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‘ Those alone are wise who act after
Investigation.'—Charaka : Sutra 10 : 5.

o & L o b &

The Introduction To Kayachikitsa, like my
previous books on The Fundamental Principles of Ayurveda, has
grown out of my post-graduate lecture-notes on concepts basic to the
study of Kayachikitsa or Intern al Medicine. In publishing this book,
I am also fulfilling the mandate of my revered preceptor Vaidyaratna
Capt. G. Srinivasa Murti, B.A,B.L. & M.B. & C.M. He has been urging
on me to present the physiological doctrines and concepts of Ayurve-
da so that the theories of pathogenesis and therapeutics of this
system can bz intelligently followed and practiced. In addition, I was
also called upon to fulfil his oft expressed wish “to make the
teaching of Ayurveda widely known and become readily available
for proper appraisement and appreciation by savants of Western
Medicine for the general advancement of the Science of Medicine and
the alleviation of human sufferings in their own countries. The
bast way of implementing our wishes, in this regard, is by presenting
our ancient teachings through the mediom of English ( now known
almost throughout the world ) and also through the language of Mo-
dern Science, as far as possible. ™ I am, therefore, placing before
research workers, and teachers, at the under and post-graduate levels
and students—both under and post-graduate—the theories and
concepts of Ayurveda which are basic to the study of Kayachikilsa or
Internal Medicine. This, I have done in a language easily intelligible
to all modern students of medicine, regardless of their denomination—
ancient or modern ; eastern or western and skuddha or mishra,
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introduction to kayachikitsa . e e e .

The Vaidyaratna was never tired of laying emphasis on the need
to focus attention on and to work on features common to hoth
Ayurveda and Modern Medicine, rather than magnifying and
enlarging such differences as have been caused by #me and space and
thus widen the gulf that already exists.

Two factors, among others, are seen to be responsible for the
lack of mutual appreciation and proper understanding of the points
of view of the Ayurvedic and Modern systems of medical thought
—patriotism and sentiment standing in the way of the former and
inadequate, knowledge in the case of the latter. Basic difference, if any,
between the old Ayurvedic and the more youthful Modern Medicine
is comparable to the difference between the general or s@minys and
particular or vishesha ; gencralisation and specialisation and, synthe-
sis and analysis,

A careful, critical and unbiased study of the classical Ayurvedic
texts show that by the time the samhita -granthas were compiled, the
Science and Ar! of Ayurveda had already passed through the stage of
specialisation and, knowledpe flowing from different specialised fields
of medicine and allied sciences generalised, simplified and prin-
ciples enunciated, It is thus seen that, even as eatly as the time of
Punarvasu Alreya and Dhanvaniari, many positive concepts of far-
reaching importance and significance became the basis for the study
and practice of the Science and Art of Ayurveda. Some of the con-
cepts, reminiscent of the more recent ones are : Man is a composite
whole of matler, mind and the spirify he is a part of a much larger
universe in which he lives (in fact, he has been described as an epitome
of the universe } and a creature of a relatively smaller environment
that surrounds him; the larger universe and his immediate local envi-
ronment—the physical, biological and psychological—act on him as
stressors ( or cause abhighala ) and he reacts to them witl suitable re-
sponses engendered by internal stresses; he is constantly called upon to
adapt and condition his internal environment (dehadesha} suitably, in
keeping with the everchanging vicissitudes of his external environment
{ bhﬁdeska) and maintain a steady-state equilibrinm—dosha—
dhatu—mala s@myata; his internal steady-state represents an unstable
equilibriam of the three-fold forces and factors that govern all vital
events and processes vig, pitia and kapha—which tend to become
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. . . . . . . . . preface

disturbed—dosha vaishamya~under the influence of (a) internal
stressors which may be somatic or psychic skarivika or wmana-
sika—in nature and origin, i. e., @dkydtmika, or (b) stressors
that operate on him from his extemal environment—physical,
including chemical, biological or psychological i. e., @dhibhautika
and (c) others, that are due io providential dispensation and on
which man has no comtrol—adhidaivika; Gdhvatmika types of
stressors are as@mendrivartha samyoga and pragndpar@dhe ; im-
portant among ddhibhautika and adhidaivika stressors is parindma,
the internal steady-state of man which is always in a state of unsta-
ble equilibrium and flux moves from one steady—state to another
under the impact of the one or the cther of the three kinds of stres-
sors ; the inability of man to achieve and maintain his nternal steady
—state equilibrium initiates the process of disease; dis-ease is
a process and not a state—the process once initiated, moves through
six consecutive evoluiive steps, the recognition of which latter is im-
portant from the point of view of preventive and curalive aspects of
Ayurveda ; the evolutive stages of the process of disease are described
in the concept of rogakriya-kila ; the object of chikitse or treatment
is: (i) preservative, conservalive and preventive. These obiectives
are achieved best by ras@yvana and vajikarana therapies, which seek
to enable the subject to maintain his steady-state equilibrium, adapt
and condition himself to various kinds of stressors, extend his longe-
vity and increase his re-productivity. Other measures included in
this concept are, the adherence to the principles of dinischaryd and
rituchary@, and (i} curative, which is to be achieved by samshodhana
or depletory and samshamana or palliative therapies.

The concepts briefly described above and others equally impor-
tant, such as the concept of kdyvagmivyapdra or metabolism, the
concept of vyBdhikshamatwa or innate { natural) resistance to the
process of decay, degeneration and disease as reflected in the concept
of shleishmika 8jus and, the concept of the specificity of srofamsi
(the internal transport system and specially the capillaries), to
mention a few among the many, are seen to be presented in the
samhifa-granthas through terse aphotisms shira, shioka or gadya,
as the case may be. It is seen, in addition, that of the three main
samhili-granthas, Charaka samhild represents, more or less,
the recorded proceedings of several seminars of Internists convened
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introduction to kayachikitsa . . . . .

from time to time under the distinguished chairmanship of Punarvasu
Atreya in which participated eminent authorities of medicine from
different paris of the then civilised world. Sushruta samhild is seen to
represent the recorded version of discussions that took place
between Dhanvantard and his disciple, Sushrutz. This book is
mainly surgical in its outlook. Vagbhata's Ashidnga samgrahd and
‘ Hridaya' represent compilations of not only the valuable features of
the two great medical classics, mentioned above, but also from other
extant and contemporary literature of his time. Much later works
such as Ma3dhava Niddna, Shirangadhara sambhita and Bhava—
prakdsha are seen to have drawn the required material from the
three main Ayurvedic classics.

It is also seen that the original work of the school of Punarvasu
Atreya, compiled by his student Agrinvesha, known as Agnivesha-
samhita (2500 B.C.) was redacted by Charaka, round about the
2nd century B.C. A later aunthority, Dridhabala, is seen to have
redacted Charaka samhita and rewrote two sectons viz.,, kalpa
and siddhi sthanas and a few chapters of Chikilsastiidng, some
time between the 3rd and 4ih century A.DD. Of the many commenta-
ries on this samkila, the one written by Chekrapani Daita, in the
middle of the 11th century A.D. is available today. The othets have
been lost. Stmilar is the case with Sushrute Samhita—the original
belonging to about the 5th century B.C. is seen to have been redacted
much later by NZgdrjunea. Two commentaries of this semhila,
available at present, are those of Chakrapani Datta-—and this covers
Sztra sthanag only—and that of Dalhana.

It will he noted that the original samhite granthas were redacted
many timas and available commentaries thereon were written ovar 20
centuries later. It is obvious that the learned commentators proceeded
to interpret the original aphorisms having regard to traditional
methods of interpretations followed, for ages by commentators. It is
also obvious that they were consilerably influenced by prevalent state
of knowledge of the medical science in their own times. A careful
study of these commentaries fails to show if the original aphorisms
were interpreted by them—especially in regard to anatomical, phyvsio-
logical {including biochemical) and pharmacological concepts—having
regard to and in terms of actual anatomical structures seen by them,
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. . . . . . . . . bpreface

physiological processes and biochemical events observed and studied
practically by them. If they had, no evidence of such observations are
seen mentioned in their commentaries.

Valuable as these authoritative commentaries are--they are
replete with extremely useful observations and interpretations—-the
question if these are sufficient to teach Aywrreda today will arise.
Perhaps not entirely, as thess interpretations are neither descriptive
nor demonstrable, The commentators have taken it for granted, in
many cases, that the teacher and the taught are hoth aiready acquain-
ted with details of the topice under commentary. Hemadri, for exam-
ple, has assumed that the term virya means shakfi (energy ), which
is a fact well known all over the world-—srregeRt €iETRY SiFsiy Sfaeg: |
(Hemadri on Ash. Hri: Satra 1: 17). We come across many such obser-
vations in the several commentaries on the samhilG-granthas. We
also come across brilliant expositions in them. For example Chakra-
pani Dalte’s commmentry on dh@twagnipika recalls to our mind some
of the main and salient features of intermediary metabolism, described
by modern physiology. Even in such fine expositions, as the one
cited above, we miss details. They are in the nature of generalisations,
It was obviously expected of the teacher to supplement with details
while actually teaching the subject, having regard to things as they
obtain in the living body. This tradition having been virtually given
up, teachers of Ayurveda, in the present are neither able to furnish
the required details nor provide objective demonstration of what has
been said in the original aphorisms and commentaries thereon. The
filling up of the gap and the furnishing of details means research. It
would appear that the proper teaching of Ayurveda will go by de-
fanlt unless it is backed by sufficient scientific research in its various
aspects. In the alternative, if the concepts enshrined in the
samhita-granthas are to be properly taught, then an approach diffe-
rent from the one followed so far has to be made and this approach
sould not only canalise upon available commentaries but also
bancfit by the outcome of modern scientific researches in related
realms of science. In doing so, the teacher may follow with profit,
the methodology of science recommended by Charaka for the study
of Ayurveda. They are: (i) pratyaksha or direct observation; (ii)
anumidna or the application of deductive, inductive and analogical
reasonings: to the analysis of the facts observed, (iii) paying due
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introduction to kayachikitsa . . . .

regard to @pfopadesha or known authoritative knowledge on the
subject under study. Or, in the alternative, (1) to commence the
study with reference to @ptopadeshe to begin with, (i1} follow this
study with direct observation and ( iti } The submission of the facts
of observation to crucial analysis wilth the help of deductive,
inductive and analopical reasonings. It is obvious that the validity
of conclusions reached, in the process, are to be subjected to
experimentation i. e. parikshe. The application of these time-tested
scientific methods, in the teaching of Ayurveda, has Lo be emphasised
even more today than ever before. It must not he forgotten
that the doctrines, concepts and principles enshrined in the samhila
granthas relate to events and processes that occur in the living body
and they are meant to be studied, as far as possible, practically and
understood, rather than speculated upon.  Sanctified, as they are, by
time and experience, these doctrines, concepts and principles, have a
great deal to contribute to the world of medicine today. Mere appeal
to aplopadesha, ipnoring the other two equally important methods of
study may not serve the purpose for which the study of Avurveda
s meant.

I have, in writing this book, followed the scientific methodology,
referred 1o ahove.

Studenis of and workers in Modern Medicine have heen left in
ignorance of the most valuable features of the Science and Art of
Avurveda, largely due to the assiduously propagated view that, the
system and its concepts have become obsolete and they have very
little of new ideas and thoughts to contribute. In addition, the lack
of acquaintance with the language of the original Ayurvedic classics
and commentaries thereon, has discouraged even the more earnest
among them from venturing on a study of the system. In contrast,
they seem to know a great deal about the contributions made by
early Greek savants of medicine, of the eminence of Hippocrates,
Galen and others. They take pride in the revival of the scientific
spirit of enquiry of ancient Greeks. In comparison, recent attempts
at the revival of interest in the teachings of Ayurveda and its study,
in their view, is like attempts to resuscitate ‘a dying. if not a dead
horse’. Strange as it may seem, there is today a tendency to revive
interest in the old medical doctrines of Hippocrates—a ‘dead horse’
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. . . . . - . . . preface

since buried. Lacking in an integrated or-synthetic concept of the
personality of man, modern medicine is seen io:have developed a
tendency to revive the ancient constitutional concept of Rippocrates
and rename it as ‘neo-Ifippocratism®. We thus see the well-known
medical historian Prof. Arturo Castiglioni observing that: “Recent
evolution of microbiology, the progress of knowledge of nutrition
and metabolism, the concept of integrative functioning of endocrine
glands and the vegetative nervous system and, the studies of allergy
and immunity have revived the clinical interest in the study of consti-
tutional or integrated concept of the personality of man as a whole.

“Such principles indicate the orientation of Modern Medicine
toward a neo—Hippocratism, a return to some of the classical princi-
ples of medical thought. Modern Medicine today turns to a dynamic,
synthetic and unitarian direction after a petiod in which a merpho-
logic, analytical, localistic tendency dominated. It is a return to the
classical concepts of the ancient sage of Cos, focussed on the well-
being of the individual and the improvement of the race, seeking for
the cause of the disease, its prevention and cure, both in the indivi-
dual and in his environment”.

Modern trends in the field of medicine of the type referred to in
the foregoing paragraphs should compel attention to the need to
revive interest in the more advanced and highly developed doctrines
of Ayfrveda relating to man, his physical and mental personality.
These doctrines have more to give to the world than those of the
sage of COS. They deal with man as a whole and the unitarian direc-
tion of various processes— physical (inclading chemical ), biological
and psychological, Regardless of the superstition, assiduously propa-
gated with religious fervour, that, there is nothing in Ayirveda
except its rich materia—medica, which deserves being looked into, it
must be stated that the basic doctrines and concepts of this system,
represented by its DOSHA-DHATU-MAILA siddhanta offers iiself
as the existing conceptual scheme of medical science in the world,
unlike the doctrines of Hippocrates, since repudiated. The emerg-
ence of facts contradictory to this existing conceptual scheme need not
necessarily overthrow it. As observed by James B. Conant, in his well
known book “ On Understanding Science”, “ We can put it down as
one of the' principles learned from  Thistory of science

Saw
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that a theory is only overthrown by a better theory, never merely
by contradictory facts. Attempts are first made to reconcile the contra-
dictory facts to the existing conceptual scheme by some modification
of the concept. Only the combination of a new concept with facts con-
tradictory to the old ideas finally brings about a scientific revolution.
And when once this has taken place, then, in a few short years discovery
follows upon discovery and the branch of science in question progres-
ses in leaps and bounds.” This view, coming as it does from a ‘famous
Scientist’ in his explanation of ‘Science and its Role’ today, is of natic-
nal importance, It is also of iinportance to students of Ayurveda as
to those of Modern Medicine. The existing conceptual scheme of medi-
cine offered by Ayurveda has not been lovked into with the care it
deserves. The rejection of this schieme on ex-parte grounds is, therefore,
illogical and unscientific, This is specially so when modern medicine,
which has hitherto devoted itself to specialisation and has in
consequence accumulated an amazingly large volume of data relating
to details, which it finds difficult to synthesise and is therefore unable
to offer a broad-based conceptual schema of life, life-processes
and living states. The logical thing to do, in the circumstances, is
to reconcile contradictory facts if any, with the existing conceptual
scheme of Ayurveda, modifying the latter where found necessary
and desirable. This book represents one such attempt,

1t has been said that “Medicine is what Physiology makes it”.
A similar observation is seen to have been made by Chakrapini
Datta, while commenting on grahani chikitsa of charake sumbhita.
He observes that prakrita gnana or physiology of agni should precede
the study of wikriti gnaena or the pathology of grekanidosha'—
a5 APIRNEHEEEN e SPREMFRRERE e T qEs-
Awariee &g 1 { Chakrapani on Charaka Chikitsa 15-3). He has
also made similar observations in the context of v&fGryadhi
chikitsd and, the determination of abnormal colours of the skin,
in the chapter on varng sweriyam indrivam — ( a) AEREFA
T SR — FERRIAEy @WiEiR d43E | { Chakrapani
on charaka (b) SERFAHUFARZRERE  SFRaUAT  aEIE-
( Chakarapani on charaka : Indriyal : 8 ) It is obvious that these obser-
vations hold good (o the study of other pathological conditions also.
Due to a variety of causes, which need not be gone into here, the
study of prakrita shirira gnina or physiology has been sadly
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neglected in the past. This has left a big lacuna in the teaching of
Ayurveda. 1t is obvious that attempts at a reconstruction and reorien-
tation of the physiological doctrines of Aywrveda cannot afford to
loose sight of the phenomenal contributions made by modern resear-
ches in related fields of science.

I have endeavoured in this book to introduce some of the more
important physiological concepts of Ayurveda, an understanding of
which is the sing gua non for the study of Kavachikilss. 1 have
brought to bear upon these concepts the facls of modern researches
in allied fields. In doving so, I have adopted the historical method of
approach and enlarged the concepts which have been hrought
nearer to modern advances. Concepts of Ayurveda, which can
contribute original and new ideas and thoughts to modern medicine
have also been worked out. The book has been so wiriiten as
to be useful to research workers, teachers and students,

While concluding, T have to acknowledge the benefit 1 derived
from the discussions I had with my colleague Ayurvedacharya
Shri Rama Raksha Pathak, Officiating Director of the Central
Institute of Research in Indigenous Systems of Medicine, Jamnagar,

In fact, he collaborated with me at every stage of the writing of
this book. I have also benefitted considerably from the discussions
I had with the learned principal of the Post-Graduate Training Centre
in Ayurveda, Shri Bhaskara Vishvanath Gokhale, Ayurveda Parangat,
especially on the Concept of Srotas. A source of greatest possible
tnspiration for me to write this book was the encouragement given to
me by my distinguishd friend Vaidyaratna Pandit Shiv Sharma,
Chairman, Board and Faculty of Ayurveda, Bombay State. I am
obliged to my encyclopaedic collegue, Shri Chandrakant P. Shukla,
Assistant Professor of Ka@vachikitsa of my Department who kept me
fed with all the references I needed from the Sambita granthas and
commentaries thereon. The discussions we had brought to light
many cohscure points. Even so, I am obliged to another of my
collegue, Shri Trilok Chandra Jain, Assistant Professor of Keayachski-
1sd-Skarira of my Department, who has undertaken the trying task
of rendering this book in Hindi.

I acknowledge my gratitude to Dr. Chester M. Southam, M. D.
of the Sloan-Kettering Institute for Cancer Research, New York
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City and the authorities of the Institute of Pathology, Western
Reserve University, Cleveland, Ohio (U. 5. A.) who were good enough
to spare me reprints of the research communications of the late
Dr. Louis Piliemer and co-workers on Natural Resistance and
Properdin System, required by me in connection with the study of the
Ayurvedic concept of shlcishmika ojas and vyidhikshamatwa
( sahaja ).

It is said that the profession of teaching carries with it many
advantages. One such advantage is that the teacher learns while
teaching. I have to confess that, in my case, the teaching of
Edyachikiisd to the Post-praduate students of Ayurveda, benefitted
me considerably, in the sense that, the academic discussions
we had, gave e, possibly, more than what I conld have given
them. This is particularly so in the discussions I had with the Post-
graduate students whose theses I had to guide and direct, during
the last two years.

Last but not the least, I am greatly beholden to Messrs, Popular
Book Depot, the well-known publishers of standard medical and
scientific books of Bombay for having undertaken to publish this
work.

C. Dwarkanath

Jamnagar,
29th June 1959,
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The missing portion in page 299, para 2, line 11

The heart capillaries branch and anstamose with each other,
between meshes of the muscle fibers so that cach fiber is closely
surrounded by a capillary net. In general, capillaries parallel the
fibers. According to J. T. Roberts “ Normally, an optimal capillary
concentration is maintained throughout life*”. He has shown that,
“thic to be 3342 capillaries per square miltimeter in normal adult
hearts, which have an average muscle fiber diameter of 13.9 microns
and a ratio of one capillary for each fiber .

It will thus be seen that the distribution of blood vessels throughout
cardiac tissue is so complete that no other tissue is hetier nourished.
Copious supply of nutrient materials pass from blood plasma through
the interstitial fluid to the cardiac tissue. In other words, poshaka
dravyas carried by rasa difily or annarasa, as it is also called, in the
wras (thorax ), nourish and support ( avalamabhana } of the hridaya
(heart ).

Vagbhata's reference that avelambhaka supports the other
kaphasthanas (sites ), by virtue of its ambukarma is identical to the
function of blood—plasma which is the source of fluid-{ water ) supply
to other kaphasthanas viz., kantha (throat, pharynx ), shiras (head),
Kloma (?), parviis (joints }, dmashays (stomach, in particular and,
small intestine, in general ), medas (adipose tissue ), ghréna ( olfactory
apparatus ), fikwa ( the apparatus of gustation ) ras@ ( tissue-fluid and
lymph }.

Thus, the concept of avalambhaka kapha is significant in the
context of {a) nourishment and lubrication......

i irculati ; iac-Reserve;
I J. T. Roberts, * Dynamics and Circulation of Heart M_uscle ; _C_ardmc, )
Cacdiac Cycle ¥, Pathologic Physiology. 57, 1931 Edition, Saundrs’s
Publication.



The missing portion in page 255 para 2

These conditions would appear to arise out of injury to and
diseases of th2 channels of distribution of this vital substance, its
altered composition and deficiency respactively.

Says Sushruta: “ Abhightita (trauma ), kshaya ( wasling disease ),
kopa (anger, rage), dhydna (concentration, cares and anxieties ),
shrama {fatigue), shoka (griet) and kshudha ( hunger, starvation )
lead to the loss of ojas through diitugrahanas' resulting, firstly, in
visramsa { under the influence of vila ) ; secondly, in v3@path (due to
pitta ); and, thirdly, in kshaye (due to kapha ). Dathana® has examined
the implications of the term dh@lugrahana nisrutam (TFAZRIFTA)
and interpreted it as dhHuvaha srofatmsi (channels through which
nutrition to dhdtis is conveyad —the tissue capillaries) and wisrutam
as migrgham, or in the alternative, the former, in his view, may
relate to hridaya and, the latter, 1o the leakage or escape of djas
form Aridaya (which latter is the seat of the tjas} throuvh srofomukhas
{ the pores or openings in its srot@msi ). In other words, {i) djas leaks
through or escapes from dhidluviha srotdmsi { instead of reaching the
dhdths or tissues and, therefore, dhitiss fail to secure the protection digs
affords them: or (ii) djas, instead of being transported from hridaya
through its dhamanis, leaks or escapes from the syofdnmst of this organ
through their mukhas (pores or openmings). This is Bdjovisramsa.
Dalhana aitributes this phenomenon to the influence of vdta and pitid’,

Chakrapinidatia has alsp interpreted the term dhiilnnrahana
nisrulam as dhdluvala svolimsi and, cited the use male by Charaka
of the term' dhd@lugrahanini srofamsi jovakiini® in this regard, and
stated that, these srofimsi are also djovahas’.

1. SRl T R AR |

ST YA A angagia |
A GG geAzEEAfy 2fET: 0 (Sushruta :Suira 15 : 23)

2. & [EEE TR T8 ... 0 (Ibid 24 )

3, @afrmRiEgiea: a9 g - simaien® 1 —oolsi
TRRETR: TATEEE T gae Jeal gREemE aEadi aatfa deit
frgd Ml TIESEIEIGETT; S99 9EEeT R ISR sEET,
a&qﬁgq]f—ir:{{a R g{aﬂa | ( Dalhana on Sushruta: siitra 15: 23 )

A LIRS SR e S ol ageh— st
frgeaed sHILSRAT aavaa: | (| g, 9. o) 3R A g agmERT e ag-
Tgwt g3, AN KA R ; FaC W R uen T sieaReay
gf¥ feqaiiad: ' 3fad 9%: t { Chakrapanidatta on Sushruta Satra 15: 23 )
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chapter 1

kayachikitsa

b H L H &L

As in the modern system of medicine,
where the subject Inlernal or Innere Medicine commands major
attention and study, so also in Ayurveda, kdyachikitsa claims a major
part of the system. In fact, no other branch of Ayurveda has claimed
as much importance and attention as kdyachikifsa,

Literally translated, the term k@yachikitsq means the treatment
of diseases pertaining to ka@ya. The term AGye is derived from
the root = =g meaning to collect. The term ‘ collection’ refers
here to food—=13% sraififiz By impiication, it will follow that
kZya takes in food, digests, absorbs and metabolises it.  In a word, the
term kdya means the building up of the body with food.

The question may now bz asked as to why this main and
impottant branch of Ayurveda has not been called either as shiriva
or deha chikitsa — these two terms being usually used as syno-
nyms of the term Zdyd. Since the term k@ya has, instead, been used
it should naturally be expected that this term should have some
special merit, import and significance which the other two terms may
possibly lack. It is, therefore, necessary to examine the origin, mean-
ing and signtficance of these two terms.

Sharira—The term sharira is derived from the root—¥-§;
s o 3 nidag  meaning, ‘to be renderedto pieces’ and, conveys
the idea underlying ketabolfc processes.

1. Sabdhasthorna Mahinidhi.
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Deha—This term is derived from the root—&g-5=1° meaning
‘to grow” or “to develop ’, By implication, the term deha would
convey the idea underlying analolic processes,

It will be seen from the foregoing that the term kdya compre-
hends the entire process of metaholism, rather than either ketabelism
or gnabolism only, implied by the terws sharfra and deha respec-
tively. The term kdvachikitsa will, therefore, refer to the treatment
of diseases, the origin of which can be traced to impaired metabolism,
that s tv say, the concept of kAyachikitsa s based or built upon an
intimate understanding of nutrition and the amency or agencies respon-
sible for digestivn, absorption amd metabolisrn.  In cther words, it
wests on the concept of ant@m@oni,* Diseases and disease syndromes®
which arise inthe wake of the disturbed or impaived {unctioning of
amtardgni and  the treatment for the same, is deall with in
kayachikitsa,

In ihis view, therelore, kavachikiisa is mainly concerned with the
‘principles and methods of treatment of discases, primarily of endoge-
‘nous origin, engendered by the inpairment of nutrition and metabolism.
It embraces the entire body.”

The Body—- A Product of Nutrition

The body, according 1o Aywveda, is the result or an ouicome of
nutrition, Diseases, on the olher hand, are the result of mal and/or
impaired nutrition.® Says Charaka, *“The body i the product of food.

2, Ibid.

3. sacifini smaeariimicean ( Gangadhara ).
FFFAUR R { Chakrapani)

4 gElfen sm sREamEl RUdERTEN ARGl -
W;"-J]ﬁﬂa 1 ( Susruta ).

v 5 g gdd B, sen (WTaAr, sfe R FRRETEE AT SSORER
CRIEmE: e ; T el el wOR g wel srzofe, srEifid
R YR’ €T TR, TREEE HETSAREEY, I 3 JN—aT:
vl draiian | ae ARR @7 8 3 aafEiem: o gR g%
Qa1 I AGEEGTE: wAFARETEe: T AR vaRs |

{ Shivadasa Sena )

8. smyorad e dMAEREaL )
FaRaiide= % gagsad: 1 (Chataka: sutra 285 45)
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Diseases occur as the result of faulty nuirition. The distinction
between pleasure (health) and pain (disease) arises as (he result of
difference between the wholesome and unwholesome diet.”’

“The body is the outcome of the nutrition ingested in fourfold
manner viz., ealen, drunk, licked up and masticated. Even so, diseases
to which the human flesh is heir to aiso arise as a result of the food
that is ealen, druni, licked and masticated. It is the distinction
betwezn the use of wholesome and unwhaolesome dict that is responsible
for the dislinction between health and disease. ™

The manner in which the nutrition ingested is dipgested ; the way
in which its various components arc metaholised into appropriate
dhilu or tissue elements, and how some of its constiluents are broken
down for being ulilised for the production of energy reguired for vital
activities, depend upon factors which are grouped under the term agni.

The body inlierited from the parents carries in each one of its
fnmumerable cells® a blue—print of its own particular and special paitern
of structigral plan. As the cells of the body die, they are replaced by
new ones of the species on the basis of this blue—print. In other
words, new cells are born and they take the place of the old ones,
as quickly as Lhe latter die.

This process of birth and death is going on all the time—the dead
cells baing replaced by the new ones of the species. Thus, while it
seems to us that our body is stable and “intact, inreality it isdyingand
is bzing reborn all the time. The materials with which new cells are
manufaciured are derived only from one source, and that source
i3 food.

7. Jyihg 7 waal G auaaaay |
AT mmﬁqmﬂaqu; { Charaka: sutra 25; 29}

8, Ibid.

9. The term cell is used here advisedly on the basis of the reference by
Charaka to the extremely tiny units of the various parts and organs of the
body, which may not be further subdivided without the risk of their
ceasing to exist as unity of life, In other words, the paramanus
mentioned by Charaka are the biological atoms i. e., the vltimate units of
life.

AT wrdanideta WAk,
HRTgERRE AR |
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By the same token, the material for the formation of the fune-
tional factors, such as #3ta, pitta and kapha, as well as the sevenfold
structural elements viz., the sapiadh3iFs, are also derived from the food
ingested. This fact has been vividly portrayed by Charaks. He
observes, ' The various kinds of wholesome nutrition consumed in the
form of eatables, drinks, electuaries and masticables, after being
properly digested by the fishma of the particular dhdtu—which sishma
is supported and auprnented, as it were, by the anigvagni { pachaka—
pilla )—imbue the entire body, wherein, the sharira dhdlu—paka
{ metabolic process) proceed without respite, as the inexorable kala
( time ), wherein, the circulation of the body—elemenis and the body-
pathways are unhampered, with growth, strength, complexion,
happiness and life, as well as replenish the body elements. It is by
being nourished by corresponding elementsthat the body-elements are
able to maintain the body in normal { stable } condition.” '

The food ingested is separated into two fraclions, viz.,, sdra or
the nutrient portion and kittg or the waste product.”’ The waste or
degraded fraction" is stated to furnish the material [or the formation
of sweat, urine, faeces, the three doshas ( viita, pitle and kapha},
the excretions of the ear, nose, eye¢, mouth, hair-follicies and the
genital organs, as well as hairs of the head, beard and the hairs
of the body, nails etc.”

10. AReHE 7 #iE @iEd aAEeaTEe AT TR peigereE
SEATTARAT TR A A ITRTEA S T iy erEseimn T
AN AT 91 9iAdi 7§ awarETw: SEieEaEn o (Charaka: Sutra 28: 3)

11* The root g means ‘ to'go out * or *be thrown out’. Substarces of the body
which have a tendency to be separated and eliminated are covered by the
terra kittz. The term mala is generic — g7 4. * malam, beca-
use it causes w1’ In other words, the degradation products of the
dhatus or bady elements are known as malas. These products are stated
to contribute to the formation of such body structures as hair, nail, the
skin etc,

12. 1tis of interest to note that the degraded proteins are, today considered
to be used up for structural purposes in animals. Says the well known
physicist I. D. Barnal,in his * Physical Basis of Life’ (1951 Edn. p. 40)
* The first hints at the deciphering came from the structures of degraded
proteins—those used for structural purposes in the animals themselves,
such as skin, hair and those produced by violent reactions, such as
the boiling of an egg. ”

13, awgrsariel w: (B w RSt FEgrRrrgagm T eE: il
AAERTEMETIAIANE: TSI TTsTagal: goiva \
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Even so, there are references to the fact that the nutrition inges-
ted in different forms furnishes raw materials required for the
synthesis, nourtshment and sustenance of the different siructural and
functional elements of the body, viz., sharira-dhatas and sharira doshas,

including the sensory components and various other structures of
the body."

It will be seen from the foregoing that there are at least three
factors which are basic for the maintenance and promotion of health
or the causation of disease, decay and death, viz., {1} the primary
substrate or menstruam provided by the parents; (ii) the nutrition
and (iii} factors in the substrale which are responsible for the conver-
sion of foods into dhBtEs, doskas and malas, These latter factors are
known together as apni.

Of the factors mentioned above, agmi, in the context of
Eavachikiisa, deserves delailed consideration. But, before proceeding

with the study of this factor, it is necessary to examine the implica.
tions of the term chikiisa.

14, qwiEA AR TR R Al IR S e TR aiwive
KRR ETWT: | A A © QIAa: Hener: THRETS WEErET U aremad
TqAmH I | W (A s ATern A AAEeR TR . e
sorgmt AT IEIRTTEEERCA @ apTEEAEER | o e
[ Charaka: Sutra 28;4(3); 4 (4);4(5)]
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chapter 2

chikitsa

o & L & L G H &

The term chikitsa is derived from the root
L g P 1. e, Bif is to adopt measures calculated to the removal
of the factors of disease. According (o Amarabosha, chikitsa is
rukpratibrive { weaiaten ). Vaidyake—shabda~Sindbe has defined
this term as roganidana pratibdrae {QiagrmideR’). Avtrveda has
offered the foliowing descriptions:—
(i) 1 femt srga Tt ar fylen mat
(i) min SRR AT AT WA e L KL
(i) ol Tamdran 3Rt miEs
LR DR PR En B RE N R
The ferm rogipanayana (TR ) and  ruk-pratikrive
(&% gm0 ) convey nearly the same meaning viz, measures calcu-
lated to the removal of the disease { {actors ) and the treatment of the
disease respeciively. The term roga—nidane pratikdre { Uriem—
ONER ) lays stress on the removal of the causative factors of diseases.

15. Theterm *Chikitsz * belongs to the feminine gender and is derived
from the root fE74omAgRt { Shabdasthoma Mahanidhi )

16. Amarakosha

17, Vaidyaka Shabda Sindhu.
18, Charaka; Suira 16; 34.
19, Ibid9; 5.



e . . . . . . . chikitsa .

“Stated in brief”, says Sushrita, “mzasures caleulated to the removal, |
of the causative factors {of diseases ) is chikitsa.”

Acharyz Charaha has further amplified the scop2 of. the term -
chikitsa. According to him, “ the mzre removal of the causative fact- -
ors ( of the diszase ) may not always result in tha total removal of the
diszase as such, bacausz, the effecls of th2 diseasz moay still conltnuz
to be operative”. Hence, in this view, chikifsz atms, nol only at the
radical removal of the causative factors of (e diszase, but also at the
restoration of the doshic equiliboum.’!

The achievemant of these twofold aims depends upon four essen-
tials viz, pile-chdusirayr or chuushpids.  These four essen-
tigls, knawn also as foar limhs of therapy, which are vital, not only
seek to remove the causes of the disease but they also aim at the
restoration of the dosha-diatu-male sBmyate or cyuilibriium i e
homeostasis.”

The Paryayas or Synonyms of Kayachikitsa

Thaz above apart, the parydyis or synonvms of the term
Rayarhikitsa, in their turn, are indicative of e different aspects
of it. Theyare: (i) elibitsitam ; (i ) ovddhiharam ; (i) pathyam ;
(iv) sidhanam; (v) privaschittam (vi}) prashamanam;and (vii)
prakritisthdpanant™  The implications of the term chikitsa have
already been exarmined. The terrn #y@dlifigram means ' the remover
of disease” Theterm pathyam means (hat which is compaible to

20, g R Ry | Sushrata )

21 = BYemab sl 4 dEA |

: s AT e disy 1 { Charaka ; Sutra 9:5)

22, The stalility of the internal envircament—the sulicu=intrrne, which is
so characleristic of the healthy DLody Is spolken of as the Eowmcosiasis
The stresses which threalen the constant state of the fluid mafrix of
the body, the sefice of Claud Bernard, are innumerable and may come
from within or without, The organism must have efiective “self-
righting® adjustment in order tocheck its functions, or disintegralion
of its parts would occur when subjected to siress. Cannon teferred
to:this condition as homcostasis.

{ Cannon W. B. ‘ The wisdom of the Body ’, 1939 Edn. )
23, Fafirend sifiei 0o madiam )
1973 AA wEaeda G o (Charaka; Chi 1:3)
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health. ™ The synonym s@dhane pertains to measures which aim at
the mitigation of both the causes and effects of the disease®
Aushadham, on. the other hand, means that which consumes the
disease. ** The term prayuschilte means the removal of the fear of
disease from the mind. ¥ The term prashamana means paliative
{as opposed to curative ) measures.™ Prakriti samsthapana means
the restoration of normalcy.™ The term hitam refers to that which
is conducive to health and its nourishment.?®

Bheshajam, on the other hand, m=ans that which conquers the
disease.”! This latter term, however, generalises various features
implied by other synonyms. It is indicative of the main scope of
chikitsa, which are two. They are—

(i) the promotion and preservation of health and strength in

the healthy ; and

{ii} the elimination of the disease in the ailing and afflicted i. e.,

curative treatment.

The promotion and preservation of health and strength in the
healthy,—This aspect of chikitsa comprehends two measures viz.,
preventive and prophylactic. According to Ayurveda, the prevention
and the protection of the body against disease and decay as well as the
promotion of the ojas. are achieved bast by the observance of the
regimen of swasthavritta and the practice of injunctions Iaid down by
Charaka, in the chapter on Jdnapadodhwamsaniya  inthe Vimana-
sthiina ), as well as by the adoption of measures described by him in
the chapters on Rasdyana and Vijikarana.

The elimination of the disease tn the ailing and the afflicled—
the curalive ireaiment . The therapies of proven wutility, comprehended

24, el 91593 g7 ( A7veg ) { Charalta; Sutra; 25:45)
7] 9fdy gha.g femd, { Gangadhara )

T SE QA1 B (AAET SR T araaa
Sii; Provar st a9 ag ST |

TGS NGET T3 T FEAIe 7 aiaea !

S SRR B AT 9 |
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under this heading comprise of (a) shodhana, (b) shamana,
{c) @hara and (d) Gchara.™

(a) Samshodhana: Therapies included under this heading aim
at the radical removal of the causative morbific and morbid factors of
somatic diseases. These comprise of three measures viz., {i) antah-
parimirfana or internal purification ; (ii ) behikparimtriana or exter-
nal purification ; and (iii } shastra pranidhana or surgical measures.®
Of these, anfahparimarjana or internal purification is achieved best
by resort to measures like vasti, virechana and vamana. This method
<contemplaies procedures in which intermal medication is calenlated
to secure the elimination of morbid factors, engendered by errors and
indiscretions in dieting.®* Bahihparimiriana is achieved by suchana,
swedana, abhyanga, parisheka, mardana etc.” Shastrapranidhinag
comprises of various surgical measures.™

(b) Shamana: Measures included under shamana therapeutics
are of the nature of palliatives and sedatives.

(¢) Salwavajaya or psychiatry: The term safw@vajaya implies
the therapeutics for mental {emolional stresses) disturbances. This
is secured best by restraining the mind from desire for unwhole-
some objects and the cultivation of gngna, vignina, courage, memory
and samadhi’® { concentration ).

In addition to the above, Ayuwrveda envisages a third method of
treatment viz., daivavyapdshrgya or spiritual therapy. This therapy
involves the use of maniras or incantations, aushadhi or sacred herbs,
mant or precious gems, mangale or propitiatory rites—including
oblalions—bali or offerings and homa or sacrifices, #iyama or vows,
Pprayaschifia or ceremonial penilence, #pavisa or fasts, swasty@yana or
prostrations and pranipdia—gamana or pilgrimages etc.™

32, i SreAEATSUY; ARTeRYen Fagsda: | (Charaka viméana 8)

33, AMEeN gz ahdamm At —weitaeEn | atieeT
& W3 ( Charaka: Sutra IS5 (1) )

34, aseTATArEd mEma s TeagTisasrhy sundd o Ibid 55 (2)

35, gl erimIReary g IR AR AT AT SR Azigrafonaiar (1bid 55(3)

36, FrREREE g T A e e A s s o ( Ibid 55)

37, asnasy—gAvsaen sl sAae: | ( Caraka: sutra 113 54)

38, A3 Qammm—wrﬁm?ﬂrﬁqfm&gﬂsna’fin’-fmam’ila?lmﬂﬁwmﬁﬂmmm?_ 1
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introduction to kayachikitsa . . . .

It will be seen from the foregoing that the term kayachikilsd
refers, in general, to the treatment of kavika or somalic diseases engen-
dered by the mal-or impaired funclioning of ggni. It coniemplates
both curative and palliative measures, in addition 10 measures,
caleulated to the prometion and preservation of health, strength and
longevily, in the healthy. The somatic disturbances referred to here
include disturbances caused in the soma on account of mental or
enotional stresses also.



& & &

chapter 3

chikitsa swarupa
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The planning of chiliisa or therapeulic

measures should take into consideration and be based upon a
fair appreciation of the following four factors:

( i} Chikitsya-purusha;
(i) Vyadhi;

(ifi ) Aushadhi, and
(iv} Kriya-kulas.

The Chikitsya purusha : By the term chikitsya-purusha ismeant
the subject of ciukifsa or treatment. The subject of chikifsa is
the living man. It is wilh refercnce to bhim that treatment will
have to be planned and executed. Disease-causing {actors by them-
selves and the discase itself will cease to have any mcaning or
significance apart from masn. In other words, these factors have
no existence apart from man. They manifest in man and are
to be considered only with reference to him.

A salient feature of Aywrveds is that it treats disease-sioles
in terms, separately of {a) the rogi or the afflicted and {b) the
yoga or the disease. Given the same set of eticlogical factors of a
disease, the manifestation or-otherwise of it will Jargely depend
upon the constitutional peculiarilies of the individual and his
adaplive reactions. These latter, apparently decide the course
the disease may follow and the way in which it may manifest.

. . . . . . . 11 e ..



introduction to kayachikitsa . . . . .

Man, by nature, is a very complex being. He is not a mere physi-
cal entity or a product of physico-chemical events. He is constituted
not only with matier which, in the act of living, exhibits a behaviour
quite different from that of the inanimate or the nonliving i. e., the
achelana that composes his body. He is not only a physical or material

sing but also a biological entity. He is not simply a biological entity
but ts essentially a psychological individual.

Science has to-day developed a tendency to partition man into
three apparently unrelated sections, viz., the physical, biological and
mental. The physicist assumes that maen’s nature and behaviour
can be explained satisfactorily, in terms of the physical structure and
events of his body. His attitude is based on the belief that the laws of
physics are adequate to explain all biological events. His arguments
proceed on the basis that the laws of physics are the laws that govern
all material systems. Hence, in his view, the laws of physics are the
laws of all events that occur in the living organism.

The biologist, who is vitally concerned with the behaviour of the
living ‘matter, on the other hand, seeks to relate biological events
with those of the physical, which occur both within and around
the organism, without any guarantee whatsoever that biclogical events
are of the same order and express only the same laws as those of the
physical sciences.

These two points of view, apparently ignore the unique pheno-
menon of man who is not only an organism but alse a vast complex of
physical, biological and mental events, which are interrelated and which
interact with one another all the time; they also interact with the
environment in which he lives. Even so, these points of view also
ignore two very important and closely related peculiarities of living
organisms viz., {i) most, if not all, organisms are the seat of conscious
events® and in all living organisms, events take place as if they
move towards a definite goal or an obiective i. e., prayaina'. This
movement towards an end or what is catled goal—secking is eviden-
ced in all important processes of life, such as growth, especially,

39. At AT ant ¥ANALEGY TASIRARTEETRAS TR0ty | 15 mOE T aad
[ppuareesy Az Fat AR AR dpgend @ grdgr oTEg TR TeEyT sl
( Charaka; Shriira, 6:4)-
40, wyen &8 Jdagemd | (Ibid, Sitra 1:49)
wgEy A o Fgld, Y7 G, 4, oo seaAmTgs (Tbid, Vimana 8:77)
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. . . . . . . chikitsa swarupa

growth by which bodily injuries are repaired, This can be seen
very clearly in the way in which higher animals behave,

In this, asin many other behaviour patterns, we see (hat the
living organisms, especially the higher—in the present context,
man —envisage a goal, make serious efforts to attain it : in doing
50, discover many means not otherwise obvious., In all these are to
be seen the manifestation of two types of activilies that characterise a
living organism viz., (i) conscious activity and (ii) goal-seeking.
These twofold activities signify two aspects of a total system of
activity, which can either be designated as psycho-physical activity or
psycho-sormatic activity.

In contrast, the non-living matter of the physicist exhibils no
evidence of these interrelated and intimately correlated peculiarities
observed in living organisms. The laws of physics, so far known, do
not, therefore, appear to be adequate to explain or throw light on either
of them.

It will follow from this that, (i } the humun organism with which
we are immediately concerned, is the arena of many evenls which
can be described as purcly * physical events ' and explained in terms of
* deterministic causation’ ' e.g., the Now of bleod in arteries and
veins , the activity of bones and muscles in locomolion, comparable to
levers of different kinds; reflex movements of the body like
the knee-jerk and many chemical changes like the use of oxymen
by the haemoglobin. (1) 1t is the seat of mental events of which
we are fully aware and which are essentially * purposivistic " in nature.,
(iii) It iz also the seal of events which are apparently physical

41, Determinism is the materialistic explanation of material phenomenon
and it holds that things consist of matter, and the nature of matter
is everywhere the samne, there is only one way in which a given thing can
behave in a given environment. The laws of nature do not change and,
therefore, if we know those Jaws and if we also know the quantity and
disposition and the present state of matter ina given region of space
at & given moment, we can predict the state of affairs in that regivn at a
later moment, except in so far as it is affected by other matter cutside the
region, 1f we know these facts for the whole universe, at any time, wae
could exhibit the whole history of the universe, like the working of a
great machine, ) o

42, Purposivism is an interpretation of phencmena associated with life, in
terms of purpose.

- - - - . - + -13 - - -
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in nature but they appear to need the help of the mental to direct and
gruide them in particutar ways —essentially * purposivistic” in nature.
The mental influence that directs, guides, regulates and coordinates the
‘ physical ', modifies the latter in many directions. {iv) The reverse is
also true.  In many physical events, such as, the physical stimulation
of the sense-organ, it is seen to initiate, and in some cases, modify
certain essentially purposivistic mental activities.

It will, thus, be seen that the twofold events wviz., the mental
and physical, exert a reciprocal influence, involving an interplay
of deterministic { mechanistic} physical and purposivistic mental
events. Aun is a blend of the mental, structural and humoural
factors. There can, thercfure, be no basis (o proceed on the
assumplion that in living—stales and Ji{e-processes, these two
events have distinclly separate sets of laws 1o govern them, They are,
in reality, two vial aspects of a system of indistinguishable and
inseparable psycho—physical activity, representing a unity. ltis an
integrated whole.

According to Ayurveda, therefore, man is a triune of mental,
physical and spiritual factors.™ In the words of Acklrya Charaka,
* The satwa { mind }, 8tma (soul } and sharira (body ) is man, and
he is the conscivus agent. He is the subject-matter of A yurveda and
it is, indeed, for his sake, that this science has been promulgated .4

According to  Sushruta: “Tn this science —— Ayurveda — the
purusha or e self-conscious organic individual is described as the
outcome of the union of Z/md and the five mahibhiitas. All thera-
peutic measures, such as, surgical operations, the administration of
medicaments and the application of ksh@re { caustics ), soni ( thermo-
cautary ) etc,, pertain to the parusha alone ™™, and “ the kerma—pu-
rusha i.e., the individual of action, is included under the purview of
Ayurveda. ™. The chikilsya purusha is also known as the karma~

43, geaaws i 9 mWan FEosag )
Srefiay 49w a7 &F widlag o ( Charaka ¢ Sutra 1:45)
44, @ gaia du aEINEIT §aH)|
AUIRT w19 R4Sy fwwda: 0 { Charaka : Satra 1:47)
45. HANT G YARENIATITERTY: TV geg=aa
it AT, BISRErs, a9 0T 99, X X X X X XA gFNSdgan ( Sushruta)
46, swyATSTionI: 59V 3@ ¥ o FigeyEfanSga: n { Susruta: Sharica § :17)
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. . . . . . . chikitsa swarupa

purusha, because, in him is knowledge established. In him, likewise,
are delusion, pleasure, pain, life, death and love of self are establish-
ed. N7

in so for as kayuchikitsa is concerned, we have, in conformity
with Charaka’s dictum, 1o deal mainly with shiririba or the somatic
and minasika or the psychic components of man, as these are stated
to be the seats of diseases. Says Charaka, “The body and that which is
understood as the mind are both the mainstay of discase as well as the
well being.” In the reverse direction, ™ the psychosonmatic equilibrium
is the cause of well being.”

It is, however, significant to note that of the trad of life, the
almid or soul has been excluded from the scope of Aiyachikitsg. This
exclusion, explains Charaka, is due 1o the fact that “the @ma is
changeless and  transcendental. Notwithstanding (e fact the @fnzi s
the cause of aninion and consciousness when it is in union with the
manas, dartha and indrivas, yet, it remains unaflected, acting as it
does, as an eternal witness and observer of action”",

The mental or the psychic components of the chikitsya—purusha
represents an unstable equilibrizm of the »ajas and tamas,* which are
susceptible to imbalance—the safe, the third factor Deing responsible
for montad equipoise, clarity, cheorfulness ete. It (e manas ) is
the seat of emotional stresses of different kinds.™ On the side of
the soma, the {ridoshas represent the threefold physical factors
or componants, which are akso in o state of unstable equilibrium and
are, therefore, susceptible to imbalance.

An imbalance of th equilibria of hoth the mAnasika { psychic)
and shdririka (somatic ) doshas, is brought about by three exciting

47, T FUFRS 9T A T 3T
9 5 yra ¢4 5nad med w53 0 (Charaka : Sharira1:37)
48, JO¢ G7IRF  FGATArGA 5 | G0 HEUAT T A F1O) 0
{ Charaka: Sutra 1: 55
49, 7§ ery srEnew @y rrnTeT: (499 FOT ARl g7 9gmR i Geer v (Ibid 56)
50. Thetrigunas viz., safed, rajas and lamis, correspond, in this context ,
to purity, finese, ilumination, knowledye and pleasurtf; act_'wity, energy,
activation and pain; and passivity, resistance, lmertia, restraint,
bewilderment, delusion and ignorance, tespectively.
51. wfeAsn 38 Pt t (Charaka ; Vimana 6:5)
TiRuaFsmoreg vz wdr (Ibid §)
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causes, viz., asBlmyendriyGrtha—samyoga (the hyper, hypo and
perverse correlations of arthas or objects with the special senses),
pragnaparadha (volitional transgressions and errors in judgment}
and parinBma (seasonal or meterological crises ).%

In view of the multiplicity and wvariability of the exciting factors
of the doshas—both the manasika and sh@rirvikg—innumerable kinds
of diseases and disease syndromes are stated to be produced.® An
imbalance of the equilibrium of the mangs, is stated to result in the
production of libidinal impulses, anger, greed, infatuaton, envy.
conceit, arrogance, amxiety-states, remorse, fear-complex, exhilara-
tion etc.™® The disturbed equilibrium of the sharsrika doshas, on the
other hand, leads to the production of such diseases and disease—
syndromes as, fevers, diarrhoea, dropsical swellings, consumplion,
asthma, polyurea ( especially of the type of diabetes), leprosy and
other skin diseases etc.™

The upheavals of the psyche and soma which result in various
disorders, mutually influence one another. This may be illustrated
with the example of fevers which engender mental disturbances and
emotional instability which may evoke somatic disturbances, such as
fear causing afisarg { diarrhoea ) ; constant wormies causing parindma-
sila or prameha and libidina! impulses, jwara and so forth.

Summing up: The chikilsya -purusha is the subject of chikiisa.
He is a blend of physical, mental and spiritual events. These factors
are intimately mixed up in his being. He is also known as karma—
purusha and kshetragna. Lven though the @tmd is the sine qua
nton of animation and conscicusness in the chikifsya-purusha, it is
not affected by physical and mental events —being changeless and
transcendental. The mangs and sharira are both the seats of diseases.
They mutually react with one another in the maintenance of healih
as well as in the causation of disease. Emotional stresses lead to
physical stresses and vice versa. The midnasika doshas are rajas

52. ad @i goAmd S AR SRi-ama-sardiTedddin:, annod:
qifamRan 1 Charaka, Vimana 6:6
53. apfaeg vz W aPNENTR gAY AeimaitTEeatiedng «
{ Charaka, Vimana: 7)

54. torema STA S | A RRReE RS E re R mTe - |

{ Charaka: Vimina 5-2)
55, arafespnng, wg niEngeml 9 FRy AugEwEsivegeey:

(Charaka: Viminas 5)
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and temas. Salwa is not treated as a doshg, as it is the faclow,
of equipoise, clanty and knowledge. These factors are, in normat
conditions, in a state of unstable equilibrivm and are susceptible
to imbalance. The sharirika doshas are vdta, pitta and kapha.
These also are in a state of unstable cquilibrivm, which is susceptible
to imbalance, leading 1o disease, decay and death. The imbalance
of the equilibria of both the sharirika and mdnasikg-doshas sre
engendered by asatmendrivartha semyoga, pragniparidha aml
parinima. Between them, the mdnasike and shrivika-doshas, in
the chickitsya—purusha, constitute the mechanism by which man
makes continued efforts to cope up with varous kinds of stress
situations engendered by ddhyBimika, ddhibhautika and Gdhidaivika
kinds of abkighdtas or siressors,

K.-2
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The term woyddhi has been defined as the

state in which hoth the body and mind are subjected to pain and
misety. Shabdhasthoma Mahiinidhi has referred it to the mind ™ which
is ever anxious 1o be free from {or to get rid of ) pain and misery ™™
Sushruta has dehned it as * that which proves 1o be a source of torm-
ent.or pain to the prrasha (man ). Arunadatie has described it as
a term which tmplies * the infliction of pain, either on the mind or body
(or both )".™ Ptanjala Yoga Darshana has described it as pratikila
vedand -or a painful sensation.™ The term vedand refers to sensa~
tions. Anukilavedand would mean a pleasurable sensation. There are
several such descriptions and definitions by other authorities such as
Chukraptini and Gangidhere ™ bul alt of themy refer to syvidhs as a
stale in which both the mind and body suffer pain, misety and injury.

The Synonyms of Vyidhi : According to Charaka, the synonyms
of the term vyddhi are: Gmaya; gada; Glanka; yakshma; jwara vikira,

and rega. ™ Vagbhata has added three more synonyms to the list viz.

56, awdigd RETRTAY sdfimoT s\ s 3 sy (Shabdhasthoma Mahanidhi
57. aAggrasdtm ewgy 39mA ( Sushruta ; Sutra 1:2)
58, RAGTY $d Sai 3O =R 7 W
ierr gitqarnaitont Apimerad sardiard: |
{ Arunadatta on Ashtanga Hridaya )
59. a® WfagEdTE 1@ 1 ( Patanjala Yoga Darshana )
60, ard e g1 S &7 i
61, a7 «ifausdy ng Ay 74 ¥ i@ FY YnEragtAo | (Charaka : Nidana 1+ 5)
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papa, duhkha and @badha. ¥ Each one of these terms signify a parti-
cular aspect of the disease-state.

(i) Amaya: Vyadhi is spoken of as amaya as, for the most
part, diseases are engendered by Gma.

{ii) Gada : VyGhdhi is often referred to as gada, as a multiplicity
of causes engender disease-states, ™

{iii} Atanka : The term dlanka is applied to vyadhi because,
the patient has to survive with great difficulty or, in other words, he
has to make great efforts to survive. ©

(iv) Yakshma : Certain diseases, according to Aywrveda
exhibit the features of many other diseases i. €., a symptom-complex
or syndroine, as can be illustrated with the example of fware ur fevers
which is characterised by @lasya or malaise, arochaka or anorexia etc.
Hence, the name yakshmi is given to vyaddhs.

(v) Jwara: Vyadhi also known as jwara, as in disease-states,
e ither the mind or the Ludy {(or both} become susceplible to f@paor heat.%

{vi} Vikdra : Vyadhi represents a departure from natural modes
of functioning of the body, mind, inteliect and special senses.  Hence, it
is also spoken of as oikdrg ™

62, e wreRr 54U AR TEET
R G E U D e qigAdifgT: n { Ash, EHri Nidina 1: 1)
63, WA ST RaHeAT o 3=ig 1 { Chakrapani y
FFBRA G4 T e 1 SN W e A ErTeAT AR
T AP MEHIZIGOAAGAGN T
A s FEHgiA { Arunadatta )
61 17 34 AFSAEERUARTENT . v % AfrARERmAeTy adsh R gt megemd
{ Arunadatta )
65. AT A~ qfF Fegaiat " T Qtngrier s Yheavarg stedied
e =3w stosd (Ibid) _
FAgHAI Eaat YA, a9 eag Feeea . { Chakrapﬁmdatta n
66, TAT W gar- ©genl QnuEeEns gereh: | wd AV W e s )
HAIE a4 9 5] FETR TSI G ZHOHR U7 I | g9 M TR
{ Arundatta }
67. ATGET YMMEE: | WO 9E FOTRARSH] SHEHETIET | A 0T AR
T GTRENE ¢ At ¢ 9T AR ) grer WAeES U wead ufd sanmen-

FACARTAR | { Arunadatta)
68, TR g CaamA Gt g aaadien: | {Ibid)
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{vii) Roga: Disease-states are conspicuous for pain of varying
kinds, degrees and intensilies. There is no disease without pain of
some sort. Hence roga is defined as that which pains.”

(viii) P@pmi : According to Aywrveda, diseases are due to pipa
or acts of dushkriya ( erroneous, faulty and hurtful actions). Hencer
it is that vvadhi is known as papma.™

(ix) Duhkha: An important feature of the disease-state is the
accompanying misery, either of the body or the mind {or both ). Hence.
vyadhi is also known by the synonym duhkha.”

(x) Abadh#: Disease often inflicts_injury on the patient. Hence,
it is known as abiddha.”

Doshas-—The Intrinsic Cause of Disease or Vyadhi.

Whatever may be the nature of the exciting factors of the disease
or vyadhi— they are many and varied™ — the actual intrinsic factors
which become excited and imbalanced, either conferring a predisposition
to or actually causing morbidides — are, according to Ayurveda, the
tredoshas. ‘These are the vitw, pitta and kapha.™ These three {actors
are spoken of as doshas, as they are susceplible to imbalance and
vitiation.” In their turn, they vitiate other structural and functional ele-
ments of the living body, They are also known as dhifus as they
support the body in their state of equilibrium,” which represents nor-

69. wadfid U1 Foaey TG GO NT R { Ihid}
70, Qi (e 5§ Tar: 9y M G2 ES UhesT { Thid)
7L meafEE AR ey Tl { Arunadatta)
72, AMTa g Inawar FEaEEed fEed ( Ibid)

73. The extrinsic exciting factors of diseases are many aad varied. They “ine-
lude assaults by other living organisms that aim to invade as parasites or
destroy; by meteorological and climatic crises that pass predictably and
often whimsically over the earth’s surface ; by other physical forces that
operate upon man merely in terms of his mass and volume; by elements of
the earth’s crust which man often dangerously manipulates for his
comiort and delight or to fulfil his passion for destruction. ”

{ Harold G, Wolf M, D : ** Life Stress and Bodily Disease—A Formula-
tion " p. 1059 )

74. arg: A FEaEe: @t givdes: 1 (Charaka: Sutra 1)
a1g 10 FFu ¥ 9 gea: ) ( Ash. Hri: Sutra )

75, gEEHEla Qe

76. Iy arT
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malcy, This state of their equilibrium — S@myafi—- i stated to be a
disease-free state i. e., arogatd”, whereas, the disease—state is stated
to be due to an imbalance of their equlibrium.”

It has to be noted, in this conmection, that the basic tissue-ele-
ments of the body, known as the septa-dhitus®, corresponding to the
epithelial and connective tissues, and the waste—products—those which
are periodically thrown out of the body, and others made use of by the
organism for some of its vital funclions and for the construction of
some of its structural elements — the melas, as they arc called® — are
also spoken of as dhitus. Among themselves, the doshas, dhitus
and malas are stated to make up the budy and determine its integrity.

According to Sushruta ; ” Vayu, pitta and sleshma are to be con-
sidered as 1he primary and essential constitutional factors of the human
organism. These fundamenial factors maintain the integrity of the
human body. The human body is supporied by these three basic
doshas, in the same way as a dwelling house is supported by the
supporting sfgys. Thus the body is spoken of as the fristhunam®-
or the * three-supported one’ by certain authorities. The disequilibrium
of these three hasic doshas may bring about the dissolution of the body
or cause its death, while on their equilibral state depends its well—=being.
The three-doshus, together with the fourth—the shonita ( blood ) deter-
mine the origin, preservation and dissolution of the living (huwman )

77. argarquiman ( Ash. Mridaya)
(urg) o sEfe=ag 1 ( Charaka )

78. @ wigiesa  ( Ibid )

Umg Aivdnmy ( Ash. Hridaya )

79, WHEHIGHEISREATTIRIT s
s g (1bid)

80, The concept of mala or waste-preducts, include faeces or the sakrif,
sweat or Sweds, urine or mwilra etc,, which are periodically eliminated
from the body. Fhis concept also includes the waste-products of tissue
metabolism i. e., the dhalu-matas, a few examples of which are: urea,
uric acid, ammonia, lactic acid, cholesterol, bile-pigments, degraded
proteins, carbon-di-oxide etc. Parts of these are eliminated, while a
part is retained in the body to subserve some of its vital needs.

81 aARURmAT T RgamErE  HRaEmRdmaIriaEnt: whud ada steg
TITRAGHAN 1FeIAREEE | § T X A T84 | AR 2faANg S Fwaiy
famaym G zr(it wai i (Susruta : Sutra 21:23)
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organism, which latter they permeate with their respective properties
till the time of death.

He then proceeds to make a positive statement that * There can
be no organism without vy, pitta, kapha and rakia. These are ever
necessary for the maintenance of its integrity. 7 % He further notes.
that “ These doshas maintain the integtity of the organism by
creating, assimilating and diffusing strength, in the same way as somae,
sirya, and anile—maintain the integrity of the terrestrial world.”®*
In their normal states, they causz the proper functioning of the body;
in their abnorma! states, they surely afflict the body by causing
various kinds of disorders.” He further observes; “ Vate,
pitta and kapha, in their normal states, so combine as 1o make the
man a completed being with his indriyas, possessed of strength, good
complexion and easz, he is assured of great longevity, even as the
triad of dharma, arthe and kdma, when properly co-ordinated, confer
upon hime the greatest good =-—hoth here and in the herealter.  These
three factors, when disturbed cause great tribulation 1o man just as
the three seasons, when abnormal, inflict evil on the world, as at the
time of its dissolution.”**

He procecds to add: “ Vidte, pitta and kapha, which move thron.
ghout the body produce good and il cffects on the enlire system
according as they are normal or abnormal. When normal, they
produce good results, plumsiness { of the body ), strength, comple-
xion, cheerfulness ele. On the other hand, if they are excited and
become abnormal, they produce ifl effects —— which are spoken of as
vikdras, "4

82, 1%z wRIE 7 [AdF 9 AEHAI!

FaATZA a1 7+ 3¢ <YeT A0 (Sushruta; Sutra 21: 4 )

83. fRamzaadf: foesaliEw awr
QTN 023 €RA Az (Ibid 8)

84, M gAw A mAfeSTor L ¥ wpAgEr  wiRNERsr  waty,  fAgimmeng
ApnAdTE: afavannsy 1 (Charaka: Vimana 1 : 5)

85. B9 w3 a7 ATAEN: FEHAL FEVETHICET GRAHANTNAIY HEaiTg-
= g aabdEA 23 RRed meE [ovER Srgithy 1E ) AEAEdT Aear
fhaoi aaizaiea EATEM 29 RgfRaum SIEagiaTET s 5R )

{ Ibid, Sutra 12: 17)

86. winfivang waiwdemn: adfErut Tiarte: St gita; sEdg
FAFITRVEEgR s gaEEERew @ErdgEn o (Charaka: Sutra

20:9)
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Vagbhata, in his AskiEnga—Hridaya notes that * Vayu, pitla
and kapha are the three doshas® When in their samydvastha or
equilibral state, they support and maintain the body { in healthy state )
In their abnormal states, they cause the destruction of health. ’*  He
adds that  the dosha, dhatu and malas are the foundation { root} of
the body. ®™ They are present (and function) from birth to death.

The several references cited above fram some of the more
important and authoritative A yurvedic classics envisage, in main, three
basic factors which, in their state of normaley or equilibrium, deter-
mine the healthful state and in the disturbad state of their equilibrium,
cause disease, decay and death.

It is now necesseary to pursue the study of these factors with o
view to sectre a proper appreciation of the underlying concept so that
the sume may be enlarged and brought up to date.  In dving so, it i=
necessary to review hricily the available description of them, in their
physiologrical states.

According to Charaka, (he main or imporlant functions attributed
to each one of the doshas are as follows:

Vata — Enthusiasm, inspiration and expiration, voluntary actions
like talking and walking, the due crculation ihreunghout the
body of its supporting elements such as the rasa, rakia etc., and the
due discharge from the body of its excretory products.”

Pitta— Vision (as opposed to perception which is due to 033 ),
digestion, heat-production, hunger, thirst, softness and suppleness
of the body, lusture, cheerfulness and intelligence. "™

Kapha — “ Unctuousness of the body, smooth working of joints,
general stability of the body and build, potency and strength, for-
bearance, courage and greedlessness, “*

87. arm 59 =F A 59 gia amga: | (Ash. Hri, Sitra 1: 6)
88. MAwam3zal 28 ava & 94477 9 (Ibid 7}
89, Fmyvigusgy 831 387 (1bid 11)
80, FRETET <R UTESE I FEN

qA) T atgeat ar: #EiEEaa s (Charaka: Sutra 18- 48)
0. T3 SiEEwHI | wyeaT Bewidan o

aur 98 B T GuiismEd e ( Charaka ; Sutra 18:50)
92, @i aFa: foped 1 i g smw |

QI WSS FEEREnF o (Tbid
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Describing in detail, the constitution and functions of the
tridoshas, Charaka furnishes the following facts:

Viata—Vala is that primal constituent of the living body whose
structure is BkGsha and v@yx, and whose function is r@jasic, it heing
concerned with the production of those somatic and psychic processes
which are predominantly sGjesic or dynamic in nature; hence, the
presence of vdig is to be inferred in such mental phenomena as the
exhibition of enthusiasm, concentration etc. It upholds all the sup-
porting constituents and their due circulation throughout the body.

It exists in five forms viz., prina, uddna, samina, vyana and
apana. 1t is the urger of all the senses and the carrier to the mind of
all sense ~impressions; it holds together the various elements of the
body in their proper form, and raintains the cohesive unity of the
body as a whole; it brings about speech; itis the basis of sound
and touch, as weli as the root—matter of the organs of hearing and
touch; it is the origin of joy and enthusiasm and the stimulator of agni.
It is the cause of the doshas getting dried up and the malas — waste
products — being thrown out of the body; it is the cause of division
in all vessels of the body —both s¥kshma { microscopic ) and sthila
{ macroscopic ); it is the cause which makes embryo in the womb to
take particular forms, and it stands as an evidence of the existence of
life,"®

Pitta—“ Pifte is that primal constitient of the living body
whose structure is fejas and whose function is s@fvic as it is concerned
with the production of those physical and mental processes
which are predominantly s@fvéic ( balancing and transformative ) in
nature. Its functions.are - vision ( as opposed to perception which is
due to vdle ), digestion, heat-production, hunger, thirst, softness and
suppleness of the body, lusture, cheerfulness and intelligence. Its
presence is to be inferred in such mental phenomsena as intellection and
clear conception, as also such physical phenomenon as digestion,

93, AAGEAFTETITEY:,  SIRETASHANTIARHT,  STTRMBAEAgEt, Fow afar oW
na:, GdFTrRrE T, T At e, S aiTarEeE E, TR 39T, TR
A1, TF: WA AiFeIAdE, eramiEia, saon, Saden, W e
FigdEAt, eymmEant 3w, FaATaiEAE, g NsEIaErngAn WTERa: |

{Charaka: Sutra12:8)
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assimilation, heai-production, healthy appearance, courage, fear, anger,
delight, confusion and lucidity etc. or otherwise "**

Kapha — " Kapha is that primal constituent of the Lving body

whose structure is @p and prithvi and whose function is famasic, asitis
«oncerend with the production of those physical and mental processes
which are predominanily fdmasic (conserving and stabilising) in
nature. Its presence is to be inferred in such mental phenomena
as the exhibiion of courage, forbearance, zest, virility, knowledge,
understanding etc., as also, such physical phenomena, as the
production of bodily strengih and build, integration of structural
glements of the body into stable structures; the mainienance of the
smooth working of joints ete.”™

It will be seen from the forepoing description of fridoshas that,
many of the physical and mental phenomena ascribed by modem
physiologists, primarily to the activities of the nervous system, in
all its aspzcts—ihe central, vegetative, the peripheral including the
autonomous can be identified with the concept of vifa.

Similarly, many of the physical phenomena attributed to pitéa are,
among those, which modern physiologists include under the activities
of the thermogenetic and nutritional systems { including the thermoge-
qetic, the activities of the glandular structures, especially enzymes and
some of the hormones) whose functions are of vital importance in
«digestion, assimilation, tissue-building and metabelism generally.

Likewise, many of the funclions of kapha are, among those, which
the modern physiologists include under the activities of the skeletal and
.anabolic systems.

It will be safe to assume, for the sake of clarity and proper compre-
hension that the fridoshas, viz., vata, pifla and kapha, represent a group-
ing of multitudinous events which take place in the living body, under
three broad-based headings, or properly speaking, they representa

91, wEmTE it AEEEEesm aEbrrEeEal @i o #i9 of A
SmETErAgTE [ed EEA ) ( Charaka; Sutra 12: 11}
Toi4 grspEwr T Qe TEArE )
T S| A4 7 [AaEsidEnaa b { Charaka: Sutra 18:50)
95, ared Yhysrgred wdgengAsyt TA FAE a7 eI womd
5l (Charaka Siatra 12 : 12)
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broad-based generalisation of life processes and vital activities, classified
under three main headings. It is, undoubtedly true that these functions
are ultimately referable to different structures, organs, systems and
substances with which our body works as an integrated whole, Ina way,
we may say lhat this method of classification of the manifold events
that take place in the living body, under three broad-based headings,
represent the concept of sdmifnyg or general, while the wiseshas are
represented by the inmumerable details under each s@manya group.
This approach may, perhaps, be illustrated with the example of the
concept of pitla which, as we saw, is responsible for ensuring proper
digestien, absorption, metabolism, the production of energy and heat,
the appreciation of colours and certain aspects of mental functions.

I'rom the point of view of inadern physiology, these involve the
play of a large number of chemical substances, such as, acids, bases,
enzymes, co—enzymes { vitamins ), hormones ete., and optimam condi-
tions necessary for them to play their respeciive parls, in appropriate
sequences.  In modern science, each one of these has hecome a
subject of highly specialized branch of study. For example, enzymo-
legy has become & rapidly growing science in its own right, whereas,
endocrinology, as a special subject, bas assumed gigantic proportions.
Then, the subject of metabolism has become a very highly complicated
and specialized subject by itself and so forth.

However, the more important point to note here is that the
facts and dalta which are being contributed in an  unending
profusion by ecach one of the wvishesha or particular aspects of
modern science in the fields of physiology, biochemistry and bio-
physics, have ulimately to be fitled into the total scheme of events or
processes in a living man, or paint them on the canvas representing
the frame- work of the whole ma#n, to avoid the risk of mistaking the
wouod for a jungle. The realisation that such a confusion is extremely
possible has made modem scientific workers to concentrate on the task
of integrating all facts and data — big or small - ito enahle to se.
cure a complete and total picture of the whole man. This is already
in the offing.

‘The overall trends today, arising out of the “recent evolution
of microbiology, the progress of nutrition and metabolism, the concept
of integrative functioning of endocrine glands and the vegetative nervous
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system and, the‘ gtudles of allergy and immunity s, therefore, the
revival of the clinical interest in the study of constitutional or intergra-
ted or synthetic concept of the personality of man as a whole, ”.%
This trend, according to Arturo Castigliani, a wellknown medical
historian of Italy * is a tendency, in modern times, towards the revival
of ancienl consttulional concept, as Neo-hippocratism.”™ ™ Such
principles indicate the orientation of modern medicine toward 4 Neo—
Hippocralissn —a relurn to some of the classical principles of
medical thought.

Modern medicine turns, today, 10 a dynamic, synthetic and unitarian
direction, after & period in which a morphologic, analytical and loca.
listic tendency dominaled. It is, in other words, aretum to the
classical concepts of  Hippocrates, wiich is focused on the well-heing
of the individual and the improvement of the race, secking for the
cause of the disease, its preventiom and cure~—both in the individual
and in his enviremmenl, The study of the nature and cause of
disease is progressing more and more along lines of an integrated
physical, chemical, bacteriological, experimental, and above all, clinical
methods. ™

More recent views expressed by the top-men of mmodern  medicine
can be cited in this regard, but a review by an authoritative medical
historian would sulfice 1o stress some of the recent trends moving
towards attempts to secure a total concept of living man, comprising
of broad-based generalisations of life-processes and living stales.

It is, in this connection, that the {ridesha concept of physiology
and pathogenesis assume considerable importance and significance. In
this doctrine, we have an integrated concept of the personulity of the
whole man of a very high order and, much superior to the classical
Hippocratic doctrines. It provides the canvas on which the visheshas
( details or particulars ) furnished by later and modern advances in the
physical ( including psychological ) and medical sciences can be painted
in apprapriate places, to make the portrait of the tolal man complete,
significant, meaningful and purposeful.

96, * Tridosha Vignina ” ; Charaka Samhita series, Vol. I, page 513, publish-
ed by Shree Gulab Kunvarba Ayurvedic Society, Jamnagar.

97, Ibid.

98, Ibid.
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To resume from where we digressed —the digression was nece-
ssary to focus attention to the need Lo secure an enlarged and up-to-
date concept of iridosha 1. e, a Neo-Tridosha concept. Of this, we
shall deal at some length in our studies at a later stage. For the
present, however, we may proceed on the assumption that in the
Dosha-Dhitu—Mala VignGna, we have a unified concept of the
working of the human machinery.

Changes in the external environment— 2@la (seasonal and
climatic variations ), artha { the matter stuff of and physical forces of
the environment ) which are the objects ( vishayds } of the special
senses, and karma (actions — volitional and others } — under normal
circumstances scrve as  slimuli of the gnanendrivas (cognitive
organs or the exteroceptors ). The body reacts to these stimuli or
changes through the mechanism of v@fa which corresponds to the
neural-modulator, and pitfa, the chemical ( hormones and enzymes)
modulator, and kegpha, the effector, responds with counter-change,
resulting in the maintenance of the steady-state equilibrium—the
s@myafd of the Deha-desha. The gudnendriyas are ordinarily tuned
to be equal to variations in Xdlae, artha and karma within narrow
limits i. e., their liminal threshold levels are suitably conditioned
—indriva sdmyald—to vartations in lhe intensity values of stimuli, just
a little above or slightly below those of the normal. The afivega or
high intensity correlations, hinayoga or ayoga, corresponding to
extremely low intensity correlations or persistent non-correlations,
respectively and mithyayoga or perverse correlations for which, neither
the indriyas nor the moduolators are normally conditioned, set up
internal stress in ‘the deha~desha ( or body soil ) resulting in an overall
imhalance of the functioning of the delicately equilibrated {ridoshas.
Thus, a severe form of an internal stress — deshavaishamya—is
engendered.

The survival of the organism and its recovery from internal
stresses are largely determined by the integrity of the Midosha
mechanism and its capacity:to rehabilitate its simyala or steady-state
equilibrium, The time-interval between dosha—vaishamya and the
restoration of the doshas@myala constitute the different phases of the
kriydkdlas of the roga. This subject will be taken up for detailed
study at a later stage.
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The Classification of Vyadhi—Vj5idhi or disease can be
genera.lly classified, afler Sushruta, under three main categories,
accordl'ng to nature of the abhighiila or stress or stresses, responsible
for their causation.™ They are :

. _(i) Adhyatmika or the constitutional type, i. e., those due to in-
tnnsic  somatic or sh@ririka and psychic or mdnasika kinds of
disturbances.

(il ) Adhibhoutika types are those which are caused by environ.
mental streses,'?!

(it ) Adhidaivika types are those which are caused by providential
causes i. e., acts of God "

“'These threefold general classificalion of diseases takes into con-
sideralion, a constellation of causes, which cannot, as yet, be explained
in terms of physicochemical sciences. They are hased on the recogni-
tion of various kinds of stresses to which man is subjecled to and to
the assaults or abhighalas to which he stands exposed. These assavlts or
abhighaias on him, may be from other living forms™” that aim o invade
as purasites or to desiroy ; by mctecrological and climatic crises that
somelimes pass prediclably, or often whimsically pass over earth’s
surface ; by other physical forces that operate upon man, in terms
of his mass and volume ( Bdhidaivika }; and by elecments of earth’s
crust which man often dangerously manipulates for the promotion of
his comfort and pleasure, or lo fulfil his passion for destruction®
{ @dhibhautika—the cause here being pragritarddha ).

99, smfEA agaedon e’ g | AT 3§ (ARY—seIn G, suiRTE,
anfagigedn)  (Sushruta: Sutra 245 4)

100, w@d ahwTic aduEdilFiaSe) Areds emE iR e as @i
wfrran ydovar [T GrEEadm )

101, i s, Ay er 4 999 A SR NiaTE . ( Ibid )

102, Ran: ydmgm GETar 9 T84 agidyiEEs ) {Ibid)

103. Charaka has quoted Alreya as holding the view that there are four
methods for the propagation of living beings, viz, from the womb, from
the egg, from the sweat and from the seed. — gl 45idqr DfRiEhH
SRENGE { Charaka : Sharira 3: 16}

Tre term bhuta according to Amarakesha means Nyasa; the five
elemental substances; truth, living things, past and similarity. — g7
surrEd g AR B g0 used in the masculine gender, this term would
mean paishachd. gandharva, siddha etc. In the present context, it means
living things ( creatures) — both macroscopic and microscopic —
amafEmIen: R drenss:) o0aude gut mad wivdfE: | (Vishnupurina )
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There are also factors which concern Ma»’s own individuality
and his relation to the comununity of which he is a member and which
deserves consideration. He not only reacts to abhightlas or
asgaults from external forces, such as those referred to above, but he
is also vulnerable because, he reacts to threats and symhols of danger
experienced in his past (smriti) which calls forth reactions little
different from the abhighiitas themselves. Having become a social
animal—a creature of society-he is dependent for his very existence
upon aid, support and encouragement of the other members of
the community, clan or tribe, as the case may be. He lives
his life so much in contact with men and, as such, is much concerned
about their expectation of him that, perhaps, the greatest threat of all,
is the doubt about his ability to live the life of a Mun. Heis threate-
ned by the very forces, in the society, upon which he is dependent for
his nourishment and life. He has to be a part of the society and,
vet, he is driven to fulfil his own proclivities ; because of his sensitive
equipment, he is pulled both ways at the same thne. These
threats and conflicts are omniscient and they contribule a major
portion of the stresses to which he is exposed.

In addition, there are also the faclors which interfere with the
realisation of man’s aspirations and needs, or block the exercise of his
potential. These cause stress-states agrainst which he is called upon to
react by the mabilsation of his individwal defences. This is the case
contemplated iy the Samkkya, which envisages the separation of the
mind from what is liked and its disssociation from what is disfiked
These, obviously constitute the basis of the classification of diseases
under the category @dhyitmika-rogas, especially the si@inasika type.

Sevenfold categories of vyidhis : The threefold main classification
of diseases can be ultimately resclved under the one or the other of
the following seven categories viz., I*

(1) Adibalapravritia,
(1) Janmabalapravritia,
(U1} Doshabalapravritia,

104, @i Dhdfaniradiw3 « ( S4mkhyakirika-Gaudapada Bhashya )
W5, A% GriAT sTraguFAA | A gA: AMISAr TSR ADU-SUTTAMATY, ACANSIE
SASTTAL, YTIEITITAL , FTRIRTIT: , ARSI . PARIFERTH &)
{ Susruta, Sitra24:4)
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(IV ) Sanghttabalapravritta,
(V) Kalabalapravritia,

{ VI) Daivabalapravritta, and

(V11 ) Swabhavabalapravrilia.

(1) Adibalapravritta : The origin of diseases included under this
tieading is attributed to defects inherent in either the sukbre { the male
reproductive element ) and shonifa or diju { the female reproductive
element ) which form the primary factors of being. ™ The diseases
included under this head are: an inherited susceptibility to Eashiam
{ obslinate and sometimes, malignant forms of skin diseases including
leprosy ), arshas ( hazmorrhoids ), meha ( diabetes mellitus ), kshaya
(tuberculosis ) etc.

Recent developments in binlogy and medicine have also emphasised
the genetic aspects in the causation of diseases. It is now recognized
that many disease~processes as well as many non-pathological traits
are genetically determined. The response of the organism to any
disease, in this view, depends, in part, on a large group of constitutio-
nal factors which are gepetically determined. This has heen instanced
with the example of acute strepto-coceal pharyngitis which 1s sometimes
followed by rheumatic fever or glomerulo-nephritis. According to latest
trends, in some manner not clear at present, the individual’s response
to original infection is determined by certain constitutional factors. It
follows that inberitance is imporiant in many diseases, sonie of which
manifest no obvious familial tendencies,™  Asthma, haemorrhoids,
gastric and duodenal ulcers, diabetes, epilepsy, certain forms of
mental diseases and haemophilia are, among those, which are shown

106, ®Y #ITYIIFIAI 4w D T, FRFAGAT | A Ffear — At [
(Ikid 5%

It has to be noted here, that while generally the term Skwkra is used to
designate the male-reproductive element, the term “#ija’ is used by
Charaka in some places to indicats the female reproductive element also.
However, he also uses the term * pune-bija * and ‘Sirec-bija’ to designate
the male and female reproductive  elements respectively, In addition, the
terms * bija-bhidga’ and *bijavayava ' have also Leen used by him,which
may perhaps refer to the internal structure or or the constituent struc-
tures which compose these eleinents, corresponding  probably to
chromosomes and genes,

107. After Frank H. Taylor, * Inheritance and Ageing Principles of Internal

Medicine * ( 1953 Ldn. )
. . . 3t . . .
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to be genelically determined. As regards tuberculosis and leprosy, it
is considered that children bormm of parents suffering from these
diseases inherit a predisposition to them.

(ii ) Janmabala pravritta—The kind of diseases included under
this category comprise of congenital types. They are alipnbuted to
errors in the conduct of the mother during the period of her pregnancy.
It includes various defects and maladies such as, congenital blindness,
deafness, dumbness, nasal-voice and dwarfiem elc. This variety
admits of two types, according as the condition is " rasagkrite ’ or due
to dauhridva (ungratified cravings of the mother during the period of
her pregnancy } ™.

“ Modern views on parental—especially, the maternal-influence on
the foetus are still divided. It, however, appears 10 be slowly recogni-
sed that both the physical and mental characteristics of the child
depend, to some extent, upon the stale of the molber during the
period of her gestation. It has been shown, for example, that the
embryo is sensitive 10 sound. Loud, unexpected noises cause the
unborn heart to beat faster, and it is even possible to set up a condi-
tional reflex based on the particular kind of racket ...... There is also
reason to believe that, if the mother 1s subjecied 10 severe emolional
strain owing to pregnancy, it may have an effect on the unbom
child, This may be, in parf, because of a change of nourishment due
to chemical reactions ; it may be in the iransmission of more subtle
influences between the mother and the child.”"'*

The obscrvations of Vagbhala, in this regard, are worth a study.
He records that the resort to actions and use of articles of food by
the mother which tend to excite »&a may contribute te malfcrmations
and deformities such as kyphosis { hunch-back } inthe foetus and make
it blind, lethargic and dwarfish ; the excitation of pitf¢ may make for
alopecia { baldness of the head ) and yellow pigmentation of the skin
of the foetus and, the excitation of kapha, may result in albinism.*

108, STHIZ9TW ¥ MgUAy I ARTAARGEAEAR apmagadt Ty asl -
g ghegrrarcgAamt ( Sushruta; Sutra 24: 5)

109, Dr. Flanders Dunbar, * Psycho-somatic Medicine » p. 304.

110, zaZe wiph: EEaSETaT |
A @@l 9y A g FEee: o (Ash, Hrio Sharica 1)
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{iii) Doshabala pravritta : Diseases belonging to this class are
engendered by the action of anyone of the tridoshas, deranged by errors
in @hdira, vih@ra and dekidre or due Lo the upheavals of the two ména-
sika doshas — lhe rajas and the famas. The group of diseases included
under this calegory are subdivided under two heads, accordirg as ke
disease is fuund to have its origin in the Gmisha ya or in tte pakwi-
shaya. Each of these, again, may be classified further under two
main divisions viz., shdrtrike (somatic) and mépasika ( psychic L.
All these minrbidilies belong to the @dhyitmika group’"

liv) Sanghitabala pravrilta . Diseases belonging to this category
include those caused by abhighdle (trauma), such as external and
internal injuries due to blows or inflicied by sharp insiruments ; due
to overstrain { exceeding the individual limits ) such as, wrestling with:
an oppeonent of superior strength, These can be classifted under two
minor headings, according as the disease is coused by exlernal injury
or by the bite of a wild amimal or a poisonous replile. In this group
may, periaps, be included the invasion of the Dody by other living
organisms either 1o parasite or to kill. These belong Lo the ddhibhauti-
ka gronpt!™*

{(v) Kalabala pravritta : This group includes diseases which
are caused by meleorclogical changes, such as variations in the
atmospheric temperature — hot or cold — humidity or dryness, rain
and wind, incidental Lo changes in the seasons,  These diseases can be
classified under two sub-heads, according as the seasons which usher
in changes and exhibil either their natural or normal traits or
abnormal, sub--normal or perverse (raits. The {former is responsible
for the causation of disorders arising out of the usual adaptive reac-
tions of the body, They are known as evyBpannarti-krite vstdhis.™
The latter—wy@pannarin- krite — engenders diseases consequent on
the inability of the body to adapt itgelf 10 sudden and abnoermal clima-
tic and seasonal varialions.

According 10 Dalhana, extreme coldness may produce juedalwea
(inertness ) of the hody ; high temperature, daha { burning sensation )

111, Amw@Esgsl SAGAHTIRT MR fataIvEAIS 1 s FAan— 3R ngean wERT-

THEAR ; TTU TETHE— [0 U4 1 q ) stremiwer: o {Sushruta; Siira 24:5)

112, éammeam T @madl iRl ISR, A8 G-Il RHE

sniadifEF: (Ibid 6 )

113, Fi@IZagT N SAERTTATRIAREET: ¢ A BT GeEEEE ; SeNIeiEan
(Sushrut : Sutra 24: 7)
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and Bzmpa (tremor ), as also toxic fevers { vranajwaras) correspo-
nding to ¥@ta, pilta and-kapha respectively."™ We may, perhaps, include
undzr this category, various other disturbances caused by exiremes of
atmospheric temperature, including frost--bite, sun-stroke elc.

{(vi) Paivaba'a praveitia : In this calegory is included diseases
which are engendered by forces beyond human conlrel. These are
considered to be caused due 1o providential dispensation or acls of
God. According to the ancient way of thinking, s me of the the
diseases inciuded under (his caiegory, are considered .to be embo-
dimenls of curses, divine wrath or displeasie, or are caused through
mystic powers of charms and spells, moentiongd in gtharvaecds,  This
calezory of diseuae may ba classified into two  divisions, according as
the discase is due 0 such acts of God as when one is struck by
lightning - vidvndashaniriia etc., or to the influence  of nvisible mali-
waanl [orces of nalave— e shiickalrite. Thesc ve. again, been classified
under two minor suly heads, according as the disease assumes he
lorm of epidemic (01‘ pandentic ) —sameargaja—or is merely accidental
and conlined 1o isolated incidence—sporadic and  endemic tyvpes—
akasmila'"

vii ) Swabhavabala pravritia: This type includes diseases which
arise duc o nattral organic and functional—changes in the body and
mind, such as, due 1o senility, death, hunger, thirst, steep ete., brought
about in persons who have strictly adhered 1o or followed the pres-
cribed rules of health, in the normal course of evenis, due to the efilux
of time. These conditions are known as Adighrita. On the other
hand, the eccurrence of changes in the body and mind prematurely,
are classed under the hoding ekdtakrita. These occur largely due to
the leading of unhcalthy modes of life.!™

Kalabala -pravritla,  daivabala-pravritta and  swabhdvabalae
pravritia lypes of diseases are to be classified under the main
category—d&dhidarvika.'

114 R QAARIIELT: AN TNITUN | { Dalhana )

L15. Y19agqr ¥ Yagrnod s AeHamET sualimm t W5 ERae-figzattgan
WaATIEAAT | gAa fgaae —hanAn, suEERes) (Sushruta; Satra 243 7)

116, JawrTamuga 3§ gieqaraa s e AgrnIAT. ; As (Zidn ——E3 s, HEEA, o9 9t
ITEAL L AR, SUEINTA FEM AL | W IR ELL (Sushruta 243 7)

117, < swivdEF 0 ( Sushrata: Siwra 24: 7)

. . . 34 . . . . . . .



G

chapter 5

bheshaja

o & G & b H L &

A brief reference was made 1o bheshaja

as a synonym of Edyachilis@ elsewlhiere. 1t was then seen that, 1n
general, this term meant the cotiguest of diseases. In fact, it compre
hends two important and vital aspects of medicine and therapeutics viz.,
the prevenlive (including conservalive, preservative and restorative }
and curative,

According to Charaka, chilitsii secks o achieve (1) the promo-
tion and preservation of health, sirength and longevity nthe swastha
or the healthy person ;'* (i ) the cure of the disease in the ailing and
the afilicted.  The former object is sought to be achieved by resort to
rasdyang and wvrishya, whereas, the latler objective, by curative
measures' ™ which will be discussed at a later stage.

Rasayana—The rasdyana thercpy aims specally at the promo-
tion of strength and vitality. It is stated 10 contiribute o the inlegrity
of the sepla-dhiiis and thus, increases longevity. The  other
benefits secured by this method of treatment are; the promotion of
memory and intelligence ; immunity against disease and decay; the
preservation of youth, lustre, complexion and voice ; the maintenance

optimum strength of the body and senses ; it confers the capacity
for the achievement of what is said ; and the command of the respect

118, &9¥ (299 w A71
AT ACEL T . .. .. 1 { Charaka; Chi.1: 4)
e IRt (977 fad armedtran |
TEFMYRAaE] o977 ararsieaa u  Ibid 13)
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and regard of people and the promotion of badily glow. Various
measures comprehended by this Lherapy are known by asingle term viz.,
rusdyana, because, they conduce to the replenishment of resq and
other dhatzs, ™"

Vrishya —If the object of ras@yana therapy is the strenpthening
of the budy, the promotion of health and longcvity, on the one hand
and, the prevention of diseases, on the other, the wrishya type of
therapy seeks to promote virility. The main object of this kind of
treatment is the logical outcome of health, strength and longevity,
that is to say, the fullilment of the biological urge to perpetuate the
lieneage.

Charaka, in conformily with the best traditions of the Hindu
scheme of life, has posited the view that giving brith to children is
meant Lo save the pifrus from falling down from their abode and
to achieve this purpose, prescribes the vrishya therapy. He has used
the term 8ITFO=IWMEE, Shabdasthoma Mabanidhi defines the term
819 as A Tafd fad s gAgiiged @=ae i Whether in modern
times, one believes in the existence of the pifrus or not, one cannot
but {ail to recognise Lhe fact that our hiologival existence demands the
perpeluation of the species, and that we do obey this demand.  Virility
or the integrity of the seminal fluid is the sine gua non of productivily
and a means o an end, — the end being procreation.  The physical
pleasure and the mental satisflaction experienced by both the sexes in
the act of fecundation is, obviously, nature’s inducement: to procreate.
These are the means and not ends in themselves. 1t would follow
{rom this that, the means should not be substituted for the end, asis
often the case today. ‘lThe faculty of prucreation may have, therefore,
to be used with discrimination and restraint for achieving the purpose
meani. Both indiscriminate exercise or unintelligent repression
of it are harmlul and may Jead to the one or the other of the conditions
with which phychoanalysis has so much to do 1o-day.

Leaving these consideralions aside Charaka holds that the benefits
of vrishya therapy are: an immediate ( pleasurable ) excilement ;

119, &rung: s Wyaiieg aedf 4q:
waraea g e v
aiFelg aofd TEY Bud A1 WA
ST R neamar widta g (Charaka; Chi.1:7)
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the abolition of the sense of frustration in the act’ of mating .{ as the
therapy endows considerable sexual stamina } and, for this reason he
{ the individual who undergoes the therapy) is most liked by the
members of the other sex; it makes for an increased seminal secretion
even in an ageing person, and makes this secretion fertile and
productive ; establishes him by suwrrounding him with many excellent
offsprings in the honour and respect of the society; secures
for him an immoriality, for, that man never really dies who has perpe-
tuated himself. In the ullimate analysis, it confers fame, prospetity,
strength and robustness on him. That which confers all these benefits
is spoken of as v@jikarana. > "

Abheshaja

The reverse of bheshaja is abheshaja. ¥ It corresponds to the
neglect to adopl bheshajo measures to protect oneself from disease and
decay. Abheshaja may take two forms viz., (i) badhanam and
(i} sanubddhanan'™, The former relates to the causation of immediate
and acute disturbances as may result on account of inadvertant resort to
such dravyas or substances as are not conducive to health. The latter
is stated to be “ dirghakitlika or chivakiiri i. e., disorders which lake
time to manifest and which relate to the early non—recognition of the
warning signals of nature. ‘The occurrence of kuskéa has been cited
as an example to illustrate this type. The object of laying stress on
abheshaja is Lo focus attention to the need to take nole of the fact
that, the neglect of bheshasa may lead 1o the one or the other of the
disorders referred to ahove.

The elimination of the disease in the ailing and the afflicted
Measures calculated to the eliminalion of diseases in the ailing and
the affticted are to be studied under two headings viz., (i) drawy abhiitam

120,  SITEEAIAEE g 6 HAGNI

qrsTlanAeE) 3 AeguTieE: A W

WIEAaT: &ted ¥ FANTE )

FHEF ST o $BART £ 0

sgAgTE: Qi 39 Year a4 Age )

AT g0 YA TR 1

AT YA W7 WA Ra |

g3 oy 9wt gF @A@oing age { Charaka Chi. 1 : 9-13)
121, afmataE 3 fegm rheny Ak, ..., { Ibid 15)
122, oA 9 JEET A9 ®adresi) (Charaka: Chi. L : 5)
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and {ii) adravyabhBlam. The former invelves the utilisation of
ihdra (dietetic } and awshadha ( medicinal }-dravyes it is of course
implied that the dravyas employed are potent ones—viryapradiina }.
whereas, the Jatter includes measures other than the use of d7 ctvas™?

I. Dravyabhutam -The ciimination of the morbific factors
(doshas ) of disenses is stated 1 be achieved Lest by such measures
as camana { emetics ) and giredhenia (purgation ) ete. The criteria for
the selection and use of various substances in the treatment of
dizeases are; —

(1) The prakriti or nature of the substance ;

(it ) The guuu or quality of the vuistance ;

(it} The prablired or the spocitice action of the substance ;

Uiv) The desha or counlry i place ) of their growth ( or production )-r

(v} The rdu or season in which thiey are gathered ;

(vi) The manner or wethod of their preservation and storage

(vii) The method of the prepavition of medicaments (and their
standardisation J;

(viti } The mabi or dosape { posology );

{ ix ) The made of administration;

{x}  The perzons for whom they are indicated:

(xi) Whethier they are capible of exciting or alleviating the dosias;

{xil) If there are olher oreevas which possess sindlar vittues, they
My ko be considered Tor use after o careful examing-
tiou of them."*

II. Adravyabhutam: ‘The woans  employed in this type of
therapeutics can, in modern parianee, Boe described as psvcho and
physicotherapies, Tor, drags ave generaliy nat eonployed in cases Lreated
as per this mode o treatment, The wpiyas or measures employed are
for both  sririke { somatic ) and manasike (psychic ) disturbances.
They are :—

{i) Causing fright;
{1 ) Causing surprise ;

123, wAda dgAREN I Biven —aogan, wzep 11 (Charaka; Vimana 8: 87)
124 37 ®opgA AEEINIY AmPA | aendd  afu-gEiaeplEmiayaeaier 15
RAREaAd AN PEANIEREEAa-T ¥ At gheER A grREl-
TN TRIFSTIIRNE a7y TTTIN J40d s wITEAT AW gEAE N
(Charaka ; Vimana 8 : 87

. . . 38 . . . . . . -



bheshaja

. - . - .

(ii1 ) The obliterativn of memory ;

(iv) The administralion of shock ;

(v ) The causation of the elation of spirits ;

{vi} Threas;

{vii} ‘Thrashing;

(viii) Binding;

{ix) Induclion of bypnosis;

{x) Massage and such other measures as are found to be of

advantage.’?

Stated in peneral terms, the treatment of psychogenic diseases is
satwardjova & physicogenic diseases, viekiiryap esh ave. Under certin
circumstances both the type of therapeutics may have to be treated s
daivavyapisivava.

Piadachatushtaya or the four limhbs of Kayachikitsa

The success of Afvachikiisd rests emtirely upen {four important
factors anualogous to the four legs thal suppert a table,  These four
factors ores ( i ) the bhishal or the physician ; (ii ) drarvg or mwedicn-
ments—hoth anshauaha dravyes or medicnal  drugs  and @hdra
dravvas or food substances ; (iii ) wpastHifa or the nursing perscnnel,
and (iv ) the 7opi or the patient,™*

The emphasis laid here is on the qualitics or the qualifications each
one of these four limbs should posscss. The achiryas of Avurrcda
have prescribed a minimum of, at least, four qualiticaticns for each
liml. Charaka has devoted two entire chaplers in the suirasikdra
of his sam/futi for Lhis subject.

The bhishak or the physicdian comes fi1st, in 1he order of impertarce.
No greater upporlunily, responsibility or obligation can foll to ibe
lot of a human being (than to a physician. In the care of the suffering,
he needs technical skill, scientific knowledge znd huvman undeistand-
ing. He who uses these with courage, humility and wisdom will
provide unique service for his fellow--man, and will build an enduring
edifice of character within himself. He is the friend, philosopher and

125, &% 93 ASYMIHEHAY | IUT MH HETIARIBEAREAT ST RN TAa YT~
wWRHAEIMZEA! AR 79 Rgzuasnningg §F )
{Charaka ; Vimana 8 : 87 (4)
126. THWREUQNTEIAT Wik UENEERH | OUET TR0 T (REIGHOGAY o
( Charaka: sutra 10 : 37)
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the guide. [de should never forget that his primary and traditional
objectives are utilitarian — the prevention and cure of disease and the
relief of suffering — whether of the body or mind.

