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In cas t r a t ed  an ima l s  in the e m e r g e n c y  stage of compensa to ry  card iac  hyperfunction,  the i nc r e a se  in 
the ra te  of synthes is  of pro te ins ,  RNA, and phospholipids  is  less ,  while the RNA and phospholipid content 
in the m y o c a r d i u m  is  lower  than in an imals  in which coarc ta t ion  of the ao r t a  was not p receded  by c a s t r a -  
tion. P ro te in  synthes is  in the m y o c a r d i u m  in c a s t r a t e d  an ima l s  180 days  a f te r  eoarc ta t ion  of the ao r t a  is  
inhibited to a l e s s e r  degree  than in noncas t ra ted  an imals .  

The androgens  a r e  anabolie s t e ro ids  and pa r t i c ipa te  in the regula t ion of synthes is  of nucleic acids  
and pro te ins  in va r ious  o rgans  [9, 10-12]. 

In this  invest igat ion the effect  of exclusion of gonad function by cas t r a t ion  on s t ruc tu ra l  me tabo l i sm  
in the myoca rd ium was studied in the p r e s e n c e  of compensa to ry  card iac  hyperfunet ion produced by c o a rc t a -  
tion of the ao r t a .  

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

Coarc ta t ion  of the aor ta  by Beznak ' s  method as  modified by Kogan [4] was c a r r i e d  out 2 weeks  a f te r  
cas t ra t ion  of male  r a t s  weighing 150 g. By this t ime  the c h a r a c t e r i s t i c  changes following cas t ra t ion  had 
become stabil ized [2]. P ro te in  synthes is  was studied with the aid of methionine-S 35, and RNA and phospho- 
lipid synthes is  by means  of rad ioac t ive  phosphorus  p32 P ro t e in s  were  isolated f r o m  the musc le  of the left  
ven t r ic le  by the usual  method [5, 6, 8]. RNA and phospholipids  were  isola ted by the method of Vlad imirov  
and c o - w o r k e r s  [3]. Phosphorus  of RNA and phospholipids was de te rmined  quanti tat ively by the F i s k e - S u b -  
barow method as  modified by Braunshte in  [1]. Synthesis  of RNA and phospholipids was a s s e s s e d  on the 
b a s i s  of re la t ive  specif ic  act iv i ty  [7]. P ro te in  synthes is  was studied 4, 30, and 180 days  a f t e r  coare ta t ion  
of the aor ta ,  and synthes is  of RNA and phospholipids  4 days  a f te r  coarc ta t ion .  

TABLE 1. Relat ive  Weight of Left Ventr ic le  and Intensi ty  of Pro te in  
Synthesis  in Myocard ium during Compensa to ry  Cardiac  Hyperfunet ion 

Relative weiKht of left Activity per 20.rag dry 
ventricle , I0 000 protein (pulses/100 sec) 

Group of animals Day after coarotation of aorta 

l. Control 
2. Coarctation 
3. Castration 
4. Castration+ coarctation 

Pl-2 
P~-4 
P2-4 
PI-4 

4-th 

21_+0,4 
31-+0,9 
21-+0,4 
27-+0,8 

<o.ool 
<0,001 
<0,05 
<0,001 

3o.th } lso-th 

22__.0,5 21_+0,5 
34___2,0 33-+1,5 

22-+0,8 
22___0,9 I 32-+1,5 33-+1,8 

<0,001 <0,001 
<0,01 <0,001 
>0,05 >0,1 
<0,01 <0,01 

4-th } 3o.th 

364_+9 ] 455_+18 
514-+23 480• 
342• 442• 
419-+11 496• 

<0,001 >0,5 
<0,001 <0,05 
<0,001 >0,1 
<0,001 <0,02 

~so-th 

483+--9 
423• 
482-+ 18 
464• 

<0,01 
>0,5 
>0,05 
>0,05 
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E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

The role of male sex hormones  in s t ruc tura l  metabol ism of the myocard ium during normal  physiolog-  
ical loading of the hear t  is unimportant:  cas t ra t ion  has no significant effect on the rate  of synthesis  or the 
content of RNA, phospholipids, and prote ins  in the myocard ium.  The relat ive weight of the left ventr icle  
in cas t ra ted  animals  was indistinguishable f rom the control at all per iods  of observat ion (Table 1). How- 
ever,  in animals  with compensatory  cardiac  hyperfunetion 4 days af ter  eoarctat ion of the aorta, a s tat is t i -  
cally significant dec rease  in the rate  of protein synthesis  by 29%, RNA synthesis  by 19%, and phospholipid 
synthesis by 16% was observed in the cas t ra ted  animals  compared with those in which coarctat ion of the 
aor ta  was not preceded by cas t ra t ion.  The content of RNA and phospholipids in the cas t ra ted  animals  with 
coaretat ion of the aor ta  at this period was lower than in noncastrated animals  with eoarctat ion by 22 and 
16%,respectivelyo The degree of hypert rophy of the myocardium,  determined f rom the relat ive weight of 
the left ventricle,  was 18% lower in the cas t ra ted  ra ts  4 days af ter  coarctat ion of the aor ta  than in non- 
cas t ra ted  ra t s  (P < 0.05)o By 30 days af ter  coarctat ion of the aorta,  protein synthesis in the myocard ium 
of the noncas t ra ted  animals  had re turned to normal .  In the cas t ra ted  ra ts  at this t ime protein synthesis  
was still 11% above the control  level~ This resul ted in fur ther  development of the hypertrophy,  and the r e -  
lative weight of the left ventr icle  in the cas t ra ted  ra t s  with coarcta t ion of the aor ta  on the 30th day was now 
equal to the relat ive weight of the left ventr icle  in noncast ra ted animals .  

In the cas t ra ted  animals  180 days after  coarctat ion of the aor ta  a less  marked dec rease  in the rate of 
protein synthesis  was found than in the noncast ra ted animals .  A possible explanation of this is [hat exclu- 
sion of gonad function reduces  the level of activity of the organism as a whole, with a consequent lowering 
of the intensity of work of the heart .  Wear and tear  of the myocard ium in the course  of compensatory  ca r -  
diac hyperfunction may thus develop more  slowly in cas t ra ted  than in noncastra ted ra t s .  
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