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Injection of tes toterone propionate into cas t ra ted  male Wistar  ra ts  (0.4 mg daily for  7 days) 
s t imulates the incorporat ion of methionine-2-H 3 into nuclei of the fibers of the gas t roenemius  
la tera l i s  muscle 3 h af ter  injection of the labeled compound into the animals ,  and then s t imu-  
lates  its incorporat ion into the cytoplasm until 16 h. At these same t imes the incorporat ion 
of the label into nuclei of the soleus muscle f ibers is inhibited. 
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One approach to the investigation of the mechanism of action of androgens is to examine their  role in 
the regulation of protein biosynthesis  [3-8]. 

This paper  descr ibes  an investigation of the intensity of incorporat ion of methionine-2-H 3 into the nu-  
cleus and cytoplasm of functionally different skeletal muscles  of cas t ra ted  rats  during replacement  therapy 
with tes toterone propionate.  

EXPERIMENTAL METHOD 

Experiments  Were ca r r i ed  out on the soleus (red) and gast rocnemius  la teral is  (white) muscles  of 12 
male Wis tar  ra ts  weighing 100-110 g. All the animals were cas t ra ted  by the usual method [2]; 15 days [1] 
af ter  the operat ion six rats  received 0.4 mg tes tos terone propionate by subcutaneous injection daily for 7 
days. On the day of the last  injection of the hormone,  all the animals received methionine-2-H 3 in a dose 
of 2.5 pCi /g  body weight (specific activity 120 mCi/g).  The rats  were decapitated 3 and 16 h after  admin- 
is t ra t ion of the label. The muscles  were fixed in Carnoy ' s  mixture.  Longitudinal sect ions,  6 p in thickness,  
were coated with R nuclear  emulsion. The autoradiographs were exposed for  38 days. The intensity of in- 
corporat ion of methionine-2-H 3 was determined f r o m  the number  of t racks  above the nuclei and cytoplasm 
in 75 f ibers of each muscle .  

EXPERII~E NTAL RESULTS 

The resul ts  of counting the t racks  above the nuclei and cytoplasm of the fibers of the test  muscles are  
given in Table 1; they show that in the cas t ra ted  rats  the specific density of the t racks  (the number  of t racks  
per  100 p2 area) above the cytoplasm and nuclei of the soleus muscle 3 h af ter  injection of the label was 
higher than above the same s t ruc tures  of the gas t rocnemius  lateral is  muscle.  By 16 h, the incorporat ion of 
the label into the cytoplasm in the f ibers of the soleus muscle was the same as before,  but incorporat ion into 
the nucleus was reduced; a decrease  in the incorporat ion of the label into the cytoplasm was observed in the 
f ibers of the gas t rocnemius  la tera] is  muscle but incorporat ion into the nucleus remained as before.  At this 
time the specific density of t racks  above the cytoplasm of the soleus muscle f ibers remained higher than 
with the la tera l  gas t rocnemius  muscle .  Incorporat ion into the nucleus was vir tual ly identical in the f ibers  
of the h~o muscles .  
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TABLE 1. Intensity of Incorporat ion of Methionine-2-H s into Skeletal 
Muscle Fibers  of Gastrocnemius Latera l is  and Soleus Muscles of 
Cast ra ted  Rats Receiving and Not Receiving Testos terone Propionate 
for  7 Days 

Time 
after in- 
jection 
of iso- 
tope (h) 

16 

Muscles tested 

m. gastrocnemius late- 
ralis 

m. soleus 
P 

m. gastrocnemius late- 
ralis 

m. so[eus 
P 

Castration 

cytoplasm I nucleus 

Castra~on + testosterone 
propionate 

cytoplasm 

No. of tracks per 100 ~2 area (M, m) 

nucleus 

1.90--0,0031 

2,85-----0,251 
~0,01 

1.65--~0,121 

2,82-----0.201 
~0,01 

2,13-----1,112 

2,71--0,144 
0,05 

2,27--+0,242 

2,49--0,263 
>0,05 

5.58-- 1,054 

9.82-----0,762 
~0,05 

4,31-----0,354 

6,17----- 1,382 
>0,05 

8,05--- 1,410 

7,94~0,212 
>0,05 

5,I4~0,842 

5,34~0,794 
>0,05 

In cas t ra ted  ra ts  receiving tes tosterone propionate af ter  the operation,  3 h af ter  the beginning of in- 
corporat ion of the isotope the specific density of the t racks  above the cytoplasm of the soleus muscle f ibers 
also was higher than above the cytoplasm of the gast rocnemius  lateral is  muscle f ibers .  Incorporat ion into 
the nuclei at this time was the same for the fibers of both muscles .  By 16 h the intensity of incorporat ion 
of the label into the cytoplasm of the fibers of both muscles remained at its previous level~ whereas incor-  
poration into the nuclei of both muscles  was reduced and stabilized on the same,  lower level. 

Comparative analysis of the histoautoradtographs showed that the distribution of t racks  above the nu- 
clei and cytoplasm of the fibers of the corresponding muscles  of the control and experimental  animals was 
different. For  instance, 3 h af ter  injection of methionine-2-H s the number of t racks  per  100 p2 a rea  of the 
nuclei of the gast rocnemius la tera l is  muscle was significantly higher (P < 0.05} in the experimental  than 
in the control se r i es ;  incorporat ion into the cytoplasm took place at the same intensity in the control and 
the experimental  animals.  By 16 h the incorporation of the label into the cytoplasm was stimulated; incor-  
poration into the nucleus was identical in the control and the experimental  se r ies .  

The specific density of the t racks  above the cytoplasm of the soleus muscle f ibers 3 and 16 h after  the 
beginning of incorporat ion of the label in the experimental  group was the same as in the control.  The in- 
tensi ty  of incorporation of methionine-2-H s into the nuclei of the fibers of this muscle was significantly 
lower in the experimental  than in the control ser ies  at both t imes.  

The resul ts  of this investigation show that the effect of tes tos terone proptonate on protein synthesis 
differs in muscles  with different functions. Testosterone propionate,  adminis tered to cas t ra ted  ra t s ,  s t im-  
ulates the intensity of incorporat ion of the labeled amino acid and, consequently, s t imulates protein biosyn- 
thesis in the f ibers of the white gas t rocnemius  la teral is  muscle ,  exhibiting an anabolic action. 5IeanwhLle 
the decrease  in the specific density of t racks above the nuclei of the soleus muscle suggests that it has an 
antianabolic action on red  muscles .  The change tn the intensity 'of  incorporation takes place chiefly in the 
nuclei of both the red and the white muscles;  this may be evidence of the specific action of the hormone on 
the synthesis of nuclear  proteins.  
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