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ɺɫ 

 

� ɟƄÐÁƞþBǗž�>)Ŧ�-ǧÁ�Ǝ�ȧƆ�� ?,Ȩ�h}���

: -Ū�-P�EĴɓȈ-ȰƞþĴɓ-Ȏǜ,ɉ¬�ț8<?>�)�õȜ

Ǭɨ�?�Ȓ,ǫƨxO�P�E)ƞþǗžĕ-ʚǲ)-Öʒ,&�'ĉç�

ưC,ĦA?'�>�xO�P�E,ǉȇ�>ɟƄƞþý-Ĵɓ,&�'.ɣ

<�,�?'�+���xO�P�E-w�K�(�> ionized calcium-binding 

adaptor molecule 1 (Iba1)BȧĐ�>Ĵɓ�ÐÁƞþƷ,ǖĶ�>�).ǧ<?'

�>����+�< Iba1ɻƫĴɓ-Ýȟ:ǔƫ,Ö�'.Ⱥɣ+Ȁ�Ǚ�� 

� 5"Ŝĺ,ǗžBŨ�>)�ŖÐÁh}���-Ĵɓǚ: -Ū�-Tc�

GeĴɓȈ-ȰƞþĴɓ,��>½Ŧ�ȁŇ�;0^�mO-ȧĐ�ɉ¬��

ÈȎȃ�ȧƯ-ʞǦ,�ðBɵ�>�)�ǧÁ�Ǝ-ȧƆ,Öɵ�'�>)Ĥ

�<?'�>��ɟƄƞþý,��>ƞþǗžĕ-ȰƞþĴɓ-ûǜÅǼɉ¬

)�?<-ɃŇ-ȧĐ)-Öʒ,&�'.ɡ#Ⱥɣ+Ȁ�Ǚ�� 

�  �(ɚĉç(. 6Ŭʏɴƫ�aeJeLGƞþ-ɠƫģʗǗž�ƞþąʜ	

{d�)ƞþƴǥ{d�BĹƱ��ľĮƞþƷ,��>Tc�GeĴɓ) Iba1

ɻƫĴɓ-Ȏǜ,&�'�Ȍ´úȃŇČȲï,;>ûǜÅǼĈȋã0ɤ¡ǃƕ

¬ÅǼĈȋBĦ%"�ɤ¡ǃƕ¬Å,. Iba1�ǢæýĴɓ-w�K�(�>ED1�

Tc�GeĴɓ-w�K�(�> small conductance Ca2+-activated K+ channel 3 

(SK3),Ǜ�>ġǚBɹ�"� 

� ƮƎȎɂ(.ɁƧ-Tc�GeĴɓ�h}���-ǁŪBôɢ,�C(�"

��ƞþąʜĕ 2 Ŭ�;0ƞþƴǥĕ 2 Ŭ(.Tc�GeĴɓ)h}���-

Õ,ÕăBț8� �,Tc�GeĴɓ�ȕßBƘ£��'�"�ąʜĕ 4 Ŭ

(.�Ⱦ-h}���(Ĵɓş-ȾɃǼ+ĄǗ)� -ȾɃ(Tc�GeĴɓ

ȏņ-ąħ-ǥʑBț8"�ƴǥĕ 4 Ŭ(.Ǚ�-h}���(Ĵɓŋ-ǌ�

ț8<?�Ǘžh}���BŤ=�7Tc�GeĴɓȏņ-ąħ9ǥʑ�'�

"��-;�+Tc�GeĴɓ-ąħǥʑ,;%'�h}���Ū�-ÑëB

�Ŕ�'�>GJ�:TGeKG�-ʁű�ß�=�ǧÁ�Ǝ-ȧƆ,Öɵ�

'�>°ȟƫ�Ĥ�<?>� 
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� 5"ƮƎȎɂ,��'�ľĮƞþƷȖh}���Ū�,ʍ¢û(Ǥ�ȕßB

Ŕ& Iba1ɻƫĴɓ�ț8<?"��?<- Iba1ɻƫĴɓ. ED1BêȧĐ�>��

SK3.ȧĐ���ȲĴĢǏÅǼ,.Tc�GeĴɓ-ºǑ-ąħǃƕʊ�,�Ǩ

�'�"� 

� ƞþǗžĕ-ľĮƞþƷȖ-Ǟ 3ŉňȤh}���ʊ�,��> Iba1ɻƫĴ

ɓ-ƧBāǒ�")�@�ɠƫģʗǗž{d�(.ƮƎȎɂ)ȭ2Ǘžĕ,Ĵ

ɓƧ�Ǎ¯��ǗžĕŬ,ĴɓƧ�p�O)+%"�ƴǥ{d�(.ƞþǗ

žĕŬ�<�Ŭ,��'þŕǼ,ĴɓƧ�Ǎ¯BǕ�"�¯�'ȲĴĢǏB

ÔĻ�")�@�ąʜĕ 2Ŭ(. Iba1ɻƫĴɓ.Tc�GeĴɓ-ºǑĴɓɞ

,¤�;�,ȕßBƘ£��'�"��ƴǥĕ 2Ŭ(. Iba1ɻƫĴɓ�ǗžB

Ũ�"h}���) -Ū�-Tc�GeĴɓ)-Õ-ÕăȖ,ƙȚ��h}

���-ĴɓşBŤ=ĪC(�>ǌ9ÔĻ�?"�5"�ƞþǗžĕ, Iba1 ɻ

ƫĴɓ- ED1ȧĐ�Ǎ¯��Ȓ,ƴǥĕ 2Ŭ(Čǭ,Ǎ¯�"� 

� �?<-�)�<�Iba1 ɻƫĴɓ�Ĵɓŋ�"h}���:Tc�GeĴɓ

-ʝƗ,Öɵ�>Ǣæý-Ĵɓ(�>�)�Ř�?"��ɐʝƗ-ǛƊ)+>

Ĵɓ-Ń¼Ȉ-Ɓ+�ɠƫģʗǗž{d�(9�ƞþǗžĕŹÜ, Iba1 ɻƫĴ

ɓƧ�Ǎ¯��Tc�GeĴɓ-ºǑ,¤�;�,Ǳ�ȕßBƘ£��'�"

�)�<�ƞþǗžĕŹÜ,.Tc�GeĴɓ)-Õ(<�-ƏɍȁǠBĦ

%'�>)Ĥ�<?>� 

� �ƌ-�)�<ľĮƞþƷ,��> Iba1 ɻƫĴɓ.ɤ¡©ȉ:ʝƗ,Öɵ�

>Ĵɓ(�>)Ĥ�<?>� 

�  

�  
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Żđ 

 

� ĜĥÙɥʊ�,��'�ºž:ťŲǇĹȈ,;=ƞþ�ǗžBŨ�� -ĕ

,ǲÁ´ȹ:E�dFhE��ǲƆ	��źƫʚǲȈ-ȸǼʚǲBȧƆ��ǱÜ

,ö�7ÏŢ��/�/ċ<?>��-;�+ƞþ�ƫʚǲ-ȸǜƯɾÅǼ+

Ýż.ɡ#ɣ<�,+%'�<��Ɔƒ9Ǚɷ(ȗŗƫ(�>�)�<�ʋƂ

,��'Ǜ©,öʄ�>�)�Ǚ�� 

� �?5(,ʋƂǼ+ƞþǗž,ǉȇ�>ɷ�+{d�Ȏɂ�Ĥ��?'�"�

Ȓ,ƳƦƞþ:ıĩƞþBǗž�>{d�Bɹ�"ĉç�ưC,ĦA?'�=�

ɠƫģʗǗž{d��ȾɃąʜ{d��ƞþȾɃǗž{d��ƞþƴǥ{d�

+*�Àʀ�?'�>�Challa, 2014	�5"ĜĥÙɥʊ�-ǧÁ�Ǝ,Ö�>ĉ

ç,��'9�ȏɷ-ƞþǗž{d��ɹ�<?'�>� 

� õȜ��?<-{d�Bɹ�"ǧÁ�Ǝ,Ö�>ĉç�ɷ�+ÔȀ�<ưC

,ĦA?'�>�� -ȧƆzKhYy.Íǁ,.¸ɣ�?'�+��ĜĥÙ

ɥʊ�-�ȫǚƫÐÁ.ľĮƞþ�ňȤ�'�=��ȫǚƫÐÁ-�Ŗh}�

��.ľĮƞþƷ,�ȘŖh}���.ľĮƞþÐÁ¿ø�ţÐÁ¿�;0Ƴ

Ʀʓ¿	,ǖĶ�>�ǲÁ.ţ,ľĮƞþƷ,ĴɓǚBŔ&�Ŗh}���,

;%'ÐÁ¿ø-ǁ'-¿�;0�¿�ɄǑ�¿)ȱǑ�¿	,ȁǠ�?>�

ɇĜó-óɗƥÐÁ)ŐĬɞÐÁ-ȁȐʓ.ǫȠʓ¿Bþɱ��ǫȠʓ¿-Ĵ

ɓ.�Ȏ¿,ƞþƼ�Bǋ>�œĿ)Ʃɚ, 2011; áȂ, 2011	�ʚǲȧƆ-Ď�

,Ö�>ĉç.�ɟƄƞþý,ǔ�>ľĮƞþƷ)ǫƨƞþý,ǔ�>ÐÁ¿

ø- ?!?,��'ĦA?'�>�ɟƄƞþý�ǫƨƞþý-��?,��

'9h}���-6+<�h}���-õɕ,ǖĶ�>P�EĴɓȈ-Ȱƞþ

Ĵɓ�ʚǲ-ȧƆ:ŔǕ,Öɵ�'�>�)�õȜǬɨ�?'�>� 

� ǫƨƞþý(.P�EĴɓ)�'EXe�TGe�J�Sd�f�TGe�

xO�P�E-ǖĶ�ǧ<?'�=�ƞþǗžĕ-Ȏǜ,Ö�>Ǚ�-ɍĨ�

+�?'�>�ǳƎ�EXe�TGe.Ĵɓº-GJ�:^�mO�ƞþȁǠ

ɂş-ʉ-ǮƷBĦ��)(�Ū�-Ñë-ĠƎƫB�Ŕ�'�>�Mika et al., 

2013	�EXe�TGe.ƞþǗž,Ȫ©�'Èƫ¬��ûǜÅǼ,.Ĵɓ-ȯ
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ǝ¬:ǫÕüqF�z�e-ŁƯǍ¯�ț8<?��?,Ȩ� glial fibrillary acidic 

protein (GFAP): vimentin�nestinȈ-ȧĐǍ¯�ÔĻ�?>�5"ɷ�+¥Ɔǐ

Ơƫɂş-ŁƯǍ¯�ț8<?>�)�ǧ<?'�>�Watkins and Maier, 2003	� 

� J�Sd�f�TGe.h}���ŜĺBxI��¬�>ȍ�BŔ&Ĵɓ(

�>�Mekhail et al., 2012	��?,;=ɰƦƞþ-Ŝĺ,��>ǰɭȁȐ�°ȟ

)+=�ÈȎȃ�-ȧƯ:h}���-ȧ³BȏÜ��>;�ȁȐǓȄBǽƴ

,ǮƷ�>�)�(�>)Ĥ�<?'�>�Fields, 2008; Ullén, 2009	�Ŝĺ�Ǘ

žBŨ�ǡƦ�>)�J�Sd�f�TGeƿ÷Ĵɓ�ŭ5=�ĲxI��¬

BĦ��Mekhail et al., 2012	� 

� xO�P�E.ǫƨƞþý,��>ɤ¡ǣȇĴɓ(�=�ǫƨƞþý-ƒǜ

BÒō��ĠƎƫB�Ŕ�>Űɺ+ɪÇBŔ&�õȜ�ƞþǗžĕ-ʚǲ)-

Öʒ�Ǭɨ�?�xO�P�E-ĉç�ưC(�>�ƮƎŕ(.xO�P�E

.ȕßBɃÛ��"ûǜ(ĴɓÕ-ʒɽɧBûƬ�'�=�âŊƒǜ)�'ǫ

ƨƞþýǁǚ,ğ�Ƀŀ�ǖĶ�'�>��xqDGfúxO�P�E	���

�ƞþǗž:ºž�ȓǂ+*-�ðBŨ�"ȸǼ+ƒí«(.Ŵŕ,Èƫ¬��

ûǜÅǼ,.ȕß-Ǥ�Ez�lɷ(�ƗĹɹBŘ�;�,+>�EzvGf

úxO�P�E	�Lecca et al., 2012	�5"�xO�P�E,Ȓ�Ǽ,ȧĐ�>^

�mO(�=�w�K�)�'ğ�ɹ�<?'�> ionized calcium-binding 

adaptor molecule 1�Iba1	�Imai et al., 1996	��ƞþǗžĕ,ȧĐǍ¯�>�)

