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ABSTRACT
Effects of Isokinetic Exercise on the Composition
of Muscle Fibers in Rats Lower Limb

Lee, Yong Deok R.P.T,, M,S,, Cho, Hyun Gug, B.S, ¢
Kim, Han Soo, vR,P.,VT,, M.P:H. Park, Youn Ki, R,P.T,, M A,
Suh, Tae Soo, R.P.T. B.S.

Dept. of Physxcal Therapy, Daegu Junior Health College
* Dept of Bwlogy, Yeungnam University

This study is to characterlze the effects: of- swxmmmg exercise on the composition
of muscle fibers in rats lower limb tissue, By comparing the exercised group(4, §
weeks) with the control group, we analyzed the difference histologically, histo-
chemically and morphometkically

The obtained results are as follows :

1. In the histological view, ‘the dlstance between the mdmdual muscle fibers and the

" muscle bundles -in exercxsed group was- shorter than that of - control group, The
irregular shape of.sarcqlequna in exercised group. was observed,

2. In the histochemical view (NADH-TR, and Myosin ATPaSe re'action analysis), the
increased populations of red and int_ennédiate fibers were observed, whereas the
white fiber was decreased. : C

3.. In the morphometrical view, the red- and intermediate fibers of tibialis anterior
and gastrocnemius in exercised group were quantitatively increased, compared with
control group, However, .{.the white fiber and co_nnectiv_e tissue in exercised group
were decreased, ' ‘ -
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Table 1. Wet weight(mg) of tibialis anterior and gastrocnemius . - -
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Table 2. Volume density of muscle fiber of tibialis anterior

Red  White  Intermediate CcT

control 0.13+0.02 059010 0.36+0.07 0.28:£0.04
4. weeks 0.30+0.06 = 0.22+0.03 0.30£0.05*  0.35+0.06 =
8 week 0.36+0.07 »  0.0530.008. 0.02+0.003s ~ 0.01+0.002 =

Values expressed as means+S.D. B

Remark : CT, connective tissue

‘a: Significance of dlfference from control group (p<0.0D)

b: Slnglfncance of difference from prev:ous group

in same treated group (p<(0.0}) -
Table 3. Volume density ofmuscle 'fiber_:of gaatrocnemius

Red O Whnite Intermediate - CT

control ' 0.15:0.02 - 0.600.03 0.5240.09+°  0.30+£0.08 =
4 weeks 0.23+0.05+ - 0.1620.11 0.20+0.04 0.38+0.09 =
8 weeks - 0.30:0.08-»- 0:08:£0.01 0.040.006°  0.02+0.003 =

Values expressed as means+S.D.
Remark : CT, connectwe tissue.

a: ngmftcance of dxfference from control group (p<0 01)
b: Sngmficanoe ‘of - d:fference from prevmus group in- same treatad group (p< 0 01)
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Figure Legends

Fig, 1, 3. 'libiahs anterior{Fig, 1). and
gastrocnemius (Fig. 3 from control
rat (H-E- stain, - x200) ,

The sarcolemma of the muscle fibers
is appeared to delicated sur-face,

Note widened -»perimy_s'iun;m (ai’row) and

endomysium (arrow ~head): area,
Fig, 2, 4 Tibialis anterior(Fig. 2) and
gastrocnemius (Fig, 4) from exercised

rat for § weeks (H-E stain, x 200), =

The sarcolemma of the muscle fibers is
appeared to irregular siirface,vNarr’-
owing perimysium (arrow) and en-
domysium (arrow head) are observed,-

Fig, 5-10. Tibialis anterior from control
and exercised rat, = - »

R :red fiber, I:intermediate fiber, W :
white fiber ‘

5. Control
reaction, x 200 :

Fig, 6. Exercised group for ‘4 weeks
(NADH-TR reaction, x 200)

Fig. 7. Exercised group for 8 weeks
(NADH-TR reaction, x 200 -

Fig. . group (NADH-TR

“Fig, 8. Control group(Myosin ATPase
reaction, x 200)

Fig, §, Exercised group for 4 weeks
(Myosin ATPase reaction, x 200)

Fig, 10. Exercised group for § weeks
(Myosin ATPase reaction, x 200)
. Fig. 11-16. Gastrocnemius from control
" and exercised rat,
R :red fiber, I intermediate fiber,
W . white fiber:
Fig. 11. Control
" reaction, x 900)
“Fig, 12. Exercised group for 4 weeks
 (MADH-TR reaction, x 2()
Fig, 13. Exercised group for § weeks
(MADH-TR reaction, x 200)
Fig. 14. Control group (Myosion
"ATPase reaction, x 200)

‘Fig. 15. '_Exerci_sed group for 4 weeks
(Myosin ATPase reaction, x 2(0)
Fig, 16. Exercised group for 4 weeks
(Myosin ATPase reaction, x 200)

group (MADH-TR
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