
C H A N G E S  I N  T H E  S T R U C T U R E  A N D  N U M B E R  

O F  P L A T E L E T S  D U R I N G  I N T R A V A S C U L A R  A C T I V A T I O N  

O F  T H E  B L O O D  C L O T T I N G  S Y S T E M  

V.  P .  B a l u d a ,  S. S. K h n y e h e v ,  
a n d  A .  G.  A l a d a t o v  

UDC 612.111.7-06 : 612.115.3 

Injection of th rombin  into the blood s t r e a m  was followed at all  t imes  of observa t ion  by a 
dec rea se  in the number  of p la te le ts  and by marked  d i s tu rbances  of the i r  s t ruc tu re .  

There  a re  d i f ferences  of opinion in the l i t e r a tu re  regard ing  changes in the clott ing power  of the blood 
a f t e r  injection of thrombogenic  subs tances  ( thrombin,  thromboplas t in ,  etc.) into the blood s t r e a m .  Some 
inves t iga to r s  [1, 2, 6, 7, 9] cons ider  that  in t ravenous injection of th rombin  or  other  thrombogenic  agents  
into heal thy unanesthet ized an imals  causes  m a s s i v e  in t r avascu la r  blood clott ing and death of the an imals .  
The s ize  of the blood clot depends on the r a t e  of injection of the thrombogenic  subs tances :  if they are  in- 
jec ted  rapidly ,  m a s s i v e  blood clots  a r e  fo rmed ,  but if they a re  injected slowly clots  a r e  smal l  and quickly 
undergo lys i s .  Other  w o r k e r s  [4, 5] cons ider  that in t ravenous injection of modera t e  doses  of t h rombop la s -  
t ic or  th rombin  into unanesthet ized an imals  does not cause  in t r avascu la r  blood clotting, by con t ra s t  to what 
t akes  place in anes thet ized an imals .  

An essen t i a l  p iece  of evidence in support  of i n t r avascu la r  blood clott ing a f t e r  injection of th rombin  
would be a d is turbance of the s t ruc tu re  of the p la te le t s  and a change in the i r  number .  

This  paper  de sc r ibe s  changes  in the s t ruc tu re  of the p la te le ts  and in the i r  number  a f t e r  in t ravenous 
inject ion of th rombin .  

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

Expe r imen t s  we re  c a r r i e d  out on 74 August and Wis t a r  r a t s  of both sexes  weighing 150-200 g. 

In the expe r imen t s  of s e r i e s  I the p r o c e s s  of t h r o m b o s i s  was studied a f t e r  inject ion of th rombin .  
Thrombin  (Leningrad Insti tute of Blood Transfus ion;  act ivi ty:  0.1 ml  th rombin  coagula tes  0.2 ml  oxalated 
p l a s m a  in 25 sec) was  injected in a dose of 1 ml  into the jugular  vein  of unanesthet ized r a t s .  In control  ex-  
p e r i m e n t s  physiological  sal ine was  injected in the same volume.  

In s e r i e s  II the effect  of in t ravenously  injected th rombin  on the s t ruc tu re  and number  of the p la te le ts  
was  studied. Tes t s  we re  c a r r i e d  out 3, 15, and 60 min a f t e r  injection of the thrombin .  

The number  of p la te le t s  in venous blood was es t ima ted  by the method of B r e c h e r  and Cronkite [8], 
using the diluting fluid of F i she r  and G e r m e r  [10]. The s t ruc tu re  of the p la te le t s  was  studied by e lec t ron  
mic roscop i c  examinat ion  of to ta l  p r e p a r a t i o n s  of p la te le t s  [11] in blood taken f r o m  the jugular  vein of the 
r a t s  into s i l i cone - t r ea t ed  syr inges ;  the blood was mixed  with anticoagulant  (1.34% solution of sodium ox- 
alate) in the ra t io  of 9 : 1. 
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Fig. 1. Structure of p la te -  
le ts  of control  an imals  (a) 
and a f te r  in t ravenous in- 
ject ion of th rombin  (b). 
18,000 x .  

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

Injection of 1 ml  th rombin  led to in t r avascu la r  clotting. In the an imals  ki l led 4 rain a f t e r  injection 
of th rombin ,  c lots  we re  found in the blood v e s s e l s  of the lungs, in tes t ines ,  and other  organs .  The blood clots  
we re  f r iable  and eas i ly  b roken  up. Division of the v e s s e l s  at  the locat ion of the clot  was  followed by h e m -  
o r rhage .  If the an ima l s  did not die and were  sac r i f i ced  15 or  60 min  a f t e r  injection of thrombin ,  no v is ib le  
f ibr in  clots  we re  found. 

The pla te le t  count in the c i rcu la t ing  blood was  reduced on the ave rage  by 20% when t e s t ed  3, 15, and 
60 rain a f t e r  inject ion of thrombin ,  whereas  injection of physiological  sal ine caused no changes in the p la te -  
le t  count. 

In t ravenous  Injection of th rombin  caused significant changes in the s t ruc tu re  of the p la te le ts .  

Fo r  instance,  the p la te le ts  f r o m  the control  an imals  appeared  on the e lec t ron  m i c r o g r a p h s  as c i r cu -  
l a r ,  e l l ipsoidal ,  o r  s te l la te  s t r uc tu r e s  measu r ing  f r o m  1 to 4 p in d iamete r ,  with c l ea r  outlines of the i r  
outer  m e m b r a n e  (Fig.  l a ) .  An optical ly dense g ranu lomere  was  p re sen t  in the cen te r  of the s t ruc ture ,  and 
was  surrounded by a pa l e r  h y a l o m e r e .  The d i f fe rences  in shape of the p la te le ts  were  due to the p r e sence  
of optically t rans lucen t  pseudopodia,  a r i s ing  d i rec t ly  f r o m  the h y a l o m e r e .  On the average ,  in every  12 
p la te le t s  1 was  f ragmented .  

After  injection of th rombin  the number  of f r agmented  p la te le ts  was  inc reased  by m o r e  than three  
t i m e s  at  all  per iods  of invest igation.  The i r  s t ruc tu re  was  i l l -defined and the i r  outer  m e m b r a n e  was de-  
s t royed.  The g ranu lomere  and h y a l o m e r e  w e r e  i l l -d is t inguishable  optically,  and the pseudopodia were  
fewer  in number  (Fig. lb).  These  changes were  fu r the r  evidence of i n t r avascu l a r  blood clotting, which was  
obse rved  in all  c a s e s  where  the an imals  died during the f i r s t  4 -7  mill a f t e r  injection of thrombin.  

These  observa t ions  a re  In ag reemen t  with r e su l t s  obtained by other  w o r k e r s  [3, 7, 12-14]. After  in- 
t ravenous  injection of amniot ic  fluid posses s ing  m a r k e d  thrombogenic  act ivi ty,  Chernaya  [7] found a 
m a r k e d  dec rea se  in the number  of c i rcula t ing pla te le ts ,  act ivat ion of the blood clott ing sys t em,  and inhib- 
ition of f ib r inolys is .  

Consequently,  a f te r  injection of th rombin  into the blood s t r e a m  the re  is cons iderable  ut i l izat ion of 
p la te le t s ,  and ehanges  take place  in the i r  s t ruc tu re .  These  r e su l t s  a r e  fu r the r  evidence of the in t r avascu-  
l a r  blood clotting which occu r s  a f t e r  injection of thrombogenic  agents .  Otherwise  the s t ruc tu re  of the 
p la te le t s  and the i r  number  would r e m a i n  unchanged. 
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