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Ě Ğ Ė Ĕ :ċ ő Ĵ . ® ¯ ŷ ń ¦ Ľ Đ - Ţ w ° Ý ¬ _ Q b � Ą > � R ' ª � � �
catechol-o-methyltransferase(COMT)k�>s�#EmJgbtœč¾�"-�£(�;�)>
Ŋã�#  (Nature 2008 Kanasaki et al)�®¯ŷń¦ĽĐ)^NYaOGKeSdg].ďÒ,2
�;Ųyă�0�®¯äAeMaeÙØË>è�;Đ}.�ńĤ�ô¾(6"-Å®¯ŷń

¦ĽĐĒĐaMG�ŷ0�3#®¯ŷń¦ĽĐĐ}

,20'."-Å-rĈ,2�;Ĥ¼ďĒĐaMG

� 2 �ĝÁŷ0�z COMT ŤĦüËŢw°¨)®
¯ŷń¦ĽĐ�ŷń¦�Ĥtœč¾�ÊË�Đ�ı

)-Ūŝ6ª��<#�"�( COMT k��^NY
aOGKeSdg]ưOPħëBä¸Ŵ ċŵ$Q�

�Űřƃű�ûťŕCOMT k��^NYaOGKeS
dg]-ďÒ,20'ÿ�;Ä�>ĬİĔ,Ŋë�

;p>Ō4#�  
Ĺå-íÚŽ®¯ COMT rOG@Bo[BM.®¯ŷ
ń¦ĽĐðĐą>���COMT >s�# estradiol -
tœĉĄ�2-methoxyestradiol(2-ME)×l,8:�'-Đą�Ý¡�#�2-ME ,.ØĂĐ�ì�
Øč¾ńġßĈ�ĵĤĻÝ¡�ì�ľβħĺ�Ŕ�ì6ª��<'0;ź¤ 1Ż�  

ÄËv¤ :ĩ ƨƔƤƫƖƎƑƯƚƮƱƧƩƘƬ.¬űťůħãàĤ(ƎƊƖƎƟƈƖƙ: fat energy 32%)ĩ x�
C57Bl6 ƦƋƓƇ²ŚūŖCOMTĚXé(Ro41-0960)ŕCOMT siRNAŕmetforminx�WĦŴęťůŶÃ
�ĘơƮƙƐƱƬ(2 ĎĘ)Ƈŕ2-ME qkx�WĦŴęťůŶ 10 ĎĘħãàĤx�Ƈ²Śŕ2-ME ŵx
�Ŷ�hŵ 4ĎĘŵŻìŭūŖåæβÐáŝƁŵƊƯƓƫƯ$£ŶƦƋƓβÐáƪƊƯMIN6ÐáƇ²Ś
ūŖOPħëBä¸ŶëÍ�.k¬ăŴZŧƃ�B3j
ďpŰřƃŖŪŢŰŕƉƯƍƌƗƯƑƯ

II(AII)|Ó½�¥[ŴZŧƃ�B3jŴŜšƃ COMT ��Ŝƀŷ 2-ME ¢¹-�ŵ�õžìŭūŖ 

ÄËÒ�ƹĩ ŘCOMT k��®¯ŷń¦ĽĐ-^NYaOGKeSdg],�ś-ďÒ(�;�)
01uŏ,Ū�'�ó-ĩì>Æ'0; : ①ŷļĸų×l(10 Ş) C57BL6 [BM,20'�COMT
ŃēĒĆ�èÐ,Ö��2-ME(ŷļĸų×l 6 ŞÅ8: 4 Şũ).�ĵĤĻ-ļĸĶ>Ý¡�②2-ME
,8;ĵĤĻÝ¡�ì.�ĶĿ AMPK aeť�)Ūŝ�③metformin >×l�;)ĶĿ COMT
Ńē�«��metformin ×l,8;ĶĿ AMPK aeť�. COMT ū¶ł×l,8:Ö��④2 Ş
ũŷļĸųÜ�[BM,2�; 2-ME ,8;ńĤzj.�AeMae�ù«�)Ūŝž10 Şŷ
ļĸųÜ�,º�; 4 Şũ 2-ME ÓË×l(.ńmAeMaecXb.zj��AeMaeÙ
ØË�Ý¡�⑤MIN-6 ħĺ>Ċ0'ŅA# in vitro îŋ(.�2-ME ,8:AeMae�ùŦ�
«���2-ME .βħĺ-Ĉ±KHTb>Ŏ»�#�⑥®¯[BM(.�ĶĿ COMT ŃēĒĆ�
zj�®¯[BM,º�; COMT ū¶ł×l,8:AeMaeÙØË�«��2-ME ×l.A
eMaeÙØË>Ý¡�;p,8: COMT ū¶ł×l,8;ĵĤĻÍ�>Ý¡�⑦COMT ū¶
ł×l,8:@ecDmeKe II ,º�;â¦Ñ�Ë�qş��2-ME ×l,8:"-â¦�É
.Ö��2-ME ,8; AII-1 ¨�·{-ĒĆÖ�>ěō�2-ME -�ŵĄŕ(2-hydroxyestradiol: 
COMT -©ŕ)×l(."-�ì.Æ9<+0�⑧2-ME .�£Ë PPARγüË��°(�;  