�ǧ<?'�>�Ito et al., 1998	�xO�P�E,;>Òō.ǫƨƞþý-ǩż

Bɋ&ƌ(Ⱥ°Ą(�>�� -�ɐ(´ƍ,Èƫ¬�"=ƪĖ(�+�ƒǜ

,×%"xO�P�E.�E�bkGw�úțǧƆ:m�M�\�ȸȈ-ƞþ

ɉƫŞÏ-ȧƆ,Öɵ�>)Ĥ�<?'�>�5"h}����ž»BŨ�>

)� -ž»-ǺȄ,;%'VPg��ɏű�?>�� ?,�ǖ�'xO�

P�E9ŗɮǼ+Ě²BŘ�"=��»Ǽ+ĹɹB9"<�"=�>)Ĥ�<

?'�>�Lai and Todd, 2008; Fumagalli et al., 2011; Lecca et al., 2012	� 

� �ɐ�ɟƄƞþý(.P�EĴɓ)�'Tc�GeĴɓ)V}��Ĵɓ-ǖ

Ķ�ǧ<?'�>�Tc�GeĴɓ.ÐÁƞþƷȖ-h}���Ū�BǁŪŤ

=�C(�=�h}���-ÝȟBňŔ�>Űɺ+ɪÇBǣ%'�>�Hanani, 
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2005; Gunjigake et al., 2009; Katagiri et al., 2012	�Tc�GeĴɓ,.Ȗĝ�ƭʁ

ƫ K+`|i� Kir4.1�N|asW|�OV��BĢƬ�>Tr~hae(�>

connexin-43�Cx43	�s��Ũɶǚ(�> P2Y4Ũɶǚ�°ɸƫPEh�łVO

��[�ǵR�_O^�X Ca2+Èƫú K+`|i� 3�small conductance Ca2+ 

-activated K+ channel 3: SK3	+*�Ȓ�Ǽ+^�mO�ȧĐ�'�>�Vit et al., 

2006	��?<,;%'ǘ-Ĵɓ�<-VPg�BŨɶ�"=�Ū�-Ñëɉ¬

,Ȫ©�ř<VPg�Bɏű�>�)(�h}���Ū�-ñźǼÑëBǮƷ

��h}���-ÈȎ,�ðBɵ�'�>�Pannese et al., 2003; Hanani, 2005; 

Gunjigake et al., 2009	��?5(,ƞþǗžĕ-ɉ¬)�'�ûǜÅǼ,.Tc

�GeĴɓ-ĴɓǍƔ�ąħǃƕʊ�1-ȕßƘ£�Tc�GeĴɓȏņÕ-

N|asW|�OV��Ǎ¯�Hanani, 2005	�5" GFAP: S100A4ȧĐǍ¯

�Hanani, 2005	�Kir4.1ȧĐďƁ�Tang et al., 2010	�ǵƟʕƫh}��e�qF

�Ũɶǚ p75NTR-ȧĐǍ¯�Nadeau et al., 2014	: P2Y12Ũɶǚ-ȧĐǍ¯

�Katagiri et al., 2012	+*9ɍĨ�?'�=�ƞþǗžĕ-ʚǲȧƆÝż,Tc

�GeĴɓ�Öɵ�'�>� 

� V}��Ĵɓ.ŜĺŪ�BŤ=�7�)(ǙǅɞƒĢǏ-xI��ƋBûƬ

��ŜĺBƸ¦+<0,ňŔ�>ȍ�BŔ&�xI��¬�?"ʊ�-Õ,.

xI��Ƌ-ǖĶ�+����FI-ģʌ�ǖĶ���-ȾɃ(ÈȎȃ��ß

�>)�Ŗ-ģʌȾ5(ÈȎȃ��Ŵŕ,ȁȡ�>"8�ǰɭȁȐB°ȟ,�

'�>�Nave, 2010; Glenn and Talbot, 2013	�V}��Ĵɓ.xI��ƋûƬ,

¯��ɟƄƞþǗžĕ-ĲƯ´Ǻ(�>Wallerianɉƫ,9Öɵ�'�>�)�

ǧ<?'�>�V}��Ĵɓ.Ƀʑ�ūʅ�'�>Ĵɓ(�>��ƞþǗž,

Ȫ©�'Ŝĺ�<ɿ?ǡɃ¬��ř<�ûƬ�"xI��Ƌ-ʝƗ,Öɵ�>

))9,�wO�qD�WBɲȐ�xI��Ƌ-Ń¼BȣŽ��>�Ŝĺ�Ĳ

Ư�>)V}��Ĵɓ.ĲɃ¬��Ŝĺ-ĲxI��¬BĦ��Chen et al., 2007; �

Glenn and Talbot, 2013	� 

� �-;�,ǫƨƞþý�ɟƄƞþý- ?!?,��'P�EĴɓ.ƞþý

B�Ŕ�>ɷ�+ȍ�Bɰ�'�>��?<.Ȕʀ�"Ĵɓ(�>��½P�

EĴɓ�Ŕ&ȍ�:Ȓ�Ǽ,ȧĐ�>^�mO+*-êǳȀ�<�ǫƨƞþý
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-P�EĴɓ)ɟƄƞþý-P�EĴɓ.Ĕ�,ʍŒ�>ȍ�BŔ&Ĵɓ(�

>)Ĥ�<?'�>�EXe�TGe)Tc�GeĴɓ.ê,K�Hy`|i

�:K�VHy`|i�B¶�'h}���Ū�-ÑëB�Ŕ��GFAPBȧĐ

�'�>�Nadeau et al., 2014	�5" SK39ʆĴɓ(ȧĐ�>�)�ɍĨ�?'

�>�Armstrong et al., 2005; Vit et al., 2006	�J�Sd�f�TGe)V}��Ĵ

ɓ.)9,h}���Ŝĺ-xI��¬,Öɵ��ATPąħKZaeɯǋǚ A2

�ATP-binding cassette transporter A2: ABCA2	BȧĐ�>�Zhou et al., 2002	��

ɐxO�P�E,ǉȇ�>ɟƄƞþý-Ĵɓ,&�'.ɣ<�,�?'�+�

9--�xO�P�E-w�K�(�> Iba1��ƳƦĕĬƞþƷ:ľĮƞþƷ

+*-ɟƄÐÁƞþƷȖ-Ĵɓ,ȧĐ�>�)�ɍĨ�?'�>����+�

<�- Iba1ɻƫĴɓ.wO�qD�W(�>)�>ċ �̧Franceschini et al., 2013; 

Ton et al., 2013	:�xO�P�E(�>)�>ċ �̧Mori et al., 2003; Patro et al., 

2010	��=�Ȋ��?"�ċ�+��5"
xO�P�E�.ǫƨƞþý,

ǖĶ�>Ĵɓ-ĒƇ)�'ǹà�?'�=�ɟƄÐÁƞþƷȖ-Ĵɓ,Ǜ�'

ɹ�>-.řǀ(+�)Ĥ�>� 

� �ƌ-;�,�ǫƨƞþý�;0ɟƄƞþý,��>P�EĴɓȈ-Ȱƞþ

Ĵɓ-Ȏǜ�ƞþǗžĕ,ɉ¬��ǧÁ�Ǝ-ȧƆ:ŔǕ,Öɵ�'�>�)

�ɣ<�,+=&&�>����+�<ɟƄƞþý,��>ƞþǗžĕ-Ȱƞ

þĴɓ-ûǜÅǼɉ¬)½Ŧ�ȁŇ�;0^�mO-ȧĐ)-Öʒ,&�'.

Ⱥɣ+Ȁ�Ǚ��ʎ�/Tc�GeĴɓ.ƌų-;�,h}���Ū�Bôɢ

,Ť=�7�)( -ñźǼÑë-�Ŕ,Öɵ��ƞþǗžĕ,.h}���

)Tc�GeĴɓ-ʆŢ�VPg�Bɏű�>�)�ǧ<?'�>�Pannese et 

al., 2003; Hanani, 2005; Gunjigake et al., 2009	��-VPg��¾ŀ�'���)

( -ʊ�,��>ƞþîɅƫ�ʖƠ��ƞþ�ƫʚǲBȧƆ�>)Ĥ�<?

