
�
�

�hÛ�!
sÕdmÕ��Sk�µ
��¬9pºq�·��

C�GÜ�20141�9I�18 C×K�Ø� 
14 Ü00 �17 Ü30 ×13: 30���'Ø��

!�:Ü��/%)�A@¿ÐÔÉÃ�Z"e)�~pN�441]@* 
�{�Ü 

�����������Ù�
���
����Ù 
��	����������Ù���������� 

Concept�!
�s³i¨�PÙ��´ÆÒÖÇÔÂ«-�¦�5Õ�5�Ù�4¬n�­³¤¹»ÙÉË¾ÖÎÔÃ´�

2¬#�«+� ·�¨�Eµ�«ª¶¥¥�¶° ÚF	¬se)bg¬6�ª.�Ùo�v��
¸·Bw[YT7W�×ÍÑÏÔª©ØÙ¢�¦Ù½ÈÑÀÖº\±� B£ªlr��(QO­Ù¢�
�£���Mº

 ·�µ�¶ºYz ·�§B£ªxVº=��¦�¸° ÚLbg�§­Ù���
£bg¬ÆÊÅÁÃ´�� ·|�«¥�¦8 �>�ÙzRjº�}ÙH«ÙJ9pª��bg¯¨
Dt�¡·�¨ºa<�¦�° Ú�
�	�­���§¥�·�2s�¨��¦Ùf�¬^_«��s¬$�º��Õ?� ·���M«¥�

¦ÙsÕdmÕ��S¬yV�µ�}ºU²·�¨«�°�£Ú��º�¶0�c�¬$�«���`_
 ·f�¬^_«-;�3·j¨�¦¬��ºÁÓÖÄ¼ÅÌ�ÙX�c�«��·��¬�u7«¥
�¦U�q, ·&Q«ª¸®¨q�¦�¶° Ú�



