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The authors '  previous  observat ions [10] showed that as a resul t  of acute neurogenic action (by inject-  
ing air  into the la te ra l  ventr ic les)  on rabbits  with experimental  a therosc leros is ,  in some cases thrombosis  
of comparat ively  large  branches  of the coronary  a r te r ies  developed. Cholesterol  feeding alone or  injec-  
tion of air  into the ventr ic les  alone did not cause the format ion of a thrombus in the coronary  vesse l .  The 
work of B. A. Kudryashov and his col laborators  [1-3] has c lear ly  demonst ra ted  the importance of neuro-  
humoral  mechanisms in the regulat ion of the function of the physiological anticlotting sys tem of the body. 

The object of this investigation was to study the changes taking place in the clotting and anticlotting 
mechanisms as a resu l t  of acute neurogenic action on healthy rabbits and on rabbits with experimental  
a the rosc le ros i s .  

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

Experiments  were conducted on 14 sexually mature  rabbits  weighing 2450-3600 g. The seven rabbits  
of group 1 were fed with choles terol  and then subjected to acute neurogenic action in the fo rm of injection 
of air  into the la tera l  ventr ic le .  The seven rabbits (controls) of group 2 also received an injection of a ir  
into the la tera l  ventr icle ,  but without p re l iminary  choles terol  feeding. 

Blood samples were taken f rom all the animals before and after  the injection of air  into the la tera l  
ventr icle,  roughly 10-15 rain after the appearance of changes in the e l ec t roca rd iogram (EGG) demons t ra -  
ting myocardia l  ischemia,  for investigation of the indices of the clotting and anticlotting sys tems  of the 
rabbi ts .  

As indices of the clotting power of the blood, the fibrinogen content of the blood [11] and the plasma 
heparin tolerance [12] were determined.  The react ions of the anticlotting sys tem were a s ses sed  f rom the 
change in the content of f ree  heparin in the blood [13] and in the fibrinolytic activity, investigated by 
Bidwell 's  method. The use of the Har ter t  thromboelas tograph (Hellige) provided objective information of 
the changes in the principal  phases  of coagulation of the blood and of the state of the anticlotting and lytic 
p roper t i es  of the blood. 

The blood samples for  analysis  were taken f rom the left ventr icle  of all the rabbits by puncture 
through the chest  wall. The experiments  were ca r r i ed  out entirely on unanesthetized animals.  Taking 
the blood for determining the initial indices was always done in identical conditions, with the animal fixed 
to a f r ame  and the needle inser ted  through the rabbi t ' s  skull to the level of the la tera l  ventr ic les .  

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

Compared with the control  animals,  the rabbits with a therosc leros is  in a state of nervous excitation 
were found to have a lowered plasma heparin tolerance (M= 25.57 min), a lowered fibrinogen concentrat ion 
in the blood (M = 184.3 mg%), an increased  content of f ree  heparin in the blood (M = 6.6 uni ts /ml) ,  and higher 
indices of f ibrinolytic activity (M= 46.4%). The corresponding values for  the control animals were 14.28 
rain, 366.42 mg%, 5.09 uni t s /ml ,  and 27.83%. Statistical analysis showed that the differences observed 
were highly significant (P< 0.01) for all indices. 
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Thromboelas tograms  of control  rabbits  (I) and 
of rabbits  with experimental  a therose le ros i s  
(II). A -  thromboelas togram before  injection 
of air  into the la tera l  ventricle;  B - t h r o m b o -  
e las togram recorded  15 min after  the appear-  
ance of i schemie  changes in the EGG follow- 
ing injection of a ir  into the la tera l  ventricle;  
C - t h r o m b o e l a s t o g r a m  recorded  30 rain af ter  
the appearance of i schemic  changes in the 
EGG following injection of a ir  into the la tera l  
ventr ic le .  

Demonstrat ive resul ts  were also obtained by throm-  
boelastography.  The thromboelas tograms of the rabbits 
with a the rosc le ros i s  were  charac te r i zed  by an inc rease  
in the react ion time (R), an inc rease  in the duration of 
clot format ion (K), and a lower maximal  e las t ic i ty  of the 
thrombus (E). The mean values of these indices were 
9.25, 7.06 re_in, and 139.12, and in the control  group 2.55, 
2.77 re_in, and 347.7 respect ively .  The thromboelas tograms 
of rabbits of the two groups are  shown in the f igure as 
examples.  

The nervous excitation or s t r e s s  associa ted  with 
the p repa ra to ry  p rocedures  thus caused an increase  in 
the antielotting proper t ies  of the blood of the rabbits with 
a therose le ros i s ,  just  as in healthy animals .  Poss ib ly  in 
these conditions the body develops an appropria te  p ro tec-  
tive react ion to the st imulus,  preventing the format ion  of 
a thrombus.  These findings are  in agreement  with those 
observed  by E. I. Chazov and V. G. Ananchenko [6] in as -  
sociation with s t r e ss  in man caused by prolonged hypo- 
kinesia.  

