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Stimulation of the ven t romed ia l  nuclei  of the hypothalamus led to a dec r ea se  in the concen t r a -  
tion of phospholipids and cho les te ro l  in the mi tochondr ia  of the r abb i t  hea r t .  Choles te ro l  f eed-  
ing combined with s t imulat ion inc reased  the cho les te ro l  concentra t ion but reduced  the phospho-  
lipid concentra t ion sti l l  m o r e .  Activi ty of Ca2§ was reduced in mi tochondr ia  and 
m i c r o s o m e s  iso la ted  f r o m  the hear t .  A high cho les te ro l  diet  without s t imulat ion of the hypo-  
thalamic nuclei  caused dif ferent  changes.  These  r e s u l t s  indicate that the action of exogenous 
cho les t e ro l  depends on the s tate  of the m e c h a n i s m s  regula t ing  m y o c a r d i a l  m e t a b o l i s m .  
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The study of the influence of hypothalamic  s t r u c t u r e s  of the bra in  on the lipid m e t a b o l i s m  of the myo-- 
ca rd ium is e s sen t i a l  to the unders tanding of the m e c h a n i s m s  of d is turbance  of ca rd iac  act ivi ty  in co ron a ry  
a t h e r o s c l e r o s i s .  R e s e a r c h  in this f ield has  deal t  main ly  with the effect  of coagulat ion [5] or s t imulat ion [4, 13] 
of the hypotha lamic  nuclei  on the blood cho les te ro l  level .  However ,  in h y p e r c h o l e s t e r e m i a  the r a t i o  between 
the lipid components  changes not only in the blood, but a l so  in subcel lu lar  f rac t ions  of organs  and t i s sues  
[10, 19]; this leads to changes  in the s t ruc tu re ,  the enzyme act ivi ty,  and the t r a n s p o r t  function of the m e m -  
b ranes  of in t race l lu la r  organel les  [9, 11] and it m a y  be the cause of d is turbance  of the function of the organ as 
a whole. 

The object  of this invest igat ion was to study the ef fec t  of s t imulat ion of the ven t romed ia l  (VM) nuclei  of 
the hypothalamus and s t imulat ion of the hypothalamic  nuclei  combined with cho les t e ro l  feeding on the mito-- 
chondrial  lipids of the hear t .  The ATP as e  act ivi ty of mi tochondr ia  and m i c r o s o m e s  iso la ted  f rom the hea r t  
was used as the index of the state of the t r anspo r t  s y s t e m s .  

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

Expe r imen t s  were  c a r r i e d  out on ma le  r abb i t s  weighing 2-2.5 kg, divided into four groups:  eight control  
r abb i t s ,  five with s t imulat ion of the hypothalamic  nuclei ,  five with s t imulat ion of the hypotha lamus  combined 
with cho les t e ro l  feeding (1 g c h o l e s t e r o l / k g  body weight daily), and seven with cho les t e ro l  feeding only. The 
VM hypothalamic  nuclei  were  s t imulated through prev ious ly  implanted e l ec t rodes  in se r t ed  s te reo tax ica l ly .  
Square pulses  (90 Hz, 1 msec ,  2.5-5 V) were  used. The duration of the e x p e r i m e n t s  in all  s e r i e s  was 30 days.  
The r abb i t s  were  decapi ta ted  and mi tochondr ia  isola ted f r o m  the h e a r t  [14] in 0.25 M sucrose ,  0.01 M EDTA, 
pH 7.4. Lipids were  ex t rac ted  [12] and f rac t iona ted  by th in- layer  ch roma tog raphy  [2] .  A T P a s e  act ivi ty was 
m e a s u r e d  f r o m  the i nc rea se  in the inorganic phosphorus  concentra t ion [ 15]. The incubation medium contained 
(in mM): A T P - N a  5, KC1 15.0, MgC12.7H20 1.0, suc rose  120, in 0.05 M T r i s - H C l  buffer ,  pH 7.4. The prote in  
concentra t ion in the sample  was 0.2-0.5 mg.  The m i c r o s o m a l  f rac t ion  was i so la ted  f r o m  the e lua tes  a f te r  r e -  
moval  of the mi tochondr ia  by centr i fugat ion for  1 h at 105,000 g (the MSE Superspeed-60  centr ifuge).  Con t r ac -  
tile pro te ins  were  r e m o v e d  f r o m  the m i c r o s o m a l  f rac t ion  with 0.6 M KC1 in 0.005 M hist idine buffer ,  pH 7.2, 
at  2~ The res idue  washed to r e m o v e  KCI was used for  de te rmina t ion  of A T P a s e  act ivi ty.  The composi t ion  
of the incubation med ium (volume 1 ml) was:  50-100 g g  m i c r o s o m a l  protein,  4 mM ATP-Na ,  5 mM MgCI2, 
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T A B L E  1. L ip id  C o n c e n t r a t i o n  in M i t o c h o n d r i a  of R a b b i t  H e a r t  (M * m) 

