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In t ravenous  inject ion of 1 ml  of a 0.01% solution of venom f rom the v iper  Vipera  lebet ina into r a t s  
causes  a sharp  i nc rea se  in the th rombin  content in the blood, leading to m a s s i v e  i n t r a v a s c u l a r  blood clot t -  
ing and death of the animals .  If  the venom is injected in sma l l e r  doses  (0.5 ml  of a 0.001~c solution), the 
thrombin  fo rmed  is  neut ra l ized  through the pro tec t ive  reac t ions  of the anticlott ing sys tem,  accompanied  by 
inc reased  f ibr inolys is  and inc reased  c i rcula t ion  of anticoagulants .  The a f ibr inogenemia  following injection 
of v iper  venom (0.5 ml  of a 0.001% solution) is l a rge ly  prevented by p r e l i m i n a r y  (before injection of the 
venom) and abolished by subsequent  (after  injection of the venom) admin is t ra t ion  of an t ip lasmin  (30-60 rag). 

Invest igat ions have shown that if the venom of v ipe r s ,  espec ia l ly  of Vipera  lebetina,  en te rs  the blood 
s t r e a m  of an imals  and man  a s eve re  a f ibr inogenemia  develops,  leading to par t ia l  or  total  loss  of the clott ing 
power of the blood and to i ts  high f ibrinolyt ic  act ivi ty [1]. To c o r r e c t  the high, pathological  f ibr inolys is  and 
to r e s t o r e  the clotting power of the blood in poisoning with snake venom, the substance  e -AKK has been 
successfu l ly  used [1]. 

In the p re sen t  invest igat ion the substance  used for  this purpose  was the natural  inhibitor of f ibr inoly-  
sin, known as  ant ip lasmin.  In a prev ious  invest igat ion ant ip lasmin abolished the pathologically high f ib r ino-  
lys i s  developing in an ima l s  a f te r  intravenous injection of t i s sue  th romboplas t in  [4]. 

EXPERIMENTAL METHOD 

Exper iments  we re  c a r r i e d  out on albino r a t s  of both sexes  weighing 170-190 g. The venom of V.._. 
lebet ina was obtained f rom the Tashkent  Snake Nur se ry  and used as a solution in 0.85% NaC1. The f ibr ino-  

TABLE 1. Th rombin  Activi ty in Blood a f te r  
In t ravenous  Inject ion of V. lebet ina Venom (0.5 
ml  of 0.001% solution) 

Experimental ~6 
conditions ; .~ 

Injection of 
viper venom | 15 

Injection of phy~ 
syiologieal sal- I 
ine j !2 

! 

Thrombin activity (in sec) after in- 
jection 
1 min  5 min 

181_+16 187+30 

450_+ 22 445_+ 70 
<0,01 <0,01 

15 min 

280_+ 33 

476_+ 24 
<0,01 

gen p repa ra t ion  (fract ion 1 "0 n) was p r e p a r e d  by 
Cohn 's  method and purif ied by B lomback ' s  method.  
Thrombin ,  purif ied f rom plasminogen,  was p r e -  
pared  by Niewiarowski ' s  method [11], and ant i -  
p lasmin  by L o o m i s ' s  method [9]. 

The f ibr inogen concentra t ion was de te rmined  
by Bidwel l ' s  method and exp re s sed  in mg% [7]. The 
f ibrinolyt ic  act ivi ty  of the blood was de te rmined  by 
As t rup ' s  method in f ibr in  disks heated for  30 min  
to 82-84" [6]. 
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TABLE 2. F ib r inogen  Content and F ib r ino ly t i c  Act iv i ty  
of Blood and Thrombin  T ime  in Animals  Rece iv ing  Ant i -  
p l a smin  be fore  In t ravenous  Inject ion of V. l ebe t ina  Venom 

Experimental ~ 
condttio~ d.~ 

Z ~  

Injection of viper 
venom 

Injection of anti- 
plasmin+ viper 
venom 

Injectibn of phy~ 
siological saline: 

16 

17 

16 

F ibrknogen (in 
mg%) 

43_+ I0 

150_+ 18 
PI-:I<O,OI 

240---+_ 27 
PH--IH<0,02 

F ibrinolytic Thrombin time 
activity (in (in sec} 
%) 

182_+ 14 

127_+ I l 
PI-II<0,01 

100_+ 11 
PII-- I I I> 0,05 

169_+29 

43_+ 7 
PI.- iI<O,O1 

12_+2 
pil_ iii<O,Ol 

The ac t iv i ty  (or  concentrat ion)  of th rombin  in the blood was de t e rmined  by Glueck ' s  method [8] and 
e x p r e s s e d  as  clot t ing t ime of the r e a c t i n g  mi x t u r e  (or in units  of thrombin) .  

The subs tances  we re  in jec ted  into the jugular  vein. Blood was taken f rom the same v e s s e l  for tes t ing.  
The r e s u l t s  were  ana lyzed  by the s t a t i s t i c a l  method of quant i ta t ive  e s t ima t ion  of a pha rmaco log ica l  effect  
[21. 

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

The expe r imen t s  in v i t ro  f i r s t  showed that the p r e p a r a t i o n  of v ipe r  venom has no f ibr ino ly t ie  ac t iv i ty ,  
does not contain even t r a c e s  of thrombin ,  and has  no s ignif icant  t h rombop las t i c  act iviW (shor tens  the r e c a l -  
elf• t ime  of no rma l  p l a s m a  f rom 81 to 19 sec; the concen t ra t ion  of venom for these  t e s t s  was 0.001~). 