1 
 

3>&:7�
�

ęĘòď�TĔÏí ��ZĖñô �
Zĕ�

����	�����	�	
� Āa����
�F~`±�
b �CĂĔđĄw}®Mĕ �

����	�	
��
���� !<-/"6BÌÏÍ;+% ú¾��Āa`±�

� � � ¸L ��JĔ¬°w}ĕ �

����
��������
� Ïāċ��|���Āaæ^Ã��+.=+Ä��

ēì �]ĔČ�ÔÒw}ĕ �

'B0B2="%Ĕ�
Zĕ�

�

ĚĘ.1,%!?BĔ÷Ê�Üj� ��Z×�ĕ�

������������	�� ùRF½a�V��Ď ÓàÖ}�ïÂ��Yã���

� � � � � � � � � î� �uĔđĄw}®Mĕ �

�����	�����
	� ùRaS�����[ÁaÉ�S��

¼¹ ��èĔ¤»~Çµ�K³nR

R^c}ÑØ�ĕ �

�����
	������� EäÛË_
DäčË_Û�Āa\Ć�ĀaĆÿá�éz��f���Ď�

�	��

I� � yĔ¡ÀcÎÔÒw}ĕ �

������������
� ç�Þg�ý�����"@+;@�ĉG�

h­ �ā�Ĕ¡ÀcÎÔÒw}ĕ �

ěĘâ� �� ������

�

ĜĘ�ðP � �§ �
£Ĕ©ĕ� �
ĝ�����ĝ���

Ptĝ� ą´����Ĕć�w}b¢i¥lÈþ�ėóßqo�ª�ĕ�

Pöĝ� Cê 
����Xė}Å �����X� � � � � � � � � � �



2 
 

òď�T�

)@5*#7ę�

Āa����
�A�F~`±�

b�CĂ�

đĄw}®M� NĈV�Ö}ÑØÖ4<+3>8B)9@("$@+}r�

�

Ɵ�'EM^E9Ţ¬�5�/&ƀ�óķ&)"�!�4�,��
�ļ1gÅĽ$#&EM

^EåŘŋĻç&kƬcā¯%ďĵ!�5�"'ŷÕŀ%Ņ36 	5��&ůċ%'�ŵ&Ƽ

	¥»å"Ɵ�"&Ńm|ĵ%25ŋŠŚ&ƣââŕ�ƫƝ� 	5"Ū�365�
�ļ&Ľ

İ1ĿĽ&ĴĮÄŀƅ³'¾Ð!�5�"
3�Ɵ�%25÷
�c÷gÅ|ĵ&ŋŠĴĮÄŀ

ěÖ&ƉĈ'Êĉ!'$����3�ƄĄ&ƅ³�ƫ8� 	50&"Ū�365��6,!&

ņŐ
3�ŵ�ZQ;Waƿį%G_MOaǀ�÷
�c÷gÅ�Ĕ"Ëü%ƫ8� 	5�"

�Ĉ3
%�6 �4�,��EM^E¡âŚ!�5 HPAƘ&Əŗg��
�ļ1gÅĽ&Ŀ
Ľ%ƫƝ� 	5�"�ň­�6 	5��3%�
�ļçū!Ħƻ&Żţ�-365�"1÷


�ż&îåöh�Ħƻ&ŋŠĆĴ9¼Ú�5�"
3�ĦƻŋŠĆĴ"
�ļ&ƫƝ%�	 

0ģł�6 	5��63'�6�6%įĸŀ$ěű9Ĕ����!$�m	%ƫƝ� �4�

}�(�EM^E%25ĦƻŋŠĆĴ&�É� HPAƘ&Ơ�Ĥå9Ù�ƕ���ZQ;Waŋ
ŠŚ&Ĥ�%ÛƵ�5¥űå0Ū�365��63&�"
3�Ɵ�&÷
�c÷gÅ�Ĕ%'�

ZQ;WaŋŠŚ�HPAƘ�ĦƻŋŠĆĴ&ƣââŕ�Ʀƅ$Ü�9Ĕ�� 	5"Ū�36
5�đņŐt!'�äåcîåƟ��Ɵ�Ú×&Ƣ	%25�63&ŋŠŚ&ƣâĲƒ%�	 

ò�&LdI9ŝq����Ɵ�%25÷
�c÷gÅ|ĵ&ŋŠěÖ%�	 ƑƐ��	� 



3 
 

)@5*#7Ě�

!<-/"6BÌÏÍ;+% ú¾��Āa`±�

¸L�J ����Ùe¿� ���Ðp� V ���ìe¦� ���ø�W¨ ���wĆÕ¶ ���©�Ý| ��

1Ēē¿Ä�ÄƥƁĴÄ�ſƁĴÄăÈ , 2Ēē¿Ä�ÄƥŜŰĴĳÄăÈ  

 

Ĳ·, ò�µ!'Ƽƾūo¤&¼�%v	, ŬĪcĴĤŨïļ��!$�ƍŅĽc;]KR<

VdļƿADǀƼƾūĄ&¼��Ʀ¿$ŉt®ƶ%$� 	5. Ź«Ĩ	�"%, ĹÄŀƏĕ$#

%24, ƍŅĽcAD ĿĽ&\EC�ŬĪc2 ¸řÎļçū!'¼��5�"�ƚÓĈ3
%$

4,  Ć�$kƬŖcĠľĢ&ƩĿ�ĐÝ�6 	5. 

Ɵ�', ƍŅĽcAD 1ŬĪcĴĤŨïļ&kƬcā¯Kd]"� ďĵ!�5�"�Ô�Ņ

36 	5�, �&Y@OFX'��%ƉĈ�6 	$	. ò�', Ɵ�&ƍŅĽcADkƬ�Ĕ

%ƫh�5Ħƻ%��5Ć�$Ěŀ�Â9ĿƆ�5�"1, ŬĪc2¸řÎļ%25 AD ĿĽ\

EC&¼�%Í�5Ɵ��Ĕ9Ĉ3
%�5�"9łŀ%ėƊ9ƀ� 	5. ũ��ƞZL]

