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The blood cho les te ro l  concentra t ion in monkeys and rabbi t s  rece iv ing  cho les te ro l  with the i r  
diet is i nve r se ly  propor t iona l  to the ability of the l i ve r  t i s sue  to spli t  choles terol .  

Since the c l a s s i ca l  work  of Anichkov and Khalatov [1] on rabbi t s ,  the method of a l imenta ry  cho les -  
t e ro l  loading has been success fu l ly  used to produce  a the rosc l e ro s i s  in other  animals :  b i rds  [5], dogs [9], 
monkeys  [10], and so on. However ,  some exper imenta l  an imals  a r e  r e s i s t a n t  to choles te ro l :  13% of all 
rabbi t s  [3] and individual dogs [6] and monkeys [4]. 

Since the l ive r  plays  an impor tan t  role  in choles te ro l  synthes is  and uti l izat ion,  it was decided to 
inves t igate  the poss ib le  l ink between the r e s i s t ance  of individual monkeys to cho les te ro l  feeding and t h e  
act ivi ty of the l ive r  enzyme s y s t e m s  decomposing choles terol .  

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

The exper imen ta l  an imals  consis ted  of 15 rabbi t s  and 26 monkeys (14 of the  spec ies  Papio h a m a d r y a s  
and 12 of Macaca  rhesus) .  Crys ta l l ine  choles tero l ,  d issolved in but te r ,  was fed to the monkeys  as an addi-  
t-ion to the i r  porr idge .  The monkeys '  dally rat ion consis ted of 50 g meal ,  25 g bu t te r ,  vege tab les ,  f ru i t s ,  
mixed sa l t s ,  and vi tamins .  Vegetable oils  and, as f a r  as poss ib le ,  all p roduc t s  containing t hem (nuts, seeds,  
etc.) were  excluded f r o m  the diet. Per iodica l ly ,  the monkeys were  given eggs,  and suga r  to i nc r ea se  the 
total  calor i f ic  value of the diet. Fo r  monkeys weighing 8 kg this was 1200 cal, and fo r  those weighing more  
than 8 kg, 1800 cal. With this diet, P: h a m a d r y a s  rece ived  5 g cho les t e ro l  daily,  and M. rhesus  3 g cho-  
l e s t e ro l  daily. 

The rabbi t s  were  kept on the usual  atherogenic diet  for  5 weeks and rece ived  0.5 g cho le s t e ro l / kg  
body weight daily. The blood cho les te ro l  was de te rmined  eve ry  month in the monkeys and eve ry  10 days 
in the rabbi t s  [7]. 

The enzyme act ivi ty of the l i ve r  was  invest igated in re la t ion  to i ts  abili ty to decompose  cho les te ro l  in 
vi tro.  Into g l a s s  homogen ize r s  0.5 ml  of a 30% cho les te ro l  emuls ion  in 1% Tween-60 solution in 0.05 M 
phosphate buffer ,  pH 7.4, was  added. The homogenize r  with the p r e p a r e d  mixture  was i m m e r s e d  in a wa te r  
bath at 38~ 100 mg of l i ve r  puncture  ma te r i a l  taken f rom the living monkey was p laced  in the p r e p a r e d  
homogen ize r s ,  minced v igorous ly  for  1 min with the choles te ro l  emuls ion,  and incubated for  10 min. The 
reac t ion  was stopped by the addition of 10 ml 15% KOH solution. The homogenate  of a weighed sample  of 
l ive r  in the control  tubes was p r e l i m i n a r i l y  boiled (the quantity of cho les te ro l  covered  in the control  tubes 
was 99.8-100%). The di f ference  between the control  and exper imen ta l  s amples  gave the quantity of spl i t  
choles tero l .  The ra t io  between this value and the choles te ro l  content in the control  sample ,  in pe rcen t ,  
r e f lec ted  the enzyme act ivi ty of the l iver .  Choles tero l  was de te rmined  by the method of Spe r ry  and Webb 
[8]; the t ime  for  which the s amples  were  boiled was shor tened to 30 min. 
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Fig. 1. Quantity of choles terol  
(in percent)  split  by monkey l ive r  
homogenates (M +m): 1) control;  
2). exper iment .  

the same as in the control  monkeys. 

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

Prolonged (about 3 years)  adminis t ra t ion of an excess  of cho-  
l es te ro l  with the diet  was accompanied by a definite pa t tern  of 
changes in the blood choles terol  concentrat ion of the monkeys. Dur-  
ing the f i r s t  4-5 weeks of the exper iment ,  the blood choles terol  level  
var ied  within normal  Iimits,  not exceeding 200 mg%, and for  the next 
5-6 months a c lear  hype rcho le s t e remia  (300-400 m ~ )  was observed.  
Subsequently the blood choles tero l  concentrat ion fell  again [2]. In 
monkeys sacr i f iced at the height of the choles te remia ,  no morpholo-  
gical changes of a the rose le ros i s  were  found macroscopical ly .  

In tes t s  on P. hamadryas ,  the l ive r  enzyme activity of the con- 
t ro l  animals averaged 18.5% of split  choles terol ,  compared  with 
43.5% for  the exper imenta l  animals.  The mean drug choles terol  con- 
centrat ion of the exper imenta l  monkeys at this t ime was 90 mg%, 

In the exper iments  on M. rhesus ,  the l ive r  enzyme activity of the 
monkeys receiving choles terol  also was higher  (34.9%) than in the controls  (26.7%), but unlike with P. 
hamadryas ,  the difference was not s ta t is t ical ly  significant (Fig. 1). The blood choles tero l  concentrat ion in 
the experi~nental rhesus  monkeys (140 mg%) was undistinguishable f rom the control.  These resu l t s  show a 
definite relat ionship between the state of activity of the l ive r  enzyme sys tem decomposing choles tero l  and 
the blood choles terol  level. This cor responds  to the well-known stimulating effect  of the subst ra te  on its 
enzyme,  and i t  suggests that the absence of hypercho les te remia  in the exper imenta l  monkeys may be asso-  
ciated with increased  activity of the corresponding l iver  enzymes.  In fact,  in 2 monkeys receiving choles-  
t e ro l  the laver t i ssue  did not split  choles tero l  at all, and the blood choles te ro l  concentrat ion at the t ime of 
Investigation was high (1000 and 340 mg% respectively) .  

Comparison of the enzyme activity of the l iver  in rabbits  with different  degrees  of hype rcho les t e remia  
confirmed the observat ions made on monkeys. 

In some rabbits  fed with choles terol ,  hype rcho les t e remia  (average 306 mg%) was observed  for  2 
months. The i r  l iver  enzyme activity was low (mean 19.1%). In the remaining exper imenta l  rabbits the 
cho les te remia  was moderate  (142.5 mg%) while the l iver  enzyme activity was high (42.1%). Differences 
between the groups are s ta t is t ical ly  significant. The l iver  enzyme activity in the control  rabbits (not r e -  
ceiving cholesterol)  var ied considerably.  In some animals it was high (up to 43.9%), in others  it was low 
(10.2%). Rabbits with high initial  l iver  activity may perhaps cor respond  to that propor t ion of animals r e s i s -  
tant to a l imentary  choles tero l  loading frequently observed among exper imenta l  groups. 
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