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

o & & & H & H &

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 be 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
best way of implementing our wishes, in this regard, is by presenting
our ancient teachings through the medium 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 Kayachikitsa 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 shuddha or mishra.
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introduction to kayachikitsa . . . . .

The Vaidyaratna was never tired of laying emphasis on the need
to focus attention on and to work on features common to both
Ayurveda and Modern Medicine, rather than magnifying and
enlarging such differences as have been caused by #ime 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@mdnya 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 semhita-granthas were compiled, the
Science and Art of Ayurveda had already passed through the stage of
specialisation and, knowledge flowing from different specialised fields
of medicine and allied sciences gencralised, simplified and prin-
ciples enunciated. It is thus seen that, even as early as the time of
Punarvasu Atreya and Dhanvantari, 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 maltter, mind and the spirit; 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 abhighata ) and he reacts to them with 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
(bhiidesha) and maintain a steady-state equilibrium—dosha—
dhatu—mala s@myata; his internal steady-state represents an unstable
equilibrium of the three-fold forces and factors that govern all vital
events and processes vala, pitta 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 sharirika or miana-
sika—in nature and origin, i. e., @dhyatmika, or (b) stressors
that operate on him from his external environment-—physical,
including chemical, biological or psychological i. e., GZhibhautika
and (c) others, that are due to providential dispensation and on
which man has no control—adhidaivika; adhyvatmika types of
stressors are as@mendriyartha samyoga and pragnaparadha; im-
portant among ddhibhautika and adhidaivika stressors is parinama;
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 other of the three kinds of stres-
sors ; the inability of man to achieve and maintain his internal 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 evolutive steps, the recognition of which latter is im-
portant from the point of view of preventive and curative aspects of
Ayurveda; the evolutive stages of the process of disease are described
in the concept of rogakriya-kala ; the object of chikilsa or treatment
is: (i) preservative, conservative and preventive. These objectives
are achieved best by ras@yana and v@jikarana 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 dinacharyaé and
ritucharya, 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 ka@ydgnivyapara or metabolism, the
concept of wvyddhikshamatwa or innate (natural) resistance to the
process of decay, degeneration and disease as reflected in the concept
of shleishmika djus 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
samhilG-granthas through terse aphorisms - sitra, shloka or gadya,
as the case may be. Itis seen, in addition, that of the three main
samhila-granthas, Charaka samhifé represents, more or less,
the recorded proceedings of several seminars of Internists convened
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from time to time under the distinguished chairmanship of Punarvasu
Atreya in which participated eminent authorities of medicine from
different parts of the then civilised world. Sushruta samhit@ is seen to
represent the recorded version of discussions that took place
between Dhanvantari and his disciple, Sushruta. This book is
mainly surgical in its outlook. Vagbhata's Ashiinga 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 Madhava Nidana, Sh@rangadhara samhita and Bhava—
prakasha 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 authority, Dridhabala, is seen to have
redacted Charaka samhila and rewrote two sections viz., kalpa
and siddhi sthanas and a few chapters of Chikilsasthana, some
time between the 3rd and 4th century A.D. Of the many commenta-
ries on this samkhita, the one written by Chakrapani Datta, in the
middle of the 11th century A.D. is available today. The others have
been lost. Similar is the case with Sushruta Samhita—the original
belonging to about the 5th century B.C. is seen to have been redacted
much later by Nagarjuna. Two commentaries of this sambhila,
available at present, are those of Chakrapani Datta—and this covers
Sittra sthana only—and that of Dalhana.

It will be noted that the original samhita granthas were redacted
many timses and available commentaries thereon were written over 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 considerably 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, physio-
logical (including biochemical) and pharmacological concepts—having
regard to and in terms of actual anatomical structures seen by them,
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. . . . . . . . .  preface

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 Ayurveda today will arise.
Perhaps not entirely, as these interpretations are neither descriptive
nor demonstrable. The commentators have taken it for granted, in
many cases, that the teacher and the taught are both already acquain-
ted with details of the topics under commentary. Hemadri, for exam-
ple, has assumed that the term virya means shakti ( energy ), which
is a fact well known all over the world—3FRIeEN HIIRY AHSH FfeG: |
(Hemadri on Ash. Hri: Satra 1: 17). We come across many such obser-
vations in the several commentaries on the samhita-granthas. We
also come across brilliant expositions in them. For example Chakra-
pani Datta’s commmentry on dhatwagnipaka 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-
fault 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
should 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)
anumina 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 a@pfopadesha or known authoritative knowledge on the
subject under study. Or, in the alterrative, (i) to commence the
study with reference to @ptopadesha to begin with, (ii) follow this
study with direct observation and (iii ) The submission of the facts
of observation to crucial analysis with the help of deductive,
inductive and analogical reasonings. It is obvious that the validity
of conclusions reached, in the process, are to be subjected to
experimentation i. e. pariksha. The application of these time-tested
scientific methods, in the teaching of Ayurveda, has to be emphasised
even more today than ever before. It must not be forgotten
that the doctrines, concepts and principles enshrined in the sambhita
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
areat deal to contribute to the world of medicine today. Mere appeal
to aptopadesha, ignoring the other two equally important methods of
study may not serve the purpose for which the study of Ayurveda
is meant.

I have, in writing this book, followed the scientific methodology,
referred to above.

Students of and workers in Modern Medicine have been left in
ignorance of the most valuable features of the Science and Art of
Ayurveda, 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’

- - . xii . . . . - - -



. . . . . . . . . . preface

since buried. Lacking in an integrated or-synthetic concept of the
personality of man, modern medicine is seen to:have developed a
tendency to revive the ancient constitutional concept of Hippocrates
and rename it as ‘neo-Hippocratism’. 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 period in which a morpho-
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 Ayiirveda 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 (including chemical ) biological
and psychological. Regardless of the superstition, assiduously propa-
gated with religious fervour, that, there is nothing in Ayiwrveda
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-MALA siddhanta offers itself
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 history of science

200
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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 natio-
nal importance. It is also of imnportance to students of Ayurveda as
to those of Modern Medicine. The existing conceptual scheme of medi-
cine offered by Ayurveda has not been looked into with the care it
deserves. The rejection of this scheme 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,

It has been said that “Medicine is what Physiology makes it”.
A similar observation is seen to have been made by Chakrapini
Ditta, while commenting on grahani chikitsa of charaka sambhita.
He observes that prakrita gnana or physiology of agni should precede
the study of vikriti gnana or the pathology of grahanidosha’—
a9 SRR TRe  SEREMERREREETE  99d aEg-
Cerionc &qaE | (Chakrapani on Charaka Chikitsa 15-3). He has
also made similar observations in the context of v@tGvyadhi
chikits@ and, the determination of abnormal colours of the skin,
in the chapter on varna swariyam indriyam — (a) aREET
TCIY SETHESIaEET — fEiaaey @wade e | ( Chakrapani
on charaka (b) FFREAOIFAEEETG SFENYE  qEIE-
(Chakarapani on charaka : Indriyal : 8 ) It is obvious that these obser-
vations hold good to the study of other pathological conditions also.
Due to a variety of causes, which need not be gone into here, the
study of prakrita sharira gnGna or physiology has been sadly
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. . . . . . . . . . preface

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 Ayurveda 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 Aywrveda, an understanding of
which is the sina qua non for the study of Kayachikitsa. 1 have
brought to bear upon these concepts the facts of modern researches
in allied fields. In doing so, I have adopted the historical method of
approach and enlarged the concepts which have been brought
nearer to modern advances. Concepts of Ayuwrveda, which can
contribute original and new ideas and thoughts to modern medicine
have also been worked out. The book has been so written as
to be useful to research workers, teachers and students.

While concluding, I 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
inspiration 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 Kayachikilsa of my Department who kept me
fed with all the references I needed from the Samhita granthas and
commentaries thereon. The discussions we had brought to light
many obscure points. Even so, I am obliged to another of my
collegue, Shri Trilok Chandra Jain, Assistant Professor of Kayachiki-
isa-Sharira 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. S. A.) who were good enough
to spare me reprints of the research communications of the late
Dr. Louis Pillemer 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 vyddhikshamatwa
( 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
k@yachikitsd to the Post-graduate students of Ayurveda, benefitted
me considerably, in the sense that, the academic discussions
we had, gave me, possibly, more than what I could 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 each 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,
“this to be 3342 capillaries per square millimeter 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 better 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 dhitu or annarasa, as it is also called, in the
uras (thorax ), nourish and support { avalamabhana ) of the hridaya
(heart ).

Vagbhata's reference that avalambhaka 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 (?), parvas (joints), Gmashaya (stomach, in particular and,
small intestine, in general ), medas (adipose tissue ), ghréna ( olfactory
apparatus ), jihwa ( the apparatus of gustation ) rasa ( tissuefluid and
lymph ).

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

7 i irculati le ; Cardiac'Reserve;
I J.T. Roberts, * Dynamics and Circulation of Heart Mrusc ; G : e;
Cardiac Cycle ”, Pathologic Physiology., p. 57, 1951 Edition,, Saundrs’s

Publication.
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These conditions would appear to arise out of injury to and
diseaszs of the channels of distribution of this vital substance, its
altered composition and deficiency respectively.

Says Sushruta: *‘ Abhightta (trauma), kshaya ( wasting disease ),
kopa (anger, rage), dhydna (concentration, cares and anxieties ),
shrama (fatigue), shoka (grict) and kshudha ( hunger, starvation )
lead to the loss of ojasthrough dhitugrahanas' resulting, firstly, in
visramsa (under the influence of vdla ) ; secondly, in vya@path (due to
pitta ); and, thirdly, in kshaya (due to kapha). Dalhana® has examined
the implications of the term dhGtugrahana nisrutam (TigazOe-gay )
and interpreted it as dhiluvaha srofa@lmsi (channels through which
nutrition to dhdtis is conveyed—the tissue capillaries ) and nisrutam
as migraham, or in the alternative, the former, in his view, may
relate to hridaya and, the latter, to the leakage or escape of djas
form hridaya (which latter is the seat of the djas) through srotomukhas
(the pores or openings in its srotdmsi ). In other words, (i) djas leaks
through or escapes from dhituvaha srotimsi ( instead of reaching the
dHhalis or tissues and, therefore, dhalis fail to secure the protection djas
affords them: or (ii) ojas, instead of being transported from hridaya
through its dhamanis, leaks or escapes from the srofd@msi of this organ
through their mukhas (pores or openings). This is djovisramsa.
Dalhana attributes this phenomenon to the influence of vata and pittd'.

Chakrapanidatia has also interpreted the term dhilugrahana
nisrutam as dhituvaha srotimsi and, cited the use made by Charaka
of the term’ dhdtugrahanini srofdmsi djovahdni’ in this regard, and
stated that, these srotimsi are also ojovahas’.

1. AMEERAACRTES TR TAHIRE: |

St: el Bl gEguET 1
AT GG gearzeEafy 2fa: | (Sushruta :Sutra 15 : 23)

2. g& e SR J4 ... 1 (Ibid 24)

3. gEARraEfsRgiada: g Mgz —ufmaian® | — oS-
TARET: TEEEAl Al 1= Jealw aEgem agadf Saifa aen
fgd A1 GIIG@EIEIUET; S99 g9 g3 Yigaseiaat eRET,
qemgEAtA:ad dal g@g | (Dalhana on Sushruta: siitra 15: 23 )

4, . TR e aigaEe Qi S 95— siichaw
ey S0SRAT gasaa: | (@ g, 3. 3°) ) (1 aigaenEid e aig-
Agui gz4, aa M auAiiRg; Fan R g g aw aeaikeag
g% feqafad:’ 3 9%: | { Chakrapanidatta on Sushruta Satra 15: 23 )
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chapter 1

kayachikitsa

o & G H L & H &

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

Literally translated, the term k@yachikitsa means the treatment
of diseases pertaining to kayaz. The term kdya is derived from
the root {31 =¥ meaning to collect. The term °collection’ refers
here to food—w1g3 ar2fy: By implication, it will follow that
kGya takes in food, digests, absorbs and metabolises it. In a word, the
term kd@ya means the building up of the body with food.

The question may now bz asked as to why this main and
important branch of Ayurveda has not been called either as sharira
or deha chikitsa —these two terms being usually used as syno-
nyms of the term kdya. Since the term ka@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 significance of these two terms.

Sharira—The term sharira is derived from the root—I—§;
334 3 3 A0y ' meaning, ‘to be renderedto pieces’ and, conveys
the idea underlying ketabolic processes.

1. Sabdhasthoma Mahanidhi.
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Deha—This term is derived from the root—{&g-s=1* meaning
‘to grow’ or ‘to develop’. By implication, the term deka would
convey the idea underlying enabolic processes.

It will be seen from the foregoing that the term k@ya compre-
hends the entire process of metabolism, rather than either ketabolism
or anabolism only, implied by the terms sharira and deha respec-
tively. The term k@Gyachikitsa will, therefore, refer to the treatment
of diseases, the origin of which can be traced to impaired mctabolism,
that is to say, the concept of kdyachikitsa is based or built uponan
intimate understanding of nutrition and the agency or agencies respon-
sible for digestion, absorption and metabolism. In other words, it
irests on the concept of antardgni.® Diseases and disease syndromes*
which arise in the walke of the disturbed or impaired f{unctioning of
antardgni and the treatment for the same, is dealt with in
kayachikilsa.

In this view, therefore, kGyachikitsa is mainly concerned with the
“principles and methods of treatment of diseases, primarily of endoge-
‘nous origin, engendered by the impairment of nutrition and metabolism.
It embraces the entire body.”

The Body—A Product of Nutrition

The body, according to Ayurveda, is the result or an outcome of
nutrition. Diseases, on the other hand, are the result of mal and/or
1impaired nutrition.! Says Charaka, ‘*“The body is the product of food.

2. Tbid,

3. gmEARAR sanadkiar (Gangadhara).
FierdcEnEzar ( Chakrapani).

C A FEbRERm sm @AFEaTEl AU AN ARG E Al -
guggsramfy 1 (Susruta).

v 5. gy gad @Ok, awn i, s W g e saiEr
THiUTRAT GaRd ; (51 ; 0l 9% RO R w0 Seaf, Sgeiekd
4Ol “gg’ 3 TEIAN, TREATF FETSARREAT, IH T AN
sifmfE: srzaieEy | as Giea 1 g 3 aafies: (3R gs
A, Fd1 SIUREEE: FAFAREIEEr: T AEERNET W\ |

( Shivadasa Sena )
6. smguaE Feg AnARREHAT: )
RaRafidena &3a: gag:ad: u (Charaka: sutra 28; 45)

‘e - . . 2 . . ‘. . . . ‘e
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Diseases occur as the result of faulty nutrition. The distinction
between pleasure (health) and pain (disease) arises as the result of
difference between the wholesome and unwholesome diet.”’

“ The body is the outcome of the nutrition ingested in fourfold
manner viz., eaten, drunk, licked up and masticated. Even so, diseases
to which the human flesh is heir to also arise as a result of the food
that is eaten, drunk, licked and masticated. It is the distinction

etween the use of wholesome and unwholesome diet that is responsible
for the distinction between health and disease. ™

The manner in which the nutrition ingested is digested ; the way
in which its various components are metabolised into appropriate
dhatu or tissue elements, and how some of its constituents are broken
down for being utilised for the production of energy required for vital
activities, depend upon factors which are grouped under the term agni.

The body inherited from the parents carries in each one of its
innumerable cells’ a blue-print of its own particular and special pattern
of structural 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 the latter die.

This process of birth and death is going on all the time-~the dead
cells being replaced by the new ones of the species. Thus, while it
seems to us that our body is stable and ‘intact, inreality it isdying and
is being reborn all the time. The materials with which new cells are
manufactured are derived only from one source, and that source
is food.

7. g B aai o a@aacy |
87 7 Buandif@urgggrya | (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 units of life. In other words, the paramanus
mentioned by Charaka are the biological atoms i. e., the ultimate units of
life.

FATFFET WAAIACHEdA WA,
afgERAN TR FRaEr |
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By the same token, the material for the formation of the func-
tional factors, such as v@ta, pitta and kapha, as well as the sevenfold
structural elements viz., the saptadhitis, are also derived from the food
ingested. This fact has been vividly portrayed by Charaka. He
observes, “ The various kinds of wholesome nutrition consumed in the
form of eatables, drinks, electuaries and masticables, after being
properly digested by the #ishma of the particular dhd@tu—which #shma
is supported and augmented, as it were, by the antavagni ( pachaka—
pitta )—imbue the entire body, wherein, the sharira dhatu—paka
( metabolic process) proceed without respite, as the inexorable kala
(time ), wherein, the circulation of the body—elements 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 elements that the body-elements are
able to maintain the body in normal ( stable ) condition.” *

The food ingested is separated into two fractions, viz., sGra or
the nutrient portion and ki?tz or the waste product.’’ The waste or
degraded fraction" is stated to furnish the material for the formation
of sweat, urine, faeces, the three doshas (v@ta, pitta and kapha),
the excretions of the ear, nose, eye, mouth, hair-follicles and the
genital organs, as well as hairs of the head, beard and the hairs
of the body, nails etc.!

10. AR4E B #E @R SR RATT TR §aEE
FETITARAITAAFATRAGIAPHHEAN A F95 I GUAgTHIoiaargyr P
AT HAA ¥ QAN 7 qreaETv: sFgEmaadeg « (Charaka; Sutra 28: 3)

11' The root {#z means ‘ to go out ’ or ‘be thrown out’. Substances of the body
which have a tendency to be separated and eliminated are covered by the
term kitta. The term mala is generic — ®iEONg ¥+ ‘ malam, beca-
use it causes #i+1’. In other words, the degradation products of the
dhatus or body 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. Itis 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 J. 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. ameremrEn W g 9 mwrenwtasy | P RNAQTmr: Hoiy-
MRFRASFEFARTATS: FIFHBRAAZIAETA: go77d |

[ . . 4 . . . . . . .



. . . . . . . . kayachikitsa

Even so, there are references to the fact that the nutrition inges-
ted in different forms furnishes raw materials required for the
synthesis, nourishment and sustenance of the different structural and
functional elements of the body, viz., sharira-dhatis 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., (i) the primary
substrate or menstruam provided by the parents; (ii ) the nutrition
and (iii) factors in the substrate which are responsible for the conver-
sion of foods into dhdtiis, doshis and malas, These latter factors are
known together as agni.

Of the factors mentioned above, agni, in the context of
Eayachikitsa, deserves detailed consideration. But, before proceeding
with the study of this factor, it is necessary to examine the implica.
tions of the term chikitsa.

14, goIRd CBMAEEIRT AR RaAeTIH AR AR g gEaFn nixete
RN AT ; A A% O YA JRReTT: ST Wl g W ARATIay
FarETTE 1 @HEN TR TRIAITHIET SAAATIAARRITAIq: | (AT
sfoggEt grAt IFEERTTERIESAT W ArTENETERE | F 9 weTEey
[ Charaka: Sutra 2834 (3); 4 (4);4(5).]
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chapter 2

chikitsa

P G H b HHH

The term chikilsa is derived from the root

T o "% i. e., kit is to adopt measures calculated to the removal
of the factors of disease. According to Amarakosha, chikilsa is
rukpratikrive (xaamRm ). Vaidyaka—shabda~Sindhu has defined
this term as roganidina pratikira (WHRFIRFR). Ayurveda has
offered the following descriptions :—

(1) ar fBEm amTea@N &t R [AnEal?

(ii) @l FE ST Al A s Rk, 8

(ii) =l Rrymdian w3 g

sFadaaeTd MarEdEaieag w1

The term rogipanayana (MG ) and ruk-pratikriva
(%% a@fR) convey nearly the same meaning viz., measures calcu-
lated to the removal of the disease (factors ) and the treatment of the
disease respectively. The term roga—nidana pratikira ( JieEW—
9irFR ) lays stress on the removal of the causative factors of diseases.

15. The term ‘Chikitsa ’ belongs to the feminine gender and is derived
from the root @ ymuagR 1 ( Shabdasthoma Mahanidhi)

16. Amarakosha

17. Vaidyaka Shabda Sindhu.
18, Charaka; Sutra 16; 34.
19, 1bid 9; 5.
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“Stated in brief ", says Sushruta, “m=asures calculated to the removal, |
of the causative factors (of diseases ) is chikitsa.”*

Acharyz Charaka has further amplified the scope of. the term -
chikitsa. According to him, “ the mere removal of the causative fact- °
ors ( of the disease ) may not always result in the total removal of the
disease as such, bacause, th2 effects of thz diseasz may still continuz
to be operative”. Hence, in this view, chikitse aims, not only at the
radical removal of the causative factors of th2 dissase, but also at the
réstoration of the doshic equilibrium.™

The achievermnont of these twofold aims depends upon four essen-
tials viz., pila-chutush'ayz or chuushpids. These four essen-
tials, known also as four 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-dhalu-mala samyate or equilibrium i. e.
homecostasis.”

The Paryayas or Synonyms of Kayachikitsa

Thz above aparl, the paryiyis or synonyms of the termn
kayachikitsa, in their tum, are indicative of the different aspects
of it. They are: (i) chikitsitam ; (ii ) vyadhiharam ; (iii) pathyam ;
(iv) sadhanam; (v) prayaschittam (vi) prashamanam; and (vii)
prakritisthipanam.”™ The implications of the term chikitsa have
already been examined. The term wyddhiharam means ‘the remover
of disease.” The term pathyam means that which is compatible to

20. &yux: Fared Fgraiesan | ( Sushruta )
21, |gol Myl sreamat ogiET |

~ o -

s ‘garart Eeaieay « (Charaka ; Sutra 9:5)

22, The stability of the internal environment—the milicu-inicrne, which is
so characteristic of the healthy body is spoken of as the homecostasis
The stresses which threaten the constant state of the fluid matrix of
the body, the milicy of Claud Bernard, are innumerable and may come
from within or without. The organism must have effective ‘self-
righting’ adjustment in order to check its functions, or disintegration
of its parts would occur when subjected to stress. Cannon referred
to :this condition as homecostasis.

( Cannon W. B. ‘ The wisdom of the Body ’, 1939 Edn. )
23, fardiRyd Afied 9o wadinem )
S 939 sEaRdivd Ram (Charaka; Chi. 1:3)
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health.” The synonym sédhana 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 prayaschitta 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, means 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 best by the observance of the
regimen of swasthavritta and the practice of injunctions laid down by
Charaka, in the chapter on Jdnapadodhwamsaniya ( inthe Vimana-
sthiana ), as well as by the adoption of measures described by him in
the chapters on Rasayana and Vajikarana.

The elimination of the disease in the ailing and the afflicted—
the curalive treatment . The therapies of proven utility, comprehended

24. Qo qaiSAUY 99 ( aq-925 ) I Charaka ; Sutra; 25:45)
9e7 9ray @hasg fRad ( Gangadhara )

25, 14 YFEWNA QA WA [Faaged S A eI

26. SN Fww AR 79 Aq v |

27, gE N9 FNY 4 LA aq Ewea |

28.  swfor A AT A 9T |

29. wFN eV SFTRANT |

30, f&a QAweeary !

3L ¥y ey Sl WS
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under this heading comprise of (a) shodhana, (b) shamana,
{c) @hara and (d) achara.”

(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-
parimarjana or internal purification ; (ii ) bahihparimarjana or exter-
mal purification ; and (iii ) shastra pranidhana or surgical measures.?
Of these, antahparimGrjana or internal purification is achieved best
by resort to measures like vasti, virechana and vamana. This method
contemplates procedures in which internal medication is calculated
to secure the elimination of morbid factors, engendered by errors and
indiscretions in dieting.* Bahihparimarjana is achieved by snehana,
swedana, abhyanga, parisheka, mardana etc.”® Shastrapranidhana
comprises of various surgical measures.*®

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

(c) Satwavajaya or psychiatry: The term salwaGvajaya implies
the therapeutics for mental (emotional stresses) disturbances. This
is secured best by restraining the mind from desire for unwhole-
:some objects and the cultivation of gnana, vignana, courage, memory
and samadhi’" ( concentration ).

In addition to the above, Ayurvedd envisages a third method of
treatment viz., daivavyapashraya or spiritual therapy. This therapy
involves the use of mantras or incantations, aushadhi or sacred herbs,
mani or precious gems, mangala or propitiatory rites—including
oblations—bali or offerings and homa or sacrifices, niyama or vows,
Drayaschitta or ceremonial penitence, #pavasa or fasts, swaslyayana or
prostrations and pranipata—gamana or pilgrimages etc.*®

32. Avt MIAVEAGUEAR; FYIIT [Fueaa: | (Charaka vimana 8)

33. FPETRN @z wl@aEg I ANaEss R —sraRkAadT  aigaRar
FJEH@9rY 73 + ( Charaka: Sutra 11:55 (1))

34, aFrAuRAIS TR 0wIAET A ITa AR ETaAsTd gEned 1 Ibid 55 (2)

35,  qeqadfe e G T g TR ETRRE IR DUHIT SHIE Agig:9rtastaa (1bid 55(3)

36. FENOA g A A IR AT A AT yuenRta et d ¢ ( 1bid 55)

37. genTe:—gAiEIAIsa=q1 wAAwg: | (Caraka: sutra 11;54)

38, A% YAAUHTH-HAT AAOH ARG AT T R AT E T |

Ibid
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It will be seen from the foregoing that the term kayachikitsa
refers, in general, to the treatment of kayika or somatic diseases engen-
dered by the mal-or impaired functioning of agni. It contemplates
both curative and palliative measures, in addition to measures,
calculated to the promotion 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
emotional stresses also.
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chapter 3

chikitsa swarupa
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The planning of chikilsa or therapeutic

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

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

(iii ) Awushadhi, and
(iv) Kriya-kalas.

The Chikitsya purusha : By the term chikilsya-purusha is meant
the subject of chikitsa or treatment. The subject of chikitsa is
the living man. It is with reference to him that treatment will
have to be planned and executed. Disease-causing {actors by them-
selves and the discase itself will cease to have any meaning or
significance apart from man. 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 Ayuwrveda is that it treats disease-siales
in terms, separately of (a) the rog: or the afflicted and (b) the
roga or the disease. Given the same set of etiological factors of a
disease, the manifestation or-otherwise of it will largely depend
upon the constitutional peculiarities of the individual and his
adaptive reactions. These latter, apparently decide the course
the disease may follow and the way in which it may manifest.

. . . . . . . 11 .. .
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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 matter which, in the act of living, exhibits a behaviour
quite different from that of the inanimate or the non-living i. e., the
achetana that composes his body. He is not only a physical or material
being but also a biological entity. He is not simply a biological entity
but is 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 man’s nature and behaviour
can be explainad 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 biological 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 also 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 objective i. e., prayaina®. This
movement towards an end or what is called goal—secking is eviden-
ced in all important processes of life, such as growth, especially,

39. ax {L AWM AFNELAGA UAAFRARFRIGIUCAE FWIIaiE | 31 anea Ik qrady
Pyerareasy a1 Fab @A 0 A dvgrad @ grdigal 3R anaTREeeyq vl a8
( Charaka; Shriira, 6:4).
40. smeand && IFag=ya | (Ibid, Sutra 1:49)
9qf¥eg ag Yo watat, dv Fa, o9, 301 sdgarcan | (Ibid, Vimana 8:77)
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growth by which bodily injuries are repaired. This can be seen
very clearly in the way in which higher animals behave.

In this, as in many other behaviour patterns, we see that the
living organisms, especially the higher—in the present context,
man —envisage a goal, make serious efforts to attain it; in doing
so, discover many means not otherwise obvious. In all these are to
be seen the manifestation of two types of activities that characterise a
living organism viz., (1) 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—somatic activity.

In contrast, the non-living matter of the physicist exhibits 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 human organism with which
we are immediately concerned, is the arena of many events which
can be described as purely ‘ physical events ” and explained in terms of
‘ deterministic causation’*! e.g., the flow of blood in arteries and
veins , the activity of bones and muscles in locomotion, comparable to
levers of different kinds; reflex movements of the body like
the knee-jerk and many chemical changes like the use of oxygen
by the haemoglobin. (ii) It is the seat of mental events of which
we are fully aware and which are essentially ‘ purposivistic "*? in nature.
(iii) It is also the seat 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 same, 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 laws and if we also know the quantity and
disposition and the present state of matter in a given region of space
at a given moment, we can predict the state of affairs in that region at a
later moment, except in so far as it is affected by other matter outside the
region. If we know these facts for the whole universe, at any time, we
could exhibit the whole history of the universe, like the working of a
great machine, o

42, Purposivism is an interpretation of phenomena 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
guide them in particular 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 viz., the mental
and physical, exert a reciprocal influence, involving an interplay
of deterministic { mechanistic) physical and purposivistic mental
events. Mun is a blend of the mental, structural and humoural
factors. There can, therefore, be no basis to proceed on the
assumption that in living-states and life-processes, these two
events have distinclly separate sets of laws to govern them. They are,
in reality, two vilal aspects of a system of indistinguishable and
inseparable psycho—physical activity, representing a unity. Itis an
integrated whole.

According to Ayurveda, therefore, man is a triune of mental,
physical and spiritual factors.* In the words of Acharya Charaka,
“ The satwa ( mind ), atma (soul) and sharira (body) is man, and
he is the conscious agent. He is the subject-matter of Ayurveda and
it is, indeed, for his sake, that this science has been promulgated .*

Ascording to  Sushruta: “‘In this science — Ayurveda — the
purusha or tie self-conscious organic individual is described as the
outcome of the union of @tma and the five mahubhiitas. All thera-
peutic measures, such as, surgical operations, the administration of
medicaments and the application of ksh@ra ( caustics ), egni ( thermo-
cautary ) etc., pertain to the purusha alone ”*, and “‘ the karma—-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. geaaresr O 9 FRaq Hgoead )
FrERaETy G730 a7 &9 siAEaq n (Charaka : Sutra 1:45)
44. @ gaAaE ag qFREC \a |
ALY q34 @ A5 @uwna: 1 (Charaka : Sutra 1:47)
45. R WH TTHEENIAINTETIIY: gET: geT=aA |
aflmq 341, Asfrems, a9 gov: 94|, X X X X X Xqeq genisidzg ) (Sushruta)
46. SygATNRERTE: GV 3@ @ ¥ FHgevFkeanga: w (Susruta: Sharira 1 :17)
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purusha, because, in him is knowledge established. In him, likewise,
are delusion, pleasure, pain, life, death and love of self are establish-
ed. »a7

In so for as kdyuachikitsa is concerned, we have, in conformity
with Charaka’s dictum, to deal mainly with sharirika or the somatic
and manasika 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 disease as well as the
well being.” In the reverse direction, “ the psychosomatic equilibrium
is the cause of well being.”"*

It is, however, significant to note that of the triad of life, the
almad or soul has been excluded from the scope of kayachikitsa. This
exclusion, explains Charaka, is due to the fact that “the @ma is
changeless and transcendental. Notwithstanding the fact the a@/ma is
the cause of animalion and consciousness when it is in union with the
manas, artha and indriyas, yet, it remains unaffected, 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 equilibrium of the rajas and tamas,” which are
susceptible to imbalance—the safw:, the third factor being responsible
for montal equipoise, clarity, cheerfulness etc. It (he manas) is
the seat of emotional stresses of different kinds.™ On the side of
the soma, the #idosias represent the three-fold physical factors
or components, which are also in a state of unstable equilibrium and
are, therefore, susceptible to imbalance.

An imbalance of the equilibria of both the m7nasika ( psychic )
and sh3ririka (somatic ) doshas, is brought about by three exciting

42, 1 FHEFS T FAE =T AAEALN
*T A 4 326 siad st e n (Charaka : Sharira1:37)
48, [O{ vqag T AR 7 | QA 4@AT T IEE] B0 HA D
( Charaka: Sutra 1: 55
49, 7§ 610 SREA R GEIgTIACEL: 1 AT BT FedY g 9¢Ard & fem: v (Ibid 56)
50. The trigunas viz., satwa, rajas and lamas, correspond, in this context ,
to purity, finese, illumination, knowledge and pleasure; activity, energy,
activation and pain; and passivity, resistance, inertia, restraint,
bewilderment, delasion and ignorance, respectively.
51, woreany wAA M1 (Charaka; Vimana 6:5)
Fraitgadsaoreg ag g (Ibid 5)
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causes, viz., asalmyendriyartha—samyoga (the hyper, hypo and
perverse correlations of arthas or objects with the special senses),
pragnaparddha (volitional transgressions and errors in judgment »
and parindma (seasonal or meterological crises ).

In view of the multiplicity and variability of the exciting factors
of the doshas—both the manasika and sharirika—innumerable kinds:
of diseases and disease syndromes are stated to be produced.”® An
imbalance of the equilibrium of the manas, is stated to result in the
production of libidinal impulses, anger, greed, infatuation, envy,
conceit, arrogance, anxiety-states, remorse, fear-complex, exhilara-
tion etc.® The disturbed equilibrium of the sharirika doshas, on the
other hand, leads to the production of such diseases and disease—
syndromes as, fevers, diarrhoea, dropsical swellings, consumption,
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 atis@ra ( diarrhoea ) ; constant worries causing paringma-
sila or prameha and libidinal impulses, jwara and so forth.