Charaka has devoted a major portion of the two chapters referred
ta above, to the qualifications required of the physician in addition to
a furiher reference he has made to this subject in the eighth chapter of
ithe Vimdnasthina. He has laid stress repeatedly on the quality of the
thead and heart of the physician and on the need to be careful about
giving quarter to quacks, imposters, and charlatans. The very high
attainments he expects of the physician shows that the latter:should have
gone through the rigid and exacting discipline of a well —planned and
conducted medical education, including intense training in both the
theory and practice of medicine and allied subjects. The physician
should, in additon, be a great humanist. These become obvious
from Charaka’s observation that the physician should possess a clear
grasp of theoretical knowledge, wide practical { clinical ) experience,
skill and purity {of both the body and ithe mind ). These are in
addition to his possessing knowledge, imagination, comprehension,
memory, resourcefulness and promptness,':#

That the physician should first and last be a great humanist will be

seen from an additional qualification Craraka has prescribed for him.
Says Charaka: " Friendship ( towards all?, compassion for the ailing,
devotion to pallents who can be cwred and the acceptance of the
inevitable in the case of patients who are dying''*®, He a-ds, “ The
physician is he who treats,”® who is skilled in the practical application
of the knowledge contained in (authoritative) sittras, whose under-
standing of all aspects of life is precise and deep; who has acquired
expetience in practical work and skitl ; who is pure and has acquired
deftneds of hand; who is in full possession of all senses; who is
fully equipped and who has a first hand knowledge of human
conititution and promptness of application. "

127, ot o gred agdi zowslin ¢ grat @R A4 32 woregEe .

. { Charaka: Sutra 9: 20)
128, Aar ¥ faard widerae (50 | g8 sannrner T arcenfdaid o ( Ibid 21)
129. D) TreAriy A TEatama | aRaery gy Yaghoamdar o (1bid 26)
130, faTeam A Bryaar ; © gnisfapams:, g8 Wy X SREF Tyags

(Charaka: Vimina 6: 86 (1)

131. wﬁwaaw. dmEhm, Ty W, Craged, IvEorn, edephuenar, aEdma

.. fReTEAr A3 1 Ibid 86 )
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Stressing on the neei for the physician to be thoroughly
accuainted with the siructure of the human body, Charaka observes:
* The physician who knows the anatomical enumeration of the body
togother with the description of its different members, is seldom a
victim of confuston arising out of jgnorance of theory, " '* le further
observes: “ Knowledge of the analysis of the bady subserves the
purpose of the maintenance of the health of the body. Knowledge of
factors which contribute to the well being of the body will arise only
as a direct consequence of the knowledjze of the analysis of the body. ™
A physician who wderstands the body in every respect and in its
entirety knows Aywrpcde in its fullness and he contributes to the
happiness of the world, '™

- L} - L] - . - -

Sushruta, even more than Charaka, has insisted that a physician
should possess a gond knowledge of anatomy, based on the disseclion
of the hluman cadaver. " Different parts of the body, including even
the skin,” says Sushrufa "' cannot be properly described by anyone
who wants to be a surgeon and who has not made a proper study of
anatomy. Therefore, any one desirous of acquiring a thorough
knowledge of anatomy should prepare a body and carefully observe,
after performing dissection on it and examine its different parts. For, &
thorough knowledge can only be oblained by comparing the description
given in the shdsiras on the subject, by personal observation ... ... He
who has studied the internal mechanism of the human body and is
well-reud in the works having a bearing on these subjects, and has
thus, all his doubts cleared from his mind, is alone qualified in the
science of Ayurveda, and has a rightful claim to practice the art of
healing. ™*®

132, mritdet 91 %z adragaa et
agaAmATART 8999 @ godd v { Charaka )
133. @dvdar it Ered@sTY ) sew @ wdwael  gfdoeRy adg saaemay
s~z i3T 944 A ( Charaka : Sharira6: 3)
134, =% a4 af aqy A7 A Ave
alrgis @ wwepha 87 regamea  { Ibid 11)
135, awanaigd @ gsii weTE AFAT |
e g3 AP SEA AR 0
TeaeA 1§ 9778 areTE T aRaT |
AACRAFAFAT |Ar FraAfadad v ( Sushruta : Sharira 5: 48)
2T Wy 7y A e PO |
cEaArdr d3enafigrde fFar v {(I1bid 51)

. . . . . . . 41 . .



introduction to kayachikitsa . . . . .

The role of the physician in the total scheme of chikifsa has heen
stated in precise terms by Charaka, in answer 10 the quesitions raised
by Maiireya. Without enlering into the details of the points raised and
answers {urnished, we may summarise here the conclusion, that
“Just as a man by lilting another who has fallen although the
latter may e able 1o raise himsell, gives him support, as a result
of which he rises sooner and with less difficulty, in like manner
do palients receiving the wdd of couplele treatment Tecover more easily
and with less difficulty. No physician, however, will be able 1o save a
dying patient. "' Vegtha/e has pithily surunied up the part plaved by
a pood physician in saving the patient thus: " The help that o
physician can render unto a patient is to lend a helping hand, in
{ime, to pull him up, to save hou from sinking into the quagmire
of disease. "

Concluding this 10pic we may note that one of the striking
fealures of e study of Aywrveda is its humanisiic approach. in
modern thines, discussions are being carried on in academic direles on
the relative values of ihe study of Ihemanities and the study of
sciences. There is a {endency 1o envisage these studies, as though they are
ranged in opposite camps— strugpling against each other for supremacy.,

The ancient Indian view has been to look upon these as comple-
mentary studies 1o be camestly pursued by all aiming at cullial
harmony and [uliness.  The ancient scheme of studies was so ordered
as to give to the world great physicians who were not only greut
scientisls but also great humanisls -— a type of physician vividly
pictuwred for modem siudents in the {ollowing description of ™ The
Doctor of the PFuture” by that well known authority on modern
medicine, Dr. B. W. Wilson: " The Doctor of the future will not
only, as s now usually assumed, be a scientist of the orthodox type, a
man with the technique of Jaborateries at his finger ends and with the
aim in his mind of elucidating the phenomena of life in lerms of
chemisiry or phiysics.  Rather, he will be a Humanist - a man with

136. ¥4l & wRd gev medgeadlearary gol S2m 1TV, ® (ERAEe ke wEifeg
AGA ATRATANGENFIGU! 5 vaevemreens A G TAY MIRBRAGIEEGUGH ;. ... 7

{ Charaka: Sutra 10: 5(3&4))
137, snagwgeAAl eEwE PGS
A Egwenar w§ekie Avaan (Ash. Hri; Uttara 40: 64)
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widest possible knowledge of human nalure and deepest possible under-
standing of human molives. lle will be a cultured man, ripe in
intellectual allainments. but not lacking in emciional sympathy, a
lover of the ars as well as a student of the sciences, ™ This 18, indeed
no more than the projeclion into the future of the great figures of the
pasi; for, the great physicians of the ether doys wuore all, likewize,
great cilizens of lnrnanity - physicians, who were well-fitted by their
many sided learning, high character and great kindness and compassion
to be true friends, philosophers and guides of all, from peasart o
prince, who entrusted his health and happiness to their eflicient wid
loving care, as may he gathered from a referance o the greal rhysi-
cinngs of [ndin contained in the following sloka of Ashldnga Hridasa :

YTANawIG FAZE T
rataferaaa Rgee AT
HAT AEA AT [T
TR LG
{ Ash. Hri: Sutra 7 : 77 )
Dravya: Next in imporlance is dravya. it 18 obvicus that
there should be an abundant supply of drugs of dependable  anid
valuable qualities, wide applicability, prepared in many forms and by
different, processes. The constituents —herhs—with which the medica-
ments are prepared should have been grown in proper soil, fully
matured and gathered in proper seasons, paying duc regard to the
principles and rules prescribed for their collection, curing and storae,
and prepared suitably as specifics for each disease. 18
Upasthita : The nursing personnel should possess the know-
ledge of nursing, skill in their art, affection { and sympathy ) for the
patient and be clean (in body and mind )™, Vigbhata adds resource-
fulness and the possession of intelligence, talent and tact as additionul
qualifications of the nurse.'*

138, STAI ANFRgErA £
GyEs wgeaisd genai ym awin & (Chareka: Sutra 9:7)
ygeet sp gy Tugd vt (Ash. Hri: Sutral:28)
130, =g9r T ArevnTuns HAY 0
S 3 wgnErsd gon: ATy Fa 1 {Charaka: sutra 9:8)
SmF: GRS gy are: o (Ash Hris Sutra1:29 )
140 wgrafEnsfamdasaty ¥
g ¥ Tenmmsius gor: o 1 ( Charaka: Sitra 9: 9)
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Rogi : Patients should possess the following qualities :— They
should possess memury, be obedient to instructions, courageous, and be
able to describe their ailments. Vagbhata adds the possession of
the wherewithal for providing needs of treatment as a desirable
qualification.'*

LU Htem 4B apsed smies mtonew { Abs pisutea 11 29)
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chapter 6

the concepts of
ama and sama

o & & G L L H K

Elsewhere, Edvachikilsd was sought to be
defined as the treatment of antar@eni. In fact, we had, in that
connection, to elucidate the implications of the terms sharira, dehe
and Kdya. It was then shown that the idea underlying metabolism,
as a whole, was implied in in the term kdya and that kaya-chikitsa
or Internal Medicine aims at the treatment of diseases which arise,
as a result of metabolic disturbances, The consideration of the
concept of agn: was then deferred to ‘a later stage of our study.
We may now make a brief review of it here, as the concepts of
@ma and sima are based on the concepl of agi.

Agni — The term agwé, in common language, means fire.
However, in the conlext of the functioning of a living organism, which
maintains its integrity and performs its vital activities, by converling -
in pakdd: karmas or blophysical and biochemical processes — the
foods consumed in various ways — licked, masticated, drunk etc., not
only into its various structural and functional constiluents but also to
provide the shahti or energy necessary for proceeding with its
innumerable vital activities, this term does notl aclually mean fire. In
these sequences, the term agwni comprehends various factors which
participate in and direct the course of digestion and metabolism, in a
living organism.

Agni — or fire is usually employed to cook our food and render it
fit for digestion. In our chemical laboratories, we employ the agency
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of heat to decompose, disintegrate, scparate or break-down substances
and also to accelerate different kinds of chemical reactions.  Likewise,
the digestion of {omd in the Wndshava and pachyaminashaye,
corresponding  to the stomach and small intestine, involving the
splifting of complex fond substances inte their simpler components
{in the language of madern physiology, the break-down of complex
proteing inlo amino-acids, {als into fatty-acids and glyeerol and starches
into glucose ), sn that they may be rendered fit for absorption, is made
possible by Ml (in terms of modern physiology, the digestive
juices which contain powerful enzymes, acids and bases). The
factors mentioned in paranthesis, put logether, are spoken of, in
TTyurveda, as Fivigns or, belter still. pdchalfgni { pitta )."“‘

It is cmly wien food substances are rendered {it for absorption
into the body can thoy be ulilised for being metabolised by the
sharira-dhiius.

From apatomical and physiological points of view, e@gni can
b classified under two heads, viz., (1) Kedyigni, and (i) Didtwagni.

The Kavigni:-— Riyigni is mainly concerned with chermical
processes involved in gastrosintestinal digestion.  There are, however,
two aspacts 1o it viz,, (a) general and (D) special.  The genera
relates to factors which are directly concerned with the digestion of
food materials in the mdshaye and padn‘am'ﬁﬂﬁsimya. corresponding
to the ;mbtm, aud intestinal digestion.’ The special relates to

FREATENN .ﬂao kuowa by other synonyms viz ; pochakdgni, pichaka-
pitta, ]qtharabnl, Koshtagni and audarya tejas.

143, ‘I'he term Amash aya and pachyaminushaya are used here advisedly, as the
space between the stanss | nipples ) and gadie ( umbilicus ) on the one
hand, and wabfi ( winbilicus ) and Aridaya ( the heart ) on the other, are
where the amishaya and pittasthidna are stated to be located. Note has to
be taicen, in this conneztion, of the relerence made by Charaka viz.,
AT ST AT B TA: 1 B3 W0EA o4 #1E aw e
APRISAT L WCETITE e FIAE A TF GII0T UsEEAn T 9 0
( Charaka: Vimina 2. 17-191,1i e,, the amashaya is that part of human
body which lies botween the navel and the nipples. It is the place where
digestion takes place. It is here, all that is eaten, masticated, drunk and
licked up are digested. The food that has reached the seat ot digestion,
being fully digested is, in its changed form, distributed to the entire
hody by means of dhamantes; and Vagbhata's reference to pittasthina,
as lying between the krif and nagbhi, especially in the region of nabhi
gA=dEe, | and AGIAA YA 1| The anatomical position of the * J 7 shaped




. . . . the concept of uma and sama

the humoural! or hormonal mechanisms located in the duodenal
mucosa, which are responsible for exciting the secrction of the
digestive juices —gastric, pancreatic, and hepatic—necessary for ensuring
intestinal digestion,

The spacial aspact of the FyTrnd is important. Its locotion, cons-
{itution, phy-ical chiacteristics and functions, have been described by
Vagbhata. This pitte is staled to be located {or secreted?) in an
ared between the pakwishaya and dmdshaya ; inits constitution, it is,
Phrcha-bhautic; it 15 drava or liguid i1 consistency, in spite of which
it performs actions similar to @nala ( or fire ), largely due to the
accension of #s fefas component over the rest. This fact is inferred
from the way in which it performs pakidikarmas { chemical actions }
viz., it digests the Tood, and scparates the s@ra  the nutrient fraction )
frum the kitte (the residuc fraction). in addition, while being
located 1n its own place, it contributes to and augments the functions
of other pitigs, elsewhere in the body.'"

The other pittas mentiond above obviousty refer to the remaining
four vig., sddiiaka, ranjaka, dlochaka and bhrdjgka. This inlerprelation
would, however, appzar to be rather narrow, in view of further
references made to Kaydyni by Viagbhate n his Semgrahe and
Hridaya. In the latter work, he relales the pachaliiani tothe dhiitwagni,
carrying a direct suggestion that the former conidbutes moietics of
itself 1o the dkakis!™” In the Samgraha, he has directly correlated

stomach liss exactly between the heart in the left thorax [ below the
diaphragm ) aund the ambilicus in the alwdomen. The doodeoum,
liver, pancreas, jejunum, major portion of the ilenm, also occupy nearly
the same area, It is exastly here that several powerful chemical factors
are secreted —gAfimeT. The pastric digestion, obviously, corresponds to
the first two aeasthas of digestion— madhura { sweet ) and amia
(sour), and the intestinal digestion in pichyimianavastha, sigmfying
the separation of the natrient frazticn from the 4ifle or residue of the
food and, the absorption of the former and the egestion of the latter.

M, .. ... GERGICIFRE L
FRIAAET ST THATEAZT o
FTmEES WENT E TR R
w=grrd YA AED TI% A4
awwdna Marst YT |
F{(T AT w9% M5 a1 «Zga v ( Ash. Hrl satra 12 10-12)

145, waearaessy Frndlar 9y Hise
At gl agizafizs: « (Ash. i Sotea. 11 : 34)
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the pachakGgni to the dhltwagni and dhatupika {lissue-
metabolism ? }#*  This correlation will become further amplified
by taking into consideration a few more observations made by Charaka,
Sushruta and Vagbhata. Charaka has made a pointed reference to
the madhura {sweet) and @mla (acid) aspects of digestion in the
Gmashaya, corresponding obviously to the starch and protein degestion
in the stomach."” This observation assumes significance, in the
context of the reference made by him to the passage of the
gastric digest — the acidified chynie ~from the @mashaya to the next
sucreeding porlion of the digeslive apparatus, synchronising with the
secretion, into this place, of accha—pitia corresponding to the flow,
into the duodenum, of the combined pancreatic juice and the liver
bile.""* Again, the mention made by Sushruta of the pilta—dhara kald
( or the pitta supportling or secreting membrane ? ) as the struclure
which holds the chyme derived from the four kinds of solid and liquid

146. T urTEln wgead armiadona
TIZAFTN AT AR A0 Hwi 0
qreef s GramETEAdraT fERar
FigerA! T T A DI 0
T g AR TR H & g eeny 9
KT AT HAIG AAY o
{ Ashtanga Samgraha : Sutra 19: 26-28)

147. The secretogogue influence of the acidified chyme has been wel} establi-
shed in modern physiology. The conversion of the insoluble starch mnto
soluble dextrin begins in the mouth under the influence of 1he enzyme
ptyalin is completed in the fusdus of the stomach. Thea commences the
protein, digestion. This involves the conversion of 1he insoluble protemns to
soluble peptones under the influence of the enxyme pepsin and the HCL
secreted by the mucosa of the stomach. As the acidified chyme passes, little
by littie-through the pylorus into the duodenum, it activsies the mucoral
glands of this organ to secrete the hormone secrelio, which being carned
to the pancreas excites the secretion of pancreatic juice ; partly enul-ified
fat in the gastric digest stimulates the mucosal cells of the duodenum
to secrete the hormone cholecystokinin, which being carned o the liver
stimnulates the gall-bladder to empty its cunrents. Both the par reatic
juice and the bile are, then poured inte the duotenum as achcha-pitla
- a description which aptly describes the combined juice

L 48, o9oRT SvEAITHI MGEET YULA: |
BT £F AAE T TR
9  TSTAMATY [@graeqsamyam |
HIM=TIHAE [To9gwdia « ( Charaka Chi. 15:9-10)
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toods propelled from the amishayve and on ils way to the pakvashaya'**
{ocuses attention to the location of the agni, the special aspects for
which are currently under discussion. Even s0, the references made by
Viagbiiata to \he organ grahant vis g vis pachaka {iilta 1s also equally
significani. It indicates the seat of pachakiigni ; relates it to the organ
grahani describes the latter organ as being responsible {for bolding
the {ood in the @misfiava, for the duration of its digestion in this
organ, and identifies the kalid (the covering mucus membrane ? )
here, as the aenidhara kald'™,

The references cited above from the three important Aywrvedic
classics, when examined in the light of later developments in the
medical science, as we are required to do, point fo:—

(a) alucal or regional influence excercised by some chemical
(01‘ hormonal ?) factor, or a complex of such factors, which may be
mainly responsible for making available to the intestine, powerful
digestive juizes necessary for ensuring proper digestion of food, and
this, under the influence of acid chyme, as the latter traverses through
the duedenal niucosa ™ and,

(h) A general systemic influence which apparently, repulates
and governs either directly or indirectly tissue—metabolism, all over
the body.

149wl Qs ;) F1 " HAMFRIRAA 93 SETETNR T L.,
S @E Ftg A BT o | FE s ST TaFwEr o
{ Sushruta : Chi. I5: 9-10)
150, 37ey S96F 10 q QrRFrEd Q0
ST AHA AT AT 4 6
MR VeIl AT
o raedioeR wear ARAUEH 0
At wErEEITY ATERmiARE
ATRAITY 001 39T Fread: v

TERFTARl S gl |

T sFRAIE g S i o

FRAWEAT §21 agelt TrEnei o { Ash, Hri. Sharira 3 : 49-54 )
151. In so far as the factor or a complex of factors which exercise a local or

regional influence referred to above, the f{ollowing chemical or

hormonal factors demonstrated in ihe duodenum are important

and significant : (i) Secretin, { i1)Pancreoxymin ; (iii ) Cholecystokinin ;

(iv) Urogasterone, and ( v) Enterogasterone. Available literature on

these internal secretions do not suggest that they exercise any systemic

influence-either controlling or regulating tissue-metabolism.
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The several internal secretions, elaborated by the duocdenal mucosal
glands, such as the secretin, pancreoxymin, cholecystokinin, urcga
sterone and enterogasterone represent a few, albeit, important chemical
agencies some of which excite the secretion of the pancreatic juice
and the discharge of bile from the gall bladder. There may be many
more of such factors,'"" but the few referred to here are immediately
germane {0 our discussion.

Systemic influence of kavagni : As regards the general or syste-
mic influence alleged to be exercised by k#yiigni—the correlation of
Kividgni to dhitwagni—on general metabolism, we may begin our
studies with reference to the relevant observations contained in the
Ashianga Samgraha and Hridaya. They are :

& T TEEIEAT RNToAgo: |
TG AT A 30 AN
Qrerasil FREETSe AT e )
Frgerdi T AR T4 TFIER |
g g AR R & e T s T
AR TR T=Ee
{ Ash. Sam: Sutra 19 : 16-19 }*

EFTFERS] FRAGEN 1Y S
i areRfaat agIterga: u
{ Ash. Hri, Sutra 11: 34)

The first piece extracted from the Samgrala is of fundamental
importance. It has two aspects viz,, an aspect which correlates the
PAchakagani to the dhdfwagni and describes the ocutcome of the exci-
tation or the inhibition, as the case may be, of the latter; and an
aspect which correlates the increase or decrease, as the case may be,
of the dhitss to the quality and quantity of the nutrition supplied to
them. Rendered into Lnglish, the slokas run as follows.

152. Accosding to Pavlov, the pancreatic juice acting locally, also excites the
intestinal glands, which respond by secreting a juice rich in enterckinase,
Nasset and associates have isolated a substance from the mucosa of
the small intestine which, they believe, is a specific-hormone countrolling
the secretion of the intestinal glands. This substance iz named as
Enterokinin and is stated to be present, in both, the small and large
intestines, .

{ Best & Tavlor ; * Applied physiology,’ 1933 Edn. p. 536-37. )
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The first aspect : A decrease or an increase of the dhfFs occur,
according as the tikshnafa or the mandafd of those aspects ( parts ) of
the pachakigni present in the dhGtas.

" Now listen to another factor : as the flame of the forest-{ire tends
to increase or decrease, according to the quantity {more or less as the
case may be) of the fuel (available in the proximity ), so also is the
case with the dhatw parampara.

The second aspect: “ Dravyas are either fulya ( homologous, simi-
far or identical) or wishishta ( non-homologous, dissimilar or non-
identical ), which cause an increase or decrease, as the case may be,
of the dhafis due to properties potentially inherited by them-as in the
case of a seed. Homologous properties ( of dravyas) cause sufficient
and rapid increase of an identical or homologous properties in the
dhatis "

The second citation from the Ashfdnge Hridaya is, obviously,
a summation of the one quoted from the Semgraka. Rendered into
English, it runs as follows :

* Moieties of kayagni, which latter is located in its own place, is
distributed to and permeate all the dh#7s. A decrease of it { below the
normal ) makes for an increase of the dha@f7s, while an increase of it
( above the normal ) makes for a decrease of the dhdtis.”

The first aspect of the Siokg poses an apparent paradox, which can,
perhaps, be illustrated with the clinical symptomatology of the condition
spoken of as alvagni described by Charaka ( and other authorities )
which bears a striking resemblance to the symptomatology of hyper-
metabolism, sometimes, associated with the hyper-activity of the
thyroid gland. Says Charaka, “In a person, in whom kapha undergoes
decrease and pitla becomes excited, aided by vatz the excited pitta
extends to the pachakasthdne where, it augments pachakigni
(into hyper-activity ). The pachakdgni thus augmented, together with
the v@q in the body, which latter has been rendered very dry { faesy ),
rapidly digests the food ingested, on account of its acuieness, as
often as food is eaten. Having thus consumed the ( available ) food, it
( the agni ) begins to consume the shdrira dhitiis, such as rakie etc.
The person is, then, afflicted with extreme asthenia and diseases, leading
{ ultimately ) to death. His hunger for food appears to be wheted when
he had taken food, but, he feels faint soon after the completion of its
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digestion. Thrit (thirst ), shwdsa { dyspnoea ), excessive heat in the
body and fainting etc., are conditions which occur as a result of the
hyper-active pachakagni)®

Two important points emerge out of these references viz., (i)
pachakigni, which located (in its own place) in an area between
the pakwdshaya dmashaya, contributes parts of itself to the dhdsis
and, (ii } the motelies of phchakigni present in the dhdtas, when hyper-
active, leads to their wasling and if hypo-active, to their hypertrophy.

The analogy of the forest fire and fuel is, it is evident, meant to
stress the two points mentioned above.

These points may, perhaps, be illustrated advantageously with
the example of the hyper-and hypo-metabolism associated with the
hyper and hypo—functioning of the thyroid gland. It is, however.
necessary to be wamed, even at the outset, that this analogy may
suffer from limitations—analogies are seldom elastic, and they should-
not be needlessly stretched.

In the thyroid hormene, we have a striking parallel to the func-
toning of the Kkéyign: in the dhifss. This hormone  exercises
profound influence on tissue metabolism, all over the budy. Abnor-
malities, in the secretion of this hormone, have been shown to be
responsible for engendering {arreaching metabolic disturbances.

153, A efrE® 19w EiH wEAmm

*AT] GAETA TaEE: 9=nT

T SgFal 5% (565 BHAEI598: 1

WBET WITE TR gREE

T4 @ A SrgsEmAy a5

A Prisanraarre] Sl o

Wehe & R NdF wgear

LENL RS et b D P LR T T o i)

{Charaka: Chi. 15 : 217—221)

The condition described as afvagmi is also known as [hasmaka.
The term * bhasmaka ' literalty means to reduce to ashes or to burn up.
Charaka, Sushruta. and Vigbhala have, however, not used the term
bhasmaka, Dalhana, in this commentary on Sushrule Sambhila, has used
this term to indicate * afyagni’. Says Dathana ** Alzn g dfgmeg Mmerg: -
TECNH HEMNE, WA RASTREAl SEENasiT, Het aikmaiamast
agdgitanizay &g
Vijayarakshita inhis Madhukosha vyahhyina on  Agnimundyadi rogas
in Madhave Nidiing has taken note of this term. Says Vijayarakshita:
AIEPTOERA MEIFEATING: NUPEA IR ¢ MR eusad
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The thyroid hormone, as is well known, normally activates
cellular oxidative processes throughout the hbody. The exact
mechanism by which it acts is not clearly understood. Excessive
hormone induces a significant rise in basal oxygen consumption by
tissues—hyper-metabolism.'™ In the reverse direction, an insufficiency
of the hormone is followed by a reduction in the oxidative reaction*.
While it is, however, necessary to guard ourselves against confusing
or mixing up hypo- metabolism with hypo-thyroidism'™, it is necessary
te take note of the fact that the thyroid extract has been shown to
increasc the metabolic rate significantly, when used as a pharmacolo-
pical agrent.

Be this as it may. The thyroid hormone is helieved to act asa
calalyst 1o increase the oxidalive processes in the tissues. It has been
suggested that this action is probably brought about through its enter-
ing, as an essential constituent, into some enzyme system. Experimental
observations have shown that the oxygen consumption of the tissue
excised from a hypo—thyroid animal is below the normai. On the
contrary, the tissue removed (rom a hyper~thyroid animal has been
shown 10 be greater than the normal. These findings go to show that
the action of the thyroid hormone 1s exerted chiefly and:directly upon
cells and not through the nervous system. Thyroxine brings about the

154. ‘Fhe effects of thyroxin excess are: greatly increased or speeded up
cellular respiration {ibetates so tuuch of heat that the affected individual
feels hot all the time ; despite ravenous food consumption, so much is
burnt that the body weight may decrease, he is under coastant nervous
tension, highly irritable by stimuli, yet unable to perform sustained work
due to the lack of fuel reserves and retarded growih { compare with the
syptomatology of bhasmaka described elsewhere.

155. An mnsufficiency of the hormone may arise due to causes other than a
direct involvement of the thyroid gland itself. For example, in the condi-
tion known as the Sinunund's disease, due to pitaitary failure, the thyroid
gland continues to secrete at' a low, though steady rate. The B. M. R |
in this condition, falls to.-25 as compared to-40 after a complete
thyroidectomy,

156, The effects of low-thyroxin availability are : the development of myxe-
dema, which is characterised by a reduction of mental and bwdily vigour,
the loss of sex-drive, loss of hair and an abtnormal thickening ot the
s%in as if much water had accumulated init, (i e, edema) leads to
an increase of budy weight, since less food is used in cells and much s
stored as {at,
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combustion of relatively enormous quantity of material, 1 mg., causes
the total CO; output to increase by some 400 gms. and increases the
basal metabolism by 2.5%. On an average, a normal person has been
shown to make use of about 0.33 mg. of the hormone daily. The
administration of either the natural or synthetic thyroxine to animals
has been shown to exhibit an increased metabolic rate, wasting,
increased excretion of nitrogen and calcium — chiefly through the
faeces, reduction of liver glycogen, tachycardia etc. It has also been
shown that the thyroid gland increases and decreases, in its functional
activity markedly, and that, it is controlled by the anterior pituitary
thyrotroptic or thyroid stimulating hormone — T. 5. H.

In consequence of pituitary failure, the thyroid may produce
secondary hypothyroidism. The inadequacy of the hormone may also be
due to the destruction of the gland by disease or surgery. Hypothyro-
idism, thus caused, may present a picture indistinguishable from that
of myxedema.

The cause of thyrotoxicosis is poorly understood. Itis seen to
manifest an increased oxidation of carbohydrates ; increased rate of hep-
atic gluco-neo—genesis and the destruction of the islet tissue. The cau-
sal correlation, in a number of cases, 1s between psychic trauma, infec-
tions, injuries and other types of stress, at the onset of thyrotoxicosis.

The example of thyroid functioning, cited above, may, be seen to
explain, to some extent, the apparent paradox posed by the behaviour
of the amshas of pachakipgn: furnished to the dhatis — the hyper—
activity of the ggné tending to consume the foel rapidly, leading to
the kshaya of the dhAfs, and its hypo-activity producing opposite
effects i. e., vriddhi.

As pointed out earlier, it is not sought here to identify thyroxin
with the small moieties of pachakfgni stated to be contributed to
the dhitis. Nonetheless, the possibility of some factor or a complex
of factors—possibly hormonal-located in the duodenum, which may
exercise a regulatory influence on the thyrotrophic functions of the
anterior pituitary gland, can be visualised. The discovery of several
hormones in the duodenal mucosa would naturally encourage one to
indulge in a scientific speculation about the possibility of the occurrence
of yet another hurmone of the type under discussion. Recent obser—
vations made by Dwarakanath, Lakshminarayana Rao and Subra-
manyan at the hospital attached to the Government college of
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Indian Medicine, Mysore, on the influence of a composite aqueous
extract of the mucosa of the stomach and duodenum (of goats) in
shotha { edema ) and jalodara ( ascites ) pointed to the existence of a
substance, in this structure, which is capable of inhibiting the action
of the antidiuretic factor secreted by the posterior pituitary gland,™

A pertinent question may be asked, as to why there should not be
a factor in the duodenal glands which may regulate the produclion of
thyroxin through the agency of the anterior pituitary? The need to
pursue our enguiries in this direction and actively investigate such a
possibility becomes emphasised, especially, as all the Aymrvedic
authorities have repeatedly stressed the correlation that is stated to exist
between the pichakigni and dh@lwaegni, and the contribution, the
former is claimed to make to the latter. Their views on this subject are
entitled to our respectful consideration, as they come from great @pias
who have “ freed themselves from passion and ignorance, by means of
spiritual endeavour and knowledge ; whose understanding, embracing
the past, present and the future, is pure and at all times unclouded. It
is these that are the authorities—the learned and (he enlightened.
Their word is unimpeachable and true. Being devoid of passion and
ignorance, they do not give expression to whatis not truth. "%

Four funcifonal states of the apni : Four kinds of functional
states ol agai, according as to the doshea or deshas which may influence
it has been envisaged. They are: (a) Manddgni due to the
influence, predominantly, of kapha ; (b) tikshn@gni due to the influence,
predominantly, of pifta; { ¢ ) vishamigni due to the influence, predomi.
nantly of vifa; and (d ) samigns due (o the influence of the normally
equilibrated doshas, which would represent the normal states of the
functioning of the agnmi,

(a) Manddgni: This is a state in which the action of jatharagni
is considerably inhibited due to the dominant influence of kapha, of the

157, Antiseptie ; June 57
158. sARAT — T FETRRASAFART )
Hat FrEerms AN a0
R Bre Agerd 85t TRgwhEnTa)
e 3297 gvrgeeg Arseae o ( Charaka: Sutra 115 18-19)
;A ST, TR AN (REINDANgT SR AE Tl ey
QRITEH: | a1 9GS g 1 RAIP=ard G 2Qo, a9l 9 adyi gag: 9ad- 15 o
{ Nyaya Sntras)
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three doshas. Hence, this state of the agni is known as mandagni.
In this state, the agni is unable to digest {and metabolise ) even a
small quantity of otherwise even easily digestible food.™®

(b) Tikshndgni: The action of jethardgni, in this state, is influe-
need predominantly by pitfa, of the three doshas. The agni, in this
condition, is said to be excessively excited and, hence, it is known as
tikskrdgni, Tikshnagni easily digests even a very heavy meal, in a very
short space of time. It causes voracious hunzer —a condition usually
spokent of as afyagni (or bhasmaka by certain authorities). It
makes it possible for a glutton to digest his all too {requent meals.
It is stated to produce parched threat, palate and lips, heat and other
discomforts.*

{c) VishamGgni : An erratic state of the qgnf ariscs as a result
of the influence of wila, in the condition described as ishamdgnd.
In this state, the action of aegwi s irregular and fitful. It sometimes
helps the process of complete digestion and, at other times, produces
distension of the alxlomen, colicky pain, constipation of ithe bowel
dysentery, ascites, heaviness of the limbs. and loose-motions)®

(d) Samigni: In the well-equilibrated state of the functioning of
tridoshas, the jatharigni is also stated to function normally,  This
state of its function has been described as semdgni.™ In other words,
jathar@gni ensures complete digestion of the food ingested at the
proper thme withowt any irregularily, when #rideskas are in an
equilibrated state of functioning, '™

150, ST 1 HFEL
{ Madhava Nidina: Agnimands adi Nidana 3)
TR R A DA TR = (PR ey sl 2157 0T 4 950 1
[ Sushruta: Sutra 35 : 24
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HEHASTIT IR U] 4 TR AT AT AT,
{ Sushruta, sutra: 35:25)
6. . . . . . ... . fAaieg 2070
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. ; . . . the concept of ama and sama

o Of the above, visham@gni is stated to cause various kinds of
vatic diseases; lkshnagni, different kinds pittaje diseases and
mandagni, varieties of kaphaja diseases.

DHATUS AND NUTRITION

The second aspect envisaged in the citation from the Semgraha
relales to nutrition and dhdtuvriddhi. Here, Vigbhala has posited
the view lhal nutrient substances derived from outside (the body )
should be fufyz or homologous to the dhdtis. The term fulya or
s@mtinya refers here to drapysimiinye or similar substances ; guna-
s@minya or similar in qualities and karme-samidnye or of similar
action.  Jf either the one or the other or all are similar, then such
subsiances promote the growth of the dhalas i. e., dhdtuvriddhi. H,
on the other hand, the nuirdent substances are véishishia i, e., dissirmilar,
vither in respect of the one or the other or in all aspects, then the
RS attain kshaya i. e., undergo wasting. Tndu™, in his commentary,
on this passage, has cited the example of the consumption of m@msaz
or flesh te nourish the m@3msadhaln (or the muscle tissue } of the
body to an increase,’®

Earlier authorivies like Charaka and Sushvute have also laid an
emphasis on this aspecl. According to the former, the sharfra-dhifis
are caused to grow by the repeated use of substances possessing,
predontinantly, homologous propertics.  They (the dhttus ) are stated
i waste { kshaya ) on account of continued use of arlicles of food and
drink, which either consist of or preponderate in dissimilar properties.'®
He slates that, in general, an increase { or growth ) in the tendencies
of the diftZ  clements take place by an increase in like—factors.”’ He

164, 8% ZoT wseTA 34 g VaRTE 9 g4 WER | sEmerdmeshine o @6
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introduction to kayachikitsa . . . . .

illustrates this concept with the example of the growth of the m@msa—
dhats or muscle tissue by the intake of mamsa or flesh ; likewise, the
rakia W or blood by the intake of (the elements of ) sakia or
blood : the meda-dhats or adipose tissue by the intake of fat; the
mimsa-vasa or muscle-fat, by the intake of mdmsa—vasd ; the
asthi dkBts by the intake of taruntsthi or cartilage tissue ; the mafja-
dhtu or bone marrow by the intake { of the elements) of the bone-
marrow and the shukra-dhais or the male-reproductive element by
the intake of ( the elements of ) shukra.'™

Charaka has not minimised the difficulties involved in or the
objections as may be raised against the use of blood, flesh, bene etc.,
on sentimental or religious grounds. Recognising, however, the need
to provide the shariva dhals with appropriate nutrition, possessing
biological value, he has recommended the use of other articles of diet
which abound in properties homologous to those of the shariradhatis.
These are : the use of milk and ghee, in case of diminution of shukra
{or the male-reproductive element), as alo other articles which
possess madhura rasa (sweet taste) and smigdha (viscous) and
shita—gunas ;in cases of low secretion of urine, the use of fresh sugar-
cane juice, liquor v@ruai and other articles, essentially fluid in nature,
sweet, sour and saltish m taste and capable of producing kleda or
exudation. In cases of diminution shakrit or faeces, he recommends
the use of masha (black grams), kuskunda {mushroom), sdve
( barley ), shdka ( leafy vegetables } and a sour gruel of grains etc. In
vala-kshaya, he has supggested the use of diet articles possessing
bitter, pungent and astringent tastes and riksha, laghu and shila-
guncs. In kapha-kshaya, he recommends the use of diet articles'which
are snigdha (viscous ), gurn { heavy), sindra and pichchila gunas
and, sweet in taste,'™

168, AEMFOISTSR BIEA YT ROCIT: | aar ShEd HEdT, B b, =ity
TN, TN 7, 3F HEO, MiErEAn ( Charaka : Sharira 6 : 10)
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. . . . . the concept of ama and sama

The foregoing represent a generalisation of the principles which
govern nutrition and growth or otherwise of the tissues of the body.
This generalisation can be understood better and extended fo compre
hend modem contributions to nutritionology and general metabolism.
It is already well-known that every dynamic system — be it a machine
or ‘the living protoplasm — looses mass when it is left to itself. Internal
and external friction wear down the components, the liguid portion
evaporate, injury and disease cause the wasting of the structural frame-
work. Against this persistent destructive - tug, the living protoplasm
must pit itself-repair and self-replacement (it has been estimated that all
the molecules of the human body are replaced within seven years-some
materials are turned over faster than others ) yvet, the maintenance of
the structural jinlegrity alone is not enough for living, growth, re:
production ;. In fact, all aspects of self-perpetuation necessitate increases
in mass, far in excess of those of maintenance.

The structural metabolism based on nutrition, and energy
metabolism makes such gains possible. Fuel sources are required from
which sitructural supplies may be procured. Supplies must be
turned-over into finished parts and the parts must be incorporated into
the existing protoplasm.

Inorganic raw-materials occur in profusion in nature. ‘They
may be secured from the physical environment directly- Two basic
possibilides exist as regards the procurement of organic supplies i.e.,
ahtra or food. It must be noted here that the terms fuel (correspond-
ing to the term Imdhana ) and nutrient ( corresponding to dhdtn—
vriddhikara dravyas) describe all materials procured, manufactured
or utilised by the protoplasm, in structural as well as in energy
metabolism ; foed, as used here refers to organic materials procured,
manufactured or utilised. They may be manufactured from inorganic
sotirces or obtained ready-made from other protoplasm or protopla-
smic derivatives i.e., sthGvara, which are able to photo—and chemo—
synthesise their food from inorganic materials. This pattem of
nutrition, 1s known In modern biology as gqufo-frophic or self-feeding.
On the other hand, man is considered to be a protoplasm-dependent
being ; he has to obtain his food, for the most part, from aqufetrophs.
He, therefore, belongs to the group helerolroph i. e., the organic
substances to be used by him for structural and energy metabolism
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introduction to kayachikitsa . . . . .

must, ultimately, be obtained from &miotrophs'™. The pattern of
heterotrophic nutrition is important in the context of the present
discussion.

Heterotrophic nutrition : Ingested Tood proteins and carbohydrates
generally have chernical specificities which differ from those of the
ingesting organism. Proteins are almost always different ; even fars
and, (o a lesser extent, carbohydrates are characteristic of the organism
from which they derive. Heterotrophic forms must, thus, digest food-
stubstances into basic components and must resvnthesise orgamism-
specific materials from them. Digestion liberates inorganic
matter, simple carbohydrates, like glucese and glycerin, amino acids
and fatty acids. In larger organisms these are distributed to all cells
by the internal transport system. Helerolrophs, generally ingest
many materials which are unusablein nutrition—e. g., bone, hair, nails,
plant—cellulose etc. These substances are egests or kirte, and they are
cgested '™ Ingestion, digestion and egestion are, Logether, referred to
as alimentation.

170. The sthivara forms of Yife or the aufofrophs obtain water and inorganic
fuel from air, soil or from natural bodies of water. lhoto-or
chemo-synthesised glucose is transformed into glycerio, fatty-acids,
and in combination with—NH. groups {formed from nitrates) into
amioo acids. These basic nutrients i. ¢, water, iporganic matter,
glucose, amino acids and glycerin are built up into zll components of
the plant -protoplasm ; enzymes, energy-vielding fats and carbohydrates;
chlorophyl, celiulose and wood; aromatic substances manifold
pigments, vitamins, drugs like morphine, nicotine, quinine, caffecine,
rubber, resins and 2 host of others. In cheme-syathetic and small
photo-synthetic plants, the metabolic activities take place directly in
the cell or c¢ells making uap the body of the plant. In larger multi-
celinlar autotrophs, hasic organic nutrients are synthesised chiefly in
green, glucose producing body repions. The leaves, for example,
distribated hy the interna! transport system, these building materials
are processed and utilised by the individual cells, Proteins and amino-
acids are not stored to as great an extent as carbohydrates and fats.
Whenever proteins are required, they are largely synthesised anew.
Metabolic synthesis generally vield waste-products which are excreted.

171. The term ‘egesiion’ detines the elimination of unused or unusable
materials {rom the protoplasm, whereas, excretion defines the celiming-
tiva of metaboiic waste-prodazts, The former term corresponds Lo
Fitda ond the lagter o vudq.
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the concept of ama and sama

Metabolic synthesis takes place individually in each cell. As in
plants, the production of structural proteins and fats, and the produc
tion of enzymes are, the keys to the formation of new protoplasm. As
contrasted to the synthetic ability of plant cells, that of animal cells is
restricted in certain respects.  Structural as well as energy metabolism
requires  vitamins, .many of which cannot be manufactured by
animal cells .or can be manufactured only in insuilicient quantitics.
Vitamins must be supplied by plants or planteating animals. If an
animal cell is supplied with carbohydrates, {ats and nitrogen sources,
it can synthesise ondy some 13 to 15 amino acids of the 23 which
occur in the protoplasm.  The remaining 8 or 10 essential amino acids
must be supplied either directly or indirectly by plant and animal
sSDurces.

Ingestion { Respiration } Excretion
| 1 1
¥ !
Digesiion — Basic —— Internal —-—= Metabolic
| nutricion transport synthesis
Egestion Storage New proto~
plasm

{ The patlern of structural metabolism in heterotroph. Repro-
duced by courtesy from Biology by Weisz )

While it is accepted on all hands that fat and carbohydrate are
stored, the question of protein storage is in doubt. An increase in
body protein which occurs during growth, pregnancy or athletic
training is not as protein storage in the ordinary sense, But, in a
sense, protein storage also occurs. It is considered to be laid down
in organs cr tissues and that, the so-called protein reserve does not
chemically or functionally differ from the protein characteristic of the
particular organ or tissue in which it is built up. The proteins of
the plasma are also considered to constitute a reserve store of protein
upon which the body can draw during periods of protein starvation.*™

The proteins, carbohydrates, fats, vitamins and minerals can be
classified from the point of view of Ayurveda, under dravya-simanyar
guna—samanyae, and karma-simanye. We may illustrate this with

172. Based on * Biology* by Weisz: Mec. Graw Hill Publication : 1954 edition
and Applied Physiology by Best and Taylor, 1950 edn.
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the example of proteins. ‘The essential amino acids which, as pointed
out elsewhere, cannot be synthesised by the animal bedy, have to be
supplied, as such, from outside protein sources — animal or vegetable,
‘These will correspond to dravya-samanya. The other amino acids
which the body can synthesise with substances — organic and inocrganic
—drawn from the physical environment, should essentially conform to
the requirements, of guna—samianya. Many of the the vitamins which
the animal body is unable to synthesise and which are to be obtained
as such from animal sources, are examples of drapya-samanya. The
same is also the case with the mineral requirements of the body. The
needs of each dhatu or species of tissue — both structural and func-
tional — in respect of organic and inorganic materials — have genera-
ily to be tulya or homologous — both in terms of dravya and puna—
samanya, 1s so far as the Man, who 1s atypical example of a heterotroph,
is concerned, if the dkd@fns are to attain vriddhi or growth. Subs-
tances, such as rakta, mamsa, mcdas, layuniasthi etc., which are reco-
mmended for use to promote the growth or vriddhi of the dhTius
concerned, is significant. In the reverse direction, substances which
are vishishta or atulye (non-homologous or heterogenous ) may not
or cannot promote the growth of the dfitfys. They may, on the
other hand, lead to their kshava or wasting.

Summing up the discussion :

The concept of k@yagni points to the existence of a factor or a
complex of factors, between the dmashaya and pakwidshaya, correspond-
ing to an area between the pylorous and the stomach and extending up
to the jejunum. 7This factor or a complex of factors appears to
exercise ;

(a) alocal or regional control over the digestion of food and the
separation of the nutrient or sdrq fraction from the ‘ egest’ or kilta
fraction ; and

(b) a systemic control over general metabolism ;

{c) on the proper functioning of k@yéign:i depends the integrity
and well being of the organism ;

(d} its impairment may, not only, lead to acute and chronic
gastro-intestinal disorders but also to various metabolic disturbances
and symdromes arising therefrom ;
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() each species of dhaty or tissue { cells ? ) seem to know and
pick up and make use of the kind of substances they need. The liver
tissue, for example, may not have any use for the kind of amino-acids
as are used by the heart muscle and vice versa :

(f) the reference to fulya by Vagbhata
T £ ORI g A IR Ea 0
exemplified by the use of the elements of raklg to nourish rakta
dhdty and so forih, assumes significance in the light of the above
discussion ;

{g) the reference to wishishia can be illustrated with the example
of providing the mamsa dhitu with the kind of materials required by
the asthidhile for its nourishment. In such an event, the mamsa
dhéitu may undergo kshaya or wasting :

{(n ) if for obwious reasons, animal substances mentioned by
Charaka are not to be utilised the alternatives suggested by him, which
are either dravya-siminye or gung-sdmianya may be utilised with
advantage. Milk, forexample, is both dravya—samanya and guna
—samanya. It provides some of the essential amino acids required, not
only for the synthesis of the shukra-dhétu, but also others. Likewise,
his recommendation for the use of fluids, speciully, fresh juice of
sugar-cane, in cases of low-production of urine is, obviously, based
Ol guna-sSamanya.

Ama

To resume from where we digressed from the study of antaragni ;
the term #ime in ordinary parlance means unripe, uncooked, immat.
ure and undigested. In the context of medicine, however, this term
refers to events that follow and factors which arise, as a consequence
of the impaired functioning of kaydgni. According to Vighhata * due
to the hypo—functioning of the #shma (agni ), the first dhatu viz., the
rasa or chyle, is not properly formed. Instead, the ansarasa undergoes
fermentation and or putrefaction (dushta) being retained in the
dmidshaya. It is this state of rasa which is spoken of as #ma. """ He
makes a reference to other authorties, according to whom, *the
impaired vaiadi doshas (vayu, pitla and kapha} being mixed up with

173, eSS UG | B
TEARTTTE e awe o ( Ash, Hri, Sutra 13 ; 25)
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one ancther, lead to the formation of ma—dasha, very much like the
vielding of wvishe ( poisonous or toxic substance) by the spoilt
kodrava.'™ The obvious implication of these slokas appears 1o be
that, in the ahsence of or due to the inhibition of kavdgni, the food
ingested is not properly digested, and the products which arise out of
such an impaired digestion 1. e., the chyme and chyle, being retained
in the @mishaya, mderpo such changes as yield toxic substances.
This staie is spoken of as @ma.

The description of @mg, as above, will be amplified by taking into
consideration the following extraced from Charaha Sambitg., ' The
agai, the impaivment of which may be brought about by abstinence
from food ; indigestion ; over—eating ; irregular diel~hahits | indulgence
in incompatible articles of food ; the consumiption of cold substances :
mal—effects of zirechana { purgation ), ramana{ emetics ), snchana
{oleation }; the wasting of the tissues which follows in the wake of
diseases ; allergic states engendered by faults (or changes) in place,
climate, season, and the suppression of natural urges, fails Lo digest
even the most easily digestible Haht food, Thus, the undigested food
attains shukiatwa (fermentation), leading to the onset of toxic slates’™™.

Vijayarakshite, touching on dmavdile, in his Madhuhosha
vyakhydna on Midhava Nidanz, has cited a number of defini-
tions and descriptions of @maedosha obviously, from the extenl or
contemporary authorities, of which the following dJeserve cousidera-
tion :

{i} “ The term annajerasa means ma. If aunarasa is not
properly digested and formed, then, the outcome of such a digestion is
known as dma "1
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(i) “In .the view of some, due to the impairment of the ¥Zyagni
the annarase is not properly formed in the @miEshaya and, in this
state, it is known as gma ™"’

(iii} *There are others who hold, that the undigested annarasa
possessing foul-odour and excessive pasiiness deprives the body of
its nutrition and, in consequence, causes sadana. This is known as
ama™™®

(iv) *“Some hold the view that, if due to the poor strength
of jatharagni, a residue of @hiira-rasa is siill left hehind undigested
towards the end of digestion, it is then known as the @mg, which is
the root cause of all diseases. *"'™®

(v} * The view that the food which is not properly digested is
dma, is held by some. Yet, others describe the accumulation of malas
in the body as @ma .

(vi) “ There is also the view that the first stage or phase of
dosha—dushti is &ma "."!

As regards sama, Vdgbhata describes it as a condition in which
the ¢ridoshas and saptadhdius, as well as malas become permeated
with the d#ma produced in the @mashave. Diseases which arise, in
conseguence, are also spoken of as s@ime types of diseases.!™

Describing @mavisha as a serious toxic condition, comparable
only to acute states of poisoning, Vigbhalz observes: “In a person,
who consumes mutually incompatiable arlictes of dietary or ingests
heavy ( indigestible ) food, arises @maodosha-a condition which exhi-
bits a symptomatology comparable to that of zishe and hence, is
harmful. Ama-visha which is intensely toxic, may endanger life and
as the lines of treatment of dmadosha and vishae are of the opposite
kind, the former has to be treated as one of fatal prognosis."™
177, erdrege, — e FIEEFEAEa | s srnvags: § . ard wfdE

{Ibid )
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Over again, he describes kaphdjirne, due to the excitation of
kapha, as Gmadosha.™

He also draws attention to the fact that, “It is ‘not always neces-
sary that the ingestion of an excess of food or over-eating should
(in every case ) result in @madosha, Other causes, such as the use
of a food for which one has an aversion or dislike, or -foods which
may cause distension of the abdomen, or foods which are raw
( uncooked ), heavy ( indigestible }, dry, too cold, unclean (contamina‘
ted) and capable of causing 2idGhe (inflammation of the stomach },
dehydrated foed and food soaked in too much of water (for perhaps
long durations of time ) can also cause @madosha. Even so, mental
stresses, such as rage, grief, and hunger etc., may also give rise
to dmadosha.”'®

Stemming out of the several references cited above, the following
points emerge for study :

(i) The main factor concerned in the production of @ma is
smandigni and the impairment of the mechanism responsible for the
secretion of the digestive juices.

{ii) It is in this state that the foods ingested produce Gma.

(iii ) Dietetic indiscretions and emotional stresses which contribute
to the formation of @ma are: (a} the ingestion of food containing
articles which are mcompatible to one another; (b) the ingestion of
heavy or indigestible articles of food ; {¢ ) over—zating ; (d } the ingestion
of foods for which one has an aversion or the consumption of {oods
which are disgusting ; (e) the ingestion of foods which produce disten-
sion of the abdomen ; (f) the consumption of raw and uncooked foods
{g) the eating of foods which are too cold ; (h) the use of foods which
are {rritating and capable of causing inflammation of the stomach {and
intestines ); (i) the consumption of unclean and contaminated (infected)

184. A wIFATAUETRENG TS, |1
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food ; (j) the eating of dry, fryed or dehydrated food-stuffs : (k) the
use of foods soakedjin too much of water (possibly for long durations
of time ); (1) intense emotional stressess such as, grief, rage, worry,
fear-complex etc., and ( a } hunger and’irregular diet-habits.

Arising out of the facters mentioned above, the events mentioned
below may be visualised ;

{a)} Dietetic indiscretions and emotional stressess may, between
them, impair the effective functioning of the neuro—humoral mechani-
sms responsible for ensuring proper secretion of the digestive juices,
the disturbances of the pH in the gastro-intestinal environment and,
more often sluggish and, sometimes, hyper—motility of the stomach and
intestine.

(b) Then follows changes which the ingested food—materials
undergo, in consequence of (i) the hypo—secretion of digestive juices
and (ii) retarded or sluggish gastro~intestinal motility, leading, among
other things, to the fermentation-skukiatd or shukta-paka, thejproduc-
tion of foul edour ( durgandhali ) and extreme pastiness bahu-pich-
chi!atva). Fermentation may relate to the starch or carhohydrate compo-
nents of the food and, foul odour and extreme pastiness to the
putrefaction of the protein components. The outcome of these
changes, is stated to usher in a severe toxic—state — fwesarg or fwat
3 gq_( Charaka ).

{c) The gastro-intestinal disturbances which may be followed
by metabolic disturbances, which latter may arise either due to toxic
states ( especially, metabolic histotoxic-anoxia) or mal-nutritional
states--acute to begin with-may tend to become chronic. The syn-
dromes, as may arise, in conseguence, may be characterised truly
as sama.

(d) The term mala-samchaye used to designate Gme and séma,
is sigmificant. The term mala used here, has two implications viz.,
the egest and the by-products of metabolism i. e., metabolic
waste—products,~malas-not properly eliminated or utilised in the body
economy.

(e) Acute disorders of the alimentary system due o @ma
may take the one or the other of the following forms :
waldel freaq fpd 7 oftidan)
Ag=gzaf ST R
{ Sushruta : Uttara 56)
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Agnimandya due to ]
the hypo—function—
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humoural mechanism
responsible for the .. ——>Ama
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. b \lv ¥
Amijima™ Vidagdhajirna™ Vishtabda.
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The acute conditions mentioned above are, among others, stated
to be caused on account of the impairment of antardgns
and the formation of 3ma. There are still other acute conditions such
as pwaras {fevers ), atisara( diarthoea ), pravahika { dysenteries ) etc.,
which are also stated to be caused by Gma. Among the sub-acute and
chronic conditions—both gastro-intestinal and metaholic—as may
occur in a kind of chain sequence, the following may be mentioned
here: grahani-dosha { functional impairment of grahani ); udararo-
gas viz., yakritodare { liver damage and hepatic diseases ); jalodara
{ascites) ; shotha (edema); p@ndu ( anzemia ): prameka ( polyurea,
diabetes mellitus in special ), @mav@le ( rheumatism) etc. In fact,
according to Ayurveda, most of the diseases included under
kayachikitsE may, from this point of view, be stated to be the oulcome
of dma and sé@ma.

A pertinent question may, at this -stage, he raised, -if the acute,
sub—acute and chronic toxic-states as envisaged in the concepts of dma
and sdmea, can be caused without the agency of microbes, especially
those which constitute the normal population of the intestines and
others which invade the body either to parasite or destroy. A discussion
io~day of toxic-states of gastro-enteric origin which does not take
into consideration the contribution which microbes make 1o such
states, may prove to be incomplete.

The guestion posed above, will become relevant, as it has been
established fo-day, that the process of fermentation and putrefactionare
caused mostly by certain kinds of bacteria. In addition, various types
of dietic errors and indiscretions leading to the impairment of digestion,
unless complicated by bacterial activity, may not cause profound toxic
states implicit, especially, in the concept of @mavisha.

We are familiar with a large number of cases of such indiscre-
tions, which, under coditions of life now prevalent in India, are a rule
than exceptions, may sometimes lead to acute gastritis and enteritis
ot gastro—enteritis. Many among such cases, invariably recover, after
the offending material has been eliminated either by diarrhoea or
vomiting or both. In discussing this important guestion, we have
to digress a little from our main subject, to study additional facts
placed at our disposal by later developments in the medical and
altied sciences, asregards the part which bacteria play normally in
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the alimentary functions, and the contribution they make to the cau-
sation of abnormal states.

The intestinal flora : In discussions-.relating to the intestinal
flora, it is necessary for us L0 take note of the mention Charaka has
made of the microbial population which normally inhabit our body
without causing any harm to it. Says Charaka, * Twenty varieties of
of krimies or disease—causing organisms, in addition to the normal (ones
which inhabit the body, have been described.™™ Chakrapant Datla
commenting on the ‘ normal ones’ referred to by Charaka, says that
these do not cause disease™. It is with these microbial population
which are the normal inhabitants of the human intestinal canal, we
are now concerned. They constitute the intestinal flora.

It has been shown by modem meedicine, that the intestines—the
small and the large — are inhabited by a very large microbial popula-
tion. Under normal conditions, the stomach does not give room for
bacteria to thrive in it. This is largely due to the HC] present in it. The
bacteria which enter the body with foods and drinks succumb to its
action, Yet, some of them may manage to survive and these are
swept into the intestine.  They usually find an asylum in the large
intestine where, conditions for their survival are more favourable.

As between the small and large intestines, the former has been
shown to be not equipped to the same degree as to resist the passage
of toxic substances into the blood-stream, asis the case with the latter.
Though highly toxic-substances are formed by some bacteria in the
large intestine, ihe immunity it generally enioys prevents mischief.

Normally, however, the bacterialipopulation of the small intestine
are different from that of the large. The micro-organisms present in
this locality, e. g., B. bifidus, have a fermentative and not pulrifactive
action, The acid environment furnished by the ileal contents is hostile
to the growth of the bacteria which are proteolytic. So long as the
supply of the carbohydrate material is adequate, the bacteria of the
fermentative type thrive and, any of the bacteria which may have
made excursions into the small intestine are unable to find a foot-hold.

Under certain circumnstances, however, especially in infants, in
whom, the protective power of the small intestine is even less than

192, [Sqfafar: (EaT: giafier amisya siataseg sgd ( Charaka: Vimana 7: 9)

193, ®erR GO TR TAREEETEEn GRA QRATIRE g £k )
{ Chakrapéni Datts }
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that of the adults, a severe type of toxaemia characterised by vomiting,
diarrhoea, dehydration, acidosis, fever and great prostration occurs, In
intestinal disorders associated with the extension of the flora of the
large intestine into the small, measures are usually directed towards
encouraging the normal acid-producing organisms in gaining the
upper hand. Carbobydrate is supplied usually, in the form of Jactose
which passes further down the intestinal tract than other sugars
before it is absorbed. It is also a common practce to administer
cultures of fermentative orgamisms such as those of the sour-milk-
takram, viz., B. bulgarius.'™

The microbial inhabitants of the large intestine perform two
kinds of acton viz.,, fermentation and putrefaction. The term
fermentation is used here to signify the action of a living organism in
causing the split of a complex substance into its simpler components.
Usually, as a result of bacterial fermentation, varicus gases are
produced. Some foods are more readily fermented in this manner than
others. Thus, it is a common experience that the ingestion of such
foods as beans is associated with the production of excessive gas.
This gas formation, may, sometimes, be so great as to cause painful
intestinal distension.

Putrefaction is a similar process which, in many ways resembles
fermentation. However, it specifically refers to the conversion of the
protein substances into smaller molecules, again, with the itberation
of various gases, viz., indol, skatol, phenol, hydrogen-sulphide and
ammonia, which are characterised by a pungent odour. The term put-
refaction means to make * rotten.*

The action of bacteria, in converting large molecules is like that
of digestive enzymes. The intestinal bacteria may thus be considered to
serve an important function. Generally speaking, they represent, yet,
another and last line of defence. By the time, (he digeslive enzymes and
the bacteria of the large intestine have worked over the food, there i
hardly anything left but the indigestible waste.

Some of the intestinal hacteria synthesise vitamins of the B group
viz., thiamin, riboflavin, nicotinic amide or niacin, biotin, and folic acid.
A part supply of the vitamin group is obtained from the intestinal
bacteria and a part from outside sources. Thiamine is stated to be
provided in unknown quantities by the intestinal flora.

194. Based on ’ Applied Physiolegy * by Best and Taylor (1955 edition )
- - - - - » . 7 1 a . -
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Biologically speaking, virtually every animal which possesses an
alimentary canal harbours billions of intestinal bacteria, particularly,
in the Jower—gut., These bacteria draw freely on materials not digested
or are not digestible by thes host. Asa result of these activities, they
initiate faecal decay. The host, generally, benefits from the auxiliary
digestion carried out by the bacteria and, in many instances, he has also
become dependent on certain of their metabolic by-products. For
example, as shown above, man and other animals obtain many vita-
mins in the form of ¢ waste-materials® relecased by the bacterial
symbionts'™ of the gut. To the extent such vitamins cannot be obtatned
in any other way, the presence of bacteria has become obligatory.'*

Just as the chance association of two organisms may develop into
a mutualism,' s0 an analogous chance association may develop into
commensalism.™  Since the commensal neither harms nor helps its
host, defensive reactions on the part of the host are not elicited, nor
does the host foster the relationship in any way. Most existing
commensalistic unions tend lo be facultative; it is not likely that a
symbiont can impose on its host, in an intimate obligatory fashion,
unless the host derives, at least, some benefits from such an imposition,
therefore, fosters the association, or unless the symbiont has overcome
the host's defences and is frankly parasitic. Thus, although obligatory,
commensalistic associations may have been formed-very often most of

193, Symbiosis is the free association in which an animal habitually shelters
other smaller forms of life, as in the case of the scavenging protozoan
living on the digested elimination products of the larger forms by adapting
itself to an existence in the gut cavity.

196, [n obligatory associatioas, one organism must unite symbiotically with
another—usually a specific one to survive. The ancestral forms of these
were originally free—living forms, which, in course of history, have lost
the power of living on their own, Before becoming obligatory symbionts,
they formed facultative associations with the organisms on which they
came to depend upon more and more.

197. Symbionts atfect each other in different ways. thus, mutualism describes
arelationship in which both partners derive some benefit—often vital
one~from living together.

188, Commensalism benefits one of the partners and the other is nejther
helped nor harmed by the association.

199, In facaliative associations, two organisms have the faculty of entering
into a more intimate symbiotic relationship.
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them have probably been unstable — they change either into mutualism
or parasitism.?

These considerations have a bearing on our subject, and especia-
lly on the sahaja krimies visualised by Charaka. The concept of
@ma and sdme may remain either unexplained or partly explained
without them. There are also factors other than the sahajo krimies
which appear to enter the picture of @ma wvikdras. These relate io
what is today known as the food-poisoning.

Food-poisoning :

The term ‘ food-poisoning ’ usually refers 1o one of the f cllowing
three conidtions, which produce a symptomatology closely resembling
that of @mavisha. The three conditions are : —

(i) Infective gastro-enteritis

(ii) Toxic gastro-enieritis

{(iii } Botulism.

(i) Infective gastro-enteritis is caused by a living microbe known
sa salmonella, contained in the food., This organism belongs to the
same class as the paratyphoid bacillus. It causes gastro-enteritis
without producing typhoid lesions in the intestines or invading the
bicod-stream. Rats and mice have been shown to be the reservoir of
infection and vegetable and animal foods are infected, Fiies usually
transmit the infecion. The incubation period is usially 12 howrs and
more. The symptoms of this condition are : headache, fever, prosiration
and gastro-intestinal irritation as evidenced by vomiting and diarthoea,
abdominal pain and colic. Mortality rates are low—between 1 to 2%.

(ii) Toxic gastro—enteritis: The endo—toxins of staphylococcus—
albus and aureus are the cause of the toxic types of food poiscning. The
food involved are milk, cream etc. Though infected, these articles are
still palatable. The factors leading to infection are: uncleanliness,
flies, vermin, excessive handling of food, insufficient cooking and the
delay in consumption—especially in the warm weather and hot climates.
Since the toxin is already present in the food, symptoms develop rapidly
within two to four hours. The gasiro-enteritis is sharp and severe
and is usually over in about 24 hours. In children, dehydration may
be severe and recovery soon takes place in a majority of cases.

200, Parasitism is of advantage to the parasite, but is detrimental to the
host to a greater or lesser degree and, in many border-line cases, a clear-
cut distinction cannot be made.
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Botulism : This is a disease of the nervous system and it arises
in consequence of the absorption, from the alimentary canal, of the toxin
of an anaerobic organism-the B. bofulinus. The incubation is short—
within 24 hours—and the initial symptoms manifested are : diplopia due
to the palsy of the ocular muscles-both the internal and external being
affected. Pharyngeal palsy makes for inability to swallow and the
laryngeal paralysis of varying degree-from difficulty of speech to
complete aphonea — may also complicate the picture. Vomiting and
constipation are the rule,

B. bolulinus is a spore-forming anaerobe, and two varieties of
it viz., A and B act after parenteral absorpton. The toxin is
destroved by heat. Cooking, therefore, gives protection against it
The soil is the habitat of the organism. Cases of infection are usually
due to the infection of meat. The toxin is preformed and not
formed in the intestines—the organism grows in the food and liberates
its toxin, which produces the symptoms. Mortality rate is rather
high—as much as 60 to 70%. Death occurs due to the paralysis of
the diaphragm in the first or second week.

These are few among the infective and toxic types of food-
poisoning. In addition to the above, there are other highly infective
and toxic conditions of the pgastro-intestinal tract due to other
microbial agents such as B. ityphosus, B. dysenirae, B. coli, B.
comma of Koch and protozoal infections such as, entamoeba histolytica,
which produce either toxaemia or bacleraemia ot both. These also
bear a siriking resemblance to conditions ascribed as Gmavisha.

We have now to enquire as to why, if bacterial, protozoal and
viral infecdons are a rule rather than an exception, toxic states,
especially, those of gastro—intestinal origin, corresponding to Gmadosha
and @mavisha, are not as frequent as one would expect, especially
uvinder modern conditions in India. Errors and indiscretions, as
regards diet-modes and diet—habits, and mental stresses are again a
rule today than exceptions,

It will be recalled that the modern germ-theory of disease owed
its origin to Louis Pasteur and Robert Koch dating back to 1870s.
Heated controversies have, ever since, been raging round this theory.
Its early critics argued that it was possible that the bacteria were
only the secondary cause of the disease or opportunist invaders of
tissues already weakened by crumbling defences. Even enlightened
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laymen were involved in this controversy and, we find George Bernard
Shaw, in the preface tohis wellknown satire on the medical profession—
The Doclor's Dilemma-expressed the view that ** The characteristic
microbe of a disease might be a symptom instead of a cause.”
However, subsequent outstanding developments in the field of bac-
tericlogy, pathology, immunology and chemo-therapy raised the
prestige of the germ—theory to such an extent as to completely obs-
cure all arguments raised against it. In fact, the faith and belief held
in the doctrine almost became a firmly rooted dogma that very few in
the medical profession were prepared to re-examine the theory in the
light of further facts and experience. However, the horizon of undes-
standing was being rapidly extended by the great strides made in the
field of microbiology, physiclogy, bio-chemistry and, in special, the
treatment of bacterial diseases with the sulpha-group of drugs and
anti-biotics. A trend, slow, though sure, was pradually developing in
favour of a reappraisal of the classical germ-theory of disease, in the
light of these later developments and experiences.

However, this subject shot up to prominence in an English Court
of Justice. From anaccount of it published in the Lancet of 6th Novem-
ber 1954, a laquer sprayer, aged 36 sued his employers on the
ground that he contracted pneumnonia and plurisy, because, the room
which he had to spray was cold, drafty anddamp in the early morning,
The learned Judge found the plaintiff's work—place was, indeed, cold,
drafty and damp in the morning and, accordingly, awarded damages
totaling £ 401/, feeling satisfied that the plainiill’s iliness was caused,
due to the lack of heating arranpgements.

Commenting on the British case cited above Rene J Dubos of the
Rockfeller Institute observed in his paper entitled “Second Thoughts
on the Germ-theory ” contributed to Scientific American, that, * There
is lirtle doubt that the pneurmnonia and pleurisy of which the workman
complained were manifestations of the activities of sume microbial
agent—virus or baclerium or probably both. Furlhermore, it is pos-
sible that, the workman had not contracted the infection in the shop but
had been harbouring the guilly microbes in his organs for weeks,
months or even years. The ruling that the deficient heating had
caused pneumonia, may reinforce the argument that the characleristic
microbe of a disease might be a symptom, instead of a disease.”
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The above citation would represent the obverse of the coin and
there now remains the reverse of it to consider. This side can
be illustrated with, yet, another case cited by Rene J Dubos.
He notes: “ Another case involving a microbial disease was being
tried, at the same time, before a French Court. The myxamatosis--
virzs which has killed off immense numbers of rabbits in  Australia,
was recently introduced in France, by a doctor who wished to get rid
of the rabbits on his estate and that, the disease soon spread over
most of western Europe. The too enterprising doctor was sued for
huge sums by enraged hunters, fur—dealers, rabbit-breeders and
others whose interests had been affected. The trial brought out
many fine points of legal responsibility but there was no doubt in any
one's mind that the myxamatesis virus—not some climatic or physio-
logical factor—was the cause of destruction of the rabbits.””

This case again lent strength to the germ-theory. The annals
of medical science, specially the realms of epidemiology, is full of
mmstances of epidemics and pandemics caused by microbes, from
lime to time, which decimated nations, races and civilisations. The
sober view taken, in the above regard, by the more advanced section
of workers in the field is that ** these instances provide tragic evidence
that a microbial agent may sirike down the weak and the healthy
alike when newly introduced in a susceptible population, which serves
as a virgin soil.”

However, theories of disease must account for the important  fact
that, in any community, a very large percentage of healthy and
normal individuals always harbour potentially pathogenic organisms
without exhibiting any symptoms or lesions. It has been shown
that this kind of quiescent infection occurs widely, not only
among humans and animals but, probably, also among plants and even
microscopic cells.

Like the mice usually employed for experimental observations,
the normal man carries, throughout his life, myriads of  micro—orga-
nisms which now and then begin to proliferate and cause disease under
the influence of factors, which have not, so far, been elucidated. This
can be illustrated with the example of a huge human population which
harbours virulent tubercle bacilli and staphylo—cocci, but very few
among those infected have ever suspected the presence of these micro-
bes in them. In most men, the infections remain latent unless excited to
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activity by some other imtervening factor, causing the loss of that
poorly and vaguely understood factor —the general resistance. The
intervening exciting factors —referred to above may be uncontrolled
diabetes, overwork, over-indulgence, frustration ctc., corresponding
generally to s@hasa (or over—exertion ), sandh@rana (volitional repre-
ssion of various natural urges or refiexes), kshave {or wasting or
emaciation due to mental or emotional crises such as grief, anxiety,
fear, worry, envy, libidinal impulses, rage, nutritiemal errors and
deficiencies described in Awurveda ), and irregular diet—habits and
modes, may precipitate an acute exacerbation of an olherwise lalent
diseaze.

Yet, ancther example to illustrate the peinl, under discussion,
is the case of benign and recurrent lesions caused hy the
virus of herpes. The infection of this virus is, often, contracted,
by many persons early in life. The concerned virus has been shown,
thereafter, to persist and linger somewhere in the tissues, un-
til some provocative stimulus excites it to appear in blisters which
characterise the disease. The provocative stimulus referred to above,
may be a fever of unrelated origin, excessive irradiation or improper
food. It wili, thus, be seen that the virus of herpes is merely anagent
of infection, whereas, the instigator is the unrelated disturbance in the
host.

The tubercle bacillus, staphylococcus and the virus of herpes are,
no doubt, capable of causing progressive disease, destruction and death
in animals ; sometimes, even in the absence of the apparenl participa-
tion of other contributory factors. It is for this reason that these
micro—organisms have been described as virulent, but which, doubtless
take a leading part in the causation of disease only under special
circumstances. C. P. Miller of the Chicago University School of Medi-
cine, has shown that some of the manifestation of radiabion sickness are
due to the invasion of blood and certain organs, by some of the
intestinal flora, referred to elsewhere. By the same token, it has been
repeatedly shown that active and intense treatment of any type of
virulent infection with drugs, in a human patient, may produce para-
doxical effects— the inauguration of yet, another type of infection,
usually cansed by the proliferation of, an otherwise, inccuous {fungi and
bacteria.
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The classical theories of immunity are found to be inadequate to
elucidate the mechanisms which determine whether the latent micro-
bacterium will remain quiescent or become active. The need to critical-
ly exanune this problem, with a view to secure an understanding of
the factors responsible for the maintenance of the natural resistance
against infection and of the agencies which interfere with the effective
functioning of this agency, is now being emphasised.

Investigrations undertaken to elucidate the factors in the tissues,
concerned with resistance, have yielded some interesting information.
For example, Iysozyme™, discovered by Alexander Flemming, about
30 years ago from tissues was shown to possess anti-microbial
property.

Some information, as to how such anti-microbial substances pre-
sent in the tissues function in making up the resisfgnce of the body
against infection, has emerged from the studies of some immunolo-
gists working under Louis Pillemar, at the Western Reserve
University =~ Medical School.™ A peculiar kind of animal
protein — properdin — isolated by them from human and ani-
mal sera, has been shown to destory or inactivate a few of the becteria
and viruses £s vifro under certain conditions, These workers show-
ed that the concentration of properdin in the serum is not always
constant. It was noted that this substance disappears when exposed
to weakening radiation in animals—within four to six days-coinciding-
exactly with the time when animals become highly susceptible, even fo
the normal inlestinal flora.

Yet, another modern contribution of importance relates to the nut-
ritional state, which has been shown to be an important determinant
of susceptibility and resistance. Susceptibility to infection appears to
be closely linked, in a reversible manner, to the metabolic state. This

201, Lysozyme is a bactericidal enzymz which acts upoa staphylococei,
strepto-zozci, meningoe-cosci and such other organisms, Its occurance
ia the lacrimal secretion has been demonstrated, In addition, its wide
distribution in animal tissues has also been shown. It has a mucolytic
action. (Applied Physiology by Best and Taylor ; 1955 BEdn. P. 492).

202, Quoted by Reaz J. Dubos, in his paper on * Second Thoughts on Germ-
theory ** contributed to Scientific Amorican extracted in the Journal of
the Governmz=at College of Indian Medicine, Mysore, Vol, I, No. 1,
March 1856,
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conclusion has been supported by observation of patients with uncon—
trolled diabetes. These patients were found to be extremely suscepti-
ble to certain kinds of bacteria— especially the staphylococei and
tubercle bacilli. On the other hand, diabetics who receive proper in-
sulin treatment are found to be just as resistant to bacteria, as are normal
individuals. It has, therefore, been suggested that, biochemical abnor-
malities engendered by uncontrolled diabetes may create an environ-
ment congenial for the activities of bacteria. These conclusions are
based, among others, on experiments carried out at the Rockfeller
Institute and other research centres, in U. 5. A., which have shown
that susceptibility to microbial disease can be caused by manipulations
of metabolism, for example, with such simple measures, as temporary
deprivation of food or feeding an unbalanced diet rich in cilrate. The
resistance, has, again, been restored back to normal within two
or three days by the correction of nutritional errors.®*

It would, therefore, appear that susceptibility to infection may
not necessatily be inherent in the tissues or be dependent, upon the
presence of antibodies; it is often a temporary expression :of some
physiclogical disturbance. The mechanisms responsible for natural
resistance seem, in general, to be effective within a narrow range of
conditions which constitute the ‘normal environment’ the population
has evolved. Any shift from the normal is, therefore, likely to make
the equilibrium unstable. Disturbances which usually upset
this equilibrium in the context of the present are, among others,
irradiation, metabolic abnormalities, treatment with anti-microbial
drugs, psycho~-social stresses and so forth. At present, the actnal or
precise mode of cperation these factors are not well understood, but
workers entitled to an opinion are becoming convinced that they act by
effecting a change in the environment, especially the mulien interienr
( of Claude Bernard ) in which, the man and microbes have evolved a
state of biological equilibrium.

From the foregoing observations and conclusions drawn from
recent developments in the field of medicine and allied subjectls

203. The experiments mentioned here have heen reported to have been
conducted in Byrn Maur College and the U. S. Air Force School
of Aviation Medicine, by J. Berry and A. Mitchell of the Rockfeller

Institute.
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emerge the following facts which have a beating on and which may
have to be read together with Ayurvedic concepts of Gma, Bmavisha
and sdma, to furnish a complete and uptodate picture of them,

(1) The human :koshia i. e, sukshmantra, unduka, sthulintras
and malGshaya, corresponding to the small intestine, ileo—cecum,
large intestine and sigimoid flexure are, normally, inhabited by a large
population of sahaja krimies, which have established a symbiotic re-
lationship of the mutualistic type, with their host.

(2 ) They contribute to the well-being of their human host in
various ways — especially in the process of digestion. Some of them-~
the residents of the sthulGntra — provide their host with some of the
important vitamins.

(3} Man and the microbial poputation which inhabit his body —
especially the intestinal flora --have, during long periods of their co—
existence, evolved on obligatory association, and a state of biological
equilibrium in the deha-desha or milieu interieur, which is maintain-
ed within a narrow range of conditions, constituting the normal
environment (internal ) to both the host and the symbiont.

(4 ) There are, however, among them, a large number of border-
line population which may, under certain conditions, become frankly
parasitic,

(5) Inm addition, note has also to be taken of virulent microbes,
which may invade the man through food and drinks, to parasite,
destroy or kill. Saimonella, staphylo—coccus, B. botulinus, B. typhosus
and coma baciflus of Koch, are a few examples of them. These
cause serious infective and toxic states, corresponding to the descrip-
tion of amavishe,

(6) Susceptibility to infection or, the exacerbation of latent
infection is stated to be conferred by irradiation, melgbolic abnorma-
lities, emolional stresses, over-strain, overdindulgence, and last but not
the least, intense treatment with anti-microbial drugs.

(7) As regards resistance to infection, it has been shown that
the tissues produce some anti-microbial substances such as™ Lysozyme’
discovered by Flemming. Tissues are also stated to produce other
substances which apparently determine resistance against microbial
activities, One such substance is the peculiar protein properdin. It
has been shown that a low concentration of this substance in an area
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coincides with the highest susceptibility, and to the rvasion of the tissue
even by the otherwise friendly intestinal flora — caunsing bacteraemia.

(8) The following conditions are necessary for the causation of
@ma, Gmavisha and sama :-—

(1) Desha vaishamya or the disturbance of the functional equili-
brium of the deha desha, corresponding to the milen interieur, invol-
ving the fridoshas ( corresponding to the neuro-humoural, metabolic
and cytoplasmic events } leading to —

(ii ) Mandigni or the hypo—functioning of {a) the mechanism re-
sponsible for the secretion of the digestive juices, resulting in (b ) the
lack of the required quality and quantity of the digestive juices.

(iif } The hypo—or hyper-motility, as the case may be, of the
stomach and the intestine and (a)in the former case, retarded movement
of food in the gastro—intestinal tract, resulting in the fermentation—
shuktald or shuktapaka— and putrefaction—dourg@ndhya and dahupi-
chchilatva—of it, obviously due to the activity of some of the sohaja
krimies (intestinal flora ), toxic absorption and / or bacteraemia; {b)
in the latter case, the hurried or accelerated emptying of the partly
or incompletely digested food ;and {c)} in either case, leading to
mal-and / or impaired nutritional or metaholic states, resulting in (d}
sub—clinical mal-autritional syndromes, low--toxic states and lowered
resistance, constituting the condition known as sima.

It is of importance to note here that a large number of diseases
included under kdyachikitsd are stated to pass on from the @ma to the
sama state due to the neglect of early or faulty diagnosis and, the lack
of proper treatment ; errors in dietetic regirmen ; volitional indiscretions
i. e., pragnaparadha ( or errors in or faulty judgment }, gsatmendri-
Wirtha—samyoga and kala, ( seasonal i. e., metereological stresses ).

In this view, the dosha-dhaiu-mala simyald or steady-state
which has already been impaired leading to acute disturbances, is not
returned to its normalcy. These acute conditions tend to become
sub-acute and chronic and continue as such. In this state, the mor-
bific factors or the by -products of the impaired functioning of the
tridoshas, sapta—dhitis and malas which arise, in consequence, are
not properly disposed of. They continue to be retained in the body,
impeding the restoration of the sémyaf or normal-equilibrium of the
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doshas—dhdius and males, leading thus to various functional and
organic disturbances.

In other words, the @ma and s@ma states, are the index of the
inability of the organism to achieve a new steady state equilibrium.
Hence, in planning the line of treatment and therapies, it is essential
to ascertain and determine the sémal@ or nirdmafd, as on this will
depend a decision, if shodhana or shamana methods of treatment are
to be adapted, in any given condition.
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chapter 7
kriyvakalas

o Lo H L HH

Elsewhere, the cause of pyadhi was described

as dosha=vaishamya i.e., the impaired equilibration of tridoshas and
that, this state i$ brought about by asdtmendriydrtha-samyoga,
pragnidparddha and pariima. It was noted, in addition, that the
neglect of or the failure to adopt measures described under bheshaja may
lead to bddanam or sinubddhanam, as the case may be. Further, the
chaptersin the three main A yurvedic classics, which deal with rufucharya,
have vividly described the adaptive reactions of the human organism
to changes engendered in the external environment due to changes
in successive seasons, in terms Of chaya, prakope and prashama
of oGla, pilta and kapha, which latter, in turn, are stated to confer
a state of susceptibility or predisposition to v@lgja, piflaja and
kaphaja types of disorders. Even so, the related chapters in these
classics have laid down measures — Ghlira, vikdra and charyd for —
every season, with a view to the maintenance of the normal doshic
equilibrium — dosha-sBmyald - and to counteract the natural suscepti-
bility to diseases, as may be conferred on the organism, due to the
internal stress caused by variations in the seasonal ryvthms of the
doshas. Ayurveda has, again, postulated the concept of rutu-sandh®™

204,  sAmRmREmARETYtR o
Ay " ey Serfidise 9 0
o & T | e AT |
{ Ash. Hri, ; Sutra 3; 58-59}
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representing the period of transition between the outgeing and
incoming seasons—seven days on either side and, fourteen days in all-
required by the organism to gradually adapt itself to the stresses of the
incoming season. Stated in general, fourteen days in all, as stated above,
would represent the maximum duration required to ensure an effective
and optimum biological adaptation.

The regimen prescribed for this period-Zhara, vikiira and charyd-
is calculated to help in a smooth change over. The inability of the body
to adapt itself to stresses due to changes in and the specific traite of
seasons, it is stated. may lead to doshavaishamya which, in turn, may
render the body highly susceptible to the cone or the other kinds of
vikGras or disorders. Some of these may be eshuk@ri and others
chirakidri. In other words, the abnormal states thus engendered are
the index.of feeble and inadequate adaptive response to external stresses
or gbhighdtas. The stressors may be of the @dhibhoutika and
ddhidaivike types. However, in all these cases there is u::;ua]ly an
interval or time-lag between the time of impact of the body with the
stressors and actual manifestation of an internal stress, sufficient to
call the attention of the subject to it.

In keeping with the main scope of Ayuwrveda, which is the
preservation, maintenance and the protection of the health in the
healthy and, the cure of the disease in the afflicted, this system lays
stress on early diagnosis of abnormal states, so that measures-aushadha,
ahdra and vikdras—calculated to prevent the development of disease,
may be adopted.

The concept of kriyakala describes the mode and stages of the
development of disease. A good understanding of it is very essential for
early diagnosis, prognosis and for adopting preventive and curative
Measures.

It is necessary, at this siage, to take note of the fact that while
Charaka and Vagbhata have described the evolutive process of the
disease, from the time of inception o the Hme of its manifestation

_and subsidence ( or otherwise ) in three broad-based consecutive steps-
( or stages ) viz., chaya, prakopa, and prashama, Sushruta has descri-
bed the same in six distinct consecutive steps. viz., chaya, prakepa,
prasara, sthansamshraya, vyakti and bheda’ The obvicus reason

205, §%F = 9% W T wEHEA) '
IR g @ & W% Irmod @ SRCpve v ( Sushruta: Sttra 21-36)
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for this difference between the Afreva and Dhanvantari schools of
medical thought may, perhaps, be atiributed to their respective modes
of approach to and the nature and types of diseases each school had
to deal with. Both Charaka and Vigbhata who belonged to the
Atreya school of physicians were, for the most part, concerned
with diseases included under k@yachikitsd viz., diseases of diges-
tive and metabolic origin — essentially #i7¢ or endogenous in nature.
Sushrula, who belonged to the Dh@nrvantreya school of surgeons,
on the other hand, had mainly to deal with diseases of surgical
importance—many of which were due to aebhighf@ta or trauma,
including conditions which, in modermn medicine, are stated to be
due to sepsis, infections etc. The latler conditions have distinct
and well defined incubation periods, specific modes of spread and
manifestation, localisation, quiescence, activity etc. This view is
supported by Sushruta’s concluding observations in the 21st chap-
ter of the sutrasthdna of his samhif@,-which deals with the con-
cept of kriyakdla, that: “ A combination of deranged doshas
affecting and appearing in a particular part of the body is called
vrang, which (term ) is derived from the root ©ri meaning to
cover, and is so<alled from the fact of its covering a particular
part of the body or from its leaving a scar {cicatrix) which
remains the whole lifetime of the patient.” #**¢

According to both the schools of thought, the intrinsic factors of
the body which undergo morbid changes are the fridoshas and the
factors which excite and initiate the process of morbidisation are, as
already pointed out, gs@myendrivirtha—samyoga, pragnaparadhe
and parindma. The various changes and steps involved in either
case, from the inception to manifestation ; localisation or subsidence
 or otherwise ), represent an evolutive process, which proceeds in
distinct steps—the early stages or steps being represented by a vague
and ill-defined symptomatology which tie below the threshold of
awareness { consciousness ) of the subject.

A good knowledge of the concept of krivakala is stated to be very
necessary for the recognition of the disease process even in its very
early inceptive stage, viz., the stage or cumulation of effects—the
chaydvastha, so that,equally early steps may be taken to arrest fur-

206  gUid ToNEE S avreeg A AgAd U
SHGENTOATEATTT g g s ( Sushruta: Siitra 21:40)
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ther development. Says Sushrula: ** The deranged doshas, checked
or subdued in their chayavastha may not be able to proceed with
subsequent evolutive changes. If left unremedied, they may gain in
strength and intensity in the course of their further development.” *?
The term kriyak@#la means the time of action. Kalg or time, in
this context, signifies the gvasthd or stage of the process of disease—-
TR HEraugd M. Krivé or action, refers to the resort to measu-
res—aushadha, @hara and charyi—with a view to eliminate and
correct the doshic disturbances. Arryakala, therefore, means the
(early) recognition of the avasthaé or the stage of the process of
disease and the resort to appropriate measures to correct the same.
The Charaka school : The nomenclature employed to designate
the different evolutive stages of the process of disease need a careful
study. As already stated, Churaka and Viagbhata have described the
disease-process in three consecutive stages viz., {i ) chaya, (ii) prakopa
and (iii) prashama. The term chaya, according to Vagbhala,
means an increase and  accumulation  ( stagnation ) of
he dosha in its own place.™ This stage of increase, cumulation and
stagnation is stated to be characterised by a vague symptomatology,
such as the dislike for or aversion to factors responsible for the increase
of the doshe—=Ngql giggqy’™”, and the like or desire for factors
or substances possessing qualities opposite of the dosha involved —
Rogdagi=m 9. Aranadatia illustrates this feature with the 'example
of vdtachaya, in wheh, there is an aversion for the sém@nyg (ordinary )
qualities of vdia, such as riksha etc.,*** and the like or desire for quali-
ties antagonistic to this deshka, such as snigdha etc.¥
Prakopa or kopana is stated to be the condition in which the doshka
having increased and accumulated in its own place, being excited by
appropriate causes, spreads over to parts other than its own——iﬂﬂ'ﬁ;

207 @YIsEar §M @R ArEU A« TG s WAt e )
(Susbruta: Sttra 21 : 37)
208 ®r31 } Prnaraftars | araita®y RErsie ; Mg wamease: o
(Charaka : Vimana 1, 22(6))
209 =3 m3: frr=da ( Ash. Hri, Sutra 12:22)
210 Ash, Hri, Sutra 12:22,
211 Ibid,
212 wyiigy agwwEERy sgu: e { Arunadatta )
213 dfgudagly Rrrarigvasiam | ( Ihid)
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TARPIRRT™, This phase is stated to be characterised by a clear sympto-
matology, specific to the dosha involved. Int addition, the subiject, in this
stage is very jll—eremean’ ™. Viagbhaia, further ohserves that the doshas
which have attained the stage of prakopa spread over throughout the
body from the foot to the head — very much like the water in a flooded
river, which overflows its banks and spreads over the adjoining areas ®
Their subsidence and rehabilitation is stated to be as slow as their
spread was rapid. The Gcharye makes use of the term smalg here
to designate the pr@kupita- doshas. Thisterm can he interpreted to
refer to the products which are the gutcome of the abnormal function-
ing of the doskis.

Prashamana or shamana: This stage is characterised by the
return of the doskds (o normaley and to their normal sites. The
stage of prashamana is stated to be characterised by the absence of
vikaras or disturbances.?’

Kalaswabhdwa and doshic disturbances : The evolutive chan-
ges of doshic disturbances described in three broad—based stages may
occur as a consequence of the natural mode of organismal adaptation
to normal seasonal changes and the ingestion of foods and drinks,
similarly influenced by seasonal traits. The diseases and disease—
syndromes which occur, in consequence are, as mentioned elsewhere,
known as avydpannartukrita—vyadhis. The doshic disturbances,
thus engendered, are stated to follow the three—tier development, viz.,
chaya, prakopa and prashama. The general pattern of it, as
envisaged by Vidgbhata™ is presented below graphicatly :

Sihira Vasanta Grishma Varsha  Sharat Hemanta

Vata - - Chaya Prakopa Prashama -
Pitta - - - Chaya  Prakopa Prashama
Kapha Chaya Prakopa Prashama - - -

214. Ash. Hri. Sotra 12: 22
215, (@i 3 Srweare Jremr (Ihid )
216. wT<HfA FEE EANEATERAT |
Ay g i ssisened sdiewg 1 ( Ash, Hri: Sutra 12: 20)
217, exvgraer wAar Rgrgewe: e (Ibid 12: 24)
218, wawRAnW Ty Gy |
wiii?y g Ay, sy g e (Ibid 14-15)
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Sishira | Vasanta |Grishma | Varsha | Sharat | Hemanta
— Py
£, - "3",1‘ el
] - A T -
:c' - o ‘C"“.a‘— i \\\ s t—_‘:'
-:nun-xnx;nllun:n;.(:ltlxnt A S T _‘m:
s ]
Legend: Vita:— - - Pitta: % X % % Kapha—

C = Chaya; P =DIrakopa; Pr. = Prashama; S = Sama,

The k@laswabhiva type of doshic fluctuations or disturbances is
of considerable significance. As stated by Vdgbkala, the chaya and
prakopa stages synchronise with the purvarupa ( prodromata } and #iipa
(characteristic symptomatology ), respectively, of doshajanya diseases.
These periods may also be characterised as representing the highest
susceptibility to vatafanya, taitejanya and kaphajanya types of disor-
ders. A careful study of the graph above should draw attention to
the following significant features which deserve further study and
investigations in the light of the occurrence of seasonal diseases:

(i) Vala and pitta are in sama state in shishira and vasanta-
rulus. ;

(ii) Pifta continues to be in sama state in the grishma-ruis ;

(iii } Pitia and kapha are in sama state in the grishma—rutu |

{iv) The chava curve of pitita runs paralle] to the prakopa curve
of vd&la in the varsha-rutu ;

(v} Vaia and kapha are in sama state in the sharal—rutu

(vi} The prashamana curve of kapha crosses the chaya curve of
vGtq in the grishma-yulu ;

{vii) All the three doshas are in sgma state in the kemanta-rutu.

Viéigbhata adds that what has been stated above as regards the
predisposition or susceptibility of the doshas to periodical (seasona} )
disturbance is a major possibility, even though it is also possible that,
in a number of cases, seasonal variations of the doshic— rythm may
not occur at all.”™ However, unusual or abnormal, sub-normal or
perverse seasonal traits may, in most cases, inaugurate major distur-

219,  HA wERTASIMETRAT |
quifiy qifd wis o wsRaa g a {Ash. Hri: Sutra 12: 28)
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. . . . . . . . krivakalas
bances. These disturbances, according to Sushruta, are designated as
vyapannartu-Rrita types. Even so, Vagbhata notes that other factors,
such as blatant dietetic indiscretions etc., may engender abnormal states
of the deshas such as, chaya and prakopa, regardless of seasona! influ-
-ences, which may confer a predisposition or susceptibility to the one or
the other types of doshajanya disorders. According to him, the main
causes which may cause doshéc disturbances can be summed up as
the correlation of the special senses to inappropriate arthas or sense—
objects; kGla or time; factors, as are harmful to the health and Ftma™™
that is to say, as@imyendriydrtha-samvyoga, pragnaperadha and
parinéma.

The six Kriyakalas of Sushruta

At the outset, it is of importance to note that Sushruia has descri-
bed the concept of kriyakdlas in the wvranaprashn@dhyaya, which
seeks to explain the incidence of vranas, in terms of deshic disturbanc-
es.” Vranain modern parlance, may be described as inflammatory
processes, which may lead on to suppuration and ulceration. In this
view, whatever may be the nature of the exciting cause of acute or
chronic inflammatory states—these are many and they include abhigh-
&g (trauma }, vishe ( poisonous and toxic substances ) ; bhiEtas ( other
living forms which invade the body either to parasite or to kil}); violent
environmental disturbances—atmospheric or nietereological, ete.,—th:
factors which undergo morbid changes and react to produce inflamma-
tory states are the three doshas, The pain, in any inflammatory state is
ascribed to v8ta, the process of suppuration to pifta and the material
of the pus to kaepha”*® These inflammmatory states—whether acute
{ Bshuk3ri ), or dlow and fulminating types { chsirakidri ), and the associ-
ated constitutional disturbances, are stated to follow a distinct pattern

23 eenrenen AT R T FRAA N
e G20 g FA W PR
GaAteadia (3 we3AGra s { Ash, Hri: Sitra 12: 35)

221, FwWfygg: 93T REG G AU AONGEAE SETY IS0, aNERAAT, ; 07 AR
fron: a3T @RHREIH L ST 7 agmiaer w33 #raya:, 8 mad FRAReqy] SAeq
STATIET @ gEAr AMATTRiA =3 S O ameAnen Al duTretaue
FHI{IA aner « freyenng [ TFwwReTd: fag: 1+ ( Dalhana )

223, e WikT TS, § UE

fardy, 7tk $F=D §7: 1 ( Sushrata; Sutra:17 : 7)
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of evolutive phases. These are described by Sushruia as the
krivakalas.

Even though the six kriydkalas of Sushruia are biased in favour of
surgical involverents, yet, these evolutive phases can be applied with
advantage to sitictly nija { constitutional ) types of disturbances also.
it wilt be noted that the contemporary Charaka cum Vaghhata version
of the development of doshic disturbances envisaged three consecutive:
stages ( the last step, the stage of prashama or subsidence i. e., the
return to normalcy, which may either be swabhdvika or natural or
due to the employment of appropriate therapeutic measures ).
Sushruta’s version of six steps, on the other hand, does not envisage
the stage of prashama, and in this sense, it obviously seeks to describe
the process and the way the manifeslation of disease take place.
The utility of this scheme is to enable the treating physician to recog-
nise the disturbance in its early formative stages and to enable him to
take necessary steps, in time, to correct and eliminate the offending
factors before thev have caused sufficient damage. This is seen from
Sushruta’s observation that: “ The physician who fully knows about
sanchaya, prakopa, prasara, sthanasamshraya, vyakti and bheda
alone is entitled to be called as a physician, *

‘" The deranged doshas checked and subdued in the samchava
stage fail to exhibit any further or subsequent development but, if left
unremedied, they (the deshas ) gain in strength and intensity in the
course of their further development.*® The six kriy@tElas or evolutive-
phases of the process of disease (—causing factors) viz., the three doskas-
as already noted are: (i) chaya; (i) prakopa ; (il ) prasera; (iv ) sthana-
samshraya, {v) vyakti; and (vi) bheda.

I Kriydkala~the stage of chaya: This stage represents the ip-
ceptive phase of the disease when, the desha is stated (¢ have accum-
ulated and stagnated in its own place, instead of freely circulating, as.
in its normal evasthi or state.'® Chay@vastha is stated to be charact.
erised by a vague and ill-defined symptomatology, though, however,
some symptoms characteristic of the dosha involved may be noted,.

223, H9F W T G W FTHIEH A
s B 7 4T NT SravE | VAHNE &
Wi sagar ST @ At M
% goad Ay vaRg o o ( Sushruta; Sitra 21 : 36-37 )
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such as sthabdhapurnakoshiafd or a sense of dullness and fullness in
the abdomen due to vata™; pifivabhisald or yellowishness of the part
due to pilta™ and mandoshmat@ or Jow=body temperature, anganam-
gauravam or heaviness of the limbs and @lasye or langour, dve to
kapha™. An over-all feature of this stage is, stated to be, an aver—
sion towards similars and atfraction towards contraries.™ Says
Sushruta: ' The treatment shoukl be commenced 25 soon as the
symptoms peculiar to the doshas become manifest in the first
kriyakila " 3

Il Krivakdla-the stage of prakepa : In this stage the dosha
which had previously accumulated and stagnated in its own particular
locations tends to become swollen and excited,”™ Sushruta describes
in detail, the provocalive or exciting causes ( faclors ) for each dosha—
Ghira, vihara, charyé-and seasonal and climalic states, common to
his times. The tabular statement below furnishes the data relaling 1o
these causes and factors: -—

- Seasonal &
Dosha, Ahdra Vihiira Charya  climatic—
factors.

