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

ON C O A G U L A B I L t T Y  O F  T H E  B L O O D  IN C A T S  

B. I .  K u z n i k  a n d  V. P .  M i s h c h e n k o  UDC 612.115-06:612.819.911 

Elec t r i ca l  s t imulat ion of the vagus nerve  in ca ts  leads to the development  of hypercoagu la -  
tion, accompanied  by an i n c r e a s e  in the thromboplas t ic  act iv i ty  of the blood. Increased  f i -  
b r ino toys is  under  these conditions is evidently pro tec t ive  in c h a r a c t e r  and a imed at d i s so lv -  
ing the clots  that may  be fo rmed in the blood s t r e a m  as a resu l t  of the development  of hype r -  
coagulation. 
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Different  w o r k e r s  have given e x t r e m e l y  con t rad ic to ry  accounts  of the role of the pa rasympa the t i c  
nervous  s y s t e m  in the regulat ion of homeos tas i s .  Whereas  some worke r s  [4, 5, 18] cons ider  that excitat ion 
of chol inergie  s t r uc tu r e s  leads to delay of blood clotting, according  to o thers  [2, 10] s t imulat ion of the vagus 
ne rve  m a y  be accompanied  both by quickening and by slowing of blood clotting. In expe r imen t s  on dogs 
the w r i t e r s  showed that vagus ne rve  s t imulat ion,  like admin is t ra t ion  of choline chlor ide ,  leads to the de -  
ve lopment  of hypercoagula t ion  and to inc reased  f ibr inolys is  [7-9, 12]. The con t rad ic to ry  nature  of the data 
in the l i t e r a tu re  is p r e s u m a b l y  explained by the fact  that the expe r imen t s  were  c a r r i e d  out on different  
an imals .  

To invest igate  this p rob lem expe r imen t s  were  p e r f o r m e d  in which the vagus nerve  was s t imulated in 
ca ts .  

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

Expe r imen t s  were  e a r r i e d  out on 16 ca ts .  Under hexobarbi ta l  anes thes ia  the vagus ne rve  was ex-  
t e r io r i zed  in the neck and s t imula ted  by an e lec t r i c  cu r r en t  (frequency 8 /min ,  pulse duration 3 m s e c ,  
s t rength  5 mA) for  1 h. Blood for  invest igat ion was taken a f t e r  s t imulat ion for  30 and 60 min and again 
30 min a f t e r  the end of s t imulat ion of the nerve.  The clott ing t ime [17], reca lc i f ica t ion  t ime [15], p l a sma  
hepar in  to lerance  [1, 19], p ro th rombin  t ime (Leningrad Blood-Trans fus ion  Institute method), thrombin t ime,  
and f ree  hepar in  [20], the f ibrin concent ra t ion  [11, 14], the re t rac t ion  t ime [16], and the re t rac t ion  of the 
blood clot  and f ibr inolys is  [6] were  de te rmined  in the blood sample .  

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

In the expe r imen t s  of s e r i e s  I (Table 1) the intact vagus nerve  was st imulated.  This resul ted  in sh o r t -  
ening of the blood clott ing and p l a s m a  reca lc i f ica t ion  t imes ,  an inc rease  in the p l a s m a  heparin to lerance ,  
and, during the f i r s t  30 rain, a d e c r e a s e  in the p ro th rombin  t ime.  A sl ight d e c r e a s e  in the fibrin concen-  
t ra t ion was obse rved  30 rain a f t e r  s t imulat ion but the changes in the o ther  p a r a m e t e r s  were  not significant  
(P > 0.05). 

In three e~periments slowing of blood clotting was observed 60 rain after the beginning of stimulation. 
However, this reaction developed after preliminary hypereoagulation. 
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TABLE 1. Effect of Vagus Nerve Stimulation on Coagulability of the 
Blood in Cats {M + m) 

Parameter 'et udied 

Blood clotting time (in see) 
plasma mealcification time (in see] 
prothrombin time fin see) 
Plasma heparin tolerance (in sec) 

Thrombin time (in sec) 
Free n.eparin {in see) 
Fibrin (in rag) 
Retraction time (in rain) 
Retraction and fibdnolysis (in ~ 

During nerve stimulation 

Control 30 rain 60 rain 

178,0 
56,0 
18,0 

182,0 

110,02"*-30,0 
48,0-'3,2 
16,72-,--0,4 

120,0"- 27,0 

31,9-----1,1 
9,0m0,7 
3,2-"0,5 

50,0"+'7,6 
72,0"~2,2 

31,6 
8,6 
3,7 

5~7,0 
68,0 

I24,0~29,0 
48.02+-2,9 
17,4~0.4 

107,0~29.0 

31,721,3 
8,820,6 
3,6• 

47,02+-4,5 
72,022,3 

30 rain af-  i 
t e r  i l e r v e  
stimulation 

121,0~21,0 
46,0~4,9 
18,02 1,0 
88,02---34,0 

3,020,3 
5t,02t1,6 
65,023,6 

In the experiments  of se r ies  II the effect of division of the right vagus nerve on the blood clotting in- 
dices was studied. Unilateral division of the vagus nerve in cats had virtually no effect on blood clotting. 

In the experiments  of ser ies  III, af ter  division of the vagus nerve the per ipheral  end was stimulated 
electr ical ly.  In these experiments  shortening of the blood clotting and plasma recalcif icat ion t imes,  a de-  
c rease  in the prothrombin time, and an increase in the plasma heparin tolerance were observed.  

The changes found are  evidence of increased thromboplastic activity of the blood af ter  stimulation of 
the per ipheral  end of the vagus nerve.  

The resul ts  are  s imi la r  in many respects  with those of the analogous experiments  ca r r i ed  out by the 
authors on dogs [8, 12, 13]. 

The statements in the l i terature  that blood clotting in cats is delayed in response to stimulation of 
the vagus nerve [18] can probably be explained by the development of secondary hypocoagulation in this case, 
Numerous experiments  performed on different animals in the wr i t e r s '  depar tment  have shown that the co-  
agulability of the blood is always increased and fibrinolysis intensified initially during excitation of both the 
sympathetic and the parasympathet ic  divisions of the autonomic nervous sys tem [3, 7-9,  12, 13], These r e -  
sults suggested that p r imary  hypocoagulation does not exist  in man and higher animals under physiological 
conditions [7, 8, 12]. 

Stimulation of the vagus nerve in cats  thus leads to accelerat ion of blood clotting. The increased fi- 
br inolysis  in these cases  is protective in cha rac te r  and is aimed at dissolving the clots that may form in 
the blood s t ream as a resul t  of the development of hypercoagulation. 
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