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Table 1. The hypertrophy of soleus(slow twitch) and plantaris(fast twitch) at 4 weeks after removal
of synergistic gastrocnemius muscles of both legs in rats

Soleus Plantaris
Control Hypertrophy Control Hypertrophy

Body wt. gm 215+ 26 260+ 21 215+ 26 260+ 21

) ) @ (9
Wet wt. mg 91+ 10 173+ 15 190+ 35 417+ 111

(9 )] )] (9
Wet wt./BW 0.43+0.05 0.65£0.03 0.89+£0.14 1.62+£0.38
% value 100 151 100 182

(9 (9 C) @
Dry/Wet wt. 0.29+0.02 0.27+0.01 0.27+0.01 0.27+0.01

&) (5) ® @

Values are means+ SD ; Values in parentheses are number of cases.

Table 2. The in vitro effect of pre—loaded exercise(E), insulin(I), direct electrical stimulation
(EST) and the combinations of the stimuli on glucose incorporation into glycogen of slow
twitch(soleus) and fast twitch(plantaris) muscles in control rats

nmol glucose/mg.” 30 min.

R E [ EST E+I [+EST E+EST E+I+EST
Sol. 2.140.4  2.4+0.5 3.4+0.5* 2.9+0.9% 3.9£0.4* 3.9+0.6** 4.1+0.8* 6.1+1.1**
0 n n ) ) (6) 6 (6)
plant.  1.4+0.3 1.5+0.3 1.5+0.4 1.3+0.4 1.8£0.3 1.4+0.4 2.0+0.4% 2.3+0.644
@) Q) ) ® ) (6) 6 )

Values are means+ SD ; Values in parentheses are number of cases ;
*P<{0.001, * *P<0.0001, #P<0.01, vs resting(R).
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& e
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Table 3. The in vitro glucose incorporation into glycogen molecules of hypertrophied slow twitch (so-
leus) and fast twitch(plantaris) muscles of rats ; effects of pre—loaded exercise and combi-

ning of insulin(I) and direct electrical stimulation(EST) with E

nmol glucose/mg/30 min.

HYPERTROPHY
E E+I1 E+EST E+ESTHI
Soleus 1.7+ 0.2 2.4+ 0.1%, % 2.0+ 0.3* 2.6+ 0.4%, 44
6) (6) €)) €)
Plantaris 1.4+ 0.3 1.5+0.2 1.8+ 0.5 2.3+0.6@.@@
(6) (6) ® (8

Values are means+ SD ; Values in parentheses are number of cases ;

*P<0.05 E+EST vs E

**P<0.001 E+EST+I vs E; *P<0.005 E+I vs E; ##P<0.05 E

+EST+I vs E+EST; °P<0.01 E+EST+I vs E; °°P<0.05 E+EST+I vs E+L

8l + A7) A +insulin A7MEF 4] Fog
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— Abstract—

Glucose incorporation into glycogen molecules of hypertrophied slow and fast
twitch muscles in vitro

Yong Woon Kim, Jong Yeon Kim, Suck Kang Lee

Department of Physiology
College of Medicine, Yeungnam University

Taegu, Korea

This investigation was undertaken to clarify the in vitro effect of the various stimulations, such
as exercise(E), insulin(I), direct electrical stimulation(EST) and the combinations of the above,
on the glucose incorporation into glycogen molecules (glycogen synthesis)of the normal slow(soleus)
and fast twitch(plantaris) muscles, and the different responses of slow and fast twitch muscles to
persistent overloads causing compensatory muscle hypertrophy.

In resting state, slow twitch muscle has greater capacity for glycogen synthesis than fast twitch
muscle, and responses of different muscle to various stimuli were differ as follows . In slow twitch
muscle, the glycogen synthesis was increased by insulin, and electrical stimulation but not increased
by exercise : exercise increased insulin sensitivity and the effect of electrical stimulation. Whereas
the glycogen synthesis in fast twitch muscle was increased only by the stimuli combined with E
and EST, and E,I, and EST.

As the result of removal of synergistic muscle, both muscles were hypertropied, and the degree
of hypertrophy in response to persistent overload was higher in fast twitch muscle(182% ) than slow
twitch muscle(151% ). In hypertrophied muscles, glycogen synthesis of soleus in any groups was
lower than that of the control, but similar in plantaris.

In conclusions, there were marked heterogeneity in defferent muscle fiber in the effects of exercise
and insulin addition and electrical stimulation on muscle glycogen synthesis, and fast twitch muscle

may be adapted more easily to that kind of persistent overload than slow twitch muscle.

Key words . compensatory hypertrophied muscle ; glycogen synthesis ;> different muscle fibers