Vilg™  Ingestion of Wrestling with  Fast- Cold ;
food-predomi- a person of ing cloudy and
nantly katu, superior windy day ;
kashiya and strength ; vio- winter and rainy
tikta rasas lent exercises ; SEASOTS ;
laghn, dry, sexual excesses ; evening and
shite virya excessive study ; the close of
dried leafy— head-long plunge digestion
vegetables ; into water or
vallura, vareka a leap from
wdddlaka, great height ;

205, w Giwamt g St e

{ Sushruta- Sutra 21:18)

226,  dFAMGIIEAT ... 1 { Sushruta: Sitra 21 : 28 )

227,  sedvmar wgpat e [ Ihid )

228.  ~wwERaARTAE Rrgrf amny o (Ibid )

229.  weaw: Renme: s wwivey: | ( Dalhana )

230.  Frerrear g 9% { 1bid )

231, Sushruta: Sitra 21 : 19,
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Seasaonal &
Dosha Abhlira Vihdra Charya climatic—
factors.
karadishe, ninning ;
shyamaka. leaping over
nivara, mudea, aditch;
masura, adaki, a bounding
harenu, kalgya gait ; swim-
nishpava, over- ing; keeping-
eating and late hours ;
rregular carrying
meals. heayy loads ;
excessive riding ;
walking long
distances ;
suppression
of natural
urges, ‘micturi-
tion., viz, tears,
secretions,
from 'the nose,
defaecation,
and sneezing.

Pitta®™ Ingestion of Mental: anger; Fastng  Summer
food predomi- grief ; fear and
nantly kaiu, and fright. autwmn ;
amla or lavana, noon ;
tikshna, ushna- Physical : midnight
virya, laghu, Unnatural and
vidahi | tilg- modes of during
taila ; tila- sexual the pro-
inyaka; indulgence cess of
Eulatha ; and exce- diges-
sarshapa ; ssive ton,
afasi ; the exposure to
green leafy the sun.

232, Sushruta; Sutra: 21:21-22,
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Seasonal

Dosha Ehara Vihara Charya & climatic

factors.
vegetable
known as
haritaka
flesh of godha ;
curd ; whey ;
kirchika s amla-
phala ; katwara ;
vidagdhafirna
{ leading 10
fermentative
changes }

Kapha® Ingestion of Day-sleep ; — Morning ;
food substances lazy and evening ;
essentially sedentary hemania
guru, slimy ; hahits ; and
amia and lavana— eating specially
rasas;, sub- before the in pasgnia .
stances which digestion after
increase the of food meais.
secretjon of consumed
kapha s food previously.
grains such as
hayanalla,

yavaka; nishatha
ftcata , masha ;
maha-masha ;
godhuma ; lila,
rice cakes ;

curd ; milk ;
krishard; plyasa ;
preparations of
cane-sugar ;

flesh of beasts

233. Sushruota, Sutra 21 : 23-24,
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Seasonal
.Dosha Ahara Vihara Charya & climatic
factors.
and birds of
aquatic habits
or those which
live in swarmpy
regions ; lard ;

bulbus and lotus
stems ; kasheruka ;
shringataka ;
madhuraphala ;
valliphala ;

fonds consist—

ing of unwhole—
some substances ;
coid foods and
drinks.

Before procceding to the available description of the next
-kriyakdla, it is necessary to take note of a significant and pertinent
observation made by Sushruta to rakia or blood;as, the medium {or
substrate } for the spread or dissemination of the morbific factors of
the disease. It will, in this connection, be seen that neither Charaka
nor Vigbhata have made any direct or implied suggestion as to the
medium of dissemination of the morbific-factors of the disease from
the sites of their inception to different other structures, organs and
‘parts of the body, as well as the motive and motor-force required for the
purpose—even c:though the latter authority has made a pointed
reference to the rapid spread of the prakupita doshas from the *foot
to the head NMRA¥mES. This omission has been supplied by
Sushruta, according to whom, “the rakiz is seldom aggravated
( attenuated or vitiated } independently of doshaprakopa. The aggra:
vation of doshas goes together with the disturbed or agitated state
-of rgkta .,." ™ The vByx which is possessed of locomotion {or
234, gearmes M 2A ey sg®
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(Sushruta : Sutra 21 : 26)
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extreme mobility ) should be looked upon as the cause of their expan-
sion or overflowing and spread. Though an achetana ( non-sentient,
inanimate ) factor, vay is, in reality, possessed of the quality of rajas;
and this quality is the only essential { or the motive} pringiple of the
universe. 1 7

In addition, Sushrutg treats rakle on a par with the other three
sharira-doshas,*™ especially with the pitta-dosha. He has, therefore,
described the prakopa of this dhGiu also and, in general, he considers
that the causes or factors which excite the rakta-dhdtu are the same
as those which excite the pitta—dosha and vice versa. These are set
down below :

Seasonal &

Dosha Ahira Vihara Charya climatic
influences

Rakta* Frequent meals; Day-sleeping ; Same as for pitta—

repeated use of anger ; exposure dosha.
food composed of to the glare of the
substances sun or fire ;

possessing shifa-  over-fatiguing
virya liquids ; geru; labour and trauma.
snigdha ; the

consumption of

indigestible or

incompatiable

food substances ;

eating before the

completion of

digestion of the food

eaten previously.

The part played by rakta and vdta in the formulation of the process
of disease will be discussed in detail at a later stage, Howevet, an impor-
233 ...... AT MPAFACA, TG WIRAET @ B wAhgie . Aw sadE ake

oA {Ibid 28)

236. Yyt gy Ffatn®s, aenwnOES vaam: |
( Sushruta : Sitra 14 : 28)

237. Sushruta: Sttra 21 : 25
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tant point which has to be taken note of here, isthe suggestion that
the medium for the dissemination of the morbific factors of the disease,
according to Sushruta, is rakiq which itself becomes primarily involved
in the process. The biomotor or motive force which keeps the rakia
moving all over the body, through its own channels — shrotas — is
vala. These two factors are of fundamental importance, both in
physiclogical and pathological sequences.

Il Kriyakala—prasara © The term prasagra means 1o spread.
In this kriy8kala, the prakupita (excited and swollen ) dosha is stated
1o spread over and extend to other parts, organs ard structures of the
body-set fqmaaga—*. Says Sushruta “ The deshes which have
become prakapita, due to causes already mentioned, expand and
overflow the limits of their respective locations. ™" He seeks to
tlustrate this idea with two analogies viz., the overflow which occurs
during the process of fermentation, and the overflowing of an overfull
water-dam. The former analogy relates to the sozking of cakes
( starch ) overnight in any ferment which ferments and rises,
acquiring “new and unseen gualities.”*** The latter analogy refers to the
overflowing in a water-dam due to an increased accumulation of water
init, resuiting inthe two sides of the dam becoming connected into
one vast and continuous sheet of water.'"! He draws pointed attention to
the fact that * vyn which possess the power of locornotion or extreme
mobility should be looked upon as the cause of the expansion or
overflowing and spread, as the case may be. "™

Pressing these two analogies and the explanation as to the part
played by viifa into service, he proceeds to state that * likewise, the
prakupita-doshas, sometimes, singly or in twos of all thethree of them
together, with rekfa, expand and overrun the body in all directions %,
He illustrates this view with the following instances :

(1) Prasara of single doshas : vayu, pitle, kapha and rakia;

238, Sushruta: Sotra?l : 32
239, 1bid 29
230. wgitamt iFRIF ey gAEFAL a8 w7 o (Ihid.)
241, Fy-TmEEEATSTE: dgmanaea e aniw:
via: %31 { Sushruta: Sutra 21:29)
242. vt wighigmeng smoggs.....0. 1 (Ibid. )
243, < Fu: gS3 159 amwn: Piivnize gsew satay  (ILid)
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(2} Prasara of any two dushas of the four may involve a
simultaneous overflow of any of the prakupita—desha and rakls as
follows : viyx and pitta ; v3yn and kapha; viyu and rakla; pitta and
rakta, and kapha and rakia

(3) Prasara of three doshas : This varicty may involve any two
of the three doshas and rekia viz., viyn, pitta and rakia | vy, kapie
and rakia ; pitta, haphe and rakia : vy, pitta and hapho, and pitia.
kapha and rakia™ In all, the prasara of the doshas in different modes
of combinations and permutaiions, number fifteen, as shown below :

Single Combinations of Combinations of three

Dosha twos or four doshas.
1. Vata 5. Vita-pitta 11. Vaia—pitia & shonita
2. Pitta 6. Viala-sleshma 12. Vata-sleshma and
shonita.
3. Kapha 7. Pilta—sloshma 13. Pitta—sleshma and
shonita,
4. Shonita 8. Vitla-shonita 14. Vata-pitta and kapha
9. Pitta—shonita 15. Vita—pitta—kapha

and shonita
10. Sleshma-shonita.

The prakupita—doshis, whether permeating the eutire body or a
part of it —agrdha-or become confined to a parlicular part or a member
of the body, may pive rise to disease in the sile of their transportation.
To illustrate the mode of spread of the morhific factors and the
manifestation of the disease, Swushruie cites the analopy of the
occurrence Of rain in the area of the sky where the rain-bearing
clouds have been formed.**®

Quicscence and exaccrbation © The prakupita doshas, when not
sufficiently excited. may remain quiescent, coating as it were, the
internal pathways mtrgas—of the body and, exacerbate to cause

244,  Fagr—arm:, frd, e, Mo, arEia, arssae [ eerandy, Ay, e
ARy, STAf A, (GERAAT, AR, RN ERITAN | -
=N RFUHe Ibid

245, eFESTATY WST TAE FOA AN
i &t anih R AT 29T { Sushruta: Sitra: 21: 29 )
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disease, when they are subsequently excited by appropriate exciting
factors,™®

General symptomatolopy and the line of treatment af the stage
of prasara: Incase, the prakupita—vaia has spread over to any
specific sites of piflq, then, the line of treatment should be as for pitta.
Likewise, if the prakupita-pilla spreads over to any of the specific
sites of kupiiq and vice versa should be treated as for the doshe of
that site. If vale has become exciled and tends to course through
pathways other than iis own, it may give rise {o Glopa or a painful dis-
tenston of the abdomen, accompanied by a rumbling noise.  Pitla, in
like circumstances, may give rise Lo dosha or aburning sensation in the
particular part of is sojourn, chosha or a painful sucking sensation,
paridaha or a sensation of heat in the part involved and dhtmayana.

In the case of kapha, likewlise, aroc/aka or anorexia, avipika or
the impairment of digestion, angasidda or inertness of the limbs, and
chardi or vomitting, may occur.**’

IV Kriyakala — sthasnasamshraya: This  slage, obviously,
represents the prodromal phase or the phase of pErearipa of the
disease yet to manifest fully—q98347 eqradagiesg- ( Chakradatta Y™
In this kriydkila, the excited doshe, having extended to olther parls of
th= body, becomes locialised and it marks the bepinnings of specific
diseaszs pertaining o those structures.  Paellrana, in his commentary,
explains this slage as one in which the prakuapite-doshaes having
exlended and spread over to parts other than their own due to
shrofovaigunya or pathological involvement of the related shrolas
or channels—by lmplication, leading to doshu-dishye sammirchana
i. e., the inter—action between the doshas and diishyas.™

A few instances of the pheemenon envisajred above, furnished by
Sushruta are cited below :

{1) Doshas when confined to #dara or abdomen may give rise
to guima { abdominal tumours ), vidradhi { internal abcess J ; udara

246, Arepd F0AwE GFmily HeE
AWETAE: Fiea g7amr FH 1 (Sushruta Sutra 2130)
247, wq sgdart satat argiEudmeaRen, SeanniEg
gmFAI [y « AADEIAURFAZEANG »Feady
gl W7 o9 TR TEmEe 0 { Sushruta ; Sutra: 21 5 32)
248, a9 7=y Tg4: Famwe: n ( Ihid 33 )
249, syarat gagimi 1A Yasmad w9 enaewT: 1 { Dalhana )
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( diseases of the liver, spleen and ascites ) ; agnisanga (the impair-
ment of pachakagni ); Gnaha ( constipation ); wvishiichika ( acute
gastro-enterilis } ; and atis@ra { acute entero—colitis ).

(2) Doshas, when confined o vasti { the urinary system } may
give rise to pramcha (poly—urea-especially diabetes mellitus) ;
ashmari (renal calculus, stone in the bladder and urinary gravels} ;
mulra-krichra (painful and difficult micturition ) ; mEr@ghita
{ retention of urine ) and other disorders relating to the secretion of
urine.

{(3) Doshas, when confined to the sedra ( the phallus or male
genital organ) may give rise to uspadamshe (sores on the penis
resembling those of syphilis}; prakasha ( phymosis } and shikadosha.

(4} Deoshas, when confined to the region of the gude (rectum
and anus } may give rise to bhagandara ( fistula-in-ano ) and ershas
{ haemorrhoids ).

(5} Doshas, when confined to vrushana { the scrotum ) may
give rise to vriddhi { hydrocele, haematocele, orchilis etc. ).

{6) Doshas, when confined to the urdhvajatru(the region above
the clavicles ) may give rize to diseases peculiar to this area.

(7) Doshas, when confined Lo such dhBitus as the fwak (skin ),
memsa { muscle tigsue ) and shonila ( the blood tissue }, may give rise
to kshudrarogas { miscellaneous or minor maladies ), kushia { obsti-
nate and, sometimes, malignant forms of skin diseases, such as,
leprosy } and visarpa (erysipalas ).

(8) Doshis, when confined to medas ( adipose-tissue ) and related
structures { especiaily the lymphatic tissue ) may give rise to granthi
{ lympho-adenitis }, apachi (scrofula), erbude ( tumours-benign or
malignant ), galaganda (goitre) and alaji { a variety of carbuncle) ete.

(9) Doshas, when located in asthf ( bone-tissue } may give rise
to vidradhi (osteitis, osteomyelitis ) and anushayi { perustitis } etc.

{10) Doshas, when confined to pdde (lower extremity, especi-
ally the foot } may give rise to silipada {lymphatc obstruction, and
filariasis ), shonita-v@le (peripheral neuritis, gout), valekantaka
( fibrositis heel ).

(11} Deoshas, when permeating the entire body may give rise to
jwara {pyrexia) and sarv@ngarogas { diseases involving different
parts of the body }.
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As stated earlier, the prakupita-doshas which have extended
from their respective places to other places in the body, interacting
wtih the dhitis ( dishvas ) in these parts, are stated to exhibit
prodromal symptoms pertaining to particular diseases. The fourlh
kriyiliiala, therefore, represents the stage of pirrvgripe or prodromal
stage of the disease, *®

V' Kriyakdla-vyakti - This stage may be stated te be that of the
manifestation of the fully developed disease—the result or dosha—
deshya-sammirchana — as represeited by its characteristic sympto-
matology, for example, shopha (vedema and inflammatory swellings) ;
granthi { lympho-adenitis ), widradhi ( external or internal abcesses ),
‘wisarpa ( septicaemia ). and jware ( pyrexia ), atis@ra { acute entero—
collitis ) etc.™ Few more examples ot this slage are presented [rom
Charaka below and these include both surgical and medical ailments.

Prakupita Place of Disease .
doshzlf. lcca]jsagon caused Authority
Prakupita- Jihva-mula Upajhwa Charaka:
Kapha { base of the { acute Sutra 18: 19
tongue ) glossitis )
' Kakala ( base Galasundika Thid 20
of the ( quinsy )
palate )
" Gala-bahya Galaganda Ibid 21
( outside ( scrofula )
the throal }
" Antargala Galagraha Ihid 22
( inside the ( laryngeal
throat ) spasm }
Prakupita-  Twak ( skin ) Visarpa Ibid 23
pitta cum (septicaemia ) ;
rakta. Twak ( skin ) Shotha with raga, Ibid 24
» and rakta
(blood) pidaka
» Rakta vyanga, Ibid 25

250, Suoshruta : Sutra 21 - 33.
251, FmEroraraaraRafydiesTRaaear AURTaayHTar 9 % quu: Free b
(Ibid 34)
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(Blood) nilika, and
piplava
» Sanlha sankhaka Ibid 26
{temple) { facial
erysipelas)
” Kamamila mastoiditis Ibid 27
{the root
of the ear
towards the
end of afever.)
Prakupita Pliha Phha-vriddhi Ibid 28
vita { enlargerment
of spleen )
do Gulmasthina Guima { abdominal Ihid 29
—udara tumours }
{ abdomen )
do Vankshna and Vriddhi Ihid 30
vrushna { hernia, hydro-
{ groins and  cele, haematocele,
scrotum ) orchitis
eic. )
o Between the  Kukshi-udara Ihid 31

twak (skin  (abdominal
and mamsa  dropsy and

{ muscle } udara rogas )
do. Kukshi Aniha { consti- Ibid 32
( Tower pation )
abdomen )
Tridoshas Base of the Rohini (a con- Ibid 34-35
fongue dition resembling
diphtheria )

VI Krivakala — bheda:—This is the stage in which the dis-
ease may become sub-acute and chronic Or incurable. For example,
when a shotha or vidradhi bursts, it exhibits the characteristic sympto-
matology of vrana. (Note: It is not clear from the text and the
commentary if the condition described relates to complications and
malignancy ). Likewise, a persisiant lingering, continucus or chronic
fever or diarrhoea etc., should be deemed as marking or forming one
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of the stages of the particular disease or becomes incurable due,
probably, to extensive damage sustained or brreversible structural
changes having taken place, on account of the neglect of early diagno-
sis and prompt treatment.

The importance of recognising this stage lies not only in its being
a valuable aid in prognosis, but also in the fact that when diseases
reach this stage they may act as predisposing causes of other diseases
—mnidinarthakara-rogas — or they may so vitiate the genital factors
as to make for the'cause of congrenita! or hereditary diseases in the
offspring.

In our study, so (ar, of the krivakalas, we took note of chaya and
prakofpu of the doshas in a general sense, and  dosha-dushva—sam-
Mmurchaing was implied in the subsequent stages. In other words, we did
not touch upon the chayva, prakepa, prasara etc., of each one of the
tridoshas, and the semmrirchana of each one of the five vivus, five
pitias and five kaphas with the one or the other of the seven ditshyas,
including the malas. However, the principle underlying the six stages
of krivakdlas will apply muetalis mutandis to them also.

In passing, it is perhaps necessary 1o miake a reference to the
mention made by Vagbhata to the vriddhi and kshavr of the doshas,
as indeed of the dhitus and malns. In the present context, the idea
underlying the concepl of the vriddhi of the doshas vis e v4s the con-
cept chaya, needs a brief examination, particularly, in view of the fact
of the definition of ckava as the cumulalion or viidehi of the doshe
in its own particutar site. The queslion is. if the rriddhi envisaged
by V@gbhata is the same as the chaye defined by him elsewherc. The
points to consider, in this connection are :

1) Doskahvriddhi and kshaya have been described by him in
the chapter on PDoshidi-vignina in the Stfrasthina of Ashfinga
Hridaya, together with the vriddhi and kshaya—lakshanas of the
seven dhitus and malas.

(ii) The concepts of chaya, prakopa and prashama have been
described by him in the next chapter, viz., Doshabhediva.

(iii) The lakshanas or symptomatology of the wriddhi of the
doshas are seen to be well--defined and pronounced manifestations;

252, sopraRITAAl 99 R, PRGN T St | aasiaseTar-
sEreImgTaita 4 ( Sushruta: Satra2l: 35)
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and some of them involve the entire body, viz., krshyaid: krishnafs,
balabhramsha ; nidrabhramsha elc,, due to v@ta-vriddhi ; pitavit;
Pittawiitya ; pitanciva and piftatwak due to the pitte vriddhi, and
shwasa and kase eic., due to kapha vriddii. These signs and
symptoms cannot be expected to manifest unless the doskas have
gone through the stages of prakopa, prasara and sihanasam-
shraya, if not vyakti. The view can be advanced that the manifesta-
tion of these symptoms may not be possible without desha—dushya-
sammirchana.

{iv) If, however, it is assumed’ that the vriddhi ( now under
reference ) is the same as chaya, then, only ill-defined and extremely
vague symplomalolory can be expecled to  manifest. But  the
symplomatology  ascribed 1o the vriddhi of the doshas, are well
defined and pronounced.

In view of the above mentioned facts, a possible explanadon of
vriddhi, in the present context, may be to take the view thot it may
comprehend the process of development of the morbific factors of the
disease { the fridoshas } viz., chaya and prakopa, the latter stages
comprehending the subsequent (wo  stages, viz., prasara and sthana--
samishraya,

From careful study of the data presented above relaling to the
concept of kriyakaly gathered from the three main Ayurvedic classics,
it will be seen that, the phenomenon of disease has been conceived as
a ‘process’ which moves in consecutive steps or stages of evolutive
development. The importance of the scheme of kriyikala in early
diagnosis and for adopting preventive and curative measures can be
apprecialed better by talking into consideration some of the recent
trends in modern medicine relating i the pathogenesis of disease. It
may be noted in advance, that except for the different nomenclatures
used in the modern schemes to describe various evolutive steps and
stages of disease, their general cutlook bears a striking famihal resem-
blance to the ancient Ayurvedic. scheme of kriviakala. In a general
sense, the latter scheme appears to be more comprehensive and
highly developed, considering especially the time when it was postula-
ted, as compared to its modern compeers. The following extracted
(together with the schema) from a rccent issue of the ‘International
Forum — The Developing Field of Preventive Medicine ’ will be very
instructive :
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“The word prevent may be used advantageously in its Elizabe-
than sense of coming before or looking ahead. The pediatrician
using the term anficipatory guidance has the idea precisely. The
approach to preventive medicine makes it possible to look at the
natura! history of any disease as a process that can be averted, inter
rupted or delayed at various points in its evolution. The strategy of
man's attack on a given disease depends on current knowledge of the
means available to affect the natural history in a manner beneficial to
man. We may think of the points at which the attack may be made
as levels of prevention that parallel the developing natural history as
indicated in this diagram.

Natural History of a Disease —
Pilases of Natural History,

1 2 3 4
Inter— )} Pre- Early Demonstrable Advan- Con- Re-
action of } patho— patho- early dis~  ced mani- vale  sult
{ geneses geneses ease fest dis sence in
} case cure
Host-agent] e e ol —= diS-
) promo-~ Speci— Early diag-  Limi— Re-  abi-
) tion of  fic nosis and tation ha-  lity
{ health  pro- prompt of dis- bhii  or
Environ- } tection  treatmeot abiliry la—~ death
ment ) tion

Levels of prevention:—A number of extremely interesting
advances in the approach to prevention have been made in recent years.
Some of the most important ones relate to basic philosophy rather than
to measures for dealing with individual diseases or disease=groups. For
example, epidemiologic methods have been carried over from the field
of communicable-disease control, where epidemiology won its first
laurels, and are now proving equally useful in investigating the natu-
ral history of mental-health, home-accidents, nutritional problems, and
other noncommunicable diseases. The concept of a single causative
agent which held sway during the era of rapid advance in micro-bio-
logic field is giving way to the idea of multiple causation, with renew-
ed interest in the human host and the manner in which his resisfance
to disease is alfected by such factors as endocrines, diet, and
stress of various kinds. The sciences concerned with human
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behaviour are extending our knowledge of the socio-economic environ-
ment to disease. Realization of the staggering problems, long-term
illness creates, has led us to see the real value of dealing with disease,
not always with the hope of complete cure but with appreciation of the
values of limitation of disability and rehabilitation when, in our pres-
ent state of knowledge, absolute cure is out of the question,

Leaving aside the schema of the development of disease arising
out of the interaction of host-agent environment referred to above for
the moment, the recent schema of “the pathogenesis of nutritionay
deficiency diseases ™™ —rogis which occur as a result of pramifa-
shana — will prave to be equally instructive.

Dietary
{ Primary]
defici—
ency )
: Nutrient
i Reserves|
——'1-:—.-———- \L Tissue Biochemical Func- Anato-
Nutrtional | __ v —— deple- = lesions - . tional —> mical
inadequacy | tion changes changes

Even so, ““ The study of the course of Rheumatic-diseases” by
Professor Ferdinande Cislaghi, has resulted in the formulation of a
schema of “the evoluiive stages of the process of rheumatic dis-
ease "’ under four stages viz.,

(i) the potential;

(ii) the preparatory,

(iii } manifest activity ; and,

(iv ) the quiescent.

He has also cited Jackson-a leading rheumatclogic pediatrist of
America who,  during the Panel discussion of American Pediatric

253, The author is obliged to Dr. P. M. Metha, M. P, M. 8., Director of the
Central Institute of Research in Indigenous Systems of Medicine, Jam
nagar for sparing a copy of this extract,

254, Ibid,
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Academy ”, held in December 1948- observed that sufferers from
rheumatic disease come under observation in one of the five stages of
the disease, viz.,

{i) the siage of invasion of the stimulating apent ;

(i ) latent stage between invasion and development of symptoms
and signs;

{(iti ) stage of rbeumatic activity ;

( iv ) prolonged stage of quiescent activity ; and

{v) stage of theumatic activity ™

Prof. Cisalghi has also furnished a table (extracted below ) in
which he has mentioned © the stapes of Rheumatic disease with

LEAHE]

various names under which they are known

1 @ 3 4 5
Invasion - Latent-- Manifest Quiescent—  Slage of
stage stayre activity slage rheumatic

stage activity
{ Jackson }
Toxic - Tree— Explosive  Chronic- Recovery
stage milerval stame activity ()
(Villa &
Rallabio )
Suppurative-  Humeoural Acuie Stage of
stage prepara- rheumatic  prolonged
( Ciriffith ) tory stage attack rheumatic
{ Cisalgrhi ) activity
Potential Pre-theu—-  Non—suppu-—
stage malic ralive
{ Cisalghi ) stage stage
{ Griffith )

The several schema relaling Lo pathogenests developed, during
recent times, by modern medicine, may now be compared with that of
ancient Ayurveda. 1In doing so, il is necessary to bear the following
facts in minod:

255, Prof. TFerdinando Cisalghi;*"Considerations on the Course of Rheuma-
tic Disease ”’; Rassegna Medica, 4 -XXXIII, 1956, pp. 179-80.
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(i) The concept of 'multiple causation’ is implicit in the
Ayurvedic doctrines of pathogenesis and especially in the principle of
causality—Rdrana-kirya niyama—on which these doctrines are
based. These doctrines proceed on the basis of host-agent-environ-
ment inter-action.

(ii) Accordingly, the potential cause or the up@dina—kirands
of disease are the tridoshas, whichh we may designate as the
exctlenis.

{ iii ) The exciting or activaling causes i. e., the uimitia—
kiranas of disease are factors which are classified under the following
three main headings viz., (a) @dhy@timika ; () Gdhilhoutika : and
(c) adhidaivika.

{iv) TThe concomilanl cause or sahakfri-Earane is supplied by
the state of the environment.

{(v) Regardless of the nature of the exciling cause—whether of
the Zdhnvdimika. or Gdhibhontiha or Gdludaivika type—the {actors in
the hnst which react to produce abnormal states are the dridoshivs—
doshavaishanya—which Zead, in consecutive steps, o shroto—vaigunyu
( pathological involvemoin of the channels of circulation of body-
fiuids ) and desha-dishyae sammidrchanu (inieracti(m between the
functional factors witl the basic structural entities of the body )

{vi) Orce the dosha-simyati (normal equilibrium of the
functional factors of the body } is disturbed, the evolutive process of
the disease is inaugurated and, it proceeds in conseculive steps or
stages—spoken of as krivakilas, These stages are furnished schema.
tically and graphically here.

It wiil be seen from the foregoing that the Avywrvedic schema of
pathogenesis as represented by the concepl of six Eriyikilas of
Sushrita offers an excellent basis for the study of the evolutive
development and progress of the process of disease whether of the
nija or endogenous (constituticnal and non-communicable ) or
dpantuja (exogenous, including trauma, bacterial, prolozoal or viral
i. e., communicable ) types. This concept, studied togcther with the
classification of diseases from the point of view of (1) Semuthina
vishesha or the aeteological factors in operation, such as mrit-bhaksh-
ang pandu, kshatakasa,
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THE SCHEMA OF THE SIX KRIYAKALAS OF AYURVEDA ( After Sushruta)

o EVOLUTIVE STAGES OF DISEASE
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{2) Doshavishesha or the predominance of the doshas and the
pathological conditions present, such as jware, afisdra, vala-
vyadhi etc.;

(3) Adhishthna vishesha or the regions or parts of the body
affected or involved viz. (a) ditu adhishthana, depending on the dhitin
ar tissue which is affected such as the rakia-pitia; (b) cvayava adhish-
thana, depending on the organ or organs affected or involved such as
hridroga, nidivrana and yakritodara elc.,

(4) Rogaprapti or the specific nature of the disease, such as the
pralepaka jwara, didiugala jwara etc., makes available to us a
fairly well developed basis for clinico-pathological investigations.
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chapter 8

a reassessment of the
concept of kriyakala

The concept of Krivakdla has been in the
Avurvedic classics for over twenty centuries. However, ils importance
and practical utility does not appear to have been fully recognised
and applied, at any rate, during the Iast five or six hundred years,
with the result that it is today a proposition of historical and academic
valee, In fact, the main difficulty which appears to ha e stood in
the way of the utilisation of this concent in early diagnosis of disease,
preventive  and curative medicine, has largely been due to the
lack of proper understanding of the nomenclature used, such as vaia,
pitla, kapha, chaya, prakopa, etc, Hence, the obvious first requirement
for us, is, to make an earnest attempt lo sccure a fair and critical
understanding of the implications of these terms in the light of
observable and. verifiable facts available to us today and reconstruct
the concept in view of Jater developments in the field of hiclogy
physiology, pathology and medicine,

In doing so, we may have to proceed on the assumption ( based
on the material available to us today ) that the authors of two main
Ayurvedic classics viz., Charaka and Sushrufa, postulated this, as
indeed other equally important concepts on the basts of an intimate,
deep and precise understanding of the structure and functions of the
body, based on pratyaksha pramidna (observation ), anumina
pramana and yukti ( inductive, deductive and analogical reasoning )
and parikshi ) subjecting the conclusions reached by the first two

. . . 110 . . . . . . .



. . -a veassessment of the concept of kriyakala

methods to crucial tests, with a view to verify their validity or
-otherwise .

Tridoshas : Elsewhere in pages 20-28 an effort was made to
visualise the concepl of tridoshas on the background of modern
physiology. It was then seen that many of the physical and mentai
phenomena ascribed by modern physiclogy, primarily 1o the activities
of the central, vegetalive and peripheral nervous system, including the
autonomnous, can be identified wilth the functions ascribed Lo vata.
Similarly, many of the physical phencomena autributed to pitte are
amang those, which modern physiology include under the aclivities of
thermogenetic and nulritional systems-including the activities of the
glandular structures, especially, the enzvmes and a number of hormo-
nes — whaose functions are of vital importance in digestion, assimilation,
tissue-building and general metabolism. Likewise, many of the
functions of kapha are, among those, which modern physiclogy inclu
de under the activities of the skeletal and anabolic systems.

The identification of tridoshas as above is more or less general.
A litlle more of detailed consideration would appear to be called for to
enable a proper appreciation of the events envisaged for each kriviikala.

Vata { synonyms——uiyu, anila, pawana, méruta ). The term vdia
is derived from the Toot * &1° mf@msgadt: i e, ' to move ;™ to enthuse;to
make known and (o become aware of 3 induction; effort; and to
enlighten. It is seen from Charaka-sambila that the sharira-vila
( biclogical wdte is asunghfije (incorporeal ) and angvasthila
{ unstable } —#ugFrTAERR R

Describing the various characteristics of the d@yx of the universe

Ickaviyy, ) Charaka notes, among others, that it is the force which
governs the position, movernent and orbits of the sun, moon, the
constellations and planetary syslems ™ —a function ascribed by modemn
physics tu the spuce—time field i.c., the gravitational and clectro-magnetic

256. BSushruta: Sutra 21 : 5.

257, Charaka: Sutra 12 : 3
(i) A, FRT-F-Taqpan S 797 1 3ea7y, wEEA, 799, Fwimig ) { Shabda-Stoma)
(i1} B n@wedrargrasien a0 @ ¢ efd o gilim me@g BTt (T ) o%)
$A FACE A NN qA ARG ZRW )
{iiic) nfFartamanmegTrat-atg 1 et )

258, &Py sesaaennE g SiITaan (lbid 8)
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introduction to kayachikitsa . - -

field. According to Sushruta, sharira-véyu which courses through
the body is self-originated, subtle and all-pervasive ; ¥ ... although
invisible in itself, vet, its works are patent or manifest ; “**...it abounds
in the fundamental quality of rajas (the principle of cohesion and
action ) *¥ ; ... itis instantaneous in action and radiates { or courses )
through the organism  in  constant cwrents *~ ... it is non-sentient
—s3rudeg. According to Sdrangadhara shurira-vlita is that force which
keeps the kapha, pitta, diitis. and malds (all of which are incapable
of indepandent volition } in motion, very much like the wind which is

L

the force that propels clouds {rom place to place in the sky. *

These characteristics apuart, the general physiological functions
ascribzd to v#a (in addition Lo those referred to elsewhere) should help
in the identification of it, either as a bio-physical force or a material
entity or a complex of such entilies. According to Sushruia,
the general functions ascribed to the (five kinds of } Sharira
v@yu or praspandanam { imparting motion to the body ), wdvehanam
(the conduclion of efferent impulses from respective sensory organs—
—exteroceptors ) ; puranam (the passing of food down to its proper
receptacles — deglutition, peristaltic movements of the stomach and
intestines, absorption and circulation of nutrients to the tissues all
over the body ) ; viveka ( the separation of the egest from the ingest )
and dh@ranam ( the retention and evacuation of urine, semen etc. ).*™
The five classes of va@yu located in their specific regions, contribute
towards the integration and maintenance of the the body.®

According to Va@gbhaim, vala, in its normal state, is said to
govern enthusiasm ( mental state ), respiration { inspiration and
expirationt }, motor—activiies of the body—mental, wvocal and
physical ; the regulation of natural urges { vegas or spino-cerebral

259, whgL.. { Sushruta: Nidana 1 : 5}
260. === awEd y (Ihid 7)

261, ——fgumdaAmm e (Ibid)
7 & TN T N9a% ST g (1bid Sutra 2t : 24)
262, =mrgErd .. {1bid Nidanal:8)

263, fi<f UF T O 9! ARGIAT: | MW 7 A9 7 Tealfa H949g ( Sarangadhara)
264, MEEAEETEAETEIIOBLOY Tg: AT ST O T
{ Sushruta; Sutra 15: 1}
265. TuTsRy: 9araT (et ArqearaiETmE 1
Arat g g arrenafFrrmd: o ( Ibid, Nidana 1-11)
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. . - a rcassessment of the concept of krivakala

Teflexes which can be volitionally inhibited or provoked; the regulation
of the proper circulation and functions of the sevenfold dhatus, or
tissue—elements and also, the functions of the sensory organs.™

It will be seen from the foregoing description of the sharivq-viyu
(biological »Ayx ) that we are dealing with a force — self- generating
and self- propagaling energy-which is responsible for 1he conduct,
regulation and infegration of all vital functions and structures of
the body. It will aiso be seen that the sharira—tdyn is not different
fram the loke-vayu { the physical #8yu of the universe ) as exemplified
by Charaka's illustration of the force or power which keeps the sun,
moon, the constellations of star systermns and planets in their proper
positions and keep them moving in their respective orbits—the fields
of gravitation and electro-magnetism.™ 1t appears, from all available:
descriptions, to be a force which camnot be seen but can, yet, be
recognised from the functions it performs. H is atindriva, in the sense,
it i Devond the threshold of our sensibility, or, in other words, we
have no indriva or receplor suitably conditioned to perceive it.

Sharira vata and Nerve Phenomenon: Tthas often been
asked if ¢Ala, as indecd, the tridoshas can be quantitatively delermined
and experimentally demonsiraled. The available descriptions of
tridoshas mentioned in the books are essentially qualitative and
funclional—this is particularly so in the case of r@fa. It may, however,
be noted from the description, as above, of v@'g thatit very closely
resembles that of the nerve impulse, which latter has been described
a8 a self-propagated disturbunce in the nerve fibre. In  other
words, the energy for (he trausmission of the impulse is
stated 1o be derived from the nerve fibre over which it passes. The
tmpulse resembles a spark travelling actively along the train of gun-
powder rather than a wive transmitted passively through air or water.
It is also stated to he associated with ¢lectrical phenomenon.

266, SraRIEEAAY ELLE R
uparrr |/ qrgAmamt aradd 9 (Ash. Hrd Sutra 11, 1-2*

267. *Until ahout a hundred vears ago electricity and magnetism-while
known and studicd since early Greek times { in Europe ), were regarded
as separate entities, But the experiments of Qersted _:md_Faraday
in the 19:h century showed that a current of electricity is alwa_ys
surrounded by a magoetic field and, cunversely that, under certain

. . : . . . 113 . . .
X.-—3



introduction to kayachikitsa

The intriguing resemblance of the nervous system to an intricate
mesh—-work of electrical wires conducting electric currents, has been
the basis of early attempts to explain nervous activity. For example,
just as one can measure currents in wires by galvanometers, volta-
meters, ammeters and the like, so the same electrical equipment can be
used on nerves : since one obtains repeatable positive results with this
equipment, the implication has been that nerve impulses are, in fact
electrical impulses. But, matters cannot be explained so simply-
Indeed, what has been learnt by the use of electrical equipment on
nerves, all go to show that nerve impulses are not electrical. The present
position is thal, owe does not frankly know what a nerve impulse is.
It is, however, known that it is © @ metabolic, iving event, a chemical
reaction—sequence propagated along a nerve fibre” After an impulse
has passed, the reaction-balance returns to the original state, getting
the fibres ready for a new impulse. These processes have been shown
to consume oxygen and metabolic energy. Lnergy expenditure, per
inpulse, is extremely small-even when doing the most arduous, exact-
ing and sustained intellectual work the brain has been shown not to
heat up to any appreciable extent. The fastest impulses in nerve ;
fibres are relatively slow as compared with electrical impulses in wires.
what travels about 100 vards per second in a nerve fibre travels some
106,000 miles per second in a wire.

However, electrical phenomena do occur, unquestionably, as an
umpulse passes through the nerve fibre. Nerve fibres, in this regard,
are no different from any other celt or cell-group in the body. When-
ever or wherever living processes occur, electrical processes also
occur. The reason for this is not far to seek. Virtually all metabolic

conditions, magnetic forces can induce electrical currents, From these
experiments came the discovery of the electro-magnetic field, through
which light-waves, radip~waves and all other electro-magnetic dis-
turbances are propagated in space, Thus, electricity and magnetism
may be considered 2s a single force. Save for gravitation, nearly all
other forces, frictional forces, chemical ferces which bhold atoms together
in mulecules, cohesive forces which bind lavger particles of matter,
elastic forces which cause bodies to maintsin their shape are of
slectro-magnetic origin, for, all of these involve an inter-play of
matter and, all matter is composed of atoms which, in turn, are
composed of electrical particles.” ( Lincon Barnet ; The Universe and
Dr. Einstein ) -p-15.

. . 114 - . . . . . .



. . -a reassessment of the concept of krivakala

-events involve at least, in part, reactions among ionised substances i.e.
substances carrying electrical charges. Thus, one cowid put tiny elec-
trodes into a respiring cel! and measure the electrical acfion potential
of respiration i. e., the net change in the balance of positively and
negatively charged ions. Likewise, one can put electrodes on a con-
tracting muscle and measure its action polential e. g., the action—
botentials of the heart. Bui this does not, however, mean thal the
aclion—polential accompanying respivation, for example, is respir-
ation. Sintilarly, one cannol conclude that the action poteniial of
a nerve fibre or the whole brain, as measured in encephalograms
is the impulse or thought. **

Talking »f electricity, as stated by Lincon Barnett ** Science can-
not really explain electricily, magnetism and gravitation, but of their
ultimate nature, no more is known to the modern scientist than to

Thales of Mellitus who first speculated on the electrification of amber
in585 B. C, "™

“ Electricity " according to Bertrand Russel “ is not like St. Paul’s
Cathedral ; it is the way in which things behave, When we have told
how things behave when they are ejectrified, we have 1old all we
have to tell ”. By the same token, il may prove as difficult to explain
sharira—vadta as it is to explain the nervous and electrical phenomena.
When we have told how the sharira-vata and nerve impulse functions,
we have told all we have to tell about them.

The Physical Propertics or qualities of sharira-vila

Autha- ks e : Insensible
il es Sensitle gqualilics U Qualities
)

Charaka i Ruksha, Laghu, Sheeta, Ddruna, Chala, V;*E‘»}l':adha,g Sukshma
ara
Sushruta | Ruksha, Laghu, Sheeta, Khara, — i
Vagbhata [ Ruksha, Laghu, Sheeta, Khara, Chala Sukshma
I

268. Afte; * Biology * by Paul B, Weiz, Associate Professor of Biology,
Brown University { 1954 Edition ) ) . .

269. Lincon Barnett,  The Universe and Dr. Einstein ” Mentor Series:
1950 Edn. pp. 16-17,
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introduction to kayachikitsa . . . . .

It will be seen from a careful study of the chapters on Dirgham-
Fivitiya and Vétgkalikaliva in the Sufrasthana ol Charaka Samhila that,
these qualities are ascribed to skarira vdle on the basis of inferential,
inductive and deductive reasoning { anumina pramidna). The ques
tions raised and the answers furnished, in this regard, are freely
rendered below :

Question :
Answer :

Question :

Answer :

Question:

Answer:

What are the qualities of 2&yu ?
Riukshd, laghn, sheeta, ddruna, khava and vishada.

What are the causes which excile the pdfa ?

The repeated use of such like qualities, such like subs-
tances and actions of such like potency, This is based
on the ponciple that an increase of the dhates takes place
by constant indulgence in homwologous things. Likewise, the
alleviation of the excited vdtz is brought about by the use
of substances possessing contrary qualitics,

How do the exciting or alleviating factors, unable, as they
are, to come in contact with #dle, which is asanghdia
{incorpureal or formless) and anavastkita (unstable or un-
steady }, either excite or alleviate it 7

The factors that excite vdta in the sharira are those which
induce rizkshatwa, laghutwa, sheetatwa, dérunatwa, Bhara-
{wa, vishadatwa and sushirkara, Conversely, factors which
promote swigdhatwa, gurulwa, ushnatwa, shiakshnatwa.

mrudutwa, pichchilgiwa and ghanalwa alleviate the excited
via,

270, ¥ gonl arg:, 1TWT SFIq6, ToyRmE AT wHA, T wEasgaTdddafyadamea
FENTRZHANA AR @R A, w0F e guacsiiasy afuntoieg g0y
[y s+ 2B A3 0 (Charaka: Sutra 12t 3)
@AY FR: A —rE A ENaEILE: R aram: WA (1hid 4)
| ATz Ty wiegerarhitn sfaaneg, mremend) § 9gat gigee-
A (Ihid 5
@r Rty drAeT a3mAT HalA, vhiarfaelsl @ agat sunsoafiiy o (Ibid 6)
T YARAE AHAUTATAATET AENMATANT TE197070 STHata ar, s TiETegi: v

{ Ibid 7-2)

AR OF SgrgshATErRTIgfeEnG e, (1bid 7-3 )
YEAAEFANA 37 (AT Eg IR aRE U0 aftuoma » {Ibid 74}

- -
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. . - a reassessment of the concept of kriyakala -

The questions and answers extracted above bring out in a clear
contrast, two mutually interrelated and inseparable aspects of the phe-
nomena of sharira vayu, viz., (i} that the sharfra-v8yu is a bio-physi-
cal force; and {ii) that it is closely associated with material substances
which form part of the structure of the body or, in other words, like
the nervous phenomena, it is a chemical reaction scquemnce which
occurs during the course of life—processes. It will follow .from this
that, this chemical reaclion-sequence, can be accelerated { excited )
or inhibited by homologous substances { dravya sdmanya ), qualities
{ guna-siminya) and actions { karma—-sam@nya) or the opposite of
them, respectively. In other words, we may draw the conclusion that
the bio—physical force—the sharira vdyu-is closely linked with some
material structural factors of the body which are susceptible of bzing
influenced by substances-ahdra-and aushadha,~homologous to these
structural entities or which may possess homologous properties or
actions and, in the reverse direction, the opposite of these, produce
contrary efiects.

That the phenomena of sharira viivu is correlated to materia,
substances of the hody can be gathered from the statement in Charaka
samhila that, this factor, as indeed, the remaining two doskas and the
seven dhdlus are nourished, as it were, by foods consumed in various
ways™'* and, also the body with afl its structural and functional compo-
nents is the outcome of nutrition.”™* Even so, the observation of
Vagbhata that * the sthana of vata is asthi, those of pitta are rakia
and swedq and the remaining dhdtus viz., rase, mimsa, medas, majj
and shukra, of shleshma., Aushedhas which cause the kshaya or
wriddhi, as the case may be, of the one leads, pars passu to the Rshaya
or vriddhi of the other, The exception to this principle is vdyx
{ among doshas) and asthi { among dhdtus ). This is because, vriddhi
is invariably brought about by farpana therapeutics which depends -
upon Rapha, kshaya, on the other hand, is brought abour by langhana,
and the dosha involved in this case is v@yx. Bearing this in mind,
vriddhi of doshas and dishyas should be treated with lenghana and
their kshaya with tarpana. However, since this rule does not apply to -

271. Charaka : Sutra 28 : 3

272, R ainARNTESRaiiaesE ¢
( 1bid 5)
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viyn, vala vriddhi has to be treated with tarpana and vatakshaye
with langhana. "™

The citation above is merely to show that the therapeutics of vata
vriddhi should be of the bramhana type {fattening therapy) and,
measures included under apatarpana or karshana therapy {de—{attening
therapy } in the case of its kshave. It may be seen from the classical
texts that vdla-vriddhi is accompanied by a depletion or deficit of the
snigdha group of qualities (meaning, obviously, substances which
possess these qualilies ). Logically, therefore, the treatment of v@la-
vriddhi ( prakopa) would necessitate the use of substances which
possess the snigdha group of quulilies,

The following points emerge out of the discussion above ;
(1) Sharira—viyu is a bio-physical force, event or phenomena.

(ii} The manifestation of this force {event or phenomena )
appears to be intimalely correlated with some material
substances in the body which possess sensible qualities,

(iti) These “conclusions appear to have been reached on the
basis of direct observation and the applicatian of deductive
and inductive reasoning,

(iv) leading to the development of appropriate therapeulic
measures which have proved, in practlice, to he effeclive.

It would appear from the foregoing that substances possessing
vualities opposite of those described for sharira vayu ( riskshiid! gunas )
enter into the composition of the structures which are basic to
the manifestation of this force. We have, in the Ajyurvedic classics,
references to different types of srefas, such as the dhamani, sird,
nddi and so forth. Their actual identity has, however, been
a matter of considerable controversy. According to one school

273, E{Rai AT A T o AT
ST Y, SSRGS T e b
TITFT A5-T5T adamqeiigye 1
wfeanrean T4, WA argid agud v
FEVIOIISIAL AT HTEAILIT AR |
AGAISTTATSTATY FFETEZAT A
AT ardr=Rg FargEagei: o { Ash. Hri, Sttea 11 1 26 - 28)
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. . - a reassessment of the concept of kriyakala

of thought, nerves are identified with the shrofas described as-
dhamani. A second school of thought, on the other hand, identifies
artery as the dhamani and #ddi as the nerve. The controversy on
this issue, which has beet going on during the last three or four decades,
1s more or less academic. For all practical purposes, as pointed ocut
earlier, the identification of the nervous phenomena with the availa-
bie description of the nature and functions ascribed to shariva viyn
appears to be more 1o the point. This approach would make it easy
Tor us to clarify the phenomena of sharira viiyu.

The Nerve tissue: As is well known to all modern students of
Aynrveda, the structural as well as the functional unit of the nervous
system is the newron ( also known as the nerve cell or nerve fibre. )
It is gray in colour and the gray matter of the brain and spinal cord
are composed exclugively of segrons, while the white maltter is made
up of their fibres or processes. The nerve itsell is a cord-like structure
and it is made up of thousands of sewrons which are held together by
a connective tissuc sheath. The nearons of the body vccur in severa!l
shapes but the more typical ones are star—shaped or slellate.

The neuron consists of a cell-body which contains the nucleus
and one or more long or short processes exlending away from the
cell-body. Nerve impulses, normally, originate at the terminal of one
of the processes, travel towards the cell-body through another
of its protoplasmic outgrowths. Processes in which impulses travel
toward the cell-body, traverse it, then lead away from the cell-body
through another of its protoplasmic growths. The processes in which
impulses travel toward the cellbody are known as denmdrites and
those carrying impulses away from the cell-body as gqxons. By and
large, neurons are comparatively big cells. Dendriles and axons may
be as much as a yard or more long or may be relatively short. Lateral
branches may arise along the course of axons and dendrites and all
stenyon-processes usnally branch into fine terminal hair-like processes
known as terminal arborisations.

. . 119 .
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CELL BODY
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MYELIN SHEATH

NEURILEMMA

NODE OF RANVIER

TERMINAL ——3

ARBORISATION \\

The sketch above represents a nerve fibre. It will be seen
that its conducting part is the continuous strand of protoplasm
produced in the cell-body.

The cell-body contains its protoplasm and, the nucleus occupies
the centre of it. In addition, the cytoplasm has in it other orgonoids
viz., newro -fibrils, Nissil-bodies, milachondira and Golgs apparatus.

The neuro fibrils are extremely fine filaments and they extend
to the dendrites and axons right up to their terminal arboraisations.
‘They are stated to conduct the nerve impulse. Of the other orgonoids,
Nissil bodies are importanl.  These are granular masses and occur as
long or shott rods. They impart to the cell its -characteristic striped
appearance. Their size and number vary according to the functional
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. . -« reassessment of the concept of kriyakala

states of the nauron. They are stated to disintegrate in fatigue—states
and when the cell is injured. Nissil bodies are shown Lo be nucleo—
prateins and they are stated to serve as the source of energy to the cell.

The fibre : It was stated above that the conducting part of the
nerve-fibre is the continuous strand of protoplasm produced in the
cell-body. This part is known as the axon or axis cylinder which is
carried in a delicate tubal sheath known as the axolemma, When
fresh, the axon appears to be a homogenous fluid—the gaxoplasm—in
which the npeuro-fibrils are stated to be embedded. It has,
however, to be noled that there exists a difference of opinion as
regards the actual existence of nearo—fibrillas in the living nerve fibre,
It has bazan shown that, in this state, there is normally a continuous
tlow of axoplasm from the cell-body along the axon. The view has
b2z2n advanzad that galaiinisation takes place in the prepared specimen
when strands of fibrillae are seen.

The myelin sheatlz . The next structural component of the nerve
fibre, which is germane to our discussion, is the myelin-sheath which
invests the fibre. Th= presence or absence of myelin insulation depends
o whether the {ibre ts -medulated or non-medulaled. The former
kind is given off fromn or enler the central nervous system. ‘These
are insulated, as it were, by myelin sheath which consists of a
faity or lipoid material. This substance is supported by a horny materiat
~-the nenro—heratin. 1t is considered that the myelin sheath acts as
an insulator, serves as a resarve food depot and it has ‘much to do
with the speeding up of the nerve impulse.

The chemical composition of the nerve fibre

Nervous tissue contains 65 to 85 per cent of water. The gray
matter contains a smaller proportion of solid — 16.5"% — as compared
to the white matter—307%. The protein in the solids is the highest —
51% —and it consists of nuclev-prolein.  Fat-like substances are more
abundant in non-medullated nerve than in the medullated. In the
former, as percentage of toial solids, there accur cholesterol 47%
lecinthin 9.8%, cephatin 23.7% and galactosides 6%, Various salts and
extractives are also present.*”

It will be seen from the factual data furnished above that the

274. Handbook of Physiology by Mc. Dowall, p. 57. { 1948 Edition )
* . . - - - - 121 L4
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nerve fibre is composed, mainly, of nucleo-proteins and fat-like sub-
stances, the physical qualities of both of which may be (aptly described
as smigdha, gurs, madhara, manda, shlokshna, mrudu, pichchila,
sthira etc.

A deficit of these qgualities which:represent substances, such as
those mentioned above, may bz logically expected to give way to
qualities opposite of them viz., rithshidi gungs, resulting in the
manifestation of nervous disturbances, corresponding to the prakopa
of vayu. It should be noted that vd@ie shamana is stated to be achi-
eved by the use of subatances which possess swigdhGds gunas. By
implication, it would appear that the normal functional slates of
sharira-viyn depands, to a'large extent, upon substances which poasess
these gunas. In other words, it may be stated that the qualities of
substances which compose the structure of the vehicle of sharira-viivy
{ does not matter by what nun s the vehicle has been known—dhamani,
sirdi or nadi ) are swigdhiddi gunas. It will follow from this that the
rithshadi gunas attributed to sharira vays may refer to the vehicle
which may have suffered a deficit of ity structural constituents,
manifesting, in consequence, abnormal slates of its functioning.

Sheeta and ushng gunzs of sharira v@yii: It has been experi-
mentally shown that * the excitability of a nerve to currents of
short duration is lowered by cooling the nerve, ™™™  Within certain
limits, its excitability is increased by raising its  temperature.
Thus, if afrog be cooled to 2° C. for a day, section of the sciatic
nerve may send the gastrocnemius into continued contraction. The
increase of excitability is due to a reduced rheobase ** Actually, the
chronoxie™ of both nerve and muscle are increased by cooling and
therefore, they are less excitable {or induction shocks and for galvanic
currents of short doration. When a nerve trunk is warmed to a
certain temperature, 32° to 40° C. for various species of frogs, it
becomas temporarily inexcitable ( heat-paralysis ), but the excitability
is restored again by cooling. "

The experimental data furnished above will show that sheefa

273, Prinziples of Haman Physiclogy by Lovatt Evans, p. 181, 11th Editien.

276. ° Rheobase’ is the liminal value for indefinite duration {Lapicque ).

277. *Chronaxie ' has bzen defined as the shortest duration of a current
twice the ' rkeohasic ' streagth which will stimulate,

278. Principles of Physiclogy by Lovatt Evans, p. 181, 11th Edition.
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guna attributed to sharira vdyu and ushna guna of substances
which alleviates its prakopa-state have a reference only to the juflu-
ence of temperature on its excitability or otherwise. It would, there-
fore, appzar that these qualities do not actually or directly belons
to shartra-viyu or to the substances through which it manifests,

We had, in the foregoing discussion, to digress inte certain
aspects of neuro-physiology wilth a view to secure a proper appreci-
ation of the shfstraic description of the nature and qualities of sharirg-
vavu. This was specially necessary, because, the funciions ascribed 1o
sharira-viys, in the ancient medical classics, are exactly those which.
modern physiology ascribes to the nervous system.  In this study, we
took into consideration only those aspects as had a direct bearing on
the nature and qualilies, respectively, of the nervous phenomenon,
and the structure through which it manifests. There still remain
many other aspects of this phenomena, which need special and
detaifed study and which may be expected to throw much light on the
analogous phenomenoen of sharira-vayu in ils different aspects. But, for
our immediate purposc, we may as well take note of the observations
of Mec. Dowall on the nature of the nervous impulse. Says Mec.
Dowall, "* When a nerve is stimulated the change produced in it is
known as the nerve impuise; this excitatory process travels along the
nerve and fhe propagation of the change is evident from the effect
which follows e.g., sensation, sccrefion, movement, bul the nafure of
the change produced in or on the nerve ilself is, ltke the intimale
nature of the muscle contruction, unknown, { italics mine )}

*“ It is,*however, clear that while there may be several superh-
cial resemblances, @ narve is nof merely a conduclor of impuises,
as a wire is of an electrical current. The mosl important fact which
makes a simple physical view difficulf is that the conduction in a
nerve apparently depends on some vital activity, (ilalics mine ) as it is
abolishad by anaesthetics. Moreover, the velocity of the nerve impulse
which is much less than that of an eclectric current is snfluenced
by change of temperature, (italics mine } much more than the purely
physical processes would be { Maxwell, Keith, Lucas )

“It is impourtant to emphasize that whatever (he nature of
nerve-impulse, the impulse is self-propagating somewhat like
the combustion in a train of gun powder when ignited, although
admittedly, this convenient analogy is a very crude and erro-
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neous one. Adrian has shown that if the conductivity of a nerve
bz locally damnzd down by placing a segment in a chamber of
alecohol vapour, the impulse, as soon as it reaches an undamped
region, flaras up to its original strength as judged by its effect on the
attached muscle or th2 extent of electrical changes set up, It was
originally thought that there was a gradual fade-out of the impulse
{ a conduction with decrement } in the chamber, but it has now been
shown that the damping is more abrupt ( Kato, Davis, Forbes ). Nerve
conduction is abslished by freezing, by CO. and anaesthetic vapours
and by a passage of constant current which presumably acts by
selling up a movement of ions in a given direction.

“It may also be blocked temporarily by gentle compression.
This occurs, somatimes, as a result of tumours. In this connection,
109, it 15 inderesting to note that in a mixed nerve, motor fibres are
inore gasily blockad than sensory. ‘The fibres carrying pressure, cold,
fizat and pain are blocked in that order. Chemical changes block in
the reverse order.”*"

It will be seen from the cilalion above, that the nature of
nerve-impulse is not known or is not yet knowable—( sanghata)
and it is understood only as a change or excitation produced in the nerve
fibre due to stimulation 1. e.., a state of unsiability and excitability
anavasiitha. Secondly, the excitatory process travels along the neive
and the propagation of the change is inferred by the effect which
follows viz., sensalion, secretion and movement. In other words
while the impulse i=elf is avyakta, it is, however, understood by the
work it performs—vyakia karma. Thirdly, the nerve is not a mere
conductor of impulses, as a wire is of an electrical current. By
implication, the potentiality for the generation of the impulse and its
propagation is implicit in it. In this sense, it is self-originated or
swayambhu., Fourthly a simple physical view of the nervous pheno-
mana is difficult, as it has been shown that it apparently depends
up>n somz2 vital activity. In this sense, it is a part of pranra itseif.
Fifthly,. the manifestation of the nervous phenomena is contingent
on the state of the nerve fibre itself and on factors which influence it
in one way or the other, such as:

279, Handbook of Physiology. Mc. Dowall, pp. 62-63 ( 1948 Edition }
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( a) its structural integrity ;

{ b ) temperature-of its environment ;

{ ¢ } its nutritional and metabolic states ;

( d) the infizence of anaesthetics, narcotics etc, :

{ e } mechanical pressure on it as by the pressure of tumours; and
{ f ) factors which cause fatigue slales elc,

The resemblance between the nervous phenomenon and the
phenomenon of sharira—vdta is not superficial. It is very close.
The more one delves into the two phenomena, in their different
aspects, the greater becomes their complexity. The fivefold regional
and functional division and description of sharirg—vate viz., prana,
udina, vyana, samina and apina, ster their pathways and group func-
tions resemble, in a general sense, the conventional division of the
nervous sysiem into the central, peripheral—including the aulonomic,
—and the cardiac and enteric plexus ( the intrinsic nerve-fibres of the
digestive tube and the heart}. In fact, the functions ascribed by
Charaka and Sushrula to the sharira-vaia, in its five-fold divisions
can, in terms of modern neuro-physiologry, be described as below :
through its varous activities, the sharfra. vale exercises the important
function of the maintenance of the constancy of the fuid environment
of the body-cells {the paramiinus of Charaka); serves to combat
forces, acting from within or withoul, which tend to cause variation
in this environment; regulates the composition of the body fiuids,
their temperature, quantity and distribution by its action upon circula-
tory, respiratory, excrelory and glandular organs; mairtains the
stability of the internal cuvironment—dekadesha—which characteri-
ses the healthy body; it does this by effecting various internal
adjustments and it directly influences the conservative and restorative
processes and the expenditure of cnergy.

As regards the much controverted issue, if the sharira-vé@la is
dravya ( material substance } or shakti (energy ), we may begin our
enquiry with the panchabhautic constitution ascribed to it in all
the authoritative classics of Aywrveda. Akashe and véyw are stated
to be the more dominant »A%As of the pentad, in this case.
The remaining three B&A%fds are relatively :-small in proportion
as compared to 1ihe two &hias mentioned above. The tlerm:
bhute used here is generic. The five bhiitas stand for a classifi-
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cation of substances on the basis of their generic properties, resulting
from the structural types of their constituent paremanis — a classifi-
cation, more physical than chemical or properly speaking physico-
chemical. Paraminus are types of atoms, corresponding to each
bhila class and, indeed, one and the same paremans may comprehend
atoms of different masses, if only they agree in their structural types
{ Seal }, In this view, the anu or atom is composed of sEkshma budas
viz.. fanmatrds, which latter are the factors which confer on the anu
ils specific physico-chemical characteristics. This is the same as saying
that the physico—chemical properties of chemical atoms are accounted
for from the number and configuration of electrons, protons and neu-
trons that compose them. An atom, whether it is the smallest
hydrogen or the biggest uranium, is merely the sum-total of the
electrically charged particles that compose them.  This analogy holds
good to the arfs also, which are staled to be composed of different
species of fannidtras, The physico-chemical properties of an anun,
therefore, are correlated to ils fenma@iric structure. This fact has to
be borne in mind whiie trying to explain the qualities and behaviour
of not only sharira-vata but also those of pitte and kapha.

In the ultimate analysis, the structural and functional integrity of
the body depends upon food. The food, again is, according to the
ancient views, panchabhautic, composed as it is, with bhzitants. Bhuta.
nus in their turn, are stated to be composed of skkshmubhiilas or
tanmidiras belonging to different species. The fanmidlr@s in their turn,
represent an unequal collocation of 2riguniis—specially the rujas and
tamas. The samgnavaha and cheshtavaha srotamsi ( corresponding
io the sensory and molor nerves), the masluiunge (brain) and
the spinal cord, are constantly fed and nourished with food and they
are panchabhautic, 1. e., they represent fanmadtric systems.

The actualisation of the #rfgunas mentioned above, in action, is
directly correlated to the properlies of either rajas {energy ) or famas
{inertia or mass ), as the case may he. Any activity involving maotion
and excitement, is due to the actualisation of the rajas potentially
present in the farmiatras and any activity involving opposition to
motion and excitement is due to the actualisation, in effect, of the
{amas potentially present in the farmdfréd concerned, The former
involves the exhibition of energy and the latter inertia. The phenome-
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na of sharira-vate, as indeed, the nervous phenomenon has to
be described and explained in terms, specially, of shabda or Bkdsha
and sparsha or vayu lanmitrds of the anis which compose the struc-
iure of their material vehicle~the vitfavaha=-shrotas or nerve fibres,

As stated earlier, the sharirg-vate, as indecd, the foka vita, are
panchabhautic, the dkisha and vaysw elements of the pentad being
relatively more predominant than the remaining ihree. This can be
represented as follows ;

akt + ot + e+ ap™ + > sharira tByu
Quantitatively stated :

ak* @ e Fap 4 pr b Sharira_vidyu

It will he ceen from the above thal the valuesof ak and 0@ are
greater than those of e, up and pr.  These values are to be determi-
ned with reference to the main propertics ascribed to them. The
properties of the lqumairis™ referred to above are furnished in
the table below —

Tanmatrd  Speeific Properties  Other associated properlies

Akdsha {ak*) Vibration™ — —
Véyu (va’) Motion™* Vibration

Tejas {te™ ) Radiation™ Vibralion, motion,
{ and heat™)
Ap (ap™) Cahesion™ Vibration, motion,
radiation (and heat )
Prithvi (pt™® )} Gravitation™ Vibration, motion,

{ Mass and'weight ) radiation { and beat )
and cohesion.

It will follow from the data furnished in the table above that
sharira-vala angd loka-v@la must have a very:small mass value ; a rela-
tvelysmall value for the force of cohesion ; similarly, 2 small value for

280). Refer to * Tanmitrds’ in ‘the Fupdamental Principles of Ayurveda '
Part 11, “ Outlines of Samkhya Patanjala System " by the author, pp. 66-81,

{ 281. Frequencies per second; 282. Metres or feet per second ; 283. Quanta ;
284. Calocies; 285. Dynes and 2856 Dynes.)
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radiation and heat, The more significant and dominant values relate
to vibration and motion. The former three forces being negligibly
small, they may elude a proper and precise quantitative determination
but the latler two viz., vibration { in terms of {requencies per second )
and motion (in terms of metres or feet per second ) should permit
fairly accurale guantitative determination,

. . - 128 . . . . . . .
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chapter 9

a reassessment of the
concept of kriyakala

pitta
2 & & b &G b O

The phenomena of pilta, as compared to
the elusive, albeit, the vitally important sharira-vita presents a more
tangible and comprehensible picture. It refers to defirite and concrete,
physical and mental phenomena and events and, substances and
structures which participate in them,

The term pitte has a number of synonyms of which the more
sigmificant ones are agni and gnala. It is derived from the root 9-g=d
i, €., lap lo heatf or to burn or lo warm up’™ The significance of the
root~meaning will become evident {rom the allusion made by both
Charaka and Sushrula to its fire-like aciion. Charaka Samhiti
records Marichi as having stated that "It is egmi alone that located in
pitta, gives rise to beneficial or harmful consequences, according as itis
normal or abnormal,  **®

Sushrute has himself raised the question if pitz is the same as
agni or it is something other than this factor and, has furnished the
answer that it is identical to agni, in view of the fact that, such
actions as dekana (burning, oxidation, combustion), gachana (digestion

287, Sushruta Samhitd ; Sutra 21;5.
288, =ity AU Marana: $AFdEa: g ifa, (Charaka: Sutra 12:11-1}
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ete., cannot’ occur in the body without pitte. Hence, the reason why
pitta is known as the anfaragni or internal fire.”™”

The above apart, the functions ascribed to pefaz in its normal and
abnormal states of functioning, by Marichi, as recorded in Charaka
Samhitd, are significant. They are: “ Digestion or indigestion
visual petrception or its impairment ; normal or abnormal body—heat ;
normal or abnormal celour of the body: courage ( daring ), fear,
anger (rage), cheerfulness, confusion, lucidity and such other
opposite traits. ”

Says Sushruta: " Pitla, in its fivefold aspects, imparts, colour
(to rasa in the formation of rakta )—rAgakrit; promotes digestion
and metabolism—paktikrit; forms the ejas—ojaskril; promotes
vision—~tejakrit; contributes to intellect-medhakrit and is respon-
sible for the generation of the body-heat-Fshntakril.™

According to Vaghhata: © Pitta is responsible for the generation
of body—heat; it contributes to vision; causes hunger {appetite)
and thirst ; confers prabhi (lustre ) to the body and contributes to
buddhi: (intelligence ), medhd (intellect ), courage, valour and supple-
ness of the body. ™%

The above, in brief, are the general functional outlook of the
phenomena of pitta. Inits constitution, itis staled to be predominantly
fejas...anqd 9. . *. According to some authorities, Zpa is also stated

289, a7 SRR (& WeReeAY sy ? sl MaRaianG T ey —a wr el
TEZRNSERI G, AR N FFAITARATATAAR sfhagoaT: FEAA=ARRR
( Sushruta: Sutra21;9)
290, ureeerR Teis srmaeae: apEfafEal % a7 219 of e seemds
Wi sl geai| o ( Charaka: Sutra 12 @ 11)

-

291, UTIRFTAR SN [0 Sy A ER PR s TR
(Sushruta: Sutra 15 : 5 )

202, ecerer.. U TRTATN: CHITSRIUTAMTIEIT: ¢ ( Ash. Hri. Sutra 11)
293, Ash,Sam: S8tra 20
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to be a2 dominant element in its pa@nchabhautic constitution. The
inclusion of this elerment, is seen to be necessary to explain the fluidity,
liquidity, and the slight viscosity of pitla.

The physical characteristics and qualities of pitla, as described by
Chtraha™, Sushrutd™, Kashyapa™, Vagbhuta'™, and Sdranga-
dhara™, are furnished hereunder:

Colour Consistency Densily Tuaste Smell  Other gualities

Shukl- Sara Laghu ¥Katu Visra Satwa

aruni- { fluid ) (light} (acrid) (fle- { Equalising

varja shy) transformative )

{colours Drava Amla Ushna

other (liquid) ( when ) Vai- ( hot }

than vidag- gan-

white Ishat or dha} dhya Tikshna

and red ) anadhika { un- { keen,
sneha plea— sharp,

Pandu ( slightly sant penetra—

vivar— viscous ) smell ) ting or

jitam intense )

( Colours Piti-

other gandha

than { putrid

pandu } smell }

Nila and

pita

{ blue &

yellow )

204, elwg, X, crewARSR, vl gEEEA:, e @E:, @ TEEed), e A

} ﬁjrimfwwrﬁ’fl { Charaka : Satra 20-15)
205. wrigEwl Anh X FAET AT @g | { Sushruta)
296, ool pursited 3 qul: e | Yrvd eysraareen Aaar (Kashyapa )
297, R avigtylivd o Fe 5t T { Ash. Hri; Satra 1)
298. Magwi QA Als gvagire) { Sarangadhara )
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It will be seen from the table above that, in pitfa, we have to deal
with a fluid {liquid ) substance, alleged to possess colours other than
white and red; according to some authorities, vellow and blue and
fleshy in smell, according to other authorities, unpleasant and putrid
odour and sharpness.

The nature of this pitla :—1It is not clear from the data available
in the several authoritative texis, as to which one of the five pitlas viz..
pachaka, ranjaka, sadhaka, Wochaka and bhr@jaka, the physical quali-
ties, under reference, pertain. In the absence of any specific, direct or
even indirect and implied references made to a pitta or pitias to which
these characteristics and qualities may pertain, note may have to be
taken of ; {a}the pachaka-pitta which is stated 1o be secreted in anarea
between the pakwashava and @mashaya ; (b ) the achcha-pitta which is
stated 10 b2 secreted, just as the food which had attained amiebhava
( acidification ) in the @mé@shaya, passes on to the next succeeding porlion
of the koskta and, { ¢) the relerence made by Vigbhala to pitia, as
being the piksiti or by-product of rakia, with a view to enable a pro.
per identification of the substance or a complex of substances, which
bear these characteristics and gualities.

The ancient authorities have not made any mention of the
colour, taste, smell and density of phchakapiila. The only physical
guality of this substance, to which there is a reference, is its drawaive
or liquidity (inspite of which it is stated to perform fire-like actions ).
The nature of this pitin was examined easlier, at some length, while
discussing the concept of wgni. It was then sought to be shown that
the concept of pichakapille pointed to some internal secretion or
secretions, secreted by the agwidharGhald, in the grahasni ( correspond-
mg to the mucosal glands of the duodenuzm )—some of them exercise
a regional influence and olhers, systemic, particularly metabolic. A
suggestion was, then, made to the secretogogue influence of the food
which had attained amlabhdva { acidification ), resulting in the secretion
and discharge of the achcha-pitta (corresponding to the combined
hepatic-bile and pancreatic—juice). The concept of pachaka-pitta
will, therefore, be seen to be a complex one as the schema below will
illustrate.
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Acidified food from the )
Bmashaya while passing (——-» leads to the secrelion

through grahani ) of pichaka pitta, which,
int turn, is responsible
for
. '/’I
& 5

the secretion and discharge influencing tissue-
of achcha-pitia in this metabolism,
place especially

oxidative reactions
| and the production of
b heat.

which aids in the

digestion of food

in the intestines

and the separation

of the sara from

kitla.

Since facls, as are known today, show that internal secretions are
secreted directly into the blood, the guesiion if these could have been
procured and that, in sufficient quantities, to enable a determination of
their physical gualities would arise. It may not be possible to
pet a straightforward answer to this. The case of gchcha-pitfa, on the.
other hand, s different. From available descriptions of it, it is seen
to be an external secretion and can, there{ore, be obtained in
quantities sufficient for necessary examinations. In Jact, the gastric-
secretions and bile are, to—day, easily aspirated from the stomach
and duodenumn, for qualitative and quantitative tests.”™ Such tests
have yielded fairly accurate information as regards their physical
qualities and chemical composition. These are significant in the
present contexi. The secretion, relevant to the present discussion,
is bile which is a yellowish, reddish-brown or green fluid, according
to the relative preponderance of its two chief pigments. It has
a characteristic musk-like odour, a bitter sweet taste and an alkaline
reaction,"™
299. Bile may be collected by means of a tube which is swallowed into the

stomach and which passes into the duodenwn, if the subject lies on his

tight side.
300, Mc Dowall; " Handbook of Physiology and Biochemistry '+ p. 404 ; 1951
edition.
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The combined bile and pancreatic juice, which is discharged into
the duodenum, in a general sense, exhibits the general characteristics
ascribed to pitta. The slight viscesity of pitta — ishat or anadhika-
sneha, bears a resemblance to bile, which latter has in it ““small quan-
tities of fats, soaps, cholesterol and lecithin 7. The emlarasa of pitta
can be traced to its contamination with the gastric contents. Similar
may be the case with its’alleged acrid taste. Its yellowish, bluish or
greenish colour can be attributed to those fractions of its composition
as may have been derived from rakia. The normal smell of pitta
is apparently visre gandha {fleshy smell}; the unpleasant and
putrid odour attributed to it by certain authorities, may be due to its
contamination with food substances which may have been subjected
to fermentative and putrifactory changes—stma state of the dosha. ™"
Its tikshnatwa and ushnatwa are possibly inferred {rom its digestive
functions.

The reference to pitla as the vikriti {or by-product } of rakia is
equally significant. This reference by Vagbhata reads as follows:

foret Tove fa: ie g |

TNy $Re T AR N

SWEFE] G T, HgR 9T aq i

{ Ash. Hri: Nidana 3 : 3-4)
Rendered freely, the import of this shloka, is as follows :—

“ Pitta is the by-product of rakia,~both because of its intimate
co-existence with rakiaz as well as its capacity to vitiate rakiz. In
addition, from the point of view of both colour and smell, pitlz is a
homologue of #ekta, Further, both »aekia and pitiz share a common
site in pltka ( spleen } and yakrit ( liver ).

The implications of this view, studied together with Charaka’s
observation that pifie is the mala of rakiq — s femr ™ —can be
summed up as follows in the light of lmown facts of today.

301, Ibid.
302 =g iR i v il o 1 sseErETRgng Rt A AR R 0
eraid @ARese 8 FzEaEaT | v [y R o9y u
{ Quoted by Vijayarakshita in his tikd on Madhava Nidina, Chapter I}

303, {FeAeq ([Gogqd, W g FRIEA: |

9H, AiHE TH, 5 2958 AgaE

g g wadmed, 9o S smigTag

{ Charaka: Chi: 15; 18-19}
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The physical characteristics and qualities of the pitta described in
the ancient A yurvedic texts bear a striking resemblance to hepatic bile
(better still, the combined bile and pancreatic juice }. The pigments of
bile—the bilirubin and biliverdin—are essential constituents of the
haemoglobin-complex. From this point of view, it may be stated that,
rakta is the seat of pitfe. The bile-pigments are also the waste-pro-
ducts or mala of the blood. Rakta and pitla have identical colour. The
truth of this statement will become evident by taking into considera-
tion the fact that, though bright red in colour, if left undisturbed, the
blood separates into iwo parts—the lower contains the cells and is
opaque and red, while the upper is a clear pale-yellow hguid —the
plasma, Under the microscope, an enormous number of pale-yellow
discs—the red blood corpuscles—floating in a clear colourless fluid
can be seen. It is-the setiling down of these red cells, which bring
about the separation of the blood into two parts: although yellow
when seen individually, they ( the red cells} appear to be red in bulk.
The colour of the hepatic bile is gollden yelow. This is largely due to-
its pigments, when set free into the blood. The hilirubin contributes.
to the normal colour of the plasma. Both blood and bile have nearly
the same characteristic-fleshy smeil. In addition, the two factors are
intimately correlated o the liver and spleen.

In a sense, therefore, the correlation, as stated in Askfanga Hri-
daya, of pitta and rakia, sums up the blood-hile relationship,™* as can
be seen from the fact, that the process of bile formation consists
in the removal of bilirubin from the blood ; its conversion in the liver,
its excretion mto the bile-canaliculi and through the common bile-duct
into the duodenum ; the re-absorption of it from the intestine in the

304. The breakdown and rebuilding of the importaot constituent of hlood
viz,, the erythrocytes, which are being continwously formed and
destroyed by the reticulo-endothelial ceils, proceed throughout the
life-time of the oryanism. Erythrocytes, to alarge extent, undergo
destruction in the blood-stream, due to the stress and strain to which
they are exposed during their passage through extremely small blood
vessels, thinner than the hair, At last, becoming old, they are not
able to withstand further stress and strain, and undergo * fragmenta-
tion’. Fragments of different shapes and varying sizes—from that
of a half or quarter of the whole cell to a mere dust-like remnants,
containing haemoglobin { haemocouia ), are to be found circulating in
the blood and spleen and, to a lesser extent, occasionally in other
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form of a colourless compound-stercobilinogen-which is utilised by
liver cells for the formation of {resh haemaoglobin. The part played by
the spleen can be seen from the fact that the macrophages in it take
over the fragmented dust of the derenerated red cells and convert the
satne into bilirubin.

It will thus be seen that, the description of the physical charac-
teritstics and qualities of pitfe, as mentioned in the ancient Avyurvedic
classics, may refer to the hepatic bile or, possibly, to the combined hile
and pancreatic juice.  This conclusion is further supported by authori-
tative references made to conditions caused by abnormal states of
functioning of pitte. TFor example, according to Vagbhkata, “an
increase of pitia causes yellowness of urine, faeces, eyes and skin;
increased appetite, thirst, burning sensation in the body and insomnia” *®
“These signs and symptoms, especially, the yeliowish urine, faeces, skin
and eyes are known, today, to be due to circulation in excess of the
bile pigment bilirabin-a condition described as bilirubinaemia.

In addition, Chakrapini daita, in his commentary on Charaka's
reference to shakhashrita Mmala™ says thal, the non—excretion of the

tissues. From the determination of bile-pigment excretion, it has
been estimated that, io health, between seven and ten million red-
cells are destroyed, in this way, every second. Of course, the same
number must be formed alresh by the blood-forming tissue. The
loss of haemoglobin is between 16 and 24 grams daily. The
heamoglobin-dust is changed, during its passage, inte organic iron
apd pigment bilirubin. The bilirubin is transporied to the liver
through the medium of ‘plasma and is slightly changed, during its
passage, into bile. Fart of the hile is excreted through the inlestine
vig the bile-duct and, in the bowel, bilirubin is converted to colourless
stercobilinogen and stercobilin, which latter imparts to the faeces its
natueral dark colour, Stercobilinogen is reabsotbed into the portal-
stream and is utilised by the liver for the formation of new hasmoglo-
bin, 1t is seen that the bilirubin, in the liver, s taken up by kupfer
cells and free blood and gels converted into bile- pigment-biliverdin,
which when reduced becomes bilirubin. The protein-free is set into
the biood, contributing to the yetlow-tint of the plasma.
{ Based on Physiologica! Basis of Medical Practice by Best Taylor and
Physiology by Winton & Bayliss }

305. dafgaivas goggeetEman ( Ash, Hei: Stitra 11: 6 )

306, ETRATESaT AATANTY At
WA ArETesA seor g = U
T A ey
T G [T greEwiEt ¢+ ( Charaka ¢ Chi. 16 126-128 )
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pitta which imparts to faeces its characteristic colour—malaranjaka~
into the koshia, is responstble for the shwelavarchas or whitishness,
among others, of the purisha (faeces ), in this condition.™ This
altusion, would lend additional support to the thesis that pétfa to which
the physical characteristics and qualities, now under discussion
refer to the liver hile.

An attempt at an identification of piffa as above, on the basis of
the peneral description of its physical qualities, available in the extant
samhila granthas may leave many of the physiclogical and psycholo -
gical functions atiributed te it unexplained. These functions are listed
in the table below.

Bivlogical or Sharirika Psychological or Minasika
Prakrita Vatkrita Prakriia Vaikrita
or physio- or patho- or or
logical togrical normal abnormal
Production ot Impairment Courage Fear-complex
hunger, appe- of hunger,
tite, digestion appetite,
and thirst digestion

and thirst
Visual Impairment
perception of visual
perception
Haemopoiesis Impairment Cheerful- Anger or rage
or the ¢coloura— of the ness
tion of rasa in formation
the process of of rakita.
the formation
of rakia
Production of Abnormal or Lucidity Confusion
body tempera— subnormal of the mind  of the mind
ture temperature
Colour of the Impairment
body, lustre of skin-health,

and complexion lustre,

307, Naad\: 57 FEeafioeT AvEE AR
agwr 3] wadn ( Chakrapini datta on’the above )
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—skin health colour and
complexion Intellection
and Hiocy
The formation Impairment intelligence
of gjas of the
formation
of ojas.

In ather words, the genera! physical characteristics ascribed to pitte
may not have any direct bearing on ranjuka, s@dhaka, Wochaka
and bhsdjaka piflas. Neither can they have any relevance to the
pachaka pitie-complex which, as shown elsewhere, contributes not
only to the digeslive events but also to tissue-metabolism i.e. dhatupiaka.

The next stage of our enquiry should therefore concern itself with
the nature of ather piffas viz., ranjaka, sidhaka, dlochaka and bhrdjoka
vis g vis their biological {including psychological ) functions. It is
necessary te note here that the pifes referred to above are not
mentioned in the available editions of Charagka saminia. Sushrula and
Vagbhata, have, however, described their locations and functions.
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chapter 10

a reassessment of the
concept of kriyakala

ranjaka pitta
o G & H & L H K

Sushmm has designated this pifte as ranjaks-
gni®™. He has indicated its location in the yaksit or liver and pltha
or spleen, Infunction, he has stated that, it confers colour to rasa i. c.
rasaragakril. Vagbhata has, on the other hand, identified its location in
the @mishaya or stomach and ascribed to it the same funclion as
Sushruta has done™ According .to the ancient Aywrredic view,
rasadhidiu is stated to contribute to the formation of rakia or blacd
with the help of ranjaka pitta, which is claimed to impart' to rase
its colour.™ It would, therefore, appear that renjaka pilta plays an
essential part in the formation of rakia.

Chronologically speaking, Sushruta appears to have been the
first authority, in the world, to have associated some principle present
in the liver with and also relate spleen to the formation of blood. He
has recommended the administration of raw-liver of goats, together
with the pifie contained in it, in the treatment of loss of blood in

308, ¥7 Azl M aded, AR G, 9 URT TEEET: 0
{ Sushruta: Sitra 21 = 10)
309, smmmamad U4 wAE wiswIA A {Ash. Hri: Sotra 12: 13)
310. W wwt ot mFwmat (rsAi-Vagbhata ) 93299 )
fistAn: 4 e @ A= v (Charaka: Chi, 15 : 28)
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rakta—pitta ( idiopathic haemorrhagic states ' He has also indicated
its use in night-blindness.”™

After over ten centuries, Visbhaty indicated the existence of a
haemopoietic principle in the stomach. He does not appear to have
taken note of the eatlier observations of Sushrate, who associated this
principle with the liver and spleen. Nonetheless, it is significant to
note that the functions ascribed by him to this stomach-principle
was the same as those attributed by Sushruie to the liver—principle.
There are also references in Charaka samhita to the use of intestines
elc.,—{QRM=aA)} of goats in cuses of loss of blood and faeces in
haemorrhoids,*"?

‘The fact that, between them, the stomach and liver contribute an
identical factor—=the ranjaka piltu—essential for the formation of that
element whizh makes blood appear red, visualised by Sushruta and Vag-
bhata round about the fourth century B. C. and fifth century A. D.,
respectively, has, since been, experimentally confirmed by modern work-
ers, in the late twentics of the present century. Minot and Murphy
showed (1928) that the liver was the most effective ingredient in the
diet for the treatment of anaemiza in dogs. He tried the effect of adding
liver to the diet of pernicious anaemia patients which was followed by
dramatic results. To<lay, lightly cooked-liver, half,to one pound or,
preferably, an extract of liver, has heen recognmized as a sgpecific in
anaemia. The factor in the liver, which is essenlial for the maturation of
erythrocytes has, since been, demonstrated to be associaled wilth the
non-protein fraction of the liver-substance, which is known as the
anti-anzemic or haematenic principle.

Ricks ¢ gl reported in 1948, the isolation of red needle—shaped
crystals of a substance which was shown to be many times more
powerful than most purified extracls of the liver, which causes
erythrocyte responsein pernicious anaemia. Later, Smith reported

311. s R a ez Miggs
TEI TN [Frgagad v (Sushrata: Uttara 45 :28)
312, (Au=y AaeETd WEAH)
TR WOEFRUI v
YA aop s e Agig awremagy aga (Ibid 17 - 24)
313, oimennd A% FRITgRartT ageEE |
T AFHGUS. .. .. ARG T { Charaka: Chi. 14 : 208)
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the isolation of an amorphous red-principle from proteclised liver
which was effective in pernicious anaemia in very small doses—around
half a milligram. The red colour of this substance was described as
having the colour of cobalt salts. This material, now referred to as
Biz, has, since been shown to be a cobalt-complex. This is, ohvi
ously, the erythrocyte maturation factor in pure or nearly pure form. "

Castle, (1929,) showed the presence, in the gastric tissue, of
the material necessary for the formation of the anti-anaemic factor, it
being, like liver itself, effective in the treatment of pernicious anaemia,
Defatted and desiceated hog's stomach is, nowadays, employed as an
allernative to liver or liver extract, [or oral administration. Castle’s
intrinsic factor, as this gasiric factor is known, is not a stable com-
pound, as compared to the liverfactor, In a normal person, the
anti-anaemic principle has been shown to be derived through the
action of the intrinsic factor upon the extrinsic factor, contained in
proteins, especially animal proteins, of the diet.”**

These modern advances have, in a general sense, confirmed the
earlier findings of Sushruie and Vaghbhata and, shown that, these
two factors, viz., the stomach and liver principles, between them, are
concerned with the production of the anti—anaemic principle, The anti~
anaemic principle of the stomach, interacting with the extrinsic factor of
the diet has, also been shown by modern workers to be stored up in the
liver and possibly, in other organs also. It is then drawn wpon for the
maintenance of the normal blood—forming activities of the red-bone
MAarrow.

It is of interest to note, in this connection, that both Sushruta
and Vagbhata have stated that, the main venue of rakla is yakrit
or liver and pfiha or spleen™ The former has stated that the bloods
having its seat in these organs, lends support to and augments the
functions of other seats of rakia. These authorities have noted
that the two muin seats of rakia viz,, yakril and plika are the

314, After Best & Taylor: " Physiological Basis of Medical Practice’
1950 Edition.
315. Adfter Best £ Tailor; * Physiological Basis of Medical Practice * ', 1950
Edition.
316. N9 9 FgeiEge, A IPNTER | AvebaRTen DaeAEmaE T
{ Sushruta : Satra 21: 16}
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seats or ranjake pitta—SATAIT: €T SEd IFI T ( Vaghbata )
5z §ad (Sushruta ). By implication, it would follow thats
these sthFnas or sites, have to do either with the formation of rakie
or serve as its reservoir or both. The term sthd@nz may mean 2
storage depot or the place of production or both. That the yaekrit
and plika are the sthdnas of rakiz can very well be appreciated from
both the points of view. This observation is fully supported by the
developments in modern physiology.

There is however, no direct reference, in the samhild gran-
thas, to the other sthiinas of rakta. The concept of the formation of
rakta, according to Aysrveda, will remain incomplele to-day if the
contributions made by modern physiclogy, as regards the part played
by the red-bone—marrow, in the formation of blood, isnot taken
into account. There are, again, no direct references in the samhild
granthas to the part played by smaji@ or bone-marrow, in the
formation of ragkfa. There is, however, a mention in Sushrulu-
samhild of saraktam medas, corresponding to the red-bone marTow.
The context in which this reference eccurs is of significance. Says
Sushrata : Majja is present inside the sthitlasthis. The substance
present within other gsthis, is spoken of as savaktam medas.”™" By
implication, the majja present in sthitlasthis is arakiom medas.

This distinction is interesting and, obviously, the composition
and functions of the two substances are not exactly the same. The
majja fraction has been defined by Vaidyka Shabdha Sindhu, as
shuddha—sneha or purefat.’" Charaka also refers to the filling up of
the bones with medas, which is the majja""" According to Sushruia,
majjd contributes to the formation of and an increase in the male-
reproductive element ; it fills in the internal cavities of bones and is
the chief source of body strength*™® There is nothing in this to

817, eypmifbasy ADF mameramuisA: ¥ 2iEAtY A W WE IS N
{ Sushruta: Sharira 4 : 15 )

318, REN-FEST: FECIEEAL, O F ARACTFAT 1

aeT T QN | ERTeeT: QIFrTEy, A% § S TAA a9
319, w0 av Afdacet o wdfion o FzmAd oiR Ha W aw e

aettemmieg, 40 ©lg: g% qMAd T N

{ Charaka chi 15 : 31-32)
320, T ¥ 5% gFPP gunest 9 SR
{ Sushruta: Sutra 15 : 7)
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suggest haemopoiesis. The composition of this portion of maffa
which, as stated above, is stiddha sneha, is shown by modern physiology
to bz the sam2 as the composition of fats stored up in the adipose
tissu= present elsewhere in the body, viz., palmatin, stearin and
olein?  According ‘to Mahamahopadhyaya Kaviraj Gananath Sen,
majja is of two kinls, viz., pita and rakla. Pita is found in the
stzlak3sthi, while the rakiaisfound in other bones. Majjais the grosser
form and is not dissimilar to medas. Because of specialisation in
their functions, medas and majja have been treated separately.”*

It is, howaver, seen from recent contributions to modern physto-
logy that, “in adult animals, there may be three forms of bone-
marrow, yellow, gelatinous and red. By starvation—zspecially in
birds—the amount of yellow-marrow is increased at the expense of
taz red; wien the animal is fed again, the marrow is changed first to
the gelatinous and then to the red form. In the yellow marrow, there
is an abundance of fat cells and the blood forming tissue is small in
amount and dormant...... After extensive blood destruction, the red-
marrow is found to have increased in extent and, in many cases, to
have'invaded the greater part of thz shaft of the bone,taking the place
of the yellow marrow.”**

In other words, the fatty yellow bone-marrow, does not appear
to have any direct bearing on blood formation. But, there are certain
peculiarities about this tissue which have to be taken note of. They are:

(i) inearly childhood it was mostly.of the type of red bone-marrow

(ii) even in adult life, the fatty marrow retains the essential
reticular structure of the haemopoietic tissue and is capable of turning
into red bone-marrow, under suitable stimulus e. g., pernicious
anaemia..**!

The red bone-marrow has less fat ; it is pronouncedly reticular in
structure ; its cells are endothelial i. e., made up of phagocytic endothe-

32L. Mc Dowal: “ Handbook of Physiology and Bic-Chemistry
P. 231 ; 41 edition.
322, @mrat 4 wARgaaE: e ) o B D309 1 49 G IsmEART: TR
TFEAIY o ASFIEATY | 157 % esio JIAsOTRIsrd d5matg 7419 90g:
{ Ganapatha Sen-Pr, Sharira, I Part, p. 10
323. Starling's Principles of Human Physiology ( p. 524. 11th Edition.
324, Best & Taylor: Physiological Basis of Medical Practice 1950 Edn.
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lial cells ; it is full of erythrocytes in different stages of formation and
is immensely vascular consisting, as it does, of arteries and veins and
rich plexus of sinusoids. We have here an explanation for its being
designated by Sushruta as saraktam medas.

The part played by the plika or spleen is easily told. While, of
course, it has to do with the formation of leucocytes, it is, however
a storage depot of erythrocytes. These are stored in the splenic sinuses
and supplied to the body, as need ariscs.  In a sense, it may be stated
that the red-marrow isthe manufacturing depot of ervihrocytes; the
spleen, their storage depot and the liver, the depot where they are
destroyed,

The chemical faclor essential for the maluration of erylhrocytes
has been, as already noted, shown to be the liver principle viz., B, s
red cobalt-linked enzyme, corresponding to ranjaka pitla.

If, as is warranted by proven facts of science, the sarakium medas
is also included as une of the important sites of rakia and, therefare, of
ranjaka pilta logether with the yakril and plika, then a complete
piciure as yet available of the part played by ranjeka pitle in the

r._ e . [ rekig can be diagramatically shown as hereunder.

WAEFIT Of LIVER

sy, PMASHAYR DR STOMALY
s

v aere —fARBC SIORAGE
-;',‘;.:-" PLIHA OR SPLEEN
£ LRAYTASTHANA}

S ETTRINGIC FALIOR {FROM FOOD)

FANIAK TTA OF
AUSHRUTA (B.a)

FANILER FITTA OF VAGBHATA
(CORFESFONDINE 10 TALTLTS (HIRINSIL FRLTOR }
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chapter 11

a reassessment of the
concept of kriyakala

sadhaka pitta

o &b & H H H H &

Chamka has not made any direct mention
of sidhaka-pitta, in his samhifd, except for including some of the
functions ascribed to it under those or pitfa, in general.*® Chakrapin:-
datia, his commentator has, however, described this pifia and identified
its location as the hridaya. The funclions ascribed by him to this pifte
are: shourya ( valour, courage, bravery), bhaya {fear-complex),
krodha (anger or rage), harsha (exhileration or elation of the
spirit, cheerfulness ), moka ( delusion, confusion} etc.*™

Sushruta and Vdgbhata have, both, made direct mention of
stdhaka-pitta and described its location and functions, in their
respective works., Says the former: “ The pitta located in hridaye
is to be known as the sadhakdgns, inasmuch as its function is to
enable one to achieve one'’s aspiration.”? Dalhana, his commentator,
observes on the above that: It enables one to achieve one's
manoratha, viz., dkarma, artha, kdma, and moksha. This, it does

325 ... I s g 5§ S BRI Squd gAY L
{ Charaka : Siitra 12 )
326. ... 09T EEURI GITEEY { Chakrapani on the above }

327, 7A, U9 w599 afeaq eTIRISRITE fam: arstmemmaraneagT: |
{ Sushruta : Sutra 21: 10)
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by dispelling the kapha and tamas of the hridaya and, thus, enables
the manas to perceive things clearly.”™

Vigbhata, in his Saemgreha notes: * Located, as itis, in
hridaya, sAdhaka-pitta is responsible for buddhi (intelligence)
medh@ (memory and intellect), ufsha (cnthusiasm) and the
achievement of one’s aspirations.”® In his Ashféngahridaya, again,
he has located this piiie in the hridaya and attributed toit buddhi
{intelligence ), medhd (memory and intellect ), abhimana (self-
esteem) and the capacity that enables one to achieve ones
aspirations, >

The foregoing -are all about the references available in the
existing editions of the three main samhifd granthas to sadhaka—
pitta. It will be seen, from these, that this piftz may be a substance
or a complex of substances which are deemed to be essential in
connection with some of the higher mental faculties and emotional
states which is or are correlated to the ..tructure described as the
hridaya. ‘The concept of sadhaka—pitta would, therefore, appear to
be psycho-physiological, in ils outlook. A proper appreciation of it
and the evaluation of the factors concerned with it would seem to
depend upon aclear understanding of the implications of the terms
krit or hridaya. These terms have several synonyms. According to
Amara-kosha, chete, swiniam, hril and manas are the several
synonyms of hridaya*' the location of this organ in the uras
(thorax ), has been described by the authors of the sambhila
granthas, especially Swushruta, according to whom, hridaya is
located on the left side of kfoma and (above) wyakrit (liver) and
above pliha (splecn ) and to the right of phupphusa™ It is stated
to resemble the lotus-bud in shape, and hangs with its apex
downwards and is the seat of consciousness™ and the root
of the pringvaha and rasavaha srotasas { corresponding to the

328: @y WY gyt @sEmidaadeaadTgEeE  oRidEmaeRmgeIrder avE
5, FEI | @RICIERANIsIAgNwdgayTageaig 0 (Dalhana on the above )

320, glRed FRpERTERTTRAROreE wrasa 1 ( Ash. Sm. Shtra 20)

330, gEwafaEatim@dard | sea g [ ( Ash, Hri. Sutra 12:11)

331, N9 g owEregd el &Y 89 o Amara Kosha )

332, seevin. DEAFERERS g4, T @ 9HAT: qorIg )
AT WAL A FIFIA, TR0 TFTHRS W, ( Sushruta: Shirirs 4 31)
AGIET A veee e |

333, gudidor wedl ggd wigdmen {Ibid 32)
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respiratory and lymphatic apparatuses )™ Sleep, in the view of this
asuthority, overcomes man, whenever, hridava becomes enveloped
by the effects of tamas.™ According to Charaka, the body, with its six
parts, vignina (knowledge ), indriyas (the cognitive and conative
organs ), indriyarthas { the objects of the special senses, such as touch,
including pressure, pain, heat and cold, smell; taste ; vision—including
light, colour and form, and sound ), the @fma ( soul } with its attributes—
the chetas (mind ) chintya { mental concepts ) are all dependent on
hridaya. He regards this organ as the support of all factors, referred
to above, very much like the central pole is of the thatch-work
of wigwam. He states that, if Aridaye is even shghily injured, the
subject falls into a sweoon and, if seriously injured death may
follow.™ Emphasising the importance of this organ, he says that it is
the para-nfas { supreme essence and, consciousness, in all its aspects,
for which reason it is known as the maehat and artha. Y Kashyapa, has
expressed the view that, all indriyas { cognitive and conalive organs )
together with the manas ( mind } emerge from hridaya.’”
Hathayogapradipika holds that manas is the master ( or lord )
of the indriyas and vAyu the master (or lord) of the manas ™
Atharva Veda notes that :
“ Atharva has, inseparably, sutured (blended) together the hridaye
and the shiras (head ) in man, Because of this relationship, v3yx is

334, A% womEgET 08t 759 8% ...0.. 0 ( Charaka: Vimana 5: 7)

RAnAT saat 5T 2§ ....n... 1{Ibid 8(2})
335. R4 AemgE o Qfm:

aﬁrsﬁru% Aftsre FaT A ZEnLn

TABTERETRE, weel e, . % { Sushruta: Sharira 4 : 35
336,  wegug lﬂlﬁﬁlmmi

STl N GOTEATERT & @] OEs o ( Charaka Sutra 30: 4)
337, S i§ wraarast ggaied

AT gTae: o { Ibid 5)
338,  awiNTEAgEl DErawmaeE |

g, Aq WAt iRk awy dfaaa « (Ibid 6)

Aeeedtora: va@ a9 Aawng: |

&34 wEpdn aenys fAEmd o (Thid 7)
BRI, ggwg d9viy ggaicr IR0

ST, i ({ Kashyapa ;: Chi. 8:6)
340, gPrgmt wFr M wFAreg wEA: |

{ Hathayoga Pradipika )
Vayu in pp, 37, 38, 39 and 189 to 217.

