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Changes in the total  pro te in  content, solid res idue,  and m e m b r a n e  potential  of ga s t rocnemius  
musc le  f ibe r s  we re  studied in ma tu re  and immatu re  (with delayed development) r a t s  aged 
f r o m  3 to 30 days.  In the i m m a t u r e  ra ts ,  with lower  body weight and t e m p e r a t u r e ,  a s ignif i -  
cantly reduced content of total  pro te in  and level  of polar iza t ion  of the skele ta l  musc les  was  
obse rved  than in m a t u r e  r a t s  of the same  age. 

Labo ra to ry  invest igat ions  have shown that physiological  immatu r i t y  is  cha rac t e r i zed  by mismatch ing  
of the physiological  functions of the body which are  specif ic  for  that pa r t i cu l a r  per iod  of chronological  age 
[1--4, 8]. A deficiency in the supply of m a t e r i a l s  essent ia l  for  functions in i m m a t u r e  an imals  leads  to de-  
lay in development and also to reduced powers  of adaptation of the o rgan i sm in response  to the action of 
va r ious  s t r e s s o r s  [3, 5-7]. 

The object  of the invest igat ion descr ibed  below was  to es t imate  the membrane  potent ial  (MP) of musc le  
f i be r s  and to de te rmine  the content of solid res idue  and total prote in  in musc l e s  of ma tu r e  and imma tu re  
r a t s  in the ea r ly  postnata l  per iod.  
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Fig. 1. Distr ibut ion of MP 
(in pe rcen t  of total  number  of 
f ibe r s  measured)  of g a s t r o e -  
nemius  musc le  of ma tu re  (I) 
and i m m a t u r e  (II) r a t s  aged 3, 
10, and 30 days.  

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

T e s t s  we re  c a r r i e d  out on 73 ra t s  aged f rom 1 to 30 days. Af ter  
b i r th  the exper imenta l  r a t s  w e r e  divided into two groups:  phys io logi -  
cal ly ma tu re  and physiological ly  immatu re .  The select ion was  based  on 
physiological  methods of diagnosis  adopted in the au tho r ' s  l abora to ry  
[2, 4, 5, 8]. In this pape r  only 2 c r i t e r i a  of i m m a t u r i t y  will be used: 
body weight and t e m p e r a t u r e  (Table 1), which did not co r r e spond  to the 
r a t s '  chronological  age. At the ages  of 1, 3, 7, 10, 14, 21, and 30 days 
the r a t s '  body weight and t e m p e r a t u r e  we re  de termined.  The MP of the 
gas t rocnemius  muscle ,  with i ts  blood and nerve  supply intact,  was  r e -  
corded  by g l a s s  m i c r o e l e c t r o d e s  in the usual  way [9, 10, 13]. Only 
stable (for 20-40 sec) values  of MP were  taken into account. Af ter  m e a -  
su remen t  of the MP the solid res idue  of the ga s t rocnemius  musc le  was  
de te rmined  by drying the wet t i s sue  to constant weight, and the total 
prote in  concentrat ion in the musc le  was  de te rmined  by the method of 
Lowry (1951). 

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 re su l t s  a r e  shown in Table 1. The p r o g r e s s i v e  i nc rea se  in 
MP of the musc le  f ibe r s  with age of the r a t s  ag reed  with r e su l t s  obtained 
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TABLE 1. Changes in Body Weight and Temperature ,  MP, Dry 
Residue,  and Total  Prote in  in Musc le  of  Mature and Immature  Rats 
of  Different Ages  
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14 

21 

30 

Age No. of 
(in ani - 
days) [ mals 

3 3 7 8 

7 5 7 

10 5 6 

14 6 7 

21 5 5 

30 5 6 

*P > 0.05; 

Body weight 
(in g) 

Bodytem- No. of 
perature fibers 
(fndeg3 msted/ 

0 o [ Q 

6 ,5  5 ,9  33.6  31,8 
'+0 ,15  --+0,17 -+0,1 I-+0,13 

10,4 8 ,7  34,9  32,4 
----_0,36 •  +6,09__+0,19 

J 1 4 , 4  ] 11 ,4  ~ 5 , 2  33,4 
] :5:0 ,67/-+0,49 + 0 , 0 7  -+0,11 
/ 25,3 I 17,4 I~S ,5  I 33,9 
/-+o,851_+o,72 _+0,08 +o,11 
| 33,7  ] 24,5  35,1 -34 ,8  
/-+ o, 851 • o, 93 I~O, o81_+o, 12 
/ 52,5 ] 42,5 / 36,6 I 35,2 /• 63]-+ 0,491-+0, O5l_+O i1 

