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Changes in the pe rmeab i l i t y  of  the cel l  m e m b r a n e s  of the ve s se l  wall  and of the nerve a c -  
companied by a change in the i r  e l ec t r i ca l  r e s i s t ance  lead to the l ibera t ion of coagulation 
fac tors  into the medium.  These fac tors  may be m e m b r a n e  phospholipids which, when l ib -  
era ted  into the cy top lasm,  mus t  modify its colloid s ta te .  
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The blood ves se l  wall  and blood cel ls  contain la rge  amounts  of subs tances  that affect  blood clott ing 
[1, 2, 10]o In ce r t a in  s ta tes  of the body these compounds are  re leased  and this is ref lected in the coagula-  
tion and f ibr in . lyr ic  p rope r t i e s  of the blood [7-9, 20]. Libera t ion  of the blood clott ing fac tors  f r o m  the 
v e s s e l  wall  is accompanied by e l ec t r i ca l  act ivi ty [4-6, 11], Joe., according  to the modern  theory of biopo-  
tential  genera t ion ,  b y a c h a n g e  in the pe rmeab i l i t y  of the membrane  with r e s p e c t  to sodium,  po tass ium,  and 
chlor ine ions [14, 15]~ The mos t  adequate p a r a m e t e r  of pe rmeab i l i t y  in this case  is the e l ec t r i ca l  i m -  
pedance .  

The re la t ionship  between this phys ica l  p a r a m e t e r  and the p roce s s  of sec re t ion  of the blood clotting 
f ac to r s  f r o m  the v e s s e l  wall  was invest igated.  

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

The r e l e a s e  of blood clott ing fac tors  and the e l ec t r i ca l  impedance of the ve s se l  in response  to in jec -  
tions of adrenal in  and choline chloride were  invest igated in 18 dogs (weight 6-18 kg)~ Adrenal in (0.1%) 
and choline chlor ide  (20~) were  injected in t ravenous ly  in a dose of 0ol-0.15 m l / k g  body weight.  The hum-  
o ra l ly  isolated segmen t  of the common carot id  a r t e r y  was perfused with physiological  sal ine at  37~176 The 
ef fec t  of the per fus ion  fluid collected at  consecutive 1-min  in tervals  on the coagulation indices of  p la te le t -  
depr ived  dog p l a s m a  was studied.  The e l ec t r i ca l  impedance was recorded by means of p la t inum e l ec -  
t rodes  applied to the int ima and adventi t ia  of the vesse l~  The e lec t rodes  were  connected into one a r m  of a 
m e a s u r i n g  br idge  powered by an audiofrequency genera to r  (2000 Hz, 0.5 V)~ The voltage of imbalance ,  
p ropor t iona l  to the change in impedance ,  was recorded a f t e r  ampli f icat ion and detect ion by means  of a 
type N-340 ga lvanomete r .  

EXPERIMENTAL RESULTS 

The dynamics of the coagulation indices under the influence of the perfusien fluid are shown in 

Table I. 

Analysis of the results shows that adrenalin and choline chloride induce the liberation of thrombo- 
p las t i c  f ac to r ,  subs tances  with ant ihepar in  ac t iv i ty ,  and f ibr in . lyr ic  agents f r o m  the vesse l  wall .  The l ib-  
e ra t ion  of these compounds with coagulation act ivi ty  took place  mos t  intensively 1-2 min a f t e r  injection 
of  the p r e p a r a t i o n s ,  and l ibera t ion of the f ibr in . lyr ic  agents 5-6 min a f t e r  the i r  injection. The appearance  
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TABLE 1. Effect of Perfusion Fluid Passed through the Common 
Carotid Ar tery  of a Dog on Coagulation Indices in Response to In- 
jection of Choline Chloride and Adrenalin 
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Legend. R) Recalcification time (in sec); T) thrombin time (in 
sec); F) fibrinolysis (in min). Statistical analysis car r ied  out by 
the method of comparing,  in pa i r s ,  resul ts  obtained before and 
after  perfusion (ml, Pl),  and also before {sample 3) and af ter  in- 
jection of the preparat ions  (m2, P2)~ 

7 rain 

"" 

A B 
Fig. 1. Changes in e lec t r ica l  impedance of the common c a r o -  
tid a r t e ry  af ter  injection of adrenalin (A) and choline chloride 
(B). 

of  tissue clotting factors  in the perfusion fluid was accompanied by biphasic changes in e lec t r ica l  imped- 
ance (Fig. 1). Immediately af ter  the injection the impedance fell sharply,  and this was followed by a s ec -  
ond and longer phase of increased impedance.  It can be concluded f rom a compar ison of these findings 
with the dynamics of l iberation of the tissue compounds that the decrease  in impedance in mos t  cases c o r -  
related with the re lease  of coagulation compounds,  whereas  the increase  in impedance was connected with 
the liberation of fibrinolytic agents and, in some cases ,  of anticoagulants.  
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TABLE 2. Effect  of Fluid Bathing Nerve 
on Recalc i f ica t ion  T ime  of Autogenous 
P l a s m a  (n = 10) 

Index C o C l . E 1 E 2 

R 107 108 99 117 
- - - + m  - -  - -  2,8 3,2 

P <0.05 <0,05 

Legend. Co) control;  C1) fluid col lected 
before  exci tat ion of nerve;  E~) during ex-  
citation; E2) a f te r  disconnect ing cur ren t .  
Cr i t e r ion  of s ignif icance (P) indicated 
for  d i f fe rences  between values C I - E 1  and 

E 1 - E  2. 