B " 2



introduction to kayachikitsa . e s e .

located in the upper portion of mastishke (brain) and, it controls
every thing, "4

Says Bhela, in his sgmhil@ : " Manas is enclosed between the
shirgs ( head ) and f@u (hard palate ). It is sarvendrivapara (the
controler of all sudrivas i.e., the cognitive and conative organs}. It
receives the objects of the senses viz. rase (taste ) gandha (smell)
sparsha { touch } and shabda ( sound ). It, thus, becomes conscious
of its surroundings, The power of all fndrivas (senses) is derived
from manas. ‘The cause of different modes of the functioning of the
intellect is chitta, which is located in hridave and, chitte is also the
basis of all other functions ...... Chittn is an aspect of manas.
Because of its ability to discriminate between kirya and ak@rya
{ action and inaction } and shubhka and ashubha { good and bad ), it is
spoken of as buddhi. The man possessed of this faculty is known as
the Buddha. ™" In the sh@rirasthana of his samhild, Bhela notes :
“ there is one hridaya; it is the seat af chetan@ (consciousness ). 77
He has cited Pardshara, as saying that hridaya is the foremost organ
to be formed first in the evolution of the body. It iz the organ of
nadis, and Bharadwija as holding the view that, the shiras (head)
is the mila {organ or root) of vignina (knowledye )" According
to Charaka: " The part, wherein, is contained the vital centres,
which is the seat of all senses and which is the best among all parts
of the body, is named as the shiras ( head ). "™

A careful sifting and assessment of these references will show
that ; the terms kridaya and manas have often been mixed up; even
though, the authors of the ancient medical classics have located the
hridaya in the uras (thorax ) and described its shape and anatomical

341, maisRe ddiamal 2gg = T

ARasmged So77 vamAlsfaiia: o ( Atharva 10-2-26)
442.  Eremesaed a4 e L

AR dig AvmENTEmen WFRFE

g (37) ® (A7) 7 (8:) 74 iy SRl 45|

wrevr wgiT (g gmywidag of Bhela samhita : Unméda chikitsa )
343. gzgum wmagaeR oy { Ibid Sharira }
344, 79 AT 23T R ( Bhela Samhita: Sharira)
345, [AmmgmEM Tgser FReE waes: 0 (Ibid )
345, W SonIml TR REn sS4

aymHgRgAal regmdar e (Charaka: Sutra 17:12)
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relationships, still, most of their references appear to pertain fo the
mastishka ( brain }, especially the cerebrum. This becomes evident
from the references of Sushrula to the cause of sleep. Charaka's
reference to the shiras (head } as the seat of knowledge, sensory
organs, the objects of the senses, soul, mind, and mental concepts also
points to the brain. The term kridaya, in this context would, perhaps
approgriately refer to the manaes or mind, which isone of its synonyms.
Kashyapa's reference, likewise, pertaining to the emergence of the
cognitive and conative organs and manas (mind) may pertain
to the bram and, in particular, to the cortex. The reference
cited from Hathayoga-Pradipiki is significant. It correlates the
indrivas to the mind, and the mind to #dyx or nervous system. Even
more significant and pointed is the reference extracted from Atkarva
Veda. 1t is seen here that, the hridava and shiras ( head ) are insepa-
rably welded together, signifying the relationship in which thehead and
brain exist. Even so, the suggestion of Atharva Veda of a justificaion
for the location of the seat of Vayw, up in the mastishka { brain)
would refer to the cerebral cortex. The mention that this area con-
trols all bodily activities would lend additional support to this view.

Much more important is the observation of Bhelq that, the manas
is located between the head and the hard palate i. e., the roof of the
mouth and also that, it ( the manas ) controls the activities of sense-
organs, receives «ll sensory data and thus, secures knowledge of its
environment, will show that the manas, in this context, is not the
heart ( in the thorax ). This reference also points to the brain. Lastly
the reference from Charaka relating to head as the seat of all
senses and vital centres will vbviale the possibility of confusing the
thoracic heart with the hridaya, which is often used as a synonym
for the manas. The aclivities of manas (mind) are the direct
outeome of cerebral functions.

The term mind has been used abave to imply the brain,
especially, the cerebral cortex and cerebral processes. A
school of modern psychology makes use of the term sear
ming to designate the brain. The cerebral cortex is, for all
intents and purposes, the seat of conscious, sub-conscious and
unconscious activities, usually ascribed to the different states of
the functioning of the mind {manas). A synonym of manas
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{ representing, perhaps an aspect of it } is buddhi. Ayurveda speaks
of five indriya-buddhis to which are correlated the five buddhindriyas
(the five spacial senses or exteroceptors ). The indriva buddhis,
obviously, correspond to the areas in the cerebral cortex where, the
five kinds of sensations viz., tactile, gustatory, olfactory, auditory and
visual are experienced. The events of the external world are intimated
to the mind { manas) through the buddhindriyas to the indriya-
buddhis. Subsequent events leading to vigndna ( knowledge), such
as the sorting out of the sensory data, their interpretation, orientation,
integration and ideation are dealt with by the association and stlent
areas of the cortex. As stated by Winton and Bayliss, ** If such terms
as the mind have any meaning apart from the behaviour of the whole
organismn, they are clearly more closely connected with the cerebral
cortex than with any other part of the body. ™ It is true, at any rate,
that the mind depends upon the brain and, as stated by Margret
Knight : “This could be more appropriately expressed as mental
processes depend upon processas in the brain. ” %%,

The enguiry, therefore, of sadhaka-pitta, which is stated to he
located in the kridaya and held to be responsible for some of the
higher mental activities as also for some of the emotional states
may have to he directed more towards the brain rather than to
the heart.

Before proceeding further, it is, perhaps, necessary to digress a
fittle, to consider the available references 1o some of the abnormal
states of functioning of the higher mental faculties and emotional
disturbances with which sddhaka-pitla is concerned. Such an enquiry
may throw some light on the question if, it is the thoracic heart or
brain which is iavolved, in some manner, with the causation of the
aberrations of the mind, such as the apasm@ra ( epilepsy ), atatwa-
bhinivesha and unmida { insanity ).

Describing the pathogenesis of apasmara: Charaka notes,
“QOne in whom the doshas have become excessive and are impaired
due to addiction to unwholesome and contaminated food; the
safwaguna having been obscured by famo and rajo gunas, the
hriduya bzcomes involved by prakupila doshas; and the manas

347. Winton and Bayliss; ** Human Physiology ", 1948 Eda,

348. Margret Knight; * Consciousness and Brain *
-Science News, ¢5th issue, p-97.
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being oppressed with worry, libidinal excitement, freight, anger,
grief, anxiety, etc., gpasmira manifests itself. The Prakupita
doshas lodged in dhamanis, involve the hridaya and impairs its
functions, The person so affected is overwhelmed by stupour and
the derangement of the mind — the chefas — and, he sees imaginary
{ non-existent ) things. i. e., viswal eura. He drops down suddenly
and is afflicted with tremors. His tongue, eyebrows and eyes
become distorted, foam issues from his mouth and the hands and
feet become convulsed. When the paroxysm is over, he regains
consciousness as though awakening from sleep.””**®

Describing the condition known as alatwaebhinivesha. he
observes: “In a person, in whom, lhe manas is enveloped by
rajas and moha and who is addicted to the ingestion of malinghdra
{ speilt food ) and given to vegarodha, the doshas become prakupila
due to excessive and promiscucus indulgence in things which are
cold and hot, unctuous and dry etc, and get localised in kridaya,
impair the pathways of the manaes and understanding. In this
condition, the manas and understanding hecome enveloped by rajas
and moha and disturbed by rampant doshas, the indindual ( thus
affected ) becomes stupid and, enfeebled in intelligence; he tends to
formulate erroneous judgments relating lo the true and false and
the wholesome and the unwholesome. Authorities entitled to an
opinion refer to such a condition as atafwabhinivesha, delusion, and a
great disease, "%

Discussing the etiology and symptomatology of unmade (insani-
ty ), Charaka notes: “ The causative factors of #nméda are, the inge-
stion of mulually incompatible food, spoilt and contaminated food,

RIS IMHE ST
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disrespect towards gods, teachers and the twice born, manobhighdia
{ mental trauma ) resulting from extremes of fear or joy and errors in
physical activity.

“ The saariradoshas of the weak-minded (a! pasatwa) bhecoming
impaired vitiates the hridaya which is the seat of intelligence, get
localised in the manovaha-shrotasas and soon disturb the functions
of the manas,

“ Confusion and extreme fickleness of the mind, agitation in the
eyes, unsteadiness, incoherence of speech and mental vacuuity are the
symptoms of unmiddea.

* The imbecile, afflicted thus, is unable to know pleasure and
pain, and right behaviour or duty. He knows little of mental ease.
Deprived of memory, understanding and wits, he Kkeeps his mind
wandering, ”

While Charaka has associated gpasmara and unmida with hri-
daya, Sushruta has not made any reference to it in the samprapti of
these diseases. Says Swushrute ' The hyper-hypo and perverse cor-
relations of the indriyas with their respective arfhas ( objects), as
well as putting them to use in the partaking of filthy, impure and
incompatible articles of food and regimen of conduct; the repression
of any of the natural urges of the body or the aggravation of rajas
and femas or mating with a woman, in her periods or indulgence in
amorous fancies ; fright, anxiety, anper, grief etc., leads to an aggra-
vation of sharira deshas which, in their turn, give rise to epasmara.

“ The sensation carrying shrotasas of the body, being overwhel-
med by the concerted action of the prakupita doshas make for a
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preponderance of rgjas and {amas and causes, in the palient, uncon-
sciousness, forgetfulness of all past-memories; the patient writhes in
agony and throws his hands and legs in convulsive jerks: with distor-
ted eyes and brows, he gnashes his teeth and, with foam in the
mouth, be falls down, with his eyes open. The conscicusness returns
a while after. This disease is spoken of as apasmBra.’”™*

Describing unm@da, he observes : “ Inasmuch as in this disease,
the prakupita doshas \raverse the upper regions of the body, involve
the manovaha shrotfas, and produce a distracting state of the manas,
it is a disease of the manas ™™

Ti will be seen here, again, that SushArufa has made use of the
term manas inslead of hridaya. Neither has his commentator,
Dalhana, made any reference to this structure, in this contexi.

Vigbhata has, on the other hand, correlated hridaya to manas, in
his description of the samprapli of apasmara. Says Viagbhala:
“{i) Due to the impairment of buddhi and safwa, the manas suffers
abhighata (trauma) is disturbed and looses sm#iti (memory ),
which leads to apasmara : i { due to anxiety, grief, fripht or fear etc.,)
the doushas of the shiras and sharira are impaired. These doskas
afflict the satwea state of the manas and envelop the hridava and
samgnavaha shrotas as in gmmiida. Thus, the manaes of the
patient becomes dark {gloomy) and he gnashes his teeth, expels
foam [rom his mouth, beats his legs and hands in convulsive
movements, sees non-existent things { visual aura), stumbles and
talls down, to wake up again, as soon as the doshas attain their
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normal state. The seizures may, again, repeat themselves, after a
short period. "

Discussing Unmida (insanity ) he notes: “ Due to the ingestion of
unsuitable foods and drinks, the consumption of spoilt, incompatiable,
decomposed and vishama kinds of food ; the decrease in or loss of
mental stamina due to the strength or virulence of other diseases; mental
distress and confusion; due to the effects of vishas or upavishas
the subject looses his safwa, Inhim the doshkas in the hridava become
very much impaired and they disturb the buddhi and, involve the
manovahashrotas, to cause unmada. On account of this, the subject
looses intelligence and the faculty of judgment. Hence he also looses
the capacity to sense pleasure and pain.” **%

Miadhavakara, in his Nidana observes: “ Due to worries, anxi-
eties and grief, the doshas which have invaded the hritshrotas get
excited and obliterates the smriti { memory ) and cause apasmara.”™"
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Describing unmida, he notes: “ Due to indulgence in incompa-
tible and spoilt articles of food; being cursed by devas, gurus and
dwijas and extremes of fear and joy etc., the manas suffers abhightite
{trauma); the performance of work beyond the limits of one’s
strength and, the use, for this purpose, of various parts of the body. "™

“In a subject, who has Iost the strength of his mind due to
causes already mentioned, the doshas become impaired. They
vitiate the hridaya which is the duddhisthana, involve the manovaha
shrotas and thus, upset his mind, ™™

A careful study of the pathogenesis of apasmara, atatwabhinive-
sha and unmada extracted above, would show that these conditions
involve the activities of higher mental faculties and emotional states
with which sa@dhakapitia has been correlated. It would appear that
the terms manas, chitle, buddhi and hridaya represent different
functional aspects of the mind and are not distinctly different organs
located in various parts of the body, such for instance, as the head
and the chest and connected by shrofasas. If it were so, every
disturbance or involvement of hridaye (interpreted as the heart in
the thorax) can logically be expected sto affect the sadhakapitia,
leading, in every such case, to the manifestation of the one or the
olher kind of mental aberrations and emotional tensions, which do not
however, appear to be the case.'For, it is seen that, the symptomatology of
different kinds of Aridrogas { cardiac diseases } as described in the
samhild granthas, do not include any symplom of mental and
emotional upsets. The reverse, however, appears to he true. The
following statement furnishes some examples of these :

Disease Psychological causes Reference
Vata—jwara Shokodwega Charaka : Ni, 1: 19
( Paroxysms of grief )
Pitta—jwara Krodhodwega Ibid 22
{ Paroxysms of anger )
Kapha-jwara Excess of harsha Ihid 25

{ enthusiasm )
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Pitta—prameha
Viata—prameha

Kushta
{ including
ohstinate
skin diseases
and leprosy }
Samdhirana—
kshaya roga
Kshayaja—
rijayakshma

Vata-gulma
Pitta~gulma
Chardi-
kshayajanya
Piandu

Pittatisara
Sannipatatisara

Agantukatisara

Disease
Vatachardi

Trishna

Non or delayed

156

Krodhodwega

{ Paroxysms of anger }
Shokodwega

{ Paroxysms of grief }
Bhaya, sahasa

( Fear and bravado )

Bhaya

Shoka, chintd, irsha

utkantha, bhaya and
krodha

{ grief, amxiety, jealousy,

too much of eagerness,

fear and anger )

Shoka { grief )

Krodha ( anger )

Bhaya { {fear}

Ihid, 4 : 24
Ibid 36

Ibid 5, 6 and
Chi: 7, 6

Ibid 6:6

Thid Ni; 6:8 (i)

Ibid5:5 9
1bid 12
Ibid 3 : 62

Kima, chinta, bhaya, krodha Charaka :

shoka { libdinal excite-
ment, anxiety, fear
anger and grief }
Krodha (anger }
Bhaya, shoka, chinta

{ fear, grief, anxiety )
Bhaya, shoka

Psychological causes
Shoka, bhaya

{ grief, fear )
Shoka, krodha

{ grief, anger)
Shoka, krodha

- -

Chi. 16: 9

Ibid 19: 6
Ihid 8

Ibid 9

contd,
Reference
Ibid 20 : 7

Ibid 22 : 6

Ibid 25: 33

- . -
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healing of
vranas (ulcers )
Hridroga Chinta, bhaya

( anxiety, fear ) Ibid 26 : 77
Pratishyaya Krodha ( anger ) Ihid 104
Arochaka Shoka, lobha, krodha Ibid 124

( grief, covetuousness

anger )

Vatavyadh Chinta, krodha Ibid 28 : 16

( anxtety, anger }

1t will be seen from the foregoing that, such emotional tensions
or stresses as anger, anxiety, worry, fear, libidinal impulses etc., to
which is correlated sB8dhakapitia, are stated to cause various somatic
diseases, including Aridrogas (cardic diseases ), whereas, diseases of
hridaya (heart ) which should, naturally, invclve this pitfa, do not
appear to produce any mental and or emotional disturbances. Hence,
the firidaya with which sadhaka—pitia is correlated and which is, as
already referred to, stated to be responsible for menta! functions and
emotional states, has to be sought for in the.seat of the manas or mind
which, again, is stated o be located in the mastishk a— between the
@@l ( roof of the mouth Y and shiras (head ).

In so far as the hridaya or heart contained in the wras (thorax }
is concerned, a careful sifting of the data available in modern medical
hierature shows that, this organ has no direct bearing on high
mental faculties and emotional stresses, barring such influnece asits
general functions may have viz., to keep the circulation of blood going
to meet the vital needs of all tissues and parts of the body, including
the brain tissue. Lowered action of Aridaya ( heart ) may, sometimes,
produce ischaemia of the brain, resulting in impaired mental activities,
including the loss of consciousness. This is also true of of other vital
organs such as the puphphuse (lung ), yukrit (liver), plikd ( spleen)
ete. It would, therefore, appear that the thoracic heart stands in the

same relationship to the mastishka ( brain ) as it does to all other
parts of the body.

The above apart, substances either present in the heart or are
produced in or by it do not appear to have any bearing on mental
faculties or emotional states. The following are some of them (—
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Cytochrome C, which is an important conjugated protein and
belongs to the group of haemo-proteins, is an enzyme and is stable to
acids and heat. It takes part in tissue respiration. Like haemoglobin
which carries oxygen to the blood cytochrome C carries oxygen to
the cells. In this sense, cylochrome C is to tissue cells what
haemoglobin is to blood cells. In fact, the life of cells depends upon
evtochrome C.  Among the various tissues in the body, the heart has
bzen shown to contain a relatively larger amount of cyfechrome C.
A reduction of this substance, in the heart, may lead to anoxia and,
in consequence, the weakening or deterioration of this organ.

Curoine: This substance, which was among two others extra-
cted by the Norwegian chemist Erlandsen from the heart muscle, was
later shown to be a heart-phosphatide.

Lyxoflzvin : This is a new vitamin which was isclated from the
heart-muscle. It has been shown thatit 15 very closely related
to vitamin B; but not identical to it or any other known vitamins.
Clinical observations in human patients with high blood pressure have
shown that they feel considerably relaxed under the influence of
Iyxoflavin. It is stated that this substance is pharmacologically inert
in the heart-muscle and acts only in the regeneration of the cardiac
tissue.

Heari-hormone: The question if the heart also secretes a
hormone has intrigued scientific workers, especially after the claim
made by Oppenheimer,® who, afler an extensive study of the heart
extracts conculded that the heart muscle extracts stimulate the ampli-
tude and intensity of cardiac contractions 73 vifro. Haberlandt (1924),
attributed this action to a special heart hormone which he called so the
herzhormon. It was, however, shown by other workers that this acti-
vity is due to various other specific chemical constituents of the heart
muscle which are not, by any means, to be regarded as hormonal in
nature,

From the foregoing, it will be seen that the heart and substances
either contained in or produced by it exert hardly any influence on
sleep, higher mental faculties, such as intelligence, intellect, courage,
fear, anxiety, elation of spirits and so forth.

359. Oppenheimer E. T. * Studies in the ‘ So-called’ . Heart Hormone’
Am, J. Physiol, 90, 656, 1929,
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Several references relating to sadhaka pitla, hridava, mastishka
and manas, extracted from the available editions of the samthifd gran-
thas cited elswhere, apart, there is, yet, another reference in Bhela.
samhifd which defines this pifta, may be of some help in a proper
appreciation of the concept. Says Bhela: ' Sadhake is that which
enables the reception of shebda, sparsha and gandha etc., as well
as, to achieve artha and kd@ma and to satisfy fone’s aspirations here
and, to please devas, pitvis and rishis, in the hereafter.™®

The implications of this definition would amount to this, that it
is sadkaka Pitte which is responsible for the reception of auditory,
tactile, gustatory and such other stimuli by the respective special
receptor organs and their transmission through the different afferent
pathways to appropriate areas in the cerebrum ; construct from sense-
impressions, thus secured, a picture, of the oulside world, within which
they pian and carry out desired actions or ends.

From the point of view of modern physiclogy, the individual man
obtains a selective and subjective interpretation of his environment
from the sensory part of his nervous system. This is made up of a
variety of receptor organs, each type designed to register specific
environmental tems. For example, the eyes deal with a selective
aspect of solar energy-the spectrum—while, the ears are concerned with
those atmospheric disturbances which constituie sound waves, These
sensory receptors tap—out coded messages, which are conveyed along
sensory nerves, in the form of nerve impulses, to the central pervous
systemn and, ultimately, to specific areas of the cerebral corlex—the so-
called projection or receiving areas. For example, the retinai. e.,
the nervous element of the eye on which the image is focused is
projected to the visual cortex, at the back of the cerebrum. FEach
unit area of the nervous part of the sensory organs is represented
topographically in the cortex of the projection areas, so that the
summation of the impulses, in space and time, maps out, in its
specific cerebral cortex, a replica of the stimulus pattern.

Considerable information has been accumulated during recent
years, about the parts of the central nervous system concerned with

360. orewy W 41 (@0 ) yegwdRrasd s RNt Doy weEeral v ggrgiat
FeiomSger aingid A (7)) 3 (S ) @ gTIr areTa e v
< Bhela Sambhita)
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motor activity—the executive area of the cerebral cortex-which
controls the response of the individual and sends out its messages
along the motor pathways to the locomotor apparatus—the
muscles. Much happens, however, between the reception of the
stimuli in the cortex and any resulting motor activity. The stimuli
may attain awareness 1. e., they become conscious sensations and are
projected back to the source of the stimulus. Before the object
concerned is recognised, the awareness of it is indeterminate or
nirvikalpa pratyaksha, to use Gowdapida’'s description of it. This
primary or indeterminate perception, in the view of Gowdapuda, is
so vague that it is difficult to determine the ‘name, species and the
identity of the object.”! Determinate perception or savikalpa pratva-
ksha follows when the mind works on it, that is to say, the awareness
excites interest and attention, evokes memory and the object is
recognised i. e. the object is descriminated as possessing a particular
name, belongs to a particular species and possess specific identity.™
The latter kind of knowledge or perceptinn, as is known to-day,
takes place in the gssociation areas which, incidentally, also links the
sensory stimuli with motor Jresponse. It is here that concepts and
behaviour are abstracted from the past and present sensory stimuli
and, here are elaborated the ceniral cerebral activities of thought,
memory and learning.

The cerebral cortex, including the association areas, consists of a
tangle of meshwork of thousands of neurons { each neuron con-
sists of a cell ) with a various number of long and / or short processes.
A number of button like knobs are interpolated alongthe cowrse of
these processes and their terminations. These knobs establish a close
connection — contiguity and not continuity — with similar processes of
other neurons or with the cell body of another neuron, i, e., they syna-
Pse. It is obvious that any one neuron may have as many as a thou-
sand or more synaptic connections. To excite or fire a neuron, the
nerve impulse has to cross the synapse through a gap. The ability to
cross the gap is stated to be associated with the metabolic activity of
the neuron and the newro-humoural substances viz., acetyl choline or
sympathin, as the case may be. Nervous tissue contains an enzyme

36L  amedEtT fraAfsTe strSisaae | ( Gowdapada ) on Samkhya karika
362, amemAAm? gt 4 ( Ibid )
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system which catalyses the formation of acety! choline. This enzyme
is known as choline acetylase and it has been ohtained in purified form
from acetone dried brain powder.*™

Tt would seem from facts presented above that the concept of
sidhaka pitta may have now to be restudied, at Jeast in part, with
reference to the enzyme system of the nervous tissue and the enzyme,
acetyl cholinase and the hormone, acety! choline.

A hetter appreciation of the concepl of sGdhaka pitia can be
obtained by a study of the phenomena of nidrZ ( sleep ), buddhi (intetli-
gence), medhd { memory and intellect ), abhimiing ( self-consciousness}:
krodha { anger ) bhaya, ( fear ), shoka ( griel ) ete., with which this pifle
has been stated to be correlated.

Nidra or sleep: Charuka has ascribed the cause of sleep as due
to kl@wtg and klamea of the mind and body (including the senses ),
especially, the divorce of the sense-objects from the senses."™ Else-
where, a reference was made to Sushrula’s observation that sleep over-
comes a man whenever Aridava becormes enveloped by the effects of
tamas.®™  Even so, Dalhana was quoted as saying that s@dhaka pilta
dispels the amas and kapha that envelopes hridaya and, thus, enables the
manas to perceive things clearly.™ These observations need a study
with reference to some of the recent contributions (o the phenomenon
of sleep.

Modern theories of sleep: Until some time back, it was held
that the condition of a sleeping man { or animal ) may be compared to
anindividuat deprived of cerebral hemispheres and capable only of the
most elementary sensory-motor acts. This view has since been shown
to be inaccurate, larwely, bLecause the decorlicated animal exhibits,
sleep-awake rythm. In addition, there is also evidence that, in sleep
several parts of the nervous system are in a quiescent state and, such
functions as still persist, are carried on in a modified manner. The
question if certain parts of the nervous system exercise a contrul over

363, ‘Principles of Bio-chemistry” by Abraham White ¢f of A Mc Graw Hil
Publication) p, 807 - 1051 Edn.
364, w3 g wal® o wni-me: garkaan
) Ayl Fada agr @ 7R 0 ( Charaka : Stra 21 : : 35)
365, Sushrata : Sharira 4 : 35,
366- Refer to page 146
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sleep-awake rythm, or does the nervous system, as a whole, respond
merely to some outside influence, such as a toxin or to reduced blood
flow, has been svught to be answered thus: there are neural struc-
tures in the tegmentum of the mid-brain which maintains a state of
wakefulness. Somnolence, lasting several weeks, has been produced
in monkeys by causing lesions between the posterior hypothalamus and
the mid-brain. The structure in the tegmentum of the mid-brain has
been shown to be activated by collaterals of afferent sensory neurons
which, in turn, excite a wide-spread effect onthe cerebral cortex. The
existence of a cortico-fugal influence on the mid-brain, by which affe:
rent volleys of nerve impulses may be prevenled from having their
influence on the cortex, is considered to be a possibility.

No satisfactory answer has, as yet, been found to the question, if
assuming that, this or neighbouring parts of the nervous system is
essential to the slecp-awake rythm, by what means it periodically sub-
sides into tranquility ¥ In the view of authorities entitled 1o an opinion-
there is a growing measure of support to the view postulated by Pur-
kinjee that sleep represents ** & physiological interruption of afferemt
pathways, at a central point.” It is of importance to note that the
cerebral blood flow does not appear to be reduced during sleep.  This
ohservation should clear the prevalent notion thal sieep is the outcome
of cerebral ischaemia.*

The sleep center:  Several clinical and experimental observations
point to the existence of a center concerned with sleep, in the hypotha-
lamus, which is also the center for the sympathetic and parasympathe-
tic. It has been shown that drugs which suspend the activity of the
sympathetic center caused a preponderance of parasympathetic effects,
including sleep. ‘The view that sleep is the function of the parasym-
pathetic has, therefore, been advanced. The validity of this view apart,
which according to other authorilies needs further experimental corro-
boration, the evidence for the participation of the hypothalamus in the
causation of sleep is seen to be very strong. Nonetheless, contrary to
the view, that sleep is caused by the excitation of some part of the
hypothalamus, some authorities hold that it results from the depres-

367. Based on * Sleep and its abnormalities” by Raymond D, Adams; ' Princi-
ples of Internal Medicine, by Harrison ef af; pp. 248-249,
{ Me Graw Hill Publication )
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sion of the hypothalamus. Thus, the hypothalamus is considered to
contain a waking center, the inhibition of which is statedto be
followed by sleep.

Cortical theory of sleep : Yet another theory—the one advanced by
Kleitman—holds that sleep is due to the inactivily of the cerebral cor-
tex which arises from the reduction in the number of afferent impulses,
especially from lhe muscles, reaching the sensory areas. The Factor
which is considered to bring about the reduction, in the number of
afferent impulses, especially from the muscles, due to the fatigue of the
newromucuiar mechanism — which latter mediates muscle tone-—and
the consequential suppression of impulses from the proprioceptors of
the muscles is stated to be important.

Secondly, the exclusion of stimuli from the visual, auditory and
cutaneous receptors, is also an important factor which is stated to
lead to sleep.

Notwilhstanding the above, it has been recognised that cortical
aclivity due to psychic causes viz., anxiely, worry, excitement etc., may
prevent sleep.

Keitman has reconciled the cortical theories of sleep with those of
the hypothalamus.™

Sumiming up: there are several modern theories about the mecha-
nism of sleep. None of them are truly sufficient to explain this
phenomenon., However, each one of them has contributed, at least,
some facts, based on experimental and clinical observaticns. These are
of value, especially in the context of Bkela’s definition of sédhaka pitta,
studied together wilh the concept of midra described by Charaka,
Sushrute and Dalhana. Firstly, in view of the fact that the portion
of mastishka, known as the cerebral cortex, is essential for sensory
appreciation and voluntary movement and, since, both these capacities
are reduced during sieep, modern investigators have looked to the
cortex for an explanation of sleep. The current theory that sleep
results from a decrease in ihe number of impulses flowing lo the
cerebral cortex and thai, an important factor respunsible for their
reduction has been shown to be the fatigue of the neuro—muscular

368, Based on * Physiological Basis of Medical Practice” by Best & Taylor:
pp. 1053-55 ; 1950 Edn.
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function which, in turn, is unable to pass on proprioceptive impulses,
would lend support to Charika's reference to klania or the fatigue of
the mind and the klama or the fatigue of the body and senses, leading,
especially, to the divorce of the sense-objects from the senses—by
implication, the afferent pathways are unable to conduct different
kinds of external and internal stimuli due to fatigue.

Secondly, it is well known that sleep usually requires a reduction
in light and sound, which would also reduce the sensory barrage to the
cerebral cortex, The conduct of these impulses to the mangs (in
mastishka } has been stated to be a function s@dhaka pitin by Bhela.
This pitia, as already noted, is stated to act by dispelling kapha and
famas, corresponding, possibly, to the inertial and quiescent states of
the afferent pathways.

Thirdly, anxiety, fear, worry, and elation of spitits, which tend to
excite the cerebral cortex and preveni sleep, are also slated lo be
correlated to sddhaka pitla.

Fourthly, the hypothalamus, in the mid-brain, is stated to be the
center, the functional states of which have been shown to influence
wakefulness or sleep, as the case may be. Many autonomic function-
changes that accompany sleep are co—ordinated by the hypothalamus.
This finding points to the existence of a waking center in the hypotha-
lamus., The depression of the sympathetic center is stated to lead to
sleep, hence, sleep has been regarded as a parasympathetic function-
The parasympathetic and sympathetic functions have also been correla-
ted to the neuro-humoural substances—the acety! choline and sym pathin
respectively, secreted by them.

The facts summed up above clearly point Lo the mastishka (brain),
its enzyme system and the hormone catalysed by the brain enzyme, as
having much to do with nidra or otherwise. In other words, the role
ascribed to s3dhaka pitla, as regards sleep, may have to be reviewed,
to—day, at least, in part, with reference to these later developments.
The hridaya or heart in the uras has, obviously, litile ar nothing to do
with nidra.

Buddhi, medhit and abhimana : 1t was mentioned earlier that
sadhaka pitta has been staled to be responsible for buddhi, medha
and gbhimina. The several implications of buddhi are : it is the power
of forming and retaining conceptions and general notions; intelligence;

. . . 164 . . . . . . .



. . . . . . . « sadhaka pitta

reason ; inteliect ; mind ; discernment ; judgment; perception of which
five kinds are enumerated or with mangs six ; comprehension ; appre-
hension ; understanding ; knowledge of oneself ; intellectual faculty or
the faculty of mental perception.’™ Medhe is stated to represent mental
vigour or power; intelligence; prudence; wisdom and, intellgence-
personified.”™ Abhimana has several meanings of which the following
are important : intention to injure ; insiduousness; high opinion of one—
self or self—esteem; self-conceit; pride and haughtiness.™ These repre-
sent different aspects of the manas and its states.

In fact, the existence of the manas (mind ) is to be understood,
as stated by Charaka, by the evidence of cognition or otherwise.
Manas, in this view, is an essential ingredient of the process of cogni-
tion, the other constituents of it being “the @ma {soul ), indrivas
( cognitive organs ) and indriyarthas or the objects of the senses ).
-Cognition does not take place if the dtmae (soul ), indriyas and their
.arthas are there, while the manas is elsewhere.™ In other words, self-
consciousness and awareness -of the external world are due to the
elements of manas, the presence of which characterises the living
man,

The functions ascribed to manas are: " the direction of the
indriyas ( both cognitive and conative }, control of itself, reasoning
and deliberation. Beyond this lies the field of buddh { intellect ).

Kapila Simkhya helds that manas is an indriyae ( sensory organ )
and, from it extends the cognitive and conative organs and, also that,
it ( the manas ) partakes the character of both the afferent and efferent
pathways i.e., il is ubhiaydimaka. lts functionis stated to be sambalpa
i.e., the property that determines the functions of the two sets of indri-
vas through both of which it extends.”™ The implications of this reference

369, Monier Williams Sanskrit-English Dictionary.
370, lbia
371, Ibid
372, Bqir FRA] HREERIE) AT 8 W
A mrERFpefat ey T af3 0
dFTEE JA AT FW5 1
svmeama YEw B wdh e w0 ¢ Charaka : Sharira 18—19)
373, Twifimn: T8 e O @A)
SR FreTaw, A4¢ 9 e 995 0 ( Charala : Sharira: 21 )
374, avgiaEER wA GEAEHET 4 Wm9eig |
ORI RTTARE ST 0 ( SAmkhya Karika -2 )
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is self-evident. It is well known that the sensory pathways are merely
the extension of the cytoplasm of the cell body of sensory neurons
which are situaled, in the gray matter of the DLrain, spinal cord.
and ganglions. By the same token, efferent pathways are also the
extensions of cell-bodies of the neurons located in the brain and
spinal cord and, the terminals of the sensory fibres synapse with the
dendrites of the motor—-neurons, either directly or through internuncical
newurons.

The arthas or obiects of the manas ( mind ) hav e been described
by Charaka as: "' Whatever admits of being thought about, considered
speculated, meditated upon, imagined, in fact, whatever can be known
by the manas. ™™ The faculty of thinking, the capacity to consider
speculate, meditate, imagine etc., as wiil be seen shortly, belong to
certain parts of the brain, when parficular areas of il—indrive
buddhis { sensory areas }-are stimulated by jivpulses hrought to them
by the sensory pathways from the receptors—buddhindriyas—which,
in their turn, are stimutated by different species of slimuli—exterocep-
tive, interoceptive or proprioceptive, as the case may be.

As repards mental processes that lead to knowledge, which is an
essential ingredient of intelligence and in‘ellect, Charaka describes them
as follows: “ The sease—object is cognised by the indriya ( the
sense—organ ) which is in contact with the mangs. Thereafter, the
object is interpreted by the manas, having regard to its gunas (merits)
or doshas ( demerits ), as the case may be. Guided by whatever
conclusive judgment, thus, reached about the matter on hand, one
endeavours to speak or act, fully conscious of the nature of one’s
action. "

Describing the seats of sensations, he notes that: * the manas and
the sharira together with the indriyas, with the exception of the hair
of the head and body, the tips of the nails, the ingested-food { present in
the stomach and intestines? ), faeces (in the colon? ), excretory—fluids

375. feed frgrdmd w0 o9 fieeals 91

gieEiswwam A 307 Aead FRAFTFE A ( Charaka : Shérira 1: 20 )
376, giFFuBTRT % RS TR

Fey el g g SIgdsyar i

FITY HTY a7 TN AUTITHES

Fel AT A% FF W g v ¢ Ibid—-22-23)
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and sense-objects, are the seats of sensations.”"* Implicit in the above,
is the physiological truism that sensations are, in fact, experienced
in the somesthetic areas of the cerebrum and projected back to differ-
ent parts of the body from where, the stimuli are originated. The
exclusion of the hair of the head and body and nailtips is significant
as these lack receptors. Even so, the food ingested and present in the
stomach and intestines are still foreign bodies. The same is also true
of the faeces and excretory fluid. These can stimulate interoceptive
sensations and, in their turn, they are not the seats of sensations.

The reference cited above are meant to focus attention to mental
processes relating to intelligence, intellect, memory and self-conscious-
ness, which contribute to the personality make-up of the individual
and his behaviour pattern. The implications of these references
will be appreciated better, when they are read together with the
citations quoted, elsewhere, from Hathayogapradipika, Atharva.
veda, Bhela and Charaka samhitas.

In addition to the references cited above, there is yet another, the
description of the different aspects of the functions of the manas
fumished by Bhela,in the context of yrmada chikitsa, is of consid-
erable importance to the present study. Says Bhela:

** Manas is enclosed (in the space ) between the! shiras and falu.
It is sarvendriyapara. The manas localed in its own place, receives
the objects of the indrivas such as rgsadi \l.e., rasa, gandha, sparsha,
ritpa and shabdha ) and is, thus made aware of its surroundings. Tt
then analyses the'entire knowledge into three bhdvas ( aspects ). The
strength of all ¢ndriyas is derived from the manas.

“ The cause of all aspects of buddhi is chitta which is located in
hridaya. Chitia is also the source of all other functions, Those who
are suchitta follow the noble path, while, those who are duhchilia go
astray.

“Tt is a known fact that chilte is an aspect of the manas. It
enables buddhi to discriminate between X%Grya (action ) and akBrya
{inaction ) and shubka { right, good ) and gshubha ( wrong, bad ). It
is because of this discriminating faculty that mianas is spoken of as

377, JwAmRDmT W Fes AT
T LRt L e e AT { Charaka: Sharira 1: 136)
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buddhi, One who possesses buddhi is known as the buddha. Buddhi
is always found in the living body. The sponsor of all actions is the
manas. Inman, the relation of manas, chitie and buddhi, as regards
their sthdna and karma is like the creator who puts into his Arivas
that which he does.'*™

The following facts emerge from this authoritative citation :—

(i) The manas and indrivas {the cognitive and conative) are
related to one another.

(1i) The manas is enclosed in the space between the hard-palate
helow and the skull above.

(iii } The manas is the controller of all fndriyas (both copnitive
and conative ).

{iv ) Located, as it is, in its own place, the manas receives inlima-
tions from the external world, through the five cognitive organs in
the form of gustatory, olfactory, taclile, visual and auditory impulses.
1t is, thus, enabled to know or secure knowledge of its (immediate)
suryoundings.

(v ) It, then, analyses the entire percept and concept formed by
past experience, in view of the present knowledge and orients the
attitude and actions to be projected into the future.

378 RFHETEARIETAL (7 /8
SETEIEOEEAT { 240 ) 3 B9 Gt FEEL
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e Al AenETT e e
TEA (T ) FaaenE 9 wals Frseii
T(RI)H(FA 1A { | ) md R THEga se)
Fre YA N egaEtme 0
Pramot Watrat 4 fa ader =RoR
Y Tl T EREng SEnan
[ { 11) B m Neaea e am
AAY gig: IR siEdAw (R w0
warp 8 @ (1) ik et gignTsas |
STl SeTeT & (T ) T g smiea v
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{ Bhela Samhita ; Uinmfda Chikitsa)
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{vi) The strength (integrity )} of the imdriyas (both cognitive
and conative ) is derived from the manas.

{vii) All aspects of buddhs®™ ( knowledge, intelligence ) are stated
10 be due to chittg™ which is the faculty said to be responsible for
critical reasoning and the formation of abstract ideas.

{ viii ) The faculty of manas known as chilfa is stated to be loca-
ted in the hridaya which, latter, has already been shown to be a syno-
nym of the manas. In addition, it is seen from Bhela's reference
that chitla is an aspect of manas, the seat of which has been specifi-
cally mentioned earlier.

(ix) Chiltd, as an aspect of the manas {orits functioning) has
been stated to enable the dmddhi (intelligence) to discriminate,
between good and bad, right and wrong and action and inaction. The
suchitta (one possessing good chitta ) will follow the right path,
whereas, a duhchitta {one possessing faulty chifta) goes astray,
These observations have a bearing on the faculty that formulates and
orienis the behaviour of an individual and his reaction to events
appropriately, in conformity with the social, moral and ethical codes
evolved by the society or commumity of which he is a member. In
other words, it s this faculty which, virtually, determines the perso-
nality make-up and the behaviour pattern of the individual.

{ x) Manas is responsible for the sponsoring of all actions-cons-
cious, sub-conscious, and the unconscious.

‘The data extracted above are important, gathered as they are
from the observations made by an important deciple of Punarvasu
Atreya. They find adequate support from experimental studies and
clinical observations made by authoritative modern workers in neuro-
physiology and psychology, which would confirm the thesis that, it
is that portion of the mastishka which is known as the cerebrum,
today, which is intimately concerned with buddhi, medha and abhi-
mina and the factors concerned with the metabelism of this important
organ, to which have to be directed all enquiries regarding the concept
of s@dhaka pitta.

379. 333 ( derived from bud-gnana dhatu, to know )
360, (e 07AST3 R + %) ¥ STRICHSTRAIRAE FIN o 0T | Fag-i
{ Shabdastoma Mahanidhi

%, ¢. Chitta is that which is responsible for research or critical study.
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Modern theories of intelligence, memory and intellect: It has
to be stated, even at the oulset, that the present state of know-
ledge of the nervous system is inadequate to permit a physiologi-
cal analysis of intelligence. It is, however, known that, the more
intelligent an animal, the larger and more highly developed is its
cerebral cortex. ' Intelligence depends upon the ability to observe, to
comprehend, to retain and to recall. ™ Intelligence, according to
Nisbet, has two aspects viz., Intellipence A and Intelligence B.
“ Intelligence A is the capacity for developing methods of thinking and
perceplion — an innate potentiality for forming, retaining and recombin-
ing schernata, which is presumably dependent on the gestes ( Vernon );
or the capacity for development, a fully innate property that amounts to
the possession of a good brain and a good neural metabolism { Hebb ),
Intelligence B is the extent to which development has, in fact,
occurred.”™ It is obvious that a good brain and good neural meta-
bolism are basic to intelligence. Observations are made through the
senses, thus, the basic sensory mechanism must be intact. Good
comprehension involves the association areas of the cerebrum which
surround each sensory centre.

Intelligence depends upon the knowledge of the external world,
received through various channels. It has been shown that visual,
aunditory, somesthetic perceptions etc., are received and stored up as
memories in the occipital, temporal and parietal lobes. Tracls of
association areas, in turn, link together, several of these primary
areas ; sensations of different types are, thereby, brought together in
close relationship and are built up into more complex memories. Thus,
with the passage of time, the fabric of experience is woven in greater
and greater comgplexity and intricacy.

As between the frontal and parietal lobes, the progressive increa-
se of the former in higher animals, especially, in the case of the hAomo-
sapiens, has been s own to be not as great as that of the latter. The
lower posterior part of the parietal lobe, is stated to be more closely
associaled with the functions of the brain, now under reference. De-
fects of memory are seen to, commonly, follow in the wake of injury
to this part of the parietal area.

381, Langley and Cheraskin, “ The Physiology of Man ’’ p. 173 ( 1954 Edn. )
382, J. D. Nisbet: * Developments ia intelligence Testing ”, Science News. 42
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For a long time, the frontal lobes wete recognised as having an
important role in intellectual processes. The first direct evidence of
this presented itself in Harlow’s famous crow—bar case, reported in
1868. A man, by name Phineas Gage had a crow bar blown through
his head due to an explosion. It entered the left eye and emerged
from the centre of the head. Not only was Gage not killed, but after
getting over the initial shock of it, he was able to walk over to the
doctor’s consulting room. He survived, the injury left in the frontal
lobe, which was caused by the entry of the crow bar into that portion
of his brain, for over 12 years. However, he was completely changed,
as a result of the accident, from a very competent and pious foremanin
charge of a group of labourers and the head of a household, to an
irresponsible man, incapahble of intelligent planned activity.

In recent years, the widespread practice of lobotomy (the
sectioning of both the frontal lobes ), for certain mental conditions,
has provided an unique opportunity for the study of ‘the funclions of
the frontal lobes in man. These studies have drawn attention to the
possibility that the pre-frontal area may be the region where, a
relatively high associative and symthetic abilities appear 10 be located.
The sub-cortical connections of this region and the effects upon
behavieur resulting from its injury, strongly support the view that it
is concerned with emotional feeling. Deprived of its capacity to
synthesise, by its bilateral removal, the cerebrum is seen 1o loose its
capacity for more elaborate association of those experiences required
for the formulation of abstract ideas and more accurate judgment and
for the guidance of conduct, in conformity with social customs.

Reports on a large number of lobotomised patients have been
published during recent years. A careful study of them discloses that
there is, in these cases, some loss of memory, the lowering of: general
intelligence and a pronounced change of personality which manifests
in the form of shallow emotional life, lack of tact and inability to direct
activity towards future poals. In the present state of knowledge, in
this regard, authorities entitled to an opinion consider that it is best to
regard the frontal lobes as those parts of the brain which orent the
individoal with all his percepts and concepts, formed [rom the experi-
ence of previous life—experience, towards action that is projected to
the future, The view has also been advanced that ;mental capacity is
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a function of the cerchral cortex, as a whole, rather than anyone of its
particular region.

The discussion above will focus attention to the fact that mast,
shka, as a whole is the seat of the manags and its facultes such as
buddhi and medha™ Whether manas has an identity of its own-
apart {rom brain, is a matter of considerable controversy, which need
not be gone into here.  As staled elsewhere, the processes of manas
depend upon the processes of smasfishka for their manifestation. As
Charaka has stated, the presence of #@fa is (o be inferred from such
menial phenomena as iarsha ( enthunsiasm, elation of the spirits ) and
concentration and that, it is not only the impeller of the senses but is
also the controller and conductor of manas niyani@ and pranefa’™
These functions are those of the brain, whose metabolism, in the pre.
sent view, is repgulated by sddhaka pitta. In other words, on the
integrity of the ritg apparatus — the masfishka--depends buddhs
and medha.

Abhimiana :  Elsewhere in page 165, various connotations of the
term abhiming were furnished. To recaptulate, they are: intention
to injure; insiduousness ; high opinion of oneself or self-esteem ; self-
concell ; pride and haughtiness. These are stated to stem out of aham-
ké@ra or egocentticity which, again, relates Lo one's conception of one-
self, sel-interestedness, and indifference to the concerns of others.
This is the outcome of the assertion of the * I'* principle in man.

Samkhya kirika has described abhimana as the same as gham-
Kora STTaAmAISERL: i. e, the ego is self—consciousness. According to

383,  According to modern psychiatry : ** In vertebrates the modifiable and in-
tegrative aspects of behaviour are preatly increased. In them appears the
cerebral cortex developed for the purpose of providing a mechanism
capable of elaborating, integrating and controlling impulses and functiond
more perfectly than had been possible with a mere elementary nervous
systen ... The older part of the cortex, the archipallium, is concerped
with olfactory and visceral senrsations, while the mote recently develop-
ed portion, the neo-phallium, is essential for highest psychic functions,*

Noyes : * Modern Clinical Psychiatry ”
{ Saunders Publication} p. 7. 1958 Edn.
384, gelcoeidint:, e¥FrmomERSraT: a¥CEmrdmatiar, Fuapaas saa: o
( Charaka: Sutra 12: 8)
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Vachaspati Mishra, abhimGna stems from ghamisra or lhe I-principle.
The former term i. ¢; qhamkara corresponds to Ego, in modetn
parlance and the latter to egotism. James Drever, ip lis Dictionery of
Psychology { Penguin edition’). has described. Ego as “ individual's
experience of himself or his conception of himself " and epotism as
talking incessantly of oneself and one’s own doings”. Whether
described as aehambirg or abhimfnag, this phenomenon obviously
refates to the so-cafled * I - principle in man.

According to recenl trends in neuro-psychology, “The world which
is external to the boundaries of the body, is perceived by means of the
exteroceplive sensory apparatus and through those proprioceptors by
which we recognise the exlernal parts and implements of the body and
organs of commmunication.  This is the original ‘mon-f* world ... ...
At the same time, there is an internal world which is rooted in the dim-
mert, less sharply localised and Jess-clearly discriminated subjective sen-
sations of the body.  This is the * I’ world of internal somatic sen-
saltons, mediaied by exleroceplive and deeper proprioceptive experien-
ces. It i3 not necessary here to trace the changing content of these
worlds or their areas of overlap ; but, it is possible to demonstrate that
every conceptual unit is rooted in both the * I'* and ‘non-I" worlds.”™

In so far as the ‘I - fuctor is concemed, modern psychology and
psychiatry speak of three aspects of it viz., the id, the ego and the super -
cgo. ‘The idis the collective name for the primitive biological and
agpressive impulses. It is, therefore, emotional and instinct-driven part
of one's self. From it are stated 1o be derived such basic drives as
those of {ood, sexual gratification, for aggressivity and the planing of
immediate goals set by one's loves and hates. Morality and discipline
are not considered to be parts of this level of the organisation of the
“ I prineiple,

The 20 or the reality testing part is that aspect or function of the
' I'—principle which establishes a relationship with the world in which
one lives, It is stated to deal with the environment through conscious

385. Lawrance 5. Cubie M.D., * The Central Representation of the
Symbolic Processe in Psychosomatic Disorders’’ - Special article
contributed to the Journal of American Psychosomatic Medicine.

Vol, XV: No, 1:]an-Feb. 1953; p5.
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perception, thought, feeling and action and is, therefore, the consciously
controlling portion of the “ I - principle’. The ego organiSation being
in charge of such important functions as memory, reality — evaluating
testing, synthesising of experience and of acting, is interintegrative
mediary between the inner and outer world, may be regarded as the
and executive agency of the * I - principle’.

The super-cge is the third hypothetical aspect of the I - principle.
It represents the internalised moral and social values and, prohibiting
and censoring elements of the personality. It is a conceptualised
adviser, admonisher and theatener, having both conscious and uncon-
scious aspects.  The asetic and moral standards of one’s social group
become inteprated and organised into an uncompromising, Unconscious
internal inhibitory law of which the super-cgs is the personification.
The manifestation of the different levels of the ‘I’—principle on
which depends egocentricity, it is obvious, is referrable to the integrity
of the brain ( and the nervous system) and its metabolism, which
latter, according to ﬁyurveda, is related to sadhakapiita.

Shoka, bhaya, krodha and harsha, corresponding to grief, fear,
rage and elation of spirits with which sadhakapitts has been correlated
are emotional states. These relate to feeling-life or affectivity i.e., sirong
temporary variabons and expressions of the self-feeling.  According
to Cannon’s theory of emotions, the peculiar quality of emotion is stated
to be added 1o simple sensations where thalamic processes are aroused.
Cannon did not assume that the diencephalon is the ‘seat of emotions.
but rather that, they result from the action and reaction of the cerebral,
cortex and the diencephaion. ™

Experimental evidence and clinical observalions have shown that
the thalamus and hypothalamus, especially the later, govern and
mediate affective experiences by correlating the thought conteni and
conative activities.

The thalamus represents the largest number of areas of gray
matter deep within the brain, known as the basal ganglia. This is the

386. * Life Stress and Bodity Disease ' Proceedings of the Association for
Research in Nervous and Mental diseases, New York, Vol. XXIX
Pec. 23-3, 1919,

. . 174 . . . . . . .



. . . . . . . . sadhaka pitta

great sensory relay station, in that, it acts by receiving, modifying and
relaying sensory impressions to the cortex, In this sense, the thalamus
is often likened to a telephone switch—board where, messages are
received and relayed. There is an imporiant reciprocity between the
cortex and the thalamus—a nucleus sending fibers to the cortex
and, in turn, receiving fibres from it. Hence, the coriex and the
thalamus work in close colloboration — some parts of the latter
being connected with the extensive areas of the former.

It is considered that the organisation of the cerebral cortex is
largely affected by the mediation of the thalarnus, and that, it { the
thalamus ) is capable of crude and uncritical consciousness. Impulses
which arrive at the lateral nucleus and wiich is known as the essential
organ of 1the thalamus, have been shown to arouse crude awareness in
which, the nature of sensations comes under the catepory of feelings
i.e., affective sensations — both pleasurable and disapreeable. These
lack discriminative gualities.

It has becn reported by Orchinik ef af that thalamotomy, in hurnan
subjects, reduces excessive fearfulness of emottonally charged situations,
uncertainty,, apprehensiveness, depressions, in some cases,™

Hypothalamus means, under the thalamus. This has reference
to its position at the base of the brain. It consists of a mass
of nucleii which project fibers to all parts of the brain and into the
spinal cord and which, markedly influence the autonomic functions. In
view of the fact that the two autonomic divisions viz.,, sympathetic
and parasympathetic have dimetrically opposite effects, it is to be
expected that there should be one great centre of integration of these
two systems. The hypothalamus serves this function.

Goltz, in his clussical experiments showed that reaclions which
wsually accompany displeasure and anger are more rapidly evoked in a
decorticated animal than in one in which the cortex isin tact. This
manifestalion is known as the shame rage, which is stated to represent

387. C.Orchink, R, Koch, H. T, Wycis, 1. Fred and E. A, Spiegal: * The
Effect of Thalamic Lesions upon the Emotional Reactivity ”. From The
Departinents of Experimental Neurology, Neuro-surgery and Psychiatry:
Temple University School of Medicine and Hospital, Fhiladelphia , publi-
shed in Life-stress and Bodily disease by William and Walkies Co. , pp-
172207,
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a combinatton of both fear { bkaya } and rage ( krodha). The overal
results of decortication experiments have led to the view that the acti-
vities of the hypothalamus are normally under the influence of cerebral
cortex and that sham-rage observed in decorticated experimental
animals,' is an outcome of the release of some of the sub-cortical-
centres from a higher cerebral contral. It is considered probable
that fear or rage provoked without any ostensible reason or emotionai
instability, in man, may be associated with the release mechanism from
normal control of the cerebral cortex.

It has been shown that the remnoval of the anlerior cingudale gyrus
( area 24 ) produces effects reverse of those produced due to total
decortication. Animals subjected to this experiment were seen to
exhibit extreme placidity and their responses to stimuli of any kind
were expressive of pleasure. The application of even strong electrical
shocks to the skin, pinching strongly the tail with a surgical foreeps
etc., failed to produce any sign of anger or resentment. It has been
shown in this experiment, that the animals which before the removal
of the gyrus cingulii resented handling and patting, exhihited affection,
joy etc., after the experimental removal of this area.

In their experiments, Bard and Mount Castle showed that the
restraining influence of higher levels of cerebrum upon the activities of
the hypothalamus is exerted by certain parts of rhinencephalon and an
area of the cortex, on the medial part of the hemisphere ventral to the
cingular sulcus in front and below the rostrum of the corpus collosum.
The removal of those parts of the rhinencephalon referred to above
and/or of the transitional area of the cortex, (ransformed animals, de-
prived of their neo-cortex, i e., animals which were abnormally placid,
into ?nes which. upon the slightest provocation, exhibited all signs of
rage.®

388. Decortication experiments are reported to have shown that the animal
deprived of its cortex exhibits the * appearance of the ¢xpression of pri-
mitive emotions such as rage and fear, A decorticated dog or cat, if
disturbed or stimulated in almost anyway, however slightly, will exhibit
atl signs of violent and exaggerated rage, biting, struggling, lashing of
the tail, errection of hairs, high pulse-rate and bluvod pressure etc...’.
They are accompanied by intense outbursts of sympathetic activity ™.

i Principles of Human Physivlogy bv Sir Charles Lovaut Evans, p. 23,
{ 1952 Edn. Y
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These experimental observations show (hat some parts of the
rhin_encephalon and the transilional area of the cortex exercise a re-
straining influence upon those of the mechanism of the hypothalamus
which governs the exhibition of displeasure, resentment and rape.
Since the removal of the neo-cortex alone results in the exhibition of
the opposite nature, it would scem that the latier part of the brain
tends, normally, Lo antagonise the restraining influence of the former
jrart, keading 1o the suggestion that the temperament of the apimal 15,
normally, dependent upon the balance struck between the activitios of
these twu parts of the brain,”™

To sunm up: Ayurpveda has presented, in sidhaka lia, a concept
which refers to some essential factor (or a factor-complex ) and
which usoverns mental funclions, especially memory, intetligence,
self- consciousness, inteliect and a number ol emotjonal siluaticns
such as griel, fear, anger, excitement etc.

A careful study of the available versions and coditions of the
ancient Aywervedic classics and other allied literature, in the light. of
more recent contributions, to the fields of neuro-physiology, psychology
and psychiatry show that these mental activities are directly correlated
o the wastishka { hrain ) . especially, the cerebral cortex, ihe thalamus
and by pothalamus,

‘The lerm firidaya, used as a synonym of the manas { mind b
stated (o be the sthine of sidhaka pitla with which mental
activitics and emotional states are associated, refers to the mastishka
( brain ) and not to firidaya (heart ) in the wras ( thorax ).

The hearl, in the thorax is, no doubt, sn organ of vital importance
to life on the efficient funclioning of which depends the proper
functioning of all structures of (he body and, in parficular, the mastishka.
The stoppage of heart, even for a very small duration of time — a few
minutes —  is sufficient to stop all activities of the brain and, this may
iead to the death of the individual. Stated in figuritive language, the
heart has, often been referred to as the seat and index of various
kinds of emotions. From these points of view, the brain and heart
are interdependent. But, from strictly amatomical, physiological,
psychological points of view, the brain — including the cortex, thala-
mus and hypothalamus—has been shown to be the seat of sensations,

389, Best and Taylor: “Physiological Basis of Medica! Practice ™
pp. 1004-1615 { 1950 Edn, }
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mental activities and emotions and, not the heart. Experimental and
clinical observations have lent support lo this view.

In the present state of our knowledge, it is very difficult 10 iden-
tify any substance or substances, either produced by or associated
with the brain or the heart, which answers to the functions ascribed to
sadhaka pitta in Ayurveda.

However, a fruitful line of approach to an indentification of this
pitta would appear to be a careful study of the factors which are or may
be concerned intimately with the metabolism of the pervous tissue,
in gencral, and factors concerned in the synthesis of the neuro-
humoural substances, such as the acetyl choline, in particular, on which
depand the movement of nerve impulses. [t may be necessary, in
this connection, to study the enzyme system of the nervous tissue,
starting with the enzyme, choline acetfylase.

The possibility, however, that the phenomena of sudhaka ita,
as described in Ayureedic texts, may represent a total concept, should
be bornein mind. It may comprehend, in addition to the enzyme
gystem of the mervous tissue, hormonal agencies also, which regu-
late emotional situatjons and the consequential somatic stresses. It
may be necessary, in this comnection, to study the relationship that
exists between the hypothalamus and the pituitary glands, or in other
words, the brain control of the hypophysis.

Modern researches have shown that the oulput of the posterior
lobe hormones are controlled by the brain zia the nerve through tract
that runs between the hypothalamus and the posterior pituitary. The
important nerve tract which links the secreting cells of the gland is
the group of nerve cells of the hypothalarnus-the supra-oplic nucleus.
The regulation of the secretory activities of the anlerior lobe by the
brain has, however, been shown 1o stand on a different footing. There
is no obvious neural link between the brain and the anterior pituitary.
The current view is, as shown by G. B. Wisloki and L. King
{1936), that the anterior pituitary is controlled by a system of blood
vessels passing from the hypothalamus to the gland. J. D. Green
and G. W. Harris demonstrated ( ten vears later } that a large vascular
network lies between the pars tuberalis and the median eminence,
surrounded by a mass of nerve fibres. From this tangle of capillary
loops and nerve fibres, large blood vessels are formed which pass
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down to the pituitary staik, to supply the gland. Experiments by G. W.
Harris and Dora Jacobson of the University of Lund { 1951 ) showed
that some substauce passes from the hypothalammus to the anterior
pituitary gland which stimulates the latter. The identity of this sub-
stance is nol yet known. It is, however, considered probable that some
substance produced by the hypothalamus exercises control over the
secretory activities of the anterior hypophysis, ™" especially, the A.C.T.H.
which latter controls the somatic effects of emotional situations and
stresses.  An untoward effect caused by this hormone, in some casess
15 known to be psychosis—an abnormal or pathological state.

390. * The Pituitary Gland-Servant of the Brain’ Ly BernardiDonovan:
Science News, No. 30, pp. 61-68,
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chapter 12

a reassessment of the
concept of kriyakala

Alochaka pitt a

o &8 & & & & H &

A!ackaka fetta s stuted 1o eovern the
phenomena of vision { as opposed to perception which is stated to be
the function of it }, and it is said to be located in the eve.

Charaka has not made any mention of it as a separate entity,
except for incluling its function among those of piffa in general.™
Chakrapanidatia, commenting on the above, attributes this function 1o
Alochaka pitta™  Sushrute and Vigbhata, have on the other hand,
made a specific and direcl mention of d@lochak pitia. Says Sushruta
““The pitte which is located in the eye is known as the @lochakagni.
Its function is to catch the image of any external object presented to
the eye™ Vigbhata, in his Ashtanga Hridaya, has also stated that
‘Glochaka Pitta is situated in the eye and its function is rupagrahana
( eatching images presented to the eye ) and vision,” ™™

Bhela, on the other hand, has envisaged two aspects of &ochkaka

tta viz., Chakshurvaiseshika and buddhivaiseshika. He has quoted
Punarvasu Alreya, as saying that #lochaka is that which is excited by

39l zfiaagi (Charka: Sutra 12 : 11)
T uiEREsw 9 { Ibid. 18 : 5U0)
392, zyRmEadE FsnAaEeEe  (Chakrapanidatia. )
393, wEREAT P AEAARAMEISITUA B3 ; 9 ~YIeMsEE: o
( Sushruyta : Sutra 21 : 13)
304. wwEAAA: G EegaaE { Ash, Bl Satra 12 : 13 )
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varshi (rain) sheefa ( cold ) and &apa ( sun ). It is of two kinds viz.,
one which is a specific factor in the eye and, the other, which is
mainly concerned with the chakshurbuddhi. The chakshurvaiseshika
alochaka pifta begins its function after the correlation of the @tmag and
manas, when the object has made its contact with i, leading to the
production, in cAdfta, the knowledge of the characteristics, form, colour
etc., of such things as flowers, fruits and leaves, in all forms of life
viz., swedaje, andaja, wibhija and jarayuja.

* Buddhiraiscshika is (hat which is located in shringhdtaka,
hetween lhe two eyvebrows. It seizes subtle objects, retains and
recalls them. Budditvaiscshike alochaka pitta is the Tactor which
enables conceniration, response and cogilation.” ™

According to Nylya, indriva tejas is that which does not appre-
hend smell, taste, touch and sound but manifests colour alone. In
other words, thal which is the unconumon cause of the apprehension
of colour is tejasa indriva.  Such a sense organ is (he organ of sight.
The location of this (¢jus is said to be the tip ar the pupil. ™™

KU B ML P LR S
AT A RfATRT s 0 G ST AR RT A -
AR n %i?l—.ﬂﬂﬁhaﬁn‘ﬁ (rep ) stedsfiaireal Fas Faai ot es 2 Fioe-
SESFACTHIAT ~aled] JATRET #AHER-Rae R Eaa S STl
RUEATATAREE () 3 (gt }owe (g ) 510Gy ) #dRT ar s aimiAmnT wemn
T (E e (o ) A
{ g siTasay )

AT AT S WA yTwes spamAadF (o1 ) e, JE, T0R d9i-
KU, QA wrgEiga, WA DR e Ted EonsTma AETE, RAas gAenfe-
TA0g 1) M (1) @I (58 ) HIHENIE, v wniai s alE e
{ Bhela Sambhita )
396 {(a) =ARYATATIAICTAE Hepyait =347 Lala, /17 9 @357 ]
o uftHwaE @ ¥AE 90 YA A5 B [Fare | aTRmemn e w9y s
wﬂl(-armmw 3-9-%)
b} TWI‘IH g, STIATI=A FIGRRIGRRT: | Wy i— gerard Wirdd Aldn-
A9 R 9EIE: WA TSR ( FTIATER 3m 12 )
{c) SrELeT aaqmrg\qmma waig@i
AT 0 o 50 W AEHT BT SR SORINaE TEAE EEEimang:
QYAINE FeTET E(NTEURET: B euaiisraga sRena e
sggaued Al i AVNTIETIAT TSI 30 ¢ TRe HAN S ITTERIY
SFsl ART 1 FBETEHT | THARTAIZOS T TG TA-TETRI L
FEARARTZASTAY  THAIALT Rasrga  mewdifsags:  wEn

AR (7. 7.3-3-4 )
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From the citations above, it would be seen that the ancient medi-
cal and non-medical authorities ( logicians ) inferred the existence of
a substance —the Blochaka pitla or tejasa indriya—which is responsi-
ble for vision and the splitting of the light into its different colours.
In addition, Bhela has suggested that it enables the chakshurbuddhi
to descriminate the colour and form of flowers, fruits and leaves,
which occur in various forms and with different hnes. He has also
envisaged another type of this pitfe which is associated with a place
in the frontal area—the shringh@taka —between the two eyebrows
and  which, he claims, is responsible for seizing, retaining and
recalling. from past memory, for the descrimination of
the thing, in the present.  He has seen, in this substance, the factor
responsible for concentration, response and cogitation. The reference
to shringhiitake, in a place corresponding to the middle of the two
eyebrows, is suggestive, among other things, of the prefrontal associ-
ation area and optic-thalamus. The views of Nyaya system of
philosophy, as regards the fejasaindriya, its location and functions
are siguificant. That this substance is responsible for the descrimina -
tion of colours is of importance.

Modern contributions to the physiology of vision confirm, in a
reneral sense, the earlier Ayurvedic and Nydya findings referred to
above and furnish details, lacking in the former. It has been shown
that light which impinges on the retina is absorbed and transformed
into another form of energy. Substances which absorb light
are, by delinition, pigments. The initiai phenomena of vision are
concerned with retinal pigments which absorb light. Three chemical
steps are stated to he concernsd early, in visual stimulation.
These are: —

(a) a photo-chemical reaction, in which a pigment absorbs light
and is altered by it ;

W} IEmERTTREY, e RS TIR )
IV T AR S AATTHEE AR TI@R: | (T, 7, 2-9-%9 )
TREANTACT gaoy A=y | BA™HTHa )
A ARAET ST EAST TR TR Ty 9 | WY GIRAFIA-G%
WRTt 9 =7 AM@er | g1 WAeewa: A0REQTEEE  Asmem TR o
A A eAiBA= ¥wd wanfy 0 HEAT soweTEaE TR w7 i
EUEREITH, OAT T 479 U
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() a second chemical process, independent of light, in which
the primary photo—products of {a) above, initiates a nerve
impulse, and

{c) achemical process, also independent of light, in which, the
pigment is regenerated from the products of step (b} or
from other substances,

Once, ihe perve impulse is initiated, the process, presumably,
resembles other sensory mechanisins. The light-sensative pigment
has been demonstrated to be the pigmenl rhodopsin ( or visual
purple }.

The retina is the photo-sensitive portion of the eye. Here, the
energy of light quanta is detected and impulses are sent vig, optic nerveto
the cerebral cortex. The human reting is made up of several layers
of neurons { and their axons and dendrites } and of one layer of rods
and conesur- cells which translate light energy into nerve impulses. The
rod and cone layer is situated toward the outside of the eye. Light
must pass through the neuron layers before ;it reaches the rods and
cones.  Light receiving cells connect the fibre terminals of the neurons,
the latter synapse among one another in intricatc ways and nerve
fibres from the whole inner surface of the retina, eventually, collect,
in one region and form the optic nerve which proceed to the brain.

Eods and cones are responsible for calour wvision and for the
perception of sharp, bright images. The rods are, particularly,
sensitive to dim Jight and they serve, predominantly, in the detection
of motion.

The rhodopsin or visual purple is produced by the rods by
combining a protein known as opsin and a carotinoid by name,
retinene. A good vision depends upon rhodopsin. When this
compound is illurninated, it breaks up into epsisn fraction and refinent
fraction. This decomposition reaction elicits nerve impulses in the
{ibre—terminals connected to the rod cells. Kefenene is, subseyuently,
retransformed into Vitamin A and the riodopsin is regenerated.

Vitamin A + Protein Opsig

N
. Visual purple
, { Rhodopsin )
\ [
. L N . '
\ \I»' erve impulse

Retenene + Opsin
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In very intense light-wapa-the rhodopsin may be destroyed
faster than it is formed. As it becomes exhausted. vision becomes
impaired, as in snow-blindness. It is well-known, today, that
Vitamin A deficiency interferes with vision.

It has also been shown that impulse—eliciting chemical reactions
also take place in cone cells. But the processes that take place, in
this connection, are not yel properly understood. The guestion, if
there are different coies for each colour has been raised, and
answered with ‘ probably not ', It has been shown that any colour,
including white, can be produced from various combinations and
intensities of threz primary colours viz, red, green and blue,

In addition to rhodapsin, it has heen shown that the eye chamber
jts2lf s coated with a dark-fight absorbing substance.  ‘This prevenis
internal reflections which are likely to obscure the image. This
substance has been  identificd as meelanin of the pigment layer,
batween the nerve tissue of the retina and the wascular choreid
tunic. Melanin also determines the colour of the iris.

Besides the above, the relina also  contains acetyl choline,
cholinestearase and choline aceytylase.
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chapter 13

a reassessment of the
concept of kriyakala

bhrajaka pitta

e & & L o B L &

Bhrajaka pitla is stated to be located in the skin and to impart
to this structure its characteristic colour and lustre. It has also been
stated that il governs the normal and abnormal temperature of the
body,

Charaka has not described this pifta as a scparate entity but he
has-included the functions attributed to it among hese of pifta in
general. He has staled ihat the production of normal and abnormal
temperature of the body, as well as the normal and abnormal colour
of the skin is due to pitfa.”™*

Chakrapinidafia, in his commentary on the above, has slated
that the regulation or otherwise of the body-heatl and wvariations in
the colour of the body are the Tunctions of blr@jaka pitta which iz
located in the skin.™

Sushruta, Bhelz and Vapbhatae have, on the other hand, made
separate mention of this pitla, including the functions ascribed 1o it.

Says Sushruta: * The pitta, which is located in the skin is
spoken of as bhr@jakugni, inasmuch as, it enables the digestion ( and

397. ...... wginrFcaguRt; TEAGEF .. ... { Charaka:Sutra 12:11)

38 ...... GG A 49 9 AT W L L L., . [
{ Chakrapini on the above }
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utilisation } of substances used for abhyanga, pavisheka, avagaha,
lepana etc. It irradiates the glow of one’s natural complexion,*™

Commenting on the above, Dalhana observes: “ By fwak is
understood the ddhye fwak, known as avabhasini. By abhyanga etc.,
is meant the dravyas employed for the kriy@ ( preparation )
and karma (action) etc. By chiya is meant the radiation
( illumination } due to wila elc., of the panchabhitds, which cause
radiation (or illumination ) meaning, "biirajaka is responsible for the
digestion of substances applied to skin, as for instance, the medicated
oils smeared over the skin and rubbed in, the application of medicated
liquids to the skin etc., causes the radiation of lustre, ™"

Says Bhela, * BhvGjaka pitta is that which is responsible for the
manifestation of the specific characteristics of body ; it emphasises
its importance , creales different prabhas ( hues) of the head, hands,
feet, sides, back, abdomen, thighs, face, nails, eyes and hair. It also
brightens {hem.”*"

Viigbhata ohserves: " Bhr@ijuka is located in the skin. Tt is
so called because it imparts lustre to the skin and makes it radiate "~

Commenting on the above, Arunadatta observes: “It is known
as blwdjaka because, it performs dipana and pachana of (substances
used for) abhyanga, lepa, parisheka etc.”"

It will be seen irom the citations above that,

{a} bhrijaka belongs to a larger species of substances described

in Avurveda as pitta:

{b) It is located in the Bdhyafwak (external skin), in its layer
known as avabkasint { Dalhana),

399, a4y wofy WY A6 wRfsTRE w1, SsagdasEmizemar EgEt
W=l ZFEIAE = sFr@s: | ( Sushruta: Sitra 21 - 10)
400, =R ¢ wAunRH P andEmi asasiond: ¢ spnEEmE | sragEEl e
FEIARTMT SSRATHFAGEEDS: | ZEE S 9FTF 33 2Tt argiasmt wmgs:
T4 AR 7 07 T SN@AT ward el 96l gUA SFISE | aURHIEFRE 2
ANT qUEAEIIRAT 1 T 3 { Dalhana on the above )
401, 7= @AH) am A Ter RGP FRRTE, WG SHA,  FenimugenaTE,
FEY (o7 ) AERgaRmal T SiESmIUaR, dewald g |
( Bhela Samhita )
102, =gy Awg waaeT (Ash. Hri, ¢ Sutral2:14)
403, W WAAA-SOAE WAT AR R 1asy NENagEanidwEty aenmn!
{ Arunadatia on the ahove)

. . 186 . . . . . . .



. . . bhrajaka pitea

{c) its functions are stated to be:

(i} I'Th& production of normal and abnormal heat of the body
( Charaka )

(i) the production of normal and abnormal colour of th=> skin,
as a whele, and parts and structures of the body viz., ands,
fect, sides, back, abdomen, thighs, face, nail:, eves and
hairs ( Bhele), and

{iii) the absorption and digestion of substances used together
with oils { for oil balh }, decoctions nsed for sprinkling over
the body cle., { Dathana & Arunadatio).

It may be siated, in gencral, that bhrdjuka prile may represent
the factor or faclors present in the body which is or are responsible
for the colour of the skin and other structures.

Iis location :—The reference made by Sushrute to its location
in the quabhdsii is signilicant and it needs a clarification. While
Charaka has described the fwak (skin ) in six layers, Sushruta and
Vigbhata have described the same in seven layers. According to
Sushrufa, the skio has seven layers viz., avabhisind which is the first
laver or fold and it serves to reflect all colours and is capable of
iroing tinged with hues of all the five dhautic slements (of the skin )"
The thickness of this layer has been stated by him to be 18/20 of a
vrili ( vice prain 1" The other layers are: lohifa ; shweta ; famra ;
teding ;. rohind and mamsadhara.

Charaha, while enurnerating the six layers of the skin, has named
the first two only viz., udekadara {bahyatwak) and asrikdhara

404, Says B, N. Seal in his ‘ Positive Sciences of Hindus': * Celour
phenomenon, according to the Charaka schooi, is intimately connected
with the formation of molecular qualities in chemical compounds-
organic or inorganic—due to chemical combinations, It is considered
that both colour and taste of molecules arise out of the collacation, in
unequal proportion aod unstable equilibrinm, of various forces latent
in the paramantcs themselves, ”’

Say Charaka : * «aif4i (0AF TLEIE90H SEHCEADNA SE0AT AR

TAIIFH T AL AAEACETATIT: | {Charaka: Sutra 26 : 40 )
405, BT < wuRa: AW SERISIATIEAl ATH, AT AR AWAEAETR GwEat 5 @
SEII | g AT TN, . | { Sushruta : Sharira 4: 3}

Saya Dalhana explaining the implication of * vrihi’:
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{blood-supporting ). He has not named the remaining four laycrs-
but has described them in terms of diseases as may occur in each
such layer.™

Vag! hata has, on the other hand, veferred to the seven favers of
the skin, bul he has not named them."” Arunadetta has, in his commen-
tary, on the above, listed the names of these layers after Sushruta.'™

It would thus appear that Sashruta’s qvabhisini and Charalul's
ndakadhara are pearly identical, in so far as their being the first
among the several layers of the skin bul not in their function vis-g-0is
those which relate Lo colour, absorption of materials applied in
different forms to the skin ete.

According to modern physiclogy, the skin, in all animals, per-
forms two functions viz., {a) it serves o protect the underlying parts
from injury and invasion by foreign organisms; (b ) it serves as a
sense organ and is richly supplied with nerves, by means of wiich, the
activities of the body, as a whole, is brought into relation with the
changes going on in the enviromment ; and, in warm-blooded, aninmals
it plays an important parl in the regulation of the body temperature,
since the loss of heat from the body must occur almost entircly
through its surface.

In main. two parls of the skin have been described viz., the
epidermis and cutis — the enlire organ being made up of five layers
viz., (1) stratum cornewm; (i) stratum Iucidum ; (iii) stratom
granulosum ; (iv) refe mucosum ; and (v ) cutis vere. The deeper
layers constitule the rete mucoswmn, they being soft and protoplasmic,
while, the superficial layers which form the cuticle are kard and
horny.

The decpest layer of rete mucosum often contains granules of
pigment melenin, which occurs, in abundance, in coloured races. [t

406, sfifgss =¥, B-8F Affang Fadim: sfaandom ) 7Sy am sgsii e
IR 2 T APTHE N (AT FERgasD am sigen:
{ Dalhana : Sushruta, Sharira 4: 3)
407, A wdeax:.t (Ash Hri.: Sharira 3: 8)
408. A7 " ATHAT WEAT AL A PRI Far wAg TROT wev0 a5l 9w e
( Arunadatta on the above }
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is also produced in while races due to exposure to the sun.
Melanin pigment is synthesised {from the amino acid tyrosin, in the
melanoblast cells found in the basal layer of the epidermis. Tyrosine
is also the starting point for the formation of the pirment of the hair.

The colour of the skin depends upon the distribution of
melanablasts, the fzelanin concenlration and, pechaps, its state of
oxidation. «ince with azcorbic acid or hydrosulphate mnzlanin, can be
reduced from a black to a tan form.™ In addition 1o the skin
melanin 1= normally found in (he reting, the cilliary body, the choroid,
the substantiu nigea of the brain and the adrenal medulla.  In albinos,
the wmeimuin forming colls have been shown 1o be enlirely absent
from the tissues,

Melamin is formed by malanoblasts which are present, normally.
inthe basal laver of epidermi= and dermis. The exact chemical
compusition of selaan s not known but, it is peneraliy  believed to
Deoa poiviner of tyrosine, (ormed by the acton of the copper-
containing etroyme fyrosinuse. The melanin producing cells contain an
enzyme-—the dopue oxidgse-which, in the presence of di-hydroxy pheny-
lalamine, produces a dark cytoplsmic colour reaction. Tt has been
shown thit dopa oxtdase and fyvosinase are the same enzyme, acting
first, to uxidize the tyrosine 1o dope and then. dopa into melanin.
Alter the formation of melanin, the pigment granules are stated to
migrate to the cells of the epithelium where, they are phagocylized.
Eventually, the melanin is said 1o 1o be lost from the body, largely,
frony the desquamation of the skin and, Lo a lesser exient, through
the intestinal tract, while, none or only a very small percentage of it is
narmally excreied through the kidneys.  This is not strange, since it is
a large molecule and very slightly water soluble.

‘The number and distribution of melaiin producing cells of the
body vary from individual to individual and they are genetically defer-
mined. Frequently, there is a congenital absence of these cells in
various regions of the body, resulting in splotchy areas of de—pigmen-
tation, known as viliige. Occasionally, there it a total absence of
melanoblasts in the skn, resulting in the production of albanism.

4049,  Principles of Bio-Chemistry by Abraham White of al Mc, Graw
Hiil Publication, 1954 Edition, pp. 862-863
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It has also been shown that “other photo-chemical reactions of
significance which occur in the skin are the alteratton of 7-dehydro-
cholesterol with the production of vitamin-D'" and the transformations
in porphyrins®' which result in skin photo-sensitisation.

To the extent the factors which confer on the skin, its characteristic
normal colour, is or are metabolically produced by speciatized cells
in the skin by the enzyme tyrosinase ( dopa oxidase ), to that extent
we have a confirmalion of the claim of Aywrreda that there exists,
in the layer of the skin, known as awabhdsini, a pitia {or ugni-
Sushruta ) known as the bhriifaka which is responsible for providing
the skin with that pigment which confers on it its characteristic
normal colour. The same is also true of the colour of other struc-
tures of the body as the hair, eve, elc., which, according to Bhlela. is
due to bhrdjaka pitta.

As regards pratibhii or chiya, it is seen [rom [acls made available
by modern physiology that it is correlaled to circulatory events that
lake place in the layer of the skin described, in Ayurveds, as asvi=
gdhara, corvesponding 1o the vascular bed of the skin. the hue and
intensity of the skin depends upon the rate of flow of ra.fa (inthe
asrigdhara ) which carries in it, another important coloured substance

410, Vitamin-D would appear to be inlimately conniected with they metabo-
lism of calcium and phosphorous. [is main function is concerned with
the intestinal absorption of calcium and phosphorous. In additien, it
is also concerned with the conversion of organic to inorganic phospha-
tes in bones and this is stated to have some direct effect upen the
calcification of growing bones. Man and other animals normatly
obtain the necessary Vitamin-I* asa result of the action of the sun’s
rays on the pro-vitamin 7-dehydrocholesterol in the skin. Only in
temperate and cokl climates is food an important source of this vitamin,

411. Porphyrins are pigments which either alone or as the basis of more
complex compounds are found throughout plant and animal life, from
the highest to the lowest forms. A porphyrin is the pigment basis of
chlorophyll— a green colouring matter of plants. One such is found as
a brown pigment in the shells of many eggs and also in the dark line
ruining down the back of the earthworm. On the other hand, when
conjugated with other substances porphyrine are the basis of the biood

¢ and tissue pigments of various animals,

Best & Taylor ; Physiological Basis of Medical Practice, 5th Ed.
p. 52 and Principles of Bio-Chemistry by Abraham White ¢f al. p. 200,
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—the ranjaka carrying rakfa. Radiation or otherwise of the hue and
lustre of the skin is not obvicusly a direct function of bhré@jaka pitia
but an allied prla—the ranjaka.

The production and regulation of body-heat --Except Chakra
panidatta, no other authority on Ayurveda has attributed the func-
tion of heat-production or regulation to shs@jaka pitta. 'Ihe former
function i. ., heat-production, in the view of Aywrveda, is due o
pachakdgni and dhitwagni vyapiras and the latter to the circulation
of blood int the skin. In other words, the temperature of the skin js
determined by the rate of blood--flow, although, the thickness of the
layer of biood beneath the skin is also a factor. If the bloed-flow is
fast and if the capillaries { srofGnisis ) are dilated, the skin not only
appears 1o be intensely red but it is also hot.

The body heat is produced as a result of metabolic processes
which are taking place, all the time, in the body, especially, in the
muscles. Some of the energy produced during the metabolic processes
are degraded into heat, and some of the heat is dissipated. The heat,
so produced, may be lost from the body at a greater or lesser rate.
It is lost, principally, by radiation from the relatively large body
surface, to obiects at lower than body temperature. There is also
some loss through convection (e. g, a cold gust of wind} and
conduclion (e. g., standing bare-footed on a cold bath-room floor ).
If the great mass of blood is brought cluse to the body surface and
the surface arterioles and capillaries are dilated, a large radiation
surface is presented, thus enhancing the heat loss. 1f the blood is moved
away from the skin-surface to the interior, il is protected and
lheat-loss becomes minimal. Another route for heal-loss is through
perspiration. When water evaporates, it utilises and, hence, removes
heat, The heat-regulation of the body is the function of the auto-
nomoeus nervous system-—pyina vyt (?] and the hypothalamus,
the function of which latlar, in this regard, is comparable, to the ther-
mostat of a modern heating plant.

The skin represents a relatively large body surlace, the arterioles
and capillaries of which, together with the sweat glands respond to
thalamic regulation of heat and aid in the conservation or the dissi-
mination of heat. Thus, the bedy temperature is, undernermal circum-
stances, maintained as a constant, within a narrow range~—the
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average ncrmal being 98.4° F. It will thus be scen that Shrdjoka pilla
has no direct bearing on the production and regulation or otherwise
of body heat.

Absorplion through the skin :  Many have been the experiments
vonducted to study the alleged influence of haths containing medicinal
substances in solution.  Even s0, a large number of experiments have
been conducted te find out if absorption is possible by the skin, These
experiments have shown that the uninjured skin is impermeable to
watery solutions of salts or other substances, through tonophoresis, It
has, on the other hand, been shown Lhat it is possible o produce
@ cerlain amonnt of absorptinn by the application of subslances
conveved through fatty vehicles,

It will, therefore, b seenthal modern physiology and bioche-
mistry have, in part, confirmed the old Ayurvedic view that drevyas
used f[or ablivanga, avagaha, pralepa and parisheke, especially the
first two, in which drugs are penerally applicd through the meodium
of fatly vehicles—taifas (oils }—-are absorbed to be digested and
ytilised by the body.

The guestion if these =ubatances, conveyed through fally velicles
are digested by cells of the skin and If enzymes are concerned in
this process, remains for fulure rescarches to deterine.  If and when
such confirmatory evidence becomes available, ihe concept of the skin—
located Bhedjaka pitie may have Lo be so eularged as to comprehend
not only fyrosinase { or dopavsidase } but also several other enzy-
mes yel to be discovered.  This guestion should, therefore, be kept
open.
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chapter 14

a reassessment of the
concept of kriyakala

A review of the concept of pitta

o & & G & L & &

It would be seen from the foregoing chapters
that in pitle we have a broad-based concept which comprehends a
large group'™ of biochemical substances that take parl in such vital
functions as digestion, metaholism, heat-production, haemopoiesis,
visual functions—especially 1he splitting of the light, photo and chemo-
synthesis— and higher mental faculties and emotional states.

Several definitions of p¥tfa as can be gathered from available
editions of ancient Avurvedic classics and allied literaturs are signi-
ficant and they enable us to search for and identify the substances
present in the body which perform various functions ascribed to this
dosha in ils different aspects. Of these definitions, the following are
important:—

i) The derivations of the term piffa from the root fzp (dY)
meaning (a) fapa santhape (F7 9= ), (b) tapa dake (q9 R } and
(¢} tapa aishwarye {1 wad ) are significant. The root fap itself
means o generale heat. It also refers to the act of burning of the
food ingested—ggfd ywgRAR. In addition, /ope applies equally

412, sl = fiformy ( Harivamsha : 1: 40 : 32)
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to aishwaryam (A ) or the achievement of the eight—fold benefits
i e., animadi M.

( it } Pifte has been described as agsni or fire as it performs
actions similar to fire,""! such as puchana { digestion ), dahana (burning,
combustion, oxidation ). parinamana { conversion ), parBoritts ( trans-
formation, mulation ) prakashana {illumination, radiation ), ranjuna or
varnakaram { colouration ), prabhiiharam ( lustre } and {apana (heat—
produciion '*.  Chakrupiinidatia has made it clear that the use of the
term HESGE: by charoke does ‘not mean that the piffe of the body
is flaming fire but that, it only refers to the phenomenon of heat
associated wilth fire. In other words, heat is associated with the
functions of pwiia.

(iii) The main functions of pitta, as described by Adeding and
Amarakosha, are pika and parindma, corresponding to digestion and
transformation.’®

These terms are technical und they sland for varicus kinds of
chemical reactions and changes to which food substances are subjecled,
The Nyidye and Vaiseshika systems of npalural  philosophies
have employed these terms, in terms of pilu and pithara pakds.
The term pile means peramianse (otom) and pithara slands for
molecules, consisting of two, three or more paramanus { atoms ).t
will be seen from the description of the two kinds of pikids furnished
by these two ancient’schools of scientific thought, that they refer to
physical and chemical changes respectively. The latter, in spedat,
involve pardvritti and parinamanam which are mediated by agni

413, ( a) f[quH-T{ 840 { 4T, 5. |, } 30T -SSHOHPEAE 2R [Gaa
( b)) @1 Z(~( %o Fo A= ) AMAA T3 (ARG ST D
(e)ay Rl (2= a0 @12 ) A9y sgEgelmsisd el i
arg7d 37 M| ( Bhattoii on Siddhanta Kaumudi )
444, JEITEA O e AEAaEsA T R
{ Sushruta: Sutra 21 : 9;
ANZwy AR gada 1 ( Dalhana)
SHEASEAATER, syt A ( Chalkrapani )
115, «&ffia ;T 9wAha: 1 (Chakrapdni on Sutra 12)
‘ FarATa 7 g U Wit RIS EASAT N a5 ggAd 25w
{ Chakrapani)
416. wre: SFOAY, wrEr guar: { Medini®
991 ¥ { Amarakosha )
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or fire,'" Similar is stated to be the case with piffa which mediates
changes in and brings about {ransformations of food suhstances, in
the course of life-processes.

In other words, pilte is generally concerned, in bringing
about the split of Zhdradravyas, ingested in four-fold manner, in the
amashaya {the stomach and small inlestine ) withour involving any
disturbance in the atomic composition of the ultimate molecules of
‘them 1. €., & change in their eeaséha or form and not in their atomic
compasition.  The plchakapilta, n its special and general aspects,
i concerned with ihis process.  The speciat aspect may refer to the
frastro-intestinal hormones responsible for ihe excitation of achcha-
fitta { which includes a wide variety of digestive secrelions viz., bile,
pancreatic juice, and intestinal secretions, which latler are to be
included under the gencral aspeci of plchakapitia }; under the special
aspect  can  also be  included the contribution, plchakapitia is
stated to make, to olher pittas elsewhere in the body (inc]uding
dhatwagni ), which, 11 is stated 1o augiment and strengthen, This has
particular reference Lo dhitupakas ( tissue-metabolism ) which involve
pachana, dahaia, parinamang and parieritii.  All these processes
imply both pithara and pilu plikas, in the presence of different Lypes
of pittgs ( @onis )"

Dittas  vesponsible  for  ranjana, prak@shana varnakara,
including pradlishara, 1. c., ranjeka, Glochaka and bhrijakae may

417. Kefer to Fundamental Principles of Ayurveda—Part 1
* Cutlines of Nyaya and Vaisheshika Systems of
Natural Philesophy, ¥ by the Author, pp. 41-44.
AR T e W JIRE A
FaIEEArg 77 gEorEIdsTy 1 ( Siddhanta Muktavali 106)
qT24: GTATY 99 T A A4S ghesAraiisEm S,
FEAWIED AETAA BuREn 36 frnesidae
{ Vaisheshika Darshana.Ch, 71-6)
Nzt vawger Toed (3T )
Refar also to Charaka: Siatra 23: 11 and Sushruta: Sutra 41: 4 and
Dalhana on the above,

415. ERefer to '“ A schematic representation of the transformation of food
substances or Shira dravyas in the course of digestive and metabolic
processes,” in The Fundamental Principles of Ayurveda, Part IIi by
the Author, pp. 164.65
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have to be groupzd, together, under one category, as their functions
are essentially the formation of different kinds of pigments viz., the
pigment, in the retina responsible for vision and colour perception ; the
pigment that confers on rakfz its characteristic colour and specific
functions, and pigments of the skin, eye and hair elc., which impart
to these structures their characteristic ¢olour. The pitla responsible
for some of the important higher mental faculties and emotional
states, the activities of which enable an individua! to achieve cerlain
important chiectives of life is, apparently, associated with the sthdnas
or seats of prdnaviyu in the uftaminga (head ) and Aridaya (assuming
that these two struciures are Synonymins ) It enables pranaviye
to efficiently perform its vital functions.

Fitta and Enzymes

The study of pifta is, in part, the study of enzymes, though sotne
of the internal secretions of the body may also have to be considered,
in this connection. That the enzyme syslem, as a whole, and some
of the hormones, in part, answer lo the requirements of pilie can
be deduced from a careful study of the functions ascribed to hoth.
The obvious methodology as may have to be followed in such a
study would appsar to bz, to take into account, the karmas (functions)
and gunas { qualities, properties } ascribed to pitla, inits different
aspects and, then, seek to find in the body, subsiances to which
these functions and qualities may refer ; for, kerma and gunae aliima-
tely pertain 10 dravya or substance.

Guna = Karma
4 I
Dravya

A search for substances, included in the concept of pifta, has
been made less arduous, today, due to the rapid strides made in the
fields of physiology and bio-chemistry, especially in enzymology. It
will be seer that such a study shows that karmas (functions)
ascribed to enzymes are exactly those which Ayurveda has attributed
to pitta.

According to modern bio-chemistry, ** The outstanding charac-
teristic of nearly all bio-chemical reactions is that they occur with
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preat rapidity through the mediation of natural catalysts cailled
enzymzs. linzym=s may be described as complex catalysts of
biological origin which have a high degree of specificity and a
tremendous efficiency which permil iz wive reaclions to occur very
rapidly through well defined pathways. Enzymes are universally
present in living organisms and those metabolic reactions which
are common o all colls, are catalysed by enzymes with similar
properties.”/"

In chemistry, the acceleration of chemical reactions,™ which
normally proceed slowly, is a well known phenomenon.
Substances which bring about the acceleration of several reactions are
described as catalysts®™!, The use of platinum to catalyse the union of
elemaznts of water is a familiar example from inorganic chemistry.

Euzymes are organic  catalysts, claborated by living organisms.
The animal body has encrmous variety of enzymes, each of which
is capable of accelerating only one type of chemical reaction.*?
In ather words, enzyme action is highly specific.™ Thus, all types of
419, Principles of Bic-chemistry by Abraham White o2 af: P. 221, 1954

Editien, Mc Graw Hill Publication.

120, Examples of varivus chemical reactions are:— combination reaction ;
addition reaction: substitution reaction; decomposition reaction;
dissociation reaction; displacement reaction: hydrolysis rteaction;
vxidative reaction; reduction reaction ete. These reactions may he
classified, from Ayurvedic point of view, under two main heads viz.,

Samyoga ¥Yibhaga
Combination reaction Decomposition reaction
Substitution reaction Dissociation reaction
Additien reaction Displacement reaction

Hydrolysis reaction
Oxidative reaction
Reduction reaction
421. A catalyst is defined as a substance which accelerates a chemical
reaction in which it itself is not consumed in the overall process.
422. {a)} The enzyme in tissues which breaks down hydrogen peroxide has
no effect on starch;
(b) arginase acts only on L-arginine; it doesnot attack D-arginine and
{¢) urease is a highly specific enzyme ; its only known substrate is vrea,
423, This specialisation of enzymes or their specificity, as it is called, is
used. as a method for classifying them,
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enzymes which break down protein molecules are known as profeina-
ses ; all enzymes which break down cellulose are cellulases and so on.

The Chemical Nature of Enzymes :-—In recent years, the enzymes
of the digestive juices have been shown 10 exert their effects away
from the animal body. In fact, a majority of them have Dbeen success-
fully isolated from the animal tissnes ant they were found to be stild
active. It has bzen possible to purify and crystalise many of them.*"
The purfication has enabled the chemists to show thal enzymes are
protein compounds of high molecular weight.*® It has been possible,
in a number of cases, to separate from the protein molecule,
a complex characlerislic non-protein fragmeni-non amino acid in
nature-which is spoken of as the prostheiic group. For example,
there are a number of enzymes which are copper-proteins ;. ascorbic
acid oxidase is one of these. In addition, there are also many
enzymes which require tha adlition of moastal-ions, in order to
activate the engyme. These ions which are usually known as the
activators, also function in combinalinn with protein. Arginase,
certain phosphatases and some pepsidases are inslances of enzymes
which require the presence of certain metal ions.

Since it is now recognised that enzymes are proteins, it is
but logical {o enquire as to the relationship of tissue-proleins to
enzymes. Some investigators have suggested that most of the
proteins of actively funclioning tissues like the liver, kidney and
spleen, with the exception of som2 structural elemants such as elastin
and collagen, are really enzymes. It is obvious that, regardless of
the exact quantity of bady proteins which may exhibit enzymatic
functions, there must b= a tramzndous number of different protein-
enzymes in the tissues, in order to account for the myriad of known
metabolic reactions.

424. J. B. Summer { 1926 ) isolated the enzyme urease as a crystalline protein,
A few years later Northrap and Kanitz reported the isolation of crystal.
{ine pepsin, trypsin and chymetrypsin.  Since then several hurdred
enzymes have been obtained in highly purified form and about 50 of
these in crystaliine state.

425, The molecular weight of water is 18 and that of common salt 60, but
the molecular waight of enzyme pepsin of the gastric juice is 35,000 ,
while urease has a m slecular weight of 480,001,
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However, the study of enzymes obiained in pure stale has shown
that they are highly variable in performance. For example, one of
the very sluggish enzymes, so far recognised, which oxidises certain
amine acids cecurs in the liver.®  The most efficient, yet found, is
the one which decomposes hydrogen-per-oxide. At {reezing point
one molecule of this enzvme has been shown to decomposc 44,000
molecules of per-oxide in one second. These two examples will
suffice to illustrate the extremes and they do not reflect 1the average
performance, which latier, would appear to be about 300 molecules,
per molecule enzyme, per second.

The mode of enzyme acfiom—Avaliable evidence shows that
enzymes enter into loose and temporary chemical union with
reactants, ‘That collision of cotnbined molecules occur is no longer
a matter of probability but a certainty. It has been shown that the
general reaction A+ KB = C+ D is {acilitated enzymatically as
follows: A +B + Enzz={AEnzBR) == (CEnzD) = Enz + C + D.
It has to be noted here that the enzyme molecule reappears unchanged
at the end of the reaction, free again, to combine with a new set of
starling reactants. A very small quanlity of the enzyme can, then,
catalyse large quantities of material. It has also to be noted that the
same enzyme Jacilitales the reverse reaction ; a given enzyme neither
influences the direction nor the total amount of reacdon. These are
determined by mass action and energetics.**

In a few cases, a direct demonsiration of this combination is
possible in which, the substrate has heen shown to take oxygen from
the prasthetic group, so that the latter is reduced and the substrate

426. One molecule of this enzyme has been shown to oxidise some 35
molecules of amino acids in one secend at the temperature of the blood.

427. The indiiference of enzymes to reaction can be illustrated thus : all cells
of our hody which have been shown to contaia cathepsing i e, enzymes
which mediate the synthesis of ce'lular proteins. After death. when
reaction energy and amuno acid raw-matenals are no longer supplied,
the same enzymes decompose the proteins which they urigmally aided
to build. Post-mortem disintegration is partly due to this and pactly to
bacterial decay.
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iz oxidised* In the presence of oxygen, as soon as the substrate
reduces the prosthetic group, ihe latter is reoxidised by the molecular
oxygen. The process of oxidation-reduction will go on until all the
substrate is oxidised and left to reduce the prosthetic group.

It will thus be seen that very little enzyme is capable of oxidising
an unlimited quantity of the suhstrate and alse (hat, the more enzyme
present, the faster the substrate will be oxidised. These facts have
often been confirmed by experiments. In other words, enzymes
increase the speed of reactions. Since metabolic: processes do not
take place at appreciable rales unless enzymatically catalysed,
catalysis constitutes a significant limiling factor in metabolism.

Enzyme-substrate combinations have been compared to a
lock and key process. The particular kind of surface configuration
of the enzyme molecule must fit into the surface configuration of all
or part of the reacling molecule. Such surface geomelry is
considered to be at the root of enzyme specificity. In most cases,
4 given enzyme is capable of catalysing only a single specific metabo-
lic reaction—pattern, In some other cases, more than one type of
process may be speeded up by an enzyme. However, in all such
cases, the reactions involve substances similar in struclure in certain
respects. For example, a given enzyme speeding up the making or
the breaking up of the linkage between fatty acids and glycerol
can be effective in reactions of fatty acids of considerably different
carbon chain length. Such an enzyme is stated to be group-specilic
of fats. Likewise, there exist group-specific enzymes for polysaccha-
rides ( chains of glucose units ), and for proteins ( chains of amino.
acid unils ).

