
 

 1 / 3 
 

�j�N��
D�­���Ù�(�ý�k 

�T	��|�§�§�Á�ª�Ò	l
–�ª�a�9�˜�Ê�{�5�‹� 	Š�­�±�Ñ�Ã	��”�š�Ê�’�§�‹�P�È�Ë�¥�ƒ�Ê�S 

�T
–�[�ý�!�[���(�å�¦�Ò	l
–�~ �­�{�5�‹�2�Ê�’�§�®�¼	z�”�î�¦�À�Š�¢�¥�ƒ�ž�‹�R�œ�­�À�d

���à���ï���®�À�Š�¢�¥�ƒ�©�Š�¢�ž�S 

�T���ø�ý�$�[�ä�m	z �o 1) �ª�Ç�Ê�d�›�­	6�7�ª�Ç �É�R
–�[�ý�!�[���(�å�ª�Ç�Ê�Ò	l
–�­�{�5�2


[�r	��ª
Ò�Ê�Û�[�©�ì�å�ÿ� 
ê�“ �o 2) �Ñ�_�Ê�–�ž�S 

�T
–�[�ý�!�[���(�å�­���…�Ã
Ô�r	��Ñ�ú�5�˜�Ê�¥�L�Ÿ���Ä�·�­�ä�ÿ�‹	ü�ø�”�Ë�Ê�S 

 
�j��
D	W���k  
 

�Ç�5��	z��
×�*	F�Ç�5��	z	ÿ�“ �Ž�=�ô��	z��	z�‡�m	z
é��
D	� �³�½�ñ��	z�T�Œ
�­�+�% �†
�  
0�•��
D�Ä�á�v�ñ�¸�7��
D�‡ YLC �_�ž
C
q�R�5�ñ���[���[�þ��	z�m	z�ª 

C
q�è�â�R�:�ó� �•�è�×��
D
8 
þ�+	6�7�ª�·�­
j�n �Ò	4  
(
q�è�á �m	z
é��
D	��³�½
�ñ��	z�T�Œ 
(
q�è�
�ž�â�È�­��
D�å� �[���®�R���[���[�þ��	z�m	z�ª�á �×�����à�â�­�

�Ö�����ì�×�×�(���"�[�ì�ß
(
q�è�§�­�Ç��
b�M��
D�ª�Ç�É�R
–�[�ý�!�[���(�å�ª�Ç�Ê�Ò
	l
–�¡	������r	��­�À�d���à���ï���Ñ�•�È�Š�ª�–�½�–�ž�S 

	��|�ª�Ç�É�Ò	l
–�ª�{�5�‹�a�9�˜�Ê�§�R
–�[�‹�Ã	��–�R� 	Š�­�±�Ñ�Ã	��”�š�Ê�’�§
�‹�P�È�Ë�¥�ƒ�½�˜�S
–�[�ý�!�[���(�å�®�’�­�Ò	l
–�­�{�5�a�9�Ñ�����˜�Ê�’�§�‹�À�Š�¢
�¥�ƒ�½�–�ž�‹�R�œ�­�À�d���à���ï���®�‚�­�½�½�¦�–�ž�S�œ�’�¦�N��
D�å� �[���®�R�{�5

Û���Ñ�6�…�
���­�À	�	%�Ø�ª�g�¬�–�R���ø�ý�$�[�ä�m	z�Ñ	ð�/�§�–�ž�¦���è	6�7�ª�Ç�¢
�¥�R
–�[�ý�!�[���(�å �ª�Ç�Ê�Ò	l
–�­�{�5�����r	��ª
Ò�Ê�ì�å�ÿ� 
ê�“ �Ñ�•�È�Š�ª�–�½
�–�ž�S�N��
D��	��ª�Ç�¢�¥�R�Ò	l
–�­�¡	����à���ï��	6�•�‹
Ô�¿�Ÿ�•�¦�©�Ž�R
–�[�ý�!
�[���(�å�­���…�Ã
Ô�r	��Ñ�ú�5�˜�Ê�¥�L�Ÿ���Ä�­	M���‹	ü�ø�”�Ë�½�˜�S 

�N��
D��	��®�R2023 �© 12 �� 15 �˜ 18 �• �á�˜�N�•	Ö�â�‹�Ç��	z
��:�•�fThe 
Journal of Physiology�g�­�_�à�¼�fPhysiology of Ageing Skeletal Muscle 
and the Protective Effects of Exercise�g�ª
á���”�Ë�½�–�ž�S 

 


