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Administrat ion of anabolic s teroids (nerabol, dihydrotestosterone,  and androstanazol) with 
strophanthin to rabbits with experimental  a the rosc le ros i s  and chronic left vent r icular  hyper -  
function leads to res tora t ion  of normal  protein and lipid metabol ism and to a uniform in- 
c rease  in weight of all par ts  of the heart  muscle .  

Atherosc le ros i s  with chronic c i rcu la tory  fai lure is accompanied by disturbance of lipid and protein 
metabol ism [2, 8]. During recent  years ,  in addition to cardiac  glycosides,  substances st imulating protein 
synthesis have come to be used [3, 6, 9, 13, 14]. 

The possibil i ty of co r rec t ing  the disturbed metabol ism by means of anabolic s teroids  - nerabol,  di- 
hydrotes tosterone (DHT), and androstanazol  (AST) - in conjunction with strophanthin was studied in rabbits 
with experimental  a therosc le ros i s  and chronic left vent r icular  hyperfunction. 

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

Experiments  were ca r r i ed  out on 34 male chinchilla rabbits  weighing 2.2-3 kg. Experimental  a the ro -  
sc le ros i s  was produced by Anichkov's method by feeding the animals with cholesterol  in a dose of 0.3 g /kg 
daily with vegetables for 3 months.  The abdominal aor ta  was constr ic ted by 50% of its original diameter  by 
Meerson ' s  method [10] 45 days af ter  the beginning of the experiment  (period I), thus throwing an additional 
chronic load on the left ventr ic le .  This experimental  model of a load on the left ventricle of the rabbi t ' s  
heart  corresponds  to the load on the myocardium of patients with a therosclerot ie  ca rd iosc le ros i s  with chron-  
ic c i rcula tory  fai lure.  Fifteen days af ter  the operation (stable hyperfunction of the heart  - period II) the 
rabbits  were divided into 5 groups each containing 6 or 7 animals .  The groups received the following t r e a t -  
ment:  1) cholesterol  only; 2) cholesterol  + 0.01 m g / k g  strophanthin in t ramuscular ly  ; 3) cholesterol  + 
strophanthin + 1 m g / k g  nerabol in t ramuscular ly  ; 4) cholesterol  + strophanthin+ 1 mg /kg  DHT in t r amuscu la r -  
ly;  5) cholesterol  + strophanthin + 1 m g / k g  AST by mouth. Strophanthin and the anabolic hormones were 
given to the animals 6 t imes a week for 1 month (period III). Before the investigation began and again be-  
fore eoarctat ion of the aor ta  and at the end of per iods II and III the following blood serum indices were de-  
termined in all the animals:  cholesterol ,  lecithin, choles terol- leci th in  ratio, l ipoproteins,  total protein, 
protein fractions,  and albumin-globulin (A/G) ratio~ At the end of the experiment  the animals were decapi-  
tated and the DNA and RNA content in the myoeard ium of the left ventricle,  the rate of the heart ,  the th ick-  
ness of the walls of the left and right ventr icles ,  and the rat io between the weight of the heart  and the body 
weight were determined.  

EXPERIMENTAL RESULTS 

The results showing the blood biochemical indices of the experimental animals at the different times 
are given in Table i~ 
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TABLE 1. Dynamics of Changes in Biochemical Indices of Athero- 
sclerosis in Blood Serum of Rabbits (M• m) 

Time of in- I~ ~ Choles- 

vestigation 

Before taking 
cholesterol 

o~ terol tin 
8~  mg%) 

1 684-5 ,1  
2 844-6,2 
3 854-6 ,9  
4 814-6 ,8  
5 654-4 ,9  

Lecithin 8 -lipopro- 
(in mg teins (in 
%) O/o) 

1484-6,8  6 3 , 6 4 - 1 , 1  
1614-8 ,3  65 ,24 - 1 ,31  
1604-9 ,3  6 6 , 1 ~ I , 3 9  
1 3 8 •  6 4 , 8 4 - 1 , 2 5  
1364-6 ,2  6 5 , 7 4 - 1 , 2 5  

