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͑� ͤ 

ѕ2011 Ǿ 12 ɾ 31 ɭ˽Ɯі 

 ŐΒǀ̰� � � � � ѕ2004 Ǿ 4 ɾγͦѤɮυ̳і 
ȝǫɤ˿ƭǀàшǮΒǀЍ Βǀ̰� � � � � � ѕ2006 Ǿ 4 ɾγͦѤɧυ̳і 

 Β̰ǀ̰� � � � � ѕ2006 Ǿ 4 ɾγͦѤɧυ̳і 
  

ȝǫɤ˿ƭǀƭǀУ шǮΒǀ̶̤̰� ŐΒ̰ǀǗɝ 
  
 � � � � � � � � � � � � � � � � γͦ 
 � � Ţ̔ΒǀϋȆ� � � � � � ѕ2004 Ǿ 4 ɾі 

 � � ́ΒàƮˮ˶şǀϋȆ� � ѕ2004 Ǿ 4 ɾі 
 � � άʐşǀϋȆ� � � � � � ѕ2004 Ǿ 4 ɾі 
 � � ɿʱ˶˿şǀϋȆ� � � � ѕ2004 Ǿ 4 ɾі 
 � � Βñ̰ǀϋȆ� � � � � � ѕ2004 Ǿ 4 ɾі 
 � � ŢΒşǀϋȆ� � � � � � ѕ2004 Ǿ 4 ɾі 
 � � ́ċРșǀϋȆ� � � � � ѕ2005 Ǿ 5 ɾі 

 � � Β˶ˇ̔ǀϋȆ� � � � � ѕ2004 Ǿ 4 ɾі

2008і  � � Β˿ǀϋȆ� � � � � � � ѕ2004 Ǿ 4 ɾі 
 � � ΡōǀϋȆ� � � � � � � ѕ2006 Ǿ 4 ɾі 
 � � ʱ́˶ǀϋȆ� � � � � ѕ2005 Ǿ 4 ɾі 
 � � ́˿şǀϋȆ� � � � � � ѕ2004 Ǿ 4 ɾі 
 � � ľƼ́˶ǀϋȆ� � � � � ѕ2004 Ǿ 4 ɾі 
 � � Θ́ΒǀϋȆ� � � � � � ѕ2005 Ǿ 9 ɾі 

 � � ́˶˶˿ǀϋȆ� � � � � ѕ2005 Ǿ 4 ɾі 
 � � ̑Ȳ́˿ǀϋȆ� � � � �ѕ2005 Ǿ 10 ɾі 

 � � ɞǘşǀϋȆ� � � � � � ѕ2006 Ǿ 4 ɾі 
 � � Β˶řȲǀϋȆ� � � � � ѕ2006 Ǿ 9 ɾі 
 � � ̫̰͒ǀ̶̤ȹ� � � � � ѕ2006 Ǿ 4 ɾі 
  
 � � ëƱʱƏǊ� � � � � � � ѕ2004 Ǿ 4 ɾі

ëƱ 

ʱƏǊ� � � � � � � ѕ2004 Ǿ 4 ɾі 

ëƱʱƏǊ� � � � � � � ѕ2004 Ǿ 4 ɾі 

ëƱʱƏǊ� � � � � � � ѕ2004 Ǿ 4 ɾі 

 � � Β̃ʣ˶ƙ� � � � � � � ѕ2004 Ǿ 4 ɾі 
 � � ѱѭǈщɪγ� � � � � � ѕ2005 Ǿ 4 ɾі 
 

 

� � ǈщř˶̶̤ɪγ� � � � ѕ2005 Ǿ 4 ɾі 
  
 

 

� � ñŚǊ 
  

ǏÿϋȆ � � ´Þ¥ŐΒǈϣ̰ǀ� � �ѕ2006 Ǿ 10 ɾі 
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ϲǾ�Ţ̔�̝�ϩn�}S̑ˀ�εɦàˇ̔SŢΒƈ�

ŐΡѕŐΒі�~Ţ̔ȽΗ�Ȧϼ�Ͽǣ���SŢ̔�ɧm

]ɷĀ�Įxui}�ɲ̗|\�Tsi|S2004 Ǿўɾ�ш

ǮΒǀЍŐγ�Ȏux{�Sϑa�ùОȧ}Ţ̔ùàΒǀù

}m{�ĝ˿ΫSďƆȱ�ɗ_{̩Ć�ǲȁ]ľГ|ːϥ|
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]Ţ̔�ǔȣ|c�ы]ǗМȧ�Ģ_uΒōǶ|\��b�S

ŐΒSфƈSş͆ƈS̀ƦПϾʥ̴�~�Ù�É®�¢Þ²

лƠ|ːϥ|c�ùʈцȷ�̝̙}m{ŐΒǀ̰�НγmuT 
2006 Ǿ�S˽Ā�ыȅ�Β˶ˇ̔�ɂ^őД�\�ΒōǶ

�цȷo�u��Sǀʛɠ͵ˌ�âЍɜʶb�k�SΒōǶ

цȷ�u��Βǀɠ͵�y]{�s�ėʥǾТb 6 Ǿ}�x

uTsi|SшǮΒǀЍΒǀ̰ѕĮǀǇƉ 90 ſі�`]{�

6 ǾО�ΒōǶцȷɠ͵�Ζ]SŢ̔�ɂ]Ⱥ��k�m]

ϛ�ы]ΒōǶѕŢ̔ùі�цȷmSɷĀ�Υψ�ȣ_{]

eT 
�uSΒǀ�ͪȘǀƊлƠbȁeSÙ�É®�¢Þ²ľГ

�Ƣ̧�ȏȷo�T̐̑�ðРàˇ̔�Ǚʋ�ǣʂo�}S

ðР��Ŵ�͑�ȍş�ȡˮ|\�SðРo��wȁͨ|�

ĠȈ�͚ɇbВΥ}��TÙ�É®�¢Þ²�ĠȈ͚ɇ�П

o�Ƣ̧ǀƊ|\�TʹŹ̙��{SΒǀͪȘͭ�SŐΒ�

Ƹ�}o�Ù�É®�¢Þ²лƠѕÄ�¤SфƈSş͆ƈ̾і

��ϔ˺ȅbы]i}�К��}SûȖ�Ù�É®�¢Þ²

ľГ�`g�Ͳʥùцȷ�Пm{SΒǀЍ�ǔo�̩Ć̙Υ

ψ�ȡк|\�}ͬ_���Tk��SŊϴ�ƶeS��ы

ȅ�Βǀ̶̤ͭàȽΗͭbƢ̧̰ǀɊ΄�ВΥ�ȓŏ�ʒu

m{cui}�ͬȴo�}Ss��̶̤ͭàȽΗͭ͵ȷ�u

��Ƣ̧� 4 ǾО|ɠ͵o�i}�ΒǀЍ�υq��uďƆ

|\�Ti^muΫ˫a�SʆǀЍ� 4 ǾŇΒ̰ǀ̰�ɩ]

{�SǗМȧ�ы]Ù�É®�¢Þ²ЍМ�ùʈцȷ�̝Ɉ

o}}��SŐΒǀ̰�͇̫�Ȍc͘dSǙʋ�Βǀ�ɂ^

̶̤ͭàȽΗͭ�цȷm{]eT 
 
ќљΒǀ̰SΒ̰ǀ̰ 
ѕћіΒǀ̰ 

Β�®�¢Þ»�²½|\�Ţ̔ù|\�ΒōǶ�цȷ�

u�SâΆɠцSƢ̧ΒǀSŢ̔ΒǀSǈŚǈͪ�Ĩǈ�ƭ

c�ʗ}o�T 
M âΆɠц�Ĩǈ 
� ΒōǶ�Ţ̔¹áÒ�âƉ}m{ȫͭ}ɐo�ʱĆbȗŊ

�ʾ�уϥ̙�Ƨƭo�Tȫͭ��ȣǔ�ÆÖáÐÀ³Ò�

Ƣʆ}o�Tʆǀ��ɤǀЍ`��еʧǀЍbЏͦk�{`

�Si���ǀЍ}Ͼɗmuɠ͵}êΖm{SΒǀʨωSù

ОПēωSŢ̔ÑÖÀ«á°ØÞĮМSŢ̔ĝ˿ǀ̾Ţ̔

�ɂ]Ⱥ}m{�Ƞʪ_�ɠ͵mSùОȧà̩Ćȧ�Ǒ�S

ɠцϑa�ùʟ�Ģ_uSĝ˿ΫàďƆȱ�ˢ�uΒōǶ�

͵ȷo�T 
N Ƣ̧Βǀ 
� ΒǀbΒ}]^˶ϛ}́ċ}�̟óč̃�̶̤o�ǀƊ|

\�āäSΒ}]^˶ϛSű�́ċ�y]{˱̣m{]�g

�����]TƢ̧Βǀ(˶˿͈Sşǀ͈Ś˶͈)�ʳ̈́�

Ţ̔Βǀ�Ĩǈkq�u��ɤƽ~`��Ƣ̧S\�]�ɛ

_����|S˭˫�͔x{ѕВ˫̙�іΖ^T 
O Ţ̔Βǀ 

(ѽ) ыȅ�Ţ̔ 
� ľƼ́˶ǀSľƼЉćǀS͏ͷ́˶ǀ�Ͽʷ�Ś˶Ρō

�ƧœSЉćƼˇ̔,ĸ́Ţ̔̾�ыȅ�Ţ̔��u�muT

ΒōǶ�o�{Si���лƠ�Ͽʷ�É£Ýá|c�őД

�Ģ_{]�ȡΥb\�Tȗx{SʆǀЍ|�i���ľГ

�ɠ͵à̶̤�Ĩǈkq�T 
 (Ѿ) Β˶ˇ̔ 

�  Β|ʶmeˇ̔o�u���SΒ�č̃�y]{ʶm]˿

άbȡк|\�T˽ƜΒ˿ǀ�ľГ�`]{�ľƼÜÌÛ�

̶̤bƭŝ�ū�{`�SęċÜÌÛ|�̶̤ͭbȻȄm{

]��b˽˸|\�Tsi|S˷�ęċř˶�ǔϒ}o�Β

˿ǀ̶̤�ȗño�ùʈ�͵ȷo�Tk��SęċÜÌÛ|

�Β˿č̃�˿ά��}�SǈЫ�Ţ̔˽Ƥ|�Β˶ˇ̔�

Пm{Ţ̔¹áÒ�âƉ}m{SѧѪѮѫ`��Ї ʶ�Β˶

ď̃SΒʹ̓˿SΒǌРʵ�П��ñи�SŢ̔ȗñͭ}

ÑÖÀ«á° ØÞb|c�ǈőbϦ�ye�^�ɠ͵}̤

ѕ̶Β˿ǀSľƼΒ˿ǀSΒ˶řȲǀS Β˶ˇ̔ǀSΡōǀS

ȂΒōǀSŢΒƈǂįȧǀ�~і�Ĩǈkq�T 
P ǈŚǈͪ 

ñŊǀͪ 1 ßɾS̑Уǈͪ 2.5 ßɾSΒǡǈͪ 2.5 ßɾSΰ

6 ßɾ�Лʃ�ǈͪ� Ζ^i}���SŢ̔¹áÒ�âƉ}

m{�ΒōǶ�ȡΥ�Ạ̑ύѕЇʶ�Β˶ď̃SΒʹ̓˿S

ΒǌРʵ�П��ñиSǔιő̾і�ĆȘkq�T 
Q ΒñˌΧàΧŇ 

ŢΒƈ��s�ȧʟäSʫU�ΧŇbƾƜo�TŢΒƈ�

Їʶď̃��s��ΧŇ� � �ȯƄ}s��ƢzeΖɟ�y

]{˿άo�i}bВΥ|\�Tʆǀ��͜Žɟ́ǀ� � Ѝ

bγͦk�{`�SžǀЍ}Ͼɗm{SŢΒƈ�Пo�Χŉ

�Sİıɟ́�Пo�ɠ͵à̶̤�ɑϿo�T 
 
ѕќіΒ̰ǀ̰ 

Ù�É®�¢Þ²ЍМ�ùʈ`��Βǀ�ɂ^̶̤ͭàȽ

Ηͭ�цȷo�u��SÙ�É®�¢Þ²Ƣ̧̰̝`��Β

ǀǗМ̰̝�Ĩǈkq�T 
M Ù�É®�¢Þ²ЍМ|ːϥ|c�ùʈ�цȷ 
� фƈ\�]�ş͆ƈ�âΆ̙�Β}̍��Sвǹ�ƫe�

˶ϛ�Ɓ�|]�Ts���́ċ�`g�ȓŏάɲ��S˶

ϛ}́ċ�̟óč̃�y]{�˿άbȡк|\�TÙ�É®

�¢Þ²�Ƣ̧��oƢ̧Βǀѕ˶˿͈Sşǀ͈Ś˶͈і

|�SфƈSş͆ƈ̾�y]{äβ�Ϋ˫a�č̃Sǂįȧ

�ЇĿ�ηĒ|c�ùʈ�͵ȷo�T 
N Βǀ̶̤ͭàȽΗͭ�͵ȷ 
� Βǀėïͭ�Ƣ̧́˶ǀ̶̤ͭàȽΗͭ�`�s 2 ŏ�ū

��TƢ̧́˶ǀ�Ͽǣ�s�²Èá¾bɯeSœ_{ĵǎ

�ǗМş�âϹ�ϰx{]�Ts�Ʃş�̙̥�ǔȣ|c�

ùʈ�͵ȷo�T 
�  (ѽ) ľƼ́˶ǀSľƼЉćǀS͏ͷ́˶ǀS]���Ä�

¤}����ľГ�ʫƩ��m{]�TΒǀ̶̤ͭàȽΗͭ

�i���лƠ�Ͽʷ�ţľǔȣ|c�őД�Ģ_{]�ȡ

Υb\�Tȗx{Sʆǀ̰|�Si���ľГ�ɠ͵à̶̤

�Ĩǈkq�T 
�  (Ѿ) Βǀ̶̤ͭàȽΗͭ�ƭc�̝̙��}y�ŐΒ��

ϔ˺b\�T̐ȫŮƒ�žǇѕĂσіSŊȂθщѕşŽ˶ɏ

͍SşŽ˶ηĒSěΠşŽ˶ЈǇ�~іSȂθщ�Ђ̳�͒

{Xeo�YѕŐΒ�Ǆïі}��T 
� � (a) ̐ȫ�ŮƒžǇ�ɽϲ�Ä�¤ű�Ȯƣļ˿�Ͽʷ

���SÅÙ¸�Ò°É½b́n{]�Tȗx{SûȖ�o

�oŢΒƈȮƣǀ}ƅ���ǀƊлƠbŢΒƈН̕��ВΥ



 

 

}��Tʆǀ��S˿ǯǀЍ�бƼȮƣǯǀ̰bγͦk�{

`�Sž̰}�Ͼɗ���SŢΒƈȮƣǀ�Пo�ыȅ�̤

̶àɠ͵�ǣНo�T 
� � (b) ŊȂθщ�Į�}SɿʱşǀSΒ˿ǀSΡōǀS

Β˶řȲǀSľʐşǀ�Ϻnṳ̶ àͭȽΗͭbëʝ}��T

i���ľГ�`g�ɠ͵}̶̤�В˫̙�Ζ^T 
� � (c) ŢΒƈН̕Ђ̳ű�ŢΒƈ�ǳϕȖ�`]{�SŢΒ

ƈ��s�ȧʟäSʫU�ΧŇbƾƜo�Ts��ΧŇ}s

��ƢzeΖɟ�˿άo�i}bВΥ|\�Tʆǀ��͜Ž

ɟ́ǀЍbγͦk�{`�SžǀЍ}Ͼɗm{SŢΒƈ�П

o�Χŉ�Sİıɟ́�Пo�̶̤àɠ͵�ɑϿo�T 
 
Jљɠ͵υ̳�͟ȷ�ͬ_ɨà˷· 
 
ћљɠ͵υ̳͟ȷ�ͬ_ɨ 
ѕћіΒǀ̰�  

Βǀ̰�¥Ú§ÖÙÒ� 6 ǾŇɠ͵�ǔȣmuXΒǀɠ͵

Ô¼Ûà�¥Ú§ÖÙÒY�ůǐ�ˡɄmS̰̝͟ȷ�Ζ

xuT 
M ĨǈmuЛʃǈŚǈͪѕñŊǀͪS̑У`��Βǡǈͪі

ɠ͵�Ζ^T 
N ŦʥȖ�ấǀ�Ś Ɔ̰ǀSŢ̔ȽΗ�ɽɧ�Ͽʷ�É

£Ýá|c�Ƣ̧ǀő�Ϧ�ÿ]uΒōǶ�цȷo�T� � �  
O Ţ̔˽Ƥ|Ţ̔¹áÒ�âƉ}m{į{�Ţ̔²·ºÉ

}ǔι|c�ΒōǶ�цȷo�T 
P Ţ̔˽Ƥ\�]�Βǡ|ȫͭ}²Òá³�ǔιbĽʋ�

ΒōǶ�цȷo�T 
Q ɤǀЍSеʧǀЍ}Ͼɗm{ϑa�Ȯəɠ͵�Ζ]SÆÖ

áÐÀ³Ò�ˢ�uΒōǶ�цȷo�T 
R ŢΒƈ��ʫU�ΧŇàƢˡb\�Si���İıɟ́ǀ

�`]{Ŵ�ȼ�����|\�T͜Žɟ́ǀЍ}�Ͼɗ�

��Si�ľГ�ɠ͵�Ĩǈkq�T 
ѕќіΒ̰ǀ̰ 
� Β̰ǀ̰�¥Ú§ÖÙÒ�Ù�É®�¢Þ²�ȡΥ�̰̝

`��ǗМ̙Βǀ̶̤ͭàȽΗͭцȷĨǈ�u��ȡΥ�̰

̝�ëȠ�̰̝͟ȷ�ΖxuT 
MĨǈmuÙ�É®�¢Þ²Ƣ̧ѕ́˶͈S˶˿͈Sşǀ

͈іɠ͵�Ζ^T 
NÙ�É®�¢Þ²ǗМľГѕÄ�¤SфƈSş͆ƈ̾і

|ːϥ|c�ùʈ�цȷo�T 
OΒǀ̶̤ͭàȽΗͭцȷ�ȡΥ�ыȅ�ΒǀǗМɠ͵à

̶̤�Ζ^T 
PŐΒ̶̤ͭàȽΗͭцȷ�u�SŢΒƈН̕Ђ̳�żЂ

̳�y]{ǗМ̙ɠ͵�Ζ^T 
Q˷�S¿Â˶ϛǯǀ̰}Ͼɗm{SΡōSDDS �̶̤Н

̕�ɗ��ùʈ�цȷ�Ζ^T 
 
ќљɠ͵υ̳�˷· 
ѕћіΒǀ̰ 

M âΆɠцSŢ̔ΒǀSǈŚǈͪɠ͵�Ĩǈkq�i}�

��Sϛ�ы]ΒōǶ�цȷo�i}�̝̙}o�T 
N ͜Žɟ́ǀЍ}�Ͼɗ���SΒñΖɟ�Пo�ɠ͵�

Ĩǈkq�i}b|c�T 
O ͜Žƭǀ|\�i}�Ņ˫�SɤǀЍ�еʧǀЍ}Ͼɗ

o�i}��x{SâΆ͜Ž̰̝ɠ͵�Ĩǈkq�i}

bŷ}��˫|\�Ti�i}�ΒōǶ�ȡΥ�ùО

ȧà̩Ćȧ�˗цo�u��ƭc�Ņ˫}��T 
P ǈŚǈͪ�φɣʱʪ�üo�i}���SŢ̔�ɂ]Ⱥ

�̟ȣm]ΒōǶ�ȡΥ�Ạ̑ύͪȘ�SЇĿayİ

ǽ�Ţ̔ʱПSΒǡ}͛ǐ�Ͼɗo�i}|Єȷo�T 
ѕќіΒ̰ǀ̰ 

M Ù�É®�¢Þ²Ƣ̧̰̝`��ΒǀǗМ̰̝�Ĩǈ

���SǗМȧ�ы]Ù�É®�¢Þ²ȗñͭ`��Β

ǀ̶̤ͭàȽΗͭ�͵ȷo�i}�̝̙}o�T 
N ŐΒ�`g�Β˶řȲSΒ˶ϷЄ°²»ÒѕDDSі�ɠ

͵à̶̤�`]{žâ§ÕÞÅ²ĵ�X¿Â˶ϛǯǀ̰Y

}�Ͼɗ�Sþ�ƭǀ��]˷·|\�T 
O ͜Žɟ́ǀЍ}�Ͼɗ���SΒñΖɟ�Пo�ɠ͵�

Ĩǈkq�i}b|c�T 
P ͜Žƭǀ|\�i}�Ņ˫�SɤǀЍà˿ǯǀЍ}Ͼɗ

m{ǗМ�Ƣ̧}��âΆ͜Ž̰̝ɠ͵�Ĩǈkq�i

}bŷ}��˫|\�Ti�i}�Ù�É®�¢Þ²

�ȡΥ�Ƣ̧ǀƊĨǈ�ƭc�Ņ˫}��T 
 
ѝљɠ͵ɨˌ`��ǦėɈǛɨˌ 
ѕћіΒǀ̰�  

M Βǀ�˶ϛ̰ǀa�́Ɔ̰ǀ�õ�ȁ]Ƣ̧̣ύ�ȡ

Υ}o�bS�}�~�Įǀ́bы̾ǀʛ�`]{S

˿̰� 2 ̰̝maǦėm{]�]T�uSɢǀ�ǀő

bæţľ�ǀ́�ƫ]Tsi|S1 Ǿʳ�ɢǀS˶˿

ǀSşǀŚ˶ǀ�ϋͨ�Ĩǈkq�T 
N 2 ǾʳS3 Ǿʳ|�SťŊë�ϋͨSťȖ�ǈͪ�ëȠ

�Ζ^i}}mSϋͨ|Șụύ�ǈщ���ċȘk

qS˿ά�˘����}o�T 
O 4 Ǿʳ�SŢ͈̰̝̔�Ɍʥ}ñŊǀͪ�Ζ^TñŊǀ

ͪ�SǈŚǈͪÔ¼Ûà�¥Ú§ÖÙÒ�ĵǎ�ė

ȘkqSk��ÑÀÖ«á°ØÞ²§Û�äЄ�Ŗ

�S̑УàΒǡǈͪ�Ģ_�T 
P 5à6 Ǿʳ��SXƭǀ}ǈͪɪγ}�ϾɗċŇɣĢΰ̈Y

�mubx{̑УàΒǡǈͪ�ǈɪmS�uS˷ńǈ

ͪ|ǗМ̙�̶̤�ȗño�i}���SΒǀ�̣ύ

�˘şkq�T�`SǈŚǈͪ�y]{�S̑УΒǡ

ǈŚǈͪëƘàƐƘƝšφɣʱʪ�Ϻm{ǈɪo�T� � �  
ѕќіΒ̰ǀ̰ 

M Β̰ǀ�Ƣ̧̣ύ�ėȘkq�u�S1 Ǿʳ�ɢǀS˶

˿ǀSşǀŚ˶ǀ�ϋͨ�Ĩǈkq�T�uS2 Ǿ

ʳS3 Ǿʳ|�SťŊë�ϋͨSťȖ�ǈͪ�ëȠ�

Ζ]Sϋͨ|Șụύ�ǈщ���ċȘkqS˿ά�

˘����}o�T 
N ĊǀǾɷa�S̤ ̶Ǌ�ĂЏǤkqSǀ́ǈͪ�ĵǎ�

âǥ˘şkqȘ�ɈǛ�Ζ^T 
O 4 Ǿʳ�Sыȅ�Β̰ǀɠ͵�ВΨmSǗМȧ�ы]ɿ

ʱşǀ͈Ś ˶͈`��˶˿͈̰̝�ЈɁȡė}muT

�uSŦʥωɤ�u��˷ń̶̤�ȡḛ̝̇}mSs

�̣ύ�˘şkq�T 
 



 

 

ĮǀͭЈɀ 
 
 шǮΒǀЍ|�Sƫʫ�ŵщ́�ǔȣ|c��^Sǽȷ

24ǾȅĮθ�`]{�Sk�l��ĮθÓÀÖá�̃ȯmS

Ȣрͭ�ŜЬ�\ux{]�T 
 }e�Sii|�ǽȷ 24 Ǿȅa�ǛĮk��Ʃɺ˫�y

cΥ͊o�T 
 
(1) �¾Ñº°ØÞàÏÚ°á 

X2015 ǾȅĮǀθщΥиY�βϪo�шǮΒǀЍ��¾

Ñº°ØÞàÏÚ°á�āå��^�ɜίmuT 
� � Xûɭ�ыȅ�ǗМşbϿ�vŢ̔�ɗ��ΒōǶ�

�SǗМͲ}m{�Β`��̑ˀ�y]{�˘]̣ύvg

|��eSȫͭ�Ǐ�˙^ϑa�ùОȧbȍe˃���{

]�oTшǮΒǀЍ|�SĩϿ̙�¹áÒŢ̔�`]{XΒ

�²Í°ÕÚ²½ѕǗМǍіY}m{ϔ˺|cS̑ˀ�Ί

m��˿άm{Ţ̔�\u�i}�|c�ΒōǶ�цȷ

m�oTi�u��Sʆǀ�Ȋǀ͇̫|\�̹Ũž�ƚ

Ÿ}m{SƢ̧`��ǗМ̰̝�ţľ�ǀőSĦ�uƊо

άˆőSıȱő�Ǒ�vÑÖÀ«á°ØÞő�ͪȘ|c

��^SŢ̔ IT ȽΗ�ː̃muǝùɢªÛáË���ɠ

͵�`i�]�oTi��^�ы]ǀύSȽ}Ţ̔�Ƞ

�Ϧ�ygSƝƠ�ǐ̡m{ːϥo�ΒōǶ�̝Ɉou�S

ȯʴàɏ˃Ƞbɰ̛|ɲʁ�ùʈ�˃��oTY 
��	���

шǮΒǀЍ�Sāå��^�Β}Ϧċ�me��y]{ɰ 
̛�ƵƲȠ�ɇwSǝùɢªÛáËǀͪ�ȡΥ�Ũφȧ} 
ˀЏ��Ϧ�yguSɲʁ|Ġ�a�ǀ́�˃�{]�oT 

ћі̑У�Βǡ|ΒōǶ}m{ːϥmu]ù 
ќіƝƠ�ùU�ĠȈ����i}|̩Ć�ϔ˺mu]} 

ͬ_{]�ù 
ѝіЯ̑�ˇ̔Β�Н̕m{�u]}]^Ƭ�ȯʴ�\� 

ù 
ўіϦċ�me��ǀ�SΒ�ŗcɨ�̣�i}�΄Ƅb 

\�ù 
џіşǀ�́˶�~�ǈщ�΄Ƅb\�SX�rS~^m{Y 

�ϛƊb|c�ù 
Ѡіƃƕa��ŕή�ŵg]�Sı�ǀ�S̝ʬ�ƀg{ 

Ŗő�͙gSЄȷo�i}�ƌ��ȱn�i}�|c 
�ù 

 
(2)ĮθŇȅ�Ʃɺ˫ 

ћішǮΒǀЍàΒǀ̰�ǇƉѕ90 ſѤǽ 23 Ǿȅa�

ǈɪі 
ќішǮΒǀЍàΒ̰ǀ̰�ŜЬğ ѕɻǽȷ 24 Ǿȅ��і 
ѝі˷Ȕ́ĮθΥи�Ʃɺѕǽȷ 23 Ǿȅ��і 
� � âΆĮθ I ʃ A ɭ̳Įθ`��ƭǀĮθ´Þ·áθ

щŅ̃Įθ I ʃ�ȷͣĦ̭ͭż 3 ſ�˷Ȕ́ěΠ}o�T 
ўіƝɨϔ˺˷Ȕ́ĮθΥи�Ʃɺ 

ɈǇmuƝƠѕшǮàы̣àȰƻàǨǧàĲȇàȁ

ǫàǫʞàэŴàǧŶàѐĭǫ̠іa��Ȣрͭ|Sƭ

ǀĮθ´Þ·áθщ�ȷͣĦ̭ͭ 14 ſ�ƝƠϔ˺˷Ȕ

́}m{Јͬo�T 
 
(3)żθщšľ�˸ˉ 
ћіAO Įθ 
� ʆĮθ|�SȢрͭ�ñŊ�Ϸÿ�Βǀà́Ɔ̰ǀП

Ͼ�ɧͰβña�ЈɁmu»áÐ�y]{�ËÜµÞ»