In the e x p e r i m e n t s  of s e r i e s  I, in t ravenous  in jec t ion  of 1 ml  0.01~ v ipe r  venom solut ion caused  death 
of the an ima l s  in the f i r s t  10 rain a f t e r  injection.  At autopsy m a s s i v e  th rombi  were  found in the c h a m b e r s  
of the hear t ,  in the lungs and the l a r g e  and sma l l  blood v e s s e l s .  If the dose of venom was r educed  to 0.5 
ml  of a 0~ solution,  as  a ru l e  ne i the r  death of the expe r imen ta l  an ima l s  nor thrombus  fo rma t ion  was 
obse rved .  

The venom ofV. lebet ina ,  w h i c h p o s s e s s e s  th rombop las t i c  p r o p e r t i e s ,  can lead to th rombin  fo rmat ion  
if it  en te r s  the blood s t r e a m  [10]. De te rmina t ion  of the ac t iv i ty  (or  concentrat ion)  of th rombin  in the c i r -  
culat ing blood (Table 1) showed that it is fo rmed  in l a r g e s t  amounts  during the f i r s t  minute  a f t e r  in ject ion 
of v ipe r  venom. If the venom was in jec ted  in a dose of 1 ml  of 0.01~c solution, the taking of blood with ant i -  
coagulant  during the f i r s t  minute  a f te r  in ject ion was accompanied  by c lot t ing of the blood in the syr inge;  
this  demons t r a t ed  the fo rmat ion  of l a r g e  quant i t ies  of thrombin.  

Af te r  in jec t ion  of 0.5 ml  of a 0.001~c solut ion of venom the quantity of th rombin  fo rmed  in the f i r s t  
minute ,  r e c o r d e d  on the sca le  for  low thrombin  concent ra t ions ,  was 0.3 �9 10 -5 unit (or 181 sec when m e a -  
su red  as  clot t ing t ime  of the r e a c t i n g  mixture) .  The content of th rombin  found 5 and 15 rain a f te r  inject ion 
of venom was r educed  through its inact ivat ion,  but not down to the phys io log ica l  level .  This  indica tes  that  
the c h a r a c t e r  of th rombin  neu t r a l i za t ion  af te r  in ject ion of venom and t i s sue  th rombop las t in  is  d i f ferent  in 
c h a r a c t e r  [5]. Th rombin  fo rmed  by the ac t ion of venom s tays  in the blood s t r e a m  longer .  The concen t r a -  
t ion of f ibr inogen a lso  was lower  (126 • 13 mg%) 5 min  af te r  in ject ion of the v ipe r  venom (0.4 ml  of 0.001~c 
solution), but the f ib r ino ly t ic  ac t iv i ty  (166 • 13%) and ant icoagulant  ac t iv i ty  ( thrombin  t ime 229 • 33 sec) 
were  i n c r e a s e d  in these  an ima l s .  In the cont ro l  an ima l s  these  indices  were  238 • 17 mg~ ,  100 • 11~, and 
12 • 2~, r e s p e c t i v e l y .  These  changes d e s c r i b e d  a r e  p ro tec t ive  in c h a r a c t e r  and d i r ec t ed  agains t  the t h r o m -  
b u s - f o r m i n g  ac t ion  of the venom. This  r e a c t i o n  is analogous to the p ro tec t ive  r e a c t i o n  of the ant• 
system in response to direct injection of thrombin or thromboplastin into healthy animals [3]. 

In the next experiments antiplasmin was used to correct the afibrinogenemia developing in the ani- 
mals following administration of viper venom. Intravenous injection of antiplasmin was given 2-3 rain be- 
fore injection of the venom (0.5 ml of a 0.001~ solution). Blood was taken 5 rain after injection of the poison. 

The results given in Table 2 show that preliminary injection of antiplasmin largely, but not completely, 
prevented the development of hypofibrinogenemig. 
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In subsequent exper iments  ant iplasmin was injected twice (3 and 10 min af ter  injection of the viper  
venom), when the animals had a l ready developed hypofibrinogenemia. The resu l t s  demonst ra te  that by 
giving two injections of antiplasmin, the fibrinogen concentrat ion in the exper imental  animals could be kept 
at a higher level  than in control  animals receiving an injection of venom only (114 + 25 mg~ in the exper i -  
mental  animals ,  47 • 8 rag% in the controls;  P < 0.02). The fibrinolytie activity of the blood and the thrombin 
t ime of the exper imental  animals  were  considerably reduced compared  with those in the control  r a t s  (f ibri-  
nolytie activity in the f o r m e r  183 • 14%, in the la t ter  137 • 12%; P < 0.02; thrombin t ime 149 • 17 and 300 ~- 
27 sec, respect ively;  P < 0.01; in normal  animals,  fibrinogen content 240 • 27 mg~,  f ibrinolytic act ivi ty 
100 ~- 11%, thrombin t ime 12 • 2 sec). 

Injection of ant iplasmin into the animals (ei ther pre l iminar i ly  or  af ter  injection of V. lebetina venom) 
largely,  but not completely,  prevented or co r r ec t ed  the afibrinogenemia. .  
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