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Some Properties of ‘Rattlesnake Venom Following 26 Years Storage.* (25654) 
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Desiccated extracts of some snake venoms 
retain their lethality for long periods of time 
when stored in closed containers in the dark 
( 1,2.3,4). However, certain evidence suggests 
that some desiccated venoms may deteriorate 
with time even under optimum conditions of 
light, vacuum and temperature (3,s) .  While 
stability of a venom may be a function some- 
what dependent upon the family, genus, or 
species. lethality and specific modes of action 
of the venom can be altered by the method of 
storage. 

Studies dealing with toxicity of venoms fol- 
lowing periods of long storage are usually con- 
fined to1 determinations of m.1.d. or LDjo and 
give no indication of the changes in zootoxi- 
cologic properties. The possibility must be 
considered that fractions of these complex 
mixtures may be altered without markedly in- 
fluencing lethality. The present investigation 
was initiated to determine the lethal doses of 
certain rattlesnake venoms stored for 26 to 
2 7  years, and to ascertain the status of several 
of the known zootoxicologic properties of 
these venoms ( 6) .  

Materials and methods. The venoms were 
extracted and prepared on the following dates 
after the methods described by Klauber (6) : 
Crotalus att’ox, lot 451, July 16, 1932; C. ce- 
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rastes, lot 453, July 16, 1932: C. mitchclli 
nzitchelli, lot 510, July 4, 1933; C. r u b ~ r  YU- 
ber, lot 496, July 17, 1933; and C. viridis viri- 
dis, lot 462, Sept. 10, 1932. The intravenous 
and intraperitoneal m.1.d. and LD5[) of the 
dried venoms were determined in 20 g mice as 
described elsewhere( 7 ) .  Studies of the effects 
of the venoms on neuromuscular transmission 
were made using 15 Bulbring phrenic nerve- 
diaphragm preparations( 8) modified for 
studies on ven80ms (9). Studies of cardiovas- 
cular, respiratory, and central nervous system 
effects were made on cats as fo~llows. 

In 15 adult cats under pentobarbital hyp- 
nosis a colmmon carotid artery and femoral 
vein were camdated folr measurement of ar- 
terial and venous pressures. Bipolar elec- 
trodes were placed in the skull over the 
frontal, parietal, and occipital lobes, bilater- 
ally. Conventional limb, unipolar extremity, 
and precoirdial leads were affixed. All elec- 
trodes were connected to a Medcraft model D, 
%channel electroencephalograph. Respira- 
tions were recorded by means of a cantilever 
pneumograph( 10) fed into the electroen- 
cephalograph. In  2 animals intermittent arti- 
ficial respiration was carried out by polsitive 
pressure breathing through a tracheal cannula. 
Cisternal pressure was measured through a 
20-gauge needle fixed in the cisterna cerebel- 
lomedullaris, and connected to a modified 
Brodie tambour in parallel with a water mano- 
meter. The tambour activated a wire strain 
gauge transducer which molddated the ampli- 
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tude of a 5-cycle carrier feeding the response 
into the electroencephalograph. A femoral 
vein was cannulated for subsequent injection 
of 2.5 to 10.0 mg of one of the venoms dis- 
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solved in 2 ml of saline. All animals were he- 
parinized. 

Rrsults. Table I shows intraperitoneal 
m.1.d. in mice of 5 venoms prepared by Klau- 
her i n  1932-33, as determined by Macht ( l1)  
i n  1937. Githens and LVolff in 1939(12), and 
hy us in 1959. 

Five mg of C. mitchelli mitchelli venom 
caused complete cessation of the indirectly 
elicited diaphragmatic contractions in 9 min- 
utes. The blocking capacity in both the 
stored and fresh toxins decreased in the fol- 
lowing order: C. mitchelli mitchelli, C. ceras- 
tes ,  C. viridis zriridis, C. ruber ruber and C. 
afrox,  the last requiring 2 2  minutes to produce 
a complete neuromuscular block. 

Fig. 1 shows changes produced by the ven- 
oms in arterial, venous and cisternal pres- 
sures, respiratory rate, and sample electro- 
cardiograms and electroencephalograms. While 
all venoms produced similar responses, there 
were individual differences in degree of reac- 
tion. These appeared to be dependent upon 
amount and kind of venom injected. In  gen- 
eral. there was a greater variety of responses 
t o  these venoms than those freshly prepared 
and tested in another group of animals( 13), 
and those described by other investigators 
(14).  Following injection of the venom there 
was an immediate fall in systemic arterial 
pressure concomitant with an increase in ve- 
nous and cisternal pressures. Cats receiving 
artificial respiration displayed similar hypo- 
tensive reactions. Apnea of 10 to 45 seconds 
duration usually occurred after arterial blood 
pressure had begun to fall. The ensuing res- 
piration was more shallow and -rapid, and 
tended to be abdominal in type. Electro- 
cardiograms showed disturbances in rhythm 
and ischemic injury patterns. The most com- 
mon findings were depression of S-T segment, 
and deviation of T wave from normal, In  
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some animals no significant changes in elec- 
trocardiograms were observed. In 2 cats an 
ectopic ventricular rhythm developed within 
5 seconds following injection and persisted for 
10 to 30 seconds. This was followed by sinus 
bradycardia with pronounced S-T segment 
shift. and eventually a complete heart trlock. 
The electrocardiographic tracings were sub- 
ject to considerable variation, and while myoi- 
cardial ischemia, or injury, in some animals 
may have been due to direct action of the 
venom on the heart, in the majority of cats 
the changes appeared to be secondary to the 
lowered systemic arterial pressure. 

Following a sublethal dose of the venom the 
electroencephalographic tracings flattened ; in 
an occasional animal, random slow waves of 
varying potentials appeared. The changes oc- 
curred during the period when arterial bloold 
pressure was falling. When the point was 
reached where arterial pressure was beginning 
to rise and venous pressure to1 fall, electrical 
activity over the frontal, parietal and occipital 
areas began to reappear. Most of the electri- 
cal changes could be attributed to changes in 
blood pressures. 

The results indicate that dried rattlesnake 
venoms stored in closed containers a t  42 to 
82°F in the dark for 26 to 2 7  years retained 
most, if not all, of their lethality, their a,bility 
to depress activity a t  the neuromuscular junc- 
t ion in the phrenic nerve-diaphragm prepara- 
tion. and the piroperties responsible for the de- 
leterious changes in arterial, venous and cis- 
ternal pressures, respiration. electrocardio- 
gram, and elec troencephalogram. 

[n mice and cats, dried Crot(i1m Sunzuiurj. 

venoms stored in closed containers a t  42°F 
to 82°F in the dark for 26 to 2 7  years retained 
most of their lethality, their ability to depress 
neuromuscular junction, and the properties 
responsible for the deleterious changes in the 
arterial, venous and cisternal pressures, res- 
piration, electrocardiogram, and electroen- 
cephalogram. 
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