MP (in mV) 
Solid residue 
(in percent) 

~= , ~  

Total protein 
in muscles 
(in mg %) 

168 154 31,7 
+ 0 , 8 C  

I22 131 ~ 4 , 5  
-+1,18 

104 106 55,2 
- -1 ,21  

106 129 67,8 
-+0,94 

98 102 75,7 
+ 0 , 6 5  

1151tlO1~o,4 
I I -+0,41 

2 5 , 8 ]  12,3 J l l , 8 * J  lO, l  
:E O, 90] •  lJ -+ O, 49] -+ O, 44 
38,1 13,8 ] 12,4" 11,9 

_+0,96 •  •  57I_+0 61 
42,6 J 15,3 ] 13,6"]  13,5 

�9 + 1 , 5 4  •  -+0,83 + I , 0 3  
50,2 [ 17,4 14,7 15,5 

�9 + 1 , 4 3  •  _+0,95 •  
69,1 20,0 16,1 17,4 

-+1,65 -+0,48, -+O, 65~ -+ O, 63 
75,1 23,1 19,7 J 20,8  

- + 1 , 8 5 1 • 1 7 7  O, 62/-+0,32 

8 ,3* 
::E 0,51 

8 ,9  
+ 0 ,72 

10,4"  
•  

11,6 
- + 0 , 9 5  

13,2 
::k 0 ,70  

16,9 
- + 0 , 5 7  

in all other c a s e s  P < 0.05. 

by other w o r k e r s  [9-13],  and in the maiure  rats  at the age of 21-30 days it reached va lues  c lo se  to the MP 
of the musc le  f ibers  in adult rats  (80-82 mV). The change in the l eve l  of musc l e  po lar izat ion  in the mature 
animals  took place  against  the background of a regular increase  in the total prote in  concentrat ion in the 
musc le ,  which a lso  reached the adult l eve l  (20.8 mg%) by the age of 30 days.  In the immature  rats  both the 
dry res idue  and the total prote in  concentrat ion in the m u s c l e s  w e r e  signif icantly lower  (by 20-25%) than in 
the control  rats  of  the same  age. MP of the musc l e  f ibers  of the immature  rats  aged 10-14 days w a s  25% 
lower,  and in rats  aged 21-30 days it w a s  8% lower  than in the mature rats.  The low values  of the dry r e s i -  
due and polar izat ion  l eve l  of  the m u s c l e s  in the immature  rats  at the age of 30 days can be regarded as  e v i -  
dence of a cate lec trotonic  syndrome in the musc l e s .  

The distribution of MP (Fig. 1) showed the degree  of i ts  variabi l i ty  in the m u s c l e  at different age 
periods .  For  instance,  w h e r e a s  MP for the mature and immature  rats  aged 3 days var ied  within equal 
l i mi t s  (15-60 mV), in the rats  aged 10 days these  l imi t s  differed sharply.  Together  with fully formed  f ibers  
with an MP of 60-80 mV, in the m u s c l e s  of immature  rats  aged 30 days f ibers  with low va lues  of  MP (30-50 
mV) w e r e  found, although they w e r e  absent in the m u s c l e s  of  mature rats  of the same age. 

Growth of musc l e  f ibers  in the ear ly  postnatal  per iod can be explained, f rom the standpoint of the m e m -  
brane theory,  by an increase  in the intrace l lu lar  K concentrat ion and also  by a decrease  in the ratio between 
the sodium permeabi l i ty  and po tas s ium permeabi l i ty  of the membrane  with age [9-11, 13]. According to 
another theory,  which d e s c r i b e s  the MP with the aid of the surface  potential  between the living membrane  
and the external  salt solution and with a l lowance  for the density  of fixed surface  charges  [12], growth of the 
MP of musc l e  f ibers  i s  large ly  determined by structural  factors  t h e m s e l v e s  depending on the activity of  
prote in  synthes is .  

The gradual increase  in the content of so l id  re s idue  and the total prote in  concentrat ion in the skeletal  
m u s c l e s  of  the mature rats  i s  l inked with  corresponding changes  in the phys io log ica l  and phys i cochemica l  
indices  in these  an imals  during early  postnatal  development,  and it a lso  c o r r e l a t e s  with changes  in other s y s -  
t e m s  and organs ,  thereby bringing about an i n c r e a s e  in the working capacity of  the organ i sm as  a whole  
[2, 8]. 
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