I 

!Total pro- 
tein (in g 
o/O 

Albumins A/G 
(in %) 

6 , 5 6 4 - 0 , 3 4  ' 62 ,114-1 ,11  [,634-0,09 
6 , 2 5 •  6 1 , 2 •  1 ,57•  
6,21 =i= 0 , 3 I  59,524-  1,1 [,474-0,08 
6 , 1 4 4 - 0 , 3  6 0 , 6 6 4 - 1 , 1 2  1,544-0,09 
6,364-0,38 60,064-1,08 1,5+0,09 

Endof  1 3964-44,4 3624-42, 8 2 , 1 4 - 2 , 3 0  7 , 2 5 4 - 0 , 4  58,79 4. 0 ,93  II, 424.0,08 
2 374=[=41,2 3254-39,8 8 1 , 4 4 - 2 , 1 8  7 , 3 6 •  5 7 , 7 7 4 . 0 , 9 t  [1,364-0,07 

period I 8 4264-48,3 3544-41,2 84 ,14 -2 ,41  7 , 1 2 4 - 0 , 3 9  5 8 , 0 3 4 - 1 , 2  [,384-0,07 
4 3884-43, 3 2 1 •  8 1 , 6 4 - 2 , 1 7  7 , 3 4 - 0 , 4 2  5 6 , 8 4 •  [ ,3t4-0,07 
5 4154-47,2 3 8 6 •  8 3 , 6 4 - 2 , 4 3  7 , 1 8 4 - 0 , 4 1  5 9 , 1 4 - 1 , 1 2  [ ,44•  

End of 1 3 5 8 + 3 8 , 2  3 1 8 •  80 ,14 - 1 ,91  6 , 9 2 4 - 0 , 4  5 2 , 3 1 4 - 0 , 8  1,094-0,05 
period II 32 3474-39,3  3064-34,7 7 9 , 3 •  1,84 7 ,024-0 ,41  5 3 , 4 1 4 - 0 , 9  :[,144-0,06 

4094-42 ,3  3474-37, 8 0 , 6 4 - 1 , 9 5  6 , 8 1 4 - 0 , 3 8  5 3 , 1 3 4 - 0 , 7 6  1 ,13+0,06  
4 3 6 0 4 - 4 1 , 4 3 1 6 4 - 3 4 , 9  7 9 , 8 4 - 1 , 6 8  7 ,014-0 ,41  5 2 , 1 7 4 - 0 , 8 2  1,094-0,05 
5 3864-43, 3274-36, 81 ,24 -2 ,1  6 , 8 4 4 - 0 , 3 9  51 ,64 -0 ,71  1,074-0.04 

End of 
period Ill 

[886 4.50,3156l 4. 66,3J 66,24-2,42 
2 ]5864- 51,4[380 4. 49,8 86,84-  2 ,4  
3 | 1 5 5 ~ 7 , 1  ]2124- 7 ,6  7 3 , 6 4 - 1 , 8  

]1084-6,5  1251 4 .8 ,2  7 1 , 3 4 - 1 , 7 4  
5 ]160 4. 7 ,4  1280 4- 9 ,4  7 2 , 6 4 - 1 , 7 6  

6 ,06 4- 0 ,3  
6 ,13  • 0 ,3  
7 ,52  4- 0 ,42  
7 ,88 • 0 ,46  
7 ,74 4- 0 ,45 

51 ,194 - 1 ,1  1,044-0,03 
5 3 , 1 7 4 - 1 , 1 5  1,104-0,06 
58,15-~ 1,26 1,384-0,07 
59,57=[=1,21 l ,  474.0,07 
5 8 , 2 8 4 - 1 , 3  1,394.0,08 

TABLE 2. Pathological and Biochemical Indices of Myocardial  
Hypertrophy (M+m) 

Index 

Group of  animals 

Weight of  heart in g and 5 ,88  4- 0 ,43  
ratiOto bodY~ weightwe!ght of  heart 0,902t 4- O, O001 

Total DNA content  ! 31,75 4- 1,42 
On ~g) . . . . . . . . . . . . .  (100%) 

