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In the October number of the Indian Medical 
Gazette a resume appeared of the lono- awaited 
report of Surgeon-(ieneral Bannerman, i.m.s. on 

his experiments on the permanganate treatment 
of snake-bite. It is sincerely to be hoped that 
the publication of the full report will not be 
further delayed, as in such an important matter 
full details of the experiments are necessary to 
allow its weight, in relation to the very different 
conclusions arrived at by other workers, being 
estimated. For example, in the resume it is 
stated that the experiments showed that " 

even 

four times the amount which serves to neutralise 
cobra venom in a test tube will not with certainty 
prevent fatal poisoning an animal which has 
received 10 minimal lethal doses, and that the 
same quantitative relations obtained when daboia 
venom was used." To those unacquainted with 
the details of the subject this may seem at 
first sight to be an argument of some impor- 
tance against the likelihood of the permanganate 
method being of practical value, whereas it really 
affords the strongest evidence in its favour. 
Thus, in the case of the cobra, the full amount of 
venom obtainable from a fresh vigorous snake is 
just about ten lethal doses for a man. Yet bv 
implication, four times its weight of permanganate 
did in some cases prevent fatal poisoning in 
animals by such a large dose of venom, although 
it is probable that this snake very rarely actually 
injects its full dose into the human subject, for 
reasons which will appear presently, while there 
is no practical difficulty or objection to applying 
very much larger quantities of permanganate 
than four times the weight of the venom, as the 
necrotic effect on the tissues, which was of course 
well known to previous workers, is nothing 
compared to the chance of saving a patient's life. 
In the case of the daboia, not much over one 
lethal dose for a man is ejected from freshly 
caught reptiles when allowed to strike, so that in 

Note.?The experiments in which the treatment was 
carried out immediately after the injection only have been 
omitted to simplify matters and as being of no practical 
value. 
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some of the Bombay cases nearly ten times as 

much venom as is likely to be received by a human 

being was successfully neutralised by the small 
amount of permanganate used in the animals 
referred to, so these experiments are extremely 
favourable to the treatment. 

Next let us see whether the recently published 
experiments on dogs warrant the sweeping con- 
clusion in the last sentence of the paper. For 

this purpose we may summarise the figures given 
in the October paper in a form which will be 

more intelligible to those who have not them- 

selves worked at the subject. 

Table Summarising Surgeon-General 

Bannerman's Kesults on Dogs. 

VTm Lethal doses. Time before Died Cured Percent. 
No. treatment. cured. 

Cobra 1 5 to 30 minutes 6 11 65% 
2 5 1 6 83% 
3 5 3 3 50% 
3 30 4 0 0% 

Daboia 2 1 ,, 2 0 0% 

? 2 2 to 5 ? 
3 3 50% 

2 30 2 2 50% 

In the first place, a curious discrepancy in the 
results will be observed, in that the daboia cases 
treated after one minute both died, while of 

those not treated until 2 to 30 minutes after the 

injection of the venom half recovered. 
Secondly, when the figures are set out as in the 

above table it becomes clear that the results are 

highly satisfactory to the treatment, for with the 

exception of the discrepancy just noted, and also 

the failures when the treatment was not begun 
until 30 minutes after three lethal doses of cobra 

venom?-an extremely severe test when it is 

remembered that in actual practice a ligature is 

practically invariably tied above the bite by 
Indians, which at once checks the absorption of the 
venom?the experiments show a uniform recovery 
rate of from 50 to 83 per cent. That is a consi- 

derable majority of the animals were saved from 
inevitable death : a success it would be difficult to 

find a parallel to in the whole range of medical 
science for any antidotal treatment against a very 
deadly poison injected subcutaneously. It is 

hardly necessary to point out that the other 

experiments mentioned, in which dogs were 

bitten by poisonous snakes, the doses received by 
them would be so far in excess of anything 
possible in adult human subjects, who form the 
vast majority of cases in India, that they are of 
no practical value whatever. 

Stress is also laid on the fact that the experi- 
mental injections of venoms were made just 
under the skin, while under natural conditions it 
is stated the snake's fangs penetrate much more 
deeply, adding considerably to the difficulty of 
treatment. This is only true in the exceptional 

cases in which a daboia, or possibly an echis 
carinata, which have much longer fangs than 
the minute ones of colubrine snakes, happens to 

strike a fleshy part. As a matter of fact, I have 
already recorded that in three-fourths of a consi- 
derable series of cases of snake-bite of which I 

have records, the bite was inflicted on the hand 
or foot, nearly invariably on a finger, the dorsum 
of the foot or the ankle, where there is no 

material depth of tissue, a very essential point 
which makes the treatment easy to carry out 

efficiently in the human subject in the great 
majority of cases, and which also makes it very 
difficult for the snake to inject its full quantity 
of venom, for the orifice of escape is not at the 

tip of the fang, but a little way up on the ante- 

rior surface. Moreover, I have a record of a 

patient bitten by &'daboia in three places on the 
fleshy part of the upper arm, making six 

punctures, who was successfully treated with Sir 

Lauder Brunton's snake lancet by a layman 
situated very many miles from any medical help, 
so even such rare cases are by no means hope- 
less. 

