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Ar t e r i a l  hyper tens ion  was produced in 20 dogs by l igation of the adrenals~ Two weeks l a t e r  the 
a r t e r i a l  p r e s s u r e  was s ignif icant ly  r a i s ed ,  the ca rd iac  output was reduced,  and the total  p e r i p h -  
e r a l  r e s i s t a n c e  was sha rp ly  inc reased .  The phasic  syndrome  of hypodynamia ,  the d e c r e a s e  in 
the index of con t rac t i l i ty ,  in the volume veloci ty  of blood eject ion,  the card iac  index, and the 
r a t e  of r i s e  of  the i n t r aven t r i cu l a r  p r e s s u r e  indicated weakening of con t rac t i l i ty  of the m y o -  
cardiumo Three  months  a f t e r  l igat ion of the ad rena l s  the a r t e r i a l  p r e s s u r e  was r a i sed  sti l l  
m o r e  and the hernodynamic shif ts  were  s i m i l a r  to those  of  the second week of hyper tens ion .  
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The ro le  of the ad rena l s  in the pa thogenes is  of the d i f ferent  types of  a r t e r i a l  hyper tens ion  is well known 
[2, 6, 7], and expe r imen ta l  adrenal  hyper tens ion  is one of the success fu l  models  of essen t ia l  hyper tens ion  [ 2, 
3, 8]. Among the m a n y  dif ferent  expe r imen ta l  mode l s  of adrenal  hyper tens ion ,  the w r i t e r ' s  at tention was a t -  
t r ac ted  to the method of l igation of the ad rena l s ,  which causes  chronic  mechanica l  s t imulat ion of the  glands [4, 
5]. The hernodynamic c h a r a c t e r i s t i c s  of this model  have not been desc r ibed  in the l i t e r a t u r e ,  and the inves t i -  
gation desc r ibed  below was accord ing ly  under taken.  

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

Both adrena l s  of  20 m a l e  dogs w e r e  l igated around the outer  bo rde r  with No. 6 s i lk thread.  The c a r d i o -  
dynamics  and hemodynamics  w e r e  inves t igated in intact  dogs and 2 weeks and 3 months  a f t e r  l igat ion of the 
adrenals~ The mean  a r t e r i a l  p r e s s u r e  was r eco rded  by a m e r c u r y  m a n o m e t e r  introduced into the f emora l  a r -  
t e r y ,  the po lyca rd iog ram was r eco rded  on the 6-NEK-3 e l ec t roca rd iog raph ,  the minute  and sys to l ic  volume by 
the therrnodilut ion method,  the p r e s s u r e  in the left  ven t r i c l e  by means  of a BM-101 e l ec t romanorne t e r ,  and the 
f i r s t  de r iva t ive  of  the p r e s s u r e  through a di f ferent  c i rcui t .  The specif ic  p e r i p h e r a l  va scu l a r  r e s i s t a n c e ,  c a r -  
diac and sys to l ic  indices ,  indices of  the minute  and s t roke  work  of the left  ven t r i c l e ,  mean  volume veloci ty  of  

c o n t r a c t i o n - t i m e "  index, and the phasic  and i n t r a -  eject ion of blood, the index of m y o c a r d i a l  con t rac t i l i ty ,  the " 
sys to l ic  indices of  the card iac  cycle  we re  calcula ted.  

EXPERIMENTAL RESULTS 

The investigations showed that 2 weeks after ligation of the adrenals the mean arterial pressure of the 
dogs was increased (Table i). The heart rate was unchanged. The pressure was increased as a result of a 
sharp rise in the vascular resistance, whereas the cardiac index was not reduced~ The maximal intraventricu- 

lar pressure was raised, but the pressure developed toward the end of the phase of isometric contraction was 
lowered~ The increase in the intraventricular pressure thus continued into the period of expulsion of blood from 
the heart~ These results point to weakening of the contractile power of the rnnyocardiurn of the left ventricle. 

