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The l l -hydroxycor t i eos t e ro id  (ll-HCS) concentration was determined in the blood plasma of ra ts  
undergoing a mock operation, and rats  with an intact, extirpated, or  deafferented medio-basal  
hypothalamus (MBH), during t raumat ic  shock. No significant differences were found in the hasat 
l l -HCS level in the ra ts  of the different groups. RemovaI of MBH led to a decrease  in weight of 
the adrenal and pituitary glands, whereas  deafferentation of MBH led to an increase in weight of 
the adrenals.  The l l -HCS level in ra ts  with complete deafferentatton of MBH was significantly 
higher than in the animals undergoing the mock operation when both were in a state of t raumat ic  
shock. 
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Activation of hypothalamic centers  controlling A CTH secret ion is determined during s t r ess  by both 
nervous and humoral fac tors  [7, 9]. 

To analyze their  comparat ive roles  changes in the blood cor t icos terone concentration were studied during 
shock in rats  af ter  extirpation and also after  total and part ial  deafferentation of the medio-basal  part  of the 
hypothalamus. 

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 108 male albino ra ts  weighing 180-320 g. Complete and part ia l  (of the 
anter ior  portion only) deafferentation of the medio basal hypothalamus (MBI-1) was ca r r i ed  out 5-6 weeks before 
the production of shock under deep ether  anesthesia by the method of Halasz and Pupp [8]. tn some animals 
MBH was removed by means of a knife with a special  blade [5]. Intact animals and animals undergoing a mock 
operation, during which the skull was trephined and the longitudinal sinus dest royed but without injury to the 
hypothalamus, served as the control.  Adrenoeort ical  activity was est imated from the l l -hyd roxycor t i cos t e ro id  
(ll-HCS) level in the blood plasma,  measured  by a f luorometr ic  method [4]. Some of the animals of each group 
were decapitated before shock was produced in order  to determine the basal  l l -HCS level. Traumat ic  shock 
was produced by Cannon's method. Samples of 1 ml blood were taken f rom the femoral  a r t e r y  immediately 
af ter  fixation of the animals to the f rame and dissection of the vesse ls ,  and also at different stages of shock. 
The dynamics of shock were a s se s sed  from the a r te r ia l  blood pressure .  After death of the ra ts  the pi tui tary 
and adrenal glands were weighed and completeness  of deafferentation or  removal  of MBH was ver i f ied histologi- 
cally. 

EXPERIMENTAL RESULTS AND DISCUSSION 

Removal or complete isolatibn of MBH has been shown [2, 6] to lead to hyperphagia and to a sharp in- 
crease  in body weight. In the present  experiments  a considerable gain in body weight (twice the control level) 
was observed only af ter  extirpation of the hypothalamus. 
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TABLE 1. P l a s m a  l l - H C S  C o n c e n t r a t i o n  and Weight  of E n d o c r i n e  Glands  in R a t s  with 
D i f f e r en t  I n j u r i e s  to  the  H y p o t h a l a m i c  Reg ion  d u r i n g  T r a u m a t i c  Shock (M • m) 

Animals 
basal 

ll-HCS level (in ~g %) 
J after fixa- ]in different phases of traumatic shock 
t ionofani-  - - . . ~ - -  - -  
mals and beg~.nmng of I ~,~ ^~ ,^, f terminal 

I Itorplcl phase ....... ~-" I 
dissection i' ~ . .  id hase phase . . l(s~abtliza- P P .... 
or vessels / tion) 

Weight of endocrine glands 
(mg/lO0 g body weight) 

pituitary adrena~ 

Control (with intact 
MBH) 

Undergoing mock opera- 
lion 

With MBH removed 

P 
P: 

With total deafferenta- 
tion of MBH 

P: 

With total deafferenta- 
lion of MBH 

9,1• 
(20) 

8,1+- 1,65 
(lO) 

8,5~2,63 
(4) 

13,3+-5,41 
(5) 

5,7• 
(6) 

46,3+- 1,44 
(18) 

45,0• 
(14) 

33,9• 
(:5) 

=0,01 
55,5+3,72 

(7) 

=0,05 

48,8• 
(8) 

45,7~ 1,56 
(:5) 

39,4• 3,73 
(13) 

40,2+-8,51 
(1:) 

58,0-----6,59 
(7) 

~0,02 

41,2+-5,32 
(6) 

48,3+--2,70 
(11) 

45,8+-5,75 
(7) 

41,3• 
(9) 

75,9• 
(5) 

<O,Ol 

54,2+-5,25 
(7) 

48,6~2,83 
(7) 

44,8+-3,02 
(7) 

45,9~ 7,73 
(:3) 

60,2~ 13,82 
(4) 

60,4~ 14,20 
(3) 

2,7+0,09 
(IS) 

3,0+0,I7 
(14) 

2,3+-0,16 
(19) 

<0,01 
<0,05 

2,6• 
02) 

2,7+- 0,20 
(a) 

13,2+-0,39 
(18) 

12,3+-_+o,37 
04) 

1t,1• 
09) 

<O,Ol 
15,8• 

d2) 
<0,01 
<0,01 

I2,8~0,81 
(8) 

Legend .  N u m b e r  of a n i m a l s  g iven  in p a r e n t h e s e s ;  P) s i g n i f i c a n c e  of  d i f f e r e n c e s  c o m -  
p a r e d  wi th  a n i m a l s  u n d e r g o i n g  m o c k  o p e r a t i o n ;  P1) the  s a m e  c o m p a r e d  with  c o n t r o l  
a n i m a l s .  

