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In experiments  on cats  anesthet ized with pentobarbital ,  the dynamic viscosi ty of the blood and 
the aggregat ive power of the blood cel ls  were  studied during the f i rs t  2 h af ter  resusci ta t ion 
by means of a capi l lary  loop v iscos imeter .  An increase  in viscosi ty was found both in the 
zone of small  (1.82 dyn / cm 2) and in the zone of large  (10.94 dyn /cm z) shear  s t r e s ses .  The in- 
c r e a s e  in the hematocr i t  index and in the aggregat ive  power of the blood cel ls  plays a definite 
ro le  in the increase  in viscosi ty.  
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The impor tance  of changes in the rheological  p roper t i es  of the blood in the genesis of the c i rcu la to ry  
d i so rders  in shock has been demonst ra ted  [1, 7, 12]. In the pos t resusc i ta t ion  period the c i rcula t ing blood 
volume is reduced, mainly on account of p lasma [4]. This fact, together  with dis turbance of the ra t io  be-  
tween the protein fract ions [6], suggests  the possibil i ty of changes in the theological  proper t ies  of the blood. 

Considering that the dynamic viscosi ty  is one of the most  important  indices of flowability of the blood, 
it was decided to study the c h a r a c t e r  of its changes and also the aggregat ive power of the blood cel ls  in the 
early period af ter  resusci tat ion.  

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

Experiments  were  ca r r i ed  out on eats of both sexes anesthetized with pentobarbital  (45 mg/kg).  The 
dynamic viscosi ty  of the blood (~?) was determined on a capi l lary  loop v i scos ime te r  [9] with a d iameter  of 
the working par t  of 736 nm and a length of 9.9 em at 37 ~ C. The viscosi ty was studied at shear  s t r e s s e s  (T) 
of between 1.82 and 10.94 dyn/cm 2, so that cha rac t e r i s t i c s  could be obtained in non-Newtonian and New- 
tonian regions. The shear  s t r e s s  and shear  velocity (U) were  determined by the appropr ia te  equations [9]. 
By plotting graphs of ~ against T in Casson ' s  sys tem of coordination [8] the minimal shear  s t r e s s  causing 
the blood to flow - the yield point (TO) - -was  determined.  The hematocr i t  index was obtained and the index 
of aggregation calculated [1, 10]. Clinical death was produced by a r te r ia l  bleeding; the animals were  r e -  
susci tated af ter  4 rain by in t raa r te r ia l  infusion of the removed blood and by ar t i f ic ial  respi ra t ion (V. A. 
Negovski i ' s  method). The theological  proper t ies  of the blood were  studied in 10 animals in the initial pe -  
riod and again 15, 60, and 120 min af ter  res tora t ion  of cardiac  activity. One drop of heparin was added to 
each blood sample  (1.3 ml). In eight animals,  six to a f rame,  not subjected to bleeding (control group), the 
same pa rame te r s  were studied at t imes corresponding to those in the experimental  ser ies .  Statistical analy-  
sis of the resul ts  was ca r r i ed  out with the aid of Student 's c r i t e r ion  and nonparametr ic  c r i t e r i a  [3]. 

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

At the 15th minute of resusci ta t ion a marked inc rease  in the viscosi ty  of the blood took place in the 
zone of small  and la rge  shear  s t r e s s e s  and velocit ies (Table 1; Fig. 1). In the control  at this period 
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Fig. 1. Viscosity of blood 07) as 
a function of shear  velocity (~): 
1) initial viscosi ty;  2-4) 15, 60, 
and 120 rain af ter  resusci tat ion.  

no significant increase  in viscosi ty was observed.  By the 
end of the f i rs t  hour the blood viscosi ty  remained at about 
the same level, and some increase  was found only in the r e -  
gion of low shear  velocities.  During the next hour the v i s -  
cosity of the blood increased again. The increase  in v i s -  
cosi ty in the control  experiments was less marked.  Fo r  in- 
stance, at T =  1.82 dyn /cm 2, the viscosi ty of the blood in 
the experimental  animals increased  by the end of the in- 
vestigation on the average  by 1.72 t imes,  which differed s ig-  
nificantly from the increase  in the control  group (cri terion 
U) which was by 1.39 t imes.  These differences were  smal le r  
in the region of higher shear  velocit ies.  

The value of the yield point (r0) was also substantially 
a l tered in the experimental  animals.  Whereas initially it 
was 0.17 dyn /cm 2, in the post resusci ta t ion  period it was in- 
c reased  gradually to 0.19, 0.24, and 0.26 dyn /cm 2. In the 
control  group in the initial period i t was 0.24 dyn /cm 2, and 
later  it remained virtually unchanged. 