Summing up: The chikitsya -purusha is the subject of chikilsa.
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. Even though the @ma is the sine qua
non of animation and consciousness in the chikitsya-purusha, it is
not affected by physical and mental events — being changeless and
transcendental. The manas and sharira are both the seats of diseases.
They mutually react with one another in the maintenance of health
as well as in the causation of disease. Emotional stresses lead to
physical stresses and vice versa. The manasika doshas are rajas

52. @ @AY gaAHR  Fwot  BRg sPw-ggq-waedFEaaa:, aaed:
qiommRid 1| Charaka, Vimana 6:6

53. sFNartg @ d SRIIMEIVE THEAVE AERESRNEARTEERIutEdT

( Charaka, Vimana: 7)
54. twrEwya H6 A ARAETT: BTSN RS AR - |

( Charaka: Vimana 5-2 )
55. F@ANURBFRY, @g FMENRAEN 9 FFEU SAORNF AT

(Charaka: Viminas 5)
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and tamas. Salwa is not treated as a dosha, as it is the factow.
of equipoise, clarity and knowledge. These factors are, in normal
conditions, in a state of unstable equilibrium and are susceptible
to imbalance. The sharirika doshas are vila, pitla and kapha.
These also are in a state of unstable equilibrium, which is susceptible
to imbalance, leading to disease, decay and death. The imbalance
of the equilibria of both the sharirika and manasika-doshas are
engendered by asGimendriyartha samyoga, pragniparadha and
parindma. Between them, the mdnasika and shiririka-doshas, in
the chickilsya-purusha, constitute the mechanism by which man
makes continued efforts to cope up with various kinds of stress
situations engendered by adhydtmika, adhibhautika and Gdhidaivika
kinds of abhighitas or stressors.

K.~2
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The term vy@dhi has been defined as the

state in which both the body and mind are subjected to pain and
misery. Shabdhasthoma MahGnidhi has referred it to the mind “ which
is ever anxious to be free from (or to get rid of ) pain and misery ”.*
Sushruta has defined it as ““that which proves to be a source of torm-
ent.or pain to the purusha (man ).”™ Arunadatte has described it as
a term which implies *‘ the infliction of pain, either on the mind or body
(or both)”.™ Pdtanjala Yoga Darshana has described it as pratikiila
vedand -or a painful sensation.” The term wvedani refers to sensa-
tions. Anukiilavedani would mean a pleasurable sensation. There are
several such descriptions and definitions by other authorities such as
Chakrapani and Gangddhara ™ but all of them refer to vyddhi as a
state in which both the mind and body suffer pain, misery and injury.

The Synonyms of Vyadhi . According to Charaka, the synonyms
of the term vvadhi are: dmaya; gada, Glanka; yakshma; jwara vikara,

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

56. Sudigd AWHIZTA 9@FWT 377 ST 37 =1fd:  (Shabdhasthoma Mahanidhi
57. dgg:ddtm era w7y (Sushruta ; Sutra 1:2)
58. A g SNAF DR S9@ I A
REX FFFgrmaaluot As@araaed sardierd: |
( Arunadatta on Ashtanga Hridaya )
59. ax ufag=4347d 3:@9 | ( Patanjala Yoga Darshana )
60. =9 ared grd oIET &4 1
61. a7 AUy % SN FaHr 390 [RFR T gegAgtaw | (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 @maya as, for the most
part, diseases are engendered by ama. %

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

(iii) Atanka : The term Gtanka 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 Ayurveda
exhibit the features of many other diseases i. e., a symptom-complex
or syndrome, as can be illustrated with the example of jwara or fever,
which is characterised by Glasya or malaise, arochaka or anorexia etc.
Hence, the name yakshmi is given to vyadhi. ®

(v) Jwara : Vyadhi also known as jwara, as in disease-states,
e ither the mind or the body (or both) become susceptible to #@pa or heat.*

(vi) Vikdra : Vyadhi represents a departure from natural modes
of functioning of the body, mind, intellect and special senses.  Hence, it
is also spoken of as vikara.®

62, gy SN AR S AT
TEH@ZAANT: WL WA 1 (Ash, Hri Nidina 1: 1)
63. Wiy 31, HauearA ofigT: 3%qa 1 ( Chakrapani)
[FBHAEA: G4 2397 | AT @ SRS W ST EIAEIananEnt sl |
TOT AAFTHHGATIZIEEAAHTTAGN ST )
Aged wrgiweT gagia:1 (Arunadatta )
61, 7% 34 NFSAFFONACIA ) TAN @ OFCATEROTEA TS 3 L0zt wEeEad:
( Arunadatta )
65. g - A FeFAT 7 FeTer ANVTITET § 1 WMIATAE SARAISEIT
T g=go e (Ibid) )
FEgwaET FErAad S0NT, 994 B Ay g e, (Chakrapimdat\ta n
66. TRT T gar-  geAr VNEEEMNT R | WA §AISU T XrEEE & )
ST a1 T 4 RER SUTHAISA R QB H T INTA | TAr AT TFIRH
( Arundatta)
67. AT YMOEE: | 99 ST FEEAE] SO AEIST | S o EEET:
[ATTHE SIS : @dl ¢ AT AR 7 FTET MANOMRE A AqT 9 STERTEl-
TREARTIAR | (Arunadatta)
68. FERT gFFaRATGUOT AFATAE FTTdeT: | (Ibid)
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(vii) Roga: Disease-states are conspicuous for pain of varying
kinds, degrees and intensities. There is no disease without pain of
some sort. Hence roga is defined as that which pains.®

(viii) P@pma : According to Ayurveda, diseases are due to pGpa
or acts of dushkriya ( erroneous, faulty and hurtful actions). Hences
it is that vyadhi 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) Abadha: Disease often inflicts injury on the patient. Hence,
it is known as @Gbaddha.”

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 morbidities — are, according to Ayurveda, the
tridoshas. These are the vata, pitta and kapha.™ These three factors
are spoken of as doshas, as they are susceptible to imbalance and
vitiation.”® In their turn, they vitiate other structural and functional ele-
ments of the living body. They are also known as dkafus as they
support the body in their state of equilibrium,”™ which represents nor-

69. wFAG UM | 3@ TIAIR FEEUTNIF: (Ibid)
70. 91y e A G qroey w0 TR FA QR (Ibid)
7). AT EEHITd T ( Arunadatta)
72. AN 3@ SaEAr FEEAaETT G¥ard: (Ibid)

73. The extrinsic exciting factors of diseases are many and varied. They “inc-
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
comfort 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% FRAH: A Zwang: | (Charaka: Sutra 1)

17 : (99 Fwud 0 Ivy: g9rEa: ) ( Ash. Hri: Sutra )

75. guEedia Qw1

76. ¥ROng arAw:
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malcy. This state of their equilibrium — S@myafi— is stated to be a
disease-free state i. e., arogata”, whereas, the disease—state is stated
to be due to an imbalance of their equlibrium.®

It has to be noted, in this connection, that the basic tissue-ele-
ments of the body, known as the sapta-dhatus™, 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 functions and for the construction of
some of its structural elements — the malas, as they are called® — are
also spoken of as dhdtus. Among themselves, the doshas, dhatus
and malas are stated to make up the body and determine its integrity.

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

77. Fvarguiwar 1 ( Ash. Hridaya )
(urg) @ sgiae<aa | (Charaka )

78. REQ qigyw=y ) (Ibid)

Jmeg AvAwsr) ( Ash. Hridaya )

79. TEHEATGUETSRAHETFIT qraa: !
grgsge n (Ibid)

80. The concept of mala or waste-products, include faeces or the sakrit,
sweat or sweda, urine or mulra etc., which are periodically eliminated
from the body. This concept also includes the waste-products of tissue
metabolism i. e., the dhatu-malas, 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.

8l. aATTRRSAT wy YgadAT arAnAdmeaanand: aluwg 'qniif St
PIMMTHRAEARAHA (HRIAIRF | T W AR TeRas: | AR Miva=gs: avaity”
Re@ys e RGE Q% wari u (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 v@yx, pitta, kapha and rakta. These are ever
necessary for the maintenance of its integrity. ” % He further notes.
that ““ These doshas maintain the integrity of the organism by
creating, assimilating and diffusing strength, in the same way as soma,
s@irya, and anile—maintain the integrity of the terrestrial world. ”®*
In their normal states, they causz the proper functioning of the body ;
in their abnormal states, they surely afflict the body by causing
various kinds of disorders.” He further observes; “ Vila,
pitta and kapha, in their normal states, so combine as to make the
man a completed being with his indriyas, possessed of strength, good
complexion and ease, he is assured of great longevity, even as the
triad of dharma, artha and kama, when properly co-ordinated, confer
upon him the greatest good —-—both here and in the hereafter. These
three factors, when disturbed cause great tribulation to man just as
the three seasons, when abnormal, inflict evil on the world, as at the
time of its dissolution.”®®

He proceeds to add: “ Vata, pitta and kapha, which move throu.
ghout the body produce good and ill cffects on the entire system
according as they are normal or abnormal. When normal, they
produce good results, plumpiness (of the body ), strength, comple-
xion, cheerfulness etc.  On the other hand, if they are excited and
become abnormal, they produce ill effects —— which are spoken of as
vikaras. ”®

82. A4 g FRERA A QA T AFAI |
HvArga av =7 3§ veg wia v (Suskruta ; Satra 21: 4)

83. fawmgfEN: Sugal@z 34
WRIF F2E FFAqAEETa 0 (Ibid 8)

84, Qn gTEN  FATHEHT | W FHAHAr  IUEE watd,  fAgiEeemg
arrARRERN: If@myanTfa 1 (Charaka: Vimana 1 @ 5)

85. B vy Wz JANATFNO: VEAIAL TOTHAYACET FHITIRGTAFGN Hedlqqng—
A GEAArARA SAMAFIAr g7 AT Wgar geNHE gt AT 5 AEAEIT Tedr
RSN YUETca HATEH 39 REREE SIEvgINaas @ 3@ )

(Ibid, Sutra 12: 17)

86. wdulaueg @Rl WdEWR FRAFPar: PNTAR gIta; TEIRE:
FHFGUITERBIUERIFIR YA JUREGAYE @ERéFEn® o (Charaka: Sutra

20:9)
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Vagbhata, in his Ashtanga-Hridaya notes that “ Vayu, pitta
and kapha are the three doshas® When in their s@myavastha 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 from some of the more
important and authoritative Ayurvedic classics envisage, in main, three
basic factors which, in their state of normalcy or equilibrium, deter-
mine the healthful state and in the disturbed state of their ecuilibrium,
cause disease, decay and death.

It is now necesseary to pursue the study of these factors with o
view to secure a proper appreciation of the underlying concept so that
the same may be enlarged and brought up to date. In doing so, it is

necessary to review briefly the available description of them, in their
physiological states.

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

Vata — Enthusiasm, inspiration and expiration, voluntary actions
like talking and walking, the due circulation throughout 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 vata ),
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: 194 £FAA 791 gov gArea: | (Ash. Hri. Sitra 1 : 6)
88. RyaFgar 3¢ ata § dafa =1 (Ibid 7)

89. Fvqigu#Ees w3 3ger (Ibid 11)

90. mmﬁ:—gmﬁ:mu‘m&mmmﬁ: Ll

-

it gieq araaat 9 gafEEE e (Charaka: Sutra 18 -48)
91. =z uiEEwIl | W JeRidaa |

sar w831 41 9 ([aEEiaErs 1 ( Charaka; Sutra 18:50)
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Describing in detail, the constitution and functions of the
tridoshas, Charaka furnishes the following facts:

Vata—Vala is that primal constituent of the living body whose
structure is @k@sha and v@yu, and whose function is 7djasic, it being
concerned with the production of those somatic and psychic processes
which are predominantly 7@jasic or dynamic in nature; hence, the
presence of vdta 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., prana, udina, samana, 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 maintains the cohesive unity of the
body as a whole; it brings about speech; it is the basis of sound
and touch, as well as the root—matter of the organs of hearing and
touch; it is the origin of joy and enthusiasm and the stimulator of agn:.
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 sitkshma ( 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— “ Pifta is that primal constituent of the living body
whose structure is zejas and whose function is sdfvic asit is concerned
with the production of those physical and mental processes
which are predominantly satvic ( balancing and transformative ) in
nature. Its functions.are : vision ( as opposed to perception which is
due to vafa ), digestion, heat-production, hunger, thirst, softness and
suppleness of the body, lusture, cheerfulness and intelligence. Its
presence is to be inferred in such mental phenomena as intellection and
clear conception, as also such physical phenomenon as digestion,

93, AEATTETHAC,  WMZFMGAEATIGARA,  ITTRMRATGIIEYAl,  ear aqar «
e, adFEmoEAF T, Fifegmiamtuer, a3 a0Igee EG, I AR 0, 99GE
qra:,s TR WA ARG, g¥leawrANR:, wARosh:, Ve, {0
aedmAt, eEmdant 4T, FaiEdr, SgmsIgraterRIA AIAFha: u

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

Kapha —* Kapha is that primal constituent of the living body
whose structure is @p and prithvi and whose function is f@masic, as it is
concerend with the production of those physical and mental processes

which are predominantly f@masic (conserving and stabilising ) in
nature. Its presence is to be inferred in such mental phenomena
as the exhibition of courage, forbearance, zest, virility, knowledge,
understanding etc., as also, such physical phenomena, as the
production of bodily strength and build, integration of structural
-elements of the body into stable structures; the maintenance of the
smooth working of joints etc.”*

It will be seen from the foregoing description of #¥idoshas that,
many of the physical and mental phenomena ascribed by modern
physiologists, primarily to the activities of the nervous system, in
all its aspacts—the central, vegetative, the peripheral including the
autonomous can be identified with the concept of vata.

Similarly, many of the physical phenomena attributed to pitta are,
among those, which modern physiologists include under the activities
of the thermogenetic and nutritional systems ( including the thermoge-
netic, the activities of the glandular structures, especially enzymes and
some of the hormones ) whose functions are of vital importance in
ligestion, assimilation, tissue-building and metabolism generally.

Likewise, many of the functions 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 ¢ridoshas, viz., vita, pitta 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

94, oFFEWFE gAY WEAEELET SEEREEa @ a @d g wWg
GurgRwEaArg?A Fqud g | (Charaka; Sutra 12:11)
gold TRpESAr 9 QT e
W1 SEIEE 391 9 [@aFA @ ERwa o (Charaka: Sutra 18:50)
95, zred YgsTaved wpfgememsei gvAl Fear sEead ahy Wedvm R Gt
Z5M% (Charaka Sitra 12 : 12)

~» - - - . . . 25 . . .



introduction to kayachikitsa . . . . .

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, In a way,
we may say that this method of classification of the manifold events
that take place in the living body, under three broad-based headings,
represent the concept of s@mi@nya or general, while the viseshas are
represented by the innumerable details under each s@manya group.
This approach may, perhaps, be illustrated with the example of the
concept of pilta which, as we saw, is responsible for ensuring proper
digestion, absorption, metabolism, the production of energy and heat,
the appreciation of colours and certain aspects of mental functions.

From the point of view of modern physiology, these involve the
play of a large number of chemical substances, such as, acids, bases,
enzymes, co—enzymes ( vitamins ), hormones etc., and optimum condi-
tions necessary for them to play their respective parts, in appropriate
sequences. In modemn science, each one of these has become a
subject of highly specialized branch of study. For example, enzymo-
logy has become a rapidly growing science in ils own right, whereas,
endocrinology, as a special subject, has assumed gigantic proportions.
Then, the subject of metabolism has become a very highly complicated
and specialized subject by itsclf and so forth.

However, the more important point to note here is that the
facts and data which are being contributed in an unending
profusion by each one of the wvishesha or particular aspects of
modern science in the fields of physiology, biochemistry and bio-
physics, have ultimately to be fitted 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 man, to avoid the risk of mistaking the
wood for a jungle. The realisation that such a confusion is extremely
possible has made modern scientific workers to concentrate on the task
of integrating all facts and data — big or small —- to enable 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

3
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system and, the studies of allergy and immunity is, 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 ancient constitutional concept, as Neo-hippocratism.”® ** Such
principles indicate the orientation of modern medicine toward a Neo—
Hippocralism —a return to some of the classical principles of
medical thought.

Modern medicine turns, today, to a dynamic, synthetic and unitarian
direction, after a period in which a morphologic, analytical and loca-
listic tendency dominated. It is, in other words, a return to the
classical concepts of Hippocrates, which is focused on the well-heing
of the individual and the improvement of the race, secking for the
cause of the disease, its prevention and cure—both in the individual
and in his environment. 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 modern medicine
can be cited in this regard, but a review by an authoritative medical
historian would suffice to 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 states.

It is, in this connection, that the fridosha concept of physiology
and pathogenesis assume considerable importance and significance. In
this doctrine, we have an integrated concept of the personality 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 appropriate places, to make the portrait of the total man complete,
significant, meaningful and purposeful.

96. * Tridosha Vignana ” ; Charaka Sambhita 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 to secure an enlarged and up-to-
date concept of tridosha i. 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-Dhatu—Mala Vignana, we have a unified concept of the
working of the human machinery.

Changes in the external environment— k@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 serve as stimuli of the gnanendriyas (cognitive
organs or the exteroceptors ). The body reacts to these stimuli or
changes through the mechanism of w»@la which corresponds to the
neural-modulator, and pitfa, the chemical (hormones and enzymes )
modulator, and kapha, the effector, responds with counter-change,
resulting in the maintenance of the steady-state equilibrium—the
samyald of the Deha-desha. The gnaGnendriyas are ordinarily tuned
to be equal to variations in %d/a, artha and karma within narrow
limits i. e., their liminal threshold levels are suitably conditioned
—indriya samyald—to variations in the intensity values of stimuli, just
a little above or slightly below those of the normal. The ativoga 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 modulators are normally conditioned, set up
internal stress in ‘the deha—desha ( or body soil ) resulting in an overall
imbalance of the functioning of the delicately equilibrated tridoshas.
Thus, a severe form of an internal stress — doshavaishamya—is
engendered.

The survival of the organism and its recovery from internal
stresses are largely determined by the integrity of the #ridosha
mechanism and its capacity.to rehabilitate its s@myata or steady-state
equilibrium. The time-interval between dosha—vaishamya and the
restoration of the doshas@myala constitute the different phases of the
kriyakalas of the roga. This subject will be taken up for detailed
study at a later stage.

* * . 28 . . . . . . .
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The Classification of Vyadhi—Vyadhi or disease can be
genera.lly classified, after Sushruta, under three main categories,
according to nature of the abhighdla or stress or stresses, responsible
for their causation.”® They are :

(i) Adhyatmika or the constitutional type, 1. €., those due to in-

tr:msm somatic or sh@ririka and psychic or manasika kinds of
disturbances. '

(ii) Adhibhoutika types are those which are caused by environ-
mental streses.'®!

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

“These three-fold general classification of discases takes into con-
sideration, a constellation of causes, which cannot, as yet, be explained
in terms of physicochemical sciences. They are based on the recogni-
tion of various kinds of stresses to which man is subjected to and to
the assaults or abhighatas to which he stands exposed. These assaults or
abhighaias on him, may be from other living forms'” that aim to invade
as parasites or to destroy ; by meteorological and climatic crises that
sometimes pass predictably, or often whimsically pass over earth’s
surface ; by other physical forces that operate upon man, in terms
of his mass and volume ( @dhidaivika ); and by elements of earth’s
crust which man often dangerously manipulates for the promotion of
his comfort and pleasure, or to fulfil his passion for destruction”
( @dhibhautika—the cause here being pragraparadha).

99, SANEA ‘am@dTmr emaT’ g ) ag 3 ARY—srendeEd, sutnhiaEa,
sufsF@E1  (Sushruta: Sutra 245 4)

100. @@ wfElnoh: aQuEAREA RS seRSA aweE @SR | &9 9[ky-
FRrear: aNorar JreTTAEED GRRGEar |

101, sy s, RS a9 9964 Ag RNTAF ( Ibid)

102, Rar: gAas ZIFE 9% 94 d30954FH L (Ibid)

103. Charaka has quoted Alrcya as holding the view that there are four
methods for the propagation of living beings, viz., from the womb, frprn
the egg, from the sweat and from the seed.— d7rt SAidqr AR
SRIAEEFRFT ) ( Charaka : Sharira 3: 16)

The term bhiuta according to Amarakosha means Nyasa; the five
elemental substances ; truth, living things, past and similarity. — 3%
sumrEd 97 wogiAd €4 (331 used in the masculine gender, this term would
mean paishacha. gandharva, siddha etc. In the present context, it means
living things (creatures) — both macroscopic and microscopic —
TR R Aroed: e0ewds ot snad [idiEE: | (Vishnupurina )
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There are also factors which concern Man’s own individuality
and his relation to the community of which he is a member and which
deserves consideration. He not only reacts to abhighalas or
assaults from external forces, such as those referred to above, but he
is also vulnerable because, he reacts to threats and symbols of danger
experienced in his past (smriti) which calls forth reactions little
different from the abhighitas 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 Man. 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,
yet, he is driven to fulfil his own proclivities ; because of his sensitive
equipment, he is pulled both ways at the same time. These
threats and conflicts are omniscient and they contribute a major
portion of the stresses to which he is exposed.

In addition, there are also the factors which interfere with the
realisation of man’s aspirations and needs, or block the exercise of his
potential. These cause stress-states against which he is called upon to
react by the mobilisation of his individual defences. This is the case
contemplated by the S@mkhya, which envisages the separation of the
mind from what is liked and its disssociation from what is disliked."
These, obviously constitute the basis of the classification of diseases
under the category @dhyatmika-rogas, especially the manasika type.

Sevenfold categories of vyadhis : The threefold main classification
of diseases can be ultimately resolved under the one or the other of
the following seven categories viz., \*®

(1) Adibalapravritta,
(1) Janmabalapravritta,
(III ) Doshabalapravritla,

104. mrag DaE@mGranm3 i ( Ssmkhyakarika-Gaudapada Bhashya)
W5, a7 w9 sqraiguEIaaid 1 A g HISAr ST aEA-SASNIT, SRTSIgr
ANIBI AL, HAGIDITAL , TSI , JARBHTN . TTITTEANT & |
( Susruta; Siitra24:4)
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(IV ) Sanghatabalapravritia,
(V) Kalabalapravritia,

(VI) Daivabalapravritia, and

(VIL) Swabhdvabalapravritia.

(i) Adibalapravritta : The origin of diseases included under this
fieading is attributed to defects inherent in either the sukra (the male
reproductive element) and shonita or biju (the female reproductive
element ) which form the primary factors of being.'™ The diseases
included under this head are: an inherited susceptibility to kashtam
(obstinate and sometimes, malignant forms of skin diseases including
leprosy ), arshas (haemorrhoids ), meha ( diabetes mellitus ), kshaya
(tuberculosis ) etc.

Recent developments in biology and.medicine have also emphasised
the genetic aspects in the causation of diseases. It is now recognized
that many discase—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 genetically determined. This has been instanced
with the example of acute strepto-coccal pharyngitis which is 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 inheritance is important in many diseases, some 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

-~ ~ e

106, a9 SHEABIIAT 4 FEMOTITUT, FNRIFT: 5 7T FPean — argsn: fgsian
(Ibid 5)

It has to be noted here, that while generally the term Shukra is used to
designate the male-reproductive element, the term ‘bija’ is used by
Charaka in some places to indicate the female reproductive element also.
However, he also uses the term * puni-bija’ and ‘Strec-bija’ to designate
the male and female reproductive elements respectively. In addition, the
terms * bija-bhaga’ and * bijavayava ' have also been used by. him, which
may perhaps refer to the internal structure or or the constituent struc-
tures which compose these elements, corresponding probably to
chromosomes and genes. )

107. After Frank H. Taylor, “ Inheritance and Ageing Principles of Internal
Medicine ”* ( 1953 Edn.)
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to be genetically determined. As regards tuberculosis and leprosy, it
is considered that children born 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 attributed 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 dwarfism etc. This variety
admits of two types, according as the condition is ‘ rasakrita’ or due

to dauhridya (ungratified cravings of the mother during the period of
her pregnancy ) 1®.

“ Modern views on parental—especially, the maternal-influence on
the foetus are still divided. It, however, appears to be slowly recogni-
sed that both the physical and mental characteristics of the child
depend, to some extent, upon the state of the mother during the
period of her gestation. It has been shown, for example, that the
embryo is sensitive to 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 is subjected to severe emotional
strain owing to pregnancy, it may have an effect on the unborn
child. This may be, in part, because of a change of nourishment due
to chemical reactions ; it may be in the transmission of more subtle
influences between the mother and the child.”**®

The observations of Viagbhala, 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 v@a may contribute to malformations
and deformities such as kyphosis ( hunch-back ) inthe foetus and make
it blind, lethargic and dwarfish ; the excitation of pitta 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, STARYIW ¥ RGN IFART-4AAGHAFHA arEANad) ST asi iEEan-
WEan giegangasit (Sushruta; Sutra 24:5)

109. Dr. Flanders Dunbar, “ Psycho-somatic Medicine ” p. 304.

110, Fads ¥Iph: gerdsTeaEa: |
Rd: ol og: A gog: FEem: o (Ash. Hri. Sharira 1)
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(ili) Doshabala pravritta : Diseases belonging to this class are
engendered by the action of anyone of the tridoshas, deranged by errors
in @hdra, vihara and Gehdra or due to the upheavals of the two mana-
sika doshas - the rajas and the tamas. The group of diseases included
under this category are subdivided under two heads, accordirg as the
disease is found to have its origin in the @masha ya or in tre pakwi-
shaya. Each of these, again, may be classified further under two
main divisions viz., shdririka (somatic) and ménasika (psychic ).
All these morbidities belong to the adhyatmika group.’**

(iv) Sanghttabala pravritta : Diseases belonging to this category
include those caused by abhighdta (trauma), such as external and
internal injuries due to blows or inflicted by sharp instruments ; due
to overstrain ( exceeding the individual limits ) such as, wrestling with
an opponent of superior strength. These can be classified under two
minor headings, according as the disease is caused by external injury
or by the bite of a wild animal or a poisonous reptile. In this group
may, perhaps, be included the invasion of the body by other living
organisms either to parasite or to kill. These belong to the ddhibhauti-
ka group.t’*

(v) Kalabala pravritta : This group includes diseases which
are caused by meteorological changes, such as variations in the
atmospheric temperature — hot or cold — humidity or dryness, rain
and wind, incidental to changes in the seasons. These diseases can be
classified under two sub--heads, according as the seasons which usher
in changes and exhibit either their natural or normal traits or
abnormal, sub--normal or perverse traits. The former is responsible
for the causation of disorders arising out of the usual adaptive reac-
tions of the body. They are known as avy@pannartu-krita vyadhis.'"
The latter—uwvy@pannariu- krila — engenders diseases consequent on
the inability of the body to adapt itself to sudden and abnormal clima-
tic and seasonal variations.

According to Dalhana, extreme coldness may produce judalwa
(inertness ) of the body ; high temperature, daha ( burning sensation )
111. q‘mi-rmgm ?’B%WQNQT RegraimREas | asi¥ Higan—snwgaagaan gE -

UGeAIA ; AT 1A — AU HANH 1 q WA egnienEr v (Sushruta: Sutra 24:5)
112, dam@7ssgar g SmAdl et SeTRIaT; qsil FEan—egAl, AngAm | W

sidiEET: | (Ibid 6 )

113. Fi@azagar ¥ FaroEEaniaenIfReeeT ; Ish G @vagga: ; SenvagFan
(Sushrut : Sitra 24 : 7)
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and kampa (tremor ), as also toxic fevers (wvranajwaras) correspo-
nding to vata, pilla and:kapha respectively.''* We may, perhaps, include
undar this category, various other disturbances caused by extremes of
atmospheric temperature, including frost--bite, sun-stroke etc.

(vi) Daivabala pravritta : In this category is included diseases
which are engendered by forces beyond human control. These are
considered to be caused duc to providential dispensation or acts of
God. According to the ancient way of thinking, s»me of the the
diseases included under this category, are considered .to be embo-
diments of curses, divine wrath or displeasure, or are caused through
mystic powers of charms and spells, mentioned in atharvaveda. This
category of disease may be classified into two divisions, according as
the discase is due to such acts of God as when one is struck by
lightning -vidyudashankrita etc., or to the influence of invisible mali-
gnant forces of nature—paishiichakyila. Thesc have. again, been classified
under two minor sub heads, according as the disease assumes the
form of epidemic ( or pandeniic ) —samsargaja—or is mercly accidental
and confined to isolated incidence—sporadic and endemic types—
akasmika'"’

vii) Swabhavabala pravrilla: This type includes diseases which
arise due to natural organic and functional-changes in the body and
mind, such as, due to senility, death, hunger, thirst, sleep etc., brought
about in persons who have strictly adhered to or followed the pres-
cribed rules of health, in the normai course of cvents, due to the efflux
of time. These conditions are known as ka@akrita. On the other
hand, the occurrence of changes in the body and mind prematurely,
are classed under the hcading akdlakrita. These occur largely due to
the leading of unhcalthy modes of life.''®

Kalabala -pravritta,  daivabala-pravrilta and swabhGvabala
pravritia types ol diseases are to be classified under the main
category—ddhidaivika.'"’

L14 q GAATSACENTT: AT ANGTUA | ( Dalhana)

L15. Rq9%37dr ¥ YaJgnreaE  SAIMET 394w ASA FRrre-Fggafgan
WA ApAar 1 yay fglagi —-hanay swsressml  (Sushruta; Satra24: 7)

116, Tawrgasudqr ¥ QiqurasTIRTARINAT: ; Asi [FA91: —F@T, SAFHAH; aF 9R-
WIUTEAL: EF AL, RUINEA AEF AL | rRIAEL (Sushruta 24 7)

117. < suiy¥™#F: 1 (Sushruta: Sutra 24: 7)

. . . 34 . . . . . . .



B B e e

chapter 5

bheshaja

G & & G o &H L &

A brief reference wuas made to bheshaja

as a synonym of kdyachikiis@ elsewhere. 1t was then seen that, in
general, this term meant the conquest of discases. In fact, it compre-
hends two important and vital aspects of medicine and therapeutics viz.,
the preventive (including conservative, preservative and restorative )
and curative.

According to Charaka, chilitsd secks to achieve (i) the promo-
tion and preservation of health, strength and longevity in the swastha
or the healthy person ;' (i ) the cure of the disease in the ailing and
the afllicted. The former object is sought to be achieved by resort to
rasGyana and vrishya, whereas, the latter objcclive, by curative
measures’™® which will be discussed at a later stage.

Rasayana—The ras@yana therapy aims specially at the promo-
tion of strength and vitality. 1t is stated 1o contribute to the integrity
of the sapta-dhdfis 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. Aw¥ R84 9 A1
AT (1T ... L. 1 (Charaka; Chi.1: 4)
TAOFEN SR o7qg gad Aitran |
TEAMARGAFE 397y aEnHiead n (Ibid 13)
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and regard of people and the promotion of bodily glow. Various
measures comprehended by this therapy are known by 4 single term viz.,
rasdyana, because, they conduce to the replenishment of rasa and
other dhatis.”""®

Vrishya—If the object of rasdyana therapy is the strengthening
of the body, the promotion of health and longevity, on the one hand
and, the prevention of diseases, on the other, the wvrishya 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 fulfilment of the biological urge to perpetuate the
lieneage.

Charaka, in conformity with the best traditions of the Hindu
scheme of life, has posited the view that giving brith to children is
meant to save the pitrus from falling down from their abode and
to achieve this purpose, prescribes the v7ishya therapy. He has used
the term &9eF@-aMF Shabdasthoma Mahanidhi defines the term
eqd as A qafa A sma gaglRged @eaw | Whether in modern
times, one believes in the existence of the pefrus or not, one cannot
but {ail to recognise the fact ‘that our biologioal existence demands the
perpetuation of the species, and that we do obey this demand. Virility
or the integrity of the seminal fluid is the sine qua non of productivity
and a means to an end, — the end being procreation. The physical
pleasure and the mental satisfaction 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
from this that, the means should not be substituted for the end, asis
often the case today. The faculty of procreation may have, therefore,
to be used with discrimination and restraint for achieving the purpose
meant. Both indiscriminate exercise or unintelligent repression
of it are harmful and may lead to the one or the other of the conditions
with which phychoanalysis has so much to do to--day.

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

119, €iqurg: id NqraRnT qeor 971
sprraolea il 2EFTEE o 0
anFalg wofd FF°q @43 ar W |
SINMAEN R uxaEr @rffat Wagn (Charaka; Chii 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 surrounding him with many excellent
offsprings in the honour and respect of the society; secures
for him an immortality, for, that man never really dies who has perpe-
tuated himself. In the ultimate analysis, it confers fame, prosperity,
strength and robustness on him. That which confers all these benefits
is spoken of as vdjikarana. ” %

Abheshaja

The reverse of bheshaja is abheshaja. It corresponds to the
neglect to adopt bheshaja measures to protect oneself from disease and
decay. Abheshaja may take two forms viz., (i) badhanam and
(i) s@nubddhanam™*. 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 ‘ dizghakalika or chivakari i. e., disorders which take
time to manifest and which relate to the early non—recognition of the
warning signals of nature. The occurrence of kushta has been cited
as an example to illustrate this type. The object of laying stress on
abheshaja is to focus attention to the need to take note of the fact
that, the neglect of bheshaja may lead to the one or the other of the
disorders referred to above.

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

120, SIERATAER 97 97 STV |

ISTaNAA J7 Freasiaea: &g

waeqrardy: effort ¥ FAlegpra !

