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A MODEL TO QUANTIFY DISEASE STATE BASED
ON THE AYURVEDIC CONCEPT OF TRIDOSA

Y. 5. PRABHAKAR* & D. SURESH KUMAR##

ABSTRACT

The ancient Indian medical system of Ayurveda revolves around the
concept of tridosha namely vata, pitta and kapha. The disturbance in the
steady state of these three factors is said to be the starting point of the

development of diseases.

Even though the diseases and their associated

symptoms are well-described in this medical system, no mention is directly
made in the basic texts about the quantification. We offer here a specific
protocol to quantify a disease in terms of Ayurvedic principles.

INTRODUCTION :

Development of a model to
quantify disease state as well as the
potency of a drug is always an open
challenge in medical research. This
problem is well appreciated and
overcome in Western medicine, where
diseases and drugs are studied in
compartmentalised models.’ In the
ancient Indian medical system of
Ayurveda also compartmentalisation
is used to understand the disease
state. Here the progress was made
on the basis of three conceptual

compartments known as tridosa,
dhitu and mala which are further
subdivided and interlocked with each
other,

THE THREE CONCEPTUAL
COMPARTMENTS :

According to the doctrine of
Avyurveda viata, pitta, and kapha,
collectively called tridosa are the
three omnipresent factors, humours
or balancing forces responsible for
the regulation of life processes2, The
human body is made of seven tissue
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elements called dhatu (rasa-= tissue
fluid, rakta = blood, mamsa=muscle,
medas - adipose tissue, a:thi= bone,
majja = bone marrow and S$ukra=re-
productive element) and their waste
products known as mala (purica=
faeces, mitra=urine and sveda=
sweat). A simple model diagram
illustrating the Ayurvedic concept of
the human body is provided in Fig. 1.
-The communication between the
tridosa, dhatu and mala is believed to
be two-way as shown in the figure.
When vata, pitta and kapha are in
undisturbed steady state, the other
two conceptual compartments will
also be in undisturbed steady state
and the body is said to be in perfect
health Disease is said to be a result
of their imbalance.®

NEED FOR A QUANTITATIVE MODEL :

The theory of tridosa is inextrica-
bly connected with the diagnosis and
treatment of diseases. Even though
the diseases and associated symptoms

are well described in this ancient
system of medicine, no mention is
made about the quantification of
diseases and drug potencies. More-
over, majority of Ayurvedic treatises
explain the theory and practice of the
system in a series of abstract
quatrains. This unique style of
presentation obviously leaves much
for the student to deduce from the
data. Though the qualities, functions
and signs of activity of vita, pitta
and kapha are clearly mentioned 3,4,
intricacies of inter-relationships are

Bull. Ind. Inst. Hist. Med. Vol. XXII/

to be derived from interpretation and
synthesis of the quatrains. The
structuralism associated with Sanskrit
vocabulary is also a formidable
obstacle. Hence, we made a novel
attempt to offer a simple model
named as V:P:K code, sothata
disease can be quantified in terms of
Ayurvedic principles. In this com-
munication vata (V) pitta (P), and
kapha (K) of V:P:K: code are
represented with Roman type abbre-
viations whereas, vita (V), pitta (P)
and kapha (K) of trido:a are denoted
with italicised letters in lower case.

THE MODEL:

In the celebrated Ayurvedic texts
A:tangahidaya* and Astingasam-
graha® various symptoms and signs
and their association with increase or
decrease of tridosa, dhatu and mala
are described. We have transformed
all these symptoms and signs in to
v, pand k. Here we made a basic
assumption that increase or decrease
of v, p and k associated with each
symptom (and sign) is by one unit
with positive or negative sign
respectively. This exercise furnished
with V: P:K code of each symptom
and sign at the humoural level
(Table. 1).

