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Cholesterol is an invariable component of animal cells, and in some of them it is direct-
ly connected with the performance of specific functions. This applies in particular to the
parenchymatous cells of the adrenal cortex — the adrenocorticocytes [9, 15]. This evidently
explains the marked changes taking place in these cells in response to considerable fluctua-
tions of their cholesterol concentration. There are some particularly interesting data to show
that elevation of the blood cholesterol level, leading to an increase in its concentration in
the adrenals, is reflected essentially in a number of their morphological and functional pa-
rameters. This was discovered during the study of the adrenal cortex of patients with athero-
sclerosis and also in animals with experimental hypercholesterolemia; depression of the param-
eters of functions of the gland was discovered [2-4, 10]. The study of reversibility of chang-
es developing in the adrenal cortex under these conditions is of both theoretical and practi-
cal interest in connection with the possibility, in principle, of correcting metabolic dis~
turbances caused by these changes. The result of the study of reversibility of changes in the
liver and aorta developing in rabbits with experimental atherosclerosis showed that the chol-
esterol concentration in the animals' liver tissue was restored to normal when administration
of cholesterol was discontinued [5], whereas atherosclerotic changes in the aorta did not un-
dergo complete regression for a very long time [1, 5, 11]. No morphological or morphometric
data on the state of the adrenal cortex after cholesterol withdrawal could be found.

The aim of this investigation was to study some morphological parameters of the rabbit
adrenal cortex on withdrawal of cholesterol after administration for a short period of time,
but which nevertheless, according to data in the literature, induces definite changes in his-
tophysiology of the gland [10, 11].

EXPERIMENTAL METHOD

The adrenals of 32 adult rabbits, divided into three groups, were studied: Group 1 con-
sisted of intact animals (10 rabbits), group 2 of animals receiving cholesterol for 14 days
in a dose of 25 mg/100 g body weight (10 rabbits), and group 3 of animals receiving cholester-
ol for 14 days and killed 1.5 months after withdrawal (12 rabbits). Rabbits of different
groups were killed simultaneously during the morning by air embolism. The cholesterol concen-
tration in the blood and adrenals was determined by the method described previously [13]. The
adrenals were weighed, sections were cut through their central part, and these were stained
with hematoxylin and eosin. The area of section of the organ, of its medulla and cortex, and
of the different zones of the cortex was determined gravimetrically. The mean area of cross
section of the adrenocorticocytes alsc was determined gravimetrically. For this purpose, in
all cases the area of cross—section of 50 cells was measured in each zone. In preparations
stained for total protein with bromphenol blue and for nucleic acids with gallocyanin by Einar-
son's method, the concentrations of protein and RNA in the cytoplasm of the adrenocorticocytes
were determined cytospectrophotometrically. Cytophotometry was carried out in each zone in
all cases on 50 cells by the plug method at a wavelength of 546 nm. The numerical results
were subjected to statistical analysis.
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EXPERIMENTAL RESULTS

Administration of cholesterol to the rabbits for 14 days caused marked hypercholesterol-
emia, which caused a marked increase in the cholesterol concentration in the adrenal (Table
1). Under these circumstances the weight of the organ increased. Determination of areas of
cross section showed that the increase in area of the cortex (by 90%) on account of hyper-
trophy of the zona fasciculata was the main cause of the increase in weight of the adrenal.
The area of cross section of the zona glomerulosa and zona reticularis was virtually indis-
tinguishable from the control. The mean area of section of the adrenocorticocytes was in-
creased in z. fasciculata and z. reticularis. Comparison of the degree of increase of this
parameter (by 1.23 times in z. fasciculata, by 1.25 times in z. reticularis) and the increase
in area of section of the cortex as a whole (by 1.9 times) indicates that the increase in size
of the cells could not evidently be responsible for such a marked degree of hypertrophy of
the cortex, although it made a significant contribution to that process. Besides the increase
in cholesterol concentration noted above, there were also other changes in parameters of .-
adrenocortical tissue metabolism: a significant fall in total protein concentration in the
cytoplasm of adrenocorticocytes in all zones and of RNA in z. fasciculata. Usually such de-
viations ofhistochemical and biochemical parameters are regarded as evidence of depression of
the functional state of the gland [8]. Morphological changes of this kind evidently induce a
decrease in the steroid-producing powers of the adrenal cortex in experimental hypercholester-
olemia [2, 6, 14]. A fall in the blood cholesterol level virtually to that found in intact
animals, with a parallel decrease in its concentration in the adrenals, were observed (Table
1) 1.5 months after the end of cholesterol administration. The morphometric parameters char~
acterizing the weight of the adrenals and the area of cross section of the cortex and of its
zona fasciculata occupied intermediate positions between those for intact rabbits and animals
killed immediately after the end of a l4-day period of cholesterol administration. Meanwhile
the mean area of section of the adrenocorticocytes in all zones was virtually indistinguish-
able from the corresponding parameters in intact animals. This applies also to the RNA con-
centration in the cytoplasm of the adrenocorticocytes, whereas the protein concentration in
them was a little lower than in intact rabbits. After administration of cholesterol to rab-
bits the degree of hypercholesterolemia and of the atherosclerotic changes in the aorta re-
veal considerable individual differences [1, 5]. This also was observed in a study of the
adrenal cortex of the experimental animals of groups 2 and 3. Although many average param-— -
eters for animals of group 3 differed appreciably from those for intact rabbits, differences
were not statistically significant (P > 0.05). On the whole the results indicate that changes
in the adrenal cortex of rabbits, arising during short-term cholesterol administration are
largely reversible. This evidently depends on the histophysiological features of the gland,
changes in the functional state of which are accompanied by considerable fluctuations in the
concentration of this steroid [7, 15], which become (within certain limits) "usual." Meanwhile
the reversibility of the changes can be regarded as evidence that during a brief increase in
the cholesterol concentration in the gland gross changes leading to their destruction do not
develop in most of its cells. Accordingly, it would seem to be very interesting to study the
possibility and degree of reversibility of changes - developing in the adrenal cortex during
long~term administration of cholesterol to animals, The answer to this question will evident-
ly be a matter of concern to both experimental researchers and clinicians studying different
aspects of the pathogenesis of atherosclerosis.
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