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Ci t r i c  acid in a dose of 960 mg/kg body weight  fac i l i ta tes  a m o r e  rapid lower ing of the cho les t e ro l  
l eve l  in the blood, l iver ,  adrena l s ,  and ao r t a  of r abb i t s  a f t e r  s topping cho les te ro l  feeding. The act ivi ty  of 
ce r t a in  enzymes  of the e s t e r a s e  group in the ao r t a  is  a l so  r e s t o r e d  to no rma l .  A mix tu re  of ca rbona te s  of 
the alkal i  and alkal ine--earth me ta l s  g ives  the opposi te  effect .  

"There a r e  r epo r t s  in the l i t e r a tu r e  that in p r o g r e s s i v e  a t h e r o s c l e r o s i s  the in tens i ty  of oxidation is  
diminished and the quantity of incomple te ly  oxidized products  in the blood and ur ine  i n c r e a s e s .  In ca se s  
of r e g r e s s i o n  of a the rosc l e ro s i s ,  the content of incomple te ly  oxidized p roduc t s  b e c o m e s  lower.  Hence, an 
i n c r e a s e  in t h e  content of incomple te ly  oxidized p roduc t s  may  be an index of the ac t iv i ty  of a t h e r o s c l e r o s i a  
[3]. Dis turbance of the t r i ca rboxy l i c  acid  cycle  a lways  leads to an inc reased  accumula t ion  of ketone bodies,  
and correspondingly ,  to d is turbance  of fat ty acid me tabo l i sm  [4, 5, 9]. The format ion  and accumula t ion  of 
ketone bodies a r e  eas i ly  suppressed  by r e s to r ing  the no rma l  function of the t r i ca rboxTl ic  oxidative cycle  
of admin i s t r a t ion  of c i t r a t e s  [2]. The ant iketogenic  action of c i t r i c  acid has  been demons t r a t ed  not only in 
ketones  caused by ammonium sa l t s  and bu tyr ic  acid,  but a lso  in d iabet ic  ke toses  in man and in al loxan 
d iabe tes  in rabb i t s  [2].  

In the p r e s e n t  invest igat ion the e f fec t  of c i t r i c  acid on the r e g r e s s i o n  of cho le s t e ro l  a t h e r o s c l e r o s i a  
was studied in rabbits. 

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

Expe r imen t s  we re  ca r r i ed  out on 27 male  chinchil la rabbi t s  ini t ial ly weighing 2.3-2.5 kg. In the f i r s t  
pe r iod  of the expe r imen t  (100 days) all  the an ima l s  rece ived  a bas ic  rat ion cons ts t ing  of the following c o m -  
ponents:  50 g hay, 80 g oats ,  100 g vege tab les ,  and 200 m g  cho les te ro l /kg  body weight.  Choles te ro l  was 
given to the an ima l s  as  a fine suspension in s t a r ch  pas te  mixed with the food. The cho les t e ro l  content in 
the blood p l a s m a  was m eas u red  eve ry  20 days  for  100 days  by the method of Chiamor i  and Henry [8]. The 
rabb i t s  developed cho le s t e r emia  to an unequal degree ,  ,and toward the end of the f i r s t  per iod  of the e x p e r i -  
ment  the blood choles tero l  level  va r i ed  f rom 285 to 1169 mg %. To de t e rmine  the deg ree  of the m o r p h o -  
logical  and b iochemica l  changes in the o rgans  the an ima l s  of group 1 were  sac r i f i ced  a f t e r  100 days .  Cho-  
l e s t e ro l  in the o rgans  was de te rmined  by Abe l l ' s  method [7], total  lipids g r a v t m e t r i c a l l y ,  and the ac t iv i ty  
of the enzymes  as  follows: p h o s p h o m o n o e s t e r a s e s  1 and 2 (PME-1,  PME-2) ,  a ce ty l cho l ine s t e r a se  (ACE}, 
bu ty ry l cho l ines t e ra se  (BCE), and t r ibu ty r inase  in the ao r t a  by A. A. P o k r o v s k i i ' s  method [6]. The r e m a i n -  
ing rabbi ts  we re  subdivided into 2 groups,  with 10 an ima l s  in each  group, depending on the i r  plasmst  cho-  
l e s t e ro l  concentra t ion.  Choles te ro l  feeding was  stopped a f t e r  100 days,  and f rom the following day the a n i -  
m a l s  of group 2 rece ived  a bas ic  ra t ion  without cho les t e ro l  and a mix tu re  of ca rbona tes  of a lkal i  and a l -  
kalLne-ear th  me ta l s  (260 mgJkg) fo r  50 days .  

The rabb i t s  of group 3 (exper imenta l  group) r ece ived  a "basic rat ion:  c i t r i c  acid in a dose  of 960 
mg/kg,  and 260 mg  of a mix tu re  of ca rbona tes  of a lkal i  and a lka l ine -ea r th  me t a l s  (28 mg  NaHCC~, 113 m g  
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Fig,  1. Activi ty of ce r t a in  enzymes  in the ao r t a  of control  
and expe r imen ta l  rabbi t s .  1) Phosphomonoes te ra se -1 ;  II) p h o s -  
phom onoes t e r a s e -2 ;  HI) acc ty lcho l ines te rase ;  IV) b u t y r y l -  
eho l ines te rase ;  V) t r ibu tyr inase ;  1) r abb i t s  not receivir~g 
cho les te ro l  with diet; 2) r abb i t s  rece iv ing  choles tero l  with 
diet  for  100 days; 3) rabbi t s  rece iv ing  bas ic  ra t ion  for  50 
days  a f t e r  stopping cho les te ro l  feeding; 4) rabbi t s  rece iv ing  
ba s i c  diet and c i t r i c  acid for  50 days a f t e r  stopping cho le s -  
t e r o l  feeding. Ver t ica l  axis :  enz~nne ac t iv i ty  (in pmoles  sub-  
s t r a t e  decomposed by  1 g f r e s h  t issue. /min) .  