Phospholipids, 
~g P/mg 
~rotein 

Cholesterol, ~g/mg protein Cholesterol/ 
phospholipids Experimental conditions 

Control 109,0~4,3 0,096-4-0,008 

88,1-4-5,8 
~0,02 

Stimulation of VM 
hypothatamie nuclei 

P 
Stimulation of VM nuclei+ 

cholesterol feeding 
P 

Cholesterol feeding 
P 

free esterified 

10,54-0,44 6,34__-0,21 

7,2++_0, t8 2,5-.}-0,1 
~0,02 %0,01 

16,4~2,3 15,5+2,6 
%0,01 ~0,0t 

24,0-b3,0 18,1-4-2,6 
~0,01 ~0,01 

69,5-J-3,3 
~0,01 

92,7+4,0 

0,082-4-0,01 

0,23-+-0,007 
~0,00I 

0,28+0,01 
~0,01 

Blood 
choleste rol, 
rag% 

45,0-4-1,5 

52,8-4-3,3 

238-b5,2 
~0,001 
430~-14 
%0,01 

T A B L E  2. A T P a s e  A c t i v i t y  (in ~ m o l e s  P / m g  p r o t e i n / h )  of M i t o c h o n d r i a  and 
M i c r o s o m e s  of R a b b i t  H e a r t  (M ~- m) 

Experimental conditions 

Control 

Stimulation o f VM hypothalamic nuclei 
Stimulation of VM nuclei+ cholesterol feeding 

Cholesterol feeding 

Mitochond ria 
Ca2+-ATPase IMg2+-ATPase 

33,9~0,8 

33,5 0,45 
28,7+1,2 

Mic rosomes 

Ca2+-ATPase I Mg z+-ATPase 

37,5~0,93 

29,2~1,1 

25,1--~0,77 
19,6 _0,8 

/' ~0,0l 
26,2-I-0,79 

P 

22,6• 23,5+i,I 

20,0+0,4 
18,5+0,5 
~0,02 

29,3~0,31 
~o,ol 

2t,0+0,22 
25,0• 

24,7~0,3 

5 mM CaC12, 50 mM T r i s - H C 1  buf fe r ,  pH 7.4. The  p r o t e i n  c o n c e n t r a t i o n  was  d e t e r m i n e d  by the m e t h o d  of 
L o w r y  e t  a l .  [16] .  The  s e v e r i t y  of the a t h e r o s c l e r o s i s  was  judged  f r o m  c ha nge s  in the i n t r a m u r a l  v e s s e l s  and 
by the a t h e r o s c l e r o t i c  index  of d a m a g e  to the a o r t a  [1 ] .  The  r e s u l t s  w e r e  s u b j e c t e d  to s t a t i s t i c a l  a n a l y s i s  [8 ] .  

