EFFECT OF VEGETABLE AND ANIMAL FATS ON DISTRIBUTION
OF EXOGENCUS CHOLESTEROL IN ANIMALS
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In rats receiving sunflower oil with the diet for 30 days, the quantity of radioactive cholesterol enter-
ing the liver after administration of a single dose of the isotope is increased compared with that in animals
receiving the quantity of animal fat (lard) equivalent in its calorific value for one month. Addition of sun-
flower oil to the diet led fo an increase in the cholesterol content in the blood and liver, and toa decreasein
its content in the adipose tissue.
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Studies of the effect of diétary fats on lipid metabolism have shown that vegetable oils, if present in
the diet in physiological quantities, increase the absorption of exogeneous cholesterol [7, 8], and increase
the rate of its metabolism [5] and the elimination of its conversion products {6]. Lipids containing large
quantities of saturated fatty acids modify cholesterol metabolism to a lesser degree [4, 10}, These results
were obtained in experiments on animals receiving a diet containing 10-30% of these fats (in calorific
value). It has recently been shown that diets with a high fat content activate lipolytic enzymes in the liver,
adipose tissue, and aorta and modify the lipid content of these tissues [1-3]. It is not clear to what extent
the supply of cholesterol to, and its distribution in the tissues and organs are modified should the physio-
logical norms of qualitatively different fats in the diet be exceeded.

In the present investigation the content and distribution of labeled cholesterol following administra-
tion of a single dose of the isotopes were studied in the organs of rats receiving diets of identical calorific
value but containing increased quantities of animal or vegetable fats, over long periods of time.

EXPERIMENTAL METHOD

The experimental animals were 40 male Wistar albino rats weighing initially 120-150 g and divided
into four groups: the first control group received a diet containing 27% lard, the second control group a
diet containing 27% sunflower oil, and the third and fourth experimental groups received 60% lard or sun-
flower oil (calculated relative to calorific value), respectively. The content of protein, vitamins, and saits
was adequate and identical for all groups. The equality of calorific value of the diets was attained by reduc-
ing the carbohydrate content to 22%. After the end of 30 days the animals received cholesterol-4CH 25
pCi), dissolved in 0.5 m] sunflower oil, as a single dose by mouth, and 24 h later they were killed by
exsanguination. Cholesterol-digitonin complex was isolated by a modified method of Sperry and Webb [9].
The results were calculated in mg cholesterol/gtissue, in pulses/min/mg cholesterol (specific radio-
activity), and in microcuries per weight of cholesterol isolated from 1 g tissue or from the whole organ,

EXPERIMENTAL RESULTS

No significant changes in the cholesterol content were found in the rats of group 3 compared with
those of group 1, except that its content in the adrenals was reduced (Table 1), In the rats of group 4 the
cholesterol content in the blood and liver rose considerably, while in the adipose tissue it fell by comparison
with the corresponding control group. Comparison of the indices for control groups 1 and 2 revealed
appreciable differences in the cholesterol content in the liver and, to a lesser extent, in the kidneys
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(Table 1). The results obtained in experimental groups 3 and 4 indicate an even more marked increase in
the cholesterol content in the liver when the diet was extremely rich in sunflower oil compared with a diet
of lard, but in group 4 the cholesterol content in the adipose tissue was reduced,

The specific radioactivity in the blood and lungs 24 h after oral administration of cholesterol-4C!
was considerably lower in the animals of group 3 than in those of the first control group. If the content of
labeled cholesterol was calculated per gram and per total weight of the lungs and blood, the difference
between the control and experimental groups was 35-40%. In the animals of group 4 a decrease in specific
radioactivity of cholesterol was found in the blood, lungs, and liver. The change in cholesterol content in
some organs was such that the possible effect of dilution or concentration of the label had to be considered,
In this case, a correction was given by information for the quantity of radioactivity of cholesterol isolated
from 1 g tissue. It is clear from the results in Tables 1 and 2 that the entry of exogeneous labeled cho-
lesterol into the liver, kidneys, adrenals, and heart was higher than in the control group, whereas in the
lungs and adipose tissue it was somewhat lower, The difference between absorption and distribution of
indicator quantities of exogenous cholesterol, after administration of a single dose, differed significantly
in animals receiving qualitatively different fats over long periods of time, In group 2, for instance, the
content of cholesterol-4C per gram of tissue was lower for most investigated organs than the correspond-
ing values for animals on a diet of lard (group 1). The only exception was the liver, in which the cho-
lesterol content in group 2 was 31% higher than that in group 1. The content of labeled cholesterol was
higher in the liver, lungs, and adrenals of rats fed on 60% sunflower oil than in animals receiving lard,
and lower only in the adipose tissue and aorta. On the whole, the difference between the total content of
labeled cholesterol in the 10 investigated organs of rate on a high fat diet was 40% higher when the diet
contained vegetable oil than when it contained lard.

These results indicate certain differences in the absorption and distribution of exogenous cholesterol
depending on the preliminary dietary background, and especially on the presence of qualitatively different fat
products in the diet. Under the present experimental conditions, absorption of exogenous labeled cho-
lesterol cannot differ significantly in all the groups of animals, for cholesterol~4C!* was injected only once,
dissolved in sunflower oil. Changes observed in the total content of radioactive cholesterol in the rats of
group 4 compared with group 2 must be interpreted as the result of possible disturbances of transport and
reabsorption of cholesterol due to prolonged feeding of the animals on a diet with a higher content of sun-
flower oil.

It can be concluded by saying that the alimentary factor largely determines not only the absorption
of exogenous cholesterol from the intestine, but also modifies the conditions of its transport to various
organs. The content of labeled cholesterol, which in both experiments was given dissolved in sunflower
oil, was increased in the liver of the animals fed on a diet containing vegetable oils.
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