K2CO~, 107 mg CaCO3, and 20 mg MgCC~). The ra t io  between the var ious  e l emen t s  (sodium, potass ium~ 
calcim:, ,  and magnesium) p r e s en t  as  ca rbona tes  was  de te rmined  f rom the content of these  subs tances  in the 
na tura l  p roducts .  

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

The r e su l t s  of b iochemica l  Inves t igat ions  of the blood p l a s m a  and internal  o rgans  of the an imals  of 
g roup  I a r e  given in Table  1 and Fig.  1. In the an ima l s  of this group a hlgh content of cho les t e ro l  and total  
l ipids was observed in the l iver ,  ad rena l s ,  and ao r t a .  The a thc rosc l c ro t i e  changes  in the ao r t a  var ied  in 
degree  and were  a s s e s s e d  f rom 1+ to 5~ [1]. The total  lipid content in the aor ta ,  calculated p e r  g r a m  f r e sh  
weight of int ima and plaques,  re f lec ted  the degree  of involvement  of the ao r t a .  The int ima of the ao r t a  of 
m o s t  an imals  was rough throughout i ts  extent  and contained a la rge  number  of ye l lowish-whi te  i r r e g u l a r l y  
shaped plaques which had m e r g e d  with one another  over  l a rge  a r e a s .  A d e c r e a s e  in the act ivi ty  of the e n -  
zymes  PME-1,  PME-2,  ACE, 13CE, and t r ibu ty r inase  was observed  in the wall  of the ao r t a .  Resul t s  show- 
ing the effect  of c i t r ic  acid and ca rbona tes  of alkal i  and a lka l ine -ea r th  meta ls  on r e~ res s ion  of the h y p e r -  
c h o l e s t e r e m i a  and a t h e r o s c l e r o s i s  in the rabbi t s  a r e  given in Table  1 and Fig.  1. 

Feeding with c i t r ic  acid a f t e r  stopping addition of cho les te ro l  to the diet a cce l e r a t ed  r e g r e s s i o n  of the 
cho le s t e r emia ,  and in the f i r s t  10 days a s t a t i s t i ca l ly  sit~,nificant dec rease  in the blood cho les te ro l  conceu-  
t ra t ion  took place.  Af ter  30 days,  the cho les te ro l  level  re turned to the upper  l imi t  of no rmal ,  and by the 
end of the exper iment  it was  within no rma l  l imi t s .  The cho les te ro l  content in the control  an imals  stil l  r e -  
mained high a f t e r  30 days  (92.9 to 440 mg c~), and not until a f t e r  50 days did it r each  a mean level  of 76.7 
nag %. The content of cho les te ro l  and total  l ipids in the o rgans  of the an imals  rece iv ing  c i t r i c  acid w~s 
much lower than in the con t ro l s .  The a t h e r o s c l e r o t l e  changes in the aor ta  were  m o r e  m a r k e d  in the con-  
t ro l  an imals  (3+) than in the exper imen ta l  (2+). The total  content of lipids in the ao r t a  of these  an imals  
bo re  a definite re la t ionship to the m a c r o s c o p i c  s eve r i t y  of the a t h e r o s e l e r o s l s .  

A m o r e  rapid r e c o v e r y  of the act ivi ty  of the enzymes  PME-1 and PME-2,  ACE, BCE, and t r l bu ty -  
r inase  was obse rved  in the rabbi t s  rccci~Sng c i t r ic  acid.  In the an imals  of group 1, the act ivi ty  #i these  
enzymes  was sharply  lowered,  espec ia l ly  in rabbi t s  with a high blood choles te ro l  (800-1000 m g ~  or  more ) .  
The a the rosc le ro t i c  changes  in the ao r t a  of the an ima l s  were  ve ry  seve re  ove r  wide a r e a s  (from the a r ch  
of the ao r t a  to i ts  bifurcat ion) .  In mos t  of the expe r imen t s  the co r re l a t ion  between a hlgh blood cho les t e ro l  
level  and the seve r i ty  of the a the rosc l e ro t i c  changes  in the ao r t a  was more  or  l e s s  comple te .  

Ci t r i c  acid in a dose of 960 mg/~g a c c e l e r a t e s  the d e c r e a s e  in blood cho les te ro l  level  dur ing r e g r e s -  
sion of a l imen ta ry  h y p e r c h o l e s t e r e m i a  and a t h e r o s c l e r o s i s  in rabbi t s ,  and a lso  lowers  the content of cho-  
l e s t e ro l  aud total lipids in the organs .  In addition, it fac i l i ta tes  the m o r e  rapid r e c o v e r y  of ac t iv i ty  of e e r -  
lain e n z y m e s  of the e s t e r a s e  group in the wall  of the r abb i t s '  ao r t a .  A mix ture  of ca rbona tes  of a lkal i  and 
a lka l ine -ea r th  me ta l s  has  the opp,~site effect ,  
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