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Administration of estrogens to young male chickens fed on cholesterol has no effect on the intensity of athero-
sclerosis in the aorta or increases its degree, but it causes a sharp decrease in the intensity of atherosclerosis of the
coronary arteries [10, 111 The view that estrogens act selectively on coronary atherosclerosis is based onthe findings.

Information concerning the influence of esirogens on the development of alimentary cholesterol atherosclerosis
in rabbits is scarce and conflicting.

The administration of estrogens to rabbits while they are being fed on cholesterol is considered by some au-
thors [11] to have no effect on the lipid indices of the blood serum or on the degree of development of atherosclerosis
of the aorta and the coronary arteries, while in the opinion of others [3, 9] it raises the blood cholesterol level. A
depression of hypercholesteremia in male rabbits and its elevation in females have been reported [5] after adminis-
tration of diethylstilbestrol. The administration of synestrol (dihydrostilbestrol) leads to a lowering of the degree of
development of atherosclerosis of the aorta without affecting the serum cholesterol level [2]. After administration
of estradiol dipropionate to female rabbits, the author [6] observed a lowering of the blood cholesterol and a decrease
in the severity of atherosclerosis of the aorta [6].

In the present investigation the effect of estradiol dipropionate on the development of atherosclerosis of the
coronary arteries was studied in male rabbits of different ages.

EXPERIMENTAL METHOD AND RESULTS

The coronary arteries were investigated in 32 female rabbits belonging to three age groups: sexually immature,
1-1%, months old, weighing from 750 g to 1 kg (8 animals); sexually mature, from 6 months to 1-1%, years old,
weighing 3-4 kg (15), and over 2 years old, weighing from 4 to 6 kg (9).

For 2 months all the animals received 0.12 g of pure cholesterol each daily by gastric tube in the form of a
5% solution in sunflower oil. Some of the rabbits of each age group (4 of the youngest, 6 of the middle, and 4 of
the oldest group) received an oily solution of estradjol dipropionate parenterally in a daily dose of 0.01 mg/kg body
weight. In addition, three rabbits aged about 1 year received the same preparation in a dose ten times larger (0.2
mg/kg body weight) on alternate days. ‘

Later in this paper, the rabbits receiving cholesterol alone are referred to as controls, and those receiving
cholesterol and estradiol dipropionate as experimental animals.

Series of sections were cut from the rabbits’ heart in a direction from base to apex. Every 10th section was
stained for fat with Scharlach red.and the nuclei were counterstained with hematoxylin. To reveal the differences
in the development of atherosclerosis of the coronary arteries in the various age groups of the control and experimen-
tal animals, the method of drawing working schemes was adopted for the microscopic investigation of the coronary
arteries. These schemes consist of a schematic picture of each artery with atherosclerotic changes in each section
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Massive deposition of lipids in the wall of the intramuscular branches
of the coronary artery (control rabbit of reproductive age). Magnifica-
tion 200 x.

of all the series. By meansofthis technique an objective idea can be obtained of the number of affected arteries
and the character of the changes in each case, and these changes in different rabbits can be compared at a glance.

The character of the changes discovered in the coronary arteries corresponded to the description of coronary
atherosclerosis in rabbits [1, 7].

To obtain an objective idea of the degree of severity of the atherosclerosis in each individual case, the
schematic pictures of the affected arteries were counted in all preparations of the series. Since the number of sec-
tions in the different series varied considerably (from 45 in the sexually immature to 250 in the old rabbits), the
number of arteries with changes was calculated per 100 sections,

When the severity of the atherosclerotic changes was assessed, consideration was paid also to the massiveness
of the deposition of lipids in the arteries. Hence, depending on the degree of severity of the atherosclerosis of the
coronary arteries, the material of the investigation was divided into four groups (using the normal criteria for eval~
uating atherosclerosis of the aorta); Group 1—slight atherosclerosis of the coronary arteries (+)—not more than 20
arteries affected by atherosclerosis per 100 transverse sections of the heart, deposits of lipids scanty, pale on stain-
ing, often in the form of a homogeneous pale pink band beneath the endothelium; Group 2—moderately severe
atherosclerosis of the coronary arteries (++)—not more than 50-60 arteries affected per 100 sections of the heart,
pale pink lipid masses beneath the endothelium, solitary vessels with brightly stained lipid deposits in a circum-
scribed area of the wall of an artery, but producing hardly any narrowing of the lumen of the vessel; Group 3
—marked atherosclerosis of the coronary arteries (+++)—from 50 to 150 vessels affected by atherosclerosis per 100
tansverse sections of the heart. Selective deposition of brightly stained lipid masses in a circumscribed area (in
the cross section of the artery), not only affecting the intima but also invading the media, Lipid plaques slightly
narrowing the lumen of the artery. Single arteries with circular lipid plaques with considerable narrowing and even
occlusionof the lumen; Group 4—severe atherosclerosis of the coronary arteries (++++)—more than 150 arteries af-
fected by atherosclerosis per 100 sections of the heart. Massive, brightly stained deposits of lipids. Many arteries
with gross narrowing and complete occlusion of their lumen on account of the circular deposition of brightly stained
lipid masses. A few arteries with the deposition of palely stained lipid masses in the subendothelial layer(see figure).
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TABLE 2. Effect of Estradiol Dipropionate on Changes in Lipid Indices of Blood Serum in Experimental Atherosclerosis (mean data)
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By using the data obtained by the author when working
with Ya. D. Rafal'skii [6] on the same animals, it was possible
to compare the results of the investigation of atherosclerosis
of the coronary arteries with changes in the lipid indices of
the blood serum and the degree of development of athero-
sclerosis of the aorta.

Like other authors [7] have observed, a definite corre-
lation was found between the degree of the increase in the se-
rum cholesterol content and the degree of development of
atherosclerosis of the aorta and the coronary arteries. So far
as the correlation between the development of atherosclerosis
of the aorta and the degree of development of coronary ath-
erosclerosis is concerned, it is clear from Table 1 that in the
sexually immature rabbits, in the complete absence of macro-
scopic changes in the aorta, atherosclerosis was discovered in
the coronary arteries, although admittedly it was mainly mod-
erate in degree. In the group of female rabbits aged 6-18
months and in the old rabbits with moderate, or even in some
cases with slight, atherosclerosis of the aorta, a severe degree
of atherosclerosis developed in the coronary arteries (Table1).
Reports of similar observations on rats {4] and dogs [8] have
been published.

The favorable influence of estradiol in coronary athero-
sclerosis was revealed only in those rabbits in which the ad-
ministration of estradiol propionate caused a marked fall in
the serum cholesterol concentration and a decrease in the
cholesterol/phospholipids ratio by comparison with the con-
trols (Table 2). In the sexually immature rabbits the blood
cholesterol level fell 1 month after the beginning of admin-
istration of estradiol dipropionate in a dose of 0.01 mg/kg
body weight daily. This dose had no antiatherogenic action
on the sexually mature rabbits (see Table 2).. A higher dose
of estradiol dipropionate~0.2 mg/kg body weight 3 times per
week—proved to be effective for them, causing a sharp fall
in the blood cholesterol and in the cholesterol/phospholipids
ratio, which returned to the original level by the end of the
second month. Atherosclerosis of the coronary arteries and
aorta did not develop in the rabbits receiving this dose of
estradiol dipropionate. It is possible that the administration
of small doses of estrogens to the sexually mature rabbits
would not cause changes in their lipid metabolism because
animals of this age are adapted to a much higher concentra-
tion of estrogens in the body, whereas the physiological es~
trogen level in sexually immature rabbits is much lower, and
because of this, smaller doses of estrogens were effective in
these animals.
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