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Keeping rats 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 cholesterol and, in
particular, of its esters in the liver (the nuclear fraction and the supernatant) and in the
blood plasma. A higher concentration of free cholesterol in the nuclei and of esterified
cholesterol in the supernatant was found in the old rats than in the adults. The total choles-
terol content in the microsomal fraction was increased very slightly on account of an in-~
crease in the content of cholesterol esters. It is postuled that considerable accumulation of
cholesterol esters in the liver takes place as a result of an increase in their concentration
in the hyaloplasm and in the matrix of the subcellular structures.

The liver plays a special role in cholesterol metabolism and participates actively in the synthesis of
cholesterol and its elimination. Data in the literature on age changes in the cholesterol metabolism in the
liver are very contradictory and are concerned chiefly with the total cholesterol content in the liver tissue
[3, 5, 9]. During the production of experimental hypercholesteremia and atherosclerosis, lipid infiltration
of the liver 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 liver tissue, but also in subcellular structures of the liver in animals of different ages
under normal conditions and with hypercholesteremia.

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 100 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°C) by Folch's method (chloroform—methanol,
2:1). The total, free, and esterified cholesterol fractions were estimated in the chloroform layer [10].

EXPERIMENTAL RESULTS

It will be clear from the results in Table 1 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.

Institute of Physiology, Institute of Gerontology, Academy of Medical Sciences of the USSR, Kiev. In~
stitute of Biochemistry, Academy of Sciences of the Ukrainian SSR, Kiev, (Presented by Academician of
the Academy of Medical Sciences of the USSR N, N. Gorev.) Translated from Byulleten' Fksperimental'noi
Biologii i Meditsiny, Vol. 76, No. 8, pp. 56-59, August, 1973. Original article submitted December 6, 1972.

© 1971 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011.
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any meuns,
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. 1
copy of this article is available from the publisher for $15.00.

829



L'137p'50'088 | 85'6]7p 23698 1€'7=p8'89 ¥ev=pb 201 BLGwP Ve | 38°€6L9 (r5—33) ¥
90'8749'€33 S5°EI =q0'LEI SP‘87+69°98 1G'%=q6'%6 16G7aql‘08 | SO‘P=8'%9 (g1—on ¢ pappe 1019153101D
L8'07eE 51 9.'0=Fe8'L L8'0=8'Y SI'LF 6L AAESNA! 8‘GTE'8¢ (46—28) © e .
18029 61083 e 03 61°G=p 69 301 =231 €5 P==1"28 @Gr—on 1 BUIPIO
(sesoyauared ug
1101 $19189 201J 1e101 512183 291] syuon Uy 98¢) -
weleuradns Ut [013183]0YD UOI0RIJ TEUIOSOIOIW U] JOIOISIOYD sewue jo dnoin
UOTIENUTIUOD
006 pL'6€ 86°15p5 L1 60'GpS 53 L'bh=pl e0¥ 18°PE=Fpb 959G 228l =pol'9¥l (v2—323) ¥
1€'v=a8'6 6£°€qL ‘8% %8 1+ql‘13 0'88=q0'T1€ 88‘68q¥*SET 96°G+q9°GL (z1—o1) ¢ poppe 1019159101
990901 91'05=1'G 65098 06°0+€°01 I E=A| 19°076'8 (v3—328) 2 o
z8'0=¢6 | 01'0=6"] 88°0='L L9006 ANE=AN 8G08'L (zr—on 1 BUIPIO
(sesoyiuared u1|
12101 19159 291} 12101 $19159 991} Sawow uT 2%e)! 1010
BHPUOYO0IMU UT [0IISITOUD snafonu ul 1012182010 speraue jo dnoio

(uFp :uiojoad w\wﬁ ul) I9ATT 1BY JO SUOIIOBI]

