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Exper iments  on ra t s  showed that in the initial stages of l ipoidosis and l iposc le ros i s ,  increased  accu-  
mulation of n e u r o s e c r e t o r y  substance and changes in s t ruc tu ra l  p rope r t i e s  take place mainly in cells of the 
supraoptic  nuclei of the hypothalamus.  In the late stages,  when marked  a the rosc le ros i s  of the vesse l s  is 
p resen t ,  inc reased  accumulat ion of neurosec re t ion  is also found in cells  of the pa raven t r i cu la r  nuclei and in 
the neurohypophysis .  

Exper imenta l  and clinical investigations have demonst ra ted  a connection between lesions of the hypo-  
thalamus, both infectious and t raumat ic ,  and morphological  and physiological  changes in var ious  sys tems  of 
the body [6, 18, 23], including dis turbances  of lipid metabol ism,  f requent ly  accompanied by a the rosc le ro t i c  
changes in the ves se l s .  This has been observed  both clinically [4, 10, 11, 15, 21] and exper imenta l ly  [27, 
30]. 

However, few investigations have so far been carried out to study structural changes in the hypotha- 
lamus, especially of its nuclei producing neurosecretion, accompanying disturbance of lipid and, in particu- 
lar, cholesterol metabolism. Data on this problem in the literature are few in number and contradictory in 
nature [5, 12, 14, 24]. However, the morphological and physiological study of the hypothalamus is unques- 
tionably important and even essential because it is in this strucklre that the regulation of the principal 
autonomic functions of the body is concentrated [i, 3, 9, Ii, 22, 25, 28, 31], and in the modern view distur- 
bance of these functions is directly related to the pathogenesis of atherosclerosis [2, 13, 19]. 

The object of the present investigation was to compare morphological and histochemical changes in the 
nearosecretory nuclei of the hypothalamus, in the neurohypophysis, and cardiovascular system during de- 
velopment of experimental atherosclerosis. 

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

Exper imenta l  a t he ro sc l e ro s i s  was produced in rabbits  by feeding with crys ta l l ine  choles tero l  mixed 
with chopped root  vegetables  in a dose of 1 g /kg [26]. The se rum choles tero l  concentrat ion was de termined 
by the ]~nge l 'ga rd t -Smirnova  method.  

The investigations were  ca r r i ed  out 30-200 days af te r  the beginning of the exper iment .  The supraop-  
tic and pa raven t r i cu l a r  nuclei  of the hypothalamus and the neurohypophysis  were  studied in s e r i a l  sect ions 
f rom these regions stained by Bargmann and Maiorova, and also by NisslTs method. In each case the r e l a -  
tive percen tage  of n e u r o s e c r e t o r y  cells in each separa te  phase of the s e c r e t o r y  cycle was calculated [7, 8, 
!6,  20]. Blood vesse l s  (large trunks and v i sce ra l  vesse ls)  were  investigated for  lipids and e las t ic  t issue 
(Sudan III, Van Gieson, resorc in - - fuchs in) .  Mucopolysaccharides of the ground substance were  detected by 
the combined method of Ber t e l sen  and Jensen [29]. 

Analogous a reas  of the brain,  hear t ,  and blood vesse l s  of intact rabbi ts  were  investigated by the same 
methods as the control .  Altogether  45 animals  were  used in the exper iment .  
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Fig. 1, Healthy rabbit.  Paraventr icular  (a) and supra-  
optic (b) nucleo of hypothalamus (400 x). 

Fig. 2. Rabbit 70 days after beginning of cholesterol ad- 
ministration. Aorta: definitive atherosclerotic plaque (a; 
140 x). Supraoptic nucleus of hypothalamus: modified cells 
with increased content of neurosecret ion (b; 400 x). 

Fig. 3. Rabbit 200 days after beginning of cholesterol ad- 
minstration. Section through thoracic aorta with total 
atheromatosis (a; 140 x); a therosclerot ie  plaques in coro-  
nary a r t e ry  (b; 140 x); supraoptic nucleus of hypothalamus: 
cells with small vacuoles at the periphery and an increased 
content of neurosecret ion (c; 400 x); paraventricular  nucleus 
of hypothalamus; modified cells with increased content of 
neurosecret ion (b; 400 x). 

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

The relative percentage of cells in the various phases of the secre tory  cycle in the supraoptic nuclei 
of the hypothalamus in normal rabbits was as follows: beginning of synthesis of neurosecret ion 55%, phase 
of accumulation 41%, phase of liberation 4%. Compared with the paraventricular  nuclei, the supraoptic cells 
were more  compactly arranged (Fig. 1). The neurohypophysis consisted of a collection of axon endings of 
neurosecretory cells, some of which formed Herring's  bodies. 

Administration of exogenous cholesterol to the animals was accompanied by increased cholesteremia 
and atherosclerotic changes in the cardiovascular system. These changes were expressed to different de- 
grees, determined by individual sensitivity of the rabbits to exogenous cholesterol [17]. 
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Fig.  4. Rabbit  200 days a f t e r  beginning of choles te ro l  ad-  
min i s t r a t ion .  Aor ta  (a; 140 x) and p a r a v e n t r i c u l a r  nucleus 
of hypothalamus (b; 400 • no change. 

