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Infusions of dextran (i0 mg/kg) during the 10 days of the postresuscttation period after hypo- 
volemic hypotension lasting 4 h restored the normal concentrations of total RNA and of the rap- 
idly moving protein fractions corresponding to prealbumins, albumins, postalbumins, eerulo- 
plasmin, transferrin,  and c~-globulins. However, the high-molecular-weight protein fractions 
(fl- and ~/-globulins) remained considerably altered: The concentration of fl-globulins was 

doubled whereas that of y-globulins was reduced by 41%. The relative acid phosphatase activ- 
ity increased in the postmitochondrial supernatant by 53%; an increase in acid phosphatase ac- 
tivity was found in the neurons, gila, and vascular endothelium. The number of Purkinje cells 
in the cerebellar cortex in the experimental series did not differ significantly from the control. 
The results emphasized the importance of using prolonged dextran influsions in the program of 
resuscitation measures for the treatment of patients with hypovolemic states. 
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It was shown previously that dextran infusion (20-30 ml/kg) during the f i rs t  hour of the postresuscitation 
period after hypovolemic hypotension lasting 4 h improves the neurological recovery and the survival rate of 
the animals [2]. However, despite the outwardly complete recovery of functions of the CNS, all the animals 
showed severe degenerative changes, a low RNA concentration, and marked disturbances of the physieochem- 
ical properties of the protein molecules in the cerebral cortex and cerebellum [3]. The present writers sug- 
gested that longer administration of dextran infusions after replacement of the lost blood could minimize hy- 
poxie brain damage. 

The object of the present investigation was to study the possibility of using long infusions of dextran (for 
the f irst  10 days) in order to prevent irreversible changes formed in the CNS in terminal states and in the post- 
resuscitation period. 

E X P E R I M E N T A L  METHOD 

Experiments were carried out on 24 dogs of both sexes weighing 12-18 kg. After premedication with 
Pantopon {8 mg/kg) under superficial pentobarbital anesthesia supplemented by extensive local procaine anes- 
thesia the animals were bled rapidly from the femoral ar tery  for 5-8 rain until the blood pressure reached 40 
mm Hg, at which level it was maintained for 4 h. The total blood loss was 42 �9 5 ml/kg. Immediately after 
reinfusion of the blood, dextran was given by intravenous drip in a volume of 25-30 ml/kg body weight. Ade- 
quate management of the recovery period was verified by monitoring the pulse rate, the presence or absence 
of cardiac arrhythmias,  and the dynamics of the pulmonary arterial  pressure and the central venous and ar -  
terial pressure. Dextran infusion therapy (10 ml/kg) was then given on the 1st, 3rd, 5th, and 10th days after 
resuscitation. 

The biochemical, histechemical, and histological investigations of the brain were carried out 14-28 days 
after resuscitation. The animals of the experimental group were indistinguishable in external appearance 
and behavior from the healthy dogs of the control group. 
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TABLE i. Changes in Content of Total RNA and DNA and Protein 
Fractions in Gray Matter of Cerebral Cortex in Dogs of Control 
Group and on 14th-28th Day of Recovery Period, Treated With in- 
fusions of Dextran (M �9 m) 

Index Control Experiment 

Total RNA, mg % 
DNA, mg % 
Protein fzacttons in postmitochon- 
drial supernatant. %: 
Preatbumins 
Albumins 
postalbumins 
Cerulo.plasmin 
Tramtem'in 
c~ -globulin 
/3-globulin 
y -globulin 

1 I, 04-0 ,8  (4) 
5,44-0,3 (4) 

5,33_0,36 (6) 
7,02-+-0,93 (6) 

15,134-0,72 (6) 
I0,364-0,64 (6) 
12,oo_+1,o8(6) 
29,654-0,86 (6) 
10,604-1,86 (6) 
9,87+_2,59 (6) 

1 O, 5 •  (4) 
5,3+0,4 (4) 

4,48• (3) 
7,95~0,79 (3) 

14,754-t ,23 (3) 
9,214-0,79 (3) 
9,764-1,11 (3) 

26,454- I, 20 (3) 
21,704-1,99* (3) 
5,70__+0,34 (3) 

Legend. 1) Asterisk marks results for which P < 0.05 compared with control; 2) Number 
of experiments given in parentheses. 

F ig .  1. Changes  in a c i d  p h o s p h a t a s e  a c t i v i t y  in b r a i n  n e u r o n s  of  dogs  1 month  a f t e r  r e s u s -  
c i t a t i o n  f r o m  h y p o v o l e m i c  h y p o t e n s i o n  l a s t i n g  4 ho a ,  c) Con t ro l  (a - n e u r o n s  in l a y e r  III  of 
s e n s o m o t o r  c o r t e x ,  c - P u r k i n j e  c e l l s ) ;  b,  d) e x p e r i m e n t  ( s a m e  b r a i n  r e g i o n s ) .  G o m o r i ,  
400 x. 
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Fig. 2. Dens i tog rams  of pro te ins  of pos tmi tochon-  
d r ia l  superna tan ts  of cor t ica l  g r ay  m a t t e r  of dogs 
in initial  s ta te  and 1 month a f te r  r esusc i t a t ion  with 
the aid of prolonged dex t ran  infusions.  Continuous 
line) control ;  b roken  line) exper iment .  

Bra in  t i s sue  for invest igat ion was obtained by  int ravi ta l  b iopsy through a bu r r -ho l e .  The  b u r r - h o l e  
was  dr i l led  under  thiopental  anes thes ia  (10-25 mg/kg) .  