á°ØÞ}ϛ̎ȣ̀�SɠƉ�ɈǛ�å�şǀǈщ}s

��}��Ŵ�͑��a|Sȗʋ�Įθ}�̍��Sɷ

О�ag{Βǀ�ȢoȯȢ�̟ó�̥ξmĮǀ��Žȯ

ȏȷ�̝ɈmuTǀőȾɕ�u���Sгχ�ǈщ�`

g�ŶмθƊ͓ʒ�Ľрɷ�ɓĽk��φʘɻ�~�Ņ

̃m{]�T 
Žʟͭ�ǔm{�S��²Òá³�ƭǀɠ͵�йȣm{

��^u�SAO ĮθǛĮɷa�S]���XĮǀŊɠ

͵Y�ǈɪm{]�TûǾȅ�żù�şǀà́˶àɢǀ

�ыʛɠ̰ɻ}ƊоЬ�Ϸ�SʼɾÜÏá½�ɓĽ�˃

�{]� 
T̰̝ń�ɂȎo�ɠƉ�ˆ�SɓĽ˶��ɈǛä�

ÓÞ½�ÿm{ϳŬm{]�T 
k��²©áÚÞª� 2 Ƒǈɪo�ΰ̈|\�TɵǾ

ȅ�ƫe�ǔϒͭ�Űœ�Ș{ŚƆ̰ǀПϾ�βñ�

y]{�ËÜµÞ»á°ØÞ}ªÛáË¼�²¥º°Ø

Þ�ĮǀȖ�Ģ_uʭɚɌʥSǦėɈǛSƜʛ́àŦʥ

́}�ȶχ�~�ΖxuT 
 

ќі˷ńɑΑѕɈǇʛŇɑΑіĮθѕǗр|SŜЬùƉ 
�ɑΑ}m{Βǀ̰ 35і 

20 ǾȅĮθa�SΒǀ̰�y]{�Ȣрͭ�˃��ы 
̾ǀʛį̰̝�u�˿̰�ηǇǽƞĜ�Ʃɺo�}}�

�SΒ̰ǀ̰|�˷ńɑΑĮθ�НƸmuTĽрϚʟ̾

�λ͏�SκȎo�ы̾ǀʛ�Ϻ̣m{]�T 
Žʟͭ��SAO ĮθŽʟͭ}žnXĮǀŊɠ͵Y� 

Ζx{]�T 
 

ѝіİŜŇɑΑĮθIʃSJʃѕŜЬùƉ�ɑΑ}m{ 
Βǀ̰ 35і 

шǮΒǀЍ|� 21 Ǿȅa�Jʃ��ŰĮmȝǫ§Õ

ÞÅ²ΒǀЍ}žnɷОǷ�ǈɪm{]�TIʃ��^

�SȗʋΒǀЍ}òɭ͙c�̍��ɭ�Јͬm{]ubS

âɵǾȅa�žnɭ�ťŊѕΒǀЍі}ťȖѕʆǀЍі

�ľa�{�ǈɪ�Ʃɺk�uT 
Jʃ�Ј̰̝ͬ�ѕ20 ǾȅĮθ|ƩɺmuіIʃ}ž 

nћ̰̝�m��SXşǀѭїIIYX́˶ѭїIIYXρѭї

IIY� 3 ̰̝�^wa�ћ̰̝ЈɁ}muTi��œ_

{гɐ�Ζ�xuTĽрʊă�^wSы̾ǀʛį̰̝�

ηǇǽƞĜ�SįǀıϺ| 3.0 āä|\�T 
ѕǽȷ 19 Ǿȅ�|�SΒǀЍ}žn|Sρàşǀ�ќ

̰̝}гɐ�υm{]uTі 
 

ЈɁ̰̝�́˶�œ_u˿̅�Sşǀ}́˶bSşǀ 
˶ϛ|\�Βƈ}SÆ½��Βƈ�č̃�ȼ^Βǀ�Ƣ

̧}��]��éϭ|\�SşǀbȘȯ�ùvg|�e

́˶�Șȯ�ù��Мȸ�ȁh�u�|\�T 
� � �uSρvg|�ŵщ|c��^�mu˿̅�Sâ 

Ά��ëǀʛa�ǀ�Ƹ��ρ�ėȘ˸ˉ�Sþ�̰ 
̝�ǔo�Ŵ�͑�ɨ�Řǀͪȳ���Ɉʬ���^� 
}�Ńɦ��}zcSΒōǶ�ΒǀПē�ʥŚ�ȗño 
�ƤŽ�ȡΥ�τάő�Λ˽őSȫͭ�þ�Ţ̔²·º 
ÉSтǉ}�ÑÖÀ«á°ØÞő�~�ВΨmSɤ 
͈�ő�Ģ_uɨ��Мȸ�ȁhu]a�|\�T 

ѕi��^�ɨ�y]{�SĮǀȖSşǀà́˶ǀà

˶˿ǀ�~�˿͈̰̝�SɌʥ}Πϋ���SќǾʳ

���}c��Βǀɠ͵�ȡΥ�ÜÌÛ�ņЄ|c�

�^�ɠ͵ɛɖċŇ�ɣ_{]�Tі 
� � 23 Ǿȅ�ŵщͭ�ЈɁŏŽ���}Sşǀ}ρ 43%S 

́˶ 14%ѕ22 ǾȅĮθ|�Ś˶}ρ 35%S 
şǀ 30%S21 Ǿȅ�Sşǀ 50ѓSρ 37.5ѓS 
́˶ 12.5ѓS20 Ǿȅ�Sşǀ 50ѓSρ 32ѓŚ ˶ 18ѓі 
|\xuT 
� Žʟͭ|ĮǀȺ͙cmuͭ�SŊϴ�XĮǀŊɠ͵Y

�ǔϒ}m{]�T 
 



 

 

ўіâΆĮθàIʃ A ɭ̳SB ɭ̳ѕŜЬùƉ�Βǀ̰ 
20і 

� � 20 ǾȅĮθa�θщ̰̝� 3 ̰̝a� 2 ̰̝�muT 
A ɭ̳|�XşǀѭїIIYbȡė|S�a�Xρѭї 

IIY�u�Xɢǀ IàASɢǀ IIàBY�~w�a�ЈɁm

{Žΰ 2 ̰̝S 
B ɭ̳|�XρѭїIIYbȡė|S�a�Xşǀѭї 

IIY�u�X́˶ѭїIIY�~w�a�ЈɁm{Žΰ 2 ̰

̝}muT 
ѕǽȷ 19 Ǿȅ�|�SΒǀЍ}žn|Sρàɢǀàş

ǀ� 3 ̰̝�υm{]uTі 
� � Βǀ�`g�Ƣ̧ǀő}m{˃����şǀ�ВΥȧ 

�]^�|��]bSB ɭ̳|SЈɁ̰̝�́˶�ɧΧ 
ǛĮmSρ�ȡėȼ]mu��S(3) �βmu�^�S 
τάőSΛ˽őSÑÖÀ«á°ØÞő�ВΨmS� 
`ayΒǀƢ̧�éϭ|\�şǀ}́˶ѕΒ}Æ½��

Β�č̃і��͌ц�\�ù�ŜЬo�u�|SA, B é

ɭ̳|̍��ǥ�ŵщ́�Ȣр�ʃȔmuT 
 

� � � 23 ǾȅĮθ� A ɭ̳�`g�ЈɁʾ˼�ɢǀ 60ѓS

ρ 40ѓѕ22 ǾȅĮθ|�ρ 26ѓSɢǀ 74ѓS22 Ǿ

ȅĮθ|�ρ 26ѓSɢǀ 74ѓі|\xuTB ɭ̳�Ј

Ɂʾ˼�şǀ 60ѓŚ˶ 40ѓѕ22 Ǿȅ�şǀ 57ѓŚ

˶ 43ѓS21 Ǿȅ�şǀ 75ѓŚ˶ 25ѓі|\xuT 
� � � 22 ǾȅĮθa�˷Ȕ́ŇȅbƸ��SIʃ A ɭ̳`�

�´Þ·áθщŅ̃ĮθIʃ�Βǀ̰ŵщͭb˷Ȕ́Ј

ͬθщ�¢Þ½Úá|c�i}}�xuT 
 
џіâΆĮθàJʃ A ɭ̳SB ɭ̳ѕŜЬùƉ�Βǀ̰ 
10і 

� � θщɭb̍���a�S(4)�Iʃ A ɭ̳SB ɭ̳}ž 
ʫ|\�T23 ǾȅĮθ� A ɭ̳�`g�ЈɁʾ˼�ɢǀ

70ѓSρ 30ѓѕ22ǾȅĮθ|�ɢǀ 70ѓSρ 30ѓS

21 Ǿȅ�ɢǀ 86ѓSρ 14ѓіSB ɭ̳�ЈɁʾ˼�

şǀ 100ѓѕ22 Ǿȅ�şǀ 25ѓŚ˶ 75ѓS21 Ǿȅ

�şǀ 67ѓŚ˶ 33ѓі|\xuT 
 

Ѡі´Þ·áθщŅ̃ĮθѕŜЬùƉ�SΒǀ̰bIʃ 
10їJʃ 3їKʃ 2і 

� � ƭǀĮθ´Þ·áθщ|ά̀�ɈǇo�ɠ à̰̰ ̝�S 
21 ǾȅĮθa�ƘρѕϲĀāС�ɤ̺іSXɢǀIàɢǀ 
AY`��XɢǀJàɢǀ BYSX˶˿IYSXşǀIYSX́ 
˶IYSXρYѕÚ²ÀÞª�Хeі� 6 ̰̝a�ыȘ˫ 
� 2 ̰̝Ņ̃�ƩɺmuTż̰̝� 200 ˫˟˫}mSŽ 
ΰ 400 ˫˟˫|\�T 
 

ɈǇ̰̝�Ƙρ�œ_u��S(3), (4) �ϴ�u�^� 

τάőSΛ˽őSÑÖÀ«á°ØÞő�ВΨmSɤ

͈�ő�Ģ_uɨ��Мȸ�ȁhu]a�|\�T 
ѕȗʋ�XɢǀIàɢǀ AYSXɢǀJàɢǀ BY`��

˿̰bX˶˿IYїXşǀIYїX́˶IYa� 1 ̰̝S

XρYѕÚ²ÀÞª�Хeі� 3 ɠ̰S4 ̰̝|Sż

ɠ̰� 200 ˫˟˫}mSŽΰ 600 ˫˟˫|\xuTіâ

ɵǾȅKʃbɧγk�S´Þ·áθщŅ̃| 3 ƑĽр

ʱĆb\��aS̞ϲЂǾȅ 3 ǾО�´Þ·áθщ�

ȷͣ�Ņ̃|c��^��xuT 
23 ǾȅĮǀͭ�ŽʟŃǇ�̃]��uыȘ˫ 2 ̰̝�

ľǴ�SƘρ 35%, ́˶ 18%, ɢǀ 17%, ρ 18%, 
˶˿ 5%, şǀ 8% ѕ22 ǾȅĮǀͭ|�Ƙρ 45%,́
˶ 32%, ρ 5%, ɢǀ 16%, ˶˿ 2%іvxuT 

 
ѡі̩ĆùĮθѕŜЬùƉ�ΉǼſі 

� � ƭǀ�ŦʥȖS̩Ćù}m{Ĥ]{]�bSΒōǶ� 
��u]}ȍeǵʂo�ù�Мȸ�Нeu�SʆǀЍ|

� 20 ǾȅĮθ|ɧγmuTĽрϚʟ�Sǽȷ 23 Ǿ 3 ɾ

ʅɭ�˟ 22 ʸāä���Sы̾ǀʛŦʥ�u�s��ˡ

n�ͭ|Sθщ̰̝�ǜωɤ}гɐ|\�T 
� � 20 Ǿȅ�̩ĆùĮθ|Įǀ� 7 ſ� 21 Ǿȅ� 2 ſS 

22 Ǿȅ� 3 ſ�SǾђS͒ʹSĽϦƭǀ�Ǘɝ�~b 
k�l�vxubS]p��ȯʴ̙�Řǀ�Şm�|Ƶ 
ȷͣ�ɉh{`�Sыʛ�Ŧʥmu�a��ɧĮ́�Ƶ 
Ȓж�ç_{]�T 

 
Ѣі͟Įǀθщ 

шǮΒǀЍ|�Sǽȷ 20 Ǿȅ�X̽ѝǾʳ͟ĮǀY� 
ɧγmubSǇƉ�ČΟ�\�ƤŽ��ŵgĮ���|S

20 Ǿȅ�Β̰ǀ̰��bŜЬǔϒ}��Sǀ̰�ǗМ�

Пo�ǜωɤ}гɐ���ЈͬmuT 
21 Ǿȅa��S͟Įǀ�ǔϒǾʳ� 3 Ǿʳāƪ�Βǀ 

̰àΒ̰ǀ̰ 2 Ǿ}Βǀ̰ 4 Ǿ��ɅƭmSŢ͈̔�˿ 
ǯ͈�ǀЍ�Ǘėǀʛ|ǀ�vͭ�SΒǀЍ� 4 ǾŇǀ 
̰a��͟Į�ŵgĮ�����^�muT21 Ǿȅ� 2 
Ǿ� 4 ſS4 Ǿ� 1 ſbS22 Ǿȅ� 2 Ǿ� 5 ſS3 Ǿ� 2 
ſS4 Ǿ� 5 ſb͟ĮǀmuT 
 
ѣіǸƘ́Įθ}ƪƘù̋ǀ́ĮθѕŜЬùƉ�ΉǼ 
ſі 
i��|ʆǀЍ��ǸƘ́Įθ}ƪƘù̋ǀ́Įθ 

ѕθщ̰̝�~w��ǜωɤ}гɐі�Ľр��axubS 
23 ǾȅĮθ|ł�{ǸƘ́ĮθJʃ|Β̰ǀ̰� 1 ſ� 
Ľрb\xuT 

 
āä��^�Sk�l��Įθɭ̳�γg�i}���S 

ʆǀЍ�ɿˬ|ƫȑ�ùʈ�ϱ_Į��^}m{]�T 
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ċĵ¢ÁÛ¨á�˻Ș}˔ϘSű�́ċĵ

�ʪȷȷľ�Žȷ}˔Ϙѕľάі�y]{

ǀ�T�

ʱȏȲǀќ�

���

ȡė�

� Ǿ�

Ȗʃ�
˝Ћʶ̣�

ùċ�Ȩǹȧ͚ɇ�u��φ̈́ʱʪ�S

άŋǀà́˿ǀà́şǀ̙ġгa�˿ά

o�T�

˶˿şǀѝ�

���

ЈɁ�

� Ǿ�

Ȗʃ�
ʣʄʶòSϐŶú�

ŢΒƈ�~�şǀ˶ϛ�Ʃş�˿άo�

��ВΥ�şǀŲȣϼȅω�şǀǽΚ�

ycSĐ��}z]{ǀ�T�

ɿʱşǀѝ�

���

ȡė�

�Ǿ�

Ȗʃ�
ΓǫŅ˅�

¢ÂÙá½�À¤Þ�şǀї́ ċПϾ˶ϛ

}m{�ɿʱşŽ˶�ї̹ċʪϽїű�ǆ

Ƣ�˷ȧa�˿άo�љ�

Ȝ́˶ǀќ�

���

ЈɁ�

� Ǿ�

Ȗʃ�
ƭǫЩǿ�

 �Û²�ëȠ}muȱʕ̒įΆ�y]

{ǀ�}ı�SȜ́˶�Ņ̃muЉćƼǯ

ǀ�y]{˿άo�T�

Θ́şǀћ�

���

ȡė�

� Ǿ�

Ȗʃ�
̄ħ˒â�

ùОЬƓ}m{�̩Ć�ǔϒ}m{S̐ ̑

�ðРmSĠȈÜÌÛ�ƀäkq�ɨˌ�

ʨȤ�˿άo�T�

Β˿ǀ A 

���

ȡė�

� Ǿ�

Ȗʃ�
ȘìŪŹ 

ˇ̔Β�č̃ʱȃ�Пo�Ƣʆ̙̣ύ�

ͪȘmSΒ˿ǀbŢΒƈ�ЈɁSЇʶď 

̃�Ƣ̧}��i}�ǀ�T�

Ʈˮ˶şǀ�

���

ȡė�

� Ǿ�

Ȗʃ�
Ā̄� ė�

ŢΒƈ�Úá¾şŽ˶}m{ɿ̃�Ʈˮ

ɿʱşŽ˶�y]{SşǀʪϽSϟˠŚ
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ǀ�T˷ �Ś ˿̙�ͫşSǕƆ�ý͑�S

ʙц̙�ǔļSЁř���ǔļS͇̫̙�

ǔļSsm{ʺ́Ϋ}ʺ�ϻeù��ǔļ�

�y]{Sǀ�T�



 

 

ϋ̰̝ͨſ� ũĉɢ� ǀǾ� ɂȎɠƉ� ̰̝ĵǎ�

�¾ÄÞ²½ɠ͵�

ĀɼŢ̔ǀ�
	��� �ѻ� Ǿ�

П̄�̈́ƼàĀ̄�ėà�

Γǫ�Ņ˅�

˦ɨŢΒǀ�Пo�ɺ�˘]˿ω�ǀ�

}}��ї˦ ɨΒǡ�`g�ǈϛ̙�ȽΗ

�ͪȘo�T�

�¾ÄÞ²½ɠ͵�

Ţǀρ�

	���

ЈɁ�

ȡė�

�ѻ� Ǿ� ǋ˧� ǅ�

ρωɤ�τ�|˿ά|c�ő�Ϧ�

ygSΒōǶ}m{ƪƘù}ɐm{Ɣ��

]̳ȅ�Λ˽ő�ėȘo�T�

�¾ÄÞ²½ɠ͵�

ȂΒǀ�¾Ä

Þ²½ǈŚǈͪ�


���

ЈɁ�

ȡė�

�ǾȖʃ�

�ǾŊʃ�

òǋɱʯ�

хŮ�`��
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 ϋͨʡ Ɩɻч ΒƈĘȇ 

Ȋг̵  3,022 2,091 52 

ȉȂг̵  13,074 12,935 52 
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317,164 ķ 1)ѕ 10,363і 

ѕΨͱΩϚɥѤ818і 

ƇЭνѤ� 343 

ˎЭνѤ� 138 

1) 2011 Ǿ 3 ɾ 31 ɭ˽Ɯ� ̖Иɢ 

ͲƉɢ 

ѕ2011 Ǿ 5 ɾ 1 ɭ˽Ɯі 

ɠɌ ĻɠɌ ϋǶ ŕɠàŕȺ ǈщŕȺ ǜΰ ñŚͲƉ Žΰ 

� 23 10 � 6 22à2 � 1 64 � 1   65 
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ĭ ʗ ́ ž ̨ Ƹ �

�������������������������������������	��
���
�����

��  

ȉǹ� ÙƆ� șɄ� ʥæưȣȔΚ	��� ư �� ȣ � Ȕ�

ȢˋžɌΚǋơŰžŰžͭ́žʨʹʳüṳ̄ʵüÖ�

ĴūΏĭžΐ� ́Ĝƫ�

ě˦Κ·ƥŰžĭž͚ͫƝʓͭ́Ĝ͚ĝ͚ͣ�

ȉǹ� ΄Ķ� cGr� ʥæưȣȔΚ	��� ư � ȣ � Ȕ�

ȢˋžɌΚ���
 ư 
 ȣȭÜʃʳŰž́ž͚́žʳıȽ�

ĴūΏ́žΐ� ́Ĝƫ�

ě˦ΚǋơȌʃŰž·ƥ́ž͚Ēȉǹ�

ȉǹ�Ƀʇ� jar��ʥæưȣȔΚ	��� ư � ȣ � Ȕ�

ȢˋžɌΚ���� ư 
 ȣŰͨŰž́ž͚́žʳıȽ=�

́Ĝƫ�

ě˦Κ·ƥʣʺÍŲʓͭ�́Ĝ͚ͣ�

ģȉ� ÍŶ� ʻ� ʥæưȣȔΚ	��� ư � ȣ � Ȕ�

ȢˋžɌΚ	��� ư 
ȣƟƞŰžŰžͭ˵ɸʳžʨʹʳĴ

ṳ̄ʵǈȧüÖ=ĴūΏ́žΐ� ́Ĝƫ�

ě˦ΚȵƼçʭƞʇΆ̄ũʨʹͥʘ͚�

� ��"�

 
ǱƿʳʞΚĭ́ŒƀĊǓžΏÙƆΐ  

́uȪȬhīžɼ̷<?ɏ@`Cz<́hƀĊ`cDaDE

ěǾgua<ȤĥǓaĝïʆg¨½Ã��ú[<Ȑ̐ĭ́Œ

IͥʘP|_D{=ĭ́ŒƀĊǓžΏ1.5 ĳéΐ`h<ĭ́Œ

dx{ȤƇØ̯ΏĝïʆΐIʄS{ɆƵ�ʃ̓R<ĭ́Œg

͓ɊòʆdGL{́Ĝƫgǅğ�ˡƍT{˭ġ�Ǌ{Na�

ʞʚaR_D{=ĭ́ŒgͥʘdHH~{ͻ˴ƴ̝Ή<˴ƴ

̝ΉdGL{ɏǓ̝Ή<ã̈ʚcĝïʆaĖȧʔɾaƏēȑ

ɛ<ʠÚïʆ<˴ƴdGL{ƀĊǓʩúcbd]D_̎ɶ�

ȋʃRY̶Ȏ�ʆD_žˠĥȰgŉÈ�ŝz<ĭ́ŒgƀĊ

Ǔʿʃdķʉ`J{xEdc{Ytgŧʫʦ̪�ˠǊ`JY=

̨˟h<ǈȧ͋ 1 ś 15 �µ̆\Y= 

ǱƿʳʞΚ˴ƴ́ĜžΏÙƆΐ  

˴ƴ́ĜžΏ1.5 ĳéΐ`h<ΌƷīT{ĭʗîĚdGL{

�Å·ĭʗ<Ţťúÿdx{�¿¸ ��Å�¼Ãg̎͜

Ǔ�ʃ̓R<ʭçd̰ɿ`J{́Ĝƫgǅğ<òŐ�ˡƍT

{NaI`J{˭ġgˠǊ�ʞʚaR_D{=ĭ́Œgʿʃ

v̥ĜcbǵĜƫȽĨ<ĭ́Œg˴ƴǏʆgĎîó�žk<

ɂȅʔó�͈R_̚ʗ��¢½�ÃvɧâȌȡHyʓǝaē

ȑďƉ�ʃ̓R<ēȑ̓ȯ�̆D<ĭ́Œ͓Ɋòʆ�Ƅ̻T

{YtdǍ̎cʦ̪�ˠǊ`JY=̨ ˟h<ěȧ͋ 1 ś 15 �

µ̆\Y= 

ǱƿʳʞΚ́žȾ̧ΏÙƆΐ  

́žȾ̧Ώ1.5 ĳéΐ`h<ȕȧîΉžˠaR_ 90 ĕ83

�µ�ǱƿR<ʓͭď`ĭʗȽĨ�̆\_D{˦ʶgˊàa

ʓͭ́ĜƫgȽĨaá˦ʶag͊Ȃd]D_Ⱦ̢RY=qY<

îΉžˠǈg�¿Å¯̫̕Äʘ̈d���aR_Ȃ~\Y= 

ǱƿʳʞΚĭʗ́žɽ̧ΏÙƆ<΄Ķΐ  

ĭʗ́žɽ̧Ώ2 ĳéΐ`h<ƀĊ`͓Ɋćɼʗɛ�Ƅ

̻T{Ytd<ĭʗ�Å·gÍ`́Ĝƫdx{�Åµ�»