As any disease is a result of
combination of symptoms and signs,
we postulate that variations of v, p
and k at all levels linearly add to one
another and exert their resultant
influence.
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Body (v, p, k) = tridosa (v, p, k) +
dhatu (v, p, k) « mala (v, p, k) (1)

Thus, the V:P:K code of a
disease state can be derived from
the V : P ;: K codes of constituent sym-
ptoms and signs by the linear summa-
tion principle (see Appendix). V:P:K
(disease) - SV:P:K (symptom) (2)
A calculation protocol to derive V-P:K
code of a disease is exemplified
using kapha-related heart disease
(kapha hrdroga) (Table 2).

TEST DATA SET :

Ayurvedic nosological data on
vitaja (vata-dominant), Pittaja
(pitta-dominant) and kaphaja (kapha-
dominant) groups of sixtythree
important diseases were considered
to verify the model.® V:P:K code for
each disease was derived according
to the protocol described above and
the codes are listed in Tables 3-5.
The validity of the code was tested
through correlation study using
regression analysis with least square
method and the results are cross
examined with the tenets of Ayurveda.

VERIFICATION OF THE MODEL
CORRELATION STUDY :

In Ayurveda it is often mentioned
in veiled statements that the relation-
ship between viata and kapha is
analogous to that of air and water
towards fire.” From this it can be
deduced that vidta and kapha coun-
teract each other's influence. An
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examination of the V:P:K code offers
evidence for such antagonistic
properties. Interestingly enough, the
V and K components of the code are
in overall agreement with what is
described in Ayurveda, thus giving
strength to the concept of linear
summation.

In the first examination, the
correlations in vataja (Table 3) and
pittaja (Table 4) groups of diseases
were found to be less significant.
On closer examination however, the
vitaja group of diseases is found to
be divisible into two subgroups (first
sub group includes Nos, 1-4, 6, 11,
12, 15-17, 19 and 20; second sub
group includes Nos. 7, 10, 13, 18 and
21 of Table 3) with vitaja trsna
vdtaja udara, vataja sopha and vataja
aréa as outliers. The correlations

between V and K of vataja group of
diseases are shown as follows :

First subgroup

V (vétaja):4-560—0-223 KK (vataja)
n=12,r=-0.786, s=0.806, F=16.20
(F=10.00) (3)
99

Second subgroup

V (vitaja) =0.693 -0.657 K (vataja)
n=5, r=-0912, s=0.980, F=14.88

(F =10.10) (4)
95

Here, n is the number of data points;
r is the correlation coefficient, sis
the standard deviation of the estimate
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and F is the ratio between the
variance of calculated and derived
code values.

In the case of pittaja group of
diseases (Table %), pittaja kamala,
pittatisara, pittaja trsna, panavibhrama,
pittaja visarpa, pittaja masiiri and
jvara (Nos. 3, 4, 7-10 and 13 of
Table 4) were found to be the
outliers. After exclusion of these
seven diseases, in pittaja group also
a reasonable correlation was found
to exist between V and K as shown
below :

V (pittaja) =2.089 -~ 0.298 K (pittaja)
nisddnpe-<0 775 5= 416 F=18.00
(F =933 (5)
.99

However, the bestagreement between
V and K was found in kaphaja group
of diseases (Table 5) as shown in
equation 6 (Fig.2).

V (kaphaja) =1.959-0.260 K (kaphaja)
n=21,r= -0.865,s=1.450, F=56.37
(F =819) (6)

gy

In all the equations presented here,
the coefficient of K is negative and
indicates the increase of V with
decreasing K and vice versa. This
finding is in agreement with the
evidences from Ayurveda,

EVIDENCES FROM LITERATURE:

Accoerding to Ayurveda, matter is
attributed to po:sess six basic taste

Bull. Ind. Inst. Hist. Med. Vol. XX/

modalities viz., sweetness (madhura),
sourness (amla), saltishness (lavana),
pungence (katu), bitterness (tikta)
and astringency (kasdya), each
having specific effects on tridosa.
While sweetness and saltishness
increase kapha, they decrease vita
and decrease kapha%8 Thus the
effects of taste on tridosa provide
evidence for the inverse relationship
between V and K.

