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The rate of movement of e ry throcytes  was studied by a rapid microf i lming method in the 
vesse ls  of the mesen te r ic  mieroci rcula t ion  in albino ra ts .  The mean rate of movement  of 
e ry throcytes  in the ar te r io les  was 6.3 ~ 1.42 ram/see ,  in the precapi l la ry  a r te r io les  2.39 ~- 
0.27 ram/see ,  in the capi l lar ies  0.5 �9 0.09 ram/see ,  in the postcapi l lary  venules 0.8 ~- 0.12 
m m / s e c ,  and in the venules 3.0 ~-0.67 m m / s e c .  

The behavior  and rate of movement of erythrocytes  in the vesse ls  of the microc i rcu la t ion  have p re -  
viously been investigated [3-6], but no information is yet available on success ive  changes in the rate of 
blood flow in vesse ls  with different functions within the same mic roc i r cu la to ry  sys tem.  

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

In the investigation descr ibed below the rate of movement  of e ry throcytes  was determined by rapid 
microf i lming with a Type 16 Sp-m motion picture camera  and Mku-2 apparatus.  Intravital  mic roscopy  of 
the mesen te r ic  vessels  was ca r r i ed  out as descr ibed previously [1]. The speed of filming was 52 f rames  
per  second, the f rame exposure i/624 per  sec,  and 16-ram revers ib le  Zolack and white motion picture film 
was used. By analysis  of the f rames  on a decoder  the l inear displacement of the e ry throcytes  in the ves -  
sels per  unit t ime was obtained. 

The l inear velocity of the ery throcytes  (vii n) in the capi l lar ies  was calculated by the equation 
Al 

Vli n = At k 

where Al is the l inear  displacement of the ery throcytes  relative to a fixed point of the vesse l  on neighbor ing 
f rames  of the film. A fragment  of one of the motion picture films f rom which the l inear  displacement of 
the ery throcytes  between adjacent f rames  was measured  is shown in Fig. 1. 

To calculate the rate of movement  of the ery throcytes  in the a r te r io les  and venules, the equation sug- 
gested by Lavren t ' ev  [2] for  determining the l inear stretching of a moving object on mot ion-pic ture  f rames  
photographed under  a mic roscope  was used. 

=Vli n �9 t, 

where a is the l inear stretching of the moving object, which in the present  case is equal to the difference 
between the size of the t rack  left by the erythrocyte  on the f rame and the standard d iameter  of the e ry th ro -  
cyte; Vli n is the l inear  velocity, and t the t ime of exposure of the f rame.  

The rate of movement of the ery throcytes  was measured  in 20 a r te r io les ,  35 precapi l la ry  a r te r io les ,  
37 capi l lar ies ,  14 postcapi l lary  venules, and 15 venules. 
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Fig. 1. F r a g m e n t  of mot ion-p ic tu re  f i lm of the cap i l l a ry  
blood flow. D iame te r  of cap i l l a r ies  shown in mic rons ,  
ra te  of flow in m m / s e c .  Arrow indicates di rect ion of 
blood flow, 280 x.  

Fig.  2. Graph showing change in ra te  of movement  of 
e ry th rocy tes  in blood v e s s e l s ' o f  m i c r o c i r c u l a t o r y  sys t em.  
Broken line denotes left branch of s y m m e t r i c a l  parabola:  
A) a r te r io le ;  PA) p recap i l l a ry  a r te r io le ;  C) capi l lary;  
PV) pos tcap i l l a ry  venule; V) venule. Ordinate,  r a t e  of 
movement  of e ry th rocy tes  (in m m / s e c ) .  

The mean  ra te  of movement  of the e ry th rocy tes  in the a r t e r i o l e s  was 6.3 ~-1.42 m m / s e c ,  in the p r e -  
cap i l l a ry  a r t e r i o l e s  2.39~0.27 m m / s e e ,  in the cap i l l a r ies  0.5~-0.09 m m / s e c ,  in the pos teap i l l a ry  venules 
0.8 ~- 0.12 m m / s  ec, and in the venules 3.0 ~- 0.67 m m / s  ee. 

The graph of the change in the ra te  of movement  of the e ry th rocy tes  in blood v e s s e l s  o f t h e m e s e n t e r i c  
m i c r o c i r c u l a t o r y  sy s t em of the albino ra t  has the shape of an a s y m m e t r i c a l  parabola  (Fig. 2). The d i f fe r -  
ences in the slope of the right and left branches  of the parabola  re la t ive  to the absc i s s a  indicate that the 
in tens i ty  of the change in the blood flow veloci ty  in the a r t e r i a l  and venous port ions of the m i c r o c i r c u l a t o r y  
sy s t em is  different .  

Analysis  of the resu l t s  of in t ravi ta l  mic ro f i lming  shows that the ra te  of movement  of the e ry th rocy tes  
in the ves se l s  of the mic roc i rcu la t ion  is subject  to cons iderable  var ia t ion  and depends not only on the s t r u e -  

484 



tu ra l  p a r a m e t e r s  of the vascu l a r  network, but also on d i f ferences  in the t iming of the blood flow in neigh- 
boring ves se l s .  In the cap i l l a r i e s ,  fo r  example ,  it va r i e s  f rom 0.18 to 1.93 m m / s e c .  In about one -qua r t e r  
of all  cap i l l a r i e s  the ra te  of movement  of the e ry th rocy tes  was g r e a t e r  than 1 m m / s e c ,  which is m o r e  than 
the mean  ra te  of movement  of the e ry th rocy tes  in the pos tcap i l l a ry  venules.  

Consequently,  despite  t e m p o r a l  var ia t ions  in the cap i l l a ry  blood flow in a ce r ta in  number  of cap i l l a r ies ,  
the blood keeps  a compara t i ve ly  high r e s e r v e  of kinetic energy which is u t i l ized fo r  maintenance  of the no r -  
m a l  pas sage  of the blood along the ve s s e l s  of the m i c r o e i r o u l a t o r y  s y s t e m  as a whole. 
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