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EFFECTS OF TESTOSTERONE ON THE CONTRACTILE
PROFILES OF DENERVATED RAT SKELETAL MUSCLE

Hiroak!: TAKEKURA, NORIKATSU KASUGA and TosHITADA YOSHIOKA

Abstract

The effects of testosterone on the structural and contractile properties of the denervated
rat skeletal muscles that were not influenced by neurotrophic-effects were investigated, Male
Wistar strain rats (3-week-old, n=28) were used in the present study. All rats were divided
into four (n=7, for each) groups ; control (C), testosterone control (TC), denervated (DN),
and denervated with testosterone (DNT') groups. Sciatic nerves of DN and DNT groups’ rats
were resected at the 4-week-old after birth. Testosterone that was melted in corn-oil was
administered (40 mg/kg body weight/week) for the TC and DNT groups. At the end of breed-
ing period (15-week-o0ld), soleus (SOL) and extensor digitorum longus (EDL) muscles were
dissected from both hindlimbs and contractile profiles were analyzed in vitro. Relative weight
(muscle weight/body weight) of SOL muscle in the DNT group was significantly {p<{0.01)
higher than that of the DN group. There is no significant difference in EDL muscle between
the DN and DNT groups. Time to peak tension and half relaxation time in EDL muscle of the
DNT group was significantly (p<{0.05) higher than those of the DN group. Maximum twitch
tension was prone to decrease following denervation, and significantly (p<{0.01) difference
between the DN and DNT groups in both muscles regarding the maximum twitch tension was
observed. There is no significant difference of myosin and actomyosin ATPase activities com-
parison of each group in SOL muscle, however, the TC group were significantly higher than
those of the C group in EDL muscle. These results suggested that the effects of testosterone
for the hypertrophy in skeletal muscles were not synergistic effects with the neurotrophic-
effects, however, for the ATPase in fast muscle act synergistically with the neurotrophic
effect to change of myosin ATPase. Moreover, it was also suggested that the sensitivity to the
testosterone was different in each type of fiber.

(Jpn. J. Phys. Fitness Sports Med. 1991, 40 : 41~47)
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Fig, 1. Body weight and relative muscle
weight (muscle weight to .body weight) in
each group. Values are means with standard
deviations. Abbreviation ; SOL : soleus mus-
cle, EDL : extensor digitorum longus muscle,
C : control, TC : testosterone control, DN :
denervated, DNT : denervated with testos-
terone group.
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Fig, 2. Maximal twitch and tetanic tension
in SOL and EDL muscles of each group.
Values are means with standard deviations.
Abbreviations are the same as Fig. 1.
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Fig. 3. Time to peak tension and half relaxa-
tion time in maximal twitch contraction of
SOL and EDL muscles of each group. Values
are means with standard deviations. Abbre-
viations are the same as Fig, 1.
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Fig. 4. Superprecipitation in the presence of
5.0 uM calcium on SOL muscle in each group.
Abbreviations are the same as Fig. 1.
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Fig. 5. Superprecipitation in the presence of
5.0 pM calcium on EDL muscle in each group.
Abbreviations are the same as Fig. 1.
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Fig. 6. Myosin and actomyosin ATPase ac-

tivities in SOL and EDL muscles of each
group, Values are means with standard de-
viabbtions. 1 U=1 gmoles Pi/min/g muscle.
Abbreviations are the same as Fig. 1.
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