'�>��Hanani, 2012	�VPg�-¾ŀþʓ,&�'.ŮɃ,ɣ<�,+%

'�+��5"�EXe�TGe:xO�P�E.ƞþǗžĕ,ĂǼ,ûǜɉ

¬�ț8<?>�)�ǧ<?'�>��Watkins and Maier, 2003; Lecca et al., 

2012	�Tc�GeĴɓ-ûǜɉ¬,&�'.ɍĨ�Ɓ+��ęÅČȲï�t�

(.ûǜɉ¬�3)C*+�)Ĥ�<?'�>����+�<Tc�GeĴɓ
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.h}���-Ū�,ɢƵ�'�ȥ�Ť=Ì�'�>ĢǏB�'�>�)�<�

ęÅČȲï(.h}���-Ĵɓɞ)-ȩɈ9īȗ(�>"8�ȃŇČȲï,

;>�<+>ƉĴ+ÔĻ�ȴɺ(�>)Ĥ�>��ɐɟƄÐÁƞþƷȖ(-ǖ

Ķ�õȜɍĨ�?'�> Iba1ɻƫĴɓ.�ƌų-;�,ĉçŢ,;%'ĒƇ�

�+>#�(+�� -Ȏǜ:Ĵɓ-ɪÇ,&�'9�h}���-ɋĘĹɹ

BŔ&-��ʝƗȟBŔ&-��ċ¸�Ȋ��?'�+��Mori et al., 2003; Patro 

et al., 2010; Franceschini et al., 2013; Ton et al., 2013	�5"��?5(-ɟƄƞþý

,Ö�>ĉç.ĕĬƞþƷBǛƊ)�"ɍĨ�Ǚ��ľĮƞþƷBǛƊ)�"

9-.Ɓ+�"8�ľĮƞþƷ,��>ȰƞþĴɓ-ȎǜB¸ɣ�>�).Ĝ

ĥÙɥʊ�-ƞþ�ƫʚǲ-ŗʈ,ĵ�'ȵǼ)+>�Ň-Ȓǹ,ÿ�=�Ȱ

Ǝ,ɰ�à(�>� �(ɚŠč(.�ľĮƞþƷ,��>ȰƞþĴɓ(�>

Tc�GeĴɓ) Iba1ɻƫĴɓ-ƞþǗžĕ-Ȏǜ,Ǫɨ�"�ĜĥÙɥʊ�

-ʋƂ,��'�ƜŶɛƤǇĹ:G�s��eɜȚŲ�ÆĩȖŧʛ:Ĝĥȝɞ

ŞÏ-ŸǨ,Ȩ�ƴ¹�ǭ��äũ�"ÆǸ,ǊǪ�"àŐ,;>ƞþ�Ȧ+

*�ɷ�+Ď�,;>ƞþǗž-ą²�ǧÁ�ƎBȧƆ�>őʎ�Ǚ�JeL

GƞþBɚŠč,��>Ǘž-ǛƊ)�'ƽǟ�"�ʋƂǼ,9ƞþǗž-ɷ

Ś,;%'ɷ�+ǧÁ�Ǝ-ƆƒBǷ�>�)�<�ɠƫģʗǗž{d�)ƞ

þƴǥ{d�- 2&-{d�BĹƱ���?<-Ĵɓ-ȎǜBûǜÅǼã0ǃ

ƕ¬ÅǼ,Ĉȋ�ȭÃ�"� 
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ķʇ)ɐɑ 

 

1. ŠčȎɂ 

� Šč,.�6�10Ŭʏ- Sprague-Dawleyýɴƫ�ae�ǚŰ 200�400 g	30ȳ

Bɹ�"�ɣÜ 12ŕÕ��Ü 12ŕÕ-ęƐć«(ēûŏʇBɵ��řɱƶƗ�

ƶ�)�'ŏ��"�ɚŠč.ǝĸǝÅǝÅ�ŐÅĉç±Ȏɂ��·-ǹ8>

ŠčȎɂLGf�G�,ů%'Ħ%"� 

 

2. {d�Ȏɂ-ĹƱ 

� ɚŠč(.JeLGƞþ-ɠƫģʗǗž�ƞþąʜ	{d�)ƞþƴǥ{d

�BĹƱ�"�4%ɎƣO�����10 ml/kg b.w.	-ɀĥȖȆɵ,;>ɛƤ«(

�ae-ʆǑ«Ĝƚ�<əȾ,��'Ƕɦĕ�įǑĜÂȾĕɐ-ȮȽ,ƴ¹B

¯��įǑJeLGĞ)įǑJeLGƞþBɖű�"�ɠƫģʗǗž{d�(

.�JeLGƞþ-JeLGĞ�<ɫ 1 mm-�Ǩ(�ƞþ,Ƶ�>ǺȄ,Ó�

1Kź 3-0ĊŌ(ąʜ�"�ƞþƴǥ{d�(.�Ŝĺ-ĲƯBɘ�"8,Je

LGƞþ-JeLGĞ�<ɫ 1 mm-�Ǩ)ɫ 3 mm-�Ǩ- 2Kź,ì� 3-0

ĊŌ(ąʜĕ� -Õ-ŜĺBƴǥ�Žè�"�ʆ{d�)9ǄȾ.ħƬäũ

ƫɒħŌ,'ɒħ�"�ȪǛǑ. sham ope)�'ȮȽƴ¹-6Ħ��ȏɷ,ɒ

ħ�"� 

 

3.� ŎʇĹƱ 

� ƞþǗž�< 1Ŭĕ�2Ŭĕ�4Ŭĕ,ŎʇBĳŤ�"�4%ɎƣO�����40 

ml/kg b.w.	-ɀĥȖȆɵ,;>ƝɛƤ«(�ae-ƛǎȖ,Kc�c�BǆȚ

��0.02 M ��łÓƈƯɾƗ¨ƣ�phosphate-buffered saline: PBS, pH 7.4	(ʙ

Ć�"�ȃŇČȲï(ȲĴĢǏBÔĻ�>Ŏʇ,&�'. 2%P�^��E�d

nf�;0 1%m�u�yE�dnfØɰ 0.1 M ��łÓƈ �phosphate buffer: 

PB, pH 7.2	�5"ɤ¡ǃƕ¬Å,é�>9-. 0.05%P�^��E�dnf�;

0 4%m�u�yE�dnfØɰ 0.1 M PB��>�. 4%m�u�yE�dnf

Øɰ 0.1 M PB(ʘʁēǹBĦ%"�į�-ľĮƞþƷBǻű��4%m�u�y
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E�dnfØɰ 0.1 M PB,' 2�3șĕēǹBĦ��20%XO��XØɰ 0.02 M 

PBS,ƜǴ��4�(ɋǖ�"� -ĕ�O�GJX^ae�Leica CM3050 S	

Bɹ�'ě� 40 µm-ȅąƴɊBĹƱ�"� 

 

4.� Ȍ´úȃŇČȲïƴɊ-ĹƱ 

� ȲĴĢǏ-ÔĻBĦ�9-,&�'.�ȅąƴɊB 0.02 M PBS(ƺƑĕ�ľ

ĮƞþƷ-Ǟ 3ŉňȤh}���BØ7ʊ��ǫƛ)+>;�,ŠǚČȲï«

(e�x�P�"�0.1 M PB,'ƺƑĕ�1%Ņł¬JXxHy�OsO4	Øɰ 0.1 

M PB(ŝª,' 20ɃÕȪ©��"�ĲȄ 0.1 M PB,'ƺƑĕ�ƌƃI^j�

�ýʐ(ǡƣ��s�p��JMTGf,ƜǴ�Epok812�W��©ĉſőÊŚ

·š	,Ɍɜ�' 60�(�ȬŰħ��"�ľĮƞþƷǞ 3ŉňȤh}���B

Ø7ʊ�Be�x�P��H�e�xO�e�y�Leica EM UC6	,'ě� 70 nm

-ǯȥƴɊBĹƱ��CuP�af�©ĉſőÊŚ·š	ƌ,ǿȻ�"�Ëǈĕ�

ɔʕơłH��( 10ɃÕƻƖ�Ɠʂƣ(ƺƑĕ�<, 0.4%OI�ł§,' 5

ɃÕƻƖ�>�)(ȃŇƻƖBĦ%"�Ɠʂƣ(ƺƑ�Ëǈ���Ȍ´úȃŇ

ČȲï�șʀ H-7650	,'ÔĻ�"� 

 

5.� ɤ¡ǃƕ¬ÅƻƖ 

� ɤ¡ǃƕ¬ÅƻƖ. ABCɑ�avidin-biotin peroxidase complex method	�Hsu et al., 

1981	�;0ĀęȵśġǚɑBĦ%"�ABCɑ(.�5�ĹƱ�"ƴɊB 0.02 M 

PBS(ƺƑĕ�Ȗ�ƫ peroxidaseBȺÈ¬�>"8 0.3%´ł¬ƣǂƣBØ7 0.02 

M PBS( 30ɃÕŸɾ�"�0.02 M PBS(ƺƑĕ�ȰȒ�ǼȪ©Bɼƪ�>"8

,�ŝª( 1% normal goat serum�Vector Laboratories, Burlingame, CA	�1% normal 

horse serum�Vector Laboratories	�1% normal swine serum�Vector Laboratories	�

1% bovine serum albumin�BSA; Sigma, St. Louis, MO	BØ7 PBS( 30ɃÕr�a

M�PBĦ%"-$��Ŗġǚ)�'ġ Iba1ġǚ�ȶ 1	B 16�18ŕÕȪ©�

�"�0.02 M PBS(ƺƑĕ�oJ`�ȵśȘŖġǚ�ȶ 2	B 90ɃÕȪ©���

0.02 M PBS(ƺƑĕ, ABCŎɬ�Vectastain Elite ABC Kit, Vector Laboratories	B

90ɃÕȪ©��"� -ĕ 0.02 M PBS�Ǖ�' 0.05 M e�X¨łÓƈƗ¨ƣ
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�Tris-HCl buffered saline: TBS, pH 7.6	,'ƺƑ��DABɸ �0.04% 3, 

3-diaminobenzidine�;0 0.003%´ł¬ƣǂƣØɰ TBS	,'°ō¬��0.08%

�0.1%ʃłhaQ�E�{hHy(ǍÐ�"��ƌ-Ȫ©ĕ�0.05 M TBS�0.02 

M PBS�Ɠʂƣ-ŷ,ƺƑ��[�`�ȶɥŸɾBĦ%"X�GfL�X,ȼɳ

ƴɊBǿȻ��Ëǈ��"�z`��r��(ǛȭƻƖBĦ��ƌƃI^j�

�ýʐ,;>ǡƣ)�{]��,;>ȌǾĕ�w�j��,'ȿȚ��ęÅČ

Ȳï,'ÔĻ�"��Ⱦ-ƴɊ. DABɸ Ȫ©ĕ�ƹ,Þ�"ɐɑ,ů�Ȍ´

úȃŇČȲï(ÔĻ�"� 

� Āęȵśġǚɑ,&�'.��Ŗġǚ�ȶ 1	)Ȫ©��"ĕ 0.02 M PBS(

ƺƑ��ĀęȵśȘŖġǚ�ȶ 2	) 90ɃÕȪ©��"�0.02 M PBS�Ɠʂƣ

-ŷ,ƺƑ��VECTASHIELD Mounting Medium with DAPI�Vector Laboratories	

(ȿȚ��êƅȀ��U�ČȲï�Carl Zeiss LSM700	(ÔĻ�"�5" Iba1)

ED1�SK3) ED1-ÖùBɣ<�,�>"8�ĀęȘŰƻƖBĦ%"� 

 

ȶ 1. ńɹ�"�Ŗġǚ 

ġǚ ȎɂŦ ƱǏ ńɹȞȄ ȵś�>Ĵɓ 

ġ Iba1 HTN Wako, Osaka, Japan 1:200 xO�P�E 

ġ ED1 wHX AbD Serotec, Oxford, UK 1:200 ǢæýĴɓ 

ġ SK3 HTN Alomone Labs, Jerusalem, Israel 1:200 EXe�TGe 

Tc�GeĴɓ 

 

ȶ 2. ńɹ�"ȘŖġǚ 

ġǚ ƱǏ ńɹȞȄ 

oJ`�ȵśġHTN IgGġǚ Dako, Glostrup, Denmark 1:500 

Alexa Fluor 488ȵśġHTN IgGġǚ Molecular Probes, Eugene, OR 1:250 

Cy3ȵśġwHX IgGġǚ Jackson ImmunoResearch, West Grove, PA 1:250 
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6. ǹʉ¸Ʋ 

