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to 1 : 20,000 definitely depressed fish activity 
and concentrations of from 1 : 20,000 to 
1:10,000 usually killed the goldfish. To ap- 
preciate the magnitude of these concentrations 
we should remember that on biological stand- 
ardization of various batches of cobra venom, 
one mouse unit equals from 0.01 to 0.005 mg 
by weight. The toxic effect of stronger con- 
centrations leaves no doubt as to the fishes‘ 
absorption of the drug though the quantity 
of the venom by weight was too slight to 
demonstrate its absorption chemically. The 
transient primary depression noted after use 
of crude venom did not occur after use of 
neurotoxin solutions, which did not depress 
and usually stimulated goldfish activity but 
were toxic in concentrations of 1 : 50,000 to 
1 : 10,000. For comparative purposes it should 
be borne in mind that the usual therapeutic 
dose of cobra venom solution for human beings 
is 10 mouse units, which corresponds to the 
therapeutic dose of morphine, 15 mg. 

The writer employed an ichthyometric study 
of goldfish activity to throw some light on the 
chemical nature of cobra venom. Faust and 
other older writers on snake venoms held the 
view that they are closely related to sapo- 
toxins? This opinion was probably due to the 
powerful hemolytic properties of crude cobra 

4Faust, E. S., Heffters Handb. d .  exp. Pharma- 
kol., 1924, W 2 ,  426. 

venom which, in addition to neurotoxin, con- 
tains various hemotoxic principles such as 
hemolysins, precipitins, and hemorrhagins, 
coagulants and anticoagulants. The most re- 
cent work on the chemistry of cobra venom 
claims that its neurotoxin is neither an alka- 
loid nor a saponin but closely related to the 
glucosides.5 I t  is therefore surprising that 
certain German writers claiming that cobra 
venom is an animal saponin have attempted to 
introduce clinically preparations of plant 
saponins fortified by vegetable proteins and 
carbohydrates? An ichthyometric comparison 
of cobra venom and various saponins conclu- 
sively disproves the sapotoxin hypothesis with 
regard to the chemical nature of cobra neuro- 
toxin. The present writer has performed 
numerous experiments on goldfish with sapo- 
nins, and particularly with saponin (Merck) 
and with digitonin, a powerful saponin of the 
cholan group,’ and found that the former in 
concentration of 1:2,000 poisoned the fish 
while the latter, even in concentrations of 
1 : 100,000 usually ki1,led- them. These sap+ 
nins were also tested for any possible analgesic 
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action on rats by the Macht method, described 
in these PROCEEDINGS: and the results uni- 
formly yielded by such experiments were nega- 
tive. Figs. 2, 3, 4 and 5 show a normal ich- 
thyogram and ichthyograms exhibiting the 
effects of morphine, 1 : 2,500, introduced a t  
the point of the arrow, and of 1 : 100,000 solu- 
tions of cobra venom and digitonin, respec- 
tively. 

1.  An ichthyometric study of 
the effects of cobra venom and morphine on 
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8 Macht, D. I., and MacM, M. B., PROC. SOC.  
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goldfish revealed a marked difference between 
the two drugs, morphine in certain concentra- 
tions depressing and killing the fish in 12 hours 
while both crude cobra venom and cobra 
neurotoxin solutions, far from inducing death 
in 24 hours, depressed but little and usually 
stimulated goldfish activity. 2. An ichthyo- 
metric comparison of cobra venom solutions 
with solutions of saponin (Jlerck), and digi- 
tonin reveals that while the saponins are ex- 
tremely toxic for goldfish, cobra venom is not, 
a finding which discountenances the sapotoxin 
hypothesis with regard to its chemistry. 




