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Experimental research is one of the creative and significant aspects of a
progressive medical science. Its methodology is supposed to have been
initiated by Claude Bernard in the eighteenth century. Probably, India is
the only ancient country where we find a glimpse of the methodology since
1500 B.c. in the Atharvaveda, the source of Indian medical lore, Caraka has
laid emphasis on the importance and utility of experiment (pariksd).1, 2,8
Abundant material on this topie is available in Sugruta Samhitd (c. 1000 B.C.)
and the Astdngasamgraha (c. A.D. 600) also. There is also mention of an
expoerimental methodology in Kautilya’s Arthasastra (c. 320 B.c.) and Divya-
vaddna (¢. A.D. 200).

INTRODUCTION

Man has attained the knowledge of the properties of medicinal plants
through the animals. He studied the natural instinets of the animals for
he was dependent on them in several ways for his means of living. The
knowledge of the utility and toxicity of drugs, growing in the forests, was
acquired through the close contact of animals beneficial in diurnal life. That
is why the compendia of Caraka and Susruta advise the medical people to ask
the goatherds, shepherds, cowherds, ascetics and fowlers about drugs,%5 for
these people spent most of their time in the forest. It is a strange coincidence
in nature that drugs, both toxic and antitoxic, generally grow together.
It was on the knowledge of this important fact which served as a basis for the
methodology for experimental research in ancient India.

CONTRIBUTION BY LOWER ANIMALS

According to the ancient authorities of Ayurveda even lower animals
have contributed, what to say of gods and sages, to the fund of knowledge in
Zyurveda. The Atharvaveda, for instance, unmistakably shows that the
ancient Medical tradition was benefited by the actions and inclinations of
the animals.

‘The boar knows the plant, the mongoose knows the remedial (herb); what
ones the serpents, the Gandharvas, know those I call to aid for him.  What
(herbs) of the angirases the eagles know, what heavenly ones the raghatas
(tiny birds like quails) know, what ones the birds, the swans know, and what
all the winged ones, what herbs the wild beasts (deer etc.) know—those I
call to aid for him. Of how many herbs the inviolable kine (aghnya gavah)
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partake, of how many the goats and sheep, let so many herbs, being brought
extend protection to thee. In how many (herbs) human physicians know a
remedy, so many, all remedial, do I bring into thee.’s

MeTEHOD OF PRODUCING DISEASES ON EXPERIMENTAIL Bass

On this point we have some interesting material in the Arthadastra of
Kautilya. According to the text, the smoke caused by burning the mixture
of the powders of Krkanda (a kind of partridge), krkalasa (lizard), grhagodhika
. (a small house-lizard), and andhahika (a blind snake) destroys the eyes and
causes madness. The smoke caused by burning the mixture of krakalise and
grhagodhika causes leprosy. The smoke caused by burning the same mixture
together with the entrails of citrabheka (a kind of variegated colour) and madhu
(celtis orientalis ? or honey) causes diabetes. The same mixture mixed with
human blood causes consumption. The powder of dasivisa (drugs having the
property of slow-poisoning), madana (Randia dumetorum Linn.) and Kodrava
(Paspalum scrobiculatum Linn.) destroys the tongue (atrophic paralysis of
the tongue). The mixture of the powder of matreakaka, jalauka (leech), the
tail of a peacock, the eyes of a frog and piluka (Salvadora perisca Linn.) causes
the disease known as visucikd (cholera). The mixture of pasicakustha (?),
kauddinyaka (), rajavrksa (Cassia fistula Linn.), madhupuspa (Bassia latifolia
Roxb.) and madhu (honey) causes fever. The mixture prepared from the
powder of the knot of the tongue of bhisa (the bearded vulture), nakule (mon-
goose), reduced to a paste with the milk of a she-donkey, causes both dumbness
and deafness. In order to bring about the desired effect on men and animals,
the preparations are to be administered for a fortnight or a month. Mixtures
become very powerful when, in the case of drugs, they are prepared by the
process of decoction and, in the case of animals, by the process of making
powders and in all cases by the process of decoction.?

