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Adrenalin and noradrena l in  inc rease  the total  ant i thrombin act ivi ty of the blood s e r u m  
and act ivate  ant i thrombins  II, III, and IV in intact  and adrena lec tomized  r a t s .  These 
indices r em a i n  substant ia l ly  unchanged a f te r  adminis t ra t ion  of hydrocor t i sone  and deoxy-  
cor t i cos te rone  ace ta te .  

Evidence of the highly impor tan t  role  of an t i thrombins  in blood coagulat ion is given by the close 
re la t ionship  which ex is t s  between their  level  and the coagulating act ivi ty  of the blood [1, 6, 7] and by 
changes in the ant i thrombin act ivi ty during d is turbances  of hemocoagulat ion [2-4]. The hormonal  r egu la -  
tion of ant i thrombin act ivi ty has rece ived  li t t le study although changes in the hormonal  background a re  
known to be accompanied by changes in the ant i thrombin level  [5, 8]. Links between individual an t i th rom-  
bins and adrenal  hormones  have not been invest igated.  

The c h a r a c t e r  of the re la t ionship  between ant i thrombins  II, III, and IV and the total  ant i thrombin 
act ivi ty of the blood, on the one hand, and the adrenal  hormones  on the other hand was accordingly  inves t i -  
gated.  

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

Noninbred albino r a t s  (521 animals)  weighing 150-250 g were kept on a mixed diet. Adrenalin (A) 
and noradrena l in  (NA) were  injected i n t r amuscu l a r l y  in doses of 30 and 150 pg/100 g body weight r e s p e c -  
t ively 5, 15, 30, and 120 min before  blood samples  were  taken.  Control  an imals  r ece ived  inject ions of 
0.85% sodium chloride solution. Hydrocor t i sone  (HC) and deoxycor t i cos te rone  aceta te  (DOCA) were  
injected in t r amuscu la r ly  4, 8, and 24 h before  blood samples  were taken (in doses of 5 and 0.025 rag/100 
g body weight r e spec t ive ly ) .  Control  r a t s  r ece ived  dist i l led water  or  peach oil .  

Bi la te ra l  ad rena lec tomy was pe r fo rmed  in one stage through a dorsa l  approach .  Exper imen t s  were 
c a r r i e d  out on the 8th day a f te r  the operat ion.  At this t ime,  as  p r e l i m i n a r y  observa t ions  showed, the 
ant i thrombin level  in an imals  undergoinga  mock operat ion was the same as in intact  animals~ After the 
operat ion the an imals  were given 0.85% sodium chloride solution to drink. Some ad rena lec tomized  animals  
r ece ived  HC and DOCA (separa te ly  and combined) for 30 days.  The total ant i thrombin act ivi ty  was e s t i -  
mated  by the degree of inactivation of thrombin solution by native s e r u m  and the act ivi ty  of ant i thrombins  
II, III, and IV was de te rmined  f rom the degree  of inactivation of thrombin by s e r u m  which had f i r s t  been 
heated (to r emove  ant i thrombin H) or ex t r ac t ed  with e ther  (to r emove  ant i thrombins  II and III), using 
P e r l i c k ' s  method [9]. 

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

The total  ant i thrombin act ivi ty ,  e x p r e s s e d  as  deviation f r o m  the control  level  of 100%, for  intact  and 
adrena lec tomized  animals  rece iv ing  ca techolamines  and cor t i cos te ro ids  r e spec t ive ly  is shown in Figs.  1 and 2, 
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F i g .  1. To ta l  a n t i t h r o m b i n  a c t i v i t y  a f t e r  a d m i n s t r a t i o n  of c a t e c h o l a m i n e s .  
A b s c i s s a ,  t ime  of t ak ing  b lood  s a m p l e s  (in min);  o r d i n a t e ,  dev ia t i on  of 
i ndex  f r o m  c o n t r o l  l e v e l  (100%); con t inuous  l i n e s  r e p r e s e n t  i n t a c t ,  b r o k e n  
l ines  a d r e n a l e c t o m i z e d  a n i m a l s .  Compound  a d m i n i s t e r e d  i s  i n d i c a t e d  
oppos i t e  a p p r o p r i a t e  curve~  

Fig~ 2. Tota l  a n t i t h r o m b i n  a c t i v i t y  a f t e r  a d m i n i s t r a t i o n  of c o r t i c o s t e r o i d s  
to a n i m a l s .  A b s c i s s a ,  t ime  of t ak ing  b lood  s a m p l e s  (in h). R e m a i n d e r  of 
l egend  as  in F i g .  1. 

