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In the investigations of a number of authors [1, 5-7], a disruption of protein synthesis in various organs and 
tissues of animals with experimental atheroselerosis was detected. 

Today the participation of nucleic acids in the processes of protein biosynthesis is generally accepted [10, 11, 
13]. Therefore,the possibility of changes in the content and metabolism of the nucleic acids during atherosclerosis 
is not to be excluded; the development of the latter is linked w ith profound distrubances of the protein metabolism. 

Few works have been devoted to the study of nucleic acids during atherosclerosis. There are indications of 
changes which take place in rabbits with experimental atherosclerosis, in the ribonucleoprotein content in the aorta 
[9] and ribonucleic acid content in nerve cells of various brain structures [4]. However, during the investigation of 
the amount of DNA and RNA in the liver and kidneys of animals with experimental atherosclerosis, no significant 
changes were observed [7]. In the latter stages of cardiosclerosis, caused by experimental stenosis of the aorta, a 
considerable lowering of the DNA content is detected in the myocardium of rabbits [8]. 

In this work the nucleic acid content in the myocardinm of rabbits with experimental atherosclerosis of various 
duration and severity was investigated. 

PROCEDURE 

The experiments were conducted with 25 rabbits of the chinchilla strain, weighing 2-3.5 kg. The experimental 
atherosclerosis was produced by the method of N. N. Anichkova, by feeding the rabbits daily a 10% solution of choles- 
terol in sunflower oil (0.2 g/kg). Six rabbits used in series I of the experiments were sacrificed 20-80 days after the 
beginning of the cholesterol administration; in series II, 10 rabbits were sacrificed 120-130 days after the beginning 
of the cholesterol feedings to the animals. The rabbits were killed by decapitation, the heart was quickly removed, 
placed in the cold, and the nucleic acid content of suspensions of myocardium tissue was determined by the two- 
wave spectrophotometric method of Tsanev and Markov [12]. An SF-4 quartz spectrophotometer was used in the 
experiments. The calculation of the nucleic acid content was carried out in milligram percent of phosphorus (P) 
per dry weight of tissue. 

To characterize the degree of development of the process of atherosclerosis, the cholesterol content in the 
blood serum was determined by the method of Engel'gardr and Smirnova, and the phosphatides in an alcohol-ether 
mixture were determined, followed by determination of the phosphorus level according to Fiske-Subbarow. The 
degree of atherosclerosis of the afflicted aorta was determined macroscopicaily. 

RESULTS 

In series I of the experiments, the choiesterol content of the blood serum increased 2-4-fold 20-30 days after 
the beginning of the cholesterol feedings of the rabbits, while the phosphatides increased 2-3-fold in comparison with 
the normal values; the phosphatides/cholesterol ratio was considerably lowered. Macroscopic changes in the aorta 
were not detected in the investigation. 
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Nucleic Acid Contents (In mg % of P per dry weight 
of tissue) in Rabbit Myocardium in the Norm 
and in the Process of the Development of Experimental 
A therosclerosis 

gxpeti- 
Rabbil P-RNA P-DNA P-RNA/P-DNA ment ] 

series No. 

Control 11 82,57 
2 70,75 
3 105,08 
4 82,47 
5 84,70 
6 I01,40 
7 85,07 
8 93,48 
9 82,30 

36,82 2,28 
49,90 1,42 
64,00 1,64 
49,24 1,58 
39,40 2,15 
53,35 1,89 
34,46 2,46 
57,90 1,67 
62,60 ~ 1,37 