SISy % FHIAT =Tq 0

SIAWE: T I JedT T4 T

T agHa: WAL THFAT: 0

qarTge WG YT WHATANA |

I3 57 98 ¥ @idAEvoreg aqn (Charaka Chi. 1 : 9-13)
121, SRVHAFE I MUl gAY | A3RE. ... .. (Ibid 15)
122, SIS 9 ig¥9 39T MFergay) (Charaka: Chi. 1 :5)
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and (ii) adravyabhiitam. The former involves the utilisation of
dhira (dietetic ) and aushadha ( medicinal )-dravyas + it is of course
implied that the dravyas employed are potent oncs—viryapradhina ).
whereag, the latter includes measures other than the use of ds avyas.'™

I. DravyabhUtam---The climination of the morbific factors
(doshas ) of diseases is stated 1o be achieved best by such measures
as vamana ( emetics ) and virechuna ( purgation ) ete. The criteria for
the selection and use of varicus substances in the treatment of
diseases are:--—

(1) The prakriti or nature of the substance ;

(ii ) The gunu or quality of the substance ;

(iii ) The prabhava or the spocific action of the substance ;

liv) The desha or country { place ) of their growth (or production )-'_

(v) The rutu or season in which they are gathered ;

(vi) The manner or method of their preservation and storage ;

(vii) The method of the prepuraticn of medicaments (and their
standardisation ):

(viii ) The matri or dusage ( posology );

(ix ) The mode of administration;

(x)  The persons for whom they are indicated;

(xi) Whether they are capable of exciting or alleviating the doshas;

(xii) If there are other druiryas which possess similar virtues, they
may also be considered for use after o careful examina-
tion of them."*

II. Adravyabhiitam: The means cmployed in this type of
therapeutics can, in modern parlance, be described as psycho and
physico-therapies, for, drugs are gencrally not employed in cases treated
as per this mode of treatment. The wpayas or measures employed are
for both s@ririka ( somatic) and minasika (psychic ) disturbances.
They are :—

(i) Causing fright;
(ii) Causing surprise ;

123. wASd NYAENLrIN fZia9n —5=19a, 3zergd 91 (Charaka; Vimana8: 87)
121, g7 gorgd AgAAN3Y QIR dendld afe-gRHaEaguRaYHIaaRAY EE]
SrAHRagAIRd TéiAkd NRANIEWEFATT T FHHRA] I RAIHYET geTel-
qaIe7d ATAYENIIIAAIA 1, ATAETY 4R Ny wFamA FAJT gHAE 0
( Charaka ; Vimana 8 : 87
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(iii ) The obliteration of memory ;

(iv) The administration of shock ;

(v) The causation of the elation of spirits ;

(vi) Threats;

(vii) ‘Thrashing;

(viii) Binding;

(ix) Induction of hypnosis ;

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

advantage.'?

Stated in general terms, the treaiment of psychogenic diseases is
salwavdjaya & physicogenic diseases, yukiivyap Gshraya. Under certain
circumstances both the type of therapeutics may have to be treated as
daivavyapldshrava.

Pidachatushtaya or the four limbs of Kayachikitsa

The success of kavachikitsd rests entirely upen four important
factors analogous to the four legs that suppert a table.  These four
factors zre: (i) the bhishak or the physician ; (ii ) draerya or medica-
ments—both aushadha dravyas or medicinal drugs and @hdra
dravvas or food substances ; (iii ) wpasthata cr the nursing perscnnel,
and (iv) the 70gi or the patient.'*

The emphasis laid here is on the qualities or the qualifications each
one of these four limbs should pcesess. The achdryas of Ayurrveda
have prescribed a minimum of, at least, four qualificaticns for each
limb. Charaka has devoted two entire chaplers in the silrasth@ra
of his sam/uta for this subject.

The bhishak or the physician comes {irst, in the order of importunce.
No greater opportunity, responsibility or obligation can fall to the
lot of a human being than to a physician. In the care of the suffering,
he needs technical skill, scientific knowledge and human understard-
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. A% 93R=A ASUMIHEAR! ST AH HIZRAGEHGARBOE NG ROHEAS YT~
wAGaeATZEA WARIN IATH: RESUNDNUT @A z@ )
(Charaka ; Vimina 8 : 87 (4)
126. MuwRegegegEar Uil UZEgERH | 3997 RO {Y [[EgeEay o
(Charaka: sutra 10 : 37)
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the guide. Ie 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
to 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 Vimanasthana. 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 expacts 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 addition, 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 the 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 Charaka has prescribed for him.
Says Charaka: *‘Friendship ( towards all), compassion for the ailing,
devotion to patients who can be cured 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) s#utras, whose under-
standing of all aspects of life is precise and deep; who has acquired
expeﬁence in practical work and skill ; 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
constitution and promptness of application. ” '

127.. 547 wfaqraes agdl Teweln | e ArawE a4 Y gorageRg 0
( Charaka: Sutra 9: 20)

128 Aar A A @i F0 1 79 veymeTer 1 areraRady o (Ibid 21 )
129. WA Fremwiiy g6 IR ) 9EAET gIx Yagfaag@ar v (1bid 26)
130. frvgam ft YA ; T @EANnFaE:, I A AaTqr [{Ed THEq 1

(Charaka: Vimana 6: 86 (1)
131 wmaaam. aReEEhm, 79 AN, e, SvE@ad, S¥rEheal, SFandy

. sfadfasrar [ 1. Ibid 86 )
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Stressing on the need for the physician to be thoroughly
acquainted with the structure of the human body, Charaka observes :
“The physician who knows the anatomical enumeration of the body
together with the description of its different members, is seldom a
victim of confusion arising out of ignorance of theory.” ' He further
observes: “Knowledge of the analysis of the body 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 knowledge of the analysis of the body. "%
A physician who understands the body in every respect and in its
entirety knows Ayurveda in its fullness and he contributes to the
happiness of the world. "

- . . . - . . -

Sushruta, even more than Charaka, has insisted that a physician
should possess a good knowledge of anatomy, based on the dissection
of the human cadaver. * Different parts of the body, including even
the skin,”” says Sushruta ‘‘ 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, a
thorough knowledge can only be obtained 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-read 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, gt 31 37 adigyasl v !
ATAATRAT G889 7 goga v ( Charaka )
133, Fav¥as:  AWTEAETY | Frw R wi@ed a0deeRy adY qrAagera
a9 9g9ta gaan (Charaka: Sharira 6 : 3)
134. @i g3 84 9971 33 N Avw !
N33 @ et 37 Sreaaaggn (Ibid 11)
135, aqwmn:4d wid g1 NeTer T5BAl |
TR TF FRFTASFIAAAT: 0
seagial 1T 9ed qreres 9 9Rag |
gargAEAgaa i wARada u ( Sushruta : Sharira 5 : 48 )
PR 7 9y 7 wEred: e |
ezygarat §3gaaTarae Faru (Ibid 51)
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The role of the physician in the total scheme of chikitsa has beenr
stated in precise terms by Charaka, in answer to the questions raised
by Muitreya. Without entering into the details of the points raiced and
answers {urnished, we may summarise here the conclusion, that
“Just as a man by lifting another who has fallen although the
laiter may be able to raise himself, gives him support, as a result
of which he rises sooner and with less difficulty, in like manner
do patients receiving the :id of complete treatment recover more easily
and with less difficulty. No physician, however, will be able to save a
dying paticnt. "' Végbhala has pithily sumnied up the part played by
a good physician in saving the patient thus: “The help that o
physician can render unto a patient is to lend a helping hand, in
time, to pull him up, to save him {from sinking into the quagmire
of discase. "M

Concluding this topic we may note that one of the striking
features of the study of Aywrveda is its humanistic approach. Iu
modern times, discussions are being carried on in academic circles on
the relative values of the study of Huwmanities and the study of
sciences. There is a tendency to envisage these studies, as though they are
ranged in opposite camps— struggling against each other for supremacy.

The ancient Indian view has been to look upon these as comple-
mentary studies to be carnestly pursued by all aiming at cultural
harmony and [ullness. The ancient scheme of studies was so ordered
as to give to the world great physicians who were not only great
scientists but also great humanists -—— a type of physician vividly
pictured for modern students in the following description of ** The
Doctor of the IFuture” by that well known authority on modern
medicine, Dr. R. W. Wilson: ‘““The Doctor of the future will not
only, as is now usually assumed, be a scientist of the orthodox type, a
man with the technique of laboratories at his finger ends and with the
aim in his mind of elucidating the phenomena of life in terms of
chemistry or physics. Rather, he will be a Humanist —a man with

136, F4r & wAd gev aselgcaadlearary geN sesd e, ¥ Eeaceige Wity
A GLRIATTNIZMIIGU 5 vervrvanenns A @ JAd PYRERERIGEAINIGH 5 ...

( Charaka: Sutra 10 : 5 (3&4))
137. snagugsEHl gtAIEE MwAEE |
SG fEmaonar s¥vitg Amaran ( Ash. Hri; Uttara 40 : 64)
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widest possible knowledge of human nature and deepest possible under-
standing of human motives. lle will be a cultured man, ripe in
intellectual attainments, but not lacking in emotional sympathy, a
lover of the arts as well as a student of the sciences. ”  This is, indeed
no more than the projection into the future of the great figures of the
past; for, the great physicians of the other days were all, likewise,
great cilizens of humanity -- 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 peasant to
prince, who entrusted his health and happiness to their efficient and
loving care, as may be gathered from a referance to the great physi-
cians of India contained in the following sloka of Ashfanga Hridaya :

YaRaaTs FAZR T
ranfafrga=a Sgee e
Al BYEHS e [a:
EFFRESA YmeiEg:
(Ash. Hri: Sutra7: 77 )

Dravya: Next in importance is dravya. It is obvious that
there should be an abundant supply of drugs of dependable and
valuable qualities, wide applicability, prepared in many forms and by
different processes. The constituents —herbs -—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 storage,
and prepared suitably as specifics for each disease. '8

Upasthata : 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 YW, Vigbhata adds resource-
fulness and the possession of intelligence, talent and tact as additior.al
qualifications of the nurse.*

138. &gar AAFEIEEIFAGESIAN
GO SgeAIsd ZEMO gor dWAA N (Charaka: Sutra 9:7)
agFed agull @ Fegd g (Ash. Hri: Sutral: 28)
139, 9 FAr FPEHIAN FAC 0
< iy Agedrsd g 9RR A« (Charaka: sutra 9:8)
S YRS IEHA IRERE: W (Ash Hri: Sutral1:29 )
140 wrRRdneRamteanal 91
9 ¥ AmamigE sor: @@ (Charaka: Sutra 9:9)
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Rogi : Patients should possess the following qualities :— They
should possess memory, 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,'"!
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chapter 6

the concepts of
ama and sama

G &0 o L & L & &

E]sewhere, kavachikiisé was sought to be
defined as the treatment of antardgni. In fact, we had, in that
connection, to elucidate the implications of the terms sharira, deha
and kdya. It was then shown that the idea underlying metabolism,
as a whole, was implied in in the term kdya and that kGya-chikitsa
or Internal Medicine aims at the treatment of diseases which arise,
as a result of metabolic disturbances. The consideration of the
concept of agni was then deferred to ‘a later stage of our study.
We may now make a brief review of it here, as the concepts of
dma and s@ma are based on the concept of agi.

Agni — The term agni, in common language, means fire.
However, in the context of the functioning of a living organism, which
maintains its integrity and performs its vital activities, by converting -
in pakadi karmas or bio-physical and bio-chemical processes — the
foods consumed in various ways - licked, masticated, drunk etc., not
only into its various structural and functional constituents but also to
provide the shakiz or energy necessary for proceeding with its
innumerable vital activities, this term does not actually mean fire. In
these sequences, the term agni 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

. . . . . . . 45 . . .



introduction to kayachikitsa . . . . .

of heat to decompose, disintegrate, scparate or break--down substances
and also to accelerate different kinds of chemical reactions. Likewise,
the digestion of food in the @mdshaya and pachyam@Gnashaya,
corresponding to the stomach and small intestine, involving the
splitting of complex food substances into their simpler components
(in the language of modern physiology, the break-down of complex
proteins into amino-acids, {ats into fatty-acids and glycerol and starches
into glucose ), so that they may be rendered fit for absorption, is made
possible by k@yduni (in terms of modern physiology, the digestive
juices which contain powerful enzymes, acids and bases). The
factors mentioned in paranthesis, put together, are spoken of, in
TTyurveda, as Fayagn: or, better stll. pachakigni ( pitta )"

It is only when food substances are rendered fit for absorption
into the body can they be utilised for being mctabolised by the
sharira-dhitus.

From anatomical and physiological points of view, agni can
be classificd under two heads, viz., (1) Kdydgni, and ( i ) Dhatwagni.

The Kidvigni:— Kaydeni is mainly concermned with chemical
processes involved in gastro-intestinal digestion.  There are, however,
two aspects to it viz., (a) general and (b ) special. The genera
relates to factors which are directly concerned with the digestion of
food materials in the @midshaya and pachyamantshaya, corresponding
to the gastric and intestinal digestion.' The special relates to

112, Kayagni is also known by other synonyms viz ; piachakagni, pichaka-
pitta, jitharagni, koshtagni and audarya tejas.

143. ‘The term amash iya and pachyamanashaya are used here advisedly, as the
spacs between the stanas ( nipples ) and nabhi ( umbilicus ) on the one
hand, and nabli ( umbilicus ) and Aridaya ( the heart) on the other, are
where the amiashaya and pittasthana are stated to be located. Note has to
be taken, in this connection, of the reference made by Charaka viz.,
AMMTEIAFCTTANIRIST 314 A | ATHG @nZd Wi @18 9 wg=y 0
SIFFANA: UFEFIEIG AeT FIFA | 9F: GIZT UsHEHANT: 99z 0
( Charaka: Vimina 2. 17-19), i e., the amashaya is that part of human
body which lies between 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 of digestion,
being fully digested is, in its changed form, distributed to the entire
body by means of dhamamies; and Vagbhata's reference to pittasthana,
aslying between the #hrit and nabhi, especially in the region of nabhs
gArdrTd, | and AaA3Ma: | The anatomical position of the ¢ J * shaped



. . . . the concept of ama and sama

the humoural or hormonal mechanisms located in the duodenal
mucosa, which are responsible for exciting the secretion of the
digestive juices-gastric, pancreatic, and hepatic-necessary for ensuring
intestinal digcestion.

The spacial aspact of the &7ydzni is important. Its locotion, cons-
titution, physical characteristics and functions, have been described by
Vigbhata. ‘This pitta is stated to be located (or secreted?) in an
area between the pekwashaya and Gmdshaya ; inits constitution, it is,
pincha-bhautic; it is drava or liquid in consistency, in spite of which
it performs actions similar to anala Cor fire), largely due to the
accension of its Zejas component over the rest.  This fact is inferred
{from the way in which it performs pikddikarmas (chemical actions)
viz., it digests the food, and separates the séra ( the nutrient {fraction )
{from the kitia (the residuc fraction ) In addition, while being
located in its own place, it contributes to and augments the functions
of other pittas, elsewhere in the body.'"

The other pittas mentiond above obviously refer to the remaining
four viz., sédhaka, ranjaka, Glochaka and bhrdjaka. This interpretation
would, however, appear to be rather narrow, in view of further
references made to k@ydgni by Vidgbhate in his Samgraha and
Hridaya. In the latter work, he relates the pachakigni to the dlidtwagni,
carrying a direct suggestion that the former contributes mojetics of
itself to the dhdtis.! In the Samgraha, he has directly correlated

stomach liss exactly between the heart in the left thorax ( below the
diaphragm ) and the umbilicus in the abdomen. The duodenum,
liver, pancreas, jejunum, major portion of the ileum, also occupy nearly
the same area. It is exactly here that several powerful chemical factors
are secreted —zar*d1ae7. The gastric digestion, obviously, corresponds to
the first two avasthas of digestion— madhura ( sweet ) and amla
(sour), and the intestinal digestion in pachyamanavastha, signmfying
the separation of the nutrient fraction from the kitta or residue of the
food and, the absorption of the former and the egestion of the latter.

144. .. ... ... .39 SEFEEIHEIA L
GRAreRTASHY TasauMigTa u
TTHEIN WENEFNGAGAZAT |
q=1ega AWAN AUFD 79% aqrn
qaedaa At Jvonea g |
FUT T537T w9¥ W15 a{ w@aqau (Ash, Hri. satra 12 : 10-12)

145,  wgeqraeseT FTnRdar argy & |
At arEfEiEeat argaigadiga: o (Ash. Hri. Suatra. 11 : 34)
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introduction to kayachikitsa . . . . .

the pachakdgni to the dhatwagni and dhalupaka  (tissue-
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
@mashaya, 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
succeeding portion of the digestive apparatus, synchronising with the
secretion, into this place, of accha-pitta corresponding to the flow,
into the duodenum, of the combined pancreatic juice and the liver
bile.* Again, the mention made by Sushruta of the pitla-dhara kala
( or the pitta supporting or secreting membrane ? ) as the structure
which holds the chyme derived from the four kinds of solid and liquid

146. ¥ QT Een@nt araiaong
IIERTH AT FTX I W 0
IGTSR FATRATAICT =G 3ar |
FiGEET A0 A A4 Qg
e 457 (A8 § &1 & 182 ey =)
ST ATATA ARG TS0
( Ashtanga Samgraha : Sutra 19: 26-28)

147. The secretogogue influence of the acidified chyme has been well establi-
shed in modern physiology. The conversion of the insoluble starch into
soluble dextrin begins in the mouth under the influence of the enzyme
ptyalin is completed in the fundus of the stomach. Then commences the
protein, digestion. This involves the conversion of the insoluble protens to
soluble peptones under the influence of the erzyme pepsin an.d the HCL
secreted by the mucosa of the stomach. As the acidified chyme passes, little
by little-through the pylorus into the duodenum, it activates the mucosal
glands of this organ to secrete the hormone secretin, which being carmed
to the pancreas excites the secretion of pancreatic juice ; partly emulsified
fat in the gastric digest stimulates the mucosal cells of the duodenum
to secrete the hormone cholecystokinin, which being carried to the liver
stimulates the gall-bladder to empty its contents. Buth the par aeatic
juice and the 'bile are, then poured into the duodenum as achcha- pitia
- a description which aptly describes the combined juice.

1 48. S=Ry J7FHITET VUET SFA: |
SYUErg FH AT FAgA I5E 0
9 g USgAAE AggeneasTan: )
AT {raEszafda o0 ( Charaka Chi. 15:9-10)
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. . . . . the concept of ama and sama

foods propelled from the @mashaya and on its way.to the pakvashaya'*’
focuses attention to the location of the agni, the special aspects for
which are currently under discussion. Even so, the references made by
Vagbhata to the organ grahani vis a vis pachaka pitta is also equally
significant. It indicates the seat of pachakagni ; relates it to the organ
grahani describes the latter organ as being responsible for holding
the food in the @mdshava, for the duration of its digestion in this
organ, and identifies the kal@ ( the covering mucus membrane ? )
here, as the agnidhara kald'”

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

(a) alocal or regional influence excercised by some chemical
( or hormonal ?) factor, or a complex of such factors, which may be
mainly responsible for making available to the intestine, powerfu!l
digestive juices necessary for ensuring proper digestion of food, and
this, under the influence of acid chyme, as the latter traverses through
the duodenal mucosa ;'™ and,

(b) a general systemic influence which apparently, regulates
and governs either directly or indirectly tissue-metabolism, all over
the body.

149, Y Qi ; 1 AN S HAUFHIEITA 924 TR IR ...
A @A @i G4 BT o | asiing TarE® Niisa Aadsrar o
( Sushruta : Chi. 15: 9-10)
150. s7=rey 9¥H1 (97 § Ir9EEE GRan
VS ATEIRE BTG AE 0
AFrIRrAsAey gguigeefl Har )
O gea=ainn Tost AAIUFAT
Rqar yEmITgN ARG 4 !
YERWEAIRT g fa9I=7 FFegq:

THATIRET CTANEH gy |

EoTf SFRIEIE § 90T geuiiEs:

gINASAEAAT g2r ggoft QuENTeli u ( Ash. Hri. Shirira 3 : 49-54).
131. 1n so far as the factor or a complex of factors which exercise a local or

regional influence referred to above, the following chemical or

hormonal factors demonstrated in the duodenum are important

and significant : (i) Secretin, ( ii)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.

. . . . . . . 49 . . .
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introduction to kayachikitsa . . . . .

The several internal secretions, elaborated by the duodenal mucosal
glands, such as the secretin, pancreoxymin, cholecystokinin, uroga-
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 to our discussion.

Systemic influence of kiyagni : As regards the general or syste-
mic influence alleged to be exercised by kaydgni—the correlation of
k3ydgni to dhidtwagni—on general metabolism, we may begin our
studies with reference to the relevant observations contained in the
Ashidnga Samgraha and Hridaya. They are :

3 U eI AnfaHeta: |
gieaer arat SR 220 = |
QA TRt B |
Gl T FR A1 TFTER N
zo1 g RRr: & & & 78 w1
FARAN S T3 oS
( Ash. Sam: Sutra 19 : 16-19 )*

TEAETE FEAAEN A1 A |
ant arRfaat agfegm: o
(Ash. Hri, Sutra 11: 34 )

The first piece extracted from the Samgraha is ‘of fundamental
importance. It has two aspects viz., an aspect which correlates the
piachakigni to the dhdtwagni and describes the outcome 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 dhitis to the quality and quantity of the nutrition supplied to
them. Rendered into English, the slokas run as follows.

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

( Best & Taylor : “ Applied physiology,” 1953 Edn. p. 536-37. )

. . - 50 . . 3 . 3 . .



. . . . . the concept of ama and sama

The first aspect : A decrease or an increase of the dhdtis occur,
according as the tikshnata or the mandafa of those aspects ( parts ) of
the pachakigni present in the dhatis.

“ Now listen to another factor : as the flame of the forest-fire 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 dhatu parampara. "

The second aspect : ““ Dravyas are either tulya ( homologous, simi-
lar or identical) or wishishta ( non-homologous, dissimilar or non-
identical ), which cause an increase or decrease, as the case may be,
of the dhatis 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 Ashfdnga Hridaya is, obviously,
a summation of the one quoted from the Samgraha. Rendered into
English, it runs as follows :

“ Moieties of k@yagni, which latter is located in its own place, is
distributed to and permeate all the dhatiis. A decrease of it ( below the
normal ) makes for an increase of the dh@fis, while an increase of it
( above the normal ) makes for a decrease of the dhatis.”

The first aspect of the Sloka poses an apparent paradox, which can,
perhaps, be illustrated with the clinical symptomatology of the condition
spoken of as atyagni 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 pitta becomes excited, aided by vala the excited pitta
extends to the pachakasthina where, it augments pachakigni
(into hyper-activity ). The pachakagni thus augmented, together with
the vG@ta in the body, which latter has been rendered very dry ( f&er ),
rapidly digests the food ingested, on account of its acuteness, as
often as food is eaten. Having thus consumed the ( available ) food, it
( the agni ) begins to consume the skdrira dhatis, such as rakia 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

. . . . . . . 51 . . .
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digestion. Thrit ( thirst ), shwasa ( 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)
pachakdgni, which located (inits own place) inan area between
the pakwéshaya Gmashaya, contributes parts of itself to the dhatis
and, (ii) the moieties of pAchakigni present in the dhdtiis, when hyper-
active, leads to their wasting 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 warned, 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 hormone, we have a striking parallel to the func-
tioning of the Fkayigni in the dhdfzs. This hormone exercises
profound influence on tissue metabolism, all over the body. Abnor-
malities, in the secretion of this hormone, have been shown to be
responsible for engendering far-reaching metabolic disturbances.

153. A =fwrER 194 Fi94 AredE |

EANSHOT IAFEAR A 9= 0

AT ETTA 52 (e BNASISAE: |

QIR YTEgE deArRL wEHEE:

WA § AAT ArgENTAET 99T

adl Qisa AT S9AteT 1

qHSH #A ;i SHTEY sqren |

TZAEFEE=S A A4 eT(FHAEr: 1

(Charaka: Chi. 15 : 217—221)

The condition described as atyagni is also known as Bhasmaka.
The term * bhasmaka’ literally means to reduce to ashes or to burn up.
Charaka, Sushruta. and Vagbhata have, however, not used the term
bhasmaka. Dalhana, in this commentary cn Sushrula Samhita, has used
this term to indicate * atyagni’. Says Dalhana * #aor 2@ dftzoeg fma: -
TR SEINE, S SUBASHMEA HEHFQAT, S SuEAraaat
HgHEReAZAr &Y
Vijayarakshita in his Madhukosha vyakhyana on Agnimandyadi rogas
in Madhava Nidana has taken note of this term. Says Vijayarakshita:
LU WEIERAIIAD: SesTAAoNTHA ¢ HEIF 7 G |
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. . . . . the concept of ama and sama

The thyroid hormone, as is well known, normally activates
cellular oxidative processes throughout the body. 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
to take note of the fact that the thyroid extract has been shown to
increasc the metabolic rate significantly, when used as a pharmacolo-
gical agent.

Be this as it may. The thyroid hormone is believed to act as a
catalyst to increase the oxidative 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 normal. On the
contrary, the tissue removed from a hyper—thyroid animal has been
shown to be greater than the normal. These findings go to show that
the action of the thyroid hormone is exerted chiefly and:directly upon
cells and not through the nervous system. Thyroxine brings about the

154. The effccts of thyroxin excess are: greatly increased or speeded up
cellular respiration liberates so much 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 constant nervous
tension, highly irritable by stimuli, yet unable to perform sustained work
due to the lack of fuel reserves: and retarded growth ( compare with the
symptomatology of bkasmaka described elsewhere.

155. An insufficiency 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 Simmond’s disease, due to pituitary 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 bodily vigour,
the loss of sex-drive, loss of hair and an abnormal thickening of the
skin 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 is
stored as fat,

. . . . . . . 53 . . .
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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, itis controlled by the anterior pituitary
thyrotroptic or thyroid stimulating hormone — T. S. 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. It is 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, is between psychic trauma, infec-
tions, injuries and other types of stress, at the onset of thyrotoxicosis.

The example of thyroid functioning, ¢ited above, may, be-seen to
explain, to some extent, the apparent paradox posed by the behaviour
of the amshas of pachakiagni furnished to the dhatus— the hyper—
activity of the agni tending to consume the fuel rapidly, leading to
the kshaya of the dhatis, 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 pachakagni stated to be contributed to
the dhatis. 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

. . . 54 . . . . . . [
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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 production of
thyroxin through the agency of the anterior pituitary ? The need to
pursue our enquiries in this direction and actively investigate such a
possibility becomes emphasised, especially, as all the Ayurvedic
authorities have repeatedly stressed the correlation that is stated to exist
between the pachakGgni and dhatwagni, 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 dptas
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 the enlightened.
Their word is unimpeachable and true. Being devoid of passion and
ignorance, they do not give expression to whatis not truth. ””**®

Four functional states of the agni : Four kinds of functional
states of agni, according as to the dosha or doshas which may influence
it has been envisaged. They are: (a) Manddgni due to the
influence, predominantly, of kapha ; (b) tikshnagni due to the influence,
predominantly, of pitta; (c) visham@gni due to the influence, predomi-
nantly of vata; and (d) samégni due to the influence of the normally
equilibrated doshas, which would represent the normal states of the
functioning of the agni,

(a) Mandagni: 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. SrARAMg — WA FBTRaIsTHeeT ¥
Nt FFEEERES FERAEd 9510
simMr: e RggTen ant awawang !
wel 9337 @ FEwgeeg ARawA: 0 (Charaka: Sutra 11: 18-19)
: @F TYEFAIN:, TANTTET RS (AFGTAGHGTF TN | WGE0 84wy
&1T: | YT SI §: | SHSATSRST GHIT @gord, 391 9 9vi Gagr: wada 3| 0
( Nyaya Sutras)
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three doshas. Hence, this state of the agni is known as nandadgni.
In this state, the agni is unable to digest (and metabolise ) even a
small quantity of otherwise even easily digestible food.!™

(b) Tikshnagni: The action of jathardgni, in this state, is influe-

nced predominantly by pitia, of the three doshas. The agni, in this
condition, is said to be excessively excited and, hence, it is known as
tikshnagni. TikshnGgni easily digests even a very heavy meal, in a very
short space of time. It causes voracious hunger — a condition usually
spoken of as atyagni (or bhasmaka by certain authorities). It
makes it possible for a glutton to 'digest his all too frequent meals,
It is stated to produce parched throat, palate and lips, heat and other
discomforts.'"
- (c) Vishamzgni: An erratic state of the agni ariscs as a result
of the influence of v@la, in the condition described as vishamagni.
In this state, the action of agni is irregular and fitful. It sometimes
helps the process of complete digestion and, at other times, produces
distension of the abdomen, colicky pain, constipation of the 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 samagni.'"™* In other words,
jatharagni ensures complete digestion of the food ingested at the
proper time withowt any irregularity, when {ridoshas are in an
equilibrated state of functioning.'®®

159, w@EAYIST AT TR, i
( Madhava Nidana: Agnimandyadi Nidana 3)
TeEACIRTIF GBI ARSI TNTIZAE T Hegar F1a9 9917 § 9551 1
( Sushruta: Sutra 35 : 24)
160.  ¥: DgASIYgFHTARIT UE | Al 3 5 =TI SRy, § 95 REHeegy-

RS

IFHAUIG WAIF UM A TZArAI AT SIeHANTIATS, . e !
(Sushruta, sutra : 35:25)
61 . . . . .. e o . TAwADE 31E

FENHYI 0N (0= 0
(Madhava Nidana 6 : 4)
T OELAT WA TR FINIDEHAS AT IR AL AT £ AR Fe
H (g ( Ibid)
162, 5 Y TACEILCTERE Y TR e, $RIN . (1hid)
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. . . . . the concept of ama and sama

Of the above, visham@gni is stated to cause various kinds of
valic diseases; likshnagni, different kinds pittaja diseases and
mandagni, varieties of kaphaja diseases.

DHATUS AND NUTRITION

The second aspect envisaged in the citation from the Samgraha
relates to nutrition and dhituvriddhi. Here, Viagbhata has posited
the view that nutrient substances derived from outside ( the body )
should be fulya or homologous to the dhitis. The term tulya or
sdminya refers here to dravysamianya or similar substances; guna-
s@midnya or similar in qualities and karma-sémanya or of similar
action. If either the one or the other or all are similar, then such
substances promote the growth of the dhatis i. e., dhdtuvriddhi. 1f,
on the other hand, the nutrient substances are vishishia i, e., dissimilar,
cither in respect of the one or the other or in all aspects, then the
Ahifis.attain kshaya i. e., undergo wasting. Indu'™, in his commentary,
on this passage, has cited the example of the consumption of mamsa
or flesh to nourish the mamsadhatu (or the muscle tissue ) of the
body to an increase.!®®

Earlier authorities like Charaka and Sushruta have also laid an
emphasis on this aspect. According to the former, the sharira-dhitiis
are caused to grow by the repeated use of substances possessing,
predominantly, homologous properties. They (the dhatas ) are stated
0 waste { kshaya ) on account of continued use of articles of food and
drink, which either consist of or preponderate in dissimilar properties.®
He states that, in general, an increase (or growth ) in the tendencies
of the dhitz clements take place by an increase in like-factors.!®” He
164, @Y FeT AWrurTsOT gof W A 9 gl WEN | amEesiEeaiaNa 0 @
et m«'{ﬁ (I o @IE-%%’TPlHr‘HfWH"iF] TR FEFERAANT A ( qar

R-RIGHT WIFEIOT T AU ) AN IS ROy |

(Indu on Samgraha )
155, Please refer to the foot-note no.2 of the previous page.
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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 dWGE or blood by the intake of (the elements of ) rakta or
blood ; the meda-dhatu or adipose tissue by the intake of fat; the
mamsa-vasa or muscle-fat, by the intake of m@msa—vasa ;the
asthi dhitu by the intake of tarunGsthi or cartilage tissue ; the majja-
dhatu or bone marrow by the intake (of the elements) of the bone-
marrow and the shukra—dhatu 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, bone etc.,
on sentimental or religious grounds. Recognising, however, the need
to provide the sharira dhatis 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 also 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 varuni and other articles, essentially fluid in nature,
sweet, sour and saltish in 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 ), yave
(barley ), shika ( leafy vegetables ) and a sour gruel of grains etc. In
vata-kshaya, he has suggested the use of diet articles possessing
bitter, pungent and astringent tastes and riksha, laghu and shita—
gunas. In kapha-kshaya, he recommends the use of diet articles' which
are snigdha (viscous ), guru (heavy), sandra and pichchila gunas
and, sweet in taste.'™

168, ARAFHIGHITIY HIOT WAATHAT: JGWNG: | a7 NG e, Y Aga, kg
TEINET, ToAI Wawl, UF FFOT, Miearpair v (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 to compre-
hend modern contributions to nutritionology and general metabolism.
1t 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 liquid 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 ), yet, the maintenance of
the structural integrity 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 structural 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
possibilities exist as regards the procurement of organic supplies i.e.,
Ghara or food. It must be noted here that the terms fuel ( correspond-
ing to the term Indhana ) and nutrient (corresponding to dhdtu—
vriddhikara dravyas) describe all materials procured, manufactured
or utilised by the protoplasm, in structural as well as in energy
metabolism ; food, as used here refers to organic materials procured,
manufactured or utilised. They may be manufactured from inorganic
sources or obtained ready-made from other protoplasm or protopla-
smic derivatives i.e., sth@vara, which:are able to photo—and chemo—
synthesise their food from inorganic materials. This pattern of
nutrition, is known in modern biology as auto-trophic 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 aufotrophs.
He, therefore, belongs to the group heterotroph i. e., the organic
substances to be used by him for structural and energy metabolism
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must, ultimately, be obtained from awuiotrophs'™. The pattern of
heterotrophic nutrition is important in the context of the present
discussion.

