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The a l a r m  re sponse  of the genera l  adaptat ion syndrome in ra t s  was  inhibited by admin i s -  
t r a t ion  of hepar in .  The r e s u l t s  m a y  be a s soc ia t ed  with inc reased  r e s i s t ance  of the t i s s u e s  
to s t r e s s o r s  because  of r e v e r s i b l e  inhibition of enzymes  of the r e s p i r a t o r y - e n e r g y  cycle 
in the ce l l s .  
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Bes ides  its anticoagulant  function, hepar in  a lso  plays  a no l e s s  impor tant  role  as a r egu la to r  of en-  
zyme act ivi ty  [1, 2, 7|. Hepar in  inhibits many  of the e f fec ts  of ACTH and glucocor t icoids  [8, 11, 13]. Ev -  
idence has also been obtained that  hepar in  binds ACTH and ad renoeor t i ca l  ho rmones  in vivo and in v i t ro  
[7, 10, 12]. 

It  was accordingly  decided to study the effect  of hepar in  on the development  of the genera l  adaptat ion 
syndrome (GAS). 

EXPERIMENTAL METHOD 

Exper imen t s  were  c a r r i e d  out on 216 noninbred albino ra t s  weighing 170-230 g. The GAS was in-  
duced by immobi l iz ing  the an imals  for  24 h [4], o r  by subcutaneous injection of 1-2 ml  of 1%atropine so lu-  
t ion o r  4% fo rmal in  solution (0.1 ml /100  g body weight twice a day for  2 days).  During immobi l iza t ion  of 
the r a t s  of the e x p e r i m e n t a l  group, hepar in  (Richter) was injected in a dose of 750 un i t s / kg  15 min before  
and 4 h a f t e r  fixation. Animals  rece iv ing  inject ions of a t ropine and fo rmal in  were  given an injection of 
hepar in  once a day in doses  of 250-1000 un i t s /kg .  The an imals  of the contro l  group rece ived  in t r ape r i ton -  
ea l  inject ions of physiological  saline at the same  t i m e s .  The effect  of  hepar in  was judged f rom changes 
in the typ ica l  t r i ad  of the a l a r m  re sponse  [4]. 

EXPERI'MENTAL RESULTS AND DISCUSSION 

Atrophy of the thymus, an increase in weight of the adrenals, and hemorrhages into the stomach 
were found after 24 h in the immobilized animals. Injection of heparin reduced the severity of the alarm 
response (Table 1). After injection of 2 ml atropine, heparin (750 units/kg) had no significant effect on the 
first phase of the GAS. If a smaller dose of atropine was given heparin had a significant effect on the change 
in weight of the thymus and adrenals (Fig. 1). The results explain the absence of effect of heparin on the 
weight of the thymus in results published previously [5, 6] on the grounds that the action of the stressor 
was evidently too strong. The experiments in which formalin was injected showed that the decrease in 
weight of the thymus diminished progressively as the dose of heparin was increased from 250 to 1000 units/ 
kg (Fig. 2). Hence, whatever method was used to produce stress in the rats, heparin diminished the alarm 
response in them. 

The tissue mast cells (heparinocytes) and basophilic leukocytes of the peripheral blood are known to 
be sources of heparin in the body. Under the influence of various unfavorable factors the pituitary-adrenal 
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TABLE I .  

for  24 h 
Effect  of Hepar in  on Ala rm Response in Rats  Immobi l i zed  

Type of experiment 

Intact animals 
Immobilization + physiological 

saline 
Immobilization + heparin 

Number of 
animals 

2O 

30 
30 

~lumber of 
tnimals with 
~emorrhage 
into stomach 

t8 
10" 

Weight of organs (in mg/ 
t00 g body weight) 

thymus adrenals 

272+9 24,0-----0,8 

171+--10 40,2+--1,1 
217~ 15" 31,5--0,8" 

* Dif ferences  significant when P < 0.05. 
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Fig. 1. Effect  of hepar in  on changes in weight of the thymus (A) 
and adrena l s  (B) in r a t s  rece iv ing  atropine daily for  2 days: 1) 
intact an imals ;  2) atropine (1 ml) +phys io logica l  sal ine;  3) atropine 
(1 m l ) + h e p a r i n  (750 uni ts /kg) .  

Fig. 2. Effect of hepar in  on changes in weight of the thymus in 
r a t s  rece iv ing  formal in  daily for  2 days: 1) intact an imals ;  2 ) f o r m a l i n +  
physiological  sal ine;  3) f o r m a l i n + h e p a r i n  (250 uni ts /kg) ;  4) f o r m a l i n +  
hepar in  (740 uni ts /kg) ;  5) formal in  +hepar in  (1000 uni ts /kg) .  

sys t em is act ivated;  this ,  in turn ,  causes  d is in tegra t ion of the m a s t  ce l l s  [1, 9]. Through the feedback 
pr inciple ,  this  l a t t e r  fac tor  evidently helps the body to control  the intensi ty of the GAS. 

These  r e su l t s  can be r ega rded  as a consequence of inhibition of the adrenal  cor tex  or  binding of glu- 
cocor t ico ids  by hepar in .  However ,  it mus t  be r e m e m b e r e d  that hepar tn  i nc rea se s  the r e s i s t ance  of cel ls  
of the pa renchymatous  organs  to the action of e x t r e m a l  fac tors ,  by inducing "prevent ive  inhibition" in them 
as a resu l t  of r e v e r s i b l e  blocking of the enzymes  of the r e s p i r a t o r y - e n e r g y  cycle [3]. In that case ,  in-  
hibition of the a l a r m  re sponse  could a r i s e  through weakening of the degree  of injury, i .e.,  through an ap-  
p rop r i a t e  dec r ea s e  in the dose of the s t r e s s o r .  Summation of the two mechan i sms  of hepar in  action is a 
poss ib i l i ty  that  cannot be ruled out. 

These  r e su l t s  indicate f r e sh  pe r spec t i ve s  in the study of adaptat ion and the role of the m a s t  cel ls  
in the maintenance  of h o m e o s t a s i s .  
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