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ABSTRACT

Fifteen male Wistar strain rats were used to study the effect of endurance
and sprint exercises on the volume and number of skeletal muscle mitochon-
dria. In soleus muscle (SOL), the fraction of the mitochondrial volume,
revealed by a point counting method, was significantly increased in SO and
FOG fibers from the endurance-trained rats (p<<0.05) and in FOG fiber
from the sprint-trained rats (p<<0.01). A significant increase (p<<0.05)
in the mitochondrial volume was observed in FOG, but not in SO and
FG, of extensor digitorum longus muscle (EDL) from sprint-trained rat.
Oxidative adaptation has been found in SO as well as FOG after the train-
ing program of endurance exercise. There was no change in concentra-
tion of elemental composition, except for decrease of potassium concentra-
tion, determined with rapid freezing, electron microscopy, and electron
probe analysis, in the whole muscle cells of SOL and EDL after the
training program. The mechanism of the swelling of mitochondria was
also discussed.
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Bl1 Light (A, B, C) and electron (D) micrographs from the EDL muscle of
endurance-trained rat. The micrographs were taken from the same por-
tion of the muscle. A: stained for SDH, B: stained for actomyosin
ATPase after preincubation at pH 4,35, C: stained for toluidine blue from
1pm thick section of plastic-embedded preparation. 1: SO fiber, 2: FOG

fiber, 3: FG fiber. Magnifications are 250 %in A, B, and C, and 4,700 %
in D.
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2 Histograms of mitochondrial volume of the three types of muscle fibers in
SOL and EDL from the sedentary, endurance-, and sprint- trained rats.
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% 1 The percentage of mitochondrial volume of the three types of muscle fibers
in SOL and EDL from the sedentary, endurance-, and sprint- trained rats.
SOL EDL
group -
SO FOG SO FOG FG
N 7 9 5 6 7
sedentary
- M 12.80 — 6.87 5 — 15.47 8.63 - 3.99
S.D 4.10 2.89 4.94 3.84 1.57
*,
B N 13 10 14 9 10
endurance 2 ] . * 4
t¥ained M 19.94 = 9.56 = * 14.15 7.32 * 4,06
S.D. 6.63 2.36 4.08 2.25 1.96
* *
* *
L N 7 9 6 9 ~ 6
sprin B R B
trained M 14.33 12.88 12.25 12.90 5.98
S.D. 3.87 2.79 3.75 4.68 2.88
SOL: soleus muscle, EDL: extensor digitorum longus muscle
SO: slow-twitch oxidative, FOG: fast-twitch oxidative glycolytic,
FG: fast-twitch glycolytic; % p<{0.05, %% p<0.01
N: number of muscle fiber measured, M,S.D.: mean=+S.D.
% 2 The mitochondrial number of the three types of muscle fibers in SOL
and EDL from sedentary, endurance-, and sprint- trained rats.
SOL EDL
group
SO FOG SO FOG FG
N 7 9 5 6 T
sedentary control M 51.30 31.78—; — 62.22 35.14 19.17
S.D 16.60 11.22 16.26 15.32 7.65
N 13 10 14 9 10
endurance trained M 67.94 48.45— %k 56.42 25.28— 18.03
S.D. 20.10 15.50 17.93 11.24 6.58
N 7 9 6 9 6
sprint trained M 66,22 56.19 — 47.96 38.27— 23.44
S.D. 3.87 14.61 11.26 11.92 11.92

SOL: soleus muscle, EDL: extensor digitorum longus muscle
SO: slow-twitch oxidative, FOG: fast-twitch oxidative glycolytic,
FG: fast-twitch glycolytic; %p<0.05
N: number of muscle fiber measured, M, S.D.: mean+S.D.
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3 X-ray spectra of EDL muscles. A:sedentary
control, B: endurance-trained, C: sprint-
trained, KeV: kilo electron volts
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&3 The elemental composition of the whole fibers of SOL and EDL from
the sedentary, endurance-, and sprint- trained rats.
sedentary control endurance-trained sprint-trained -
SOL EDL SOL EDL SOL EDL
element (n=3) (n=3) (n=3)

Na 76+ 23 80+ 19 60+ 33 75+ 23 63+ 35 88+ 16
Mg 23+ 11 24+ 9 18+ 15 25+ 9 33+ 11 27+ 12
P 550+1056 520+ 98 487+ 90 510-+-109 520115 495-+120
S 423+ 80 450+ 95 401+ 85 475+t 83 469+ 79 446+ 96
Cl 65+ 12 b5+ 23 75+ 25 69+ 27 65+ 19 72+ 21
K 880+115 750+130 6901130 863159 7144196 764:2133
Ca 3+ 2 4+ 3 3+ 4 5+ 2 3+ 3 4+ 2

FOG @ s ba v FYTARBOENIZ, £0¥OD
#Bm (FOG it BT & &bic BLigho
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T 3HHAEPHBEEL KEA LTI EAN
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