This conclusion was confirmed by the tendency for a decrease in the index of contractility [15], the first deriva- 
tive of pressure (dp/dtrnax), and the volume velocity of blood ejection~ A reflection of the sharply increased 
resistance to the expulsion of blood was an increase in the work index of the left ventricle, which was accompa- 
nied by a significant increase in the expenditure of energy per liter of minute volume. Further evidence in sup- 
port of this conclusion was given by the increase in the "contraction -time" index, which indirectly reflects an 
increase in the oxygen consumption of the heart [13]. 

In the phase structure of the cardiac cycle clearly identifiable signs of a syndrome of cardiac hypodynamia 
were observed (lengthening of the phase of isometric contraction, shortening of the expulsion period, a decrease 
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TABLE I. 
Adrenals 

Changes  in I n d i c e s  of  S y s t e m a t i c  H e m o d y n a m i c s  in Dogs a f t e r  L i g a t i o n  of  

Time of investigation 

Indices Backgronnd after 2 weeks after 3 months 

Mean arterial pressure, 
mm Hg 

Heart rate, beats/rain 
Cardiac index, liters/mZ 
Systolic index, mI/mZ 
Specific peripheral resistance, 

dynes .sec. cm-S/m ~ 
Maximal pressure in left ventricle, 

mm Hg 
Final isometric pressure in 

ventricle, mm Hg 
Final diastolic pressure in teft 

ventricle, mm Hg 
Work index of left ventricle, 

kg. m/m 2 
Stroke work index of left 

ventricle, g. m/m2 
Volume velocity of blood ejection, 

ml/sec 

Contractility index, dp/dtmax. 
mm Hg/sec 

"ContraCtion-time ~ index, mm 
Hg/sec 

Energy expenditure per liter minute 
volume, W. see/liter 

138,50--0,75 
111,68-----3,48 

1.19--0,02 
11,42-----0,67 

8073,062192,88 

167,76--4,32 

163,02--2,44 

3,81--0,26 

1.92-----0,05 

17,31m 1,07 

124,74-----7,56 
17,32-~0,75 

2895,66m98,87 

3279,29-"118,26 

18,88~0,19 

166,10-"---3,16" 
114,00-"4,51 

1,12-"0,02" 
11,04-+0,71 

10108.63-"643,28* 

189,48--3,15" 

147,09-"1,57' 

3,49-----0,15 

2,65----- 0,22* 

22,83-" 1,85" 

110,81+---9,04 
15,81--0,88 

2703,00+107,39 

3444,44-"149,63 

22,17-+0,63" 

170,30----- 3,38" 
138,11-----6,65" 

0,99-- 0,07* 
8,82----- 0,62* 

11737,18-"---441,94" 

189,43----- 1,66" 

150,53-*-2,27" 

5,44-" 1,23 

2,64"-0,13* 

21,13----- 1,49" 

76,32----- 4,00* 
16,88--+0,56 

2541,10-- 147,78 

4085,84----- 231,16" 

22,06-"--- 0,47* 

i p < 0.05 c o m p a r e d  wi th  b a c k g r o u n d .  

T A B L E  2. Changes  in P h a s e  S t r u c t u r e  o f  C y c l e  o f  Le f t  V e n t r i c l e  in  Dogs  a f t e r  L i g a t i o n  

o f  A d r e n a l s  (M * m) 

Indices Background 

Period of contraction, sec 
Phase of asynchronous contraction, sec 
Phase of isometric contraction, sec 
Period of expulsion, sec 
Mechanical systole, sec 
Total systole,, sec 
Mechanical i~ia~tole, sec 
Blumberger's coefficient 
Index of-myocardial contraction, % 
Intrasystolic index. % 
Expulsion time of minute volume, see 

0,080~ 0,002 
0,0442 0,002 
0,036~ 0,002 
0,140~ 0,003 
0,1752 0,006 
0,21020,015 
0,395~ 0,036 