The seven dhatu which form the
bulk of the body are interconvertible
among themselves. Rasa transforms
sequentially into rakta, mamsa,
medas, asthi, majja, Sukra and finally
cause the circulation of a "substance’
named ojas which has qualities
similar to those of kapha. However,
increase of vata activity due to drugs
and psychological factors causes
diminution of ojas. Simultaneously,
all the kapha associated qualities of
the body give way to those of vita.5

Insomnia and hypersomnia which
are related to increased activities of
vita and kapha respectively, are
usually considered as criteria for
gauging the functional status of vita
and kapha in the body%5  Other
features of these abnormal states and
Ayurvedic information on thecirca-
dian and circannual rhythms of tridosa
3,49 also favour the model emerging
from the present study.

The inverse relationship between
viata and kapha forms the basis for the
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tissue building (brmhana) and ligh-
tening (langhana) styles of Ayurvedic
therapy. Matter rich in the elements
of ‘water’ (ap) and 'earth’ (prthvi) is
roborant (kapha-increasing) and
leaning (increase in vita) is attributed
tosubstances having a predominance
of the elements of ‘fire’ (agni) "air’
(vayu) and ‘sky’ (dkasa). The former
group is ‘heavy’ and the latteris
‘light’.  Using combinations of
appropriate food, measures and drugs
kapha is increased in vita-dominant
diseases and vita activity is stimula-
ted in disorders stemming from
increased kapha*,1?,

SIGNIFICANCE :

The results of this study offer
support and validity to the concept of
linear summation whereby a simple
model is offered to understand the
overall vitiation of vata, pitta and
kapha in terms of a V:P:K code. The
limited success in the case of vitaja
and pittaja groups of diseases is not

yet clear. However, the findings are
qualitatively in accordance with

Ayurvedic theory. The strength of
the present investigation lies in the
fact that for the first time a quantifica-
tion model for this ancient system is
offered and a qualifying numerical
code is derived for disease states in
terms of internal characteristics,

Inter-relationship between diseases
is not uncommon in Ayurvedall,

Correspondingly, a single formulation
is often prescribed for a variety of
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ailments, the glaring example being
Narasimha ciirna which is indicated
in nearly 180 diseases in Cakradatta'2.
The present model also offers support

to the practice of administering one

formulation for a large number of
diseases,

Though a definite relationship
exists between vita and kapha,
Ayurvedic literature does not suggest
uniform relationship between vita
and pitta and kapha and pitta. The
present investigation is also in
agreement with this medical philo-
sophy.

The added advantage of the
presented model is that the disease
data matrix can be used in generating
computer based disease maps which
may find wider application in pharma-
cology and experimental and clinical
medicine.

CONCLUSIONS :

Demonstration of the existence
of a relationship between the
components of tridosa obviates the
need for ascertaining the identity of
these factors. Due to the mysticism
of Sanskrit literature, scholars have
given varying interpretations, many
of them sharing a common ground.,
Dwarkanath is of the opinion that the
activities of vata are very much akin
to those of the nervous system. He
equates pitta with thermoregulatory
mechanisms and kapha  with
reproductive  and immunological
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processes®, Nevertheless, conside-
ring many of the views expressed?#-16
it is logical to suggest that vita, pitta
and kapha represent respectively, the
destructive, regulatory and creative
forces operating in a biological
system. Itis hoped thatthe V:P:K
code will prove instrumental in under-
standing the finer aspects of Ayur-
veda, the significance of which in
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global health care is increasingly
being discussed in recent times!7-29,
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Flowchart showing the relationship of tridosa, dhiatu and mala among
themselves as well as with symptoms and therapy. Tridosa, dhatu and
mala are shown in circles to signify their ubiquitous distribution. Solid
arrows indicate direct influence and broken arrows denote indirect influence.
Discontinuous lines and circles symbolise their ability to interact with

surroundings,
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A graphical representation of the inverse relationship between estimates of
vita (V) and kapha (K) in kaphaja group of diseases (Table 4). The
straight line passing through the points indicates the best fit derived
through least square method.
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TABLE 1