!ÄŨcƋðưÉ9ň� ADZL]V=E!�5"ň­�6 	5 senescence-accelerated mouse 

prone 8ƿSAMP8ǀV=E% 4bĎƪ&ŸĿƟ�Ɣ%25Ɵ�M^dOaDƿTRǀ9ƀ8��"

�7, Ħƻ~Ãŀ$ąųæãƋð&ưÉ�õ��6, Ħƻ!'ŋŠŜŰ%��5ěű�gĈ$

leucine zipper transcription factor-like 1 (Lztfl1) $#&ƤuÂĿĲ&¼��ƈÌ�6�. �3%�ŋ

ŠŜŰĖ! Lztfl19Ơ�ĿĲ��5"ŋŠőƕ&wƨ��ƞ�6�. eć, SAMP8V=E%ƼŲ

ŭƹþ¢9ş-§8��º§!0TR'ƍŅěűưÉ"<aE\aø÷å&ić9¨Ċ%ā¯�

�. đņŐt!'ǁƟ�&ƍŅĽcAD %Í�5kƬcĠľ�Ĕ&Č$5¥űå�	 ƑƐ��

	ǂ 

 

 



4 
 

)@5*#7ě�

Ïāċ��|���Āaæ^Ã��+.=+Ä��

ƽŽ� �  

ƲÑŌŊ¿Ä� ŉtŌŊÄƥ� �ØŌŊÄŎ  
 

2012Ó&ąƥŎÄń&ÇíƏĕ!'�ƛÒÄś%ƛ
�Œ& 6.5%%ĿơưÉ%Ƹx���©
��5�"�ň�6 	5��&2
%ƚÓ�ĿơưÉ�ƿASD�, Autism Spectrum Disorderǀ
�¼�� 	5¥űå�úÿ�6 �4�ASD �+&ĳƉ�Āý�áƅg¥Ĝ%$� � 	
5�ASD �'��&ưÉįåƿÍonĥ�źô�ìƇƠĂ�Ɨ{ŀg±ĵ$#ǀ
3ę�$Ĵ
Ĥºƴ!´Ʊ9ì�5�"�¾	��&2
$İġ!�îåŀ$EM^Eİí"$� 	5¥ű

å��5�îåEM^E'�
�ļ9ƎĿ�5��!$���Ĺ9õ��ę�$ļğ%Ŧ41�

��5�ÇƯ%�ASD�'
�ļ&Ŧçı�Ƽ	��6,!�ASD�&ƺŮū&EM^Eİí
%�	 '¾�&ņŐ��6 ��0&&�ASD �&EM^Eİí%�	 '�,4ģł�6
 �$
���eć!�ƀņŐ!'�ĿơưÉ&S<?Vd@d9ĿƆ�5�"9łŀ%ŏ�&

žħj&U]Za�ĩÆ�6 ���HPA Ƙ%ƫ� 0ěűưÉ��5¥űå�úÿ�6 	
5��čŞŀ%šƐ'� 	$	���!ō��' ASD�&EM^Eİí9ƌ��5�"%�
��,��ASD �'Á��è��Ɨ{ŀ%g±ĵ$�"�¾	��&ůċ%'�ĿơưÉ"	

�"��$���6%25EM^E�ÛƵ� 	5¥űå0�5�/�ASD �&EM^Eİ
í""0%Ɵ�ű�įå0¨Ċ%ėƊ���p²' ASD�&EM^Eİí%eÆ&�©�-3
6�&!�69ŝq���&ëŧ%�	 Ū� -�	� 
 



5 
 

.1,%!?B�

.1,%!?Bę�

ùRF½a�V��Ď ÓàÖ}�ïÂ��Yã���

î�� u ��Dsë� {v ��b� CĂ ��

�đĄw}®Mw}Ċ� NĈV�Ö}ÑØÖ�

� Ɨ{gĤ�ƿPhysical Inactivityǀ'�Ƽž¶�°ĭ�Ƽžř%ĝ�œǃ&Ğ&�Ʈ³Â!�
5ƿWHO, 2009ǀ�Ɨ{gĤ�� ³"$5sƂŀ$Ļç"� '��:��¸řÎļ���ų
Ļç$#�Ņ36 	5��čƚ&ņŐñĔ'
�ļ1;]KR<Vdļ$#ŘŋĻç&ĿĽ\

EC"$4ß5�"0ň­� 	5�ŵěű%Í�5�Ɵ�&ëŧ9Ū�5��/%�đĿƂ!