Å���¿Ä���Ƅ̻T{YtdǍ̎cʦ̪�ˠǊT{N

a�ʞɁaRY=ͅư<ͥʘgʞ̑RDĕŻɁʚ́�Íǌd

ɣīřˮʖ<Ô˰ˮʖ<̅ɥˮʖcbdƏT{ǯǖǓˮʖī

žʗɛd]D_Ⱦ̢RY=qY<I�Ǔʑʕgʓǝʄʃ<ʔ

ɾ<́ɼʗɛ�Ⱦ̢RY= 

ĭʗgũ`́ĜƫIĽzˌsnJ̤ĸk̓ɕǨɛd]D

_ǾʬR<EBM gǨɛdx{˴ƴ̧ȌgǩėʚŊŏgɯˠ

�̆\Y= 

ǱƿʳʞΚĭ́ŒǗŨžΏ΄Ķΐ  

ĭ́ŒǗŨžΏ1.5 ĳéΐ̀ h<ĭ́ŒǗŨg̎͜Ǔ�ʃ̓

PVĭ́ŒǗŨgòʆ<̜õ<è͑<ĠĔdǍ̎cʦ̪vǫ

˭�ˠǊPV{Na�ʞʚaR_D{=cH`uĠĔgͲd

ÊŀɇćĜʐžgˡFȑ<Ǩɛgȉ˩d͜J�˛DY= 

ǱƿʳʞΚĭ́ˍɨžΏ΄Ķΐ  

ĭ́ˍɨžΏ1 ĳéΐ`h<ĭʗgũdGD_<ƒȬ<ˍ

ɨ̜õdĽzˌt{xEd<ˍɨ̜õgŧʫvˍɨ̜õgǨ

ɛ�ˠǊPV{Na�ʞʚaR_D{=ĥʆ<öʜaDEˍ

ɨždɽȤg̒ɶd]D_̢ȚR<Ć̆ʨʹØóHyˍɨ̜

õgCzȑ�ĎîʚdžiV{xEdRY= 

ǱƿʳʞΚ˴ƴˏ̔žΏ΄Ķΐ  

˴ƴˏ̔žΏ0.5 ĳéΐ`h<˴ƴ̝Ή� ��ÃR<˴ƴ

̝ΉˎȰHyʚʩdĭʗÄʭçʚėȏ�ÉV{xE<�Ã¯

¿���̘̔<ğâȑɛ<ˏ̔Ǽ̧cb˴ƴˏ̔dͧT{ŧ



ĭʗ́ž̨Ƹ 
Ȫʚʦ̪�̽d]L<˴ƴ̝Ή�̏{ʞ�ΆENad͜J�

˛DY= 

ǱƿʳʞΚØěƄˠΏÙƆ<΄Ķ<Ƀʇ<ÍŶΐ 

ØěƄˠΏ12.5 ĳéΐ`h<́ĜƫaR_Ǎ̎c̥Ĝ�h

StaT{Æ͊gǫ˭ÄǝƷgˠǊ�ʞɁaR_Gz<Ȫư

h<ɈưƷdʓ Äͭ́ ƚƄĨƄˠ�×ƃR_D{ 86 ň�Ə̯

d̆\Y=ƄĨƄˠ¹ ¿���¾�»½·�ŧděȧΏ4

ȣΞ6 ȣȩΐd̨˟<ɯˠ�ÍǌaRYďƉ�<ǈȧΏ9 ȣΞ

10 ȣGxk 12 ȣÈȖΐdƄǫ�ÍǌaRYďƉ�̆\Y=

ěȧg̨˟Äɯˠ`h<Æ͚�ág̨ƸdĲġ�ôͿR<Ƅ

Ͳdĭʗʁũ`͔͍T{́ɼɘʗ<�Å·ĭʗdGL{Ŗ

ɶcb�uadRY̤�ïǣR SGD cb�ƄȒRY=qY<

rcRgƄĨƈȉœ<·ƥŰžĭž͚g͒ͱ̨˟�͈S<́

Ĝƫg�Å·ĭʗmgͧ~zd]D_ʃ̓�ɦtY= 

ǈȧgƄǫ`h<̥ĜȽĨGxkǕˢǻ͍ͧ÷dGD_ʁ

ǅǵĜƫ 5ňaɂȅǕˢaR_·ƥŰžSPʨʹçGxk·

ƥ�ºÃ©�ØĨgǏȁ�Ǌ_̆\Y=̤ďƉh<ŧȪʚ

dɈưƷgƄˠ�ěǾaRYI<ßưƷhƯǣ 22 ư 1 ȣdĵ

ʄĤāʡxzĔP|Y?ďȥ́ēȑV�g̖̀ȑɛgŠzȑ

dͧT{ȼ̕çŨŎȡ@Gxk OSCE ̤mgƏǏHy<ď

ʆ́ēȑV�gʆɛʆ̖̀͞�ǉȬg?1 Ȕ͞@Hy?1 ś͞@

mŭȠR_̆\Y=CBTˋÖǈHyOSCEq`gˇ2͋ͦh<

·ƥ́ž͚ȉœdx{̜õ�̆D<ǫ˭üǊIÊĮĕc͚ĕ

�ǵȄT{Na`<ǫ˭gŉÈ�ŝ\Y=qY<žʄI˵Ï

ʚd˖ˠ`J{xEd 1Β2 ȴțuƄˠƅ�ͥȇR<ĭʗ́ž

̨Ƹ���dx{ǵƔŭ\Y=ƄˠĊî�͈S`<ďƉ

aR_hȾf˷Ŵ`C\YaǑ~|{I<ý>gǫ˭gˠɺ

Ʒ<ʃ̓Ʒd]D_h<žʄdx\_ƨICz<ƄĨƄˠq

`dĐƷ˖ˠũ�ȼ̕T{= 

ǱƿʳʞΚʓͭÄ́ƚƄĨƄˠΏÙƆ<΄Ķ<ÍŶΐ  

� ʓͭƄĨƄˠΏ10 ĳéΐ<́ƚƄĨƄˠΏ10 ĳéΐ`h<

ƄͲdĭʗʁũ`ɟ̼T{́Ĝƫaaud<́ĜƫIͧ~{

ȽĨ�îΉR<ĭʗgǱDǨaR_ɓty|{́Ĝƫd]D

_žlNa�ʞɁaR<̥Ĝ�hStaT{ǫ˭v<�Å·

ĭʗ<Ǯ́`̎͜ac{�¶»¤�Å�¼ÃʾÆ͊gʦ Ώ̪Ŗ

̓ɕΐÄǝƷgˠǊ�tQRY=2011 ưƷh 86 ňI<·

ƥʣÉ�hStÍŞÄŚŞŢĬGxkĈơ<ɖ˗gʓͭ 30

Ȓ̘<́ ƚ 69 Ȓ̘`Ƅˠ�̆\Y=ĭʗ́ž̨Ƹ`h<ǵƔ

́ĜƫaŰžg͊ȂîĚ<·ƥ́ž͚ȉœaƄĨƈȉœg͊

ȂîĚ<ÿƹŖ�ǰF{žʄmgȆȁ<Ƅˠd÷~{¡½

®¿ƏǏmgȆȁʾdÍǌʚcǅğ�ȰYRY=2010 ưƷg

ƄˠǣȰ<ʓͭÄ́ƚgǵƔˢHygǙ̏<žʄmg�Ã�

Å¡�ķˡdȉœdx{̗ŖǵƔ<´Å¡�¾�g�Å

µ�¡cbgüɊ�̆\Y=qY 2011 ưƷh<Ƅˠͥŷěg

4 ȣdʭçÝaR_gµ£Ågʨü�Ų͚̊ƫ�ǲD_̆\

Y=ȉ˩ĥȰ�Όt{Yt<·ƥ́ž͚Ċȉœdx{ǀǣʚ

̜õdͧT{̗ŖǵƔ� 3 ś̆\Y=Øě̗Ŗ`hžʄˊà

aƄˠ�¾�»½·gʩ̠<ÍȧΏ4Ξ7 ͋ʞΐdh͌Ǹɾə

gʩ̠aƄˠďƉg̥ȋ<žʄIǰF{ŖɶgǬǿaƏǏ<

ƄˠˋÖěΏ10Ξ11 ͋ΐ`hˠǊɾəgʩ̠<˒ǳʚ̜õg

ŵƿǓgĲ̫�̆\Y=žʄh<Ȕ>gƄˠďƉaˡƍÄĻ

ʡ�´Å¡�¾�d̖̀R<ƄˠȧͦÍdž�ZNa�Ƕ

z͆{NaI`J{xEdRY=qY<SBO Oag̜õ�Å

¡d˵Ʃ̜õ�T{Na`<ý>gÊ̺R_D{͚ĕ�˵Ʃ

ĕȯR<˵Ʃʨ͢gYtg�Å¿aRY= 

ǱƿʳʞΚ�¢¨Ã�¡ȉ˩˴ƴ́ž�Å�ƄĨƄ ΏɣÙ

Ɔ<΄Ķΐ 

� �¢¨Ã�¡ȉ˩˴ƴ́ž�Å�ƄĨƄ Ώɣ1.5 ĳéΐ̀ h<

2011 ư 12 ȣ 6 ȔΞ20 ȔdHL_<́žʳ 5 ưʄ 15 ňI·ƥ

Űžĭž͚˒Ņ̚ʗ͚ΏįʇǃÆȉǹΐgʔó�Ã�ÀÃ

�dķĢRY=�Ã�ÀÃ�ķĢdĆʺ[<Øěd<I�

́ɼʗɛvI�ʑʕɘʗ��ÅµdRY SGD �̆D<Py

d�Ã�ÀÃ�ķĢǈg SGD `ʔódͧT{ʦ̪�ɦt

Y=́ɼɘʗ�¶£Å`h<ĕŻɁʚ́����µ®gĥȰ

a͖èŻŤŭʍ<ɰȑ́ŰƻÍɫgÉ͚ɣīʿʍƮdƏT{

ĥȰ<Ȑ̐ˍʛōļŤI�ʑʕɘʗ́�Ã�¤¿d]D_

̢̓Ĭ~Y=ˎ˯I�Ǖˢg���¾¯½�Ãɘʗ́dͧ

͊RYȩȷʯˍͳƇ<͐I�gȇƑ˔īžʗɛÍdʘʁR

YȇƑ˔˪˳ɵ<ɣīʿĔ̅dx{̱̅Äê�¿®¶Ã̅ʔ

cbʔóȼ̕Ĭ~|Y=́žʄhĭžʄaŇƬR_�Ã

�ÀÃ�dķĢT{Na`<�Å·ĭʗ�ʃ̓T{NaI`

J<ĭžƐͤʆ̡vȢȐǵɼʗɛdͧT{ʦ̪�ɦt{N

aI`JY= 

WgágǱƿʳʞΚɽĘƄˠΏÙƆ<΄Ķ<ÍŶΐ<˒Ņ́

žɯˠΏÙƆ<΄Ķΐ<ıȽƄˠΏÙƆ<΄Ķΐ 

����"  

���́ɼgîďħǝ<́ĥÄɏǓʠͧdͧT{ʨʹΏÍ

Ŷΐ�

1-1 ʨʹg͑ǣʞɁ<WgǙ˟a˫Ȝ :  ĭʗʁũdGL{

ƄͲǵɼʗɛ`h<ɘʗĥȰIȚʩd̠ty|{Æȑ`<

ȧǆP|{ɘʗĥȰhǊy|Uĝïʆgr�̊{ũŅȈľ

Ly|{=N|yg˫Ȝdh<́ɼgˌ˚vľƉîcbgǛ
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ľǓgoH<́ɼ˵îgʄîď`għJIŰJKǄͽR_D

{NaIʦy|_D{=NgũŅ<ˌ˚vïʆ͚émǵɼ

gʴ̆IÊĮĕ`C{NaHy<ĥȰ�ʘȀT{Ytg˶͓

ɳƷvȞͺțͦ�ʩú`JcDNaIÆ̎Ŝac\_D{=

ĭʗ́ž̨Ƹ`h<ƄͲg˴ƴòʆdGL{ɘʗĥȰmgǄ

ͽvĝïʆgʘʁdŰJKͧËT{́ɼvŒǣĕgîďħ

ǝaWgɆȿ�̓ȚT{Na�ʞɁaR_ʨʹ�͌t_D{=�

́ɼgîďħǝh<Wǵɼ�ĭ́ŒaR_͓ɊdòʆT

{ͲdǍ̎cǗŨ`C{I<́ɼdx{ĥȰvĝïʆ�×ɪ

T{dh<́ɼgîď`għJ�ʦ{NaIǍ;ac{=R

HRcIy<́ɼħǝʨʹdGL{ʋǙɶh<́ɼIW|X

|dɽǓ�Ǵ\_D{Yt<W|yǵɼd]D_ÆǇd̢

ȚT{NaI`JcDaN}dC{=WN`<N|yǵɼ

�ˉˬďmĽz̈́�ZzǺĔRYzT{āJ�Ǵ]<́ɼ́

͇̃ʙgǓ̷�ȚyHdT{Na`<bǵɼIbgxEc

ħǝ�ʬTgH×ɪ`J{aˡF_D{=WgYtgȑɛ̧

aR_<ĕŻʄɼžʚǨɛGxkƄΉħɼ�ʆD<N|yg

ʦ̏�ˏŅR_˴ƴòʆIŖac{ĭ́ŒvŒǣĕgî

ďħǝaWgʘʁ¸�¤�·�̓ȚR<ȤĥǓvƀĊǓdƏ

R_ýÝƨgŰJD́ɼgòʆȑɛ�ʩʺR_ĭ́Œg͓Ɋ

òʆd̰ɿRYDaˡF_D{=�

��	 ǣȰgȾ̎ΚI�īžʗɛdGD_Ŗac{ǯI�Ĝ

gůĜˣǓ`h<ATP ôŽǓg´Ã¯`C{ P-˅�Ã©�

̷ (MDR1) v multidrug resistance-associated proteins 

(MRPs)cbgͧËIʦy|_D{=Æȑ<ŒdŌq|{

ǣĕÍdhN|yĕŻ˞gŧ̷aczE{ugIŌq|_G

z<ͣȧd~Y{͏ĞcȃĽh<ĭ́ŒagʠÚïʆd]D

_ǢǐP|{=Ǥ>h<N|q`́ĜˣǓ�ȤT{ª¡ʯˍ

˱˹ˮʈȬg T98G ˉˬ�ʆDYʨʹdGD_<kaempferol

cbŒgÆ͚gǣĕh MRPs gŧ̷`C{ calcein gˉˬ

ŮǺɚIͪƇP|{Na�ŨŎRYΏʽ 126 śȔȪ́žçʘ

̈ΐ=RHR<ͣȧd~Yz kaempferol dȟP|{a MRPs

gŧ̷ac{ doxorubicin(DXR)gǯǖǓˮʖĥȰΏIC50ΐh<

ȤǙcŭīh̠ty|U<cisplatin(CDDP)GD_h<sR}

ɩƽT{NaIʩ̠P|Y=NgNaHy<kaempferol d

x{ǯǖǓˮʖĥȰmgǄͽh<MRPs åŮgͧËuˡFy

|Y=ǯǖǓˮʖ́gůKh glutathione-S-transferase 

(GST)dx\_ǰŅã̩�ľL{NaHy<GST gɟǓIͧ

ËR_D{NaIˡFy|Y=WN`<GST-pi gʘʁ͞Gx

kɟǓ�ɪƃRYaN}<GST gʘʁ͞<ɟǓčdŪĢR_

Gz<kaempferol gͣȧȞͺh<ˉˬďdGL{�¿���

ÃǰŅdx{́ɼã̩Iø͌P|{NaIʬŕP|Y=(ʽ

129 śȔȪ́žçʘ̈ΐ 

1-3 ßǈg̤Κ�ÁÅ¤Ã��Ã©��ʆDYƊËʀg

̓ȯ<áǣĕ`g̜õ<ág¡½Ã�´Å�Ågȼ̕ 

	�� �Å·ĭʗd̰ɿT{�Åµ�»Å���¿Ä�

�gƄ̻ΏÙƆΐ�

ǯI�Ĝɘʗdx{ŴÍʂɩƖʔvćʐÊĊǕˢ`h<ɦ͚

ʤ˽Ǜȱʔd˜ǕRvTD=¡¾��Å¿ˆǯʤ˽́`C{

�¡½�£�Å¿h<�Ã��Ɲ<��²¿�¿�ȓdƏR

_ƾġcǯ˽ɟǓ�ʬTI<˧˳vɣīʿdGL{ �$�Ε�Ζ

ã̩�ͪƇT{NaHyʠÚïʆdɜǙRcL|icycD=

˃ȩīP|Y�¯�¿Ĝ`h<ɭǓ`C{Yt́ɼħǝd

ýîƨIŰJD=Æȑ<ɭ̓̌ģĜ�ɧĢRŀɭīP|Yď

ȥɥIȐ̐Ǫ̠P|YI<Wǵɼħǝd]D_hqZÊȚ

cɶIůD=̅ɥI�ʓȹ`gȥ́ǵƔȽĨgcH`<Ί

ʴȻ�ľLYǕˢ`ćʐǭĚĜaR_��Á�´¾Ãa�¡

½�£�Å¿ďȥɥ�ñʆR_D{Ǖˢd]D_́ɼħǝH

yʠÚïʆ�ȼ̕RY=WgˎȰ<�¯�¿Ĝ�ñʆRYũ

Ņaɐ̿R_<��Á�´¾Ãg̅ÍɳƷI � Hy �� þÈȘ

R<ĝïʆͩɉgYtɩIǍ̎cNaI~H\Y=Ngʔó

`h<́ɼ̅ÍɳƷɪƃ�͈S_́ɼʗɛg͓Ɋīd́Ĝƫ

g˦˭�ʘȀ`JY=�

3. ́ɼʗɛdƏT{ǕˢgľLatȑaĭʗˢgCz

ȑdͧT{ʨʹΏ΄Ķΐ  

3-1 ʨʹg͑ǣʞɁ<WgǙ˟a˫Ȝ : ĭ́ŒhÝgîď

`ïʆT{=aN}I<Wgĭ́ŒgǮË�ľLĉ|{Hŋ

Hh<ǕˢýÝIĭʗˢagͧ~zgÍ`ɕƃR_D{=Ǖ

ˢh́�΅rǎ|<́g͞�̥ˀR_D{=qY<́dͧT

{ʏŖv˵̽gîgʍŭ�ĭʗˢdĮĕd̡|UdD{=N

gxEd́ɼʗɛgƄǝh<RiRiĭʗˢgǑDǽKug

ahʍc\_Gz<NǵɼʗɛgƄǝaĭʗˢIǽKɘʗ

ĂagÒͷIýÝǵɼʗɛgĥȰvƀĊǓ�ŰJKƧłR

_D{=ƄͲ<ǟǓʒǕ`ȥ́R_D{ǕˢgopİȊIǵ

ʬ͈zdȥ́R_GyU<ɘʗĥȰ�ͪƇRĭʗ̴�ɢ̴R

_D{=ǕˢaĭʗˢagʠÚʃ̓dŧ^ḰɼʗɛgƄʁ

dŉL_<ɀ>c˫Ȝ�u]ǕˢdGD_́ɼʗɛdƏT{

ˡFȑ<ľLɉtȑ�̓ȯR_D{= 

3-2 ǣȰgȾ̎: N|q`d<ȔȪÝǟǓʒǕǕˢgȥ́¦

Ã�Ã¯½��Ã�dh<ÝĿžʚŜŻxzuǕˢ«¾Å

IxzƾKͧ͊R_D{Na<Ǚŝʚc˵Ʃėȏdx{ȥ́

̥ˀdh<ĭʗˢagͧ÷vēȑdƏT{ÊɬIƾKͧ͊R



ĭʗ́ž̨Ƹ 
_D{Na�̏ĔRY=áȑ<I�Ǖˢ�Ə̯aRYʨʹ`

h<ɍaʟͼR_D{I�Ǖˢ`hɘʗgːˑ�ECqz

ǯI�Ĝgĝïʆ�͂ǰR_D{�Å�gŽŠ�ȚyHdR

Y=N|yȔȪÝǕˢgȥ́vĝïʆdƏT{ǷFȑ�̜õ

T{ Medication Acceptance, Preference and Adherence Scale 

ΏMAPASΐ�ͥʘRY=Ng��Å¿h<˵Ʃėȏ`ȥ̥́

ˀT{Ǖˢvĝïʆ�͂ǰR_D{Ǖˢg��¾Å¤Ã�d

ɟʆ`J{= 

3-3 Ů̶͚͟ƔĉƄ˘: Ưǣ 21 ưƷ���Å°¿�¾�

Å�ʨʹģǣ 

3-4 čŇʨʹ: ·ƥŰžĭž͚ͫƝʓͭ ˸ŢÆȉǹ<ΌȮ̸

Įżʓͭ ƀ̍˺Ț́Ĝ͚ͣ<ţĔƪʺʓͭ ·ƥʹù́ƚͣ 

4. ŻēȑV�¥�¡ÂÅ����·gͥʘaƄ̛Ώ΄

Ķΐ  

4-1 ʨʹg͑ǣʞɁ<WgǙ˟a˫Ȝ : ͭŮēȑV�hʁ

Šˈ±Å�`C{I<N|�ŻīR<ʓň<ȼȲǗŨ�â

ĢR_́ƚd͇ûT{aaud<́ƚHyʓͭdēȑŭȠď

Ɖ<ǈʘĭ́Œň<ĝïʆɾəcbgǗŨ��Å¢¨��

T{���·�ͥʘRY=Ţť`g�Å·ĭʗ�ø͌R_ƀ

Ċ`ȤĥćɼʗɛgƄȒ�ʞǵR_D{=Ưǣ 22 ưƷd

h·ƥŰžĭž͚ͫƝʓͭa·ƥʣÉgˇ 40 ́ƚagƄ̛

ØȽ�ƄȒR_���·gȤʆǓa̤�ȚyHdRY=Ȍ

͚ʳžʡǥʌʚŰž͊ȂȆȁØȽΏƯǣ 20-22 ưƷΐaR_

ͥʘRYȪ���·gͥʘʃǐh<Ưǣ 23 ưƷHyg˒Ĩʡ 

ēȑǗŨgŻīÄĭ́͊ȂØȽdːǪP|_D{= 

4-2 čŇʨʹ : ǋơȌʃŰž ·ƥ́ž͚ ȶ̮͝ȉǹ<ʃƦ

ž͚ Ķ͞Ɓȉǹ 

5. ĝïʆ̚ȏȉ˩¯Á�½·gͥʘΏ΄Ķ<Ƀʇΐ  

5-1 ʨʹg͑ǣʞɁ<WgǙ˟a˫Ȝ : Ţťg¾��µ¥

Å�ºac{́Ĝƫ�ΆǣT{Ytd<Ǖˢͼ̦gͲgĝï

ʆǘ̹ġĸkǼ̧ġ�ƾīT{ e-½Å¤Ã��Ưǣ20Ξ22ư

ƷdȌ͚ʳžʡØȽaR_ȿˁR̨Ƹ�̨ͥRY=ľ̨ˢh

ĊŞńŢd~Yz̨ͥ�͜f{ƷdŪĢRY=Ưǣ 23 ưƷH

yhŰžgʄɤžˠØȽaR_ːˑR_Ľzˌ�`D{= 

5-2 Ů̶͚͟ƔĉƄ˘: Ȍ͚ʳžʡ Ưǣ 20Γ22 ưƷ ʭç

ÝgžkʟR¤Å�ƏǏȉ˩Ǽ͌ØȽ= 
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1. ΄ĶcGrΏ	���ΐŻēȑV�¥�¡ÂÅ����·Γ

ȿǘHyƄ̛ØȽq`Γ������ ʽ � śØóʨʹ͚ç��	

ȣ �� Ȕ<·ƥ�

2. ΄ĶcGrΏ	���ΐ́Ƈś͗aĭʗmgǕˢķĢ�ƄʁT

{ŻēȑV�¥�¡ÂÅ����·���!!�� 23-0+�

�10*)3)0')�	�����	 ȣ ����� Ȕ<ȭÜ�

3. ΄ĶcGrΏ	���ΐŻēȑV�¥�¡ÂÅ����·g

ͥʘaßǈ��ʽ 	 śÍŞŚŞĭʗǗŨʨʹç��
 ȣ

	��	 Ȕ<ǋơ�

4. ΄ĶcGrΏ	���ΐʓͭÄ̚ʗǧaŢťǵƚ�ĺȑŉ`

sTlŻēȑV�¥�¡ÂÅ�ΚŻǴǨƭHyȔ
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6. ɒƥųƩ<Æɴj}r<ƟʇįƓ<ƞȪʃǔ<ɗ͝ʤȸ<

΄ĶcGr<ÍŶʻ<Ƀʇjar<ÙƆșɄ<ɃÛ˺Ý<

ƕţûÙ<ɦ Ɵǡɝ<˸ ŢÆΏ	���ΐŢťdƋʥRY?˒
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8. ΄ĶcGrΏ	���ΐŻēȑV�¥�¡ÂÅ����·d

x{�Å·ĭʗaĝïʆǗŨļ͵Γßǈg̤��ʽ ��

śȔȪĭ́ŒǗŨžç��� ȣ 	
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���·gȿˁ��À�»½¡¾9���Ã�žç��� ȣ

	�
 Ȕ<ȭÜ�
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g̤��ȔȪ́Ĝʐžç���� ȣ �� Ȕ<ȭÜ�
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˼���Ãdx{��Á�¢ōļmgǄͽd]D_g
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19. ́ ĶcGrΏ	���ΐŻēȑaĝïʆ Å�±Å���ŞͲ
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ɑg͊Ȃ@���� ȣ �� Ȕ<·ƥ�
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��$��

ÙƆΚ·ƥʣʓͭ́Ĝƫç�®�Å¨Å� 	��� ư �ȣΞʁŠ�
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Ξ	��� ư 	 ȣ� �

��� ΌȮʓͭɘΉƎȲŸœçŸœ� 	��� ư �Ξ	��	 ư 
 ȣ�

·ƥʣʢ̭Ĳç� Ȉǒʢ̭̠ƃʢ̭ƫȉ˩̤ʵ?˴ƴ́ʃ

ž@̨˟� 	��� ư � ȣ 	
 ȔΞ	� Ȕ�

ĭʗˆž͚ȉœdx{ŅŇÂÅ��¼�¯ˋƠ̈� ȭǗ



ĭʗ́ž̨Ƹ 
ʳŰž� 	��� ư �	 ȣ 	 ȔΞ	� Ȕ�

�

΄ĶΚ·ƥʣ̅ɥʒǕ�Å·ĭʗʨʹç�Ì̞Ý�

ÿƱȆȁǗŨŧʝǼ͌ØȽ�Ÿœ�

ŻēȑV�¥�¡ÂÅ�͎ŘŸœç�ŸœͣΏΞ	��� ư 


ȣΐ�

ÍŶΚ́žȉ˩ˢÂÅ��¼�¯?ʽ 35 ś ́ĜƫgYtg

ÂÅ��¼�¯ ÍŞÄŚŞ in ·ƥ@��� 2011 ư 11

ȣ 19Β20 PeJƪ� �

� ȔȪīžçÍŞŚŞȆ͚ÏĀ?GuR}Â�Â�īžgÌ

ʊ:�� ·ƥīžƜ@� Ɯʬ��� 	��� ư � ȣ 	Γ	� Ȕ�

ɃʇΚ́žȉ˩ˢÂÅ��¼�¯?ʽ 35 ś ́ĜƫgYtg

ÂÅ��¼�¯ ÍŞÄŚŞ in ·ƥ@��� 2011 ư 11

ȣ 19Β20 PeJƪ� �

� ȔȪīžçÍŞŚŞȆ͚ÏĀ?GuR}Â�Â�īžgÌ

ʊ:�� ·ƥīžƜ@� Ɯʬ��� 	��� ư � ȣ 	Γ	� Ȕ�

·ƥʣúͮǵƔ́Ĝƫ 

�

��	%������

ÙƆΚƄĨƄˠŸœçΏŸœͣΐ<ØěžˠŸœçΏŸœͣΐ<

ȉĨŸœçŸœ<��! ŸœçŸœ<ƒȬ̔ʉŸœçŸœ<ʄ

ɤžˠŸœçŸœ<OSCE Ÿœç�®�Å¨Å<·ƥʣƄˠ

̥ȋŸœçŸœ<ʓͭÄ́ƚƄĨƄˠÍŞÄŚŞŢĬ̥ȋ

ɆȿŸœ<ʓͭÄ́ƚƄĨƄˠͅʎŢĬ̥ȋɆȿ�®�Å

¨Å 

ʽ �Ξ� ś�Å¯Ã�ºÃ©�� îΉƄˠǱƿ�

΄ĶΚʄɤžˠŸœçΏŸœͣΐ<OSCE Ÿœç<���º¿

§½�¸Ã¡ͩɉŸœç<́Ĺç<́žčʆ̝Ή�Ã�Å

OSCE ƄȒŸœçŰžŸœ<ĭ́ŒǗŨžȉʳǱƿȉœç

̫Ǳƿˢ 

ɃʇΚOSCE ŸœçΏŸœͣΐ<·ƥ́ž͚ħɼƄΉŸœç<

ƳŨŸœç 

ʽ �Ξ� ś�Å¯Ã�ºÃ©�� îΉƄˠǱƿ�

ÍŶΚ́žȉ˩ˢΆǣ WS Ÿœç<ƄĨƄˠŸœçŸœ<

� �� ŸœçŸœΏ��Å�¼ÃǱƿ̲æˢΐ�

·ƥʣƄĨƄˠ̥ȋŸœçŸœ�

ʽ �Ξ� ś�Å¯Ã�ºÃ©�� îΉƄˠǱƿ�

�������&�  
 
ŻēȑV�¥�¡ÂÅ����·dͧT{Ũ͐ 

� 2011 ư 1 ȣ 1 Ȕ� ́ØȔŨ 

� 2011 ư 1 ȣ 19 Ȕ� ȔȪˍɨȐ˥ 

� 2011 ư 1 ȣ 29 Ȕ� ŚŞȐ˥ 

� 2011 ư 2 ȣ 1 Ȕ� ̥ĜaǗŨΏSoEΐ 

� 2011 ư 2 ȣ 10 Ȕ� Ȕˍ DIΏȔˍ BPΐ 

� 2011 ư 3 ȣ 2,3 Ȕ� wEΘHI~<ΙΖΗHI~ 

j{qFHI~ΏNHKΐ 

� 2011 ư 3 ȣ 6 Ȕ� ʅˍȐ˥ 

� 2011 ư 8 ȣ 29 Ȕ� Ȕˍ¸ ��¿�Ã½�Ã 

� 2011 ư 9 ȣ 9 Ȕ� ȔˍʅȽȐ˥ 

� 2011 ư 9 ȣ 16 Ȕ� ȔȪˍɨȐ˥ 

� 2011 ư 10 ȣ 1<4<5<7 Ȕ� ɎȔȐ˥ 

� 2011 ư 10 ȣ 3 Ȕ�  ��¿°¿��Ã½�Ã 

� 2011 ư 10 ȣ 31 Ȕ� �Å�� New Movement for Pharmacy 

Ǖˢǌʃ̜õ��Å¿?MAPAS (Medication Acceptance, 

Preference and Adherence Scale)@dͧT{Ũ͐ 

� 2011 ư 12 ȣ 19 Ȕ� ́ØȔŨ 
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ʡ ̶ ª ŧ ʏ ʕ ě Ż ͭ Ʒ �

�����������������������������	������������	������
������

��  
ȇǶ� εʤˠŶ� ʾÌƯȤȕϰ
��� Ư � Ȥ 	 ȕ�

ȣ˴Żɖϰ	��� Ư � ȤȚń̶ˎŦŻģɆ$̶ŻĨšϤȴ

ÂŦŻϥ�

ĉ̏ϰŐ˕ğ̶ŅϘŅ̀ʡ˃˓Ǧª˛ɬĮOńɓƛ̶ʣ

Ʉʕɀŗ͟ϝś� śα�

ýȇǶ� Éʤ� ä� ʾÌƯȤȕϰ
��� Ư � Ȥ 	 ȕ�

ȣ˴Żɖϰ	��� Ư � ȤȴÂ̶ˎŦŻŦŻλ̶Ż˃˓ˎ̶

ŻƏȄĨšǆȫͧːä»$ĨšϤ̶Żϥ�

ĉ̏ϰŐ˕ğ̶ŅϘŅ̀ʡ˃˓Ǧʡ̶¸Ì˃˓ž�

Ēȇ� Ɯʤ� ƝÃ� ʾÌƯȤȕϰ
�� Ư � Ȥ 	 ȕ�

ȣ˴Żɖϰ
�� Ư � Ȥġ̳ŦŻŦŻλğŻ̶ŻƵĨšͧ

ːä»$ĨšϤ̶Żϥ�

Ēȇ� żíϤɃϥđūȭ� ʾÌƯȤȕϰ
�� Ư � Ȥ 	 ȕ�

ȣ˴Żɖϰ2008 Ư 9 ȤǌƞŦŻŦŻλ̶Ż˃˓ˎĨšǆ

ȫͧːä»$ĨšϤ̶Żϥ�

Ɓņ˃˓ņ� ϢȻɔȜ� �

� ��ȣ˴Żɖϰ	��� Ư � ȤόƜʼ˕ŦŻ̶ŻŦŻλĨšͧ

ːĉȫ˴»$̶ŻĨšϤȴÂŦŻϥ�

� � ĉ̏ϰʼ˕ƲƞŦŻʡŃˎŻȇǶ�

������

Ǳƿˎʹϰ̶ʣͺʂŻϤεʤ#Éʤϥ�

(	)�Ď̶G̶ʣͺʂLɖķʵǃč�

(
)�̶ ʣͺʂLȥʣǣĂ#ȥɝǣĂ�

(�)�ɄʕJʥȳ;`̶ʣͺʂ�

(�)�ɄʕLǀǝϰ˳̗�

()�ɄʕLǀǝϰ˵̄�

(�)�ɄʕLǀǝϰŊž�

(�)�ɄʕLĂϗGˎLʖǍ�

(�)�̶ ʣɄʕLĂƦ#áŷ#ɀŗG̔ˑ�

(�)�ïĺǣ�

(	�)Ʉʕ�im�q�¦z«�

(		)ɄʕLΜÏŶΰą�

(	
)ĖʕªέʕJʥȳ;`̶ʣͺʂ�

(	�)ǋʡʕJʥȳ;`̶ʣͺʂ�

(	�)ɳɮʡʕJʥȳ;`̶ʣͺʂ�

(	)̶ʣͺʂLĆʣϰ·̶˚�

ϩϥ�ȇ̔ΘǣʹɋG>Lűƿǔ 
ŧʏͺʂ0^ğ̶Ņdγʲ;`ț#V?#ŧʏͺʂ>LZL

dğ̶ŅG9Eʣ,`țJ±ĶɐI6GMͺʂGI`˰ȰL

ȯͼdɔ93ǩǾ;`6GF+`$ȯͭ̉FMɄʕLǀǝd

ŘˆˀͯG9EĂϗÕ˫dŻO#&ˑ'Lͯ͡dȘ˅J;`G

GZJ#6a^LͺʂLáŷªáͱLǛłdŻO#̶ʣͺʂ

LŇϓʍGƐȳǔď.`$V?#ΜÏŶǨ̾LʲƙJŘD

3Ʉʕ�im�q�¦z«LŘˆGǑʣdŻQ$ȯͭ̉M#

ʡ̶Ż#ŧʏʕěŻLŘˆGI`$ 
Ϫϥ�́ ʵΘǣʗɪ 
ͭ̉LųYJ̽B?ĉŋLǊ̊͟ϝdZGJ͞Ü;`Gʹɋ

MΘǣF2E,`$ 
ϫϥȇ̔ùƅύFLĲ_˵WGȃňȑ˝ 
ͭ̉LųYJ#ĉŋͭ̉L���{�d̽,Ǌ̊dß9?$ 
ŧʏğ̶ŅLöÕÙdˇ;?YJϧͭ ̉țδL 60 Ăd̶ʣɄ

ʕő͑ƉJ+EEŘȯʵI̶ʣɄʕLʞ͒dŏB?$ʞ͒d

ɵY`?YJȇˎȢÊŤLΧ͌ϐʹL͇ĒȇˎȢdÖǣ9?$ 
Ϭϥȇ.`?YJØB?țδ 
Α 1 u�$Ģȫ 15 u�Ϥ1.5 ħÑϥ 
ϭϥ>LÇ 
ĹŔFͽ6`ȥɝɄʕJ]`½ȆL,3C0Mϧ̟ʏJ͓a

`ɏÎ1ɼƓ9E,`6Gϧ³ÉδFLCI1_1Ƨ̵JI

B?6GJʥȳ9E,`$̶ċƨMϧŔŕJȿ89?ˎŻ̍

G9Eŧʏ̶ʣͺʂLȥʣǔϧȥƃǔ#>adĲ_Ƥ3³ʨ

LǙĘLʞ͒1Ǐ͌F+`6Gdͯ͡;`?YJ#6a^d

ΧʍJͭ̉d̽B?$ 
Ǳƿˎʹϰʡ̶ŻϤεʤϥ  
(	)ʡ̶GM$ʡ̶Lɖķ�

(
)ʡ̶LĿȥǣĂɈͦ�

(�)ʡ̶LØʣÑąɈͦ�

(�)̓ŶɄʕϤįŶ̳ªĺƻ̦ϥʥȳʡ̶ 	�

()̓ŶɄʕϤįŶ̳ªĺƻ̦ϥʥȳʡ̶ 
�

(�)̓ŶɄʕϤįŶ̳ªχƻ̦ϥʥȳʡ̶ 	�

(�)̓ŶɄʕϤįŶ̳ªχƻ̦ϥʥȳʡ̶ 
�

(�)ħŶ̳Ʉʕʥȳʡ̶�

(�)͈ŶɄʕʥȳʡ̶�

(	�)y�Ʉʕ#̸ϗʡ̶#̱ϗʥȳʡ̶�

(		)Ėʕʡ̶#έʕʡ̶�

(	
)ʡ̶ǣĂLÉͮ#̶ĕ#ČÖʣ�

(	�)ʡ̶LʡʢGɰ�

(	�)ʡ̶LŅͼ͞Ü�

(	)ʆȑ̶Lÿȑdɉǣ;`ʡ̶#>LÇLĆʣ�

ϩϥȇ̔ΘǣʹɋG>Lűƿǔ 
Ʉʕ#έʕ˚LŧʏͺʂMÃϗL͢ʡÊĉ0^̶ʕG9EĆ

ʣ7a#ʜÉJ̠`δLα,ɖķd˶Eǀ1Ȋ,ʡ̶G9E�

ğʱJͶʚ9E,`$ŧʏͺʂdğ̶ŅϤʡ̶ϥG9Eʣ,

`JM>Lȯͼdʞ͒9#Ņͼd˅á;`6G1Χ͌F+`$

ȯͭ̉Mʡ̶LŘīĖɄʕ#ĿȥǣĂ#ʡʕɯǔ#ɰ˶;

˚JC,EŻO#̶ċƨ#˃˓̍G9EǏ͌IŘˆʵˀͯd

̊ǈ;`6GdʹɋG9E,`$ 



ʡ̶ªŧʏʕěŻͭƷ 
ϪϥʹʵΘǣʗɪ 
ʹɋMΘǣF2?$ğʱʜśFʣ,^aE,`ʡ̶/]Oy

«|GIBE,`ŧʏʕJC,Eͭ̉9?$ʖJϧCBT#Ő

Ƅ͟ϝJĀϓ7a`ʡ̶JC,E̅_9ʞ͒dß9?$ 
ϫϥȇ̔ùƅύFLĲ_˵WGȃňȑ˝ 
É͂ʵIʡ̶Līǀʡ̶dͭ̉țδJƙˇ9?$CBT FMϧ

ûʽ1ǻˇ7aʡ̶Ľd˜.`ǀƼLĀϓ1+`6G1Ș^

0JI_#ƀʕLƙˇJđ.E�§«�i¨�dɯʣ9#>

L�£¨�dΣƦ9?$ 
Ϭϥȇ.`?YJØB?țδ 
Α 1 u�$Ģȫ 15 u�Ϥ1.5 ħÑϥ 
ǱƿˎʹϰŧʏʕěŻϤÉʤϥ�

(	)ŧʏʕGğ̶Ņγʲ�

(
)ŧʏʕ˃˓ɫ�

(�)ŧʏʕG¾ɑÉͮʢʕ�

(�)˪ͼ�

()̙̓ΥG�£s�i�Ϥϩϥ�

(�)̙̓ΥG�£s�i�ϤϪϥ�

(�)̧ϚȔěĺʕϤϩϥ�

(�)̧ϚȔěĺʕϤϪϥ�

(�)�¤��i�G{�¦i�Ϥϩϥ�

(	�)�¤��i�G{�¦i�ϤϪϥ�

(		)�¤��i�G{�¦i�Ϥϫϥ�

(	
)g¤n¦i�/]O>LÇLĿ˔˰ěĺʕϤϩϥ�

(	�)g¤n¦i�/]O>LÇLĿ˔˰ěĺʕϤϪϥ�

(	�)g¤n¦i�/]O>LÇLĿ˔˰ěĺʕϤϫϥ�

(	)>LÇLʖʬIŧʏȥɏěĺʕ�

ϩϥȇ̔ΘǣʹɋG>Lűƿǔ 
ʡ̶ǣĂL]-J#Ʉʕ[Ėʕ#ǋʡʕIH1ʡʢ9E#ŧ

ʏJŷœ;`ȥɏěĺʕL6GdŧʏȥɏěĺʕϤʪ9E#

ŧʏʕϥG,,#ŧʏȥɏěĺʕJC,E˃˓;`ŻŇdŧ

ʏʕěŻG,-$ŧʏʕěŻM̶ʣͺʂŻ#ʡ̶ŻdųYG

9E#ȥɏěŻ#ɏŊĂȶŻ#̀ʡěŻ#ʡěŻ#̶ʞŻI

HƭƲ,ŻŇĂΨJƇǹJεΐ9E,`$ȯͭ̉FM#ğ̶

ŅL£«�ěĺʕIHG9EȥʣIŧʏȥɏěĺʕdµǎJ#�

>LɉΏ#ͽʂ#ʡĺǣ#ĆʣIHJC,Eͭ:E,`$�

ϪϥʹʵΘǣʗɪ 
ɈKΘǣF2?$ 
ϫϥȇ̔ùƅύFLĲ_˵WGȃňȑ˝ 
ͭ̉J/,EM�§«�i¨�dØʣ9E,`1#>LͺȎ

dąΌʣǛ9E,`$V?#ʄ̊Ňϓd².#ʞ͒9E/0

I5aNI^I,Χ͌Iʍd˅͡7=`]-JƢũ9E,`$ 
Ϭϥȇ.`?YJØB?țδ 
Α 1 u�$Ģȫ 15 u�Ϥ1.5 ħÑϥ$ 
ϭϥ>LÇ 
͉ȯ9?͇ĒͺȎdÖǣ9#Øʣ9E,`$ĀƩL˅͡JM#

ʄ̊Ňϓd͒0=EǼĀ7=`6GJ]_̽BE,`$ 
V?#8 ŋʹLͭ̉ÊιJµδ͟ϝdƀͿ9E,`$ 
ǱƿˎʹϰȴɮğŻɈͪϤεʤϥ�

(	)ȴɮğŻ�

(
)µŐğŻ�

(�)ʆȑğŻ�

(�)ʆȑLɩʱÕ˫#&͝'JC,E�

()ʯǝGɩʱϤ	ϥ&ɡª̻ªɢ'JC,E�

(�)ʯǝGɩʱϤ
ϥ&μξ#̹ƀ'JC,E�

(�)ʯǝGɩʱϤ�ϥ&ƈʑ#͂ͅ'JC,E�

(�)ʆȑL͜Ɖɫ#̶ʕŻ�

(�)ʮǗąʆȑÿȑ 	�

(	�)ʮǗąʆȑÿȑ 
�

(		)ʮǗąʆȑÿȑ ��

(	
)ʆȑÿȑLǣ_˕AGΣĺʡ̶Lʖǔ 	�

(	�)ʆȑÿȑLǣ_˕AGΣĺʡ̶Lʖǔ 
�

(	�)ʆȑ̶LČÖʣ#Øʣ¯LɭǛ�

(	)ʆȑªʡ̶͉ċL͉Ώ˟ʞĮOŅͼ˟ʞ͎Ĉ�

ϩϥȇ̔ΘǣʹɋG>Lűƿǔ 
ȴɮğŻ#ʖJʜÉLğʱLʜśFƲ3ʣ,^aE,`ʆȑ

ğŻªʆȑÿȑJC,EŘˆʵʞ͒dǈ`?YJ#ɖķ#͜

ȏªɩʱ#ȑċŻ#ʮǗGʆȑÿȑ#̶ĕ͞Ü#Øʣ¯Lɭ

Ǜ˚d͒ͦ9E,`$ʆȑȑċLΚʣJε9EM&͝'dɔ

93ͯ͡;`6G1ǏϑG7aE/_#ȯͭ̉FM̶ċƨG

9EǏ͌IʆȑğŻˀͯdäǈ;`6GdʹɋG9E,`$�

ϪϥʹʵΘǣʗɪ 
ͭ̉˴»țJǊ̊͟ϝdƀȓ9#͌ʍLʞ͒dß9?˷ȸ#

ʹɋMTUΘǣF2?$ 
ϫϥȇ̔ùƅύFLĲ_˵WGȃňȑ˝ 
ʜœLğʱʜśJĩ9?ͭ̉d˵W˕E#��m˚dʣ,E 
ʞ͒dß9?$ŐƄ͟ϝLĀϓĂΨ1ţě9CC+`LF#

ÅǆM#]_öÕʵIͭ̉ùƅdđ.`$ 
Ϭϥȇ.`?YJØB?țδ 
Α 1 u�$Ģȫ 15 u�Ϥ1.5 ħÑϥ$ 
ϩϥ>LÇ�

ȴɮğŻdƀͿ;`JM#ɵƶLϟ,ŻͯGȉť3L˶ϝ1

ǏϑF+`$ğƨG̶ċƨ1õJŻQś1ĹŔŕJ͙5^a

E,`$ğƨ[Ǘ̍0^ɣY^a`ȴɮğ̶LΛǮJ#˅ƀ

JǑ.^a`̶ċƨȇ̔dʹǵ9E,`$ 
Ǳƿˎʹϰ̶Żƀ̊ 1A ƀ̊ϤεʤϧÉʤϧƜʤϧżí

ϤɃϥϧgy{�ϰϢȻϥ  
(1)ŊöΣÈʍɅ#ʺĉͭ̉#ɭǛ�

(2)ŤǀǝL͑Ɖª˧Ȯʡ̶LίɅϩ�

(3)ŤǀǝL͑Ɖª˧Ȯʡ̶LίɅ 2�
(4)ʡ̶L˅͟͡ϝϩ�

(5)ʡ̶L˅͟͡ϝϪ�

(6)ʡ̶0^ǵɋǣĂLĂχ˩͉ϩ�

(7)ʡ̶0^ǵɋǣĂLĂχ˩͉ 2�
(8)ʡ̶Lˮƶ͟ϝ#ǣĂſΩ�

(9)ſΩ͒ȶ#˩ɨſΩ#̶̭őϳ�

(10)̃ʣʆȑ̶LÕϝϩ#̶̭őϴ�

(11)̃ʣʆȑ̶LÕϝϪ#̶̭őϵ�

(12)ʡ̶ȭˀɅÕLΰą 1�
(13)ʡ̶ȭˀɅÕLΰą 2�
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(14)ŊöʍɅŋı�

(15)VGY�

ϩϥȇ̔ΘǣʹɋG>Lűƿǔ 
ğ̶Ņʆȑ̶ϤʆȑÿȑϥdƀςJÕϝŻ̊9#>a^dɉ

ǣ;`ʡ̶LŤǀǝ#ùǀǝd͑Ɖ9Eʡ̶ΰſLŘˆ

dϙ-GõJ#ȕȯ̶Ɨȑı΄ʡ̶L˅͟͡ϝ#ˮƶ͟ϝ#

ſΩ͟ϝLǛ̉dŻOǨ̾d̊ǈ;`$V?#ʡ̶JĿVa

`ěŻǣĂLĂχª˩͉d:Eq¦��r¢�Līʞ#ǧ

ɫdʞ͒9#7^J#ʡ̶ȭˀɅÕJC,Eɉǣʡ̶Lΰą

Z̽BE,`$6Lƀ̊d9E#ȕȯ̶ƗȑLʡ̶εΐ

Ădʞ͒;`GõJ#ʆȑ̶#ʡ̶ŻĮOŧʏʕěŻJC,

Eʞ͒dƲY`6GdʹɋG9E,`$�

ϪϥʹʵΘǣʗɪ 
ʹɋMΘǣF2?$ʡ̶ȭˀɅÕMĹŻʡJʬI`ʆȑÿȑ

Lɉǣʡ̶dΣƦ;`ZLFϧæÃL̊ʐƶd͍ɇY`6G

1F2`$ÖɆ͖ʧL˕ɁJæÃƣ1+B?1òņ1ΰąď

däǈ9E,?$ 
ϫϥȇ̔ùƅύFLĲ_˵WGȃňȑ˝ 
ƀ̊ǦJđ.Eϧƀ̊ϐʹϧʡ̶J͠˳IͺȎdÖǣ9ʞ͒

dß9ϧļțJʡ̶ŻªŧʏʕěŻLǊ̊d̽B?$Ėʧn

�¢dʣ,EȁÖȑɫdˇ;IHƊIǵƑd̽B?$ϕǋ

ίȁÖMɏŊ�«n«LĥďJ]_͠˳IͺȎϧƀǨǵƑd

̽B?$ 
ϫϥȇ.`?YJØB?țδ 
4 Αδ#Α 4 ȕ#1 ȕ 3 u�$Ģȫ 45 u�Ϥ2 ħÑϥ$ϐʹɜ

L¥�«�LǼĀJƍ9EM͞ÜŘʃdȘˇ9ϧƊIǵƑ

d̽B?$V?ϧȣǆJ˙͘͟ϝdͧ9E͘ǡLſʾdŏB

?$ 
Ǳƿˎʹϰg��¨{�ȇ̔ϰȴɮğʱ̶Żu«{Ϥε

ʤ#Éʤ#̷ƞϥ  
ϩϥȇ̔ΘǣʹɋG>Lűƿǔ 
ʆȑɩʱLƀͿJM&͝'Lɔ9,͜ȏ#ʆȑ̶RL]_ɵ

,ˀͯ#ͳ0I˶ϝ1ǏϑF+`$Żȇ̔LȴɮğŻɈͪ

dŘˆJ#ʆȑÿȑL]_ɵ,ͭ̉GʆȑɩʱdƀͿ9E,

`̶ƗFLƀ̊d9E{p¤g��dŏ`$ 
ϪϥʹʵΘǣʗɪ 
TUΘǣF2?$ 
ϫϥȇ̔ùƅύFLĲ_˵WGȃňȑɫ 
ʆȑÿȑLɉǣGΚʣJC,EĮO̶Ɨʆȑ͉ċJC,EL

ͭ̉#ʆȑɩʱd̽BE,`ğλGʆȑ̶ƗJȒ,E&͝'

L͜ȏG͉ċ#ͨċ#ȧ̶ǵƑJƀςdŻe@$ 
Ϭϥȇ.`?YJØB?țδ 
ͭ̉ϰϬȕδ#ƀ̊ϭȕδ 
ŤͭƨĮOϚƠʼ̶ċƨÎRLÛϒ#ŻʡLÈ2ɷ, 
ǱƿˎʹϰŧʏʕěŻʖͪϤεʤ#Éʤϥ  
(1)ŧʏͺʂGʡʕťɊǔȲ˭ 
(2)ʡʕťɊǔȲ˭Gğ̶Ņγʲ 
(3)ʡʕťɊǔȲ˭dY4`³ʨLĖľ 
(4)ŧʏěĺʕLťɊǔ 
(5)ťɊǔGΜÏŶϤϩϥ 

(6)ťɊǔGΜÏŶϤϪϥ 
(7)ťɊǔGʡĺǣϤϩϥ 
(8)ťɊǔGʡĺǣϤϪϥ 
(9)ťɊǔGʡĺǣϤϫϥ 
(10)ťɊǔGʡĺǣϤϬϥ 
(11)ťɊǔGʡĺǣϤϭϥ 
(12)ŧʏͺʂLĆʣ 
(13)ŧʏͺʂGğʱϤϩϥ 
(14)ŧʏͺʂGğʱϤϪϥ 
(15)ŧʏͺʂGğʱϤϫϥ 
ϩϥȇ̔ΘǣʹɋG>Lűƿǔ 
ğ̶ŅJʣ,^a`ŧʏͺʂLʖǍM#ʡʞɯǔdˇ;Ŀȥ

ǣĂLťɊǔJ+`$6LťɊǔMΜÏŶJȂΣ7a#͎ǅ

ǔL+`ʡĺǣ˶;JǇBEʡWĀ7a`$ȯͭ̉FM#̶

LγʲGʡʕťɊǔȲ˭#ťɊǔJεc`ΜÏŶGʡĺǣ#

V?#ťɊǔdĆʣ9?ğʱRLͶʚJC,EŻQ$ 
ϪϥʹʵΘǣʗɪ 
TUΘǣF2?$ 
ϫϥȇ̔ùƅύFLĲ_˵WGȃňȑ˝ 
̪ȋV?MńȋLͺȎdZGJͭ̉d̽BE,`1#Ʉʕ͑

ƉÎRLĭđd̉ėD5;`6GJ]_#˯L¯FLˀͯJ

ç^<�h«¤�§«qJ]`ˀͯ̊ǈZ̽.`]-J9?$ 
Ϭϥȇ.`?YJØB?țδ 
Α 1 u�$Ģȫ 15 u�Ϥ2 ħÑϥ$ 
 

�����  
ϩϨ&ʡ̶ªŧʏʕ0^L AD ɩʱ̶LǸ˱'Ϥεʤ#É

ʤ#Ɯʤ#żíϤɃϥϥ  
g¤��i�«ʯLµȾʰʗM#͘ǡσƃG͍ƿͯσƃ#Ū

ͤ#ƀ̽ɏ̘σƃ#V?#ŁΈʰʗM#̢Ů#Űǚ#ɡĂσ

ƃ[±żIHLʰʗF+`$ȯʮǗLīŌMȭ@±ȘF#ˋ

˶ÏΘʕͼF+`g}�¤u£¨ΩLÒ°#̚Jʜa` β-g
�¦i�Lɦʾ#Tau �¨�qͼLʬƬþφ#þφ9? Tau
�¨�qͼ1Χĺ9ǀǣ7a`ˋ˶ī˿˼Lε²1͑Ɖ7a

E,`$6a^Lˀ͍Jđ.ȡI`īŌ˓Ș1˻5^aE,

`1#ʜœɩʱ̶G9E͡Y^aE,`LM#g}�¤u£

¨dĂ͒;`u£¨l{�¢«~θƃ Ϥ̶ChEIϥF+`$ChEI
M#ȿȯʵɩʱGMI^I,ZLLĄȫ0^µȫL͘ǡσƃ#

͍ƿͯσƃdɼ9-`Ǧ.^aE,`$ŐùF͡Y^a

E,`���z¤ŝΥŝLÇJɳŤFM�o¨��ˎɄʕL

ǣĂF+`o¢¨��¨1µȾʰʗĮOŁΈʰʗdZȃň;

`ɩʱ̶G9E͡Y^aE,`$ŧʏʥȳL ChEI ɯǔdȥ;

`ěĺʕMÇJZ��ˎɄʕLǣĂF+`�h�{�r�¨

1+_#6LěĺʕdŘJ�m{�r�¨#�£�{�r�

¨˚Lĺǣ̶1γʲ7aE,`$ 
ΊƯ#ʆȑ̶J]`ɩʱZ͟W^aE,E#đłɾ̕ʀ1ˋ

˶˳̗LĄÉŗϙdʣ,?ƀϝF ChAT mRNA Ωdşđ7=

`6G#̋ϣ¢��[̚˄Š¢��J˶Ĵǫ²;`GÒ°9

?͘ǡáǴ̘ďdȃň9#̚ ùL NGF mRNA [ BDNF mRNA



ʡ̶ªŧʏʕěŻͭƷ 
Lʲʜdşđ#7^J cAMP-PKA ˶;dɯǔě;`6GJ]

_ĄȫǑ˜ΜÏŶdͣƑ9#>L˷ȸG9E NGF#BDNF#
ChAT dͣƑ;`6G1ƀ͝7aE,`$AD Ǘ̍dƍʹG9

?̞ƳɅȼJ/,EZʰʗLȃň1˅͡7aE,`$V?#

̞ƳʵJ͡ˀʰLŁΈʰʗ[˹ĺŪͨʰJƍ;`ĕȸ1͡Y

^aE,`Ǫ̑ȈM�«��¨ D2 ĳƅÕ[}¦��¨ĳƅ

Õ˚͊ȉ©ǦJÖʣdĮU9E,`Ǧ.^aE,E#in 
vitro FMÒΥ˰{�¥{d².? AD ˳̗L˳̗ɗdʋƶÛ

ŷʵJǪć;`6G1Ș^0GIBE,`$ 
>6F#�¢¨{zk��q AD ��¤�j{[ AD εΐˋ

˶˳̗dʣ,E ChATmRNA#Ζ£¨Υě tau �¨�qĂ͒Τ

˰ĮO>L mRNA#tau �¨�q£¨ΥěΤ˰θƃɯǔdɿſ

;`˫d˵W˕E#>a^JÖʣ;`ŧʏ̶ʕĮOʆȑ̶0

^ɩʱ̶dǸ˱;`$ŧʏ̶ʕĮOʆȑ̶M ChA#}¦��

¨#DOPA#MAO ˚Jε²;`ǣĂ#l{�¦t¨Ɋɯǔʕ

ͼ˚ AD Jεΐ;`͊ȉLǣĂdĿȥ9E,`?Y AD Lͫ

ʰʗJε²;`͊ȉLɯǔʕͼdĚǳʵJ͞ÜF2`GõJ

æ%Lɯǔdʲʜ;`ěĺʕLļſªʲ͍ZĶ̘Ǧ.^a

`$ÅƯƶ0^�m�¢�¨ T J]` A�þφſΩdǵɋJ

ɯǔěĺʕLǸ˱Jʾǧ9?$ 
V?#�iq¦g¥idʣ,E�¢¨{zk��q AD ��

¤�j{L�¢¨{q£��«�͒ȶd̽,#AD Lʲʰ[

Β̽Jε²;`ΜÏŶLǸ˱d̽BE,`$ȡJM#���

¦«�͒ȶJ]` AD ɩʱ̶LǸ˱ZΒYE,`$ 
ŤͺΪƑñƀ̂ 
Ʈǣ 20 Ưƶˍ˕ŦŻĞǥʪʵ˃˓ŘʸǀǣȂǿ½Ɇ&g¤�

�i�«ʯLĄȫʲʰɏɉL͒ȘGȗȫ͜ȏɫL˅˕ϰ˃˓

É͂̍ϰƒ͋ķȨ'ϤĂǱ˃˓ϥ 
 
ϪϨ&ŧʏ̶ʕ0^L£«y ��gʰɩʱ£«�ěĺʕ

LǸ˱GÖʣ�n�|�L͒Ș'Ϥεʤ#żíϥ  
ʑƪǜȺʰF+`£«y ��gʰMī̺J]`Ɔʡ̺ʯF

WHO ǵſLôŦʑƪʯL¬CF+`$ʜœg¨��¨ċ1

˘¬ΛǮLɩʱ̶G7aE,`1ϟÜFαȫδLǫ²1Ǐ͌

F+_#ΧˤIČÖʣdŀ;`?YǗ̍Lť3Mɩʱdĳ5

^a<JŇϓGIBE,`$Ǘ̍MʲƙΌ¯ŐJť3#ȥĕ

ǔªżòǔJìaE,`GõJżÜF˥ÝIğ̶Ņ#ǫ²ȑ

ɫ1ɣY^aE,`$´ŐLğʱɏε0^#ɄʕʥȳLȥĕ

I̶ċdǸ˱9Eɒ9,GLƾ,͌ȩdĳ5#1999 Ư0^ʑ

ƪʢ̶ʣɄʕdƍʹJ˃˓d̽BE,`$6aVFƀȓ9?