1,7620,018 
38,12-" 1,14 
80,2022,26 
15,642 0,42 

Time of investigation 

after 2 weeks 

0,088----- 0,002* 
0,035----- 0,003* 
0,048~ 0,002* 
0,115+ 0,001 * 
0,164-"--- 0,005 
0,185-"--- 0,012 
0,393-- 0,029 

1,45-- 0,033* 
41,26-'- 1,96 
71,31+--t,22" 
13,12----- 0,36* 

after 2 months 

0,088• 0, 002 ~ 
0,046-" 0,002 ~ 
0,042--- 0,0001 * 
0,126-"0,027 
0,174--- 0,002 
0,228--- 0,005 
0,290+--0,010 * 

1,46--- 0,55* 
39,20--- 1,00 
72,50z0,92. 
18, I4-" 0,59* 

* P < 0.05 c o m p a r e d  wi th  b a c k g r o u n d .  

in B l u m b e r g e r ' s  c o e f f i c i e n t ) ,  f u r t h e r  c o n f i r m a t i o n  of  the  w e a k e n i n g  of  m y o e a r d i n a l  c o n t r a c t i l i t y  (Table  2). 

An even h i g h e r  l e v e l  of  t he  m e a n  a r t e r i a l  p r e s s u r e  was  o b s e r v e d  3 m o n t h s  a f t e r  l i g a t i o n  of  the  a d r e n a l s ,  
but  u n d e r  t h e s e  c i r c u m s t a n c e s  t h e r e  w a s  s o m e  q u i c k e n i n g  o f  the  h e a r t  bea t .  The  h e m o d y n a m i c  s t r u c t u r e  o f  
t he  h y p e r t e n s i o n  r e m a i n e d  v i r t u a l l y  u n c h a n g e d :  The  p e r i p h e r a l  v a s c u l a r  r e s i s t a n c e  was  s h a r p l y  i n c r e a s e d  but  
the  c a r d i a c  output  was  r e d u c e d .  J u s t  a s  a t  the  p r e v i o u s  p e r i o d  o f  the  i n v e s t i g a t i o n  t h e r e  w e r e  s i g n s  of  w e a k e n -  
ing  of  m y o c a r d i a l  c o n t r a c t i l i t y ,  but  t hey  w e r e  r a t h e r  l e s s  m a r k e d .  The  r e s u l t s  a r e  thus  e v i d e n c e  tha t  a v a s c u -  
l a r  f o r m  o f  h y p e r t e n s i o n  d e v e l o p s  a f t e r  I i g a t i o n  o f  the  a d r e n a l s .  The  r e s u l t s  c h a r a c t e r i z e  on ly  t he  h e m o d y n a m i c  
n a t u r e  o f  the  h y p e r t e n s i o n  and do not  exp l a in  t h e  m e c h a n i s m s  of  the  c h a n g e s  o b s e r v e d .  T h r e e  p o s s i b l e  m e c h a n -  
i s m s  of  the  h e m o d y n a m i c  c h a n g e s  can  be  t e n t a t i v e l y  s u g g e s t e d .  F i r s t ,  h y p e r s e c r e t i o n  o f  g l u c o c o r t i c o i d s  and 
an i n c r e a s e  in v a s c u l a r  s e n s i t i v i t y  to  a d r e n e r g i c  i n f l u e n c e s  [9, 12]. Second ,  h y p e r s e c r e t i o n  of  m i n e r a l o c o r t i -  
c o l d s ,  l e a d i n g  to  r e t e n t i o n  of  s o d i u m  and  i t s  a c c u m u l a t i o n  in the  v e s s e l  wa l l  [10]. F i n a l l y ,  the  p o s s i b i l i t y  o f  
d e v e l o p m e n t  of  h y p e r t e n s i o n  o f  " r e g e n e r a t i o n "  t ype  [11, 14] canno t  be  r u l e d  ou t ,  for  in " r e g e n e r a t i o n "  h y p e r -  
t e n s i o n  the  s e c r e t o r y  a c t i v i t y  of  the  a d r e n a l s  i s  d e p r e s s e d  [11, 14]. The t h i r d  h y p o t h e t i c a l  m e c h a n i s m  o f  the  
c h a n g e s  d i s c o v e r e d  i s  b a s e d  on the  p o s s i b l e  h y p e r s e c r e t i o n  o f  r e n i n  in r e s p o n s e  to  the  r e d u c e d  s e c r e t i o n  of  
a l d o s t e r o n e .  W h a t e v e r  t h e  t r u e  e x p l a n a t i o n ,  the  h e m o d y n a m i c  s t r u c t u r e  o f  h y p e r t e n s i o n  a s  d e s c r i b e d  above  
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r e s e m b l e s  changes  in the hemodynamics  following infusion of synthetic  angio tens in- I I  into intact  adult dogs [1]. 
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D E P E N D E N C E  O F  P H O S P H O L I P I D  M E T A B O L I S M  