Tridosa, dhatu and mala activities, their associated symptoms and signs and
corresponding V:P:K codes

V:P:K Code

Component Symptoms and signs symptom/s'gn
(1) (2) (3)
| tridoza
vita + leaning, black colour, increased motor activity, "‘feeling 1:0: 0
of pulsations”, interest in warmth, insomnia, constipa-
tion, flatulence, borborygmi, inability to concentrate,
fear, anxiety
vata — anorexia, nausea, disinterest to talk or work, decreased -1:0:0
libido, indigestion
pitta + yellowing of skin, tiredness, interest in coolness, burn- 0:1:0
ing sensation, bitter taste in mouth, fainting, anger
pitta —- coolness, anorexia, roughness of organs, shivering 010
kapha+ white colour, coolness, obesity, lassitude, hypersomnia, 0: 0 : 1
dyspnoea, cough
kapha— giddiness, insemnia, pricking pain, lightening of joints 0:0: -1
Il dhatu
rasa + increased salivation, inability to discriminate tastes, 0:0:1
disinterest towards sweetness, signs of kapha +
rasa — shivering, leaning, pricking pain, ‘‘feeling of pulsa- 0:0: -1
tions”, dyspnoea on mild exertion
rakta + skin diseases, burning of eyes, red colour, signsof 0:1:0
pitta +
rakta — roughness of skin, interest in sourness and coolness 0 <0
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(1) (2) (3) »
mamsa + tumours, obesity, signs of kapha + and rakta + B R
mamsa — leaning, roughness of organs, tiredness G014
medas + prodromes of diabetes mellitus, obesity, signs of 60T 0 BOae |

kapha +, rakta + and mamsa +

medas — feeling of emptiness of joints, roughness of organs, 00 =1

leaning, dyspnoea, in*erest to consume fatty meat,
signs of mamsa —

asthi + increased growth of bones =050

asthi — breaking of teeth, nails, hair etc., roughness, pricking 15020
pain in bones

majja + reddishness and heaviness of eyes and organs, uicers 0871

in joipnts
majja — feeling of emptiness of bones, giddiness, blurred vision 0:0: -1
sukra + increased libido, pathology of prostate Wby |
Sukra — dyspnoea, loss of stamina, dryness of mouth, 0:0:-1
anaemia, infertility
mala ' ,
purisa + stomach pain, borborygmi, heaviness of body o e
purisa — flatulence, abdominal pain, pain in the flanks, 0:0: -
precordial pain
miitra + sweling and pricking pain in bladder, diuresis 00 -
miatra — dryness of mouth, dysuria, haematuria il 2
sveda + hyperidrosis, itching, body odour S
sveda — loss of hair, cracking of skin, roughness, hypoidrosis 210

Rasa, mamsa medas, majja, sukra, purisa and mutra have predominance of kapha. Piti is .
more in rakta and sveda ¢nd vata abounds in asthi. The increase of all dhatu except asthi is
followed by concomittant increase of the humour present in it. However, when asthi
increases vata decreases and vice versa.



TABLE 2

Step-wise derivation of V:P:K code of kapha-dominant heart disease (kapha hrdroga)