In face of the summary of Surgeon-Greneral 
Bannerman's experiments on dogs given in the 
above table I was much astonished to read his 

conclusion that " 
As a practical measure for 

employment after actual snake-bite it appears 
to be of no practical value whatever." Even if 
this statement were justified by the records so 

far published, which I entirely fail to see, it 
would require the very important qualification "? 
of no use whatever?IN DOGrS," for my 
experiments of 1903 clearly showed that the 

method was signally successful in cats. As a 

matter of fact dogs are very unsuitable animals 
for these experiments, for it is well known that 

they absorb cobra venom with extraordinary 
rapidity, as is clearly shown by Fayrer's classical 
experiment in which the tail of a dog bitten by a 
cobra was cut off inside the bite a few seconds 

after, yet the animal died from the venom 

absorbed in that short time. 

If, however, the cure of only from 50 to 83 

per cent, of Surgeon-General Bannerman's dogs 
(with the exclusions already detailed) are to be 

considered even to prove that the method is of 
no use in those animals, then in view of my 
greater success with cats the question resolves 
itself into one as to whether it will be found to 
be of value in man, which must ultimately be 
decided by actual experience. For a number of 

years past I have done my best to collect trust- 

worthy evidence of undoubted bites by poisonous 
snakes, and at the Bombay Medical Congress I 

summarised all the results which had been 

reported to me by competent men, mostly Indian 
Medical Service Officers, in a table which is worth 

quoting here, as it will probably have been 

seen by few. 
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Table of cases of authenticated bites by 

POISONOUS SNAKES TREATED BY PERMANGANATE 

OF POTASH BY SlR LAUDER BRUNTON'S METHOD. 

Snake. Cases. Recovered. Died. Total. 

Cobras ... 
12 11 1 

Kraits ... 3 3 

Daboia ... 
4 4 

Other vipers ... 
1 1 

Fib viper ... 
1 1 

Total ... 21 20 1 

It will be observed tliat the table includes a 
number of cases of bites by the commonest deadly 
snakes of India, namely, cobras, kraits and 
daboias (Russell's Viper), while I have also been 
informed of a cure of the bite of an Echis cari- 

nata, which is not included as I have not full 
details of it. I particularly asked that all fatal 
as well as successful cases should be reported to 
me, but after liberal allowance for the possibility 
that recoveries are more likely to be sent than 

failures, still the fact that 20 out of 21 consecu- 

tive recoveries in cases in which the snake biting 
the patient was identified?for only such are 

included in my table, and I have numerous other 
reported successes?furnishes conclusive proof that 
the method can and has saved a number of per- 
sons bitten by undoubtedly poisonous snakes ; for 
such a lengthy series cannot reasonably be ex- 

plained away on the supposition that in none 

of them did the patients receive a lethal dose, 
especially when they include so large a propor- 
tion of cobra bites, in which up to ten fatal doses 
may be injected. 

Whatever, then, may be considered to be the 

correct deductions from Surgeon-Greneral Banner- 
man's experiments on dogs or mine on cats, the 

incontestable fact remains that Sir Lauder Brun- 

ton's method has saved a number of valuable 

human lives, and further that it is the only 
practical method of treating this terrible affliction 
under ordinary conditions of practice in India; 
although it should always be supplemented by 
the intravenous injection ofantivenine in efficient 
doses in the rare cases in which this is possible, 
always bearing in mind that to neutralise the 

full amount of venom that may be injected by a 
cobra about three-quarters of a pint of serum is 

required (probably containing a lethal dose of 

horse serum), so that it is not likely to be of 

much service unless most of the venom has first 

been destroyed locally by the application of per- 
manganate. 
No one would be better pleased than I should 

be to see a more efficient and practical method of 

treating snake-bite than that of Sir Lauder 

Brunton, but until one is discovered such a conclu- 
sion as that in the concluding sentence of the 

paper under discussion, which I venture to think 

I have shown above is utterly unjustified by the 
experiments yet recorded, can only lead to regret- 

table loss of life due to the neglect of the only- 
known effective treatment of snake-bite under the 
conditions in which the infinite majority of cases 
are met with in India and other snake-infested 

countries, to help to avoid which retrogression is 
the object of this paper. 