42B. There is a big group of enzymes known as oxidases. They have
been shown to bring about the oxidation of fairly simple compounds
by oxygen. These enzymes exist in two distinct cenditions viz., one,
oxidised and the other, the reduced, In certain cases, the coodition
may be recognised by their characteristic spectra which are due: to
their prosihetic group. If such an epzyme is in-mixed with the
substrate which it will oxidise and, when a liberal supply of oxygen is
made available, then, the prosthetic groups show the spectrum of the
oxidised form, I, however, the oxygen supply is cut off, the
reaction will stop, when all oxygen is used up. The spectrum of the
prosthetic group, then, corresponds to its reduced condition,
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In reactions described in foregeoing, enzymes have been
accelerating reactions, in which the substrates have been split into
small pieces. Enzymes are capable of accelerating synthetic as well
as degradative reactions. All chemical reaclions are reversible but,
in many cases, this reversibility is so slight as to be nepligible. In
other instances, the reversibility is very clearly marked. FThis can he
illustrated wilh the example of fat. If certain {at is mixed with a fal—
splitiing enzyme—a lipase—the fat will be split up, until only about
409% of if it remains. Likewise, if the breakdown products are mixed
together with the enzyme, fat will be formed, with this difference that,
the quantity of fal formed seldomn exceeds about 405 of the possible
total. This enzyme is capable of speeding up hoth the reactions.

A very surprising outcome of this reversibility was recently disco-
vered. It was known, for a long time, that plants are capable of
abstracting carbon-di--oxide {rom the air and convert them into sugars
and starch. Chlorophyli, ilie green pigment, has been found to play
an important role in the process. Recent investigations have shown
that, in animals, carbon di-oxide can also be utilised by the liver in the
synthesis of sugars from simpler substances, It would, therefore.
seemn that carbon assimilation can also tuke place in animals. It is
consitdered prohable that it 1s simply the result of the reversibillity of
the enzymic reactions.

The capacity of enzymes to speed up synthetic reactions is of
great importance in the synthesis of our hodily structures from the
products of digestion, Roche, a French sctentist, claimed a few
years ago, to have isolated an organic substance which augments the
synthetic aclivity of an enzyme, but not its degradative action. If
this type of a compound is common, it may considerably assist in
securing an understanding of the way in which cells conirol their
complex processes.

The foregoing are, perhaps, some of the more important proper-
ties of enzymes which are relevant, in the context of the study of
pitia~dosha. Their activities are manifold. They are concerned
in the normal processes of digestion; in the building up of reserve
stores of food-materials in the liver and fat-depots ; in the elaboration
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of various special chemical compounds such as hormones—in short,
all major chemical activilies of the hody. These are, in addition
to others which are less obviously chemical viz., the action of venom
of vipers and cobras depend upon enzymes. There is sufficient
evidence to believe that the contraction of muscle is closely dependent
on enzyme action. While some authoritics belicve that the contraction
of the muscle is closely dependent on enzymic action, there are others
who helieve that enzymes play a leading part in the conduction of
nerve impulses, Thus, many important aspecls ol biclogy have a
common meeting ground in the action of enzymes.

The classification of enmzymes:— Enzymes may be classified
according to lhe substances they altack. Even so, they may also be
classified according to the nature of reactions they perform. According
to the former classification, any enzyme, whether of group-or reaction-
specific catalysing reactions, is spolen of as carbohydralase analogous-
Iy lipuse and protease. Likewise, according to the latter, they are
classificd as splitters, synthesisers, trans{ormers and rearrangers.

The latter, again, will be seen to comprise of enzymes which
perform a variety of reactions under each group, as can be secn from
the following extracted from Starling’s Physiology ( 1952 Edition } -—-

(b) Phosphorylases

{ {2 } Hydrolases
{.c} Adding enzymes

I Splitting enzymes

, (a) Oxidising and reducing
Il Transferring Enzymes enzymes.
(b} Other transferring enzymes.

III Isomerases { ( a) Simple Isomerases
(b) Mutases,

The following tables extracted from the same work will be
instructive,
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1. Splitting Enzymes

Group Clasg Example Substrate: Products
1. Hydrolases  Estrueses Lipase Fat Fatty acids and
glycerol.
’ . Phosphatase  Phospharic H;P(O), and
axiers alcohol
" Carho- Amylase Starch Maligse
hydrases
“ " Maltase Maltose  Glucose
" 1rPf:pti- Proteoses and
y dases }Pc-'.psin Proteins | peptones
" \{ Endo-pep— 7 Lrypsin Proteins | Peptones and
tidases } L amino acids
" Exo—pep- Carboxy- Peplides Amino acids
tidases peptidase
" . Dipeptidase Dipeptides Amino acids
v Deaminases Adennse Adenine  Hypoxanthin
+ NH:
" Deamidases Urease Urea Co, + NH-.
2. Phosphory  Amylo- Liver Gliyogen Glucose
lases phospho- Phospho- & phos- phosphate
rylases rylase phate
3. Adding Catalase H:O:: H.O + O
enzymes
i, Carbonic H.CO: H:0 + CO.
anhydrase
11 Transferring Enzymes ( Group 1)
Class Example H ~donator H-acceptor
Anaerobic de- Succinic deh. Succinate Cytochrome C
hydrogenases
. v Lactic deh. I-lactate Col
Aerobic de- Amino acid Amio acids O: (or M. B.)
hydrogenases oxidase
" Xanthine Xanthine ete, 0: {or M.B.)
oxidase
Flavoprotein { Cytochrome- } Reduced C OI Cytochrome C
Aerobic oxidases { reductase
" " Cytochrome- Cytochrome ¢ 0.
oxidase
. ” Tyrosinase Phenols 02
Peroxidases Cytochrome Reduced Cyt. H:0;
per-oxide
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Other Transferring Enzymes .( Grot;[;?!T

Gro Grou ar
transfct:-ged Class Example (loflalgr a(:cr?rl)]tr:)r
H.PO.— Transphosphatses  Hexo—- A T. I Glucose

kinase
” " Lohmann A.T.P.  Crealine
enzyme
-NH. Transaminascs Glutamic Glutamic  a—keto~
Tr-am acid acids
-, Transmethylases Unnamed  Methio- E(hanota—
nine mine,
I11 Isomerases
lLixample Reaction
Group !.
Simple isomarases Oxoisomarases Glucose 6—phosphate =
frucio=Tructolurnanose G-
phosphaie
Group 2
Mutases Phosphogluco— (ilucose 6-phosphate =
mutase Glucose-1. phosphalte.

‘The protein nature of enzymes Hmits metaholism in significant
ways. Like all proteins, individual enzvines wear out or breakdown
even under normal conditions. They arereplaced by resynthesis from
raw-materials,- the olher intact enzymes presumably catalyse such
synthesis.  Like all proteins, enzymes are very sensitive to changes in
temperalure, acidity, alkalinity, pressure, metallic poisons etc. Coagu-
lated enzyme proteins are not catalytically effective. Extraneous sub-
stances which may combine with 2 given enzyme, preferentially, and
possibly also firmly, may act as metabolic poisons and compete
with the normal reactanis for their enzymes. Thus, since enzymes are
usually ‘present in small amounls, small quantities of fnhibifor
subsiances may block certain reactions completely, leading 1o fatal
results. Cyanide inhibits certain enzymes concerned in the production
of energy. On the other hand, the beneficial effects of many drugs lie in
the inkibition of enzymes which catalyse disease-producing reactions.

It will be seen, from the foregoing brief survey, that like pitia des-
cribed in Aywrveda, the enzymes perform analogous functions viz.
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. . . . a review of the concept of pitia

splitting or sanghfiabheda ;** transforming or parfnamana ; mutation
or pardoritti; oxidation or dahana elc. Like pstia, enzymes are also
present, universally, in and are built up by the body from appropriate
substances derived {rom #htradraryas { nutrition ). Thus, in pitia we
have substances exactly similar to enzymes.

Tejas aspect of pitta vis a vis the prosthetic group

It was noted, elsewhere, that the fejomahabhule among the bhuta
pentad, dominates the composition of pitie, because of which, it ( the
pitta) is slated to perform paki@dikarmas or various kinds of chemical
reactions. It would scem, by implication, that a substance- lejasic in
nalure—coters into the composition of the pitfa-complex and confers
upon it, its specific functienal characteristics which, in turn, enables it
to Dehave very much like qoni or fire. The other components of
the pitln—complex which confer upon it such qualities as snehatwa
{ viscosity ), seratrea (fluidity ), dravatwa (liquidity ), visragandha
{ characteristic fleshy smell  and laghutwa | lightness) have, it is
ohwvious, 1o be accounted for from the relatively lesser quantities of
substances helonging to (he 3pa, prithvi and v@yu cam ndbhase
mahabitite classes, respectively. No doubt, the pitla—complex is a
liquid (flsid) and has a mass value (which is relatively less than
kapha and more than the iy doshas } and, therefore, contains solids.
Regardless of these latter, we are concerned here more with the fejas
component of il than others, which is perhaps the one constituent.
effective in action, Il would seem that if enzvmes described in
modern physiology and bio—cheniistry are analogues of substances
included under the heading pitiavarga of Ayurveda, then the metals
contained in the prosthetic groupr and activators, to which a reference
was made earlier, may prove to be the analogues of the #zjas
components of the enzyme molecule.

It was mentioned earlier that it has been possible to separate from
many enzymes characteristic chemical groupings, spoken of as pros-
thetic groups. These groups frequently contain one or few metallic
atoms, such as those of iron, copper, zinc, and manganese. While the

429, /It of g3 HIANE Seig e o o B el gl o
{ Chakrapani: Charaka: Chi, 15:10}
{ Tantréintara ¥achana }
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importance of iron in the diet has, for long. been recognised, the
importance of very small guantities of other metallic elements has
been understood only very recenmtly.  There is normally no deficiency
of these elements but, under exceptional conditions deficiency dis-
eases may arise. It was seen. in experimenial studics, that a diet
deficient in manganese retarded the rale of growth in experimental
animals and irregularities in the functioning of the reproductive organs.
This element has been shown to occur in the prosthetic group
of enzymes concerned with the production «f the excretory product,
urea.  In the absence of this metal, in the food, experimental
animals were not able to synibesise this enzyme,  Even so, experime-
nts have shown that animals fed on zine- deficient dict suffered from
retarded growlh, Tlis metal veears in an enzvime which enabks the
rapid liberation of carhon-di-oxide from the bloud during its passage
through the lungs,  Zinc also occurs in jnsuiin.  §t has been suggest-
ed that the poor growih rates ohserved in experimenta] animals fed on
zinc—delicient food may be due Lo the impairment of sugar metabo-
lism. These are but few examples (o sllustude the importance of
prosthelic groups.’™

Even so, in the prosiheic group of some cnzymes, there are also
charactetistic configurations of atoms which most mammals appear to
be unable 10 put logether for themselves.  IU has, therefore, become
necessary for them to oblitain theru from foods.  These are members
of the class of nutriticnal essentials which are hnown as vitamins.
For example, the two vitamins, riboliavine and niacin are constituents
of the prosthetic group of enzymes concerned with  energy
liberating oxidations that take place in  tissues. Another
example is thiamin, (he vitamin which prevents beriberi.  This
vitamin is a parl of the prosthetic group of an enzyme responsible [or
oxidations in various tissues, including the brain. It may, therefore,
be said that some of the vitamins are chemical spbstances required

430, A few examples of prosthetic group are :

(a) Xanthine oxidase, found in liver and milk, 1t contains molybede.
num, It oxidises hypo-xanthine into xanthine and, the latter, to
urjc acid.

{ b) Tyrosinase, which contains copper, catalyses the formation of
pigment melanin, and

{¢) iron-porphyrin enzyme which is closely related to the oxygen-
carrying chramo-protein—the haemoglobsin.
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. . . . a revicww of the concept of pitta

by the mammualian body to build up the prosthetic group of some
enzymes, which, the mammal is incapable of synthesising.*™!

The foregoing, when studied in the light of the Nytiyg point of
view, will show thal meiallic aloms and ions which enter into the
composition of the prosthetic group of enzymes generally represent
Gkarajatcias, 1. e., the lejas present in metals and mirerals dug from
mines (Tarkasangraha). It 1mnay, therefore, be said that the presence
of Gkarajatcjas in pitic confers upon it, its characterstic and specific
propérties,

Bhutagnis and Dhatwagnis

A review of pitie may remain incomplele without a reference to
bhutdanis and dhatwagnis. All the Uhree nain Ayureedic classics
have described them. X

Bhutagni: Charaka has referred  bhutigni in the context of
his description of the process of pormal digestive events. In his
view, the digestion ol Jood by jtharigei leads to the break-
down —sanghttabhcdaof the former inlo five distinct physico-chemical
groups viz., parthiva, dpya, Aoicya, vayarya and ndbhosa. (It must
be noted here that this classihcation 1s based upon the physico-chemical
properiies ascribed, by Avwrveda, 1o cach biffe class). The agni
moiety present in substances belonging to each group is, then, stated
{0 digest the substance of that group, leading Lo a radical change in
their qualities-vilakshanaguna { Chakrapani ). Thus, food substances
are rendered fil for being assimilaied into and built up as parts of the
corresponding  blittita class of substances present in the dhatus.
‘This process of assimilation is stated to be mediated, as it were, by
the seven dhdfwagnis, present in each species of dhtitus."™ According

431. References to enzymes discussed here are based on :
{i) Principles of Biv-chemistry by Abraham White «f al ( Mc Graw
Hiil Hublication, i934 Edition),
{ii} Biology by Paul 3. Weisz
{ Mc Graw Hill Publication. 1954 Edition ).
{iii} Principles of Physiolgy by Lovat Evans (1952 Edition } and
{iv) New Biology, No.8 { Penguin Books ).
432, SNwradTmaEm o S )
YIEIE eEREEa ety veiFa & { Charaka: Chi. 15 : 13 )
* st gdEY ANy sy damy: i o g7 awrda
{ Quoted by Chakrapani in his tika on the above )
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introduction to kdyachikitsa . . . . .

to Swshruta. “ This animated organism is composed of five maha
bitiitas and the food of a Jiving organic being necessarily partakes the
character of its corporeal components. The feed which consists of
the five makibhflds, is digested, in its turn, by the five bhutegnis and
each of its principles proceeds to aupment :ile own analogue in the
human orpanism.” *#

The references cited above relate to events which are stated to
accur after the food ingested has been dealt with by jatherdanipaka.
The outcome of this paka is the reduction of the basic food stuffs to
elemental substances which, from the point of view of their physico-
chemical properties, are classed under the five blamtic groups viz.,
parthiwa, Gpya, Ggneva, viyavye and n@bhasa. In the course of
bhutdgnipaica, the agn: moiety present in the molecules of each group
viz., the parlilwagni in the porthive group, Gpyagsf inthe dpya group
and so forth, is slated to digest the entire molecule, leading to a
complete change in its qualilies-vilahshana gunas. In other words,
the final products of j@thes@guipika are, so to say, suitably processed
by bhul@gnipdka and are rendered {il to be acted upon by Lhe specific
agni present in each one of the seven dhdifs, before they are assi-
milated into the latter. Slated in brief, the idea undetlying the descrip-
tion of bhutagaipaka is suggestive of a kind of auto-digestion,
comparable to anaerobic reactions.*™,

The quaint way in which the phenomenon associated with
bhutagnipgka has been described, in the ancient Indian medical
classics is important and needs a careful study, in view of observatio-
nal and experimental facts made available today. For, we leam
from modern physiology and bio-chemistry that, the main purpose
of digestion of food in the elementary canal (mahdshrotas or antah-
kosk!a) is to render its different basic components viz., starches,
fats and proieins, which are entirely foreign to the body i. e. vijativa,
{it for being converted inte and ulilised by the body as * organism
specific > carbohydrates, fatc and proteins i e., sas@tive. Thus
the vegetable starch or cellulose is first broken down to its* efemenial

433, “° QugEwEsE 5F WIER: S |
A G SRR P . { Sushruta : Sttra 46 : 526)
434 Including reactions which involve phosphotylation.
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. . . . . a review of the concept of pitta

Jorm’’—the glucose—towards the end of intestinal digestion, before
the same is rebuilt in the bedy as organism-specific animal starch
or glycogen. In the same way, fats derived from various plants and
animal sources viz., oils, ghee etc., are first broken down into their
elemental forms viz., fatty acids and glycerol, before they are
resynthesised as organism specific lipids. Likewise, animal and
vegetable proteins derived from exiernal sources are also hroken
down, first, into their elemental form viz., the amino acids, before
they are rebuilt in the body, as organism specific proteins viz., albumin,
fibrinogen, most of the globulins and non-essential amino acids.
The above apart, some of the amino acids are also utilised for
functional use viz., the synthesis of enzymes and some of the
hormones.

All these basic fond components are utilised for and by the body
to meet three-fold purposes viz.,

(i) their utilisation for energy production ;
(ii) for structural synthesis ; and

(iii} storage for future use. It 5 not difficult to classify the
end-products of intestinal digestion i. e., the elemental forms of basic
food-stuffs under five-fold Bhantic proups, onthe basis of their
physico—chemical properiies, as described in the Ayurevedic classics.*™

According to Ayurveda, the gunas ( qualities, properties ) poten-
tially present in @hdradravyas are activated by jalharignipake and
actualised by bhif@enipdka in the final stages of digestive process, inthe
adho-Gmbshaya*“—pitiashaya or pachyamanashaya { Chakrapani)—
before they (the Zhdradravyas) are utilised in dhdtupika. In Charaka's
opinion, all these events including the absorption { soshana) of the
sGrabhiiga ( chyle ) takes place in the @mashaya itself.

The question will now arise if the bhZfdgnipaka takes place in the
dmishaya. Factually speaking, the available descriptions of this

435, Fundamental Priaciplesof Ayurveda by the Author,
Parts Il and [1] ; pages 94-95 and 45-51 respectively.
436. MgeEY IJTAT 47 SAEEPREEE: s@ e AT A RAR
{ Chakrapéni on Charaka: Suira 20: 8)
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pika resemble, in some respects, the events that take place in the
yakrit (liver, ) and, jetharGgmipaka in the adho-@midshaya. The
yakrit (liver) itself is functionally and anatomically related to antgh-
koshta. The inclusion of it, as one among the koshf@ngas, is signi-
ficant. Apart from the fact the yakrit is located in the koshia { inter-
preied as mghdnimna or the great cavity, in the madhyasharira or
the trunk ) *** which, in its turn, is also considered to be a koshia, the
fact remains, as shown by modern researches in embryology, that it
arises as a diverticulam below the stomach from the region of the
intestine which is destined to become the duodenum. The entodermal
diverticulam grows into a thick walled vesicle from which the liver
tubutes and hepatic duct arise. The entodermal duct grows tn
splanchnic desaderm which provides the connective tissue of the
liver and its capsule. The posterior portion of the diverticulam
gives rise {o the gall bladder and the cystic duct ... ... It eventually
becornes located below the diaphragm, largely on the right side. The
stomach lies to the left and is partially covered by the liver."*

It will be seen from the diagram that, not only the yakrit
but many other koshif@ngas, described by Charaka and other
authorities, are also derived from the primitive embryoloegical
mahdshrotas, known also as the koshla. In this sense, yakrit which
is an extension of the portion of the mahlishrotas that lies between
the sirdhwe and adho—amushayas, and which has assumed highly

437. Charaka has ennumerated 15 koshtangas viz., nibhi, hridaya, kioma,
yakrit, pliha, vrikkas, basti, purishadhara, Amashaya. pakwishaya,
uttaraguda, adharaguda, kshudrantra, sthulintra and  vapivahana.
Says he i— fagn FwFg®; A9 AW, 577 ¥, TP, DY ¥, THEY W, WA
GO9Iy, srmEgN TN, @uwEs TR W, oy weErt W, e
a5 4@ | { Charaka : Shirira 7: 10)

Kashyapa has listed nibhi, pliha, vakrit, kloma, hridaya, vrikkas, gudam ,
vasti, kshudtantram, sthulaotram, amashaya, pakwishaya and vapa as
koshtingas. Says Kasyapa:—

Aifn: fle: 77 36w wgree) ngwaw:t

HRIPIRE W GBI 49 .

FITFH T AT ovrnennn

{ Kashyapa Samhita, page 76)
438, Human Organism by Russel Myles de Coursey; pp. 484-5, 1954
Edition: Mc Graw Hill Publication.
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. . . . . a review of the concept of pitta

specialised functions, may have, in parl, to be treated as a functionally
important extension of the amdshaya-a koshianga. Tt is a vital
component of the pitia-or agnisth@na.

The view advanced in the foregoing that, reactions comparable
to bliilfGgnipaka take place in the yakrit (liver) and not in the
amishaya, derives additional suppert from some of the important
post-digestive functions and metabolic events which have been shown,
by modern advances in physiology and btochemistry, to take place in
the liver. The wyakrit or “liver is immedialely concerned with
carbohydrate, lipid and protein metabolism. In so far as the carbo-
liydrate metabolism is concerned, it converts .glucose to glycogen ;
segments of carbon skeleton of a portion of the total amino acids
metabolised in the body are converted into substances which, in turn,
mnay be employed for glucose and glycogen synthesis — grluco-neo-
Zenesis.  Fatty acids are resynthesised de movo in this organ, and
released to circulation for being deposited in the adipuse tissues.
Here also, fatty acids of the diet are transformed, Into a mixture
more closely resembling that of the species. ”®  These functions of
the Kver are important, in the context of bhazfagnipake. The other
functions which i performs are metabolic and they form part of
dhatwagnipika. They are: “ From lipids also, the liver resynthesises
cholesterol and esters. In the course of its steroid metabolism, the
liver elaborates cholic acid and couples it wilh glycine and taurine to
make the bile acids. In addition, the steroids elaborated by various .
endocrine glands undergo metabolic transformations. As regards.
protein metabolisin, the liver fabricates the non-essential amino acids,
by employing nitrogen, either from other amino acids or from am-
monia. Numerous other nitrogenous materials are synthesised in the
liver, including ethanalomine, creatine, choline, purines and pyrimidines,
Moreover, it is in the liver that the final steps of nitrogen metabolism
occur, with the formation of urea and uric acid in man. In addition,
to its activities in the metabolism of individual amino acids, liver also
fabricates a number of plasma proteins including albumin, fibrinogen,
prothrombin and a major portion of globulins. The celis of this
organ contain a significant amount of readily metabolisable protein,

439. Principles of Biochemistry by Abraham White ¢t al, pp. 858-59 ; Mc-
Graw Hill Publication, 1954 edition.

. . . . . . . - 211 . . .



introduction to kayachikitsa . . . . .

in the sense that, upon fasting or an ingestion of protein—free diet,
proteins from the liver are rapidly utilised during the period of
negative nitrogen balance.

The liver is the site of most of those reactions which involve altera-
tion of foreign compounds which can be mobilised. These reactions
include the acetylation of aliphatic and aromatic amines, methylation,
mercapturic acid and hippuric acid synthesis, oxidation and glucoronide
and etherial sulphate formation. Substances other than glvcogen are
stored in the liver. These include iron as ferritin and lipid-soluble
vitamin.

Finally, there is the secretory role of the liver concerned with the
formation of bile. In this role, the liver prepares the bile salts,
separates bilirubin from proteins with which itis associated in the
plasma, resynthesises cholesterol and powrs these, with other bile.com-
ponents, into the biliary capillaries and, thence, via the connecting
ducts to the gall-bladder. This has also proved to be the route for
the excretion of serum phosphatase. "™

Leaving aside the various metabolic functions performed by the
liver, its functions, as regards the conversion of glucose derived from
vegetable starch to glycogen (animal starch ), the resynthesis of fatty
acids and glycerol, derived from food sources, as fats more closely
resembling those of the species and, the fabrication of organism
specific proteins from foreign proteins derived from the food ingested
are essentially of the type of bhufdgnipika. Chakrapani's characteri-
sation of the outcome of this pake as vilakshanae gunas applies
exactly to these events. For, vilgkshana gunas can apply only to a
complete change-over of the qualities of Gharadravyas ingested which
do not take place in the adho-amashaya. Such a change, involving
the resynthesis of the products of jatharagnipGha has been demons-
trated, today, to lake place in the yekrit. JAtharagnipike results only
in the breakdown of complex substances into their elemental forms
which, still continue to be wifGtiva in nature. BhutGenipaka is re-
quired to process and convert them suitably as pre-homologues of
substances which compose the seven dhdtiFs. Otherwise, the assimi-
lation of the former into the latter may not be possible.

439a. Ihid,
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DHATWAGN]

The term dhtwagni is itself self-explanatory. It refers to the
agnis ( pittas) concerned with the pakes of Ghdradravyas previously
dealt with by the five species of dhltwagnis. Dhitwagnis are seven
in number, corresponding to the seven dhafis. They are, rasagni,
rakiBgni, mamsagni, medodgni, majjagni and shukyBgni. DhBlwag-
nis mediate or catalyse further metabolic transformations of the
nutrient substances before they are made available to the seven

. species of dhftis, through their respective or specific srothamss for
being assimilated by them, as could be seen from Charakd's observa-
tion that; “ The nutrients that support {or sustain) the body are
subjected to paka again, being acted upon by the seven dhBtwagais,
leading to the formation of two products viz., the kifta and
prasida, '™ Elsewhere, he has stated that, “‘the nutrient
substances which nourish the dhatis undergo pika by the #shma
(agni) of the dkEtis and, then, they are made available to the
dhitis through their respective srof@msis.’™' He has observed, in
yet another context, that, " whelesome food-stuffs ingested in fourfold
manuer, having been digested by antardoni, is followed by further
bdka by bufBgnis,~which latter have been duly ignited {activated)
by the former agni ( fitharagni),-are again subjected further pakas by
dhatwagnis. Subject to the condition that the dhBtIshma, dhdtwag-
nis, dhatusrotamsis and maruts are not impaired, dhdtupika is
proceeded with as inexorably as %3z (time, which always flows
forward ). The dh@twahdras, thus prepared, confer upon the orga-
nism, strength, complexion, happiness, longevity and furnish energy
to the dhatis. The nutrients obtained from food sources are the teod
for the sharira diatis, as they cootribute Lo the maintenance of
the normalcy of the dhafis, """

440, iSRG qEd BRI ga: )
TAIAIGAT: 98 AT @I {Charaka: Chi. 15 : 15)

441, rarEFram g mb anda g
HiAH A T G G TR wig 0 (Ibid, & 7 39}

442, AigeamHA §ia F ard H-Hnsau-an?mq AR g9 B A ResIRd we.
F’lﬁﬁﬂﬁqddf@qliﬂdqﬁaddlqlﬂﬂ'l‘ﬁ"!bﬂﬁ oy afwrarasahgamy HaTg gty
WIGARR W) et i ensr 93RTaTE 0 Cheraka: Subia 28 : 4 5
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There are, indeed, many similar references to dh@twagnipiaka in
the samhita granthas. The few cited above will suffice to enable a
proper appraisal of this phenomenon, It would appear from a care-
ful study of these citations that, according to the Ayurvedic view, the
elements of nutrient substances, as processed by bhiifdgnis, are taken
up for further metabolic reactions by dhiifwagnis. As stated earlier.
Ayurveda has envisaged seven specific types of agnis, corresponding
to the seven species of dkatEs viz., rasa {plasma, tissue-ftutd
and lymph ), #akta ( the elements of the bloed which are red in colour
and which float in and circulate with the rase dhatu), mémsa
{ muscle-tissue ), medas {adipose-lissue ), asfhi (bone, including
the cartilagetissue ), maji@ (yellow and red bone-marrow or
the marrow-tissue ) and shukra (the reproductive element). These
primary tissue—elements are also spoken of as sthiyi dhafas ( formed-
dhatis, already present in the body} and poshya dhatias ( The sharira
dhdtiis which are to be nourished ). The end-products of bhuifGgni-
pike are known as poshakdravyas viz., parthiwa poshaka dravyas,
dpya poshaka dravyas, Agneva poshaka dravyas, viyavya poshaka
dravyas and nabhasa poshaka dravyas. Dhatwagnipika is stated to
metabolise the products of bhufagnipaka-- the specilic agni corre-
sponding to each dhifz, acting upon substances present in the former,
which possess properties homologous to those of the latter. Thus,
ras@gni is stated to aid in the structural synthests of the several consti-
tuents of the rasadkdiu*’ Likewise, the formation of the constituents
of rakia dhahu is catalysed by rakfagni® Similar is the case with
the synthesis of the constituents of mémse, smedas, asthi, majja and
shukra dhalis. The substances produced in these reactions, are known

3, The concept of tasadhatu has a parallel in plasma, tissue-fluid and
Iy mph. Inthe present context, the synthesis, by rasagni, of the several
constituents of the rasadhatu may be illustrated with the example of the
synthesis of the constituests of plasma, such as the albumin, globulin
fibrinogen etc,

444, The formation of rakta dhatu with the aid of raktagni may be illustrated
with the example of the synthesis of the several constituents of an
erythrocyte.
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as asthayi or poshaka dhifis.® [ kalwagnipaka is stated to have two
aspects viz., (a) pras@dapika {b) kittapika (corresponding obviously,
to anabolic and katabolic-degradative-reactions ). The end-products
of prasiidapska are utilised for the nourishment of 4hztEs, whereas,
those of the Ritfuptka provide the materals for the formation of
various kinds of excretions, such as the sweda (sweat }, miitra (urine ),
purisha ( facces ), viita ( gases like CO. etc.), pitta (bile ), sleshma
(mucus excretions ), karnamala { waxy excretion of the ear ), nfsa-
mala (nasal discharges), Zsyamala { excretions of the mouth ), roma-
kipamala (excretions of the hair follicle ) etc., or are synthesised as
materials which are utilised in the composition of kesha and smashru
{ hair of the head and other parts of the body ), nakha (nails) and
other horny structures of the body.*"

That these pizkas are meant to maintain metabohic equilibrium is
seen from Chakrapini’s commentary on Charaka. He observes: “ ra-
sadi dhitis, which unceasingly undergo destruction, are replaced by
dh3twihdras derived from the fourfold kinds of nuirition ingested.”"*"
He also notes that the dhifis are being lost due to katabolic events
and, such los<es are made good by anabolic events. Says Chakrapini,
* Shariradhiitis which are destroyed by their own agmis are reple-
nished {or restored) by the four kinds of food ingested, ™

It wil! thus be seen thal the bRGfdguipaia provides suitably
processed nutrients which are taken up for dhatwagnipaka. Dhitwa-
gnipdka results in the production of two kinds of end-production viz.
prasida and Rittg-—the reactions leading to the production of the

445, at (@ we-warf G, B4 a1 agine Gtz Eaan §7 3w, g e
T armatTan@ida, dodvsaund: walpansded, o gel gEdps
afE=ma ) RN ARraAThT w3 99™ag o { Chakrapdni on Charaka :
Chi. 15: 16)

446, yairgrad F3ten srairaad 3 -wHEiEnT

BgwrAre §A AN 2edrae: | GivarBig EeEl wen
a2 FergTAe-fEvargarEi, Beamgeaies): |
{ Chakrapani on Charaka: Chi.15 : 15 )
and . . .. . RDTEITITIAT T SO RAAEE—-
—FAGTATEA:  BPFIBFARGITATA: gqrar ¢ ( Charaka: Sitra 28 : 4)
447, AT WEE G efgme AMARATRTIERR: 0 g
9 tReRAeE, Argaad: | (Chakrapani on Charaka : Stitra 28: 3)
448, <3 wier wlssdareraEr siaarareangdisae e RwA 0 (Ibid )
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former known as prasidapaka and the latter, kitiapdka. The prasa-
dea fraction is then transported by rasa-rakta ( circulating blood ) and
made available to the dhdfis through their respective sourthamsi.
They are utilised by the dAflHs to make good the loss sustained by
them due to wear and tear. The kifta fraction coniributes, in part,
to the formation of various Kinds of excrements and, in part, to the
nourishment and synthesis of such structures of the body as hair, nails
etc. Aywrveda has envisaged metabolic processes corresponding to
katabolism and have, generally, described how the metabolic equili-
brium is maintained. This can be written as

Poshakadravyas + Dhatwagnies = Prasada + Kitta.

It will be seen from the above that Jdhslwagnipika has a
parallel in the intermediary metabolism described by modern physic-
logy and bio-chemisiry. Intermediary metabolism has been described
as *' changes which may take place between the moment of entry of
a nutrient into the organism and the moment of discharge of ultimate
chemical products into the environment,”*** This is contingent on
the maintenance and perpetuation of the cellular protoplasm with—
in the confines of the cell and is related to the synthesis metabolism
which is a cellular phenomenon. All construclion processes, in
an organism, concerned with survival, growth and perpetuation of
the cellular protoplasm within the confines of the cell, relate to the
maintenance synthesis. Today, much more is understood about
enegry processes and breakdown reactions than the synthelic ones,
This is not surprising, considering the fact that modern biclogy—its
chemical aspect, in particular, —is still in its early youthhood. However,
this much can be said that, these ‘synthetic processes offset wear and
tear, effect repair afler injury, provide the source materials for ccil
growth and convert the excess building materials into stored reserves.
These are, in Aywrvedic parlance, of the nature of dhBfuposhana
and, it is clear that these events also need the agency of agni { pitla).
Vagbhata has already suggested that the presence in the dhatiis of
pﬁchakﬁmska. and the availability or otherwise {in the dhafis ) of
sndhana or fuel {corresponding to asthayi dhaius }, determines their
virddhi { growth ) or kshaya { wasting ), as the case may be.

449, Bio-Chemistty by Abraham White ef. al. p. 287: 1054 Ed.
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It would seem that dhdlwaegnipika takes place away from the
dhargs. Bach one of the seven dh@lwagnis are apparently group—spe-
cific, in the sense that, each variety has specific functions to perform
viz., parinamana or the transformation of appropriale kinds of
poshakadravyas into several constituent elements required for the
synsthesis of the particular dh@fu-complex and no other—yielding
cetrfain waste—products in the process.

Even so, it would seem that Jdhafwagnipdka, as in the case of
bRRfRenipika may be considered to take place for the most part in
the yakrit. The final synthesis metabolism of asthiyl dhalus
into sthayidhdtus, obviously, takes place in the dhf@fus themselves,
Finally, the description of dhG{wagnis would appear to be a broad-
based generalisation of total bio-chemical reactions, and each species
of dhkFtwagm should, therefore, include many group—and reaction—
specific enzymes.

KAPHA

Kapha, known also as shleshmsa is, perhaps, a concrete and stable
substance as compared 10 the other two members of the dosha-triad.
lIis stability is stated to be due to its panchabhaulic constitution.
Substances which belong to the @pya and parthive groups, among
others, are stated to play a dominant role in its composition.**® From
the poinl of view of frigunas, kapha is said to be predomina)
tamasic in nature® This guna is implicit in the concept of @p and
prithvi mahabiitas. Its physical characteristics {gunas) and functions—
somatic and psychic ( karmas-sharivika and wmanasika ) are
determined accordingly.

Kapha is known by a number of parydyas or synonyms. Of
these, shleshma, bala, ojas, mala and papma*™ are imporant. The
former three refer to its normal states of functioning, while the latter
two to abnormal states.

450, 1 ghadtt #@sart (Ash, San: Sutra 20)
451, oo AERETITE: { Sarangadhara : Pra 5)

452, AR ¥¢ Spwr A ow YT
a 3% o9, 4 9 weAaETEa
(Charaka: Sutra 17 : 117}
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The term kapha has been defined as ¥ 737 w3 8@ =5 ™ that
is to say kapha is the product of water. The synonym, shleshma,
which is used as frequently as the term kapha is derived from the
root * By + simga*™ meaning, shitsh is o embrace, to cohereg or 1o keep
logether. Awmarasimha has treated these two terms as synonyms
pertaining to the same substance.

Charakea considers that kapha, in its normal states of function-
ing represents a potential source of strength and resistance to disease
and decay 1. e., bala and ojas These terms refer to that power or
force which resists the factors of decay and disecase. DBalg may be
sahaja {innate, natural or inherited }. kalaja (seasonal) and yukHk-
rila (induced, by methods evolved by science ie., ( acquired J*".
Touching on the resistance to disease, says Charglba™ ... not all
shariras (constitutions } are cqually capable of vylidhiksiiamatwa
( capacity to resist diseases ) """ Commenting on the above, Chakra-
pani datia has described the term vyadhikshamatwa as ryadhibala-
virodhitwg 1. e., antagonistic to the strenpth or virulence of the
disease { - causing factors ).  Swushruta has used the term bala to
signify ojas and stated that * bala is the power {of the body | suffi-
cient to resist discase "™

Physical characteristics of — Rapha — According to  Charaka
“Rapha is gurs (heavy ), shita (cool), mrudne (soft), suigdha
{viscous ) madhura (sweet), sthira ( stable, sturdy ) and pichchila
{slimy )% Elsewhere, in the chapter on VitakalGkaliya, he has quoted
Bhadrakapya as having stated that, “Itis soma ( watery element)
alone, which is present in the Fkapha of the body, that gives

453, Shabdhasthoma Mahanidhi.
454, Sushruta: Sutra 2l : 5.
455, FRT =WmE-TE, Fied, IFE 9 agd ezl oEd, TREmgEam,
T 4, g% Tl JIEHTTEN A5 Y 1
{ Charaka :Sutra 11: 36 )
456 7w N0 wAT® siQeay ga4dnd nE s { Charka : Sutia 28: 7( 3)
457, onfigad snites ETSE, wpaEtEr e g o
{ Chakrapani on the above)
458, W@ m e 2eqof, wag=y 43 ) (Charka : Chi 3 : 161 } and 3% ¥& ezt
gi =% werwzy ¢ { Ash Hri: Chi 1: 95)
459, nEiimgyTEmIRgTiaUT=aE: §
wrenor: 3qs 3 fAvfamddon | ( Charaka: Sutra 1 : 61)
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rise to beneficial or adverse consequences, according as it s
normal or abnormal. ™% He has again recorded that, ‘the charac-
teristic { physical) qualities of kapha are, sneha, (unctuousness ),
shaitya {(coldness), shouklva (whitishness ), guratwa ( heaviness),
miadhurya ( sweetishness ), sthairya (stability, sturdiness), paichehilya
(sliminess) and mdrtsnye {soft and vielding )J.** Elsewhere, in
another context, be has recorded that, “ kapha is snigdha ( viscous ),
shlakshna (smooth ), mrudu (soft), s@ra (firm), s@ndra (dense,
formed, firm or compact ), manda { dull}, sthimita ( moist), guru
{ heavy }, shila (cool ), vifjala (slimy) and achcha {clear, transpa.
rent )",

According to Sushruta, “ shleshma s shweta (white}
gury (heavy), snigdha (viscous), pichchile (slimy) and
shita (cool ). Tt is madhura (sweet) in rasa {taste ) —when not
avidagdha { when it iswell formed ) and lgvanag ( saltish) when
vidagdha (when not well formed) 4™

The physical characteristics of kapha, as described by Vigbhata
are, “snigdha (viscous), skita (cool), guru (heavy), shiakskna
(smooth ), mrutsne (soft and vyielding) and sikira (stable,
sturdy)™®,

The functions of kapha —According to Charaka, funciions
ascribed to kapha are: snehana ( the promotion of unctugusness },
bandhana (binderer or keeper together of the various structures of
the body, especially the joints ), sthirafwa ( contributes to the stability
and sturdiness of the body), gawrave (promotes the bulk of the
body ) vrishatwa { contributes to sexual polency and the capacity to
reproduce ), bala ( promotes strength and resistence to disease and
decay ), kshama {furbearance ), dhriti { fortitude ), globha { greedless—

460, W v A EeEada: FRAnEa: IREsnE 50 ) ( Ibid, 12:12 (1))
461, BedadrriasniiRemmeaiy Sres: swagnna 1 (Ibid. 20 - 18(2))

462, iR Ry SR A HAgE I AT TR =g © |
{Charaka: Vimana 8:96 (1))

463, »ImRr NF gE: fasg: [@Saw: oA W™ w5y
AYREHAAT: T (S g S { Sushruta ; ,Sutra 21 : 15}
464, R shd ged=g: meeel g e R (Ash, Hri. : Sutra 1:12)
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Physical characteristics of kapha deseribed by Charaka,
Sushruta and Vagbhata

Colour  Consistency Weight Taste Smell (Other qualties

Shukla or Snigdhatt Guru Madhura — Somatmaka

shweta {heavy) -avidagdha - {watery in
{ white} Snehad {sweet, when — nature )
well formed )
Mritspat'i Shita
Shlakshnat> {cool)
Achcha Sandrat™ Lavana- — Tarmoguna
{ clear vidagdha pradhanya
ot trans- Pichchila ( saline { predomi-
parent ) or vijjalat® when not well naotly
formed } - tamas in
Sthirati! nature )
Mridud™
Manda 47
465.  wpmLamaan: { Chakradatta ).

466,

467,

468,

169.

470,

471,
472,
473.

Snigdha refers to the smoothness of a soft substance, By implica-
tion, it is the opposite of ruksha which latter, pertains to the rough-
pess of a soft substance. The synonyms of snigdita are chikkana. and
MasTanam. { Amarakosha )}

FigA CIITR AL TR {Charaka : Sutra 22 )

Sanehana is the property which increases unctuousness, fluidity,
softiness and moisture,

Wi (Ieeas )-amd sTET @wd A1 { Bhanudatta on Amarakosha )
This property refers to the prevantion of friction.

sFaon- [wna A e ay ) B silAs e Tsdidarar

#4......{ Bhinudatta on Amarakosha), =s#anaydsds: (Chakradatta )
Salakshna refers to the smooth surface of a hard substance. It is the
opposite ot the rough surface of a hard substance.

arg-34 [AGA{ aezd 1 ( Amarakosha)
g ad 23 ged 3ot g% | Bhanudatta on Amarakosha )
Sindra refers to the property of being dense, formed, firm or compact,

Pichchila and vijjala are synonymssand both mean slimy. This quality
i the apposite of vishada, i e. non-slimy, transparent or <lear,

Sthara is s1atic or stable.
Mrudu is soft and opposite of kathina or hardness
Manda is slow or dull. It is the opposile of rapid, fast and guick.
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ness )" " He has cited Bhadrokipya as saying that kapha, in its
normal states, confers ddrdhya { firmness, compactness), wulsdha
(zest), wvrishata (virility), gnane (knowledge} and Buddhi
( cognition, intelligence .1

According to Sushruta, the. functions of kaphe, in its fivefold
aspects, are sandhisasmshieshanam (the lubrication of the joints of
the body ), snehanam (the promotion of unctuocusness of the body ),
ropanagm ( that promotion of healing and repairative processes ),
paranam (conservation or storage ), bhrimhanam ( tissue-building },
tarpanam (soothening ), balakrit {the promotion of strength and
resistance to disease and decay ) and sthairyakrit { confers stability
and firmness to the imhs ). It contributes to the welfare of the body
by supplying it with its watery component” . *** Generalising the
functions of kapha, as a whole, he has staled that, it performs visarpa
karma. Interpreting this term, Dalhana has described it as Bgi: 354
‘BN’ A i e, by visarga is meant, the conservation of bala
( strength )*"". Sushruta has proceeded lo observe that, “ kapha is
derived from the madhura ( sweet ), pichchila ( slimy ), watery and
exuding components of food taken inte the @mashaya {the stomach
and small intestine ) and, hence, it { the kapha ) 15 endowed with like
qualities—nmradhura { sweet) and shifala { cool ).\

According to Vaghhata, shleshma promotes sthiratwe ( stability
and sturdiness ), snigdhatwa ( viscosity ), sandhbandhalwa { binds
together the various components of body joinis) and kshama
( forbearance ).

The locations of kapha:—Like vate and pitla kapha is stated to be
present in every part of the body. However, as in the case of the other

474, Tk w79 Feaved A Nivd JuArE@d |

v giAEs FReHasnAg « ( Charaka: Satra 18 : 51)
475, Asgear nfiFAS: F9 INT-HH 97 AW Pewraim:

FradrEraa: gergaiy ¥a 1 ( Charaka : Sotra 12: 12 (1)
476, BT TIVIEIgA Y TTERSSEIEN 9G] AR A A0H-STHE F0

{ Sushruta : Sutralbi1 4}

477, Fahaia: dmagiites gar

JFITa AEEs TEidaTreaaar 1 ( Ibid, 21 : 8.3
478. AIgEE Aikgwern TRRRTET T

s awaly shem wgtae: ¢ ( Sushruta : Sutra21:13)
479, sve [RqTeRATyRaaAr AR | { Ash, Hri, : Sutra 11: 3)
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two doshas, different locations have been ascribed to this dosha, in its
five-fold aspects viz., kledaka, avalambhaka, bhodhaka, larpaka and

Normal and ebnormal funclions of kaphd

Bialogical or sharirikx
Prakrita or Vaikrita or
physiological pathological

A=

Psychological or manasika
prakrita or Vaikrita or
normal abrormal

Canfers
unctucusness
on the body.
I3inds or keeps
together the
joints.
Confers sta-
bility and
sturdiness
1o the limbs.
Confers weight
and hulk.

Confers sexual
stamina &
productivity.

Flabiness

Emaciation

Impotency
Sterility

Confers Strength
to perform and suscep-
work and tibility to
resist disease disease and
and decay. decay

Promotes dura-
bility.

Promotes healing—
process.

Promotes tissue-
building.

Asthenia,

Forbearance
Fortitude
Greedlessness

Zest Lassitude and
ineptness.

Knowledge 2 Confusion,
ignorance,
Intelligence Y lack of under-

standing.

480, The lakshanas of vriddki, kshays, prakopa, etc, have not been furnished
in this table, which latter is meant oply to illustrate the notmal and somd
of the abnormal states of kzapha as described by Bhadrakapya.
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shleshaka '™ These fivefold aspects of kapha refer to specific functions
stated to be performed by it, in different parts of the body. This
apart, the sites of kepha have also been described in terms of specific
( anatomical } regmions or parts of the body and tissues viz., uras
(thorax ), kantha ( neck ), shira (head ), kloma (?), parvas (bony-
joints ), #rdhwa-Bmashaya ( the stomach ), rasa { plasma, tissue-fluid
and tymph ), medas ( adipose—tissue ), ghr@né (the organ of smell-
perception-the nose ). and jihwa (the organ of taste perception—the
tongue ).  Of these, the uras (the thorax ) is to be considered as its
main seat.™ Kashyapa has included hdhu ( the upper extremities ) and
hridaya in special (heart 7)), as the seats of this doska.™ 1t has been
stated, it addition, that, among the seven dh@iAs ( the seven kinds of
primary tissue- elements ), 7ase (plasma, tissue—fluid and lymph),
mamsa { muscle-tissue), medas { adipose-tissue }, mafja ( marrow-
tissue-—yellow and red ) and shutra ( the male reproductive element ),
while maglas ( waste-products of the boly-degraded proteins and
excrements ) other than sweda ( sweat ) are also its seats.”*"' Notwith-
standing the foregoing, it has been stated that the ojas, a synonym of
kapha, is an essential factor of all dhttns (tissues) of the body.
However, rakia {the formed elements of blood) and asthf ( bone-
tissue, including the carlilage-tissue-tarunasthi ) which have been
treated as the seats of pfitq and vaia respectively, have, by implication,
less of kaphamsha-a matter which merely relates to quantitative
distribution and the quality of this factor-complex in these structures.

Thus, the physico-chemical constitution of kaphe is uniquely
determined, in the order of importance, by substances belonging,
primarily, to the @pya group and secondarily, by those of the parihiwa
group. Substances belonging to the remaining three groups viz.,
tejas, vdyu and na@bhasa are quantitatively and relatively less to
attract attention, even though the latter may also coniribute lo the
properties peculiar to kapha and the dhdfis which are predominantly
shleishmic.

48l. VTENF-TEIT-NTE-ATE-ITTNY: Saenr ( fwafRd ) ( Ash. San; Sutra 20 )
482, v RIS a1
3T T g (3T W R ST 4 { Ash. Hr. : Sutra 12: 3)
483, O v FU Al arvafy: FFE: 1 BT INARY SRSHI: FEE A 1
(Kashyapa : Pr. 27 )
484,  a=Paly [Wad 0g:, 1§ g Agora: | w3 Ry, FTEs i he: e
( Ash. Hri.: Sutra 11: 26 )
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Several dhdfiis which are stated to be the seats of kapha are,
likewise, said to have nearly the same bkautic composition, Thus,
apa and prithei ( and vice ﬂcrsa:) are stated to contribute to the phy-
sico-chemical constitution of substances which enter into the composi-
tion of rasa, mamsa, medas, majia and shukra—dhitis, whereas, in
the case of rakig, substances belonging to fejas and dpya groups form
the dominant factors in their composition. Likewise, in the case of the
composition of the asthidhaiu (including ferumasthi or cartilage),
substances belonging to the parthiwe group take a dominant part.*®

Relative preponderance of bhaulic elemenis
in doshas and dhdths ™

Doglﬁg?ugnd Prithvi Apa Tejas Vayu Akasha

Vata - - - ++ +
Pitta - + + + + + -
Kapha + + + - - -
Rasa + —
Rakta - + -+ + - -
Mamsa + + + - -

-+ - -

+

+

i

Medas +
Asthi -+ 4
Majja -
Shukra --

( Note : —The pluses and minuses used here are symbols indicative of the
relative preponderance or otherwise of substances belonging to
each mahabhula group, )

A reference to the table above would show that, in nearly ali
cases, except vdta and asthi, ap bhita is a common factor and, ap and
prithei in the case of mamse and medas.

{ Note :—The classification of substances—molar, molecular and
atomic-according to the old Indian school of scientific, thought proceeds
on the basis of inseparable and invariable qualities ascribed to each

485, Ay aFEIgE:, NP EF @, 5 AAAEeE, afe ok, B Aenharas
siftn PUSmTABImE, WAl WE W, g9 ASAFSENE, g vy, SdTRig,

3 w7 wr9a &7 { Chakrapini on Sushruta : Sutra  15: 8)
486. Ibhid.
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mahGbhiita. As stated by the late Prof. B. N. Seal, © The five bhiilas
stand for a classification of substances on the basis of their generic
properties, resuiting as the s@mkhyas hold, from the structural
types of their constituent atoms—a classification, more physical than
chemical or properly speaking, physico-chemical, unlike the purely
chemical classification of the so-called elements of modern chemistry.
Parmanis are types of atoms corresponding to each bhitte class and
indeed, one and the same kind of paramanu may comprehend atoms
of different masses, if only they agree in their structural type.”
Accordingly, the generic properties of each makubhila group are as
mentioned below :(—

(i} Parthiwa: Guru ( heavy ), khara (rough, capable «:
causing friction ), kathina ( hard ), manda (inert }, sthira ( stable.
sturdy ), vishada { clear ), s@ndra ( compact, dense ), sthila ( gross )
and pandha ( capable of stimulating the sense of smell }.*7

(i Y Apya: Drava {liquid), smigdha (viscous ), shite {cool ;
mandua (inert ), mrudn (soft ), pichchita { slimy ), sarva { fluid},
and rasa { capable of evoking the sensation of taste ).**

{iii) Tejasa (Egneya ): Ushna { hot ), tikshna { sharp, pene-
trating ), siikshma { subtle ), laghu { light ), sEksha ( rough ), wssh-
ada ( clear, transparent ) and »¥pa ( capable of evoking wvisual
sensations )**

(iv) Vayavya : Loghs (light ), shita (cool), ritksha { rarefied ),
khara ( rough, capable of causing friction ), vishada {clear, transpa-
rent ), sekshma (subtle) and sparsha (capable of evoking tactile
sensations ).

( v) Nabhasa : Mridu (soft }, laghu (light ), siiksitma { subtle },
shlakshna {cohesive) and shabde {capable of evoking auditory
sensations ).1%

The introduction of the note above, in the present context, is
meant to draw attention to the fact that, (i) by its application, kapha
( shieshma) will be seen to be composed primarily of water and

487, yrmSEArgerARTRs Rz reEEEnd ayamift 1 { Charaka: Sutra 26 & 113
488. maRwrrlasayiSgstrarmgararnT 1 { Ibid. )
489, awdnrEgFeTeEraTeITEEHEHPIR ¢ (Ibid. )
490. FrfirererdagsrmsmgetR gt (Ibid, )
49l. mEgTSEERETERTIERIAIEaRREnE ¢ (Lbid. )
. . . . . . . 225 . . -
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secondarily of solids. Other forms of matter, such as gases, ions,
etc., occupy a subservient position as regards the quantitative aspects
-of its composition ; and

(ii) this method of classificalion is applicable, more especially,
to molar - and: molecular substances and less to the paramé@nus
(atoms) that compose them. This constitutes a fundamental
difference between the two types of substances, in that, while the
propetties ( punas ) of molar and molecular substances are transient
{aniiya) and are contingent on the continued exisience of thern
without being decomposed into their ullimate constituent atorns,
those of the paremanzs ( atoms) are, on the other hand stated to be
nermanent and indesituctible,

The identity of kapha:—Resuming the discussion {from where
we digressed, it would seem from a carelul appraisal of the physical
vharacteristics and biological (including physiological }  functions
ascribed (o kepha ( shicshma ) that, we are called upon to search for,
wlentify and study, (a) a substance which can be apily described as
beinyg viscous, cool, heavy, slow {in movenent }, smooth, soft, slimy,
transpareni, slable, dense and jelly-like, and (1) which determines,
among others, strength (1o perform worle ), vitulity and resistance
{ antagonistic to the faclors of disease and decay ), virility (including
productivity ), sturdiness, firmness, compactness and bulk of the body
and acts as the storage depet of body-water.

Anocther inmportant dota which may be of considerable assistance in
the identitication of kapha ( sleshmea) and which may narrow the field
of our enquiry, relates to the pointed reference made by Sushruta
to the process of inflammation. leading to the formation of puya or pus.
In his view, the molcrial of piva ( pus ) is derived from ( shleshma )
kRapha. In fact, his statement in this regard i3 categorical and
emphatic. S#xshrutfa’s statement runs as follows :—

A e T, T I
forera; M & F" @
{ Sushruta: Satra 17 : 7)
Rendered into English, *In an inflammatory process, leading to the
formation of an abscess, there can be no pain without the agency of
vita ; no paka { bio-chemical reactions ) without pitia, nor piya with-
out kapha”. Commenting on the above passage, Dalhana has
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observed that, ' the excited ( vitiated ) pifta (in its different aspects of
functioning ) acts on v@fa and kapha, bringing these factors within the
ambit of its influence, causes deficdency in them and change in
their properties, leading on to the causation of pain and the formation
of piEva, respectively. 2

The commentary of Dalhana on this reference apart, scientific
researches undertaken, in modern times, rclating to the origin of pus
and the formation of abscess will be more to the point, Payg or pus
may be described as a thick yellow tluid consisting of liquified tissue,
the fluid of inflammatory exudale and containing poiymorpho-nuclear
leucocyles, known here, as pus cells, and living and dead bacteria.
The mode of formation of piiya  pus ) is directly correlated to septic
inflammatory process which represents, on the one hand, the viruwlence
or the destructive power of the invading bacteria, and the resistance of
the subject, on the other. When the virulence or destroctive power
ot the imvading bacteria is pronounced, they paralyse the leucocytes with
their toxins.  ‘They, thus, invade the blood stream, set up septicemia
and, spread throughout the hody leading to fatal results, as in the case
of strepto-coccul infections.  ‘The infection more often, is kept within
limits or become localised, even though they may cause extensive
damage to the lissues. Infeclion caused by staphylo-coccl, generailly,
remains localised. A digestive ferment—pitia of the pachaka type—is
liberated from the bodies of the dead polymorpho-nuclear leucocytes
and, this lerment digests and liguifies the tissue cells which have been
killed by the bacierial toxins., Thus, bulk of the piiva ( pus), contained
in an abscess, represents the liquified protoplasm of (i) tissues, (ii)
dead white blood corpuscies and (iii } bacteria.

Leaving aside the baclerial content of the pus, for the moment,
the lysed cell-elements of tissues and leucocytes, in different stages
of breakdown present in it, represent the original protoplasm of these
two elements, since changed. Therefore, in dealing with the pus of
an abscess we are mainly concerned with the protoplasm, now transfor-
med, into a thick yellow fluid, under the influence of the cytolytic and
proteolytic enzymes released, for the most part, from the dead poly-

492, ... sgfaid g Al awad FiNT gTeRnd Y gRet aF aAsh) sageeandi g
F1, 9T qARE Ry 431 Foal, * BFFEE T gy | 6 gy
{ Dalhana on Sushruta, Sutra 17 : 7)
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motpho-nuclear leucocytes. It would thus appear that the protoplasn:
of tissue-cells and leucocytes are, essentially, shleishmic, both in
respect of their gunas ( qualities, properties ) and karmas { functions }
The physical characteristics of protoplasm vis a vis kapha.

In the protoplasm of tissue-cells and leucocytes, we have a
substance, exactly similar to the kapha of the body,  The term proto-
plasm titerally means ‘the formed thing of first importance’. How-
ever, the term protoplasm is difficult to define though it is generally
described as living matfer. this description does not convey much. An
idea of it can, however be had by the study of a finger scraped lightly
so as to remove the most superficial layers of the skin, but not deep
enough to cause bleeding ; the exposed area will then be seen to be
clear and viscid. resembling, somewhat, the while of an egg.  This is
protoplasm. It is the material of which all living tissues are formed."™
Even so, an understanding of it can be obtained best by the study of
one of the unicellular animal forms, such as the ameba.  If an ameba
15 cut, the proioplasm will be found to be thick and Lo feel slimy.
The protoplasm, physically, has the appearance of a clear liquid system
and its consistency may vary from that resembling a liquid to a state
reminiscent of a stiff gel (jelly }. In short, protoplasm presents the
picture of a clear, colourless, viscous, slimy substance, made up chiefly
of water, in combination willh basic elemenis, woven together intc
morganic and organic substances.

The ( phrysico-} chemical nature of protoplasm : The unigque
living substance, proloplasmi, has been shown to be composed of the
most common and ordinary chemical elements found in the environ-
ment. Of these, four of the most ubiguitous elements on earth make
up approximately 95%. of the protoplasm by weight: oxvgen 657,
carbon 18, hydrogen 10", and nitrogen 3. ( vide table on page 230).
These four elements are present in the atmosphere. Hydrogen and
oxygen form the bulk of the oceans and N, CO. and O. are dissolved
in natural waters. Having developed in water, the living protoplasm
mirrors the composition and content of sea water. In other words,

493, Living organisms, indeed, reflect the differences of their protoplasms:
without exception, no single kind of protoplasm is exactly like any other,
Again, without an exception, all kinds of protoplasm have many furda-
mental characteristics, in common.
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protoplasm is mostly water i. e., 65% to 90% of it is water,
much of which is considered to be bound-water, securely held
to other molecules of the system, by physical forces. The percen-
tage of bound water varies from tissue to tissue (Zhatu).
For example, the bone { asthi-dhatu ) contains very little of water,
whereus, adipose tissue { medo—dhBin } and blood { rakta—dhits } have
considerable quantities of it { vide table below ). Most of ihe oxygen
and hydrogen, in protoplasm, is held in the form of water. Usually, not
less than 60%/, of the organism is water but the proportion may be as
high as 99'%, as in a jelly—fish. The water content of tissues™
furnished in the table below will be instructive.

Weuter Content of tissues”

Tissue c{mﬁ;elr{}-_ Tissue C;Erzf{ o
Brain { gray matter ) 54 Liver 74
Kidney 81 Pancreas 73
Adrenals 80 Brain ( white matter ) 70
Cardiac tissue 79 Skin 70
l:ungs 7% Skeleton { entire ) 46
Spleen 77

Brain { entire ) 76 Adipose-tissue 30¢
Skeletal muscle § 75 Bone ( freed from marrow ) 22-5
Stomach & intestines 75 Dentine 10

* Values are approximate averages [or human adult tissue.

§ Skeletal muscle, comprising of about 20% of body weight
contains about 49'% of the entire body water.

1 Variable, over a wide range.

Even so, the table below'™ furnishing the approximate composition
of some mammalian tissues will show the relative preponderance of
water over other tissue components.

494 Principles of Bio-Chemistry by Abraham White et al, p. 14: 1954 Ed.
Mc Graw Hill Pablication,
495, 1bid. p. 13.
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Tissue

Straited Whole . Whole . Bone (free
Component rrtms;cle hlnad Liver '} oin  Skin of marf’ow?)
Water 72.78 79 60-80 78 66 20-25
Solids 22-28 21 20-40 22 34 7580
Proteins 18-20 19 15 8 2h 30
Lipids 3.0 i 320 12.15 7 low
Carbohydrates 0.6 0.1 115 0.1 present present
Organic extrac- 1.0 ©.14 high 1.0-2.0 present low

tives

Inorganic ex-— 1.0 0.9 viene 1O (.60 435

tractives

Likewise, the approximate elemental composition of the human body
{ protoplasm ) furnished hereunder®™ will be equally instructive.

Element Percentage
Oxyuen 65.0
Carbon 18.0
Hydrogen 19.0
Nilrogen 3.0
Calcium 2.0
Phosphorous 1.1
Potassium 0.35
Sulphur 0.25
Sodium 0.15
Chiorine 0.15
Magnesium 0.05
Iron 0.004
Manpanese 0.00013
Copper 0.00015
Iodine 0.00001
Cobalt present
Zinc present

-

496. Tbid.
. . . 230 - . . . . . .
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{ Note :- According to Paul B. Weisz, ““Still other elements, e.g.,
lead, arsenic, gold may become incorporated into protoplasm
accidentally along with food. ” )**

The tables presented above are meant Lo emphasise the fact that
protoplasm s a waler-logged substance and it is basic to life, The
olther conslituents of il—inorzanic and orfganic—are either in
solutipn or are in a state of suspension. The mineral solids
contained in it constitute to the extent of 1 to 4 %, on an average.
The more abundant, among the latier, are the carbonates, phosphates,
chlorides and sulphates of calcium, sodium, potassium and magnesium,
Some of these compounds contribute to the hard parts of the body, as
the bone etc.. bul a major portion of them are held in solution in
water.

The organic compounds of protoplasm include all compounds of
carbon, with the exceplion of those of mineral origin, such as COy
carbonates etc. The chief class of organic subsiances found in
protoplasm are carbohydrates, fats and proleins. In  addition,
compounds occur in which either of these is combined with one of
others or with one more inorganic constituent, The latter occurrences
can be illustrated with the example of [at-protein complexes. ™

The velative abundance of crganic malerials varies considerably-
fats and proteins being present in greater amount. As in the case of
tnineral compounds, some of the organic substarices may contribule
to the formation of hard paris. More generally, however, they aie
dissolved or suspended in water.

The watery solution forms the operational basis of protoplasm.
In water soluiions, generally, many types of molecules, particularly
{ but not only) inorganic ones break up into electrically charged
atoms or groups of atoms, known as ions. Protoplasm contains

497, Biology by Paul B. Weisz., p. 33; 1954 edition Mc Graw Hill
Publication,
498, These fat-protein complexes may or may not contain iron, sulphur,
chiorine etc.
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many ionised acids,'™ bases™ and salts™ It has a pH, usvally near
neutrality,

Inorganic ions, carbohydrate molecules, fat molecule and im-
mense proteins, are all dissolved and suspended in water— that is, the
mixture out of which Yiving matter is fashioned. Protoplasm is
¢learly, neither 2 solid ner a true liquid. Any system composed of a
liquid and of sclid particles conforms to the one ur more of three gene-
riad palferns, depending upon the size of particles. If all particles are
very small ¢, inoruanic ions or small molecules, the system, then, is
a true solution.  Since crystals can readily form from it, cuch a sys-
tem is known as crysialloid. 1 all particles arc very large, they soon
settle down, by gravily, at the bottom—they neither form a new solu-
tion (1. e, they do not easily crystallise Ynor do they settle down,
Such a system is a colloid.

The protoplasm is largely a colloidal system. Its liquid phase is
water-conlaining dissolved ions and small molecales.  The dispersed
solid-phase consists of large protein molecules and the more com-
Llex fat and carbobydrate particles. Protoplasmic colloids underga
reversible sol-gel transformations, known also as phase-reversals.™™
'the semi- solid, pliable aspect of protoplasm, as in the skin or muscle,
is due to the gel-state,™ In protoplasm, sol and gel states alternate

4%%. Rt is a proton-a positively charged particle of the nucleus of atoms.
‘The atomic nucleus of hydrogen consists of a single praton, B+, 1he
atomic nuciei of other elements contain several protons { as well as
nentrons and other particles ).

., Any compound releasing hydroxyl ions, Ol17, is known as a Zase or an
alkali,

GULl, A compound resulting from the inter-action of an acid and a base is
known as a salt,

532, When large number of collvidal particles are added to the system or, in
the alternative, if water is slowly withdrawn, the particles move closer
to one another, leading to the piling of rod-shaped particles; round or,
irregular shaped particles become interlocked very intricately. Thus,
the original dispersed phase now takes the form of a continuous sponge.
like net-work which holds water within jts meshes, in discontinuous
droplets, This state is spoken of as the gel-state of the colleid.

503, It can now be seen how systems like those of the jelly-fish
containing as much as 99% of water are able to maintain z definite form
and shape.
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normally and repeatedly in accordance with local variations of water
organic compound ratio. The boundary proloplasm i. e., the ecto-
plastn is, more or less, in permanent gel-state. In fact, body-
processes operate in dilule aqueous sclutions, These reactions have
been shown to obey physica! and chenucal laws of dilute solulions.

Protoplasmic variations - While the average waler content of the
hody is ahout 65% of the weight of the tissue, this figure varies consi-
derably in highly specialised tissues. Even so, just as the quanlity of a
particular constituent may be different in one type of cell, as compared
with annther, so also may the quality of cellular components show some
degree of variation.  For example, while all cells contain proteins,
the kind of protein appears to be specific for cerlain organs and species.
Thus, in a given spacies, the chief kind of protein found in epithelial
lissue is quite different, in composition, from that which predominates
in glandular tissue. Not only this; such differences in quality may
vceur within a cell itself.  For example, the type ol nucleo-protein
which dominaes in the nucleus of a cell is different from the main
nucleo—protein component of the cytoplasm of the same cell.  Thus,
the composition of cells is, generally speaking, similar from tissue to
tigsue.  Variations in histology or in structure are proporiional o the
relative chemical composilion, relative functions and relalive rates at
which similar functions, processes or reactions may proceed.

The furegoing discussion 15 meant to focus attention to the strik-
ing similarity that exists between the physical qualities of shieshma as
described in Aynrveda und those of protoplasm, contributed by mod-
ern physiology (including bio-chemistry J.  ‘Thus,

{1) Ap dhaiu ( the water principle ) is the dominant element in
kapha, while prithei dhity { solids mainly ) plays a secondary, though
a significant role in its composition. This parallels the composition of
protoplasm, in which over 65% is water and the remaining 35% is rep-
resented by solids and gases—either in solution or suspension—in the
watery portion.

{ 2} Both the kapha of Ayurveda and the protoplasm of modern
physiolopy are the outcome of water and the latter answers to the
definition of kapha viz., 9 T B 3T FH .

{3) Even so, both shleshma and protoplasm embrace the entire
body, in keeping with the definition of the former viz., i, anfm,
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{4) The description of the physical characteristics of kapho
as snigdha, sncha, mritsne, shlchkshna, sindra, pichchila (wvijjala)
sthira, mrudu, manda, shukla ( shweta ), achcha, guru, madhura and
shita, likewise, represent lhe physical properties of protoplasm. In
fact, modern physiology (including bio-chemistry ) furnishes explana-
tions as regards these properties. Thus, {a) the smigdhatwa of
kapha corresponds to the viscosity of protoplasm ; { b) its suehatwa is
explained by the presence, in protoplasm. of fat-protein coasplex and
the lipids included in its inclusions; { ¢ } mrifsnativa of kapha— one
of its pltysical quality, resists friction.  This is fmplicit in the foregoing
two qualities which are the characteristics of the proloplasm also;
{d) shlokshnatwe refers to the smoothness of kephea, whichis also
a characteristic of protoplasm ;-( & ) s@ndratwa refers to the density of
kapha, which has a parallel in the gel-state of the proteplasm; (f )
pichchilatwa ( vifjalativa) has reference to the sliminess of kapha.
This property is also characleristic of protoplasm; (g) sthiratwa
refers to the stability of kapha, which is also the property and proto-
plasm ; ( v} mrudutwa of hapha has a bearing on its softness and plia-
bility. DPliability is also a property of protoplasm. (i) shuklatwa
( shaetatioa } and achchatwa refer to the whitishness and transparency
of kaphia. These are also Lhe properties of protoplasm ; { 1) gurutwa
of kapha has reference 1o its mass i, e., heaviness and bulk. Protoplasm
also exbibits this property; (k) kapha is stated to be madhura
{ sweetish } in taste ; this guality is also exhibited by protoplasm due
10 the carbohydrates which obtain in it viz., {i)as a part of its
structure and (ii}) as one of its main inclusions and, (1) the skita-
guna attributed to kapha islargely due to the more dominant gp dhdute
present in it. The same Is also the case with protoplasm. The
temperature, as may be evolved, in the course of the metabolism of a
cell, which is much less than the total body temperature in a multi-
cellular organism, cannot be appreciated by touch. When an ameba
crawls on the skin of the body or a jelly fish is felt by the
hand, the sepsation of coolness is experienced. The shitaguna
attributed to kapha, corresponding to the cool-fee! of protoplasm is
relative to the normal body temperature - 98.4° F.,

(5) Kapha, like protoplasm, is the basic matter—stuff of ail the
dkatis or tissues, even though its character may be considerably
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modified, as in the case of protoplasm, from dhain to dhiiu
{ tissue to tissue }, depending upon the specialised functions each dhiiu
is called upen to perform. The example of mamsa, medas and asthi
mentioned elswhere, will illustrate this difference.

The functions of kapha-an appraisal

If the physical {including chemical } characteristics of kapha
appear, in general, to parallel those of the cell--protoplasin, func-
tions ascribed to it {the kapha} in the samhitha granthas are,
likewise, the same as those of the cell-protoplasm. 1t would
therefore, appear that in protoplasm, we have an analogoue of kaphu.

A menlion was made of the functions of kepha eurlier. How-
ever, to recapitulate :—

1 It contributes to the growth, hulk and weight ol the body—
brimhanam, paranam and gauravam.

I It has an inherent capacity 1o reproduce ilself- both at the
cellular { paramann } level, as well as at the level of the entire
animal. In the latter case, this faculty is spoken of as vrishva,
which relales to virility or sexual stamina and productivity.

IH It imparts stability and durability to the body and strength to
the limbs - sthairya.

IV Tt is held to be responsible for conferring the strenglh required
to perform vigorous physical { manual ) work — vyv8ylGna — shakts
on the one hand, and the power to resist and overcome forces
or factors which bring about disease and decay—vvaddhikshmaitwa
viz,, vyidhibala nirodhatwa and vyvadidiyutpdda nibandhatwea.

V It is the factor which is responsible for the promotion of healing
process —ropand.

VI Kapha, itself, being a repository of water, makes this impor-
tant fluid available to the body to subserve its vital functions,
specially by its secretory activities —including the secretion of
milk. 1t is also responsible for keeping body-surfaces—both the
external and internal—moist and, the articular joints and serous
surfaces lubricated—ambukarma.

VII It is the factor which is responsible for the promofion of
cohesion { and adhesion ) of the various units and structures of
the body-including joints—shleshanam and sandhi-bandhanam.

. . . . . . . . 235.. .
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VIII It is the basis for the exhibition of forbearance, fortitude,
greedlessness, zest, knowledge and intelligence—kshama, dhyiti,
alobha, utsiha, gnina and buddh:.

Brinthanam, piranam and gaurawam : The functions of kapha
summarised above arg, essentially proloplasmic and they relate mainly
{o proteins. H was stated earlier that protoplasm i1s the basic
matter—stuff of life and its vital properties arc :the capacity to ingest,
digest and metabolise food; to grow; to reproduce and, to adapt
itself to the varyving and everchanging vissicitudes of i1s environment.

Prateins represent the main brick—blocks of protoplasm i.e., ihe
essential frame work materials which, together with fats, confer
upon it, ils charactenistic soft-hard and pliable consistency. 1t is,
however, mnecessary to Dbear in mind that the proteins of the
protoplasm of difierent animals and plants are chemically different and
characteristic.  This difference is also applicable to the composition
of different tissues within one and the same animal. For example,
the proteins of the m@msu-dhain ( muscle-tissue }, yakrit (liver—
tissue ), plihd ( spleen-tissue ), vrikka ( kidney-tissue } and rakiu
{ blood—tissue } differ in composition and properties. The dif{eren-
tiation of tissues within the animal, as well as the species arc
directly correlated to specific kinds of proteins present in proto-
plasm. The nuclear substance of cells is composed, mainly, of
nucleg-proteins which have great deal 10 do with the vital activities
of the cell, such as metabolism, reproduction and the transmission of
hereditary charactetistics.

Animals utilise lipids and carbohydrates derived from food to a
refatively small extent, as structural components of their protoplasm.
The main purpose these substances serve is in the production of
energy required for the working of the body, wpachinery. The func-
tion of food--proteins is, on the other hand, to provide the major orga-
nic structures of the protoplasmic machine itself, even though, an
-excess of this substance { proteins ) may also be utilised as a source
of energy.

In other words, formed proteins add to the fundamental frame-
work of every structural component of the cell. They may be
contrived as fine threads and become fibrils of muscle and nerve
cells ; they may be incorporated into cellular membranes, granules,
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and other descrete structures or they may coniribute to the semi-solid
bulk of the cytoplasmic pround-subsiance. A great part of them
{ proteins ) become part of the apparatus in cells that control them-—
the enzvmes and nucleo-proteins.

Specific synthesis is basic to life-processes. LKach kind of
protoplasm, in each living cell — dors’'nl matler to which species of
dhatn (tissue ) it may belong —rakta-dhiitn {(Dlood tissue ), mimsa--
dhdtn { muscletissue ), sedo-Zhain  (zdipose tissue ), asthi-diitu
{ hone-tissue ), majja-dhate { marrow-tissue ) or any other, increases it
quaniity, using peshaka-dravyas ( nutrient materials }, made available
te its environment.  This invelves growth which, in turn, leads to
cell-reproduction, as may he illustrated with the example of the uni-
cellular ameha. The synthesis of (he cellulor proloplasm of this
animal leads to its growth, 1. ¢, & grows larger in size; with the
entargement of the cell, the volume of ils protoplasm increnses fasler
than the area { surface) through which nutrient materials exchanged
must diffuse, This leads to its reproduction. Thus, one celi divides into
twao : these, in thetr turn, grow, likewise, Lo divide each again, inlo two
and so on.  In multi-cellular animals, mitosis contributes 1o cell-re-
placement, regeneration or growth in tissues and organs.

Cell repraduction involves the reduplication of the molecules of
its protoplasm and, in conseguence, the enlarged protoplasm as a
whole. The molecules referred to here are Lh2 proieins of protoplasm.
For, a glucose or water molecule is exactly like any olher glucose
or water molecule, and if such simple compounds are o be
duplicated, they have only o be drawn from food sources. The case of
proteins, however, is different, for, as already stated, the molecules of
this substance differ vastly. If a particular type of protoplasm is to
be duplicated, it may not be made available as such i.e., ready-made
from outside sources. On the olher hand, I may have Lo be syn-
thesised from appropriate raw-materials.

The need for constant renewal of protoplasmic proteins—-the
structural blocks of the organism—becomes essential for its survival
and self-perpetuation. As stated elsewhere, cell-protoplasm, like
all other dynamic systems, will loose mass, if left to itself. A num-
ber of factors, such as internal and external friction may wear down
its component parts ; its liquid portion may evaporate and, injury and
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disease may lead to the wasting of its structural frame—work. To
survive, the living protoplasm has to counteract and overcome the
persistent destructive pull, with self-repair and self replacement. 1t
would appear that the maintenance of the structural integrity alone
may not be sufficient for the act of living. In {act, \growth, reproduc-
tion and, for that matter, all kinds of self--perpetuation makes 3
incumbent (o ensure an increase of mass, much in excess of what is
actually needed for self-maintenance. For example, animal locome-
tion is dependent upon approptiate structures e.g., muscles. These
structures are, not only subject to wear uand ‘tear of their parts, but
they also consume consideralble amount of energy.

Reverling to the demands made on the protoplasm by the hostile
factors of environment-- especially, Hdibiantika and Gdhydtmika—
with which the orgunism has ever to contend to survive ; any wound
sustained by injury or inflicted on it by anenemy ; any regional shortage
of indhana  fuel ), any significant change in the climate or season or,
the mere efflux of time, would prove (o be destructive, unless, it could
manage to maintain a semyala-stale { steady state )—all the distur-
bing influences notwithstanding. It would perish, unless it is able 1o
adapt itself, effectively, 1o changing conditions, resisting here and
vielding there. Protopiasm, in which the capacity for adaplation is
inherent. controls every Jevel of ils structural and functional organisa-
1109, to perpetuate itself,

It would follow, as a logical corollary (hat, pound for pound,
animals have to metabolise more intensely which, ia turn, will require
grenter and faster turnover. 1T'hus, more than half of all processes of life
are intimately correlated to nutrition and metabolism. Protoplasms,
therefore. :uing in mass, much in excess of what is needed for its
actual maintenance, by structural metabolism from nutrition and,
energy moelabolism. Synthesis metabolism takes place individually in
each cell. The key to the formation of protoplasm is vested in the
manufacture of structural proteins and fats, While, it s known that
fat and carbohydrite are stored the question if protein storage occrs
is in doubi. An increase in body-prolein that takes place during growth,
pregnancy and athletic training is not protein slorage, n the sense in
which fat and carbohydrate storage is understood. In a very special
sense, however it may be said that protein slorage relates to the laying
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down of this important organic substance in tissues and organs. The
proteins, thus laid down are found' to bhe not chemically and

functionally different from the characteristic proteins of the particular
tissue and organ in which it is built up.**

1t will be seen from the foregoing that brembhana, which refers
10 enlargement and growth-ggd ToAR] 9= J800;"" piranam,
which refers to the act of filling or storage--gyors sifRed ﬂgﬁT"E&?ﬂ‘l‘Ww
and gauravam which relates to bulk and heaviness, a conscquence of
brimhanam and piranam-ToREY <Gz 3370 AGHE", represent some of
the vital functions.of kapha. These are also the vital functions of proio-
vlasm, both of which, in their turn depend upon an increase of proteins
contained in them. Susfirula’s reference to the gualities of food
{ which.pertain to dravyas contained in it ) ingested which contribute
to the qualities of kapha, would appear to point Lo their protein nature.
Says Sushruta: " kapha ts derived from madhura ( sweet ), pichchila
{ viscosity amounting (o sliminess) and prakleda { exudale) etc.,
gunas (quilities or properties ) of the components of food brought to
“ntishaya{ stomach and small intestine) and, hence, kapha is endowed
with similar qualities.”™ For, one of Uhe important physical properties
of protein is varying degrees of viscosity amounting, sometimes, to
siiminess, 05 in the casc of pretoplasm and egg~albumin.

Proteins generally, occur as colloids™ and  colloidal solutions of
them are extremaly viscous ie., gluc-like. In addition, the osmotic

S04, Theplasma proteins are considered to represent a reserve slore of
protein upon which the body is stated to draw upon during periuds of
protein starvation.

305, Charaka: Sutra 22:

Note the qualitics of drimbane dravayas which are
abafir 4F (T Feid egRiarmaay 1
U B TeAl T4 wed Feuri--0d v (Jbil )

206, Dalhana on Sushruota @ Sutra 15 01

507. Hemadri on Ash, Hiri. Sutra 1: 15,

SUB.  wrgfe] i YEHeAT 91
WATEPE ST PN HDATT { Sushrata : Sutra 21 :13)

509. " Colloids are uswally, though not always, mnorphous and, in water,
frequently form viscous solutions. However, the real [criterion of the
colloidal state is that, particles are so0 much larger than molecules that
they possess surface, vet not so large as to settle down easily by the
action of gravity.”

{ Bodansky: Introduction to Physical Chemistry ; P. 20-Fourth Edition)
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pawer of protein colloids accounts for the retention of water in the
gellsystem. No doubt, high viscosity amounting to lminess may
also be exhibited by starch, under certain conditions. Further, the
viscosity of a fiquid depends upon the size, shape and chemical
nature of its molecules.”™ Protein molecules { like those of glycogens,
starches and celluloses } are classed among colivids. An important
point that has to be borne in mind, in this connection, is ilie fact thai,
although animals utilise food- carbohydrates and lipids to a small extent
as structural components  of protoplasm, their chief utilisation is as
sorces of energy required for the working of the body-machinery.
n the other hand, the main function of food-proteins is to provide
the major organic structures .of the protoplasmic machine itself.
Thus, Charaka’s reference to the gunis {qualities and physical
properties) of substances which promote brimhana, piurana and
sauwrava of the body and that of Sushruia’s, to the qualities of foods
which contribute to like qualities in kapha, may have a direct bear-
ing on lhe protein nature of such substances.

It would, therefore, appear that the vital functions of kapha,
under discussion, may refer to protoplasmic growth which, in tumn,
depends upon an increase, by reduplication, of protein molecules ..
specific to each species of dhitiis (tissues ). In fact, kapha, corres.
ponding to protoplasm, miskes up cells, which latter, compose the
dhatis (tissues ) and @siiavas (organs ) of the hody.  In other words
the observation of Palhana that Rapha, it is, that performs the act of
purana (ﬁlling up or storage) in 1he body, by its quantity and substan-
tiality, has to be studied with reference to protoplasm, which is the
matter-stuff basic to life.

Vrishyatwa :—As regards vrishyatwa { virility and productivity )
ascribed to kRapha, it is necessary to reler again to re-production and
self-perpetuation. In fact, these follow logically the cell-growth..
There are two aspects to it viz., (a) reproduction of paremanis of

510, The molecular weight of lactalbumin of milk .is sbout 17 000; .of gliadin.
from wheat 27,000; of human haemoglobin 56,000; of serum globulin
170,004 ; of edestin from hemp-seed 300,000; of thyroglobulin from.
( pig’s } thyroid 630,000 and haemocyanin from snail bloed 6,60,00,000.

{ West & Todd : Text book of Bio-Chemistry, P. 286-1955 Edition )

- - L] 240 - - - L] L] - L0



. . . . . kapha

shBrira-dhatis ( body-tissues ), to meet the needs of replacemen:
regeneration and growth, and, { b} re-production of the multi-
cellular organism, as a whole. Cell-reproduction is a logical corrolary
of growth, i. e., an increase of cell protoplasm.  The general pattern,
of repraduclion represents the separation or division of protoplasm from
the parent, leading to the formation of a duplicate organism from the
productive unit, through whatis known as mitotic growth, accompanied
by development. A universally occuring pattern of reproduction
involves [lirst, the formation of reproductive cells s second, a sexual
process in which one of the cells-the sperm or pumbija - of the male
of the species combines {fuses) with another one—an ovum or
stribija —derived from the parent of the female of the species and,
the third, the development of the product of fusion—the fertilised egg-
into a replica of the parents.

From the paint of view of protoplasinic wultiplication, the
essential phases or stages in the pattern, referred to above, are the
first and Lhe third i. e., the formation of new cells and their develop-
ment as new individuals, The precise way in which raw materials
are built ap into distinctive and specific varielies of proteins and olher
complex organic compounds is stuted to be governed by specific
modulators™ found within the cell. So long as the modulators remain
unchanged and unaffected, as long can any new organic molecules,
synihesised will be the duplicaic of earlier molecules.

At the molecular level, the modulators are represented, generally,
by enzymes (corresponding, perhaps, to pitfa). These form part of

511, Moadulators are represented, at the mulecular level, generally by enzy-
mes.  Vitaming and hormones may also serve in this capacity. The
function of a modulator is to set into motion, a chain of reactions
leading to appropriale response to stimuli conducted to them. In the
parlance of binlogy, ¢ stimulus excites a receptor ; the excitation of the
recaptor 1s trans:mitted to the modulator through sensory pathways and,
the modulator sets in, as stated above, a chain of reactions in keeping
wilth the nature of the stimulus brought to it, The celiular modu-
lators arz the nucleo-proteins, enzymes, vitamins, inorganic substances
and hormones. In  Aynreedic parlance, the gaancndriyas are the recept-
ots, the wvalg apparatus-espezially, samgnavaha srotamsis are. the aifer-
ent pathways; the piffa organisation is the modulator and the dhara or
poshaka dravyas are enegry amplifiers while, the kapha organisation
serves as the effector.

. . . . . . . . 241 . . e
K.—16



introduction to kayachikitsa - . . . .

the organisation of the cetl protoplasm, They (the modulators) are
also constanlly destroyed and replaced by new ones of the same kind.
By implication, modufators too should bz reproduced. The crux of
inter—cellular and other modes of reproduction relates to  the nature
of the agency that conirols them. According 1o recent {rends, the
reproduciion of the extremely complex nucleo—protein modulators is
considered to be due to swwakarma or self-governed. ‘The maunner
in which the reproduction of the nucleo—protein modulatore takes
place is, however, not known.

The nucleo—proteias (—"The nucleus of a celt which represents a
well differentiated  and highly specialised parl of the protoplasm
contains, as its most inportant cvtological elements, the chromosomes,
Authorities, entitled to an opinion, ascribe to the seli-producing
chromousomes, the capacity to transmit hereditary factors —the genes.
Genetic and cytulogical evidence indicate that genes are carried in a
linear order in the (iread-like chromosomes. Genes are credited
with being the ultimate source of or the control mechanism for the
productlion of cytoplasmic enzymes, which are responsible for chemi-
cal transformalions associated with life and is processes.

Early workers in the field, like F. Miesher ( 1862} discovered
nuclec-proteins in the nuclei of spermatozea™ and pus cells.™ They
demonstrated that these were composed of proteins and nucletc acids.
Two kinds of nucleic acids are recognised today viz.,, Ribo-pucleic
acid {R. N. A.} and De-oxyribose nucleic acid (D. N. A.). The
former has been shown to occur, flor the most part, in the cytoplasm
and the latter, confined exclusively Lo the nucleus.

Nucleic acids are shown to be built up from much smaller units
viz., purine and pyroamidine bases, a sugar component and
phospharic acid molecules.  The sugars of the nucleic acid are:
Dribose and Dz_oxy-D-ribose. Pentose nucleic acid appears to occur
in the protoplasm,mainty, in microsomes and mitichondria, in associ-
ation with proteins and {ipids. The nature of the protein with which
it is bound is not yet known. The De-oxy-ribose nucleic acid is  stated

512, Thnis has a relevance to the vrishyatwa of kapha.
513. Refer to the mention made by Sushruia v puva or pus as a product of
kapha.
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to be found in the cell nucleus of animals, plants and bacteria, as part
of their chromosomes.

The protein fraction of nucleic acid is represented, mainly, hy
histones and prolamines., The former is said to occur hoth in the
cyloplasm and nucleus, whereas, the lader is found in the nucleus
only.  The nucleic acids are always combined either with basic
proteins viz., hisiones or, in sperm cells, with protamines.

The De-oxyribo-nucleo proteins are highly viscous substances.
Tudged from viscosily charactoristics, the nucleo-proteins are conside-
red to be of high molecular weight.  The current estimates of them
range from one million to three millions.

Little is known about the metabolic functions of nucleic acids but,
considerable circumstantial evidence appears to exist for the assump-
tion that they are concerned with protein synthesis. It has been
shown that there is always a high concentration of pentose nucleic
acid in tissues actually producing proteins such as rapidly growing
tissues, in emhryos and young animals, regenerating liver in lhe
adult after injury or partial removal.

In addition, during recent itimes, the study of the exact part
played by specific  cellular modulators has been facilitated by
the productivn, experimentally, of certain deficiency diseases. These
studies have made available data, as regards the specific functions of
nuacleo~proteins, Experimental studies on the mutation of genes
brought abowt by X.radiation have shown that many cells die due to
the alteration of the structure of their nucleo-proteins, In some
cases, it was shown that death was due to the sudden inability of
these cells to synthesise a parlicular protoplasmic ingredient; but,
when this constituent was; made good-ready—made in nutrients-the
cell does not die.  From these studies have emerged the lheory that
X-radiation alter certain nucleo-proteins which are no longer able to
synthesise certain  enzymes. The deficiency of enzymes, in turn,
prevents the production of the particular 1ype of protoplasmic
compounds which lead to the death of the cell, unless these compo-
unds are made good- ready--made—from sources outside. Thus, these
studies have lent support to the current view that nucleo-proteins
primarily control protein, specially enzyme—protein synthesis.

It would appear from this and other evidence that nucleo-pro-
teins are intimately associated with the process of reproduction at the
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molecular, cellular and multi-cellular levels. Some authorities have
suggested that genes themselves are nucleo-proteins. Thus, the
wrishyatwa or the reproductive capacity of all organisms-unicellular,
multicellular, invertebrate, vertebrate—mammal or non—-mammal- i
seen to be intimately welded fogether with the integrity of their proto-
plasm which, latter, may bhe deemed, in the light of this study to
stand for the kapha-dhifu ( dosha ) of Ayurveda.

Sthatrye ( sthiva and balz). a function, attributed to kapha refer
to the sturdiness and firmness of the body in general, and the limbs, in
partticular. According to the main commentators of Charaba Sambita,
Sushrula sambile and Ashfinga Hridava, sthivam or sthairvam
relates 10 kaprha, which is stated to confer upon the body its inte
grity—-ﬂ?{fi}ﬂ:ﬂ“ . sturdiness and [irmness on #rikasandhi and, the
ability of the kapha—sthings™ to perform their specific funclion—
Brealzazmgr—"wrenart ammza™ and the sturdiness and firmness
of the various angas ( parts, limbs } of the Dody - 2=y,

These descriptions, it will be seen, pertain to the integrity and
sturdiness ( firmness ) of the body and its HmMs.  The two funclions
are directly corvelated to the skeletal system — the muscular and bone
tissues { m@msa and asthi dhAfis) in pariicolar and, other tissues
( dhatis ), in general. Mamsa-diGtu, as pointed out carlier. #s one of
the kaphasthinas {seats of kapha). The form in which kaphe
oceurs in these dhafis, as in others, is related to the specialisation of
their funclions, which agrain, is correlated to specific modez of their
structural variations, It is an axiomatic truth that the structure and
function are two sides of the same coin— an operationul design. The
structure of an object sugrests what function it may have and, the
function, the sorl of structure that wounld make the parlicutar
function pussible,

Thus, the basic matter—stuff of the dhidris being kapha, the
observed physical. ( structural ) difference between one dhiitu and
another, may relate Lo the specific function each kind of dh@itu may be

514. Chakrapani on Charaka: Sutra 18: 51

515,  aULECEIATTIRLg : |
TR0 W (T 4 FeeT gavan ) ( Ash, Hri: Sutra 12:3)
wuwmady  ( Ibid. 11 : 23)

5)6. Dalhana on Sushrota : Sutra 15: ¢

517. Hemadrioo Ash., Hri. Sutrafl: 3
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catled vpon lo perform. Kapha, in the mamsa-dhaiu, is so fashion-
ed as to impart to it, its natural stability and capacity to do most
arduous and strenuous work involved in locomotion, manual labour,
feats of endurance ete. No doul, the inlegrity of this dkatu depends
upon vifa | nervous factor ), rakta ( blood ), @hdra (food ), vyavama
{exercise ), wgrni and rest, It is obvious that the unigue characleristic
of miimsae which endows sthairya {sturdiness and firmness } on the
body and limbs is referable to the gunas ( qualities ) of kapha. The
table below furnishes the gunas and karmas of m@msa ( us mentioned
in the samiltita granthes ) which, as slated already, are referable to
kapha-dinin { dosha ).

Physical qualities Funclions

Sthula  ( gross in form ) Sharira-pushii  { nourishes and

Sthira ( stable ) strengthens the body )

Gurn  { massive ) Medas—pushti  ( nourishes the

Khara {rough} medas )

Kathina { tough ) Sharira-lepana ( clothes or

Shlakshna ( smooth ) covers the body )

Murtimat { having visible Mala-pushti { provides the
form ) malas }

Eventhough, detailed descriplions of the functions performed by
the mamsa—-dhatu are not available in the extant editions of the
samhila granthas, such references to its function as the contribution
it makes to the sturdinesss and rotundity of the limbs are available,
In addition, vyéyGma { physical exercise ) is stated to contribute to
well formed, broad and rotund limbs; lightness of the bedy, agility
and dexterity in the performance of work; healthy appetite and
slimming ( relates to the reduction of body-fat }3  These refer to
the skeletal system and, in main, to the skeletal muscles.

518, v fivt aygnguetaeraans 8 aiag { Charaka ).
g#am  { Ibid. Chi: 15 ) 3{lm® ( Sushruta: Sotra 15)
3z gfs (Ibid.) 38@%: ( Ash. Sam: Sutral9) &
=y (Ibid),

519, @od wHARSY RS BeE &
BsrTaned mmEsara o ( Ash, Hri; Sutta 2 @ 10)
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A mention was made earlier fo the lerms ojas and bala which
according to Charaka, are paryiyas{ synonyms ) of kapha.™ Dalhe
na, in his commentary on Sushrufe’s description of the balaluksha-
nas | objective signs of dale or strength angd vitality )™ has observed
that the terms e/as and dula, in this contest, are used as synonyms,
for, from the point of view of chikitsa ( therapeutics ), the two are
identical.  However, they are different and distinct, in the sense,
the former is the cream ( essence ) of all didtus ( tissues ) and
it represents the apachava-lakshanas ( the signs of growth and forma
tion). In addition, it possesses #%pa (form), rasa (taste) and
viryg { power, potency ). The latter, on the other hand, is lo be
determined by one’s power { capacity ) o Hft and bear heavy load-
etc., RETINE Sfemmeaeg —und, it does not posscss ripa ( fornn ) 1asi
{taste } and virye { power, polency P

Citing a cross reference, from an eariier description of dalu.
furnished by Swushrata, Dalhana has observed that © AlErae { nutrition .
is the primary source of dala, varna and ojus. The origin and
maintenance of all forms of life are to be, uitimately, waced o @iltvy
(nutrition ).  Bald is karma sidhana shakti | the power Lo perform:
work ) which has to bz deduced (rom eyifydma {paysical exercise). ™

Commenting on a further clucidation of fale offered by
Sushrule that, " This bale, which rolers Lo sthiropachitemismsata
(in!,egrity born of well formad, well knit, compact, and stable
musculature } confers swara and parne {voice and complexion ).
It enables the performance of work {overcoming forces of opposition)
and aiso enablos the Hdfys (external) and #@bhyantara (internal |
karanas { insrruments, pars or organs ) o' perform their respective
{ un(,tmn'% )”' by Dm’ka:m “ sthiropachitu mimsata is due to bala,

52 wgEE, w4 S, L, 8 Wi eAr L., | Charaka @ ( Sutra 17 2 117)
521, @y awdwdrrr ina FAHTTAN: 1 A7 TGEFT THEAHT AT AT TR -
3 FATET, SRAEL A { Sushruta : Sutra 15 : 19)
522, ... AT AT TREAY §1F, 57 ANAFTaEeleard,  wenkEeg gdred-
LR HIEC L D m‘maf}mﬂlwww—ﬂm‘hﬂm sundt Ay 9 -
e 7 W ANERTer 18-S T 7 faa, sﬁfs-wuf-.astw?qﬁ .
{ Dulhana on the above )
523, .. 3 AR ATt iR 2% 36—
aradreEe A, .. . ( Dalhana’on Sushruta : Sutra 1: 28 )
524, T 937 Faasaaar 97 e A erdmrargT asmarrreaumt & FErEEd-
SFAAA4 0 Sashruta: Sidoea 15 0 200 e

c . 246 « . . .



. . . . . . . . . kapha

which is the essence of all dhafus. 1t is an index of upachaya.
Sarvacheshta means the kiye, vak and mangs. The term aprati-
ghata refers to the power or capacity which overcomes opposition.
This power is due to hale which is to be dedoced {rom
bhisraharanadi "

According to Chakrapanidatta, 1he reference  to  mamsa
here, pertains to the performance of observable activitics and,
in the present context. the mention of sthfraiwea and wpachitatwa
of the body would require the inclusion of other dhafiis also.
Sarvacheshiisu gpratighiita, in his view, would refer Lo the power
implicit in dalfa to overcome forces of oppogition, in the periormance
ol warl or actiong.™

The following points of importance emerge from the foregoing
citalions from Suslirrta and his two commentators —

(i} These references relate Lo the capacity of the body to per
form worlk, especiaily, manual, such as physical exercise, the lifting
and bearing of heavy loads, locomotion and, in fact, all activities of
the hody and miind {including specch 1.

{ii) Thesc references have laid emphasis on well-formed, well—
knit, strong and compact musculature of the budy to which are corre-
lated sthairya and bala.

(iii)  The mention of apratighata, in this context, is significant.
It is seen 1o refer to the power that counteracts and overcomes such
phvsical forces as grawitation that appose actions, like the lifting and
bearing of heavy loads. ‘These relate to the integrity and tone of the
muscles of the body and their protoplasin.

(iv} In finc, bala, in the present context, refers to the mamsa—
dhalu and the energy Lhis dhdlu evolves from the indhana (fuel ) Le..
ahirg { nuirition ) supplied to it, for the performance of its Tunctions.
The gualities and functions of mansa { muscle ) described by Sushruta
and his two commentators are, as will be shiown hereunder, seen to
be borne out by coutributions made by modern physiology and
bio—chemistry.

220, A4 4 (el U st 8N aaenFrguiinTT gyia 557, ey syaeRTEee

ANAIA SAFHLANFAE, FLATGO T eT F94,...  (Dalhana on the acbve )
526. wif g aREzasEarf 440, AFATEN A RRETar s T -

aurera@Tin g SRS GRRULTEIOTTI AT 1
( Chakrapani on Sushruta: Sutra 15 : 20 )
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According 1o these contributions, the muscles of the hody are
responsible for all movements—internal and extiernal. Applied to
an inert skeletal framework, skeletal muscles of the body cause this
frame-work to move, as in walking, running, jumping and lifting.
Supporting this activity, there is a special kind of muscalature in the
heart — feridava ( cardiac muscle } which, by its constant contracting
and relaxing enables this organ to heat and supply bloed to all parts
of the body., Sull a thivd kind of muscle-tissue makes up the
viscera— pratyangas — viz., the organs of the body such as the stom-
ach ( frdhwasmashava ), intestines { kshudre and sthitfiintras ), and
some glands, Visceral muscle is responsible for such internal activities
as the churning of the food in the stomach and passing it through the
infestine.