Heterotrophic nutrition : Ingested food proteins and carbohydrates
generally have chemical specificities which differ from those of the
ingesting organism. Proteins are almost always different ; even fats
and, to a lesser extent, carbohydrates are characteristic of the organism
from which they derive. Heterotrophic forms must, thus, digest food-
substances into basic components and must resynthesise organism-
Specific materials from them. Digestion liberates inorganic
matter, simple carbohydrates, like glucose and glycerin, amino acids
and fatty acids. In larger organisms these are distributed to all cells
by the internal transport system. Helerotrophs, generally ingest
many materials which are unusable in nutrition—e. g., bone, hair, nails,
plant—cellulose etc. These substances are egests or kirta, and they are
cgested '™ Ingestion, digestion and egestion are, together, referred to
as alimentation.

170. The sthavara forms of life or the autotrophs obtain water and inorganic
fuel from air, soil or from natural bodies of water. IPhoto-or
chemo-synthesised glucose is transformed into glycerin, fatty-acids,
and in combination with—NH. groups (formed from nitrates) into
amino acids. These basic nutrients i. e, water, inorganic matter,
glucose, amino acids and glycerin are built up into all components of
the plant-protoplasm ; enzymes, energy-vieldiog fats and carbohydrates;
chlorophyl, cellulose and wood; aromatic substances manifold
pigments, vitamins, drugs like morphine, nicotine, quinine, caffeine,
rubber, resins and a host of others. In chemo-synthetic and small
photo-synthetic plants, the metabolic activities take place directly in
the cell or cells making up the body of the plant. In larger multi-
cellular autotrophs, basic organic nutrients are synthesised chiefly in
green, glucose producing body regions. The leaves, for evxample,
distributed by the internal 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 yield waste-products which are excreted.

171. The term ‘egestion’ defines the elimination of unused or unusable
materials from the protoplasm, whereas, excretion defines the climina-
tion of metabolic waste-produacts. The former term corresponds to
Fitla and the latter to snala.
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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 insufficient quantitics.
Vitamins must be supplied by plants or plant-eating animals. If an
animal cell is supplied with carbohydrates, fats and nitrogen sources,
it can synthesise only 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
sources.

Ingestion ( Respiration ) Excretion
) t
v I I
Digestion — Basic —-> Internal —- Metabolic
' nutrition transport synthesis
Egestion Storage New proto=
plasm

( The pattern 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-samanya
guna—samanya, and karma-simanya. We may illustrate this with

172. Based on ‘ Biology’ by Weisz: Mc. 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 body, 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 inorganic
—drawn from the physical environment, should essentially conform to
the requirements, of guna—samanya. 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 dravya-s@manya. 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-
1ly to be tulya or homologous — both in terms of dravya and guna—
samidnya, is so far as the Man, who is a typical example of a heterotroph,
is concerned, if the dhdlus are to attain vriddhi or growth. Subs-
tances, such as rakta, mamsa, mcdas, tarunasthi etc., which are reco-
mmended for use to promote the growth or vriddhi of the dhatus
concerned, is significant. In the reverse direction, substances which
are vishishta or atulya (non~homologous or heterogenous ) may not
or cannot promote the growth of the dhitys. They may, on the
other hand, lead to their Ashaya 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 @mashaya and pakwashaya, correspond-
ing to an area between the pylorous and the stomach and extending up
to the jejunum. This 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 s@ra fraction from the ‘ egest’ or kitla
fraction ; and

(b) a systemic control over general metabolism ;

(c) on the proper functioning of kdyagn: 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 syndromes arising therefrom ;
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(‘e) each species of dhatu 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
9 25 TN g G TR 38 SEE
exemplified by the use of the elements of rakta to nourish rakia
dhity and so forth, assumes significance in the light of the above
discussion ;

(g) the reference to vishishta can be illustrated with the example
of providing the m@msa dhitu with the kind of materials required by
the asthidhdtu for its nourishment. In such an event, the m@msa
dhatu may undergo kshaya or wasting ;

(h ) if for obvious reasons, animal substances mentioned by
Charaka are not to be utilised the alternatives suggested by him, which
are either dravya—sima@nya or guna-sémanya may be utilised with
advantage. Milk, forexample, is both dravya—saménya and guna
—samanya. It provides some of the essential amino acids required, not
only for the synthesis of the shukra-dhitu, but also others. Likewise,
his recommendation for the use of fluids, specially, fresh juice of
sugar-cane, in cases of low-production of urine is, obviously, based
on guna-sémanya.

Ama

To resume from where we digressed from the study of antaragni ;
the term @ma 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 kd@yagni. According to Vagbhata “‘due
to the hypo—functioning of the #ishma ( agni ), the first dhatu viz., the
rasa or chyle, is not properly formed. Instead, the annarasa undergoes
fermentation and or putrefaction (dushia) being retained in the
@mashaya. 1t is this state of rasa which is spoken of as dma. "™ He
makes a reference to other authorities, according to whom, the
impaired va@fadi doshas (vayu, pitta and kapha) being mixed up with

173, SwOiSeaasdT qgAraHInSed | .
FEEHEEATE W@ae wwe o ( Ash. Hri. Sutra 13 ; 25)
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one another, lead to the formation of @ma—dosha, very much like the
yielding of wisha ( poisonous or toxic substance) by the spoilt
kodrava.”** The obvious implication of these slokas appears to be
that, in the ahsence of or due to the inhibition of kdv@gni, the food
ingested is not properly digested, and the products which arise out of
such an impaired digestion i. e., the chyme and chyle, being retained
in the @mashaya, undergo such changes as yield toxic substances.
This state is spoken of as ama.

The description of @ma, as above, will be amplified by taking into
consideration the following extrac'cd from Charaka Sumhité:.. * The
agni, the impairment of which may be brought about by abstinence
from food ; indigestion ; over—eating ; irregular diet-habits ; indulgence
in incompatible articles of food ; the consumption of cold substances :
mal-effects of virechana ( purgation ), vamana ( 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 to digest
even the most easily digestible light food. Thus, the undigested food
attains shuktatwa (fermentation), leading to the onset of toxic states™ .

Vijayarakshita, touching on Gmavidta, in his Madhu-kosha
vyakhyina on Mddhava Nidana, has cited a number of defini-
tions and descriptions of @madosha obviously, from the extent or
contemporary authorities, of which the following deserve counsidera-
tion :

(i) “ The term annajarasa means ama. If annarasa is not
properly digested and formed, then, the outcome of such a digestion is
known as ama "'*®

174, 7% T @iEsSNSAFIEEB T |

FIZY T qFIRRT 9T 0
175, spltsERuRG sy (Ibid 26)
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(Charaka: Chi. 15:42-44)
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( Vijayarakshita on Amavita, in Madhava Nidana)
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(ii) “In the view of some, due to the impairment of the kayagni
the annarasa is not properly formed in the Zmashaya and, in this
state, it is known as @ma V"’

(iii) “ There are others who hold, that the undigested annarasae
possessing foul-odour and excessive pastiness deprives the body of
its nutrition and, in consequence, causes sadana. This is known as
am a,rITB

(iv) *“Some hold the view that, if due to the poor strength
of jatharagni, a residue of @hdra—rasa is still left behind undigested
towards the end of digestion, it is then known as the @ma, which is
the root cause of all diseases. ”'**

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

(vi) “ There is also the view that the first stage or phase of
dosha—dushti is ama ”.'3!

As regards sama, Vagbhata describes it as a condition in which
the #ridoshas and saptadhdius, as well as malas become permeated
with the @ma produced in the @mashaya. Diseases which arise, in
consequence, are also spoken of as sdma types of diseases.!®®

Describing @mavisha as a serious toxic condition, comparable
only to acute states of poisoning, Vigbhata observes: “In a person,
who consumes mutually incompatiable articles of dietary or ingests
heavy ( indigestible ) food, arises @madosha-a condition which exhi-
bits a symptomatology comparable to that of viska and hence, is
harmful. Ama-visha which is intensely toxic, may endanger life and
as the lines of treatment of Gmadosha and visha are of the opposite
kind, the former has to be treated as one of fatal prognosis.'*

177. ﬁw?ﬁ,—ammma FAIAAIZRNG: | S SERGE: ¥ ST 3@ Ffdaz
(Ibid)
178. sifwsavgs Pid 3¢ MEsed o351 gaamomars gerwdaa v (Ibid )
179. o1 e —sTeREr 6: AN N T GRASAHENT | § go AIAnonsE g v (Ibid)
180. qqr SN -HAAE Fraq F197 Hoawg | ((Ibid )
181. wawt Qwgl® = ¥y g | ( Vijayarakshita. )
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Over again, he describes kaphdjirna, due to the excitation of
kapha, as amadosha.’®

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 vidaha (inflammation of the stomach ),
dehydrated food 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 amadosha.”'®

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
mandagni 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 @ma.

(iii ) Dietetic indiscretions and emotional stresses which contribute
to the formation of @ma are: (a) the ingestion of food containing
articles which are incompatible to one another ; (b) the ingestion of
heavy or indigestible articles of food ; (c ) over—zating ; (d ) the ingestion
of foods for which one has an aversion or the consumption of foods
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 irritating and capable of causing inflammation of the stomach (and
intestines ); (i) the consumption of unclean and contaminated (infected)

184. & |UFATFHIAATHG IV FTBH !
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food ; (j) the eating of dry, fryed or dehydrated food-stuffs ; (k) the
use of foods soakedin 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-shuktatd or shukta—paka, thejproduc-
tion of foul odour ( durgandhata ) and extreme pastiness bahu—pich-
chilatva). Fermentation may relate to the-starch or carbohydrate 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 — faweTam or fFuat
4 gdq_( 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 consequence, may be characterised truly
as sama.

(@) The term mala-samchaya used to designate Gma and sama,
is significant. 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 to @ma
may take the one or the other of the following forms :
FAqmY AT fpd v IfRA )
Aagses! aeI=I=I RSHE 1
( Sushruta : Uttara 56 )
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Agnimandya due to
the hypo—function—
ing of the neuro—
humoural mechanism
responsible for the r— .—->Ama
secretion of diges-
tive juices and
regulation of general

metabolism J
- \ v
Amajirna"™® Vidagdhajirna™® Vishtabda-
( kaphaja ) ( pittaja ) jirna'®
! | (vataja)
v v ¥
Vishuchika®’ Vilambika®? Alasaka'™!
(acute gastro— ( gastro-intes— { meteorism )
enteritis ) tinal stasis )
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The acute conditions mentioned above are, among others, stated
to be caused on account of the impairment of antaragni
and the formation of ama. There are still other acute conditions such
as jwaras (fevers ), atisara( diarrhoea ), pravahika ( dysenteries ) etc.,
which are also stated to be caused by @ma. Among the sub-acute and
chronic conditions—both gastro-intestinal and metabolic—as may
occur in a kind of chain sequence, the following may be mentioned
here : grahani-dosha ( functional impairment of grahani ); udararo-
gas viz., yakritodara ( liver damage and hepatic diseases ); jalodara
(ascites) ; shotha (edema); pandu (anaemia ): prameha (polyurea,
diabetes mellitus in special), @mavata (rheumatism) etc. In fact,
according to Ayurveda, most of the diseases included under
kaGyachikitsa may, from this point of view, be stated to be the outcome
of Gma and sGma.

A pertinent question may, at this -stage, be raised, “if the acute,
sub-acute and chronic toxic-states as envisaged in the concepts of Gma
and sdma, 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
to-day of toxic-states of gastro—enteric origin which does not take
into consideration the contribution which microbes make to such
states, may prove to be incomplete.

The question posed above, will become relevant, as it has been
established to-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
or 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 question, 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
allied 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 to take note of the mention Chagraka has
made of the microbial population which normally inhabit our body
without causing any harm to it. Says Charaka, “ Twenty varieties of
of Erimies or disease—-causing organisms, in addition to the normal :ones
which inhabit the body, have been described.”™ Chakrapani Datta
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 modern medicine, 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 HCI 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, the immunity it generally enjoys 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 putrifactive
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 circumstances, however, especially in infants, in
whom, the protective power of the small intestine is even less than

192. (RFyAfRa: FaT: piaker amiasa s@maargy gese: | (Charaka: Vimana 7: 9)

193. o7 TEN A IREESIEEIEITER: (Fd RRaTafs Tl Frd: )
( Chakrapani Datta )
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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. Carbohydrate is supplied usually, in the form of lactose
which passes further down the intestinal tract than other sugars
before it is absorbed. It is also a common practice to administer
cultures of fermentative organisms such as those of the sour-milk-
takram, viz., B. bulgarius.'™

The microbial inhabitants of the large intestine perform two
kinds of action 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, various 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 liberation
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, the digestive enzymes and
the bacteria of the large intestine have worked over the food, there is
hardly anything left but the indigestible waste.

Some of the intestinal bacteria 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 Physiology ’ by Best and Taylor (1955 edition)
. . . . . . . 7 1 . . -
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Biologically speaking, virtually every animal which possesses an
alimentary canal harbours billions of intestinal bacteria, particularly,
in the lower—gut. These bacteria draw freely on materials not digested
or are not digestible by the 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’ released by the bacterial
symbionts'® of the gut. To the extent such vitamins cannot be obtained
in any other way, the presence of bacteria has become obligatory.}*®

Just as the chance association of two organisms may develop into
a mutualism,”® so an analogous chance association may develop into
commensalism."™  Since the commesnsal 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 to 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

195. 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. In 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. Symbioats affect each other in differeat ways. thus, mutualism describes
arelationship in which both partners derive some benefit—often vital
one—from living together.

198. Commensalism benefits one of the partners and the other is neither
helped nor harmed by the association.

199. In facultative 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 sdma may remain either unexplained or partly explained
without them. There are also factors other than the sahaja krimies
which appear to enter the picture of @ma wvikdras. These relate to
what is today known as the food-poisoning.

Food-poisoning :

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

(i) Infective gastro-enteritis

(ii) Toxic gastro-enteritis

(iii) Botulism.

(i) Imfective 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
blood-stream. Rats and mice have been shown to be the reservoir of
infection and vegetable and animal foods are infected. Flies usually
transmit the infection. The incubation period is usually 12 hours and
more. The symptoms of this condition are : headache, fever, prostration
and gastro—intestinal irritation as evidenced by vomiting and diarrhoea,
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 poisoning. 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 gastro—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. botulinus. 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. botulinus is a spore-forming anaerobe, and two varieties of
it viz., A and B act after parenteral absorption. The toxin is
destroyed 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 gastro-intestinal tract due to other
microbial agents such as B. typhosus, B. dysentrae, B. coli, B.
comma of Koch and protozoal infections such as, entamoeba histolytica,
which produce either toxaemia or bacteraemia or both. These also
bear a striking resemblance to conditions ascribed as @mavisha.

We have now to enquire as to why, if bacterial, protozoal and
viral infections are a rule rather than an exception, toxic states,
especially, those of gastro-intestinal origin, corresponding to @madosha
and @mavisha, are not as frequent as one would expect, especially
under modern conditions in India. Errors and indiscretions, as
regards diet-modes and diet-habits, and mental stresses are again a
rule to-day 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 well-known satire on the medical profession—
The Doctor’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-
teriology, 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 under-
standing was being rapidly extended by the great strides made in the
field of microbiology, physiology, 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 gradually 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 pneumonia and plurisy, because, the room
which he had to spray was cold, drafty and damp 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 plaintiff’s illness was caused,
due to the lack of heating arrangements.

Commenting on the British case cited above Rene J Dubos of the
Rockfeller Institute observed in his paper entitled “Second Thoughts
onthe Germ-theory” contributed to Scientific American, that, “ There
is little doubt that the pneumonia and pleurisy of which the workman
complained were manifestations of the activities of some microbial
agent—virus or bacterium or probably both. Furthermore, it is pos—-
sible that, the workman had not contracted the infection in the shop but
had been harbouring the guilty 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 characteristic
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—
virus 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 myxamatosis 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
instances of epidemics and pandemics caused by microbes, from
time 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 strike 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 intervening 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 etc., corresponding
generally to s@hasa ( or over—exertion ), sandhirana (volitional repre-
ssion of various natural urges or reflexes), kshava (or wasting or
emaciation due to mental or emotional crises such as grief, anxiety,
fear, worry, envy, libidinal impulses, rage, nutritional errors and
deficiencies described in Ayurveda), and irregular diet—habits and
modes, may precipitate an acute exacerbation of an otherwise latent
disease.

Yet, another example to illustrate the point, under discussion,
is the case of benign and recurrent lesions caused by 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 will, 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 apparent 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 radiation 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 caused by the proliferation of, an otherwise, inocuous 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 examune 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.

Investigations undertaken to elucidate the factors in the tissues,
concerned with resistance, have yielded some interesting information.
For example, lysozyme™!, 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 resistance 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 ¢n 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 Zo
the normal intestinal 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 enzyme which acts upon staphylococci,
strepto~cocci, meningo-cocci and sach other organisms. Its occurance
in 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 Edn. P. 492).

202, Quoted by Reaz J. Dubos, in his paper on “ Second Thoughts on Germ-
theory ” coatributed to Scientific American extracted in the Journal of
the Governmzat College of Indian Medicine, Mysore, Vol. I. No. 1,
March 1956,
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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 staphylococci 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. S. 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 citrate. The
resistance, has, again, been restored back to jnormal within two
or three days by the correction of nutritional errors.*

It would, therefore, appear that susceptibility to infection may
not necessarily be inherent in the tissues or be dependent,upon the
presence of antibodies; it is often a temporary expression :of some
physiological 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 actual or
precise mode of operation 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 miliew interieur
( 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 subjects

203. The experiments mentioned here have been 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 bearing on and which may
have to be read together with Ayurvedic concepts of Gma, Gmavisha
and s@ma, to furnish a complete and uptodate picture of them.

(1) The human ‘koshta i. e. sukshmantra, unduka, sthilantrar
and mal@shaya, 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 sthulantra— provide their host with some of the
important vitamins.

{3) Man and the microbial population 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) In addition, note has also to be taken of virulent microbes,
which may invade the man through food and drinks, to parasite,
destroy or kill. Salmonella, staphylo—-coccus, B. botulinus, B. typhosus
and coma bacillus of Koch, are a few examples of them. These
cause serious infective and toxic states, correspondingto the descrip-
tion of amavisha.

(6) Susceptibility to infection or, the exacerbation of latent
infection is stated to be conferred by irradiation, metabolic abnorma-
lities, emotional stresses, over-strain, over-indulgence, 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 irivasioti of the tissue
even by the otherwise friendly intestinal flora — causing bacteraemia.

(8) The following conditions are necessary for the causation of
ama, Gmavisha and séma :-— )

(i) Dosha vaishamya or the disturbance of the functional equili-
brium of the deha desha, corresponding to the mileu interieur, invol-
ving the tridoshas ( corresponding to the neuro-humoural, metabolic
and cytoplasmic events ) leading to —

(ii) Mandagni 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.

(iii) 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—
shuktata or shuktapGka— and putrefaction-daurgandhya and bahupi-
chchilatva-of it, obviously due to the activity of some of the sahaja
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 metabolic states, resulting in (d)
sub—clinical mal-nutritional syndromes, low-toxic states and lowered
resistance, constituting the condition known as s@ma.

It is of importance to note here that a large number of diseases
included under kayachikitsa 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 regimen ; volitional indiscretions
i. e., pragnaparadha ( or errors in or faulty judgment), asétmendri-
yartha-samyoga and kala, ( seasonal i. e., metereological stresses ).

In this view, the dosha-dhatu-mala samyatd 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—dhatis and malas which arise, in consequence, are
not properly disposed of. They continue to be retained in the body,
impeding the restoration of the samyatfé or normal-equilibrium of the
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doshas—dhatus and malas, leading thus to various functional and
organic disturbances.

In other words, the @ma and sima 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 s@mal@ or nirdmafG, 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
kriyakalas
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Elsewhere, the cause of vyadhi was described

as dosha~vaishamya i.e., the impaired equilibration of #ridoshas and
that, this state is brought about by asatmendriyartha-samyoga,
pragnaparddha and parinima. It was noted, in addition, that the
neglect of or the failure to adopt measures described under bheshaja may
lead to dddanam or sinubddhanam, as the case may be. Further, the
chapters in the three main A yurvedic classics, which deal with rutucharya ,
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, prakopa and prashama
of vata, pstta and kapha, which latter, in turn, are stated to confer
a state of susceptibility or predisposition to vafaja, pittaja and
kaphaja types of disorders. Even so, the related chapters in these
classics have laid down measures — ahéra, vihdra and charyd for —
every season, with a view to the maintenance of the normal doshic
equilibrium — dosha-sdmyatfd - 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 rythms of the
doshas. Ayurveda has, again, postulated the concept of rutu-sandhi™

204.  weR=qfEETRRgataif w5
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(Ash. Hri.; Sutra 3; 58-59)

L] . . . . . . 83 . . L



introduction to kayachikitsa - . . . .

representing the period of transition between the outgoing 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-@hara, vihara and charya-
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 traits of
seasons, it is stated, may lead to doshavaishamya which, in turn, may
render the body highly susceptible to the one or the other kinds of
vikdras or disorders. Some of these may be dshuk@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 abhighdtas. The stressors may be of the @dhibhoutika and
@dhidaivika types. However, in all these cases there is usually 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 Ayurveda, 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,
ahara and viharas—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 stage, to take note of the fact that while
Charaka and Vagbhata have described the evolutive process of the
disease, from the time of inception to the time 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, prakopa,
prasara, sthénsamshraya, vyakti and bheda.**® The obvious reason

205. 997 ¥ 919 9 963 WAGHTH |
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for this difference between the Atreya and Dhanvantari schools of
medical thought may, perhaps, be attributed 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 Ekdyachikitsa viz., diseases of diges-
tive and metabolic origin — essentially nija or endogenous in nature.
Sushruta, who belonged to the Dhanvantreya school of surgeons,
on the other hand, had mainly to deal with diseases of surgical
importance-many of which were due to abhighdGla or trauma,
including conditions which, in modern medicine, are stated to be
due to sepsis, infections etc. The latter 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 samhifd,- which deals with the con-
cept of Fkriyakala, that: ‘“ A combination of deranged doshas
affecting and appearing in a particular part of the body is called
vrana, which (term) is derived from the root v7i meaning to
cover, and is so-called 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 #ridoshas and the
factors which excite and initiate the process of morbidisation are, as
already pointed out, as@tmyendriyartha-samyoga, pragnaparadha
and parinama. 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 lie below the threshold of
awareness ( consciousness ) of the subject.

A good knowledge of the concept of kriyakala 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
chayavastha, so that,equally early steps may be taken to arrest fur-

206 goN(E gwmgE SR quraeg T A U
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ther development. Says Sushruta: “ The deranged doshas, checked
or subdued in their chayavasthd 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 kriyakala means the time of action. Kala or time, in

this context, signifies the avastha or stage of the process of disease—-
aaERyR GEradaa . Kriya or action, refers to the resort to measu-
res—aushadha, dhara and charyi—with a view to eliminate and
correct the doshic disturbances. Kriyakala, therefore, means the
(early) recognition of the avasthd 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 Vagbhata 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 thedislike for or aversion to factors responsible for the increase:
of the dosha—sZ@1 gy, and the like or desire for factors
or substances possessing qualities opposite of the dosha involved —
fagataars! =), Arunadatta illustrates this feature with the 'example
of vatachaya, in whch, there is an aversion for the samanya (ordinary )
qualities of vata, such as riksha etc.,”** and the like or desire for quali-
ties antagonistic to this dosha, such as snigdha etc.?™.

Prakopa or kopana is stated to be the condition in which the dosha
having increased and accumulated in its own place, being excited by
appropriate causes, spreads over to parts other than its own — RI9&]-

207 @WYSTEAT I SR AGU WA 0 W TAY AAY qARd ST
(Sushruta: Sutra 21 : 37)
208w [} FrgnamaRa®y ; avraRgPT RERENE ; FoapRg Kaaeaden
(Charaka : Vimanpa 1; 22(6))
209 w31 1g: a9 (Ash. Hri. Sutra 12:22)
210 Ash. Hri. Sutra 12:22,
211 Ibid.
212 wefiyy agurarT=ay 92y: @il ( Arunadatta )
213 eiguagty Rararigvaarsr | (Ibid)
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MR, This phase is stated to be characterised by a clear sympto-
matology, specific to the dosha involved. In addition, the subject, in this
stage is very ill—sramea’ . Vagbhata, further observes 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,*1®
Their subsidence and rehabilitation is stated to be as slow as their
spread was rapid. The ach@rya makes use of the term mala here
to designate the prakupila-doshas. Thisterm can be interpreted to
refer to the products which are the outcome of the abnormal function-
ing of the doshas.

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

Kalaswabhawa 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 Vi@gbhata™ is presented below graphically :

Sichira Vasanta Grishma Varsha  Sharat Hemanta

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

214. Ash. Hri. Siitra 12: 22
215, @gmi g3 Cmware Ymeer: (Ibid )
216. =TI} WEGI JERNGATTAFH |
i g N worsed slgaq v (Ash. Hri:Sutra 12: 29)
217. eraregw uar Ao w0 (Ibid 12: 24)
218, =EwRIITE ANy FY !
w13y g Roew, o AFiEy e (Ibid 14-15)
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Sishira | Vasanta |Grishma | Varsha | Sharat | Hemanta
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Legend: Viata:— - — Pitta: X X X X Kapha—

C = Chaya; P = Prakopa; Pr. = Prashama; S = Sama.

The kalaswabhava type of doshic fluctuations or disturbances is
of considerable significance. As stated by Végbhata, the chaya and
prakopa stages synchronise with the purvarupa ( prodromata ) and 7#pa
( characteristic symptomatology ), respectively, of doshajanya diseases.
These periods may also be characterised as representing the highest
susceptibility to vatajanya, pittajanya 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) Vata and pitta are in sama state in shishira and vasania-
rUlus. ;

(ii) Pitta continues to be in sama state in the grishma-rutu ;

(iii) Pitta and kapha are in sama state in the grishma—rutu ;

(iv) The chaya curve of pitta runs parallel to the prakopa curve
of vata in the varsha-rutu ;

(v) Viata and kapha are in sama state in the sharat-rutu ;

(vi) The prashamana curve of kapha crosses the chaya curve of
vata in the grishima-rutu ;

(vii) All the three doshas are in sama state in the hemanta-rutu.

Végbhata adds that what has been stated above as regards the
predisposition or susceptibility of the doshas to periodical ( seasonal )
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. A BrERETNANSTARAZAZCGT: |
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bances. These disturbances, according to Sushruta, are designated as
vyapannartu-krita types. Even so, Vagbhata notes that other factors,
such as blatant dietetic indiscretions etc., may engender abnormal states
of the doshas such as, chaya and prakopa, regardless of seasonal influ-
-ences, which may confer a predisposition or susceptibility to the one or
the other typz=s of doshajanya disorders. According to him, the main
causes which may cause doshic disturbances can be summed up as
the correlation of the special senses to inappropriate arthas or sense—
objects; kdla or time; factors, as are harmful to the health and @tma®™
that Jds to say, asi@imyendriyGrtha-samyoga, pragniparadha and
parinima.

The six Kriyakalas of Sushruta

At the outset, it is of importance to note that Sushruta has descri-
bed the concept of kriydkalas in the vranaprashn@dhyaya, which
seeks to explain the incidence of vranas, in terms of doshic 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-
Gta (trauma ), visha ( poisonous and toxic substances ) ; bhiitas ( other
living forms which invade the body either to parasite or to kill); violent
environmental disturbances-—atmospheric or nietereological, etc.,—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 vata, the process of suppuration to pitta and the material
of the pus to kapha.t* These inflammatory states—whether acute
{ @shukdri ), or slow and fulminating types ( chirakari), and the associ-
ated constitutional disturbances, are stated to follow a distinct pattern

220, e ant S g FoL 0
aeared: §Nm w1 TH 9 FEa |
AAAHTEMA (WA aegararn (Ash. Hri: Sttra 12: 35)

221, awfivg: 937) FRAT § AOUAIA: | AOURTATT AT I, ATHRIAN, ; ?rj qran3-
fAv7: 953 FRAREIFL AN g ANATHT 9 FTIRA, W {T9Y IRV Reqd IAEq
$A9ETTET SN0 TN FUIRARA 1 GSFA | FAA AOTGAFION qArAi deTreameor
FRTFIE qorer < freyean§ ¥ weqiRerd: fog: | ( Dalhana )
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of evolutive phases. These are described by Sushruta as the
kriyakalas.

Even though the six kriyakalas of Sushruia are biased in favour of
surgical involvements, yet, these evolutive phases can be applied with
advantage to strictly nija ( constitutional ) types of disturbances also.
It will be noted that the contemporary Charaka cum Viagbhata 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 manifestation 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 they 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 sanchaya
stage fail to exhibit any further or subsequent development but, if left
unremedied, they (the doshas) gain in strength and intensity in the
course of their further development.”® The six kriyakalas or evolutive:
phases of the process of disease (~causing factors) viz., the three doshas-
as already noted are: (i) chaya; (i) prakopa ; (iii) prasara; (iv ) sthana-
samshraya; (v) vyakts; and (vi) bheda.

I Kriyakala—ihe stage of chaya: This stage represents the in-
ceptive phase of the disease when, the dosha is stated to have accum-
ulated and stagnated in its own place, instead of freely circulating, as.
in its normal aevastha or state.”* Chaydvastha 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, @99 9 YFIY T TE CAAGEE N
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such as sthabdhapurnakoshtata or a sense of dullness and fullness in
the abdomen due to v@ta™; pifGvabhBsafd or yellowishness of the part
due to pitta™ and mandoshmata or low—body temperature, anganam-
gauravam or heaviness of the limbs and @lasye or langour, due to
kapha™. An over-all feature of this stage is, stated to be, an aver—
sion towards similars and attraction towards contraries.*® Says
Sushruta: “ The treatment should be commenced as soon as the
symptoms peculiar to the doshas become manifest in the first
kriyakala ’ 2

II Krivakala-the stage of prakopa : 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 provocative or exciting causes ( factors ) for each dosha-
Ghara, vihGra, charya-and seasonal and climatic states, common to
his times. The tabular statement below furnishes the data relating to
these causes and factors:-—

Seasonal &
Dosha, Ahara Vihira Charya  climatic-
factors.
Vata™ Ingestion of Wrestling with Fast- Cold ;
food-predomi- a person of ing cloudy and
nantly katu, superior windy day ;
kashaya and strength ; vio- winter and rainy
tikta rasas lent exercises ; $easons ;
laghu, dry, sexual excesses ; evening and
shita virya excessive study ; the close of
dried leafy— head-long plunge digestion
vegetables ; into water or
vallura, varaéka a leap from
uddilaka, great height ;

225, % GREmAt @g e wRgwiEa o
( Sushruta- Siitra 21 : 18 )
226.  HATIEAT aeeeee u ( Sushruta: Siitra 21 : 28 )
227, wedrswan wrgat Aemmed ! (Ibid )
228, wyeRURZRYAR gl wasy 1 (Ibid )
229. sqw: fFm#ie: oa: wwiaat: | ( Dalhana )
230. ReTwear oig: sEw: (1bid )
231. Sushruta: Siitra 21 : 19,

. . » . . . . 91 . . -



introduction to kayachikitsa -

. . 92

Seasaonal &
Dosha Ahara Vihdra Charya climatic—
factors.
karadisha, running ;
shyamaka. leaping over
nivara, mudga, a ditch;
masura, adaki, a bounding
harenu, kaldya gait ; swim-
nishpava, over- ing; keeping-
eating and late hours ;
irregular carrying
meals. heavy 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; Fasting Summer
food predomi- grief ; fear and
nantly katu, and fright. autumn ;
amla or lavana, noon ;
tikshna, ushna- Physical : midnight
virya, laghu, Unnatural and
vidahi ; tila- modes of during
taila ; tila- sexual the pro-
pinyaka; indulgence cess of
kulatha ; and exce- diges-
sarshapa ; ssive tion,
atast ; 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
harilaka ;
flesh of godha ;
curd ; whey ;
karchika 3 amla-
phala ; katwara ;
vidagdhgjirna
( leading to
fermentative
changes )

Kapha™ Ingestion of Day-sleep ; — Morning ;
food substances lazy and evening ;
essentially sedentary hemanta
gury, slimy ; habits ; and
amla and lavang— eating specially
rasas; sub- before the in vasanta;
stances which digestion after
increase the of food meals.
secretion of consumed
kapha ; food previously.
grains such as
hayanalla,

yavaka; nishatha
ticata ; masha ;
mahd-masha ;
godhiima ; tila ;
rice cakes ;

curd ; milk ;
krishara ; payasa ;
preparations of
cane-sugar ;

flesh of beasts

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

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

foods consist—

ing of unwhole-
some substances ;
cold foods and
drinks.