" Symptom/sign V:P:K Code
A3 tridosa : dhatu mala linear
I RBE -t Rl R i et RN el PR (G L W Sur_nma~
vata pitta kapha rasa rakta mamsa medas asthi majja sukra purisa mutra sveda {Svgg{;m)
Heaviness -1:0:0 0:0:1 1:0:1
in cardiac region
Heaviness 0:0:1 0:0:1
of head
Cough -1:0.0 B 00 0:0:1  10:0:1 -1:0:4
Lowering of 00010 0:0: 1 0:0:1 ' 0:1:00:0:10 1 0:0:1 -1:0:4
““abdominal fire”
Nausea -1:0:0 010 001 0:0:1 0:0:1 -1:0:4
Hypersomnia -1:0:0 0:0: 101001 0:0:1 0:0:1 -1:.0:4
Adynamia -1:0:0 0:0:1  0:0;7 0:0:1 0:041 -1:0:4
Fever 0:1:0 0:1:0
Anorexia 1000210 0:0:1 -1:-1:1
Stiffness 0:-1:0 0:0:-1 0:-1:-1
of body -_ i
Sweetness GRS 0k 0:0:1
in mouth
Linear _ -7:0:0 0:-2:0 0:0:8 0:0:5 0:1:0 0:0:5 0:0:5 ~7:-1:23
summatoin (humours) {disease)

Disease V:P:K code;: -7:-1:23

JBwWny Ysaing & 1eyeyqeiq—alels aseasip Ajuenb o jspow v

L
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TABLE 3
Hypothetical V:P:K code for some vataja group diseases 5
S. No, Name of the disease V:P:K Code
(disease)
V P K
A (2) 3) (4 (5)

1? Vitaja hrdroga (heart disease)* 5 3 -3
2% Vaitaja jvara (fever) 7 =1 -9
3% Vataja grahani (diarrhoea) 7 = -6
4% Vitaja kiasa (cough) 6 2 =3
5 Vataja trsna (thirst) i 6 -3
6® Vataja visarpa (spreading suppurations} 4 4 5
7° Vataja masiri (pox) 4 2 -6
8 Vataja udara (abdominal disease) 7 0 -1
9 Vataja fopha (oedema) 7 -3 -3
10° Vataja granthi (tumour} 2 1 -1
11? Vataja chardi (emesis) 6 -3
12? Vataja pradara (menstruat disorder) 7 5 -9
13® vataja asmari (urolithiasis) -1 0 1
14 Vitaja arsa (haemorrhoids) 7 -4 6
156® Vataja pandu (anaemia) 6 -5 -10
16° Vitaja madatyaya (alcoholism} 4 1 1
17? Vataja vidradhi (abscess) 5 -1 -5
1g° Vataja vrana (sore) 4 -3 -5
19? Vataja bhagandara (anal fistula} 4 0 -3
20 Vataja visphota (exanthema) 4 5 -1
21® Vataja pinasa (rhinitis) 3 -2 -2

a = first subgroup of vataja diseases, b = second subgroup of vataja diseases,
* — the words given in parantheses are the nearest equivalents of the Sanskrit words.
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TABLE 4
Hypothetical V:P:K code of some pittaja group diseases %
S. No. Name of the disease V:P:K Code
(disease)
vV P K
(M) (2) (3] (&) (5)
1  Halimaka (chlorosis) * il 9 6
2 Pittaja sopha (oedema) 3 13 1
3% Pittaja kamald (jaundice) -2 10 6
4% Pittatisara (dysentery) 2 9
5 Pittaja parinamasiila (peptic ulcer) 0 4 2
6 Pittaja kasa (cough) -1 9 8
7% Pittaja trsna (thirst) 2 10 10
8% Panavibhrama (alcoholism) 6 6
9% Pittaja visarpa (spreading suppurations) 14 7
10° Pittaja masiri (pox) -2 7 =3
11 Pittaja hrdroga (heart disease) 5 13 10
12 Pittaja granthi (tumour) 1 3 -2
132 Pittaja jvara (fever) b 14 3
14 Raktapitta (haemorrhages of obscure origin) 1 7 1
15 Pittaja grahani (diarrhoea) -2 7 10
16 Pittaja chardi (emesis) 5l 2, 1
17 Pittaja pradara (menstrual disorder) 3 3 -3
18 Raktagulma (haematometra) 2 5 0
19 Pittaja udara (abdominal disease) 1 13 9
20 Pittaja $ala (colic) 4 8 -4
21 Pittaja gulma (abdominal tumour) 1 7

