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Exper iments  on dogs showed that if the specif ic  adrenerg ic  r ecep to r s  of the blood vesse l  
wall (a-  and /3 - recep to r s )  were  blocked by phentolamine o r  inderal  it st i l l  continued to pro-  
duce t issue blood clotting fac tors  a f te r  s t imulation of the vagus nerve .  No response  of this 
type was observed  to st imulation of the nerve  af te r  the cholinergic r ecep to r s  had been 
blocked by atropine.  It is concluded that hyperf ibr inolysis  and hypercoagulatton developing 
a f te r  vagus nerve  st imulat ion a re  due to exci tat ion of cholinergic s t ruc tu re s .  
KEY WORDS: adrenerg ic  and cholinergic r ecep to r s ;  vagus nerve;  blood clotting. 

Previous  investigations [6, 11-14] showed that s t imulat ion of the vagus nerve  (the intact nerve ,  its 
per iphera l  and central  ends) leads to the development of hypercoagulation and hyperf ibr inolysis .  This effect  
is l a rge ly  due to the l ibera t ion  of t issue thromboplast in  and f ibrinolyt ic  agents f r o m  the blood vessel  wall. 
However,  the vagus nerve  is known to contain beth parasympathet ic  and sympathet ic  nerve  f ibers .  Clear ly ,  
t he re fo re ,  the reac t ion  observed  may depend on st imulation not only of chol inergic ,  but also of adrenergic  
s t ruc tu res ,  the st imulation of which always leads to the l ibera t ion  of blood clotting fac tors  f r o m  the vesse l  
walls [1, 4, 6-8, 13, 14]. 

With this in mind it was decided to c a r r y  out an investigation in which the effects  of the sympathetic  
and parasympathet ic  r ecep to r s  on the l ibera t ion of t issue blood clotting fac tors  f r o m  the blood vesse l  could 
be blocked during st imulation of the vagus nerve.  

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

Twenty dogs of beth sexes  weighing 12-22 kg were  used. Under hexobarbital  anesthesia  a segment  of 
the common carot id  a r t e r y  (on the left  side of the neck) was isolated humoral ly.  The isolated segment of the 
vessel  was i r r iga ted  with phentolamine (blocking a - a d r e n e r g i c  recep tors ) ,  inderal  (blocking f l -adrenerg ic  
recep tors ) ,  o r  atropine.  The same compounds were  injected intravenously in a dose of I mg/kg.  By c a r r y -  
ing out the exper iments  in this way the specif ic  r ecep to r s  could be blocked not only in the isolated segment ,  
but also in other  parts  of the vascular  sys tem.  Against this background the per iphera l  end of the divided 
vagus nerve ,  connected with the vascu la r  bed, was s t imulated for  30 sec by an e lec t r i c  cur ren t  (8 Hz, 10 
mA). 

The perfusion fluid f r o m  the isolated segment  of the vesse l  was col lected at l eas t  three  t imes  before 
and seven t imes  af te r  s t imulation of the nerve.  La te r  the effect  of the perfusion fluids was de termined on 
the plasma reca lc i f ica t ion  t ime [17], the pro thrombin  consumption [2, 3], the thrombin t ime [19], and the f i -  
brinolyt ic  activity of the blood [18]. 
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TABLE 2. Effect of Perfusion Fluid Obtained from Isolated Segment 
of the Common Carotid Artery  on Some Blood Clotting Indices in Dogs 
before and after  Stimulation of Peripheral  End of Vagus Nerve and 
after Injection of Atropine 

Index "~ ~ 
 tudied 

R~calcification 
time (sec) 

Prothrombin con- 
sumption (sec) 

Thrombin time 
(sec) 

Fibrinolysis (rain) 

P, 

P~ 

P~ 

P ,  

Perfusion fluids 

before nerve after nerve stimulation 
stimulation 

1 3 4 2 

r I 
18,O 73 ,0  73,0  8 2 , 0 1 7 9 , 0  

0,05 0,05 0.05 0,.._05 

[51 ,0  5 2 , 0 1 5 2 , 0  32.00,0262'010,020,02)0,02 

,3,0 4o,0}4o_,0 
72,0 55,0  58,0 58,0162,0 

0,02i0,02 0,051 -- 

15 I0 i 7 i8  I ;  I ,0 
80,0  
0,05 

51,0  
0 ,02  

41 ,0  

62,0  

84,0 180,0 0=00 o, 5 
43,015],0 
0 ,050 ,02  

40,0  40 ,0  
0,02 0,05 

55,0 [ 59,0 
0,05 0,05 

87,0 84,0  82,0 
-- -- 0,05 

47,0  50 ,0  48 ,0  
0,02 0,02 0,02 

40,0  40 ,0  40,0 
0,05 0,05 

37,0 60,0  55 ,0  
0,02 0,05 0,02 

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

Blocking the c~-adrenergic receptors with phentolamine did not prevent liberation of the tissue blood 
clotting factors by the vessel wall into the general circulation in response to electrical  stimulation of the 
vagus nerve (Table 1). This was shown by the fact that the recaleLfication time became shorter  still after 
stimulation of the nerve (sample 4), whereas the prothrombin consumption (samples 4-6) increased. The 
fibrinolyttc activity remained unchanged. 

In the experiments in which inderal was given after  stimulation of the nerve thromboplastin appeared 
in the perfusion fluid, for the recalciflcation time (samples 4-10) was reduced and the prothrombin con- 
sumption (samples 4-5) increased. Fibrinolytic agents were l iberated only on a small scale and onlytoward 
the end of observation (sample 10). 

Perfusion fluid obtained from the isolated segment of the vessel after  atropinization possessed throm- 
boplastic activity and contained activators of flbrlnolysis (Table 2). This was shown by the shortening of the 
recalcfficafion time, the increased prothrombin consumption, and the decrease in the time of flbrtnolysis. 
After stimulation of the vagus nerve the activity of the perfusion fluid remained unchanged. 

In response to a flow of impulses travelling entirely along the cholinergtc fibers of the vagus nerve, 
the blood vessel wall thus l iberates tissue blood clotting factors into the bloodstream. This is shown by the 
liberation of blood-clotting compounds f rom the vessel wall in response to vagus nerve stimulation after 
prel iminary perfusion of the segments of the vessel with phentolamine and inderal, blocking specific c~- and 
fl -adrenergic receptors ,  respectively. Meanwhile this property of the vessel wall disappears if the vagus 
nerve is stimulated after injection of atropine. 

The liberation of tissue thromboplastin and activators of flbrinolysis in response to excitation of the 
parasympathetic division of the autonomic nervous system causes the blood to clot more rapidly and stimu- 
lates fibrinolysis [5, 6, 11-14]. 

The hypercoagulation and hyperfibrinolysis developing during stimulation of the vagus nerve are thus 
caused by excitation of eholinergic s tructures.  
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