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論文要旨：

Estrogen deficiency in women after menopause or ovariectomy affects to non-reproductive 
functions such as sarcopenia, obesity, and predisposition to develop frailty. The low estrogen status interferes 
and delay skeletal muscle repair after skeletal muscle injury. Thus, estrogen administration is expected to 
rescue muscle recovery. Function of estrogen difference between the two types of estrogen receptor (ER) α 
and ERβ in myoregeneration. When the estrogen concentration decreased, adipogenesis was accelerated in 
skeletal muscle tissue. The overall aim of this thesis to elucidate function of estrogen and estrogen receptors 
in myoregeneration and intermuscular adipogenesis. 

In Chapter 1, functions of estrogen and ERs in the myoregeneration process and morphogenesis 
were elucidated, to compare their effects on the morphological change, moreover, the alteration of the ER 
protein level during myoregeneration following muscle injury with cardiotoxin (CTX) in ovariectomized 
(OVX) mice. Muscle degeneration was severe in OVX mice than intact mice as control at 3 days after CTX 
injection. However, muscle regeneration started at 7 days in both OVX and intact mice, OVX mice poorly 
showed reconstruction than intact mice at 10 and 14 days. The diameter of regenerated myotubes in OVX 
mice was significantly smaller than that in intact mice at all time points after injury. OVX mice also showed 
lower muscle recovery ratio and slower speeds than did intact mice. ER protein levels showed a 
predominance of ERβ over ERα in both intact and OVX states. The ERβ level was increased significantly in 
OVX mice after injury than intact and OVX mice, respectively. In addition, continuous administration of E2 
to OVX mice in which muscle injury was induced resulted in a significantly larger diameter of regenerated 
myotubes than that in mice that did not receive estrogen.  

In Chapter 2, comparison of the function of ERs in a low estrogen status in the process of 
myoregeneration and intermuscular adipogenesis by morphometrical analysis. The OVX ERa knockout 
(KO) and ERb KO mice after injury with CTX were used to assess myotube morphology and adipogenesis 
area. Regenerated myotubes from OVX-ERb KO mice were consistently smaller in diameter than those from 
OVX-ERa KO and OVX-wild-type mice, whereas the adipogenesis area of OVX-ERb KO mice was 
consistently greater than that of the other types at all time post injury. 

In conclusion, the data in this thesis provided evidence that estrogen is an essential factor in the 
myoregeneration since estrogen depletion delayed myoregeneration in injured muscles and administration of 
estrogen under the condition of a low estrogen status rescued delayed myoregeneration. Especially, ERb may 
be an influential factor in promoting myoregeneration and adipogenesis inhibition compared to ERa.  