ExPERIMENTATION OF PoIsoNED Foop aND DRINES 0N LOWER ANIMALS

According to Suséruta® and Kautilya,® the poisonous character of food,
drink, ete., to be used by a king can be detected on various birds and animals.
In this context, Vagbhata adds the names of some more birds. The detailed
account is as follows:

A portion of the food prepared for royal use should be first given to crows
and flies and, if on partaking the same they instantaneously die, the food
should be taken to be poisonous. Poisoned food burns making of a peacock’s
throat, becomes unbearable, burns in several and disjointed flames and emits
irritating fumes and it cannot be speedily extinguished. The eyes of the
cakora bird (the Greek partridge) are instantaneously affected by looking at
poisoned food and a jivajivaka (the common mynah) dies upder a similar
condition, The note of the cuckoo becomes hoarse and a kraufica (heron)
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becomes excited. A peacock moves about and becomes sprightly and a
duka (parrot) and sirika scream (in fear). A swan cackles violently and a
bhriigardja (of the swallow class) raises its inarticulate voice. A prsata (spotted
deer) sheds tears and a monkey passes stools.0 The hen (krkaviku) weeps,
the camikara (a kind of bird) roams about, the duck (kirandava) dies and the
mongoose becomes horripilated.11

ANTIDOTES FOR DISEASES PRODUCED ON EXPERIMENTAL Basrs

Kautilya mentions various recipes for diseases which are experimentally
produced. For instance, the decoction of the roots of srgalavrnte (Bignonia
indica) or madana (Bandia dumeforum Linn.) or sinduvira (Vitez trifolia Linn.)
or lagara (Valeriana wallickii DC) or varuna (Cratava roxburghii) or valli (a
creeper) or of all these mixed with milk, when drunk, removes the effects of
the mixture of madana. The stinking oil extracted from kaidarya (Vanguria
spinosa) removes madness. The mixture prepared from pryasigu (Aglaia
roxburghiana Miq.) and naktamdla (Pongamia pinnata Linn.), when applied
through the nose, removes leprosy. The. mixture prepared from the

kustha (Sausurea lappa C. B. Clarke) and lodhra (Symplocos racemosa Roxb.)

pacifies consumption. Likewise the mixture prepared from katphala (Myrica
nagi Thumb), dravanti (Anthericum tuberosum) and vidanga (Embelia ribes
Burm. f) removes, when applied through the nose, headache and other dis-
eages of the head.12

RecrpeEs FOR ProDUCING DISCOLOURATIONS OF THE SKIN

Kautilya’s Arthasdstra supplies information about how the discolouration
of the skin is to be effected. It says that when any part of the body of a
man is rubbed over with the paste (kalka) prepared from tifiduka (Diospyros
paniculate Dalz.) and arista (Sapindus trifoliatus Linn.) and cow-dung and is
smeared over with the juice of bhalldtaka (Semecarpus anacardiuwm Linn.), he
will catch leprosy within & month. The application of the paste prepared
from guija seeds (Abrus precatorius Linn.), kept for seven nights in the mouth
of a white cobra or a house lizard, brings about leprosy. The external appli-
cation of the liquid essence of the eggs of a parrot and a cuckoo produces
leprosy. The paste or decoction prepared from prydla (Buchkanania lanzan
Spreng.) is a remedy for leprosy .13

Whoever eats & mixture of the powders of the roots of kukkuta (Marsilia
dentata), koddtaki (Duffa pentandra) and datdvari (Asparagus racemosus Willd)
for a month will become white in colour.14

Whoever bathes in the decoction of vaa (Ficus bengalensis Linn.) and rubs
his body with the paste prepared from sahacara (Barleria prionitis Linn.)
acquires a black colour.1s
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Haritila (sulphuret of arsenic) and manaséild (red arsenic) mixed with
the oil extracted from dakuna (a kind of bird) and kasika (a vulture) causes

dark blueness.18

TrST oF PoI1SONED FooD AND OTHER MATERIALS

Kaautilya, in connection with measures for the personal safety of a king,
puts forth tests for food mixed with poison. He says that in a well-guarded
place the head cook (makhdnasika) should supervise the preparation of different
varieties of delicious dishes. The king is advised to partake of such fresh
dishes after making oblations, first to the fire and then to the birds.

When the flame and the smoke turn blue and crackle, and when birds
that eat the oblation die, the presence of poison in the dish shall be inferred.
When the vapour arising from cooked rice has the colour of the neck of a
peacock and appears chill as if suddenly cooled, when vegetables possess an
unnatural colour, and are watery and hardened and appear to have suddenly
turned dry, having broken layers of blackish foam, and being devoid of smell,
touch and taste natural to them; when utensils reflect light either more or
less than usual, and are covered with a layer of foam at their edges; when any
liquid preparation possesses streaks on its surface; when liquor and water
possess reddish streaks; when eurd is marked with black and dark streaks,
and honey with white streaks; presence of poison shall be inferred.!?

