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In rats  with "hypothalamic" obesity developing after  injury to the ventro-medial  nuclei of the hypo- 
thalamus,  the function of the anticlotting sys tem is undisturbed. If these animals are  t r ans fe r r ed  to an 
atherogenic diet, depress ion of the anticlotting sys tem a r i ses ,  leading to the development of pre thrombosis ,  
just as in intact rats  receiving the same diet. 

Previous investigations [1, 4-6] showed that Wi lgram's  experimental  diet [11] causes profound depres -  
sion of the antielotting sys tem and leads to a state of pre thrombosis .  This state is charac te r ized  by 
spontaneous and mass ive  transit ion into thrombosis ,  mainly in the chambers  and blood vessels  of the heart ,  
and also in the vesse ls  of the kidneys. 

In the present  investigation the function of the antielotting system was studied in other  forms of dis-  
turbance of lipid metabol ism,  notably in a l imentary  obesity caused by destruction of the vent ro-media l  
nuclei of the hypothalamus (the "sat iety center"  [3, 10]). 

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

Destruction in the region of the vent ro-media l  nuclei of the hypothalamus was produced in rats with 
an average weight of 200 g by means of the microe lec t rodes  of Belenev's  [2] s tereotaxie  apparatus,  with a 

TABLE i. Indices of Functional State of Anticlotting System of Rats with Hypothalamic Obesity 
Kept on Laboratory Diet 

Animals 

Intact rats aged 2 years  (control I). 
Rats with hypothalamic obesity, 
operation 2 years  ea r l i e r  . . . . . . .  
Intact rats in pre thrombot ic  state 
kept on atherogenic diet for 7-8 
months (control II) . . . . . . . . . . . .  
Intact rats  aged one year two 
months (control I) . . . . . . . . . . . .  
Rats with hypothalamic obesity, 
operation 5 months ea r l i e r  . . . . . .  
Intact  rats  in pre thrombot ie  state 
kept on atherogenic diet for 5 
months (control II) . . . . . . . . . . . .  

No. of 
animals 

50 

15 

50 

36 

36 

30 

Blood 
fibrinogen 
concent ra -  
tion (in mg~) 

587.7 • 38.2 

604.7 • 11.9 

814 • 31 

429.15 d: 17.1 

414 :~ 11.3 

847.0 :~ 9.9 

Blood 
fibrinolytic 
activity 
(in %) 

35.0 ~: 4.3 

49.04 • 0.06 

9.1 =e 0.95 

52.8 + 3.2 

43.0 • 4.42 

14.3 :~ 1.7 

P lasma  
heparin 

t o l e r a n c e  
(in rain) 

9.86 + 0.48 

8.0 • 1.01 

3.5 * 0.21 

13.9 + 0.89 

11.6 * 0:85 

4.04 • 0.21 

Total blood 
cholesterol 
concentration 
(in re'g%) 

78.6 :e 1.94 

122 + 8.0 

612 ~- 15.7 

72.5 ~- 2.31 

81.7 • 2.33 

427 • 14 
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T A B L E  2. Ind i ces  of F u n c t i o n a l  S ta te  of A n t i c l o t t i n g  S y s t e m  of Ra t s  with H y p o t h a i a m i e  O b e s i t y  Kept  
on A t h e r o g e n i c  D ie t  

A n i m a l s  

In t ac t  r a t s  a g e d  one y e a r  
two mon ths  (cont ro l  I) . . 
R a t s  with h y p o t h a l a m i c  
o b e s i t y ,  o p e r a t i o n  5 
mon ths  e a r l i e r  . . . . . . .  
In tac t  r a t s  in p r e t h r o m b o t i c  
s t a t e  (cont ro l  II) . . . . . .  
I n t ac t  r a t s  a g e d  one y e a r  
two m o n t h s  (con t ro l  I) . . 
R a t s  with h y p o t h a l a m i c  
o b e s i t y ,  o p e r a t i o n  5 
mon ths  e a r l i e r  . . . . . . .  
I n t ac t  r a t s  in p r e t h r o m b o t i c  
state (control If) ...... 

T i m e  kep t  
on a t h e r o -  
g e n i e  diet 

(days)  

40 

40 

120 

120 

No. of 
a n i m a l s  

36 

28 

16 

36 

22 

16 

Blood  
f i b r i n o g e n  
c o n c e n t r a -  
t ion ( i n m ~ $ )  

431 4- 16.6 

568 4- 18.1 

593.4 4- 28,1 

475 4- 14.3 

630 • 37,2 

703 4. 39.1 

B lood  
f i b r i n o l y t i e  
a c t i v i t y  
(in ~) 

37.2 4- 3.17 

30.4 ~: 6.15 

24.3 4- 0.34 

55.6 :k 5.2 

17.4 4- 5.2 

18.0 ~= 0.99 

P l a s m a  
h e p a r i n  
t o l e r a n c e  
(in rain) 

