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The body weight and the absolute and relative weights of the muscle mass  a re  g rea te r  in rats 
made to ca r ry  out skeletal muscu la r  work (running on a t readmil l  for a specified period) f rom 
the age of 1 to 7 months, than in control animals .  Meanwhile their oxygen and food consump- 
t ion(per unit weight) and their  hear t  rate are  lower than in the controls .  These changes are  
more  marked in males .  It can be concluded from these resul ts  that rats developing during 
exposure  to skeletal muscu la r  work have a lower  res t ing  energy expenditure, a lower food 
requirement ,  and more  economic activity of the hear t  than control animals .  

The level of energy metabolism and the level of activi ty of the r e sp i r a to ry  and card iovascular  
sys tems  in developing individuals of various species of mammals  are  determined by the pat tern of function 
of the skeletal musculature  at an ear ly  age. This dependence has been defined as the "energy rule of 
skeletal muscles"  [1, 2, 4, 5]. 

The object of this investigation was to study the charac te r i s t i cs  of the energy balance on the basis of 
the specific oxygen consumption and daily food intake of rats developing under ord inary  conditions and also 
during exposure to skeletal muscu la r  loading. 

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

Experiments were  car r ied  out on noninbred male and female albino rats  s tar t ing with the age of 1 
month (weight 48-52 g). Observations continued for  6 months. The control rats  were kept under ordinary  
conditions (males and females  in separate  cages). On al ternate  days the exPerimental  ra ts  pe r fo rmed  
muscular  work by running on a t readmil l .  In the course  of the experiment  the duration of running was in- 
c reased  from 5 to 100 rain at the age of 6 months.  The oxygen consumption was recorded  by the method 
of Kalabukhov and Grad [3], slightly modified in the labora tory ,  with the tempera ture  in the respi ra t ion  
chamber  22-23 ~ C. All the animals received a standard diet (No, 1 food concentrate).  The 24-hourly food 
intake was determined daily. The hear t  rate was recorded  e lec t rocard iographica l ly  under conditions of 
complete r e s t  and quiet (20-30 min af ter  fixation of the electrodes) .  The weight of the animals and the total 
weight of the muscle  mass  were determined.  

E X P E R I M E N T A L  R E S U L T S  

The resul ts  are  given in Table 1. 

Clearly the weight of the experimental  rats ,  both males and females,  exceeded the control value, The 
difference was par t icu lar ly  marked at the age of 7 months.  The g rea te r  weight of the experimental  animals 
was due chiefly to an increase  in both the absolute and the relative weights of the muscle  mass .  

The considerable economy in the expenditure of energy,  es t imated from the level of the oxygen con- 
sumption, in the experimental  rats  compared with the controls is noteworthy. The oxygen consumption of 
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TABLE 1. Oxygen Consumption, Food Intake, Heart  Rate, Body 
Weight, and Weight of Muscle Mass of Control and Experimental  
Rats (M + m) 

Age (in t 
months) 
,, [ Parameter studied 

Weight (in'g) 
Heart raie (beats/min) 

cqnsumption (in ml/ 
g/mm) 

Food intake (in kcal/ 
day/kg) 

Weight of muscle mass: 
absolute (in g) 
re.lative .tin ~ 

Weight (fn 5) 
He ar~ rate (beats/min) 

O~ Consumption(in ml/ 
kg/min) 

Foodintake (in kcat/ 
day/kg) 

Weight of muscle mass: 
aD~'olute (in g) 
relative (in %) 

Females (M ~ m) 
control 

248,0-----5,8 
360,0~5,1 

38,2-----0,1 

179,6-+-5,8 

97,3+3,0 
38,6-----0,3 

276,8 -+- 10,7 
340,0-+-0,4 

29.1-+-0,4 

206,6-+-2,2 

109,4*-3,8 
39,9-----0,6 

exptl.,. 

264,0+- 3,2* 
302,9 .+- 13,8 

30,9+0,1 

168,9~5,7" 

119,7----- 1,4 
43,2-----0,4 

318,2~7,6 
285,9--9,9 

21,3+0,1 

150,9-----4,3 

139,2--+4,4 
43,5-----9,6 

Ma'les (M :): m) 
control [ exptl. 

349,0+-6,0 362,7-----8,5* 
305,0~9,1 265,6-----8,5 

33,2-----0,1 25,7+0,1 

174,9--2,3 147,7+3,9 

145,3-+4,5 178,3~3,9 
40,2-+0,4 45,0-----0,3 

445,0-+-6,5 526,0~-8,9 
295,8--9,3 257,1"4-5,6 

21,8-----0,4 17,2-----0,1 

197,3+2,8 146,4--~4,1 

186,8+--3,4 236,7+--4,8 
41,6_+0,3 46,0--+0,7 

*Values do not differ f rom control  (P > 0.05). 

t heexper imen ta l  rats  was reduced by the age of 4 months and it was still falling at the age of 7 months. 
It is important  to note that the specific oxygen consumption in the males of both groups was higher than in 
the females .  

The hear t  rate of the experimental  rats  of both sexes was s lower  than in the controls .  Besides the 
g rea te r  weight of the experimental  rats  and thei r  lower oxygen consumption, their  daily food intake also 
was lower than in the control se r ies .  This difference appeared sooner  (by the age of 4 months) in the 
experimental  males  than in the females .  Economy of energy expenditure at res t  was g rea te r  in the males 
than in the females  in both the control and the experimental  s e r i e s .  Females  performing skeletal muscular  
work during their  development only resembled  the control males  in some pa ramete r s  (heart rate,  oxygen 
consumption) at the age of 7 months,  and with respec t  to other pa ramete r s  (total body weight, absolute 
weight of muscle  mass) they were actually behind them. 

It can be concluded from these findings that development associa ted  with per formance  of skeletal 
muscu la r  work induces a higher  degree of induction of both the f i rs t  and the second form of excess anabo- 
l ism [1, 2] and is charac te r i zed  by a lower expenditure of energy and a lower food intake (per unit weight), 
as welt as by a lower hear t  ra te  than development under ordinary  conditions. 
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