
A C T I O N  

ON T H E  

OF T H E  V E N O M  OF T H E  C E N T R A L  A S I A N  C O B R A  ( N a j a  o x i a n a  E I C H . )  

BLOOD C L O T T I N G  S Y S T E M  

L. Sh .  M i t e l ' m a n  UDC 615.94:598.1]- 092:612. 115+612. 115.3 

As regards their ac t ion  on the process of blood clot t ing,  snake venoms are divided into two groups: coagula-  
t ing and ant icoagulat ing.  The first group includes the venoms of most vipers and ratt lesnakes,  the second the ven- 
oms of the cobras [1,2,7,10,12]. These properties of snake venoms have long been used both in laboratory pract ice ,  

where the toxins of snakes have been used to invest igate  the blood clot t ing process, and for the t rea tment  of patients 

with various forms of hemorrhagic  syndrome [8-6,8,9,12,15].  

During recent  years, a t tent ion has been concentrated on cobra venoms, possessing marked analgesic,  antispas- 
t ic ,  vasodilator,  and ant icoagula t ing  act ivi ty .  Meanwhile the mechanism of ac t ion of these venoms on the blood 
clot t ing process has been insufficiently studied. 

Nearly a l l  experiments  to study the effect  of cobra venoms on the blood clott ing mechanism have been per- 
formed with the toxin of the Indian cobra (Naja naja). Arthtis [7] was one of the first investigators to show that  the 
addi t ion of this venom to the blood causes a comple te  loss of its ab i l i ty  to form clots, 

O'Brien [13] concluded that  cobra venom inact ivates  the plasma component of thromboplast in (coagulat ion 

factor IX). It has also been reported that the venom of the Indian cobra possesses an ant i thromboplast in  act ion and 
irreversibly inact ivates  the tissue thromboplastin,  and this effect,  moreover,  is not abolished by specif ic  immune 
serum [16]. 

The  object  of the present invest igat ion was to study the ac t ion of the  Central  Asian cobra on the blood clot t ing 
process. 

E X P E R I M E N T A L  M E T H O D  

Experiments were carried out with freshly di luted dried toxin in dilutions of 1 : 100, 1 : 800, 1 : 1000, and 
1: 50,000. The  effect  of the venom was studied on the reca lc i f i ca t ion  t ime  of c i t ra ted plasma, the prothombin t ime ,  
the AC-globul in  and proconvertin ac t iv i ty ,  the thromboplast in ac t iv i ty  of the plasma, and the ac t iv i ty  of the piasma 
factors of thromboplastin.  In addit ion,  the ac t ion  of the cobra venom on the process of formation of plasma thrombo- 
plast in was determined by means of the Biggs-Douglas  test. Experiments were carried out with plasma from the 
blood of hea l thy  persons and patients with hemophi l ia  B. 

E X P E R I M E N T A L  R E S U L T S  

The  venom of the Central  Asian cobra in  dilutions of 1: 100-1 : 800 comple te ly  arrested the process of blood 

clot t ing,  and this disturbance was not prevented by the addi t ion of tissue thromboplast in to the blood. As the di lut ion 
of the venom increased,  its ac t ion  gradual ly  became  weaker,  and i t  was least percept ib le  in a di lut ion of 1 : 50,000 
(Table  1). 

In the thromboplas t in- -genera t ion  test of Biggs--Douglas, the venom of the Central  Asian Cobra inhibi ted the 
format ion of plasma thromboplast in (Table  2). 

The  venom tested had no inac t iva t ing  act ion on thrombin. 

Because of O'Brien's s ta tement  that the effect  of the venom of the Indian cobra is mainly  on coagulat ion fac-  
tor IX, it  was decided to repea t  his experiments  using the toxin of the Central  Asian Cobra. In experiments with the 
blood serum of patients with hemophi l ia  B (factor IX def ic iency) ,  it  was found that  the ab i l i ty  of the cobra venom 
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TABLE 1. Effect of Various Concentrations of Cobra 
Venom on Blood Clotting Revealed by Determination 
of Various Plasma Factors (mean data) 

Concen- 
tration 
ofvenom 

Control 

I: i00 

1:800 

I:i,000 

1:50,000 

Clotting t ime (in sec) 
shown by determination o f  

d o 

20.0 83.5 71.0 54.9 
03.7 0 0 0 
55.2 0 0 0 
30.6 328.3 0 262.0 
23.0 121.8 159.1 127.5 

~a 
0 

~ o  

58.3 

0 

0 

0 

145.8 

Note: In all experiments with the venom when clot- 
ring was observed, instead of a clot only tiny separate 
freely floating fibrin floccules were observed. 0 indi- 
cates that no clotting took place. 

TABLE 2. Effect of Venom of the Central Asian 
Cobra on Formation of Plasma Thromboplastin 
in Biggs-Douglas Test (mean data) 

Concen- 

tration 

of venom 

Control 
1 : 100 

Time of incubation of mixture (in rain) 

2 1 4 1 6 1 8 1 1 0  
Clotting t ime (in sec) 

15.1 10.2 12.8 16.0 17.9 
90.3 78.1 81.4 78.3 85.5 

TABLE 3. Effect of Venom of the Central Asian Cobra 

in Dilution of 1:1000 on Thrombin Generation Test and 
Recalcification Time 

Normal 
Venom 
Venom + nor- 
real serum 

Hemophilia B 
serum+ venom 

U 

105 

2O5 

115 

300 

Time of thrombin generation test 
(in sec) 

Time of incubation of mixture 
(in rain) 

50 30 22 27 

No clotting detected 

0o F 
No clotting detected 

5 

34 

55 

to disturb the formation of plasma tbxomboplastin is mainly 
dependent on its inactivating action on the plasma com- 
ponent of thromboplastin (Table 3). The dynamics of this 
process is revealed by the results of the thrombin generation 
test [11]. 

The anticoagulating principle of the venom, unlike 
its main toxin [14], is thermolabile and is almost totally 
inactivated by heating for 10 rain at 80-100". Hence, the 
main anticoagulating fraction of the venom may be sepa- 
rated from its toxic fraction, and this suggests that it may 
have potential value as an anticoagulant. 
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