ÜY :ĩ �öÒ�ŝƁ COMT Ş�ŗų°H?QŴƀƂº®Ş��ŧƃê»Űřƃ	Ūŵ��ŞOP
ħëBä¸-ƨƔƤƫƖƎƑƯƚƮƱƧŴ ċŵ$Q�¼Űřƃ5âkŞÆ;ŤƄūŖĩ

 
¤żŽCOMT ) 2-ME 
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456+ŽVo catechol-o-methyltransferase(COMT)Ţw°,. mRNAfŃē-³´Ë>�Ç
�;Þ�-Ţw°¨fhaplotype �ę9<'0;�COMT üËzjŢw°¨)ģĜĎÌ�ķ
þ�Ĥ¼ď�ŷń¦�®¯ŷń¦ĽĐĠ)-ėŪ�ª��<'0;���°ñï.kã(�;� 
� � � ċőĴ. COMT k�28/"-ĩì)�' 2-methoxyestradiol (2-ME)òn-ďÒĔÐĲ
>®¯ŷń¦ĽĐ_Qb[BM(�; COMT rOG@Bo[BM>Ċ0ª��#źKanasaki et 
al. Nature 2008Ż�3#�®¯ŷń¦ĽĐ(.Ĥtœč¾�AeMaeÙØË-«��ª��<
'0;�DBA-2J [BM7 dahl-salt sensitive `Oo�  spontaneously hypertensive `Oo+*^
NYaOGKeSdg]ðĐą>ĒĐ

�;ŹõŲ. COMT ŤĦüË�z0�
)�ę9<;�  
� � � COMT .EmJ`\e>kü�
�;p�À�ę9<'0;��µŬ.

EmJgbïŜ>è�;�-Ĉ{�

Ąŕ-tœ,¸l�;� Estradiol .
CYP450 , 8 : m ũ t œ ĉ Ą

hydroxyestradiol(2OH-E),tœ�<;
��2OH-E .EmJgbïŜ>è�;
EmJgbCModIe-h%(�;�2OH-E . COMT ,8:�2-methoxyestradiol (2-ME),t
œ�<;  (¤ 1)�2-ME .�hypoxia-inducible factor (HIF)-1α -ĒĆū¶£°(�;))6,Ø
ĂĐĄŕ)�'6ę9<'2:�ô¾®¯Åé,��'ńmāÁ�űŁ,iâ�;��®¯ŷ

ń¦ĽĐ(.zj�'0;�)>ċőĴ.ª���"-Å�¥�9-řŌ(ěō�<#�  
� � � COMT k�-ÐĲ.EmJ`\e�Ŋk�,�;)-ćŊ�hŀĔ,+�<'0;��
���Â+ñĻ(Ø HIF-1α�ØńġßĈ�ØĂĐ�Ø�ĕħĺŭ¶)>Û% 2-ME òn-Ūl
>ĳÔ,�<;)�COMT k�ÏŖVoŢw°¨) COMT k�ŪŝĎÌıũ-ŒćĔŏã�
�Ļ)+;�  
 
4532?� $%>8#71
������������0(��	� COMT � �=

��!<"&.-	��
�;�:*��/���,9�')��	�  
îŋ 1: ŷļĸųj,2�; COMT ŃēĒĆŐĢñï-�´  
îŋ 2: Ï�Ā¶aŴŜŚů COMT ��ŞžūƁŧgğűŪŵ$Q��ŵô�  
îŋ 3: AII mĄ�B3jŴŜšƃ COMT ��ŵę�ű$Q�dŵô�  
 