IN V A R I O U S  P A R T S  O F  T H E  R A T  B R A I N  

ON T H E  D E G R E E  O F  L O C A L  C I R C U L A T O R Y  D I S T U R B A N C E  

( A F T E R  L I G A T I O N  O F  T H E  C A R O T I D  A R T E R I E S )  

S. V. G a s t e v a  a n d  Oo N.  Z a m u r u e v  UDC616.831-005-07:616.831-008.939.53-074 

Af te r  b i l a te ra l  l igat ion of the common caro t id  a r t e r i e s  in r a t s  the blood supply and phosphol ip-  
id m e t a b o l i s m  were  reduced cons ide rab ly  in the c e r e b r a l  h e m i s p h e r e s ,  to a l e s s e r  deg ree  in 
the diencephalon and mesencepha lon ,  but unchanged in the medul la  and ce rebe l lum.  The d e -  
pendence of the deg ree  of dep res s ion  of phospholipid m e t a b o l i s m  on the d e g r e e  of d i s tu rbance  
of the blood supply d i f fered  in the va r ious  p a r t s  of  the bra in .  Res tora t ion  of the blood supply 
was not obse rved  5 h a f t e r  l igation of the common caro t id  a r t e r i e s .  
KEY WORDS." c e r e b r a l  i schemia ;  phospholipid m e t a b o l i s m .  

Of all  the c a r d i o v a s c u l a r  d i s e a s e s  the c e r e b r o v a s c u l a r  a r e  among the c o m m o n e s t  f o rms  : Spasms of the 
c e r e b r a l  v e s s e l s ,  and t h r o m b o s i s  and embol i sm of the bra in  a r e  pa r t i cu l a r l y  ser ious~ These  d i s ea se s  a r e  a s -  
socia ted with var ious  deg ree s  of  c e r e b r a l  i s chemia ,  as  a rule  local;  in tu rn ,  this leads  to anoxia of  the i schemic  
region of bra in  t i ssue .  Elucidation of the m e c h a n i s m  of action of the i schemic  fo rm of c e r e b r a l  anoxia on bra in  
m e t a b o l i s m  is an essen t ia l  step to the ful ler  understanding of the pathogenesis  of t he se  d i s ea se s  and, c o n s e -  
quently,  for the i r  t imely  prevent ion  and the i r  ra t iona l ,  pa thogenet ica l ly  or iented t r ea tmen t .  

Different  pa r t s  of  the CNS a r e  known to respond di f ferent ly  to anoxia and the durat ion 6f surv iva l  of n e r v e  
ce l l s  located at  d i f ferent  l eve l s  of  the CNS in an oxygen- f r ee  envi ronment  a lso  d i f fe rs  [2, 4]. This d i f fe rence  
is man i fes ted  in the genera l  form as  lowered r e s i s t a n c e  to anoxia of the phylogenet ical ly  younger  nervous  f o r -  
ma t ions  and the c o m p a r a t i v e  r e s i s t a n c e  of the o lder  por t ions  of  the CNS, and it is a s soc ia t ed  with definite func-  
t ional ,  me tabo l i c ,  and morpholog ica l  d i f fe rences  between di f ferent  l eve l s  of the CNS. 
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