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ABSTRACT

Muscle immobilization is accepted to cause alterations in skeletal muscle
leading to muscle atrophy. The alterations have been shown to involve changes of
oxidative stress of the muscle. While passive stretching is widely used to prevent
muscle injuries and vitamin C is accepted to have high antioxidant properties in many
studies, the aims of this study was to determine the combined effect of passive
stretching and vitamin C administration on immobilization-induced muscle atrophy in
rat.

The male Wistar rats were divided into a control group (C group) and
immobilization groups. In immobilization groups, immobilization was performed
with bilateral full plantar flexion using a plaster cast for 3 weeks and the animals then
underwent different remobilization programs for 1 week except one group of animals

that was subject to no further treatment but subject to measurements and then



sacrificed hence recognized as the | group. Other animals underwent different
remobilization programs: for additional 1 week (IU group), immobilization with
passive stretching in bilateral full dorsiflexion position under anesthesia for 40
min/day (IP group), immobilization and vitamin C administered intraperitoneally at a
dose of 50, 100, or 200 mg/kg BWi/day (IVC50, 1vVC100, 1vVC200 groups),
immobilization and passive stretching combined with vitamin C administered
intraperitoneally at a dose of 50, 100, or 200 mg/kg BW/day (IPVC50, IPVC100,
IPVVC200 groups). The locomotor activity of all animals was tested during 3 periods
which were before, during and after the 3-weeks immobilization period. At the end of
experiment, the animals were anesthetized for muscle function measurementand then
sacrificed and muscle tissues collected for determination of malondiadehyde (MDA),
reduced glutathione (GSH), superoxide dismutase (SOD) and catalase (CAT)
activities.

The immobilized muscles had decreased muscle mass and muscle contractile
activity indicated by reduced peak isometric twitch when compared with control
group. The decrease of muscle mass in this study was related to the locomotor
activity that was noted with a tendency to decrease during the immobilization period
in all immobilization groups of animals. There was a high level of oxidative stress as
indicated by increased MDA level and dereased GSH level and a corresponding
decreased antioxidative enzyme activity of SOD and CAT enzymes.

The present study shows that passive stretching can minimize muscle mass loss
by decreasing oxidative stress which was confirmed by decreased MDA level and
increased GSH level in IP when compared with IU group. However, this did not

affect the increases of SOD and CAT activities thus suggesting that the protective



Vi

effect of passive stretching is not related to an antioxidative enzyme. In contrast,
animals in 1VC200 group showed with decreased oxidative stress and this
antioxidative effect was mediated by both antioxidative enzymes and non-
antioxidative enzymes. However, these protective effects were not enough to resume
both muscle mass and muscle contractile activity. Interestingly, IPVC200 treatment
was shown to be effective in decreasing oxidative stress and this antioxidative effect
was mediated via both antioxidative enzymes and non-antioxidative enzymes
indicated by decreased MDA but increased GSH levels, and increased SOD and CAT
enzyme activities. Moreover, this treatment can minimize the reduction in both mass
and contractility in immobilized muscle.

The results of the present study suggest that immobilized muscle may develop
oxidative stress with decreased antioxidative enzyme activity leading to loss of
muscle mass and muscle force production and passive stretching in combination with
vitamin C administration may minimize those effects by decreasing the oxidative

stress occurred in immobilized muscle fiber.
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