The fact  that the changes in e l ec t r i ca l  impedance and 
in the l iberat ion of t i s sue  blood clott ing fac to r s  were  s i m i l a r  
in d i rec t ion  in response  to injection of both adrenal in  and 
choline chloride is of cons iderable  in te res t .  The i m p r e s -  
sion was obtained that the l iberat ion of these substances  is 
de te rmined  pr inc ipal ly ,  not by the speci f ic i ty  of the phys io -  
logical  r e sponse  to the act ion of the d rugs ,  but by the dynam-  
ics of the e l ec t r i ca l  p a r a m e t e r s  of the t i ssue .  

The l iberat ion of substances  with coagulation act ivi ty 
f rom nerve  t issue during conduction of the impulse  was in-  
ves t iga ted  in specia l  exper imen t s  on a n e r v e - m u s c l e  p r e p -  
a ra t ion  of the frog l imb. A segment  of the sc ia t ic  ne rve  (be- 
tween the knee joint and the s t imulat ing e lec t rodes)  was i r -  
r iga ted  with R i g e r - L o c k e  solution a t  20~ The solution was 
col lected before ,  during, and af ter  e l ec t r i ca l  s t imulat ion (6) 
pu l s e s /min ,  0.2 V) s t imulat ion,  and its e f fec t  on the r e c a l c i -  
f ication t ime of autogeneous p l a s m a  was studied. 

As Table 2 shows,  s t imulat ion of the nerve  induced the l ibera t ion of subs tances  shortening the r e -  
calc i f icat ion t ime f rom it.  It  mus t  be emphasized that the shor tening of the reca lc i f lca t ion  t ime was d i -  
r ec t ly  propor t iona l  to the inc rease  in the durat ion and f requency of s t imulat ion.  

The r e su l t s  sugges t  that the l iberat ion of coagulat ion fac tors  in r e sponse  to a change in the functional 
s ta te  of the t i s sue  is de te rmined  by the pe rmeab i l i t y  of the cel l  m e m b r a n e s  and by  the associa ted  p r o c e s s  
of  generat ion of e l ec t r i ca l  act ivi ty .  

The "skeleton" of the cel l  m em brane  cons is t s  chiefly of phospholipids (phosphatidylethanolamine,  
phosphat idylchol ine,  phosphat idy lser ine ,  etc.) [12, 13], which have a wellr-marked thromboplas t ic  action. 
P r e s u m a b l y  a t  the m om en t  of action potential  genera t ion,  the increased  pe rmeab i l i t y  of the cel l  m e m b r a n e s  
is accompanied by local des t ruc t ion  of the phospholipid l aye r .  Since the cell  m e m b r a n e  has two su r f aces ,  
the l iberat ion of phospholipids mus t  take place both into the cy top lasm and into the surrounding medium.  
The appearance  of these compounds in the cel l  poss ib ly  modif ies  the colloidal  p r o p e r t i e s  of the cy top lasm,  
leading to gelat inizat ion.  This explains the phasic  changes in the v i scos i ty  of  the cy top la sm of var ious  
cel ls  during the i r  exci tat ion [3, 16, 18, 19], as well  as the coagulation theory of cel l  damage  [17]. 

The l ibera t ion of substances  p romot ing  gelat inizat ion of the cy top lasm evidently is a pro tec t ive  r e a c -  
tion of the cel l .  With an inc rease  in the pe rmeab i l i t y  of the cell  m e m b r a n e s  the diffusion of molecules  
along the concentra t ion gradients  mus t  in fact  l a rge ly  abolish the boundar ies  between regions distinguished 
sha rp ly  in the i r  composi t ion.  The inc rease  in v i scos i ty  of  the cy top la sm is a mechan i sm which in the f i r s t  
s tage may  p reven t  o r  at  l ea s t  cons iderab ly  weaken this effect  of injury o r  exci ta t ion of the ce l l s .  

The cel l  m e m b r a n e s  mus t  thus be regarded as among the m o s t  impor tan t  fac tors  de te rmin ing  the 
colloidal  s ta te  of  the cy top lasm and of the ex t r ace l lu l a r  f luids.  
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