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The fow potential  of  the r abb i t  ao r t a  during pe r fus ion  with Tyrode solut ion at  the ra te  of 3.1 
m l / s e c  was - 2 . 2 1  -~ 0.24 mV. Reducing the per fus ton  veloci ty  to 2.27 m l / s e c  led to a dec rease  
in the flow potent ial  of the i so la ted  segment  of the ao r t a  to - 0 . 7 6  -~ 0.08 mV. The ending 
of per fus ion  of the s egm en t  of the ao r t a  was accompanied  by d i sappearance  of the flow poten-  
tial.  Pe r fus ion  of the i so la ted  segment  of the rabb i t  ao r t a  with Tyrode solut ion containing 
th rombin  (0.8 m g / m l )  r e v e r s e d  the s ign of the flow potential  of the aor ta ,  which now became  
0.7 ~- 0.35 mV. 

The normal  course  of the p r o c e s s e s  of blood clotting is l a rge ly  dependent on the biophysical  ch a r ac -  
t e r i s t i c s  of the vesse l  wall  and of the moving blood [2, 7]. 

The fo rmat ion  of a th rombus  in the blood s t r e a m  is connected with e l ec t rochemica l  p r o c e s s e s  taking 
place  at the i n t i m a - b l o o d  boundary,  the course  of which is de te rmined  by the s t ruc tu re  of the double e l ec -  
t r ica l  l aye r  [6, 8]. 

A double e lec t r i ca l  l aye r  a r i s e s  at  the boundary between two phases  of different  chemical  s t r u c t u r e  
and is connected with the pas sage  of e l ec t r i ca l ly  charged par t i c les  f r o m  one phase  into the o ther ,  causing 
the fo rmat ion  of charges  equal in magnitude but opposite in s ign on the su r face  between the phases .  

The s t ruc tu re  of the double e lec t r i ca l  l aye r  can be judged f rom changes in the ~-potent ia l  (the poten-  
tial difference between the diffuse and adsorp t ion  pa r t s  of the double e l ec t r i ca l  l ayer ) ,  the magnitude of 
which is de te rmined  exper imen ta l ly  by e lec t rokine t ic  methods.  One of the methods  used to de te rmine  the 
value of the ~-potent ial  is m e a s u r e m e n t  of the flow potential  a r i s ing  during m o v e m e n t  of phases  along the 
su r face  of separa t ion .  The i - po t en t i a l  is de te rmined  f r o m  the flow potential  by the equation: 

= 4 ~ ~l .KE/DP, 

where  ~ is the ~-potential ;  ~? the v iscos i ty ;  K the spec i f ic  conductance of the e lec t ro ly te ;  E the flow poten-  
tial; D the d ie lec t r ic  constant  of the e lec t ro ly te ;  P the difference in p r e s s u r e  between the m e a s u r i n g  e l ec -  
t rodes .  

In the invest igat ion desc r ibed  below the effect  of the veloci ty  of per fus ion  with Tyrode solution and 
th rombin  solution on the flow potential  of an isola ted s e g m e n t  of the rabb i t  ao r t a  was studied. 

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

An isola ted segment  of the thorac ic  ao r t a  of a rabbi t ,  about 25 m m  in length, was p laced in a specia l  
chamber  and per fused  with Tyrode solution (Fig. 1) at the ra te  of 3.1 and 2.27 m l / s e c .  The flow potentials  
were  r eco rded  with the aid of g lass  m i c roe l ee t rodes  with a tip 7-10 p in d i ame te r ,  fi l led with 2.5 M KC1 
solut ion and with an in t r ins ic  e lec t rode  r e s i s t ance  of 10-15 M~. Microe lec t rodes  were  inse r ted  into the 
inner  lumen  of the segment  of the aor ta  by means  of a m ic roman ipu l a to r  with in te re lec t rod is tance  of 10 m m .  
The mic roe l ec t rodes  were  connected through a sa l t  br idge filled with 2.5 M KC1 solution, with thal l ium 
chloride e lec t rodes ,  and then to an e lec t ronic  mt l l ivo l tme te r .  Before the expe r imen t  began the ins t r ins ic  
in te re lec t rode  potential  of the m e a s u r i n g  e lec t rodes  was determined.  
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Fig. I .  Scheme of expe r imen t  to study flow potent ials  
of the i so la ted  vascu l a r  segment  in vi t ro:  1) segment  
of rabb i t  aor ta ;  2) m i c r o e l e c t r o d e s ;  3) s a l t  b r idges  
with 2.5 M KC1 solution; 4) thal l ium chloride e l ec -  
t rodes ;  5) mi l l ivo l tme te r .  