� JeLGƞþ-ɠƫģʗǗž{d��;0ƞþƴǥ{d�-ʆǑľĮƞþƷ

,��>�ƞþǗž�< 1Ŭĕ�2Ŭĕ- Iba1ɻƫĴɓƧBāǒ��ƮƎȎɂ

)ȭÃ�"�ǗžǑ�;0ȪǛǑ-ľĮƞþƷȖ-Ǟ 1ŉňȤh}���ʊ��

Ǟ 2ŉňȤh}���ʊ��Ǟ 2ŉ�;0Ǟ 3ŉňȤh}���ĭħʊ��Ǟ 3

ŉňȤh}���ʊ��Ƣ 1	- ?!?,&�' 18ɝ�&êƅȀ��U�Č

ȲïBɹ�' 160 µm×160 µm-ōɩ(ļ��"��-ļ�BƮƎȎɂ�ƞþǗ

ž�< 1Ŭĕ�2Ŭĕ-½ø,&�' 3ȳ�&Ħ��½ʊ�,&� 54ōɩ-µ

ǌBȑ"�DAPI(ȵś�?"¿BØɰ�> Iba1ɻƫĴɓ-ƧBāǒ���ōɩ

�"=-ɆòǦ±ȵŵėİBå8"�ȊāÅǼȷ®,.Wilcoxon-ŷ�ʕĈǹB

ɹ��p<0.01(ɰ�)�"� 

 

 

 

 

 

 

Ƣ 1. ľĮƞþƷ,��>½ŉňȤh}���-ñĶ 

 

ľĮƞþƷ-½ŉňȤh}���ʊ�,&�'ļ�BĦ%"Ⱦ�BŘ�� 

� � V1: Ǟ 1ŉňȤh}���ʊ� 

� � V2: Ǟ 2ŉňȤh}���ʊ� 

� � V3: Ǟ 3ŉňȤh}���ʊ� 

� � V2/3: Ǟ 2ŉ�;0Ǟ 3ŉňȤh}���ĭħʊ� 

 

 

 

 

 

 

ǫƨǑ ɟƄǑ 

 V2 

V1 

V3 

V2/3  

 
 

 



 12 

ą² 

 

1. ľĮƞþƷ,��>Tc�GeĴɓ-Ȏǜ 

� (1) ƮƎȎɂ-ľĮƞþƷ,��>Ĵɓ-ȲĴĢǏ 

� ƮƎȎɂ-ľĮƞþƷȖ-ĴɓBȌ´úȃŇČȲï,'ÔĻ�>)�h}

���-Ĵɓɞ-ʌÄ-ûǜ.É<�(�¿�Ĵɓ-ǫƛ,�Ǩ��¿ɞ-

ʌÄ.¢û(�%"�ĴɓşȖ(.�xeR�f�E:ƀɓǚ+*-ĴɓȖ

ƀÚÎ-ĢǏBƾɣ,Àț�>�)�(�"�5" 1&-h}���-Ū�

,ɁƧ-Tc�GeĴɓ�ț8<?�ȏ�-h}���BŤ=�C(�>T

c�GeĴɓȏņ.ʒą�'�=�h}���ȶɥ�Ū�-ąħǃƕʊ�,

Ǜ�'ʔű�'�>;�+ȾɃ.ț8<?+�%"�Ƣ 2A	��?<-Tc

�GeĴɓ.h}���ǁŪBĴɓɞ,¤�;�,ôɢ�&É<�,Ť=�

C(�=�ʆŢÕ,Õă.3)C*ț8<?+�%"�Ƣ 2B, C	� 

 

(2) JeLGƞþǗžĕ-ľĮƞþƷ,��>Ĵɓ-ɉ¬ 

� JeLGƞþǗžĕ�ǗžǑ-ľĮƞþƷȖ-Ǟ 3ŉňȤh}���ʊ�

BÔĻ�"� 

� ƞþąʜĕ 2Ŭ(.�h}���-Ĵɓɞ-ʌÄ-ûǜ�Ȣƒ,ɉ¬�'

�"��¿.Ĵɓ-ǫƛ,�Ǩ��¿ɞ-ʌÄ-ûǜ9¢û-55�Ŕ�?

'�"�5"Ĵɓş:ĴɓȖƀÚÎ,.ɣ<�+ɉ¬.ț8<?+�%"�Ƣ

3A	�ƮƎŕ)ȏɷ,h}���Ū�,.ɁƧ-Tc�GeĴɓ�ț8<?�

ȏ�-h}���BŤ=�C(�>Tc�GeĴɓȏņ-ąħ.�Ŕ�?'

�"����h}���)Tc�GeĴɓ-Õ,ÕăBț8� -ȾɃ,T

c�GeĴɓ�ɁĽ+ȕßBƘ£��'�"�Ƣ 3B	� 

� ƞþąʜĕ 4Ŭ(.�h}���,Ö�'.ƞþąʜĕ 2Ŭ)34ȏɷ-

ǌ�ț8<?"�5"ǝȾɃ(.ȏ�-h}���BŤ=�C(�>Tc�

GeĴɓȏņ-ąħ.�Ŕ�?'�"����h}���)Tc�GeĴɓ

-Õ-Õă�ƞþąʜĕ 2Ŭ;=¾ǝ�'�=�Tc�GeĴɓ-ȕß9�

<,Ƙ£�'�h}���ȶɥ,Ƶ�'�"�Ƣ 4A, B	��<,��Ⱦ-h 



10 µm�

N�

N�

SC�

SC�

SC�

A�

S2. UN^i�IFR@W���"Gl�eGDZ 
 
A: ,-�/0�K1�hT�)*.&+Gl$b�"�B: ,-�/0XK�)*.
&+Gl����>n	�8 	�1�#��"�C: B�dt�1�#�s2�7\
Y�)*.&+Gl�5P��,-�/0�:�:A���%�b���� 
 
N: neuron, SC: satellite cell�

N�

N�

SC�

SC�

500 nm�

C�

2 µm�

N�

N�SC�

SC�

B�

SC�C

13�



2 µm�

N�

SC�

B�

S3. '+(&R@BuC2L�IFR@W���"Gl�eGDZ 
 
A: ,-�/0Glm�?[
cO�dq3��k6��"
�GlJ�GlaM
<9�o 	�k6$b����B: A�dt�1�#�s2�7\Y�,-�/0�
)*.&+Gl��:�:A$b����gj�)*.&+Gl
hH�`=$Q4
����"� 

N�

SC�

B�

1 µm�

S4. '+(&R@BuC4L�IFR@W���"Gl�eGDZ 
 
A: ,-�/0�;��R@BuC2L�_r�Y$b�"
�,-�/0�)*.
&+Gl�:�:A
R@BuC2L�!7\��"�B: A�Et�1�#�s2
�7\Y�)*.&+Gl�`=�q]�
� �Q4�,-�/0fp�V�
�"� 
 
N: neuron, SC: satellite cell� 14�

10 µm�

N�

SC�A�

SC�

B�

A�

N�

SC�

SC�

2 µm�

B
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>�AB�"e§n���[���i��-e§n� �k©�!b�s

±w`��@<;56B¸±�/�|�'-uc(����e§n[��

�¡£�"47?28e§(tm���,��E!:>�AB/o,C0�

�-47?28e§�j!\c"�!¡£��¶�����{ 4C�� 

� zY��] 2q�"�:>�AB"zY\·]��M�r� ¦}���

,�e§¨!´N!X�"�w ���¦I�=83B9@1)s§���

!e§�sSP!`�"«² L��-���������{ 5A��:>

�ABe§n� W§X~�.��-uc(����{ 5C��:>�AB

�47?28e§!Q!QZ(zY\·] �#�+ J�������!

QZ� 47?28e§!�T/�'��47?28e§(e§n!¦}

U��W§X~�.�e§n!X�����,�e§�sSP!`�

�¤�������{ 5B�� 

� zY��] 4q�"�:>�AB!e§¨!´N!X�"�w��	*,

"�
�+.�*	 H����X���,�K¨(�w ¦X�����

e§�sSP!`�"�«²�����e§n� @<;56B¸±/�'

-uc(�����:>�AB�47?28e§!Q!QZ"zY��] 2

q*,�+ J������47?28e§!�T"E¡�"�'+.�

zY\·]$�������¡£":>�AB�����+��:>�AB

�!Q!WZ°�����%��E!:>�AB/o,C0��-47

?28e§�j!\c"�¶���-uc�����{ 6A, B��:>�A

B!e§ntm��pC �¶��47?28e§��i�.��-�

/�'-uc(����{ 6C�� 

 

2. gdzY� ��- Iba1¯}e§!�� 

� (1) �v�¢!gdzY� ��- Iba1¯}e§!�� 

� �v�¢!gdzY� ��� Iba1  ��-_�/®��¬F�xIO�

y/a	��gdzY�� µGX����T/l�� Iba1 ¯}e§^�

hf������.+"� :>�AB/R&³D ���'+.�£  

¥,"ª��VE �'+.��{ 7A, B�� 



Y4. '-(&XDG{H4T�NLXD^�
�#Mr�nMI` 
 
C: .1�45�MrR�d�Fb�����Oa�#MrRi�30/*+5|
v�uf�%j�#�MrR�Fb��op��),2&-Mr�VQ��),2&
-MrgP�GJ�ey��	#�2��lu8�?�op�� 
 
N: neuron, SC: satellite cell�

16�

10 µm�

N

SC�

��

C�



2 µm�

B� N�

SC�
N�

Y5. '-(&XD]eH2T�NLXD^�
�#Mr�nMI` 
 
A: .1�45�Mrs�kW�q:��MriU@>�I`�tw�<j�#��
����	�XDG{H�m=��Aq[��	#�B: A�lz�6�$�x7�
;d_�XDG{H�m=��.1�45�),2&-Mr�?�?E��!�;d
��	#�),2&-Mr�MrR�q[�XDG{H "A�Br�uf��C
\%j�#�C: .1�45�MrRi�cZ�Brq[_%j�#� 
 
N: neuron, SC: satellite cell�

500 nm�

N�

C�

17�

2 µm�

A�

N�
SC�

B�

SC�

N�

SC�



Y6. '-(&XD]eH4T�NLXD^�
�#Mr�nMI` 
 
A: .1�45�Mrs�9hW�q:��Ku8��MriU@>�I`�tw�<
j�#������	�.1�45�),2&-Mr�?�?E��!�;d��d
��BE����	#�),2&-MrgP�GJ�ey��	#�lu8�� 
B: .1�45�Mrs�9h�d��"�MrRi�Br�cZC\�$�	#� 
C: .1�45�MrR�VQ�����S6�ey��),2&-Mr���Oa�
�	#� 
 
N: neuron, SC: satellite cell� 18�

2 µm�

B�

N�

SC�

SC�

SC�

10 µm�

C�

N�

SC�

��

SC�

SC�

SC�

10 µm�

A�

N�

SC�

SC�

SC�
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� r� Iba1Â�k·���)	���.¿�,�.a£�,�&�ED1( SK3

.Á��_e©y��.g����!�� Iba1Â�k·� ED1.U¬c��

����k·�)��¬cÄ���~i�{��~i�����Iba1 �k·

¸(§S�¬c���,�&���k·�ÆN.\u,�����ED1 �k

·¸(k·t¨� ��,�� �xi�)	�¬c������ 8A��D

¶�SK3�79�=>�vA.u+A%)	�k�;>2��¬c��
+�

ED1 � SK3 �UWl��������� 8B���*�34:/6k·� Iba1

Â�k·�QZ.|k�Lª�,�&��¼E��HO��d�¤I[¡o

b¯V��Pm�,��79�=>vA.Yº�u+A%)	�34:/6

k·�ª&*-���K��`i��ÅC� Iba1Â�k·�@�������

9A��k·t�*k·°½�§S$�"#�����¼E���)��¡oº

¢�h������� 9B��?}����* Iba1 Â�k·�34:/6k

·��B�,k·��+�Ê�«.¿�,�T]k·��,���s�-�� 

 