˃˓J˻,E 2009 ƯMϧ��¨�«ʢ̶ʣɄʕJC,E{q

£«�¨rd̽,ϧɯǔd͡Y? Tectona grandis�C,EɅ

͗d̽,#11ˑLěĺʕdħχɉΏɥſ9?$6a^L-A#

ϕ̴IǬ£«y ��gɯǔdȥ9I1^Z�j{�q¦�

f«zɊ˳̗J˳̗ɝǔdˇ7I, 4 ˑLěĺʕd͍Ā9?$ 
ŤͺΪƑñƀ̂ 
Ʈǣ 23 ƯƶĪʡĔëˎŻ˃˓͇ĒΪϤŔŕğʱŘʸγʲǺ

Β˃˓½Ɇϥ 
ϫϨ&̶ʣɄʕL¾ɑÉͮʢʕʡĺǣJε;`ĂŶʡʕŻ

ʵªʡěŻʵ˃˓'ϤƜʤ#εʤϥ  
ŧʏ̶ʣͺʂM#ğ̶Ņªw�£�¨�˚LīȎG9E³ʨ

ʵJØʣ7aE,`$>L¬ȑF#ɾȟě#˂ʅě˚Lǂώ

J]`ͺʂLȹɹ1Ǡǟ7aE,`$6a^ȥκIŧʏ̶ʣ

ͺʂLȥĕĆʣdȭȳJÁBEǴ˻9E,3?YJ#�im

�q�¦z«dϜØ9?̶ʣɄʕLɀŗ[˳̗ª˵̄ŗϙ#

/]Oŧʏ̶ʣǣĂLĕʛʵʡʢdʹʵG9?˃˓1Żςʵ

J̽IcaE,`$6-9?˃˓Γ̽L?YJM#ʹʵG;

`ÉͮʕLʡĺǣ˶;1ĂŶʡʕŻʵªʡěŻʵJĂŶ¥�

¤FȘ^0J7aE,`6G1Χ͌F+`$ʖJ#ʡĺǣL

İǑd͓ŵ;`Τ˰/]OûŌŶ˚du«�;`ΜÏŶL

q¦«�¨rGɏ̘͒ȶJε;`˃˓M>LŘʸGI`$Ʉ

ʕJ/,EM�¢��i�#�¤��i�#g¤n¦i�˚

L¾ɑÉͮʢʕLʡĺǣ1ĂŶ¥�¤F͒Ș7aCC+`¬

ȑ#ÛʏG9Eȭ͒ȘIʡĺǣİǑɚρ+`,MȏʒʵIʞ

͒JʩVBE,`ʡĺǣ˫ZV?ȉť3ɘ7aE,`$6-

9?ʡĺǣ˶;dĂŶʡʕŻ ªɻʡěŻʵJ͒Ș;`?YJ#

ˍ?ALr¤«�FMʡ̶�mj(ϸϠϡϹ)LĿȥ;`l�k

�£¨˫g¤n¦i�Lʡĺǣ[#>LÇ͊ȉLʡĺǣ˶;

JʎʍdƿE#ĹʡĺǣJε²;`ΜÏŶLq¦«�¨rG

ɏ̘͒ȶd̽BE,`$6L˃˓˷ȸdŘJ#˵ǽ.�¨�

qͼΤ˰dʣ,? in vitro ĺǣJ]`ŧʏěĺʕLȐ͎ĕʛ

ʵʡʢ˫Lɉˢ[#���£�ql¨z�g£¨rdϜØ9

?]_ȥʣIɄʕLÖĀdʹǵ9E,`$ 
ϬϨ&ʡ̶ª̶ʣɄʕ/]Oʆȑ̶L���¦�q{'ϤƜ

ʤϥ�

���¦�q{GM#ʡÕùLÉͮʕLĚǳʵĂȶdʹʵG

9?˃˓F+_#ÉͮɯĖdƲˡŎJ#>9EĖʵJʞ͒;

`6GJɇYEȥĕIg�¦«�F+`6G1Ș^0GIB

E2?$ʜœ#ʜœ#ʡ̶ª̶ʣɄʕ/]Oʆȑ̶dƍʹG

9?���¦«���ʡÕùLÉͮʕL˾Õ�͒ȶd̽BE,

`$ÉͮʕĂȶM LC/MS#TOF-MS ˚L͊ȉLĂȶɏŊdʣ

,E̽,#˃˓ƍʹJΚ9?ĂȶȑɫdØ,Ă5E,`$ȡ

 
£«y ��gī̺L¢i�wiq¤�



ǌƞȋʞŦŻ�ϚƠ̶Ż�ȇ̔ª˃˓ƯŚ�˘ � ĸ�
�		 Ư 
J#u¨� «�«dʣ,?Ăȶ�«�LťţΩ͒ȶJ]`

Éͮʕ�h¨o«�£¨�h¨r[�«n«ÉͮʕLǸ˱d

̽BE,`$ǈ^a?˃˓˷ȸM#̶ʣJìa?ɄʕˑªŅ

ˑLΛǭ[ΰſ#ȡJM#ʡ̶ªʆȑ̶LĿȥ;`ťɊIǣ

ĂG>L̶ĕGLεÞ͒ȘRGǑʣ;`$ 
ϭϨ&ɄʕǔΙɫ�¢�rLǣĂJε;`˃˓'ϤÉʤϥ  
Ϡ̶[͐=,ċIHMɫǅJ]_Ĭ93͎ć7a`¬ȑ#Ʊ

͐ǔɄʕ1>a^LÉʣG9E/ϚϤ{�«qi¨}¨{ϥ

[Ʉʕɋȯ#͑ͻʣɄʕIHLĽʹFɫǅ[ʷ͏Lʹdʇ_

ǭ5EŢ^aE2?$6a^M,c\`&Ιɫ�¢�r'F

+_#Ŀȥ7a`ǣĂ1Ϡ̶[͐=,ċ#ğ̶ŅIHLěĺ

ʕG>LɉΏ1ϗÐ;`ZLZť,$6a^Ιɫ�¢�rL

¬CF+B?�z�q��y ¤«�1Ϡ̶īȎɄʕG9E

͎ć7a#V?#Ʊ͐ʕͼF+`w¤��£¨ϳdĿȥ;`

�pyuīʢLƱ͐ǔw¤�gϤSalvia divinorumϥ1̶½ɫ

Lǵſ̶ʕJǵſ7a?6GM͘ǡJȐ9,$6LƱ͐ǔw

¤�gM�-m�mi�¥}��«ΛǮʵgv�{�F+`

salvinorin AϤSalAϥdĿeF,`6G0^ƾďIƱ͐Öʣd

ˇ;$ȯ˃˓FM#6a^Ʉʕ˫Ιɫ�¢�rLʷ͏ªĲ̀

Jǃ˕C]-IȐ9,ĂȶɫLγʲ#Ȑ͎IΰąɫL˅˕d

ʹǵ9E,`$SalA L]-IÒĂŶěĺʕLɅĀM#HPLC
ɫIHLɏŊĂȶ1¸ɰF+_#ϟ,âϒǔdȥ;`ZLL#

˥ÝIǧɫGM͔,ψ,$¬ȑ#ðʭěŻʵĂȶǧɫM˥Ý

FťɅÕļțĂȶĶ̘IǧɫF+_#ʜśFLØʣZĶ̘I

ΉΎĂȶɫG9ELìÑǔdǴC$>6F#ðʭěŻʵĂȶ

ǧɫJʾʹ9#ǬÕ SalA ��q¦«�¤ǬÕϤMAbϥdʘ̟

JÖ͉9?ǆ#ȯ MAb dɯʣ9? ELISA Lγʲd̽B?$ 
>L˷ȸ#salvinorin ϗdʖʬʵJͯ͡;` MAb dǈ`6G

1F2#ȯǬÕdɯʣ9?δǹ˖ĺɫJ]` ELISA Lγʲd

̽,#>Lʖǔd͞Ü9?˷ȸ#ĠĂIǜƶG˩ƶdé.?

ĂȶǧɫF+`6Gd˅͡9?$ȯɫM#Ʊ͐ǣĂdĿȥ;

` Salvia divinorum L˥Ý#ϟǜƶIΰąɫG9EȥʣIǧɫ

G,.`$ 
ŤͺΪƑñƀ̂ 
Ʈǣ 23 ƯƶĪʡĔëˎŻ˃˓͇ĒΪ 
ϮϨ&��¨�«ʢmj¥¨LʜŔͨȼ/]OǣĂĂȶ'

Ϥεʤ#Éʤϥ  
ĽĵƘF̽ca? COP10 J/,EͺʂáŷLΧ͌ǔ1ͯ͡

7a?]-J#ʜœ#ʡʕťɊǔ1ŔʝʵJΧ͌I�«�G

IBE,`$̶ʣͺʂJC,EM#µŐ#ȴĦgzg#Ħ˦

˚Lʡ̶Ú˸ŐJ/5`ƢɆě#͑ïŔγʲJ]`Ψʡ̶ʣ

Ʉʕʡ̔ŔL˄Š1Β̽9#̶ʣɄʕɀŗ̍ĮOǷĲ̍Lɼ

Ɠ1̴9,$¬ȑF#³ʨʵJʡ̶ϋ͌MϟVBE/_#ʡ

̶LżſÚ˸ĮOǴ˻ʵŅͼáǴ1Ǡǟ7aE,`$6L]

-I̖ȞLZG#̶ʣͺʂLáŷªǴ˻ʵáǴL?YJɀŗ

Ǌ̢1Ǐ͌GIBE/_#>L?YLīˑǸ˱1ǓėGIB

E,`$ 
&ϡΐ'MʆȑÿȑLWI^<�¤�£¨͉ċG9EZΧ͌

Iʡ̶F+`1#ØʣΩLť7JZεc^<ŐùFMmj¥

¨LʡʢΩMʊţ9E,`$·ɬŔȑFL}£�mj¥¨L

ʡʢŔMTGeH͍^aI3IB?$ŐùʢɼƓMżÜIµ

Őʢʡ̶J]`1#ΊƯ#µŐFLʡʢʡ̶LΆĀćκJ]

_#Ϡϡ#ʠ̭dM:YG;`ʡ̶L˅á1Ǣǒ7aE,`$

>6F6L]-IʗɪJƍǑ;S3#ɀŗīˑLǸ˱L?Y

J��¨�«LƛƝŔƪJñ_#ŘīˑL¬CF+`�¤�

mj¥¨ϤCoptis teeta Wall.ϥdǷφ9#µŐʢ/]Oȕȯʢ

&ϡΐ'GLŅͼLſǔʵ#ſΩʵɞdɅ͗;`6GG9

?$ 
Åŋͨȼ9?�¤�mj¥¨̟ʡŔM#��¨�«ȣĜn

�¨ơ��mΡLi¨�ŐŞGIBE,` Mt. Phon Kan J+
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教育の概要

担当科目：薬事関係法規１（４年前期 薬学科：必修、薬科

学科：選択、丸山徳見・田中義高）、薬事関係法規２（４年後

期、薬科学科：選択、丸山徳見）

           薬剤師としての業務を遂行する際に必要な法的知識のう

ち、特に基礎的なことを講義した。また、薬事に関連する制

度ならびに医療の担い手としての任務を遂行するために保持

すべき知識についても解説した。薬事関係法規１では、徳島

文理大学特任講師である厚生労働省の田中義高先生は、薬事

関係法規のうち、医療法、健康保険法等を担当した他、最近

の薬事行政上のホットな話題について講義し、学生に良い刺

激を与えた。薬事関係法規１は、すべての学生が合格したこ

とから、薬事関係法規の基本的知識を得たと考えられ、目標

を達成した。

担当科目：品質管理学（薬学科５年生、選択、丸山徳見）

            医薬品の有効性と安全性が保証されるためには、医薬品

としての優良な品質が十分でなければならない。品質は規格

と試験法に従って検査された上で始めて純度が保証される。

品質管理学では、品質を試験するための規格書である日本薬

局方の理念と構成を学び、品質管理の概略を説明できるよう

にすることを目標に、日本薬局方を概説した。さらに、医薬

品の製造販売後の安全対策・市販後調査、毒薬・劇薬や生物

由来製品の取扱いについて講義した。

担当科目：微生物学 I、微生物学 II（2 回生前期・後期）（大

島）

  微生物とは肉眼で認められない小さな生物の総称である。

人類の歴史において、微生物はさまざまな有用物質の生産に

役立ち、環境維持を含め地球環境を 創り出してきた。一方、

ある種の微生物はヒト等に疾患をもたらす病原微生物として

存在し、病原微生物との戦いは今日もつづいている。本講義

では、微生物学全般、 特に感染症の原因となる病原微生物を

中心に分類、構造と機能、代謝や遺伝様式、 病原性の発現機

構について講義している。

研究の概要

核酸関連化合物の合成とその生物活性—新規抗 HIV 薬並び

に血管新生促進物質の発見（丸山）

１） 抗ウイルス薬の開発を通じて、社会に貢献するとともに、

希少糖プロジェクトから派生した生産物を含むヌクレ

オシドの合成とその利用法を開発する。

２） ウラシル誘導体の合成研究に取り組み、人免疫不全ウイ

ルス（HIV）の増殖を強く阻害する２つの物質を見いだ

した（鹿児島大学医学部馬場昌範教授との共同研究）。

また、Ｃ型肝炎ウイルスの増殖抑制についても検討中で

ある。一方、香川大学医学部塚本郁子准教授との共同研

究により、血管新生を亢進する物質 2-Cl-C.OXT-Aを見

いだした。その作用は、分子レベル及び in vivo で検証

された。一方、構想活性相関に基づき、２位の塩素をア

ルコキシ基あるいはチオメトキシ基に置換した誘導体

の合成を進めた。

３） ２つのウラシル誘導体は、ナノモル単位で HIVの増殖を

抑制（EC50=67nM）する。細胞毒性 CC50は 45μM であ

り、選択係数は 1,000近い。一方、2-Cl-C.OXT-Aは、低

分子化合物としては最初の血管新生促進物質である。そ

の作用機序は不明であるが、MAPKカスケード因子のりん

酸化を促進することが判明したことから、これが血管新

生を促進する要因の１つである可能性がある。また、in 

vino においても、ヒトさい帯静脈由来血管内皮細胞

(HUVEC)にて血管新生促進能を有することが確認された。

さらに、神経細胞を活性化することも見いだした（未発

表データ）。したがって、創傷治癒、育毛剤、痴呆症治

療薬等の医薬品としての実用化が期待される。薬学分野

での有機合成化学に相応しい研究内容であり、新薬開発

の可能性がある成果を得た。

４） 2-Cl-C.OXT-A については、成果を実用化に向けて国内

特許に出願し、さらに JST の助成を受けて PCT 国際特

許を出願した。知的財産権を確保した後、実用化を検討

し、その第一歩として試薬として和光純薬から実用化さ

れた。1   mg   (コード No.   032-21541)、5   mg   (コード No.  
032-21543)単位で市販されている。この商品は、 (1)  
2-Cl-C.OXT-A   (新規血管新生促進剤)Wako   Bio   Window
No.105   (2010年 10月号)   11ページ. (2)  新規核酸誘導体

2-Cl-C.OXT-A の血管新生作用、和光純薬時報,   78   (4),  
11-13.で紹介されている。

５） 血管新生作用は、糖尿病に伴う下肢末端の潰瘍壊死など
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では深刻な問題であり、2-Cl-C.OXT-Aはその治療薬とし

て開発を検討している。また、PC12  細胞の神経化促進

することから、血管新生促進作用を併せて AD治療薬と

して優れた特長を有すると考えられ、実用化を検討中で

ある。医薬品として実用化されるには、多くのハードル

をクリアーしなければならないが、香川発（香川薬学部、

香川大医学部共同開発）の医薬品として実用化を目指し

たい。

６） 2004 年〜2006年 教育・研究助成金 味の素（株）

2006 年、2008年 教育・研究助成金 アガペ（株）

2008 年〜2009 地域イノベーション創出研究開発事業

2008 年〜 私立大学戦略的研究基盤形成支援事業

2009 年  徳島文理大学「特色ある教育・研究」

2010 年  教育・研究助成金 和光純薬（株）

７） 鹿児島大学医学部：馬場昌範教授、香川大学医学部・医

学科：小西良二教授、窪田泰夫教授、小坂博昭教授、徳

田雅明教授、塚本郁子准教授

タンパク質の翻訳後修飾を介した機能制御機構の解析

（大島）

研究テーマ

21世紀の生命科学はまさに「ポストゲノム」であり、限ら

れた数のタンパク質はリン酸化や糖鎖付加、メチル化、アセ

チル化など様々な修飾により、その機能が厳密に制御されて

いる。また近年、ユビキチン分子に代表されるポリペプチド

の付加による翻訳後修飾というものが注目されつつある。

SUMO（small   ubiquitin-related   modifier）はその代表的な修飾

分子であり、その名前の由来からも明らかなように、非常に

ユビキチンに類似した構造をしている。しかし、その機能は

ユビキチンとは異なり、修飾されたタンパク質は分解には至

らず、タンパク質間の相互作用、活性、局在などにおいて変

化を受ける。こういった機能が転写制御、染色体組換え・分

配、クロマチン動態などに関与し、個体発生や細胞分化・増

殖の制御を行っているということが明らかになってきた。私

たちの研究室では、がんウイルスを含め、細胞のがん化や増

殖・分化に関わる因子に着目し、この SUMO   による分子修

飾とそれに関連した化学修飾を介したエピジェネティックな

遺伝子発現制御や細胞の環境応答の分子基盤を理解するため

の研究を行っている。

またヒト T細胞白血病ウイルス 1型（HTLV-1）のゲノムに

コードされる転写制御因子に関して、宿主細胞因子との相互

作用を介した生理機能の発現に関して研究を進めている。特

に HTLV-1のマイナス鎖にコードされる HBZと相互作用する

宿主因子を多数同定し、現在その生理学的意義の解析を行っ

ている。

研究資金等

  

  2005-2006 年 文科省科学研究費 (若手 B)（代表）

  2006 年       武田科学振興財団研究奨励

2006年 医科学応用研究財団研究助成

2007年 日本白血病研究基金・ウエラ賞

  2007-2008 年 文科省科学研究費（基盤 C）（代表）

  2008 年-   私立大学戦略的研究基盤形成支援事業

  2008 年-   徳島文理大学特色ある教育研究（分担）

  2008-2009 年 徳島文理大学特色ある教育研究（代表）

2010年- 文科省科学研究費（基盤 C）（代表）

2010年- 厚労省科学研究費・肝炎等克服緊急対策

研究事業（分担）

共同研究

徳島文理大学、京都大学ウイルス研究所、京都大学大学院農

学研究科、京都大学大学院医学研究科、筑波大学TARAセン

ター、筑波大学基礎医学系、大阪大学医学部、慶応大学医学

部、群馬大学医学部、千葉工業大学、三重大学遺伝子実験セ

ンター、国立がんセンター研究所、愛知県立がんセンター研

究所

2‐アルコキシ-C.OXT-A の合成および血管新生促進能の評価

（榊原）

１） 当研究室の丸山らは、香川大学医学部薬物生体情報学講

座所属の塚本郁子准教授との共同研究により、低分子加

工物初の血管新生促進剤 2-Cl-C.OXT-A を見いだした。

2-Cl-C.OXT-A の用途として、創傷治癒、育毛剤、そし

てアルツハイマー病の治療薬等の医薬品候補として非

常に有望であると考えられる。そこで構造活性相関の一

環として、2-Cl-C.OXT-Aのプリン骨格の２位がアルコキ

シル基（メトキシ基、エトキシ基等）に置換された 2-
アルコキシ-C.OXT-Aを合成することを検討した。

２） ５種類の 2-アルコキシ-C.OXT-A の合成が完了し、本化

合物についてHUVECを用いた血管新生促進能を調べた

結果 、特 に 2-メトキシ -C.OXT-A に おいては、

2-Cl-C.OXT-A   と匹敵する活性が認められた（投稿準備

中）。

３） 合成した 2-Cl-C.OXT-A   あるいは 2-メトキシ-C.OXT-A
についてはラセミ体であるため、それらを光学分割を用

いることで(+)および(-)-2-Cl-C.OXT-Aあるいは 2-メトキ

シ-C.OXT-A をそれぞれ別個に単離し、どちらに血管新

生促進作用があるか（強いか）を精査する予定である。

４） 上記以外にも引き続き種々の強い血管新生促進能を有

し、且つ副作用の少ない 2-Cl-C.OXT-A 誘導体の合成を

試みる予定である。
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大島：

１）藤井高校 出張講義 8月 4日
榊原：
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榊原：ＯＳＣＥ委員会委員

その他、新聞報道等
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ǣʌœȏ͘ ǞĨ 45Ƃ 3Ǥ� ǯºŉœŉœ̬ˆœʆɣɵɮ

ÕŅ˩ɱÕ´#ˆœčŅ 

óʪ͘ŉ̥ŉœŉœ̬Ɂœɣɵɮ� řĪǎǄ 

ȍɆˆĩŷȀǹƊÈɩ� úˆɣɵǫ̗� ±ž̗Ī 

èǎǄ� ƕ°čę ɞÆƂǤǚ͘2004Ƃ 4Ǥ 1ǚ 

ǣʌœȏ͘Ɓư 6 Ƃ 3 Ǥ� ²ŵŉœŉœ̬ˆœɣɵɮč

Ņ˩ɱÕ´#čŅ͌ˆœ͍ 

óʪ͘ǯºŉœýƲ"ʃĶ��¨qŉœ��gn¢z¦

}¨Research Assistant Professor 

ýǎ� Ȧȕĉʿ ɞÆƂǤǚ͘2006Ƃ 1Ǥ 1ǚ 

ǣʌœȏ͘ Ɓư13Ƃ3Ǥ� ŋʼÞɹɮœƴˍŉœ̬ŉœ�

hmuhk¦xɣɵɮčŅ˩ɱÕ´#čŅ͌�hmuh

k¦x͍ 

óʪ͘ǚǫœˍǁʹÈȻïɣɵĪ͌ PD"ȡǰćɮŉœ "͍
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�j¤¨ 

ýǎ� ɢď ƉŖ ɞÆƂǤǚ͘2006Ƃ 4Ǥ 1ǚ 

ǣʌœȏ͘Ɓư 18 Ƃ 3 Ǥ ŉ̥ŉœŉœ̬ Ɂœɣɵɮ 

čŅƓǨ˩ɱÕ´#čŅ͌Ɂœ͍ 

óʪ͘ŉ̥ŉœŉœ̬ Ɂœɣɵɮ ¡u¨�fvx}¦

� 

�

�!��#�

ƻƍɮɘ͘ˆɁœ A͌ųǫãŊ"ƕ°čę͍ 
͒  ͍ǎʬ̐ưɘȅIAMŎƍƤ͘ˆɁœINˆȺIɃÌIM
ɚ·ÍɅc˪S_ƀƃ-œĬH,_#ˆɁœ AHn�¨>_
ˆœǎʬ��¢tf§n¡o� �NÃ¬Ṁ^͙ [ˆIɋ
Ɍ] C13 ˆMĀ4�¤zx- (1) ˆMÍɅIɃÌä̍ħ-[ˆM
ÍɅ]1)ͤ8) [ˆM÷ÍɅ]1)ĒP 2)"(2) ˆMĀ3ǘ�-[ʸƒɫ
ʎʆLÍɅ>_ˆ]1)ͤ3)"[ɠ˘ɫʎʆ§̍ĂɫʎʆLÍɅ>
_ˆ]1)ĒP 2)"[¯ǵɫʎʆLÍɅ>_ˆ]1)ĒP 2) 
͓͍ɘȅ̐ưȼȘ͘TU̐ư 
͔ ǎ͍ʬäŝ̶HMĕ^ʍWIǌĭǘɾ͘ äŝ2ƀƃ-MH"

ˆɁœ AHˆɁœMľǫ§ľɧc̛ȵɔLǎʬ<B#ǎɮǢ
cġYB˒ǑMǎǬ1]äŝcb1^ǝ4VIYB�¡¦�

cÍư§̘Ż<äŝɁ˙MƜƆcN1EB#�g¨���q

MBYL¯̣ˢͅĒPAM˙˨cˌEB# 
͕͍ǎ/_BYLÏEBạ̈̄͘15İ�90ë 
 
ƻƍɮɘ͘ˆɁœ B͌ųǫãŊ"ƕ°čę͍ 
͍͒ǎʬ̐ưɘȅIAMŎƍƤ͘ˆɁœINˆȺIɃÌIM

ɚ·ÍɅc˪S_ƀƃ-œĬH,_#ˆɁœ BHn�¨>_
ˆœǎʬ��¢tf§n¡o� �NÃ¬Ṁ^͙ [ˆIɋ
Ɍ] C13 ˆMĀ4�¤zx- (2) ˆMĀ3ǘ�-[¯ǵɫʎʆL

ÍɅ>_ˆ]3)ͤ5)"[ĦĢĮʆLÍɅ>_ˆ]1)ͤ3)"(3)ˆMĀ
3ǘ�-[�¢�¦Iˆ]1)ĒP 2)"[ȴɍ§f£¢p¨Iˆ]1)
ͤ3) 
͓͍ɘȅ̐ưȼȘ͘TU̐ư 
͔͍ǎʬäŝ̶HMĕ^ʍWIǌĭǘɾ͘ˆɁœ AHœdC
äŝcƗʥ<K2]"ˆɁœMľǫ§ľɧc̛ȵɔLåǎʬ

<B#ǎɮǢcġYB˒ǑMǎǬ1]äŝcb1^ǝ4VI

YB�¡¦�cÍư§̘Ż<äŝɁ˙MƜƆcN1EB# 
͕͍ǎ/_BYLÏEBạ̈̄͘15İ�90ë 
 
ƻƍɮɘ͘ˆɁœ C͌ųǫãŊ"ƕ°čę͍ 
͍͒ǎʬ̐ưɘȅIAMŎƍƤ͘ˆɁœINˆȺIɃÌIM

ɚ·ÍɅc˪S_ƀƃ-œĬH,_#ˆɁœ CHn�¨>_
ˆœǎʬ��¢tf§n¡o� �NÃ¬Ṁ^͙ [ˆIɋ
Ɍ] C13 ˆMĀ4�¤zx- (2) ˆMĀ3ǘ�-[ȣąĮʆLÍ
Ʌ>_ˆ]1)ͤ5)"[ʳʶLÍɅ>_ˆ]1)"[ƘɂĮʆLÍɅ>
_ˆ]1)ͤ4)"[ˋȤ§̉ˋĮʆLÍɅ>_ˆ]1)ͤ3)"[Â˭ʆ
LÍɅ>_ˆ]1)ͤ4) 
͓͍ɘȅ̐ưȼȘ͘TU̐ư 
͔͍ǎʬäŝ̶HMĕ^ʍWIǌĭǘɾ͘ǎɮǢ"ǱǢ"�

¥¨�h¦�cÏ-ë6GǄȀcˌEB#ȻL"ˆMˆɁÍ

ɅcɁ˙>_BYLN"ȈʯƎƫœ"ɌƫɃɁœMɁ˙2ƞ

̺H,_BY"ƞ˔LƠ=G"8`]MɮɘMƗʥc¹/G

ǄȀc̋YB#VB"15İMǄȀM¯H"ǣƓ 2İëMǄȀ
NƗʥLƍG"ǫɮɘHœʥ<BäŝLF-G"̹ƅCGG

ˣ<"̛ ˔K̗ëcÉ/_8IL\^"ɠˮMŗɞcĵEB# 
͕͍ǎ/_BYLÏEBạ̈̄͘15İ�90ë 
 
ƻƍɮɘ͘ˆɁœ D͌ųǫãŊ"ƕ°čę͍ 
͍͒ǎʬ̐ưɘȅIAMŎƍƤ͘ˆɁ AͤC MäŝɁ˙c:
]LƜƆ>_BYL"8`VHMäŝMʗƗʥˌ.#:]L"

ˆöŽĶŜˢͅc˕ǃ/"ȭʥĬ̽c˙1@G"ˆɁœë̜

MˢͅĬ̽LƬ`_IĞǟL"Ĭ̽ʧ/ǘ͌ĕ^ʍWǘ͍c

ĕƕ>_8IZɘɔI>_# 
͓͍ɘȅ̐ưȼȘ͘TU̐ư 
͔ ǎ͍ʬäŝ̶HMĕ^ʍWIǌĭǘɾ͘ äŝ2ƀƃ-BY"