The content of total  RNA and DNA was de te rmined  in homogena tes  of the  g ray  m a t t e r  of the c e r e b r a l  c o r -  
tex [8, 12]. Acid phosphatase  act ivi ty  was studied in the  pos tmi toehondr ia l  superna tan t  [10]; the pro te in  f r a c -  
tions w e r e  s epa ra t ed  by e l ee t ropho re s i s  in po lyac ry l amide  gel [5, 11]. Quanti ta t ive analys is  of the pro te in  
f rac t ions  was c a r r i e d  out with a dens i tome te r  f r o m  Car l  Ze i ss ,  Jena.  

Acid phosphatase  ac t iv i ty  was de te rmined  in the bra in  t i s sue  by G o m o r i ' s  h i s tochemica l  method; the 
bra in  also was stained with c r e s y l  v iole t  by  N i s s l ' s  method in R i t t e r ' s  modificat ion and impregna ted  by Ca ja l ' s  
method. To a s s e s s  the degree  of bra in  damage  the number  of Purkinje  ce l l s  was counted in the c e r e b e l l a r  
cor tex  [7]. 

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

As the r e su l t s  given in Tab le  1 show,the content of total RNA and DNA in homogena tes  of cor t i ca l  g r a y  
ma t t e r  on the 14th-28th day of the pos t r e susc i t a t i on  per iod  a f t e r  hypovolemic  hypotension las t ing  4 h , w a s  c lose  
to the control  va lues .  

RNA synthes is  in the nuclei  of the neurons  and gl ia  was evidently act ivated,  as shown by the l e s s  compac t  
s t ruc tu re  of the nucleoli  and swell ing of the nuclei.  

In the pos t resusc i t a t ion  per iod d i s appea rance  of neurons  occu r s  in l a r g e  loci  in the c e r e b r a l  c o r t e x  of 
a n i m a l s  r ecove r ing  f r o m  prolonged hypovolemic  hypotension [3, 7]. However,  as the p r e sen t  invest igat ion 
demons t ra ted ,  when prolonged infusions of dext ran  were  given only single t iny loci  of death of ne rve  ce l l s  w e r e  
observed ,  and not in eve ry  field of vision.  F u r t h e r  evidence of the be t t e r  p r e s e r v a t i o n  of the ne rve  cel ls  in 
an ima l s  t r ea t ed  in tens ively  with dex t ran  was given by the absence  of any s ignif icant  d e c r e a s e  in the numb er  of 
Purkinje  ce l l s  in the c e r e b e l l a r  cor tex:  In the exper imenta l  group they numbered  1870 ~- 244, in the control  
group 2265 • 145. In animals  rece iv ing  dextran  during the ea r ly  pos t r e susc i t a t i on  per iod  only, they numbered  
not m o r e  than 1188 • 38 [3]. 

His tochemica l  invest igat ions of the c e r e b r a l  cor tex  of the exper imenta l  an imals  revea led  an i nc rea se  in 
acid phosphatase  ac t iv i ty  (Fig. 1); reac t ion  products  in the f o r m  of numerous  l a rge  granules  filled the bodies  
and p r o c e s s e s  of the neurons  as a r e s u l t  of migra t ion  of l y s o s o m e s  [9]. The enzyme leve l  a l so  r o s e  in the 
bodies and p r o c e s s e s  of the glial  cel ls  and in the endothelium of the blood v e s s e l s .  
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The results of biochemical determination of acid phosphatase activity in the postmitochondrial super- 
natant correlated with the results of the histochemical investigation. For instance, relative acid phosphatase 
activity in the experimental group was 7.3 �9 0.8 and in the control 4.76 + 1.0 i . tu/mg protein, ml (P < 0.05). 
The increase in acid phosphatase activity can probably be regarded as a specific reflection of the intensive 
repair processes taking place in the brain tissue ("metabolic stress n [6D. Evidence of activation of repair 
processes in the brain tissue also was given by swelling and proliferation of the astrocytes and oligodendroglia. 

Comparison of densitograms of proteins obtained by electrophoresis of the postmitochondrial super- 
natant of the experimental and control animals showed that prolonged dextran infusions produced normalization 
of that part of the protein densitogram which reflects the behavior of fast-moving fractions (Fig. 2). No sig- 
nificant difference from the control was found in fractions corresponding to prealbumins, albumins, postal- 
bumins, ceruloplasmin, transferrin,  and a-globulins. Meanwhile the high-molecular-weight protein fractions 
(fl- and v-globulins} still showed considerable changes compared with the control: The fl-globulin content was 
doubled but the a-globulin content was reduced by 41% (Table 1). 

Comparison of the results of this investigation with the control and with results obtained previously [3] 
thus indicates that prolonged administration of dextran infusions in accordance with the scheme suggested 
above gives a large measure of protection to brain cells against destruction and activates plastic repair pro- 
cesses. Although biochemically inert, dextran helps to ensure fuller adaptation by increasing the effective cir-  
culating blood volume [1]. The more prolonged the massive blood loss, the more marked the pathological re-  
tention of blood in the depots, requiring not only replacement of the lost blood but also administration of an 
extra volume of transfusion media [4]. Dextraa infusion, by improving the state of the hemodynamics and the 
theologic characteristics of the blood can, it is tentatively suggested, maintain the cerebral blood flow at a 
level which corresponds to the metabolic demands of the nerve cells which have survived prolonged circulatory 
hypoxia. The results described above demonstrate the importance of the use of prolonged dextran infusions in 
conjunction with other resuscitation measures for the treatment of patients in hypovolemic states. 
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