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After isolation of the common bile duct the quantity of bile secreted during 24 h and the con-
centration of total bile acids in it were determined in adult (11-12 months) and old (27-29 months)
rats, Differences between the adult and old rats as regards bile formation and the concentra-
tion of the cholesterol fractions of the liver and blood plasma were not significant if the animals
were kept on a standard diet. If kept on an atherogenic diet, the secretion of bile acids was signi-
ficantly higher both in the adult and in the old rats. Meanwhile the level of total and esterified
cholesterol in the blood plasma was higher in the old than in the adult rats.
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There is as yet no general agreement regarding the changes with age in the blood serum cholesterol con-
centration in rats or the causes of these changes. For instance, the increase in the cholesterol concentration
in rats up to 18 months of age, which some workers [7, 10] have observed, has not been confirmed by other
investigations {12, 13]. A high cholesterol diet can cause more severe lipid infiltration of the:liver in old than
in young animals [1]. A decrease in the formation of bile acids from cholesterol may be one possible cause of
changes in the cholesterol concentration in the blood and liver, There is evidence of a decrease in the conver-
sion of cholesterol into bile acids in rats between the ages of 2 and 18 months [13]. However, the character of
the changes in bile formation at an older age remains unknown.

The object of this investigation was to study age differences in the cholesterol level in the blood plasma
and liver of rats kept on ordinary and atherogenic diets and to compare these findings with the bile secreting
function of the liver.

EXPERIMENTAL METHOD

Rats of two age groups were used: adult animals aged 11-12 months (groups 1, 3, 5, and 6) and old rats
aged 27-29 months (groups 2 and 4), The rats of groups 1 and 2 were kept on the ordinary animal house diet
and the animals of groups 3 and 4 received an atherogenic diet, including cholesterol, concentrated bile, and
6-methylthiouracil, for 5 months, The adult rats of group 5 received a diet with cholesterol and those of group
6 cholesterol together with bile. The conditions of experimental feeding were described previously [2]. The
bile-secreting function of the liver was studied in an acufe experiment. Under inhalational ether anesthesia,

a polyethylene tube was inserted into the common bile duct and fixed [4]. Bile was collected for 24 h, after
which the rats were decapitated and the total, free, and esterified cholesterol concentrations were determined
in the blood plasma and liver {4]. Bile acids were determined in the bile samples [3].

EXPERIMENTAL RESULTS

Data on the level of the cholesterol fractions in the blood, the volume ofbile secreted, and the concentration
of bile acids in it are given in Table 1. They show that the relative volume of bile secreted during the 24 h
period falls with age in rats kept on a standard diet. Meanwhile, the quantity of bile acids per unit weight of the
animal remains substantially unchanged. The cholesterol concentration in the liver and blood plasma of the
adult and old rats kept on a standard diet was about the same.
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TABLE 1. Secretion of Bile Acids with Bile and Level of Cholesterol Fractions in Blood Plasma and Liver of
Rats of Different Ages Kept on Standard and Atherogenic Diets (M + m)
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Legend. Difference significant (P < 0.05) between groups: a) 1 and 2; b) 1and 3; ¢) 2and 4; d) 3and4; e) 1 and
5; f) 1 and 6.

When the rats were kept on an atherogenic diet, their cholesterol concentration in the liver and plasma
was considerably increased. The increase affected the levels of both free and esterified cholesterol. The in-
crease in the concentration of the latter was particularly marked. The hypercholesteremia was accompanied
by an appreciable increase in bile secretion. In the old rats the increase in the cholesterol concentration in the
blood plasma and liver was rather greater than in the adult rats. The increase was significant for the levels
of cholesterol esters and total cholesterol in the blood plasma.

The bile~-secreting function of the liver of the adult and old rats, kept on a normal and an atherogenic diet
also was studied in another series of experiments in which bile was collected for 4 h. Since the results of these
experiments agreed with those described above, details of them will not be given in this paper.

There is evidence in the literature of marked decrease in the excretion of cholesterol and bile acids with
the bile and feces during aging [9, 11] and a sharp increase in their excretion during cholesterol loading [6].
However, in the investigations cited above, sexually immature (2-3 months old) and adult (14-18 months old)
rats were compared. According to the results of the present experiments, the changes in bile secretion in rats
in the older age period are not significant. Meanwhile, the excretion of bile acids was significantly increased

by both adult and old rats kept on an atherogenic diet,

The increased excretion of bile acids with the bile was due to the presence not only of bile acids in the
diet. but also of cholesterol, as the results of the experiments of group 5 show.

A sharp decrease in the level of esterified cholesterol in the liver of the adult (0.09 mg/g) and old (0.08
mg/g) control rats should be noted after excretion of bile for 24 h. In the adult rats undergoing the mock opera-
tion this index was 0.55 mg/g [4]. These facts confirm the view that cholesterol esters, which are used in the
synthesis of bile acids, perform a transport and reserve function [4, 5, 8].

The absence of difference in the bile secreting function of the liver between the adult and old rats kept on
an ordinary diet, observed in these experiments, agrees with data of a recently published investigation [12], in
which no change was found in the cholesterol-7-hydroxylase activity in the liver of rats between 18 and 24

months old.

Analysis of the results suggests that during alimentary cholesterol loading processes of cholesterol esteri-
fication, the synthesis of bile acids, and their excretion from the body are activated. If bile or bile and 6-methyl-
thiouracil are given together with cholesterol, inhibition of bile acid synthesis by the feedback principle and ac-
cumulation of cholesterol esters in the liver tissue and blood are observed. Bile acids, whose excretion with
the bile is intensified under these circumstances, may perhaps be predominantly exogenous rather than endo-
genous in origin, It must also be remembered that simultaneous administration of bile acids and cholesterol
leads to better absorption of the latter in the intestine and thereby leads to the development of hypercholester-

emia and lipoidosis of the liver,

The higher blood cholesterol level in the old rats than in the adult animals kept on an atherogenic diet is
difficult to explain by the state of the bile secreting function of the liver at this age, for the quantity of bile acids
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excreted with the bile of the old experimental animals did not differ significantly from its value in the adult
rats, It can only be suggested that these special features of the response of old rats to an atherogenic diet are
connected either with increased reabsorption of bile acids in the intestine in old age or with changes in other
pathways of cholesterol catabolism with age.
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