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Do Myonuclei Translocate in Response to Damage and Regeneration of Skeletal Muscle Fibers?
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Dystrophin-deficient (mdx) mouse is a well known
animal model for Duchenne muscular dystrophy. The
muscles of mdx mice are characterized by cycles of
muscle fiber necrosis followed by regeneration[2]. Fur-
ther, the regencrating fibers can be easily identified,
because they contain conspicuous internal (central)
myonuclei[l]. Williams et al.[3] reported that fibers
with either a predominantly centrally located string of
myonuclei, or a combination of central nuclei and pe-
ripheral pattern of nuclei appcared in solcus muscle fi-
bers of mdx mice. However, it is unclear how the
change of localization of myonuclei within a fiber is
induced. It is not known whether the total number of
myonuclei in a whole single muscle fiber response to
necrosis/regeneration cycle, either. Therefore, the
current study was performed to test the hypotheses
that myonuclei translocate cross-scctionally from cen-
tral to peripheral region, or that central myonuclei are
lost due to apoptosis and new myonuclei are accreted
at the periphcral region when the regeneration of fiber
is advanced. The total number and location of myonu-
clei in single soleus muscle fibers, sampled from
tendon-to-tendon, were measured in mdx and wild
type (WT) mice. Apoptotic myonuclei were checked
by using the terminal deoxynucleotidyl transferase
dUTP-mediated nick-end labeling method. Further,
the existence of any evidence, which may help the
translocation of myonuclei, was also investigated by
analyscs using electron microscopy.

Three types of muscle fibers of mdx mice with myo-
nuclear distribution at cither central, peripheral, or
both central and peripheral region were observed. All
of thc myonuclei were located at the periphceral region
in WT mice. The total number of myonuclci in whole
fiber was identical between mdx and W' mice and be-
tween fibers with different distribution of myonuclei

in mdx mice and peripheral nucleus was noted where

the central nucleus was missing. Fiber size, sar-

comere number, myonuclear size, myosin heavy
chain expression, satellite cell number, and neuromus-
cular junction were identical between each type of
fiber. Apoptosis was not detected in any myonuclei lo-
cated either central or peripheral region of fibers.
Thus, it was suggested that apoptosis-related loss of
central myonuclei and regeneration-related new accre-
tion at the peripheral region is not the cause of the dif-
ferent distribution of myonuclei scen in muscle fibers
in mdx mice. But it was speculated that cross-sec-
tional translocation of myonuclei may be induced in
response to regeneration from central to periphcral re-
gion, although microscopic cvidence of any structures
were not observed around myonuclei.
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