V?"ƍǘHʐ^̂dCĬ̽c˙ɽ:@"œɃMɁ˙ƇM�

j�qLþYB#AM«H"Ĭ̽M˙˨cˌ-FF"Ɂ˙2

ĈëHK-ʀĴ"ȥ4ǆ^¬7BǄȀ2ƞ˔H,_IƢb`

_ʀĴc��qf��<"\^ªšL"ˤʊL˙˨<B#Ǆ

ȀLN"ǱǢ"�¡¦�ɻcɘɔLƠ=GÏ-ë6GɅ-B# 
͕͍ǎ/_BYLÏEBạ̈̄͘15İ�90ë 
 
ƻƍɮɘ͘ćˆĩ̢ɑȻïˬʤ͌ųǫãŊ͍ 
͍͒ǎʬ̐ưɘȅIAMŎƍƤ͘ćˆĩ̢ɑMŘ̮cɁ˙>

_BYL"ćˆĩúê͌úˆ͍MĜ�¤zxMľǫɔɠˮc

Õƕ<"Î@G"ćˆĩMɩÈɔ̛˔Ƥc˥ˮ>_8Icɘ



ˆɁœˬƈ 
ɔI>_#ɃħɮœM͆4S3̋ȎLÊ-"ȿĸúˆMǘȚ

˫2ŉ3Kņ̷c̄]`G-_#ǫˬʤH"ǛǮMǘȚI½

ƓĘʯI:`_ǘȚIcŤȓ>_8IL\^"ȿǟȵHMǣ

ZĀȾɔKúˆMǘȚcœQ8I2ĘʯIK_# 
͓͍ɘȅ̐ưȼȘ͘TU̐ư 
͔͍ǎʬäŝ̶HMĕ^ʍWIǌĭǘɾ͘ćˆĩMúˑNɠ

ɔƦĿ§ƴˍM̲ŉưH,_IMɁ˙cÓ̋>_BY"ˬʤ

äŝcʠYBĵˏc¯ƝLƁǝK˚˂HˬʤcˌEB#̫]

`Bạ̈̄äHMˬʤH,_8I1]"˔ȵcʂȮLVIY"

ʹĥcƋ4̽Ǭc̒ƹ<B# 
͕͍ǎ/_BYLÏEBạ̈̄͘10İ�90ë 
 
ƻƍɮɘ͘ˆœŘʥ 2C͌ųǫãŊ§ƕ°čę§Ȧȕĉʿ͍ 
͍͒ǎʬ̐ưɘȅIAMŎƍƤ͘ĂȺcÏɅ<BˆɁŘͅc

̇<G"ˆɁœMˬʤHƕ]`BɠˮcɦŘL˼Lɞ6_8

IcɘȅI>_#ǫŘʥNʷƄMŀL06_ƥʨRM̑ȌK

ˆȺÏɅMľɗIK_# 
͓͍ɘȅ̐ưȼȘ͘TU̐ư 
͔͍ǎʬäŝ̶HMĕ^ʍWIǌĭǘɾ͘°9IMĂȺĕ^

Ƴ-Lƞ˔KØɁ§˖ʀcb1^ǝ4ĈëL˨ǜ<B#ü/

G"ŔáKĂȺĕ^Ƴ-ƲƴcÖïLǀŧ<B#ˆɁœHƕ

BɠˮIŘʥäŝIMFK2^cªšL˨ǜ<"Ɂ˙cƕB# 
͕͍ǎ/_BYLÏEBạ̈̄͘15İ�270ë 
 
ƻƍɮɘ͘ʗĝˆœȭʥ͌ųǫãŊ"ƕ°čę"Ȧȕĉʿ͍ 
͍͒ǎʬ̐ưɘȅIAMŎƍƤ͘3 Ƃ̣LbBEG"œdH
3Bľɧˆœ§ˎɃˆœ§ćɐˆœMɠˮcǒɁʓĝ<G"

ˆœɃI<Gƞ˔I:`_ʧŠûc͈Y_#ƍˬƈHN"ť

̡̻ļH,_ˆɁœLF-G"̛ȵɔLˌ.#:]L"�£

{¦�¨v�¦ʯû"t���s¨v�¦ʯû"˸ĬLŤ>

_ƠŤȚKJ"«˝ǄȀHNœQ8I2êǮK-Ř˻ɔKʯ

ûZ͈V_#8`]MɠˮĒPʯûN"ˆM�¤�j�v�

�¢I<G"VB"ƥʨIƠŤ>_̮L0-G"ƞ˔Ęȉ

KZMH,^"ˆöŽI<GMľɗcư>ZMH,_# 
͓͍ɘȅ̐ưȼȘ͘TU̐ư 
͔͍ǎʬäŝ̶HMĕ^ʍWIǌĭǘɾ͘ȈʯƎƫœ"ˆɁ

œMĜë̜LF-GƻƍcȖY"ʠYB˶ǕcÍư:@":

]L"�¥¨�h¦�cɅ-G�£{¦�¨v�¦ƎƊHɑ

ˏ:@B#VB"ɑˏǟL0-GN"˸ ɊƠɽcĈëLˌ.#

:]L"ɑˏcʩˬ>_œɃLN"˸ĬcʤăÁ6_#ɑˏ

>_œɃN"�£{¦�¨v�¦˶ǕMÍưĒPɑˏäŝL

F-GǎĪI˰˫<"\^ʼ-ɑˏcˌ.BYMƲƴ§ƲȚ

c˼LÁ6_# 
8`]MÍȀL\^"ɠˮMǒɁʓĝLü/"ɠˮ§ȞŠû

2ȥV_#VB"�£{¦�¨v�¦ʯû"t���s¨v

�¦ʯû"˸ĬLŤ>_ƠŤȚKJc˼LÁ6_8I2H3

_#˩̽2ŕáLɁ˙H3G-K-œɃZǏ˕:`B2"8

`]MœɃLN"ǎĪ2Ö$LŤƠ<"Ğ©˩̽HåƇɑˏ

cˌb@B# 
͕͍ǎ/_BYLÏEBạ̈̄͘20İ�90ë 

 
ƻƍɮɘ͘ȻïŘʥ͌ųǫãŊ"ƕ°čę"Ȧȕĉʿ"ɢď

ƉŖ͍ 
͍͒ǎʬ̐ưɘȅIAMŎƍƤ͘œɃLNċȀŘʥ2˩@]

`_#ċȀŘʥN"ǩɠMë̜c̢Ƽ<"Ǘ˖Mɠˮc˕ê

A.I>_ZMH,^"ˬʤ[ˆœŘʥHʥƕ<BɠˮIƴ

ʯHN"ˬƈ̘ŭƓLĜʸMɣɵ�¨�čˌ>_LNĈë

HK-#ȻïŘʥHN"ˬƈ̘ŭƓMċȀŘʥLx�¨yL

ɰˌH3_\.LˆɁœˬƈċȀŘʥLƞ˔I:`_ɠˮĒ

Pľɧƴˍcʥƕ>_8IcɘɔI>_#ȻL"ǎĪ2©ǘ

ɔLɠˮ[ƴˍc®/_MHNK4"'œɃ2±ÌɔLʧ/"

±ÌɔLĂ4(\.L"äŝcŷŊ>_#ǫŘʥʌ´ƓLN"

ċȀŘʥLəDLĕ^ʍX8I2H3_# 
͓͍ɘȅ̐ưȼȘ͘TU̐ư 
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㧠㧕ᢎߦߚࠆ߃ᤨߚߞ㑆㧦೨ᦼߩㅳ㧝ᤨ㑆ޔߢᒰ⻠ᐳߢ

 ޕߚߒᜂᒰࠍ㧟ᤨ㑆ߩᓟඨㇱಽߪ
  
ᜂᒰ⑼⋡㧦↢‛⛔⸘ቇ㧔દ⮮ᖝᦶዊᨋථ㧕 
㧝㧕ᢎ⢒㆐ᚑ⋡ᮡߩߘߣᅷᒰᕈ㧦ၮᧄ⊛ߥ↢‛⛔⸘ቇߩᚻᴺ

ߔ⸂ℂࠍ߆ࠆߡࠇߐ↪ᔕߢᐥ⥃ߦ߁ࠃߩߤ߇ࠇߘޔቇ߮ࠍ

 ޕߚࠇߦ࿐▸߽ߡߟߦቇ∌ޔߚ߹ޕߚߒߣᮡ⋠ࠍߣߎࠆ
㧞㧕⋡⊛㆐ᚑ⁁ᴫ㧦⋡ᮡߪ㆐ᚑޕߚ߈ߢ 
㧟㧕ᢎ⢒ౝኈ㕙ߩߢขߣߺ⚵ࠅᡷༀᣇ╷㧦ࡘࡇࡦࠦߪ

⏕ᱜ߃ߐ㉼⸂ߩ࠲࠺ޔߚࠆߡߒ㆐⊑߇ࠕࠛ࠙࠻ࡈ࠰࠲

ޕࠆߥߣ㗴߇ߌߛᣇߩ࠲ࡘࡇࡦࠦߪߣޔ߫ࠇ߈ߢߦ

࠰ޔߒ↪ࠍࡦࠦ࠰ࡄߩࡓ࡞㧼㧯ޔ߽ߦᬺߩታ㓙ߢߎߘ

 ޕߚߞࠄ߽ߢࠎബߦീᒝߩቇ⸘⛔ߡߒ㚟ࠍࠕࠛ࠙࠻ࡈ
㧠㧕ᢎߦߚࠆ߃ᤨߚߞ㑆㧦ㅳ㧝ࠦޔࡑඨᦼ㧝㧜ᤨ㑆㧔㧝

නಽ㧕ߢචಽޕߚߞߢ 
 
ᜂᒰ⑼⋡㧦ⴡ↢ൻቇ㧟㧔᧻የ੫ᄥ↢㒐ᓮቇ⻠ᐳ� ᄢጟཅ

ᴦవ↢㧕 
㧝㧕ᢎ⢒㆐ᚑ⋡ᮡߩߘߣᅷᒰᕈ㧦ⴡ↢ൻቇޔߜ߁ߩ᳓ⅣႺ߿

ᄢ᳇ⅣႺߤߥⅣႺⴡ↢ࠆࠊ߆߆ߦ㗔ၞࠍਛᔃޔߡߒߣⅣ

Ⴚ㗴ߩᦨవ┵ߩಽ㊁߹ߢℂ⸃ࠍߣߎ߁ࠄ߽ߡߒ⋡ᮡޕߚߒߣ 
㧞㧕⋡⊛㆐ᚑ⁁ᴫ㧦ౝኈ⊛ߪߦࠍ⡞߫ࠇߡℂ⸃ࠆ߈ߢ

ᕁߣߥߡߒㅺ⣕ߪߊ߈ᄢࠍ࿐▸ߩ⼂ળᏱ␠ޔࠅߢ⟵⻠

 ޕߚߒ⺑⸂߷߶ࠍౝኈߩቯ੍ޔߪߩ߽ߩߘ⟵⻠ޕࠆࠇࠊ
㧟㧕ᢎ⢒ౝኈ㕙ߩߢขߣߺ⚵ࠅᡷༀᣇ╷㧦ㅴᱠߩㅦಽ㊁ߢ

ਛ⟵⻠ޔࠍߤߥ࠲࠺ߒᣂ߽ࠅࠃౝኈߩᢎ⑼ᦠޔߢߩࠆ

㗴ߩߢ࿖ኅ⹜㛎ޔߚ߹ޕߚߒߦ߁ࠃࠆߔ␜ឭߌߛࠆ߈ߢߦ

㗫ᐲࠍߤߥ⠨ᘦߦޔࠇᦨૐ㒢ߊ߅ߡ߃ߐ߅ᔅⷐࠆߩᚲ

 ޕߚߒߦ߁ࠃࠆߔ⺞ᒝߡ߅ߦ⟵⻠ࠍ

㧠㧕ᢎߦߚࠆ߃ᤨߚߞ㑆㧦೨ᦼߩㅳ㧝ࠦޔߢࡑᒰ⻠ᐳߢ

 ޕߚߒᜂᒰࠍᓟඨඨಽߩߘߪ
 
ᜂᒰ⑼⋡㧦↢⑼ቇ․⻠⟵㧔᧻የ੫ᄥદ⮮ᖝᦶߦ߮ࠄߥ

ઁ⻠ᐳᢎຬ㧕 
㧝㧕ᢎ⢒㆐ᚑ⋡ᮡߩߘߣᅷᒰᕈ㧦⚻⑼ቇုޔߪ⋥ᣇะߩ✚

วൻ߇㊀ⷐߥၮ␆⑼ቇޔࠅߢޔᦨ߽ߒ߹ߑㅴᱠࠍ

ㆀࠆߟߟߍቇಽ㊁ޔߚ߹ޕࠆߢ⣖ߩࠈߎߎߣ∛᳇ߪ

ઍ␠ળߡ߅ߦ㊀ᄢߥ⺖㗴ޔࠅߢᓥޔߡߞ⮎ቇ߽ߡߞߣߦ

ᄢᄌ㊀ⷐߥಽ㊁ޕࠆߢᧄ⑼⋡ޔߪߢ⚻⑼ቇߩၮ␆ࠍ㓏ጀ

ᕈߦᵈ⋡ߟߟߒቇ߮ޔ⮎ቇߩߣ㑐ଥ߽ߡߟߦቇ߱ࠍߣߎ⋡

 ޕߚߒߣ⊛
㧞㧕⋡⊛㆐ᚑ⁁ᴫ㧦⋡ᮡߪ㆐ᚑޕߚ߈ߢ 
㧟㧕ᢎ⢒ౝኈ㕙ߩߢขߣߺ⚵ࠅᡷༀᣇ╷㧦ᐕᐲࠬࠠ࠹ޔߪ

ᤓޔߚߚߞⴕࠍ⟵⻠ߩᒻᑼࠬࡃ࠾ࡓࠝߚߞᓥߦߡߛ┨ߩ࠻

ᐕᐲߪࠅࠃቇ↢ߡߞߣߦℂ⸃ߣߚߞߥߣߩ߽ߔ߿ߒᕁࠇࠊ

  ޕࠆ
㧠㧕ᢎߦߚࠆ߃ᤨߚߞ㑆㧦 ࠝࠬࡃ࠾ࡓᒻᑼߢฦᢎຬ߇ 1
࿁ 1 ᤨ㑆ޕ 
 
ᜂᒰ⑼⋡㧦⮎⑼ቇ㧔᧻የ੫ᄥદ⮮ᖝᦶઁߦ߮ࠄߥ⻠ᐳᢎຬ㧕 
㧝㧕ᢎ⢒㆐ᚑ⋡ᮡߩߘߣᅷᒰᕈ㧦⎇ⓥ⠪⢒ᚑࠆߔߣ⊛⋠ࠍ⮎

⑼ቇ⑼ޔߪߡ߅ߦ⥄ὼ⑼ቇ⎇ⓥߦขߩߡߞߚߦ⚵ࠅᆫ

ࠍቇ߱߇ߣߎ㊀ⷐޕࠆߢ⮎⑼ቇ⑼㧝ᐕ↢ࠍኻ⽎ࠆߔߣᧄ

ធߦⓥ႐⎇ߩߘޔߨ⸰ࠍⓥቶ⎇ߩฦᢎຬ߇↢ቇޔߪߢ⋠⑼

᧻ޕࠆߔߣ⊛⋠ࠍߣߎࠆ⍮ࠍߤߥᣇㅴߩⓥ⎇ޔߢߣߎࠆߔ

የᜂᒰಽࠍࠫࠢࡔ࠽ޔߪߢߚߞቇ⠌ⴕേታ㛎ࠍ㛎ߎࠆߔ

દ⮮ᜂޕߚߞࠄ߽ߡߓᗵࠍ㔓࿐᳇ߩ႐ߩⴕേ⚻ቇޔߢߣ

ᒰಽࠍࡑ࠹ߦߣߏࡊ࡞ࠣޔߪߢਈߚ߃⺖㗴ቇ⠌ࠍⴕޔ

 ޕߛࠎቇࠍℂൻቇ‛߿⚻↢‛ቇߩ✢ᦨ೨ޔߡߒㅢࠍ⊑ߩߘ
㧞㧕⋡⊛㆐ᚑ⁁ᴫ㧦⋡ᮡߪ㆐ᚑޕޕߚ߈ߢ 
㧟㧕ᢎ⢒ౝኈ㕙ߩߢขߣߺ⚵ࠅᡷༀᣇ╷㧦ታ㓙ߦᚻࠍേߒ߆

ࠅߚࠇࠅขࠍࡦ࡚ࠪ࠶ࠞࠬࠖ࠺ࡊ࡞ࠣޔࠅߚߒࠍታ㛎ߡ

 ޕߚദ߁ࠃࠆߥߦ⋠⑼ߩෳടဳߥ⊛Ⓧᭂޔߢߣߎࠆߔ
㧠㧕ᢎߦߚࠆ߃ᤨߚߞ㑆㧦 ࠝࠬࡃ࠾ࡓᒻᑼߢฦᢎຬ߇㧠

ᤨ㑆ޕ 
 
ᜂᒰ⑼⋡㧦೨ቇ⠌㧔દ⮮ᖝᦶ᧻የ੫ᄥઁߦ߮ࠄߥ⻠ᐳᢎ

ຬ㧕 
㧝㧕ᢎ⢒㆐ᚑ⋡ᮡߩߘߣᅷᒰᕈ㧦∛㒮⮎ዪߩታോታ⠌ࠍ

Ṗߦⴕޔߦߚ߁⺞߮ࠃ߅ޔ⮎ᜰዉߩߤߥ⮎Ꮷ⡯

ോߦᔅⷐߥၮᧄ⊛⍮⼂ޔᛛ⢻ޔᘒᐲࠍ⠌ᓧࠆߔᔅⷐޕࠆ߇

ⴕࠍ߮⺞ታ⠌ࠗࡊ࡞ࡠޔSGDޔṶ⠌ޔ⟵⻠ޔߢߎߘ

 ޕߚߞ
㧞㧕⋡⊛㆐ᚑ⁁ᴫ㧦⋡ᮡߪ㆐ᚑޕߚ߈ߢ 
㧟㧕ᢎ⢒ౝኈ㕙ߩߢขߣߺ⚵ࠅᡷༀᣇ╷㧦SGD ࡊ࡞ࡠ߿

 ޕߚദߦ߁ࠃߔଦࠍෳടߥ⊛Ⓧᭂߩ߳ࠗ
㧠㧕ᢎߦߚࠆ߃ᤨߚߞ㑆㧦 ࠝࠬࡃ࠾ࡓᒻᑼߢฦᢎຬ߇㧟

ᤨ㑆ޕ 
 



ᓼፉᢥℂᄢቇ�㚅Ꮉ⮎ቇㇱ�ᢎ⢒⎇ⓥᐕႎ�╙ �ภ����� ᐕ 

 

