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Fatty infiltration of the liver is the most constant feature of experimental lipoidosis in animals [4, 5, 7, 14]. 
As a rule the changes in the liver precede atherosclerosis of the aorta [1]. A. L. Myasnikov [8] found lipid inclu- 
sions in the liver cells of persons with a high blood cholesterol and cutaneous xanthomatosis. Consequently, the 
degree of fatty infiltration of the liver may be used as an index of the efficacy of agents used to produce experi- 
mental atherosclerosis. It is usual, however, in such cases to examine the morphological changes in the aorta and 
the coronary arteries only, and the study of the state of the liver has been neglected. 

The object of our investigations was to compare the effect of corn oil and sunflower oil on the development 
of lipoidosis of the aorta and coronary arteries, and fatty infiltration of the liver, and the synthesis of endogenous 
cholesterol. 

Vegetable oils, especially corn oil, are known to be beneficial in atherosclerosis [8, 10, 11]. 

E X P E R I M E N T A L  METHOD 
Experiments were carried out on 32 male chinchillas weighing 2.1-3.8 kg, kept in identical conditions and 

receiving a normal diet. 

Fig. 1. Infiltration of liver cells of a rabbit with large droplets of fat 
on the 120th day of feeding with cholesterol in sunflower oil. Stained 
with Scharlach R and hematoxylin. Photomicrograph. Magnification 
160x. 
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In the first series of investigations, with the object of producing atherosclerosis, I I  rabbits of the control 
group received 5% cholesterol solution daily in a dose of 0.2 g cholesterol in 4 ml sunflower oil per 1 kg body 
weight. The experimental animals (11) received the same dose of cholesterol, but in the form of a 5% solution in 
corn oil. 

Fig. 2. Infiltration of liver cells of a rabbit with dust-like droplets 
of fat on the 120th day of feeding with cholesterol in com oil. Stained 
with Scharlach R and hematoxylin. Photomicrograph. Magnification 
160x. 

At the end of the experimental period (4 months) the rabbits were sacrificed by air embolism, and the aorta, 
heart, and liver were extracted and fixed in 20% formalin solution. The aorta was stained in toto with Sudan III, 
and the changes observed in it were reproduced diagrammatically. Serial sections of the heart were stained with 
Sudan III and hematoxylin, and the degree of the atherosclerotic changes was studied under the microscope. Serial 
sections of the liver, stained with Scharlach R and hematoxylin were examined under the microscope and the de- 
gree of fatty infiltration assessed: First degree) slight, second degree) moderate, third degree) marked, and fourth 
degree) very marked fatty infiltration. 

In the second series of inyestigatiom (10 rabbits) the rate of biosynthesis of cholesterol was studied by the 
method of labeled atoms. Three hours before they were sacrificed, all the animals received intraperitoneal injec- 
tions of carbon-labeled acetate in a dose of 200 ~C/kg body weight. The rabbits were sacrificed by air embolism, 
and the liver was extracted immediately from the peritoneal cavity and a sample weighing 1 g was taken. Chol- 
esterol was extracted by the method of Sperry and Webb ['12]. The cholesrerol extracted from the liver was pre- 
cipitated by a 1% solution of digitonin. 

The activity of the extracted cholesterol was estimated by means of an end-type counter and a B-2 apparatus. 
The precipitate of cholesterol digitoninide was also used for determination of the total cholesterol in the liver by a 
cholorimetric method. 

Before the labeled acetate experiments began, for 15-17 days all the animals received cholesterol daily 
through a gastric tube in a dose of 0.2 g/kg, dissolved in sunflower oil (control group) and in corn oil (experimental 
group). 

EXPERIMENTAL RESULTS 
We thought it would be interesting to compare the changes in the liver with the extent of the lipoidosis of 

the aorta and coronary arteries in the animals of each group, and then to compare one group with another (Tables 
1 and 2). 
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TABLE 1. Degree of Development  of Lipoidosis 
of the Aorta and Coronary Arteries and of Fat ty  

Inf i l t rat ion of the Liver in Rabbits Receiving 

Cholesterol  in Sunflower Oil  (ControlGroup) 

Organ 

Aorta 
Coronary 

arteries 
Liver 

Degree of lipoldosis and 

fat ty  infi l t rat ion 

very 

uarked 

C++++) 

marked[  mod-  slight 

(+++) [ (++1 
erate  (+) 

No. of rabbits 

3 2 2 

4 2 2 

5 3 1 

no 

changes 

TABLE 2. Degree of Development  of Lipoidosis 
of the Aorta and Coronary Arteries and of Fat ty  

Inf i l t rat ion of the Liver in Rabbits Receiving 
Cholesterol  in Corn Oil  (Group of Experimental  
Animals)  

Organ 

Aorta 
Coronary 

arteries 
Liver 

Degree of lipoidosis and 
fat ty  infi l t rat ion 

very mod-  
marked slight 

marked erate  
(++++) (+++) (++) (+) 

No. of rabbits 

2 

2 

n o  

changes 

It wil l  be c lear  from Tables 1 and 2 that in a l l  11 
rabbits of the control  group atherosclerot ic  changes were 

found in the aorta and coronary arteries and fat ty  inf i l -  

t rat ion was present in the l iver.  In 7 of the 11 rabbits 

the atherosclerosis of the aorta and the coronary arteries 
was marked,  and in the remainder  the lipoidosis w as slight. 