Fur the r  observat ions showed that the cha rac t e r  of 
the react ion depended on the degree of neurogenic action. 
Whereas in response  to re la t ively weak action the animal 
developed a protect ive react ion marked by an increase  in 
the anticlotting proper t ies  of the blood, in response  to 
s t ronger  action, such as the injection of a ir  into the la tera l  
ventr icle,  the opposite type of react ion was observed.  

In the rabbits  with a the rosc le ros i s ,  by compar i son  
with the initial f igures the p lasma heparin tolerance was 
sharply increased  (M= 14.4 rain), the concentrat ion of 

fibrinogen in the blood was a lmost  doubled (M= 358.57 mg~), the content of f ree  heparin in the blood was 
lowered (M= 4.4 uni ts /ml) ,  and the fibrinolytie activity was reduced by more  than half (M= 20~c). The 
changes in these indices were s ta t is t ical ly  significant (P<0.01). In the same conditions distinct changes 
were observed in the th romboelas tograms ,  in which the react ion t ime was considerably  shortened (from 
9.25 to 2.31 rain), the time taken for format ion of the clot was reduced (from 7.06 to 3.31 rain), and the 
maximal  elast ici ty of the thrombus was inc reased  (from 139.1 to 332.8). 

Whereas the changes were considerable in the animals with a therosc le ros i s ,  in the control  group 
they were less  evident. 

The p lasma heparin tolerance was 18.16 rain, the fibrinogen concentrat ion 352.6 mg~c, tile f ree  hepa- 
r in concentrat ion 5.76 uni t s /ml ,  and the f ibrinolyt ic  activity 35.4~c. 

The results described thus show that in response to injection of air into the lateral ventricle of ani- 

reals with atheroselerosis, the clotting properties of the blood were intensified and its antielotting andlytie 
factors were depressed. No such changes were found in the control animals. 

The content of free heparin in the blood in both the healthy rabbits and the animals with atheroscle- 

rosis was much higher than that reported in the literature~ This confirms the suggestion that, if the func- 
tion of the anticlotting system is reasonably intact, nervous excitation leads to aninereaseintheantieoagu- 
lant properties of the blood. 

The au thors '  exper iments  have showr~ [8, 9] that besides causing dis turbances of ca rd iovascu la r  ac-  
tivity and of the EGG, injection of a ir  into the la tera l  ventr ic le  also leads to a sharp r i se  in the adrenalin 
content in the myocard ium and to a paral le l  decrease  in its content in the adrenals .  F r o m  these invest iga-  
tions, and also f rom experiments  with pharmacologica l  agents, it was concluded that the pathological effects 
caused by injection of a ir  into the la tera l  ventr ic le  are  due largely  to overact ivat ion of the sympath ico-  
adrenal sys tem,  developing in response  to general ized stimulation of the subcor t icat  bra in  s t ruc tures  and 
reflected,  in turn, in the state of the th rombus- forming  proper t ies  of the blood. 
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The pa t t e rn  of the clot t ing and anticlott ing m e c h a n i s m s  in exper imenta l  a t he ro sc l e ro s i s  a f t e r  neu ro -  
genic s t imula t ion  is s i m i l a r  to that  obse rved  by o ther  authors  in exper imenta l  and cl inical  invest igat ions 
[4, 5, 71. 

The following hypotheses may be put forward on the basis of the analysis of the changes in the 
clott ing and anticlott ing s y s t e m s  a r i s ing  in r e sponse  to neurogenic  action in rabbi t s  with e x p e r i m e n -  
tal a t he ro sc l e ro s i s  and in cont ro l  an imals .  In an imals  with exper imenta l  a t h e r o s c l e r o s i s ,  which a re  a l -  
r eady  potential ly capable  of developing th rombos is ,  even s t rong  but adequate s t imul i  of the nervous  s y s t e m  
can act ivate  the ant iclot t ing m e c h a n i s m s  pro tec t ing  the body against  th rombos i s .  However,  the compen-  
sa to ry  powers  of an imals  with a t h e r o s c l e r o s i s  a r e  inadequate to counterac t  the effect  of an intensive and 
inadequate neurogenic  s t imulus ,  causing not only c i r cu l a to ry  dis turbances  in the hea r t  but also depress ion  
of the anticlott ing s y s t em .  In s o m e  cases  this p r o c e s s  ends in co ronary  th rombos i s .  This in te rp re ta t ion  
of the r e su l t s  of these expe r imen t s  to some  extent  explains why in no rma l  conditions no tendency toward 
th rombos i s  is found in rabbi ts  with expe r imen ta l  a t he ro sc l e ro s i s .  

The compensa to ry  powers  of the anticlott ing s y s t e m  are  thus d e p r e s s e d  in rabbi ts  with a t h e r o s c l e r -  
os is  when the threa t  of i n t r a v a s e u l a r  clott ing a r i s e s ,  in con t r a s t  to the p las t ic i ty  of this s y s t e m  in healthy 
an imals .  
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