Muscular tissue accounts for 40 to 50 per cent of the body-
weipht, the percentage being a little greater in men than in women.™*
About half of the physical and chemical metabolic processes take
place in muscle-tissue and, at least, three-fourths of the total metabo-
lism 15 due to muscle aclivity, during severe exercise. Muscle tissue
is composed of specialised cells. Hence, the characleristic functions
of this tissue reflect those of its cells. Two impottant characterisiics
of the muscle-tissue are excitability and contractibility. A muscle,
when stimulated has the ability to become shorter and thicker. Work
is accomnplished by the contraction of the muscles. Cardiac-muscle-
tissue exhibits exlensibility, when the chambers of the heart are
distended, as they fill up with blood. Evenso, visceral muscle shows
great extensibility, as when the stomach is distended by the accumu-
lation of {ood or when the urinary bladder is disiended by the accurma-
lation of urine. The capacity to be stretched and 1o recoil back to
its normal state—elasticity—is an essential feature of muscle tissue.

Recent investigations have shown that there is a definite relation-
ship between different types of muscletissues. Bozler { 1941 ) showed
that there are two types of smooth muscles, viz.,, mulli-unit and
visceral. The former has been shown to bear a close relalionship to
skeletal muscle, in that, it is composed of small motor—units which

527. Over 35% of budy weight in woman and a little uver 40+, in men. ( De
Coursey : The Hvoman Orgapism : p. 78, 1934 Edn. )
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are innervated by motor nerves.” This type of smooth muscle is for-
med in blood vessels; arrector muscles of the hairfollicles, the
nictitating membrane and the intrinsic museles of the eye.  The table
furnished by Bozler extracted below will be instructive™ In the
syncytial musculature,

. }
: Many units } .
o Skele _
Striated Skeletal {motor TETVes Multi-unit } Smooth—
muscle - Syncytial } . muscle.
l‘Czu*chac { aulomatic Visceral

the protoplasm forms a continuous network and, therefore, a contrac-
tion wave may spread over the entlire muscle. The contraction, in
this type ol musculature, is highly automatic. Common examples of
visceral muscles are, those of the iniestine and uterus, the muscles
found in the tubes of 1he respiratory system, muscles of the urinary
and genetal ducts.

As pointed out earlier, the properties of the muscle fiber (cell )
are directly correlated to ils protoplasm—the sarcoplasm as it is
known—which is enclosed in a delicate, albeit, strong sheath, known
as the sarcolernma. The muscle-nuclei—they are many—Ilie just
underneath this sheath. ibrils are found embeded in the protoplas-
mic=fluid base. They are tiny striated threads which run lengthwise
within the muscle fiber and represent the essential contracting ele-
ments of the muscle fiber. Eventhough, the mechanism which is
responsible for bringing about the shortening of the muscle fiber con-
tinues to be a subject of intense investigation, still, it is considered, in
the light of more recent researches, that the contraction is due to
physical and chemical changes that take place in the structure of Lhe
long chain molecules, The contraction of muscle fibers may, there-
fore, be induced by the actual contraction of the molecular chains
within the fibrils.

Investigations, as regards the mechanisms by which a loose semi-
fluid substance, like protoplasm, could exert a powerful pull, asin
the case of muscle, has turned to the protein of the muscle fiber and
certain organic phosphates with high energy-bonds. O the several
proteins present in the muscle fiber, two proved to be of considerable

538 Bozler E. : * Action Potentials and Conduction of Excitation in
Muscle 7 ; Biol. Symposia 3 : 95-109 ( 1941 ).
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interest, in their relation to contraction. These are the proteins, actin
and myocisz, which combine to form a complex and high!y viscous
colloid known as actomyosin.”**Since the filaments of ectomyosin do not
fold but remain straight, it is considered that contraction is truly a
molecular phenomenan.

Apart from the peculiar nature of the proteins of the muscle-
protoplasm, which confers upon it the power to coniract and become
short and tough, the tonus or tone of the muscle, 15 another impor-
tant factor that adds to its sturdiness and strength.  Muscle tone, in
the case of the skelsta! muscles 1. e., the mamsapeshis of the engds
or limbs, is dependent nol upon the muscle fibers themselves but
upon their connection with the central nervous system.. It has beenr
shown that, if these connections arc severed, ithe muscle becomes
soft, flabby and looses its tone. The importance of muscle-tone rests
on Lhe fact that lonic contractions in muscles concerned with posture
helps the individual to stand erect, for long periods. Tor example,
the muscles in the back of the neclk hokd the head up; jaw-muscles
keep the jaw closed and the muscles of the eyelids kecp the cye open.
Muscle-tone promotes coordinaiion in muscular aclivity and the speet!
of contracttion. When a man is mentally depressed and tired or he is
in a state of ill-health, the eyelids appear heavy, the eves dull, the
factal muscles sag, leading to the expression of the feeling of being
‘done up’ or ‘down and out,’

Cardiac and smooth muscles also exhibit tone. Smooth muscles
in the walls of blood-vessels, maintain a stale of tonic coniraction.
The heart beats and pumps blood against the resistance of muscles
in the walls of the arteries to maintan blood pressure. Good diges-
tion is, partly, promoted by good tone in the muscles of the digestive
tract. Tone in the cardiac and smooth muscle is not entirely depen-
dent upon their connections with the central nervous system, since
both linds of muscle exhibit tone, eventhough, their nerve connections
may be severed. Physical exercise and conditions associated with
good health increase the tonus of muscles. Lack of exercise or illness
may produoce the oppusite effect.

529. Actomyosin is a highly viscous material, representing a compound of
myosin and actin, in a ratio of 3: 1. This substance has been shown to
be buiit up into mircelles—the fundamental contractile unit of myofibril.

{ West & Todd : Textbook of Bio-Chemistry: 2 Ed. }
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It will, thus. be seen that balam and sthairyam of the body in
general, and the limbs in particular, relate directly to the 2apha in the
mamsy~dhite. Balam, as can be judped by uyavima-shakti, is a
function which depends upon the integrity of the signise and asthe-.
dhiiFis™ These diais in their turn, form part of the kapha orpani-
sation of the body.

QJAS

Resistunce to decay and degeneration of the body and { natural )
inmunity apaiust discase,

The second and, perhaps, the more important aspect of the several
functions ascribed to kapha, relales to the contribution it is stated to
make : (1)} to the prevention of decay and degeneration of the different
spectes of dhiifns (lissucs ) of the body and, (ii} to the prevention.
inhibition, and arrvest of the forees {or factors) that cause disense, their
virulence and strenuth.

A mention was aiready made on page 218 to Charaka’s observa-
tion that kapha, in its normal states of (unctioning, represents a pote-
ntial source of strength and power to resist decay and disease and
that, not all constitutions  are equally capable of vy -fhi-Rshamatwa.
Likowise, Chalrapiinidatia’s interpretation of the term pyadhi-ksha-
maiwa as vyidii-hale virodhitwa ( antagoenistic Lo the strensth and
virulence of disease } and vyddhyulpida vikandhakatwa (the capacity
to inhibit, contain, fix or bind the causes or [actors of disease was
mentioned. Chareha was also cited as  describing pala as the factor
that desiroys doshas (disease causing factors }—ae w& (e )
ferergrar @ront { Qe )

These references focus atiention Lo :—

{i) the proparty of kapha which prevents, resists and overcomes
such factors as are produced, in the course of the vital aclivities of the
organism, as may lead to decay and depeneration of the body. A few

534, It may be nated that both smdmsa and asthi, according to A yurveda, are
composed predominantiy by  dravyas which helong to parfliwa group and
their physical chararacteristics are identical i. e., purw, kathing, khara
sthiila, sthira and murthimal. In addition, the functions of asth: are :
aktrana, majja-pushti, and mdmsalambana. The obvious difference
between the two, relates to the relative preponderence, in their respective
kapha, of ap-dravya. This difference is merely a variation of the kapha
or protoplasm of these dh@ifiis—parihitva being the invariable constituent,

531. Charaka: Chi. 3: 16; and 9% g& ST 4 759 7owg4, o (Ash, Hri, Chi 1:49)
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examples of such events are prameha ( diabetes mellitus ) and pindu
{ anamias~including nutritional, pernicious and leucaemic types ).
To these may be added ardudas ( malignant and other tumours such
as cancer ; premature senility ; natural changes—degencrative that take
place in v1d age, mal and/or nmpaired-nuiritional states, starvalion and
such psycho-semalic stress conditions as blifive ( {ear ). krodha {anger,
rage ), Fma (libidinal impulses ), shoka (aricf ), dhyvina {(intense
intellectual work ) ete., and,

{1} the capacty of kapha lo provide the body with an appropriate
substance { or substances } which contains, inhibils, binds, neuiralises
or dealroys virulent faclors of disease—essentially @drbhautike in
nature.

The former events, obviously, relate to the capacitly of kapha to
make available, during the course of its synthesis and maintenance
metabolism, substances ( which apparently resemble the qualities of
their substrate i. e., kapha ) and the presence of which in rasa-rakta
{ circulating blood, its plasma and sorum ) confer adequale protection
to the dhiites ( lssues ) against decay and degeneration. The latter
events, on the other Land, appear to relate to immunological factors-
cellular and humoural-that destroy ot bind { contain } or neutralise or
resist or overcome diseasecausing agencies { possibly, ddibhautika
in origin, implying bktas or living creatures—those that inhabit the
body—hoth sehaia ( avaikarika ) and parkarika and olher microbial
agencies and viruses which invade the body, either to parasyte
or Kill.

Before proceeding to an appraisal of the implications of the
interpretations ahove, it is necessary to take note of the fact, that the
term ejus, has been stated in the sambita granthas to stand, not only
for sleshma™ but also for rasa™ and rakia’! It is seen, in addition,
that a reference hus been made to two kinds of ofas viz., ardhanjali
ofes and ashiabindu ojus by Chakrapani daila. These are important
and significant, in the context of nyaghikshamatia, interpreted both
as vyadhbala virodhitwea and pyadhyutpida-vibandhakatwa. The two

532, HA%q wWdug=diya 1 ( Charaka : Sharira 7: 15)
533, wmravAshema: (Ibid. Nii4:7)
ajrs: #Ena gid drdneg w9 ( Ibid, Chakrapani) and gt g afrsmassa
14177=77 | Dalhana on Sushruta : Sutra 15: 91
G AR TOHATAS: AR 04T ) ( Ibid. )
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kinds of ojas have a direct hearing on body’s defence against decay,
degeneration and infection.

Sleshima and ofas: Charaka has made a mention of sleshmike
ofas, though his commentator Chakrapanidalta has differentinted this
from another, the eshiabindu djas. Says Chakrapinidafia : " By
sleishunifa Djas 1s meant here, Lhat which s not the ashiabindu 8jas.
It is transported through the djuvaha dhamnis and is similar, in
gquality, to shuddha-slesima. It is ardhanjali in pramine. Two
kinds of &jas viz. para and apard have also been described (by
Charaka } in the chupler on arihe dasha mahamihya, "7

I 1he chapler, referred to ahove, Charaka hus described  para—
ajas. In commenting on this type of djas, Chakrafranidalta has
observed thal, " The imptications of the deseription of two kinds of
ajas viz., para and apare are: the quantity of the latter kind of djus
s described in terms of anjali-pramtine.  As stated hy Charebe,
the quaiiity of sleishmika Bjes = ardlGnajali.  The quaniity of
the para type is less Citing other authorities, he observes: ' The
guantity of para—ojas is eight bindu { drops) and it is Jocated in
hridayae. The seat of apara-ofas (ardhinjali ojas ), onthe other
hand, woe the ten dhamanis connecled with kridaya. There is
a deficiency of this ojas in pramchae and, the patient continues Lo
live, tins deficiency notwithstanding .

The qualities of ejes described in the sewthilz granihas assume
importance, in this connection. According to Charaka, *' the colour
of slcishmika ojas is white, slightly reddish or yellow, resembiing the
colour of ghee; it is sweet in taste, like honey and, has the smedl of
Fa. " According (o Sushrute  ofas is somatmaka (cooling, watery)

535, fRaseliNa 11 ADASTRIE FLARAFOR A i REsrndlanmer R
SERRARIANSET TSRO TR | SIS @ quATnE Erreaiypaatae il 5T |
{ Chaltrapani on Charaka : Shirira 7: 15)
536, o7 A¥ET | T¥A (EAEAST I A——UEI T Avmsemam ant agvh-" sl o
YuRgpEiiara: ¢ g0, ASOE A, ARy g TR gy wealaday 7
I 3 AR TmAT Al Frerdt aTvdAn o s fia, om0 w6y
TA qeor g ANAS WrdE 9t A Sreen o sareeaSfa AR 95 a
EamlBa:  vaEe 1 @ gNesdiswAwiNanEie: QR MRREEE, Se 0
f¥raeitsfl 7y TR, 9% g S o Sy aig )
( Chakrpini on Charaka : Sutra30: 7 )
537. ¥ (2@ T T IdE R AT W AT, X X X
x x x * o 1
#7448 wgrg sepia awrgd o (Charka : SButra 17 : 14-15)
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snigdha (viscous ) ; shakla {clear white); shita {cold in potency ) ;
sthirg ( responsible for promoting the stability and strength of shari-
yBvayavas {or orgams of the body) ; sara (prasaransashila or capable of
flowing and permealing through ); wiviktam { pratyagra or foremost
in action; nulrition of the best quality ); swradu ( softl }; mritsaa
{slimy ) ; pranGvatana { the seat of life) and wlama {(1he best)”.
Describing its functions, he notes : “The entire body, wilh its lmbs ml
organs, is permeated with gjas and a loss { deficiency ) of it leads to
wasting, decay and destruction.”*

Commenting on Sushruta's description of bale and 8jas, men-
tioned earlier, Chakrapinidatia observes: " Now, &jas, which is the
sara {esscnce) of all dh@tis is not different from them ... ... There is
really no difference between the two .....""  Charaka has compared
the origin of d/as with that of honey gathered by bees [rom various
flowers and fruils.  (Has, likewise, in his view, is derived {rom ail the
dhitiis, thal is Lo say, all the dAd##fis contribute 1o the making ol it.”"

Discussing the identity of the ojas described by Charala, Chakra-
pantdatta bas cited contemporary views viz., “Ojas is the sira
{essence ) of all Zhitas. Some hold that it is un wpadiidiu.  Dhbiis
support, nourish and sustain the body. Jjas, while supporting the
body, does not nourish it.  Hence, it is not the cighth dhagie.  Some
consider ojas as a shukva-vishesha (a special form of the male-Tepro-
ductive element } but that, it does not contribute to mental pleasure
{ as does shuckra ).

As regards the mode of transport and circulation of this &jas, to
which all dAditiis are stated 1o make a contribution, Charkrapini-

b38, S almres R ggd I et A R FE T T AVTAFAETHE 0
o WATTER ST R TR A M i giEma
Syushruta : Sutra 15 ; 20-22 )
539, GuiE IFRHAT AMEEH AT TEGOT AT o FIFEAmIET sk ot g
FeEemanie { Chakrapani on Sushruta: Sutra 15 )
540, Wil wAETWET 941 YRR A9 g wlDA b HFEE g o
{ Charaka : Sutra 17 : 75 (i}
541, aurdle aY@AARSHTY | v agaged Baggs; gl drodtyeda-
R, AN YEanE 830 A Bl Bt Azl gl B gHEHEm s g
A%9 % g DI | nE SIE-A8EET SeETREEN T § Tanmas AT en gt
AL §0 TANTATEHIRT F A ST A
{ Chakrapani on Charaka Sutra 30 : 7)
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datta notes that, * param tcja which is the sgra of all dh@fus (com-
parable to the ghee of the milk and the honey of the flowers and
fruits ), being located in the firidaye, mixes with rasa, and circulates
through the dhemanis and performs { actions spoken of as) terpanca
of the entire body. It represents the balg of all dhatis and is present
in the organism, [om the time of the fertilisation of the shonila
{(female reproductive element ) by shukra (the male reproductive
clement ), due to its swakarma (natural power )%

Describing the vital role heart and circulation play in the
distribution of sleishmika djas to all the tissues of the hody, Charaka
says 1 The dashae smaliingila dhamanis are the channels of transport
of djas to the entire body ...... They are spoken of as damanyah,
because, they pulsite ) as srofamsi, becanse, they permit the exuda-
tion (filtration, diffusion, permeation} and sirgs because, they
maintain a steady { and continuous } flow of rase-rakta, "™

The importance of sleishmika djas, its production and distribu-
Qon 2is—a-vis Rapha: the significant contribution it 1s alleged to make
to the protection of the body against decay, degeneration and disease
can be understood, betier, by a study in cross-section, of such
conditions desiribed by  Sushrufa as jo-visramsa, 4jo-vydpath and
ojakshya. These conditions would appear

542, vqi Fs: St pamRaAld FAERT @At aagais avnT: A e giai-

TG I TT  ISRTTEen T goel 900 alaia wggmsl agar wai, g

@y aaioa@ pdEEmE @i agia

: { Chakrpanidatia on Sushruta: Sutra 15 : 99)

543, A7 g%7 ug Rerge adey |

SThEern aG s [ eRsaa

ERIAT T : SO HIANE SIonEET: |

{ Charaka : Sutra 30 : 8-12)

Note :- These passages are significant, in the sense, they describe in
simple terms, the different aspects of circulation, with heart as their
root. There is no doubt, about the existence of morphological and
functional differences between dhamaais, srotamsi and siras { including
rasavaha srotamsi ), which, according to Charaka’s definition, would-
appear to correspend to arteries, capillaries and veins ( including the
lymphatics }. The identity and difference between ote another of their
structure lie in the fact that, the heart and the entire vessel system
have been shown, to-day, to be fined with a single continuous Jayer of
smooth flat cells, These constitute the entire wall of blood and lymph
capillaries, But, in larger channels, muscie and fibrous elastic tissue
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Sym ptomatology of 0j0 visramsa: Ojo-visvamsa or the impair-
ment of the distribution of éjasto the dhdtus, dueto its leakage (or
escape ) from the dhatuvaha srofmsi, is stated 1o cause sandhisleshana
(looseness of the joints), ghtrasida (inertness of the extremities ),
dosha chyavana ( displacement of the deskas from their respective
locations ) and krivasenniredha { impairment of the functions of the
body, including »3k or speech and manaes or mind }.*"

Ojd-pydpth: This condition relates to the change in or medification
of the natural proparties of #/as. under the inflaence of vitiated doshas
It is stated to prescnt the following symptoms : “ stehdhaguru gitrata
{ inertness and heaviness of the extremities ), vdfasopha ( anasarca
due to vita ), parnabhede ( discolouration of the skin or change of
complexion ), gld@ni ( fatigue of the scnses ), tandra (drowsiness } and
stdra (sonnolence )" Qjakshaye : This condition represents the
outcome of loss and wasting of 8jags and it is slated to present the
foliowing symptomatology: murche {loss of conscivusness ), mamsa-
kshaya ( wasting of muscles ), moha (stupor ), praliipa (delerium) and
tetrgna (death ).

envelop the lining layer., The wider the vessel, the sturdier and thicker
is its wall, Arteries, which bear the brunt of internal fluid pressure
are, particularly, thick as compared to the wveins or lymph vessels.
Arterial bleod flows in rythmic spurts, in keeping with the rythm of
the heart. As each sport -of fluid impinges on the walls of arteries, it
gives rise to pulse vibrations, Likewise, as the distance from heart
increases, arterial spurts become less and less forceful, By the time
Llood is through capillary vessels and has reached veins, it no longer
spurts and flows in continnous even stream.  Thus, between them, the
hridaya, dhamanis, srotainsi and siris —including the rasavaha srotamsi
constitute a singte circulatory unit, which regulate the proper flow of
bloed, supply nutrition to aod remove waste products from the dhatus,
514,  wfFaRsrn mwer 834 Siw<qad Gemaiieys |
{ Sushrauta : Sutra 15 : 24)
Note: Dalliana has recorded the views of other authorities, according
to some of whorn, doskas are considered to be responsible for the dis-
lodgment of ojas—" 3W: g¥ar =r949iA4: » and according to others, the
reference to displacement of doshas pertain here to malas or waste
products of the body-""  Sr=937 yRIRI=rE1Y
{ Dalhana on the above )
545. wIgErTAl BEAE IPNG mdeEs) fa = (1bid. )
516. g3t gtwd) Bre: 958 ARG T w0 { Thid )

- L] 256 - - - - - - -



. . . . . . . . . . kapha

A carefud study of the foregoing will show that, djas {to the
formation or production of which, all shirira dhifus—body tissues
~contribute their sdra) is purveved to all tissues and organs of
the body from the heart, through the arterial system and capillaries—
the medium of transport being rasg-rakia (the circulating blood ).
In addition, the study of causes alleged to bring about visramsa,
vyapath and kshaya of dfjas shows, that these etiolopical factors
range from trauma ( both physical and microbial ) w psycho-
logical stresses—including,  in Dbatween, malnutrition and wasting-
diseases. Thes?2 etiological factors, it would appear, depending, of
coursz, upon the extent, degree and intensity of their operation, may
result in the produclion of the one or the nihar of these three condi-
tions. It would be scen, by the same token, that the symiptomato-
logy of wvisramsa, wydpath and kshuye may occur in various
conditions and diseascs— ranging from physical and mentat fatigue to
acute and chronic, mild and severe typss of diseases.  As examples of
acute diseases may be cited pneumonia, diphtheria, cerebro-spinal
fever (mm]ingitis), iyphoid and such other intectious-toxic fevers,
described in Ayurveda, under the heading, sannipite juwaras.

It is of importance to nole, in this conneclion, that the term
hatanjas has been used by Sushruta, to describe a special variety of
sannipate jwara, known as the gbhinydsa. This variety is seen to
presant a symptomatology, characteristic of a highly toxic state
in lobur pneumonia, with rapidly failing resistance augering an
impending collapse. The signs and symptoms of the abliny@se are:
“glight or imperceptible (low or even sub-normal ) temperature
attended with a sub.comatose state, failure of vision { and perception ),
loss of voice, cracked tongue, dryness of the throat, the suppression
of stools, perspiration and micturition; the watering of the eyes,
hardness of the chest, aversion to food, dullness of complexion,
difficulty in breathing and delirium.” ™ Sushruta has also made

547, P i - L L
ArgenAtAISETERT ATl AT 0
AURAE: FTeEw @WyfogTaraa: |
amt Pripesan { ardisga: ) wegdt g
wafqEa: L . BRIy |

AR ERTITEEAIS ARG U _
{ Sushruta : Uttara 39 : : 3840 )
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mention of a condition, in the course of sannipita jwaras, in which
the distribution of 2jgs to tissues and organs of the body may be
interfered with, due either to leakage or loss from or obstruction to
the channels of its distribution, known as djaniredhaja. The sympto-
matology of this sannipala state is as follows :—

“The symptomatology of sanuipala jwara in which, the excited
pitle and vEyn bring about the visramsa of dj6dhdiiu are: inertness
of the limbs, chills; fits of loss of consciousness, whether the patient is
awake or asleep, somnolence; delerius mutterings, horripilation, loose-
ness of the limbs, low—fever and body pain.” **

The acute conditions cited above are illustrative of statesin which
a pronounced loss of #jas is stated to occur, together with an interfer
ence with the production, and distribution and, destruction of.this vitally
important substance, coinciding with an extraordinarily hightened
state of susceptibility to increased microbial activity and, to toxins
produced by microbial agencies.

Ayurveda has also envisaged other conditions, -which are slow to
develop and, are chronic and, which cause profound wasting and destr.
uction of the body tissues. According to the ancient Avuwrvedic view,
these conditions arise as a result of metabuolic abnormalities leading
to diminished production of &jags; loss of integrity of the dhGluvaha
srofBmsi and the consequent loss of this substance due to leakage or,
in the alternative, its non-supply, due te obstruction of these srofamsi
of even the qualitatively deficient djas to the dhatgs. These events
are stated to establish, in the organism, an increased susceptibility to
such diseases as rGjayakshma (pulmonary tuberculosis ). Charaka
has furnished a vivid description of this phenomenon in the samprapti
of this disease. After reviewing the manner in which nutrient mate-
rials are normally metabolised and assimilated by the dhfas,
he chserves: “Due to the obstruction of the sroffimsi; as a result

S48, S0 N Ter AaERegEIT
8 sEeraitArat AT (SO Y )
I ATCTTETFEY 9T |
SERAN HEATST 3 T AT 1t
HARFANLT ARG TR T g o
( Sushruta : Uttara 39; 43-453
549. Refer to ghatwagni paka on pages 213 to 2177
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of a deficiency of nutrients of rqkifGdi dhaths: lowered functioning
of dhatishmas ( dhGtwagnis) and apachaya (catabolic events), the
food ingested, which when subjected to the process of digestion in
the koshia is changed into malus (become degraded ). In consequences
little of nutrition, if any, is available for the production of &jgs.’”*™

The example cited above relales to diseases which, according to
modern medicine, are specific infectious-toxic diseases. These call for
specific immunological reactions to afford protection against specific
etiological factors. There still remain a large number of non-specific
diseases — long standing and slowly developing—which involve wasting.
decay and degeneration of the body elements due, according to
Ayurveda, to (i) the production of deficient ( qualitatively and
quantitatively ) @jas and (ii) the loss of even this impoverished kind
of @jas from its channels of distribution. Madhumeha ( diabetes
mellitus ) is an example of such a condition. Says Charake, des-
cribing the samprapti of this condition: * Vite, by ils ruksha guna
changes the djas which is madhura (sweet) in nature into one of
kashfiya (astringent } and transports it to the snirdshaya (urinary
apparatus }, leading to the causation of the condition known as
madkumeha. """

The quaint way in which the pathogenesis of madhuwmeha has
been described apart, the only imporiant point 1o take note of, in
this description, is the suggestion that (i) the &jes produced in this
condition is qualitatively deficient and, (ii) even this impoverished #jas
is lost to the body through urine. The case of panduroga is equally-
significant.  Observes Charaka, describing the samprapti of this
condition, “ Dominated by pitfa, the excited dosha-triad vitiates the
dhfitgs, which latter loose their integrity and are rendered heavy.
Subsequently, varsa (complexion}, dala (strength, vitality and resis-
tance) and. smeha ( viscosity, unctuousness) which are the gunas of
ojas ( qualities which &jas confers upon the body) are depleted by the

850,  =war afbtara wwlAt § dsE
STt WAFGIEYTTLAT 94T N
ATy ST g Fiesine |
adiwald aa AT =9 (SR 0
( Charaka: Chi. 8 : 40-41)
851, S gTRRETAE, aat WAE: TNTRTMNGGTT qNASREH, T Ay F0A
( Charaka : Ni. 4: 37}
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vitiated doshas and dhalts. In consequence, the) individual suffers
from iropoverished rakia and medo-dhdtas {corresponding to the
blood and adipose tissues ) and devitalisation. He is then affected by
nissdra  loss of the natural integrity, tone and strength of the JdhafHs
or tissues ), shitilendriva (impairment of the integrity of the senses)
and paivarnye (altered or abnormal colour or complexion of the
body )'M BaZ

The examples cifed above are a1 few among the many non-spe-
cific diseases in which, the proper production and distribution of jas
is stated to bz reduzed and interfered with due to the operation of
non-specific etivlogeal factors —4dibliautika "and adhyatmika, such as
trauma, wasting diseases, fatigue, malnutrition ( pramitishana,
alpZshana and wvisham@shana ), starvation, emotional conflicts,
stresses and mental imbalance such as anger, grief, cares and anxieties,
fear etc., cause internal stress which, in turn, cause digestive and
metabolic disturbances. These, in their turn, obviously interfere with
the production of the proper guality and in required quantity of
sleishmika Ojas and 1ts distribution to the wvarious dJhAafis and
avayavas.

The nature and mode of production of djas :—It was mentioned,
elsewhere that @haradravyas { nutrient substances ) supply materials
from which the body butlds up its structural and functional elements.
Shieishmika 6jas, like the doshas, sleshma and pitte, and dhatis viz.,
rasa, rakia, mamsa, medas, asthi, majja and shukra, are also produced
from Bhiiradravyas, since converied into nutrient or poshaka dhius.
The qualities of @hGradravyas with which kapha dosha and dhdlas
like rasa, mamsa, medas, majje and Shukra are nourished and
built up are stated to be the same as those that contribute to the for-
mation of skleishmika djas. These qualities are: gury, bahala, snigdha,
pichchila, manda, and sthira." Likewise, the origin of kapha has been

552,  grsr: [QuwarAle], 707 FE EyL

FRFT ar At A AGACTH w

a0 SRS e s<rerdy a1

aa i gamerd fvgeawgyme 1

A SFIGRISTEITERT P8I0 BSwenT: )

E Eic it - N

{ Charaka : Chi, 16 : 4-6)

553. Charaka : Sutra 22 : 13-14.
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traced to the gweet, slimy, agueous and exudative qualities of the
Ghiira-brought to the Imdshaya and that, therefore, kapha has been
stated to be endowed with like qualities.™ A few examples of articles
of food —.of both vegetable and anima! origin—which are stated to
possess these qualities and which promote bale, vrishyata and shie-
shma, mentioned in the sambite granthas are furmshed in the table
below.

Anhra dravyas which are Balva, Viishya & Shleshmala

Vepetable origin Animal origin Fruits Dristhes

Shuka dhanyavarga The mamsa ( flesh )
—shali { a variety of of prasdha, andpa  Upodika™ Milk™
rice™ ) and vanachari Kharjura Ikshu
Shashlika™" animals™” {dates)™ (sugarcane)™
Yava { barley )™
Godhiima { wheat '
Shami dhinya varga  Aja-miamsa Mrdwila

{the flesh of goat)™ { grapes '™
Masha { black-grams }'®

Tila™ Arura
All other shimbi Avika-mamsa ( mango )™
grains.™ {the flesh of sheep}™

Barhi { peacock ™
Hamsa { goose }™*
Charanayudha { fow] )**
Chitaka ( sparrow }**
Matsya ( fish ™

Anda (eggs )™

551, Sushruta: Sutra2l:13
555. it @ [AWE T FLUulIE: |
agrd Y [ f30n; gFgaae o ( Charaka - Sutra 27 - 10)
566,  afa: EAndisTe: Al ftens: ) { 10id. 13)
557, ®en alidisys: sAganEea; !
wilgd aeman 0 @waznggh (Ibid, 19)
{ Contintied on page 1o 262 )
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The latter, in special, have been valued as productive, particula-
tly, of shleshma dhaE and djas®’. Examined from the point of view
of recent contributions to nutritionology. the food articles mentioned in
the table above are, for the most part, nitrogenous i.e., proteids in
nature.

( Continued from 261 }

558, EATTERTALY AngE: EIIAS

FHaAT gz goy: i AET g6 0 (Ibid, 21)
559, Fvr: 91 AR ST Wl T

T e 96 W A L@ A ((Ibid. 24}
560. frwedet mgTITh: FEG: FaTRA ¢

=T i tee anaw: ATy (Ibid. 30)
561, sy aftasr megl sesdT woniEasT; )

awE arahndrE [ Fesr: o { 1bid. 31)
DOZ.  9wEr yIIEYEANEA AN

IR RZNFTIHAL W

v T mAs Y EwiamaadAn: o { Ibid . 56-56§1
563. arAsATEEar nfaarsudaag |

i aaETEATey omy (( Thid, 61)
564. =fF wgEhamgs geonaFFa e (IThid. 62}
565, gfiqsllFiIfTErafIIETE |

#Ef BAAR w7 iEa stespems v ( Ibid, 64)
566, wmwwnlErgegTr: vraagensn

geon: srEmEeE g meamaEAe o { Ibid. 656)
B67. fRarqisirors F9ATS] GO £ITREAL

BT Oy qfags: sagusemayn: v Ibid )
568, w2 wgy Han ggwiTagAn

HramATmHAr 3pAl e g v ( Ehid, 76 )
569 =T ey gEr g QEETaEn |

wEAr [Tty g dzgivg a8 o ( Ibid, 813 )
570, - .| = it by =

a’rma L] am;'; aa?r-‘rq AT A0

SaeiEadE admeeior an ( Ibid. 86-863% )
571, e femur & 3far = Azedl Srgfige o Ibid 94 )
572 =gy g 77 @t wsiem

eMsiTT ghe < a7 AfeAm 0 Ibid @ 127,)
573. gfrwr qedir avur wyr fearasitasn 1 (Ibid @ 126,)
574, eFmas Srgrg wivmwaweza ) (Ibid ¢ 139.)
575, wrEEi| 3y fAed T5s saem @R

% wew = ner gz v 0 ( Thid : 217)
576, goa: 3fta: @ [Eedr g0 sngr o

SFSRERT WRARHG ( Ibid : 237.)
577,  wrivge® arsgq eard srafgtms 1 { Charaka s Siitra 27 ¢ 87}
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It was already shown that the more essential and abundunt
constituent of kaphe, as indeed, pitta as well as the protoplasm
of the sapladhafiis is predominantly protein, even though lipids
and sugars may also, to a relatively lesser extent, enter into
their composition, The shleishmika djas, to the production of which,
all dhBtds are stated to contribute their s@ra ( essence } would, by the
same foken, and judged from the physical gualilies ascribed to it
appear to be strikingly protein in nature and a complex one at that.
The viscosity and sweetness attributed to it"™ can he accounted for
from (a} its colloidal nature, (b} sneha (lipids ) and (c} the madhura
{sweet } dravyas present in its composilion. The resemblance it bears.
to shleshma, which latter was shown earlier to be protein in nature,
would also point to its protein character,

Shieishmika djas, it would appear, is also a product of anlar@eni
vyapara or melabolic events. Says Charaka : * Balam, as in the case
of drogya and Fyuh, is dependent on agné and agni, in its turn, waxes
being fed by indhana {fuel) in the form of foods and drinks. It
wanes in their absence.™

* Ayul, varna, bala, swisthya, utsaha, upachava, prabha, dias
tejah, agni and préna are due to dekidgni,™

““The food which is the factor that nourishes deha dhafis and
djas and coutributes to bala, varna etc., itself depends, for the per-
formance of its functions on ggni, as rasdd: dhatiis cannot be formed
from a food which has not been digested 7™

The references cited above are meant to show that shieishmika
3ias, like the dhatds, is a product of dhatwagnipahe. The mode of its
production can be envisaged, working theoretically, on the basis of
available textual data. Dhatwagnipdka, the Ayurvedic analogue of
intermediary metabolism ( described by modem physiology and bio-

578 Sushruta Sutra 15: 21-22

579,  SEIYETAS] TORRET SETAD: |
Sy ANAEAA 518 T 0 { Charaka : Sutra 27 : 342)

580, sngdall 4% wrverraReadl 9 | .
siradrshisna: s Jendigen n (Ibid, Chi: 15: 3)
581w RErAGTERIOTIaNET |
SATRiETerT marwEeiga: & ( Ibid, 5)
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chemistry } was shown earlier to comprehend two kinds of pakas
\ bochemical reactions) viz., prasddapaka, and kittapakqg., We are
concerned here with the prasadapdha, during the course of which are
produced the seven kinds of poshaka or asthayi dhkdtias while, the kifta
{ waste products arising out of related reactions) are taken up for
further disposal—either for being eliminated from the body or for being
utilized for the synthesis of such structures of the body as hair, nails
etc. The poshaka ov asthiyi dhitis ave utilized by the poshya or
sthiyt dhatus, for their synthesis and maintenance metabolism, It is
obvious that the processes involved in these aspects of metabolism are
essentially anabolic in nature. They result in the vriddhi or upachava
{ growth or development } of the sthiyi dhalzs ithat compose different
structures and organs of the body.

The textunl observation that the shieislimika Gias represents the
saralessence) of all the ¢ha@fas, lendsitself to the interpretation that the
poshaka or asthayi dhiitis are the faclors that contribule their sfre
(essence) for the production of the #jws, under reference. This is
the other way of saving that the &jas, under reference, represents the
s@ra { essence ) of all dhdtEs. The validity of this interpretation will
be appreciated better by a reference to Charafia’s comparison of the
mode of formation of pjas with that of honey. He has observed that,
as in the case of the formation of honey by bees {rom the material
gathered from varieties of flowers and fruits, so also is the case of
jas, which is formed by the sdra { essence), contributed by each
dhiti.  In other words, Has is fuormed with contributions made by
all the dhdius of the body.

It would appear, in addition, that djgs is an entily apart and
different from the dh3fis. This is seen from the reference made by
Chakrapdnidatia to other authoritative opinions held, on this subject,
in his time.™ According o these opinions, &jas is an wpadhata™. The
difference between dharis and upadhitis is stated to lie in the fact

that, while the former support and nourish the body, the latter on

582, Refer to page 253

583, The npadhatus listed in the extant Aywrvedic classics are :
breast milk,menstrual blued, kandaras, sirds, snayus, vasa of twacha
and ojas.
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the other hand, support but not nourish the body.™ It would, thus,
beseen that the term JhffFs, unless qualified otherwise, refer to
poshaka dhatits and not to poshya or sthdyi dhatis, which latter are
ithe formed and existing tissues of the body. These views are suffici-
ent to clinch the view, now advanced, that &ias, unlike the poshaka or
asthayi dhitds, does not nourish the poshya or sthayi dhdtzs. Its
functions are to support and protect the body. In this sense,
it may not be subjected to further pakas and that, it represents one
of the formed clements of the body. Naturally, therefore, it has been
stated that it is distribuled (o all parts of the body from hkridava
{ heart ) through ils main damanis, ( arterial trunks }-its distribution,
at the level of the sthiyi dhats ( formed body-tissues ) being through
the dhftugrahanant i.e., the difituvcha srofimst ( tissue-capillaries ),
The vehicle {or its transport  through arleries angd capiilaries, it is
obvious, is the circulating rakia { blood ).

Il was observed earlier thut dhitwagnipika takes place away
from the poshye or asthiyi dkatis ; that yakrit (liver ), for the most
part, is the organ which is directly concerned with the produclion of
the pusfiala ov asthiyi Jhatits and, the synthesis and maintenance

581, O 4 ETHAET: TATIOR HTIHATAT T, 7 g e g e g [
g | i gl S N gn JI L TE T HRTA QR A9 4 TR
(3 408 aropedia 3 g (Eraegon®a 2wk id W, - HuRngimsestend i
IR AT 2IFAT 0 gA 0 S NAFAHA T NEEAE I N
[FFeRy 1 @ v TERANAIT 19 4 o 9 A )
Chakrapani oncha -Chi 15: 17
585. ‘The circulating rakta { blood ) is a complex substance ( fluid }, Leing
composed of a fluid part, the sthizyi rasadhitn ( plasma-serum} and the
sthayi rakladhatu {the formed element of the bland - the erythrocytes),
which latter, being relatively more preponderent among the circulating
firmed elements, confers on its vehicle, the characteristic crimson red
colour. The rasadhiik not only transports the sthayi or poshya rakia
Jdhisw but also, the remaining poshaka or asthiyidhdlus to nourish the
poshya sthayi dhitus and the walis cleared from the latter. At the level
dhatupaha soviamsi, it is the sthayi rasadhidid that exudes or permeates
through the ayanznuaikhas {capillary pores), carrying with it the posha-
ka dh@lffs (tissue nuirients), for the nourishment of poshitya dihitns.
The sthityi raktadhilu does not permeate through the ayanamukhas of
the dhit@vaha-srolamsi but performs its vital function jivanam by
giving up the oxygen it carries for the use of the poshya dhatas,
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metabolism takes place in the poshya or sthévi dhalas, in the presence
of pachakamshds. The view can now be advanced, that the production
of shleishmika Ojas too may, for the most part, take place in the
yakrit (liver), towards the final stages of dhatwagni vyapara
{ intermediary metabolism j—the essential ingredients with which it
is built up being derived from the poshaka dhitis { asthayi dhitiis)
themselves. By the same token and judged from available
descriptions of the physical qualities attributed to shleishmika djas,
the view that this substance is basically protein in nature and a very
stable compound consisting of { lipo-) proteins of high molecular
weight, can also be advanced. This will account for its sliminess and
high viscosity.

1t can also be said that skleishmika 0jas 1s an invariable
constituent of the { normal } circulating rakfe, which is a complex,
composed, among others, of sthdyvirasg and rakia dhatss. It is
perhaps, because of its intimate relationship with sthdyirasa, in
particular and, the circulating rakia, in general, that these two Jdhdns
have been treated as synonyms of shleishmika djas.

The quantitative aspects of skleishmika ojas :—According to
Charaka sambhita, the yuanlity of shleishmika 6jas is ardhanjali ™
The measure arjali, is seen to be equivalent to the area-volume of the
cavity formed by cupping one’s two hands together.™™  The unit of
measurement employed for measuring body-fluids, in the ancient
Avurvedic era, is seen to have been anjalipramang. The quantity of
body fluids, as can he measuwred, in terms of aemjalipramana, would
appear to represent individual norms. Chargka has stated that, the
quantity of different kinds of body-fluids described in terms of anjali-
pramana is an ideal standard and that these fluids always f{luctuate
1. e. they may increase or decrease. Such fluctuations have, however,
to be inferred {from symptoms produced by such variations ).
The distribution of body fluids in different elements of the body as
furnished in Charaka samhita is as follows — *“ The water, in the
body is ten anjalis, distributed in various ways viz., water eliminated
with purish (feces). For example, asin such conditions as atisGra

586, miRasEEnEisAS: | UEE AITTY WEH | ahage 2Bnse T 2@ )

{ Charaka : Shar 7: 15)
587, ....... AR - ¢ - ( Ibid )
588, af vy anon ARG 1+ A=y 9fEErad)i aedRT 1 (Ibid)
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(diarrhoea), passed out as mufre (urine), present in rakte®
{blood) and other dhBtizs, distributed in the b@hyatwak ( outermost
layer of the skin) and underneath the skin i. €., the fluid that exudes
in grana {ulcer }, known as the lasika, and the fluid that is excreted
through the lomakipa (hair follicles ), known as the sweda ( sweat ).
The foregoing relate to the water which is excreted. The water retain.
ed in the body is stated Lo be distributed as follows :—

(i) Rasa 9 anjslis (vii) Vasa 3 anjplis
(ii) Rakia 8 " (vili) Medas 2 .
{(iii) Purisha 7 »  {ix) Maja 1,
(iv) Shleshma 6 ,  ( x } Mastishka & "
( v) Pitta 5 " {xi) Shieishmika ojas % "

(vi) Mitra 4 "
It may be difficult 1o vouch for the accuracy of these pramiugs.
Charaka, himsell has observed that,

(1) the pramands of fluids described by him are ideal standards ;

( ii ) the quantity of body—fluids is always fluctuating, and

(it ) Nos. i and ii above are to be inferred.

However, the important points that deserve note are :

{a) anjalipramanas represent strictly individualised norms
applicable to body fluids ;

(b ) the quantity of shleishmika 8jes, in any normal individaal,
is grdhanjali, from the point of view of his own anjali ; and

{¢) it is a definite substance, either a fluid or a solid in solution
or suspension in body-fluids.

Bala ~sahaja, kalaja and yuktikrita

Bala, in its two main aspects, viz,, vydydmashakti and oyGdhi-
kshamatwa —the latter, in particular, — has been classified under
three main types, viz., sahaja, kalaja and yukikrita™ According to

589, qeaREET AETRamA: | vl RARERY, A= Segreain, aridy ) avw gEiE
g BT AarsAiEeta, ag Isgend gfwrmmeRana agr o shoruhy gie
wigA, Wy edufTee @ enal, T3 EEA s aiee g, aenmsaTy
ZWETR Fsva AgRvEdliE, aITE FMTEAN | FTVFT g
§ R g S ST, § AT, T A3, 9y e, wew gie, @
RO, ) R, TR AR, ARTEEAE, g ardy wawl, aege «fwe-
7o o w=gwrman ) Charaka : Samhita Sharir 7: 15

500. PfEd seid-aed, s, ghrgd 91 ( Charaka: Sutra11:36)
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Charaka, vyadhikshamalwa is not of the same order in all constitu-
Hons, that is to say, it varies in individuals,* regardless of their nutri-
tional states, even though, in this view, nuiritional, envircnmental
and individual factors — physical and mental — have much to do with
this variability.™*

Sahajabala : This type of bala or resistance to disease 1s
stated to be prakrita ( natural, inborn, genetic } and it exists from
birth STFARITTH, ( Chakrapinidatia ). 1t is said to increase with the
growth of dhdtis and does not depend upon any other cause —
aﬁﬁiﬁfaﬁ’f& { Chakrapénidalta). 1t comprehends both sharira
{ body ) and satwa ( mind )M

Kilajabala : This type of bala is stated 10 be influenced by
seasonal traits and the age of the person. Thus, bgle is stated to
be dissipated and at its lowest ebb in the adanakila, corresponding
to shishirva, vasagite and grishma rufus, which represent the hotter
seasons of the vear. On the other hand, dalaz is stated to be conser-
ved and at its highesL optimum level, in the zisargakala - correspond-
ing to varsha, shara! and hemanta ratus, which represent the cooler
seasons of the year.™!

Yuktiferitabala: This type of sharira bala refers to the induc-
tion of body's resistance against discase by resort to appropriate
nutrition such as meat, ghee etc., physical exercise, rest, depletory,
impletory, resterative and rasdyanag therapies, in keeping with
seasonal needs,™

591, &y wdudOn MReES Beediid T (Ibid 28: 7)

592. A thorough discussion of factors that influence lala, one way or the other.
that took place between fPunervasn Atreya and Agmivesha, is found
recorded in the chapter on vividhaskitiyapitiva, in the suirasthana of Cha-
raka samiita, This discassion is highly revealing and throws consider-
able light on the views held on resistance to disease in ancient India.

593, weaf avalivaeagh gupA .. { Ibid. 11:36)

AT TERIELHT AT Bt s THH T
{ Chakrapanidatta on the above )

594, swapmgEuinE anEd 91 ( Charaka : Sotra 11 : 36}

595. Aa Fediioggial W . ., . g0t SidsTiraei? | (1bid. Sutra 6 : 6)
AR . . . L syt (Thid )

WA T [ Amaraaidong o
el worgs $34Y Mas « [ ( Ibid. § ; Refer also to pages 87-88 )
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It will be seen from foregoing references, studied together with
the description of shleishmika djas that, Punarvasu Athreya envisag-
ed body’s defence™ aguinst disease-causing factors, in terms of
innate {inherited or genetic) or natural resistance which is known
today, as nonspecific immunity. Available editions of sambila
granthas do not throw any light on the question if specific immunity—
acquired {active or passive) —as it is known in the present, was
contemnplated by ancient Indian medical anthorities,

It is, none the less, seen that Sushruta and Vigbhata had recog-
nised a number of diseases as comunicable { contagious ). According
to Sushrula, kushta (obstinate types of skin diseases, including leprosy),
jwara (fever), shosha {\uberculosis } and netrablhisyvanda { ophthal-
mia ), spread from man to man due to prasanga™ (intmate and
frequent physical relationship }, gdtrasamsparsha ( contact of limbs,
as in shaking hands }, ntkshwasa (breathing or air borne), sahabhojana
(eating together from the same utensil), saftashaivasana, (sharing the
same bed ) and pasira milyanulcpana { wearing the same apparel,
garlands of flowers and unguents ).

Vipbhata has observed, in addilion, that, in general, all disenses
are communicable.®” Gayad@sa, in his commentary on Sushruia's
reference cited above, has illustrated the comunicability of diseases
with the example of the spread of masirika (small-pox }.*®

There is, however, no reference, in tiese classics, to specific
active—immunity conferred by some of these infections and contagions

596. giwgA gretager@wdingg | { Charak Sutra 11:36)

gin: SEHER: wan 30 A .

serE wEGNY, ¥RAr ateieaesEmaih: sz s s g drase

WA mgaRa | ( Chakrapanidatta on the above }
S97.  afaTAORI ARy Rl |

WERCN I IS

¥ Tt drm APy g N

Saaiedarg FEEra AUAEL

{ Sushruta : NL. 5:34)

598, weifEEroRCnENeaEmn g

o g, Fsmfasm &g

{ Ash, Hri : N 5: 34)

599, SigiifEm : amEgradEa  AETRT ! _

{ Gayadasa in Nyayachandrika- Panjika on Sushruta: Ni. 14 : 41-42)
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diseases or {0 measures analogous to vaccination or inoculation for
inducing temporary immunity against such diseases. This comment
becomes emphasised, more particularly, due Lo the early recognition—
-over two thousand years ago—of disease-causing organisms—both
macroscopic and microscopic. A mention was made earlier to twenty
kinds or krimies of different kinds, in addition to the innumerable
others that normally inhabit the human body but do not cause any
disease, and Chakrapinidatia’s commentary thereon.™ To these may
be added the mention made by Sushruia to a contemporary opinion
held, in his time, according to which sishamajwaras (malaria-like
fevers ) are due to the invasion of the body by bhftas (other living
forms ).®!

The discussion above will lend support to the view that the ancient
Ayurvedic approach to the phenomena of body-defence against forces
of disease is, at once, fundamental. It is calculated to raise, support
and maintain the power inherent in the body which opposes, inhibits,
contains and binds the virulence and strength of disease-causing factors
—vyadhibalaviredhitwa and vyadhyulpidanibandhakatwa. These ends
are to be achieved, according to Ayurveda, by the shlcishmika &jas
which, in modern parlance, represents the non-specific factor cornplex
of resistance. This factor is innate, inborn or genetic.

The phenomena of natural resistance
and modern researches.

It would appear that while the Ayurvedic approach to bala or
vyadhilishamatwa, in its two aspects viz., vyaddhibala virodhitwae and
vvadhvutpadaka nibandakatwa, was directed, almost exclusively, to the
natural or innate resistance, the modern approach has been directed,
equally exclusively, towards artificial resistance. The outcome of this
latter approach—the evolutton of the modern theories of immunity—
has, indeed, been prodigious. Its contributions have kept at bay, if

600, f¥afatrar SuT: g¥a@e: aFmiEeT WEaimys g |
{ Charaka: Vi7:9)
SR FEA EaiT FIEEARDIRITE: |\ FD AERaREr arid e
{ Chakrapanidatta on the above )
601, 2iay yfwgind 398 Ruweem s
{ Sushruta : Uttar 39: 68 ). Also refer to footnote 103 in page 29
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they have not totally outlawed, various kinds of microbial infections
which, in the past, destroyed races and nations.

Great deal is known to-day about acquired and passive immunity
produced by specific antigens.*” This type of immunity or resistance
is, in the classical sense, of a high order, and it depends upon the
appearance of antibodies™ in the tissues and blood stream.

The discovery of antibodies contributed to a great increase in the
knowledge of the mechanisms of acquired immunity and led to the
development of measures which, judged from the practical applica-
tion in the field of preventive and prophylactic medicine, have no
doubt, conferred the greatest good to the humanity. By the same
token, the obvious importance of artificial immunity and the relative
-ease with which the antigens and antibodies could be studied also
contributed to the comparative neglect of a proper appreciation of
mechanisms and factors concerned with the natural or innate resistance
-of the body-agencies against microbial and non-microbial diseases.

Eesistance or the lack of it in most persons who, for example,
harbour virulent tubercle bacilli and staphylococci and have yet
escaped from diseases caused by or succumbed to them, is often passed
over with such observations as ‘ the general resistance of the indivi-
dual is good or the person has no general resistance’ respectively—
expressions useful only by virtue of their vagueness. In other words,
very little is known about the mechanisms responsible for and factors
concerned with the phenomena of natural immunity observed in a
large section in any community.

602, Any substance -which causes the production of the antibody when
injected into the tissues, is spoken of as antigen. Proteins and
certain polysaccharides function as antigens. Any protein, foreign to
the organism is an antigen. Immunolegy is based on the extreme biolo.
gical specificity of the antigens,

603, An antibody is the substance produced by tissues in the presence of an
antigen. The injection of an antigen into the tissues of an animal elicits
the formation of aotibedies, which have besn shown to be immune
globuling, in the tissues and the blood of the apimal, The antigen and
antibody must further react with each other in such a way that their
presence can be recognised. Little is known about the constitution of the
antibodies. They are probably substances of large molecular structure,

(I11.W-C, Vines : Green’s Pathology: P. 173 ; Tth edn.)
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A brief enquiry, as to why if bacterial, protozoal and viral infect-
ions are the rule than an cxception — large number of persons in any
modermm community escape suffering from diseases which are caused
by these infections — was made earlier in pages 74-79. It was then
shown that:

(1) the classical theories of immunity are found to be inadeguate-
to elucidate the mechanism that determines whether latent infection
will remain quiescent or become active;

{ii } emphasis is now laid on the need (o secure a proper uncders-
standing of the mechanisms and factors responsible for the mainte-
nance of natural resistance and, of agencies which interfere with the
effective funclioning of this mechanism and factors ;

{iit) the susceptibility to infeclion may not neccssarily, be
inherent in the tissues or dependent upon the presence of antibedies
but that, it is ofter an expression of some physiclogical disturbance ;

(iv) the mechanism responsible for the maintenance of natural
reststance would, in general, appear to be effective within a narrow
range of conditions that constitute the nornal environment, the
population has evolved ;

{v) any shift from the normal is, therefore, likely to make the
equilibrium that has been struck between the host-agent-environment,
unstable ;

(vi) disturbances that upset this equilibrium are, among others,
nutrition, seasonal stresses, mctabolic abnormalities, mental stresses
and emoticnal instability etc. and

{vil) all factors responsible {or upsetting the host-agent-environ-
ment equilibrium can be summed up in the language of Ayurveda
under gs@tmendriy@rthasamyoga, pragniparddha and parindma,

Natural ( antibacterial ) antibodies

Buchner, one of the chief protagonists of the humoral theory of

immunity* made the discovery that the sera of many animals possess.

604. The early stages of modern studies of the defence of the body against
infection found the emergence of two antagonistic schools of thought
viz., the humoural theory advanced, among others, by Buchner, Flugge
and Nuttal, and the cellutar theory led by Metchinkoff and his co~
workers. According to the former school, increased resistance de-
pended upen specific properties inherent in body fluids, especially the:

- - - 272 ] - - - - L] -



. . . . . . . . . kapha

bactericidal action. Flemming™ reported his discovery of lysozyme,
which has since been shown {o possess bactericidal action ™ it is pre-
sent in the tears of the eye, mucus of the respiratory tract, uterine cervix,
the skin and, in fact, in most other tissues™’ and, in nature, 1 mucolytic
and bacteriolyiic enzyme. Its concentration values have heen shown
to be rather high in tears, in the gastric juice of patients with peptic
ulcer and in the slools of patients with chronic ulcerative collitis. Tt
is stated to be imporlant as a psychosomatic {actor, in the case of
chronic ulcerative collitis. Meyer e «f have shown that Iysozyme
digests mucus and exposes the underlying mucosa to * noxions agent’
or endogenons bacterial flora.™ In addition, it has been shown that, in
normal subjects, colonic Iysezyme concentration marks a rise in
response Lo situational ihreats, involving anxiely, apprehension and
hostility. This rise, which is not great, is scen to be transilory in
nature. In ulcerative collitis, the concentration of lyspzyme is stated
to be increased when symptoms are active, 2 {s of significance io
nole thal s concentration is low in the cancer of the colon™

Factors of natural resistance

A carcful =tudy of the factors involved in artificial resistance
shows that some of the subslances concerned with this phenomena
are also those which, in part, play an imporiant role in natural resis-
tance. A reference was made earlier to ithe baclericidal propertics of

blogd-serum, The latter school, on the other hand, advanced the view
that the phenomena of immunity is entirely due to the activity
of body cells and especially of the leucocytes, These conilicting
views have, however, been harmonised during the more recent years.
It is now believed that both the celis and body fluids participate in
immunological reactions-the cells by phagocytosis and {luids by the
transport of protective substances produced by the cells.

605, Flemming: Proc. Roy. Soc. Med, 1832, 26, Path, Sec.

606, * Lysozyme’ recently crystallised from egg-white, lyses cellsof a
nurber of micro—organisms. This action may be due to the enzyme’s
ability to hydrolise the muco-poly-saccharide of the cell”

( West & Todd : Text book of Bio-Chemistry ; p. 450 ; II edition )

607. Lovat Evans: Principles of Human Physiology : p. 703 ; 11th edition,

608. Meyer o al; **Lysozyme in Chronic Ulcerative Collitis” Proc. Sge.
Exper. Biol & Med. 65; 221, 1947,

609. Leon Schiff : Pathologic Physiology, Mechanisms of Disease: p. 300
Saunder’s Publication ; 1951 edition.
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the normal blood sera and enzymes present in some of the secretions
of the body. Of the other factors present normally or which occur in
the blood—sera, as a result of antigenic stimli, opsonins, cyfolysins,
complement and agglulinins would appear to be important. The
antigen itsell has been shown to be composed of two fractions viz., a
prolein and non-protein. The former is considered to be responsible
for eliciting immune reactions and the specificily or selectiveness of
the anti-body produced by the bady of the host, is stated to depend
upon the latter which is seen to be a polysaccharide.®?

Opsopins © An important aspect of immunological reactions re-
lates to the parl played by the phagocytes, which attack, engulf and
ingest the invading microbacterivm.  The phagocytes constitute the
cellular aspect of immunity.  But then, in the absence of the blood
serum, phagocylies, are seen to {ail to ingest the bacteria, except in
msignificant numbers.  They are, however, seen to actively phagoci-
tize the bacteria, in the presence of the serum (under suitable conditions
of temperature ete, ), Intensive study of this phemenona, has shown
that the action exerled by the serum is, upon the bacteria, 2and not on
the leucocytes { phagocyvtes ). The factor present in the serum which
acts on the bacteria and makes the latter attractive to phagocytes has
been named as the epsonin.™!

610, This may be illustrated with the example of pneumococci. This organ-
ism has been shown te conlaio a protein-fraction in the bedy and 2 noen-
protein polysaccharide iraction in its capsule, * Avery, Heidelberger
and co-wurkers demonstrated that the polysaccharide fraction of the
pneurnocecci failed, on injection, to produce anti-budies in animals, but
reacted with the specific antiserum to a high degree ( Boyd). The
same is also seen to be the case with the tubercle bacilli. It is, there-
tore, considered that pulysaccharides are, evidently, * the specific factor
of the antigen, The absence of the protein factor does not permit the
tissues to form anti-bodies against them. 1t is, therefore, held that the
specificity of anti-bodies simply depends upon the chemical grouping
which it may contain. The formation of antibody, however, depends
upon the protein iraction of the antigen with which the chemical groups
are linked. " { Boyd

311, The term opsonin is a Greek word and it means a sauce or an appetizer,
According 1o Boyd, *the serum evidently contains something which
makes the bacteria appetising to the leucocyte and this something is
orsanins "’
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Opsonins are present in normal bloodsera and they are
thermo-labile. Their action is non-specific and all types of micro—
organisms are susceptible to their influence. Opsonins, which develop
as a result of immunological reaction against a given organism are
thermo-stable and specific, when they are spoken of as bacteriotropins.
According to Boyd, *‘ a person with an abundance of opsentn, in his
blood, will have good immunity, for, his leucocyte will have relish for
and devour any invading micro-organisms ”,

Cytolysins : Cytolysins are substances which are formed as the
result of immunoclogical reactions. They cause the dissolution of the
cellular antigen which stimulates their production and which, latter, are
destroyed by them viz., bacteriolysins for bucteria ; haemolysins for the
erythrocytes and cytolysins for cells, in general, “T'wo substances, in
the host animal, are required to cause lysis viz.,, (i) a thermo-stable,
specific substance, occasionally present in the seia, but always
produced as a result of active-immunity. This factor is known, vari-
ously, as the sensitising substance, amboceptor, copula, immune-body
and anti-body., The last two terms—immune-body or anti-body—
are in common usage. Not much is known about the exact nature
of anti-bodies. It is, however, considered probable that they may
be large molecules resembling but not identical to proteins. They
have recently heen obtained by precipitating the globulin fraction
of the serum-proteins. It is considered possible that lipids may enter
into their composition. It has also been shown that this substance
conlains a large percentage of natural anti-bodies such as those
which act against diphtheria, measles, influenza and strepto-cocci. (i)
A non-specific thermeo-labile substance, present in normal blood-serum
which does not underge an increaze in Immunised animals. This
factor is known as alexin or complement.

Complement: —The blood of all persons has been shown to
contain a snbstance, referred to above in lhe foregoing paragraph as
alexin or complemsnt. The part it plays in the economy of the body
has not, so far, been clearly understood. It has, however, been shown
to possess the power of destroying bacteria under appropriate condi
tions, although, its actual role in active immunisation is oot ful 1
known. Nonetheless, it is seen to be an essential component required
for the successful fuactioning of some of the reactions between anti .
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gen and aanti-body and their demonstration outside the body. 1t
would appeac that, without the complement, the destruction or
phagocytosis of the invading micro-bacterium may not take place—the
presence of the anti-hodies notwithstanding. Complement is consi-
dered to be an activator of this kind of defence systemn and il is
possible for a person to have plenty of immune-bodies but lack the
complement. His defence, In such a case, against infections is
incomplete and, therefore, serves no purpose,

I1 has been observed that the amount of complement may be
considerably reduced, due to long-standing infection, starvation, men-
tat stresses, fatigue etc. The capacity to destory bacteria, in such an
individuwal, is correspondingly reduced. Authorilies on the subject are
divided in their opinjion about the origin of complement.  According
to sonie, the leucocytes, specially, the polymorpho nuclear leucocyte

is its origin and, in the view of others, thyroid (Fassin) and liver
( Nolf ).

As shown by Bordt and others, when bacterial antigen reacts
with its specific anti-serum in the presence of the complement, the
complement is seen to hecome fixed to the sensilised bacteria. It is
then, no longer present in free state, in the mixture. It will thus be
seen that the complement contributes uniquely to the mechanism of
active defence against microbial infections.

Agglulinins ;— It has been shown that immune-serum has in it
bodies known as agglutining, which bring about the clumping or ag-
glutination of bacteria or cells, as the case may be. Agglutinins achieve
this result by imparting stickiness to the bacterial or cellular surface.
The biological significance of these bodies is not clearly understood,

Important as opsonins, cytolysins, complement; and agglutinins
are in the phenomena of resistance of the body to microbial infections
and, diseases caused in consequence, specially in the context of arti-
ficial immunity, ignorance has prevailed in regard to the possible
contributions these bodies make to the phenomena of natural
or innate resistance. The classical doctrines of immunity do not
throw any light on this obscure but important issue. The difficulty
involved in this, is not concerned so much with the discovery of
anti-micorbial substances, as may be present in tissues and body-
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fluids, but in securing the knowledge, as to what role, if any, they
play in natural resistance.

Phagocyles may engulf and destroy bacteria; opsonins present,
normally, in the blood-serum may facilitate leucocytes to phagocytize
bacteria ; agelutinins may bring about the clumping of the bacteria,
prevent their spread and expose them to the attack of phagocytes and
cytolysins ; bacterial antigens may react with their specific anti-sera,
in the presence of the naturally occuring complement, te enable the
formation of immune-bodies, and infections may be combated by
many organs of the body, especially, the reticulo-endethelial system,
but the significance of all these factors to natural resistance has not
so far been understood.

If would appear that natural resistance is a functicn of many
wvariables. Some of the more known among them viz., phagocytes, opso-
nins, complement, agglulining, cytolysins and anti-bodies are definitely
recognisable and capable of measurement. There are still others of
.equal, if not more importance, which have evaded scientific evaluation.
This aspect of the subject, which is relevanl, not only to artificial
resistance but, more particularly, to natural resistance, the existence of
which latter has been recognised, transcends the limits of antigenic
specificity. I'rom {ime to time this type of protection, not only against
microbial but also non—microbial diseases has been observed, even
though, demonstrable anti-bedies could not be detected. It has been
known for long that ** normal blood serum destroys bacteria and certain
other cells and inactivates viruses in the absence of demonstrable
antibody. Completnent, alone, has received considerable attention
because, convenient methods are available for its measurement ™.
Landsteiner has noted that, " Subsiances, not identical with but,
somewhat analogous to specilic acquired anti-bodies are produced by
certain animals without any relationship to prior antipenic stimuli.
These normal substances are characterised by their low order of
specificity and by their weak union with antigens. . . . . . n13

612, Louis Pillemer; °*The Nature of the Propecdin System and its |/ptrac-
tions with Polysaccharide Complexes: Annals of New York Academy of
Sciences; Vol. 66; Art. 2; pp 233-2433 Oct, 5, 1956-

813, K. Landsteiner; * Specificity of Serological Reactions”; Harvard
University Press, Cambridge-Mass : 1945,
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The properdin system '— The foregoing brings us to the more
recent researches in the field of natural resistance. A Teference was
made in page 78 to investigations undertaken by the immuno-chemist
Louis Pillemer and cthers, as regards factors that take part in natural
resistance, af the Pathelogy Institute of the Western Reserve Univer-
sity Medical School, Cleveland, Ohio, in U. 5. A, that led to the
discovery of the pecullar kind of animal protein, the properdin
isolated by them, from human and animal sera. In the course of
his studies on the elusive factor, the complement, Pillemer found
that the complemenl-complex was bound to certain globulins of the
blood serum. IHe separated and characterised, two of the four
componenis of the complement-complex.  While attempting to
isolate one of the components i. e., the component’ C (C'3), he
discovered a new serum-protein {1934 ) which, he believed, may prove
to be a significant factor, in natural resistance. This protein was
named properdin--the term being derived from the latin word ° per-
dere’, meaning ‘1o destroy’. le showed that preperdin, together,
with complement and Mg"™" participated in such dillerent activities
as the destruction of certain bacteria, prolozoa, abnormal types of
erythrocytes and, inactivales certain viruses. Another important fact
he brought out was that, properdin is a normal constiluent of the
blood-serum and it differs, in many respects from anii-body, especia-
lly due to its lack of specificity and the exact requirements for its inter-
actions. In fact, according 1o these workers, properdin is involved
in infection and resistance. A telationship has been shown to exist
between properdin level and resistance or susceptibility, as the case
may be, 1o infection in experimental animals™".

Physical & chemical nature of human properdin:—Properdin
was purited and characterised as a euglobulin®® with an iso-electric

611 Science, Feb. 14, 1958, Vol. 127, No, 3291., pp. 328-329.

615, * Euglobulins are true globulins, and -distinct from pseudo-globulins,
Both euzlobulins and pseudo-glebutins contain a=, b-, and g- globulins.
Euglobulin is a lipe-protein with minimum solubility near pH 5.5, Its
molecular weight is about 1,300,000, of which, about 77% is lipid and
23% amino acids. The lipid portion coatains about ;29% phosphides,
8 Uy free cholesterol and 39% cholesterol esters. In addition, there
are traces of carotencids ¢ fat-scluble vitamins of plasma ), and steroid
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point between pH. 5.5 and 5.8, and it contains lipids, carbohydrate
and phosphorous. Human preperdin constitutes about 0.02% of the
normal serum-proteins. It has been shown 1o be a large molecule,
with a molecular [weight of over 1,000,000-about eight times that
of gama globulin. A unit of this agent, contains not more than 0.03%
of tha2 total serum proteins. Wiile serwm—properdin is found to be
stable to heating at 48°C, its activity is slowly destroyed at 549°C
in 30 seconds ; the purified properdin, on the other hand, ts stable
to heating at 66°C for 30 minutes and it is rapidly inactivated at
100°C. In addition, it is seen to be stable at pH. 4.8 and 8.4 and, not
destroyed by freezing and prolonged storage at 0°C or— 20"C.5"

Difference between properdin and anti-body .:— Properdin is
seen to be different from anti-body in the following respects : {(a )it
combines with various and unrclated substances.  Anti-bodies, on
the other hand, are relatively specific, in this regard ; (b ) propardin is
present in normal serum and even in ° germ free ' rats: whereas, anti-
body appears in response to antigenic stimulas ; (c) properdin is
found in component of fraction IIl, but antibodies are, generally,
present in fraction I and also in fraction 1% {d} properdin requires
C 1, C 4 and Mg** [or combining with various agents; whereas, anti-
bodies do not appear to need these requirements ; (e ) purilied proper
din does not contain comnonents of complement or fraciors concerned
with blood clotting and, {f) it does not exhibit lenzymic actions like
protease, lipasz, amylase, estrase or phospbatase,., A common feature

of the two (properdin and anti-body) relales to the need of complemen
by both for their activity.®™

According to Pillemar, therefore, * properdin may be @ primro,
dicl type of anti-body .. .."”. Itis, however, “ not an immune sub-
stance, within the usual meaning of this term. It does not appear

hormone, esterol. Despite the high lipid zantent, the substance has
the general solubility characteristics of a protein. This lipo-protein,
represents about 5" ; of the normal plasma proteins'.
{ Abraham White et al., Principles of Bio-chemistry, p, €62., 1054 edition. )

616. Louis Pillemer., * The Properdin System and Immunity *., Science,
Vol. 120, No. 3112, Aug. 20, 1454,

617. This represents two of the four components of the conplement.

618. Louis Pillemer, * The Properdin System and Immunity ., Science, Vol
120, No. 3112, Aug. 20, 1954,

. . . . . . 279. - .



introduction to kayachikitsa . . . . .

in response to a specific stimulus nor does it react only with specific
substances,”™" Pillemar has quoted Qscar D. Ratnoff, as having com-
municated that “ purified properdin was distinct from fibrinogen,
fibrin and prothrombin, thrombin-accelerator globulin, convertin, anti-
haemophelic substance, plasminogen and plasmin inhibitors ”.%°

These authors have further shown that, (i) serum deficient in
properdin ( described as RP ) contains most of the complement
— compunent activitivs of normal serum ; (ii ) RP resembles normat
serum in all respects except that, it is poorly or not at all bactericidal
against a variety of organiems, and lacks its heat labile, virus
neturalising  properties, and (iii) it is not haemolytic against
erythrocytes. The table furnished by Pillemar, extracted below, provides

| ' in—
Factor present or activity ‘ In untreated |In Properdin—free

Serum iI Beruin

Haemolytic activity for seusitised sheep| B
cells  n e e Present Present
Individual complement components Fresent Present
Susceptibility to complement fixation INTENE N Present
Plasminogen Present Present
Plasmio inhibitors Present Present
Clotting factors Present Present
Haemoagglutinin Present Present
Susceptibility of c’3 to inactivation by

zymoasanian insoluble polysaccharide gerived

from yeast cell wall »* Present Absent
Heat-lzbile bactericidal activity® Present Absent
Heat-labile virus-neutralisiog activity Present Absent
Haemolytoc activity for unsensitised cells. ¥ Present Absent

{ * The addition of purified properdin to B, P. has been shown to restore
these activities }

619, 1bid.

620. Plasmin (or fibrolysin) is a proteolytic enzyme which is present, ordi-
nanly, in serum as an in-active precursoer viz,,plasminogen ot pro-fibre.
lysin. It acts as a proteolytic, not only on fibrin and fibronogen, but,
also on casein, gelatin and other proteins’. (Abraham White ef. af,
‘Principles of Bio-chemistry’, p. 677, 1954 edition, )

. . . 280 . . . . . . .
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information regardmg the difference between the untreated ( normai )
and properdin—free { RP ) sera.™

In other words, “ a serum deficient in properdin ( RP ) exhibits
all activities of normal serum except that its C' 3 is not inactivated by
zymosan™ and its bactericidal, virus-inactivating, hemolytic and 1oxo-
plasmocidal activilies against properdin-gensitive cells or viruses are
absent. The addition of properdin to RP restores all these activities™. ™

Thus, the essential constituents of the properdin system, as shown
by Louis Pillemer and co-workers, are seen to be : { a) properdin ; {b)
complement and { ¢ ) posilive magnesinvm jons. This system has been
shown to kill bacteria, inactivate virus, Jyse abnormal red blood cells
and kill protozoa.

A scheme furnished by him detailing the * Recognised Consti-
tuents and Activities of the Properdin System™* is given on p. 282.

In essence. therefore, the various activities of the properdin
systern, concerned with resistance against infectious diseases, do not
appear to depend upon anti-body and that, it operates in systems that
do not require the complement with its four components for its
activities. "

621, Louis Pillemar, ** The Properdin System and Immunity.’” Science,, Val,
120, Na. 3112, Aug, 20, 1954,

622, Zymosan is a fine light gray powder derived irom yeast cell-wall. Itis
insoluble in water and composed mainly of carbohydrate, as glucose
polymer, but contains small amount of .pitrogen, phesphorous . and
magnesium. It combines with properdin to form a complex which
inactivates the 3rd component of the complement { C* 3 ), The interaction
between zynosan and properdin, in the presence of complement and
Mg+tt, is comparable to those between polysaccharides of the bacterial
wall and properdin, { Alastair ¢! af, Journal of Exp Med, May 1,
1956, vol. { 103,. p. 553.)

623. Louis Pillemar, * The Nature of The Properdin System and its Interac-
tion with Polysaccharide Complexes : Annals of New York Academny of
Sciences, vol, 66, Art, 2, p. 236,

&24.  Pillemar, ‘ The Nature of the Properdin System.,” Annals of New York
Academy of Sciences., vol. 66, Art, 2., p. 234.

625, 1Ibid
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Recognised Constituents and Activities of the Properdin System.

Properdin

i
i +
|
|

: Complement ]l [

SR
=

3

¢+

T S '
Kills Inactivates Lyses Kills
Bacteria Virus Erythrocytes Prolozoa

The bactericidal activity of the properdin system : Alastair C.
Wardlaw and Pillemer (1956) demonstrated through ‘experiment
that properdin acting in conjunction with factors present in RP was
involved in the baclericidal activity of normal serum amainst Sh.
dysenteriae. Further studies underiaken by them, in which * some
44 strains of genera of bacleria were tested to determine their susce-
ptibility to the bactericidal activity of the Froperdin system ” which
included “ strains of Shigella, Salmonella, Escherichia coli, Aerobac-
ter acvogenes, Proteus Pseudomonos, Paracolobactrium and Bacillus
subitilis,” are reported to have shown that ( a ) this system has bacte-
ricidal activity; (b ) all components of the system { viz., properdin }all
4 components of complement and magnesium ) are required for this
activity ; { ¢ ) if any factor is missing, bactericidal activity is lost and,
if the missing factor is replaced, this activity is restored and (d) these
and other characteristics of the properdin system distinguish it from
systems requiring anti-body.**®

626. Alstair C. Wardlaw and Louis Pillemer, ' The Demonstration of the
Bacteridal Activity of the Properdin System'., 'Annals of the New
York Academy of Sciences ’ Vol. 6., Art, 2 p.p. 244 — 245, Oct. 5, 1956,

. . 282, . . . . . . .



-+« .+« kapha

In the course of further investigations on properdin levels, in
animals, injected with ipo—polysaccharides derived from a variety of
Gram-negatiive bacterial species, Maurice Linday and Louis Pillemer,
observed ““ rapidly developing rise in resistance to infection with Gram-
negative pathogens-an elevation in properdin titer, at times to levels
two to three times the normal”. They found that " increased resist-
ance to infection evoked in mice by lipo-poly saccharides was effective
against infections produced by endo-toxin bearing organisms-hacterial
species, highly susceptible in vifre, to the bactericidal action of the
properdin system.” In their view, ' the increased amount of proper-
din—a maturally occuring protein-evoked by the injection of lipo-
poelysaccharide, in mice, participates in the destruction or inactivation
of many infectious agents, in vitro”. Properdin 1s the ™ first naturally
occuring substance, with anti-bacterial properties that has been shown
to vary during infection and to paralle! the observed changes in natu-
ral resistance.” In contrast, according to them, * complement,
which participates in many immune-reactions and is also. an import-
ant constitvent of the properdin system, remains exactly unaffecied in
titer during physiological response of the host to lipopolysaccharide”™,

The inactivation of vivuses : In their work entitled, “ The Inacti-
vation of Newcastle Virus by the Properdin System”, published in the
November 1956 issuz of the Journal of Experimental Medicine, Ralph
J. Wedgwood, Harold S. Ginsberg and Louis Pilicmer have reported
that the Properdin System is an inhibitor of viruses. They detmon-
strated the presence, in human and other serums, of a heat-labile factor
that combines with and inactivates viruscs, This factor would appear
not only to inhibit haemoagglutination by influenza, mumps and New-
caltle disease™ viruses bui also to prevent infection by these agencies.
It was effectively shown by them that haemolytic complement alone,
was not responsible for such anti-viral activittes of serum and that

627. Maurice Linday and Louis Pillemer, ** Increased resistance to infection
and accompanying alteration in properdin levels following administra-
tion of bacterial lipo-polysaccharides.” The.Journale of Experimental
Medicine., Sept. 1, 1956,, Vol 104., No. 3.

628. This is an acute virus disease of fowls, characterised by pneumonia
and encephalomyelitis. This virus can cause mild conjunctivities
{ netrabkishyanda ) in man,
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preperdin and serum factors resembling or are identical with compo-
nents of complement, especially C' 3 and C' 4 are necessary for the
inhibitien of viral haemoagglutination. The removal or inactivation
of any of these factors was found to inhibit anti-viral activity, ™°

Properdin and tissue polysaccharides :—I their contribution to
the Journal of Experimental Medicine (1957 ) Pillemer, Landy and
Shear showed that not only bacterial [ipo-polysaccharides but also
polysaccharide complexes derived from both ° normal and neoplastic
mammalian tissues may combine with properdin, inactivate C' 3 in
vitro and zlter the properdin levels and non-specific resistance of
mice’. These polysaccharides are seen tointeract with the properdin
system f» vitro and zlier properdin levels in vivo and, in this respect,
they are seen to resemble bacterial products in that, small quantities
of them are found to be sufficient to increase properdin levels and
rise non-specific resistance in mice. Substances, obtained i{rom
non-microbial sources are also seen to produce effects similar to those
of the bacterial. Thus, polysaccharide-complexes derived from mouse—
tissue are seen {o cause marked changes in the defensive capabilities
and in properdin levels of the identical species, the mouse, from which
they were obtained®®. These findings would point Lo the non-specific
nature of this kind of protection.

Properdin system: and non-infeclious diseases: An important
outcome of researches conducted by Pillemer and co-workers on non—
specific immunity is the discovery that the properdin system is required
for bringing about the haemolysis, fn vifro, of abnormal red cells of the
blood, in patients with paroxysmal nocturnal haemoglabinuria(P.N.H.*

629. Ralph J. Wedgwood, Harold S. Ginsberg and Louis Pillemer, “ The
Inactivation of Newcaitle Disease Virus by the Properdin System. ”
The Journal of Experimental Medicine,, Nov, 1, 1956, Vol, 104, No, 5.

630, Louis Pillemer, Maurice Linday and Murra ]J. Shear., © Alterations in
Properdin levels and Resistance to infection in Mice following the
Administration of Tissue Pulysaccharides.” The Journal of Experimenian
Medicine, July, 1, 1957,, Vol. 106, No. 1.

63k, Hinz, C. F, Jr. , W_ 3. Jordon,, Jr., and L. Pillimer., ** The properdin
system and immunity: [V. The haemolysis of erythrocytes from
patients with paroxysemal nocturnal haemoglobinuria . J. Clin
Invest, Vol. 35; 453,
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This is, perhaps, an example of a disease in which properdin is seen to
interact with an abnormal human tissue leading, possibly, to its distru-
ction. Research reports, in this regard, show that normal serum
haemolyses the erythrocytes of . N. H, while, a serum which lacks
properdin or any of the componcents of complement is unable to do so,
The replacement of purified properdin to the properdin—deficient
seérum is seen to restore hacmolytic property.  Properdin is shown to
fail to restore hasmolytic activity 1o serum that lacks any component
of complement. Evenso, the removal of magnesinm is seen to render
a serum nonlytic for ¢ . N. H., erythrocytes and the addition of the
ions of Uids substance restores haemolytic property. It would thus
seem that the properdin, components of complement and magnesiuom,
which compose the properdin system are all necessary for the
haemolysis of P.N.H., erythrocytes #n pétro. Thus, the requirement
of “properdin in P.N.H. haemolysis appears to be unique among
naturally occuring systems, since none of the immune haemolytic
sysiem tosted” so far * have similar requirements "%,

The significance of the observations noted above will be appre-
ciated betler from the point of view of the study of four paltents with
P.N.IL, for two years, reported by Carl F. Hinz, ™. e found in
each of these individuals “an extremely low properdip level has been
detected at some time during the course of his disease...... ...During
the periods of crisis or intense haemolytic activity, the serum—proper-
din level has been low; on some occasions, during remission, when
there was less haemolytic activity, the serum-properdin level was
observed to be within normal limits. The possibility exists that
utilisation of properdin occurs during haemolytic process in vifro.
Properdin is not utilised during haemolysis of P.N.H. erythrocytes i»

{ Paroxysmal nocturnal haemogiobinuria is a rare haemolytic anaemia
the chief characteristic of which is an acquired abnormality of erythro-
cytes such that haemolysis occurs im efire in patients own or in any
other normal humap serum, )

632. It has been noted by Hinz that normal human red bload cells treated
with tanic acid require the properdio system for haemolysis in vifro
in human serum. {Carl F. Hinz, Jr. “ Properdin levels in infectiona
and non-infectious diseases  Aunnala of New York Academy of Science,
Vol. 66, Art. 2, Oct. 5, 1956. )

633. Ibid,.
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wilrn, nor has it been shown that properdin combines with the stroma
of P.N.H. erythrocytes, ™"

Serum properdin levels and cancer :—More important and
equally significant data as regards properdin levels in nen-microbial
diseases have emerged from experimental studies carried out by Chester
M. Southam and Louis Pillemer on ‘‘Serum properdin level and
cancer cell homografls in man™**, From available published accounts
of this study, it is seen that “the implantation of cancer cells into
normal volunteers eliciled a marked local inflammatory reaction and
rapid rejection of the implant. In patients with advanced - cancer, the
initial inflainmation was minimal and growih of the implanted cells
WAaS pProgressive. ......... Studies in experimental animals suggest a
relationship belween serum-—properdin levels and growth of trans-
plantable tumours”. The study on normal volunteers has shown that
* there are marked differences between the properdin levels of cancer
patients and normal persons, and that, a parailelism exists batween
serum-properdin levels and their ability to reject cancer cell
hkomografts ",

The experiments that led to the above conclusions are important
and significant. They are seen to have involved the implantation of
cancer cells (Chiang’s conjunctivai cells ) inte two groups of recepients
viz., normal volunteers and cancer patients. The properdin levels in
the two groups of subjects are reported to have shown marked
differences. “The 38 volunteers had a mean properdin level of 7 U and
none was below 2 U,  The 17 cancer patients averaged less than 2 U
and 6 were 1 U*.” It is seen, in addition, that * patients with
advanced cancer who had low properdisn titers readily accepted cancer
cell homgralts . Definite propogation of implanted cells is reported

634, Ibid.
635. Chester M. Southam and Louis Pillemer, * Serum Properdin Levels and
Cancer cell Homogralts in Man, " Proceedings of the Society for

Experimental Biology and Medicine,, 1957., Vol. 96.

637. Units of properdin/ml serum are expressed as U. From 1 Ute2U is
considered a luw level of properdin, 3-4 low normal, 5 to 10 U normal
and 12 U or greater is considered high.
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to have occured in them. In anumber of these cases, persistant or
recurrent growth of the implanted cancer cells has been reported to
have bLeen observed on the 28th day or later. [n three of them,
metastasis of the transplanted cancer cells, from the implantation site
to regional nodes have been reported to have been observed.

The case of normal volunteers, on the other hand, has been
reported to have been different.  Their properdin levels were normal
and they are seen to have promptly rejected the implanted cancer
homografts and exhibited marked inflammatory reaction, which
persisted untif the malerial was completely absorbed — usually {in
about) three weszks time. Biopsies appear to have shown that only
about half of the normal recepients had implanted cells remaining at
11 days. In them, the implanted cells .were found to be degenerat-
ing and surrounded by intensive inflammatory reaction, marked by
polymorpho-nuclear infilteration,*®

It would, therefore, appear that low levels of properdin in patients
wilh advanced cancer is related to their inability to reject cancer cell
homografts. The case of the normal persons with normal properdin
levels is, on the other hand, seen to be intimately related to their
ability to promptly reject cancer cell homogratts.

The properdin system and body irradiation :— Another inte-
resting finding that emerged out of the researches of Pillemerand co—
workers relates to the almost complete disappearance of freperdin,
within four to six days, after an exposure to weakening radiation,
when the experimental animals are reported to have become bighly
susceptible even to microbes which are normally present in the intesti-
nal tract.

The animals employed for these experiments are reported to be
rats, which have been shown to have a high properdin content and
which are ‘very resistant to bacterial infections’. It has been
reported in contrast, that " the susceptibility of irradiated rats to severe
bacteremia of enleric origin *, may have to do with the destruction of
properdin system by total body irradiation. Pillemer has referred to

638. Ibid.
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experiments conducted by A. R. Moritz to check up this possibility.
The latter, in his experiments, is reported to have subjected large
groups of animals to total body irradiation of 5000r and, the examina-
tion of their blood as compared to that of normal animals is seen to
have suffered a marked fall in properdin, during the early post-radiation
petiod, while the complement and complement-compnnent titers
increased alter irradiation. The low properdin levels is seen 1o thave
beenr reached between the 2 to 7 days. These observations have
supzested a causal relationship between the destruction of properdin
and the onset of severe bacteremia, with subsequent death. The
sarum of irradiated rats werc shown to have lowerel baclericidal
activity and possessed Bttle or no virus neutralising power.

Pillemer has cited the experiments conducted by Strand and
Brues, according to which, the irradiated mice were partially protected
by the injection of fraclivns of serum, especially fraction III, in which
practically all the serum properdin is recovered. Rats subjected to a
total irradiation of 660r and, iniected intravencusly with 250 units
purified cow’s properdin 2, 4 and 7, days after irradiation, are
reported to have been partially protected, as compared lo the control
group of rats, which were injected with saline buffer. These latter
were not prolected™®,

The foregoing experimental observations may, in part, offer an
explanation to the incidence of pastro-intestinal disturbances such as
atonia, stasis, gastric acidity, and infections such as dysentery and
bacteremia in tropical climates and summer season, due to the activi-
ties of and the crossing of the intestinal barrier by the normat intestinal
flora. Chopra has noted that “lhigh temperature associated with
humidity favoured the passage of infecting organisms across the
gastro—duodenal barrier and increased permeahility of the intestine,
50 that the bacteria could pass into lymphatics, and finally reduced
the defence of the animal to such an extent that the .severety of
infection was enhanced™”. The season, under reference corresponds
te grishma, the peakpoint of @ddnakdla when kapha is stated

639. Louis Pillemer ef. al., * Properdin System and Immunity : 1. Demonstra-
tion and Isolation of 2 New Serum Protein, Properdin and its role in
Immune Phenomena”,, Science, vol. 120, No. 3112, Aug. 20, 1954,

640. Chopra R. N., A Treatise on Tropical Therapeutics., p. 153, 1954 edition
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to become deficient. The gastro intestinal infections referred to
above can now be interpreted as due to the fall in the properdin
level, under the influence of heavy radiation of the sun.

The American researches, reviewed above in brief, have thrown
considerable light on mechanisms and substances involved in the pheno-
mena of natural resistance. The discavery of serum protein, properdin
and its bactericidal, virus inactivating, haemolytic and 1oxoplasmocidal
activities have opened out new possibilities, ‘I'he bearing, properdin
has on non-bacterial diseases such as paroxysmal nocturnat haemo-
globinuria and cancer, emphasizes its nonspecific nature.  Further
researches on the properdin system now being proceeded with in
America, Swilzerland, France, Belgium and Germany, are surc to add
to the knowledge of natural defence mechanism of our beody.

These researches have a direct and immediate bearing on the
Ayurvedic concept of bala or wvvadhikshamatwa, in its different
aspects viz., vyadkibalavivedhitwa, vyGdhyutpadaka nibandhakatwa,
sahaja, kalaja and yultikrita bala vis a vis shleishmika ojas, which
latter represents an existing conceplual scheme of natural resistance.
The facts which have emerged from modern rescarches relaling to
natural resistance, do not contradict the existing Aywrvedic concep-
tual scheme of natural resistance. As stated by James B3. Conant,
* We can put it down as one of the priaciples learned from the history
of science that ¢ theory s only overthrown by a belter theory, mever
merely by contradictory fucts. Attempts are first made to reconcile
the contradictory facts to the cxisting conceptual scheme by some
modificaiion of the concept. Only the combination of a new concept
with facts contradiclory to the old ideas, finally bring cbouwt a
scieniific revolution ™ { flalics mine ).*"'  Proceeding on these lines, it
may be said thal modern researches on the properdin system, as an
important factor non specific resistance, and the facts that have
emerged from it which, by the way, are not contradictory to the
existing Ayurvedic conceptual schewne of shleishmika ojas, would
appear to amplify the latter theory in many directions.

While it is not sought to be claimed that the serum protein,
properdin is shleishmika ojas, the resemblance they bear to each

641, James B. Conant, * On Understanding Science ', Mentor Book, p. 48,
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other, both in respect of their physical qualities and the part they play
in natural resistance, is striking. These can be briefly summarised
as follows :—

(i) The physical qualities of skleishmika ojas and properdin
are furnished in the table below :—

Fhysical properlics of Shivishmika ojas and Properdin

Shleishmika ojas Properdin.

Sthira { stahle ). A stable protein with a large
melerular weight of  over
JRELIREAT

Mritsna ( 8limy ). Colloidal and slimy,

Snigdha ( Viscus) Being a englobulin, it is a lipo-
protein and contains over 77%
of Lipid.

In eolour, it is stated to resemble { Whitish  and tends to appear
ghee 1. e, whitish and Yellowish | slighly yellow and red due to

red, presence in it of traces of
carotenoids,
Madhura, like honey, Being a euoglobul_in, it contains

a small sugar fraction,

(ii) Ojas is a parydya or synonym of both rakiz (bloed) and
rasa ( plasma and serum ). The significance of these paryivis can
be appreciated better by recalling the mode of distribution of shleish-
mika ojas, with rasg-rakie as its medium of transport through the
arterial system and capillaries to the tissues. It is, like properdin,
an invariable constituent of rasa-rakia.

« (ili} Shieishmika ojas is, like serum properdin, a formed sub-
stance. It is an wpadhals, and does not undergo any transformation
i. e., it is a final product.

(iv) It is a product of dhdtwagnipaka (intermediary metabolism).

(v} Like properdin, shleishmika ofas confers protection, on
the body, against disease and degeneration. In fact, it is stated to
ensure goed health,

{vi) Impairment of shieishmika ojas, due to vydpath ; its leak-
age due to visramsa and loss and wasting due to Zshaya, lead to the

. 290 . . . . . . . .
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lowering of the body’s innate resistance agaimst various diseases—both
sankramika or aupasaygiba (infectious or contagious} and non-infec-
tious. Diseases in which its deficiency is most pronounced are:
sannipGta jwaras, especially, the abhinyasa ( hatawjas ), ojonirodhaja
and bhwiabishanga jwaras (infectious toxic fevers such as, the enteric,
pneumonia, cerebro-spinal and other fevers caused by subtle forms of
fife { microbes and viruses). Among the non-microbial diseases, in
which the levels of skleishmika ojas fall low, lowering the body
defences, are pandu { haemolytical forms of anaemia), madhumeha
( diabetes mellitus ) etc. Similar is the case with properdin levels in
toxic and infectious diseases mentioned above as well as in cancer.

“Thus, the existing Avarvedic conceptual scheme of body’s resi-
stance to disease, studied together with facts relating to the serum-
protein, properdin, and the properdin system’as a whole will be seen
to be supplementary and complementary to one another. They form
part of the still larger and comprehensive Aywrvedic conceptual
scheme of kapha (or shleshma) organisation of the body.

. . . . . 201 . . .
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chapter 15

a reassessment of the
concept of kriyakala

the five aspects of kapha

P & & o p H H

E]sewhere, kapha was described as the
product of water, in keeping with the definition %7 %5 waid, 2 %
and, its synonym, shleshma, as the cohesive or cementing factor, in
view of its root-meaning = em&za. It was then peinted out that,
arising out of the former definition, studied together with ambu or
udakakarma, a function of kaphe, as well as the recorded views of
Bhadrakipya that, “It is soma (watery element) alone, present in kapha
that gives rise to beneficial or adverse consequences, according as it is,
normal or abnormal”, kapha is the repository of body fluids { water ).
It was noted, in addition, that kapha soothens and nourishes the body-
tarpana. Evenso, the function, samsleshana, was shown to relate to
that property of kapha which is responsible for cementing together,
the different units of the body and, in special, the bony joints.

The description of kapha as of five kinds viz., kledaka, avalam-
baka, bodhaka, tarpaka, and shieshaka™® would appear to be based cn
considerations summed up in the paragraph above. A careful study of
the descriptions of the five kaphas, their locations and functions are
reminiscent of certain aspects the extra-cellular fluid systern and
secretory functions of the bedy. Thus, kledak a-kapha which is said

642 FA MRS TOIIARAT AN T HPTE ITFTASITO aicl
' (Sushruta : Sutra 15 ; 4)
W T, ... v Ash. Hri. ; Sutra : 12: 15
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to be located in the Zmashaya™ moistens the food brought to this
place, disinlegrates, breaks and liquifies it**. The kapha present in the
tras (thorax ) is known as avalambaka, as it is stated to support
the #rika™® by its own power, the hridaya (heart ) together with the
power of nutrient elements present in it and, the other sthamas of
kapha, by virtue of its watery nature™®.  Bodhaka kapha, present in
the jihvamila (the root of the tongue) and kentha {throat,

pharynx ) is stated to enable taste perception.

643,

644,

515,

646,

G647,

LSh)

Amishaya has been described, in this passage, to be situated above the
peltgshaya - AR, According to Chakrapanidatia, this part of
tnisshaya is the wrdlavitmashaya or the xpper amishaya, the lower or the
aho-dmishaya { small intestine ) has been described by him as pachiya-
mandshaya or agriashaya~meqieg RATHT 5 STHEPHIN: 3w
snAyTsdunn ( Chakrapiani on Chavaka: Sutra 20 : 8 ). Thus, the term
amashaia would appear to comnprehend the stomach ( wrdhwimashaya
which is the kaphastiana and, the smalll intestine ( adhodmishaya ) the
tiilashana.

A g :fﬁrsq; PTFFETIETTRTINL L A4 HIHEF llmr:l lﬁlrﬂtzﬁ Frcﬂr‘.l-ﬁm@ﬁﬂrﬂ-
[ETEF: L E Eé{rl"?’ﬁ] ﬂF['HH""Hl-HcTr{ L) fhh l“l’mlti{ AR AT

AT WAF N, L L H AAED T ST AT SHeRaAT fier ITEwREISNE
b2 AT P I Sushruta : Suatra: 21; 12-14}

...... T TRFFIARAA 7

FRTA DT HIHIRTTA . .. L . v { Ash. Ilri.: Stra : 12; 16-17 )

The term {rikas means the meeting point of three steuctures, Trika-
sandhi refers to a joint in the formmion of which three bones
porticipate.  In the present context, Dgliigna has interpreted the term
{rtha as the junction of the neck and the two shoulder joints
corresporcling to the vertibro-occipital and acromio-humeral joints
(5% (HOwgErEeqAeaay | Chakrapdai  has, in addition, included
prishithasthi, ie., the sacro-lumbar-illiac joints to the list-3%ig
rafEnargrasaTeass L ( Chakrapaoi on above ).

SR araRerER e garseE 53 1 ( Sushruta : STtez 1 21,14)
v SN B FFE TR

EITEIAITY Aeva CArGELT I

FRAEAT ¥ FAAT a?f.ﬁmzﬁﬂri I

ITANST BFE: TP ... { Ash. Hri. ; Stittra : 12; 14-17)
RamEETear rﬂ?éslw!r wrreng whEaal 733« ( Sushruta ; Sitra 21 ; 14)
EraEzaer AN A S I TR0 W9IA | R § eredm e QA 1
2r AT TUAFAEEANT &4 YA wAeny 9 amenagdAiaaEaT @ 9 M-
N ( Chakrapini on above )
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Turpaka kapha, located in the head, is said to nourish and sooth-
en the indrivas™® by virtue of its snehana ( cily ) quality™.

Shleshaka kapha, present in the joints keeps them firmly united,
protects their articulation and, opposes their separation and disunion®®.

An appraisal of the five aspects of kapha: The five aspects of
kapha, their locations and functions, as described in the sambhila-
granthas, bear a striking resemblance to some of the special systemns
of extra—cellular luid. These are: cerebrospinal fluid, synovial fluid,
aqueous and vitreons humours, salivary secretion, pleural and pericar.
dial fluids, synovial fluid, endo-lymph which f{ills the membranous
cochlea, peri-lymph present in the scala vestibuli and scala tympani,
in the ear etc.

These form part of the wider extra-cellular fluid systern. The
extra—cellular fluid, which obtains outside cells, has been staled to
account for about 20% of the body weight, whereas, an amount of
fluid equal, approximately, to about 40 of the body weight has
been estirnated to be held in the’ cell-protoplasm. The former may
be further classified under smatler groups, of which the largest are

648. By indriyas are meant here, the ear, skin, eye, tongue and nose which are
repsonsible for anditory, tactile, visual, gustatory and olfactory percep-
tions. §EZTANT A G AL HGTANARL ( Dalhana on the above ). In the
context of tarpaka, the reference to indriyas relate to fluids coatained
in the sensory apparatuses viz.,, peri-and endo-lymph contained in the
membranous cochiea and in scala vestibuli and scala tympani respect-
ively ; the lymph in the skin; agueous and vitreous humeour in the
eye; the saliva in the mouth and the secretion of the mucoesa of the
olfactory cavity, in the nose.

649, Tates: VhpmadmBFT T Rmormad forsaud w31 1 (Sushruta: Sitra : 21 : 14)
........ R s o adF: .. ......1 (Ash, Hri.: Sutra:12:18)
The reference to smeha and larpana here, has been interpreted by
Dathana in three ways viz.,, {a) Tarpake’s important functions are
snehana and {grpana g a9 MGEAT ;... {b) it spothens the brain
with its snehana quality —Bgadaydt amivgaeag, and (c ) sneka means the
majja of the smastaka { the fat of the brain ) and tarpaka nourishes this
stracture and the indriyas, with its snehana quality and enables them to
perform their specific functions Q& wersust at af serfogaray | gfxgmm
AT, #39 S0 wrd eeed @i ( Dalbana )

630. <o AREFIHYRN eYAormE #2@ ) ( Sushruta : Sutra : 21; 14)
#RETIYILYAT: Y Ream: | (Ash. Hri; Sutra 12:: 18)
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the interstitial fluid, which actually bathes, as it were, most cells of the
body. The quantity of this fluid is stated to be, approximaiely,
about 15% of the body weight. The blood-plasma, which serves as
the medium of transport through which cells are enabled to make
contact with other cells and with the environment, is said to amount,
about 5% of the body weight,

Relatively, smaller quantities of the extra—cellular fluid obtain in
special systems, such as those mentioned above. In other words,
in addition ‘to the interstitial fluid and blood-plasma, there are
several extra—cellular fluids which are contrived individually and they
parform special functions. For example, lymph itself is formed by
the filiration of the tissue-fluid into the lymphatic capillaries and it
is, ultimately, returned to the heart where, it becomes part of the
blood-plasma.