�� 1: %��$�-')/ COMT ���� ���0��*/  
�{ 1: COMT Ŷ�ŗų°H?QŴƀƂŪŵê»ƭƢƬŕmRNA UVkŞJ/ŧƃ	ŞÂƁƄƃŖ 
WĦ 1-1: 8 ŞŸ C57Bl6 [BM,ŷļĸų(Quick Fat)> 10 Şũ×l�#�ĶĿ,2�; COMT
Ńē> western blot ú,'Ŋë , mRNA ĒĆcXb>´ŦĔ PCR ,'îŋ�#�  
ĩì 1-1: ŷļĸų×l[BM(.èÐ+ COMT Ńē-ĒĆÖ��ň��<#(¤ 2A,B)��-
ŷļĸų×l,8; COMT ŃēĒĆzj. mRNA zj>xA'0+�A#ź¤ 2CŻ�  
ĳ¹ 1-1: ŷļĸų×l,8;ĶĿ COMT ŃēĒĆzj�ã9�)+:�ó,ŷļĸų×l,
8:zj�;ĶĿ COMT >ô¾��;p�(5;ł�)�'�Å,ŘN;ØļĸĶ�ì��°
ñï)-ė�Ë,ûĖ��metformin � COMT Ńē,�2�ÃŰ>îŋ�#źµŶ 1-2Ż�  
ĩ

 

@ 2ĩ ħãàĤx�Ŵƀƃßæ COMT ê»º®��  
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µŶ 1-2:10 Şũŷļĸų×l[BM,æÅ- 4 Şũ metformin ,8;s�>Ņ0�ĶĿ COMT
ĒĆŐĢ>îŋ�#�  
Ò� 1-2: metformin x�ŴƀƂßæ COMT ê»º®Ŷ�a/ťŕmRNA º®ŶħãàĤŕ
metformin x�ŧŸůŵÙŰèJƇùŽųŝŭū(@ 2A-C)Ŗ 
ÜY 1-2: ħãàĤŴƀƃ COMT þÎ��Ŵ mRNA º®ƭƢƬŶę�ũŨŕĆ"hþÎ��ŵ
RCƇÆ;ťūŖŪŢŰ COMT þÎ��Ŵę�ŧƃűÜśƁƄƃ microRNA Ŵ¥¾ťūŖ 
 
WĦ 1-3: �aĤŕħãàĤŕħãàĤ+metformin x�Ùŵßæ microRNA array ô�ƇìŚŕ
COMT þÎŵ�î microRNA ƇƓƎƫƱƜƯƏťūŖmicroRNA array Ŷ Agilent Ç release version 
15 Ƈ²ŚūŖ 
Ò� 1-3: humanCOMT3’UTRŴŶŕmicroRNA30cŵÒ6Ē%ŞRCŧƃŖƦƋƓ microRNA array
ô�ŰŶŕ@ 3 ŵ�Ŵ microRNA30c ŞħãàĤŰ��ťŕmetformin ŴƀƂ�a/ťū(@ 3)Ŗƞƙ
!½ÐáƇ²Śū�õŴŜŚůž microRNA30c Ŷ metformin x�ŴƀƂ��ťūŖ 
ÜY -hŵýģ 1: ƞƙ COMT 3’UTR Ŷ�ŴƎƮƱƜƯƏŞÑ�ťŕh metformin x�ſ
microRNA30c Ƈ9ŽūŪŵ��{ŵřƃ microRNA ƇÔØ¼Ŵô�ťŕCOMTê»º®þÎ��
Ƈ microRNA Ŵƀƃ'iŝƁ�õŧƃŖūŬť COMT3’UTR ŵ microRNA ŴƀƃþÎ��ŶÉŴƀ
ŭů¿ĐŞřƃ	žÜśƁƄƃŖ�Ŵŕmouse COMT 3’UTR ž7�Ŵ�õŧƃŖ 
 
�� 2: COMT "
(��!-�&/�#,+.����0��*/  
�{ 1:ĩ ƊƯƓƫƯzykƇOP&�Ŵ�
ŧƃ¸�ŶūűśëÏŞ�aŰřŭůžŕ

ŪŵhOPħëBä¸Ƈº¸ťſŧŚŖź

ūŕOPħëBä¸Ƈ�ťūNkŶŕŪŵ

hŵ�±ŰÏ]·º¸ƫƓƎŞħŚ	Ş

ÂƁƄůŚƃŖŢƄƁŵÒ�ŶŕOPħë

Bä¸-Ï�Ā¶aŵĘŵ·p±¯ŴŜ
šƃƎƮƓƙƱƎƇÆ;ťŕŪŵ$Q��ű

ťů COMT ��ŵnÚƇ�õťūŖ 
WĦ 2-1: ĩ 2Şũŷļĸų×l[BM,
COMT ū¶ł(Ro-41-0960 25µg/kg/day)
>×l��ĵĤĻ�AeMae��Ĩį