Simultaneously with the inc rease  in viscosity,  the 
hematocr i t  index also increased.  The coefficient of c o r -  
relat ion between the viscosi ty of the blood, for r = 1.82 
dyn/cm 2 and an initial hematocr i t  index of 0.81, fell in the 
postresusci ta t ion period to 0.70, 0.74, and 0.51; i.e., 2 h 
after  resusci ta t ion the cor re la t ion  between the hematocr i t  
index and blood viscosi ty  was no longer  significant. This 
applied also to the zone of high shear  s t r e s s e s  (10.94 dyn/  
cm 2) for  which the initial coefficient  of cor re la t ion  was 0.73, 
falling to 0.59 by the end of the investigation. 

Hence, whereas  the increase  in viscosi ty during the 
f i rs t  hour of the post resusci ta t ion period was connected 
mainly with hemoconcentrat ion,  la ter  other fac tors  assumed 
importance.  One of them could be an inc rease  in the ag-  
gregat ive proper t ies  of the blood cells ,  as ref lected in an 
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i n c r ea se  in the index of aggregat ion .  The  coeff ic ient  of c o r r e l a t i o n  between the blood v iscos i ty  and index of 
aggregat ion  r o s e  f rom 0.18 in the initial  per iod  to 0.61 2 h a f t e r  resusc i ta t ion .  The i n c r e a s e  in aggregat ion 
of the blood ce l l s  may  be  connected with changes  in the ra t io  between the blood prote in  f rac t ions ,  which 
moved in the d_irection of an i n c r e a s e  in c o a r s e - d i s p e r s e d  p ro te ins  [8], and as the r e su l t  of a fall of the 
potential .  

Compar i son  of the dynamic v i scos i ty  with the gene ra l  pe r iphe ra l  r e s i s t a n c e  studied p rev ious ly  [5] 
shows that  only in the ea r l i e s t  s t ages  of the pos t r e susc i t a t i on  per iod  (until 15-20 min} w e r e  their  changes 
in d i f ferent  d i rec t ions .  At this  s t age  of the posthypoxic per iod  inc reased  ex t ravasa t ion  of fluid [4] evidently 
took place ,  accompanied  by an i n c r e a s e  in the hema toc r i t  index and v iscos i ty .  At the s a m e  t i m e  the tone of 
the r e s i s t i v e  v e s s e l s  was lowered  ("pos t i schemic  hyperemia"}  and, as a resul t ,  t h e p e r i p h e r a l  r e s i s t a n c e  
was lowered.  La te r ,  when the phenomena of pos t i schemic  h y p e r e m i a  had subsided or  d i sappeared  c o m -  
pletely,  the v iscos i ty  and the genera l  pe r iphe ra l  r e s i s t a n c e  inc reased  pa ra l l e l  to each other .  

An i n c r e a s e  in v iscosi ty  has  its g r e a t e s t  effect on movement  of the blood in the m i c r o v e s s e l s  and, in 
pa r t i cu la r ,  in the pos tcap i l l a ry  venules  and veins,  the shea r  veloci ty in which is c h a r a c t e r i z e d  by low va l -  
ues [11]. It mus t  be r e m e m b e r e d  that the lumen of these  ves se l s ,  with a r e s e r v o i r  function, is reduced be -  
c ause  of the developing def ic iency of the c i r cu la t ing  blood volume [4]. This  may  lead to a m a r k e d  i n c r ea se  
in r e s i s t a n c e  of the venous pa r t  of the vascu l a r  sys t em.  At the s a m e  t ime,  an i n c r e a s e  in r e s i s t a n c e  of the 
venous por t ion  [2] is known to have an effect on the r e tu rn  of blood to the h e a r t  s e v e r a l  t imes  g r e a t e r  than 
an i n c r e a s e  in the a r t e r i a l  r e s i s t ance .  P r e s u m a b l y ,  t he re fo re ,  reduced  ftowabil i ty of the blood is an i m -  
por tant  f ac to r  de te rmin ing  the fall in the ca rd iac  output and faci l i ta t ing the development  of c i r cu l a to ry  hy -  
poxia in the pos t r e susc i t a t i on  per iod.  

The facts  desc r ibed  above a r e  evidence of the need for  t r ea tmen t  c o r r e c t i n g  changes  in the rheologica l  
p r o p e r t i e s  of the blood in the r e susc i t a t ion  per iod.  
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