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CHANGES IN MYOSIN HEAVY CHAIN ISOFORM COMPOSITION
OF RAT SKELETAL MUSCLES AS A RESULT
OF RUNNING AND JUMPING TRAININGS

Hisaya TsuziMoTO, HIDEKI SuUzuKi, NORIKATSU KASUGA and TOSHIHIRO ISHIKO

Abstract

Four myosin heavy chain (MHC) isoforms were detected in rat hind-limb fast muscles. MHC
isoforms are particularly good candidates for fiber type-specific markers in myofibril proteins. We
studied the effect of running or jumping training on MHC isoform composition in 18, 6 month-old
female rats. The animals were divided into three groups : sedentary (S;n=6), running (R;n=75)
and jumping (J; n=7) at 4 months of age. 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 ] were trained with vertical
jumping (40 cm high, 100 repetitions/day, 5 days/wk) for 8 weeks.

There was no significant difference in body weight among the groups. Muscle weight and muscle
weight/body weight for the plantaris were significantly increased in both trained groups, but there
was no significant difference in the protein concentration. With regard to MHC isoform composition,
there was no significant difference in the compositions of the type I and type Ila MHC isoforms. In
the type IId MHC isoform, the values for both trained groups were significantly higher than that of
group S (p<0.05). The values for both trained groups in the type IIb MHC isoform were lower than
that of group S. In particular, there was a significant difference between groups S and J (p<0.05).

These results indicate that a relative increment of the type IId MHC isoform is a typical adapta-
tion phenomenon of the plantaris muscle in rats given running and jumping training.

(Jpn. J. Phys. Fitness Med. 1995, 44:97~104)
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Table 1. Body weight, tissue weight and protein concentration of rats
Group (number) Sedentary (6) Run (5) Jump (7)
Body weight (g) 1982 205+ 2 2002
Tissue weight (mg) 177+4 216+12* 213+4*
Tisuue/Body weight 892 105+ 6* 107+2*
(mg/100 g Body weight)
Protein conc. (mg/g) 274£5 256+ 7 270+8

Values are expressed as meanstSEM

* . Significant difference from the value of sedentary group (* ; p<0.05)

Marker

Sedentary

Fig. 1.

Run

Electrophoretograms of myosin heavy chain isoforms in plantaris muscle.

Jump

Marker : myosin mixture of tibialis anterior muscle and diaphragm muscle.
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Fig. 2. Relative proportions of type I, type Ila,

type IId, and type IIb MHC isoform in plantaris
muscle.

there was a significant difference in type IId
MHC isoform between sedentary and both
trained groups (p<0.05).

there was a significant difference in type IIb
MHC isoform between sedentary and jump
groups (p<0.05).
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