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NOTES OF A RESEARCH UPON THE NATURE 
OF COBRA-POISON. 

By R. Norris Wolfenden, M.D., Cantab., F.C.S.* 

In a former number of' this journal (Septem- 
ber 1884), I published an account of some 

preliminary experiments made by me with 
cobra venom, with the object of finding its 
chemical nature. I have since then consider- 

ably extended these experiments, and in part 
corrected the impressions I first formed, and I 

think it will be of more than passing interest 
to those concerned in unravelling the nature of 
these deadly venoms, if I give some account of 
my further experiments and the conclusions 

they have led me to. I do not propose to go 
into great detail, as I purpose publishing my 
results in extenso shortly ; but the conclusions 
to which I have been led by these experiments 
are, I think, of sufficient importance to interest 
your scientific readers, and I venture to think 
that some account of them will not be un- 

acceptable. 
In the paper above referred to I stated that 

I had found globulin and serum albumin to be 

constantly present in cobra venom, and to be 
both toxic in a high degree. The globulin 
I found to kill by affecting the respiratory 
system, causing death by asphyxia; and the 
serum albumin, I concluded to be a paralysing 
venom. It seemed to me to be of paramount, 
importance to determine whether these, or any 

other, proteids were the really toxic principles 
of the venom, for there was the possibility 
referred to by Warden and Waddell in their 
book upon abrus-poisoning that there might be 
some toxic body of great power of a nonproteid 
nature, either carried down with the albumins 

mechanically, or in some way intimately mixed, 
with the proteids, and that this body might be 
the principal, if not the sole, origin off the 
toxic power of the venom. This suggestion was, 
a very pertinent one, and "Waddell's remarks 
in criticism of Weir Mitchell and Reichart's 

method of separating the globulin by dialysing 
were just. The method of treating snake 
venoms used by these American observers is 
a good one, for, in dialysing, t,he globulin is 
thrown down very readily on the dialyser, as 
a fine white precipitate, and can be separated, 
from the rest of the solution ; but the method of 

separating the two bodies is, owing to the ex- 

treme fineness of the globulin precipitate, an 
exceedingly difficult one. Centrifugalising the 
globulin precipitate would very likely effect 
that object; but, without this, means, I do not 

think it is possible to get the globulin entirely 
free from serum albumin, or the serum albumin 
entirely free from traces of globulin. I have 
tried, but found the method unsatisfactory. 
For precipitating and removing albumins from 

solution, there is 110 more accurate method than 
that of saturation, since, as long ago shown by 
Hammaraten, every trace of globulin can be 
removed from a solution by saturating and 
shaking with Mg S04 in bulk, while in the 

MgS04 filtrate, the whole of the serum albumin 
is thrown down by saturation and shaking with 
Nn2S04. 
On dialysing a solution of cobra venom, the 

outside fluid undoubtedly is toxic. The out- 
side fluid contains a good deal of proteid in 
solution, when the dialysis is prolonged for 
24 to 48 hours, or 3 to 5 days. The important 
point is, whether any body has dialysed out 
into the surrounding fluid of a nonproteid and 
yet toxic nature. This point, fully appreciated 
by Waddell in his critical remarks, had not 

escaped me, and I thought it advisable to make 
a series of experiments to determine whether 
the proteids were the essential and only toxic 
bodies present in cobra venom. As to the 
nature of the proteid which dialyses in pro- 
longed dialysis, I Avill say something further on. 
A nonproteid and crystalline body of a very 

toxic nature has actually been described to exist 
in cobra venom. Blyth, who asserted that he 
had obtained such a body, christened it cobric 
acid, and described it as an acid crystallising in. 
long needles of a very remarkable shape. The 
method by which he obtained this body was by 
coagulating the proteids by adding absolute 
alcohol,, and after filtration, precipitating by 
lead acetate, decomposing the lead byH2$, and 
evaporating down in vacuo; or by another 

method, coagulating- the albumins as before, 
and shaking the filtrate with, ether, and evapo- 
rating down the ether. The dialysates of. 

cobra-poison are said by Blyth to be toxic, and 
to, contain this body. Blyth's methods are 

open to considerable objection, the experiments 
described in. his paper (see the Analyst, Vol. I).> 
are insufficiently detailed; and I think he must 
have obtained some body which is certainly 
not present in every specimen). Nevertheless, 
the poisonous quality of the dialysates isj I 

think, due entirely to the proteid contained:in 
them, since they become harmless when all the 

proteid is removed. First, I will discuss the 

question whether there is: any toxic body of a 
nonproteid nature in the venom. 

This might be either an. alkaloid or a body of 
the nature of Blyth's cobric acid. 