Plasma represents the lquid portion of the circulating blood.
Under normal conditions, it occupies, over half of the whole—blood
volume. It is chemically a complex fluid, containing. as-it does, a
wide variety of substances. The source of plasma is food and meta-
bolic-water, excreted by cells. It is the medium which transports
food products to and receives waste products of cell metabolism.
Cells draw their own protoplasmic—water from plasma water, which
latter is also spoken of as blood-water. It may, in fact, be said that
plasma is the source from which all other kinds of extra-cellular
fluids, such as those under reference, are secreted. At the level of the
capillaries, interstitial fluid filters through and replenishes the fluid
already present in the interstitial or tissue spaces. Thus, the intersti-
tial fluid and Iymph are derived from plasma, which is also the source
from which special extra—cellular fluids are secreted. It is, in this
sense, that plasma { including the interstitial fluid and Iymph ) would
appear to be the analogue of the rasa dhdtn described in Ayurveda.
It is seen from Sushrula-samhbita that the term rasa is derived from
the samskrit root ‘rasa’-to go, and, the rasadhétu of the body,
is so—called, because of the fact that, it continuously flows™ (cizculates)
through and permeates every vital principle of an animated organism.
In addition, it is the rasadh@ix, the analogue of plasma, which is the
source of all body secretions, is seen from Aywrveda Siira, a work

651, @ AR Qg ;* sweAegAlgAr @1 ( Sushyuta: Sutra : 145 13)
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which is stated to belong to the 15th century A, D, The relevant
suiras are the following.

W@ TWEE W @Y ol meaning rasq itself is rakta and rakia itself is
rasa,"™ Yoganandanatha's commentary on this sufra runs as follows -
“Rasa becomes rakia, since it is formed of one rasa. When situated
within the body. it is known as rakia. When the same rasa is excreted
out from the hody it is known as steda. 1t is discharged from the tongue,
due to mshma when, it assumes the form of fEla (saliva).,” " Elsewhere
in the same worl., raktae {blood) has been described ns rasa
( plasma )-e7tT T@: ¢ st @AE | —and the rakia {blood) itself
is both rase- rakta ( plasmahlood /™.

Avnrveda Suira, according to Dr. A. Shama Shastry, is of
greal antizuity and that it may represent a compilation of material
gathered fron various warks-melical and yoga-of which, soine are as
early as the first century B. C. and a few, as lale as the fifteenth
century A. D In his view, “both (he compiler of Aywrveda Shira
and its comumentator are not older than the 16th century. A.D™™", The
probuble aize of this work hasd 1> be referred (o here, to emphusise
the fact thai, the cireulting raffa is veally rase, the analogue of
plasma aud that, it i3 from this (luid that various secretions and
excretions ave formed.  This is important in the context of the study
of the special kinds of extra-cellular fluids, such as fledaka, avalamba-
ka, bodhaka, tarpaka and shicshaka.

Kledaha and Ve mucian of the stomack ; — The description of
tie mucin secreted by the mucoid cells of the cardiac and pyloric
ylands of the stomach, resembles that of bledaka kapha, as regards
its physical characteristics and functions, wilth this difference that, a
few more functions perforined by it are koown today. Gastric

G632, THragEw A ¥a:n ( Ayurvela Sutra : Pro I, Satras ; 18-19 p. 100

633, aa3npaIl TR, U AR, TR 8 T gietAa, @Y
=0 &0 | ATAAET AWM TETA HA 1 T ERGIRD F T 036 | ARFEAAIEA]
HIETTETARMEM-EI | THAPTT FAME AT S TRmea A0rme=5 713 |

{ Yozanandanitha on the above )

631, Avurveda Sutra IX and X ; Pr. 8 ; p. 257.

633. Dr, R. Shama : Shastery; *Introductionto Ayurveda Sutra” p.i- xvi
Mpysore Uaiversity, Oriental Library Publicatien ; 1922 Edition.
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mucous (mucin), like kledaka kapha, is a (hick, viscous fluid. It is
rich in muco-protein™ and is secreted in varying quantities. From
what is known of its functions, today, it is seen to serve three
essential purposes viz.,

(i) buffers the strong acid ;

(i1} inhibits the action of pepsin, and

(iii) moistens the food and loosens its molecules, especially, the
protein molecules, before they are acted upon by pepsin.

It is held that gastric juice is secreted by cells throughout the
lining of the stomach and mucint, secreted by the gastric glands, is
stated to form a protective covering over this lining, which is con-
sidered to protect the stomach wall from being digested by nepsin.
Much of the water present in the grastric mucous is re—absorbed and
bz=comes part of the extra—celular fluid content of the body.

Avalambaka kapha :—An apprecialion of the significance of
avalambaka kapha will depend, in part, upon a prior understanding
of the anatomical term, frika. This tenm has been used In several
contexts in the Ayurvedic classics, especially, in the description of
asthisanghitas (collection of a number of bones) and armis
{vital parts}), and in connection with sira-vyidha { hlood Jelting ).
Sushruta has mentioned fourteen esihisanghifas of which, one in each
is siid to be present in the region of siuras (head) and friba’
According 1o his commentator, Dalhana, trika is well known as the
region of shronilindabhidga ( the pelvic regmion ) and, also the meeting
place of the two shoulder joints and the neck.™  IHe has defined frika

656. Muco-protein is a giyco-protein, particularly one in which the sugar
component is chondroiten sulfuric or muco- protein sulphuric acid,
lixamples of glyco-proteins are: proteins of the vitreous humour, syno-
vial fluid, nmbalical cord, certain bacterial proteins, the protein of gasiric
and other mucing, globuting ot serum and egg - white, thyroglobulin,
osseo—nucoid of bone, tendo mucuid of tendons, chondroproteins of
cartilages, ovo-mucoid ot eggs and pregnancy urine hormone, Glyco—
proteins are not digested by enzymes of the gastro-intestinal tract, Their
presence, in gastro-intestinal secretions, accordingly, aids in protecting
the membranes of the tract, against digestion,

657, iTesa G | A AN asEREeR Y, I iRuFaTy o merd, FERiTTe )

{Sushruta: Sha 5 : 16

€58 et T AOFETIEA T AN, A4 TEh R AR E T

( Dalhana on the above.)
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as the place of samyoga {meeting place) of grira {neck) and
amsadwaya (the two shoulders ). The area where these three parts
meet is known, according to him, as amsaphalaka™® Enumerating
the bones of the trunk, Sushrula has described frika as the (triangular)
fifth bone, in the group present in the lower portion of the trunk.*®
Commenting on Sushrula’s direction that, in #ritiyaka jwara {tertian—
fever ), blood letting should not be done from the sire ( vein), which
lies in the middle of trike—sandhi™ Dalhana obsetves that “the trika—
sanudhi is that which is near @msq. Blood-letting should be done

from the sirg which is near {rikasandhi and not from the one which
lies in the centre of this sandhi, as it is a marmasthana { vital part .5
He has, in addition, described, #rika, in the context of gualambaka
kapha, as the region where the neck and shoulder joints are located ®™
Chakrapanidatia has, in his commentary, in this connection, included
the prishtasthi ( sacro~lumbar-pelvic articulation ), to the list furnish-
ed by Dalhanag.™*

It will be seen from foregoing citations thatl, literally translated,
the term #rifa would mean the meating place of three bones or struct-
ures. {(Frira corcesponding to the neck, is composed of seven cevical
vertebraz which articulate with each other. These articulations are
protected by thin intervertebral discs of cartilage and synovial capstles.
Tae two scapulaes, posteriorly, do not articulate with the vertebral
column but they do so aateriorly with the two clavicles and also
with the heads of the two humoural bones, in their glenoid cavities.
These joints are protected by synovial capsules and bursae. Evenso,
each costo—vertebral articulation, posteriorly, and sterno--costat
articulation, anteriorly, would also answer to the requirements of
the definition of #rika. They are protected by synovial fluid. In a
general sense, therefore, the entire thorax can be sald to be made
up of irikas. Likewise, the lumbo--sacral-pelvic group of joints
and their synovial system fulfil the requirements of the definition
of frika.

639, [rsded ot S sisgmer o o0 HAlG @ Trgs, o% 982 SETEE; ., L. 0

{ Dalhana on Sushruta: Sha6: 26)
660, " faT Haans ... ... 1 { Shusruta : Sha 5: 19)
661, (EsnPymematwis . . . .| {Ibid, Chi8:17)
662, FFRINR | SmOTat FE S5 | RAtaNed WEREaFIRRERITIE, T FURRETaE -

I, (reaibede | { Dajhara on the above }

663. (A% HOTEEEEITTaE 1 { Dalbana on Sushruta : Sha 21°: 14 }
664, GiEim wiEggresaaeaidar  { Chakrapani on the above )
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Since reference to #rika, in the context of aralambaka kapha
appears to be very general and wide comprising, as it does, of many
small and big joints,; it may be presumed to cover different kinds of
joints —big and small— and the special extra—cellular fluid systern
that nourishes and lubricates them. In this sense, the claim that
avalambaka kapha nourishes and supports f+ika by its own power-
SIEAAT-may be taken to refer to the functions of the synovial fluid
pres=nt in these joints, comparable or identicat to similar functions
ascribed to the skleshaka hapha of the larger joints.

The contribution avalambaka kapha is stated to make to
hridaya (heart ), together with’ anna—-rasa (nutrient fluid ) has two
aspects viz.,, (a} the serous fluidi.e., the normal ‘lymphatic’ fluid
present in the pericardium, known as the pericardial fluid ( an ultra-
filterate of plasma) lubricates the outer-surface of the heart and,
thereby, permit it to slide with minimum friction against the inner
surface of the pericaridium. (b) The supply of nutrition to the
heart is derived from the blood that circulates through the coronory
arteries, which latter finally divide into capillaries, which latter are
the most essential vessels. The heart capillaries branch and anasta-
mase with each of the joints of the body, bursae, sheaths and tendons
in and related to thorax; ( ¢ ) lubtication, protection and nourishment to
the heart, and {d ) the support it gives through the resa-dhdtu to
other kapha sthdnas, by providing them with fluid ( water ).

Bodhaka kapha:-It was noted earlier that, according to Shushrute
and Vagbhata, bodaka kapha present at the root of the tongue and
pharynx ennbles taste-perception due its soumyatwa ( agqueous nature ).
Aywrveda Sitra has, in addition, described that, taste-perception and
discrimination are due to I&lg present in th: tongue and also that,
it splits the food eaten.®®

Sushruta cum Vaghhata's description of bodhaka-kapha, studied
together with that of /ala noted by Ayurveda Sitra, as commented
upon by Yoganandanith would point to saliva as the f actor concer-
ned with the process of taste-perception and the break-down of the
food eaten.®®

665wl gty A Bisear o 4gvA ) ( Ayurveda Stra, 715 pr.)
R R (.., . 22k T SrsmTEl 9l TEnE ) g
gy S FiliE { Yoginandanth on the above)
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Taste—-perception and bodhaka kapha vis a vis saliva:—Anatomi-
cal and physiological study of taste-perception, in modern times, has
shown that : a ) the taste-receptors, in the tongue, are the taste-buds
{ for different tastes ) and they occur, for the most part, in the wall of
the papillae. In each taste-bud, there are elongated cells, each of which
ends in minute hair-like process, known as gustatory pores. It has
been learned that direct stimulation takes place in the gustalory pores,
resulting in tha vibration of the hair -like processes which are converted
into impulses in the taste-buds and passed on to the puslatory
nerves and, thence to the brain. The setling up of the vibralion of the
hair-like processes, referred to above, is stated to arise due to the
vibrations set up by molecules and jons in solution.™  The essential
point here iz that the taste-buds can be slimulated by substances
which are in solulion or have bzen lonised. Saliva is the {luid which, by
dissolving foad substances makes, it possible for us to taste them,

In the buccal mucosa are distributed munarous plands but saliva
is suereted, mainly by the pairs of salivary glands viz., pavotids, sub
linrual and sub-maxillary, O those, the c2lis of the parotid glands
are exclusively of the ssrous typz, while thuse of the sub-lingual
glands are of tha mixed typ=. Parotid saliva is diute, non-viscous
and always hypotonic, The saliva of the sublingual plands is viscous
because of its mucin content ; while, that of the sub-maxillary is
serous on para-synipathetic stimulation and, viscous, when stimulated
wvig their sympathetic innervation. Thus, the flow of suliva may be
stimulated by local reflexes set up by mechunical factors-including
foreign mateiials or by conditioned rellexes e. g., the sight or smell of
food. This sccretion serves to moisten, and, thus, lubricate the mass,

636, It is considered by some authorities that the mechanism of gustation,
like that of oltaction may be an echo-resonance phenomenon, This the~
ory relates the sense of smelling to that of light through waves compara-
ble to light and radio but that carrying smeils, { Beck and Miles.,, Scien,
ce,, 106, 511, 1917). According to Moncriff. Taste is primarily stimulated
by a chemical action seams possible and that ionisation plays a part is
certaia. Tt is equally certain that it is not eatrirely chemical or stereo
isomers could hardiy have different tastes, as they do have in many
cases. Posssibly, moleculsr vibration of Dyson's correlation of the
Raman Effect with odour, is the initial stimutus, but it is followed by
chemiczal action, on absorption, or chemical erientation on the tonuge is
more likely { Moncrieff, Chemical Senses, P, 171, 1951 editien ).
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facilitaing deglutition, thereby, The more important aspect of human
saliva is its enzyme, ptylin, which catalyses the hydrolytic breakdown
of poly—saccharides to a mixture of nligo-saccharides. Enynes other
than ptylin, including a phosphatase and carlbonic anhydrase, have
also been reported to be present in saliva.®?

Thus, when food is taken to the mouth it is cut and ground by
the teeth and thoroughly mixed with saliva. Like its Aymrvedic
analogue, saliva performs three impertant functions viz., { i) dissolves
some substances, thus making taste possible; {ii) its enzyme piylin
begins to act in the hydrolytic breakdown of starches, and (iii} it
lubricates the food so that it can be swallowed.

It will be seen from the foregoing that, the modern physiclogical
description of saliva, especially, in its fwo main aspecls viz., the contri-
bution it makes to taste perception and the preliminary digestion of
food introduced into the mouth are the same as those of bodliaka
kapha. Both bodhaka and ils modern counter-part, saliva, are derived
from rasa—diidu or plasma and they share the shlcishmika qualilies
of the Jatter.

Tarpaka kapha — It was mentioned earlier that forpulia kapha
said to be present in the head, nourishes and soothens the fndrivas
( sensory organs } by virtue of its saehana qualities. Commenting on
Sushriita’s description of larpaka kapha as above, Dalhana has
offered twao interprotations, as rezards its funcions viz., (2) its impor-
tant functions are to oleate and nourish the indrivas, and {(b) sncha
means the majja of the masteka and flarpaka kapha nourishes this

ti57. Saliva is a colyurless, slightly viscous ligquid composed on the average of
99 2%, water and 0.587%solids. The latter are reughiy 2/3 organic matter
primarly ptylin and mucin. The remaining 1/3 is composed of the
inorganic Catt, Mpi+, Nat, and K+, Po, -, ClIo, HCO3 ~, and Soy™
The concentration, of these ions hears little relation to their concent-
ration in blood serum, except in the case of Nat and Clions.
Krasnow, F (Jour, American Dental Asseciation 25, 216, 1938)
reported about 33 mg% total protein, 7.5mg% cholesteroland 1.13mg%
lipid phosphorous in saliva from normal persons........Many other
compounds have been reported to occur in saliva, Among these
are lactic and ascorbic acids, choline, phenols, urea, glucose, thivcyana
tes, iodides, nitrates and varipus enzymes, including phosphatase,
carbonic anhydrase, lipase and, of course, the well known salivary amyl-
ase, (West & Todd, Textbook of Biochemistry p. 462, Second,
edition. )
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argan and the indriyas, and enables them to perform their specific
functions. The latter interpretation is of significance, for, it descri-
bes the chemical nature of masizke ( brain) and relates it to the
soothening and supporting functions of tarpaka kapha. Vigbhata has
described the mastuwlunga (brain} as being composed of medas
(fat )** Dalhana has stated that the mastulunga ( brain ) is mastaka
majja ( fat of the head) and it resembles the partly melted ghee.™®
The term majja, generally, refers to the yellow substance that fills up
the hollows of long bones-corresponding to the yellow bone narrow
which, like fats stored up in the adipose tissue is camposed of palma-
tin, stearin and olein. Vaidyaka Shabda Sindhx has defllned majja
as shuddha sncha {. e., pure fat. Thus, masiaka, as described by
Dalhana would, in modern parlance, appear to be predominantly
lipid, in nature. It is seen from developments in the fields of modermn
physiology and biochemistry that * compared with most tissues, brain
is exceptionally rich in lipid. Little of this, however, is neutral fat
and most is in the form of complex ‘ essential lipids’.  These include
lipids, cholesterol and proteo-lpids......Grey matter contains less lipid
than white matter but even grey matter ranks high as a lipid
containing organ®'? ”

That the brain is the seat of senses has been mentiched by
Charaka™. Manas, with its two-fold extentions viz., the gndnendrivas
{ cognitive organs ), karmendriyas { conative organs) and the five
indriva buddhies ( sensory areas ), is brain located. The protection,
support and nourishment, to this vitally important organ, and the
senses, said 1o be provided by parpaka kapha becomes exphasised.

Tarpaka kapha and the cercbro-spinal fluid :— cerebro-spinal
fiuid described by modern physiology is the nearest analogue of
tarpaka kaphz. It may be recalled that, the brain is covered by
three membranous layers, known together as the meninges. These
layers are actually three membranes viz., piamater, duramater and

668 axy (3igm ) 9 R FusviEiet wleer THgETe )
{ Ash. Sam : Sushruta : 5; 49}
669. swEy " wiaATTArEd geEa=n | ( Dalhana on Shsrutda ; Sutra 23, 12)
670. Kendal C. Dixun., Cyto-chemistry of Grey Matter, Quarterly Journal of
Experimental Physiology and ;Cognate Medical Sciences. P, 138, Vol
39 No.1. 1954,
671. Charaka:Sutra; 34.
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arachnoid. Piamater is a very delicate thin membrane which is
<losely adherent to the brain. The outer, tough, and inelastic layer
is the duramater. Between the two layers is found the ‘ weblike’
membrane, the arachnoid. The space between the pia and arochnoid
membranes is known as the snb-arachnoid space, which is continuous
with a similar space that surrounds the spinal cord. It is filled with
a fluid, known as the cerebro-spinal fluid.

Brain has four large cavities, known as ventricles which commu-
nicate with each other and are continuous with the spinal cord. The
fourth ventricle has an opening in its roof, which lead into the sub-arach-
noid space. Projecting into each of the latera! ventricles is a mass of
tissue, known as choreid plexuses. These are longitudinal lobulated
and invaginated processes, consisting of a vascular plexus and a cover-
ing empendymap®™® which project into the third, fourth and lateral
ventricles.  Available evidence indicate that the plexus is the princi-
pal structure which s concerned with the elaboration of the cerebro-
spinal fluid. There are, however, reasons to believe that the cerebro-
spinal fluid is not simply a filterate of the blood plasma (even though
some of it is formed as tissue —fhiids found elsewhere in the body, are
@5 a resultant between the blood preasure on the one hand, and the
osmotic attraction, on the other ), but the larger part of it is formed
by an active secretory process of cells of choreid plexuses.

The composition of the cerebro-spinal fluid is differentiated from
plasma, to a considerable extent, as compared to the lymph. It is a
«clear colourless fluid of low viscosity and does not coagulate as plasma
and lymph does, It has a low protein content—15 to 55 mg per
100ml. Above 80% of the protein is albumin and 20% globulin. Its
glucose content is also less than that of plasma. The Cattmitis
-about half that found in the serum, whereas. Na% is very much higher
and K a little lower than the serum while P is much lower. The
bicarbonote content is about the same as in plasma and is equal to
40 to 60 volume percent of Coy. pH values of the cersbro-spinal fluid
and plasma are nearly the same. It contains 0 to 5 cells per cubic
millimeter and, in a large percentage of cases, no cells are present.®™

672. Ependyma is the lining membrane of the cerebral ventricles and the
central canal of the spinal cord.
-673. West and Todd., Text Book of Biochemistry, p. 581, Second edition.
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As regards its functions, the cerebro-spinal fluid has been shown
to serve as an elastic protective covering which surrounds the delicate
nervous tissues. This thin layer of fluid which envelops the brain and
spinal cord acts as a cushion and buffers it against trauma. The vol-
ume of this fluid is changeable and, this is important. as the skull is
inelastic and, in consequence, any pressure changes within the cranium
may subject the brain to possible damage. Best and Taylor have
advanced the view that “there is probably considerable exchange of
metabolic materials between the nervous cells and the fluid ™ . ™

It will be seen from the foregoing that in the cerebro—spinal fluid,
tarpaka kapha has a parallel, which supports and protects the mastaka
and that, this fluid, like olher extra—cellular {luids of the body is
derived {rom rasa dhitu or plasma.

As regards the contribution larpakae kapha is stated to make
to enable the fndriyas ( sensory organs }to perform their specific
functions. 1t is of signiflicance to note that -

(1} Granendriva or the olfactory apparatus :(— The lamina pro-
peria of olfactory mucous membrane containg pglanus of tubulo-
alveolar type-the glande of Bowman. These secrete a serous fluid
which bathes the epithelial surface, thus, providing a solvent for odorowus
materials. The fluid is delivered by {ine ducts which take perpendicular
course ta the surface ™,

{ii} Rasanendriva or the organ of taste —refer to pages.
437439

(1ii) Ripendriva or the organ of vision: — The eye—ball
contains: (a ) a clear watery flutd-the agueous humour, which occupies
its anterior and posterior chambers. Structures of the eve, such as
its transparent optical media, depend for their nutrition, on diffusion
f rom this fluid. It is alicaline in reaction (pH 7.1-7.3) and has 2
specific gravity of 1002-1004.and, a viscosity of 1.029, The chemical
composition of this fluid consists of water, salts, traces of albumin
and globulin and a reducing sugar. It is freely originated and has the

674, Best and Taylor, Physiclogical Basis of Medical Practice, p. 1071., 1950-
edition,
675. Ibid, p. 1201,

- - » 304 - - - - - . -



the five aspects of kapha

same osmolic power as blood. "¢ In addition to serving as a medium
for diffusion of nutrients to the transparent optical media., it also
functions as a refracting media of the eye; (b) vitreous humour
occupies a segment of the eye ball, the lying bhehind the Jens and ihe
ciliary process. It is a transparent jelly-like substance that fills the
cavity of the eye ball, posierior to the lens. The lens, itself, is
accommuodated in a cavity present in it anieriorly. This substance is
largely water—almost identical to the aquecus humour and therefore,
its refractive index is very nearly that of water. It helps the eye, not
only to maintain its shapz but also serves as a refractive media of
the organ.

(iv}) Shravanendriva or the organ of hearing : As in the case
of other gnanendrives {sense organs) located in the head, the shravan-
endriya (the sense-organ of heariny Yis also a seat of kapha ( larpaka)
and, it forms part of the special extra cellular fluid system. Thus
the membranous cochela is filled with a fluid, known as endo-lymph-
while osseous cannals i. e., the scala vestibuli and scala tympani are
filled with peri-origens lymph. The peri and endo-Iymphs are stated o
have diifferent origins. ‘Fhe former is, in fact, the cerebro-spinal fluid.
The origin of the endo-lymph is not known. It is, however, considered
possible that it may be a transudate — furnished by stria vascul-
aris.”'  These fluids participate in the conduct of sound waves and
forin part of the mechanism of audiation.

Fhe foregeing, drawn from modern developments in physiology
furnish conformatory evidence to the classical Avwrvedic view, that
tarpala kapha enables the sensory orpgans to perform their specific
functions.

676. Compaosition of agueous humour.
{ Grams per 100 cc. )

Water 99.6921
S0 lids - vas aas 1.1:869
Albumin en s 0.0201
Gicbulin e 0.0025
Fibrinogen s e —_
Fats e Q.004
Reducing sugar . . 0.0983
Non-protein nitrogen - 0.0236
Inoreanic Constituents

Na, K, Ca, Mg, CLI' & S ... 0.7529

(1bid., p. 1148)
677  Thid, P, 1170-1171,
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chapter 16

a reassessment of the
concept of kriyakala

Shleshaka kapha
b H o B & HH B

Shlcskaka { shleshmaka) kapha, present in
the beny-joints of the body, is said to keep them firmly united ; protect
their articulation and oppose their separation.®* These functions are
seen to stem out of the general characteristic qualities of kapha, such
as its swigdhatwa, shlakshnatwa, pichchilatwa (vijjalatwa) and
mrilsnatwa corresponding to viscosity, smoothness, sliminess and
lubricability, respectively. In addition, the root ‘ shlish'—to embrace,
from which the term shleshmaka (shleshaka) is derived refers, as
shown clsewhere, to its property-by virtue of which it cements, as it
were, the different structural units of the body. Thus shleshmaka
( shieshaka) kapha is seen to have iwo important aspecis viz,,
(i} the factor which contributes to the integrity of the bony—joints
and their smooth functioning, and (ii) the factor present in the
pardmaniis (cells) which unite together, the individual units or
dhatits as well as those of the kalas.

(i} Shleshmaka kapha vis a vis synovial fluid: The overall
outlook of shieshmaka (shieshaha ) kapha, its physical qualities and
functions, closely resemble those of the synovial fluid. Being present

678. dfa: Pyl BAGAEHT wioeaIaE wR 1 (Sushruta: Sutra 21 :14)
SREHD: aifog Rua:  (Ash. Hri: Sutra 12 : 18)

qNelsRgariynTi %87F A (Ash, Sam : Sutra 20+ 6)
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in asthi-sandhss, it nourishes, lubricates and protects them. Asthi—
sandhis ( bony—joints *™ are constituted by articulating bones and are
covered by snayus (tendons) and peshis ( muscles ) which are stated to
confer strength on them.™ In addition, struclures described as
kalas™ are said to be intimately correlated (o snfiyas (tendons) and
kept bathed in shleshma ( mucinous secretion } and encased by jaravs
{ membranous covering or sac ', The kala (lining ), important in the
present context, i1s the shicshinadharg, stated to be pregsent in all
bone—joints.  The shleshina contained in the sac, lubricates the joints
and enables thein to [unction smoothly, like a wheel which easily turns
upon a well greased axle."*

A joint, in modern parlance, is described as a ' tissue-space’
(rather than a cavily) lined by medilied connective tissue cells
The articular surfaces are covered by hyaline cartilage which are
kept in contact, for the most part, by the supporting structures, such
as ligaments. A membranous capsule {sac) encloses the joint. Its
inner surface is provided with blood vessels and nerves.  The modified
connective cells, mentioned above, line its inner surface.

Synonial fluid -— Various joints { bursae, sheaths, and tendens }
coniain a clear fluid, resembling the whiie of egg, which is an exam-

679, wraaed, IR "R
BT q AT WA FaEn aiETRA,
Qg o tfmweendarn { Sushruta 1 Shi 5 : 28)
The term s+#ndhi is seen to have been used to inciude not only bony~-joints
but also muscles, tendons and blood vessels. But . Suskrutz has not
epumerated them on the ground that they are too many to be counted.

680, Fmmzandsain wmaye wfme
A STAGTS el wqga: v s ( Sushruta Sha 5:38)

681 Kala has beep described as the fine structure that lines and sapports
dhdtus which ace the hasic structucal entities of the body.
..... L AT R AT | (Ibid, 4:5}

682, wATINH WATTA BREATA UL | Fuvaen AFEATA FERUNTE AT (A
(Sushruta: Shad: 7)

683. ~wgal *FmaTr a¥andy JTaAt AR 1 e 990 [% 9 Ay 96 !
Y A1 A GiERE:  YEO A4 0 { Ibid 24-15 )
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ple of a tissue~fluid, produced by dialysis from plasma. The exact
mode of its production is not understood, though it is now assumed
that it is a transudate containing mucin™, elaborated by the cells of,
synovium. The normal pH of the synovial fluid is 7.3 to 7.4 and its
specific gravity, approximately, 1.0010. The protein concentration in
it is about 1%, with an albumin globulin ratio of, approximately, 4.0,
There is no fibrinogen in it. The concentraticn of its non-protein
nitrogenous substances is slightly below that of plasma, and lipids are,
normally, absent. The concentration of glucose is variahle.

A characteristic quality of the synovial {luid is its high viscosity:
which has been shown to be due to a niuco—protein present in it, in a
concentration of 0.85 g/ml. The poly—saccharide in it is seen to be a
form of hyaluronic acid™®, identical to wharton’s jelly™. It is held
that this fluid may represent the liquid matrix of connective tissue;
that mucin originates therein and the fluid, in this tissue-space is,
in diffusion equilibrium with the blood.

As regards its functions, the synovial (luid fike seleshaka kapha
is seen to serve lwo important purposes viz.,

(i} to lubricate the joint.
(ii) to nourish the articular joinl.

{2) Shleshaka kapha as the cohesive factor of the body:
Yet, another aspect of the functions of shleshaka kaphea is its capacity
to hold together and unite various structural units of the body. As
noted, elsewhere, organs and parls of the body are according to
Charaka, made up of their ultimate units or paraminis i.e., cells or
biological atoms.® It was also pointed out earlier that the basic

684, Mucin is a mixture of glyco-proteins that form the basis of mucus. It
is soluble in water, Simple proteins, combined with some carbohydrate
group, other than nuclelc acid, forms the mucin. These proteins are the
mucus-forming ones of the tissues and secretions. They also serve as
the protein constituents of tendons and ligaments in which, they serve as
cementing materials,

685. Hyaluronic acid is a viscous muco-polysaccharide. It occurs in conne-
ctive tissues and in bacterial capsules.

686, Wharton’s jelly is the mucoid connective tissue that constitotes the
matrix of the umbilical cord.

687. Refer to foot-note 9 in page 3.
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matter-stuff of all the sharira paraminiis are essentially shleishmic
regardless of morphological and functional peculiarities, which each
parampara (species) of dhitiis and upaedkalizs may exhibit. As
already mentioned, the observed difference between one dhul% and
another-assuming that their basic matter-stuff is essentially the same
i. e., shicishmic—has to be correlated to variations necessitated by
their functional specialisation. The examples of rakia, mamsa and
asthi dhatis were cited Lo illustrale this view., The above aparl, what
is relevant to ithe present context is the fact, that the innumerable
paraminis { cells ) of dilterent sharira avayavas ( parts of the body )
are seen to be held together, comented as 1t were, 1o form different
structures and organs of the body.  The substance which cements or
unites a parameana with another of ils kind or with others of different
kind. Lo form various structures and organs of the body, it is obvious,
is derived from or contribuated by the sfilesfima or these units
themselves.  In other words, shicshiaka, in lkeeping witli its root-mean-
ing-shiishto embrace, to cohere, to hold logether cte.,—holds all these
units together, ensuring thas, the stability, durability and integrity of
the Body, as a whole,  Detudls, as to the nature of the substance or
substances which perform sideshaka-karma bandhana ( binding ) are
forthcoming [rom modern physiology  and  bio-chemistry which are
nuportant to this study.

According to madern histo-plivsiology, two kinds of tissues viz,
the epithelial and connective are recogiised. By the term, tissue, is
meant a1 proup of stilar cells united into a4 mass or structure i. e,
celis which exercise similar functions, form tissues. If the cells are
packed tglitly into sheets, as in the case of the skin, or into compact
three dimensional agprepaies, as in the case of liver, the tissue is
called the epitheliumi. On the other hand, similar cells separated from
one ancther by relatively large amounts of inter—cellular material,
form connective lissues.

The epithelial tissue ©: The former type constitute tissues that
cover the surface of the body--the skin—or form the delicate linings of
buody cavities which open directly or indirectly to the surface. Epithe-
lial tissues are classed under two groups, from the point of view of
their embryological origin viz.,, {a)} messothelial tissues or messo-
theliwin, which line the thoracic and abdominal cavities, and (b}
endothelial tissues or endothelinm, which are lelicate tissues that line
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the heart and blood—vessels.* The term epithelium may be used, in
an elementary sense, to cover all these kinds of tissues.

Two important poinls which may have to be taken note of here
are; (a ) cells of the epithelial tissues are placed very close to each
other, there being very little inter—cellular substance between them,
and (b} tissnes formed by these cells are very delicate, especially,
when they line a cavity. They are often only one cell thick.™

The connective tissur :— Connective tissues are found through-
out the body. They help to form the frame-work of organs and
pervade tissue-spaces, filling in and connecting organs and various
other structures. In contrast to epithelial lissues, connective tissues
are characterised by minimum number of cells and an abundance of
intercellular substance. This group includes many different tissues
viz., blood, bone, cartilage, tendons, ligaments, fat, etc. The
inter-cellular material varies from a fluid to a firm ground-substance
( matrix ), as in cartilage or the rigid matrix or bone."*

The sgmshleshana aspect of the function of kapha can now be
studied, having regard to the manner in which the epithelial ( corres-
ponding to kalas of Ayurveda ) and connective ( corresponding to the
shiakhas of Ayurveda) tissue cells are held together to form compact
structures and organs. The cxamples of the endothelial wall of
capilaries ( srofdwisi) will be illustrative. The capillary walls have
heen shown to be composed of endothelial cells joined at edges to
form a tube. These cells are not similar to other types of cells ; if
they are, their cell membranes are impermeable to substances larger
than sucrose. It is, however, seen thal proteins, parliculate matter
and blood cellular elements pass through the capillary walls. It would

688. The description of epithelial tissues as alove resemble that of kelds
menticned in the Ayxrecdic classics, These are: mimsadhara, rakla-
dhara, inedadhara, skleshmadhara, poriskadhara, pittadhara, shukra-
dhara ete, which will be discussed under srolas.

689 The epithelial group of tissues include the simple squamous, stratified
squamous, cuboidal and simple columnar types— a clasification based on
the shape of cells. Large number of epithelial cells are involved in the
structure of glands, the functions of which are secretory.

690, Blood cells are embeded, as it were, in fluid plasma ; bone cells, likewise,
are embeded in solid calcium phosphate and star-shaped cells. in the
case or cartilage, are fixed in a net—work of tough/or elastic fibers,
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follow from this that permeability or porosity of the capillary cell-
membrane must be intimately related to the physical character - of the
substance which hinds the endothelial cells together. This cement-
substance is considered to be made up of a ‘mesh of calcium
proteinate '

The connective tissues, on the other hand, are composed of two
distinct structures, different in composition viz., fibrous elements and
cement or ground-substances.®™' The chemical nature of proteing, in
the cement substance, is not known but il has been shown that they
are bound to highly polymertiscd muco-proteins of feur different kinds
viz., hyaluronic acid,"™ hyalurono—sulfuric acid, chondroitin suifuric
acid® and a sulfuric acid ester. These poly-saccharides are held to
account for the mucinous nature of conneclive tissues.

The foregoing appraisal of the five aspects of kapha, in the light
of the known facts of science, draws attention to the following (—

(i) The five aspects of kapha form part of ihe larger extra-
cellular fluid system of the bady-the intra and inter-cellular fluid
systems, represented by interstitial and inter-cellular fhuids, respectively

(i1} Between them, they form the fluid reservoir of the hody—
their functions being ambu or udaka karma.

{iii} Like the extrafintra and inter—cellular fluids { including
lymph, known in Aywrveda as liniha ) which are plasma derived, the
five kinds of kapha are also derived from rasadhitu, the analogue of
plasma.

691. The broad term ground-substance is often used to designate the funda.
mental histological basis of -the cytoplasm. The materials of the
grodnd-subatance are constantly degraded and synthesised through ,
probably, the metabolic activities of fibroblast cells.

692, The inter-cellular cement which binds paranchymal cells together to
form an organ appears to be a gel of highly polymerised hyaluronic acid
and the latter is held to be present in all organs but ia shown to be most
abundant in connective tissues, blood and lymphatic vessels.

£93. Chondoitin sulfuric acid is a component of chondromuceid, which lateer
is a complex glyco—protein. The former belongs to the prostnetic group
and it has been shown to be liberated by mild hydrolysis, Complete
hydrolysis of this substance has been shiown to yield glucoronic acid,
glactosamine, acetic and sulfuric acids.
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(iv) Except in the case of tarpaka kapha ( corresponding to the
cerebro-spinal fluid ), the remaining kaphas are seen to share varying
degrrees of viscosity amounting, in some cases, to slimineses due to the
presence, in them, of substances which possess snigdhalwa and pichehi-
latwa like mucoproteins.

{v} All the five kaphas function 1o nourish, lubricate, protect
and support the orpans where they are found, Tarpaka, by the
contribution it makes to some of the sensory organs viz, the eye, ear
and nese, aids their functions. Bodeka, while enabling tast perception
is also seen to aid digestion of food, placed in the mouth.

{vi} Some of the functions ascribed to avalembaka bear a
striking resemblunce to the mode or supply of nutrition 10 the heart
from plasma; the support and lubrication provided to heart by the
peri-cardial fiuid and, svnovial {luid to the thoracic joints, and the
replenishment of fluid, to the fluid systems of the body.

(vii } In a much wider sense, shleshaka is seen to serve as the
substance which unites the ultinate units of the body-the paramanis
of sharirdvayavas or biological atoms i. e., cella~to form tissues,
organs and purts of the body. Shicshaka, resembles in this respect,
the ground substance which forms the fundamental histological basis
of cytoplasm and, the gel-like cement-substance which binds the
paranchymal cells, to form organs.
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chapter 17

a reassessment of the
concept of kriyakala

the concept of sapta-dhacis

o & &L & & & L &

The concept of sapia-dhdiGs forms part of
the much wider concept of doska-dlidin-mrale and it refers to the
physiology of basic nutritional & structural {actors of the body.

The term dhatu is derived from the samskrit root 3 a3 which
means dhdrana, 1o support and peshanae, to nourish. ‘the other
meanings, of this root are: (1} NR-9F 41 WA &= FNFL 3 U6:
meaning, that which supports shariza {body ), manas (mind) and
prana (life) is dhiitu, (31) TNR-97 A WF ww Fsfermmmmngr,
meaning, that which supports rasg. rakie, mamsa. medas, asihi,
majja and shukre, is dhdty ; and (i) PUR—IR ST 3R 58
meaning, that which promotes the growth of the sharira (body)
is dham™

‘This term has also other usages viz. putting ; placing ; bestowing ;
holding; and causing. Its technical usaves are many but a few of
them are : an element ; primitive matter { the five bAiifas ) ; an essential
constituent of the body ; the five sensory organs and their objects ; the
sapladhitis of the body ; elemental substances dug from the earth,
such as gold, silver efc,, and roots or stems of verbs (in the context
of vygkarna )%

694. Siddhanta Kaumudi
695. Monier William’s Sanskrit-English Dictionary, p 513
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Sushruta has defined this term as * that alone which supports the
body is said to be the dhdfx’.® The three main Ayurvedic classics
have used this term in two senses viz. special and general. The
former sense connotes saple—dhatis™ and, the latter, refers to the
basic trinity of life viz. doshas, dhitis and malds.

Reverting to the two meanings of the root, referred to ahove,
dharana (to support } and poshana ( to nourish} are important to the
present study, The three doshas are spoken of as dhGiEs, as they
support the body, in their normal states of functioning, whereas,
sapta-dhntis are stated, not only to support but also nourish the
body. The former are usually described as doshds hecause, of the
tendency implicit in them to vitiale the latter and, in their turn, be
vittated, Likewise, sapta—-dhiitis are also known as diishyas, because
of the tendency implicit in them to be citiated. Both, doshas and
dkalis are also spoken of as malas, in their abnormal stales™. The
term mala is used to signify the third number of the trinity. These
represent waste—products which are produced in the body, in the
course of its metabnlic activities. They are normal concomitants of
the dynamics of life. In their turn, they also support the body in their
normal states.

We are comcerned here with the sapla-dhiafis, in their {wo
aspects viz., dharana and poshana. The term dh@rana or support,
has an irnmediate hearing on contributions these Jdhdfis are stated
to make to the structural architecture of the body. Saple-dhitus
already exist, as concrete formed entitles viz., the circulating rese and
rakta (plasma and blood ), m@mse { muscle-tissue ), medas ( adipose
tissue), asthi (bone-tissue), majje ( marrow-tissue) and shukra
( reproductive elements), They are being constantly formed, desiro-
yed and, reformed with appropriate materials derived from poshaka—
dravyas ( nutrient substances ), from the time of conception to that of
death, as inexorably as £@/a or time. How these dA4tis are formed,
destroyved and reformed, all the time, in a living man, maintaining
a state of dynamic metabolic equilibrium was described earlier,
while discussing dhttwagnipaka. It was then shown, that, dhalizs

696, A Ty pfvnTgTAT ;jgwﬁ 1 ( Sushruta : Sutra 14 : 20)

697, {g{g‘lqiﬂa?‘tbﬁﬂﬂm”& qiFgs ] WATEA L ... ...
{Ash, Hri: Sutra 1:13)

699, mRNZTMENT: 9RET REITOVEL T qrmfewwn 00 REETE: ¢
- - 3 l 4 - - - . - L] - -
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are also of two kinds viz. sthayi or poshya and asthiyi or poshaka,
corresponding to the seven, already existing, formed and stable dhatus
and, an equal number of metabolically produced precursor nuirient
substances, which are meant to be utilised for nourishment, synthesis
and maintenance of poshya or sthGyi-dhalis, respectively. If poshya
(sthayi) dhiitis support the body, by providing it with basic tissues,
the poskaka ( asthayi} dhbras™ are seen to support the former by
nourishing, sustaining and maintaining them.

The differentiation of dhidts, as of two kinds, is based, among
others, on Charaka’s observation that :

“ From @hira-rasa, are produced and nourished the rase, rudh-
fra, mamsa, medas, asthi, majju, shukra, ojas and the five indriva
dravyas--all, known as dhidtu-prasadakas as also, such parts of the
body as the joints and related structures, such as pichcha etc.  which
bind them ( the joints )™

* Nutrient substances i. e, the dk@fiis, undergo paka, under the
influence of theiv own Tshma { agni ) and are, thereafter, purveyed to
the dhdtis through their own { specific ) srof@msi™™

“ The seven dhfifis that support the body, undergo two kinds of
pika viz. prasida and kitte, each under the influence of its own agni.
From rasa is formed rakta; from rakla, mdmsa is formed; from
mansa, medus ; from medas, asthi ; from asthi, majie ; from majja,
shukra and from shukra, garbha, ™™

A significant feature to which these citations invite attention to,
is the use of the term #h@fu, to signify the nutrition of the dkntis,
and the dJhafis themselves. I, thus, envisages specific kinds of
precursor nutrient substances required for the use of already existing,
formed and stable dhdris. The distinction between the two usapes

F00, AMIW AN W PR 9 RMmREAT 1 EzeisgmrgimamniiagEer el
EAfUERE SIREITAIRET FFH R TR AT R |
{ Charaka : Sutra 28 : 4-1)
701, gWAT aEmrEan e TEEAIsRenmgRIanE VYT g aqeagsaEE afk-
a9 =g asamTan | {Ibid ii})
702, gur SR arE TG FIRH AT | SAAT o 9T g geT WA o
¢ Ibid, Chi 8 : 39)
703. WA oA WrAAl EEY g ) TARRER: WE: ia e | wWiEew odt ®d
wretETadisia @ t | g ad: gF gl wmEat
( Charaka: Chi 15: 15-16)
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of this term is explained by Chakrapanidatia and Shivadasa Sena, in
their commentaries, on the citations above, especially as regards the
allusion made by Charaka to dhdra-rase and rasedhitu. Says
Chakrpini © It has been staled in the chapter on wividhashifyapi-
tiva { in s:‘ctrasthana) that, rasa-dhdix is nourished by @hira—rasa
but, here (in the chapter on grahani), relerence is made to rasa,
which nourishes rektz. The mention made of lwo rasgs viz., the
alidra-rasa that nourishes the rasa-dhtin would appear 1o be,
apparently, contradictory, which is really not so. The reference to
diidra-rasa, perlains to the prasada-dbhaga of dhdra which has been
treated as rasa.  I'here are two kinds of rasa viz., sthdyi and poshake,
both of which are meani to nourish the dhidtizs.  There ts no difference
between them, as regards their sthanabhada ete,™

Discussing the mode of distribution of nutrients to dhdtis ( from
the point of view kedarakulya- nyiya) he observes. “According to
this view, anna-rasqa contributes firsi, a fraction of i, to the promotion
of dhvity-rase.  The rewmaining poriion is then purveyed to rakila.
Assuming the gandie ( smell ) and varne { colour } of rakéa, it then
proceeds o nourish the dhaturiipa rakia wilh its homologues. present
init.  Mamsa 4Ry 13 (hen, nourished likewise, the homeoelogues of
this d/tite being coulributed to it.  The purveyal of nutrition to other
e iiittis are carried out in like munner,” ™

Shivadase Sena, in his commenlary on the same passage, has
observed that, Nusa lirst proceeds to rakia.  In the rakicsthana, il is
changed into a substance resembling rakia, in colour, and nourishes
the rakta-diild with ils homologues.  Afier nourishing rakie, it
proceeds Lo nourish m@mse with substances present in it, which are
the homologues of this dhatu. The homologues of mamsa preseat in

L A FFNTAIAS stnagsFYTaEr o pAite eAnTInE mET (ge afe )
FEHEA , AT g T, o3 o TRETET 18 2 F4 4 A0y T By awi e
WA AFR: WS | § T wugel 9EA < 3T A e, Te3R,
F4 7% QTRTEdey windiEpRagan 93 39, 18 erliTE wigadEam fd v
TINF HATYL BTAHIEIGIATE TSI 9I9EF aEerg | eI A
Grfl Y =T AuFaE { Chakrapani on the above)

05, ST ongi= FUFHI AT T QINTUH, ATAGRar W 0TE AT -
36 A T8 TTIE, 195 WAIFEAT 49 89 FEATITd e oAy g 3 (GImsi
E aaFgiahT g A g, SrE He ara i, 3 e e
T4 Raean @1

{ Chakrapanidatta on Charaka : Sutra 28:4)
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rasq, meant for the nourishment of mdmsa—dhelu, are named after
this dhdty, as they resemble the latter. In the same manner, rase
proceeds to purvey nutrition (o other successive dhaffs, with their
respective homologues, very much like the supply of water 1o plots in
a paddy ficld through channels-the plots nearer the channels being
supplied with water first,”™"

He further notes : “Akiiru-rasa nourishes { farpana ) the sthayi—
rasa, rudhiva, mamsa, medas, asthi, majje and shukra, with their
respective homologues (present in it) through different channels,
{ pathways}. Thus Lhe 4k3fx nearest is nourished eariier by the
poshahamsha of rasa. The farthest dhiite is supplied with its
homologues, relatively, later, "™

Regardless of the guaint way in which the manner of production
and distribution of nutrient materials to various structural constituents
of the bady has been explained by Chakrapini datta and Shivadasa
Seng apart, these commeantaries focus attention to the recognition, in
their times, ol a distinction made between (he sty or poshya and
asthiyi or poshaka diinis.  They alse invile attention to the more
advanced views held, in those times, on nutrition ‘and metabolism.
Charagha's observation that ' Diafies are what their nutrition makes
themt and, on these depend the normal states of functioning of the
body™ meaning™, food represents the specific nutritional requirements
of each /ity { tissue ) 1s as valid today as il was, when he wrote
this passage.

Poshaka or asthavi dhatis © The mode of production of the
poshaha ov asthayi dhdtis was described, in some detail, earlier,
while discussing dititieagni vyapara. It was then seen that the
anna-rasa { sira-bkaga ) i. e. the nutrient fraction of the food-the

FUB,  f441 18 °F TE 190 WRAYA, 7Y IRSnIIRP FITRIET Ghey9ei 9EaeY, TR 9
TERTRIAA TAEATIN S, Tar ceser W TR, AR Wi i aataT At
FUF WHFRTT HPHEIETTA A 07, T GUTIGE 0 RN Ta-F AT
T AY  GeaTeEAl BRI AT e

{ Shivadasa Sena on Charaka : Sutra 23: 4 )

707, [ ammy o Sven e will wair tmefrwEteg) @HETE sRAgE &49iT; A
T GeTHE ERRGTEl AR silA gUNiE, W A GImEer @R (gt AmAs
fefu qigef AT
{ Shivadasa Seaa on Charkrapani’s Bhanumati tika on Sushruta)

708, wamdi § aragrn wEEeEda ) (Charaka Sttra 28 1 3)
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fina! outcome of fathardgni pikz ( gastro-intestinal digestion }—
reprasents all the proximate principles required by the functional and
structural factors of the body, After being suitably dealt with in
bhiligni pika, this rasa is subjected to further changes in dhBtwagni
paka—the Awyrvedic analogue of intermediary metabolism. This
P has two aspects viz.  prasida paka and hitla pika.  The former
kind of metabolic reaction — the anaholic-results in the synthesis of
raw natrient substances - pfjdliye — into finished organism specific—
sajdtiya-precursor substances, which can be utilised by sthiyi dhatis™
{ already existing, formed, stable tissues) for their eneryy, synthesis
and maintenance metabolism.

The tissue svstems of the body, in the Aywrvedic view, consist
of seven kinds of basic tissues or sapla-dhilis, as they are known.
These ave: rasa-dhite {plasma, inclnding the interstitial fluid and
lymph ) rakia-dhats ‘( elements of blood-erythrocytes ¥ mimsa dhit
{ muscle-tissue ), medo-dhitu { adipuse—tissue ), astii-dhdtu { bone—
tissue ), majjo—dhhity {marrow-tissue ) and shukra-dhats ( elements
of the male-reproductive lissue )™ The production of precursor
substances, required for each species of the already existing, formed
basic and stable tissues ( sthayi-dhidlfis ) are catalysed, as it were, by
specific agnis e.g. rasagni catalyses the synthesis of the constituents
needed for incorporation into the structure of the existing rasa-dhdtu
from appropriate nutrient materials present in the anmg-rase. The
first dAdtu to be formed, thus, is the rasa-dh@i’"). At this stage, the
nutrient homologues of the elements of the remaining tissue systems
are taken over hy the rasa-dhile, which, in the words of Sushruta,
are ever circulating throughout the body ; in doing so it permeates
through minuiest parts by oozing, to nourish, maintain and irrigate,
contributing thus, to the growth of the body and survival.’'* From

708,

These are substances such as glucase, amino acids, lipids } minerals and

vitamins.

710, Ash: Hri: Sutra: 1:13

711, The functuonal constituents of plasma, the modern analogue of sthayi
rasa dhatu, consists of albumins, globulins, fibrinogen, other clotting
or anti-cogulants, sodium, potassium, calcium, magnesinm, chloride,
inorganic phosphate and bi-carbonate,

712. et ol T weald ardygda w0 aqERETaimaEesi-

HIFET@ B RAKA,.......o @t wganmE: Somda a3 vl og setladeaa a:

{ Sushruta : Sutra 14: 3: 12)
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here, onwards, each kind of dk@wagni (these are seven, correspond-
ing to each dhdiu, ) acling upon approptiste nutiient materjals that
are being transported by the rasa dhats, catalyses the synthesis of
poshaka or precursor dhéths of the corresponding  sthayi-dhiatis, as
shown in the table below (—

The specie i; Raw-materials-nutrient Finished products of the reaction
P dehi:pem’s_: homologues of dhitus trgm | - - T e
ot Chdtwagnl = ihe tood substrate, | Prasadapaka . Kittaphka
N II
Rasdgni Annarasa Rasa—dhitu {Shleshnxa
Raktagni !Nutrient homologues of | Poshaka asth- | Pitta
*rakta dbdtu-raw inaterials ; ayi {precorsor}
in Lhe substrate, in rasa- rakta dhitu
dhitu
Mamsagni | Do of mamsa~dhatu Do mimsa- Karnamala
dhitu Akshimala
Nasikamala
Asyamala
Luwmakupamala
Prajananamala
Medogni Do of mimsa-dhatu Do medo-dhity Sweda
Asthyagni Do of asthi-dhati Do asthi-dhatu ; Kagha
Shamashru
Loma
Nakha
Majiagni Do of majja-dhata Do majja-dhity] Akshi-sneha
Vi-sneha
B | Twak sneha
Shukragni Do of shukra- dhéta Do shukra-dhatu | Ojas (7
i

Thus, are formed the seven kinds of poshake or nutrient dhatis
which are then purveyed to the sthivi-dhbras through sroldmsi, speci-
fic to each dhitu by the sthayi rasa dhgtu.'V

The second reaction i.. the’ kitfe-paka relates to waste—products

713. According. to modern physiology and bio-chemistry, the products o f
intermediary metabolism are these which are formed as intermediate
Products, or hormones to be used by other cells. These include lactic
acid, prruvic acid, citric acid as well as amino acid intermediates, aceto
acetic acid, beta-hydroxybutyric acid and acetone from lipids and
hormones,
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{hat arise in the course of metabolic transformations described above.
These substances are taken up for either being synthesised as hairs of
the head and body, beard, nails and other horny structures of the
body or for composing various kinds of excretions which' are elimin-
atedd from the body, from time 1o time through mifre {urine},
purisha ( feces ), sweda (sweat ) etc,

While commenting on the chapter on srolo-vimina, Chakrapiing-
deatta has drawn a clear distinetion between the esthGy and sthiyi—
dhatzs. He has observed thal srofdmsi transport asfirayi dhans.
These represent the food whiclh has been subjected to pake and
parindmas. They are posheka dhifis meant to nourish sthdyz
dhatis’™

In addition to reasons furnished above to show that the term
d i, uniess otherwise qualified, pertains to intermediary metabolites
which are meant for utilisation by sihdyi-dhins {or stable formed
tissues ), phiysical qualities and funciions ascribed o them by the
samhite pgranthes also emphasise, in general, their nutrient nature,
as the table furnished below will show (—

Panchabhoutik | Soecial
constitution and pro- Functions
_ _._.. bhysical qualities . perues .
1. Rasa Dhaty: Apya
1) Drava ( Liquidity ) f’reenzma Freenana
. Gratifying } Gratifying )
(2) Sara (Fluidity ) Snehana Rakta pushti
) {Oleating) { Nourishing
(3) Maonda ( Opacity ) Dhairana the blcod )
Snizdha ( Vi ity ) L. Dharana
(4) Snigdha { Viscosity II\’drilc.r{l;";:Zg ( Preserving )
SR VT . .
bearing, Crating
tect = - [}
protecting refreshing )

(5) Pichchila ( Unctuous }  Soumya.

714. These include, in modern parlance, degraded or ploymerised proteins
which are atilised for the synthesis of fibrous and hotny structures-hair
nail etc. and others on their way to he excreted. These include Coy urea,
creatinine, utic,-acid, phenols and their conjugates modified steroid
hormones and their conjugates, sulfates, indican, billirubin, urobilinogen,
porphyrios ete,
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Physical propertics and functions of sapta dhaiis :

Panchabhautilc Special
constitution and pro- Functions
physical (ualities perties

I1. Rakta dhitu ;. Agneva,

(1
(2)
3

Gl

Drava ( Liquid } Visrata Varna—
(Smelling prasadana
Sara { Fluid } fleshy } (Imparts
colour ).
Manda ( Opaque ) Rig Mamsapushit
{Coloured) { Nourishes
Snigdha { Unctuous ) the méimsa)
Spand ana Jivanam
Mridu { Soft) ({ Movement)  { enlivening )™

Pichchila { Viscous ) Ashitoshna Sparsha
{ Neither hot gnayana

nor cold ) { Responsible
Asamhata (Not of any  Saumyagneya for tactile
shape ) sensation )
Ind e Produces
ndragopa sama varna vridahi { growth )
{ Red in colour ) or kshaya (wasting) of

ther dhitus. ™
Madhuram ( Sweetish) other dhitus

{10} Lavanam {Saltish }

715, mgmamwefAnmsitseg . . . . . A (Charaka)

fiory { Sushrota : Sutra : 15); =7 { Sushruta : Sutra: 14)
wpg¥ ( Sushruta : Sutra : 15 ) erime (Ibid : 14 ) 32 { Ash. Sam : Sutra: 19)

716, ARTEEETERIRINEY P16 71901 ( Charaka ) § #i=rdig { Ash. sm :

36 ). and ( Sushruta : Sutra 15 : 10} Dalhana )
3. admurgm (1bid ) 5 wieghe ( Ibid } srdem (Ibid : 15 ) ; wgi=an i#% (Ash.
Hrid : 27 ) voaime ( Sushruta : Shar. 7 ) argni emae? SidveEmT (1bid 14 )
s gaet o1 25T ST 101
I 0T WA TR ST S v
{ Sushruta : Sutra 14, )
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Properties and functions of sapta dhatis - ( Contd. )

Panchabhautik Special
constitution and pro- Functions
physical quatities perties
1. MGmsa dhatu-Farthiva
(1)} Sthula {Gross in form ) Sharira pushti
{ Strengthens the body )
{2} Sthira { Static} Medas pushti

{3) Guru (Heavy)

{4) Khara { Rough)

(5) Kathina (Hard)

(6) Shlakshna ( Smooth}

( Nourishes medas. )
Sharira lepa

( Covers the body )
Mala pushi™

{ Nourishes mala)

1V. Medo dhatu-Ap-Prithvi:

{1) Drava ( Liquid)

{2} Shlakshna (Smooth )

V. Asthi Dhaty — Parthiva.
{1} Guru (heavy)

{2) Khara {rough)
{3) Kathina { hard)

{4) Sthnla ( gross}
{5} Sthira (static)}

717, wgs R gAngEEEg, . .. R

Snehana { Oleating )
Swedakaraka

{ Produces sweat )
Asthi pusthi

{ Nourishes the asthi )
Dridhatwam

{ Secures sturdiness )™*®

Dhéarana

( Bearing, supporting )

Majja pushti

{ Nourishes the majja )
Mamsa Alambaka

{ Provides support to mamsa )

aiiar { Charaka); s@am (Ibid Chi. 15}

afitgid . { Sushruta - Sutra 15); '3 9fF { Sushruta @ Sutra 15)
TEE: { Ash: Sutra 19); w@g® ( Ash. Sar : Sutra: 19)

718, #yermsdr ( Sushruta : Sutra: 15-10 Dalhana); za: {Charaka Chik. 15} ;
2o {Ibid) ; @g7 ( Sushruta : Sutra 15} ; Bagars ( Sustruta : Sutra 15 );

@Ry (Tbid) ; ame { Ash, Sam, Sutra 19} ;
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{6} Miurtimat ( with form )™
V1. Majja dhaiu-Apya.

(1) Snigdha (unctuous) Snehabalam
( oleates }
{2} Mridu (Soft) Asthipiiranam

( fills up the asthi)
Shukra phushti
( Nourishes the shukra J*®

VIL Shukra dkatu ~ Apya.
{1) Sphatikabha ( Crystalline & Garbhotpada

white ) { Produces garbha )
{2) Drava {Liquid ) Chyavana
(3) Snigdha ( Viscous) { Sensation of ejaculation )
{4) Madhura { Sweetish )
{(5) Madhugandhi { Smelling Priti
honeylike } {Fondness )
{6) Guru (Heavy) Dehabalam

( Strengthens the body ) ™
(7) Bahala (thick)

The pattern of distribution of dhatus : All ancient samhita
granthas have postulated the view that sepfadhdiis are produced in
a kind of progressive evolutive metamorphosis, beginning with
rasa—dhatu and ending with shukra-dh@tu—the previous dhdiu being
transformed into the next higher. Thus, rase—dhars, formed from
anna rasa, is stated to be transformed into rakia dhBtu, rakia dhdlu
is then transformed into siamsa dhafn, this dhdix is then, trans-
formed into medo dkdtu, which latter, in its turn, evolves into
asthi dhdtu, astht dhiily is, thereafter, turned into majja dhdiu and

719, e R gRfageaerte . e ... 9li¥an (Charaka} wwq (Sushruta
Sutra 15) s=ngid ( Ibid ) sterdiat s ( Ibid, Sharira 5)
720, wWF g 9 s (Swvshruta: Sutra 15-10 Dalhana) fammz { Charaka
Chi.15 ) @grgn { Sushruta : sutra 15 ) srew giww { Ibid 16 ) gepgiies { Ibid )
721, VEREE g4 R4 99t mynfa 9 gEiesiE g RREEsE w
( Sushruta: shar. 2.11)
% 5% % {5 oyt 95e 3 L ( Ash Hrid : Shar[1)
miieary { Sushruta : Sutra 15) =q47 (Sushruta : sutra: 15) s ( Ibid.)
pwey ( Ash Sam : Sutra 19}
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o
e

majia dhdix evolves into shukra dhitu. Te following will make

the idea underlying the process clear :—

rasa—->rakta; rakia—-mamsa; mimsa—->medas; medas——>
asthi ; asthi—->majja ; majja——=shukra.

Charaka and, {ollowing him Vagbhala have described the
evolutive metamorphosis of Jki{Es as occuring in the course of
dhutwagnipika, vielding dhitis and kittas, inits praside and killa
pakds, respectively.  In alinost every context, these d/iditiis have been
stated by them to be constantly undergoing metamorphosis and
transported through dhStuvali@srof@msi { channels that conduct
dhaltis )" In other words, the term, dhdtu, unless otherwise
described, would appear to pertain to nutrients in transit and not to
tissues that already exist, such as bones, muscles, blood ete.

The implications of this theory, have been sought to be explain-
ed in terms of three different hypotheses. According to one view,
described by Chalbrapinidatia as the sarvitma parindma paksha,
the evolutive metamorphosis of dhfitis is comparable to the process
of the souring of milk, in which the entire milk is converted to curd.
In the sume way, the consecutive steps, in the process of the form-
ation of Jhatis have been cnvisaged 1o proceed as (ollows @ the entire
rasa-dhdtu substrate evolves as rakla-dhiitu, similarly, the rakta dhah
substrale, as a whele, is then transformed as the mamesadhifu and
so on.* 'This, view, is scen to have come up for considerable
criticism and was possibly rejected on the ground thal sarvitmg

T22. wnmvh A W AIEFRIETAISEY W) el geT A 99 gEel 9w g
{Charaka: Ch1 15 :16)
LHIETR AR A RS AT T Risfia 97 e mo o A AR 0
(Sushruta : Sutra 14 : 10)
TE® AN MY QHACHIEANSE 20 NEN HEG £ D% ARTES: 9SHEF
{ Ash, Hri ; Sh8 3 : 62-63)
723 A @ GTMANMATE SR s
{Charaka : vi5: 3
A% & AERRIrETAT DAL SiTggaa@A 1 (ibid, Sutra 28 5)
724, WRIRITEAEETE GON FsgdH-TT-m CRESE uROHE 1 BH W SEeYAT O
SNSRI TAEEAT R AN G Fag a¥-efueen w9
Wa(R, AT FoEAl TR I AT | T TRIEAISTT RIAIESY 745 |
(Chakrapdni on Charaka: Sutra 28: 4)
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parindma paksha is self-contradictory, as the conversion of the entire
rasq it rakta and, rakta, likewise, into mdmse and 50 on, will
leave no rgsa behind, if a man fasts for threce or four days. The
outcome of such a transformation, if this view is tenable, will only
lead ta the death of the individual, Evenso, a month’s continuous
fiest may rasalt in the filiing up of the body with nothing hut shukra
which, however, is not the case.”  He then proceeds to observe that
“rasa, in its entirity, is not converted into rakla; only that fraction of it
witich i1s homologous Lo #ahfe 1s turned intoe this dhdfe.  The remai-
ning portivn of rasa is generally spoken of as sekie as it assumes
rod colour, while passing through rakiasthanas ( vakrit or Hver and
Pliha or spleen ).” Thez untenabilily of this view will be scen from the
(act that asthi vriddlii does not follow medo vriddli as asthidhilu
is not nourished by medas but by sasq which, while traversing through
medasdhiaty resembles this dhiie.™", In addilion, the hypothesis that
the entire preceding dAAf: may be converted riz snesse into the next
subsequent dA%E {ails to explain how kittas {wnsle products are
produced ).

The second and third hypotheses have sought 1o explain the mode
of production and the pattern of distribution of {he nutrient analogues
of dhitis, having regard lo kedaribulya and Rhalekapote nydyas,
respectively. According to  the former hypothesis, the mode of
production and the pattern of distribution of the nuirient analogues
of diilEs o different specics of alreandy existing, formed and stable
dhiatics (tissues ), are comparable to the channeling of water to the
many plots of paddy or wheat fields. This asnalogy vefers to the
system of distribution of water from a river, lake, tank or well, to
plots in rice or wheat fields, through a main channel which branches
and re-branches into ever smaller channels to supply water to the
nearest as to the farthest plots under cultivation. Likewise, in this
view, while rasa—diiilF transports ansmarase through the main

W W 4T SSER AT AT o, T gaia®Rey it A ien
HEE I, NG T E A R ol eng (Ibid )

726, wali i wE 4 Al D ameuadfraariveE, Booid BEa rvEaesl 9
SrvEd TATETAS (F= i asAawitars Aimyert, A ana pi e
ARG Y (R, AW o NI sty Wdn, Wi ald RepreqeelitT T Wi
4% ( Chakrapanidatta on Charaka: 28 ; 4)
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introduction to kayachikitsa . . . . .

Cireulatory channels, innumerable smaller and still smaller channels,
that branch from the main ones carry the rasa dhdfi to all the
sthayi dhitds to nourish them. Amplifying this hypothesis, Chakra-
panidatia has observed that the poshaka rasa derived from food, is
transported to the rasadh@i and nourishes it by contributing
essential nutrients required by this dhéit. The remaining portion of
Ghara rase present in the rasa-dhatu, then, proceeds to nourish the
rakia dhdtu, while circulating through the seat of this dhdtn-the liver
and spleen—wilh substances possessing homologous smell and colour.
The other dkitizs are also nourished in a like manner.™

According io lhe latter hypothesis, rasa is purveved to dhatas
through distinctly different channels. These channels carry nutrient
materials, specific to each di@ty. By implication, nutrient clements
required by a particular dAdfn may have no use for other Jdhdtas and,
these materals are, therefore, not lilely to be chanpeled to dadfiis
other than those for which they are specifically meant. The dhiitzvdha
srofamsi ( channels that transport nutrients to dkafis, become smaller
and ever smaller { minute or sikshma) or longer (dirgha), as the
case may be. Amnnae rasa furnishes the kind of nutrition rase dhtie
needs, as it flows through the rasa mirga- the rasaveha srofamsi—the
fraction of it meant for sakie flows through the rakte miGrga-
rakiavaha srotdmsi and provides nutrition 1o this dAGZ. The supply
of nutrition to other dhGfis is proceeded with in a like manner,**

Thus, ol ideas of en masse transformation of an earlier dhlfx
into the next one ahove, postulated on the analogy of kshire dadhi-
nyaya, having been shown to be untenable and fanciful, other hypo-
theses are seen {o have been advanced, in keeping with observed

T27. A4S g —FIOEIAAT W Jrgdev, agereeed @l aged T
Fegarim & W 1493 ; sywes wwulmEm: By ﬂrﬁmn“qum?ﬁmtmﬁmaq est
f@gafy :‘umaaqﬁar&'—! el S genf, mms vt atd g, aan ey
T g1 TRy |
{ Chakrapani on Chraka : Sutra: 28:4)
S ST AR pyraga na: ewEl TR, A & W aR
NET RN areeAm gn SRR, wrﬁv.sﬁmﬁr Hiatersied  eawaeEn
Tafidl = WA twdwEwin  wnen Y daE, W TR e s
(trimenhaied ) twOTE WA oF TR, @ AT
HEATE WA 9 dveld, Rgweediefamg o SeaRimasi G
(Ibid )
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facts and critical inductive, deductive and analogical reasoning. The
analogical basis of these hypotheses are the ked@rikulya and khale-
khapotanyayas, which are seen to have helped to llustrate the sambita
version of dhftu parinama and the paitern of their distribution to all
tissues of the body. Siated in brief, the gnng rase absorhed from
the {@dho-) @mashaya ( small intestine } carries in it nutrients required
for the nourishment of the seven species of sthay: dhatis { tissues } of
the body. It first contributes the fraction reguired for the synthesis of
the funcilional constituents of sthdyvirase dhafi. The remaining portion
of anna rasa, representing the nutrients meant for the nourishment
of other sthidyi dhatiis are taken over by sthiyi vasa which, by the
way, 15 ever circulaling through various circulaiory channels of the
body—both macroscopic and microscopic.

While- passing through the sthaas of rakia (blood {forming
organs } rasadHats supplies nutrients carried by it for the synthesis of
sthityirakia dhfitu, which latter, again, circulates through the medium
of rasa—dhfttn. Due to the presence of rakla dhity in i(, the rasa—
(dhiitd is now coloured red, for which reason, this dh@ts is “spoken of
as rafia.

The pattern of distribution of metabolically processed nutrients
i. e., the asthayl or poshaka dhitn throagh the medium of rasa
(—rakta) has two™ aspects viz. (a) general and (b) specific. The general
aspect of the distribution pattetn relales to the transport of asthdys
dhatns to sthiyi dhdtis from the main pumping station-the hridaya
or heart-which has been described as the m3la or root of rasavaha-
srofdmsi i. e. channels through which rase in conducted and also
the sthana (seat) of rasa dhBtu™, ihrovgh dasha mahi mula
dhamanis™™ (or the ten preat root vessels that pulsate ), which are large
to bagin with and branch during their course into ever smaller branches,
comparable to kulyas or cannals. The asthayi or poshaka dkatis are
thus brought into close proximity of sthayi dhiifus, comparable io
kedaris { or plots in paddy or wheat fields), Sthayi dhdtas ( kedaris)

729, oAt Wl ggd 59 3 % 98Rg (Charaka:vi5:8)
WHE . aihd ggd Wwatiean Jwe: ) { Sushruta : Sh 9,.: 12)
730, awmEgHwSE . . . . . L { Ibid, Sutra 14 : 3}

731, A R SSAr TEER A AN
siATagn: s, AT aua: ( Charaka ; Sutra 30: 8}
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that are nearest to &flyezs { cannals } are nourished first and those
that are farthest, the last.

It would appear that the concept of diatuparingma krama or the
order of progressive evolutive metamorphosis of annarasa into rasa
and other Jhatis, as envisaged in the samihita pgranthas from the
point of view of the kedari kulva sviya, to be based up on the
order of distribution of asthay ditis to sthave dhiitis, both in space
and time. Thus, sthiiyi rgsa dhili s nounshed and replenished
first by its nulbent homologuss present in anngrase.  Similarly,
rakia dhati is nourished with ils nutrient homologzue, now present in
the civculating rasd didtuy.  The supply of homologous nutrient subs
stances to nmubmsa digitn follows nexlt as rase (rakia) traverses
through this dhaf and so on, il the farther-most shuksd dhatu is
supplied with the type of nutrients it needs from rasa ( —vakfe ).

The scheme of the specific aspect of 1he pauern of supply of
nutrition to sthdyi didifus proceeds on the hypothesis that, like
kapothds ( pigeons } which pick up the kind of orain they need from a
pile of them and return to their place, the shavi- dhétns and the srotas
related 1o each member of dhiiti species exercise a selective descrim-
fnation as regards the kind of poshaka dravya (nulrient substance )
they need. [n other words, as stated clsewhere, the srofgs of each
species of sthayi dhitn conducis particular kind of poshaka dhfitis
or nulrient matertal needed te meel ihe specific requirements of that
dhatu and no other. ‘The sifilyi dhiitits, for their part, select and
pick up only (hese nuatrients, in circulation, which they need and no
olher. Thus, sreftimsi are secn to be classified after the names of
sthizyi dhitis to which they transport homologous poshaka-lats.

The two hypotheses on which the summation above is based
may appiar to be both naive and quaint; they arc neverlheless,
extremcly significant, ecspecially in the context of parallel modern
developments in related fields of studies, as will be shown later.

An appraisal of the concept of rasa and rakea dhati's

The discussion above has, while focussing altention on the three
basic physiolegical factors via., () estl@yidhtitis { nutrients ), (ii ) the

732, Rasavaha srotas, raktavaha srotas, mamsavaha srotas, medovaha srotas,
asthivaha srotas, majjivaha srotas and shukravaha srotas.
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mode of their formation and the pattern of their distribution to and
(iii ) the sthdyidhatis (formed and stable tissue elements ), also laid
emphasis on the existence of a separate identity and individuality of
rasa and ral:fa ( sthidyi } dhatiis. This distinclion, is important and
needs ain apprajsal.

According to Charake, rasa is colourless™ and it gets coloured
red under the influence of the heat of péife.” In Sushrita’s vicw, the
origin of rase is food. It is extremely fine and thin in consistency,
ft is the quintessence of nutrition and iis primary seat is firidave
from where, il spreads throughoul the body, through twenty-four
dhamanis which branch from the latter, and constantly soothens,
maintains and irrigates the body by oozing, It permeates the entire
body. While flowing through the various dshayas, it comes in contact
with doshas, dhditus and melus. it is a visceus foid and functions by
lubricaling, vitalising, moeistening and nourishing the body.”® It
becomes coloured red while passing throvugh velrid and plika under
the influence of the fipa of tejus. Iiis, thercfore, spoken of as rakta, ™

According to Chakrapanidatia, who was quoted earlier, #dsg
contributes to the formation of rakia with parts of itself, which are
the homologucs of this dliiE.—S1E QE WF— Rasa ilsell s not
transformed inlo rektadhaly. Geq R The remaining parts of it
sig-assumes red colour as it traverses through rakiasthinas. ™7
Siivadasa Sena, likewise, was quoled to have advanced the view that
rasadhdln, in the course of its circulation, comes first in contact with
the rakiasthmna where, il is turned into a substance resembling rakia,

733, wegs v adsfA., .o (Charaka: Chi 15:23}
34 BT G N A A0
fAsTiLir: @ AW T TR I (1bid 28)
735. @79 ATH WO B USSAan mAmARSIE 3N 5w aithedE-
et Ee el AR QAT IR QerTR WET R e | AR -
Wi saE s e raniaEa L Al e T TR AT |
T Corarm —(gnid freaetsy T el BATAN—T G 59l Sea s
Fri 3 afier geamidy { Sutra : Sushruia 14 3)
7536, wasa it ar agrdier gr unghide (Ibid 4)
THANCTAT T4 TOIH S IS4 &
HETPAT: WA GRS 0 (Ibid 5 )
737, = ol @ wgsadiinEn ¥ AR #68 Mitnasaranifens Dilagmein
{ Chakrapanidatla on Charala : Sutra 28 : 4}
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in colour, and it then proceeds to nourish the raktadhBtw™ with subs-
tances which are homologous to this dAatu. Evenso, Ayuwea'asﬁtm
was shown to have stated that rasa is rakia and vice versa.

The foregoing are a few but significant views of the many
found scattered in the ancient and medieval Aymrvedic literature ois
a vis rasa and yukta diBtes. They invite particular attention to the
fact that, (i) »ase, which is the circulating fluid is itself colourless
(ii) a part of the nutrients which it transports through the rakiastha-
na and, which are the homologues of rakiadhdtus are converted into
a substance resembling this dhiin. By the term raktasthiana is
meant either Lhe site where rakia is formed or stored or both. It was
pointed out, while discussing ranjake pitte, that yaheit (liver) and
pliha (spleon) were already recognised by Charaka, Sushruta and
Vagbhata as rabitasthanes, In addition, yakrit {liver) and plike
{ spleen ) have been described by all these authorities as the nilam
(root, basis ) raklavaha srofamsi { vakta carrving channels ),

The need to recognise the red- bone marrow- the sarakiam medas.
also as an important rekfesthanae was then emphasised. (i) It
would appear from what has been stated above that the part of rasu
which i5 converted into o substance resembling rakfa is catalysed, as
it were, by rakfigni, yielding, in the process, a rakia precursor subs-
tance 1. e., the astkiyi { poshaka ) raktadhiiy. This fraction, together
with the ranjakd pitia (the Avurpedic analogue of the red cobalt—
linked enzyme B, present in the liver ) and, the pachikamsha, leads
to the production of dhiaturiipa vakia. This process may be represen-
ted as hereunder :—

1. Homologues of rakia derived 5 Asthiyi or poshaka
fm_;_n ahdra, present in vasq — ¢ Rasagni = 4 (precurser) rakta-
dhatu 5 ( dhiitu

2. Poshaka rakladhdtu-+ pachakamsha————> DHatusiipa rakta or

sthiyi vakladhatu

738, fEarw mA T oW IR A ROFTNEIE TR TR N, 0
TRMA EFFE1 9 { Quoted by Shivadasa Sena from Bhanumati-
Tika on Sushruta-sambhita )

739, IM@aTgat hant agas fer v (Charaka: Vi5 8)
Bt T AT Tgeded waifsyw . { Sushruta @ Sha 9:12)
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{iv) Dhaturiipa rakia (which is red in colour ), is then transported
from raktasih@ings by the coloutless rasadkitu which also appears
to be red, while in circulation. It is for this reason that the chiculating
rasadhdfu is, generally, spoken of as #@kfe. In fact, this fluid is
rasadhdti cum rakladh@tu. (v) At the level of the other sthivi—
dhitas, such as the mamsadhdiu, medodhilu, asthidhdtu majjadhdtu
and shukradhitn, it s the colourless rasadhafy that permeates
through srofommkhas (the pores in the srofas), o provide ihese
dhafits with their respctive asthayi or poshakadhidlus. From the
sthavidhitis, vasadiitu also receives their malas { kittas i. e. waste-
products } and transports them through rasayanis o sires {veins.)
where, again, rase becomes once more a part of circulating ralkia.
The siras, linally, empty their contents into th2 iridaya ( heart ).
{ vi} It will he seen thai the sthayi rasddiais acts, all the time, as
the comunon metdbolic-pool, carrying, as it does, poshaka dhatis
which are said o b= constantly undergoing metabolic transformations
{paha) as well as malds, in transit, cither to be utilised or tu be
elitminated through mitra, sweda, purisha and such other excrelions,

{vii} The obvious difference between the rasedhitn and rakia-
dhittu is like the difference belween plasma and erythrocytes on
the one hand, and the blood and the lymph, on the other.

(viii}) The circulaling rased#@t« is also the medium of transport
of shleishmite Ojas—ihe factor responsible for vyadhikshamatwa
{ resistence to disease ). Evenso, it is the main source from which
all the kgphasthings, including the five different aspects of kapha
obtain their water as well as the ingredienlts with which they are
composed.

(ix) A more important aspect of rasadhdix is that, it is not only
the medium of transport of asthayi dhiatiis but also of doshas. It
( rasa-rakta ) serves as the medium of transport of vitiated ( prakupi-
la) doshas. According to Sushruta, the circulating rakta is the factor
that dissiminates the prakupila doshis throughout the body, having
itself become involved in the process.™?

740. Sushruta; Sutra 21 ; 26; Ibid 21 ; 29 and 14 : 28.
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It will, thus, be seen that rasadhity las to be studied in its two
main aspects viz., { a } as a floid apart from the circulaling »akfe and
{Iy) as a factor with which rakiedhdin co-cxists, In other words, at
the level of hridaya, dhenanis and siras, it forms part of the
circulating rafte, from whicl latter, it separates, at the level of srofdmsi,
to return back to Airidaya again,

The foregoing summation based oa references drawn from the
azailable edivions of sam & granidias and the commentaries thereon
are s2en o b2 borme ont by modern researclies on blood, plasma,
tnteratitial fluid and lymoh. It is necessary to study the concept of
rasadhate having regard to these contribulions.

Plasma, tissne-fluid and lymph

The blood or cicculating ralta, aceording 10 modern views, is a
Lyuid-tissue and a complex (tuid, one in which the intercellular struct-
ure 15 liquid rather than fibars.  In other words, it is composed of
cells and plasma which latter separates the cells.  Approximately,
half of the total quantity of Llood is compased of cellular elements
and the other half by plasma. Nonethelezs, hlood appears to
be homogengous and  brilllanily red— a  redness comparable (o
gunjdphiala, indragopa, padmeelc, It is, however, heterogenous in
its composition.  When allowed to stand still or is centrilupged, it
separales into two distinet portions—a lower and an upper. The
former- approximately less than half of the specimen, and about 45% of
the total volume, is packed with the formed {sili@yi) celldar ele-
ments comprising of leucocytes, crylhrocytes and platelets. The
apper fraction s a straw coloured fluid-the plasma. In man, each
cabic mitlimetre of Hood containg over five million erythrocytes and
over five thousand leucocyies. * Under normal conditions, the white
and red cells flow interminglad m the ceniral part of the blood
vessels forming an axial sireom which Is separated from the cell
wall of the vessel by a plasmatic zone, free from cells.”.™

The crythrocyies are rod due to the presence in them of a
complex protein-iron pigmenl viz., the haemoslobin. A peculiar
proporty of this pigment is its capacl'y {o combine readily with
oxygen. When  currying a full complement of this element, the
aemoglobin appears to e red. When, however, it carries carbon—

711, William Boyd, Text-Book of Pathology, p. 96., ¥ Edition
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di~oxide, it is somewhat blue. The lencocytes which are white, as
their name indicates, play a leading part in the defensive mechanism
of the body against injury and infection. Thev represent the cellular
aspecis of immunity. The more numerous erythrocytes are the
maodern analogue of the dhGiuriipa rakta or sthayi ralladbiife and
the leucocyles are 1o be considered as a part of the kapha organisation
of the body.

Plasma, with which we are immedialely concerned, repregents the
fluid fraction of the blood. Iis main constituent is water and ils source
food. Ilis for this reason that it is spoleen of as the Blood-water.
Under normal conditions, it vccupies over hall of the total blood
volume-the percentage may vary wilhin a narrow range-but, under
abnormal conditions jit may exceed its usuat limits. As pointed oul
eurlier, the plasma is straw coloured and 1s composed of about 91%/,
water and 9%, solids. Solids, include a vast variety of substances, which
have been classified, roughly, under three groups, the boundaries of
which are not sharp, since there is considerable overlapping.  Firstly,
there are the nutritional subslances or poshakediatis, which are in
transit for being utilised by different species of cells of the body ie.,
the sthiivi ( poshya) dhafis. This group has been sub-divided into
two classes viz.,, {i) thosc which are primarily absorbed from the
intesiinal {racl—anne sar@-such as plucose, amino acids, lipids,
minerals and vitamins ; and (ii } those which are formed as interme-
diate products or as hormones in certain cells and are being trans-
ported to be used by other cells. These substances include lactic
acid, pyruvic acid, citvic acid, as well as other carbobydrate interme-
diates ; creatine and other amino acids intermediates; aceto—acetic
acid, beta-hydroxybutyric acid and acetone from lipids, and the
circulaling hormones. Among the nutritiona]l substances is also
included the oxygen. This group also comprises of excretory substan-
ces in transit for being excreted by Lidneys, liver and lungs. They
include carbon-di-oxide, urea, creatinine, uric acid, phenols and their
cojugates, sulfate, indican, modified steroid hermones and their
coningates, bilirubin, urobilinogen, porphyrins, and such displaced
enzymes as amylase, phosphatases and pseudo—cholinesterase. The
second group represents constiluents which are involved in the
mainienance of the functional integrity of the blood, known as func-
tional or intrinsic substances of the blood. In the red cells, they
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include haemoglobin, glutathione, adenosine-tri-phosphate, varibus
cellular enzymes, potassium, magnesium, and organic phosphates, In
plasma, these functional constituents include albumin, globulins,
fibrinogen, other clotting or anti-coagulant factors, sodiam, potassium,
calcium, magnesium, chloride, inorganic phosphate and bi-carbonate.
Water is a commoeon factor to all the three groups.

The tables below furnish details as regards (i) the normal com-
position of plasma ; {ii) its functional constituents , (iii} the normal
range of nutritional substances present in it and (iv ) its normal range
of normal excretory substances.

TABLE 1

The normal composition of plasma

Constituents FPercent Constituents Percent
Total solids . .. . 83 Lecithin . |, . R 0.2
Inorganicsolids . . . 0.8 Cholesterol . . . . ., 022
Serum albumin . . . 486 Sodium . . . . . , 033
Serum globultin . . . 22 Potagsium . . . . . 0.015
Fibtinogen . . . . . 0.4 Calcium . . ., . ., . 001
Nop—-protein nitrozen . 0.025 Magnesium . . . , . 00025
Urea-nitrogen . . . . 0012 Irom. . . .. . - 00001
Amino-nitrogen . . . (005 Chlorine { Chloride ) . . 0.36
Reducing powder Phesphorous (total) ., . 0.010
asglucose . . . . . 009 v acid (soluble) . . . 10.0035
Trueglucose . . . . . 0.08 » iDOrganic . . . . . 0.003
Laeticacid . . . . . 0025 o lpoid Lo 0007
Total fatty zcids , . . 038 Sulphate sulphur |, ., . 0,001
Total lipids . . . . . 067 Bicarbonate
Fat . . . . . ... 0l (HCO) . . . . . 015
LhasNHCO; . . . . . 021

skLovatt Evans., Starling’s Principtes of Physiology., p 511.,1952 Editicn,
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TAELE II

Normal range of blood concentration of functional constituents { Average
values in paranthesis : values are for plasma wunless otherwise speeified) t

1. (Cations

Hydroget: ions {as pH )

Venous blood

Arterial blood
Sodium 317-340 {329 mg/100cc.
Potassium 16-21 ( 182 ) mg'100cc,
Calcium 9.5-10,5 { 10) mgfi0ece.
Magnesium 1.9-2.5 (2.2) mg'100cc.

2. Anions
Chlaride 355-390 {370 ) mg/cl 100cc.
Phosphate
Adulis 3.0-4.5 (3.8 ) mg. Pf100cc.
Infants 50-8.0 (6,5 ) mg P/l00ce.
Bicarbonate (HCQ-)57-62 (60} ce.
CO,fCi00ce.

3. Plasma proteins
Total { including fibrinogen )
Albumin ( Howe method )
Globulin { ,, w )
Fibrinogen

4. Haemoglobin { In whole blood )

Male-adults
Female adults

7.33-7.43 (7.38)
7.35-7.45 ( 7.40)
1.38-148 {143 ) mEq/L
4.0-54(4.7) mEg/L
48-52(5.0) mEq/L
1.6-2.1( 1.8 ) mEq/L

100-116( 104 ) mEq/L

1.7-2.8(2.2) mEq/L
2.9-4.6(3.8)mEq/L

25-28 {27 ) mEafl.

6.5-8.0( 7.3) Gm{100cc.
4.0-5,5( 4.5 ) Gm/1%0cc.
2.0-3.0{2.5) Gm/100cc.
0.2-0.4(0.3 ) Gm/100cc

14-18( 16) Gm/100
12-16{14) Gm/[100cz.

Y W. 5. Hoffman., The Biochemistry of Clinical Medicine., p. 8, Year

Book Publication,
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TABLE IIl
Normal range of plasma concentration of wulrilional subslancess
{ Average value is given in paranthescs ; ail, values gre in torms of mgl100
et unless otheriwise specificd )

1. Substances absorbed from the intestinal tract

during meals ;
Amino acid N

Winthydr in method { a-amino W)

Colorimetric method
Glucose

True values ({yeastor Somogyi

method )
Folin-Wu
Glucosamite
Lipids
Tatal lipids
Total esterified fatty acids
Phospholipid P
Cholesterol
Total
Ester
Free
Neutral fat { as fatty acids)
Water
Iron
Males
Females
Zinc
Copper
Vitamin A
Carotenoids
Vitamin C { ascorbic acid }
Plasma
WRBC (saturated state)

Substances formed as intermediates in

metabolic processes:

Lactic acid { basal conditions)
Protein-bound iodipe

Cheline

Acetoacetic & beta-hydroxybutyric acids

Oxygen

Capacity { whele blood )
Males
Females

Percentage saturation ( arterial bioad)
{ vensus bleod )}

3.5-55 (4.5}
3.5-T0(5 0)

G0-90 { 80)
B0-120 (1003
63-88 {77)

J40-800 (620)
7-20 {13 mEgfL
6-15 (8.9)

135-260 { 185}
45-200 ( 130)
(55
015 ( 1.1 )y mEq:L
42,400-94,400 ( 93,600 )

0.115-0.167 (0.143)
0.90-0.145 (0,117 )
0.12-0.48 (0.21 )
0.086-0,161 { 0.12)

25-8Y { 41) ogflU0 cc.
24 231 (106) w100 ce.

0.9-1.5
22

G20 { 1)

5-8 (6.5 ) ug/l00 cc,
0.3-15

0.1-10{ 05

18-22 ec/100 cc.
L 20.7)
(19.0)

94-964

60-85%,

*W. 5. Hotfman., The Diochemistry of Clinical Medicine, p. 6., Year

Book Publication.
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Mormal range of dlood cancentrations of exerclory substances

( Average values in paranthesis; values are for plasma and in terms

of mg/100 cc. unless other wise specified )

WNon-protein nitropgenous substances
Trtal non-protein nitrogen
Whole bicod
Urea N
Whole blood
Uric acid
Whale blood
Creatinine
Whole lilood
Ammonia N

Phenolic products
Total phenol
Indican

Sulfur containing substances (not necez—
satily excretory substances }
Inorganic sulfate { a5 5 )
Ester sulfate (as %)
Neutrai sulfur
Bilirubin
Total { 30 minute indirect }
One minute direct

Serum enzymes
Alkaline phosphatase-Bodansky (adults)
Childran
Premature infants
Acid phosphataze - Bodansky
King-Armstrong
Amvylase (diastase )
Wohlgemuth
Somogyi
Lipase { as cc. of Q.05N NaDH/cc. 3
Non-specific ¢holinesterase

Carbon-di-oxide
Dissolved as C0 or H-C03

10-30 {20
20-40 {37
828 (12:
5-23 (11}
3050 (4.0
30-5.0(15}
16-1.1(0.8)
(17=-1.5(1.2)
0L01-0.05 (0.03)

1.0-2.0{15)
0,G26-0,085 ( (.05 )

0.35-1.09 {0.75)
(0.39)
{1.42)

0.20-140 (08}
0.00-0.20 (0,10 )

2-4.9 unitsf100 cc,
5-15 unitsf100 c¢,
10-20 units{100 ce,
0.0-1.0 upits{100 cc.
1.3-5.0 units/100 cc,

8-32 units
70-200-units
.2-150ec.c
0.7-14 (0.2) pH per
haur

{3) cc/l00 cc.

*W. S. Hoffman , The Biochemistry of Clinical Medicine., p. 7., Year

Bock Publication

- - - - - -

.22

337 . . .



introduction to kayachikitsa . ; . . .

Substances included in tables I and II above consist of materials
normally present at constant concentrations ( given molecules being
replaced by others of the same kind ); those included in tables II
and 1V fluctuate, more or less widely in concentration, depending
upon bodily aclivity, But the constancy of plasma is achieved by
balancing supply against removal. The supply is derived {rom foods
digested in the intestine or released by tissue-fluid or manufactured
and released by the liver. Removal may involve liver storage,
excretion from kidneys and a varicty of other organs or by utilization
by tissue cells.

To plasma ig attributed the leading part in the maintenance of
homeostasis or the sdmyati of tiie deha-dasha.  Its funclion, as Iymph,
present outside the blood-vessels { extra-vascular and exira-cellular
fluids ) to provide a proper environment for all cells of the body is of
considerable importance.

Futersiitial fluid and Iympli.— The interstitial fluid, which is
also known as the tissue-fluid, is derived from plasma by exudation. It
fills up the space between the capillaries and tissue cells or, in other
words, it virtually surrounds and bathes, as it were, the cells of the
body. Blood flows in capillaries throughout the body. Capillaries
have well defined walls often one cell layer thick, and they separate the
tissue elements (rom blood. There are some organs, such as the
fiver and lung in which every cell 15 in contact with the outer surface
of some capillary. In others, for example the avascular cartilage,
comsiderable thickness of the tissue separales its cells from the
niearest capillary. In such cases, tissue fluid is the medium through
which nutrition is made available to them. Thus, tissue elements
are usually compared to a sponge, soacked with fiuid exuded from
blood capillaries. As any substance—oxygen or nutrients-—is taken
up by the tissue cells from the fluid surrounding it, the latter recoups
itself at once from the blood. In other words, as stated by Sushruia,
the rasadi@ti or tissue fluid premeates the entire body, bathes the
elements of sthiyi dkatis, soothens, nourishes, irrigates and sustains
them by oozing.

It is important to note here that the terms tissue or interstitial
fiuid and lymph are often used interchangeably. The precise nature
of the interstitial fluid is in "doubt. Some authorities regard it as
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being completely separated from the lymph by the delicate single
larger cell walls of the lymphatic capillaries. Hence these authorities
counsider it desirable to reserve the term lymph to the fluid which
circulates through lymphatic vessels. Others, like Dinker, consider it
desirable to regard the blood capillaries and the lymph system as
serving together the same end—the maintenance of the internal
environment at constant composition and volume.™?

The Lymph

Lymph is the modern analogue of sthayi rasadhitu. It is
derived from the term Iympha, meaning, clear spring water. Itis
constantly formed by the draining of the tissue spaces of the hody.
Lymph resembles plasma in appearance. It is the fluid present in
the lvrmph vessels.  The difference between the plasma and lymph
ltes in the fact that, whereas, the fornier contains both the while and
red blood cells, the Jatter has leucocytes and a very few erythrocytes.
Diflerence also exists as regards their protein content, even though this
may vary from the source where it obtains. Thus, while the cervical
lymph has been shown to contain about 3% proteins, subcutaneous
lymph has, on the other hand, been shown o contain as much as 6%.
In each case, the albumin—globulin ratic has been shown (o he
pgreater than that of plasma. It is generally of the order of 3: 1 to
5:1, In addition, sufficient quantities of fibrinogen and thrombin
have been shown to be present in it to permit it to clot.

The formation of lymph: It has been shown that all tissues of
the body are provided with extremely minute vessels known as the
Ivmphatic capillaries. They ditfer from biood capillaries in that, they
have one blind end. These minute capillaries possess extremely thin
walls from which delicate connective tissue fibrils form a network
with the surrounding tissues. These fibrils brace the thin walls with
the result that the capillary is kept cilated al! the time. In contrast,
larger lymph vessels have thicker wails.

Lymph is formed as a result of diffusion, filtration and osmo-
sis. The amount of it formed by diffusion only is relatively less
than that formed as a result of filtration and osmosis. As will be
shown later, under srofdmsi, blood flows extremely stowly in the

743. Lovatt Evans., Starling’s Principles of Physiology., p 691, 11th Edition
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capillaries. This -aids diffusion, filtration and osmosis. As the
capiltary walls are semipermeable molecules which are small migrate
out of capillaries by diffusion. Evenso, small molecules are pushed
out of the capillaries under the influence of the blood pressure.
Osmosis attracts particles from the capillaries. Thus, there is
continuous movement of substances out of the capillary at
the arteriolar side and a transfer from tissue spaces, at the venule
end. It has, however, to be noted that, under normal conditions, more
fiuid leaves the capillary ‘at the side of the arterioles than re-enters at
the side of the venule. This arrangement ensures for a constant and
continuous flow-sarnam—of substances from blood to tissue spaces,
The fluid that passes, thus. is the lymoh and, in this, sense, it isa
filterate of blood. while the interstitial fluid in the tissue space bathes
all cells and from it essential nutrients enter the cells to nourish them;
metabolic waste-products leave cells through the tissuwe fluid
to joinlymph.

The adhko-Gmashkaya or small intestine is also a point of origin of
a portion of the Iymph system. While passing through the gut-wall
{in fact, through any other organ) blood looses a certain quantity of
fluid to the tissues through which it traverses. This fluid again is the
lymph. There is always some lymph present in every intestinal villus,
the core of which latter is occupied by a small fingure-shaped, blind
ended lymph vessel, known as the lacteal, which joins a wider lymph
vessel. Uniting with ather similar vessels or ducts, as they are also
known, a number of larger lymph channels are formed. These leave
the gut and join the thoracic duct which empties itself of its contents
into the jugular vein in the region of the neck. It is of interest to
note that. for a given amount of lymph left in the gut, during the
passage of blood, an approximately equal amount of it returns to the
blood stream via the lymph vessels.

The circulation of lymph is an essential mechanism for the
supply of nutriion to cells. It also plays an important part in the
protective mechanism of the body. Tt aids in combating foreign agents.
The nodes present, in abundance, in the lymphatic system extract
noxious agents carried by lymph by filteration and thus, prevent
their passage into the blood stream. In addition the origin of
lymphocytes is stated to be the lymph nodes.

: . *340 . . . . . . .
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It will be seen from the foregoing that the concept of rasadhais
as a carrier of nutrition or poshaka dhiitiis to the sthavi or poshya
dhdali ; as the transporter of malds or waste products from the latter
as the fluid that flows through and permeates the entire body without
respite, o nourish, sttpport, sustain. irrigate and cleanse these dhéins
by oozing through the srofomukhas, has a parallel in the plasma and
its exudates viz., the interstitial fluid and lymph. They have an
individuality and identity of their own apart from the dhdturipa ratha
the Ayurvedic analogue of the erythrocytes. On the integrity of this
dhati depends the integrity of all other dhfifis that compose the
body.

STHAYI DHATUS

Commenting on srotovimana, of Charaha samhita, Chakrapani
datta has observed that “sref@msi do not transport the sthivadhiitis,...
Dhatids which are formed consecutively, one after another, from pos-
haka diiitis are the sthilyi dhfitss” ™" By implication, the term sthayi
dhatis refers to those dldfis which already exist as stable and formed
entities and which are constantly nourished by poskaka dhtiis, iranspor-
ted to them by their specific srofionsi. The term dhath, in this sense,
refers to basic structural elements of the body. From this point of view,
the seven different species of sthirg or sthuyi dhdllis viz., rasa, rakia,
dimsg, medas, asthi, majjae and shukra would appear 1o stand
{or bazic tissuz elements of the body, corresponding to plasma { in-
cluding the interstitial {luid and lymph ) cum the formed elements of
blood, such as the erythrocytes )muscle tissue, adipose tissue, hone
tissue, marrow tissue {specially, the blocd forming tissue elements (and
the corresponding elements in the female ) and, the tissue elements
in the testis or ovaries, as the case may be, that produce them.

Thera is not much of an objectivedescription of these siktiyidhatis
in the available versions and editions of the sambita granthassuch des-
criptions as are available in them, appear, as stated elsewhere, to per-
tain, for the most part, to the astdyvi or poskika dhatas.

That the sihira or sthayi dhatis are able 1o utilise the poshaka
dhitds brought to them, elaborate waste-products and grow by upachaya
would point to their being living things. In addition, the view that

744 @mEitAREEAR  Ggueat qrH aElEasrd Wiahd R Zmemseanihaana s
TqFA { Chakrapanidatta on Charaka : VI 5:3)
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the sthiva dhatis exercise a selective descrimination in the choice of
the kind of nutrient substances they need, from the common nutrient
pool, brought to them by the circulating rase dhafi, advanced by the
khale—kapota paksha would lend support to the sugmestion that all
sthavi dliatis, except the rasaz dhaty, represent living elements. In
addition, the exclusion of all sthayi dhGins except the rase dh@tn and
the inclusion of fuwak ( skin) as structures that constilule the dihya
roga muarga (the pathway of external diseases )'** would lend added
supportf to this view.

