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Effects of Training Started at Postnatal Development
on Rat Hindlimb Muscles

Hisaya TSUZIMOTO, Hideki SUZUKI, Norikatsu KASUGA

Abstract

The effects of running or jumping training started at postnatal development on protein levels of
hindlimb muscles were studied in the 20, 3-month-old female Fischer 344 rats. These rats were
divided into three groups: sedentary (S), run (R) and jump (J) group. The rats of group R were
trained by treadmill running (30 m/min, 60 min/day and 5 days/wk); group J were trained by vertical
jumping (40 cm high, 100 repetitions/day, 5 days/wk). Both training were performed for 8 weeks
before experiment month.

The rats’ body weights of all groups were significantly increased during training period. The
relative weight of all muscles [soleus, plantaris, gastrocnemius (GAS), tibialis anterior (TA),
extensor digitorum longus] of group R was significantly increased. The relative weight of the
plantaris and of the GAS muscle of group J were significantly increased. Total protein (TP) content
of the TA muscle of both training groups was higher than that of group S. TP content of the GAS
muscle of group J was higher than that of group S. Non-collagenous protein (NCP) content of the
GAS muscle of both training groups was higher than that of group S. In the TA and the GAS muscle,
there was no significant difference in each protein concentration. There was no significant difference
in the percentages of NCP to TP and in the percentages of myofibril protein (MP) to NCP in each
group.

These results indicate that hindlimb muscle weight and each protein content (TP, NCP, MP) are
greatly affected by running or jumping training started at postnatal development. Protein concentra-
tions and ratio of each protein content of the TA and of the GAS muscle are not affected by running

or jumping training started at postnatal development.
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Table 1. Body weight and tissue weight of rats in each group
Groups (Number) Sedentary (7) Run (6) Jump (7)
Body weight (g) 175+ 2 182+ 5 178+ 2
Tissue weight (mg)
M. soleus 61+ 2 81+ 3% 68+ 1% T
M. plantaris 169+ 4 200+ 6% 191+ 2%
M. gastrocnemius 901+14 101032 % 960+11
M. tibialis anterior 287110 34011 296+ 2 T
M. EDL 69+ 1 81+ 3% 71+ 1 +
Values are expressed as mean = SEM
* : Significant difference from the value at sedentary (p<0.05)
T : Significant difference from the value at run (p<0.05)
EDL : extensor digitorum longus
Table 2. Relative tissue weight of rats in each group
Groups (Number) Sedentary (7) Run (6) Jump (7)
Tissue weight/Body weight (mg/100g body weight)
M. soleus 35+1 44+1  * 38=+1 T
(126) (109)
M. plantaris 972 1101  * 108+1 =*
(113) (111)
M. gastrocnemius 515+6 556+4 * 541+8 %
(108) (105)
M. tibialis anterior 164+4 187+3 % 167+1 T
(114) (102)
M. EDL 39+1 4541 % 40+1  f
(115) (103)

Values are expressed as mean = SEM
(Percentage to sedentary groups)

* : Significant difference from the value at sedentary (p<0.05)
t : Significant difference from the value at run (p<0.05)

EDL : extensor digitorum longus
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Table 3. Protein concentrations of hindlimb muscles in each group

Groups (Number) Sedentary (7) Run (6) Jump (7)
Total protein (mg/g)
M. tibialis anterior 225+ 5 254+ 9 251+11
M. gastrocnemius 24014 252+14 254+ 8
Non-coolagenous protein (mg/g)
M. tibialis anterior 146+ 4 149+14 143+ 4
M. gastrocnemius 154+ 9 163+ 7 166+ 3
Myofibril protein (mg/g)
M. tibialis anterior 123+ 9 108+ 7 116+ 6
M. gastrocnemius 105+ 5 108+ 7 109+ 4
Values are expressed as mean = SEM
Table 4. Protein content of hindlimb muscles in each group
Groups (Number) Sedentary (7) Run (6) Jump (7)
Total protein (mg/muscle)
M. tibialis anterior 73+ 3 97+ 3 % 88+ 5 %
M. gatrocnemius 222417 261+16 270+11 *
Non-collagenous protein (mg/muscle)
M. tibialis anterior 47+ 2 57+ 5 50+ 1
M. gatrocnemius 139+ 9 168+ 8 =* 176+ 3 %
Myofibril protein (mg/muscle)
M. tibialis anterior 12+ 1 11+ 1 12+ 1
M. gatrocnemius 98+ 6 111+ 8 116+ 4
Values are expressed as mean = SEM
% : Significant difference from the value at sedentary (p<0.05)
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