Data  on the  e f f ec t  of a f f e r e n t a t i o n  and  e x t i r p a t i o n  of  MBH on the  b a s a l  c o r t i c o s t e r o n e  l e v e l  in r a t s  a r e  
c o n t r a d i c t o r y  [3, 6, 10]. The  r e s u l t s  of the  p r e s e n t  e x p e r i m e n t s  (Table  1) showed that  the  in i t i a l  l l - H C S  l e v e l  
in the  a n i m a l s  u n d e r g o i n g  the  o p e r a t i o n s  was  v i r t u a l l y  the  s a m e  a s  in the  c o n t r o l  r a t s .  

Shock fo l lowed  a s i m i l a r  c o u r s e  in the  a n i m a l s  of  a l l  g r o u p s .  The only  poin t  w o r t h  no t ing  was  tha t  r a t s  
with p a r t i a l  d e a f f e r e n t a t i o n  of MBtt  had the  s h o r t e s t  s u r v i v a l  p e r i o d  (2.5 h), c o m p a r e d  with 3 .5 -4 .5  h fo r  the 
o t h e r  two g roups .  

F i x a t i o n  of  the  r a t s  to  the  f r a m e  and d i s s e c t i o n  of the  v e s s e l s ,  which u s u a l l y  took  20-30 min ,  c a u s e d  a 
s h a r p  i n c r e a s e  in the  p l a s m a  c o r t i c o s t e r o n e  l e v e l  in the  a n i m a l s  of  a l l  g roups .  Howeve r ,  the  i n c r e a s e  was  
l e a s t  m a r k e d  in r a t s  a f t e r  r e m o v a l  of MBH and m o s t  m a r k e d  in r a t s  with t o t a l  d e a f f e r e n t a t i o n  of  the  hypo-  
t h a l a m u s .  The  d i f f e r e n c e  in the  r e s p o n s e  of the  a n i m a l s  a f t e r  o p e r a t i o n  to  s t r e s s  can  t e n t a t i v e l y  be  a t t r i b u t e d  
to  c h a n g e s  in the  func t iona l  s t a t e  of t h e i r  p i t u i t a r y - a d r e n a l  s y s t e m .  Th i s  v i ew  is  c o n f i r m e d  i n d i r e c t l y  by the 
change  in weight  of the  a d r e n a l  and p i t u i t a r y  g l ands  in the  r a t s  a f t e r  e x t i r p a t i o n  and c o m p l e t e  d e a f f e r e n t a t i o n  
of MBIt.  A k m a e v  et  a l .  [1] have shown tha t  h y p e r t r o p h y  of  the  a d r e n a l s  in r a t s  with c o m p l e t e  i s o l a t i o n  of the  
h y p o t h a l a m u s  is  a c c o m p a n i e d  by i n c r e a s e d  func t iona l  a c t i v i t y  of the  c e l l s  of  the  zona  f a s c i c u l a t a  of the  co r t ex .  

The b lood  l e v e l  of the  ho rmone  in the  r a t s  of the  d i f f e r en t  g r o u p s  under  o b s e r v a t i o n  a f t e r  f ixa t ion  was  
m a i n t a i n e d  unt i l  dea th  of the  a n i m a l s ;  the l l - H C S  c o n c e n t r a t i o n  in a n i m a l s  with t o t a l  d e a f f e r e n t a t i o n  of the hypo-  
t h a l a m u s  was  much  h i g h e r  than  in a n i m a l s  unde rgo ing  the  m o c k  o p e r a t i o n  at  n e a r l y  a l l  s t a g e s  of  t r a u m a t i c  shock.  

The  r e s u l t s  i nd ica t e  tha t  a c t i v a t i o n  of  b r a i n  c e n t e r s  c o n t r o l l i n g  ACTH s e c r e t i o n  d u r i n g  shock  is  v i r t u a l l y  
independen t  of the  m o r p h o l o g i c a l  i n t e r g r i t y  of  the  n e r v o u s  c o n n e c t i o n s  of the  h y p o t h a l a m u s  and is  dependen t  
c h i e f l y  on h u m o r a l  i n f l uences .  