An attempt was made earlier to identify the sthay? rasa and yakta
dhifis as plasma and erythrocytes respectively. The remaining
athatis, when Tstudied from the, point of view of modern biology,
would appear to stand for different types of tissue groups, described
by this science.  The term tissue has been defined as a group of
similar cells united into 2 mass or structure. The very same cells
way and yvield a specific tissue. Another type of cell aggregate
may arrange themsclves in one compose a diferent kind of tissue.
Stated in brief, due to a varicty of cell types and the manner in which
they can be grouped together, the wide selection of tissues
characteristic of the more complex organism such as man, is made
available, The term tissue is, however, uscd looscly, although, it
may represent an aggregate of like cells, Thus, tissues mav be
classified from the point of view of their crigin, such as endo-
dermal, mesodermal and ecliodermal. But, for the present purposes
the classification of tissus on the basis of their functions™ is important.
This classification bears a close resemblance to that of the sthira
dRatas in Ayurveds. The functional classification referred to here are:—

(1) Blood tissue,
(2) Muscle tissue,
(3} Nerve tissve,
{4) Connective tissne,
(3) Epeithelial or protective tissues,
{6) Glandular tissue, and
(7} Reproductive tissue,
745.  men CREETERE W AMITA B a5 { Ash Ibid : Sutra 12: 44)
746, After Langley and Chereskin, The physiology of Man cap. p. 10-11, 1954
Edition, Mc Graw Hill Publication,
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{1} Biood tissue:-Blood is regarded as a complex liquid tissue
and is composed of different types of cells. The plasma which repre-
sents the matrix of this tissue constitutes over 559 it."* Formed
elements, which are suspended in the liquid matrix, constitute. over
45% of blood; these comprise of erythrocytes, leucocytes and platlets,
Erythrocytes are more numerous, as compared to the leucocytes and
platlets. They are, normally, about five million per cubic millimeter, and
appear as small biconcave dises and contain an iron-protein pigment--
the haemoglobin. The erythrocyles transport oxygen to and remove
CO. from tissues. The characleristic red colour of the blood is due
to the of crythroeytes present in it. These cells are formed in the red
bone—marrow and they survive for about 80 days, in circulation, and
then disintegrate. Their debris are removed from the blood by the
liver and spleen. The laiter organ also serves as a blood reservoir
with a high concentration of red cells. It reflexly contracts and adds
highly concentrated blood to the circulation.

The leucocytes or white cells, as they are also known, are about
6000 to 8000 per cubic millimeter of blood. There are four important
types of them viz. (a) lymphocytes, (b} monocytes {c¢) neutrophies
{d) eosinophils. Most of the white cells are formed by the bone- marrow
lymphoid dssue. The leucocytes function, primarily, to combat
foreign agents and heal injury. An infectious process e¢vokes a prompt
response of and sharp increase in the white cell count, They, then,
migrate to the site of infection, phagocytize the foreign material and
carry them away.”*’ The platelets of thrombocytes, as they are also
known, are not true celis but clumps or fragments of protoplasm.
‘Fhey play a leading parl in the clotling of blood. Their number per
cnbic millimeter has been estimated at about 300,060 to 600,000.

Blood tissue is liquid in consistency and it has a specific gravity
of about 1055, Its total volume, in an average man, is about 6 litters.
Its temperature is that of the body i. €. 98. 4,

(2} Muscle tissue:— This tissue accounts for 40 to 50°% of the
body weight and is responsible for movement. There are three kinds
of muscle tissue in man and most other animals viz., {(a) skeletal

Refer to page......for plasma,
747. These cells belong properly to the kapia orgaisation or system. They

play a leading role in vyadhikshamalwa.
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muscle, (b} smooth muscle fand (c) cardiac muscle. Histologically,
they differ from one another. The skeletal muscle is characterised by
striations and, for this reason, it is often referred to as striated muscle.
Smooth muscle is devoid of such striations. Cardiac muscle differs
from the skeletal muscle in that, the cell boundaries are not distinct
$0 that the tissue appears to be a contimuous mass containing many
nuclei. In other words, cardiac muscle is syncitium. Muscle tissue is
composed of specialised cells, known as miyenes. The characteristic
functions of this tissue are the same as those of the cells which make
ap the tissue. As is characteristic of all living tissues, muscle tissue
also responds to stimuli by contractility when, it becomes shorter and
thicker. It also exhibits extensibility and elasticity. The importance of
this tissue can be understood by the fact that when applied te an inert
skeletal frame work, the skeletal muscles cause this {rame work to
move, asin walldng, running, jumping and lifting. Work, such as
those meantioned above, is accomplished by the contraction of the
muscle. Skeletal muscles are usually arranged in antagonistic pairs so
that when one muscle contracts, the opposing muscle is extended.
The action of muscles in flexing the arm or leg will iflustrate this
principle.

Supporting this activity, the musculature of the .heart—the cardiac
muscle tissuz-which, by its constant contracting and relaxing, enables
the heart to beat and supply blood to ali parts of the body. The smooth
or visceral muscle, as it is also called, makes up the visceral organs
of tha body, such as the stomach, intestine and some of the glands.
This kind of muscle is responsible for such internal activity as churn-
ing the food in the stomach and passing it through the small
intestine.

Cardiac inuscle shows great extensibility when the chambers of
the heart are distended as they filf with blood, Visceral muscle shows
great extensibility as when the stomach is distended by food or when
the urinary bladder is distended by accumulating urine. Smooth
muscle is also found in arteries and veins. Elasticity, another property
of the muscle, refers to the ability of this tissue to resume its normal
length after the force applied to it has been relieved.

(3) Nervous tissue:~ This tissue is made up of the processes of
many neurons, The neuron is a cell and it represents the structural
and functional unit of the nervous system. There are many lypes
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of neurens. The most conspicuous property of the neuron is its
ability to conduct impulses.

(4} Protective or epithelial tissue:— A brief description of this
type of tissue was furnished on pages 309-311, while discussing
shleshaka kapha. 1t may, in addition, be noted here that, sheets of
epitlhelial tissue cover the hody, in the form of skin and form protective
envelopes ahout many organs. Epitbelial tissues gaurd the
underlving stuctures against physical insults such as dehydration,
from chemical assault and micro-organtsms. They also funciion as
semi-permeable  membranes in some coses and, thus control the
movement of substances. This may be illustrated with the example
of the gastro-intestinal system, which is lined by {lat sheets eof
epithelial tissue, which perlorm this function.

(5) Conmnective tissuc:-- This category consists of many different
tissucs. It includes bone, cartilage, tendons, ligaments, fat etc. The
peculiarity of tissues that belonz to this category, which are found
throughowt the body, ts that the number of cells present in them is
minmimal bot ihe intercellular substance is, ordinarily, abundant.
Comective tissues contrast sharply with epithelial tissues in this
respect. The intercellular substance which varies considerably in
different kinds of connective tissues is the basis for classifying them
as areolar, adipose, fibrous, cartilage or bone tissues. Fibres which
are characteristic of connective tissue le wilthin the inter-cellular
material or matrix. These fibers are of two kinds viz., collagenous or
white and elastic or yellow fibers. Collagenous are found in wavy
bundles and contain collagen-an albuminoid protein. The individual
fibres do not branch and are typically found in relatively largs bundles.
They possess very little elasticity and are found in abundance in such
strong structures as ligaments and tendons.

Elastic fibers on the other hand, occur singly and branch to
unite with other fibers. They are larger, vellow in appearance and
are straight. They do not undulate in their course through the tissue
and possess elasticity. Of the several types of connective tissues, fat
and bone tissues are important to the present study.

Fat or adipose tissue cells are {found associated with locse con-
nective tissue, Sub-epidermal areolar tissue ts commonly filled with
fat cells. Within a frame work of fibers are single cells or group of
cells, each of which is filled with fat. The cells become so distended
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with fat that the cytoplasm consists of only a thin ring, encircling the
cell. The nucleuslies in the ring of cytoplastn, resembling the setting
of a signet ring, This tissue serves as a {at storage organ. Fat cells of
the areolar tissue of the skin and mesenteries are considered to be
fibroblast cells that have been modified by the accumulation of oil
droplets within their cytoplasm. As more fat is deposited, the cell increa—
ses in size, until groups of large fatcells make up a greater part of
the adipose—tissuze. The matrix containing fibers become a
slender frame work between masses of fat. Fat tissue acts as an
insulating layer to prevent excessive heat—loss from internal organs. In
addition, other factors being favourable, 1t serves as protection against
cold environment. It is also an important source of energy, since
stored up fat may be drawn upon and burnt.

Fat is not deposited indiscriminately over the body. It is found,
primarily, as a continuous layer or as a d:xposition on membranes such
as mesenteries or great omentum. It is usually found around kidneys,
helping to hold them in place; around the intestine and in the furrows
of heart. The eve-ball lies embedded in a padding of fat, There is a
layer of fat around the joinis of the skeletal system and fat is found
in the marrow of long bones. It fills in-between muscles and helps to
support various structures, such as blood vessels and nerves.

Bonc or oss tissue is the hardest of the connective tissues. Its
hardness is due to the deposition of inorganic. salts viz., calcium phos-
phate and calcium sulphate in an organic matrix. Organic materials
include fibers embedded in a matrix which contains protein sub-
stances, bone cells—there are three of them viz,, osteoblast, osteccyte
and osteoclast —blood vessels and cartilagenous substances, It forms
the frame work of the body and is the principal support for various
parts and affords protection for vital organs. Skeletal muscles are
attached to bones by tendons and muscular contractions provide the
power of movement to skeletal parts.

(6) Gland tissue.—These are stroctures made uvp of clusters of
epithelial cells which possess the capacity to produce and eliminate
specific substances by a process of secretion.”™ Glands not only prod-

748. The process of secretion is poorly understood. The act of secretion
involves the process of secretion or forming materials furnished by blood,
a certain substance, which is either eliminated from the body (excretion)
or used in carrying on special functions.
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uce distinctive chemical substances but also have the ability to pour
these products either inlo collecting ducts or into blood stream. The
elaboration or secretion of these substances require energy and the
concerned cells perform considerable work during the secrctory process.
Secretion by cell is different from diffusion and filteration through a
semipermeable membrane. In secretion, which is, admittedly, a
poorly understood mechanism, the fluid is actually driven across the
cell membrane with surprising energy. Two types of glands have
been recopnised. They are exocrine glands which empty their
products into a duct and ductless or endocrine glands, which deliver
their materials directly into the blood stream.

(vi} Reproductive tissuwe:—Tissues which produce germ orsperm
in man and ovum in woman are known as reproductive tissues. The
male reproductive element —the spermatezoa —develops in the
convuluted semeniferous tubules of the testes. These tubules are
lined by several layers of cells which are spoken of as spermatogenic
or sperm cells. They develop through several distinct stages
into spermatazoa—the process of their development being known
as sparmatogenesis.  Mature spermatazoa are not produced until
puberty but, from puberty, through the long period of productivity
in the male, they are produced in remarkably large numbers. An
estimate places their number, in a single discharge, at 200,000,000 to
500,000,000, While present in the testes, the spermalozoon are not
motile. They are found clustered around the Sertoli {or sustantacular)
cells™™ which support and possibly nourish them.

The sperm and ovum (the reproductive or egg cell of the female)
should unite to initiate the process of reproduction. The ovum alone
cannot, normally, develop into 2 mew organism. It needs the
company and stimulation of the sperm. These cells have characte-
ristic shapes and contain only half the number of chromosomes.
Thus, when they join, the normal number is made up.

The foregoing represent but a very brief account of tissues,
classified by modern biology, on the basis of their functions. A
careful study of this classification will draw attention to the striking
resemblance, the tissues classified thus, bear to the seven types of

749, Sertoli cells are supporting cells of the lining sperm cells lining in the
seminiferous tubule,
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asthiyi diitis, described in Ayurveda. Thereis, no doubt, some
difference in the matter of the distribution of tissues, under the
one or the other of the headings, bztween the ancient and
modern schools of medical thought. Thus, according to
modem views, plasma and formed elements-particulariy, the
erythrocytes- are together treated as a single, though, cemplex tissue.
According to the Ayirvedic view, on the other hand, rasa and raktu
dh@liis are each individual stfifiyi dhatas, though for all practical
purposes, the circulating rasa cum rakiz dhafiis are treated as one
viz., the rakta. The element of difference between the two views
relate to the definition of the term tissue, by the modern school of
thought, as an aggregate of cells of similar kind, either packed verv
closely as in the case of epithelial tissne, or a few of them, on a
ground substance or matrix, as in the case of the coannective tissue-
The circulating blood or rakfa satisfies the Jatter definition. It is of
importance to note that Aymrreda has excluded the rasq dhiin from
the scope of sh@khas and included the fiwak (skin) which, according
to this system, is an zpadhtiu® It has to be recalled, in this connec-
tion, that rasa dh3in is both a poshaka and =z poshya dhitii-poshaka
to other dhtitas and poshyva, because it has a separate identity and
individuality of its own, apart from other sthey: dhifis.

The muscle tissus, as a whole, is an exact analogue of the
mimsa dhils. It enters into the structure of many organs and

systems.

Fat or adipose tissue and bone or o0ss lissue are seen to be
included under the category of tissues known as connective tissues.
Thelr opposits in Ayurveda are the medas and asthi dhatis, Accord-
ing to this system, each one of these two dhfifis has its own identity,
as distinct and different from the other, Their functions are also,
different. In addition, the bone marrow, for the most part, is
fat and it represents, in modern view, fat in storage. Aywrveda
has, on the other hand, treated majfe ( the vellow hone marrow
that fills the shafts of long bones} as a separate dhdiu. Evenso,
the fat found around kidneys and in the great omentum has,
been described as vapd in Aywrveds. Likewise, the fat found
in muscle spaces has been called the samse vasa or sneha.
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Prain (nervous tissue), no doubt, contains considerable amount
of lipids but modern biolopy has treated it, from the point of
view of cytology and functions it performs, as a separate and
special kind of tissue.

Asthi dhiite which is a connective tissue, from the point of view
of modern biology, is a distinct dkEtu, according to Ayurvedd.

Majia dhitu which is the Ayurvedic analogue of (yellow) bone-
marrow, has been treated as distinct and different from wmedodhiiin,
eventhough, according to madern views, both represent fat tissue.
Whatever may he the difference between the two, these dhdfus are
seen to share cortain common functions  viz., nutritional.  The rela-
tive parts played by the yvellow and red bone marrows were discussed
in some deiail in pape 143. 1t was then seen that the red bone
marrow was known to Sushruta 15 sarakiam miedas. The peed to
treatl this marrow as an important sthang of ralie was then empha-
sised. The red bone marrow is also spoken of, sometimes, as
haemopoictic tissue, It forms part of a larper system known as the
reticulo-endothelial system, which, in addition to blood formation,
plays an important role in the defensive machanism of the body.

In regard to the shuhra divits, the sperm of spermatogenic
cells of the seminiferous tubules of the testes have a parallel in the
shukra dhatu and shukradharg kali of Aynrveda., The phum bila
mentiongd by Charaka is the unit of shuhra,
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a reassessment of the
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kalas & epithelial tissues
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Eventhough there may not be a cent percent
stmilarity between structures described as kafds by Swushrude and
Vagbhala on the one hand, and the epithelial tissues described in modern
biclogy on the other, still the description of them and their functions
appears to be nearly identical. It may be recailed that, (i) epithelial
tissues constitute tissues that cover the surface of the body e.g.,
the skin, or form the delicate linings of the body cavities which
open directly or indirectly to the surface ;

(ii) these tissues are classed under two groups, from the point
of view of their emhryological origin viz., (a) mesothelial tissues or
mesothelium which line the thoracic and abdominal cavities and
(b} endothelial tissues or endothelium, which are delicate tissues that
line the heart and blood vessels, and

(iif) the term epithelium may be used inan elementary sense
to cover all these tissues. These have a bearing on the study
of kalas.

According to SushrufZ, kald is the {fine) structure that separates
the dhitus from their Gshayds (receptacles).’™ Thus, (a) the migmsa-

750, = e nd aw walfa grEmeAtagin 0 ( Sushruta:Sha 4:5) oAl
AT (AORAAIZY:, SFURITOIR SEAR WEE SO 9AE:,  ANSIEED

STRFMZZN 415, AVEATY FAT AT E
{Dalhana on the above )
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dhitra kald is stated to separate and support the mimsae dhétu, in
which latter, are to be found sirds ( blood vessels ), dhamanis (arter-

Fal

ies ), snayns (ligaments } and srofamisi ( capillaries .

(b} Rakiedhara kala supports rakig, in the vessels presentin
mamsas and, and in special, the sf»@s { vessles ) of such organs as the
yakeit ( Tiver ) and plika ( spleen ).

(¢) Medadhara hald supports the sredodhdin.'™ In describing this
kalé, Sushrute has made an interesting and far-reaching suggestion
that, the medes (fat ) that {ills up the shaft of long bunes is known
as majja and, that which is present in the anuesihi { small bone )
is (o be treated as sarakiam medas 1. ¢, blood caom fat.™

{1} Shleshmadhara kala is present in all sandhis (joints) and it
lubricates to make them function smoothly.

(e) Purishtdhara kald exiends from the yakrit (liver) to the dntras
{ intestine-big and small) and other abdominal viscera. It differentiates
the sgre ( or nulurient fraction ) of the food from the kitfe { the
residue or indigestible waste—product ). The portion of this kald,
present in the snduka ( cecum ) takes over the latter fraction.™

() Pittadhara kaldis stated to cover that part of the koshtha
( gastro—intestinal tract ) described as the graheni. Its main function
is seen to be to provide pachakapitle which is necessary for the diges-
tion of the food brought to this part of the koshtha from the dho-amia-
shaya ( slomach ), on ils way to the pekwiishayae ( large intestine ); the
retention of food, in this part, for the duralion of its digestion, and the

751, aret sS4 atagar, et w0 Bromesdisigat 5nar wata
{ Sushruta : Sha 4 : 8)
TH2.  TRATT THIT ALERTON-AGA:, AET SAA (3948 P SR S B
( Ibid 10)
753, wAllm WU U R afuRFrTEemeaEg o, NS 9 59 9305 o
{ Sushruta : Sha 4:22)
754, WY AN BE TR
S 4dy AT g IS ( Ibid 13 )
755, W] ST ; @AAELY BoHA “F
LI T B 94 8rg qaa )
DR AT Ao W WEHOT 4T {Ibid 14-15)
756, ot gfivaq A1 5 qreAEE n@ufTITEa yEEmIeat
TF THAE B0 W A4S GHITEE |
Fuy ( =3 } wog 50T A 9000 T ¢ { Ibid 16-17 )
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separation of the sz (nutrient )-fraction from the kit/a { residue )-
fraction. Grahani has been identified as the small intestine, specially
the duodenal end, ™

(g) Shukradhara kald which is said to supporl the shukra difis
{ the male reproductive element ) and present all over the body™ is
stated to be conducted through a channel — the shukravaha srotas —
located about two angidus { finger breadth ) on either side and below
the midtravahasrolas ( the urine carrying channels ) for being dischar-
ged during the sexual act.™ The origin or root of shulravalasrotas is
stated to be vrishenas ( the two testes } and shepha ( (be phallus ).

The definition of the term 2a/@ and the functions ascribed to the
seven of them, in the Ayurvedic classics, resemble, for the most part,
the protective or epithelial tissues. In addition, descriptions and
functions, specially of the pittadharii and purishadhari kalds are

eminiscent of those of the covering membrane of the intestine—small
and large. The epithelium that lines the entire length of the gastro—
intestinal tract is of the simple columnar variety. Glandular diverticula
form gastric glands of different types in the stomach, Burner's glands
in the duodenum and the crypts of Liberkhun in the whole extent of
the small and large intestine.  The epithelial cells of the salivary glands,
pancreas, gastsic glands and the glands of the small intestine

7. I P AT AT A% E DS ST
A CEA N &z Fjaad gang
ATE qopFr AT fS A { Ihid 18-19"

TR ARSEOT g Sedl 7

A AT FR (e 0

T4 TERET SwhapiT = )

HAHMILY B4y 897 (g1 AaeTa { Ash. 1iri - Sha 3- 50-H1)

758. It is seen that, according to the classical Aymrvcdic veiw, shukvadhatu
is present in all parts of the body. This view is seen to be based on the
logic that since every part of the body of the parent has a replica of itin
the offspring, the elements of sinekra must, perforce, be derived from.
evary part of the parent.

TSI 1§ S FI A PNEE IR AR TG A T SATE TR 0
( Chakrapanidatta vn Charaka Sha 3:17)

700, mlt g, moAdRnGat adsritenivat o

FuF 001 4L AT W | SRR QeI 2959 8
{ Sushruta : Sha 3:20: 22)
760. mETEAT HA Ty g% Swew . (Charaka: Vi 5:8)
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manufacture the digestive juices; those covering the villi of the intestine
are concerned with the absorption of the products of digestion and
thosz that line the serous cavities provide a smooth moist surface. It
is.of interest to note that bicod vessels are absent from epithelia. In
mast cases, they compose the semipermeable membranes through
waich materials pass to and from, in the course of secretory and
excretory activities of the body.

In main, therefore, the oullook of kalds is, in gencral, the same
as those of epithelial tissues. Thus, rakladherckal@, when studied
togelher with the description of the endothelial lining of the blood
vessels and capillaries, sinusoids like those of the yakrit (Jiver ),
pliha ( spleen ) and asthi { bones ), smedodhard kala, cspecially that
of majia-both saraklam and arakfam-present a striking conceptluoa!l
resemblance, to the epithelial tissue.

It will b2 noted that meniion has not been made of kalds
associated with rase dhltu and asthi dhate. Dalhana, Avunadaile
and Hemddsi bave not made any comment on this omission. A
studv, however, of the role played by the sihidvi rasa dhite and
the vascular supply to the esthidhdin will show that, the former is the
substance that oozes through or permeates semipermeable memb-
ranes which, like keflds, separate sifidyi didris (except in the case
of the asthi dhdte ) from Lthelr environment, to purvey nutrition to
them and clear their wastle products. The asthi Jhdte, on the other
hand, oblains its nutrition directly from the circulating »gsg cum
rakta dhidity, as these circulate through its haversian system. Rasa-
dHhGtE does not ouze in the asthi dhGti nor has it been shown that
it has, like other Jkdtis, a kali or semipermeable membrane.

Thus, we have in kalds, protective, secreting, excreting, and
absorbing tissues, comparable to epithelial tissues and membranes
composed by them.
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a reassessment of the
concept of kriyakala

upadhatus
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In addition to dhtiis and kalas, Charaka and

Vagbhata have described six wpadhaids viz., sthanyam ( breast milk ),
rajah (menstrual fluid), kendaras (tendons }, siras ( blood vessels and
nerves ), mamsavase (muscle fat), shad twacha (six layers of the
skin } and smayis ( nervous tissue, ligaments ). They have stated that
these upadhatis are produced as praside (opposed to kilta or waste
products ) from dhatis,™ as shown hereunder—

Source of production F Upadhétis produced
1. Rasa dhatd {i) Stanya
2, Rakta dhati {ii }Rajah
3. Miamsa dhata {i)Kandaras
4. Medas dhati (i )Siras
(i)Vasa
(ii ) Shad twachas
(i) Snayu

Sushrula is seen, not to have described upedh@iis but, his com-
mentator, Dalkana, is seen to have not only taken note of them but

761. w3 TFT AN THHER FUEY: R )
HIRTY A7 AN T q AL @TIRAA 4
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also to have included samdhis ( joints ) in the list.™ A reference was
made earlier to the view that ojas is also an upadkats. ™

The term #padhiiid has been defined variously. The more
important ones of them are:—{a ) that which is similar or identical to
2hdtu is an wupadhite,™ (b ) elements of the body which are not
subiected to any transformation,”™ and {c) structural elements that
support the body and not nourish it.™

These definitions are important to enable a proper under-
standing of wupadhdtis. Taking the second definition first, for
consideration, it would seem that wpadh@fis occur as by-produces
of dhatwagni vydplra—the main products of the pake being the
poshaka dhdtas. As was shown elsewhere, poshaka dhifs are
utilised for the formation of sthira dhatis. The kitta fraction,
representing the waste-products, is either utilised for the production
of such structures as hair, nail etc., or are thrown out of the body
through mtre, purisha, swede and other excrements. The
by-products, which are also seen to belong to the prasdde aspect of
the dhGtwagni vyipira, are not meant to be discarded but utilisad in
the production of some of the important supporting structures of the
body and, these are spoken of as upad hafis.

This view brings us to the first definition, according to which,
upadhalds are similar or identical to Jh%Es. The term dhitiE, in
this context, refers obviously to dJdhafEs from which wpadhaids
are stated to be produced or, sthira dhatis which they very closely
resemble. The third definition draws attention to the difference that
is stated to exist between d/idaEs and upadhatis. While dhidfss nourish
and support the body, upadhifis are stated to perform only one
function viz., they support the body but not nourish it.

It will be seen, when all these three definitions are read together,
that wpadhdris appear to be derived either as by-products of

762, T [ g s ¥ TRewoR T, T, SegEreN 58 EgEay pF o

{ Dralhana on Sushruta: Sutra 14:10 )
763. Refer to pages 261-265
764, Al qE®: g ug { Shabdasthoma Mahaaidhi }
765, mtrersfas ( Chakrapanidatta on Charaka Chi. 15:17 )
T66. ¥ % wardy graimorrepitamE srgeam weAred [ Ibid. )
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poshaka dkatis, in the course of the prasidaprke of dhGtwagni
vy@pira or, are produced from out of the break-down products of
sthira didtus. They ure, as well formed as the main sfhive dhatis
are, and represent final formed substances. They resemble or are
very closely related to some among the seven sthay: dhdfus. Like
dhatas, they also support the body, that is to say, they support the
various structures, organs and parts with which the body is composed.
In this sense, the term npaaliti will mean, supplementary
supports.

Snayis :— According to Vaidvaka Shabda Sindu, snadyiis are the
nadis that conduct ¢3yn.™" This lexicon adds that ** Véiyr conducts the
sneha ( fat } of the medas { adipose tissue) and makes the sirq, a
snyn.”"™ pescribing the functions of this structure, Vaidvaka Shabda
Sindu notes, that” Sua@yus bind {or caver) the defia mimsa (muscles),
asthi { bones ), medas (fat tissue )™ and strengthens the joints, It
is only because of snéiyis that the body is sturdy.”" According to
Sushruta: Vayu inits normal states, while coursing through its specific
siras, helps the unobstructed performanca of its specific functions viz.,
prasarana ( extension ), Zkunchana (contraction, flexion speech etec.,
and produces clearness and non-llusiveness of buddhi (intellect )
and the sense organs......" "' Describing the functions of si@y#s, he
observes: * Sn@yus may be grouped under four distinct heads viz.,
pratanavali (ramifying and branching ), vrifta { ring shaped ), prithu
( thick or broad ) and sushira ( perforated ). The swiyis which are
present in the four extremities and joints belong to the praf@navati
type. Kandariis or large sndyus are of the wpritia !ype,; while
those as are found in the (@mAshaya-stomach and small intestine }
and pakwishaya ( largedintestine) and in eas# (urinary biadder )
belong to the sushira type.

“As a boat made of planks and timher fastened together by
means of a large number of bindings is enabled to float on water and
carry cargo, so the human frame, being bound and fastened at the

767, wngi—eft w1 srpaiEnemn { Vaidyaka Shabda Sindhu)
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Sharira 7:8)
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sandhis (joints ) by a large number of sndyiis, is enabled to bear
pressure,”!

Kandaras -—Vaidyaka Shabda Sindhu has described the kandara
as resembling asiks {( bone ) in its grossness. These are mah@snGyis.
They enuble the performance of various kinds of motions such as
prasirana ( extension }, Ghunchane ( contraction, flexion ) ete.’
According to Chabrapanidatie, kandara is sthila su@yu-™ In
Sushruta’s view, kandaras are sthilasivas.™ These represent tendons.

Siras i—The term sire stands for channels through which substa-
nces or physical forces flow, In general, this lterm stands for blood
vessels, even though Sushrife has also used it in the sense of
nerves—wdtaoha sirds. This was referred to while describing s#dyu
above. As regards its identity as vessels of the vascular system, says
Sushruta : *“There are seven hundred sir@s { vessels ) in the human
body { except those which cannot be counted due to their extremely
attenuated size ). The sisds by their contractility and expansibility
ete., sustain and nourish the organism in the same manner as stream-
Yets and cinnals serve to keep a garden or field moist and fruitful,
From the principal central trunks, bundreds of small and minute
sirdis branch off and spread all over the body, just as small or minute
fibers are found to emanate from the large central vein of the leaf of
aplant....,. >

It will be seen frumn the foregoing, that the term sndyu refers,
among others, to channels that conduct v¢ayi; the nature of this
kind of s»ayu is, essentially, lipid, This description corresponds to

Fil. CrBEE Ry wdf A9 T yaERedT Tutd yogs 9 Uty «
s wren ol ey A9 SO PR Ba AHT FNRE
SRYFIIATAS #5619 AT wg )
arEait® a1 98 Tyense waa
AN FEERAMT (FAdETIAT
FREAE WA TR TRRAITEAL
aaily 3 OSfER] QAL BRUG: ST W
wraignshig B rEr AT { Sushruta : Sharira 5 : 30-34)
772, SIRvEE U SERAR ( Vaidyaka Shabda Sindhu )
773. % B Tveq yeiq egoengesdn i { Chakrapanst datta on Charaka; Chi, 15:17)
774, ..o Ot ( Sushruta }
775. w4 Brman® waf afind gdwnm @ Seeiets: 3 o 1 gemeieg-
STAARA PR A TEIRR:
FHaxhsaET Aat sat, .. .. ( Sushruta : Sharira 7 : 3)
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that of a nerve. {b) Ligaments, sheaths, septa and capsules that envelop,
bind, enclose or separate various structures of the body, such as
muscles, bones, adipose tissue, joints, and blood vessels, and { ¢ ) the
basic fibrous frame work in which the more organised tissues are
embedded.

The term sira comprehends blood-vessels and, in special con-
texts, it may refer to veins, nerves and lymphatics. Asis well known,
blood vessels possess a connective tissue coat—the tunica’ externa—
which, insulates, asit were, the middle muscle layer—the tunica
media-—and the internal epithelial ( endothelial } lining-the tunica
interna { intima ). The description of kdndara resembles that of
tendons.

Upadhatus and Connective tissues

The upadhtis mentioned in the Ayurvedic classics, other than
sfanya, rajeh, vasa and twak, belong to the tissue group, described
earlier in pages 342-345, as connective tissues. Snayils, siras, and
kandaras areseen,for the most part, to be composed of fibrous connective
tissue, which latter is an all-pervading matrix,in which are embedded
more ‘highly organised tissues, such as muscles, nerves and vessels
etc. To this extant, the fibrous tissue, obviously, provides a mechanical
support for these tissues. Round the m@msapeshi or muscle, it
becomes the condensed epimysial sheaths and inter-muscular septa,
peneterating also into the muscle faciculi. Round the blood vessels
and nerves, it forms peri-vascular and pari-neural sheaths. It also
provides fibrous capsules for glands and other tissues.

In addition to forming the general matrix throughout the body,
connective tissue is also differentiated into sheets of fascia, often
well defined, that the fibrous capsule which encloses 'a diarthrofdal
joint is composed mainly of collagenous fibers which, in general, run
directly from one bone to another. Well defined bands of them are
usually differentiated as local thickenings of the capsules to form
intrinsic ligaments, which confer additional strength to the joints
and function, by restraining arrangement of} muscle: fibers and, in
some cases, may represent the persistance of fibrous septa betweene.
the segments of a compound muscle.

Structurally, a tendon is almost entirely composed of white
fibrous tissue——its collagenous fibers being arranged in closely pac-
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ked parallel bundles and form a flexible and, practically, non-elastic
cord through which the pull of a ruscle is transmitted to its incertion.
Skadtwachas—Shadtwachas, included in the list of upadhafis belong,
in part, to the epithelial group of tissues, The epithelial layers of it
are found in the epidermis and, the deeper layers are composed of a
layer of fibro-elastic connective tissue, known as the dermis or
corium. Connective tissue fibers attach the corium to the superficial
and deep fascia covering the skeletal muscles, tendons and bones.
The connective tissue component of it, as inthe case of snZyx,
kandara and sive, may answer to the requirements of the three
definitions of upadhatu, for, they actually support the epithelial comp-
onents i.e., cetlular elements and they are galf vivarjilam.

Stanyam —Stanya or the breast milk is unique in being an almost
a complete food from the point of view of nutrition. Its special nutri-
tive properties stem out of the presence in it of highly nutritive-
proteins.,

These proteins are present only in milk. The same is true, as
regards the presence in it, of the unique disaccharide, lactose, and
the high content of the lower fatty acids and of calcium. The main
proteins. of milk, casein and b-lacto globulin, are unique in that,
they are not found in other tissues and bear no obvious relationship
to any of the plasma proteins. Available evidence indicates that milk
proteing may be derived from plasma amino acids through some
chemical transformation brought about by the activity of the glan.
dular tissue.’™

The justification for the inclusion of stanys as one of the
wpadhdtis is not very clear. For, it is secreted by the female only
when she is lactating and it is not 'a constant feature in her—it
neither supports nor nourishes her, Sianya is, no doubt, an excellent
food for the infant {child). It nourishes and supports the child. In
this sense, it represents a potential dhdfx to the infant (child). The

776, < The proteins of milk are not found in blocd, yet only a small fraction
of the former can be accounted for by the synthesis from blood amino
acidg, The milk proteins may possibly be derived from plasma proteins
through some chemicil transformation brought about by the activity
of the glandular tissue,”

{ Best & Taylor,, Physiological Basis of Medical Practice,
p. 889,V Edition )
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only condition, it fulfills, to be classed under upadhalu is that it does
not undergo any further metabolic transformation, once it has been
formed in the woman — gatt vivarjitam. In so far as she is concerned,
it is a final formed substance.

Rajas: Rajas is the menstrual blood. Menstruation is intimately
correlated with the normal funclional states of the female and it is an
index of her well heing-  The blood discharged by a woman during her
menses Is not different from that which circulales through her,  The
justification for the inclusion of this fluid under wupddhatus is, perhaps,
due its intlinate relationship to her normal biological functions. Another
possible reason may be that it fullills the definition of upadhztus viz.,
it clozely resembles the circulating rasadhatu and is nearer to i,

Vasa : Visa is mamsa sueha. It represents the fat that fills up
muscle spaces and supports various structures, such as blood vessels
and nerves, Itis a purt of the adipuse tissue system of the body i. e.,
it belongs to the moedodhitu. Since it is known, today, that mcdas,
including the sasa, is nutrition in storage, which may be utilised by
the body for its energy, synthesis und maintenance metabolism, it
will cease to falfil the definition of wpadhiti viz., supporting and not
nourishine. It is gafi vivarjitam.

Asthi and upadhatus ~—It will be noted that while 78sa-rikta,
mimsa and medo dhgtis are stated to yield their respective upadhiilis,
asthi, majja and shukra do not appear to produce,any. A reference
was made in pages 264--265 to the views advanced by some
authorities { quoted by Chakrapanidatia) that ojas may be an
upadhiin of shubradhkatu, in keeping with the definition, ga#s
viparjitam. This was studied, .in some detail, and it was shown
that gjas, according to the accepted views, is a final formed substance
and a constant factor present in the sgsadhdtu. Since all dhatis are
stated to conttibute their essence to its formation, it cannot be termed
as an upadhitu of shukradhin. Evenso, if majja is to be treated as
medovishesha, then swiyx should also be deemed as an upadhiaiu,
common to both medaes and majja dhitas.

The only dkdtu which does not appear to yield an upadhiiu is
obviously, the asthidhati. Available evidence shows that asthidhaiu
itself represents the final stage of parinime (transformation )
of tzrundsthi { cartilage ), for, the skeleton of the developing
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embryo  with the exception of most of the skull bones, is
formad of hyaline cartilage. After the second month of development,
the cartilage is gradually replaced by bones, by a process known as
ossification. It is seen that Bhela, Charaka, Sushruta and Vagbhata
have treated farunsdthi ( cartilage ) as asthi. From morphological and
physiological points of view, these Lwo structures are, apparently, dif-
ferent, but from the point of view of embryology, asthi would appear
to represent the final parind@ma of tarundsthi. From these two points
of view and applying the criterion ga#i vivarjitan, asthi would appear
to be an wpadftit of tarundsthi.  For a matter of that stiiay; rakia,
mamsd, asthi and shukra dhatus would all represent wpadhdctis, as
they answer to the rule ga#i vivarjitant.

The tmplications of the theory of the formation of
upadhatus

[t was seen that, according to textual descriptions, upedhatis
are products which arise from Jdk@iEs. The term dhatd ilself has,
as shown earlier, two aspects viz. poshaka and poshya ( that which
nourishes and that which is nourished ). The former is used in the
sense of nutrient elements formed in the course of the prusidu
aspects of dhfitwagns pyipira ; in the Ayurvedic view, they represent
what may e described as precursors of séhay dhalis, Upadhiatys, it
may be recalled, are also treated as prasidda dhatcs. Arising out of
the above, cmerge such questions s, if #padhalus are also considered
to be formed together with the poshaka dhaiis, are they formed as
by-products of poshaka-dlidias in the course of the formaiion of
sthira dhdtus or, are they formed out of some of the break-down
products of sthayi dhdtis, which latter are as constantly formed as
they are broken down? Important as upa@dhilis are, references as to
the mode of their formation are not available in the extant editions
of the sumbhite granthas and available commentaries thereon.
References as are available-these are not many-show that upadhatis
are prusddis ; their main function is to support and they are not
subject to any change or transformation.

We have seen already that the main or basic constiluent of
shieshma, pitla, most of the sapla didtis, as indeed upadhBins, except
vasg and, in special, sndy#s, and kandaras, are proteins. The proteing
of the last mentioned three upadkit@s belong to the group known as
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albumineids or sclero-proteins. To recapitutate : proteins are the
basis of life and its processes. They represent the fundamental con-
stituents of protoplasm and are involved in the structure of the
living cell and its functions; for, the latter are brought about by
enzymes which are themselves proteins. The cement substances and
the reticulam which bind or hold the cells as tissues or organs are
made up, in part, of proteins. Many of the hormones are proteins ;
others are, perhaps, associated with them in their action. Blood
executes its vital activities by means of proteins, the transport of
oxygen and carbon-di-oxide by haemoglobin and special enzymes in
the red cells; the homeostatic control of the volume of the circulating
blood and that of the interstitial fluids through the plasma proteins ;
blood clotting through thrombin, fibrinogen and other protein
factors; the defence against infection, by means of protein anti-
bodies and the very characteristics of the individual of each species and
the heriditary transmission of these characteristics, are traceable to
the nature of the activity of the  complex protein substance of the
nucleus.

The elemental unifs of proteins are the amino acids and their
source food. The proteins are split, by hydrolysis, into amino acids
in the gastro-intestinal tract and, they reach the liver through the
portal circulation, after their absorption. A small fraction, like other
diffusible substances, is incidentally picked up by the lymphatics and
reach the general circulation, by way of the thoracic duct. It is of
importance to note that, even after a rich protein meal there is no
great rise in the plasma amino acids N—concentration, as the amino
acids are rapidly taken up by the tissues. This uptake occurs chiefly
in the liver and muscles and it represents neither simple diffusion into
cellular fluids nor rapid utilisation or deamination. It is considered
to be a momentary storage, involving phosphorylation. After the
completion of absorption, a large portion of the amino acids, in the
tissues, may return to the general circulation, to be taken up by other
tissues for protein synthesis, or for spzcial use, or to be deaminated
and oxidised in the liver. Only a small portion of it is ever lost in
the urine, due to their conservation mechanism."”

The view that endogenous metabolism of proteins is different

777. Abraham White ef al., Principles of Bischemistry, p. 518., 1954 edition.
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from ‘the exogenous, held i1l some time back, has been shown to be
incorrect by the researches of Shoen-Heimer ef «l. They showed that
the incoming amino acids form a ‘common pool' with amino
acids derived from the break-down of tissue proteins and that, this
pool is utilised or destroyed without regard to or recognition of its
origin.™ They demonstrated that there is a continuous exchange
between the amino acids of this pool and the amino acids of tissue
proteins. The latter have been shown to be stable units which yield
their amino acids when the cell is destroyed and that, even when they
make up the structural parts of the body, are constantly being des.
troyed and reformed so that the amino acid molecules that make up
the proteins may not be the same, from day to day.

In the case of an excessive in-take of proteins than is actually
required to replace the catabolised proteins, the supplies of amino acids
are utilised for the production of energy. The oxidative, de-aminating
enzyme system, present in the liver, converts a-amino acids into
a-keto acids. Ammonia may be released, in a free stale, which may be
converted into urea or it may be transfered to another amino acid by
a process known as frans-aminagtion—a mechanism present in the
organism which serves to synthesise amino acids, from deaminated
amino acids and the ammonia of excess of amino acids.

It is also of importance to note, in this connection  that proteins
in the living cells are being constantly broken down by hydrolysis into
their constituent amino—acids, and these molecules or equivalent ones
are being utilised to form new protein molecules. Some of the
proteins may be denatured { degraded }*™ i. e., protein molecules which
are folded up or arranged into a lattice pattern to form a compact
structure of a more or less globular shape, become unfolded and
assume a permanent extended form, as in keratin, collagen, and

778. Ihid.

7/9. Denaturation is the alteration of the characteristics of an organic sub-
stance, especially, protein, by physical or chemical actign. Mild
disarrangement of the folded amiro acids that take place, when cross
linkages within the folded amino acids are broken and the exquisite geo-
metry of the arrangement is destroyed. The body proteing are comti.
nuously undergoing synthesis and degradation. The body possesses the
capacily to resynthesise new tissue proteins from amino acids that are
absorbed from the small intestine, as well as from amino acids derived
from the degradation of tissue proteins.

- [ ] L] - - - [ ] 363 [ ] L] -



introduction to kayachikitsa - . . . .

myosin. These, then, constitute the group known as fibrous proteins—
albuminoids or sclero—proteins, Thes2 proteins are specially resistant
to the usual reagents and they enter into the structure of protective
.connective tissues e. g., tendons { kandaras ), ligaments ( swudy#s ),
bones ( asthi ), keratin of hair, feathers of birds, tortoise shell, egg
shell, elastin, collagen, vssein, (the organic framework of bons
tisstte ) and gelatin of tendons, ligaments, bone etc.

The foregoing brief review of proteins and the way they are
utilised, gathered from modern advances in the field of physiology
and biochemistry, has a direct bearing on the subject of the formation
of not only npudhatiis but also sthiye dlidfgs.  Since the basic struc
tural constituent of the sthira dhitus and &alds have now been shown
to be mainly proteins, the corresponding poshaka dhaths from which
they are synthesised are also, for the most part, proteins. The amino
acids derived from food sources from which are formed the poshika
dhatiis, and those derived fromm the breal-down of sthayi JdhGtis,
between them, constitute a * common pool * asit were, from which
they are again drawn upon for the formation of stidy: and upadhiilts.
In the case of the latter, some of the amino acids derived, {or the
most parl, form sihira dhdtus, specially, mumse peshis, become
denatured ( degraded ) and are, then, utilised for the composition of
fibrous connective tissues which, nol only form the body-wide matrix
but are also utilised for the building up of snayis, kandaras, siras etc.

Summing up: It will be sean from the foregoing discussion that
the term dhifs has two aspacts viz, poshaka or asthdyr and
poshya or sthiyi. The former corresponds to intermediate metabo
lites, comprising of nutrienis meant for tissues and the latter refers
to various kinds of formed tissues, already present in the body.
Upadhitis, refer, mainly, to such tissues as fibrous connective tissue,
which are formed from degraded proteins derived from other tissues
such as the muscle tissue., Rasa dhatu, corresponding to blood
plasma, plays the role of the common metabolic pool; it carries in it
poshaka dkats, in transit, (o and malas gathered form sthdyi dhitis.
It would appear that it is poshaka dkdtis which are involved in all
pathological processess. Such terms as dosha-diishya sammurchana,
unless otherwise qualified, relate to an interaction between doskas and
poshakadhalus.
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chapter 20

a reassessment of the
concept of kriyakala

malas

D& b o

Mm‘r‘:s represent the third member of the
trinity of the living body, the uther two members being the deshas
and diafs. The term mala has been defined as G559 39, meaning
to clear out, to purify.”™ Shabdasthonwis Mahkanidhi has described it as
ZEAA AFWA meaning, factors produced by the body, such as
sweda { sweat ), sifeshma ( mucoid discharges } ete.. and has followed
this description by inclulding %@ and pitta in it-araffem@y. ™ In other
words mafds represent a wide variety of substances produced by the
body, including the fridoshas and sapta-dhatis in their abnormal states
of functioning. They { the doshas and dhatis ) ave described as malds
because they not only cause maling i. e., degrade other factors of the
body but also because, they themseives are suscepitble to become
maling or degraded.

Malds are stated to comprise of shakrif ( feces ), sweda ( sweat ),
mitra (urine) etc.’™ By ef cef fra is meant various other excretions.
Two aspects of malfis have been visualised vig., mal@ and kilfa,
The former represents waste products, in general, of which some
may be utilised by the body for its functional and structural purposes
and others meant to be discarded.

780. Shabdasthoma Mahinidhi
781, Tbid
782, ngl yeyFeggdsi 9 ( Ash, Hri. : Sutra 1:13)
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The term kitta has been derived from the root {2 i1, meaning
do go and it generally refers to the waste products of the JdhafEs—
gt 79 Likewise, the undigested residue or the asira of the
food, which is expelled out of the pakwashaya ! large intestine ),
under the influence of apéna vEyu, through the three walis ( folds)
-of the rectum, is spoken of as the mle.™ 1t is also known as
purisha™ and vit,

Malas (kittas) lsted by the sgmhithd granthas are the
following:™¢

{i } Mala, vit or purisha ( faeces )

( ii ) Vit-sneha ( faecal fat)

(iii ) Mitra {urine )

{iv) Sweda ( sweat)

{ v ) Vata ( gases of various kinds )

{vi} Pitta ( bile )

{vii) Kha-malas ( excretions of various openings of the body }

vz., { a} karna—mala ( excretion of the ear)
{b) , sneha (waxy excretion of the ear )
{ ¢) twak-sneha ( oily excrstions of the skin )
{ d) nasika—mala (nasal discharges)
{e) dsya—mala (excretions discharged through
the mouth )

( viti) Prajanana-mala { excretions of the genetilia )

( ix } Loma-kiipa mala {excretions discharged through the hair

follicles )

{ x ) Kesha ( hair of the head )

{ xi ) Loma (the hair of the face )

(xii) Smashru ( the hair of the body )

{ xiii) Nakha ( nails)

783. Shabdasthoma Mahanidhi
784, [%g 3%y (Vaidyaka Shabda Sindhu.}
785. dfvEg W oF # REeeTe % g4+ admyale grag@a AEa e
{ Sharangadhara Sambhita; Pur6: 8)

786. Trgm  @zpgiyuEiiveer:  suiEAREERSMENATAET  Smadnemm-
Zamaaat: (Charaka : Satra 24 : 4)
Tezwmeq (Rogd IR 7 TRE:

fost, W enTat:, W IRgE AEEI A
WU HqIART o DENHTSTny 0
( 1bid, Chi. 15: 15)
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The formation of purisha or feces ;——Purisha is feces and it is
also known asvit and mala, It represents, in part, the undigested
residue left over after the nutrient fraction of the food has been
separated and absorbed. According to Charaka ;  the material from
the @mishaya having reached the pakwadshayae, being dried up by
heatis converted into lumps. During this process katz (pungent)
vayu is produced, ™  Commenting on this passage, Chakrapanidatlia
observes. “ By the term ‘ paripindita pakwasya’ is meant the change
to the form of lumps in the process of the formation of mala.
By ' vAyusyd! katubhBvatah’ is meant during the process of the
formation of lumps, pungent viyx is generated. "™

The observation of Charaka above and Chakrapanidatia’s
commentary thereon, derive support from maodern, researches in allied
fields of science. Ttis seen from these researches that, during the
passage of intestinal contents through the small intestine, the products
of digestion, along with many other compounds, such as vitamins and
mineral salts are absorbed. As the contents reach the large intestine,
the process of absorption, with the exception of water, is normally
completed. In the large intestine, more water and salts are absorbed
and the remaining material, now converted into feces, leave the body.
The consistency of feces depends, to a large extent, on the degree of
absgorption of water, that has been carried out. The consistency of feces
also depends upon such factors as the gastro-intestinal motility and
the nature of the diet ingested. Slight variations in diet has, ap-
parently, very little effect on the nature of feces. It has, however, been
shown that an exclusively vegetarian diet generaily vields a larger bulk
of feces, and is softer in consistency, whereas, a meat diet is seen to
produce a lesser quantity of harder feces.

The large intestine has been shown to harbour a large bacterial
population { flora) of which Escheriahia coli, is ordinarily, the predo-
minant organism. These micro-organisms are shown to be involved
in the alteration affecting products derived from the digastion of pro-
teins. These organisms have been described as the putrifactive flora

QR f Wi Srarmer aikal o (ibid, 11)
qitfifOgAaeted Wig: TYIREEHTEA: ¥
788, uftNiGearTyTe(d arUREETSaET SRS T )
21g: EREgATA: §7 GANRAVEIFA TFA IAERT )
(Chakrapanidatta on the above)
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and they bring about the putrifaction of the protein residues of the
food, with the liberation of various kinds of pungent gases, in the
process, with disagreeable odour, such as the indol, skatol, phenol,
bydrogen sulphide and ammonia,

Considering the composition of feces, food residues are seen to
constitute a much smaller proportion of the total quantity of it voided.
This has been shown to be due to the fact that the protein and car-
holhivdrate of the diet is practically all absorbed by the time it reaches
the cecum. In the casc of foods which are free from indigestible
materials, such as the cellulose, the feces is seen to be made up, almost
completely, of bacteria, secrelions etc. It has been observed, in ex-
pertments, that during starvation, for example, feces continues to be
formed. Their composition is seen not to differ, materially, from that
of feces voided alter an ample diet. In nddition, when a portion of
the bowel was isolaled from the rest of the intestinal tract, it was
seen to be packed, after a time, with a mass of pasty fecal material.
This material is ol endogenous origin and, of substunces presenl n it
the fecal fat is tmportant. This fat is seen to conlinue to appear,
even though, ali fatty articles have Leen excluded from the diet. It is
also seen to be different from the ordinary food-fat and to closely
resemble the blood lipids, consisting as it does, of lecithin and coporo-
steirol, the latter being derived from cholesterol by the reducing action
of bacteria. Otlier substances of endogenous origin  excreted
from blood are cidcium, phosphate, magnesium and olher inorganic
materials.

1t is also important 1o note that some of the flora of the large
intestine synthesise vitamins of the B-group. A part supply of this
group is seen to he obtained {from the inlestianl bacteria and a part
from outside sources. Thiamin is stated to be obtained in unknown
guantitics from the intestinal flora. The importance of B-group
vitamins to the integrity of the nervous system i5 now fully
recognised.

The foregoing confirm Charakd’s observation that drava shoshana
of the killa brought to the pakwdshéya, renders it into lumps and

katu bhidva vdyu is produced in the process. They also amplify
Vagbhata's observation that, pekvGshaya is the sthana or seat of vavi,
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as it is in this place materials necessary for the production of the five
kinds of vd@yx is made avaijlble.™!

It is, in addition, seen that purisha (feces) is made up of
two components wviz., { a) the undigested or indigestible residoe
of food-anna kitta or asdra-passed down from the adho-Gmashaya
(small intestine } to the pakwishaye ( large intestine ) — exogenous,
and { b } dhatu kitfa, representing, among others, vid-vasa or fecal-
fat and inorganic substances, such as calcium, phosphate, magne-
sium etc., derived from the kiffa pika of the didiwagni vyapdra—
endogenous. The observations of Charaka and others that malas
should be protected at ali cost and prevented from being lost to the body
in #Bjavakshma, obviously, has a direct reference to the loss in excess
of endogenous components of the feces which represent the products of
rapid destruction of the sharira dkatis in such diseases.™ Further,
the significance of $neha therapy followed by swedana, before the
elimination of doshas ( malas ) from the shidkhis through the koshtha
specially by virechana (purgation) via pakwdshaye, can now be
fully apppreciated. Many of the metabolic wasle—products, specially
those which are lipid, in nature. or are soluable in lipids, can bz
eliminated through this channel by virechana ( purgation ), after the
subject has been properly prepared, in advance, by snehang and
sweduna kriyas.

Miitra and other malas: —While, a part of the normal constituents
of mitra { urine ) is, according to Ayurveda, stated to be contributed
by the kifta portion of the food from the pakwishaya, vet another part
of it is said to be derived from products that arise in the course of the
kitta paka of the dhdtwagni vy@pare. A reference was made elsewhere
to this pake. To recapitulate: The outcome of kitta paka
of the dhglwagni vyapira is stated to yield, among others, the
following waste-products : sweda ( sweat ), purisha { feces ), miira
(urine ), vata { gases of different kinds ), pitta ( bile ), shleshma
{ mucoid discharges ), karna mala ( excretions of the ear ), akshi—
mala { discharges through the eye ), »@sika malas (nasal discharges),
dsya mala (excretions through the mouth ), lomakiipa mala

73l ary gATRUNIT A AFEIA9 aCRITEREgAA g ad s s sTsnduss ar
Usqremr & srgdai o ( Ash. Samgraha: Shar: 6: 67 )
792, AEATEM e RAMAIEE:  afGEReeT %3 a6 & Aeesa
{ Charaka : Chikitsa 8: 42.)
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{ excretions through the hair follicles ), prajanana mala { excretions
of the genetilia), keshe (hair of the head ), smashrs ( hair
of the face-beard }, lomz (hairs all over the body, other than
the above ) and nakha (nails ). 1t would appear that the waste-
products listed above are elements with which several
excretions are composed. As examples, purisha, miifra and sweda
can be cited, Reverting to mItra (urine ), it is seen from modern
scientific contributions, that indol and skatol contribute to the characte-
ristic odour of the feces. However, indol-acetic acid which is excreted
in normal urine is seen to be the resulf of its formation in and
subseguent absorption {rom large intestine. It is also present in
foods of plant origin and this may becomne another reason for
its occurrence in the urine. Tyrosine, in reactions of the large
intestine, vields phenol. Reactions of this type are considered to
account for the presence of phenyl sulphate which may be found in
urine and for the presnce of indican { indoxyl sulphate } as a normal
canstituent of urine, since these aromatic alcohols are formed in the
large intestine from tyrosine and tryptophan respectively, absorbed
from the gut, conjugated with sulphate in the liver and excreted
through the urine.'™

The foregoing invite attention to the possible intestinal contri-
bution to the urine or smilre. The remaining ingredients of it, such
as amnmonia, urea, uric acid, creatinine etc., are seen to he derived
from the blood and they represent the outcome of ketabolism or the
kitta aspect of the dhdtwagni paka.

Thus, mitra and purisha may be taken to serve as an index of
Jathardgni and ghdtwagni pukas.

Some of the products of the kilta aspect of the dh@lwagni paka-
the degraded proteins of tissues, to which a reference was made
earlier, treated as smalas by Ayurveda, are utilised for ihe synthesis
of hair, nails and such other structures of the body.

Thus, the malas shown below are stated to occur as waste-
products during the synthesis of the seven kinds of poshaka dhatius.
Annarasa + rasagni ~> sthayi rasa dhat@ +shleshma ( mucous)
Raktaposhaka dravyas + raktagni-—- --- — poshakarakta + pitia

( bile pigments )

793.  Abraham White ¢f al., Principles of Biochemistry., pp 515-516,
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Mimsa poshaka dravyas + mamsigni — - ----» poshaka m#msa-
dhatu + kha malas.
Medas poshaka dravyas + medogni——— - poshaka medodhitu +
sweda,
Asthi poshaka dravyas + asthyagni -~ -» poshaka asthi dbate +

kesha, smashru & loma-
Majja poshaka dravyas + majjagni —> poshaka maija dhétu +
akshi vit
Shulra(?)

Meula yipa vayE includes (in addition to the intestinal gases
referred to earlier in connection wilh the formation of purishe, } COy
that arises out of tissue respiration, This is an example of a maly
that is used by the body to subserve some of its vital activities e. g.
regulation of respiration,

The malas arc as important to the proper functioning of the
body as are doshas and dhidtiis. They are the logical outcome of
the dynamics of life which works by pakas of different kinds.
Waste—products are incidental to all kinds of pakas. The production
of 'waste--products is an index of life activities. The living body can
never be without them. Certain residual quantity of malas is always
present in it while, the surplus is utilised by the body or disposed
+f by elimination.
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a reassessment of the
concept of kriyakala

srotas
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The term srofgs means a channel. It is
derived from the root § €M meaning, to exude ; to ooze; to filter; to
permeate. Charaka has defined it as &Iond B@ meaning, the
structure through which s#3vandm takes place.™

Srotimsi of the body comprise of channels of different kinds.
They may be sthild ( gross, macroscopic ) or sikshma or ani (subtle
or atomic in size or microscopic ). In general usage, the term srof@msié
comprehends all channels—big and small, perceptible and imper-
ceptible— that compose the internal transport system of the body, as
several of its more important parydyids, furnished below will show.™

(i) Srotamsi ( channels }

(ii) Siras ( veins)

(iiiy Dhamanis { arteries )

(iv) Rasayanis (lymphatics, ducts )

{v) Rasavahinis ( capillaries )

{vi) Nadis {tubular conduits }

{vii) Panthanas ( passages )

T4 ..., AN AT ... { Charka : Stitra 30; 121
795, SR, P, 99, LT, VIR, AR, SRR, WG wdutemn®, ssarsgats,
I, ST, RRAE FtrErrEEmE et i iy
{ Charaka ; vi 5, 9-1)
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{viif) Margas { pathways, tracts )

(ix} Sharira chidras ( body—orifices, openings, cavities )
( x ) Samvruti samvrutdni ( open or blind passages )
{(xi) Sthinas ( sites, locus )

(xii) Ashayas ( repertories )

{x1i} Niketas (resorts)

The nomenclature tmentioned above pertains to both the visible
and invisthle channels that afford passage to the movement
of shérira dhaths. In their colour and form they are stated
to take after the dAdrds they transport; they may be cylindrical,
either sthiila ( gross, macroscopic) or anux (atomic in size or micro-
scopic), dirgha( long } or prathine ( reticulated ) ™

The internal transport system of the body, represented by
sroldmsi, has been given a place of fundamental importance in
Ayurveda-both in health and disease —an importance, which recent
developments in the field of medicine have hegun to emphasise, It
would seem, when looked at from a historical perspective, that Punar-
vasu Atreya and Dhanvantari were the first to correlate the structural
and functional integrity of this system to physiological states and,
likewise, the impairment of their integrity, to pathological states. Says
Punarvasy Atreye : " No structure in the body can grow and
develop or waste and atrophy, independent of srofdmsi that transport
dhidtis, which latter, are constantly subjected to { metabolic ) transfor-
mations. The srofamsi subserve the needs of transportation,™

“When the integrity of the srofimsi is impaired, both the
sthianaga { sthivi or poshya) and miérgagha (asthByi or poshakad )
dhatis also become involved; the morbidity spreads by one dhatu
vitiating the other and a srofas, another srofas. The doshas, vita,
pitta and shleshm@, when vitiated involve the entire body, as suscepti-
bility to vitiation is implicit in them.”™

796.  wngEwachf remraaE )
Al FiTieran saanzaf A { Charaka: Vi:5:25)

797, .. 09 @ man gl Al siAACTEAE, QY TiEreE | Sahd g TR
HAUAMT GANFAGE srrgada e (15id 3)

793, Wt efmg wreede  minyg wlRedT: eRORNE, o FRNrETam x)
Sl eitateda, TIF9T @WEw 9gvaty ager 1t ety FEREsem: syl
TWFATY 9t JoeenaE@ 0 (ibid 9)
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A careful study of the chapter on srofe vimdna, in Charaka
samhita shows that the knowledge of the internal transport system of
the body had reached a high degree of development, even ag early as
the time of P#narvasu Atreya. This is seen from his statement
that, * There is as much diversity in the srofGmsi, as there is in the
elements that compose the structure of the body”.™ It would appear
that, some of the contemporaries of Punarvasu Atreya went to the
extent of advancing the view, that “man is nothing but a conglomera-
tion of srofdmsi which pervade the entire body. They are transpor-
ters of factors that cause the prakepa ( excitation ) or shamana (al-
leviation ) of doshas.”™® Atreya is seen to have, however, pointed out
that this view is an exaggerated one and, drew attention to factors
other than srofdmsi which are equally important. These fectors are :
the elements that compose the srof@msi, the substances they transport ;
the dhatis to which they serve as channels of transport and, the re-
gions of the body which they cover.™ He has, in addition,taken note
of such views as: (a)} the multitudinousness and innumerability of
srofimst, as well as, { b ) the numerability of them™’ held in his times
and, suggested that “ for all practical purposess, a physician only
needs to recognise the more sthila (grosser, macroscopic ) of the
srofamsi, having regard to their origin, course and symptoms they
exhtbit when they are pathologically involved. The nature of other
srofdmsi, not described, has to be inferred.”™* Important ones, among
them, stated to be significant, from the point of view of practicat
utility are the following :—

799, v R gAERA WAARNTEAIT AR AiTAF wwEraae
{ Charaka: vi 5: 3}
80 = WE SRAmAT AETT (EIA=giE, aateng, T8N ISR AT |
(Ibid 4)
801, .7 sAYE, T B HPINE, 7= (Tar) asfa, gmarafA, 79 g, of
A | Ibid )
802, aqiAwgrae, AT FPTIRE TR AE, R e
{Ibid 5)
803, Fwr g ugﬁq‘hai TRLLT THAAFACHSAAS aLMITANAN e IER: . wdy-
SEPEATEOAAAIT HHIAL, fEmAT Qistasan)
{ Charaka; vi5,6-2)
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(i} Pranavaha srotas { Channels of respiration )

{ii) Udakavaha ,, { Channels of fluid or water

canals-distribution }

{iiij Annavaha { Alimentary canals )

{iv) Rasavaha " { Lymphatic canals )

{v) Rakta-vaha,, { Vascular system )

(vi) Mai&msa-vaha,, { Channels through which nutrition
to mamsa or muscle tissue is trans-
parted )

{vi) Medovaha , ( Channels through whih notrition

to adipose tissue is transported )
{ Channels through which nutrition
to bone tisspe is transported )

{viii) Asthivaha

(ix) Majjavaha ,, { Chaninels through which nutrition
to marrow tissue is transported )
(x} Shukravaha ,, { Channels through which nutritivn
to reproductive tissue 15 transported
(xt} Mitravaha ,, { Channels threugh which uzine is
transported }
{xii) Swedavaha ,, { Channels through which sweat is
transported }
{xiiiy Purishavabha ,. { Channels through which feces is

transported }

Vata, pitta and shleshma are stated to traverse the entire body
and move through different kinds of srofamsi. Manasika doshas
viz., satwa, rafas and tamas, which are beyond sense-perception, have
the entire sentient bady for their vehicle and field of operation"*

Classical texts on Ayurveda, specially Charaka sambhita and,
following this work, AskiZnga hridaya, have described the origin or
mile and the symptomatology of pathological involvements of
srof@msi in nija types ‘of diseases ( idiopathic or constitutional dis-
cases, as opposed to dganfvje or traumatic ). Sushrutz has, on the
other hand, described sratases, in the context of injuries, as may have
b2en inflicated on their mila or origin. The mode of approach, in this
case, is that of the surgeons, The list of srof@msi furnished by him
are the following :—

804, g@AfwAgnEor g afsrfiowaot edih  sigtersagmi®,  aggAditgmon g
Frrat a6 AT T RASREAGE = | { Ibid )

-

- - - » - » - -37:,!. - -



introduction to kayachikitsa . . . . .

(i} Pranavaha srotas
{ii) Annavaha ,,
(iii ) Udakavaha
(iv) Rasavaha
{v) Raktavaha ,,
{ vi) Mamsavaha ,,

(vii } Medovaha ,,
{ viii ) MTtravaha ,,
(ix ) Purishavaha ,,
{ %) Shukravaha
( xi) Artavavaha ,

The srofams:, listed above, are those recognised by surgcons,
hawving regard to traumatic injuries as may be inflicted on them ot
da: to the plercing of them during surgical manipulations with sharp
instruments. It will ba seen that while asthiraha, majjévaha and
swedavaha srotases have been left out by Sushruia, he has included
driavavaha srofus, in his list. [t is also seen that he has taken note of
the views held by other authorities, according to whom, srofases are
innumerable and they perforin difierent functions and observes that
shalyatantra ( surgery } does not recognise srolases other than those
meantioned by himn, as the pain incidental 1o the plercing of or injury
to any of these extremely tiny channels are bound to be slight in
nature.™®

Clarifying the different modes of approach made to srofas by
shalyatantra (Surgery } and Kiyachikitsa (Internal Medicine), Palhana,
in his commentary on Sushrula samhila observes : * the special kinds
of pain ( ¥z f3319 ) exhibited, in cases of srofodushti ( pathological
involvements of srofas) — the srofdntsi being spread throughout
the body — are important, from the point of view of ¥ayachikitsa. To
shalyatantra, on the other hand, pains of special kinds { Sz+r &3 )
which may manifest on account of either the piercing of or injury to
s¥olases present in certain special parts of the body, are important
tn gain knowledge of the prognosis (@vemf Maw) of such conditions.
Ii contrast, kayachikitsa ( Intetnal Medicine) recognises srofases which
are spread throughout the body and which include extremely tiny

85, MR 7 IMEARBETEINH ARG, IR, @t e, o
AR wen ¢ (Sushruta: Sha 9: 12
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ones. Any pathological involvement of them may ranifest subtle
kinds of pains which may not be recognised or be of help in the
assesment of prognosis in such involvements."®

It would thus seem, from the point of view of k@yechikitsa, that
not only the grosser types of srofdmsi such as those enumerated
in Charaka sambita but also the subtler ones, are important, It also
seoma that the grosser sroffimsi are, in their turn, composed of
subtler ones viz. , the intestinal villi, the alveoler epithelium of the lung,
and the endothelium of the arieries etc. The dHdtuvaha srofdmsi
viz., rasavaha, rakfdvaha mamsavahe, medovaha, asthivala and
and majjivaha srolimsi belong to the group of srolases which are
extremely tiny, Shukrancha, arlavavaha, mitravaha and purisha-
vaha srotases Lelong to the larger and visible types of srofinsi.

The forezoing notwithstanding, the terin srofas, is seen to have
a special usage and reference to channels of transport which are
microscopic in their dimension and through which the cozing of fluids
take place.  Sushrute is seen to have excluded sirds ( veins ) and
diivmanis (arleries ) from the purview of srofases.  He has described
srotases as chinnels which bavae their origin in khZdantiaram™' i. e., an
organ cavity, the Aridava { heart } for examole, and spread throughout
ths bady, Lransporting rasé Ii dhatis {poshaka dhatis). He has differen-
tirved them from sirgs ( veins } and dhantanis {arteries ), which latter,
may otherwisz resamble them. ™ In his view, dhamanis have khin "
{ pores } in their walls, through which they supply rasa to all parts of
the body, very much like the minute passages presenl in a lotus
stem ™ Viobhata has, likewise, compared  srofases to the extremely
fina passages and pores presenl in the lotus stem. He observes:
“ Rasa spreads throughout the body through very fine dwaras

806, ... TAFammt g SAEREAT o=, 39 awsmEawaayd gt sm &S -
FIE | weyaearasin Frayaidig 383 IoafEives  arets piAum Ay
FIARTEANTEER Haat FEATQOETET  gIEoIEEAS A e Apweara
ARTEAARPAA SRR AAAFET ) ( Dalhana on Sushruta: Sha 9 12)

807,  g=@ wiEd g7mERzIa  Dalhana on Sushrata: Sha 9: 13)

808, gwg mgel B w9d @M@ g
Sl [T firanaidma ( Sushruta: Sha 8:13)

809, e &nand 1 { Dalhana on Sushruta : Sha 9:10)

810, =t erw: TR AMIAY B¥Y W 4
oAt aar i G Jesh7 0 ( Sushruta: Sha 9: 10)
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( pores } of srofamsi which are distributed extensively in the body»
very much like the minute channels, present in the lotus stem. "

It will be seen from these references that:

(1) srotases are extremely fine branches of bigger vessels which
originate in such organ cavities as the hridaya (heart);

(ii) arteries and veins are excluded from the purview of

channels described as srolases ;

(iii) the structure of the srofas is comparable to that of the fine

channels and pores present in the lotus stem ;

{iv} thay transport and purvey rasa to all parts of the body,

and

(v} rasz oozes ( sravanam ) through the pores of the srotases

to nourish the sthayi dhatis.

Charaka has baen more explicit about the exact nature of and
functions performed by srotases. He abserves: ™ Srofdmsi serve as
ayanamukitas to both the malikhya and prasidakhya dhiatis. They
nourish the different species of ( sthdyi } dhatis, with requisite quanti-
ties of appropriate nutrition.”* "

This passage invites, particular, attention to the terms ‘ ayana-
mkuhani ' and * malaprasidakhyinim dhatingm.’ The former,
term is composed of two words viz,, aygna and mukhani. Ayana is
derived from the root 0-99!, meaning, fo go or fo move, that is, that
through which movement of materials takes place. The word mulhe
is derived from the root gﬁ—ﬁ?&{ﬁ, meaning, to leave or to be free.
Amarasinmha has described mukha as a synonym of {f:g7or meaning,
a structure through which things get out { or get in )" Charaka’s
definition of srolas as TFWFA-EAMI- is also similar to the above.
Chakrapanidaiia, in his commentary on the passage under reference,
has interpreted the term ayan@ai as the place of entry (orexit),
The reference here is to the functions of srofidmsi which, in his view,

811,  farmEr mxaud guq afga® 1
FIIT SIATE qE 16 eedidy n {( Ash. Hri: Sha6: 46)

812, Amarakogsha

813,  avga @ A gon® YegragAnd, |7 sienagyiopan? amd, ged g b et
WA FHAT 9Tl | ANAAT AR SATEAhT AR 9N W AT sefd
WA TARITIAAE RS A7 T (@ A FyAn a9T g @, A sage
atjapfieferd: | ( Chakrapani on Charaka: Sitra 28: 5)
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serve twofold purposes viz., serve as conduits through which both
prasada { nutrient ) dhdfas as well as mala dhitis ( waste—products
or products of degradation ) are transported and as structures through
the pores of which prasida dhatiis and malas pass to and from the
sthiyi dhatas." In other words, the channels of transport, entry and
exit of both the poshaka dhBtus and malas are not distinct and
different entities, that is to say, the channels which serve as vehicles of
transport of both praside and mala dhrdtus also serve the purpose of
their egress and ingress.

The term rasadi dhiris, used in the context of srofamsi needs a
clarification. It refers to the sthayi or poshyarasa cum raktq, which
circulate and transport poshaka or asthdyi dhifis to other poshya or
sthayi dhdtss. The fluid that circulates through dhamanis ( arteries )
and sird@s (veins), which latter have their origin in the kridaya (heart),
has besn usually described by Ayirveda as rasi This rasg is the
fluid matrix which not only serves as the vehicle of transport of sthayi-
rakld dhdtu but also of poshaka ( nutrient ) dhiitus meant to nourish
other sthiyi dhatiis. It oozes or exudes, diffuses, filters, or permeates
through the ayanamukhas of srofimsi. A distinction between the
circulating rase and rakic cannot, possibly, be made as the fluid that
circulates in dhamanis and sirgs is a composite whole and a com-
plex flowing tissue. A reference was made earlier to Ayurveda Swtra,
according to which ' rasa itself is rakia and rgkte is both
rasa and rakia”.®® Proceeding, in addition, on the basis of adkikarana-
siddhanta™ with reference to rakla mokshana (blood-letting }, the

814, The term malakliva dhatu is significant and, it has reference to waste
products or the degraded elements of tissues, which are not meant to be
discarded entirely. As shown earlier, while discussing the concept of
dhatus and wpiadfDifs, a part of malgs 1s utilised for the synthesis of
some of the structural elements of the body as well as to subserve some
of the vital functions of the organism, while, a part is utilised to compose
excrements whiclh are periodically thrown out of the body. Malas, like
poshaka Jhalns are constants of the circulating rase-rakia. Sthayi dhiths
are scldom without malas. Examples of CO, lactic acld, urea, uric acid
ketone bodies etc,, will illustrate the point.

§15. i rrpg | 38 ¥ &0 (Ayurveda Siitra: Prs 2: p 100)

i un, |gT g | {Ibid, Prs., 8, p 25}
Bl6. &% THANIETHSIR- TEAETOL ¥ w4 g a1 v ( Sushruta: Uttara 65)
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fluid which is drawn out of the sire ( vein ) is red and it is the blood
that is pumped or thrown out, as it were, by Aridaya (heart). This
fluid is both rasa and rakia, in the sense that, the rakta dhatu, while
being transported by rasadlafE, during the rikshepana ( circulation )
of the latter, imparts its characteristic red colour to it. Chakrapini
duita has also recognised firidaya. as the seat of rakia®V Thus, at the
level of circulation, there is no difference between the rasadhalu and
rakiadhdtn. Tt may be recalled, in this connection that, both Chakra-
panidatia and Dalhang had interpreted the term ° dhatugrahana
nisrutam ' in the context of 8fo-visramsa, djo-vyiipat and dja-kshaya,
as Jjovaha srofas. Chakrapanidatic has, in addition, described
dhTturaha  srofamsi as djovahinis, Thus, rasa and siikla which
transport 8745 arc also spoken of as 8fds. The dasha mahamiila
dhamanis, which are stated Lo cmerge from hridayse ( heart ) and
spread throughout the body, giving off ever smaller branches during
their course, ultitnately end as srofdmsi which are, perforce, extremely
fine tubes, with innumerable openings or pores in their walls, through
which rasa sravana or the exudation of rase takes place. In this
sense, sroimst would demarcate and line the sthayt dhatiis and thus
answer to the description of kalas viz., diatwashayiilara ni@ryada.

The conclusions above assume importance, when studied
together with the description of the charcaleristic features of different
parls of the vascular system viz., dhamanis (arteries), sroffm s
{ capillaries ) and sivas { veins ) and, the order in which they have been
enumerated. Says Charaka:” Lhey are spoken of as dllamanis because
they pulsate, as srofamsi because, they permit oozing and siras-
because they maintain a continuous flow of rase-—rakia.

The significance of the description of the different parts of the
vascular system and specially, the order in which they have been
enumerated,: can be readily appreciated by a study of the relationship
that exists hetween these three distinct components of the vascular
system. There are, no doubt, morphological and functional differences
among the different components of this system. The identity and
diversity that exists among them can be seen from the fact that the
heart and the entire vascular system have been shown to be lined with
a single continuous layer of smooth and flat epithelial cells=the

817. tawsiat 7 admvagonafe A8ty g4 wnse1 ( Chakrapani datta on Cha-
raka; Chi 24:36 )
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endothelial cells, as they are also called. These cells constitute the
entire internal wall of the blood and lymph capillaries but, in larger
channels, muscle and fibrous elastic tissues envelop the lining layer.
The wider the vessel, the thicker is its watl. Arteries, which bear the
brunt of internal fluid pressure are, particularly, thicker as compared
to veins and lymph vessels. Arterial blood flows in rythmic spurts, in
keeping with the rythm of the heart. As each spurt of fluid impinges
on the wall of the arteries, it gives rise to dhmana ( pulse vibration ).
Likewise, as the distance from the heart increases, the arterial spurt
becomes less and less powerful, By the time blood flows through
capillary vessels and has reached the veins, it no longer spurts but
flows in continuous even stream. Thus, kridaya, dhamanis, srofimsi
and siras {including, rasavaha smﬁimsi) constitute a single ctrcula-
tory unit, which regulate the proper flow of blood ‘and nutrition supply
to and the clearance of waste- products from sthay: dhalis.
Srotamsi and capillaries

It will be seen from the point of view of pratyvaksha prawména
( observational evidence } that the internal transport system
includes a series of tubes through which rasez (—rakfa) is propelled
to all parts of the hody., Hridays {heart) occupies the central
part of this system and supplies the motive force and dhananis
(arteries ), srofamsi ( capillaries ) and sizas {veins), including the
rasavaha sroltinst or ras@yanis-the lymphatics,-constitute the con-
duits. Dhamanis (arteries ), which are generelly pulsating tubes, are
responsible for the transportation of rase (-rakta ) from hridaya to
the sthdyi dhitihs (formed and exisling tissue elements ), through ever
smaller branches. The meiadhamanis (the main root arteries ) are
often large, the successive branches that emerge from them have,
increasingly smaller diameter and the smallest arteriole may have a
diameter of onty 0.03 mim, The sira-samsthandis concerned with
the gathering of rasa from sthayi dhatis and returning it to
hridraya. From the smallest siza ( venule), the succeeding branches
become larger and larger, as one sira ( vein ) joins another. The siras
{ veins ) which transport rase (—rakid)to the hridaya {heart) are
larger vessels; they often lie parallel to dhamanis (arteries) of the
same size. Siras, do not, generally pulsate,

The more important fact which has to be takennote of, in the
present context, is that the srof@msi (capillaries) which are truly
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minute channels (tubes) lie between the smallest dhianianis (arterioles)
and siras (venules ). The diamster of a srotas is smatler than that of
a hair. Many srofamsi are sosmall that even the sikshma paramanics
of the sthiyi rakin dh3tu (erytirocytes) may have to pass through
them in a single file. Their diameter vadies from 5 to 20 microns and
are generally about 0.5 mm in length.

The structure of srofdmsi (capillaries ) which determines their
function, is very important, especially as regards their twofeld
functions viz., ayaia and muxkha. The walls of sroffbnsi are
seen to bz formed merely of a single layer of flat endothelial cells,
that is to say, they are only one cell layer thick. 1 is through
the walls of srof@msi ( capillary wall ) that poshaka dravyas (nutrient
materials) such as 0; and asthiy dhatns pass out to the sthavi
dhatis while, malas ( waste—producls } enler the rase (-rakta) and
are carried away. Il may be noted here that, the term srofamsi iy
a comprehensive one which include structures that secrete and excrete
or perform both functicns e. g., kidney tubules.

At the level of sroffinsi (capillaries), the space between the

wall of the srotas (capillary ) and the paramanis of sthavi dhatis
{tissue cells } is filled with rasa (tisspe-fluid ). This fluid is the

filterate of the circulating sthyi rasa dhity (plasma ). It filters from
the sthiyi rase dhatn ( plasma } through ayana-nrkhas (the pores in
the capillary wall }. A system of ras@yanis ( lymphatic vessels } drain
the fluid from extra-cellular spaces. The fluid, present within
the ras@yanis (lymphatic vessels ) is known as rase { lymph ). Since
the tissue-fluid and lymph are essentially the same, this definition of
lymph is not generally adhered to, as the rakta or blood passing through
the tissues is confined to srofdmsi {capillaries); it never normally
comes in contact with the paraman@s ( cells ) of sthayi dh@igs (tissues)
The rasa ( lymph) acts here, as the medium of exchange hetween rasa
cum rakta { blood ) and the sthayi dhatis (tissues ).  Poshaka dhaius
pass through the ayana-wmukhas of srofémsi (capillaries) and are
carried away hy rasa (tissuefluid ) to dhbitu paremanis (cells).
Waste—materials of cell-metabolism ( dkZtepiika ) pass from dhaiu-
paramanis (tissue cells } into the rasa (tissue-fluid) and, then are
absorbed into the circulating rasa-rakia { blood stream ) to be carried
away. ‘The rasdyeni (lymphatic) system is a one way collecting
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‘gystem and it is mainly concerned with the gathering of rasa { tissue-
fluid } and not with its distribution. Smaller rasfyanis (lymph vessels }
combine to join larger ones and they, in their turn, eventually, drain
into the sirgs (veins ). Rase {lymph ) again, becomes part of the
circulating rasa-vakia (blood) and is distributed by the dhamani
(:lrterial) system. The rasiyani type of srofdmsi { lymphalic capilla-
ries) resemble srofases that transport rasa-rakia { blood capillaries ),
In structure both of them are constituted by a single layer of parg-
wmanis of kala (endothelial cells). The terminal ends of rasy@snis
{ lymphatic capillarics } are closed; the rase { lymph) is absorbed
through tissue spaces and the delicate k@e { endothelial membrane
that surrounds Lhe spaces). Resdyani type of srotamsi (lymphatic
capillaries ) are wider and more irregular than those that transport
rasa-ralia ). They anastamose readily and form elaborate plexuses.

It will be seen from the froegoing factual data that, capillaries
arterial, venous and lymphatics have an immediate and direct bearing
upon the Ayurvadic concept of srotdmsi and, it is at this level that, all
metabolic exchanges paripila or dhituptha and chayapichaya take
place. These data lend support to the observation made by Punar--
rasu Atreya that * No structure in the body can grow and develop or
waste and atrophy, independent of srofimsi that transport dhafis
which latter, are constantly subjected to { metabolic } transformations
The srofams: subserve the needs of transportation.”

e & Wi geY T aaeafieEee, g4 ekl

|t gg qRonaRmEgEa @R saragars |
The specificity of srotamsi :

According to Ayirveda, sroffmsi which represent the internal
transport system of the body, especially at the level of the sthayi
dhatis, exercise a selective discrimination, as regards the supply of
nutrition to these dhdtis. Thisidea is implicit in Charaka's observa-
tion that “ nutrient substances which nourish the 4h&fifs undergo
pika by the Zishma { agni } of dhkafis. They are then made
available to the dhitis through their own srofdmsi™?® Again, the
theory that the pattern of distribution of nutrition to the sfhayi
dhAtis is comparable to (i) the supply of water to the several

B18.  gawdicon qr S 1T 9 )
sldar 4 THeT ag: goard wiga: 0 { Charaka : Chi: 8:37)
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plots, in a paddy field ( keddri), through a system of cannals or
channels { kulya } and, {1i) the sthdyi dhatis, like pigeons (kapothas)
choose the kind of substances they need for their nourishment from
the nutrient pool, represented by rasa, as ZkitiEs circulate through
kulyas (channels or canna!s) represented by srofdmsi, has three
implications viz., {a!the srofimsi represent a system of channels or
caunals through which poshak dhalis are transported to sthiyi
dhdtis; (b) each dh@tuvaha srolas is specific to the particular species
of sthdyi dlirg to which it transports nutrition. The dhdfwvaha
srofdmsi possess a salective descrimination as to the kind of nu-
trients that should bz made available to their respective dkdfas, and
(C) the sthayi dhttis also exhibit a selective descrimination as regards
the kind of nutrition they need.

Chalrapani dat!z has made a direct mention of the specilicity of
srofamsi. He ohserves: " Srofdmsi do not transpotrt sthira dialis
but only the diaris which are undergoing metabolic transformations,.
The dhgtiis which are formed consecutively from the peshaka ditrus
are the sthayi dhatis... The nutrient material of a particular dFall
does not nourish it through a srefas other than its own, because of
the location of the poshya dhilis, in diffzeent parts of the body.”™"
Thus, nutrienis meant for estii «haci, while being transported by
rasa through mdmsa Jdhadtu may not be allowed to noze through the
ayna mukhas of mamsavah® srofas, for, according to Ayurvedic
views, the mamsa dhiifu ne=ds a particular type of pirthiva substance,
whereas, the parthiva substance required for the asthi ditiu is of
a different kind. The concerned srofGmsi apparently decide as to
which kind of p@rthiva dravyvae should be allowed 1o pass through
their ayana mikhas. o their which way to mé@msa or asthi dhalu as
the case may be.

The doctrine of specificity of dk@iuv@ha srolfdms: posited by
Ayurpeda is important and hypotheses similar to it are seen to emerge
from modern scientific researches, in the field of physiolopy and
biochemistrv, relating to the “ mechanism and dynamics of the

B19. .TariNH awaArA (RqUM wIAAREgiA Wt Fah® 1 e SenarnedmiraEn T
HATA | o A -TRT T IO EAT Oty $ha (DR 3579, 8 9 wrlaweR
YR gt wY RafT A A stadmEesTu §aiE L sSinEReEn 8
GEEAT S AT T FAR, AvqrTaTet and AT
waf | T TR I B WS W a3 SraEAasagge dem, g
e 7g7ar.... (Chakrapanj Datta on Charaka:Vi:5:3.)
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exchange of fluid across capillaries ”. Discussing Starling’s hypo-
thesis of the exchange of materials between the arterial and venous
branches of the circulation, Abraham White ef ol has observed that
“ Although consistent with many observed facts, Starling concept of
the exchange of materials between the arterial and venous branches
of the circulation does not account for the differences of exchange
among various tissues. Additional factors are the structure of the
raembranes which separate capillaries from tissue spaces and rapid
diffusion along the length of the capillary. Insight into the differences
in the nature of the walls of glomerular capillaries and the capillaries
of striated muscle has been gained by comparative measurements of
the rates of diffusion of water and solutes between the wvascular bed
and the extra—cellular spaces of kidney and muscle. In these studies
the permeability of water was found to be 100-fold greater for the
glomerular capillaries than for those of muscle. These results were
most readily accounted for by assuming the presence, in the capillary
wall of pores, the numbars of which per unit area, as well as their
shapes and dim2nsions, can be assumed to vary according to the
tissue in which capillaries are found, Thus, Starling concept which
assumes the ultrafiltration of blood constituents, is modified
to include the concept of a porous capillary wall, with pore numbers,
dimensions, and shapes varying in capillaries of diverse tissues, and
operation of a rapid diffusion process across the capillarjes, "™
Starling concept, as modified above, does not appear to satisfacto-
rily explain the phenomena of semi-permeability. Thus, we see
Paul Weisz observing that, " The property of being permeable to some
substances and impermeable to others is described as semipermeability.
In the past, passage of materials through living membranes has been
compared with passage of materials through nonliving ones ( like
cellophane ), which are also semipermeable, They let water or small
tons through, but not proteins, for example. Particle penetration
through nomliving membranes can be explained rather readily in terms
of diffusion. Ions, for example, would strike the barrier, most of
them would bounce off, hut some would pass through pores in the
membrane. If ion—concentration is greater on one side than on the
other, more ions on the average would migrate into the dilute side,
thus equalising concentrations. A “ pore diffusion ™ hypothesis,

821, Auraham White ef ai., Principles of Biochemistry., p. 734, 1851 edition
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however, is generaily inadequate for living membranes. These
exercise a selective action, as yet poorly understood. Two particles
may be of equal size, yel one can pass a given plasma membrane,
the other cannot. Again, a particle may be able to pass ireely in
one direction, but not in the other. Energy expenditure is involved
in the transmission of materials through living membranes. The
migration of water and of glucose through plasma films, formerly
regarded as classical examples of * panetration by diffusion ”, is now
known to be accompanied by complex chemical processes at the
colloid surface. Thus, rather than visualising a passive membrane
with small holes, we are led to consider plasma films as dynamic
structures in which entering or leaving particles are actively handed
across from one side to the other. Fatty compoenents of membranes
are thought to contribute particularly to these processes. "™

Modern trends, relating to the phenomena of semipermeability
and selectivity of capillary walls and plasma membranes, summed up
above, are significant. They are reminiscent of the views advanced
by Punarvasu Atreya, Sushruta, Vaghhata, Chakrapini datia and
Aurandatta on the two aspects of the functions of srof@mrsi, viz., as
channels of transport of nutrient materials and waste products, on the
one hand, and the to and fro movement of matedals through the
mukhas or pores present in their walls, on the other. Like Ayurveda
modern medicine oo has recognized the specificity of substances, diff-
erent, kinds of tissues need. Thus, recent studies in the metabolism of
proteins have shown that " the pattern of amino acid mixture supplied
to the tissues will determine the suitability of these substances for
the synthesis of a specific type of cellular protein.”**

The views of Punarvasu Atreya, cited earlier, that the struc-
tural peculianties i. e., the elements that compose the srof@msi, the
materials they transport, the tissues { dhdtEs) to which they serve as
channels of transport and the regions of the body they cover, consti-
tute the significant features of srof&msi, finds anecho in modern
views relaling to the properties of capillary walls and plasma
membranes of cells.

821, Paul B. Weisz. DBiolegy, p. 46, Mc Graw Hill Publication., 1955
edition.
822, Abraham White ef af,, Principies of Biochemistey., p 518, 1954 edition.
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Srotovaigunya
Yet anothet important aspect of srofdms? that has emerged from
the discussion above, is the view that they ( capillary walls and plasma

membranes ) are dynamic structures, which expend energy in the
performance of their functions i. e., the transmission of materials

from one side to the other, This, in Ayurvedic parlance, will amount
to aegni vy@para and paka at the level of dhafiviha srol@msi.
Th2 dushti or impairment of agsi may, in this view, lead to
khavaigunya or srolovaigunye i. e., the impairment of the
functional integrity of the srofas, leading to its inability to
perform its normal functions. Khavaghnya or srolodushii is stated
to produce sroforodha {occlusion or obstruction) of the srofas,
resulting pari pasu in the ohstruction to the normal flow of deshas
and poshdka dhitgs, and the stasis of madzs ( waste—products )
The doshas, thus retained, are stated to interact with diZshyas of the
affected region, This phenomenon has been described as dosha—
dushyd sammiivchana. ‘The site where such an interaction takes
place is stated to bz ths region where the process of disease is pri-
marily initiated. The stage of desha—dishya sammirchana, as
already pointed out under Ariva-kdle (in pages 98.100), corresponds
to the phase, known as sth@nasamshrayi when, the prodromal symp-
toms of the disease is said to manifest.

The phanomenon of khavaigunya or srotodushti neads an apprai-
sal. It may bz recalled that pachak@msha ( moieties of pdchaka pitta )
parmazate thz dhifus and augmeoent tive functions of the sthanika pitias
( pittas normally present in the sih@yi dhitus). Srofdmsi, which-
answer to the description of kalas, are living {dvnamic) structures:
they actively metabolise, as all other living tissues do. In cases
of pachakfgni dishti (impairment of the pachakapitfd), the
amshas (moieties ) of this pitta, contributed to ghlfis also suffer
dushiti (impairment). This is stated to lead to the impairment of the
functions of srof@msi also, resulting in consequence, in srdforo-
dha or obstruction of the sgrias. The characteristic feature of this
state, according to Charaka, are : ' atipravriiti (an excessive flow} or
sanga (retention or holding up ) or sirdgranti ( dilatation of veins ) or
vimarga gamana (the fiow of the fluid, in the affected area, through
channels other than its own” ).*

823, sriegin wg gt wadisit an
faEfid 9 wigat gEsems o ( Charaka : Vi 5: 24)
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Commenting on a passage in Ashfdnga Hridaya, similar to the
one referred to above from Charaka samhita, Arunadatta has illu-
strated the phenomenon of afipravritii with the example of an

excessive flow of urine-bahumitra-as in prameha™ { polyurea in
diabetes mellitus and insipidus } and in afsGra {diarrhoea); sangda,
with the example of mitrakrichra™{anuria and retention of urine) and
the voiding of small quantities of feces at frequent intervals or to
the retention of it, as in ud@varia’* ™ {constipation). The symptomatology
of srotodushii, as described by Charaka, would amount to an increas-
ed permeability, resulting in the leakage or the retention of fluids and
materials present in it; dilatation of siras (veins) or passive conges-

tiont or the movement of fuids through collateral vessels or, back-
pressure jeading to edema-a situation which can be summed up thus:

“increased capillary and cell mambrane permeability result in the
equalisation it the chemical composition of inter and intra-celtular
fluids, haemoconcentration, tissue-catabolism. hypotension, hypo-
thermia, hyperkalemia, clinical manifestation of ‘shock,” gastro-
intestinal erosion etc”™ Samhit@ granthas have treated agnimandya
{both at the level of j@tharagni and dhdtwagni)} as conducive to
sriovaigunya-agnidushii being followed by srolodushti. In addition,
agnidushts or miindya, at the level of dhk@twagni paka {intremediary
metabolism} is stated to lead to the interaction between @madosha and,
tridoshas, resulting in what may bz described as metabolic histo-toxic
anoxia. ‘Thus, all pathological Iesions—acute or chronic, in this view,
have their beginnings at the level of sref@msi.

The few examples furnished by Arunadatia are merely meant

to illustrate the different aspects of srofovaigunya. Examples of the
outcome of srolovaigunya and doshddashya sammiirchana, in

different parts of the body, gathered from Charaka samhiti, are
furnished in pages 98-101. All these examples invite attention to the
following :—

824, sy wiaka gRAnEEiAG! sRzTgEgs |
{ Arunadatta on Ash. Hri: Shd: 3:45)

825, EgmEAar AN WG, AT | ¢ Ibid )
B26. Witsagid:, (Frageaft: gFESFS .o A0 wSF U T it | sigar
TRART AT, gliawmnT: | { Ibid )

827. Hans Selye and Claud Fortier : Adaptive Reaction to Stress :
Life Stresses and Bodily Diséase: p 4., 1950 edition; William &
Wilkins Fublication.
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(1) Tridoshas or, tridkatis, as they are also known, represent a

broaquased generalisation of the vital functions of the body,
classified under three main headings viz., vdfe, pitla and kapha

{shleshma). As stated in page 25, ‘ many of the physical and mental
phenomena ascribed by modern physiologists, primarily to the activities
{.J_f the nervous system, in all its different aspects, are those which
Ayurveda has ascribed to the vita systen:. Similarly, many of the
physical and mental phenomena attributed by Ayurveda to the pitta
syslem are those which modern physiologists include under the activi-
ties of the thermogenetic and nutritional systems { including the ther-
mogenetic, the activities of glandular structures, especially enzymes
and soms of the hormones ). These functions are of vital importance
in digestion, metabolism and tissue-building. Likewise, many of the
functions of kapha ( shieshma); are those which modern physiology
has incleled under the aclivities of the skeletal, anabolic, reproductive
and immunological systems.

These threefold functional forees arevepresented by corresponding
substances present in the body. The materials that contribute to the
formation of these functional substances are derived from nutrition.
They are as {requently destroved as they are formed. We may now
advance the view that there exist in the body pashaka doshas or the
precursors of doshas as there are poshaka dhitis. Doshic disturban-
ces generally involve the poshaka doshaes i. e., biological substances
metabolically produced. Thus, chava, prakopa,. prasara and sthana-
samshraya, relate to the accumulation, excitation, spread and arrest
followed by their movement through channels other than their own
of the poshak a doshas.

( 2 ) Dhatss have two aspects viz., (i} the existing, formed tissues
of the body known as sthira or poshya dhatis, which contribute to

the structural architecture of the body. These dhafiis are as cons-
tantly formed as they are destroyed, The materials with which they

are formed are derived from nutrition. Jéthardgni and dhGiwagnis
are responsible for the conversion of foods into orgamism specific
ptoshaka or precursor dhitizs, meant to be incorporated into the
existing sthira dhitss, vielding, in the process, several kinds of waste.
products or malas, as they are called. Both the poshake dhafiis and
malitkhya dhdtis are always circulating in resg-rakia, Dhatwagni-
P3ka has a parallel in intermediate metabolism, described by modern

. . 389 . . .
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physiology and biochemistry. Any disturbance or impairment of the
functions of Jatharagni and dhdtwagnis, or agni dushti ( mandye ),
as it is also called, result, pari pass in the production of partially or
incompletely digested and metabolised poshaka dhdths, which are
known variously as dma {immature, raw ) and malds. These are
the factors which are generally spoken of as dashyas. They cause
varieties of abnormal states. The poshaba dhitis constitute the
second aspect of dhglis.

(3) Malas have two aspects viz., (a) those produced in the course
of the process of digestion, in the koshiha or alimentary tract. They
represent, in part, food residues or axmikitfii, a fraction of which is
eliminated through urine while, a part of it, together with some of
the smalas produced during dhitwapnipika are secreted into thoe
pakwashava (larg: intestine ) and eliminated as shakyif or pirisha
{ feces ); (b} those produced, (i) during the course of dhBtwagnipaka
and (ii) in the course of the process ol dhatu (stliral chayapachaya
{ synthesis and breakdown of tissues) A part of the malas,
thus produced, is utilised for thesynthesis of some of the stuctural
elements of the body, such as the wpe-dfratis and o subserve some
of the vital functions of the organism. and a portion, is discarded
from the body. as excrements, Poshake dsshas and dihiatis which
have not been properly dealt with by anlaragni are also known as
malas.

(4} Srofamsi constitute the inlerna! transport system of the
body. They relate specially to the more finer channels of circulation
and pathways. They have a parallel in the vascular capillary bed and
plasma membranes of cells, through which metabolically produced
substances pass to and from the sthira dhdtis. These channels are
semipermeable and they exhibit selectivity. Metabolic exchanges
take place at this level. At a fundamental level, srofdmsi form
part of the kala system of the body. Agni dushti or mandya
of the cells that compose the srofamsi, lead to srolovaigunya or func-
tional disturbance of the srofases which may be followed by structural
changes in them; this may lead to sroforodha which, in turn, brings
about an interaction between the excited doskas and Jd%sh yas, at the
site of their arrest. Further developments involving the doshas and
ditshyas of the region affected and their inter-action with those arrest-

. . . 390 . . . . . . .
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ed in circulation, closely follow. The doshias and diishyas arrested
in circulation are spoken of as Grambhaka or Ggantujas and those of
the locality wilh which the former interacts, as sthanikas. The doska-
dishya sammiirchana, tmentioned above, leads to s@ameg or toxic-
states. AL Lhe stage of pyakl, the disease is fairly well established as
a defimte and recognisable entity.

A thorough understanding of the evolulive process of disease,
having regard to the deshas, dishyas, malas and srofdmsi involved
15 of great imporlance and basic to the application of the principles
of treatment laid down in kidyachikilsa viz., samshodana ( shadupa-
kramas-Charaka and panchakarmas -Vigbhata ) and samshamara
therapeutics.
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tly required.

2. An ovar-due charge of 25 Paise per day per
voluma will be charged.

3. Books moy be renswed on raquest, at the
discration of the Librarisn.

4, Periodicals, Rars and Refarence books may
not be issued and may be consulted only
in tha Library.

5, Books lost, defaced or injured in any way
shall have to be replaced or its double
price ahall be peid by the borrawer.
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