The same 7 rabbits showed a well  marked diffuse inf i l -  

trat ion of the l iver cel ls  and r e t i cu lo -endo the l i a l  cells  

with large droplets of fat  as shown in Fig. 1. 

A more moderate  degree of involvement  of the 
aorta, coronary arteries and l iver  would be observed in 

the rabbits receiv ing cholesterol  in corn oi l  (Table  2). 

TABLE 3. Content  and Relative Act iv i ty  of Choles-  

terol in the Liver of Rabbits on the 15 th - lq th  Day 
of Feeding on Cholesterol  in Sunflower Oil  (Con- 
trois) and in Corn Oil (Experimental  Animals)  

Group 

Controls 

6 Experimental  
animals 

6 
2 

Rabbit 
No. 

II 

12 

15 
16 
19 

13 
14 

17 
18 
21 

Tota l  
cholesterol 
(in mg %) 

367 
860 
687 
900 
630 

370 

602 

233 

315 
312 

Relative 
a c t i v i t yo f  

cholesterol  

(in impulses 
per minute  

per rag) 

33 
62 

103 

283 
214 

62 
202 

62 
736 

47 

The figures in Table  2 show that marked lipoidosis of the aorta and coronary arteries was present in only two 

rabbits, and marked fa t ty  infi l t rat ion of the l iver  was observed in 4 of the 11 rabbits. Moderate atherosclerot ic  
changes were observed in the aorta coronary arteries of one rabbit ,  and a modera te  degree of fa t ty  infi l t rat ion of 
the l iver  cel ls  in 5 rabbits. In 6 of the 11 rabbits no lipoidosis was found, whether in the aorta or the coronary ar t -  

eries. In 2 rabbits the l iver  was comple t e ly  free from l ipid inclusions. The remaining expe r imen ta l  rabbits showed 
a dus t - l ike  inf i l t rat ion of individual  groups of l iver  ce l ls  with fat  (Fig. 2). No fat ty  inf i l t rat ion of the re t i cu lo-  

endothe l ia l  ce l ls  was observed. 

Thus the fat ty  infi l t rat ion of the l iver  in the rabbits receiving cholesterol  in corn oil  was far less severe than 
in the animals  receiv ing cholesterol  in sunflower oil .  Nevertheless,  it  must be emphas ized  that  the l iver lesions 
in the rabbits were more marked than the changes in the aorta and coronary arteries. 

In addi t ion to the changes in the aorta and coronary arteries,  the degree of involvement  of the l iver  may  be 
used as a test of the severi ty of the pa thologica l  condit ion and of the effect  of the various agents used in expe r imen-  
tal  atherosclerosis.  

The effect  of corn and sunflower oils on the  b io log ica l  synthesis of cholesterol  was studied in 10 rabbits. The 
results of the de te rmina t ion  of the total cholesterol  in the l iver  and its re la t ive  ac t iv i ty  are given in Table  3. 

The figures in Table  3 show that  the da i ly  feeding of rabbits with cholesterol  g r e a t l y  influenced the total  
cholesterol  content  of the l iver.  Whereas in the normal  rabbits this figure is 231 mg % [6], in our exper iments  the 
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cholesterol content of the liver in the rabbits receiving cholesterol in sunflower oil rose to 367-900 mg %. This 
increase was also observed in the rabbits receiving cholesterol in corn oil, but it was much less than in the control 
animals (312-602 mg %). 

The relative activity of the cholesterol in the liver was low in both groups of animals. It must be m e n t i o n e d  

that in the earliest stages of cholesterol feeding (after 3 days) a marked depression of the process of cholesterol syn- 
thesis in the liver was observed [2]. According to M. G. Kritsman and M. V. Babina [2], even the administration 
of substances preventing the development of atherosclerosis (methionine, choline, ascorbic acid) does not appre- 
ciable counteract this depression of cholesterol synthesis. 

SUMMARY 
As a result of investigations conducted on 32 rabbits (which received a daily dose of 0.2 gm/kg of choles- 

terol for four months) it was shown that prophylactic use of corn had a retarding effect on the development of fatty 
degeneration of the liver and a marked preventive effect on the rise of cholesterol content in the liver, also in- 
hibiting the development of atherosclerosis of the aorta and coronary blood vessels. Corn oil produced no signifi- 
cant positive effect on the processes of cholesterol biosynthesis in the liver at the early stages of experimental 
atherosclerosis in rabbits. To assess the efficacy of the agent used in experimental atherosclerosis, one should take 
into consideration not only the character of changes occurring in the aorta and coronary arteries, but also the degree 
of hepatic affection. 
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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  t rans l i t er -  
a t i o n s  of  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  j o u r n a l .  Some or all  o f  th i s  peri-  

o d i c a l  l i terature may well be avai lable in English translation. A complete l is t  of  the cover- to-  

cover Engl ish  translat ions appears at the back of  this issue. 
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