S e v e r a l  w o r k e r s  [7, 9] nowadays  d i s t i n g u i s h  be tw e e n  " s y s t e m i c "  s t i m u l a t o r s  of the  f u u c t i o n o f t h e  p i t u i t a r y -  
a d r e n a l  s y s t e m ,  with h u m o r a l  a c t i on  ( h i s t a m i n e ,  insu l in ,  a c o m b i n a t i o n  of  b i o l o g i c a l l y  ac t i ve  s u b s t a n c e s  l i b e r -  
a t e d  in r e s p o n s e  to  m e c h a n i c a l  t r a u m a ,  e tc . )  and  " n e u r o g e n i O '  s t i m u l a t o r s  (v ib ra t ion ,  no i se ,  l ight ) ,  which  ac t  
on a f f e r e n t  neu rons .  

On the b a s i s  of t h e s e  v i ews  it can  be p o s t u l a t e d  tha t  a c o m b i n a t i o n  of i m m o b i l i z a t i o n  with d i s s e c t i o n  of  the  
v e s s e l s  a f t e r  i n j ec t i on  of  p r o c a i n e  i s  an a d e q u a t e  s t i m u l u s  fo r  the  h y p o t h a l a m u s  when d e p r i v e d  of i t s  n e r v o u s  
c o n n e c t i o n s  with s u r r o u n d i n g  b r a i n  r e g i o n s .  Th i s  a c t i v a t i o n  was  s u b s e q u e n t l y  m a i n t a i n e d  by  t r a u m a  to the  l i m b ,  
and  a f t e r  the  d e v e l o p m e n t  of  shock,  by  changes  in the  h u m o r a l  b a c k g r o u n d  ( a c i d o s i s ,  h y p o x e m i a ,  i n c r e a s e d  con -  
c e n t r a t i o n  of m e d i a t o r s  and  m e t a b o l i c  p r o d u c t s  in the  blood) t y p i c a l  of  t r a u m a t i c  shock .  
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P A T H O G E N E S I S  O F  T H E  L O W  C A R D I A C  O U T P U T  

S Y N D R O M E  IN P O S T R E S U S C I T A T I O N  S T A T E S  

I .  E .  T r u b i n a  a n d  A.  V.  V o l k o v  UDC 616-036.882-08-036.8-  
7:616.12-008.1-092-07 

Acute hypervolemia  induced in expe r imen t s  on dogs by infusion of dextran,  did not produce de-  
compensa t ion  of the c i rcula t ion in an imals  whose ca rd iac  output was sharp ly  d e p r e s s e d  in the 
pos t resusc i t a t ion  per iod a f t e r  c i r cu l a to ry  a r r e s t  las t ing 15 min. The inc rease  in the venous 
r e tu rn  and change in the conditions of the pe r iphe ra l  c i rcula t ion as  a resu l t  of dext ran  admin i s -  
t ra t ion  t e m p o r a r i l y  increased  the cent ra l  venous p r e s s u r e ,  caused a las t ing increase  in the 
a r t e r i a l  p r e s s u r e ,  card iac  output, s t roke  volume,  work  of the left  ven t r ic le ,  and total  oxygen con-  
sumption by the body, and lowered the pe r iphe ra l  v a s c u l a r  r es i s t ance .  In model expe r imen t s  on 
dogs subjected to isola ted compres s ion  i schemia  of the brain  for  20 rain, a low ca rd iac  output 
syndrome a l so  developed. 

KEY WORDS: hypoxia; pos t r e susc i t a t ion  period;  ca rd iac  output; hemodynamics .  

In the pos t resusc i t a t ion  per iod a f t e r  va r ious  types  of t e rmina l  state,  s i m i l a r  phasic  changes in the cent ra l  
hemodynamics  have been found [6, 7, 11]. The per iod of hyperperfusion,  at a t ime  of e x t r e m e l y  intensive work  
of the heart  at the beginning of resusc i ta t ion ,  is gradual ly  r ep laced  a f t e r  2-3 h by the onset of a low card iac  
output syndrome which may  continue for  up to 24 h. Among the fac to r s  responsib le  for  i ts  development  injury 
to the myocard ium as  a r e su l t  of hypoxia and toxemia  and a dec rease  in the absolute c i rcula t ing  blood volume 
may  be dist inguished [4, 5, 12]. However,  there  is as yet no genera l  ag reemen t  regard ing  the nature and func- 
t ional significance of this phenomenon. 

The two objects  of this  investigation were  as  follows: f i rs t ,  to invest igate the functional r e s e r v e s  of the 
ca rd iovascu la r  sys t em in the per iod of maximal  depress ion  of the card iac  output during resusc i ta t ion  a f te r  c i r -  
cu la tory  a r r e s t  in vivo, and second, to de te rmine  the role  of d i s tu rbances  of neurohumora l  regulat ion in the 
development of the low card iac  output syndrome a f te r  resusc i ta t ion .  

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

Two groups of expe r imen t s  were  c a r r i e d  out on 17 anes thet ized (pantopon 4-6 mg/kg ,  pentobarbi ta l  8-10 
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