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AN ACCOUNT *

SOME RESEARCHES INTO THE NATURE

AND ACTION OF SNAKE VENOM.

By Carraix ROBERT HENRY ELLIOT,
M.B., B.8.Lond., F.R.C.8.Eng., D. P.H.Camb.,
Indian Medical Service, Madras,

[TaE work dealt with in the followin pages was carried out
with the aid of a grant most generously made to the writer for
the purpose by the Madras Government, and it seems fitting
that this record should be prefaced with an acknowledgment
of the author’s indebtedness to that Government for the large-
hearted policy which has enabled him to carry out these
researches ; he is all too conscious of how little has been done
in return for their generosity. ]

I.—PrELIMINARY REMARES ON THE METHODS Emrrovep.
Method of Collecting and Storing Venom, RBile, ete.

In order to collect and store venom, bile, etc., the snake is
first chloroformed and nailed on to a deal table; the blood is
then collected by manipulations to be deseribed later on, and
the gall bladder is removed by making a long median ventral
incision over it, cutting ont the bladder together with the
surrounding fat, and then making an incision into the most
dependent part of the gac with a sharp Enir of scissors ; the
bile flows into an evaporating dish, which is at once removed
to a water bath kept at a temperature of 100° F.: as 800N a8
the contents of this dish have dried the vessel is )i:l'aced under
the receiver of an air-pump, over concentrated sulphuric acid,
and the air is exhausted ; after twelve hours in the receiver
the dish is removed, and the now dry bile is easil separated
from the bottom of the dish, with the aid of a spatula or knife :
it is at once placed in a dry glass tube, and tightly corked till
required for use.

After removing the gall bladder the poison gacs are next
dissected out, and their contents squeezed into a dry watch-
glass, which is placed in a cupboard for a few hours till the
poison dries into scales ; if the atmosphere is damp, as is the
ease in the monsoon, the venom is dried by floating the watch-
glass on a water bath at 100° F. fcr a couple of hours. The
ease with which the poison separates from the glass when
dry is remarkable ; tapping the bottom of the glass is enough
to separate the whole amount of venom from it in a few
seconds. The dry poison is removed without delay into glass
tubes previously dried at a high temperature, and allowed to
cool before use; the tube is tightly corked as soon as filled.
When undertaking a series, or a number of series of experi-
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found that this method introduced many difficulties. It was
found, for example, that a dose of cobra venom corresponding
to 0.0004 gram was the lowest dose per kilo. fatal to a rabbit ;
on the other hand, higher doses than this from time to time
roved non-lethal, and rabbits occasionally recovered from
oses as high as o.oo07 per kilo., thou%h this was very rare,

If one fact stood out in bolder relief than any other it was
this: that the personal element (if one may be excused the
term applied to animals) is a factor never to be forgotten,
Granted that the greatest care is taken to weigh the animals
under the same conditions, that the poison is from the same
stock, and most carefully weighed and apportioned, that
every effort is made to inject the venom into the same tissues
in all experiments, and to keep all known conditions as even
as possible, granted all this, there still remains an element of
uncertainty as to the fate of the subject which I ecan
only attribute to ** the personal factor.” In order to eliminate
this factor as far as possible, the dose chosen has always been
one capable of certainly causing death, or at least of producing
serious symptoms of enake poisoning.

In order to impose a further ch on results, no series of
experiments was undertaken without putting aside one or
more animals as control snake-poison subjects. By this
means the standardising of the lethal dose was kept as
accurate as Jmsible. This was the more necessary, becanse it
was noticed that ecertain batches of animals presented a

ater resistance than others, possibly due to the method of

eeding, ete.
Lethal Dose for Various Animals.

Rabbits will often appear to get over the first effects of the
venom, and will look as if on the way to recovery, but loss
of weight continues, and after a longer or shorter period
animals will succumb which at first sight one hoped would
survive ; their lower resistance to these secondary effects of
venom poisoning renders them very inferior to fowls as sub-
jects; the latter make a better fight to begin with, and do not
suffer to anything like the same extent from remote sequelz,
Eabbits in the hills of India are also very sasceptible
to the influences of the frequent and trying changes of climate
which prevail. .

All doses of cob bel Rﬂbbiéﬁi luding o.0003 kil

cobra venom below, and including o. M per i
b weight proved non-lethal ; doses of n.mof,uu.mug,g:?:d Eunqﬁ ﬂagrl:r.
per kilo. were lethal in most cases, but could not be certainly relied on:
Vel o.0007 Eram g-ar kilo. occasionally failed to kill, but it never failed to
produce grave and well-marked signs of cobraism ; doses of c.0008 and o.oo0g
were fatal in a very few hours. dose of c.coor gram per kilo. killed in
from six to ulight-em hours as a rule, but life might ba prolonged for days;
it was accordingly selected as the dose for most of the experiments. -
above conclusions appear to harmonise well with Professor Calmette's ob-
servations on dosage in his lecture delivered in the laboratories of the
Royal Colleges on July a2q7th, 18g6.

abola venom in doses of c.ooog up 0 0.0009 took a fortnight or more to
kill ; even 2o high a dose as o.cor took twelve days to kill, and oune of o.00z
took seven days ; a dose of o.003, however, killed with very fair uniformity
in under twelve hours; o.ocy killed in four hours and a-half. The dose

ﬂaﬁﬁ“ gram per kilo. was, therefore, chosen for daboia poison experi-
Fouwls,

Cobra venom in doses up to and under e.cor proved non-lethal: c.cors

mp&\;gllo. kliﬂel:? %n fifty ]_mursd;tluuluz a.t'lud o.ocozs Killed in over twelve
) 0.00 etween s ours ;

S e ael&c?—ed. ix and twelve hours ; these latter doses were

Daboia venom in doses of and above o.003 gram per kilo. of body weight

proved fatal ; o.co m killed in ab Ive hours ; i
also proved lethal S D about twe urs; all higher doses




