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Skeletal muscle undergoes tissue repair, which called regeneration or remodeling process
throughout a life and these are specific adaptive functions of muscle tissue. The muscle regeneration
after injury involving cascades of inflammatory responses and myogenic program of muscle stem
cells, the satellite cells. Recent studies have shown a close relevant between inflammatory process
and myogenesis, but the involved cellular and molecular components that link these processes
are diverse and not completely elucidated. Interleukin (IL)-1 is a novel cytokine of inflammatory
responses and exerts pleiotropic impacts on various cell types. During injury, IL-1 is secreted from
activated immune cells and majorly acts on pro-inflammatory function which may directly drives
the subsequent tissue healing process. Thus, the aim of this thesis is to investigate the role of IL-1
during skeletal muscle regeneration. A series of in-vivo and in-vitro experiments were performed
in interleukin-1 a / f -double knockout (IL-1KO) mice and their isolated skeletal muscle satellite
cell culture to examine the functions of IL-1. Firstly, the IL-1KO mice exhibit delayed muscle
regeneration after cardiotoxin (CTX) injection, characterized by delayed infiltration of immune
cells accompanied with suppressed local production of pro-inflammatory factors including IL-6 and
delayed increase of PAX7-positive satellite cells post-injury, along with the reduced myogenic gene
expression as compared with those of wild-type mice. For the in-vitro examination, the satellite
cells cultures obtained from the IL-1KO mice unexpectedly revealed that IL-1KO myoblasts
have impaired myogenic properties in terms of both proliferation and differentiation, indicating
by myotube formation. However, the delayed proliferation and differentiation were reversed by

exogenous IL-1 administration to the cultures. Interestingly, the biological analysis revealed the
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delay in myogenesis was not attributable to the myogenic transcriptional program since MyoD and
myogenin were highly upregulated in IL-1KO cells. Furthermore, the cellular response of myoblast
to IL-1 observed via live-image technique unveiled that the delayed myogenic characteristics of
IL-1KO are at least in part, to be due to dysregulation of cellular fusion events, possibly follow
from aberrant actin regulatory systems. Data from this thesis suggest IL-1 plays a positive role in
muscle regeneration by coordinating the initial inflammatory interactions between various cells
in the regenerating tissue niche. Moreover, findings also provide compelling evidence that IL-1 is
intimately engaged in regulating the fundamental function of myocytes, partly involves with cellular

actin remodeling which subsequently accounted for myogenic functions like myoblast fusion.
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