'Ɨ{gĤ�%ƫ�5čƚ&ņŐ�©9ŝq��pÞ�ƑƐ9ƞ/5��
�"��	� 
�

�

.1,%!?BĚ�

ùRaS�����[ÁÆaÉ�S��

¼¹�è �ėì«�� �ėº¯Um ��

�ĔWõĕ¤»~ÇdÅK³nR^c}ÑØ�ė�®bw}ĒÚ�Đ�åA}Å��·µ�

� ŵ�%'�Ʒ&Ƃé
3rū&ìé9ĳƉ�5ěĘ��5��Ɨ{�|
30rū&ìé9

ĳƉ�5�"�¥ű!�5�ò�'��&ěĘ&ěű9ĩÆ�5�"!�àƗ&Ť�49ĩÆ!

�$	
"Ū����&MTJCE!'��&ěĘ&ěű9ĩÆ�5�"9łŀ"� �ìé9

êƕ�5Ɨ{�|&�Ķ9|ñ��&!ŝq��	� 
 

 

.1,%!?Bě�

EäÛË_
DäčË_Û�Āa\Ć�ĀaĆÿá�éz��f���Ď��	

��

I�� yę�Qìwûę��O�mę�

ę¡ÀcÎÔÒw}� V�Ö}ă� V�+5B-}Ö�

� ¿ŵŁƓ&Ɵ�Ƨ'ěűÏ·9ù��Ɵ�Ƨ&Ŷ"Ŵ&ƥyƪ%Ɖ�Äŀ%ŋŠ&�

$�4'Ū�36$	��
���ƗƟ�&2
$Ŵ&Ŕĺ��ôú&Ƴĺ�Ŕ&Ɵ�

ƧŹÀå9½���5"	
¹ª�ƚÓƆ365���!�Ɵ�Ƨ"ěűŀ%Ɲš�5

¥űå��5Ɵ��Ƨ"&ƫƝ9û5�/�ŴƟ�&Ŕĺ��ôú&Ƴĺ�ƥ%��5

Ɵ��Ƨů�ƥ"Ɵ�ƧƝš&ŹÀå�2*Ɵ�ƧŁƓ�ŹÀå%#&2
%½�9h

�5
9lđ&eight-figure coils"l¦&Ňğ�Ĭƃť!Ęñ��lƝĿŇğ�ĬĢ9
ĵ	 ėƊ��šĔ%�	 ŝq�5� 



6 
 

.1,%!?BĜ�

ç�Þg�ý�����"@+;@�ĉG�

h­�ā� 1ė�H�VxĂ 1�

1¡ÀcÎÔÒw}� V�Ö}ăV�²Đ}Ö�

� ŵ&Ʀƅ$>P]Bdī!�5žř'<aE\aƳ~Ãŀ%¢4ƙ,65"Ū�36 ���

�
��ŵ%0<aE\a£Ê{1<aE\a~Ãŀ%žř9¢4ƙ. GLUT4�Ã·�5�"
�Ĉ3
%$� �4�ŵ'<aE\a~Ãŀ%žř9¢4ƙ.¥űå��5���!�<aE

\aŜŰ�é¹uơŠƖ!�5 PI3-ANdH&ƭÉ�(`dMVOa)9[JMŵÈ�%öh�
 <aE\a&|ĵ9õ����Ċ%ŵ&ř¢4ƙ-Ɯ×�zf�5
ėƊ��� 
 



7 
 

ć�w}küqo�

�

ć�w}�

ą´�����


