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Skeletal muscle regenerates efficiently in response to injuries. However, excessive accumulations of fibrous
and fat tissue are characteristic features of some pathological disorders as myopathies and advanced cases
of Duchenne muscular dystrophy. For better understanding of the process of muscle regeneration in a
controlled and consistent manner, various experimental animal models have been used to mimic human
injuries. Although mdx mouse is the most accepted genetic model for studying muscle dystrophy, it shows
limited fibrosis in limb muscles at about two years old. Therefore, it is important to develop either a new
protocol to enhance muscle fibrosis in mdx mice at young age or develop new experimental models for
muscle fibrosis. Hence, developing muscle fibrosis model in normal non-dystrophic muscles is easy to
perform and will evaluation of therapeutic treatment of fibrosis. The overall aim of this thesis is to
investigate the detailed response of non-dystrophic muscle to injuries induced by cardiotoxin (CTX) and
glycerol to determine the appropriate injury model for studying muscle fibrosis and adipogenesis.

In Chapter 1, the outcomes of regeneration following two experimental models of muscle injuries
were demonstrated in non-dystrophic mice, in relation to changes in intramuscular connective tissue
(IMCT). Skeletal muscle responses following both injuries were different; efficient regeneration with
transient endomysial fibrosis following CTX injury, while impaired regeneration with adipocyte infiltration
and progressive endomysial fibrosis following glycerol injury. The association of changes in regeneration
process with the variations in IMCT structure suggests that IMCT plays an important role in controlling the
efficiency of muscle regeneration following injury. Next, the effects of exogenous treatment of the
profibrotic cytokine, transforming growth factor (TGF)-f1, on muscle regeneration and adipogenesis were
investigated. TGF-B1 treatment suppressed muscle regeneration and adipogenesis and enhanced fibrosis.
Our results suggest that TGF-B1 has a more potent effect on the early stage than on later stage of muscle
regeneration and adipogenesis. Moreover, combination of TGF-f1 with glycerol-induced injury provides a
simple model to enhance muscle fibrosis for future studies.

In Chapter 2, the early changes of muscle damage in response to CTX and glycerol injuries were
studied in details by histological and ultrastructural analyses to further explain the difference in
regeneration between the two injuries. The potential targets, the mechanisms of muscle damage and the

time sequence of immune cell infiltration were different between the two injuries. Alterations of myofiber

(Fn=¢ 2,000 53133 800 FEFLAE)




GRS 3 )

cell membrane, timing and degree of immune cells recruitment have a great impact on muscle degeneration.
Moreover, these early events clarify the differential regeneration between the two injury models.

In conclusion, the data presented in this thesis provide a thorough understanding of the relationship
between muscle regeneration and alteration of IMCT structure on one hand and the relationship between
outcome of regeneration and early events following injury on the other hand. The glycerol-injured model
provides a suitable model to study muscle fibrosis and adipogenesis for future research on defective
regeneration in normal mice. In addition combination of glycerol and TGF-f1 treatment might be an
alternative to enhance muscle fibrosis in non-dystrophic muscle which could be applied in genetically

modified mice in future research.
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