(2) 061/�^�zd�nj�^��
�, Iba1Â�k·�µH 

� 061/�^�¹�fÈ�z85<
)��^��85<�Ã�nj�^

��
�,��^�z�* 1 wd�2 wd� Iba1 Â�k·.Pm����¥

³�®M��� 

� ��¥³�nj�^���Ã��'�Iba1Â�k·��� 2-(1)�� 7B, 8A�

�Pm�-�)	�79�=>.R%ÅC¨�XD�´±��ÇF\���

§S.¿������ 10A���^�zd��������¥³�®M�»

*��µH.ª&������ 10B������^`Éd��z����79

�=>vA� Iba1 Â�k·���x���
+�D²��79�=>.u+

A%)	�@�����§S.�G��������Ào��34:/6k

·�79�=>.u+A%��Çq������ 10C, D���^��d��z

��'¦À��79�=>vA � Iba1 Â�k·�x��§S��G�ª&

*-��� 10 E, F�� 

� Dp¾��+� Iba1Â�k·���Ä�J�.g���¹�fÈ�z85 



A�

B�

normal'V3�

50 µm�

B�

10 µm�

f7. i`~��WTeJk�	'Iba1�hU��PDM�Ho 
 
A: Iba1�hU��WTeJk��Q�XV���'����24�78)E!�;�
r��"'�B: A����: (��;�Bvo�Iba1�hU��Iu��=I��
x��F)����'� 

DAPI� Iba1�

ED1� merged� 20 µm 

normal'V3'A� normal'V3'

DAPI� SK3�

ED1� merged� 20 µm 

B�

f8. i`~��WTeJk�	'Iba1�hU��KPM�Ho 
 
A: Iba1�hU��ED1)G�N�'�ED1�Iba1�hU���{a��N���'� 
B: ED1�hU��SK3)�N���SK3�24�78)^&:!$���N���'� 

20�



f9. i`~��WTeJk�	'Iba1�hU��|YM�Ho 
 
A: Iba1�hU��.05*1U��?c��Ap�LSnb�;�9z�'�B: A�
���: (��;�Bvo�Iba1�hU����ms��<lc�$&|Y�}�
R�����'� 
 
N: neuron, SC: satellite cell 

21�

10 µm 

A�

B�
N�

N�

N� SC�

Iba1(+)�

SC�

2 µm�

B�
N�

N�

N�

SC�

SC�

SC�

Iba1(+)�



f10. +1,*eJq_O�WTeJk�	'Iba1�hU���@ 
 
WTeJw3[Z�24�78�;�KPM�Ho)]��A: i`~��Iba1�hU
���=I�x��F)\��B: eJL�O��tp�contra��Iba1�hU���
i`~���C��%
��@)�"���C, D, E, F: eJL�	$�eJjyO�
q_p�ipsi��Iba1�hU��24�78)^&:!$��9z���F)d>�
���'���(#Iba1�hU�g�i`~�$&r�� 
 
/-�63����(#20 µm 

normal'V3�A�

���	��V3'ipsi�C�

���	��V3'ipsi�E� ���
��V3'ipsi�F�

���	��V3'contra�B�

���
��V3'ipsi�D�

22�
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3�
$cTbf 3QPm.1�45w8�V3����\Wkq�normal�

� 7.1 ± 0.3F������e��cTG 1S�PO1w�� 12.5 ± 0.4F�cT

G 2S�PO2w�� 11.0 ± 0.7F��#�u7�`:�����cTbf 2Q


!�f 3QPm.1�45KJw8�V2/3��� normal: 6.1 ± 0.2F�PO1w: 

12.6 ± 0.7F�PO2w: 8.1 ± 0.3F��#�cTG�u7�`:�����cT

bf 2 QPm.1�45w8�V2�
!�f 1 QPm.1�45w8�V1�

��cTG�u7�r9�l�"%�����neb�� V1� PO1w �u7

L�l�"%�6<��V3�V2/3�V2���%�
���cTG�u7�r9

�l�"%�����6V&���$��cTb� V3
!� V2/3���cT

G 1 S�MsZ�\Wkq neb�o=��u7�`:�/�)��#�

cTG 2 S��\W!#�u7�d���� 1 S!#EU����neb�

�r9�l�"%��������V2
!� V1��cTb�neb����

�'�r9�l�"%�����Y 11�� 

� XB]g0,3�
$cTbV3�� normal: 7.0 ± 0.3F�e� PO1w: 12.0 

± 0.4F�PO2w: 13.8 ± 0.5F��#�u7�`:�����cTb V2/3��

normal: 6.1 ± 0.2F�e� PO1w: 12.5 ± 0.5F�PO2w: 9.4 ± 0.4F��#�u7

�`:�����cTb V2�V1��cTG�u7�r9�l�"%�����

neb V3�� normal�PO1w�e� PO2w�u7L�l�"%��neb V2/3

�� PO1w�PO2w?6<��u7L�l�"%�����neb V2�V1��

cTG�u7�r9�l�"%�����6V&���$��cTb� V3�

�cTG 1 S�\Wkq neb�o=��Dh�`:���"� 2 S��

u7�`:����neb��`:�l�"%�����cTb� V2/3���

cTG 1 S�MsZ�\Wkq neb�o=��u7�`:�/�)��

����neb��`:�l�"%��������V2
!� V1��cTb�

neb�����'�r9�l�"%�����Y 12�� 

� R�t[IxcT0,3�XB]g0,3��XBcT�" 2 SG� Iba1

v[Ms�pMHa&j;AiODp@�>N��\Wkq�o=��� 

� t[IxcT0,3���_^ 1-(2)�Y 3,� 4��>N�%�!	�.1�

45�*+2(-Ms�?�?C�l�"%��Iba1v[Ms�_^ 2-(1) 



compartment size : 160 µm × 160 µm�

ipsilateral 
contralateral�

111. 0$%D(�+)0$6����Iba1C3*A�2 
 
9-8�V3���V2/3��9-(1,*A2�B!�7#
 ������9-
(2,�4/���B!�:�����1,��'.
��?;8�@"�>��
���������V2���V1�9-8�?;8�������@"�>����
���� 

ipsilateral 
contralateral�
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���p < 0.01   
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V2/3 �

112. 0$5<(�+)0$6����Iba1C3*A�2 
 
9-8�V3�9-(1,&=�7#
�	��2,�B!�7#
���?;8
�7#�>��������9-8�V2/3��9-(1,*A2�B!�7#

 ��������?;8�7#�>�����������V2���V1�9
-8�?;8�������@"�>�������� 

ipsilateral 
contralateral�

���p < 0.01   
#†##��p < 0.01 ipsi vs contra �
compartment size : 160 µm  × 160 µm�

24�
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�W 9��;J��ZRmz�n��'(.&*I~�9a�@F^S�3�

2g�����W 13A��'(.&*I~�6	 	�i�p=%T5��

����W 13B�� 

� V>[f,)/���YD�bP,)/�n��+-�01�'(.&*

I~�<�<?s�!$�Iba1 �YI~�ey{��'(.&*I~�9

a�@F^S�3�2g�����4y��+-�01�'(.&*I~

�<�<?q�Ur���#_�;J�$��W 14A, B���� 	� Iba1�

YI~�+-�01x��\���"���y{�+-�01�I~Mc

X�Q}%u��["N!$� 	�{����#_s�!$���� Iba1

�YI~�qy��+-�01�I~M�njl�kL�l��#���!

N"G�$�+-�01�4y��#�E
!$#�3%s���W 14C�� 

� �!���YD�bP,)/�V>[f,)/��Iba1 �YI~�V>b

PC� ED1 tB�|7%;J��ZRmz�W 15A��w:���V>@�

C 1O�bPa�KHV>]q� ED1tB�`8�� Iba1�YI~s�!

$��W 15B��vda��ZRmz�w:���!��|7%s����

��W 15C��V>@�C 2O�W 15D, E��V>[fC 1O�W 15F, G��

V>[fC 2O�W 15H, I���n��_;J�$��o�V>[fC 2

O�bPa�W 15H��� Iba1�YI~� ED1tB�`8Ah����� 

 

 

 

 

 

 

 

 

 

 

 



X13. (.)'WCE�H2R�OMWC]���$N{�tNIa 
 
A: Iba1�YN{�ZTkw�l��+-2'.N{�?b�EJ^U�8�6g�$�
B: A�q��7�%��8�@e_�Iba1�YN{�+-2'.N{�<�!��i

nB�~j�&V;���
$� 

X14. (.)'WC[fH2R�OMWC]���$N{�tNIa 
 
A: Iba1�YN{�/1�45�+-2'.N{�A�ADo�6g��
$�B: A�
q��7�%��8�@e_�C: A�K��7�%��8�@e_�Iba1�YN{�
/1�45u}�\���#���vx�/1�45�N{P�[#Q"%�!��
x���
$�q~:����Iba1�YN{�ov��Q#L�%�/1�45�9
v&p�$���� 
 
N: neuron, SC: satellite cell�

2 µm�

N�

SC�

N�

Iba1(+)�

C�

B�A�

26�

10 µm�

N�

SC�

A�

B�

Iba1(+)�

SC�

Iba1(+)�
2 µm�

B

N�

SC�

SC�

1 µm� N�

SC�B�
Iba1(+)�

1 µm�

N�

C

��
SC�

Iba1(+)�



X15. WCcSH�Iba1�YN{�ED1rG�y= 
 
cSb�OMWC]o�ED1rG�`>��Iba1�YN{�~j��p�"%�m�
[fH2R�Fh�	$�9zsdb��|"�y=&p��
� 
 
,*�30��
�% 20 µm 27�

normal�

Iba1/ED1�

A�

C����1��contra�

G����1��contra�

���1��ipsi�B�

F� ���1��ipsi�

E����2��contra�

I� ���2��contra�H� ���2��ipsi�

D� ���2��ipsi�



 28 

ùĔ 

 

1. iWoǍǸ)đź("	# 

� ȊĻä$*EXGCŬØ)ȎŴøȿƖœiWo%ŬØŽƥiWo>đź���

òú¹Ȓȯ})ŬØ�ŴɁƴ)Ļä$*�¸Ʉ�ŬØ��īƉŬØ�ƁŬØ�

EXGCŬØ'&>Ɩœ��iWo�Ƞ	8;:�%�Ƙ	��ȊĻä$*E

XGCŬØ>Ɩœ)ƚŝ%�#Ƅƞ����)ȥȚ*�őè$ō.�7
(ȱ

Ŗƺ(Ɩœ>ł�:Ĭȵ�Ƙ	ŬØ$�:�%�ĻäiWođź(č�òú�

8ŬØ(Aap�T$�ŀŌƈđ�ƢŎ$�'�"Ā)ĒŒ>ǡ='	�

4ǥ§ƺŨņ�Úǂ$�:�%�'&>ùȪ��y$�:�1��È)ȁÿ

�Takahashi et al., 2011�(7:%�EXGCŬØ)ȇŋ)2>û
 sham ope$

*�½�ƺɁƴǉǨûǍ)ɇƧ6ĖąŬØżűȺ¤(��:°đ(Ȑ8'Ǽ

�*'��ǦǳŽ�6ŬØȇŋ(7:�Ś6ȍŘŬØœ )�Ò*Ǘ48;'

