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Agains t  the background of an a therogenic  diet mal ic  acid lowers  the level  of cho les te ro l  and tota l  
l ipids in the l iver ,  adrena ls ,  and ao r t a  of rabbi t s ,  while ca rbona tes  of the alkal i  and a lka l ine -ea r th  me t a l s  
give the opposite effect .  

Dis turbance  of oxidat ion-reduct ion r eac t ions  in the Krebs  cycle  leads  tothe accumula t ion  of ketone 
bodies [5]. This  does not take place if n o r m a l  function of the Krebs  cycle is  r e s t o r e d  by admin is t ra t ion  of 
c i t r i c  acid [1]. 

I t  was  decided to inves t igate  the ef fec t  of another  in te rmedia te  compound of the Krebs  cycle,  mal ic  
acid, given with the diet in la rge  doses ,  on cho les te ro l  me tabo l i sm [4]. 

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

Exper imen t s  were  c a r r i e d  out in the s u m m e r  on 24 male  rabbi t s  weighing 2.7-2.8 kg. F o r  100 days  
the an ima l s  r ece ived  a bas ic  diet  consis t ing of: 50 g hay, 80 g oats,  100 g vegetables ,  and cho les te ro l  in 
a dose of 200 mg/kg body weight as  a suspension in s t a r ch  gel, given with the diet  [3]. The content of cho-  
l e s t e ro l  in the blood [7] and in ce r ta in  o rgans  [6] was  de te rmined .  Total  l ipids we re  de te rmined  g r a v i -  
me t r i c a l l y .  Cont ro l  an ima l s  (group 1) r ece ived  only the bas ic  diet;  expe r imen ta l  an ima l s  of group 2 r e -  
ceived mal ie  acid in addition to the bas ic  diet  in a dose of 1 g/kg, and those of group 3 r ece ived  a mix tu re  
of ca rbona tes  of alkali  and a lka l ine -ea r th  me ta l s  with the diet in a dose of 500 mg/kg (NaHCO3, 83 mg; 
K2CO3, 218 rag; CaCO3, 91 mg; MgCO 3, 108 rag). The re la t ive  p ropor t ions  of the sa l t s  co r re sponded  ap -  
p rox imate ly  to those in na tura l  food products  contained in the an imals '  daily ra t ion  [2]. 

EXPERIMENTAL RESULTS 

The experimental results (Table i) showed that by the end of the experiment a significantly (P < 9.05) 
higher increase in the blood cholesterol concentration was observed in the rabbits of group 3 than in the 
controls. The lowest blood cholesterol concentration was found in the rabbits of group 2 (P < 0.002). The 
concentration of cholesterol and total lipids in the organs was sharply increased in animals of all groups. 
However, in the rabbits of group 2 they were found in lower concentrations. The concentration of choles- 
terol and total lipids in the aorta of the animals of all groups corresponded to the severity of the macro- 
scopic picture of atheromatosis. Atheroselerotic changes in the aorta of the rabbits of group 3 were as- 

sessed as from +++ to ++++% and in rabbits of group 2 from + to Jr+++. 

Macroscopic examination of the aorta of the control animals revealed numerous small and large 
plaques, some of which had joined together. Histological examination of pieces of the aorta showed that 
the tissue of the atheromatous plaques consisted mainly of xanthoma cells. Diffuse infiltration with lipids 
was found in the wall of the large vessels branching from the aorta. In rabbits of group 2, the changes in 
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the a o r t a  we re  much less  s eve re :  sol i tary ,  v e r y  sma l l  a t he rosc l e ro t i c  
plaques  were  obse rved  on the inner  sur face  of the aorta ,  together  with 
large a r e a s  f r ee  f r o m  pathological  changes .  In the rabbi t s  of group 3, 
a t he rom a tos i s  of the ao r t a  was  much m o r e  seve re  than in the cont ro ls .  
In m o s t  an imals  of group 3, mult iple large plaques,  i r r e g u l a r  in shape 
and joined together ,  were  found on the inner sur face  of the aor ta  (from 
the a r ch  to the bifurcat ion) .  His tological  examinat ion showed that  the 
plaques consis ted  of cel ls  s taining intensely with hematoxylin,  and of xan-  
thoma ce l l s  containing l ipids.  The number  of e las t ic  f ibe r s  was reduced,  
and the f ibe r s  p r e s e n t  were  broken  and f ragmented  (shown by staining 
with orce in) .  Macroscopic  examinat ion of the l iver  of the an imals  of 
groups 1 and 2 showed no changes.  The l iver  in the an imals  of group 3 
was f r iable ,  c l ay -co lo red ,  and i ts  weight  and volume were  i n c r e a s e d  by 
2-3 t imes  compared  with no rma l .  Microscopic  examinat ion revea led  
drople t s  of neu t ra l  fat  in the l iver  of the an ima l s  of groups  1 and 2, lo-  
cated in individual polygonal ce l l s  in the p e r i p h e r a l  zones of the hepatic 
lobules.  In the an imals  of group 3, diffuse infi l t rat ion of the polygonal  
ce l l s  of the l iver  with fat  was  observed .  

In the rabbi t s  of groups 1 and 3 the adrenals ,  aor ta ,  and thyroid 
gland were  en la rged  by 50-100% compared  with normal .  In the an ima l s  
of group 2 these organs  were  hardly  dis t inguishable in weight f r o m  the 
o rgans  of healthy rabbi t s .  Malic acid in a dose of 1 g/Kg body weight, 
when added to an a therogenic  diet, has a beneif ica l  effect,  lowering the 
level  of cho les t e ro l  and total  Iipids in the blood and organs ,  while c a r -  
bonates  of the alkali  and a lka l ine -ea r th  me ta l s  i nc r ea se  the c h o t e s t e r -  
emia  s ta r t ing  f r o m  the 40th day a f t e r  the beginning of the exper iment .  

The author  is  gra teful  to Dr .  Med. Sci. A. I. Yakovleva for  he r  help 
in desc r ib ing  the pathological  spec imens .  
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