49,63-t-3,65 1,83-t-0,13 M+_m 37,54_3,54 

100,20 
I02,40 
98,25 
95,90 
96,35 
98,40 

29,44 3,74 
34,18 3,00 
46,40 2,16 
45,48 2,11 
45,18 2,11 
32,38 3,04 

M •  
98,58• 38,92__.3,55 2,69+_0,30 
O,OI>P> O , I > P >  O,02>P> 

>0,002 >0,05 >0,01 

II 

M+_m 

F 

! 1 
i 2 

3 
4 
5 
6 
7 
8 
9 

I0 

101,50 23,65 
1,00,25 33,02 
99,25 I 24,63 
82,00 18,00 
80,59 28,65 
88,00 44,40 

107,10 20,12 
89,85 33,67 
84,24 30,00 
96,25 37,32 

4,28 
3,30 
4,03 
4,56 
2,83 
2,00 
5,34 
2,67 
2,81 
2,58 

92,90+2,90 29,35+2,55 3,44+0,33 
0,25SP>0,I P%0-,O01 P<O_O01 

In the myocardium of the rabbits in this series of 
the experiments, there was a disruption of the nucleic 
acid ratio, mainly due to the increase in the amount of 
RNA (see table). 

On the average the RNA tevel increased by 12.7% 
(P < 0.01). The DNA content was somewhat lowered, 
however, this depression was not statistically reliable. The 
ratio of P-RNA to P-DNA in the rabbit myocardium of 
this series of experiments increased from 1.83 to 2.69 
(P < o.01). 

In series II the feeding of the rabbits cholesterol 
for 120-130 days led to the development of severe athero- 
sclerosis in them, which was evidenced not only by the 
high level of hypercholesterinemia, but also by widespread 
atherosclerosis of the afflicted aorta. 

The RNA content in the myocardium of these ani- 
mals was only slightly higher than the normal level 
(P> 0.1). Under these conditions the greatest change was 
undergone by the DNA content, which was lowered by 
40.7% in comparison with the control (P< 0.001). 

In connection with the decrease in the DNA content, 
the ratio of P-RNA to P-DNA in the myocardium of the 
rabbits in the series of experiments II was increased con- 
siderably in comparison with the normal and in comparison 
with its level in the early stages of atherosclerosis (P < 0.001). 

The data obtained indicate that the nucleic acid 
content in rabbit myocardium is changed differently, de- 
pending on the degree of the atheroselerotic process. In 
the early stage of the disease, during which the choles- 
terol content is elevated in the blood serum but while 
pronounced atherosclerotie damages to the aorta are still 
absent, primarily the RNA content is changed; the changes 
in the level of DNA in this period are statistically un- 
reliable. The increase in the index P-RNA/P-DNA occurs 
due to an increase in the amount of RNA in the myocardium. 

In the last stage of atherosclerosis, which is char- 
acterized by a high degree of hypercholesterinemia and 

a widely distributed, sharply pronounced atherosclerotic damages to the aorta, the DNA content is subjected to the 
greatest changes, and the index P-RNA/P-DNA is increased mainly due to the decrease in the DNA content. 

The possibility remains that the hypertrophy of the muscle fibers and the increase in the adiposity of the cells 
due to some other substances, possibly fats, which may take place during this disease, may also play a role in the 
decrease in the DNA content in the myocardium of rabbits with experimental atherosclerosis [2, 3]. 

Nevertheless, whatever the mechanism of the lowering of the DNA content, this depression in any case may 
exert a negative effect on the organism. 

Our investigation indicated that in the process of development of experimental atherosclerosis, both in the 
early and in the late stage of this pathological condition, the RlqA and DNA contents, as well as their ratio in rabbit 
myocardium, are changed. As we have assumed, the indicated changes may lead to considerable disruption of pro- 
tein synthesis in the organism during this disease. 
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Al l  a b b r e v i a t i o n s  of p e r i o d i c a l s  in the  a b o v e  b ib l iography  are l e t t er -by - l e t t er  trans l i ter -  
a t i o n s  o f  the  a b b r e v i a t i o n s  as  g iven  in the  or ig ina l  R u s s i a n  journal .  Some or all  o f  th i s  per i -  

o d i c a l  l i t e ra ture  m a y  we l l  be  a v a i l a b l e  in Ens t rans la t ion .  A c o m p l e t e  l i s t  of  the  c o v e r - t o .  

c o v e r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at the  b a c k  of  th is  i s s u e .  
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