!�%�#	:� 

� ŬØƖœ)Ȟĵ*ȎŴøȿƖœiWo�ǴǹÞɅiWo�ŬØǴǹƖœiW

o�ŬØŽƥiWo�'&�¥ȧ�;#	:��œ6ŁɃ(7:ȎŴƺ'ŬØ

rǟ>Ċç�#	:)�ȎŴøȿƖœiWo$�9�ApWBZA6ƴ¦�ǯ

)ŚŢ>Ʒ�:�ŬØ)ĉœ>Ċç�#	:)�ǴǹÞɅiWo$�9�ƒį

ƺ(�ǘěÛ6½�ěÛ(ƚ�#ApWBZA6ƴ¦�ǯ)ŚŢ>Ʒ�:7


(':�ŬØǴǹƖœiWo*ŬØ)ǹĤ)
 �Ǵ>ßë(ÞɅ�:iWo

$�½�ěÛ(ƚ�#Ʊ¼)ƴ¦�ǯ>Ʒ�:�ŬØŽƥiWo*ķē)ĊŸ

>ȉ��4(ŬØ> 2FŐßë(ÞɅ���)µ)ķē>®ƅ(ŽŒ�:iW

o$�°¦*ȋɂ�:��)Ǵǹ(ƴ2>°�:șƴŴ°¦Ơĸ>Ʒ�:

�Challa, 2014��ȊĻä$*ŬØƖœ�Zk�pq6�)ńw)ǩŬØČȅ(Ȝ

�:Øįƺ'�Ò>àǈ�:�4�ȎŴƺ'Ɩœ�ȎŴøȿƖœiWo�%Å

Ŵƺ$ŉǂ'Ɩœ�ŬØŽƥiWo�%>ǥ§��� 
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2. Ļä(ĚȠ��e�F�("	# 

� ȊĻä$* Iba1�ED1�SK3>e�F�%�#ĚȠ��� 

� Iba1*eIp_@�N%fIpJnA(Ǒzƺ(Ǡç�:�17kDa)FoMD

gÞþRq]I$�:�Imai et al., 1996; Imai and Kohsaka, 2002��fIpJnA

)½ǚ)ưſ(¶Ȝ�#�9�Ǒ(fIpJnA)«Ŵ�(¶=:ǹĞ$�:

�Ito et al., 1998���;1$(Ȑ8('!#	:JnAČȅ)ǹȴ$*�fI

pJnA�ƭųŬØ×(��:ȑ�ƣǃČȅ$�:)(ƚ��ȍŘŬØ×(�

	#ȑ�(¶Ȝ�:JnAČȅ*Ȑ8('!#	'	���fIpJnA

)e�F�$�: Iba1�ȍŘ°¦ŬØſǔ)Čȅ(Ǡç�:�%�ȁÿ�;#

	:�%8�ȊĻä$*fIpJnA(Ɗǃ�:ȍŘŬØ×)JnAČȅ)

ðȀ%�# Iba1ȢŴČȅ(ƬȔ��� 

� ED1*ĀűȚȣČȅ)nQQ�gȌŞ(Ǡç�: 110kD)ǆRq]I CD68

>ǗĶ�:e�F�$�:�ƢÆ6eIp_@�N'&)ĀűȚȣČȅ*

CD11b�CD14�CD68�CD163�CD169�CD204'&)ôå>ș�#	:��

Ǒ( CD68*Ȟ�'ǹ�Ʀ�6«ŴŢƛ)ĀűȚȣČȅ(ó�ǹǱ�#	:

�Damoiseaux et al., 1994; Horikawa et al., 2006���;8)�%8�ED1ȢŴ%

';+ɆŦǚ>Į"ƢÆ×Čȅ$�:�%�Ĳ�;��8( ED1Ǡç�Ə��

;+ɆŦǚ)ƏÎ>Ĳ�e�F�%':�ƭųŬØ×(�	#fIpJnA�

ɆŦǚ>Į"�%8�ȊĻä$*ĖąŬØſ(��: Iba1ȢŴČȅ�ɆŦǚ

>Į"&
>àŜ�:�4(Ƞ	�� 

� SK3*ƶKqSIRqO Ca2+«ŴÕ K+Tj[o�SK�_@fn�(Ɠ�:T

j[o$�:�SKTj[o_@fn�*«Ǎǀu)ǠŸ8nq]Æ)«Ŵ�

1$Ļ(Ƕó	½ǚ>Į �SK1�SK2�SK3�ȾǕȴ)Ǜ(ƕĎ�:�%�ƨ

8;#	:�Barfod et al., 2001��ÓǙ�SK3*ƭųŬØ×$*AOXpLCX

�Armstrong et al. , 2005��ȍŘŬØ×$*LVmCXČȅ�Vit et al. , 2006�(Ǡ

ç�#	:�%8�ȫļ)e�F�%�#Ƞ	8;#	:� 
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3. EXGCŬØƖœì)ĖąŬØſZk�pq)Ǽ�("	# 

� ķēƖœì)Zk�pq)Ǽ�(¶�#*é�8áÇ�û=;#	:�Ö

ƛ©ƺ(*�Ɩœ>ł��Zk�pq$*ČȅƙǭȒ)Ȳ¨�ǜŢ(ǼÖ��

¤)uƩ�Čȅ)ƭũ8ǻu��¤Ȍ)ÆŢ)Öƛ�ǼÖ�:�1�Zk�

pq�[Ip�MO(ħ:şþ(*�Čȅĺ)ȈƮ�Ǘ48;�) �ČȅȌ

)ǝȸ�À�:�ČȅǔŔº¯5ǧƜ��Ȃ��:�Sterman and Delannoy, 1985; �

Weinberg et al., 2000�� 

� ȊĻä$5ȎŴƺ'Ɩœ$�:ŬØÞɅ>û!#8 2Ňtý$Zk�pq

)ČȅȌ)Öƛ�ǜŢ(Ǽ���ȞĞ�´Ĕ�;�ÞɅ8 4Ňì$*�Ǵ)

Zk�pq$Čȅĺ)ÝƖ6nd_OTqɈȩ)ŋç>Ǘ4��nd_OTq

Ɉȩ*�Čȅǔ)œ >ł��Rq]I6zǸ'&�nQQ�g(Ŀ9ā1;

�5))�ǹ���;'!��%(7!#Öŵ�;ƫŻ��ǰȟŴťƆ$�

9��ǣ(�ȷ(ǡ
ČȅĺǼŴ)ġǬ$�:%�;#	:�Sohal and Donato, 

1979; Pannese, 2011��7!#�;8)Őâ*	�;5Zk�pq�ǼŴ���%

>Ĳ�#	:%è�:� 

� �8(ÅŴƺ$ŉǂ'Ɩœ$�:ŬØŽƥì$*�ŬØÞɅì(´Ĕ�;�

Şō��Őâ(���ČȅǔŔº¯)öƐ�ǰȐȭ('9�Čȅĺǔ(Ôȅ�

Öŵ�;#	:şþ5�!��%8�Zk�pq)ǼŴ�79ŭû�#	:

%ù�8;:� 

� ů 4C$Ĳ��7
'Čȅĺ)ÝƖ(¶�#*�ĩȬđźį)ŀÁ(7:Ůy

ƺƖœ)�ǚŴ5ù�8;���EXGCŬØƖœì)ĖąŬØſ(ƚ�#Ɩ

œZk�pq)e�F�$�: activating transcription factor 3�ATF3��Tsujino et 

al., 2000�>Ƞ	#ȑ�ƇŤ�©ƃťì´Ĕ��%�<�ATF3ȢŴZk�pq

$ǎȞ)ČȅĺÝƖ)Ǝ�´Ĕ�;��W�RĲ�����)�%79�Čȅĺ

)ÝƖ*ŬØƖœ(ǡ
Zk�pq)ǼŴƎ) 1"$�:%ù�8;:� 
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4. EXGCŬØƖœì)ĖąŬØſLVmCXČȅ)Ǽ�("	# 

� LVmCXČȅ(¶�:áÇ*ìăŬØſ>ƚŝ%��ȁÿ�Ƙ��ĖąŬ

Øſ>ƚŝ%��5)*�;(ǥ�#ŕ'	�ÓǙ�ƭųŬØ×(��:Jn

AČȅ�ŬØ�ŴɁƴ)ǠŚ6ĮƔ(¶Ȝ�#	:�%�İƝ(Ȑ8('9

�Lai and Todd, 2008; Fumagalli et al., 2011; Lecca et al., 2012���;(ǡ	ȍŘŬØ

×(��:ŬØƖœì)JnAČȅ)Ǎƛ(¶�:áÇ�Ź?('!��òú

¹Ȓȯ}(��:áÇ5ǎȞ$�ĖąŬØſ(��:LVmCXČȅ)ǹĞŸ

Ǹ©ƺ'Ǎƛ(¶�:áÇ�ȁÿ�;#	:�Vit et al., 2006; Gunjigake et al., 

2009; Katagiri et al., 2012����;(ǡ
Öƛ©ƺǼ�%)¶ȹ("	#*Ȑ8

('!#	'	� 

� ìăŬØſ(��:ŬØƖœì)LVmCXČȅ)Öƛ©ƺǼ��Ǒ(ǀĞ

ãǪÑ©ƺ´Ĕ(7:áÇ*�/0 Pannese% Hanani8)Jo�a(7:Ƌƀ

�Pannese, 1981; Hanani, 2005�(ňȗ�;:��;8)ȁÿ(7:%�ŷŠį)

Zk�pqńw*ǷŲ)LVmCXČȅ(7!#®ƅ(Ŀ9w1;#�9�Ö

ƛ©ƺ(���#½ǚƺ(5 1")Ƣu>Öŵ�#	:��;�;)Ƣu)ń

w(*ÞþƇŤ)ȯ}��9��;(7!#Ɨ)Ƣu%ǹȦ�;#	:�1�

Zk�pq%LVmCXČȅ)µ)ÊȦ*ŷŠ$ȗ 20 nmƹǂ$�9�Zk�

pqńw)Čȅ�µÜ*ǩŠ(Ŕ�	�ȊĻä$´Ĕ�;�ĖąŬØſ(��

:Zk�pq%LVmCXČȅ)ǪČöƐ©ƺŐâ*��;8)ȁÿ%�ƪ�

:�ŬØƖœì)LVmCXČȅ)Ǽ�(¶�#*Ȟ�'ǑƯ�ƨ8;#	:

��Öƛ©ƺ(*LVmCXČȅ)Əţ�LVmCXČȅµ)HjUaNjq

IMlq)Ə��ÞþƇŤȯ}-)ǓÀŧ�'&�É�8;:���'�8

ȊĻä$´Ĕ�;��Zk�pq%LVmCXČȅ)µ(ó	µÜ�Öŵ�;�

�)Ǵǹ(LVmCXČȅ�Ƿĕ'ǓÀ>ŧ����Ǝ("	#*�ȁÿ�ȏ

!��ȴĭ�:Ǝ%�#�ŷŠį)LVmCXČȅ)Zk�pq(Ȓ�#	

:ČȅȌ(Č	ǓÀ�microvilli�>Ǘ4:şþ��:%)ȁÿ�Pannese, 1981�

��:��Zk�pq%LVmCXČȅ)µ(ó	µÜ�Ǘ48;'	ƾ�z

':�ǓÀ)½ǚ*ǰȐ$�9�1��)çŝ��Ɣƺ(28;:)�įƺ

(28;:5)')ǰȐ$�:%¿�;#	:��ǎȞ)ƘŲ)ǓÀ�Zk
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�pq)ČȅȌ8Ǔŋ���Ǵ�LVmCXČȅ(·ǖ�:�%��:%)