EXPERIMENTAL RESULTS AND DISCUSSION 

Stimulation of the VM hypothalamic nuclei led to a decrease in the concentration of phospholipids and of 
free and esterified cholesterol in the mitochondria of the rabbit heart. The cholesterol/phospholipids ratio 
was reduced a little. The blood cholesterol level remained normal (Table i). Morphologically, dystrophic 
changes reflecting disturbances of carbohydrate and protein metabolism were observed in the heart. Other 
evidence of such disturbances was given by dystrophic changes in the ECG, irrespective of which hypothalarnie 

structures were injured [ 3]. Dystrophic changes evidently developed also in other organs and tissues, for the 
body weight of the experimental animals decreased considerably [5]. 

Feeding cholesterol to the rabbits undergoing stimulation of the hypothalamic nuclei lowered the phospho- 
lipid concentration still further. The free cholesterol level rose by 61% and the esterified cholesterol level 
was more than doubled. The eholesterol/phospholipids ratio in the mitochondria increased correspondingly. 
The blood cholesterol concentration rose (Table i). 

Cholesterol feeding of the animals by itself for 30 days led to only an insignificant decrease in the phos- 
pholipid concentration in the mitochondria of the heart. However, the level of free and esterified cholesterol 
was doubled or trebled (Table I), in agreement with results obtained by other workers [19]. 

Exogenous cholesterol, administered in large doses, thus differed in its effect on the quantity and relative 
proportions of the lipids in the mitochondria of the heart depending on the functional state of the organ. 

With a combination of stimulation of the hypothalamic nuclei and cholesterol feeding, activity of Ca 2+- 
ATPase in the mitochondria and mierosomes of the heart fell. The action of a high cholesterol diet alone 
increased Ca2+-ATPase activity. Considering that the ATPase of the sarcoplasmic retieulum, which is activated 
by calcium ions, is a calcium-transporting enzyme [17, 18], the changes observed in the Ca2+-ATPase of the 
microsomes, which consist chiefly of proteins of the sarcoplasmic reticulum [ 17, 18], could indicate a reduc- 
tion in the work of the calcium pump during combined stimulation of the hypothalamie nuclei and cholesterol 
feeding and an increase in the work of that pump in the early stages of development of atherosclerosis. This 
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conclusion is supported by the resu l t s  of investigations which demonst ra ted  activation of protein synthesis  and 
an increase  in the activity of severa l  enzymes  in a the rosc l e ros i s  [6, 7] .  

The ATPase  of the mitochondria l  and m i c r o s o m a l  f ract ions ,  which is activated by magnesium ions, 
showed no significant changes in all s e r i e s  of exper iments  (Table 2). 

The r e su l t s  of the his tological  invest igat ions showed that l ipoidosis of the walls of the small  and medium-  
sized a r t e r i e s  of the myocard ium was observed more  often than in rabbi ts  kept  on an atherogenic diet  during 
prolonged stimulation of the VM hypothalamic nuclei.  The sever i ty  of the dystrophic changes in the muscle  
f ibe rs  of the myocard ium var ied sharply  in the animals  of the above-ment ioned groups but they were more  
marked  in rabbi ts  on an atherogenic diet during prolonged stimulation of the hypothalamic nuclei .  The a thero-  
sc le ro t ic  index of damage to the aor ta  was 19% in the group rece iv ing  the atherogenic diet  and 4% in the second 
group. 

Prolonged stimulation of the VM hypothalamic nuclei  thus leads to dystrophic  changes in the t issues  of 
the hear t .  Adminis t ra t ion of exogenous choles te ro l  against  this background, while reducing the phospholipid 
concentrat ion in the mi tochondr ia  of the hear t ,  i nc reases  the choles te ro l  concentrat ion in them. However,  the 
degree  of this increase  is smal le r  than in animals  rece iv ing  a high choles te ro l  diet  only. 

Taken as a whole, the r e su l t s  descr ibed  above conf i rm that the effect  of exogenous choles tero l  d i f fers  
depending on the functional state of the hea r t  and on the mechanisms  regulat ing its metabol ism.  
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