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Effect of Endurance Running Training on Myosin Heavy Chain Isoform
Composition in Superficial Portion of Rat Lateral Gastrocnemius Muscle.
— Examination of Single Fiber —

Hisaya TSUJIMOTO, Tomoe HIRANO, Hideki SUZUKI, and Norikatu KASUGA

Abstract

The effect of endurance running training on the myosin heavy chain (MyHC) isoform
composition was investigated in the 19-week-old female Fischer344 rats. Animals were divided
into two groups: sedentary (S; N=7) or endurance running training (E; N=6) group. The rats
of group E were trained by treadmill running (30m/min, 60min/day, 5days/wk and 8 wks). The
gastrocnemius muscles (GAS), the heart and the perirenal adipose tissue (PERI) were removed
and weighted. The single fibers were dissected from superficial portion of lateral GAS. The
single fiber type was determined by MyHC composition.

The GAS weight and the relative GAS weight of group E were significantly higher than
group S. The heart weight and the relative heart weight of group E were significantly higher
than group S. On the other hand, The PERI weight and the relative PERI weight of group E
were significantly lower than group S. The mean cross sectional area and succinate
dehydrogenase activity of each typed fiber were no significant difference in each group. In the
composition of single fiber, the pure (I1B or 1ID) and hybrid (I1B+D or IID+B) fiber was no
statistically difference between two groups.

These results indicate that endurance running training causes the increase of muscle and
heart weight, but dose not clear effect on the composition of single fiber in GAS.

Key wordsO Endurance running training, Myosin heavy chain, F344 female rat,
Single fiber, Gastrocnemius muscle
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Table 1 Body weight and the gastrocnemius muscle
weight in each group

Groups (Number) Sedentary (7) Endurance(6)

Body weight (g) 17442 179+2
GAS weight (mg) 871+ 16 947+11 =
Relative GAS weight (mg)  2.95+0.05 5.28+0.04
Values are expressed as mean +=SEM
sk : Significant difference from the value at control( p<0.05 )
GAS : gastrocnemius muscle
Table 2 Tissue weight in each group
Groups (Number) Sedentary (7) Endurance(6)
Heart weight (mg) 452+19 541+6  *
PERI weight (mg) 7070+ 351 5518+255 *
Relative heart weight (mg) 2.60+0.11 3.02+0.05 %
Relative PERI weight (mg) 40.5+1.8 31.0+14 *

Values are expressed as mean + SEM
* : Significant difference from the value at control( p<0.05 )

PERI : perirenal adipose tissue
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Table 3 Mean cross sectional area and succinate
dehydrogenase activity in each typed fiber

Groups (Number) Sedentary (4) Endurance (4)

Mean cross sectional area ( ;. mz)

Type IIB 3348+ 228 4264+ 350

Type IID 1514+50 1 1905+234 1
Succinate dehydrogenase activity (A O.D./minX 10'3)

Type IIB 47+32 44437

Type IID 55424 1 52454 1

Values are expressed as mean = SEM
1 ; Significant difference from the value in type IIB
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Fig.1 Frequency distribution of single fiber classified according
to myosin heavy chain isoform expression in each group

(1 - Control ,llll - Endurance)
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