Before procceding to the available description of the next
-kriyakala, it is necessary to take note of a significant and pertinent
observation made by Sushruta to rakta 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 Viagbhata 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 ‘though the latter authority has made a pointed
reference to the rapid spread of the prakupita doshas from the ‘foot
to the head atMRA®wE®H. This omission has been supplied by
Sushruta, according to whom, “the rakta is seldom aggravated
(attenuated or vitiated ) independently of doshaprakopa. The aggra-
vation of doshas goes together with the disturbed or agitated state
of rakta .., " * The vdys which is possessed of locomotion (or
234. FewEes A NS 3R sy
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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, vayu is, in reality, possessed of the quality of rajas;
and this quality is the only essential (or the motive) principle of the
universe, "’ *¥

In addition, Sushruta treats rakta on a par with the other three
sharira-doshas,”™ especially with the pitta-dosha. He has, therefore,
described the prakopa of this dhGtu 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 Vihira 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 shita-  over-fatiguing
virya liquids ; guru ; 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 vata in the formulation of the process
of disease will be discussed in detail at a later stage. However, an impor-

235 ...... AT WIAFTEAE, TAORG: FAINTR ; § B @I ; Aw wads al-
qrarET | (Ibid 28)
236. vt yIIy FNANAT, aEITHRET ewIn: |
(Sushruta : Siitra 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 rakia 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
v3ta. These two factors are of fundamental importance, both in
physiological and pathological sequences.

UIT Kriyakala—prasara : The term prasara means to spread.
In this kriyakala, the prakupita ( excited and swollen ) dosha is stated
to spread over and extend to other parts, organs ard structures of tre
body-swx Fwanaa-**. Says Swushruta * The deshas which have
become prakupita, due to causes already mentioned, expand and
overflow the limits of their respective locations. *** He seeks to
illustrate 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 soaking of cakes.
( starch ) overnight in any ferment which ferments and rises.
acquiring “new and unseen qualities.”*** The latter analogy refers to the
overflowing in a water-dam due to an increased accumulation of water
init, resulting inthe two sides of the dam becoming connected into
one vast and continuous sheet of water.**! He draws pointed attention to
the fact that * v@yu which possess the power of locomotion 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 vé@fa into service, he proceeds to state that ** likewice, the
prakupita-doshas, sometimes, singly or in twos or all thetbree of them
together, with rakia, expand and overrun the body in all directions "%,
He illustrates this view with the following instances :

(1) Prasara of single doshas : vayu, pitta, kapha and rakta;

238, Sushruta: Sttra 21 : 32
239, Ibid 29
230. sgiGamt FEodigETaETEIg gAML 98wl 1 (Ibid.)
241, IY-TEITFAINSIATE: AGAITARONZET wqiiem:
yia: g919d | (Sushruta: Sutra 21 : 29 )
242. ANT GG EHEIG IOEG: e i (Ibid.)
243, <§ iy FN[FN 153: 99 DiEdea nstwa saFar (Ikid)
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(2) Prasara of any two doshas of the four may involve a
simultaneous overflow of any of the prakupita—dosha and rakia as
follows : v@yu and pitta ; v@yu and kapha; vaéyu and rakta; pitta and
rakta, and kapha and rakla ;

(3) Prasara of three doshas : This variety may involve any two
of the three doshas and rakia viz., vayu, pitta and rakla ; viyu, kapha
and rakia ; pitta, kapha and rakta: vayu, pitta and kapha, and pilla,
kapha and rakta** In all, the prasara of the doshas in different mores
of combinations and permutations, number fifteen, as shown below :

Single Combinations of Combinations of three
Dosha twos or four doshas.
1. Vata 5. Vata-pitta 11. Vata-pitta & shonita
2. Pitta 6. Vata-sleshma 12. Vata-sleshma and
shonita.
3. Kapha 7. Pitta-sleshma 13. Pitta-sleshma and
shonita.
4. Shonita 8. Vata-shonita 14. Vata-pitta and kapha
9. Pitta-shonita 15. Vita-pitta—kapha

and shonita
10. Sleshma-shonita.

The prakupita—doshas, whether permeating the entire body or a
part of it —ardha- or become confined to a parlicular part or a member
of the body, may give rise to disease in the site of their transportation.
To illustrate the mode of spread of the morbific factors and the
manifestation of the disease, Sushrula cites the analogy of the
occurrence of rain in the area of the sky where the rain-bearing
clouds have been formed.**

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

244, Faar—aA:, [, SFar, MO, JAQ, A, [YTERSAON, JAF0E, [TTng
SRESAFNIOR, ArARTROTAT, ([FIHROAT, aEAaER:, AR ; w6
LRERLE saud 1 Ibid

245. F@XsTsTrT _ST FArF FAA IV
21 A g HgagT avig . ( Sushruta: Siitra: 21: 29)
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disease, when they are subsequently excited by appropriate exciting
factors.*®

General symptomatology and the line of treatment at the stage
of prasara: In case, the prakupita—vata has spread over to any
specific sites of pitta, then, the line of treatment should be as for pitta.
Likewise, if the prakupita-pitta spreads over to any of the specific
sites of kapha and vice versa should be treated as for the dosha of
that site. If vate has become excited and tends to course through
pathways other than its own, it may give rise to Gfopa or a painful dis-
tension of the abdomen, accompanied by a rumbling noise. Piffa, in
like circumstances, may give rise 1o dosha or a burning sensation in the
particular part of its sojourn, chosha or a painful sucking sensation,
paridiha or a sensation of heat in the part involved and dhamayana.

In the case of kapha, likewise, arochaka or anorexia, avi[fﬁka or
the impairment of digestion, angasada or inertness of the limbs, and
chardi or vomitting, may occur.”*’

IV  Kriyikala — sthasnasamshraya: ‘This stage, obviously,
represents the prodromal phase or the phase of pirvaripa of the
disease yet to manifest fully—gi&T9T eqAadF»FH-( Chakradatta )*".
In this krivakila, the excited dosha, having extended to other parts of
the body, becomes localised and it marks the beginnings of specific
diseases pertaining to those structures. Dalhana, in his commentary,
explains this stage as one in which the prakupita-doshas having
extended and spread over to parts other than their own due to
shrotovaigunya or pathological involvement of the related shrolas
or channels—by implication, leading to dosha-dishya sammiirchana
i. e., the inter--action between the doshas and diishyas.™

A few instances of the pheomenon envisaged above, furnished by
Sushruta are cited below :

(1) Doshas when confined to #dara or abdomen may give rise
to gulma ( abdominal tumours ), vidradhi ( internal abcess ); wdara

246, Alerd FaamiS AFmly FeE o
{AsAegdrE: FigA ggArEra g . (Sushruta Sutra 2130)
247. <4 SFEAEL 9Eat aEEaEmaarRnn, SeImedn
gRIFAE [T | AVIBIAUEIFAZEEAR w007
farge™ g%y ; a3 wT: Bemem: 1 (Sushruta; Satra: 21 ; 32)
248. A= =gy vgd: FoEe: o (Ibid 33)
249. sgarat gIIeT AAIIIgIas 95 9 eqrdgsg: | ( Dalhana )
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( diseases of the liver, spleen and ascites ); agnisanga (the impair-
ment of pachakagni ); anGha ( constipation ); wvishichika ( acute
gastro-—enteritis ) ; and atiséra ( acute entero—colitis ).

(2) Doshas, when confined to wasti ( the urinary system ) may
give rise to prameha (poly-urea-especially diabetes mellitus);
ashmari (renal calculus, stone in the bladder and urinary gravels) ;
milra-krichra (painful and difficult micturition); mutraghtta
{ retention of urine ) and other disorders relating to the secretion of
urine.

(3) Doshas, when confined to the medra ( the phallus or male
genital organ) may give rise to upadamsha (sores on the penis
resembling those of syphilis ) ; prakasha ( phymosis ) and shuakadosha.

(4) Doshas, when confined to the region of the guda ( rectum
and anus ) may give rise to bhagandara ( fistula-in-ano ) and arshas
( haemorrhoids ).

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

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

(7) Doshas, when confined to such dhdtus as the twak (skin ),
mamsa ( muscle tissue ) 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) Doshas, when confined to medas (adipose-tissue ) and related
structures ( especially the lymphatic tissue ) may give rise to granthi
{ lympho-adenitis ), apachi (scrofula), arbudae ( tumours-benign or
malignant ), galaganda (goitre) and alaji (a variety of carbuncle) etc.

(9) Doshas, when located in asthi ( bone-tissue ) may give rise
to vidradhi ( osteitis, osteomyelitis ) and anushayi ( periostitis ) etc.

(10) Doshas, when confined to pada (lower extremity, especi-
ally the foot ) may give rise to shlipada (lymphatic obstruction, and
filariasis ), shomita-vate (peripheral neuritis, gout), v@Glakantaka
( fibrositis heel ).

(11) Doshas, when permeating the entire body may give rise to
jwara (pyrexia) and sarvingarogas ( 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 dhatis ( diishyas ) in these parts, are stated to exhibit
prodromal symptoms pertaining to particular diseases. The fourth
kriyakala, therefore, represents the stage of pitrvaréipa or prodromal
stage of the disease. **°

V' Kriyakala-vyakti : This stage may be stated to be that of the
manifestation of the fully developed disease—the result or dosha—
dishya-sammirchana — as represented by its characteristic sympto-
matology, for example, shopha (oedema and inflammatory swellings) ;
granthi ( lympho-adenitis ), vidradhi ( external or internal abcesses ),
-visarpa ( septicaemia ). and jwara ( pyrexia ), atisara ( acute entero—
collitis ) etc.” Few more examples of this stage are presented {rom
Charaka below and these include both surgical and medical ailments.

Prakupita Place of Disease .
doshg. localisagon caused Authority
Prakupita- Jihva-mula Upajihwa Charaka:
Kapha ( base of the ( acute Sutra 18: 19
tongue ) glossitis )
» Kakala ( base Galasundika Ibid 20
of the ( quinsy )
palate )
" Gala-bahya Galaganda Ibid 21
( outside ( scrofula )
the throat )
» Antargala Galagraha Ibid 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, Sushruta : Sutra 21 : 33.

251. mIEoFaRERRaGERAG T HELTar saudtaAydtar = | ¥ 9yR: FYgeee: |
(:Ibid 34)
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(Blood) nilika, and
piplava
» Sankha sankhaka Ibid 26
(temple) ( facial
erysipelas)
” Karnamila mastoiditis Ibid 27
(the root
of the ear
towards the
end of afever.)
Prakupita Pliha Pliha-vriddhi Ibid 28
vita ( enlargement
of spleen )
do Gulmasthana Gulma ( abdominal Ibid 29
~udara tumours )
( abdomen )
do Vankshna and Vriddhi Ibid 30
vrushna ( hernia, hydro-
(groins and  cele, haematocele,
scrotum ) orchitis
etc. )
do Between the Kukshi—udara Ibid 31

twak (skin  (abdominal
and mamsa  dropsy and

( muscle ) udara rogas )
do. Kukshi Andha ( consti- Ibid 32
(lower pation )
abdomen )
Tridoshas Base of the  Rohini (a con- Ibid 34-35
tongue dition resembling
diphtheria )

VI Kriyakala — 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 persistant lingering, continuous 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 irreversible 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
—nidanarthakara-rogas — or they may so vitiate the genital factors
as to make for the'cause of congenital or hereditary diseases in the
offspring.”*

In our study, so far, of the kriyakalas, we took note of chaya and
prakopa of the doshas in a general sense, and dosha-dushva—sam-
murchana was implied in the subsecquent stages. In other words, we did
not touch upon the chaya, prakopa, prasara etc., of each one of the
tridoshas, and the sammTrchana of each one of the five viiyus, five
pitlas and five kaphas with the one or the other of the seven dishyas,
including the malas. However, the principle underlying the six stages
of kriyakalas will apply mutatis mutandis to them also.

In passing, it is perhaps necessary to make a reference to the
mention made by Vagbhata to the viiddhi and kshava of the doshas,
as indeed of the dhdtus and malas. In the present context, the idea
underlying the concept of the vriddhi of the doshas vis a vis the con-
cept chaya, needs a brief examination, particularly, in view of the fact
of the definition of chava as the cumulation or vriddhi of the dosha
in its own particular site. The question is. if the vriddhi envisaged
by Vagbhata is the same as the chaya defined by him elsewhere. The
points to consider, in this connection are :

(i) Dosh@hvriddhi and kshaya have been described by him in
the chapter on Doshddi-vignine in the Sitrasthina 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., Doshabhediya.

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

252, FupdrERITAEt w2 TR, STRERIAat T AYEaET T | agsiETa-
sarAIgTAnTh 0 ( Sushruta : Sutra2l: 35)
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and some of them involve the entire body, viz., karshyafa; krishnafa,
balabhramsha ; nidrabhramsha etc,, due to vata-vriddhi; pitavit,
pitlanutra; pitanctra and pittatwak due to the pitta vriddhi, and
shwasa and kasa etc., due to kapha vriddhi. These signs and
symptoms cannot be expected to manifest unless the doshas have
gone through the stages of prakopa, prasara and sthanasam-
shraya, if not vyakti. The view can be advanced that the manifesta-
tion of these symptoms may not be possible without dosha-dushya-
sammiirchana.

(iv) If, however, it is assumed that the v7iddhi ( now under
reference ) is the same as chaya, then, only ill-defined and extremely
vague symptomatology can Dbe expected to manifest. But the
symptomatology ascribed to the wvriddhi of the doshas, are well
defined and pronounced.

In view of the above mentioned facts, a possible explanation of
vriddhi, in the present context, may be to take the view that it may
comprehend the process of development of the morbific factors of the
disease (the tridoshas ) viz., chaya and prakopa, the latter stages
comprehending the subsequent two stages, viz., prasara and sthana--
samshraya.

From careful study of the data presented above relating to the
concept of kriy@kala gathered from the three main Ayurvedic classics,
it w: 11 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 kriyakala in early
diagnosis and for adopting preventive and curative measures can be
appreciated better by taking into consideration some of the recent
trends in modern medicine relating to 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 outlook bears a striking familial resem-
blance to the ancient Ayurvedic. scheme of kriyikala. 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 recent 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 anticipatory guidance has the idea precisely. The
approach to preventive medicine makes it possible to look at the
natural 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 Diseasc —
Phases 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
) ease cure
Host-agent) - ——————— -~ - - .- - dis—
) promo- Speci— Early diag-  Limi— Re-  abi-
) tion of  fic nosis and tation ha- ity
( health pro— prompt of dis- bili or
Environ- ) tection treatment ability ta~ death
ment ) tion

Levels of prevemtion:—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 non-communicable 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 resistance
to disease is affected 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 nutritionaj
deficiency diseases ”** —rogis which occur as a result of pramita-
shana—will prove to be equally instructive.

Dietary
( Primary|
defici—
ency )
,!
| Nutrient
, Reserves
| T
! '
i |
—J'.— \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 Ferdinando Cislaghi, has resulted in the formulation of a
schema of “the evolutive 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 rheumatologic pediatrist of
America who, *“ during the Panel discussion of American Pediatric
253. The author is obliged to Dr. P. M. Metha, M. D., M. S., 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 stage of invasion of the stimulating agent ;

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

(iii ) stage of rheumatic activity ;

( iv) prolonged stage of quiescent activity ; and

(v) stage of rheumatic activity ”

Prof. Cisalghi has also furnished a table (extracted below ) in
which he has mentioned “ the stages of Rheumatic disease with
various names under which they are known 7%

1 2 3 4 5
Invasion - Latent- Manifest Quiescent—  Stage of
stage stage activity stage rheumatic

stage activity
( Jackson )

Toxic -~ Free— Explosive  Chronic- Recovery
stage interval stage activity (?)

(Villa &

Ballabio )
Suppurative- Humoural Acute Stage of
stage prepara— rheumatic prolonged
( Griffith ) tory stage attack rheumatic

( Cisalghi ) activity
Potential Pre-rheu-  Non-suppu—
stage matic rative
( Cisalghi ) stage stage
( Griffith )

The several schema relating to pathogenesis developed, during
recent times, by modern medicine, may now be compared with that of
ancient Ayurveda. In doing so, it is necessary to bear the following
facts in mind:

255, Prof. Ferdinando 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—k@rana-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 wupidiina—karanas
of disease are the tridoshas, which we may designate as the
excitents.

(iii ) The exciting or activating causes i. e., the mimitta—
k@ranas of disease arc factors which are classified under the following
three main headings viz., (a) ddhyatimika; (b) adhibhoutika ; and
(¢) @dhidaivika.

(iv) The concomitant cause or sahakiri-karana is supplied by
the state of the envircnment.

(v) Regardless of the nature of the exciting cause—whether of
the @dhsydtmika, or ddhibhoutika or adhidaivika type—the factors in
the host which react to produce abnormal slates are the tridoshas—
doshavaishamya-which lead, in consecutive steps, to shroto-vaigunya
( pathological involvemein of the channels of circulation of body-
fluids ) and dosha-dishya sammiirchana (interaction between the
functional factors with the basic structural entities of the body ).

(vi) Once the dosha-samyat@ (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 kriyakalas, These stages are furnished schema-
tically and graphically here.

It will be seen from the foregoing that the Ayurvedic schema of
pathogenesis as represented by the concept of six kriyakalas of
Sushruta offers an excellent basis for the study of the evolutive
development and progress of the process of disease whether of the
nija or endogenous (constitutional and non-communicable ) or
dgantuja ( exogenous, including trauma, bacterial, protozoal or viral
i. e., communicable ) types. This concept, studied together with the
classification of diseases from the point of view of (1) Samuthina
vishesha or the aeteological factors in operation, such as mrit-bhaksh-
ana pandu, kshatakasa,
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(2) Doshavishesha or the predominance of the doshas and the
pathological conditions present, such as jwara, atisara, vata-
vyadhi etc.;

(3) Adhishthana vishesha or the regions or parts of the body
affected or involved viz.,(a) dhatu adhishthana,depending on the dhtitu
or tissue which is affected such as the rakta—pitta; (b) avayava adhish-
thina, depending on the organ or organs affected or involved such as
hridroga, nadivrana and yakritodara etc.,

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



& & &

chapter 8

a reassessment of the
concept of kriyakala

The concept of Kriyakala has been in the
Ayurvedic classics for over twenty centuries. However, its importance
and practical utility does not appear to have been fully recognised
and applied, at any rate, during the last five or six hundred years,
with the result that it is today a proposition of historical and academic
value. In fact, the main difficulty which appears to ha e stood in
the way of the utilisation of this concept 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 vata,
pitta, kapha, chaya, prakopa, etc, Hence, the obvious first requirement
for us, is, to make an earnest attempt to secure 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 later developments in the field of biology
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
Avyurvedic classics viz., Charaka and Sushruta, postulated this, as
indeed other equally important concepts on the basis of an intimate,
deep and precise understanding of the structure and functions of the
body, based on pratyaksha pramana (observation ), anumana
pramana and yukti (inductive, deductive and analogical reasoning )
and parikshd ) subjecting the conclusions reached by the first two
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" . -a reassessment 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 concept of fridoshas on the background of modern
physiology. It was then seen that many of the physical and mental
phenomena ascribed by modern physiology, primarily to the activities
of the central, vegetative and peripheral nervous system, including the
autonomous, can be identified with the functions ascribed to vata.
Similarly, many of the physical phenomena attributed to pitta are
among those, which modern physiology include under the activities of
thermogenetic and nutritional systems-including the activities of the
glandular structures, especially, the enzymes and a number of hormo-
nes — whose 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 physiology inclu-
de under the activities of the skelctal and anabolic systems.

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

Viata ( synonyms—vayu, unila, pawana, m@ruta): The term vata
is derived from the root ‘ &1’ n@w=aady: 1. e. * to move ;™" to enthuse;to
make known and to become awarc of ; induction; effort; and to
enlighten. It is seen from Charaka-samhita that the sharira-vala
( biological wila is asanghtta (incorporeal ) and anavasthila
( unstable ) —STH AT

escribing the various characteristics of the vdyux of the universe
lckaviyu,) Charaka notes, among others, that it is the force which
governs the position, movement and orbits of the sun, moon, the
constellations and planetary systems ™—a function ascribed by modemn
physics to the space—time field i.e., the gravitational and electro-magnetic

256. Sushruta: Satra 21 : 5.

257. Charaka: Sutra 12 : 3
(i) A. waa-d-weqaEng 712 | IeAlE, TETIA, T9Y, @913 | ( Shabda-Stoma )
(ii) B m@mdmigraisdes  ar* 9marn ¢ ¥l ooy rs@gHag@=Eaq (3 ¥ <%)
8@ GG d4 weqq 914 giqead (eFw )
(iirc) afasiasnataegTar-ag | (o)

258. s gwrRAeEmenoEt grarngiIaraa . (Ibid 8)
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field. According to Sushruta, sharira-vdyu which courses through
the body is self-originated, subtle and all-pervasive; **® ... although
invisible in itself, yet, 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 currents %z _ it is non-sentient
—37=d7g. According to SGrangadhara sharira-vata is that force which
keeps the kapha, pitta. dhatis, and malas (all of which are incapable
of indepandent volition ) in motion, very much like the wind which is
the force that propels clouds from place to place in the sky. **

260

These characteristics apart, the general physiological functions
ascribzd to vtz (in addition to 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 entities. According to Sushruta,
the general functions ascribed to the (five kinds of ) Sharira
va@yu or praspandanam (imparting motion to the body ), udvahanam
(the conduction 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 dhGranam ( the retention and evacuation of urine, semen etc. ).***
The five classes of vayx located in their specific regions, contribute
towards the integration and maintenance of the the body.”®

According to Vagbhata, vata, in its normal state, is said to
govern enthusiasm ( mental state ), respiration ( inspiration and
expiration ), motor-activities of the body—mental, vocal and
physical ; the regulation of natural urges ( vegas or spino-cerebral

259, wg... (Sushruta: Nidina 1 : 5)
260. H=I¥H1 AFHFA Y | (Ibid 7)
261, ——fgumdT Hmgm w9 (Ibid)

g 2 e W@y 99a% afa amm (Ibid Sutra21 : 24)
262. wrgFrd gzand...  (Ibid Nidanal:8)
263. [ g FE: UF Q@ "FIAT: | 1A 77 Ageq ax =3~ ¥g9q ( Sarangadhara)
264. mwﬁwwmﬁwmwwﬁr arg: 9ydr SRFw: [T eI 0

( Sushruta; Sitra15: 1)

265. Farsl: 9dT (SR ATHEGMAHATHR: |

Rrlsfraear A5 arrgraamd: o (Ibid, Nidana 1 - 11)
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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 shariva-vayw
(biological v@yx) that we are dealing with a force — self- generating
and self-propagating energy-which is responsible for the conduct,
regulation and integration of all vital functions and siructures of
the body. It will also be seen that the sharira—tayu is not different
from the loka—vayu ( the physical vayx of the universe ) as cxemplified
by Charaka’s illustration of the force or power which keeps the sun,
moon, the constellations of star systems and planets in their proper
positions and keep them moving in their respective orbits—the fields
of gravitation and electro-magnetism.*** It appears, from all available:
descriptions, to be a force which cannot be seen but can, yet, be
recognised from the functions it performs. It is afindriya, in the sense,
it is beyond the threshold of our sensibility, or, in other words, we
have no indriya or receptor suitably conditioned to perceive it.

Sharira vata and Nerve Phenomenon: Ithas often been
asked if vita, as indeed, the tridoshas can be quantitatively determined
and experimentally demonstrated. The available descriptions of
tridoshas mentioned in the books are essentially qualitative and
functional—this is particularly so in the case of t@a. It may, however,
be noted from the description, as above, of v@:'a thatit very closely
resembles that of the nerve impulse, which latter has been described
as a self-propagated disturbance in the merve fibre. In  other
words, the energy for the transmission of the impulse fis
stated to be derived from the nerve fibre over which it passes. The
impulse resembles a spark travelling actively along the train of gun-
powder rather than a wave transmitted passively through air or water.
It is also stated to be associated with clectrical phenomenon.

266. amﬁﬁ;}mﬁ:arm%al ERECEER
gRpneT! | qrgArEant grz34 9 4 ( Ash. Hri; Sutra 11; 1-2°

267. *“Until about a hundred years ago electricity and magnetism-while
known and studicd since early Greek times ( in Europe ), were regarded
as separate entities. But the experiments of Qersted and.Faraday
in the 19th century showed that a current of electricity is always
surrounded by a magoetic field and, conversely that, under certain
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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 that, one does not frankly know what a nerve impulse is.
It is, however, known that it is © @ metabolic, living event, a chemical
reaction-sequence propagated along a ncrve 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. Energy expenditure, per
impulse, 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 yards per second in a nerve fibre travels some
100,000 miles per second in a wire.

However, electrical phenomena do occur, unquestionably, as an
impulse passes through the nerve fibre. Nerve fibres, in this regard,
are no different from any other cell 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, radio-waves and all other electro-magnetic dis-
turbances are propagated in space. Thus, electricity and magnetism
may be considered as a single force. Save for gravitation, nearly all
other forces, frictional forces, chemical forces which hold atoms together
in molecules, cohesive forces which bind larger particles of matter,
elastic forces which cause bodies to maintsin their shape are of
electro-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.
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.events involve at least, in part, reactions among ionised substances i,e.
substances carrying electrical charges. Thus, one could put tiny elec-
trodes into a respiring cell and measure the electrical action 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—
potentials of the heart. But this does not, however, mean that the
.aclion—potential accompanying respiration, for example, is respir-
ation. Similarly, one cannot conclude that the action potential of
.a nerve fibre or the whole brain, as measured in encephalograms
is the impulse or thought. **

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

Thales of Mellitus who first speculated on the electrification of amber
‘in 585 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 elecirified, we have told all we
have to tell ”. By the same token, it may prove as difficult to explain
sharira—vata 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 Properties or qualities of sharira-vata

Autho- | i Insensible

rittes ; Sensible qualilics | Qualities
z e S
—— - R . |
Charaka | Ruksha, Laghu, Sheeta, Daruna, Chala, Vll(s}}lladha,g Sukshma
| ara '
Sushruta i Ruksha, Laghu, Sheeta, Khara, — I
i

Vagbhata | Ruksha, Laghu, Sheeta, Khara, Chala Sukshma

268. After * Biology ’ by Paul B. Weiz, Associate Professor of Biology,
Brown University ( 1954 Edition ) ) o .

269. Lincon Barnett, /' The Universe and Dr. Einstein ” Mentor Series :
1950 Edn. pp. 16-17.
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It will be seen from a careful study of the chapters on Dirgham-
jivitiya and Vatakalikaliya in the Sulrasthana of Charaka Samhita that,.
these qualities are ascribed to sharira vata on the basis of inferential,
inductive and deductive reasoning ( anuma@na pramana). ‘The ques-
tions raised and the answers furnished, in this regard, are freely
rendered below :

Question : What are the qualities of v@yu ?

Answer : Ritkshd, laghu, sheeta, daruna, khara and vishada.
Question : What are the causes which excite the vita ?
Answer : The repeated use of such like qualities, such like subs-

tances and actions of such like potency. This is based
on the principle that an increase of the dhatiis takes place
by constant indulgence in homologous things. Likewise, the
alleviation of the excited wv@ta is brought about by the use
of substances possessing contrary qualities.

Question: How do the exciting or alleviating factors, unable, as they
are, to come in contact with vé@ta, which is asanghita
(incorporeal or formless) and anavasthita (unstable or un-
steady ), either excite or alleviate it ?

Answer: The factors that excite v@ta in the sharira are those which
induce riikshatwa, laghulwa, sheetatwa, darunatwa, khara-
twa, vishadatwa and sushirkara. Conversely, factors which
promote snigdhatwa, gurulwa, ushnatwa, shlakshnatwa,
mrudutwa, pichchilatwa and ghanaiwa alleviate the excited
vata,"

270. (% o0 arg:, 1THET SO, FTOAENE QST E0A, FY ITHEFATAFAARaaTAEA
FENYTIIHAT GEIGTFA 999097 a1, F0F w9 Fharpaey aduaiawr a0d
9T £HI ITAEAT AF 0 (Charaka: Sutra 12: 3)
JATY ER: AFeA: — *AFTINATENEUINZ: NieR qraam: qaf~aq (1bid 4)
A SRt B ety SRaENay, Sy & argat e
e (Ibid5)
HAT ATQATY AT IIARATT HAFA, §eTQrige¥ar @ gt smeEnafaiy e (Ibid 6)
TG YAATE AVATATRAG A AROAATHANT TEYTET 939479 a1, JAISTTRETIR: .

( 1bid 7-2)
AT &7 Sa=gsiagrenayanzgFna srduam, (1bid 7-3 )
EAIIRIANAG §7: ST ENGIREZETAE U0 gduona) (Ibid 7-4 )
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The questions and answers extracted above bring out in a clear
contrast, two mutually interrelated and inseparable aspects of the phe-
nomena of sharira vdyu, viz., (i) that the sharira-vayu 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 sequence which
occurs during the course of life—processes. It will follow .from .this
that, this chemical reaction-sequence, can be accelerated ( excited )
or inhibited by homologous substances ( dravya s@manya ), qualities
{guna-samanya) and actions ( karma-samanya) or the opposite of
them, respectively. In other words, we may draw the conclusion that
the bio-physical force-the sharira vayu-is closely linked with some
material structural factors of the body which are susceptible of bzing
influenced by substances—@hara-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 effects.

That the phenomena of sharira viyu is correlated to materia,
substances of the body can be gathered from the statement in Charaka
samhitd that, this factor, as indeed, the remaining two doshas and the
seven dhdlus are nourished, as it were, by foods consumed in various
ways*™ and, also the body with all its structural and functional compo-
nents is the outcome of nutrition.”* Even so, the observation of
Vagbhata that “the sthana of vita is asthi, those of pitta are rakia
and sweda and the remaining dhdtus viz., rasa, mamsa, medas, majja
and shukra, of shleshma. Aushadhas which cause the kshaya or
wriddhi, as the case may be, of the one leads, pari passu to the kshaya
or vriddhi of the other. The exception to this principle is v@ys
( among doshas ) and asthi (among dhitus ). This is because, vriddhi
is invariably brought about by farpana therapeutics which depends -
upon kapha, kshaya, on the other hand, is brought about by langhana,
and the dosha involved in this case is vdyw. Bearing this in mind,
vriddhi of doshas and dishyas should be treated with langhana and
their kshaya with tarpana. However, since this rule does not apply to -

271. Charaka : Sutra 28 : 3

272, w@R% yiwRANTSEQEaET |
(Ibid 5)
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vdyu, vata vriddhi has to be treated with farpana and vatakshaya
with lenghana. 7"

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 epatarpana or karshana therapy (de—fattening
therapy ) in the case of its kshava. It may be seen from the classical
texts that v@ta-vriddhi is accompanied by a depletion or deficit of the
snigdha group of qualities ( meaning, obviously, substances which
possess these qualities ). Logically, therefore, the treatment of v@la-
vriddhi ( prakopa) would necessitate the use of substances which
possess the snigdha group of qualities.

The following points emerge out of the discussion above :
(i) Sharira-vayu is a bio-physical force, event or phenomena.

(ii) The manifestation of this force (event or phenomena )
appears to be intimately 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 application of deductive
and inductive reasoning,

(iv) leading to the development of appropriate therapeutic
measures which have proved, in practice, to be effective.

It would appear from the foregoing that substances possessing
yualities opposite of those described for sharira vayu ( rukshadi 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 srotas, such as the dhamani, sira,
nddi and so forth. Their actual identity has, however, been
a matter of considerable controversy. According to one school

273,  aMiRgiE feAr ary: Td @ SR
ST T, ATNTHIARTAITON (%442 0
TLEE TR dagoniaaa
SifRaAIEATIAS, WA 3 agoma
SIRUIFTA! FET FITEAIZITIIA |
FIGAISTTAISTATH TIGWTTEZAM
faErrg arer=ig £ArggAgeii: o (Ash, Hri. Stitra 11 : 26 - 28)
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of thought, nerves are identified with the shrotas described as-
dhamani. A second school of thought, on the other hand, identifies
artery as the dhamani and nddi as the nerve. The controversy on
this issue, which has been going on during the last three or four decades,
is more or less academic. For all practical purposes, as pointed out
earlier, the identification of the nervous phenomena with the availa-
ble description of the nature and functions ascribed to sharira vayu
appears to be more to the point. This approach would make it easy
for us to clarify the phenomena of sharira vayu.

The Nerve tissue: As is well known to all modern students of
Ayurveda, the structural as well as the functional unit of the nervous
system is the neuwron (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 exclusively of newrons, while the white matter is made
up of their fibres or processes. The nerve itself is a cord-like structure
and it is made up of thousands of newrons which are held together by
a connective tissue sheath. The neurons of the body occur in severa!
shapes but the more typical ones are star—shaped or stellate.

The neuron consists of a cell-body which contains the nucleus
and one or more long or short processes extending 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 cell-body are known as dendrites and
those carrying impulses away from the cell-body as axons. By and
large, neurons are comparatively big cells. Dendrites 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
neuron—processes usually branch into fine terminal hair-like processes
known as terminal arborisations.

. . 119 . .
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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., neuro—fibrils, Nissil-bodies, mitochondira and Golgi 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 important. These are granular masses and occur as
long or short rods. They impart to the cell its -characteristic striped
appearance. Their size and number vary according to the functional

. . . 120 . . . . . . .
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states of the neuron. They are stated to disintegrate in fatigue—states
and when the cell is injured. Nissil bodies are shown to be nucleo-
proteins 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 axoplasm—in
which the neuro-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 neuro—fibrillae in the living nerve fibre,
It has bzzn shown that, in this state, there is normally a continuous
flow of axoplasm from the cell-body along the axon. The view has
bzen advancad that galatinisation takes place in the prepared specimen
when strands of fibrillae are seen.