15.3 4- 0.89 

9.75 4- 0.74 

5.54 4- 0.29 

14.7 4- 0.71 

5.28 4, 0.34 

4.0 4- 0.32 

T o t a l  b lood  
c h o l e s t e  rol  
c o n c e n t r a -  
t ion (in m g ~ )  

183,6 4- 2.2 

163.6 4. 1.6 

304,7 4- 2.29 

76.1 4, 1.9 

534 4. 635 

410 • 21.4 

c u r r e n t  of 3 mA a c t i n g  f o r  20 s ee .  On the a v e r a g e  50gc of 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  d e v e l o p e d  
o b e s i t y .  E x p e r i m e n t s  w e r e  c a r r i e d  out on a n i m a l s  of two g r o u p s :  on 15 o ld  f e m a l e  r a t s  a g e d  3 y e a r s  with 
" h y p o t h a l a m i c "  o b e s i t y ,  u sed  in the e x p e r i m e n t  2.5 y e a r s  a f t e r  the o p e r a t i o n  and with a body  weight  2-3  
t i m e s  g r e a t e r  than  thd c o n t r o l s ,  and  36 r a t s  of both  s e x e s  a g e d  one y e a r  two m o n t h s ,  u s e d  in the e x p e r i -  
mer i t  5 mon ths  a f t e r  the o p e r a t i o n ,  when t h e i r  body  weight  on the a v e r a g e  was t h r e e  t i m e s  g r e a t e r  than 
i n i t i a l l y .  The  r a t s  of the s e c o n d  group with  " h y p o t h a l a m i c "  o b e s i t y  w e r e  kep t  fo r  5 mon ths  on an o r d i n a r y  
l a b o r a t o r y  d ie t ,  and then t r a n s f e r r e d  to W i l g r a m ' s  a t h e r o g e n i c  d ie t ,  which they  r e c e i v e d  fo r  4 m o n t h s .  
N o r m a l  i n t ac t  r a t s  of the s a m e  age  s e r v e d  a s  c o n t r o l s .  Some of t h e s e  a n i m a l s  w e r e  kep t  on a n o r m a l  l a b o -  
r a t o r y  d i e t ,  whi le  o t h e r s  r e c e i v e d  an a t h e r o g c n i e  h i g h - f a t  d ie t  fo r  the s a m e  p e r i o d .  

Blood f o r  a n a l y s i s  was  t aken  with a s y r i n g e  f r o m  the j u g u l a r  vein .  At  d i f f e r e n t  t i m e s  of the e x p e r i -  
m e n t  the fo l l owing  d e t e r m i n a t i o n s  w e r e  m a d e  on the a n i m a l s :  the b lood  f i b r i n o g e n  c o n c e n t r a t i o n  and the 
d e g r e e  of i ts  f i b r i n o l y t i e  a c t i v i t y  by  B i d w e l l ' s  m e t h o d  [71, the p l a s m a  h e p a r i n  t o l e r a n c e  by  G o r m s e n ' s  m e t h -  
od [8], the to ta l  b lood  c h o l e s t e r o l  c o n c e n t r a t i o n  b y  G r i g a u t ' s  m e t h o d  [9]. To i n v e s t i g a t e  the l i p id  con ten t  
in the a o r t a  and l i v e r ,  s e c t i o n s  we re  cut  on a f r e e z i n g  m i e r o t o m e .  The  s e c t i o n s  w e r e  s t a i n e d  with Sudan 
III  o r  Sudan b l a c k .  The  func t iona l  s t a t e  of the a n t i e l o t t i n g  s y s t e m  of the e x p e r i m e n t a l  a n i m a l s  was  d e t e r -  
m i n e d  f rom d i a g n o s t i c  s i g n s  of p r e t h r o m b o s i s ,  i . e . ,  f r o m  c h a n g e s  in the b lood  f i b r i n o g e n  c o n c e n t r a t i o n ,  the 
f i b r i n o l y t i e  a c t i v i t y  of  the b lood ,  and  its t o l e r a n c e  to h e p a r i n .  

EXPERIMENTAL RESULTS 

A s  T a b l e  1 s h o w s ,  the r a t s  u n d e r g o i n g  the o p e r a t i o n  with h y p o t h a l a m i e  o b e s i t y  and kep t  f o r  a long  t h n e  
on an o r d i n a r y  l a b o r a t o r y  d i e t  showed  no a p p r e c i a b l e  t e n d e n c y  t o w a r d  the d e v e l o p m e n t  of a p r e t h r o m b o t i e  
s t a t e  in c o n t r a s t  to the i n t a c t  a n i m a l s  kep t  on the a t h e r o g e n i c  d ie t .  