ᜂᒰ⑼⋡㧦∛㒮ታ⠌ߦ߮ࠄߥ⮎ዪታ⠌㧔દ⮮ᖝᦶ᧻የ੫ᄥ

ዊᨋථቯᧄਭઁߦ߮ࠄߥ⻠ᐳᢎຬ㧕 
㧝㧕ᢎ⢒㆐ᚑ⋡ᮡߩߘߣᅷᒰᕈ㧦∛㒮⮎Ꮷᬺߩോߣ⽿છࠍ

ℂ⸃ࡓ࠴ޔߒක≮ߦෳ↹ޔߦߚࠆߥߦ߁ࠃࠆ߈ߢ⺞߅

ޔ⼂ၮᧄ⊛⍮ࠆߔ㑐ߦᏧᬺോ⮎ߩߤߥ⮎ᜰዉޔ߮ࠃ

ᛛ⢻ޔᘒᐲୃࠍᓧࠍߣߎࠆߔ⋡ᮡޔߚ߹ޕࠆߔߣ⮎ዪߩ␠ળ

⊛ᓎഀߣ⽿છࠍℂ⸃ޔߒၞක≮ߦෳ↹ߚࠆߥߦ߁ࠃࠆ߈ߢ

ஜᐽޔᖱႎឭଏޔℂ▤⛎ଏߩߤߥක⮎ຠޔ㒾⺞ޔߦ

ޔ⼂⍮ߥ⊛ၮᧄߩߡߟߦࠅࠊ㑐ߩߣၞ߿ක≮ᯏ㑐ޔ⺣⋦

ᛛ⢻ޔᘒᐲୃࠍᓧࠍߣߎࠆߔ⋡ᮡޕࠆߔߣ 
㧞㧕⋡⊛㆐ᚑ⁁ᴫ㧦⮎ቇ⑼㧔㧢ᐕ㧕り⠪ߡߒߣᔅⷐߐߣ

 ޕߚߖߐᓧୃߡߴߔޔߡߒㅢࠍታോޔࠍᛛ⢻߿⼂⍮ࠆࠇ
㧟㧕ᢎ⢒ౝኈ㕙ߩߢขߣߺ⚵ࠅᡷༀᣇ╷㧦ฦᢎຬߦᝄࠅಽߌ

ޔߡߒኻߦ↢㧡ᐕࠆߡࠇߐᐳ㈩ዻ⻠ߦ߮ࠄߥޔ↢㧡ᐕߚࠇࠄ

ታോታ⠌ߦ࠭ࡓࠬ߇ㅴޔߦ߁ࠃᜰዉ⮎Ꮷߩߣ㑆ߢᢎ⢒

ౝኈߩㅴ⁁ᴫࠍ⺞ᢛޕߚߒ 
㧠㧕ᢎߦߚࠆ߃ᤨߚߞ㑆㧦∛㒮߹ߪߚ⮎ዪߦㇺว㧠࿁⸰

ߚ߹ޕߚߒߦ㧝࿁ޔ⻠ᐳߩ㧡ᐕ↢ߪߦ㓸߹ࠄ߽ߡߞᖱ

ႎ឵ޕߚߒ 
 
ᜂᒰ⑼⋡㧦↢‛ታ⠌㧔ᯏ⢻↢‛ቇ⻠ᐳᢎຬߦ߮ࠄߥ↢‛‛ℂ

ቇ⻠ᐳᢎຬ㧕 
㧝㧕ᢎ⢒㆐ᚑ⋡ᮡߩߘߣᅷᒰᕈ㧦࡞ࡕỚᐲ߿▚⸘ߩ✭ⴣᶧߩ

ℂ⺰ࠄ߆ߤߥṁᶧߩၮᧄ⊛ᕈ⾰ࠍℂ⸃ޔߒታ㓙ߩ↢ℂ㘩Ⴎ᳓

ࠍ↪ᴺ߿ㅜ↪ߩ⟎ቯⵝ᷹ታ㛎ౕེߩޘ⒳ߡߓㅢࠍ⺞ߩ

ቇ߱࡞࠺ࡕޔߚ߹ޕേ‛ߩ⚻♽ߚ↪ࠍታ㛎ޔࠄ߆⟵⻠ߣ

㉂⚛ߪߢṶ⠌ޔߦࠄߐޕࠆߔ⸂ℂࠍ⾰ᕈߩ⤑⢩⚦ߥ⊛⥸৻

ᔕㅦᐲ⺰ߡߟߦቇ߱ޕએߥ߹ߑ߹ߐޔࠅࠃ↢⽎ࠍ‛

ℂൻቇ⊛ߦℂ⸃ߩߚࠆߔജࠍ㙃ࠍߣߎ߁⋡ᮡޕߚߒߣ 
㧞㧕⋡⊛㆐ᚑ⁁ᴫ㧦⋡ᮡߪ㆐ᚑޕߚ߈ߢ 
㧟㧕ᢎ⢒ౝኈ㕙ߩߢขߣߺ⚵ࠅᡷༀᣇ╷㧦↢‛ታ⠌ߪቇ↢ߦ

ߩᵞᵺᣇߩታ㛎ౕེޔߢߩߥ⋠⑼ታ⠌ߩᦨೋߡߞߣ

ᣇޔṁᶧ⺞ᢛߩᴺߩ࠻ࡐߡߒߘޔᦠ߈ᣇߩߤߥၮ␆

㗄ࠍ㊀ⷐⷞߚߒᜰዉࠍᔃߚ߹ޕߚߌ߇ታ㗼ᓸ㏜߿㔚᳇↢ℂ

ⵝ⟎ߩߤߥᠲᴺ⠌ᓧޔߚߩ⚦ߥ⾗ᢱࠍᚑࡇࡦࠦޔߒ

 ޕߚߞⴕࠍ⺑⸂ߥৼካߡߒ↪૬߽╬ࠝ࠺ࡆ࠲ࡘ
㧠㧕ᢎߦߚࠆ߃ᤨߚߞ㑆㧦ㅳ㧤ᤨ㑆ࠍ㧟ㅳ㑆ߡߞߚࠊߦ

ⴕߦࠄߐޔߥ⹜㛎ޕߚߒ⺖ࠍ࠻ࡐ߮ࠃ߅ᧄታ⠌ౝኈߦ

ኻߡߒචಽޕߚߞߢ 
 
ᜂᒰ⑼⋡㧦․ታ⠌㧔દ⮮ᖝᦶ᧻የ੫ᄥዊᨋථቯᧄਭ

ߦ߮ࠄߥ⻠ᐳోࡈ࠶࠲ࠬߩຬ߇ෳട㧕 
㧝㧕ᢎ⢒㆐ᚑ⋡ᮡߩߘߣᅷᒰᕈ㧦߿⟵⻠ߩߢ߹ࠇߎታ⠌ୃߢ

ᓧߚ߈ߡߒ⍮⼂ߣᛛ⢻ࠄ⥄ޔࠍ⠨ߡ߃ᚻࠍേߞࠃߦߣߎߔ߆

߇ຬోࡈ࠶࠲ࠬ߿ᢎຬޔߦߚࠆߥߦ߁ࠃࠆ߈ߢ↪ᵴ↪̒ᔕߡ

㑐ߡߞࠊᜰዉޟ߫ࠊޔࠆߔතᬺ⎇ⓥޕࠆߢޠᄐભޔߺ౻

ભޔߺᤐભߩߺᦼ㑆ࠍ㊀ὐ⊛ߦᵴ↪ޔߡߒᜰዉࠍⴕޕߚߞ 
㧞㧕⋡⊛㆐ᚑ⁁ᴫ㧦⑼ቇߩᅏᷓࠍߐฦ⥄ߩ⎇ⓥߩࡑ࠹ਛߢ

ታ㛎ޔߦ߽ߣߣࠆߔ⮎ቇㇱり⠪ߡߒߣᔅⷐࠆࠇߐߣ⍮⼂

 ޕߚߒᓧୃߢㆊ⒟ߩⓥ⎇ޔࠍᛛ⢻߿

㧟㧕ᢎ⢒ౝኈ㕙ߩߢขߣߺ⚵ࠅᡷༀᣇ╷㧦⻠ᐳ㈩ዻߚࠇߐ㧟

ᐕ↢ޔࠍᢎຬߦࡈ࠶࠲ࠬߣᝄࠅಽߦ✜৻ޔߡߌታ㛎ࠍⴕޕߚߞ

⮎ቇㇱ㧟㧠ᐕ↢⟵⻠ߪታ⠌⹜㛎߇ᄙ߆ߥޔߚࠆ߉ߔ

 ޕߚߞ߆ߥࠇข߇㑆ᤨߦ߁ࠃ߁ᕁ߆ߥ
㧠㧕ᢎߦߚࠆ߃ᤨߚߞ㑆㧦ᤤᄛޔߕࠊભߩߺᣣ߽㑐ଥ

 ޕߚࠇࠄㅴߪᧄታ⠌ߊߥ
 
ᜂᒰ⑼⋡㧦✚ว⮎ቇṶ⠌㧔દ⮮ᖝᦶ᧻የ੫ᄥ㧕 
㧝㧕ᢎ⢒㆐ᚑ⋡ᮡߩߘߣᅷᒰᕈ㧦⮎Ꮷ࿖ኅ⹜㛎ߩኻ╷⻠⟵

ޠၮ␆⮎ቇޟߪᓟᦼޔࠍޠၮ␆⮎ቇޟߪ೨ᦼޔࠇߐ⻠㐿ߡߒߣ

ߊߣޕࠆߢᮡ⋠߇ߣߎቇ߱ߡߒㅢࠍߢ߹ޠක≮⮎ቇޟࠄ߆

ޔߡ↪ࠍᒻᑼ߁ߣṶ⠌ߪඦᓟߢ⟵⻠߇ඦ೨ਛޔߪ೨ᦼߦ

ቇ⠌ലᨐࠍޕࠆߡߞ⁓ࠍߣߎࠆߍ 
㧞㧕⋡⊛㆐ᚑ⁁ᴫ㧦࿖ኅ⹜㛎ߦᔅⷐߥౝኈߪ৻ㅢࠅᢎߎࠆ߃

 ޕߚ߈ߢ߇ߣ
㧟㧕ᢎ⢒ౝኈ㕙ߩߢขߣߺ⚵ࠅᡷༀᣇ╷㧦ᬺࠦࡑᢙ߇ᄙߔ

ߪ↢ቇޔߕࠇขߦචಽ߇㑆ᤨߩᓳ⠌ߩṶ⠌⹜㛎߿ᬺޔߡ߉

⥄ಽߩ㗡ߩਛࠍᢛℂߦ߁ࠃߥߡ߈ߢᕁޕࠆࠇࠊ࿖ኅ⹜㛎

 ߇ߩ߽ߚૃߊࠃߣ㗴ߚࠇߐ㗴ߦㆊޔߪߦਛߩ㗴ߩ
㗴ޔࠅ߇ߣߎࠆࠇߐᓳ⠌ߪ㊀ⷐޕࠆߢᓟߩᡷༀ߇ᦸ

 ޕࠆࠇ߹
㧠㧕ᢎߦߚࠆ߃ᤨߚߞ㑆㧦ࠝࠬࡃ࠾ࡓᒻᑼޕ 
 
ᜂᒰ⑼⋡㧦තᬺታ⠌㧔દ⮮ᖝᦶ᧻የ੫ᄥዊᨋථቯᧄਭ

㧕 
㧝㧕ᢎ⢒㆐ᚑ⋡ᮡߩߘߣᅷᒰᕈ㧦⮎Ꮷ࿖ኅ⹜㛎ߩኻ╷⻠⟵

ޠၮ␆⮎ቇޟߪᓟᦼޔࠍޠၮ␆⮎ቇޟߪ೨ᦼޔࠇߐ⻠㐿ߡߒߣ

ߊߣޕࠆߢᮡ⋠߇ߣߎቇ߱ߡߒㅢࠍߢ߹ޠක≮⮎ቇޟࠄ߆

ޔߡ↪ࠍᒻᑼ߁ߣṶ⠌ߪඦᓟߢ⟵⻠߇ඦ೨ਛޔߪ೨ᦼߦ

ቇ⠌ലᨐࠍޕࠆߡߞ⁓ࠍߣߎࠆߍ 
㧞㧕⋡⊛㆐ᚑ⁁ᴫ㧦࿖ኅ⹜㛎ߦᔅⷐߥౝኈߪ৻ㅢࠅᢎߎࠆ߃

 ޕߚ߈ߢ߇ߣ
㧟㧕ᢎ⢒ౝኈ㕙ߩߢขߣߺ⚵ࠅᡷༀᣇ╷㧦ᬺࠦࡑᢙ߇ᄙߔ

ߪ↢ቇޔߕࠇขߦචಽ߇㑆ᤨߩᓳ⠌ߩṶ⠌⹜㛎߿ᬺޔߡ߉

⥄ಽߩ㗡ߩਛࠍᢛℂߦ߁ࠃߥߡ߈ߢᕁޕࠆࠇࠊ࿖ኅ⹜㛎

 ߇ߩ߽ߚૃߊࠃߣ㗴ߚࠇߐ㗴ߦㆊޔߪߦਛߩ㗴ߩ
㗴ޔࠅ߇ߣߎࠆࠇߐᓳ⠌ߪ㊀ⷐޕࠆߢᓟߩᡷༀ߇ᦸ

 ޕࠆࠇ߹
㧠㧕ᢎߦߚࠆ߃ᤨߚߞ㑆㧦ࠝࠬࡃ࠾ࡓᒻᑼޕ 
 
ᜂᒰ⑼⋡㧦ℂᎿቇㇱ⥃ᐥᎿቇ⑼� ⸃೬ቇ I㧔દ⮮ᖝᦶ㧕 
㧝㧕ᢎ⢒㆐ᚑ⋡ᮡߩߘߣᅷᒰᕈ㧦ߩߡߒߣ↢ߩᏂⷞ⊛᭴

ㅧࠍ♽⛔⊛⸃೬ቇߢ൮⊛ߦቇ߮ޔߪߦࠄߐޔዪᚲ⸃೬ቇ㧔㗡

ㇱޔ⢷ㇱޔ⣻ㇱޔਅ⢇ㇱޔ྾⢇㧕ࠍቇ߱ޔࠅࠃߦߣߎ⛔ว

߇ߣߎࠆߔ⸂ℂࠍᓎഀߩዪᚲ᭴ㅧࠆߌ߅ߦ᭴ㅧߩోߚࠇߐ

㊀ⷐޔߦ․ޕࠆߢ↢⛽ᜬ▤ℂⵝ⟎ߩ᭴ㅧߣᯏ⢻ߦኒធߦ

㑐ㅪࠆߔᓴⅣེ♽ޔๆེ♽ޔᴲዩེ♽ߩ᭴ㅧߪߡߟߦ

 ޕߚߒߣᮡ⋠ࠍߣߎቇ߱ߦ⚦
㧞㧕⋡⊛㆐ᚑ⁁ᴫ㧦⋡ᮡߪ㆐ᚑޕߚ߈ߢ 
㧟㧕ᢎ⢒ౝኈ㕙ߩߢขߣߺ⚵ࠅᡷༀᣇ╷㧦㧝ᐕ↢ᓟᦼߩ㐿⻠



ᯏ⢻↢‛ቇ⻠ᐳ 

 

㧝ᐕߦ߮ࠄߥޔߥߡߒጁୃࠍቇ‛↢ߢ㜞ᩞޔ߇ߚߞߢ

↢೨ᦼᤨߩὐߢ↢‛ቇ߇⟵⻠ߩήߩߤߥޔℂ↱ߥ߆ޔࠄ߆

ޔ߽ߢࠇߘޕߚߞ߇ᔅⷐࠆ߃ᢎࠄ߆⍮ߩቇ‛↢ߥ⊛ೋᱠࠅ

ᦨૐ㒢ޔ࿖ኅ⹜㛎ߩߢ߹࡞ࡌ⍮⼂ࠍᓧޕߚߒߦ߁ࠃ߁ࠄ߽ߡ

 ޕߚߞࠄ߽ߡ✦߈ᒁࠍ᳇ߢߤߥታᣉߩਛ㑆⹜㛎ߪߦࠄߐ
㧠㧕ᢎߦߚࠆ߃ᤨߚߞ㑆㧦ᱜⷙߩඨᦼ㧝㧡ᤨ㑆ޕߛࠎᷣߢ 
 
߿ᣧᦼ㛎ቇ⠌ޔ߽ߦ⸥એᄖ߅ߥ CBT ኻ╷⻠⟵ߪߦࠄߐޔ

ቇ೨ᢎ⢒ߡᭂߤߥᄙߩߊᬺޔߦᧄ⻠ᐳߩᢎຬోຬ߇ෳ

ടޕࠆߡߒ 
 

⎇ⓥߩⷐ 
ጟޔ㐿⊒㧔દ⮮ᖝᦶߩቯ㊂ᴺߩ⾰ࠢࡄࡦ࠲ᓸ㊂ᭂޤ㗴㧝⺖ޣ

↰㦖৻ޔᎹ⟤૫㧕 
㧝㧕⋡⊛㧦㧝ߩߟ⚦⢩ߩਛߩ㧝ࠍ⾰ࠢࡄࡦ࠲ߩߟቯ㊂ࠆߔᣇ

ᴺࠍ㐿⊒ᭂޔߒᓸ㊂ࠢࡄࡦ࠲⾰㜞ᗵᐲቯ㊂ᴺߩ⹜⮎࠶ࠠ߿

 ޕࠆߌߟ߮⚿ߣᬺൻ߳ߩߤߥㅧ࠻
㧞㧕ᚑᨐ㧦㉂⚛ࠣࡦࠢࠗࠨᴺޔߡ↪ࠍᣢሽߩᣇᴺߩ⚂㧝

ਁߩ㜞ᗵᐲᬌ߹ޔࠅ߅ߡߞߥߦ߁ࠃࠆ߈ߢߢᤨὐߪߢ

◲ଢᕈ᳢߿↪ᕈߡߟߦᬌ⸛ࠍㅴޕࠆߡ 
㧟㧕ᓟ੍ߩቯ㧦ࠆߥࠄߐ㜞ᗵᐲൻࠍ⋡ᜰߔ৻ᣇޔขࠅᛒ

 ޕࠆㅴࠍታ↪ൻޔߡߍᐢࠍ⽎ኻ߁
㧠㧕ᄖㇱ⾗㊄ዉታ❣㧦ᢥㇱ⑼ቇ⋭⍮⊛ࠢ࠲ࠬഃᚑ
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⑼ቇ⎇ⓥ⾌ഥ㊄ޕ 
㧡㧕ห⎇ⓥ㧦ⶄᢙߩ࿖ౝડᬺߦ߮ࠄߥ࿖ౝᄖઁᄢቇߩߣ

ห⎇ⓥޕ 
 
࠼ࡦࠟࠆࠃߦࡦ࡚ࠪࡘࡒࠪ࠲ࡘࡇࡦࠦޤ㗴㧞⺖ޣ

 ว⸃ᨆ㧔દ⮮ᖝᦶ㧕⚿࠲ࡊ
㧝㧕⋡⊛㧦࠼ࡦࠟࠆࠃߦ࠲ࡊ⼂߮ࠄߥࡓ࠭࠾ࠞࡔ

࠾ࠞࡔᵴᕈൻ࠲ࡊߩߣ࠻ࠬ࠾ࠧ࠲ࡦࠕߣ࠻ࠬ࠾ࠧࠕߦ

ࠄߡߞࠃߦࡦ࡚ࠪࡘࡒࠪ࠲ࡘࡇࡦࠦޔࠍ㆑ߩࡓ࠭

 ޕࠆߌߟ߮⚿ߣ߳⮎ഃߒߦ߆
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cholinergic neuronޔߢߣߎ߁  ޕࠆߔߦ߆ࠄᛩ᭽ᑼ߽ߩ
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ࠆߌ߅ߦࡦࡠࡘ࠾⣖ౝࠫࠢࡔ࠽ޤ㗴㧡⺖ޣ DNA ౝ⊛ⶄ

 ጊጯ⟤⾆㧕ޔᨆ㧔᧻የ੫ᄥ⸂ߩ
㧝㧕⋡⊛㧦ߩࠫࠢࡔ࠽ਛᨔ⚻ߪߦᏂᄢߥᩭࠍᜬࡠࡘ࠾ߟ

ᩭߪࠄࠇߎޕࠆߔሽ߇ࡦ DNA ⊛Ⴧ㧔ౝߩ DNA ⶄ㧕ࠍ

ߣࠆߡߞ⠨ߩߘޔࠇࠄ߃ᗧߣᓮᯏ᭴߮ࠃ߅ޔ DNA
Ⴧߩ᭽ᑼࠍޕߚߒߣ⊛⋠ࠍߣߎࠆߔߦ߆ࠄ 
㧞㧕ᚑᨐ㧦ᚑࠍࠨࠛޔߪߢࠫࠢࡔ࠽චಽߦਈߡࠇࠄ߃߇

ᄢޔߤ߶ࠆߥߊ߈⣖߇ᄢߦ߽ߣߣࠆߥߊ߈ౝ⊛ DNA วᚑ߇

㗫❥ߦޔߚ߹ޕߚߒ␜ࠍߣߎࠆߎౝ⊛ DNA ⶄޔࠅࠃߦ

ߡߒ㊂߽Ⴧടߩ‛↥ㆮવሶࠆࠇ߹ߦࠅᒰߟߣ߭ࡦࡠࡘ࠾

 ޕߚߒ␜ࠍߣߎࠆ
㧟㧕ᓟ੍ߩቯ㧦ᧄ⎇ⓥߩᚑᨐߩ৻ㇱ2010ޔߪ ᐕߩ J Neurosci
ߦ⊒ޔࠇߐᒰߩ”This Week in the Journal”߽ߢขࠅ

ߚ߹ޕߚࠇࠄߍࠆߌ߅ߦࡦࡠࡘ࠾ޔ DNA Ⴧࠥ߇
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Ⴧߥ⊛ዪᚲߤߥᨴ⦡ߩቯ․ޔ߆ߩࠆߢჇߩోࡓࡁ

ቯ㊂ޔࠍ߆ߩࠆߢ genomic PCR ᴺࠅࠃߦ⸃ᨆਛޔޕࠆߢ

DNAޔ↪ࠍ⣖⒖ᬀᛛⴚߚߒ⊑㐿ߢᒰ⻠ᐳޔߦࠄߐ Ⴧ߇

ߩᩕ㙃⁁ᘒߩߤߥᶧᕈ࿃ሶߦଐሽߡߒࠆޔ߆ߩࠆߎ

ᒁࠅࠃߦ⾰‛ߩᩕ㙃࿃ሶ᭽ࠆࠇࠄᓧࠄ߆ߤߥེ⤳ߩᛩవߪ

 ޕࠆߢᨆਛ⸂ࠍ߆ߩࠆࠇߐߎ߈

㧠㧕ᄖㇱ⾗㊄ዉታ❣㧦㧔⁛㧕ᣣᧄቇⴚᝄ⥝ળ⑼ቇ⎇ⓥ⾌

ഥ㊄ޔᚑ⨃േ‛⑼ቇᝄ⥝ၮ㊄ޔᚑ⨃⚻⑼ቇ⎇ⓥഥᚑၮ㊄ޔ

ᓼፉᢥℂᄢቇ┹⊛⾗㊄ޟၞห⎇ⓥޕޠ 

 

ࠆߌ߅ߦ⣖ߩࠫࠢࡔ࠽ޤ㗴㧢⺖ޣ RNAi ᛛⴚߩ㐿⊒㧔᧻የ੫

ᄥޔዊᨋථ㧕 

㧝㧕⋡⊛㧦RNAi ᛛⴚߪޔㆮવሶ⋧ห⚵ࠍ߃឵ߺ↪ߒ

ߥലߡᭂޔߡ߅ߦ‛േߩߊᄙߥਇน⢻߇ㆮવሶ⎕უߚ

ㆮવሶᯏ⢻㒖ኂᴺߩࠫࠢࡔ࠽ߒ߆ߒޕࠆߡߞߥߣ⣖ޔߪߢ

RNAi ߎߘޕߥߡࠇߐ┙⏕߇ᣇᴺࠆߖ߆ലߊ⦟ᕈౣࠍ

ߊ⦟ᦨ߽ౣᕈޔߢߣߎߔ⹜ࠍᣇᴺߥ߹ߑ߹ߐޔߢ RNAi ࠍ

ലࠆߖ߆ᚻᴺޕߚߒߣ⊛⋠ࠍߣߎࠆߔ┙⏕ࠍ 

㧞㧕ᚑᨐ㧦visceral giant cell (VGC)ߩࠫࠢࡔ࠽ߪ⣖ߡ߅ߦ

ᦨ߽ᄢޔࠅߢࡦࡠࡘ࠾ߥ߈ᓸዊࠟߚ↪ࠍ▤ࠬ⚦⢩ౝ

VGCޔߢߎߘޕࠆߢน⢻߇ዉ⾰‛ߩ߳ ࡘ࠾ࠆߔ㜞⊒ߢ

࠼࠴ࡊࡍࡠ NdWFamide ߩ mRNA 㐳㎮ࠆߔኻߦ dsRNA

24ޔࠈߎߣߚߒ⢩ౝ߳ᵈ⚦ࠍࠇߎޔߒวᚑࠍ ᤨ㑆ᓟߦ
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àŴ_ÀUA3Â˺ȒÜwɎQLFYAǾq@\[TQ4F

_�¼ �̚Yĺ¤y·¿\ƓLs�¼ �̚_<CU@

\U<W`3ʫˍŁȉn DNA ðƻʟwŲlYLsȦ5[ɫ

ɡɨ̔\͇ÅJW<sFYAǻ\šŀHtW<s4J@J3

Ǒ5AɂʁJQ�¼ �̚\U<W`3iRP_p=[šŀ

A[HtW<[<4P_Ql30¹��|¼̺ɊėYɼɨ̽

ŧĝ_͇̬ǆ31ØœŴY_ʃÐçɭ32̀Ư̳àŴ_ɼɨ

ŧĝA P19 ʫˍ_ʐʯĉğ̅ƍ\ȘQLƴĔʟ\U<W3ɨ

ř˴Ȗw̭lW<s4iQ3˴Ȗ�¿���YJW̲čJQ

Ø_˭ǳ_̳àŴ\U<Wmĺȁ\˴ȖwˤTW?r3Ft

q_ʰȘwʲĸLsFY\pTW3ȋĉğʫˍ@q_ʐʯĉ

ğ̅ƍ\@@vsĉŴȩȥ_́ʫ[˴Ǿ\ʰcÙDQ<Y˄

>W<s4 
 
ʹ.� DNA ˭ˬ˪ʾ̋ʣ_˴Ǿͭƀɒͮ 
� DNA `ɫŃ_˻˸ŖY<>s̳àǉšwĽxX<s4DNA
_ʴǠ3˭ˬY DNA \Ľitsǉš_ɼɨ`3;qosɫ

Ńɨ̔_şȍX;s4iQ3ɫŃ` 109 \mįeǉšħãw

ʫˍ_ȝā\BvlW�¼ ��\ıʧͭĆʻͮJW<s4

ʫˍ_ťȳȁnɼɫĉğ_ȴ͐X3ĆʻYˏĆʻw�|�

��\ʽr̦J3J@mĬƅ\ďƺHtW3̳ àǉš_ʴǠ¾

ɼɨwˤTW<s4 
 � Ǒ5`3DNA ˭ˬ\͇ÅJW<sœŴˀ?pcʃÐçɭ

Ls�¼ �̚_ȩˎw˴ȖJ3Hq\ DNA ðƻn DNA ̠

ă[Z DNA Â\̛Fsķʖ_İǃY_͇í3ȝȥ̫_ÇX

_ǢĝwǾq@\J3DNA ˭ˬ˪ʾAZ=̋ʣHtW<s@

w˴ǾJQ<Y˄>W<s4 
� FtiX\3ș˗å DNA ˭ˬ̹ʨ_bYUX;r3DNA
ðƻ\m͇ÅLs DNA «·¯¶¿�)_ʝÏ�¥³���

(DPE2)Y¡��¼�z��¶¿�(HDAC)wĽk Sin3 ˭ĸ

åȥǐ�¥³��� SAP18 Y_ʃÐçɭw˯<RJQ4



ĉŴɫɡŷ̏Ʃ 
HDAC `¡��¼wˏz��¸ğLsFYX3�º¬�¼ȥ

̫wĆʻfYƍB3̳àŴɼɨwǙďLs4˭ˬœŴY_ʃ

Ðçɭ@q3˭ˬđƷ_�º¬�¼ȥ̫_îǠ\ȩˎJW<

sFYAÍɌHt3ʫˍĉ˩wʯWm̳àŴɼɨǉšAîǠ

Hts�£�~��{��ďƺȩȥY_͇̬AʏňHtQ4

ÕƷ`ŪC_�£�~��{��ďƺʦ\͇ÅLs�¼ �

̚_=S3DNA ¯�¸ğ̹ʨ3¡��¼z��¸ğ̹ʨ3¡

��¼ˏz��¸ğ̹ʨ_�¼ �̚Y DNA «·¯¶¿�

)ͭpol)ͮwÇǀYJQ˭ˬ˭ĸåY_ʃÐçɭA3˭ˬ_

̭ˤ?pcĉğɣǍ_ŧğXZ_p=\ŧğJďƺHtW<

s@wǾq@\JW<CÍżX;s4 
 
͵.� DNA ǭõ_ɼɫ¾ɫåāf_Ƴ͚3ðƻȩȥ_˴Ǿͭ Ŏ

ʧͮ 
� DNA `ɫŃɨ̔wŏkQl_̳àǉšwˠ>W?r3̝ ̟

_ǉšw˭ˬ\pTWŴŸ\ȲLFYAXBs4F_ǉš\

̇rAɫKsͭʙɛŧɵͮY3˃ğ3�¼ğ3Ȧ5[̳àɷ

_ƬB̾\[s4DNA _ǉš_ŧğ_bYUYJW3DNA
_̺ğǭõ\psŧɵA;Eqts4�¼¬ʸ\ps˨ɟ3

Ŭ͎ø\psøĚ̛HtQɾ˒ā˗ʨ3Hq\`åā_Ú̐

̮ʕXɫǐLsɃǆ̺ʨʖ[ZȦ5[ˮœX DNA `̺ğH

ts4 
a) �z�¼̺ğǭõ�  
� FtiX3DNA w̺ğLsŪC_ʦX3�z�¼@q�

¼n���¼f_ʙɛŧɵA˳ƇHtWBQ4F_=S3�

z�¼_̺ğɫǐɡX;sͺ����z�¼(8-oxoG)_Ţĸ3

DNA ˭ˬ\?<Wz��¼wĲr̤j3ţşƉwưǐLsF

YAČǾJW<s4F_ǆ̚A�z�¼@q�¼f_ʙɛ

ŧɵwbB̛FLYǩŊHtW<s4J@JFtiX_YF

u3�z�¼@q���¼f_ʙɛŧɵwbB̛FL̺ğɫ

ǐɡ`ʊqtW<[@TQ4 
� Ǒ5`3ʪũʸ\prĚ̛HNQ·ª¤¶¢¼wɭ<W3

���Ç\?<W ��"$"� YYm\|��º¼��%�AɫǐLs

FYwǾq@\JQ4iQ3��� ˭ˬ\?<W �% _ĉ˴ɫǐ

ɡX;s����º¼��%�_ʃǕ\�z�¼AĲr̤its

FYwʏJQ4pTW3�% ` ��"$"� YYm\ɫåāXɫǐ

J3�z�¼@q���¼f_ʙɛŧɵwbB̛FJW<s

ĴˎǆwċlWǩŊXBQ4ɨř`3�z���¡�¼�|

¼����n�£�¡�¼�|¼��#�m�z�¼@q���¼f

_ʙɛŧɵwƬB̛FLFYAšŀHtW?r3FtqA�

z�¼YţşƉưǐ_ĴˎǆA;sFYwʏJQ4�

� iQ3��"$"� _̺ğĒYJWǸQ\µ}ʨw˯ĈJ3ķʖ

̺ğǭõ_̋Ǵ\ƴʚUFYw˯ĈJQ4iQ3F_ʌʗ̮

ʕX3�� n̺ğś �����"$�3���¸·��z�����$��

`̺ǆȒÜXɫǐLsFYwʍ̃J3�� `ʦÇXHq\ ��"$

\̺ğHtW<sFY3��"$ `ɞĉ˴\pr �$� \̅ƍHt

W<sFYwʍ̃JQ4Àǹ3�# n �% `ţşǆȒÜXɫǐ

LsFYwʍ̃JQ4iQ3FtiXŵřAÍɌHtW<Q

Ç͆å�|¼���!�wÆɱXċlWȡĈ¾ĺżJQ4�

� ÕƷ3�z�¼ǭõ_ŇË͞\?DsʙɛŧɵˎY˨ðƻ

ɃǆwǾq@\JQ<4 
b)  ¤¶¢¼̅ƍå_ğŷ 
� ¢�¼ B2 `¤¶¢¼ͤȞwǠTW?r3̺ ğ̴ö̹ʨ_

ÇǀɽƴĔw\[TW<s4Ǒ5`���¼¶��¸ɼɫĒ

YJW3¤¶¢¼̅ƍå_ʥì[ĸǐɁwͅɼJ3Ptw

DNA Ȍʜ\þȇʰĸXŗżJQ4Ȍʜ\¤¶¢¼wŗżJQ

ʹȍ͂ DNA \øwɜƋJQȁ38-oxoG @q Iz AɫǐLsF

YwǾq@\JQ4Ûđ_��¼_žͣY;vNsY38-oxoG
/Iz Y<=İǃA DNA ā©¿¸ʔĝX̛Fr=sFYw͆

̰<[<m_YJQ4 
� Hq\3F_ʌʗXçǐJQ<CU@_¤¶¢¼̅ƍåw

ɭ<W3Pt˔̟_øĉ˴ǆw˴ȖJ3¸�º®\ĉ˴L

sFYwĂʍ̃JQ4 
� ;vNW3�¸ª��¯�¸¤¶¢¼3¸¤¶¢¼3¸

�º®_ʯɋɽXʥì[ĸǐǹɁwʍʚJQ4 
8ũ̶ʌʗ̙̾9 
¾Ƣǐʹ͵:ʹͷƣƨͼʓʌ̗şʀ �ͭŎʧͮ�

¾Ƣǐʹ͵ƣƨ:ʹͶƣƨͽÇĄóƪʓŷǣ˕̕Ŕ� ʌʗĘ

ǐ̾ͭŎʧͮ�

¾Ƣǐʹ͵ƣƨͽĠ̼ɫɈǲˊǣ˕ß� ɫɈǲˊʌʗĘǐ̾

ͭŎʧͮ�

¾Ƣǐʹ͵ƣƨͼɢ˗;sǲˊ¾ʌʗĘǐ̾ͭǲˊͮͭŎʧ  ͮ
¾Ƣǐʹʹƣƨͼɢ˗;sǲˊ¾ʌʗĘǐ̾ͭǲˊͮͭŎʧ  ͮ
¾ƢǐʹͲ:ʹʹƣƨͼʑʚūŷǒɳɽʌʗǟɗưǐǮǬÎ

ȢĘǐ̾ͭĉǝ˅ͮ 
¾ƢǐʹͲ:ʹͳƣƨͼ̪ɬʄŚŜ|�§¿�´¼ĕĈʌʗ

ͅɼÎȢĘǐ̾ɦƹͭĉǝ˅ͮ 
¾ƢǐʹͲƣƨͼŘ͑ʓŷǗ˥̕Ŕ� ʌʗĘǐ̾ͭŎʧͮ�

¾Ƣǐʹͳƣƨͼʓʌ̗˙Ǖ B ʽ̜ɯ̍ͭŎʧͮ 
¾Ƣǐͳͻ:ʹͲƣƨͼʓʌ̗˙Ǖ BͭŎʧͮ 
¾Ƣǐͳ:ͳͺƣƨͼʓʌ̗˙Ǖ BͭŎʧͮ 
¾Ƣǐͳƣƨͼɢ˗;sǲˊ¾ʌʗĘǐ̾ͭþĺʌʗͮͭ Ŏ

ʧͮ 
¾Ƣǐͳƣƨͼɢ˗;sǲˊ¾ʌʗĘǐ̾ͭþĺʌʗͮͭ Ŏ

ʧͮ 
8É[þĺʌʗ÷9͙ƕūŷ3ŷ˂͌ūŷ3ȔĠūŷ 
 
Ͷ.� DNA Y_ʰĸwȧɽYJQǸ˰ NF-κB äĉŴ͉ƁĒ_

ĺżͭƎȗͮ 
NF-κB `3Ȧ5[���¸ǃʠ_̋ʣ\Çǀɽ[ƴĔwȘQ

L̠ăœŴ_ÀUX;s4NF-κB \ps̠ă̋ʣ_jRt`3

Ȧ5[ɷȹY͇vrA;sY˄>qtW?r3NF-κB _ɢɵ

ɽ͉ƁĒ`3���¸_ıȑȴ͐wďƺXBsFY@q3P

tq_ɷȹ_ȇȈ[ȽɺˡY[sFYAȉƶHts4Fti

X3Ǒ5` DNA Y NF-κB _ʰĸw͉ƁLsäĉŴğĸɡ_

ĺżwʁɽYJW3in silico X_ docking study \präĉŴğ

ĸɡò˫w̲żJ3Ptq_ğĸɡ\ps DNA Y NF-κB Y

_ʰĸ͉Ɓˎw˴Ȗw?F[TWBQ4�¼£²¿�wɭ<

Q structure-based virtual screening (SBVS)ɁwĎɭJW3Ǒ5

AǔȇLs virtual chemical library @q3DNA Y NF-κB Y_ʰ



ƾƗǵɩūŷ�͡ƙˡŷ̶�ǲˊ¾ʌʗƣš�ʝ � Ķ�
�		 ƣ 
ĸw͉ƁLsäĉŴğĸɡò˫w̲żJQ4ȫ\3̲xRğ

ĸɡ_͉Ɓˎw3MF20 molecular interaction analytical system 
(Olympus)\ps Fluorescence Correlation Spectroscopy (FCS)w
ɭ<W˽ëJQ4Hq\3͞ âğĸɡYȷ̡ȡ˹JQYFu3

