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In rabbits simultaneously receiving an atherogenic diet and diosponin the functional activity 
of the hypothalamic-pituitary neurosecretory system is weakened, and this is accompanied 
by a decrease in the level of hypercholesteremia and in the severity of the vascular lesions 
by comparison with animals receiving exogenous cholesterol without diosponin. Restora- 
tion of the normal neuro-hormonal relations evidently inhibits the manifestation of athero- 
sclerosis. 

Recently diosponin has been used successful ly  for  the t r ea tment  of organic a the rosc le ros i s  [8, 15]. 
It has a marked  hypolipidemic action,  i t  inc reases  d iures i s ,  lowers the a r t e r i a l  p r e s su re ,  slows the hear t ,  
and r e s to r e s  normal  sleep [8, 12, 15, 17, 19]; i .e . ,  i t  acts  on the autonomic functions whose regulat ion is 
c losely linked with the hypothalamus and, in par t i cu la r ,  with the s t ruc tu res  of the magnocel lular  nuclei 
forming par t  of the hypothalamic-pi tu i tary  n eu ro sec r e to ry  system (HPNS) [4, 6, 18, 23, 27, 28]. A connec-  
tion between tile cha rac t e r  of the morphological  and functional s tate  of the HPNS and the sever i ty  of ex-  
per imenta l  a the rosc l e ros i s  has been demonst ra ted  previously  [9-11]o 

In this connection it  was decided to invest igate the functional morphology of the HPNS during the 
t r ea tmen t  of exper imental  a the rosc l e ros i s  with diosponin. 

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

Twenty male  rabbits  weighing 3 kg were  used.  Cholesterol  was given to the animals of group 1 by 
Anichkov's method [3]. In group 2 the adminis t ra t ion  of exogenous choles tero l  was combined with s imul -  
taneous adminis t ra t ion  of diosponin (10 mg/kg  by mouth in aqueous solution). The animals  of group 3 
rece ived  diosponin alone in the same dose as in group 2. Group 4 consis ted of intact  rabbi ts .  Observations 
continued for  30 days. 

The ne u rosec r e to ry  nucle i  of the hypothalamus (supraoptic - SO, pa raven t r i cu la r  - PV) and the 
neurohypophysis  were  invest igated in se r i a l  bra in  sect ions s tained by Gomor i ' s  method in Maiorova 's  
modificat ion [14] and by Nissl 's  method.  The functional s ta te  of the HPNS was evaluated by Polenov's  
scheme,  based on determinat ion of the quantity of Gomori-posi t ive mate r i a l  in the neu rosec re to ry  cel ls ,  
the hypothalamic-pi tui tary  t ract ,  and the neurohypophysis~ The percentage  of Wpale" cells  act ively produc-  
ing and secre t ing  neurosecre t ion ,  and of "dark"  cel ls ,  in a s tate  of r e s t  or  beginning to synthesize sec re t ion  
[16], was de termined in the SO nuclei .  The nuclei of the n eu ro sec r e to ry  cells  were  measu red  [25]. The 
weight of the thyroid and adrenal  glands of the animals  was de termined and the cha rac t e r  of the i r  s t r uc -  
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Fig. I. Structure of neurosecretory cells of the supraoptic (SO) nucleus of 
the rabbit hypothalamus under normal conditions and after ~-arious treat- 
ments: A) cells of SO nucleus, normal; B} cells of SO nucleus on 30th day 
after administration of exogenous cholesterol; C} cells of SO nucleus on 
30th day after combined administration of cholesterol and diosponin: 
accumulation of granules of neurosecretion in perikarya and processes ; 
D) cells of SO nucleus on 30th day after administration of diosponin: accu- 
mulation of neurosecretory granules in cells and processes. Gomori- 
Maiorova method, 400•176 

tural  changes studied by the methods of Mallory and Goldman. Fatty infiltration and changes in the muco-  
polysacchar ides  in the ground substance were  studied in the walls of the aor ta  and the blood vessels  of the 
organs by the methods of Goldman and Steedman. The sever i ty  of a the rosc le ros i s  of the aorta was es t i -  
mated [1] and the blood cholesterol  level determined [22]. 

EXPERIMENTAL RESULTS 

On fhe 30th day after administration of exogenous cholesterol,the neurosecretory ceils in the PV and 
SO nuclei as well as in the intact rabbits still retained their oval shape and the perinuclear arrangement 
of the small granules of neurosecretion in the cytoplasm (Fig. 1A, B). However, the percentage of 'pale T,~ 
cells in these nuclei was a little higher than normally (Fig. 2}. The volume of the nuclei of the neurosecre- 
tory cells was reduced from 46~ • 1.7 p~ in the intact rabbits to 31o3 • 0.3 #3 (p < 0.05). No neurosecretion 
was present in the hypothalamic-pituitary tract or in the neurohypophysis. On the whole, therefore, the 
function of the HPNS could be described as increased [2, 5, 13, 16]. The weight of the adrenal and thyroid 
glands in the animals of this group was almost indistinguishable from normal, but the thyroid glands con- 
tained large follicles, filled with dense colloid, more often than normally. The blood cholesterol level was 
raised and the severity of the atherosclerotic lesions in the aorta was assessed as 21.3% . Microscopically, 
established atherosclerotic plaques were found in the aorta and in some cases lipidosis of the small intra- 
mural arteries was present. 