# = the words given in parantheses are the nearest equivalents of the Sanskrit words.

a = not included in deriving equation 5
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TABLE 5

Hypothetical V:P:K code of some kaphaja group diseases

S No. Name of the disease V:P:K code
(disease)
V E K

(1) (2) (3) (4) (5)
1 Kaphaja jvara (fever)* -10 -3 37
2 Amasila (colic due to indigestion} -2 0 18
3 Kaphaja hrdroga (heart disease) -7 -1 23
4  Amavita (rheumatism} -3 0 13
5 Medas (obesity) 0 12 18
6 Kaphaja pradara (menstrual disordey) -4 0 18
7 Amajirna (indigestion) -1 15
8 Kaphaja kasa (cough} 2 -2 17
9 Urusthambha (stiffness of legs} 1 -1 6
10 Udarda (erythema) 1 10 14
11 Kaphaja $opha (oedema} -2 -1 18
12 Kaphitisira (dysentery) 0 0 9
13 Amatisara (a type of dysentery} 0 1 4
14 Kaphaja grahani (diarrhoea) -3 BH 21
15 Kaphaja chardi (emesis} -6 -1 32
16 Kaphaja trsna (thirst) 1 3 6
17 Kaphaja visarpa (spreading suppurations} -5 -2 37
18 Kaphaja masari (pox} -3 -1 20
19 Kaphaja udara (abdominal disease} -5 -2 22
20 Kaphaja granthi (tumour) -1 -3 74
21 Kaphaja gulma (abdominal tumour) -5 -3 25

# = The words given in paranthases ara the nearest equivalents of the Sanskrit words,
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APPENDIX
If S; is a symptom (or sign), then S; can be expressed as :
R T (7)

where jis 1 to 11 are tridosa (1), dhatu (rasa (2), rakta (3), mamsa (4),
medas (5), asthi (6), majia (7), ¢ukra (8) ) and mala (purisa (9), mitra
(10), sveda (11) ), respectively. Hence, a symptom can be expressed
as a unique row of elements, a row vector. Expression (7) can be
rewritten as follows :

v ) LE 5. '
S i 1x11 b= 1l . (8)

Here, summation over j shall provide the V:P:K code of the symptom S; thatis

11 11 11
TR - (9)
il = e

A disease D can be viewed as resultant of combination of various symptoms
and signs. Hence, the disease D can be represented as a column vector of
symptoms/signs,

() (10)

i mx1

Summation over i in expression (10) shall provide the V:P:K code of the
disease D, that is,

m

g S

1=1 I
m 11 11 11 "
= ( v : iz : "
nE SN e -

P K (12)
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that is, the disease D can be expressed as an array of m x 11 elements, a
rectangular matrix,. Summation over j in expression (12) shall provide a .
unique row vector, similar to expression (7), for the disease D, that is,

m m m
fm N = Peoneak (13)
=1 0. =1 dj . i=1. 0 1xH

Summation over j in expression (3) shall again provide the V:P:K code
of the disease D as in expression (11).

Here we attempted to provide different expressions of disease in terms
of basic V, P and K; the simplest being the V:P:K code with one entry each for
V, P and K and the most complex being mx 11 array of elements for each V, P
and K. FEach expression has its own application. For example, the simple
V:P:K code can serve as a measure of derangement of constituent humours,
whereas the complex mx 11 array of elements may provide a disease map or
signature, in addition to many other uses.



A model to quantify disease state —Prabhakar & Suresh Kumar 1z

REFERENCES

1. Athavale, A.D. 1980 Astangasamgraha, Srimad Atreya Prakashan,
Pune, pp. 133-145.

2. Athavale, A.D. 1980 Astangasamgraha, Srimad Atreya Prakashan,
Pune, pp. 1-11.

3. Athavale, AD. 1980 Asiangasamgraha, Srimad Atreya Prakashan,
Pune, pp. 82-95.

4, Dwarkanath, C, 1959 Introduction to Kayacikitsi, Popular Book
Depot, Bombay, pp. vii-xvi.