Fig. 2. Effect  of r a t e  of pe r fus ion  and addition of 
th rombin  to solut ion on flow potent ial  of i so la ted  
rabb i t  aor ta :  1, 2) per fus ion  with Tyrode solution 
at  r a t e s  of 2.27 and 3.1 m l / s e c ,  r e spec t ive ly ;  3) 
pe r fus ion  with Tyrode solut ion with thrombin.  

The th rombin  solution was p r e p a r e d  by diluting 0.2 g dry th rombin  (Kaunas Bacter ia l  P r e p a r a t i o n s  
Factory)  in 250 ml  Tyrode solution. Pe r fu s ion  of the ao r t a  with the th rombin  solution was c a r r i e d  out a t  
the ra te  of 3.4 m l / s e c .  In  all the expe r imen t s  the pH of the per fus ion  solut ions was kept at  the s ame  level .  

The r e su l t s  of the 26 expe r imen t s  we re  subjected to s t a t i s t i ca l  analys is  by determining the s ignif i -  
cance of the m e a n  shifts .  

EXPERIMENTAL RESULTS 

The flow potential of the isolated segment of aorta during perfusion with Tyrode solution at the rate 
of 3.1 ml/sec was -2.21 ~- 0.24 mV. Reducing the velocity of perfusion to 2.27 ml/see caused a marked 
decrease in negativity of the flow potential of the segment of aorta to -0.76 • 0.08 mV (P < 0.001). Stopping 
perfusion of the aorta with Tyrode solution led to disappearance of the electric flow potential and in that 
case only the intrinsic interelectrode potential of the measuring electrodes was determined. 

Perfusion of the segment of aorta with Tyrode solution containing thrombin in a concentration of 0.8 
mg/ml reversed the sign of the flow potential of the aorta to positive with a value of 0.70 • 0.35 mV (P < 

0.01) (Fig. 2). 

The p r e sen ce  of high negative e l ec t r i c  charges  on the outer  side of the m e m b r a n e s  of.the blood cel ls  
and int ima of the blood ve s s e l s  is now f i rm l y  es tab l i shed;  it m a y  be a condition of s tab i l iza t ion  of the fluid 
s ta te  of the blood [1, 2, 4, 5, 7]. 

A dec rea se  in the negative charge of the ve s se l  wall  m a y  dis turb  the normal  course  of blood coagula-  
tion and m a y  be an impor tan t  t r igge r ing  fac to r  in the development  of th rombot ic  complicat ions .  

In the p r e s e n t  invest igat ions a dec rea se  in the r a t e  of per fus ion  of the aor t i c  segment  reduced  the 
absolute value of the flow potent ia ls ,  thus demons t ra t ing  a change in the ~-potent ia l  of the vesse l  wall ,  the 
magnitude of which re f l ec t s  the overa l l  densi ty  of the su r face  charge fo rmed  at  the boundary  between the 
int ima and Tyrode solution (blood) [8]. 

Consequently, a definite co r r e l a t i on  ex is t s  be tween the r a t e  of flow of the blood and the b ioe lee t r i ca l  
cha rac t e r i s t i c s  of the ve s s e l  wall .  One cause of the g r e a t e r  f requency  of th rombos i s  in the distal  segments  
of the vascu la r  s y s t e m  m a y  be the low negative charge  on the ve s se l  wall ,  l inked with a dec r ea se  in the 
veloci ty  of the blood flow in those ves se l s .  
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Experiments with perfusion of the segment of the aorta with thrombin solution showed yet another 
possible mechanism of its thrombogenic effect, namely, the effect of thrombin on the sign and magnitude 
of the electrokinetic potential of the vessel wall. The cells of the vascular endothelium evidently adsorb 
thrombin on their surface; this leads to changes in the structure of the double electrical layer  formed at 
the boundary dividing the phases of the intima and blood, and to corresponding changes in the electrokinetic 
characteris t ics  of the vessel wall. The decrease in the ~-potential and the change in its sign to positive 
presumably facilitate processes  of intravascular thrombosis, while an increase in the density of the surface 
charge of the vessel wall tends to prevent thrombosis. 
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