ȁÿ�Pannese, 2002; Hanani, 2005���9��)ǓÀ(7!#Zk�pq)ǭȒ

Ż�£Ɯ��LVmCXČȅ%)µ$�©Ǹĺ)ï±�Ə��:%ù�8;#

	:�%8�ȊĻä$´Ĕ�;�LVmCXČȅ)ǓÀ5Zk�pq%)š

ȁƿƟ(¶Ȝ�#	:%ù�8;:�1�ŬØƖœì(Zk�pq%LVmC

XČȅ)µ(ó	µÜ�Öŵ�;:ȥȚ*ǰȐ$�:����Zk�pq*

ǲƦ8LVmCXČȅ%)šȁƿƟ)č(Čȅ�µÜ>��#CEq6LC

XFCq)ï±>û!#�9�Ǒ(ŬØƖœì(Zk�pq8)Ȟ�'ǹĞ

)ȃŋ�Ə��:�%�Vit et al., 2006; Hanani, 2012�8�Zk�pq%LVm

CXČȅ)µ)Čȅ�µÜǔ)ŪǊr�Şŗ�:�%$µÜ�£Ɯ�:%ù�

8;:� 

� İ(ȊĻä$´Ĕ�;�¢Čȅ)ǪČöƐ)Ǽ�%�ƨ¦zŠ)ǠŚ%)¶

ȹ("	#ùĔ�:�1�ŬØƖœì)ȍŘŬØ×(��:°đ)hFZPg

$�:��	�;)şþ5Ɩœ>ł�#	:)*ȍŘ)ķē$�:8�ċŏ

(�)Zk�pq)Čȅƙ(Ǽ��Ÿ�:�Zk�pq� ATP6 K+�NO'&

Ȟ�'ǹĞ>ȃŋ�:�%$��)Zk�pq>Ŀ9w?$	:LVmCXČ

ȅ(Ǽ��Ÿ�:��)Zk�pq%LVmCXČȅ)Ǽ���ƳžƖœ>ł

�#	'	Óȳ)Zk�pq6�;>Ŀ9w3LVmCXČȅ( ATP'&)ǹ

Ğ>��#ǜÄ���)ȯ}(��:ŬØÐǺŴ�Ƚŭ�:�%$ŬØ�ŴɁ

ƴ�ǠŚ�:%ù�8;#	:�Vit et al., 2006; Takeda et al., 2011; Hanani, 2012; 

Katagiri et al., 2012���)7
'ƳžƖœ>ł��Zk�pq8ńw)ŷŠZ

k�pq-% ATP'&)ǹĞ�£ė�#	�ØȺ*�ľ(LVmCXČȅµ(

ƕĎ�:HjUaNjqIMlq>Ƞ	#	:%ù�8;#	:�Hanani, 

2012���;(��#ȊĻä$´Ĕ�;��ǎ�)Zk�pq>Ŀ9w?$	:

LVmCXČȅǎĜ)Þþ)ƥȸ(7!#�Zk�pq%LVmCXČȅ)µ

)µÜ(ȃŋ�;�Ȟ�'ǹĞ�µÜ)�(£ė�:%ù�8;:�4�ńw

)ŷŠZk�pq-�Ò>Ä0�ŬØÐǺŴ>Ƚŭ��:ØȺ('9ǐ:%ù

�8;:� 

� İ(ȎŴøȿƖœiWo%ŬØŽƥiWo$´Ĕ�;�¢Čȅ)ǪČöƐ)
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Ǽ�%�ŚŢ%)¶ȹ("	#ùĔ�:�ȎŴøȿƖœiWo$*�ȍŘ)ķ

ē(ƚ�:ěÛ�Ʊ¼µ(ǁ!#ĮƔ�:�%8�ȊĻä$´Ĕ�;�7


'Zk�pq)ǼŴ6LVmCXČȅ)ǓÀŧ��ȫČȅµ)µÜ)Öŵ'&

)Őâ�Ɩœì 4Ň$5�ǵ�:�%'�ÙƔ�;���;(ǡ	ŬØÐǺŴ

)Ƚŭ�ĮƔ��ApWBZA6ƴ¦�ǯ)ŚŢ�Challa, 2014��´Ĕ�;:

%ù�8;:��ȄŬØŽƥiWo$*�ȎŴøȿƖœ(ǥ.Ɩœ)ƹǂ�ŉ

ǂ$�:�%8�Zk�pq(��:Čȅĺ)ǼŴ6ÔȅÖŵ�Čȅĺ)ř

ĸ'&)Őâ�Ƙ�Ǘ48;��ČȅĦ��Zk�pq*«Ǎǀu>ǠŸ$�

'	�4��)ĢǞȯ})°¦*ȋɂ�:��Ȅ�ƳžƖœ>ł��5))Č

ȅĦ(*ħ8�ǼŴ�ĮƔ�#	:Zk�pq6�ƳžƖœ>ł�#	'	5

)) ATP'&)ǹĞ)£ė(79�Ò>ł��Zk�pq'&*�ÐǺŴ�Ƚ

ŭ�«Ǎǀu>ǠŸ��6�	�%8�șƴŴ°¦Ơĸ)ŚŢ�Challa, 2014�

�´Ĕ�;:%ù�8;:� 

 

5. EXGCŬØƖœì)ĖąŬØſ Iba1ȢŴČȅ)Ǽ�("	# 

� ȍŘŬØƖœì(ƭųŬØ×(�	# Iba1ȢŴfIpJnA�Ə��:�%

�Ito et al., 1998��Ȑ8('!#tý�Ȟ�'ŬØ�ŴɁƴ)áÇ$ƭųŬØ

×(��: Iba1)Ǎƛ�´Ĕ�;#	:�ȍŘŬØ×(�	#5 Iba1>Ǡç�

:Čȅ�ƕĎ�:�%�ȁÿ�;#	:5))��)Čȅ��$�:)�Ǒ

Ƹ�;#�8��Ȟ�'â��ĄĎ�#	:�Ton8*żűŬØ>ÞɅ��i

WomUX)ìăŬØſ(�	# Iba1ȢŴČȅ)ƕĎ%��)«Ŵ�("	#

ȁÿ�#	:��;(7:% Iba1ȢŴČȅ* ED1>ËǠç�#�8��MHC-II

>Ǡç�#	:�%8��)Čȅ*ƇŤŠĎŴeIp_@�N(ȴĭ�:7


'Čȅ$�9�fIpJnA%*z':«Ŵ�ØȺ>Į"%ō.#	:��

��ƵŠ)ƇŤŠĎŴeIp_@�N%5z':Ǎƛ>Ĳ���%8�ƇŤ

ŠĎŴeIp_@�N$�:%*ƥƸ�#	'	�Ton et al., 2013��1�

Franceschini8*�ȕŸÕeDO�7,ǽǋƴiWoeDO�R192Q \UICq

eDO�)ĖąŬØſ(�	# Iba1ȢŴČȅ)ƕĎ%��)Ǎƛ("	#ȁÿ

�#	:��;(7:%�ȕŸÕeDOĖąŬØſ$*Zk�pqńw(LV
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mCXČȅ% Iba1ȢŴeIp_@�N�ƕĎ��Iba1ȢŴeIp_@�N*ED1

6 CD11b>ËǠç�#	���LVmCXČȅ)e�F�$�: glutamine 

synthetase (GS)*ËǠç�#	'!�%ō.#	:�1�ȕŸÕeDO) Iba1

ȢŴeIp_@�N*Ʊ	ǓÀ>ș�#	:��ǽǋƴiWoeDO) Iba1Ȣ

ŴeIp_@�N*ȕŸÕ%ǥ§�ǓÀ�ƤŊ��Čȅ)ƙŻ�Ə���%ō

.#	:�Franceschini et al., 2013���Ȅ Patro8*�mUXćĀŬØƖœì)ì

ăŬØſ(��: Iba1ȢŴČȅ)ƕĎ("	#ȁÿ�#	:��;(7:%�

LVmCXČȅ)e�F�$�: GFAP>Ǡç�#�8��MHC-II>Ǡç�:

Iba1ȢŴČȅ�Ǘ48;�ŬØƖœ(Ǣ��#«Ŵ����%8�ìăŬØ

ſǔ(5fIpJnA�ƕĎ��Zk�pq>ǿî�:đȠ%ŬØƖœ(7!

#$��Čȅ)Ę¡>ŒÈ�:đȠ>Ĳ��%ō.#	:�Patro et al., 2010��

1�Mori8*�ƢŎbocODCoO(°ƃ��eDOĖąŬØſ(��:

Iba1ȢŴČȅ)ƕĎ("	#ȁÿ�#	:��;(7:%ĖąŬØſǔ)DC

oO(°ƃ��ȯ})Zk�pqńw$ Iba1ȢŴČȅ)Ə�%«Ŵ�>Ǘ4�

%ō.�Zk�pq>ǿî�:đȠ>ș�:%ùĔ�#	:��)Ǎƛ�ƭų

ŬØ×(��:fIpJnA)«Ŵ�)ŏ¼Ʀ�(ȴĭ�#	:�%8�Ė

ąŬØſǔ( Iba1>Ǡç�:fIpJnA�ƕĎ�:�%ȁÿ�#	:��

�ɆŦǚ)Ǡç*¥Ǘ$�'!�%ō.#	:�Mori et al., 2003���)7


(�ȍŘ°¦ŬØſ(��: Iba1ȢŴČȅ(ƚ�:êś�¢áÇļ(7!#z

'9�1�Zk�pq)ǿîđȠ>Į")�ɆŦǚ>Į")'&�Čȅ)

Ȗª("	#5Ǉ��;�â��'	� 

� ȊĻä$5 Iba1>Ǡç�:Čȅ�ŷŠǍǸ)ĖąŬØſǔ)Ǒ(Zk�pq

ńw(Ǘ48;�LVmCXČȅ%*z':Čȅ$�:%	
Þ��ǐ8;��

�;*Şō��7
'�È)ȁÿ�Mori et al., 2003; Franceschini et al., 2013�%�

ƪ������ȊĻä$ǐ8;� Iba1ȢŴČȅ)ŬØƖœì)Ǎƛ("	#

*��È)ȁÿ%ȴĭ�:ƾ%ƊǢ�:ƾ%�ĄĎ�#	:Þ�%'!�� 

� 1�Čȅ)Öƛ©ƺǼ�(¶�#*�ƭųŬØ×(��:fIpJnA*ŷ

Šį$*Ʊ	ǓÀ>ǹ»���Öƛ$Ãĥ�#	:��ŬØƖœì(*«Ŵ�

�ǓÀ�Ƥ�':�%��ǣƺ(Ȯ�ƨ8;#	:�Lecca et al., 2012����
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'�8ȊĻä$´Ĕ�;�ĖąŬØſǔ) Iba1ȢŴČȅ*�ŷŠį$ǓÀ)Ƥ