–�ý�!�‹�C�À�Ê�Ò	l
–�­�¡	������r	� 
/ä���ø�ý�$�[�ä�m	z	6�7�¦�À�d���à���ï�� �Ñ�5�»�è�ª�+	6�˜�Ê/ä  



 

 2 / 3 
 

�j��	��­�]
��k 

 
–�[�ý�!�[���(�å�‹�Ò	l
–�ª�í�‡�Ê� �¾	z�è�¬
}�®�’�Ë�½�¦�³�ƒ�Ž	6�7�”�Ë�¥�Œ�½�–�ž

�‹�R�_�Ê�­�À�d�Ã�ì�å�ÿ� 
ê�“ �o 2 ) �ª�g�¬�–�ž��
D���Æ�‹�����¦�•�É�R�œ�­�z�8�Ñ�•�È�Š

�ª�˜�Ê�ì�î�û���5�»�è�©	6�7�·�­��
?�‹�¸�½�¢�¥�ƒ�½�–�ž�S�½�ž�R���…�™�ç�­�‘	T�€�d�§

�©�Ê�Ò	l
–�­�{�5�a�9�­� �¾	z�è���"�ð�î�ª
–�[ �ý�!�[���(�å�‹�¨�…�¬
}�˜�Ê�­�Š�ª�£

�ƒ�¥�®�Ç�Ž�À�Š�¢�¥�ƒ�½�š�Ò�¦�–�ž�S�’�Ë�È�­	!��	6���­�ž�À�R�N��
D�å� �[���®�d�›�­

���ø�ý�$�[�ä�m	z	6�7�Ñ�Ò	l
–�­ �¦���è�l�ÿ�d���5�ü�[�ô �o 3 ) �ª�ê�ÿ�˜�Ê�’�§�¦�R�À�d��

�à���ï���Ñ�¦���è�ª�7
?�–�½�–�ž �S�®�—�À�ª�R�Ò	l
–�­�{�5
Û���Ñ�6�…�§�”�Ë�Ê 	Ö��
é�v


ª�
�� �o 4 ) �ª�g�¬�–�R�’�Ë�È�­�
��
��F�Ñ�{�5�
���ª�À	� �o 5 ) �”�š�Ê �l�ÿ�d
Ì�Ñ�Ê
��–�½

�–�ž�S�‘�ª�R�¸�|�Ä�ª�‰�•�Ê
–�[�ý�!�[���(�å�‹�’�­�l�ÿ�d
Ì�­�K�Œ���ª�í�‡�Ê�¬
}�Ñ ��

�ø�ý�$�[�ä�m	z	6�7�Ñ�ÿ�ƒ�¥�t	��–�½�–�ž�S �’�Ë�È�t�Œ�­	6�7�­��	� �R
–�[�ý�!�[���(�å�ª

�Ç�Ê�Ò	l
–�­�{�5�2
[�r	��ª
Ò�Ê �Û�[�©�ì�å�ÿ� 
ê�“�Ñ�_�Ê �–�½�–�ž�S�N��
D ��	��ª�Ç

�¢�¥�R�Ò	l
–�­�¡	����à���ï��	6�•�‹
Ô�¿�Ÿ�•�¦�©�Ž�R
–�[�ý�!�[���(�å�­���…�Ã
Ô �r	�

�Ñ�ú�5�˜�Ê�¥�L�Ÿ���Ä�­	M���‹	ü�ø�”�Ë�½�˜�S 

 

�N��
D�® �˜�N	z
�
À
y	5�áJSPS �â	����I�©�È�²�ª��	H�¦	Š�Æ�¦�Œ�Ê��
D�Ä�W�8�q��

�ˆ
„�á�Ì�ª	�	z
v�â�­�����ˆ
„�¦�•�Ê��	H�è	!���Ñ	6���˜�Ê�P�­�f	M���Ä�g�q���ˆ
„�áT-

GEx�â�­�k�Í�­�Á�§�¦�ª�Î�Ë�ž�Á�­�¦�˜�S 

 

 

�j�ÿ�d�J�•�k 

�o 1)���ø�ý�$�[�ä�m	z�ñ 

� �ò�À�d�­� �¾	z�è�© �°�W	Ø
Ò�Ñ���ø�ý�$�[�ä�Ñ�ÿ�ƒ�¥�s�5�–�R�œ�­���ø�ý�$�[�ä
‘

�¦ �°	µ�Ã���…�ª	Ø�˜�Ê
œ���Ñ ��	‰�è�Š�£�¦���è�ª	6�7�˜�Ê�m	z�À�¾�S�’�­



 