The myelin sheath : The next structural component of the nerve
fibre, which is germane to our discussion, is the myelin—sheath which
invests the fibre. The presence or absence of myelin insulation depends
on whether the fibre is -medulated or non-medulated. The former
kind is given off from or enter the central nervous system. These
are insulated, as it were, by myelin sheath which consists of a
fatty or lipoid material. This substance is supported by a horny material
—the neuro-keratin. It 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—30%. The protein in the solids is the highest —
51% —and it consists of nucleo-protein. Fat-like substances are more
abundant in non-medullated nerve than in the medullated. In the
former, as percentage of total solids, there occur cholesterol 47%
lecinthin 9.8%, cephalin 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 )
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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 snigdha, guru, madhura, manda, shlakshna, mrudu, pichchila,
sthira etc.

A deficit of these qualities which:represent substances, such as
those mentioned above, may be logically expected to give way to
qualities opposite of them viz., ritkshd@di gunas, resulting in the
manifestation of nervous disturbances, corresponding to the prakopa
of vayu. It should be noted that va@ta shamana is stated to be achi-
eved by the use of substances which possess snigdhidi gunas. By
implication, it would appear that the normal functional states of
sharira-v@yn depends, to alarge extent, upon substances which possess
these gunas. In other words, it may be stated that the qualities of
substances which compose the structure of the vehicle of sharira-viyy
( does not matter by what nam2 the vehicle has been known—dhamani,
sira or nadi) are snigdhadi gunas. It will follow from this that the

whsh@di gunas attributed to sharira védyuw may refer to the vehicle
which may have suffered a deficit of its structural constituents,
manifesting, in consequence, abnormal states of its functioning.

Sheeta and ushna gunas of sharira vayn: 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 a frog 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 for induction shocks and for galvanic
currents of short duration. When a nerve trunk is warmed to a
certain temperature, 32° to 40° C. for various species of frogs, it
becomzs temporarily inexcitable ( heat-paralysis ), but the excitability
is restored again by cooling. "**®

The experimental data furnished above will show that sheeta

275, Prinziples of Human Physiology by Lovatt Evans, p. 181, 11th Edition.

276. ‘' Rheobase’ is the liminal value for indefinite duration (Lapicque ).

277. ‘Chronaxie’ has bzen defined as the shortest duration of a current
twice the ‘rheobasic * strength which will stimulate,

278. Principles of Physiology by Lovatt Evans, p. 181, 11th Edition.
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guna attributed to sharira vayu and wushna 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 belong
to sharira-viyu or to the substances through which it manifests.

We had, in the foregoing discussion, to digress into certain
aspects of neuro-physiology with a view to secure a proper appreci-
ation of the shastraic description of the nature and qualities of sharira-
vayu. This was specially necessary, because, the functions ascribed to
sharira-v@yu, 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 qualities, 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
detailed study and which may be expected to throw much light on the
analogous phenomenon of sharira-vayu in its different aspects. But, for
our immediate purpose, we may as well take note of the observations
of Mc. 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 impulse; this excitatory process travels along the
nerve and the propagation of the change is evident from the effect
which follows e.g., sensation, secretion, movement, but the nature of
the change produced in or on the nerve ilself is, like the intimale
nature of the muscle contraction, unknown, (italics mine )”

“ It is,> however, clear that while there may be several superfi-
cial resemblances, a nzrve is not merely a conductor of impuises,
as a wire is of an electrical current. The most important fact which
makes a simple physical view difficult is that the conduction in a
nerve apparently depends on some vital activity, (italics mine) as it is
abolishzd by anaesthetics. Moreover, the velocity of the nerve impulse
which is much less than that of an electric current is influenced
by change of temperature, (italics mine ) much more than the purely
physical processes would be ( Maxwell, Keith, Lucas ).

“It is important to emphasize that whatever the 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
ba locally dampsd down by placing a segment in a chamber of
alcohol vapour, the impulse, as soon as it reaches an undamped
ragion, flares up to its original strength as judged by its effect on the
attached muscle or the 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 abolished by freezing, by CO. and anaesthetic vapours
and by a passage of constant current which presumably acts by
setting up a movement of ions in a given direction.

“It may also be blocked temporarily by gentle compression.
This occurs, som>2times, as a result of tumours. In this connection,
109, it is interesting to note that in a mixed nerve, motor fibres are
inore easily blocked than sensory. The fibres carrying pressure, cold,
h2at and pain are blocked in that order. Chemical changes block in
the reverse order.”*®

It will be seen from the citation above, that the nature of
nerve—impulse is not known or is not yet knowable~( sanghata)
and itis understood only as a change or excitation produced in the nerve
fibre due to stimulation i. e.., a state of unstability and excitability
anavastitha. Secondly, the excitatory process travels along the nerve
and the propagation of the change is inferred by the effect which
follows viz., sensation, secretion and movement. In other words
while the impulse itself is avyakia, it is, however, understood by the
work it performs—uvyakta 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
upon somz vital activity. In this sense, it is a part of prana itself.
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 )
. . . 124 . . . . . .
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(a) its structural integrity ;

( b ) temperature-of its environment ;

( ¢ ) its nutritional and metabolic states ;

(d) the influence of anaesthetics, narcotics etc. ;

( e ) mechanical pressure on it as by the pressure of tumours; and
( £ ) factors which cause fatigue states etc.

The resemblance between the nervous phenomenon and the
phenomenon of sharira—vala 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 repional
and functional division and description of sharira—vata viz., prana,
udana, vyana, samina and apina, ster their pathways and group func-
tions resemble, in a general sense, the conventional division of the
nervous system into the central, peripheral—including the autonomic,
—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 Sushruta to the sharira-vata, in its five—fold divisions
can, in terms of modern neuro-physiology, be described as below :
through its various activities, the sharira-vata exercises the important
function of the maintenance of the constancy of the fluid environment
of the body—cells (the paramanus of Charaka); serves to combat
forces, acting from within or without, which tend to cause variation
in this environment; regulates the composition of the body fluids,
their temperature, quantity and distribution by its action upon circula-
tory, respiratory, excretory and glandular organs; mairtains the
stability of the internal environment—dchadesha—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 energy.

As regards the much controverted issue, if the sharira-véta 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 Ayurveda. Akdsha and viyu are stated
to be the more dominant b&hkitds of the pentad, in this case.
The remaining three bhitas are relatively:-small in proportion
as compared to the two bhlilas mentioned above. The term-
bhiita 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 paramanits — a classifi-
cation, more physical than chemical or properly speaking physico-
chemical. Paramintus are ‘types of atoms, corresponding to each
bhiita class and, indeed, one and the same param@ny may comprehend
atoms of different masses, if only they agree in their structural types
(Seal). In this view, the anx or atom is composed of sikshma bhutas
viz.. tanmatras, which latter are the factors which confer on the anu
its 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 anis also, which are stated to be composed of different
species of tanmidtrds, ‘I'he physico-chemical properties of an anu,
therefore, are correlated to its tanmalric structure. This fact has to
be borne in mind while trying to explain the qualities and behaviour
of not only sharira-vita but also those of pitia and kapha.

In the ulimate 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 bhitanzs. Bhuta.
nus in their turn, are stated to be composed of sukshmabhiifas or
tanmitras belonging to different species. The fanmatras in their turn,
represent an unequal collocation of #7igunds—specially the rajas and
tamas. The samgnavaha and cheshtavaha srotamsi ( corresponding
to the sensory and motor nerves), the mastulunga (brain) and
the spinal cord, are constantly fed and nourished with food and they
are panchabhautic, i. e., they represent tanmatric systems.

The actualisation of the ¢rigunas mentioned above, in action, is
directly correlated to the properties of either rajas (energy ) or tamas
(inertia or mass ), as the case may be. Any activity involving motion
and excitement, is due to the actualisation of the rajas potentially
present in the fanmatrés and any activity involving opposition to
motion and excitement is due to the actualisation, in effect, of the
tamas potentially present in the tammatr@ concerned, The former
involves the exhibition of energy and the latter inertia. The phenome-
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na of sharira-vitae, as indeed, the nervous phenomenon has to
be described and explained in terms, specially, of shabda or Gkasha
and sparsha or vayu tanmatras of the ants which compose the struc-
ture of their material vehicle~the vitevaha-shrotas or nerve fibres.

As stated earlier, the sharira-vita, as indeed, the loka-véta, are
panchabhautic, the dkdsha and vayu elements of the pentad being
relatively more predominant than the remaining three. This can be
represented as follows :

akt + vat + te” + ap™ + pr-—> sharira-vayu
Quantitatively stated :

ak* + 0@ +teF+ap + pr b Sharira_vayu

It will be ceen from the above that the values of ak and va are
greater than those of te, ¢p and pr. These values are to be determi-
ned with reference to the main properties ascribed to them. The
properties of the faumatris™ referred to above are furnished in
the table below :—

Tanmatrd  Speeific Properties  Olher associated properties

Akdsha (3k*) Vibration™' — —

Vayu (va®) Motion™ Vibration
Tejas (te™) Radiation™ Vibration, motion,
(and heat™!)
Ap (ap™) Cohesion™" Vibration, motion,
radiation (and heat )
Prithvi (pr~®) Gravitation™ Vibration, motion,

(Mass and‘weight ) radiation ( and heat )
and cohesion.

It will follow from the data furnished in the table above that
sharirva-vita and loka-vdta must have a very:small mass value ; a rela-
tively small value for the force of cohesion ; similarly, a small value for

'280. Refer to ‘ Tanmatris’ in ‘the Fundamental Principles of Ayurveda ’»
Part II. “ Outlines of Samkhya Patanjala System ** by the author, pp. 66-81.
{281. Frequencies per second; 282. Metres or feet per second; 283. Quanta ;
284. Calories; 285. Dynes and 286 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 latter two viz., vibration (in terms of frequencies per second )
and motion (in terms of metres or feet per second ) should permit a
fairly accurate quantitative determination,
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chapter 9

a reassessment of the
concept of kriyakala

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

The term pitta has a number of synonyms of which the more
significant ones are agni and anala. It is derived from the root gq-a=<nd
i. e., tap to heat or to burn or to warm up.*® The significance of the
root-meaning will become evident from the allusion made by both
Charaka and Sushruta to its fire-like action. Charaka Samhiti
records Marichi as having stated that “It is agni alone that located in
pitta, gives rise to beneficial or harmful consequences, according as itis
normal or abnormal. »**®

Sushruta has himself raised the question if pit/a 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 dahana (burning, oxidation, combustion), pachana (digestion

287. Sushruta Samhita; Sutra 21; 5.
288. @Ry AW fiarFana: FEAT0E: NI F7d, (Charaka: Sutra 12:11-1)
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etc., cannot’ occur in the body without piffe. Hence, the reason why
pitta is known as the antaragni or internal fire.”*

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

Says Sushruta: *“ Pitta, in its fivefold aspects, imparts, colour
{to rasa in the formation of rakta )—r3gakrit; promotes digestion
and metabolism—paktikrit; forms the ojas—ojaskrit; promotes
vision---tejakrit; contributes to intellect-medhakrit and is respon-
sible for the generation of the body-heat-#shmakrit.”™!

According to Vagbhata: * Pitla 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 pifta. In its constitution, itis stated to be predominantly
tejas... @7 [ . . . According to some authorities, @pais also stated

289. % 13RS @ W RREg s ? sudiReg ANariiiG ! sy —a @ Naeis-
IFIZRNSEEIR T, JUAAIA WY AT GATATIRASTTZTC: FAASAREART ,
(Sushruta: Sutra21:9)

290. arFHYR TEiAERAE aEmEEgw sEEREETl AT w9 29 ed AR sEEwmda
W e gegiAT@ o (Charaka: Sutra 12 ¢ 11)

291, IRANATANISHEA (AT 92741 TATHHAFOTSTTE SA7
(Sushruta: Sutra 15 : 5 )

202, aereenns U qrTRTEN: ¢ QIR RardNTagA33: v ( Ash. Hri. Sutra 11)
293. Ash,Sam: Siitra 20
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to be a dominant element in its panchabhautic constitution. The
inclusion of this element, is seen to be necessary to explain the fluidity,
fiquidity, and the slight viscosity of pitta.

The physical characteristics and qualities of pitta, as described by
Chtraka™, Sushruta®™, Kashyapa™, Vagbhata'¥, and Saranga-
dhara’™, are furnished hereunder :

Colour Consistency Density Taste Smell Other qualities

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 )

294. Sihwd, Ferd, pueAEARER, 0w GFEOTN:, Tum @, @ IS, T 9

_ Qm?wwrral ( Charaka : Satra 20-15)
295, weigawi Qv ¥ g3 Wi @3 | (Sushruta )
296. @94 %‘@m?mf = q0if: PR | Xed ggFraasEigy fasm:u  (Kashyapa )
297. A Hﬁs?ﬂam‘lw'r oY AW g gaq 0 (Ash. Hri; Sitra 1)
298. Nagwi OF fs grsaMaal ( Sarangadhara )
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It will be seen from the table above that, in pitta, we have to deal
with a fluid (liquid ) substance, alleged to possess colours other than
white and red; according to some authorities, yellow and blue and
fleshy in smell, according to other authorities, unpleasant and putrid
odour and sharpness.

The nature of this pitta :— It is not clear from the data available
in the several authoritative texts, as to which one of the five pittas viz.
pachaka, ranjaka, sidhaka, Glochaka and bhyGjaka, 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 pittas to which
these characteristics and qualities may pertain, note may have to be
taken of : (a) the pachaka-pitta which is stated to be secreted in anarea
between the pakwashaya and @Gmashaya ; (b ) the achcha-pitla which is
stated to b2 secreted, just as the food which had attained amiabhava
( acidification ) in the @Zmdshaya, passes on to the next succeeding portion
of the koshta and, ( c¢) the reference made by Vigbhata to pitta, as
being the vikriti or by-product of rqkta, with a view to enable a pro.
per identification of the substance or a complex of substances, which
bear these characteristics and qualities.

The ancient authorities have not made any mention of the
colour, taste, smell and density of pachakapiita. The only physical
quality of this substance, to which there is a reference, is its drawatva
or liquidity (inspite of which it is stated to perform fire-like actions ).
The nature of this pitta was examined earlier, at some length, while
discussing the concept of agni. It was then sought to be shown that
the concept of pachakapitia pointed to some internal secretion or
secretions, secreted by the agnidharakala, in the grahani ( correspond-
ing to the mucosal glands of the duodenum )—some of them exercise
a regional influence and others, 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 )
a@mashaya while passing (——-> leads to the secretion

through grahani ) of pachaka pitta, which,
in turn, is responsible
for
o
P N

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

oxidative reactions
| and the production of
\ heat.

which aids in the

digestion of food

in the intestines

and the separation

of the sdra from

kitta.

Since facts, as are known today, show that internal secretions are
secreted directly into the blood, the question if these could have been
procured and that, in sufficient quantities, to enable a determination of
their physical qualities would arise. It may not be possible to
get a straightforward answer to this. The case of achcha-pitta, on the.
other hand, is different. From available descriptions of it, it is seen
to be an external secretion and can, therefore, be obtained in
quantities sufficient for necessary examinations. In fact, the gastric
secretions and bile are, to-day, easily aspirated from the stomach
and duodenum, 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 context. 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 duodenuin, if the subject lies on his

right side.
300. Mc Dowall; “Handbook of Physiology and Biochemistry 7 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 viscosity 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 amlarasa 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 rakla. The normal smell of pitia
is apparently visra 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—sama state of the dosha.*"*
Its tikshnatwa and ushnatwa are possibly inferred from its digestive
functions.

The reference to pitta as the vikriti (or by-product) of rakia is
equally significant. This reference by Vagbhata reads as follows :

frel Tover fr: gEmis goonR )

TRauig g W sqafgeaa

SHAEY GEAIAIE, DIEa gFad ad |

(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 rakia as well as its capacity to vitiate rakia. In
addition, from the point of view of both colour and smell, pitta is a
homologue of rakta. Further, both rakla and pitta share a common
site in pliha (spleen ) and yakrit ( liver )”.

The implications of this view, studied together with Charaka’s
observation that pitta is the mala of rakta — sw=: frmy ** — can be:
summed up as follows in the light of known facts of today.

301, Ibid.
302, gq gRE TNd e Rl 06 | SESFIEICETeFE 68 TR 0
a1 QARe] B FIFEARGE | Y (e BT waeEREIgE
( Quoted by Vijayarakshita in his tika on Madhava Nidana, Chapter 1)

303. FgwAeT [{ogd, WG g FRISEA: |

9, HiaeT W1, §2: ¥93E Aga: N

I FFg FTSERET, Host: S SRiTRea=,

(Charaka: Chi: 15; 18-19)
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The physical characteristics and qualities of the pitfa 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 pitta. The bile-pigments are also the waste-pro-
ducts or mala of the blood. Rakta and pitta 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 two parts—the lower contains the cells and is
opaque and red, while the upper is a clear pale-yellow liquid—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 settling 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 Dbilirubin contributes.
to the normal colour of the plasma. Both blood and bile have nearly
the same characteristic-fleshy smell. In addition, the two factors are
intimately correlated to the liver and spleen.

In a sense, therefore, the correlation, as stated in Ashfanga Hri-
daya, of pitta and rakia, sums up the blood-bile 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 into 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 important constituent of blood
viz., the erythrocytes, which are being continuously formed and
destroyed by the reticulo-endothelial cells, proceed throughout the
life-time of the organism. Erythrocytes, to a large 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 cellto 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 fresh haemoglobin. The part played by
the spleen can be seen from the fact that the macrophages in it take
over the fragmented dust of the degenerated red cells and convert the
same into bilirubin.

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

In addition, Chakrapani datta, in his commentary on Charaka's
veference to shakhashrita kamala™ says that, the non—excretion of the

tissues. From the determination of bile-pigment excretion, it has
been estimated that, in health, between seven and ten million red-
cells are destroyed, in this way, every second. Of course, the same
number must be formed airesh by the blood-forming tissue. The
loss of haemoglobin is between 16 and 24 grams daily. The
heamoglobin-dust is changed, during its passage, into organic iron
and pigment bilirubin. The bilirubin is transported to the liver
through the medium of ‘plasma and is slightly changed, during its
passage, into bile. Part of the bile is excreted through the intestine
via the bile-duct and, in the bowel, bilirubin is converted to colourless
stercobilinogen and stercobilin, which latter imparts to the faeces its
natural dark colour. Stercobilinogen is reabsorbed into the portal-
stream and is utilised by the liver for the formation of new haemoglo-
bin. It is seen that the bilirubin, in the liver, is taken up by kupffer
cells and free blood and gets converted into bile-pigment-biliverdin,
which when reduced becomes bilirubin. The protein-free is set into
the blood, contributing to the yellow-tint of the plasma.
( Based on Physiological Basis of Medical Practice by.Best Taylor and
Physiology by Winton & Bayliss )

305. dtaRvgFAaas gaggEiFarEar: ( Ash, Hri: Sttra11: 6)

306, @RBATITAT NATIRAZT A |
HAT Arr9rFEsl veur g4 9
FHTENRAelA Rprageraeit |
FHMFTITHA AT AQERIEA | ( Charaka: Chi. 16 : 126-128 )
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pitta which imparts to faeces its characteristic colour—malaranjaka—
into the koshia, is responsible for the shwelavarchas or whitishness,
among others, of the purisha (faeces ), in this condition.”” This
allusion, would lend additional support to the thesis that pitfa to which
the physical characteristics and qualities, now under discussion
refer to the liver bile.

An attempt at an identification of pitta as above, on the basis of
the general description of its physical qualities, available in the extant
samhita granthas may leave many of the physiological and psycholo -
gical functions attributed to it unexplained. These functions are listed
in the table below.

Biological or Sharirika

Psychological or Manasika

Prakrita Vaikrita Prakrita Vaikrita
or physio- or patho- or or
logical logical 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 rakta.

the formation
of rakta

Production of Abnormal or Lucidity Confusion
body tempera— subnormal of the mind  of the mind
ture temperature
Colour of the Impairment

body, lustre
and complexion

of skin-health,
lustre,

307. Raasi: 5@ FweaRaer wtaTrer ARANMZEA
ot Ryaa: ward o

( Chakrapani datta onthe above )
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—skin health colour and
complexion Intellection
and Idiocy
The formation Impairment intelligence
of ojas of the
formation
of ojas.

In other words, the general physical characteristics ascribed to pitia
may not have any direct bearing on ranjaka, sadhaka, dlochaka
and bhrajaka pitlas. Neither can they have any relevance to the
pachaka pitta-complex which, as shown elsewhere, contributes not
only to the digestive events but also to tissue-metabolism i.e. dhatupaka.

The next stage of our enquiry should therefore concern itself with
the nature of other pritfas viz., ranjaka, sidhaka, Glochaka and bhrajake
vis @ vis their biological (including psychological) functions. It is
necessary to note here that the pilfas referred to above are not
mentioned in the available editions of Charaka samhila. Sushruta and
Vagbhata, have, however, described their locations and functions.
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a reassessment of the
concept of kriyakala

ranjaka pitta
b & & & &L & H &K

Sushruta has designated this pitta as ranjaka-
gni’®. He has indicated its location in the yakrit or liver and pliha
or spleen. In function, he has stated that, it confers colour to rasai. e.
rasaragakrit. Vagbhata has, on the other hand, identified its location in
the @mashaya or stomach and ascribed to it the same function as
Sushruta has done.’® According -to the ancient Asurvedic view,
rasadhatu is stated to contribute to the formation of rakta or blocd
with the help of ranjaka pitta, which is claimed to impart' to rasa
its colour.™ It would, therefore, appear that ranjaka pitta 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 pitia contained in it, in the treatment of loss of blood in

308, T aHar: U arfue, ISR &3, 8 W WREFH: 1
( Sushruta: Siitra 21 : 10)

309. symrmmmd N BAE WesAg - (Ash. Hri: Satra 12 : 13)
310. st @t gft swmAt (SrgATt-Vagbhata ) 3=ad 1
f&rsnor: @ oy @ wheg=sfa i (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, Vagbhata indicated the existence of a
haemopoietic principle in the stomach. He does not appear to have
taken note of the earlier observations of Sushruta, 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 Sushruta to the liver—principle.
There are also references in Charaka samhita to the use of intestines
etc.,—(@nm=aqt) of goats in cases of loss of blood and faeces in
haemorrhoids.*"?

The fact that, between them, the stomach and liver contribute an
identical factor—the ranjaka pittu—essential for the formation of that
element which 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 (1926) that the liver was the most effective ingredient in the
diet for the treatment of anaemia in dogs. He tried the effect of adding
liver to the diet of pernicious anaemia patients which was followed by
dramatic results. To-day, lightly cooked-liver, half,to one pound or,
preferably, an extract.of liver, has been recognized as a specific in
anaemia. The factor in the liver, which is essential for the maturation of
erythrocytes has, since been, demonstrated to be associated with the
non-protein fraction of the liver-substance, which is known as the
anti-anaemic or haematenic principle,

Ricks et al 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 extracts of the liver, which causes
erythrocyte responsein pernicious anaemia. Later, Smith reported

311. A NG 41 2RI TIggE
TEZ TS [@agargad . (Sushrata: Uttara 45 : 28 )
312, @u=y AIAFIT iEAHI
T IRE AAEFIRGHAT 0
ANNE qagEgsaa agita awregazs agn (Ibid 17 : 24)
313. zmeaInd avn FERIGUEN aguBwg |
ERGRFHGS. .. o fFEANOAHET 1 (Charaka: Chi. 14 : 209)
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the isolation of an amorphous red—principle from proteolised 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
Bie, has, since been shown to be a cobalt-complex. This is, obvi-
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 desiccated hog’s stomach is, nowadays, employed as an
alternative to liver or liver extract, for oral administration. Castle’s
intrinsic factor, as this gastric 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 Sushruta 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 upon for the
maintenance of the normal blood—forming activities of the red-bone
marrow.

It is of interest to note, in this connection, that both Sushruta
and Vagbhata have stated that, the main venue of rakia is yakrit
or liver and pliha 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 rakfa. These authorities have noted
that the two main seats of rakia viz., yakril and pliha are the

314. After Best & Taylor: * Physiological Basis of Medical Practice’
1950 Edition.
315. After Best & Tailor; * Physiological Basis of Medical Practice’ ’, 1950
Edition.
316. nfaEr T aFFE, a5 AT § IRV NOERAFAETEIE FAF 4
(Sushruta: Sutra 21: 16)
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seats or ranjaka pitta—aNTIGA: €A Sed Fpaa qa ( Vaghbata)
gFedgAt a7 (Sushruta). By implication, it would follow that,
these sthanas or sites, have to do either with the formation of rakia
or serve as its reservoir or both. The term sthdrna may mean a
storage depot or the place of production or both. That the yakrit
and pliha are the sth@nas of rakta 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 samhitd gran-
thas, to the other sthinas of rakta. The concept of the formation of
rakta, according to Ayurveda, will remain incomplete to-day if the
contributions made by modern physiology, 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 samhita
granthas to the part played by smajj@ or bone-marrow, in the
formation of rakta. There is, however, a mention in Sushruta-
samhita of saraktam medas, corresponding to the red-bone marrow.
The context in which this reference, occurs is of significance. Says
Sushruta: Majja is present inside the sthilasthis. The substance
present within other asthss, is spoken of as saraktam medas. 17 By
implication, the majja present in sthiulasthis is araktam 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 pure-fat.""* Charaka also refers to the filling up of
the bones with medas, which is the majja.”® According to Sushruta,
majja 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

317, epmRay AT AemEaURa: 1 SRRy 4y S HY I 0
( Sushruta: Sharira 4 : 15)

318, wwE~STEs: YEEEH, § T ARSI |

aer F5 QO | S GRNTE, ARG § TS FA g 0
319. FUF ax FFeecT 97 aHiwn: | REEEANR 73 Tl a1 aq: S|

AEateEeRIE, 4 Vg F GAAN ad: W

(Charaka chi 15 : 31-32)
320. wEAT W 3% YEYE groraeat 9 FRA
( Sushruta: Sutra 15 : 7)
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suggest haemopoiesis. The composition of this portion of majja
which, as stated above, is su#ddha sneha, is shown by modern physiology
to bz the sam= as the composition of fats stored up in the adipose
tissue present elsewhere in the body, viz., palmatin, stearin and
olein.” According ‘to Mahamahopadhyaya Kaviraj Gananith Sen,
majja is of two kinds, viz., pita and raekia. Pita is found in the
nalakisthi, while the raktais found 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 physio-
logy that, “in adult animals, there may be three forms of bone-
marrow, yellow, gelatinous and red. By starvation—=aspecially in
birds—the amount of yellow-marrow is increased at the expense of
the red; waen th2 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 the 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

(i) 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-

321. Mc Dowal: “ Handbook of Physiology and Bio-Chemistry "’
P. 231; 41 edition.
322.  wEwr am ARgacTd: @g: | @ BAD GAwmy | a9 GAT TSHEAE: FTHRIaUTEy
SFARMY | ASFRCAT | G1ST €3 WU AFASHASAFS J3eatq gaiiT 9rg: v
(Gananatha 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 pliha 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 arises. In a sense, it may be stated
that the red-marrow is the manufacturing depot of erythrocytes; the
spleen, their storage depot and the liver, the depot where they are
destroyed.

The chemical factor essential for the maturation of erythrocytes
has been, as already noted, shown to be the liver principle viz., B,., a
red cobalt-linked enzyme, corresponding to ranjaka pitta.

If, as is warranted by proven facts of science, the sarakiam medas
is also included as one of the important sites of rakta and, therefore, of
ranjaka pitta, together with the yakrit and pliha, then a complete
picture as yet available of the part played by ranjaka pitte in the

r:__.n. f[rakia can be diagramatically shown as hereunder.

YAKRIT OR LIVER

/—%_ A\, AMASHAYA OR STOMACH

oo oeco — B C STORAGE
o

';'?}; PLIHA OR SPLEEN

27 (RAKTASTHANA )

SEATRINSIC FACTOR (FROM FOOD)

RANJAKPITTA OF
SUSHRUTA (B2)

RANJAKA PITTA OF VAGBHATA
(CORRESPONDING 10 CASTLE'S INTRINSIC FACTOR }
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chapter 11

a reassessment of the
concept of kriyakala

sadhaka pitta

G & H H L H &

Chamka has not made any direct mention
of sddhaka-pitta, in his samhitd, except for including some of the
functions ascribed to it under those or pitta,in general.™® Chakrapani-
datta, his commentator has, however, described this piffa and identified
its location as the Aridaya. The functions ascribed by him to this pitta
are: shourya (valour, courage, bravery), bhaya (fear-complex),
krodha (anger or rage), harsha (exhileration or elation of the
spirit, cheerfulness ), moha ( delusion, confusion) etc.®*®

Sushruta and Vagbhata have, both, made direct mention of
s@dhaka-pitta and described its location and functions, in their
respective works. Says the former: “ The pitta located in kridaya
is to be known as the s@dhakdgni, 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.,dharma, artha, kdma, and moksha. This, it does

325, ...... T v 9 ff A5 wEFRITWHA TGO gogrAf
(Charaka : Siitra 12)
326. ...... TTINETEAY ST Q9T | ( Chakrapani on the above )

327, 79 ¥ ggaed aftaq GIRISARA Fan Srshmdmdkaaaggs:|
( Sushruta : Sitra 21:10)
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by dispelling the kapha and tamas of the hridaya and, thus, enables
the manas to perceive things clearly.”***

Végbhata, in his Samgraha notes: “ Located, as itis, in
hridaya, sadhaka-pitta is responsible for buddhi (intelligence)
medh (memory and intellect), uts@ha (enthusiasm) and the
achievement of one’s aspirations.”"® In his AshiGngahridaya, again,
he has located this pitta in the hridaya and attributed to it 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 samhitc granthas to sadhaka—
pitta. It will be seen, from these, that this piffe 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 its 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
hrit or hridaya. These terms have several synonyms. According to
Awmara-kosha, cheta, swantam, hrit and manas are the several
synonyms of hridaya*' the location of this organ in the wras
(thorax ), has been described by the authors of the samhita
granthas, especially Swushruta, according to whom, hridaya is
located on the left side of kloma and (above) yakrit (liver) and
above pliha (spleen ) 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 pranavaha and rasavaha srotasas (corresponding to the

328: gq Td e 1 QstmiRfaRdagTE R gnidEmaTeegede arve
F:, PRI | RFTCAFRAISYAZRASFaRT:9a9gg 1 (Dalhana on the above)

329, @iRed FERIHAEETANardarama arqFa | ( Ash. Sm. Stutra 20)

330, gFEwaRPTEGRSArdaraIg | 819% ggd 745 1 (Ash. Hri. Sutra 12:11)

331, 9% g yaresd @isd gAY w4: 1( Amara Kosha )

332, eeeenne . MEAFFEIAET g3d, IZHA1 R 98+g: qoragn: |
T ArA: Hgr FEHAH, FH0A TFAHH ¥, ( Sushruta; Sharira 4 ; 31)
AZATYT AT e e vevenes |

333. gueddor awd g3 Wigdgedl (Ibid32)
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respiratory and lymphatic apparatuses )** Sleep, in the view of this
asuthority, overcomes man, whenever, hridaya becomes enveloped
by the effects of tamas.™® According to Charaka, the body, with its six
parts, vignigna (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 @tma ( 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 hridaya is even slightly injured, the
subject falls into a swoon and, if seriously injured death may
follow.*" Emphasising the importance of this organ, he says that it is
the para-ojas ( supreme essence and, consciousness, in all its aspects,
for which reason it is known as the mahat and artha.)*Kashyapa, has
.expressed the view that, all indriyas ( cognitive and conative organs )
together with the manas ( mind ) emerge from hridaya.*™
Hathayogapradipika holds that manas is the master ( or lord )
of the indriyas and va@yu the master (or lord) of the manas. ¥
Atharva Veda notes that :
* Atharva has, inseparably, sutured ( blended ) together the hridaya
and the shiras (head)in man. Because of this relationship, vdyu is

334. a7 orEEAt Siqat 57 G ..o t (Charaka: Vimana 5: 7)
QIgET S8t g5 & eeveeenn 1(Ibid 8 (2)

335. Y NAIRIAGT gud ARAM)

TNSFRGA dfireg @ar @G R

IFGTEEEATL, aee..on e eeeveenaenns U ( Sushruta: Sharira 4 : 35
336. weEHE RnAMEEUTAEd |

SRl ¥ FINAAIHTT 9 @] Gy v (Charaka Sutra 30: 4)
337. s i@ wraAraet ggadsd |

AeFdaEERESFnSTTaa: o« (Ibid 5)
338.  awaErAg=sld WErAwEed |

It aq wEiEmt R gy §Faa o (Ibid 6 )

FeqREINSTE: T AY [qaEae: |

T Wegdy qeny fafFad: v (Ibid7)
339.  &gu GwAEY wA:gaior AZAE

FRT...... n (Kashyapa : Chi. 8:6)
340.  gfgmmort 5 @ wRArge A |

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

- . . . . . . 147 . . .



introduction to kayachikitsa S

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

Says Bhela, in his samhita : “ Manas is enclosed between the
shiras (head ) and faly (hard palate ). It is sarvendriyapara (the
controller of all indriyas i.e., the cognitive and conative organs). It
receives the objects of the senses viz. rasa (taste ) gandha (smell)
sparsha { touch ) and shabda (sound). It, thus, becomes conscious
of its surroundings. The power of all indriyas (senses) is derived
from manas. The cause of different modes of the functioning of the
intellect is chitta, which is located in hridaya and, chitta is also the
basis of all other functions ...... Chitta is an aspect of manas.
Because of its ability to discriminate between kdrya and akéGrya
(action and inaction ) and skubka and ashubha ( good and bad ), it is
spoken of as buddhi. The man possessed of this faculty is known a$
the Buddha. ™" Inthe sharirasthana of his samhita, Bhela notes :
“ there is one hridaya; it is the seat af chetand (consciousness ). 7**
He has cited Pardshara, as saying that hridaya is the foremost organ
to be formed first in the evolution of the body. It is the organ of
nadis,* and Bharadwija as holding the view that, the shizas (head )
is the miila ( organ or root) of vignina (knowledge ). 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 ). 7%

A careful sifting and assessment of these references will show
that ; the terms ~7idaya 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. garwE deiemad 759 9 74

ARawege 079 yaRAIsEida: « (Atharva 10-2-26)
442. RrEEaaed 49759l a4 |

Fed dig RegnTgTe wWige

4 (8) ® (A) 4 (8:) W14 A aNFTAT a4 1

wrRoT g¥gEAt (4% gggdiiaw u( Bhela samhita : Unmada chikitsa )
343. ez yaagawa n (Ibid Sharira)
344. ax ARy g7afTa 93 ( Bhela Samhita: Sharira)
345. AWAEBFAT agwaT RR 8@ 9t u (Ibid )
346. wWoun: SORIAl 75 B@n G4eEans =)

IFFAGAEIAT FREaZR LT (Charaka: Sutra 17:12)
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relationships, still, most of their references appear to pertain to the
mastishka ( brain ), especially the cerebrum. This becomes evident
from the references of Sushruta 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 hridaya, in this context would, perhaps
appropriately refer to the manas or mind, which is one of its synonyms.
Kashyapa's reference, likewise, pertaining to the emergence of the
cognitive and conative organs and manas (mind) may pertain
to the brain and, in particular, to the cortex. The reference
cited from Hathayoga-Pradipikd is significant. It correlates the
indriyas to the mind, and the mind to v@yx or nervous system. Even
more significant and pointed is the reference extracted from Atharva
Veda. It is seen here that, the hridaya and shiras (head ) are insepa-
rably welded together, signifying the relationship in which the head 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 Bhela 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 all 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 obviate the possibility of confusing the
thoracic heart with the kridaya, which is often used as a synonym
for the manas. The activities of manas (mind) are the direct
outcome of cerebral functions.