5. Dwarkanath, C, 1959 Introduction to Kayacikitsa, Popular Book
Depot, Bombay, p. 389.-

6, Kumar D5 1989 Reflections on some problems faced by
contemporary Ayurveda in India, Ayurveda
Newsletter (Strasbourg), 9 & 10, pp 15-24.

7. Leslie, C. 1988 Social research and health care planning in
South Asia, Partl, Ancient Sci. Life 8, pp. 1-12.

8. Meindersma, T.E. 1984 Interpreting and evaluating texts and practice
from the point of" view of Western medicine.
In: Proceedings of the International Workshop
on Priorities in the Study of Indian Medicine,
(G.J. Meulenbeld, ed.) Rijksuniversiteit' te:
Groningen, Groningen, pp. 167-185.

9 Menon, V.M K. 1988 Astangahrdayam (siitrashthanam), Department
of Cultural Publications, Government of Kerala,
pp. 17-1586.

10. Meulenbeld, G.J. 1974 The Madhavanidanaand its Chief Commentary:
Chapters 7-70, E.J. Brill, Leiden, pp. 66-69,
612-613.

11. Meulenbeld, G.J. 1984 The surveying of Sanskrit medical literature.
In: Proceedings of the International Workshop-
on Priorities in the Study of Indian Medicine
(G.J. Meulenbeld, ed.), Rijksuniversiteit te
Groningen, Groningen, pp. 31-114.



78

12

13.

14,

15.

16.

7

18.

19,

20.

Mishra, B,

Santi, D.V,

Sastri, N.N.

Sharma, R K. and
Dash, B.

Thirumulpadu, K.R.

Upadhyaya, Y.

Upadhyaya, Y.

Upadhyaya, Y.

Vaidyan, P.M.G.

1983

1980

1979

1985

1981

1975

1975

1975

1982

Bull. Ind. Inst. Hist. Med. Val. XXIIf

Cakradatta, Chowkhamba Sanskrit Series
Office, Varanasi, p. 574

Approaches to the rational design of enzyme
inhibitors. In: Burger's Medicinal Chemistry,
Part |, The Basis of Medicinal Chemistry (M.E.
Wolff, ed.), John Wiley, New York, pp 349-391

Madhavanidanam, Motilal Banarsidas, Deilhi,
pp. 1-916.

Caraka Sambhita, Vol. 2, Chowkhamba Sanskrit
Series Office, Varanasi, pp. 434-435.

Astangasamgraham (siitrasthanam) Chapters
17-24, Raghava Ayurvedics, Chalakudy, Kerala,
pp. 70-73.

Astangahrdaya, The Chaukhamba Sanskrit
Sansthan, Varanasi, pp. 1-34.

Astangahrdaya, The Chaukhamba Sanskrit
Sansthan, Varanasi, pp. 85-103.

Astangahrdaya, The Chaukhamba Sanskrit
Sansthan, Varanasi, p 366.

Astangahrdayam (siitrasthanam, Part 1), Devi
Book Stall, Kodungallur, Kerala, pp. 7-8.



A model to quantify disease state—Prabhakar & Suresh Kumar 19

IELE

sraadta Ay fagra o ararfig

Qaraeat & qferoy faiuong oF Faq4r

— FIE, TF, THMFT
— 2. g AR

grata aredia fafeear 9gfa araas Qe fagra o arafka § 1 ag fado-
arg, foo qars%§ 1 g7 YA T2Hl A1 amFear 7 g fagnar @ Q¥ w7 safa @
FI0 gt § | gafy Qaf o7 A% syl F1 Ieva 7@ fafwear aaft & gvosr § qarfy
vd afermond #1€ @2 7 geat & agt fawar 1 agh o2 sraddra fagral & sgarc Qn
afcorra frafaor 33 ox fafasz €3 gega frmr aar