I may dispose ofa the first assumption at once 
by saying that though I have made examina- 
tions of cobra venom; by the Staas Otto method1 
I have not discovered the faintest trace of an 
alkaloid, either volatile or fixed* In?.this, mv 

* Communicated;through Dr. Vincent Richards, Goa- 
lundo. 
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experiments harmonise with the statement, made 
by Weir Mitchell in his note to the Lancet 

(1883), in which he states that Professor Wolcott 
Gibbs, who made an examination of cobra venom 
for him, in the endeavour to detect a pto- 
maine, failed entirely tomeet with any such body. 
Gautier is said to have extracted two ptomaines 
from Naja tripudians venom, but I have never 

been able to get any detailed description of his 
method or statement ; and so far as my experi- 
ments go, I must certainly agree with Professor 
Wolcott Gibbs, and affirm that there is no indi- 

cation of an alkaloid in cobra venom. Indeed, 
as I will show further on, the removal of the 

proteid so completely robs the venom of its toxi- 
city, that one is compelled to admit that the pro- 
teids are the poisonous principles of the venom. 
With regard to the other hypothetical 11011- 

proteid constituent of cobra venom, I can only 
say that I have been unable to meet with it, out 
of four specimens. I find on dialysing cobra 

venom, and treating the dialvsates after Blyth's 
methods, 110 trace of a " cobric acid," leaving 
crystals such as he has figured in his paper 

(vide the Analyst), or having toxic characters. 
It is true that the dialysates are generally 
faintly acid. The nature of this acid I have 
not determined, but, after complete removal of 
the proteids, these dialysates are non-toxic. 
If a body having the extremely toxic nature 
of cobric acid?a nonproteid and crystalline sub- 
stance?existed in all specimens of cobra venom, 
it would surely dialyse readily, and we should 
detect its presence after a few hours' dialysis. 
The early dial}Tsates of cobra venom are, how- 

ever, entirely non-toxic, and they give 110 trace 
of proteid; but after two to five days, sometimes 
after one day (where the parchment papers have 
been left soaking in water for 48 hours), these 
dialysates are toxic, but as I have said they lose 
this power 011 removal of the proteids in solu- 
tion. The proteid which makes its appearance 
upon prolonged dialysis is an acid albumin, 
and this is toxic. That it is not peptone is 
evidenced by the fact that the dialysate gives 
a precipitate with Acetic Acid and Ferrocyanide 
of Potash ; and that it is an acid albumin is 

proved by the fact of obtaining a neutralisation 
precipitate and a precipitate on boiling with 

MgS04 and other reactions. 
The only other possibility of the venom 

being due to other than its proteids is, that it 
might have some dependence upon bacteria or 
bacilli. The antecedent improbability of such 
a view is sufficient almost to negative it; but I 
have put it to the proof and found that there is 
nothing in cobra venom which will grow under 
the conditions favourable for bacteria. 
The rapidity of the poisoning points to a 

chemical origin and not a bacterial, and the 

phenomena of heat action on the venom dis- 

pose of such a suggestion, which receives a 

direct negative from experiment. Indeed, the 
facts already known as to the nature of the 

venom, the action of heat, upon it, the action of 
metallic salts and such oxidising bodies as Per- 

manganate of Potash, all point to the proba- 
bility of the venom being proteid. Wall's 
book (Indian Snake Poisons) contains much 
valuable evidence upon this point, and he sums 
up the question as follows: " It is reasonable, 
therefore, to conclude that, as long as the poison- 
ous agent of cobra venom is capable of recogni- 
tion chemically as albumin, so long is it poison- 
ous, and no longer." The direct proof of such 
a seemingly startling proposition was, however, 
wanting, though Wall's inference was undoubt- 
edly correct. This direct proof is contained 
in my experiments. I have disposed of the 
alkaloidal idea, the cobric acid theory, and any 
bacterial origin of the venom. I will now state 
some experiments, upon which I base my con- 

clusions, that the power of the poison is depend- 
ent on its proteids. 

First, as to the action of heat upon cobra 
venom : 

It is known that though heat diminishes the 

power of cobra venom, it does not destroy it 

entirely, unless the application of a high tem- 

perature is continued for a considerable time. 
Why is this ? I believe the answer to be, that 

heating up to 100?C. lessens the toxic power 
of the venom by coagulating such proteid bodies 
as are coagulable below this point ? these 
are globulins and serum albumins. But there 
are proteids which are not removed or coagu- 
lated by heat, arid cobra venom contains one 

viz., acid albumin [possibly also a peptone 
(Weir Mitchell)]. The action of heat upou 
cobra venom would, therefore, be to coagu- 
late its globulin and serum albumin, and to 

leave its syntonin. That this is so, I am con- 

vinced, since from venom treated in this manner, 
?that is, by boiling for 10 to 15 minutes 

at 98?C., and filtering off all flakes ofcoagulum, 
I find in the fiitrate from the coagulated proteid, 
a body giving the chemical reactions of acid 

albumin, and like it, being precipitated partially 
by saturating with MgSO+ and completely on 
boiling. It is then the presence of acid albumin 

l ? ? 

in boiled cobra venom that causes it to retain 

considerable toxic power even after removal of 

all coagulum, and experiments detailed by other 
observers as to the action of heat on the venom, 
and apparently somewhat contradictory,are quite 
intelligible in this view. 