The term mind has been used above to imply the brain,
especially, the cerebral cortex and cerebral processes. A
school of modern psychology makes use of the term near
mind 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 indriya 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 vignana ( knowledge), such
as the sorting out of the sensory data, their interpretation, orientation,
integration and ideation are dealt with by the association and silent
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
organisin, they are clearly more closely connected with the cerebral
cortex than with any other part of the body. "7 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 enquiry, therefore, of s@dhaka-pitta, which is stated to be
located in the Aridaya and held to be responsible for some of the
higher mental activities as also for some of the emotional states
may have to be directed more towards the brain rather than to
the heart.

Before proceeding further, it is, perhaps, necessary to digress a
little, to consider the available references to some of the abnormal
states of functioning of the higher mental faculties and emotional
disturbances with which s@dhaka-pitta is concerned. Such an enquiry
may throw some light on the question if, it is the thoracic heart or
brain which is involved, in some manner, with the causation of the
aberrations of the mind, such as the apasmara ( epilepsy ), atatwa-
bhinivesha and unmada ( insanity ).

Describing the pathogenesis of apasmidra: Charaka notes,
“One in whom the doshas have become excessive and are impaired
due to addiction to unwholesome and contaminated food; the
satwaguna having been obscured by tamo and rajo gunas, the
hridaya bzcomes involved by prakupita doshas, and the manas

347. Winton and Bayliss; * Human Physiology *’; 1948 Edn.,

348. Margret Knight; “ Consciousness and Brain "’
—Science News, 25th issue, p-97.
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being oppressed with worry, libidinal excitement, freight, anger,
grief, anxiety, etc., apasmara 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 chetas — and, he sees imaginary
(non—existent) things. i. e., visual aura. 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 atatwabhinivesha. he
observes: ‘““In a person, in whom, the manas is enveloped by
rajas and moha and who is addicted to the ingestion of malinGhira
( spoilt food ) and given to vegarodha, the doshas become prakupita
due to excessive and promiscuous indulgence in things which are
cold and hot, unctuous and dry etc. and get localised in A7idaya,
impair the pathways of the manas and understanding. In this
condition, the manas and understanding become enveloped by rajas
and moha and disturbed by rampant doshas, the individual ( thus
affected ) becomes stupid and, enfeebled in intelligence; he tends to
formulate erroneous judgments relating to the true and false and
the wholesome and the unwholesome. Authorities entitled to an
opinion refer to such a condition as atatwabhinivesha, delusion, and a
great disease.”*™

Discussing the etiology and symptomatology of unmada (insani-

ty ), Charaka notes: “ The causative factors of unm@da are, the inge-
stion of mutually incompatible food, spoilt and contaminated food,

AFFrEggN AR AR |
349,  oTeaiiat RAET 6V 9T &3
RrErgEazia gangirasr |
HIEITHER OHEIC 933d
N Brar aiwr ggd Grearea @ 1
HUlegHAY G g3 WA HFaEt N
QETETElTa S9IfT qAT SEgReEny |
fogiEng: Fag A ged T T AR
% ¥ @AY g afagga 0 (Charaka: Chi. 10 : 4-8)
350. wfgarERaiiet Amq SIAmETEa: |
e R R anaaiEad: u
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disrespect towards gods, teachers and the twice born, manobhighata
( mental trauma) resulting from extremes of fear or joy and errors in
physical activity.

“The shariradoshas of the weak-minded ( alpasatwa) becoming
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 unmiada.

“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 keeps his mind
wandering. ” *!

While Charaka has associated apasmara and unmida with hri-
daya, Sushruta has not made any reference to it in the samprapti of
these diseases. Says Swushruta “ The hyper-hypo and perverse cor-
relations of the indriyas with their respective arthas ( 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 famas or mating with a woman, in her periods or indulgence in
amorous fancies ; fright, anxiety, anger, grief etc., leads to an aggra-
vation of sharira doshas which, in their turn, give rise to apasmara.

“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 rajas and tamas and causes, in the patient, uncon-
sciousness, forgatfulness 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, he falls down, with his eyes open. The consciousness returns
a while after. This disease is spoken of as apasmara.’”*

Describing unmada, he observes : “ Inasmuch as in this disease,
the prakupita doshas traverse the upper regions of the body, involve
the manovaha shrotas, and produce a distracting state of the manas,
it is a disease of the manas” **

It will be seen here, again, that Sushruta has made use of the
term manas instead of hridaya. Neither has his commentator,
Dalhana, made any reference to this structure, in this context.

Viagbhata has, on the other hand, correlated hridaya to manas, in
his description of the samprapti of apasmara. Says Vagbhata:
“(i) Due to the impairment of buddhi and satwa, the manas suffers
abhighdta (trauma) is disturbed and looses sm#iti (memory ),
which leads to apasmara: ii ( due to anxiety, grief, fright or fear etc.,)
the doshas of the shiras and sharira are impaired. These doshas
afflict the satwa state of the manas and envelop the hridaya and
samgnavaha shrotas as in wunmida. Thus, the manas of the
patient becomes dark (gloomy) and he gnashes his teeth, expels
foam from his mouth, beats his legs and hands in convulsive
movements, sees non-existent things (visual aura), stumbles and
falls 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, In him the doshas in the hridaya 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.” *%,

Madhavakara, 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 unmiada, 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 abhighata
(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 lost the strength of his mind due to
causes already mentioned, the doshas become impaired. They
vitiate the Aridaya which is the buddhisthana, involve the manovaha
shrotas and thus, upset his mind. 7%

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 s@dhakapitia has been correlated. It would appear that
the terms manas, chitta, 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 shrotasas. If it were so, every
disturbance or involvement of kridaya (interpreted as the heart in
the thorax) can logically be expected tto affect the sadhakapitta,
leading, in every such case, to the manifestation of the one or the
other 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 hridrogas ( cardiac diseases ) as described in the
samhila granthas, do not include any symptom of mental and
emotional upsets. The reverse, however, appears to be 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 Ibid 25

( enthusiasm )
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Pitta-prameha
Vata—prameha

Kushta
( including
obstinate
skin diseases
and leprosy )
Samdhérana-
kshaya roga
Kshayaja—
rajayakshma

Vata-gulma
Pitta—gulma
Chardi-
kshayajanya
Pandu

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, chinta, irsha

utkantha, bhaya and
krodha

( grief, anxiety, jealousy,

too much of eagerness,

fear and anger )

Shoka ( grief )

Krodha ( anger )

Bhaya ( fear )

Ibid, 4 : 24
Ibid 36

Ibid 5, 6 and
Chi: 7, 6

Ibid 6: 6

Ibid Ni; 6:8 (i)

Ibid 5:5, 9
Ibid 12
Ibid 8 : 62

Kama, 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
Ibid 8

Ibid 9

contd.
Reference
Ibid 20 : 7
Ibid 22 : 6

Ibid 25 : 33

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

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

( grief, covetuousness

anger )

Vitavyadhi Chinta, krodha Ibid 28 : 16

( anxiety, anger )

It will be seen from the foregoing that, such emotional tensions
or stresses as anger, anxiety, worry, fear, libidinal impulses etc., to
which is correlated sadhakapitia, are stated to cause various somatic
diseases, including kridrogas (cardic diseases ), whereas, diseases of
hridaya (heart ) which should, naturally, involve this pifta, do not
appear to produce any mental and or emotional disturbances. Hence,
the hridaya with which sadhaka—pitta is correlated and which is, as
already referred to, stated to be responsible for mental functions and
emotional states, has to be sought for in the.seat of the manas or mind
which, again, is stated to be located in the mastishka— between the
talu (roof of the mouth ) and shiras (head ).

In so far as the Aridaya or heart contained in the wras ( thorax)
is concerned, a careful sifting of the data available in modern medical
literature shows that, this organ has no direct bearing on high
mental faculties and emotional stresses, barring such influnece as its
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 puphphusa (lung ), yakrit (liver ), pliha (spleen)
etc. 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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Cylochrome 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
cytochrome C.  Among the various tissues in the body, the heart has
bzen shown to contain a relatively larger amount of cytochrome 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.

Lyxofiavin : This is a new vitamin which was isolated from the
heart-muscle. It has been shown thatit is 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.

Heart-hormone : The question if the heart also secretes a
hormone has intrigued scientific workers, especially after the claim
made by Oppenheimer,® who, after an extensive study of the heart
extracts conculded that the heart muscle extracts stimulate the ampli-
tude and intensity of cardiac contractions iz vitro. 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 act-
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 pitia, hridayva, mastishka
and manas, extracted from the available editions of the samhita gran-
thas cited elswhere, apart, there is, yet, another reference in Bhela.
samhitaG which defines this pitfa, may be of some help in a proper
appreciation of the concept. Says Bhela: * Sadhaka is that which
enables the reception of shabda, sparsha and gandha etc., as well
as, to achieve artha and kd@ma and to satisfy [one’s aspirations here
and, to please devas, pitris and rishis, in the hereafter.*®

The implications of this definition would amount to this, that it
is s@dhaka pitta 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 outside world, within which
they plan and carry out desired actions or ends.

From the point of view of modern physiology, 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 items. For example, the eyes deal with a selective
aspect of solar energy-the spectrum-while, the ears are concerned with
those atmospheric disturbances which constitute sound waves. These
sensory receptors tap—out coded messages, which are conveyed along
sensory nerves, in the form of nerve impulses, to the central nervous
system and, ultimately, to specific areas of the cerebral cortex—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. Each
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. @Y MH 1 (¥: ) IEGEQIEAAST FTHTH JITENTIH AqHIFAL 9 qgrar
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( Bhela Samhita)
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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 i. 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 Gowdapada’s description of it. This
primary or indeterminate perception, in the view of Gowdapuaa, is
so vague that it is difficult to determine the ‘name, species and the
identity of the object.”® Determinate perception or savikalpa pratya-
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 perception, as is known to-day,
takes place in the association areas which, incidentally, also links the
sensory stimuli with motor sresponse. It is here that concepts and
behaviour are abstracted from the past and present sensory stimuli
and, here are elaborated the central 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 along the course 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 fize 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

361, awsdty AN swSgamd | (Gowdapada ) on Samkhya karika
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system which catalyses the formation of acetyl choline. This enzyme
is known as choline acetylase and it has been obtained in purified form
from acetone dried brain powder.*®

It would seem from facts presented above that the concept of
sadhaka pitta may have now to be restudied, at least in part, with
reference to the enzyme system of the nervous tissue and the enzyme,
acetyl cholinase and the hormone, acetyl choline.

A better appreciation of the concept of sddhaka pitta can be
obtained by a study of the phenomena of nidra ( sleep ), buddhi (intelli
gence), medha ( memory and intellect ), abhimina ( self-consciousness)-
krodha ( anger ), bhaya, ( fear ), shoka ( grief ) etc., with which this pitta
has been stated to be correlated.

Nidra or sleep: Charaka has ascribed the cause of sleep as due
to klduta and klama 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 Sushruta’s observation that sleep over-
comes a man whenever hridaya becomes enveloped by the effects of
tamas*®  Even so, Dalhana was quoted as saying that sGdhaka pitta
dispels the tamas 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 to 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
an individual deprived of cerebral hemispheres and capable only of the
most elementary sensory-motor acts. This view has since been shown
to be inaccurate, largely, because the decorticated animal exhibits,
sleep-awake rythm. Inaddition, 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 control over

363. “Principles of Bio-chemistry’ by Abraham White et al (Mc Graw Hil
Publication) p. 807 - 1054 Edn.
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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 sought 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 prevented 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 sleep-awake rythm, by what means it periodically sub-
sides into tranquility ? In the view of authorities entitled to an opinion-
there is a growing measure of support to the view postulated by Pur-
kinjee that sleep represents *“ @ physiological interruption of afferent
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
observation should clear the prevalent notion that sleep 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 authorities 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 ¢! al; pp. 248-249.
( Mc 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 inactivity of the cerebral cor-
tex which arises from the reduction in the number of afferent impulses,
especially from the 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
neuromucular 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 receplors, is also an important factor which is stated to
lead to sleep.

Notwithstanding the above, it has been recognised that cortical
activity 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.™

Summing 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 Bhela's definition of s@dhaka pitta,
studied together with the concept of nidra described by Charaka,
Sushruta 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 sleep, modern investigators have looked to the
cortex for an explanation of sleep. The current theory that sleep
results from a decrease in the number of impulses flowing to the
cerebral cortex and that, an important factor responsible 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 Charaka’s reference to klanta 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 manas (in
mastishka ) has been stated to be a function s@dhaka pitia by Bhela.
This pitta, as already noted, is stated to act by dispelling kapha and
tamas, corresponding, possibly, to the inertial and quiescent states of
the afferent pathways.

Thirdly, anxiety, fear, worry, and elation of spirits, which tend to
excite the cerebral cortex and prevent sleep, are also stated to be
correlated to sadhaka pitta.

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 acetyl choline and sympathin
respectively, secreted by them.

The facts summed up above clearly point to 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 s%dhaka pitta, 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, little or nothing to do
with nidra.

Buddhi, medh and abhimana : 1t was mentioned earlier that
sddhaka pitta has been stated to be responsible for buddhi, medha
and abhimana. The several implications of buddhi are : it is the power
of forming and retaining conceptions and general notions; intelligence;

. . . 1 64 . . . . . . -



- . . . . . - . sadhaka pitta

reason ; intellect ; mind ; discernment ; judgment; perception of which
five kinds are enumerated or with manas six ; comprehension ; appre-
hension ; understanding ; knowledge of oneself ; intellectual faculty or
the faculty of mental perception.’®® Medha 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), indriyas
{ cognitive organs) and indriyarthas or the objects of the senses ).
‘Cognition does not take place if the @ma (soul), indriyas and their
.arthas ave 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
sndriyas ( both cognitive and conative ), control of itself, reasoning
and deliberation. Beyond this lies the field of buddhi ( intellect )."*

Kapila Samkhya holds that manas is an indriya ( 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., it is ubhayatmaka. 1ts functionis stated to be samkalpa
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. Ibid
J371. Ibid
372, @rgir WA FAEINAIA WA TF T
:ﬂ'ﬁ wreRiFgmafat amEy 7 333 0
4FAFRAA A riwera" J9d !
SqoreanY Y+l 2 uth wwa: & 1 ( Charaka : Sharira 18—19 )
373, ztEmivng: 4 wAw: @ [y
SR [q9s, da: 9t gig: 9359 0 ( Charaka : Sharira: 21)
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is self-evident. It is well knnown that the sensory pathways are merely
the extension of the cytoplasm of the cell body of sensory neurons
which are situated, in the gray matter of the brain, 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
neurons.

The arthas or objects 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 will be seen shortly, belong to
certain parts of the brain, when particular areas of it—indriyae
buddhis ( sensory areas )-are stimulated by imnpulses brought to them
by the sensory pathways from the receptors—buddhindriyas—which,
in their turn, are stimulated by different species of stimuli—exterocep-
tive, interoceptive or proprioceptive, as the case may be.

As regards 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 manas. 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. {%sei [murigel 9 <019 §Feghs 91

gieETsa-HAd 7 acad gdsTEa ( Charaka : Sharira 1: 20 )
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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 nail-tips 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 samhiltas.

In addition to the references cited above, there is yet another, the
description of the different aspects of the functions of the manas
furnished by Bhela,in the context of unmiada chikitsa, is of consid-
erable importance to the present study. Says Bhela :

*“ Manas is enclosed (in the space ) between the! shiras and talu.
It is sarvendriyapara. The manas located in its own place, receives
the objects of the indriyas such as rasadi (i.e., rasa, gandha, sparsha,
r%pa and shabdha ) and is, thus made aware of its surroundings. It
then analyses the’entire knowledge into three bhGvas (aspects ). The
strength of all indriyas is derived from the manas.

“ The cause of all aspects of buddhi is chitta which is located in
hridaya. Chitta is also the source of all other functions. Those who
are suchitta follow the noble path, while, those who are duhchitia go
astray.

“It is a known fact that chifta is an aspect of the manas. It
enables buddhi to discriminate between kérya (action) and akérya
(inaction ) and shubhu (right, good ) and ashubha (wrong, bad ). It
is because of this discriminating faculty that manas is spoken of as

377. ¥gmaAmEa A Ygu WEET: | .
ERPEEL I Crr St (EE (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, chitta and buddhi, as regards
their sthana and karma is like the creator who puts into his kriyas
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.

(ii) The manas is enclosed in the space between the hard-palate
below and the skull above.

(iii ) The manas is the controller of all indriyas (both cognitive
and conative ).

(iv) Located, as it is, in its own place, the manas receives intima-
tions from the external world, through the five cognitive organs in
the form of gustatory, olfactory, tactile, visual and auditory impulses.
1t is, thus, enabled to know or secure knowledge of its (immediate)

swrroundings.

(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. IRFHEREHIEITE! (AFRTY SRR |
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(vi) The strength (integrity ) of the indriyas ( both cognitive
and conative) is derived from the manas.

(vii) All aspects of buddhi*™ ( knowledge, intelligence ) are stated
to be due to chitta® which is the faculty said to be responsible for
critical reasoning and the formation of abstract ideas.

(viii) The faculty of manas known as chitta 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 chitta is an aspect of manas, the seat of which has been specifi-
cally mentioned earlier.

(ix) Chitta, as an aspect of the manas (or its functioning) has
been stated to enable the buddhi (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 chitta) goes astray.
These observations have a bearing on the faculty that formulates and
orients 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 community of which he is a member. In
other words, it is 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-
m@na and the factors concerned with the metabolism of this important
organ, to which have to be directed all enquiries regarding the concept
of s@dhaka pitta.

379. gg-ai% (derived from bud-gnana dhatu, to know )

380. ey MIASTT g + 75 | HNG ITARSTEAAERT FIINA S F0 | Fag-ait
(Shabdastoma Mahanidhij )

#, e. 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 outset, 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., Intellizgence A and Intelligence B.
*“ Intelligence A is the capacity for developing methods of thinking and
perception — an innate potentiality for forming, retaining and recombin-
ing schemata, which is presumably dependent on the geses ( 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,
auditory, somesthetic perceptions etc., are received and stored up as
memories in the occipital, temporal and parietal lobes. Tracts 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 complexity 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 homo-
sapiens, has been shown to be not as great as that of the latter. The
lower posterior part of the parietal lobe, is stated to be more closely
associated 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 in intelligence Testing ”, Science News. 42
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For a long time, the frontal lobes were 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, incapable 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 functions 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 synthetic abilities appear to be located.
The sub-cortical connections of this region and the effects upon
behaviour 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 to 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 goals. 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 orient the
individual with all his percepts and concepts, formed from 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 cerebral cortex, as a whole, rather than anyone of its
particular region.

The discussion above will focus attention to the fact that masti,
shka, as a whole is the seat of the manas and its facultes such as
buddhi and medha.*® Whether manas has an identity of its own-
apart from brain, is a matter of considerable controversy, which need
not be gone into here. As stated elsewhere, the processes of manas
depend upon the processes of mastishka for their manifestation. As
Charaka has stated, the presence of vata is to be inferred from such
mental phenomena as harsha (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 niyanta and praneta.”™
These functions are those of the brain, whose metabolism, in the pre.
sent view, is regulated by sd@dhaka pitta. In other words, on the
integrity of the ¢dta apparatus — the mastishka— depends buddhi
and medha.

Abhimina : Elsewhere in page 165, various connotations of the
term abhimiana were furnished. To recaptulate, they are: intention
to injure; insiduousness; high opinion of onese¢lf or self-esteem ; self-
conceit ; pride and haughtiness. These are stated to stem out of aham-
ka@ra or egocentricity which, again, relates to one’s conception of one-
self, self-interestedness, and indifference to the concerns of others.
This is the outcome of the assertion of the ‘ I’ principle in man.

Samkhya karika has described abhimana as the same as aham-
Kara AAAISEFR: 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 greatly 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 concerned
with olfactory and visceral sensations, while the more recently develop-
ed portion, the neo-phallium, is essential for highest psychic functions.’

Noyes : ‘“ Modern Clinical Psychiatry ”
( Saunders Publication) p. 7. 1958 Edn.
384, gulearedd:, e¥frmEAIAT: S, Azaboars aT6: o
( Charaka: Sutra 12: 8)
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Vachaspati Mishra, abhimana stems from ahamkara or the I-principle.
The former term i. e; ahamkara corresponds to Ego, in modern
parlance and the latter to egotism. James Drever, in his Dictionery of
Psychology (Penguin edition’). has described: Ego as “ individual’s
experience of himself or his conception of himself “and egolism as
talking incessantly of oneself and one’s own doings”. Whether
described as ahamkdra or abhim@na, this phenomenon obviously
relates to the so-called ‘ I'’ - principle in man.

According to recent trends in neuro-psychology, “The world which
is external to the boundaries of the body, is perceived by means of the
exteroceptive sensory apparatus and through those proprioceptors by
which we recognise the external parts and implements of the body and
organs of communication. This is the original ‘non-I’' world ... ...
At the same time, there is an internal world which is rooted in the dim-
mer, less sharply localised and less-clearly discriminated subjective sen-
sations of the body. This is the ‘ I’—world of internal somaric sen-
sations, mediated by exteroceptive and deeper proprioceptive experien-
ces. It is 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’ — factor is concerned, modern psychology and
psychiatry speak of three aspects of it viz., the id, the ego and the super -
ego. Theidis the collective name for the primitive biological and
aggressive impulses. It is, therefore, emotional and instinct-driven part
of one’s self. From it are stated to be derived such basic drives as
those of food, 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’ principle.

The ego 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 S. 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;Jan-Feb. 1953; p.J5.
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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-ego 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 integrated and organised into an uncompromising, unconscious
internal inhibitory law of which the super—ego 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 Ayurveda, is related to sadhakapitta.

Shoka, bhaya, krodha and harsha, corresponding to grief, fear,
rage and elation of spirits with which sa@dhakapitta has been correlated
are emotional states. These relate to feeling-life or affectivity i.e., strong
temporary variations and expressions of the self-feeling. According
to Cannon’s theory of emotions, the peculiar quality of emotion is stated
to beadded to 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 diencephalon. **"

Experimental evidence and clinical observations have shown that
the thalamus and hypothalamus, especially the later, govern and
mediate affective experiences by correlating the thought content 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 Bodily Disease ’: Proceedings of the Association for
Research in Nervous and Mental diseases. New York, Vol. XXIX
Dec. 23-3, 1919,
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great sensory relay station, in that, it acts by receiving, modifying and
relaying sensory impressions to the cortex. In this sense, the thalamug
is often likened to a telephone switch—board where, messages are
received and relayed. There is an important reciprocity between the
cortex and the thalamus—a nucleus sending fibers to the cortex
and, in turn, receiving fibres fromit. Hence, the cortex 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 thalamus, and that, it ( the
thalamus ) is capable of crude and uncritical consciousness. Impulses
which arrive at the lateral nucleus and wnich is known as the essential
organ of the thalamus, have been shown to arouse crude awareness in
which, the nature of sensations comes under the category of feelings
i.e., affective sensations — both pleasurable and disagreeable. These
lack discriminative qualities.

It has been reported by Orchinik et a/ that thalamotomy, in human
subjects, reduces excessive fearfulness of emotionally 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 classical experiments showed that reactions which
usually accompany displeasure and anger are more rapidly evoked in a
decorticated animal than in one in which the cortex is in tact. This
manifestation is known as the shame rage, which is stated to represent

387. C.Orchink, R. Koch, H. T. Wycis, H. Fred and E. A. Spiegal: “ The
Effect of Thalamic Lesions upon the Emotional Reactivity . From The
Departments of Experimental Neurology, Neuro-surgery and Psychiatry:
Temple University School of Medicine and Hospital, Philadelphia , publi-
shed in Life-stress and Bodily disease by William and Walkies Co., pp-
172-207.
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a combinatton of both fear ( bhaya ) 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 control. 1t 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 removal of the anterior cingulate 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, exhibited 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, transformed animals, de-
prived of their neo-cortex, i e., animals which were abnormally placid,
into ones 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 expression ot pri-
mitive emotions such as rage and fear. A decorticated dog or cat, if
disturbed or stimulated in almost anyway, however slightly, will exhibit
all signs of violent and exaggerated rage, biting, struggling, lashing of
the tail, errection of hairs, high pulse-rate and blvod pressure etc....".
They are accompanied by intense outbursts of sympathetic activity
{ Principles of Human Physiology bv Sir Charles Lovatt Evans, p. 23,
(1952 Edn.)
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) These experimental observations show that some parts of the
rhinencephalon and the transitional arca of the cortex exercise a re-
straining influence upon those of the mechanism of the hypothalamus
which governs the exhibition of displeasure, resentment and rage.
Since the removal of the neo—cortex alone results in the exhibition of
the opposite nature, it would seem that the latter part of the brain
tends, normally, to antagonise the restraining influence of the former
part, leading to the suggestion that the temperament of the animal is,
normally, dependent upon the balance struck between the activitics of
these two parts of the brain."™

To sum up: Ayurveda has presented, in sidhaka pilta, a concept
which refers to some essential factor (or a factor-complex ) and
which governs mental functions, especially memory, intelligence,
self- consciousness, intellect and a number of emotional situations
such as grief, fear, anger, excitement etc.

A careful study of the available versions and editions of the
ancient Ayurvedic 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
to the mastishka ( brain ) , especially, the cerebral cortex, the thalamus
and hypothalamus.

The term hridaya, used as a synonym of the manas (mind )
stated to be the sthana of sidhaka pilta with which mental
activities and emotional states are associated, refers to the mastishka
('brain ) and not to hridaya (heart ) in the uras ( thorax ).

The heart, in the thorax is, no doubt, an organ of vital importance
to life on the efficient functioning of which depends the proper
functioning of all structures of the body and, in particular, 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
lead 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 anatomical, 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 Medical Practice "
pp. 1014-1015 ( 1950 Edn. )
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mental activities and emotions and, not the heart. Experimental and
clinical observations have lent support to this view.

In the present state of our knowledge, it is very difficult to iden-
tify any substance or substances, either produced by or associated
with the brain or the heart, which answers to the functions ascribed to
s@dhaka 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 nervous tissue,
in general, and factors concerned in the synthesis of the neuro-
humoural substances, such as the acetyl choline, in particular, on which
depznd the movement of nerve impulses. It may be necessary, in
this connection, to study the enzyme system of the nervous tissue,
slarting with the enzyme, choline acetylasc.

The possibility, however, that the phenomena of sidhaka pitta,
as described in Ayurvedic texts, may represent a total concept, should
be bornein mind. It may comprehend, in addition to the enzyme
system of the nervous tissue, hormonal agencies also, which regu-
late emotional situations and the consequential somatic stresses. It
may be necessary, in this connection, 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 output of the posterior
lobe hormones are controlled by the brain via 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 hypothalamus-the supra-optic nucleus.
The regulation of the secretory activities of the anterior lobe by the
brain has, however, been shown to stand on a different footing. ’1"here
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 years later) that a large v;:\scular
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

- . . 178 . . . . . . .



. . . . . . . . sadhaka pitta

down to the pituitary stalk, 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 hypothalamus to the anterior
pituitary gland which stimulates the latter. The identity of this sub-
stance is not 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 cases»
is known to be psychosis—an abnormal or pathological state.

390, *‘The Pituitary Gland-Servant of the: Brain ’ by Bernard:Donovan:
Science News. No. 30, pp. 61-68.
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chapter 12

a reassessment of the
concept of kriyakala

Alochaka pitt a

o & & & & &H H &

Alochak(z pitta is stated 1o govern the
phenomena of vision { as opposed to perception which is stated to be
the function of vafa), and it is said to be located in the eye.

Charaka has not made any mention of it as a separate entity,
except for incluling its function among those of pifta in general.™
Chakrapanidatia, commenting on the above, attributes this function to
dlochaka pitta.® Sushruta and Vagbhata, have on the other hand,
made a specific and direct mention of @lochaka pitta. Says Sushruta
“ The pitta which is located in the eye is known as the Glochakdgni.
Its function is to catch the image of any external object presented to
the eye™ Vagbhata, in his Ashtanga Hridaya, has also stated that
“@lochaka pitla is situated in the eye and its function is rupagrahana
( catching images presented to the eye ) and vision.”***

Bhela, on the other hand, has envisaged two aspects of @lochaka

tia viz., Chakshurvaiseshika and buddhivaiseshika. He has quoted
Punarvasu Atreya, as saying that alochaka is that which is excited by

39L. edmwgdii (Charka: Sutra 12 : 11)
3 uResw 9 (Ibid. 18 : 50)
392. gmARI AamAmigFer  ( Chakrapanidatta. )
393, eEEAt MW AKHATGIRISFTUR G315 § ~9mgonsiAga: 1
(Sushruta : Sutra 21 : 13)
394. wy@waa: @AY zeeqwi@ 9% ( Ash, Hri. Sutra 12 : 13)
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varshi (rain) sheeta ( cold ) and @tapa (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
@lochaka pilta begins its function after the correlation of the @ma and
manas, when the object has made its contact with it, leading to the
production, in chitta, the knowledge of the characteristics, form, colour
etc., of such things as flowers, fruits and leaves, in all forms of life
viz., swedaja, andaja, udbhija and jarayuja.

“ Buddhivaiscshika is that which is located in shringhGtaka,
between the two eyebrows. It seizes subtle objects, retains and
vecalls them. DBuddhivaiseshika alochaka pitta is the factor which
enables concentration, response and cogitation.” "

According to Nv@ya, indriya tejas is that which does not appre-
hend smell, taste, touch and sound but manifests colour alone. In
other words, that which is the uncommon cause of the apprehension
of colour is tcjasa indriva. Such a sense organ is the organ of sight.
The location of this tcjas is said to be the tip or the pupil. ™"

3Y5.  ( SUEATTERNM: FHAREFSdiAdaay ).
ANEETET AW anplATmeTg: Y Giae SS9 aRAIRE G g -
ALNE Ty 3 aqlanmwwwm (17 ) stauieE @y faE1eTy GEERAe-
SUCHGTAVUTSAT <ol FATEOT  &aorie e 1qo-Reamsar  gusa ot
=qETTAREFE () g (g3) wE (§) 71 (5 ) #4ut ar graiiEaE s
T (3 A (o) denEadiE

( @EadTEaew) )

giga3fesr A9 31 gam‘% HATEE: SAALT (547 ) WFQE @, T dIR-
1A, AT m;ﬁ, SIAl W TR FonSTIE EAE, FEAWTIH gRINEE-
a0 ) A (1) &E () WFR N, SR s A aig AT T |

( Bhela Sambhita )
396 (a) qIRYATAVIFIFEAIT Fsgai &N T Gald, 8fd 9 gaiq) '

T3 afem=aE 4 WAl W19 T o aEa {AE | aeamem Sy Wy w9
:zﬁ‘al('ammw‘ -9-%) L

(b) ?wmu geguaEIg STfAeT SUBNIGET: | 9y — g HiAE ars-
gy WAUEE: LY FEAREIH L (I 3920 )

(c) SFFFETARAMIZIRTNIE SNRE: R
AIST: -7 ©4 9 KF | AL A IS RAEITAE T FAFAGRR 2
AFHIAT FETET FRTIIBAG: § ©eanisTHRY sRena giq
SITEAUI AT YT BTG GG §0 | 7R G T IEAC ]

ma AT gy FAEHT: | T’HF\WH;F'HWQK q weqnl TA-TEIEH: |
qupaamrw TaraizagT ﬁ:ﬁbd‘”ﬂ wQUEIITsHeqe: gy

A (7. 2.2-9-27 )
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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 @lochaka pitta 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 hues. He has also
envisaged another type of this pitfa which is associated with a place
in the frontal area—the shringhataka—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 shringhdtaka, 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 tejasaindriya, its location and functions
are significant. ‘That this substance is responsible for the descrimina -
tion of colours is of importance.