This re la t ionship  was obse rved  m o s t  c l ea r ly  in the ea r ly  s tages  of the exper imen t  (45th-70th day). 
In some an imals  only mode ra t e  c h o l e s t e r e m i a  was p r e s e n t  (120-170 rag%), with the init ial  changes of l ipoido- 
s i s .  In these  cases  ne i ther  in the supraopt ic  nor  the p a r a v e n t r i c u l a r  nuclei ,  nor  in the neurohypophysis ,  
were  any s ignif icant  abnormal i t i e s  obse rved .  

In other  an imals  at  the same  per iods  of the exper iment ,  a m o r e  m a r k e d  h y p e r c h o l e s t e r e m i a  was p r e -  
sent (400-1800 mg%), and definit ive a the rosc l e ro t i c  plaques were  found in the aor ta ,  with l a rge  lipid droplets  
in the i n t e r s t i ce s  of the plaques  and accumula t ions  of l ipophages (Fig. 2a). Acid mucopo lysacchar ides  were  
p redominan t  in the en la rged  m a s s e s  of ground subs tance .  The number  of la rge  cel ls  in the phase  of a c c u m u -  
lation of neu rosec r e t i on  was inc reased  in the supraopt ic  nuclei to 80%. Neurosec re t ion  f i l led not only the 
cell  body, but a lso  i ts  p r o c e s s e s ,  inter twining with each o ther  to f o r m  a network (Fig. 2b). Total  reduct ion 
of the t igroid had o c c u r r e d  in the cel ls  packed  with neu rosec re t ion .  Nei ther  morphologica l  nor  h i s t o c h e m i -  
cal  changes were  found in the p a r a v e n t r i c u l a r  nuclei  or  neurohypophysis .  

In the late  s tages  of the exper imen t  (200tb day), when s e v e r e  h y p e r c h o l e s t e r e m i a  (1500-2000 rag%) was 
p re sen t ,  the a the roma tos i s  was widespread  in c h a r a c t e r ,  caus ing total involvement  of the aor ta  and the g rea t  
v e s s e l s  (Fig. 3a) and also of the v i s c e r a l  v e s s e l s .  The definitive plaques in the myoca rd ium a lmos t  c o m -  
p le te ly  ob l i t e ra ted  the lumen of the m e d i u m - s i z e d  and sma l l  a r t e r i e s  (Fig. 3b). The ground subs tance  fi l l ing 
the in t e r s t i ces  of the plaque and the widened i n t e r m e m b r a n o u s  spaces  of the media ,  now contained neutra l  
as well  as acid mucopolysacchar ides~  M o s t  cel ls  in the supraopt ic  nuclei were  en la rged  and a l t e red  in 
shape .  The number  of ce l l s  with opt ica l ly  empty  vacuoles ,  f o rming  a punched-out  b o r d e r  around the i r  body, 
was inc reased .  The t igroid  was reduced.  Compared  with p rev ious  pe r iods ,  pycnomorphic  cel ls  were  s o m e -  
what m o r e  numerous ,  and the number  of cel ls  in the phase  of accumulat ion of neu rosec re t ion  was reduced  to 
56% (Fig. 3c). N e u r o s e c r e t o r y  subs tance  accumula ted  in the cel ls  of the p a r a v e n t r i c u l a r  nuclei ,  f i l l ing both 
the body and p r o c e s s e s  (Fig. 3d)o In the p o s t e r i o r  lobe of the p i tu i ta ry ,  n e u r o s e c r e t o r y  subs tance  fil led all  
its tissue forming large Herring's bodies~ 

Somewhat different results were obtained in a few (resistant) rabbits, in which the serum cholesterol 
level showed no substantial rise throughout the experiment, reaching only 120 rag% by the 200th day. Macro- 
scopic and microscopic examination revealed no structural changes in the blood vessels or in the supra- 
optic and paraventricular nuclei of the hypothalamus and the neurohypophysis (Fig. 4). 

The experimental results showed that the severity of structural and functional changes in the neuro- 
secretory nuclei of the hypothalamus is closely- connected with the character of the atherosclerotic changes 
in blood vessels. 

In the p r e s e n c e  of total  a t h e r o s c l e r o s i s  of the va scu l a r  system~ inc reased  accumulat ion of n e u r o s e c r e -  
tion took p lace  not only in the supraopt ic  nuclei,  but also in the p a r a v e n t r i c u l a r  nuclei  of the hypothalamus 
and in the neurohypophys is ,  evidence of d i s turbances  of the n e u r o s e c r e t o r y  function of the ent i re  hypotha la -  
mohypophysea l  n e u r o s e c r e t o r y  s y s t e m .  

If  n e u r o s e c r e t i o n  produced  by cel ls  of the an t e r io r  division of the hypothalamus is r ega rded  as one 
component  in the complex  m e c h a n i s m  of neu rohumora l  regula t ion of autonomic function, i t  can be p o s t u -  
lated that hyperproduc t ion  of b iological ly  act ive  subs tances  during h y p e r c h o l e s t e r e m i a  m a y  act  unfavorably  
on the cour se  of me tabo l i sm,  including lipid m e t a b o l i s m ,  and a lso  on regulat ion of the nutr i t ion of the blood 
v e s s e l  wal ls ,  thus aggrava t ing  the a the ro sc l e ro t i c  p r o c e s s  as a whole. 
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