It  wi l l  be c l e a r  f r o m  T a b l e  2 tha t  d e p r e s s i o n  of the a n t i c l o t t i n g  s y s t e m  a p p e a r e d  in the r a t s  with h y p o -  
t h a l a m i c  o b e s i t y  fo l lowing  the o p e r a t i o n  when t r a n s f e r r e d  f r o m  the o r d i n a r y  l a b o r a t o r y  d i e t  to the a t h e r o -  
gen ie  d ie t ,  and  a p r e t h r o m b o t i e  s t a t e  d e v e l o p e d  a f t e r  30-40  days  on this  d i e t .  In i t s  d e g r e e  and  the t ime  
t a k e n  fo r  i t s  d e v e l o p m e n t ,  this  d e p r e s s i o n  was  s i m i l a r  to the c o r r e s p o n d i n g  p h e n o m e n a  o b s e r v e d  in i n t a c t  
a n i m a l s  kep t  on the s a m e  h i g h - f a t  d ie t .  The  on ly  d i f f e r e n c e  was a s l i g h t l y  h i g h e r  b lood  c h o l e s t e r o l  c o n c e n -  
t r a t i o n  in the r a t s  with the h y p o t h a l a m i c  o b e s i t y ,  p r e s u m a b l y  on accoun t  of the i n c r e a s e d  in take  of a t h e r o -  
gen ie  food by  these  a n i m a l s  c o n t a i n i n g  an e x c e s s  of c h o l e s t e r o l .  

The  r e s u l t s  of h i s t o l o g i c a l  i n v e s t i g a t i o n  of the l i p id  con ten t  in the aortSt a n d  l i v e r  of the e x p e r i m e n t a l  
a n i m a l s  showed  tha t  in r a t s  with h E a o t h a l a m i e  o b e s i t y  kep t  fo r  4 mon ths  on a n a t u r a l  d i e t ,  no a c c u m u l a t i o n  
of l i p ids  in the e n d o t h e l i u m  of the a o r t a  was  o b s e r v e d ,  a s  in n o r m a l ,  i n t a c t  a n i m a l s .  In the l i v e r  of n o r m a l  
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r a t s  the l ipid content was low- in occas iona l  pa renchymatous  ce l l s  and in the cy toplasm of the Kupffer ce l l s ,  
l ip ids  were  found in the form of s m a l l  inc lus ions ,  t towever ,  in r a t s  with hypothalamic  obes i ty  and kept  on 
the normal  l a b o r a t o r y  die t ,  the l ipid content in the l i v e r  was c ons i de r a b l y  h igher  than no rma l ,  and de p os i -  
t ion was o b s e r v e d  ma in ly  in ce l l s  concent ra ted  in the cen te r  of individual l i v e r  lobules .  In r a t s  with hypo-  
tha lamic  obes i ty  and kept  on an atherooovnic diet  for  4 months ,  the h is to logica l  p ic tu re  of l ip idos i s  both o f  
the ao r t a  and of the l i ve r  showed the same  degree  of development  as in intact  an ima l s  kept on the same 
diet .  Cons ide rab le  accumula t ions  of l ipids  were  obse rved  in the endothelium of the a rch  of the ao r t a  in 
the form of drople t s  or inc lus ions .  In some p laces  the endothel ium was swollen and p ro t ruded  into the 
lumen of the ao r t a .  With an i n c r e a s e  in the t ime during which the an ima l s  r e c e i v e d  the a the rogen ic  diet ,  
p r o g r e s s i v e  pene t ra t ion  of fat into the in t ima of the ao r t a  was observed .  The l ipid content in the l i v e r  of 
both groups of an ima l s  kept on the a the rogen ic  diet  was v e r y  grea t :  fat in the form of s m a l l ,  and s o m e t i m e s  
l a r g e ,  inc lus ions  was found in the cy top lasm of n e a r l y  e v e r y  cel l  of the l i v e r  lobules .  The Kupffer ce l l s  
were  swollen and the i r  cy top lasm contained an a p p r e c i a b l y  i n c r e a s e d  fat content.  

It follows from these r e su l t s  that the s ta te  of p r e t h r o m b o s i s  a r i s i n g  as a r e su l t  of de p r e s s i on  of the 
ant ie lo t t ing  sy s t em in an imals  kept  on an a the rogen ic  h igh-fa t  d ie t  is a s s o c i a t e d  with a d i s tu rbance  of 
m e t a b o l i s m  in the body caused  by the composi t ion  of the diet .  Accumula t ion  of l ipids taking place  in the 
body a f te r  e x c e s s i v e  consumption of na tura l  food in the e xpe r i m e n t  with hypothalamic  obes i ty  had no a p -  
p r e c i a b l e  d e p r e s s a n t  effect  on function of the an t ic lo t t ing  sys t em.  Consequently,  th rombot ic  compl ica t ions  
a r i s i n g  in expe r imen ta l  a t h e r o s c l e r o s i s  a r e  not the r e su l t  of the d i r e c t  accumula t ion  of fat in the body but 
a r e  the r e s u l t  of a d i s tu rbance  of m e t a b o l i s m  caused  by an excess  of cho l e s t e ro l ,  s a t u r a t e d  fats ,  and 
me thy l th iou rac i l  in the diet ,  caus ing  d e p r e s s i o n  of function of the ant ic lo t t ing  s y s t e m .  
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