Modern contributions to the physiology of vision confirm, in a
general 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 definition, pigments. The initial phenomena of vision are
concerned with retinal pigments which absorb light. Three chemical
steps are stated to be concernsd early, in visual stimulation.
These are :—

(a) a photo-chemical reaction, in which a pigment absorbs light
and is altered by it ;

(d) FEmFraEy Avd e R aTRAsITRE: |
T I EFARISA TLEAVTUEE AAASTIBRA: | (a7, 7. 2-9-39 )
SIENTHICT FATY A= (INRF7RGR )
TEA AT ST EAARACARTRANATACE w1 7y TRATT-TF
arat 9 &1 FN@ay | g W—ear aorEiRmeE  Asweny sty
i q WA AW wURY WY AR sverEEan | TENEY 9 FyRa
SRS, TS T 9Fiq 0
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(b) asecond chemical process, independent of light, in which
the primary photo-products of (a) above, initiates a nerve
impulse, and

(¢) a chemical process, also independent of light, in which, the
pigment is regenerated from the products of step (b) or
from other substances.

Once, the nerve impulse is initiated, the process, presumably,
resembles other sensory mechanisms. The light-sensative pigment
has been demonstrated to be the pigment rhodopsin ( or visual
purple ).

The retina is the photo-sensitive portion of the eye. Here, the
energy of light quantais detected and impulses are sent via, optic nerve to
the cerebral cortex. The human retina 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 intricate 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.

Rods and cones are responsible for colour vision and for the
perception of sharp, bright images. The rods are, particularly,
sensitive to dim light 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 illuminated, it breaks up into opsin fraction and retinenc
fraction. This decomposition reaction elicits nerve impulses in the
fibre~terminals connected to the rod cells. Retenene is, subseyuently,
retransformed into Vitamin A and the rkodopsin is regenerated.

Vitamin A + Protein OpSii'l

\ Visual purple
\ ( Rhodopsin )

\ i e ~>Nerve impulse

Retenene + Opsin
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In very intense light-Gtapa-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.

1t 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 yet properly understood. The queslion, if
there are different cones 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 three primary colours viz, red, green and blue.

In addition to 7kodopsin, it has been shown that the eye chamber
itsz1f is coated with a dark-light absorbing substance. This prevents
internal reflections which are likely to obscure the image. This
substance has Dbeen identified as melanin of the pigment layer,

stween the nerve tissue of the retina and the vascular choroid
tunic. Melanin also determines the colour of the iris.

Besides the above, the rctina also contains acetyl choline,
cholinestearase and choline aceytylase.
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chapter 13

a reassessment of the
concept of kriyakala

bhrajaka pitta

o & & & L & H &

Bhrajaka pitta 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 it governs the normal and abnormal temperature of the
body.

Charaka has not described this pifta as a separate entity but he
has“included the functions attributed to it among thcse of pitta in
general. He has stated that the production of normal and abnormal
temperature of the body, as well as the normal and abnormal colour
of the skin is due to pitta.™”

Chakrapanidatta, in his commentary on the above, has stated
that the regulation or otherwise of the body-heat and variations in
the colour of the body are the functions of bhrdjaka pitta which is
located in the skin.™*

Sushruta, Bhela and Vagbhata have, on the other hand, made
separate mention of this pitfa, including the functions ascribed to it.

Says Sushruta: ‘‘ The pitla, which is located in the skin is
spoken of as bhrGjakagni, inasmuch as, it enables the digestion ( and

397. ...... RIFIAIFAGSHO; GEA@EEAA0T .. . .. (Charaka: Sutral2:11)
398, ...... IO AATE TONTA] G TR HAFET . . ... !

( Chakrapini on the above )
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utilisation ) of substances used for abhyanga, parisheka, avagaha,
lepana etc. It irradiates the glow of one’s natural complexion.’”

Commenting on the above, Dalhana observes: “ By twak is
understood the bahya twak, known as avabhisini. By abhyanga etc.,
is meant the dravyas employed for the Fkriya ( preparation )
and karma (action) etc. By chiaya is meant the radiation
(illumination) due to =ila etc., of the panchabh#itds, which cause
radiation ( or illumination ) meaning, “bhrdjaka 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, “ Bhrajaka pitta is that which is responsible for the
manifestation of the specific characteristics of body ; it emphasises
its importance , creates different prabhas ( hues ) of the head, hands,
feet, sides, back, abdomen, thighs, face, nails, eyes and hair. It also
brightens them.”*"!

Vagbhata observes: “‘ Bhrajaka is located in the skin. It is
so called because it imparts lustre to the skin and makes it radiate.”*"

Commenting on the above, Arunadatta observes: “It is known
as bhrajaka because, it performs dipana and pachana of (substances
used for) abhyanga, lepa, parisheka etc.”™"

It will be seen from the citations above that,

(a) bhrajaka belongs to a larger species of substances described
in Ayurveda as pitta;

(b) It is located in the b@hyatwak (external skin), in its layer
known as avabhasini ( Dalhana);

399. 79 @iy MUY aREd WERISHRA €3, s ayiEEEmgsEEal Fng=ig
YRl BEAT 9 SE@$: | ( Sushruta: Sttra 21 : 10)
400. @IAR ¢ FFARAH’ awAE AgeEslerd: | spageny | sragTRl EEnEm
FPAREr SSRHAEAERTS: | IET 9 S §R A aRehiEEE T |
T FATRIA: TN AT TG ST BT ST IHT §UA TFTAA | FOHERT BT
9T gUENZA 0 7 gE ( Dalhana on the above )
401. &% WFH A9 T orer U B FIRFER, IIFT 2@, BCIOTNEYRISIET
Sgr (€7 ) AEAGATIAT 9 ARATENTTAZAR, AT TRE: |
( Bhela Samhita )
402. @FE wsE wiRAeas: 1 (Ash. Hri. @ Sutra 12:14)
403. N WAAA-LIGAIE WA AH YA 5 @ GEHTEEIniEgig usaig !
( Arunadatta on the above)
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(c) its functions are stated to be:

(i) the production of normal and abnormal heat of the body
( Charaka);

(ii) the production of normal and abnormal colour of th= skin,
as a whole, and parts and structures of the body viz., hands,
fect, sides, back, abdomen, thighs, face, nails, eyes and
hairs (Bhela ), and

(iii) the absorption and digestion of substances used together
with oils ( for oil bath ), decoctions used for sprinkling over
the body elc., (Dalhana & Arunadatia ).

It may be stated, in general, that bhrdjaka pitta may represent
the factor or factors present in the body which is or are responsible
for the colour of the skin and other structures.

Its location :—The reference made by Sushrula to its location
in the avabhasini is significant and it neceds a clarification. While
Charaka has described the twak (skin ) in six layers, Sushruta and
Végbhata have described the same in seven layers. According to
Sushruta, the skin has seven layers viz., avabhiisini which is the first
layer or fold and it serves to reflect all colours and is capable of
buing tinged with hues of all the five bhautic elements (of the skin ).*"
The thickness of this layer has been stated by him to be 18/20 of a
vrihi ( rice grain )."™ The other layers are: lohita ; shweta ; tamra ;
vedini ; rohini and mamsadhara.

Charaka, while enumerating the six layers of the skin, has named
the first two only viz., udakadara (bGhyatwak) and asrikdhara

404. Says B. N. Seal in his ¢ Positive Sciences 'of Hindus’: * Colour
phenomenon, according to the Charaka school, 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 and unstable equilibrium, of various forces latent
in the paramanus themselves.

Say Charaka : * wadqqi (9t T2e909 FANFOERNTA T AFmHT

TYIISHTHAL AAFATETAFAT: | (Charaka: Sutra 26 :40)
405. @9 @ waEa: aMP SURISAIYAl 9, Q1 FEF quAEaEaR dw@e 9 o
SETQA | °1 TG ZITHOIA.. | ( Sushruta : Sharira 4: 3)

Says Dalhana explaining the implication of ‘vrihi’:
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(blood-supporting ). He has not named the remaining four layers-
but has described them in terms of diseases as may occur in each
such layer.*"

Vag' hata has, on the other hand, referred to the seven layers of
the skin, but he has not named them."” Arunadatta has, in his commen-
tary, on the above, listed the names of these layers after Sushruta."”

It would thus appear that Sushruta’s avabhasini and Charakd’s
udakadhara are nearly identical, in so far as their being the first
among the several layers of the skin but not in their function vis-a-vis
those which relate to colour, absorption of materials applied in
different forms to the skin etc.

According to modern physiology, the skin, in all animals, per-
forms two functions viz., (a) it serves to protect the underlying parts
from injury and invasion by foreign organisms; (b) it serves as a
sensc organ and is richly supplied with nerves, by means of which, the
activities of the body, as a whole, is brought into relation with the
changes going on in the environment; and, in warmn-blooded, animals
it plays an important part 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 parts of the skin have been described viz., the
epidermis and cutis - the entire organ being made up of five layers
viz., (i) stratum corneum; (ii) stratum lucidum ; (iii) stratum
granulosum ; (iv) rele mucosum ; and (v ) cutis vere. The deeper
layers constitute the rete mucosum, they being soft and protoplasmic,
while, the superficial layers which form the cuticle are hard and
horny.

The deepest layer of refe mucosum often contains granules of
pigment melenin, which occurs, in abundance, in coloured races. It

406. e 9T, UF ARITAwy [aumatae ofwauian s, W AEE amn sasifi e
SRIMY ;T4 GETHO S [FAAAEY SEIaIa D e sigen |
( Dalhana: Sushruta, Sharira 4: 3)
407. mawA9:..1 (Ash, Hri.: Sharira 3: 8)
408. aa ¢ wiwA SUEAT AT Al eI F A qar &g WRAT wrequ aAd oEsiEa e
( Arunadatta on the above )
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is also produced in white 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 pigment of the hair.

The colour of the skin depends wupon the distribution of
melanoblasts, the melanin concentration and, perhaps, its state of
oxidation, since with ascorbic acid or hydrosulphate mzlanin, can be
reduced from a black to a tan form.* In addition to the skin»
melanin is normally found in the retina, the cilliary body, the choroid,
the substantia nigra of the brain and the adrenal medulla. In albinos,
the mmcianin forming cells have been shown to be entirely absent
from the tissues.

Melanin is formed by mzlanoblasts which are present, normally,
inthe basal laver of epidermis and dermis. The exact chemical
composition of melanin is not known but, it is generally believed to
be a polymer of fyrosine, formed by the action of the copper-
containing enzyme fyrosinase. The melanin producing cells contain an
enzyme—the dopa exidase-which, in the presence of di-hydroxy pheny-
lIalamine, produces a dark cytoplasmic colour reaction. It has been
shown that dopa oxidase and tyrosinase are the same enzyme, acting
first, to oxidise the tyrosine to dopa and then, dopa into melanin.
After the formation of melanin, the pigment granules are stated to
migrate to the cells of the epithelium where, they are phagocytized.
Eventually, the melanin is said to to be lost from the body, largely,
from- the desquamation of the skin and, to a lesser exient, through
the intestinal tract, while, none or only a very small percentage of it is
normally excreted through the kidneys. This is not strange, since it is
a large molecule and very slightly water soluble.

The number and distribution of melanin producing cells of the
body vary from individual to individual and they are genetically deter-
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 vitiligo. Occasionally, there it a total absence of
melanoblasts in the skin, resulting in the production of albanism.

409. Principles of Bio-Chemistry by Abraham White ¢t al. Mc. Graw
Hill 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 alteration 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 specialised cells
in the skin by the enzyme tyrosinase (dopa oxidase ), to that extent
we have a confirmation of the claim of Ayurveda that there exists,
in the layer of the skin, known as avabhisini, a pitla (or agni—
Sushruta ) known as the bhrajaka 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, eye, etc., which, according to Bhela. is
due to bhrdjaka pitta.

As regards pratibha or chiya, it is seen from facts made available
by modern physiology that it is correlated to circulatory cvents that
take place in the layer of the skin described, in Ayurveda, as asri=
gdhara, corresponding to the vascular bed of the skin. The hue and
intensity of the skin depends upon the rate of flow of ra.fa (in the
asrigdhtra ) which carries in it, another important coloured substance

410. Vitamin-D would appear to be intimately connected with the( metabo-
lism of calcium and phosphorous. Its main function is concerned with
the intestinal absorption of calcium and phosphorous. In addition, it
is also concerned with the conversion of organic to inorganic phospha-
tes in bones and this is stated to have some direct effect upcn the
calcification of growing bones. Man and other animals normally
obtain the necessary Vitamin-D asa result of the action of the sun’s
rays on the pro-vitamin 7-dehydrocholesterol in the skin. Only in
temperate and cold 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
running down the back of the earthworm. On the other hand, when
conjugated with other substances porphyrine are the basis of the blood

«  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 et al. p. 200,
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~the ranjaka carrying rakta. Radiation or otherwise of the hue and
lustre of the skin is not obviously a direct function of bhrdjaka pitia
but an allied pitta-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 dhrdjaka pitta. ‘The former
function i. e., heat—production, in the view of Aywrveda, is due to
pachakigni and dhidtwagni vyaparas and the latter to the circulation
of blood in the skin. In other words, the temperature of the skin is
determined by the rate of blood-flow, although, the thickness of the
layer of blood beneath the skin is also a factor. If the blood-flow is
fast and if the capillaries ( srof@msis ) are dilated, the skin not only
appears to 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 objects at lower than body temperature. There is also
some loss through convection (e. g., a cold gust of wind ) and
.conduction (e. g., standing bare-footed on a cold bath-room foor ).
If the great mass of blood is brought close 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, it is protected and
heat-loss becomes minimal. Another route for heat-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-
nomous nervous System—ovyana vayu (?) and the hypothalamus,
the function of which latter, in this regard, is comparable, to the ther-
mostat of a modern heating plant.

The skin represents a relatively large body surface, 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 body temperature is, under'normal 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 seen that bhrdjaka pitta
has no direct bearing on the production and regulation or otherwise
of body heat.

Absorption through the skin : Many have been the experiments
conducted to study the alleged influence of baths containing medicinal
substances in solution. Even so, a large number of experiments have
been conducted.to find out if absorption is possible by the skin. These
experiments have shown that the uninjured skin is impsrmeablc to
watery solutions of salts or other substances, through ionophoresis, It
has, on the other hand, been shown that it is possible to produce
a certain amount of ubsorption by the application of substances
conveyed through fatty vehicles.

It will, therefore, be seen that modern physiology and bioche-
mistry have, in part, confirmed the old Ayurvedic view that dravyas
used for abhyanga, avagaha, pralepa and parisheka, cspecially the
first two, in which drugs are generally applied through the medium
of fatty vehicles—tailus (oils )—-are absorbed to be digested and
utilised by the body.

The question if these substances, conveyed through fatly vehicles
are digested by cells of the skin and if enzymes are concerned in
this process, remains for future researches to determine. If and when
such confirmatory evidence becomes available, the concept of the skin-
located bh#djuka pitta may have to be so enlarged as to comprehend.
not only #yrosinasc (or dopaoxidase) but also several other enzy-
mes yet to be discovered. This question 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
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It would be seen from the foregoing chapters
that in pitfa we have a broad-based concept which comprehends a
large group'™ of biochemical substances that take part in such vital
functions as digestion, metabolism, heat-production, haemopoiesis,
visual functions—especially the splitting of the light, photo and chemo-
synthesis— and higher mental faculties and emotional states.

Several definitions of piffea as can be gathered from available
editions of ancient Ayurvedic classics and allied literature 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 its different aspects. Of these definitions, the following are
important:—

i) The derivations of the term pitta from the root tap (ag)
meaning ( a) tapa santhape (q7 @< ), (b) tapa dahe (79 3R ) and
(c) tapa aishwarye (a9 g% ) are significant. The root fap itself
means o generate heat. It also refers to the act of burning of the
food ingested—ggft IR In addition, Zapa applies equally

412, {gail 5 fHrPraw i ( Harivamsha : 1: 40 : 32)
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to aishwaryam (Q’aﬁq) or the achievement of the eight-fold benefits
i. e., animadi ™.

(ii) Pitta has been described as ¢gni or fire as it performs
actions similar to fire,""* such as pachana (digestion ), dahana (burning,
combustion, oxidation ), parinamana ( conversion ), paravritti (trans-
formation, mutation ), prakashana ( illumination, radiation ), ranjana or
varnakaram ( colouration ), prabhikaram (lustre ) and tapana (heat—
production )"’ Chakrapanidatta has made it clear that the use of the
term fUqeada: by charaka does not mean that the pitfa of the body
is flaming fire but that, it only refers to the phenomenon of heat
associated with fire. In other words, heat is associated with the
functions of piffa.

(iii) The main functions of pitla, as described by Medini and
Amarakosha, are paka and parinama, corresponding to digestion and
transformation."'®

These terms are technical and they stand for various kinds of
chemical reactions and changes to which food substances are subjected
The Nydya and Vaiseshika systems of natural philosophies
have employed these terms, in terms of pilu and pithara pakas.
The term pilu means paramanu (atom) and pithara stands for
molecules, consisting of two, three or more paramanigs (atoms). It
will be seen from the description of the two kinds of pakds furnished
by these two ancient’schools of scientific thought, that they refer to
physical and chemical changes respectively. The latter, in special,
involve paravrilti and parinamanam which are mediated by agni

413. (a) [qam-T{ |7ai ( *ar 9. /. ) U -SSHOTGIIZIT 53 999 1
(b) a1 ZiR~( e Jo Vo ) AINAH I3 [A—y=FHIGIEIHUE a1
(c)ag ¥ (B> @yre s12 ) gwy  swAgaEmFeEdad @973 shNag
Arqyid 3id 9991 ( Bhattoji on Siddhanta Kaumudi )
414,  SUITNA [ {ETIrAN S ATIIAH ST I FEaa
(Sushruta: Sutra 21:9)
S35 FF3329317 gara | ( Dalhana)
qHIHIAYAIANE ST f3ada:  (Chakrapani)
415. &g 7GT Wareafa: + ( Chakrapani on Sutra 12)
¢ gt 7 5@ T4 YT SNBIFIHAGATIA (VA HEGE q7¢: GgAIE 2907 |
( Chakrapani)
416, wrE: RO, wE: quars: ( Medini)
991 ui¥  ( Amarakosha )
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or fire.!"" Similar is stated:to be the case with pitfe which mediates
changes in and brings about transformations of food substances, in
the course of life-processes.

In other words, pitta is generally concerned, in bringing
about the split of @hdradravyas, ingested in four-fold manner, in the
amashaya ( the stomach and small intestine ) without involving any
disturbance in the atomic composition of the ultimate molecules of
‘them i. e., a change in their avastha or form and not in their atomic
composition. The pichakapitia, in its special and general aspects,
1s concerned with this process. The special aspect may refer to the
wastro--intestinal hormones responsible for the excitation of achcha-
pitta ( which includes a wide variety of digestive secretions viz., bile,
pancreatic juice, and intestinal secretions, which latter are to be
included under the general aspect of pachakapitta ) ; under the special
aspect can also be included the contribution, pachakapitia is
stated to make, to other pittas elsewhere in the body (including
dhatwagni), which, it is stated to augment and strengthen. This has
particular reference to dhdtupakas ( tissue-metabolism ) which involve
pachana, dahaina, parinamana and paravritti.  All these processes
mmply both pithara and pilu pakas, in the presence of different types
of pittas ( aznis ).

DPittas vesponsible  for ramjana, prak@shana varnakara,
including prabhakara, i. c., ranjaka, @ochaka and bhrajaka may

417. Refer to Fundamental Principles of Ayurveda—Part 1
** Qutlines of Nyaya and Vaisheshika Systems of
Natural Philosophy, ”’ by the Author, pp. 41-44,
AT YA T R INEE: Ay
YaifrErrEg A7 gamerder | ( Siddhanta Muktavali 106)
qlea: qTEOT oF A 99T aXa QeI mEEengeT:,
FROPIOTER ARAAAN €YY 3T Trwawaiiga:
( Vaisheshika Darshana. Ch. 71-6)
M2t vaegQr Foed (8 : )
Refar also to Charaka: Stitra 23 : 11 and Sushruta: Sutra 41: 4 and
Dalhana on the above.

418. Refer to ‘“ A schematic representation of the transformation of food
substances or Ahara dravyas in the course of digestive and metabolic
processes,” in The Fundamental Principles of Ayusveda, Part III by
the Author, pp. 164-65
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have to be groupsd, 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 7akia its characteristic colour and specific
functions, and pigments of the skin, eye and hair etc., which impart
to these structures their characteristic colour. The pitla responsible
for some of the important higher mental faculties and emotional
states, the activities of which enable an individual to achieve certain
important objectives of life is, apparently, associated with the sthinas
or seats of pr@naviyu in the uttaminga ( head ) and hridaya ( assuming
that these two structures are synonymous ) It enables pranavayu
to efficiently perform its vital funclions.

Fitta and Enzymes

The study of pitta is, in part, the study of enzymes, though some
of the internal secretions of the body may also have to be considered,
in this conneclion. That the enzyme system, as a whole, and some
of the hormones, in part, answer to the requirements of pitfa can
be deduced from a careful study of the functions ascribed to both.
The obvious methodology as may have to be followed in such a
study would appear to bz, to take into account, the karmas (functions)
and gunas (qualities, properties) ascribed to pifle, inils different
aspects and, then, seek to find in the body, substances to which
these functions and qualities may refer ; for, karma and guna ultima-
tely pertain to dravya or substance.

Guna —» Karma
4 N
Dravya

A search for substances, included in the concept of pitta, has
been made less arduous, today, due to the rapid strides made in the
fields of physiology and bio-chemistry, espzcially in enzymology. It
will be seen that such a study shows that karmas (functions)
ascribed to enzymes are exactly those which Ayxrveda has attributed
to pitta.

s

According to modern bio-chemistry, “ The outstanding charac-
teristic of nearly all bio-chemical reactions is that they occur with
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great rapidity through the mediation of natural catalysts called
enzymsas. Enzymss may be described as complex catalysts of
biological origin which have a high degree of specificity and a
tremendous cfficiency which permit iz vivo reactions :to occur very
rapidly through well defined pathways. Enzymes are universally
present in living organisms and those metabolic reactions which
are common to all cells, 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
elemzats of water is a familiar example from inorganic chemistry.

Enzymes are organic catalysts, elaborated by living organisms.
The animal body has enormous variety of enzymes, each of which
is capable of accelerating only one type of chemical reaction.*”
In other words, enzyme action is highly specific.** Thus, all types of
419. Principles of Bic-chemistry by Abraham White ¢t al: P. 221, 1954

Iditien, Mc Graw Hill Publication.

420. Examples of various chemical reactions are:— combination reaction ;
addition reaction: substitution reaction; decomposition reaction;
dissociation reaction; displacement reaction; hydrolysis reaction;
oxidative reaction; reduction reaction etc. These reactions may be
classified, from Ayurvedic point of view, under two main heads viz.,

Samyoga Vibhaga
Combination reaction Decomposition reaction
Substitution reaction Dissociation reaction
Addition 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
(c) urease is a highly specific enzyme ; its only known substrate is urea.
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 proteina-
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 bzen shown to exert their effects away
from the animal body. In fact, a majority of them have been success-
fully isolated from the animal tissu2s anl they were found to be still
active. It has bzen possible to purify and crystalise many of them.*"*
The purfication has enabled the chemists to show that 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 characteristic non-protein fragment-non amino acid in
nature-which is spoken of as the prosthetic 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 addition of meztal-ions, in order to
activate the enzyme. These ions which are usually known as thc
activators, also function in combination with protein. Arginase,
certain phosphatases and some pepsidases are instances of enzymes
which require the presence of certain metal ions.

Since it is now recognised that enzymes are proteins, it is
but logical to enquire as to the relationship of tissue-proteins to
enzymes. Some investigators have suggested that most of the
proteins of actively functioning tissues like the liver, kidney and
spleen, with the exception of soms structural elemznts such as elastin
and collagen, are really enzymes. Itis obvious that, regardless of
the exact quantity of body proteins which may exhibit enzymatic
functions, there must bz a tram2ndous 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 Northrop and Kunitz reported the isolation of crystal.
line pepsin, trypsin and chymotrypsin. Since then several hurdred
enzymes have been obtained in highly purified form and about 50 of
these in crystalline state.

425. The molecular weight of water is 18 and that of common salt 60, but
the molecular weight of enzyme pepsin of the gastric juice is 35,000 ,
while urease has a molecular weight of 480,000.
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However, the study of enzymes obtained in pure state has shown
that they are highly variable in performance. For example, one of
the very sluggish enzymes, so far recognised, which oxidises certain
amino acids occurs in the liver.*® The most efficient, yet found, is
the one which decomposes hydrogen-per-oxide. At freezing point,
one molecule of this enzyme has been shown to decompose 44,000
molecules of per-oxide in one second. These two examples will
suffice to illustrate the extremes and they do not reflect the average
performance, which latter, would appear to be about 300 molecules,
per molecule enzyme, per second.

The mode of enzyme action:—Avaliable evidence shows that
enzymes enter into loose and temporary chemical union with
reactants, That collision of combined molecules occur is no longer
a matter of probability but a certainty. It has been shown that the
general reaction A+ B <= C + D is {acilitated enzymatically as
follows: A +B + Enz= (A EnzB) = (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
starting reactants. A very small quantity of the enzyme can, then,
catalyse large quantities of material. It has also to be noted that the
same enzyme facilitates 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 demonstration of this combination is
possible in which, the substrate has been shown to take oxygen from
the prosthetic 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 second at the temperature of the blood.

427. The inditference of enzymes to reaction can be illustrated thus: all cells
of our body which have been shown to contain cathepsins i. e., enzymes
which mediate the synthesis of cellular proteins. After death, when
reaction energy and ammno acid raw-materials are no longer supplied,
the same enzymes decompose the proteins which they originally aided
to build. Post-mortem disintegration is partly due to this and partly to
bacterial decay.
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is oxidised.*® In the presence of oxygen, as soon as the substrate
reduces the prosthetic group, the 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 substrate and also that, 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 rates unless enzymalically catalysed,
catalysis constitutes a significant limiting 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 reacting molecule. Such surface geometry is
considered to be at the root of enzyme specificity. In most cases,
a 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 structure 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 staled to be group-specific
of fats. Likewise, there exist group-specific enzymes for polysaccha-
rides ( chains of glucose units ), and for proteins ( chains of amino-
acid units ).

428. 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 conditions viz., one,
oxidised and the other, the reduced. In certain cases, the condition
may be recognised by their characteristic spectra which are due: to
their prosthetic group. If such an enzyme 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. If, 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 foregoing, 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 reactions are reversible but,
in many cases, this reversibility is so slight as to be negligible. In
other instances, the reversibility is very clearly marked. This can be
illustrated with the example of fat. If certain fat is mixed with a fat—
splitting enzyme——a lipase—the fat will be split up, until only about
40% 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 fat formed seldom exceeds about 40% of the possible
total. This enzyme is capable of speeding up both 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 from the air and convert them into sugars
and starch. Chlorophyll, the 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.
seem that carbon assimilation can also take place in animals. It is
considered probable that it is 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 bodily structures from the
products of digestion. Roche, a French scientist, claimed a few
years ago, to have isolated an organic substance which augments the
synthetic activity 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 control 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
pitta-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 activities of the body. 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 authorities believe that the contraction
of the muscle is closely dependent on enzymic action, there are others
who believe that enzymes vlay a leading part in the conduction of
nerve impulses. Thus, many important aspects of biology have a
common meeting ground in the action of enzymes.

The classification of enzymes:— Enzymes may be classified
according to the substances they attack. 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 spoken of as carbohydratase analogous-
ly lipase and protease. Likewise, according to the latter, they are
classified as splitters, synthesisers, transformers and rearrangers.

The latter, again, will be seen to comprise of enzymes which
perform a variety of reactions under each group, as can be seen from
the following extracted from Starling’s Physiology ( 1952 Edition ) :—

(b) Phosphorylases

{ (a) Hydrolases
(«c) Adding enzymes

I  Splitting enzymes

, (a) Oxidising and reducing
II 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 Class Example Substrate Products
1. Hydrolases  Estraeses Lipase Fat Fatty acids and
glycerol.
» ' Phosphatase Phospharic H;PQ, and
exters alcohol
’ Carbo- Amylase Starch Maltose
hydrases
" " Maltase Maltose  Glucose
" [Pepti- Proteoses and
{ dases }Pepsin Proteins peptones
" {( Endo-pep- 7 ‘Lrypsin Proteins | Peptones and
tidases ) | amino acids
» Exo-pep-— Carboxy- Peptides Amino acids
tidases peptidase
” » Dipeptidase Dipeptides Amino acids
. Deaminases Adenase 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.0. H.0 + 0.
enzymes
. Carbonic H}CO HZO + CO:
anhydrase
II Transferring Enzymes ( Group 1)
Class Example H -donator H-acceptor
Anaerobic de- Succinic deh. Succinate Cytochrome C ;
hydrogenases
»” » Lactic deh. I-lactate Col
Aerobic de- Amino acid Amio acids 0. (orM.B.)
hydrogenases oxidase
’ Xanthine Xanthine etc, O:(or M.B.)
oxidase
Flavoprotein { Cytochrome- } Reduced C OII Cytochrome C
Aerobic oxidases ( reductase
. . Cytochrome- Cytochrome ¢ 0.
oxidase
" ” Tyrosinase Phenols O:
Peroxidases Cytochrome Reduced Cyt. H:0:
per-oxide
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Other Transferring Enzvmes”( Gfbup 2)

Gro Grou Grou,
transfclll'xl?ed Class Example donatSr acceptpc,)r
H.PO;— Transphosphatses Hexo—— A. T.P. Glucose

kinase
” Lohmann A.T.P. Creatine
enzyme
-NH. Transaminases Glutamic Glutamic  a-keto—
Tr—am acid acids
~CH, Transmethylases Unnamed  Methio- Ethanola—
nine mine.
II1 Isomerases
lixample Reaction
Group 1.
Simple isomarases Oxoisomarases Glucose 6—-phosphate ==
fructo—fructofurnanose 6—
phosphate
Group 2
Mutases Phosphogluco- (lucose 6-phosphate ==
mutase Glucose-1- phosphate. -

The protein nature of enzymes limits metabolism in significant
ways. Like all proteins, individual enzymes wear out or breakdown
even under normal conditions. They are replaced by resynthesis from
raw—materials,-the other intact enzymes presumably catalyse such
synthesis. Like all proteins, enzymes are very sensitive to changes in
temperature, acidity, alkalinity, pressure, metallic poisons etc. Coagu-
lated enzyme proteins are not catalytically effective. Extraneous sub-
stances which may combine with a given enzyme, preferentially, and
possibly also firmly, may act as metabolic poisons and compete
with the normal reactants for their enzymes. Thus, since enzymes are
usually ‘present in small amounts, small quantities of inhibitor
substances may block certain reactions completely, leading to fatal
results. Cyanide inlubits certain enzymes concerned in the production
of energy. On the other hand, the beneficial effects of many drugs lie in
the énhibition of enzymes which catalyse disease-producing reactions.

It will be seen, from the foregoing brief survey, that like pitta des-
cribed in Ayurveda, the enzymes perform analogous functions viz.’

- - . 2 04 . . . . . . .



. . . . a review of the concept of pitta

splitting or sanghttabheda ;** transforming or parinamana ; mutation
or pardvritti; oxidation or dahana etc. Like pitta, enzymes are also
present, universally, in and are built up by the body from appropriate
substances derived from @haradravyas ( nutrition ). Thus, in pitta we
have substances exactly similar to enzymes.

Tejas aspect of pitta vis a vis the prosthetic group

It was noted, elsewhere, that the tejomah@bhuta among the bhuta
pentad, dominates the composition of pitta, because of which, it ( the
pitta) is stated to perform pakadikarmas or various kinds of chemical
reactions. It would seem, by implication, that a substance-fejasic in
nature-enters into the composition of the pitfa-complex and confers
upon it, its specific functional characteristics which, in turn, enables it
to behave very much like agni or fire. The other components of
the pitla-complex which confer upon it such qualities as snehatwa
(viscosity ), saratwa (fluidity ), dravatwa (liquidity ), visragandha
(characteristic fleshy smell and laghutwa {lightness) have, it is
obvious, to be accounted for from the relatively lesser quantities of
substances belonging to the @pa, prithvi and vGys cum nGbhasa
mah@bliiita classes, respectively. No doubt, the pitta-complex is a
liquid (fluid) and has a mass value (which is relatively less than
kapha and more than the v@yu doshas ) and, therefore, contains solids.
Regardless of these latter, we are concerned here more with the fejas
component of it than others, which is perhaps the one constituent,
effective in action. It would seem that if enzymes described in
modern physiology and bio—chemistry are analogues of substances
included under the heading pittavarga of Ayurveda, then the metals
contained in the prosthetic group and activators, to which a reference
was made earlier, may prove to be the analogues of the feja