²Ĕîŋ>ŅA#�  
ĩì 2-1: ŷļĸų×l[BM.ô¾Ŵ×l[BM,ö�ĵĤĻ�Í���COMT ū¶ł×l
,8:�9+;ĵĤĻ-Í�)ĶĿ0-ļĸ÷Ę-«���/ļĸ0-[GdW?giýĀ

-«��ōR9<#��<9 COMT ū¶ł×l,8;ĵĤĻč¾)ďć²Ĕč¾. 2-ME -
×l,8:Ý¡�#����+�9 2-ME ,8;ńĤÝ¡.oÎ,���ńmAeMaecX
b-iâ>x0�AeMaeÙØËÝ¡>xA'0+�A#��ð- COMT ū¶,8;ĵĤ
Ļč¾. COMT siRNA ×lŅA#µŶĥ(6ěō(5#�  
ĳ¹ 2-1: �9,ŨéũŷļĸųÜ��Ą(6îŋ�;(µŶ 2-2)�  
 
µŶ 2-2Ž� Ũéũŷļĸų×l[BM(10 Şũ),º�; 2-ME ÓËs�ŌŶ(ŷļĸų×l
Å 6 Ş8:�4 Şũ- 2-ME 10ng/day s.c.×l)>ŅA#�  

ĩì 2-2: 10 Şũŷļĸų×l[BM,20' 6 ŞÅ8: 2-ME ×l> 4 ŞŅA#)�=�ů×
lı,ö�ĵĤĻfļĸĶ-Ý¡>ōR#�ŷļĸų×l(č¾ļĸ÷Ę6ōR9<�2-ME ,
8:Ý¡�#����+�9�2 Şũ×lµŶ).š0�2-ME .ŷļĸų,'«��#ńmA
eMaeāÁ>zj�!�AeMaeÙØË>Ý¡�#ź¤ 3Ż�  

ÜY 2-2: 2-MEŶħãàĤ�ŵëÏ~>-�ŴŜŚůŕÃ�ŰŶƊƯƓƫƯ$£Ƈ�ťůŕĖ�ŴŶƊ
ƯƓƫƯzykƇ~>ŧƃ5âkŞřƃŖ  
WĦ 2-3:  metformin x��ŴŜšƃ COMT ĚXŵnÚƇ�õťūŖ 

Ò� 2-3: metformin ŴƀƂßæ COMTê»º®Ş�a/ŧƃ(@ 2)ŖmetforminŶßæ AMPKŵƫƯ
ē/Ƈú\ťŕëÏƇ~>ťū(@ 4A-C)Ŗmetformin x��+COMT ū¶ł×l[BM,20'.Ķ
AMP-activated protein kinase (AMPK) -aeť��Ö��<'2:(¤ 4 A,B)�2-ME ×l,8:ĩ

 
@ 3: Ė�ħãàĤx�ƦƋƓŴ 2-ME ŞÏ�ĀŴžūƁŧ-�  
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Ķ AMPK aeť��¢È�#(¤ 4 
A,B)�oÎ,��'�metformin ×l
,8;ĵĤĻÝ¡.AeMaeÙØ

Ë-Ý¡(.+��AeMae�-

iâ>xA#(¤ 4 E,F)�COMT ū¶
ł×l.AeMae�ù>Ö��;

��,�:�2-ME ×l.AeMae
�ù>«��!#  (¤ 4 B-G)�  
ĳ¹ 2-3: metformin -|Ċ.hţ
COMT/2-ME ~±Ë-�ĻË��;� 
 
µŶ 2-4: ®¯[BM, COMT ū¶
łź± 2-MEŻ>×l�(®¯ 10 á8:)�ĵĤĻ>îŋ�#�  
Ò� 2-4: OPƦƋƓűĝOPƨƓƦƋƓŵßæ COMT ê»º®Ƈ�ć�õťūűŢƅŕßæ COMT
ê»ŶOPƦƋƓŰ�nŴ��ťůŚūŖCOMT ĚXéx�ŴƀƂÞÏâŶl/ŕƊƯƓƫƯ���Ƈ
�ŭūŖ2-ME ŴƀƂßæ AMPK ¦k/ŕÞÏâ~>űë�ƊƯƓƫƯ���ƇùŽūŖ 
ÜY 2-4: 7Ŧ COMTĚXéx�ŴƀƃÞÏâl/ŕ2-MEŴƀƃ~>ŰžWĦƩƘƬŴƀƂŕƊƯƓƫ
Ư$£Ŵ2ŹŧgğŶ¶ųŭūŖßæ AMPK ¦k/ŰŶWĦ 2-1,2-3 ŴñƁƄƃ 2-ME ŴƀƃƊƯƓƫ
Ư$£)©�²Ŷû�ŰşŨŕβÐáŴZŧƃ 2-ME T×WĦƇìŭū(WĦ 2-5)Ŗ 
 
