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Administrat ion 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, 11]. The view that estrogens act se lec t ive ly  on coronary atherosclerosis is based onthe  findings. 

Information concerning the influence of estrogens on the development  of a l imentary  cholesterol  atherosclerosis 
in rabbits is scarce and confl ict ing.  

The administrat ion 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 hypercholes teremia  in male  rabbits and its e levat ion in females have been reported [5] after adminis-  
t rat ion of diethylst i lbestrol .  The administrat ion of synestrol (dihydrostilbestrol) leads to a lowering of the degree of 

deve lopment  of atherosclerosis of the aorta without affecting the serum cholesterol  l eve l  [2]. After administrat ion 
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 deve lopment  of atherosclerosis of the 
coronary arteries was studied in male  rabbits of different ages. 

E X P E R I M E N T A L  M E T H O D  AND R E S U L T S  

The coronary arteries were investigated in 32 female  rabbits belonging to three age groups: sexually immature,  
1-11/2 months old, weighing from 750 g to 1 kg (8 animals);  sexually mature, from 6 months to 1-11/2 years old, 
weighing 3-4  kg (15), and over 2 years old, weighing from 4 to 6 kg (9). 

For 2 months a l l  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 oi ly solution of estradiol  dipropionate parenteral ly  in a dai ly  dose of 0.01 mg/kg  body 
weight. In addition, three rabbits aged about 1 year received the same preparat ion in a dose ten t imes larger (0.2 

m g / k g  body weight) on al ternate days. 

Later in this paper, the rabbits rece iv ing  cholesterol  alone are referred to as controls, and those receiv ing 
cholesterol  and estradiol  dipropionate as exper imenta l  animals.  

Series of sections were cut from the rabbits '  hear t  in a direct ion from base to apex. Every 10th sect ion was 
stained for fat with Scharlach red,and the nuclei  were counterstained with hematoxyl in .  To r evea l  the differences 
in the deve lopment  of atherosclerosis of the coronary arteries in the various age groups of the control  and exper imen-  
t a l  animals,  the method of drawing working schemes was adopted for the microscopic investigation of the coronary 
arteries. These schemes consist of a schemat ic  picture of each artery with atherosclerot ic  changes in each section 
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Massive deposition of Iipids in the wal l  of the intramuscular branches 
of the coronary artery (control  rabbit  of reproductive age). Magnif ica-  

t ion 200 • 

of a l l  the series. By means of this technique an objec t ive  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 [! ,  7]. 

To obtain an objec t ive  idea of the degree of severity of the atherosclerosis in each individual  case, the 
schemat ic  pictures of the affected arteries were counted in a l l  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 ca lcula ted  per 100 sections. 

When the severity of the atheroselerotic  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 ma te r i a l  of the investigation was divided into four groups (using the normal cr i ter ia  for eva l -  

uat ing atherosclerosis of the aorta): Group 1 - s l i g h t  atherosclerosis of the coronary arteries ( + ) - n o t  more than 20 
arteries affected by atherosclerosis per 100 transverse sections of the heart,  deposits of Iipids scanty, pale  on stain-  
ing, often in the form of a homogeneous pale  pink band beneath the endothelium; Group 2 - m o d e r a t e l y  severe 
atherosclerosis of the coronary arteries (++)--not more than 50-60 arteries affected per I00 sections of the heart, 
pale  pink l ipid masses beneath the endothel ium, solitary vessels with brightIy stained lipid deposits in a c i rcum-  
scribed area of the wal l  of an artery, but producing hardly any narrowing of the lumen of the vessel; Group 3 

- m a r k e d  atherosclerosis of the coronary arteries (+++) - f rom 50 to 150 vessels affected by atherosclerosis per 100 
transverse sections of the heart .  Selec t ive  deposition of  brightly stained lipid masses in a circumscribed area (in 
the cross sect ion of the artery), not only affecting the in t ima 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 
occ lus ionof the  lumen; Group 4--severe  atherosclerosis of the coronary arteries ( + + + + ) - m o r e  than 150 arteries af-  
fected by atheroselerosis per 100 sections of the heart.  Massive, brightly stained deposits of lipids. Many arteries 
with gross narrowing and comple te  occlusion of their lumen on account of the circular deposit ion of brightly stained 
lipid masses. A few arteries with the deposit ion of pa le ly  stained l ipid masses in the subendothelial  layer(see  figure). 
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By using the data obtained by the author when working 
with u 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 deve lopment  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 comple te  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 f emale  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 atheroselerosis developed in the coronary arteries (Table 1). 
Reports of similar observations on rats [4] and dogs [8] have 
been published. 

The favorable influence of estradiot 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- 
trois (Table 2). In the sexually immature rabbits the blood 
cholesterol l eve l  fel l  1 month after the beginning of admin- 
istration of estradiol dipropionate in a dose of 0.01 m g / k g  
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 m g / k g  body weight 3 t imes per 
week--proved to be effect ive for them, causing a sharp fall  
in the blood cholesterol and in the cholesterol/phospholipids 
ratio, which returned to the original leve l  by the end of the 
second month. Atherosclerosis of the coronary arteries and 
aorta d idnot  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 metabol ism because 
animals of this age are adapted to a much higher concentra- 
tion of estrogens in the body, whereas the physiological  es -  
trogen l eve l  in sexually immature rabbets is much lower, and 
because of this, smaller doses of estrogens were effect ive in 
these animals. 

1 .  

2. 
3. 
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