Heating cobra venom in solution removes 

successively globulin and a slight quantity of 
serum albumin, the former coming down gener- 
ally between 60??73?C.,the latter between 74?? 
84?C. The former is a body precipitated com- 
pletely by saturation with MsS04 and shaking, 
the latter by Na2S04. The globulin also comes 
down as a white precipitate upon the dialyaer. 
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The coagulum from boiled cobra venom is 

completely harmless, not so the filtrate, which, 
still containing syntonin, is toxic. 

The action of potassium permanganate upon 
cobra venom, receives an easy explanation when 
oue remembers its action upon albumins. These 
bodies are completely changed by it; the albu- 
miu being completely oxidised with the pro- 
duction of one or more acids, differing from 
albumin in containing a smaller amount of 

carbon, and considerable amount of more oxygen 
("Briicke's acid," " oxyprotosulphonic acid," 
&c.) Antidotes must, therefore, be sought in 

compounds that will oxidise the cobra proteids 
alone. 
The proteids of cobra venom may be removed 

thus, partially or wholly? 
1. By heating up to 98??100?C. 
2. By double saturation with MgSO^ and 

Na3S0+. 
3. By treatment with lead acetate or lead 

oxide, and subsequent removal of lead. 
4. By boiling with ferric acetate. 
The latter is perhaps the most satisfactory 

method, and is moreover clean and easy. The 
removal of the proteids from a solution is com- 
plete, the only one left being peptone, where it 
exists. Saturation with the double salt of mag- 
nesia and soda sulphates also removes all albu- 
mins except peptone. I find that the complete 
removal of all proteid from cobra venom by 
th ese methods renders it inert. The toxic dia- 

lysates, which contain much proteid, are also 
rendered inert by depriving them of their albu- 
min in this manner. The dependence of cobra 
venom upon its proteids for its toxic power is 
thus demonstrated. 

Of these proteids, I believe three to be con- 
stant, viz., globulin, serum albumin, acid 

albumin, and, possibly a fourth is present 
occasionally, viz., peptone. In my former 

paper in this journal, I stated that I could 
not convince myself of the presence of peptone 
in cobra venom. I am not now certain of 
its existence. What dialyses, after dialysis for 
more than a few hours, appears to be acid albu- 
min, since it gives a neutralisation precipi- 
tate, and also one with Aceric Acid and Ferro- 

cyanide of Potassium. The removal of this 

body from the dialysates by boiling with Ferric 
Acetate (after Hofmeister's method) is easy, 
but in the resulting filtrate I obtain no buiiet 

reaction, and only the faintest opalesence 
with phosphotungstate of soda, indicating the 

possible existence of a trace of peptone. This 
is not constantly the case ; and I think that 
peptone, when it is present, is probably acci- 
dental, and only 'in small traces. Applying the 
same method to solutions of the venom which 
have ̂

 

been saturated for the removal of their 
proteids, I met with the same ill-success in 
testing for presence of peptone. 

With regard to the action ot these different 

proteids upon the living organism, I think 
that the acid albumin is toxic, exerting its 
action chiefly upon the respiratory apparatus, 
and killing by final asphyxiation. In this 

respect it is, I think, like the globulin, though 
probably not so toxic, or so rapid in its action 
as this latter body. When this is removed 

from the solution?dialysate, or boiled venom? 
by treatment with Ferric Acetate, the residue, 
which may contain a trace of peptone (?), is 

non-toxic, even a large syringeful injected into a 
rat being followed by no result. The serum 

albumin, I think, kills by an ascending paralysis, 
without that implication of the respiratory 
system that I regard as so characteristic of the 
globulin, and, I think, in a lesser degree of the 
acid albumin. 

Observers, who like myself, work at a dis- 
tance from the origin 'of these snake venoms, 
do so at a great, disadvantage. Having to 

operate with the dried venom is unfortunate, 
though probably the results thus obtained would 
not essentially differ from those obtained by 
the use of the fluid venom. The amount of 
material is also limited. The advantages of 

working on the spot are obvious, and this must 
atone for whatever shortcomings my researches 
suggest. I acknowledge their incompleteness, 
and I must also publicly acknowledge my obli- 
gations and thanks to Dr. Vincent Richards, 
and also to the Indian Government, to whom 
this gentleman kindly applied for a supply of 
cobra venom for my use, and to which they 
very courteously responded. I am in hopes of 
being able to take up the investigation of this 
subject again at the point where I now leave it, 
in consequence of having come to an end of 

my supplies of venom. To briefly sum up, I 
believe the toxic power of cobra venom 

(1.) Is due entirely to its proteids. 
(2.) Is not due to any alkaloid, poisonous 

acid, or ' germs.' 
(3.) Removal of the proteids at once des- 

troys the toxicity. 
These proteids are : ? 

1. Globulin 
2. Acid albumin >all toxic. 
3. Serum albumin J 
4. In some specimens traces of peptone? 

non-toxic. 

The relative amounts of these proteids are 
very variable in different specimens, the two 
first being always greatest in my samples, and 
the serum albumin being sometimes only in 
very small amount. 

These researches were conducted in Uni- 
versity College, London, and I have to thank 
Professor Schafer for his kindness. 
London, Sept.-, 1885. 


