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Abstract

Muscle protein concentration was compared between maturity and senescence,
and the effects of running or jumping training were studied in female Fischer 344
rats. The animals were divided into three groups: sedentary (S), running (R) and
jumping (J) groups. Animals in group R were trained with treadmill running (30
m/min, 60 min/day and 5 days/wk) for 8 weeks; animals in group J were trained
with vertical jumping (40 cm high, 100 repetitions/day, 5 days/wk) for 8 weeks.
Experiments were performed at 6, 12, 20 and 27 months of age.

The results showed that body weight and the tibialis anterior (TA) muscle
weight increased up to the age of 20 months, and then decreased to 27 months in
group S. The TA muscle weight of group R (at all ages) and group J (at 27
months) was heavier than that of group S. The protein content of the TA muscle
in 20-month-old rats was higher than that in 6-month-old rats of group S. The pro-
tein content of the TA muscle in group R ( at 6, 12, and 27 -months) and in
group J ( at 6 months) was higher than that in group S. There was no significant
difference in concentration of total protein (TP), non-collagenous protein (NCP)
and myofibril protein (MP) between each group at all ages, There was no signifi-
cant difference in percentage of NCP per TP, of MP per NCP, and of MP per TP
between each group at all ages.

These results indicate that protein concentrations and the ratio of the TA mus-
cle’s constituent proteins are not changed with aging in rats. Neither Protein con-
centrations and ratios are affected by running or jumping training in mature and
senescent rats. We conclude that while aging and training affect the overall TA
muscle weight, each constituent protein is affected equally.
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Fig.1 Body weight and TA muscle weight of each group in each age
Values are expressed as mean+SEM
% : Significant difference from the value in sedentary group
Y : Significant difference from the value in run group
1 : Significant difference from the value in 6-month
§ : Significant difference from the value in previous month
TA : tibialis anterior
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Fig.2 Relative TA muscle weight of each group in each age
Values are expressed as mean+SEM
%* : Significant difference from the value in sedentary group
t : Significant difference from the value in run group
1 : Significant difference from the value in 6-month
§ : Significant difference from the value in previous month
TA : tibialis anterior
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Table 1 Protein concentrations of tibialis anterior muscle of each group in each age

Age

6-month 12-month 20-month

27-month

Total protein concentration (mg/g muscle weight)

Sedentary 222+ 4 (6) 24449 (7) 237+14 (7) 241120 (6)
232+ 9 (5) 2575 (9) 231£6 (7) 2568 (5)
247+10 (7) 247+11 (8) 229+9 (7) 247+14 (6)

Run
Jump

NCP concentration (mg/g muscle weight)

Sedentary 204+ 6 198+10 198+ 5 20112
Run 202+12 230+ 7 207+ 5 218+15
Jump 201+ 6 219+10 193+12 199+ 9

Myofibril protein concentration (mg/g muscle weight)

Sedentary 112+ 8 117+ 2 113+ 4 106+ 6
Run 123+ 8 118+ 4 105+ 3 113+ 9
Jump 111+ 6 113+ 5 104+ 3 112+ 6

Values are expressed as mean=SEM (number)

There was no significant difference between each group at all age.
NCP : non-collagenous protein
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Fig.3 Protein content of tibialis anterior muscle of each group in each age

Values are expressed as mean*SEM

% : Significant difference from the value in sedentary group
¥ : Significant difference from the value in run group

9 : Significant difference from the value in 6-month

§ : Significant difference from the value in previous month



Table 2 NCP per total protein, myofibril protein per NCP and myofibril protein per total
protein of tibialis anterior muscle of each group in each age

Age 6-month 12-month 20-month 27-month

NCP per total protein (%)
Sedentary 92+3 (6) 81+4 (7) 85+ 4 (7) 85+ 4 (6)
Run 87+3 (5) 90+ 2 (9) 902 (7) 85+ 5 (5)
Jump 82+4 (7) 89+ 3 (8) 84+4 (7) 82+ 4 (6)

Myofibril protein per NCP (%)

Sedentary 95+ 4 60+ 2 57+ 2 53+ 3
Run 62+ 4 52+ 1 51+ 1 53+ 6
Jump 55+ 3 52+ 4 55t 3 96+ 3

Myofibril protein per total protein (%)

Sedentary 11+0.8 12+0.2 11+0.4 11+0.6
Run 12+0.8 12+0.4 11+0.3 11+0.9
Jump 11+0.6 11+0.6 10+0.3 11+0.6

Values are expressed as mean+SEM (number)
There was no significant difference between each group at all age.
NCP : non-collagenous protein
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