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Keeping ra ts  of two age groups (10-12 months and 22-24 months) for  6-8 weeks on a diet 
including cholesterol  and bile caused a marked increase  in the level of choles terol  and, in 
par t icu lar ,  of its e s t e r s  in the l iver (the nuclear  f ract ion and the supernatant) and in the 
blood plasma.  A higher  concentrat ion of free choles terol  in the nuclei and of ester if ied 
choles terol  in the supernatant was found in the old rats  than in the adults. The total choles-  
te ro l  content in the mic rosomal  f ract ion was increased very  slightly on account of an in- 
c rease  in the content of choles terol  e s t e r s .  It is postuled that considerable accumulation of 
choles terol  e s t e r s  in the l iver  takes place as a resul t  of an increase  in their  concentrat ion 
in the hyaloplasm and in the mat r ix  of the subcellular  s t ruc tures .  

The l iver  plays a special role in choles terol  metabol ism and par t ic ipates  actively in the synthesis of 
choles terol  and its elimination. Data in the l i te ra ture  on age changes in the cholesterol  metabolism in the 
l iver  are very  cont radic tory  and are  concerned chiefly with the total choles terol  content in the l iver t issue 
[3, 5, 9]. During the production of experimental  hypercho les te remia  and a therosc le ros i s ,  lipid i~ i l t r a t ion  
of the l iver  develops as a rule,  and it is more  marked in old animals [1, 2]. 

The object of the present  investigation was to determine the content of cholesterol  (and its fractions) 
not only in whole l iver t issue,  but also in subcellular  s t ruc tures  of the l iver  in animals of different ages 
under normal  conditions and with hypercholes te remia .  

EXPERIMENTAL METHOD 

Experiments were carried out on 24 female albino rats of two age groups: adult (10-12 months) and 
old (22-24 months). Twelve of these animals (six adult and six old) were kept on the ordinary laboratory 
diet (control group). The experimental animals (six from each age group) received the following prepara- 
tions daily for 6-8 days through a gastric tube (calculated per i00 g body weight) : 0.25 g cholesterol as a 
suspension in sunflower oil and 0.25 ml of bile previously concentrated to one-fifth of its original volume. 
The subcellular fractions were isolated from the rats' liver tissue [4, 7]: nuclei, mitochondria, micro- 
somes, and supernatant. Lipids were extracted (24 h, 20~ by Folch's method (chloroform-methanol, 
2 : i). The total, free, and esterified cholesterol fractions were estimated in the chloroform layer [10]. 

EXPERIMENTAL R E S U L T S  

It will be clear from the results in Table ! that the content of total, free, and esterified cholesterol 
in the plasma and whole tissue of the liver was not significantly different in the adult and old rats. The ex- 
ception was some increase in the content of free cholesterol in the liver of the old rats. 
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In all the exper imenta l  animals the choles tero l  content in the blood plasma and l iver  was cons ider -  
ably increased .  The increase  in the level  of f ree  choles tero l  in the l iver  was the same in the adult and the 
old ra t s ,  but that of the choles tero l  e s t e r s  was somewhat g r ea t e r  in the old than in the adult animals .  For  
example,  choles te ro l  feeding led to an increase  of 4.9 t imes  in the content of f ree  choles te ro l  in the l iver  
of the adult r a t s ,  but of 143 t imes  in the content of cho les te ro l  e s t e r s .  The cor responding  inc reases  in the 
old animals were  4.4 and 173 t imes .  

No significant age changes in the content of the choles te ro l  f rac t ions  were  found in the nuclei,  mito- 
chondria ,  and mic ro somes  of the l iver  in the control  group of r a t s  (Table 2). However,  the content of es-  
te r f f ied  choles te ro l  was 3 t imes  higher  in the supernatant  f rom the old ra t s  than the corresponding pa- 
r a m e t e r s  in the adult animals .  

During feeding with choles terol  the compound accumulated in large quantities in all subcel lular  f r ac -  
t ions but, in par t i cu la r ,  in the nuclei  and supernatant .  The re la t ive  increase  in the content of es te r i f ied  
choles te ro l  was g rea t e r  than that of f ree  choles tero l .  Fo r  example,  in the l iver  nuclei of adult ra ts  the 
content of f ree  choles te ro l  was increased  by 9.7 t imes  and the content of choles terol  e s t e r s  by 196 t imes;  
the cor responding  inc reases  in the mitochondria  were  2.9 and 15.1 t imes ,  and in the supernatant  20.6 and 
54.6 t imes .  Similar  changes also were  observed in the old exper imenta l  ra ts  (Table 2). Comparison of 
the adult and old exper imenta l  animals showed a higher  content of f ree  choles te ro l  in the nuclei and of 
total  and es te r i f ied  choles te ro l  in the supernatant  in the la t t e r .  It is an in teres t ing fact that the content of 
f r e e  choles te ro l  in the mic rosomal  f rac t ion  was vir tual ly unchanged in both adult and old exper imenta l  ra t s .  
The content of total choles terol ,  however ,  was slightly increased on account of the es te r i f ied  fract ion.  

The t ranspor t  and r e s e r v e  functions of choles te ro l  e s t e r s  in the p lasma and lymph [6] and in the cell  
and subcel lular  organoids and the i r  part ic ipat ion in the f ree  choles te ro l  metabol ism of the cell  membranes  
[4] have been postulated previously .  The considerable  accumulation of choles tero l  e s t e r s  probably takes 
place through an increase  in thei r  concentra t ion in the hyaloplasm and mat r ix  of the subcel lular  s t ruc tu res  
(nucleus, mitochondria ,  endoplasmic ret iculum).  The content of f ree  choles terol  located in the s t ruc tu re  of 
the cel l  membranes  evidently does not change significantly. The observed increase  in the content of f r ee  
choles te ro l  takes place on account of its f rac t ion in equi l ibr ium with choles te ro l  e s t e r s  in the hyaloplasm 
and ma t r ix  of the subcel lular  format ions .  

Weakening of hormonal  regulat ion by the pi tui tary and thyroid glands is known to lead to slowing of 
cho les te ro l  metabol ism in old ra ts  [8]. The higher  accumulation of choles terol  and, in par t icu la r ,  of its 
es te r f f i ed  f rac t ion in old ra t s  than in adult animals during a l imentary  choles terol  loading, observed in the 
presen t  exper iments ,  conf i rms  the conclusion that choles tero l  metabol ism is slowed in old age. 
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