A d m i n s t r a t i o n  of A and NA both t o g e t h e r  and s e p a r a t e l y  l ed  to a d e c r e a s e  in the a n t i t h r o m b i n  a c t i v i t y  
of the i n t a c t  a n i m a l s  (Figo 1) 5 min a f t e r  i n j ec t i on  on accoun t  of a d e c r e a s e  in the a n t i t h r o m b i n  II l eve l  
( a f t e r  a d m i n i s t r a t i o n  of A by 5 • 1.3 of NA by 4 • 1.5, and  by  A + NA 5 • 1.6; in the  c o n t r o l  by  10 • 1.7 sec;  
in a l l  c a s e s  P < 0.05).  The low l eve l  of t o t a l  a n t i t h r o m b i a  a c t i v i t y  s t i l l  p e r s i s t e d  15 min a f t e r  i n j ec t i on  of 
the c a t e c h o l a m i n e s  ( toge the r  o r  s e p a r a t e l y ) ,  but  by  th i s  t ime  the n o r m a l  l eve l  of a n t i t h r o m b i n  II was  r e s t o r e d  
and the l eve l  of a n t i t h r o m b i n  IV had f a l l en  (a f t e r  a d m i n i s t r a t i o n  of A by 26 • 0.3, of NA by 27 • 3.1,  and of 
A + NA 22 • 1.8; in the c o n t r o l  by  34 • 1.7 sec ;  in a l l  c a s e s  P < 0.05).  The t o t a l  a n t i t h r o m b i n  a c t i v i t y  30 
min  a f t e r  i n j e c t i o n  of the e a t e c h o l a m i n e s  was  h ighe r  than i n i t i a l l y  on a c c oun t  of an i n c r e a s e  in the a n t i -  
t h r o m b i n  IV l e v e l .  Th is  change  was  even  m o r e  m a r k e d  120 min  a f t e r  s e p a r a t e  and c o m b i n e d  i n j e c t i o n s  
of the h o r m o n e s ,  when i t  was  due to an i n c r e a s e  in the l e v e l  of bo th  a n t i t h r o m b i n s  II and  III and a l s o ,  to a 
l e s s e r  d e g r e e ,  of a n t i t h r o m b i n  IV. 

In the a d r e n a l e e t o m i z e d  a n i m a l s  the t o t a l  a n t i t h r o m b i n  a c t i v i t y  5 min a f t e r  i n j ec t i on  of A and NA 
( s e p a r a t e l y  o r  t o g e t h e r )  was i n c r e a s e d  on a c c o u n t  of an i n c r e a s e  in the l e v e l  of a n t i t h r o m b i n  III ( a f t e r  
a d m i n i s t r a t i o n  of A by 16 • 4 .3 ,  of NA by 10 �9 3.2,  and of A + NA by 10 • 2.3; in the c o n t r o l  by  3.0 • 1.7 
sec ;  in e v e r y  c a s e  P < 0.05) .  No s i g n i f i c a n t  d i f f e r e n c e s  f r o m  the c o n t r o l  w e r e  found 15 min a f t e r  a d m i n i s -  
t r a t i o n .  An i n c r e a s e  in the t o t a l  a n t i t h r o m b i n  a c t i v i t y  was  found a f t e r  30 min ,  and i t  was m o r e  m a r k e d  
s t i l l  a f t e r  120 min .  It was  due to a p p r o x i m a t e l y  e q u a l  a c t i v a t i o n  of a n t i t h r o m b i n s  II and IV, 

Changes  in the to ta l  a n t i t h r o m b i n  a c t i v i t y  a f t e r  a d m i n i s t r a t i o n  of e o r t i c o s t e r o i d s  a r e  shown in Fig~ 2. 
In i n t a c t  a n i m a l s  no s i g n i f i c a n t  c h a n g e s  in a n t i t h r o m b i n  a c t i v i t y  w e r e  found 4 and 8 h a f t e r  i n j ec t ion  of HC 
and DOCA ( s e p a r a t e l y  and t o g e t h e r ) .  Not unt i l  24 h a f t e r  s i m u l t a n e o u s  a d m i n i s t r a t i o n  of HC and DOCA 
was  an i n c r e a s e  in t o t a l  a n t i t h r o m b i n  a c t i v i t y  found, when i t  was  due to s i g n i f i c a n t  a c t i v a t i o n  of a n t i t h r o m b i n  
II (8 • 2.1 c o m p a r e d  with 3 =~ 0.6 s ee  in the con t ro l ;  P < 0.05).  In the a d r e n a l e e t o m i z e d  a n i m a l s  the t o t a l  
a n t i t h r o m b i n  a c t i v i t y  was i n c r e a s e d  on a c c o u n t  of an i n c r e a s e  in the a n t i t h r o m b i n  IV l eve l  ( a f t e r  a d m i n i s -  
t r a t i o n  of HC by 30 • 5.3,  of DOCA by 27 • 4 .4 ,  and  of HC + DOCA by 24 • 1.5; in the c o n t r o l  by  17.0 • 1.8 
sec ;  1D < 0.05). By the end  of the o b s e r v a t i o n s  (24 h) a t endency  was  o b s e r v e d  for  the to ta l  a n t i t h r o m b i n  
a c t i v i t y  to d e c r e a s e  in a n i m a l s  r e c e i v i n g  HC or  DOCA s e p a r a t e l y ,  and t h e r e  was  a s i g n i f i c a n t  d e c r e a s e  in 
i t s  l eve l  a f t e r  a d m i n i s t r a t i o n  of bo th  h o r m o n e s  t o g e t h e r .  The d e c r e a s e  in t o t a l  a n t i t h r o m b i n  a c t i v i t y  was 
a c c o m p a n i e d  by  on ly  a s l i g h t  d e c r e a s e  in the l eve l  of a n t i t h r o m b i n  IV (a f te r  a d m i n i s t r a t i o n  of HC and 
DOCA by 19 • 1.2; in the c o n t r o l  by  27 • 4.0 sec ;  P < 0~ Dur ing  a d m i n i s t r a t i o n  of e o r t i c o s t e r o i d s  f o r  
30 days  t h e r e  was  no change  in the a c t i v i t y  of the a n t i t h r o m b i n s .  
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Analysis  of these r e s u l t s  show that ea techolamines  and eo r t i cos t e ro ids  lead to different  changes in 
the ant i thrombin act ivi ty of the blood s e r u m  in intact  and adrena lec tomized  an imals .  After adminis t ra t ion  
of ca techolamines  the changes in the levels  of the individual ant i thrombins  a re  not synchronized.  
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