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Changes in myoproteins follwing long-term with high intensity
endurance training in rats
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Shigeru Katsuta!

Abstract

Effects of long-term with high intensity endurance training upon histochemically assessed
myofibrillar actomyosin ATPase, myosin composition and creatine kinase content were analyzed in
muscles from rats which were trained to run up to 240min/day at 40m/min. Following 16 weeks of
the training, in M. soleus, proportions of slow-twitch oxidative (SO) fibers and slow type myosin light
chains were increased ; no changes in myosin light chain were significantly observed. Furthermore, a
decrease in creatine kinase was found in this muscle, indicating that SO fibers might have acquired
slower properties. On the other hand, in M. extensor digitorum longus, there was only a transforma-
tion between fast-twitch fiber subgroups, with a decrease in LC3f by which fast myosin constructed
was characterized by the highest myofibrillar ATPase activities. These data suggest that fiber type
transformation may be brought about not only from fast-twitch glycolytic (FG) fibers to fast-twitch
oxdative glycolytic (FOG) fibers but also from FOG fibers to SO fibers by long-term with high
intensity endurance training.

(Masanobu Wada and Shigeru Katsuta, “Changes in myoproteins following long-term with high
intensity endurance training in rats”, Jap. J. Phys. Educ., 32—4 : 221—29, March, 1988)
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Table 1. Programs of progressive endurance

training.

G Gmm G T8 TIS
5 30 20
6 30 30
7 30 60
8 40 60
9 40 75

10 40 90
11 40 100
12 40 120
13 40 120
14 40 120
15 40 180
16 40 210
17 40 240
20 40 240

Values are based on the final run for each week.
Sessions were 5 times per week.
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Table 2. Comparison of body weight, body length, and muscle weight in control and trained groups.

Muscle Weight

Group N BOdy(gelght Bod%rche)ngfh M. soleus M. EDL
(mg) (mg/g B.W.X107%) (mg) (mg/g BW.X107%)
C8 6 386.3+£24.8 41.5%0.6 168.7+35.5 421.4+82.3 170.2+17.3 427.5+51.3
T8 6 355.3+14.6* 41.0%+0.6 168.8+20.3 474.8+50.3 187.1+ 8.9 526.9+21.8**
C16 8 549.6+35.6 43.8+1.0 220.5+31.3 401.9457.0 256.0+16.8 467.41+43.4
T16 6 428.5+25.9** 42.2+0.7** 216.7£17.6 522.1+41.8** 217.6+£29.9** 512.4£67.5

Values are means+SD. * and ** denote statistically significant (p<0.05 and p<0.01, respectively) differences

between C8 and T8, and C16 and T16.

Table 3. Comparison of relative muscle fiber composition (%) in control

and trained groups.

M. soleus M. EDL
Group N
SO FOG SO FOG FG
C8 6 79.9£5.7 20.1£5.7 3.1+£1.5 39.6+2.4 57.3+3.2
T8 6 85.8%6.0 14.2+6.0 4.0+1.9 48.41+6.4* 47.6%+6.1**
Cl16 8 85.5+5.7 14.5+5.4 3.2+1.4 38.0+4.0 58.8+3.1
T16 6 91.8+£2.7* 8.2+2.7* 3.8%£1.2 45.7+3.4**  50.5+£3.3**

Values are means+SD. * and ** denote statistically significant (p<0.05 and p<0.01,
respectively) differences between C8 and T8, and C16 and T16.
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Table 4. Relative distribution (%) of myosin light chain in M. soleus.

Group N LCls LCif LC2s LC2f LC3f
C8 6 43.1+£3.6 4.7+3.3 41.2+3.2 9.8+3.5 1.2+2.5
T8 5 43.9+4.2 3.9+2.2 43.5£5.1 8.2+4.6 0.5+0.9
C16 5 49.0+4.3 3.4+3.3 43.1£3.9 4.3+3.5 0.2+0.3
T16 6 49.1+2.4 0.7£1.2 46.6x3.4 3.5+0.8 0.1+0.2

Values are means+SD.

Table 5. Relative distribution (%) of myosin light chain in M. extensor
digitorum longus.

Group N LCls LCif LC2s LC2f LC3f
C8 6 3.6+2.3 30.1+4.6 4.2%+3.0 43.7+4.8 18.4+6.3
T8 6 2.4+3.4 32.9+4.7 5.1%5.0 43.9+8.0 14.7£3.1

C16 8 0.9+0.8 32.1+£3.9 2.5%+2.1 46.4+4.2 18.1+2.9
T16 5 0.8+1.2 33.9%+5.6 1.6+1.9 51.1+8.3 12.3+5.3*

Values are meanstSD. * denotes statistically significant (p<0.05) difference
between C8 and T8, and C16 and T16.
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Fig. 2 Ratio of creatine kinase to actin in M.

soleus (A) and M. extensor digitorum longus

(B). Values plotted present means+S. D, **

denote significant (p<0.01) differences between
C8 and T8, and C16 and T16.
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