Teni[eoqng Ul [0193S9I0YD T8I0, PUB ‘POIFIASISH ‘90d] JO Jueuo) ‘g AIAVL

*JuroITUSiS j0U 9JB SOOUSISIJIP SOSBO IOYIWO [[B Ul "F pue g sdnoid usemieq (p ‘¢ pue g sdnoid usemieq (0 ‘g pue
T sdnox8 uoomjaq (q ‘g pue T sdnoxl usamiaq (G0°0 > J) JueOIJIUSIS A[[BO11S1IBIS OUSIOHIP (& :Z S[YBL Ul pue

oxe1 ‘pusdey

¥8'¥5mpG LL 8€P==p0‘69 S9°0=p9‘8 36%'0pB1‘EC 09€‘0=7pS1‘G L81°0=Fp 570" 1 (¥2—33) ¥

10459969 29'97FqE' LS E.oﬂmtw hmmuoﬂms,m €13'0=+ wm; S.oﬂﬂs,o (g1—01) ¢ |PaPPE10I1830LD
31°0=-5'g 12°0=+'0 €1°0:el G 980°0==99°0 L¥0'0=€E'0 9.0°0=8€°0 (¥—32) o

SI'0==1°3 ¥0'0+'0 IANIE=IA | 0%0‘'0=269°0 170°0==L€'0 §10°0735'0 @r—on 1 f3guIpIO
sasoyuared

12301 819189 1) 18101 SI3)89 231} ul syauowr 1PI1q
“u 29e) syew :

(378w ut) 1941 U] joIaISBIOUD (qur/ 8wz uy) pruse]d pooiq Ul [0I9IIOUD -me jo dnoin

(WLF) 878Y JO JOATT O[OYM PUB BUISE[d DPOOId Ul SUOII0BAJ [0103so[0YD JO jusjuo) T ATIVL

930



In all the experimental animals the cholesterol content in the blood plasma and liver was consider-
ably increased. The increase in the level of free cholesterol in the liver was the same in the adult and the
old rats, but that of the cholesterol esters was somewhat greater in the old than in the adult animals, For
example, cholesterol feeding led to an increase of 4.9 times in the content of free cholesterol in the liver
of the adult rats, but of 143 times in the content of cholesterol esters. The corresponding increases in the
old animals were 4.4 and 173 times.

No significant age changes in the content of the cholesterol fractions were found in the nuclei, mito-
chondria, and microsomes of the liver in the control group of rats (Table 2). However, the content of es-
terified cholesterol was 3 times higher in the supernatant from the old rats than the corresponding pa-~
rameters in the adult animals,

During feeding with cholesterol the compound accumulated in large quantities in all subcellular frac-
tions but, in particular, in the nuclei and supernatant. The relative increase in the content of esterified
cholesterol was greater than that of free cholesterol. For example, in the liver nuclei of adult rats the
content of free cholesterol wag increased by 9.7 times and the content of cholesterol esters by 196 times;
the corresponding increases in the mitochondria were 2.9 and 15.1 times, and in the supernatant 20.6 and
54.6 times. Similar changes also were observed in the old experimental rats (Table 2)., Comparison of
the adult and old experimental animals showed a higher content of free cholesterol in the nuclei and of
total and esterified cholesterol in the supernatant in the latter. It is an interesting fact that the content of
free cholesterol in the microsomal fraction was virtually unchanged in both adult and old experimental rats.
The content of total cholesterol, however, was slightly increased on account of the esterified fraction,

The transport and reserve functions of cholesterol esters in the plasma and lymph [6] and in the cell
and subcellular organoids and their participation in the free cholesterol metabolism of the cell membranes
f4] have been postulated previously. The considerable accumulation of cholesterol esters probably takes
place through an increase in their concentration in the hyaloplasm and matrix of the subcellular structures
(nucleus, mitochondria, endoplasmic reticulum). The content of free cholesterol located in the structure of
the cell membranes evidently does not change significantly, The observed increase in the content of free
cholesterol takes place on account of its fraction in equilibrium with cholesterol esters in the hyaloplasm
and matrix of the subcellular formations.

Weakening of hormonal regulation by the pituitary and thyroid glands is known to lead to slowing of
cholesterol metabolism in old rats [8], The higher accumulation of cholesterol and, in particular, of its
esterified {raction in old rats than in adult animals during alimentary cholesterol loading, observed in the
present experiments, confirms the conclusion that cholesterol metabolism is slowed in old age.
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