WĦ 2-5: ƦƋƓβÐáƪƊƯŰřƃ MIN6 ÐáŴ 2-MEŕmetformin ŵT×WĦƇìŭūŖ 
Ò� 2-5: MIN6ŝƁŵƊƯƓƫƯ$£Ŷ 2-MET×ŰI+ŕmetforminT×ŰŶJ/ŞųŝŭūŖ2-ME
ŴƀƂ MIIN6ÐáŰŵ AMPK Ŷ¦k/ťūŞŕmetformin ŰŶùŽųŝŭūŖAMPK siRNA ƝƖƎƕƋ
ƯWĦƇìŚŕ2-MEŴƀƃMIN6ÐáŝƁŵƊƯƓƫƯ$£I+ŶAMPK�RkŰřƃ	Ƈñ#ťūŖ
ťŝťųŞƁŕAMPK ¦k/é AICAR ŵŻŰŶƊƯƓƫƯ$£I+ŶÅùŤƄŨŕAMPK ¦k/ŵŻ
ŰŶƊƯƓƫƯ$£ú\Ş±ŦųŝŭūŖŪŢŰŤƁųƃ�õƇìŭūűŢƅ 2-ME ŴƀƂÐá±RƑƏƛ
ƬŰřƃ PDX1 ŵ¦k/űƉƥƙƱƑƓú\űęčŧƃ MST1 ŵw'ŞÅùŤƄū 
ÜY -hŵýģ 2: �WĦÒ�ŝƁÜśƃűŕmetformin ŴƀƃëÏ~>-�Ŷ COMT Ŵ�Rťů
ŜƂŕx�&�ŶβÐáŵ�â~>Ƈ�ťůŚƃ5âkŞřƃŖCOMTđ�QLDűmetformin3jk
ŵĘŴ¿ęŞřƃ5âkŞřƃŖ2-ME ŴƀƃβÐá±RƑƏƛƬ¦k/ŶhŵÏ]·¢¹tµė
ºŴŮųŞƃŖ 
 
�� 31  COMT ( AII -�*/����0
�	*/��0��*/  
WĦ 3: COMT ĚXéx��«ŴŜŚů|Ó¼
AII ½�x�(700ng/kg/day)ŵ�B3jŕ2ŷ
2-ME 2ŷ 2-ME ŵ*ĥ¬ă 2OH-E (0 <6
10ng/day)×l>Ņ0øđ�ìîŋ>ŅA#�  
ĩì 3ŽAII ÛĪ×l(.ń¦.hŠË,Þá
ũŗÁiâ�"-Åzj�#(¤ 6)�COMT ū
¶ł×l[BM(. AII,8;ÛĪĔâ¦>ō
R#�COMT ū¶ł+AII ×l[BM,20'
2OH-E .ń¦,èÐ+¬�>Ĉ�+�A#��
2-ME ×l(.ń¦.èÐ,zj�#(¤ 5)�2-ME . PPARγ~±Ë- AII-1 ¨�·{-ĒĆÖ�
ñï,©&5 AII ,º�;â¦Ñ�Ë>Ö��#�  

ÜY -hŵýģ 3: OPħëBä¸ŰŶ AII ŴZŧƃ�Bo4kŞ
ďťůŜƂŕCOMT ��Ş
Ūŵ·pŵ�pŰřƃ5âkŞřƃŖ®C siRNA x�ƦƋƓŰž�Ŵ�õťůŚƃŖ*ĉŵ

microRNA30c ŶƞƙOPħëBä¸Űë�ƭƢƬŞ��ťůŜƂŕOP� COMT ��ŞžūƁŧ AII
�Bo4k
ďŴę�ťůŚƃ5âkŞřƃŖAII Ŷ«ÿƨƔƤƫƖƎƑƯƚƮƱƧŴĕűųƃëÍ�
.k$QŰřƂŕCOMT ��ŶëB'iŵĞŝƁž ċŵ$Q��Űřƃ5âkŞřƃŖĩ

 
@ 4ƹmetformin ŴƀƃëÏ~>ű COMT 

@ 5 COMT ĚXŶ AII Ŵƀƃ�Bo4kƇmĄťŕ2-ME Ŷ
COMTĚXŴƀƂmĄťūo4kƇw'ŧƃŞŕ2OH-EŶw
'ťųŚ 
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