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The surv iva l  ra te  and comple teness  of neurological  r e cove ry  of functions of the CNS in the 
pos t r e susc i t a t ion  per iod were  invest igated in dogs in re la t ion to the duration of hypovolemic 
hypotension, the a r t e r i a l  p r e s s u r e  level,  and subsequent  t ransfus ion  therapy.  Adminis t ra t ion  
of dext ran  in the ear ly  r e cove ry  per iod a f t e r  hypovolemic hypotension in animals  for  4 h in- 
c r ea sed  the number  of surv iv ing  dogs and led to comple te  r e s to ra t ion  of functions of the CNS. 
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The mor ta l i ty  a f t e r  prolonged hypovolemic s ta tes  r ema ins  high despi te  the use  of modern  methods 
of resusc i ta t ion  and intensive c a r e  [4-11]. 

The object of the invest igat ion descr ibed  below was to a s s e s s  the surv iva l  r a t e  and comple teness  of 
r e c o v e r y  of functions of the C NS in the pos t r e susc i t a t ion  per iod in dogs and their  re la t ionship  to the du ra -  
tion of hypovolemic hypotension, the level  of the a r t e r i a l  blood p r e s s u r e  (BP), and subsequent  t rans fus ion  
therapy.  

EXPERIMENTAL METHOD 

Experiments were carried out on 76 heparinized (I00 units/kg) mongrel dogs of both sexes weighing 

10-22 kg. After premeditation with pantopon or trimeperidine (8 mg/kg), under superficial pentobarbital 

anesthesia the animals were exsanguinated rapidly (3-5 rain) from the femoral artery down to a BP level 
of 40 or 30 mm Hg. The BP was maintained at 40 mm Hg by repeated small bleedings or by injection of 
small volumes of blood into the artery for a period of 2 h (group i, ]4 dogs), 3 h (group 2, nine dogs), or 
4 h (group 3, 47 dogs). The BP was maintained at 30 mm in six dogs for 2 h (group 4). At the end of these 

times the removed blood was reinjeeted in small doses (50-150 ml) into the femoral artery [4] under con- 
trol of the BP, the pulmonary arterial pressure (PAP), the central venous pressure (CVP) measured in 
the right atrium or in the inferior vena cars, and the ECG. The BP, PAP, CVP, and ECG were recorded 

on a polygraph (Sanei, Japan).  

Between 30 min and 6 h a f t e r  the blood loss  of the an imals  exposed to hypotension fo r  4 h had been 
made good, dext ran  (22 dogs) o r  gelatinol (five dogs) was injected in t ravenously  into the an imals  in smal l  
doses up to a total  of 25-30 ml/kg.  If brea th ing  stopped, the an imals  were  ar t i f iea l ly  ventilated.  If v e n t r i -  
cu la r  f ibr i l la t ion developed, ex te rna l  ca rd iac  m a s s a g e  of the hear t  and e lec t r i ca l  def ibr i l la t ion by Gur -  
v ich ' s  method [1] we re  c a r r i e d  out. Indications of adequate management  of the r e c o v e r y  per iod a f t e r  p r o -  
longed hypovolemic s ta tes  we re  the hear t  ra te ,  the p r e s e n c e  or  absence  of d i s turbances  of the card iac  
rhythm, and the dynamics  of changes in BP,  PAP, and CVP. In the ca se  of a cons iderab le  i nc rea se  in PAP 
or CVP, or  the appea rance  of ex t r a sys to l e s  during re infusion of the blood or  injection of dext ran  or  ge l a -  
tinol, the volume and ra te  of injection of the fluids we re  r e s t r i c t ed .  On the days following resusc i ta t ion  
(6-30 days) the genera l  behav io r  and condition of the animals ,  the absence  or  p r e s e n c e  of p a r a l y s e s  of the 
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limbs, and the state of hearing and vision of the animals were noted. Restoration of all or most of these 
functions to normal was used to indicate completeness of recovery of the functional state of the CNS. 

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

Blood loss  leading to hypotension (BP 40 or  30 m m  Hg) averaged  45 and 50 ml /kg body weight r e s p e c -  
t ively.  During the per iod of hypovolemic hypotension, 10-20% of the r emoved  blood was re in jec ted in t r a -  
a r t e r i a l l y  in o rde r  to mainta in  the mean  BP at the specif ied level.  

The resu l t s  of these expe r imen t s  showed that the mor ta l i ty  of the an imals  increased  with an inc rease  
in the durat ion of hypotension and a d e c r e a s e  in the level  of the maintained BP. F o r  instance,  whereas  
14.3% of the dogs died a f te r  hypovolemic hypotenston (BP 40 mm) last ing 2 h, 507c of the an imals  with a 
lower  BP (30 ram) died (P < 0.05). In dogs exposed to hypovolemic hypotension (BP 40 mm) fo r  3 and 4 h, 
the mor ta l i ty  was 22.2 and 55% respec t ive ly .  

After  injection of dext ran  in the r ecov e ry  per iod the mor ta l i ty  was reduced to 22.7~ (P = 0.05), but 
all f ive dogs rece iv ing  gelatinol died during the f i r s t  day of the pos t resusc i t a t ion  period.  Prev ious  e x p e r i -  
ments  showed that the benef ic ia l  effect  of dext ran  a f t e r  m a s s i v e  blood loss is connected with s t rengthening 
of the compensa to ry  powers  of the body, r emova l  of the hypovolemia,  and r e s to r a t i on  of the normal  hemo-  
dynamics  and oxygen balance  of the o rgan i s m  [2, 3]. 

The improvemen t  in the resu l t s  of r e susc i t a t ion  in these exper imen t s  can be cons idered  to have been 
due to an inc rease  in the effect ively c i rcu la t ing  blood volume,  improvemen t  of the rheological  p r o p e r t i e s  
of the blood, and r e s to ra t ion  of the hemodyaamies  to a level  adequate for  the metabol ic  needs of the o r -  
gan is m. 

After prolonged hypovolemia death of the animals took place in most cases during the first 12 h after 
resuscitation, and only occasionally did it occur on the 2nd-3rd day of the postresuscitation period. 

Observations on the functional state of the CNS during the posthypoxic period showed that after 2 h 
of hypovolemic hypotension all the surviving animals were indistinguishable in external appearance and be- 
havior from healthy animals; after hypotension for 3 h incomplete recovery of CNS functions was observed 
in 14.3~ of surviving animals, and after hypotension for 4 h, in 33.3%. 

Administration of dextran in the early postresuscitation period after hypovolemic hypotension for 4 h 
increased the number of animals with complete recovery of C NS functions (recovery was incomplete in on- 
ly 2 of the 17 dogs). 

The duration of the period of hypotension after massive blood loss thus determines not only the final 
outcome of resuscitation in dogs, but also the completeness of restoration of their CNS functions. The use 
of dextran in the early postresuscitation period increases the number of surviving animals and helps to se- 
cure complete restoration of CNS functions. 
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