Total RNA content  47,24 4- 1,56 
(in ~ g )  . . . . . . . . . . . .  (100%) 

RNA/DNA ratio . . . . . . .  I ,  48 4- 0 ,05 

7 , 5 4 4 - 0 , 4 6  
0,0023 4- 0,0O01 

33,17-+-1,46 
(104%) 

5 0 , 5 1 4 - 1 , 5 4  
�9 (t06%) 
1 ,524 - 0 ,05  

7 , 8 r  
0,0028 • 0,0O0~ 

3 4 , 4 9 4 - 1 , 4 8  
(108%) 

5 6 , 4 4 4 - 1 , 5 6  
(119%) 

1 , 6 3 4 - 0 , 0 6  

8 , 1 4 4 . 0 , 5  
0,002784-0,0002 

3 9 , 8 8 4 - 1 , 5 2  
(125%) 

7 5 , 7 4 - 1 , 8 2  
(160%) 

1 , 9 4 - 0 , 0 7  

8 , 4 8 4 - 1 , 5 1  
0,002784-0,0002 

38 ,16 :} :1 ,5  
(12t%) 

6 8 , 2 6 4 . 1 , 7 7  
(144%) 

1 , 8 4 . 0 , 0 7  

During period I the changes in the indices studied were charac te r i s t i c  of the initial period of exper i -  
mental a the rosc le ros i s  [5, 11]. 

At the end of period II (after coarctat ion of the aorta) a decrease  was found in the concentrat ions of 
cholesterol ,  lecithin, fl-lipoproteins, and total protein in the blood serum, but it was not significant. Only 
the fraction of albumins and the albumin-globulin rat io showed a s tat is t ical ly significant decrease .  These 
changes could be attributed to the operation, the postoperat ive period, and the development of compensatory  
hyperfunction of the heart  [4, 7]. Toward the end of period III the concentrat ions of cholesterol ,  lecithin, fi- 
l ipoproteins,  and globulins continued to r i se  in the rabbits of group 1 (control), but the total protein and a l -  
bumin levels fell, a charac te r i s t i c  finding in the late stages of experimental  a therosc le ros i s  in rabbits with 
a ra ised  ar te r ia l  p ressu re  [1, 5]. 

In the rabbits of group 2, receiving strophanthin without the anabolic s teroids,  the indices of lipid and 
protein metabol ism were approximately the same as in the rabbits of group 1. 

In the animals of the remaining three groups the serum levels of cholesterol ,  lecithin, fl-lipoproteins, 
and globulins and the cholesterol- l ic i thin rat io all showed a s tat is t ical ly significant decrease ,  the total p ro -  
tein level was back to normal,  while the albumin fraction and the A/G ratio had r i sen  a lmost  to their initial 
level. These positive changes in the indices were stat is t ical ly significant, especial ly in the animals r e -  
ceiving DHT and AST. 

The absolute and relat ive weights of the heart  and the thickness of the walls of the left and right ven-  
t r ic les  in the rabbits receiving anabolic s teroids were 1.3-1.4 t imes greater  than in the control animals 
(Table 2), indicating uniform hypertrophy of the two ventr ic les  [12, 13]. The total content of nucleic acids 
in the myocardium of the animals receiving anabolic s teroids was considerably higher than in the control .  
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Adminis t ra t ion  of anabolie s te ro ids  together  with s trophanthin thus has a decidedly posi t ive effect  on 
prote in  and lipid me tabo l i sm  in rabbi t s  with exper imenta l  a t h e r o s e l e r o s i s  and chronic  hyperfunct ion of the 
hea r t .  The act ion of s trophanthin alone, on the other  hand, was sl ight .  In thei r  e f fec t iveness  in the c o r r e c -  
tion of prote in  and lipid me tabo l i sm the anabolic agents were  a r r a n g e d  in the following order :  DHT > AST_> 
nerabol  ~ 

lo S. 
2~ V~ 
3. A~ 
4~ BoVo 
5. MoGo 
6o AoAo 
7o T. No 
8. P.  Eo 
9. PoEo 

10o F.  Z~ 
11. 
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