After the combined administration of cholesterol and diosponin to the rabbits,the neuroseeretory 
cells of both PV and SO nuclei were enlarged and their perikarya were completely filled with tiny granules 
of Gomori-positive material, which penetrated also into the processes arising from the cells (Fig. IC). 
The number of ~'pale" cells was 27% below normal, and 32% below that found in the previous group (Fig. 2). 
The volume of the nuclei in the neurosecretory cells was reduced to 24.8 • 0.6 p.3 (P < 0.05). The hypo- 
thalamic-pituitary tract was filled with tiny granules of neurosecretion and, in addition, large Herring's 
bodies were found in the neurohypophysis. 
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Fig.  2. P a r a m e t e r s  of choles te ro l  m e t a b -  
o l i sm  and s ta te  of the endocrine s y s t em  
in the rabbi ts :  1) ra t io  of "pale"  to "dark"  
cei ls  in the SO nucleus of the hypothalamus 
(in %); 2) weight of thyroid glands (in rag); 
3) weight of adrena ls  (in rag); 4) blood 
choles te ro l  (in mg %); 5) s eve r i t y  of 
a t he ro sc l e ro t i c  les ions  in ao r t a  (in %). 

According to some inves t iga tors ,  i nc reased  accumula -  
tion of neu rosec re t ion  in the main  components  of the HPNS 
in conjunction with a dec rease  in s ize  of the nuclei of the 
n e u r o s e c r e t o r y  cel ls  is a morphologica l  c r i t e r ion  of reduced 
functional act ivi ty  of that sy s t em [2, 5, 16]. The thyroid 
glands were  indist inguishable f rom normal  both s t ruc tura l ly  
and in weight, whereas  cons iderable  accumulat ion of lipids 
occu r r ed  in the adrena ls  in the cel ls  of the zona fasc icu la ta .  
The blood choles te ro l  concentra t ion was halved and the 
s eve r i t y  of the a the rosc l e ro t i c  les ions  in the aor ta  was 
a s s e s s e d  at  1.3 t imes  l e s s  than in an imals  rece iv ing  cho- 
l e s t e ro l  alone (Fig. 2). The histological  p ic ture  of the ao r t a  
was dominated by l ipidosis ,  and es tab l i shed  a the rosc l e ro t i c  
plaques were  found only in i so la ted  cases .  

Adminis t ra t ion  of diosponin was accompanied  by con- 
s iderable  accumula t ion  of Gomor i -pos t ive  neu rosec re to ry  
m a t e r i a l  in the hypotha lamic-p i tu i ta ry  t r ac t  and neurohypoph-  
ys i s ,  and in the ceUs of the SO nuclei i t  filled the p e r i -  
ka ryon  and pene t ra ted  into the p r o c e s s e s  a r i s ing  f rom the 
cel ls  (Fig. 1D). The number  of "pale"  cel ls  in the SO nuclei 
was reduced,  while the number  of "dark"  cel ls  was i nc rea sed  
by 31% ove r  normal .  The volume of the nuclei of the neuro-  
s e c r e t o r y  cei ls  was s m a l l e r  than in the p reced ing  groups,  
namely  22.1 • 0.6 P~ (P < 0.05)~ The thyroid and adrenal  
glands in this group were  indist inguishable both in weight 
and s t ruc tu ra l ly  f rom those of the intact  an ima l s .  The blood 
choles tero l  a l so  r ema ined  within no rma l  l im i t s .  

Admin i s t r a t ion  of cho les te ro l  to rabbi ts  fo r  30 days thus led to an i nc rea se  in the functional act ivi ty  
of the HPNS. Under these  conditions an i nc rea sed  supply of biological ly ac t ive  subs tances ,  in pa r t i cu l a r  
v a s o p r e s s i n  [2,7, 24, 26], into the genera l  c i rcula t ion could have occur red ,  with a resul t ing dis turbance of 
neu ro -ho rmona l  re la t ions  [20, 21], and conditions favor ing the development  of hype rcho l e s t e r emia  and 
a t h e r o s c l e r o s i s  of the blood ve s s e l s  were  c rea ted .  Admin i s t r a t ion  of diosponin, however,  weakened the 
functional act ivi ty  of the HPNS and this evidently contr ibuted to the an t i a the rosc le ro t i c  effect  of the 
p repa ra t ion .  
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