	ȴ�Ö)Čȅ$�9�ŬØƖœì(ǓÀ>Ʊ�ŧ���:%	
�ƭųfI

pJnA%*Â)ÖƛǼ�>Ĳ����;*ƭųŬØ×%ȍŘŬØ×(�	#

Iba1ȢŴČȅ)Ȗª�z':�%(À��:Ɗ|$�:%ù�8;:��'=

 �ƭųŬØ×$*ŷŠįfIpJnA*ǓÀ(7!#ŬØČȅµ)ȹȤȓ>

Öŵ��MYaO�ŷŠ(đǍ�#	:³Ĩ�#	:%è=;#	:��Ė

ąŬØſZk�pq$*Čȅƙ-)MYaO�ƕĎ�'	�4³Ĩ�ǰǫȡ$

�9�ǓÀ>ŧ���#	'	%ù�8;:�1��ŬØƖœì(ĖąŬØſ

Zk�pq8 ATP�ȃŋ�;:�%�Hanani, 2012��ŬØƖœì(ĖąŬØ

ſ)LVmCXČȅ$ P2Y12łȝƙ)Ǡç�Ə��:�%�Katagiri et al., 2012��

ƭųfIpJnA)ǓÀ)ŧ�(* P2Y12łȝƙ�¶Ȝ�:�%�Haynes et al., 

2006��ƨ8;#�9�ŬØƖœì)ČȅµšȁƿƟ( ATP�¶Ȝ�#	:%

ù�8;#	:��;8)�%8�ĖąŬØſǔ) Iba1ȢŴČȅ5ŬØƖœ

ì(Zk�pq8ȃŋ�;� ATP(7:šȁƿƟ>ł��Zk�pqńw(

țƍ��ǓÀ>ŧ���:)$*'	%ù�8;:� 

� İ(ČȅŲ)Ǽ�("	#*�ƭųŬØ×$*fIpJnA�ŬØƖœì(

Ə��:�%�ƨ8;#	:�Ito et al., 1998��ȍŘŬØſ(��:ȁÿ*/%

?&ȏ	��ŬØƖœì)ìăŬØſ(�	# Iba1ȢŴČȅ�Zk�pqńw

(ňŻ�:�%�ƨ8;#	:�Vega-Avelaira et al., 2009��ȊĻä$5EXGC

ŬØ)ȎŴøȿƖœ%ŬØŽƥ)	�;)Ɩœì(�	#5�ĖąŬØſǔ)

ƖœZk�pqńw(�	# Iba1ȢŴČȅ�Ə����%8��È)ȁÿ(

ȴĭ�:Þ��ǐ8;����Ə�ì)Ų)Ǽ�)ęȄ>ȎŴøȿƖœiW

o%ŬØŽƥiWo$ǥ§�:%�ȎŴøȿƖœiWo$*ƖœƑ) V3��7

, V2/3(�	#�1Ňì$ČȅŲ�^�I%'9�)ìæŕ����ŬØŽƥi

Wo$*ƖœƑ) V3(�	# 1Ňì8 2Ňì(�#�8(șx(Ə���

ƾ�Ɯ��z':�%�Ȑ8('!���)�%8ŬØ)Ɩœ)ƹǂ)|

	���;�;)Ǯƛ)ƽ¾(��: Iba1ȢŴČȅ)Ǎƛ(�Ò>Ä0��%

ŰĔ�;:���$ȎŴøȿƖœiWo%ŬØŽƥiWo$�ŬØƖœ8 2

Ňì) Iba1ȢŴČȅ)ǪČöƐ>ǥ§�:%�ȫiWo%5 Iba1ȢŴČȅ�L
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VmCXČȅ)�ƑČȅȌ(�
7
(Ʊ	ǓÀ>ŧ���#	���ŬØŽ

ƥiWo$*�8(ů 14$Ĳ�Zk�pq>ɆŦ�:7
'Ǝ5´Ĕ�;��

��# Iba1ȢŴČȅ� ED1>ËǠç�#�9�Ǒ(ŬØŽƥiWo$�)Ǡç

)ƏÎ�Ǘ48;��%>ùȪ�:%�ȎŴøȿƖœiWo79ŬØŽƥiW

o(�	# Iba1ȢŴČȅ)ɆŦđȠ�Î�Ǘ48;:%	
Þ�('!�%è

�:�tŞ>1%4:%�Ɩœ>ł�#ŏ¼)Ʀ�$*ȫiWo%5Ɩœ)ě

Û(79Zk�pq�Ȟ�'ǹĞ>ȃŋ�:�%$ Iba1ȢŴČȅ�Zk�pq

ńw(țƍ�#�:%ù�8;:���ȎŴøȿƖœiWo$*Ɩœ)ƹǂ

�ȎŴƺ'�8Úǂ$�9�Zk�pq*ǼŴ��Ţƛ(·:5))Ƙ�*Č

ȅĦ(*ħ8'	�4�Iba1ȢŴČȅ�ɆŦ�:ƚŝ%':Čȅ)Ę¡Ǆ�ŕ

'	��ŬØŽƥiWo$*Ɩœ)ƹǂ�ÅŴƺ$ŉǂ$�9Zk�pq)Ǽ

Ŵ�ŭû�ČȅĦ(ħ:şþ5Ƙ	�%8�Čȅ)Ę¡Ǆ)ɆŦ)�4 Iba1

ȢŴČȅ�Ə��Ɣ��%ù�8;:� 

� �Ȅ�ŬØƖœìŏ¼)Ʀ�$Ǘ48;� Iba1ȢŴČȅ)Ə�("	#*�

ɆŦ�ľ'Ȕƺ$�:%*ù���	�'�'8+�ŬØŽƥiWo��$'

��Ɩœ)ƹǂ�ǥ§ƺÚǂ'ȎŴøȿƖœiWo$5 Iba1ȢŴČȅ�Ə��

��%�1�Ļč(ȎŴøȿƖœiWo$´Ĕ�;�Zk�pq*ČȅȌ)Ö

ƛ�ǜŢ(Ǽ��#	���Čȅĺ6ČȅǔŔº¯)öƐ*Ȑȭ$ǼŴ�Úǂ

$�!��%�'&8ɆŦ)ƚŝ%':Čȅ)Ę¡Ǆ�ŬØƖœìŏ¼)Ʀ

�$*ŕ'	8$�:�Iba1ȢŴČȅ�Zk�pqńw)LVmCXČȅ)

�ƑČȅȌ(�
7
(uƩ��Ʊ	ǓÀ>ŧ���#	��%8�ƖœZ

k�pqńw)LVmCXČȅ%)µ$�8)šȁƿƟ�û=;#	:�ǚ

Ŵ�ù�8;��)šȁƿƟ)�4(Zk�pqńw(# Iba1ȢŴČȅŲ�Ə

���%ù�8;:��)šȁƿƟ�Zk�pq)ǿîđȠ(¶Ȝ�#	:

Ǥ("	#*�8':áÇ�ǫȡ$�:��ƭųŬØ×(��:fIpJn

A�ŬØƖœ)ƹǂ(vƕ�#ƖœZk�pq8ȃŋ�;:MJYoİƝ$

ıȘƺ(5y ƺ(5đȠ�:�Lai and Todd, 2008; Lecca et al., 2012��%>ù

Ȫ�:%�Iba1ȢŴČȅ*Zk�pq(ƚ�:�8)ǌ��>û!#	:

%ù�8;:�1�ȎŴøȿƖœiWo%ŬØŽƥiWo)	�;) V2/3(�
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	#5�ŏ¼Ʀ�(��: Iba1ȢŴČȅ)Ə��´Ĕ�;��%("	#*�

Ɩœ>ł�� V3)Zk�pqńw$°đ�;� Iba1ȢŴČȅ��ÓȆ(ƕĎ�

:ȊȣƖœ>ł�#	'	 V2)Zk�pqńw(£ė�#	!��%(7:5

)$�zŐŴɁƴ(¶Ȝ�#	:�ǚŴ5ù�8;:� 

� 1�ȊĻä$* Iba1ȢŴČȅ� ED1>ËǠç�:%	
Þ��ǐ8;���

�;* ED1>ËǠç�:ƭųfIpJnA�Origasa et al., 2001; Horikawa et al., 

2006�6 Franceschini8�ȁÿ��ĖąŬØſǔ) Iba1ȢŴČȅ�Franceschini et 

al., 2013�(ȴĭ�:ǑƯ$�:��Ton8(7:ìăŬØſǔ) Iba1ȢŴČȅ

* ED1>ËǠç�'	%	
ȁÿ�Ton et al., 2013�%*z':Þ�%'!��

Ton8*ĳ8)Ļä$ Iba1ȢŴČȅ� ED1>Ǡç�'!�ȥȚ("	#*�

�)Čȅ��È(ƨ8;#	:ƇŤŠĎŴeIp_@�N%z':RCa)Č

ȅ$�:�5��*ǎ�RCa)Čȅ$�:5))z':«Ŵ�ØȺ>ơ!

�)$*'	%ùĔ�#	:��'= �ȊĻä6 Franceschini8)ȁÿ$´

Ĕ�;�ĖąŬØſǔ) Iba1ȢŴ ED1ȢŴČȅ*�Ton8)ȁÿ��ìăŬØ

ſǔ) Iba1ȢŴ ED1�ŴČȅ%*ǎ�)Čȅ$*'��ĖąŬØſ%ìăŬØ

ſ(�	#z':L`RCa) Iba1ȢŴČȅ�ƕĎ�:�ǚŴ�ĲĆ�;:� 

� tŞ)�%8ȊĻä$´Ĕ�;�ĖąŬØſǔ) Iba1ȢŴČȅ*�eIp

_@�N%5ƭųŬØ×)fIpJnA%5z':Ǎƛ>Ĳ��ȑ��ǅ6Ɇ

Ŧ(¶Ȝ�:Čȅ$�:%ù�8;:� 
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� ŬØƖœì�Zk�pq%LVmCXČȅ)µ)µÜ�£Ɯ���Ǵ$Zk

�pq>Ŀ9�LVmCXČȅǎĜ)Þþ�ƥȸ����;(7!#Zk�

pqńw)²Í>{Į�#	:CEq6LCXFCq)Ȩŋ>��À���ƨ

¦zŠ)ǠŚ(¶Ȝ�#	:�ǚŴ�ù�8;:�ŬØŽƥì$*�;8)Ő

â(��#�Zk�pq6LVmCXČȅ)ČȅĦ5Ǘ4:�4�ƨ¦ȋɂ�

ǠŚ�:%ù�8;:�1� Iba1ȢŴČȅ*ŬØŽƥiWo$Øįƺ(ČȅŲ

6 ED1Ǡç)Ə�>Ɣ�:�%�ƖœZk�pq)Čȅĺ>Ŀ9ā3Ǝ�Ǘ4

8;��%Ǆ8�Iba1ȢŴČȅ�ČȅĦ��Zk�pq6LVmCXČȅ)

ɆŦ(¶Ȝ�:ƢÆ×)Čȅ$�:�%�Ĳ�;���'= ĖąŬØſ(�

�: Iba1ȢŴČȅ*�ȑ��ǅ6ɆŦ(¶Ȝ�:Čȅ$�:%ù�8;:� 
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