Triar, oF Drues oN HomawN Brings (v vivo)

In the Divydvadana (c. A.D. 200), there is a mention of an experiment of
various drugs on human beings with symptoms resembling an advanced
type of intestinal obstruction caused by round worm. An episode in the text
runs as follows:

Once Emperor Aéoka suffered from a severe disease. Faecal odour
used to come out from his mouth and the disease seemed to be incurable.
Consequently, the emperor summoned Kunila, his son, in order to enthrone
him. Having come to know this news, Tigyaraksitd, the queen consort of
Asoka, became extremely worried. She thought that if Kunila succeeds she
would be in danger. She told the emperor about her curative skill so that he
may not take any medical advice from the royal physicians. Having got his
consent, Tigyaraksitd asked the physicians to bring patients of either sex
with the aforementioned symptoms for being examined by her. A cowherd
was suffering from such a disease. According to the advice of the physicians,
that patient was brought to Tisyaraksitd for proper treatment. The patient
was shifted to a hidden and lonely place and was made unconscious (jivitad
vyaparopitah). She opened his abdomen and observed that a long round
worm was lying in the intestine. When the worm went upwards, it
caused vomiting with disagreeable odour (probably faecal odour) and when

5
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it went downwards, it caused purging with the same odour. First of all,
the fine powder of marica (Piper nigrum Linn.) was tried but it could not
kill the worm. Similarly, the powders of Pippali (Piper longum Linn.) and
duithi (Zingibre officinale Rose) were also applied but without any success.
Lastly, the juice of onion (Asphoelus fistulosus Linn.) was used. Thus the
worm died and passed out with the stool. Tisyaraksitd narrated this experi-
ment to the emperor and requested him to take the juice of onion in order to
get the normal health. The emperor expressed his inability to take it as he
was a ksatriya. But Tisyaraksitd advised him to take it for the sake of life.
On her advice, Aéoka took the juice of onion. Thus the worm died and passed
out with the stool. Ultimately Afoka was cured.i®

In this episode, there are four symptoms which can be compared with
those of intestinal obstructions caused by round worms.!® A comparative
chart is being given below:

Divyavadana.20 Savill’s system. of clinical

Medicine.1
1. Faecal odour comes out from the

mouth., (Mukhad uccdro nirgac-
" chatt).

1. Vomiting is a prominent symp-
tom from the onset. It is
copious and projectile, first of
food, then bile and later ma-
terial which is alkaline to lit-
mus and finally faecal.

2,3. It comes on earlier, is more
urgent, and becomes more ra-
pidly stercoraceous in propor-
tion as the obstruction has
taken place in the intestines.

2. There is the presence of a worm in
the intestine. (Pakvdsayasthine
antrayam krmipradurbhitih).

3. When a worm goes upward, the
faecal odour sprinkles out from
the mouth.

(Krmau ardhvam gacchati mukhato,
ducini pragharanit).

4. When a worm comes downwards 4. Abdominal distention is gener-

the faecal material sprinkles out
from the anus.
(Adhogacchati krmau asucini adkah
pragharants).

5B

ally present; it is more in the
flanks with obstruction to the
colon, and more central with
obstruction to the small intes-
tine.
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TesT or PUBE AND Bk Broop DoNE oN ANIMALS

The testing of pure and vitiated blood (rakta pitta) is mentioned by
Caraka?? and Susruta.2? If the blood is pure and mixed with food, arisen -of
excessive vomiting and purging, dogs and crows lick it and if they do not, it is
apparent that the blood is vitiated. Probably, the dogs and crows possess
highly developed alfectory sense which discriminates between pure and vitiated
types of blood.

The people in ancient India seem to have acquired some idea that some
animals are germ-free, a concept of recent growth in the West. The medicinal
text of those times advises association with goats and the use of their meat in
the case of tuberculosis. The synonyms of various drugs go a long way to
confirm the existence of experimental research in ancient India. As an ex-
ample we may mention dsvamaraka for Karavira (Nerium odorum Soland).
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