 3 / 3 
 

�•�Ê� �¾�Ã�Ž
¯�ª�‰�•�Ê�l�ÿ�d�­���5
¡�ú�Ñ��	‰�è�ª�Î�‡�ž�ü�[�ô�ð�ø�ý�Ñ�j�˜�S

�l�ÿ�d���5�ü�[�ô�®�R�_�Ê�­
ž�		��¦�­�l�ÿ�d�­	Š���Ã���5�X�Ñ�˜�–�R� �¾	z�è�©

���"�ð�î�Ã�°	µ�­�+	6�R�½�ž
Á�ž�©�“�Q���­	M���©�¨�ª�Â�5�£
œ���Ñ�Ó
]�˜�Ê�S�¦

���è�l�ÿ�d���5�ü�[�ô�®�R�¬
›�R�¸�î� �[���ø�ý�©�Ú���Ñ�ÿ�ƒ�¥�Ø�\�”�Ë�Ê�S�o�‡�¯�R

���Ù�ä�"�×�!�Ù
�
��Ã RNA �ì�[�æ�(�ì�(�å�á RNA-seq�â�©�¨�‹�ƒ�Ž�Z�Î�Ë�¥�ƒ�Ê�S

�’�Ë�È�­�Ú���®�R
þ�Q�Š�È
þ�n�Á�­�l�ÿ�d�­�M�•�­���5�Ñ�Ð�Ê�˜�Ê�’�§�‹�¦�Œ �Ê�S

�¦���è�l�ÿ�d���5�ü�[�ô�ð�ø�ý�®�R�¬
›�R�”�½�•�½�©� �¾	z�è
ž�	�Ã�•	Ö�è�©�å	��R

	Ä
i���€�©�¨�ª�‰�•�Ê�l�ÿ�d�­���5���ô�[�(�Ñ�˜�˜�ž�À�R�K
›�ª�ã�Ž�­
œ���Ñ�Ó
]

�˜�Ê�S�’�Ë�ª�Ç�É�R�_�Ê�­�
���­
¡�ú�Ã�°	µ�­�_�‡�R�Ä���­�"�ÿ	ÿ
F�©�¨�Ñ�+	6�˜

�Ê�ž�À�­���•�©
œ���3�§�©�Ê�S 

�o 4)	Ö��
é�v
ª�
���ñ 

���ò�Ž
¯�ª�Ü���˜�Ê�ã�·��	´�
���¦�•�É�R�c�©�Ê�ß�l�­�
���á�Ò	l
–�R�{�5�Ž
¯�R�Œ

�Ò�R�Ò�©�¨�â�ª�À	��˜�Ê�`���·�[�Ñ�•�¢�¥�ƒ�Ê�S 

�o 5)�á�
���­�â�À	��ñ 

�t�À	��½�ž�®�ã�·���Ñ�•�£�
���‹�_�Ê�­
Û�ú�Ã	ÿ�·�Ñ�•�£��
��–�ž�
���·�§�å	�

�˜�Ê���"�ð�î�S�ã�·���Ñ�•�£	´�
���Ã�v
ª�
���Š�È�R�_�Ê�­�Ž
¯�Ã�Å	ï�ª�_�Û�­�


��
Ù�·�§�À	��–�¥�ƒ�Ž	%�Ø�Ñ�j�˜�S�
���À	��®�R�
���~�¦�_�Ê�­�l�ÿ�d�­���5�‹�å

	��˜�Ê�’�§�ª�Ç�¢�¥���^�”�Ë �Ê�S�’�Ë�ª�Ç�É�R�
���®�_�Ê�­�l�ÿ�d�­���5�Ñ�����–

�ž�É�R	Š��	��–�ž�É�–�¥�R�_�Ê�­
Û�ú�R	ÿ�·�R�‰�Ç�²�_���Ñ	o�\�˜�Ê�S�
���À	��­��

�"�ð�î�®�R�
���~�­�ì�å�ÿ� 
ê�“�Ã�l�ÿ�d���5���^	ÿ�“�©�¨�‹	Ø�í�–�¥�ƒ�Ê�S 

 

 

�j�ª�Ì
œ���k 

�:�•�Ž�ñ The Journal of Physiology �_�à�¼�hPhysiology of Ageing Skeletal 

Muscle and the Protective Effects of Exercise�i 

�ª�Ì�ô�Ù�ý� �ñNetwork-based systematic dissection of exercise-induced 

inhibition of myosteatosis in older individuals 

�z�Ä�ñ Hirotaka Iijima, PhD, PT, Fabrisia Ambrosio, PhD, MPT, Yusuke 

Matsui, PhD  �á	��f�®�N	z	Ø
Ò�Ä�â  

DOI: 10.1113/JP285349 

 