ȇǋ[ƛÃlqtQ4F_=SěȘÃlqtQm_\͇

JW3Electrophoresis Mobility Shift Assay (EMSA)Ɂ\pr3͉

Ɓˎ_ȡ˹wˤTQ4ɨř3Ftq_ğĸɡ\͇JW3ʫˍ

\?Ds͉Ɓˎʟ_ȡ˹w̻^W<s4ÕƷ`3Ftq_ä

ĉŴğĸɡ_¯���®˴Ȗ3ȅ̱ğĸɡf_ĉŴ˻˸wˤ

=FY\pr3ĕˡ·¿�ğĸɡY[sǸ˰ NF-κB ͉ƁĒ_

ͅɼw̭lsÍżX;s4 
8ũ̶ʌʗ̙̾9 
¾ƢǐʹʹƣƨͼȔÒɫğŷʌʗß� ʌʗůĚ̾� ͭƎȗͮ�

8þĺʌʗ÷9ȔÒɩʓūŷ3ȔÒġʓȯʓūŷ 
 
ͷ. ǂƨɍ\?Ds��_ŹüǆļÂ\͇Lsʌʗͭƀɒͮ 
ǂƨɍ_��`H]BƜ_ĻɬX;sA3ėɞɭYJW_j

Ɯ̖HtW<s4��_ɫˊɪŤ\pTW`3ɫX͟LsY

ˋˑɕwƬB̛FJnL<4P_īœ`3�º}|¸�n͟

Çȶw̅ɼLsʫ˝͞\ȺșHtW<sFY\ps4PFX3

ǂƨɍ_��_ɫˊɪŤnɷīƽɫɡ_ȇɚw̋ȚJ3iQ

ȺșJQ��@qǌșǆƽɫɡw͍CǹɁwʍʚLsFYX3

ǂƨɍ_��wprŹüǆ_ͥ<m_\LsFYwʁɽYL

s4ǂƨɍ_��_͠ȳŢǔʹ�ǔ@q��wǦĲJ3Ⱥș

ɣɀwͳ½ȆGY\ɌżJQ4PCR \ps˾ͣɁX`3�º

}|¸�`ȡĈHtW<[<A3ȿƖ\̥<ŢǔXǦĲHt

Q��@qprŪC_ūˑ˝ˀAȡĈHtW<s4}|¸�

\ȺșHtQ��Aƃǿ\ûǕXB[<Ql3Óɘɽ\��

\°�¸}|¸�wľʇHN3��¼wɭ<Q͍ĭěȘ\U

<Wȡ˹JW<s4 
8ũ̶ʌʗ̙̾9 
20 ƣƨ321 ƣƨ322 ƣƨƾƗǵɩūŷþĺʌʗ̗ͭƀɒͮ 
8þĺʌʗ÷9ƾƗǵɩūŷɩƚŷ̶3͡ƙˡŷ̶ 
�
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*ϓϗ+Țȭâφƃ̆Ϝv©°��k�q�}¦0`T�

��°ʫ̭ 

ϓώȎ̍ǬʲɏJ@PŽǉǝϜ̧ƃPɚĻ_ʖʑ#ʐMƪ

͝9dH-çMF-HɌ͍;#̧ʏÁʛLKP̧ƃJ˅Ü

PȁʈLKMF-H͓̅=c$ZBȚȭâφƃ̆ύʦΣ¯̧

ƛIP̧ĖƭPƉģ̶ƃώM`b#̧ƃʙJ;Hƃ̆Mƒ=

c¢��°}¦gχ]c$͓̅MQȚȭâφƃ̆^ʯbͮ

Zd#̧ƃȎ̍Pl�«�u}¦J;HQĨČI,c$ 

ϔώʲʭǬʑɧϜĨČǬI3B$ 

ϕώȎ̍ąƍγIPĶb˳[JȋŐȗ ϜlȚȭâφƃ̆IQ#

ƃʙ2ʦΣ¯̧ƛ¯̧̱ÙɉIƃhCʽ͕gˁƉM̆ǐI3

c`.M#Åǎƃ̆g̪EB$@7IQ#̧ƃMΠ=cŤ˃

ʭLÅȻύĊȗˢ#͐ Ė#Ȫ̧ǻƗLKώMF-Hˁ͊;B$ 
ϖώȎ/cB]MåEBȡΟϜͺ 1y�IĔȭ 15y�Č$ 

ϗώ@PÑϜȚȭâφƃ̆˲ÃǎPv©°��k�q�}¦

IQ#ƃʙg 5Ϡ6ÍPƘv©°�MČ5#ľ̙2ʦΣ¯̧

ƛ˟I̶̊3;BąƍMF-H#���°0`T PC gʛ-

H�ª��°}¦g̪EB$Ɩȴ#�° ħʩP±˜g

Ƿ.^PJ;H#̙ͩPʽ͕_Ǥ̶gÝ/c�s©gȚ-ɜ

Χ1a˂47JQΔ̵I,c$ 
 

ǷǉˎʲϜʙʏƉ̆ύ̧¯̧ˎƃˎ 2 ƴʙƒ͚#ɒ̐ʙʏƃ
͓ƽ¯ʙʏʏʗƃ͓ƽ ĀȎŋώ 

*ϓϐϔ+˾̬ɵPʗ͒ 1 

*ϕϐϖ+˾̬ɵPʗ͒ 2 
*ϗϐϘ+˾̬ɵPʗ͒ 3 

*ϙϐϛ+ʙʗοũɡP̱͐ 1 
*ϓϒϐϓϔ+ʙʗοũɡP̱͐ 2 

*ϓϕϐϓϖ+˰̖̏Pʗ͒ 1 

*ϓϗϐϓϘ+˰̖̏Pʗ͒ 2 
*ϓϙϐϓϚ+˰̖̏Pʗ͒ 3 

*ϓϛϐϔϓ+˰̏PʏʗĤƃʭǝͥ 1 
*ϔϔϐϔϖ+˰̏PʏʗĤƃʭǝͥ 2 

*ϔϗϐϔϙ+ΐˮĵǘͷƼ͒ 1 
*ϔϚϐϕϒ+ΐˮĵǘͷƼ͒ 2 

*ϕϓϐϕϕ+ΐˮĵǘͷƼ͒¯ʁ̆ 1 

*ϕϖϐϕϘ+ΐˮĵǘͷƼ͒¯ʁ̆ 2 
*ϕϙϐϕϛ+±̝ʭLª�°�Pȥ3ȗ 

*ϖϒ+˺Ǹ 
ϓώȎ̍ǬʲɏJ@PŽǉǝϜ¢©ʅƼP̽ˤ_˾̬ɵP

ʗ͒LK1aʀɵPŤȰʭǝͥgʗ̻;#ƉΩPʙʗοũɡ

P̱͐gͶ<H˓%PƉφŒă¯ɼƈ̯̂Pʛ͵_åʛɨg

ƃV$ZB#¢�©˰̏gʛ-BƉφJ͓̅1a#±̝ʭL

˰̖̏Pǝͥgʗ̻=c$9aM#ʁ̆IQΐˮĵǘͷƼ͒

MF-HƃhC$Õ´`b#9Z:ZLʙňʖ͚gʏʗĤƃ

ʭMʗ̻=cB]PĜgρ.$ 
ϔώʲʭǬʑɧϜ00\OǬI3B$ 

ϕώȎ̍ąƍγIPĶb˳[JȋŐȗˡϜʙʏƉ̆QƃʙM

JEHȧďPƉ̆ˎʲLPI#ƉφŒăPå-ȗ¯ɫɯPÐ

ȗ#ʀɵ͐ȐPãɨ#@;Hª�°�Pȥ3ȗLKPŤ˃Å

ηgΔ̵̸;BǻƗgǕ25B$ZB#ƉâμǒΛ_ήɠʙ

ʗƉφ̯̂LKPȉãɨ̆ǐPB]#͈˰L͢ȔgãǬ;#

y�¤°�¯��p˟^äʛ;H²ƐL̻͍g̪EB$ 

ϖώȎ/cB]MåEBȡΟϜͺ 4 y�g 3 ͺΟMfBEH
̪L-#9aM͆φ0`Tª�°�g͏;B$ȰƉ̆ąƍM



ʙʏʏʗƃ͓ƽ 
ƒ;HĨČI,EB$ 

ϗώ@PÑϜÎŔPƉ̆gͶ;Hy�¤°�ύWord#Excel

LKώgåʛ;B�°�Ċʗ_ª�°�ãǬ2I3c`.M

LEB$ 

 

Ƿǉˎ Ϝ̡ʙʏʏʗƃ 1ύ̧̄ ̧ˎƃˎ 2ƴʙƒ͚#ɄΕ� ͙#

ĥȲ̃±#ȶƚÌŶώ 

*ϓ+ʙʏʏʗƃJQϓ 

*ϔ+ʙʏʏʗƃJQϔ 
*ϕ+j��Α#���� 

*ϖ+��uͥPχɔɍ 

*ϗ+��uͥPɒ̐ϓ 

*Ϙ+��uͥPɒ̐ϔ 

*ϙ+��uͥPɒ̐ϕ 

*Ϛ+j��Α¯��uͥPČέ¯˪̱ 

*ϛ+¢©ÝƗʕ#ή̻ͥPɭΖ 

*ϓϒ+ΑJũŤ 

*ϓϓ+˾̬ʀɵ 

*ϓϔ+Ǉή̻ͥPʀ̻ǝ#ʀ̻Ƽ˕ 

*ϓϕ+Ĥƃo�©t°Pήɠo�©t°WPŰȄ 

*ϓϖ+ɏɿήɊήàJͦήĜ 

*ϓϗ+ʁ̆ŏλ̻͍ 

ϓώȎ̍ǬʲɏJ@PŽǉǝϜĔĩIQʙâąP9Z:Z

Lʖ͚M0-HΔ̵LǌęgML.Čƀύ��uͥLKώ

Pɍ_ɒ̐MF-HƃV$ǎĩIQʏʗĤƃ 1 IƃhCʌ

ĜƃgʫƜ9?#˾̬ɵ0`Tή̻ͥʀɵPʗ͒J#ήɠĤ

ƃP͇λg»ǕM̻͍;#ŏλʁ̆g̪.$Õ´`b#ʙʏ

Mëfcʖ͚gʏʗĤƃʭLj�«°�Iʗ̻=cB]P̈

/gͩMÒ5c$ 

ϔώʲʭǬʑɧϜ00\OǬI3B$ 

ϕώȎ̍ąƍγIPĶb˳[JȋŐȗˡϜĔĩPʙʏČΕI

Q#æ/R��uͥPʣưM`EHͦ7cʦɠMF-H͍

ȝ=c7JI#χƃƴȡPʫƜʭLƔΝˎʲύ̧ʏɦʩƃL

KώM^� °�Mː̪I3c`.MΎǧ;B$ 

ϖώȎ/cB]MåEBȡΟϜͺ 1y�Iǎȭ 15y�Č$ 

ϗώ@PÑϜĔĩΌČIQ#@PșPǾɉI͍ȝ;BąƍM

F-H�����g̪-#̀ bˁ1Lʽ͕P̆ǐgʲǻ;B$

ZB#ĭMʽ͕gŏ.ŏλC5IL4#̿ͱŏλ^͏=7J

I͒ʗʭLȑ˛ãǬ̐Ĝ^ͩMÒ5c7J2I3c`.Ύǧ

;B$ 
 

ǷǉˎʲϜʙʏʏʗƃ 2ύ̧¯̧ˎƃˎ 3 ƴʙƒ͚#Ų́ǡ

ȫ#ɄΕ� ͙#ĥȲ̃±#ȶƚÌŶώ 

*ϓ+̧ƃM05cʙʏʏʗƃϓ 

*ϔ+̧ƃM05cʙʏʏʗƃϔ 

*ϕ+}v�©ÝČƀJ@dMΠfc��uͥPɒ̐¯

±ΑĤ˘ˮύ��ώY1 

*ϖ+}v�©ÝČƀJ@dMΠfc��uͥPɒ̐¯

j��©y¨Y1 

*ϗ+}v�©ÝČƀJ@dMΠfc��uͥPɒ̐¯

�°��Y1 

*Ϙ+}v�©ÝČƀJ@dMΠfc��uͥPɒ̐¯

�«��Y1 

*ϙ+}v�©ÝČƀJ@dMΠfc��uͥPɒ̐¯

����Y1 

*Ϛ+}v�©ÝČƀJ@dMΠfc��uͥPɒ̐¯

oly{�l� 

*ϛ+}v�©ÝČƀJ@dMΠfc��uͥPɒ̐¯

�©¢ 

*ϓϒ+}v�©ÝČƀJ@dMΠfc��uͥPɒ

̐¯ķƍâϓ 

*ϓϓ+}v�©ÝČƀJ@dMΠfc��uͥPɒ

̐¯ķƍâϔ 

*ϓϔ+ʙâ̓ȕǳ̫ 

*ϓϕ+ʠγĤƃ � 

*ϓϖ+ʠγĤƃϔ 

*ϓϗ+y«l� 

ϓώȎ̍ǬʲɏJ@PŽǉǝϜ}v�©ÝČƀ0`T@

dMΠfc��uͥPɒ̐_#ʙâ̓ȕǳ̫LKMF-H

ƃV$ZB#ʏʗ̱ĖƃLKPħʩ̧ƃČΕgƃV´I^Δ

̵I,cʠγĤƃ0`Ty«l�ĤƃMF-Hʗ̻gɷ]c$ 

ϔώʲʭǬʑɧϜ00\OǬI3B$ 

ϕώȎ̍ąƍγIPĶb˳[JȋŐȗˡϜʐM}v�©Ý

MΠ=c͓̅IQ#Čƀ_ķƍâª�©P}v�©Ý¡q

�� C5IL4#@Pɒ̐ʣưM`EHͦ7cʦɠ_ɦʩ

̧MF-H^ƃhC$7dM`b#ʦɠ_̧gâ˫ʭMʗ̻

=cĜ2Ò4`.MΎǧ;B$ 

ϖώȎ/cB]MåEBȡΟϜͺ 1y�IĔȭ 15y�Č$ 

ϗώ@PÑϜ�����_ʁ̆ǵbͰ;̪-#`bˁ1L

ʽ͕P̆ǐgʲǻ;B$ 

 
ǷǉˎʲϜʙňˎƃʐĐ͓̅� ϐ� ƃ̆¯̿ǩPˉ˴ʙʏƃ

ύ̧ƃˎ 4ƴʙƒ͚#Ų́ǡȫ#ɄΕ� ͙#Ƙ̴Ļȫ#ƅ� ȡ
Ⱦ#ǐ¼ĮĻ#ĉɢ͠Ǘ#ĥȲ̃±#ȶƚÌŶώ 
*ϓ+ƺ͒ 

*ϔ+ɳτJˉ˴ĺŧǝ 

*ϕ+ˉ˴ĺŧǝP}���ɒɍ 

*ϖ+̿ǩPΆÝƃ 

*ϗ+*Ϙ+õκ̤JΤͱ̿ǩ#˼ȳâJǲ˸3̿ǩ#Ǳɂâ

JǢĢ 

*ϙ+*Ϛ+őʪPˉ˴ɒɍ#ťΏ˫Pƃ̆̿ǩύ̧ʏçƁ¯

Áʛώ 

*ϛ+ĝωMÞ.̿ǩΪƌJ@Pʦʗ 

*ϓϒ+˪ˉʥǠPʦǦ#ɦʩPˉ˴ˎƃʭŤ˃ 

ϓώˉ˴ˎƃPƱƸ-ʿ˖ιšP»I^#ʐMƃ̆̿ǩPÐ

˳[g̻ȝ=c7JQǜģI,b#̧ƃMJEH^̥;-͜

ʓ2ɣ]adcΔ̵Lʿ˖ČΕI,c$Ȱ͓̅IQ#ƃ̆̿

ǩPˉ˴ʙʏƃʭLŤ˃ʽ͕gƃT#9aMQƃ̆̿ǩPŰ

ƍMʝȴ=c͊ʽʧ#̧ʏçƁLKPʦǦ#ʫʧɒɍP̻ȝ

_@Pɦʩ̧PΞʫM05çƃPΔ̵ǝgƃ̆=cϡZB



ǓƢȑʗŴƃ�σƣ̧ƃΌ�Ȏ̍¯ʿ˖ƴť�˝ 	 ļ����� ƴ 
̘ƹʖŦI˪ˉˉ˴ʥǠPɦʩ2ƉΩMKP`.Mͻ]ad

H-c1^Ɍ̺=c$7daM`EH#ƃ̆̿ǩɒɍMΠ=

cˉ˴ˎƃPŤ˃1aǘʛZIg˫˶ʭMʗ̻gɷ]c7J

gʲʭJ=c$ 

ϔώʲʭǬʑɧϜ00\OǬI3B$ 

ϕώȎ̍ąƍγIPĶb˳[JȋŐȗˡϜ̲ȏǷǉ̉M`c

p ���ǊǅP͓̅I,b#ˉ˴ˎƃPȧȖ���u�g

Ɏ%L̸ʈ1a˱Ï=c7J2I3B$΅ǶˎʲI,c7J

1aƔΝʭLąƍ^ŃZdH0b#̧ƃM05cˉ˴ˎƃP

Δ̵ǝgÝ/cJ-.͓̅ʲʭPB]M^#ƃʙP9aLc

ʗ̻ƼŁ´gʲǻ;Hf1b_=-͓̅gǕ25H-4$ 

ϖώȎ/cB]MåEBȡΟϜĔȭ 10y�Č$ 

ϗώ@PÑϜ͆φQª�°�g͏=7JI#ĭMʽ͕gŏ.

C5IQL4#͒ʗʭǛ̈ĜΒǬP�ª°�vM^Lc`

.Ύǧ;B$ 
 
ǷǉˎʲϜʐĐƉ̆ύ̧ƃˎ 4#ϗƴʙƒ͚#ɄΕ� ͙#ĥ

Ȳ̃±#ơȰɪĽ#˙ʜĕǗώ 

ϓώȎ̍ǬʲɏJ@PŽǉǝϜʦΣ¯̧ƛIPƉģƉ̆J

ºV̧ƃȎ̍PΫŴǬJ;HĪɉʿ˖g̪EB$ʐMĪɉʿ

˖IQ#ʿ˖P˚Ƀ0`Tͼ̪#Ȏŋ_ÑPƃʙJPy�¤

�w°}¦#ťŅ͢ȔPãǬ̐ĜLK2ǖ̵J9dcB]#

ŏλ̻ɤ̐Ĝgɶρ=cJJ^M#˅ÜÍMǖ̵L±̝ư͕

ʭLǦƼ¯ǳ̐gƃVŦJ;H^Δ̵I,c$ 

ϔώʲʭǬʑɧϜ00\OǬI3B$ 

ϕώȎ̍ąƍγIPĶb˳[JȋŐȗˡϜΠČΕPȧý˜

Pʽ͕gǐcB]Mǖ̵I,c̢͌͒ȑP͎[ȗ#ʿ˖�°

�P̀ƈȗɨ#ƉΩPƉφǲɨLKMF-H#Ȏŋ2²ƐM

ǻƗ;B$ 

ϖώȎ/cB]MåEBȡΟϜͺ 5 y�ͶƴύΜȭÛɉȡȭ

^Ń\ώ$ 

ϗώ@PÑϜƃʙ2ƃhCʽ͕_#ʿ˖PǬȹMF-Hĸκ

ʫ̭9?c7JI#@P̆ʋƼgˁ͊;#�k°���ug

̪EB$ 

 

ǷǉˎʲϜĪɉƉ̆ύ̧ƃˎϗ#Ϙƴʙƒ͚#ɄΕ� ͙#ĥ

Ȳ̃±#ơȰɪĽ#˙ʜĕǗώ 

ϓώȎ̍ǬʲɏJ@PŽǉǝϜʐĐƉ̆Mǆ3˸3#Īɉ

ʿ˖ύƉφώg̪EB$ 

ϔώʲʭǬʑɧϜ00\OǬI3B$ 

ϕώȎ̍ąƍγIPĶb˳[JȋŐȗˡϜĪɉʿ˖gͻ]c

´Iǖ̵Lı̈ȑʓP͎̻#ƉΩPƉφǲɨ#Īɉ͒ȑPã

ǬȗɨLKMF-H#Ȏŋ2²ƐMǻƗ;B$ 

ϖώȎ/cB]MåEBȡΟϜͺ 5 y�ͶƴύΜȭÛɉȡȭ

^Ń\ώ$ 

ϗώ@PÑϜ6 ƴʙQĪɉ͒ȑʫ̭ÜM0-H���°ʫ̭

g̪EB2#���°ã̱_�ª��°}¦ȗɨMF-

HȎŋ2²ƐMǻƗ;B$ 

 

ǷǉˎʲϜŴƃΣ¯ˉ˴ʙʏʏʗƃύɄΕ� ͙#ĥȲ̃±#

ơȰɪĽ#˙ʜĕǗώ 

*ϓ+̪Ģˉ˴ˎƃ ƺ͒ 

*ϔ+̪ĢƃPɚĻʭ̎Ȣ 

*ϕ+̪ĢMΠfcˉ˴Ťʱ� 1ϑ;Ģ 

*ϖ+̪ĢMΠfcˉ˴Ťʱ� 2ϑǥ̹ 

*ϗ+̔Pχɔɒ̐� 1ϑ̿ǩ¯ƃ̆ 

*Ϙ+̔Pχɔɒ̐� 2ϑĢɒG5¯ǢĢ 

*ϙ+ˉ˴Ŕͧ#ˉ˴˰̏Pʿ˖ɨ� ϓϑήɠʙʗƃʭȗɨ 

*Ϛ+ˉ˴Ŕͧ#ˉ˴˰̏Pʿ˖ɨ� ϔϑl¡°~v 

*ϛ+ƃ̆J̿ǩP̪Ģˉ˴ˎƃ� ϓϑβĿƃ̆#Ŀƃ

̆ύ±Ό#Ɖ̆^Ń\ώ 

*ϓϒ+ƃ̆J̿ǩP̪Ģˉ˴ˎƃ� ϔϑ˗Οƃ̆ύ±Ό#

Ɖ̆^Ń\ώ 

*ϓϓ+̿ǩJƃ̆P̪Ģˉ˴ˎƃ� ϓϑj�z���¯

ƌĖgʛ-B̧ʗƃʭǲɨ 

*ϓϔ+̿ǩJƃ̆P̪Ģˉ˴ˎƃ� 2ϑES˰̏ȉãJ�§
�~n��uĢʏ 

*ϓϕ+̿ ǩJƃ̆P̪Ģˉ˴ˎƃ� 3ϑΆÝƀ�°x�k
vM`c~°��ujm�ɨ 

*ϓϖ+̿ ǩJƃ̆P̪Ģˉ˴ˎƃ� 4ϑʐƈ�¤°«M0
5cɎ%LΆÝƀĒǑɨPɭʛ 

*ϓϗ+ˉ˴ŰǝJ̪Ģʣư 
ϓώȎ̍ǬʲɏJ@PŽǉǝϜïůƃʙMˉ˴ˎƃPŤ˃

gƃhI^a.B]M#Ȱʐ͒PÑMɒ̐ʙʏƃʐ͒#ˉ˴

ˎƃʐ͒#ʦǦʙʗƃʐ͒P 4 FgĿf?c7JI(ˉ˴ˎ
ƃy°�)J;HΞ͓;B$ăâʭMQ#ˉ˴ˎƃP̢ȑP

Ȏˎȥg 1 Ćǻƈ;H#@dgΥ1aΥZI²ƐMʋ͎=c
7JI#ʖÓPȧý˜Pˉ˴ˎƃPŤ˃gͩMÒ5c7Jg

ʲɏJ;B$ʙʏʏʗƃʐ͒ύˉ˴ˎƃϓώIQ#̧ƃʿ˖

PʲɏP±FI,c˪ˉʥǠPʦŕP̻ȝ1aɦʩ̧Pɏʭ

Ȁ˯0`TMɦʩ̧ΞʫMǖ̵Lʽ͕Jǳ̫ύʿ˖ǲɨώg

̆ǐ=c7JgʲʭJ;B$@P»I^ʐM#ðâĢʏPχ

ɔ̔ɒ̐J»Ⱥˉ˴˫P�u«Lª�©Pʖ͚JPƒǘÒ5

MΠ=c͒ʗJƉφȗɨMF-HΔʈʭMƃ̆=c$@P´

I#̔Pχɔɒ̐ΪƌMΠ;BʥʦPʫʧɒɍ0`T@d

aPɦʩɨgƃV$͓̅0`TƉ̆gͶ<HȧͯPƃ͍^ƃ

T#Ȗ;-̧ʏɦʩǮʢMF-H^̈Ə=c$Ȱʐ͒gͶ<

H#̧ƃΠČΕPʿ˖̉¯ǳ̫̉9aMQχƼLƔΝʽ͕

gȩ=çĖƭ_ɦφy°�k�°�°LKJ;Hħ̧Π

ČΕM͜ʓI3c̐ĜP̆ǐgʲǻ=$ 

ϔώʲʭǬʑɧϜ00\OǬI3B$ 

ϕώȎ̍ąƍγIPĶb˳[JȋŐȗˡϜˉ˴ˎƃMΠ=c

̢͌Pĭ̪Ȱ(Memory ϐFrom Mind to Molecule 2nd ed.

ύSquire & Kandelώ)g͎[#@P̵˭gƃʙ2ʫ̭;B$Π

ČΕPȧý˜Pʽ͕gǐcB]Mǖ̵L̢͌ĜPŁ´gŘ

cC5IL4#�ª��°}¦�s©MF-H^ƃhC$ 

ϖώȎ/cB]MåEBȡΟϜͺ 1y�I 15y�Č$ 

ϗώ@PÑϜ̢͌P͎̻_�ª��°}¦͢ȔPãǬM

Q#ƃʙ 1ÍMƒ;HȎŋ2 1ÍÒ-HǪč²ƐMǻƗ;B$

ZB#ƉΩM�m�gʛ-Bƃ̆ƉφύƉ̆ώg̪-#̪Ģ



ʙʏʏʗƃ͓ƽ 
ƉφP��§�~°g͈;4ƃV7JI#ʿ˖ͼ̪´ǖ̵L

͒ʗʭǛ̈Ĝ_ŏλ̻ɤ̐ĜPΒǬgŘEB$ 
L0#´̿ÕűM^#Țȭâφƃ̆ύ̧ƃɌ͒ώ#ÅĔƃ̆

ύCBT ƒˡ͓̅#ƉģƉǳǻƗώ#ʦΣ¯̧ƛƉ̆#j��
��Ɖ̆LKŲ4P͓̅_Ɖ̆͏ʲM#͓ƽȎŋĀŋ2ı

ĝ;H-c$ 
 

����"  
ď]M�

ÍPƳşƓň2Μ4LEBʖÓM0-H#˅Üg̑1=ʦ

ɠQÕĔJQʣLEBɎʴg˄=`.MLEH-c$űȴʣ

ʏ_ąŝʣʏgįŕJ=cʦɠgɦʩ=ç2çʊJ;Hǖ

̵L±ȗI#ǖ>;^ƙȏPįŕMΈûI3L-}�� ʭ

Lʥʦ,c-QʤǄMK.ƒĊ;H-41J-.7J2ɣ]

adc`.MLEH-c$»I^̔ṖĤ0`TʥʦQ#Î

ǎZ=Z=χωĤ=c˅ÜM0-H·5HͶdL-ŏλI,

c$ʙʏʏʗƃȎƊIQ#Ɏ%L̔Pɒ̐P»I^#ƃ̆¯

̿ǩPɒɍg̻ȝ=c7JgŴ3LʲɏJ;Hʿ˖gͻ]H

-c$�

� ̔ɒ̐ʿ˖M05cΔ̵LʡǤʈQ#̔J̼.̗ŒPɒ̐

g�¤°«J̼.ɍǬ˰̏Pɒ̐MΈûI3L-J7eM

,c$7Pʿ˖ιšIQ(ΌČJĀâ),c-Q(�u«J

�u«)J̼EB`.LɬƏ2ǖ̵I#β˼ǊLǝͥgǺF

ɍǬ̵ˮ2ʴÇãʛ=c7JM`b}�� ª�©IʫĢ=

cƦ̸ʭǝͥύĬŀʖ͚ώMΠ=cʏʗƃʭ̸ʈ2¶ĺɓI

,c$;B2EH#ǭ%Q#ƃ̆¯̿ǩPɒɍg̻ȝ=cB

]MQ#ĢʏðâP̪Ģ1aˉ˴Ŕͧ#ˉ˴˰̏ĲTČƀZ

IMÉEH#ľΧƞgƒǘÒ5L2a˶Ŀʭʿ˖gͼ̪=c

7J2¶ĺɓI,cJ̈/c$@PB]Pȗɨ͒J;H#Č

ƀʙʏƃ¯ʙĤƃʭǲɨJήɠʙʗƃ¯�lpl¡°~v

PǲɨĲT̪Ģ̻ȷgʛ-#Ųȗγ1aPj�«°�g˪Ĝ

ʭM̪EH-c$ǭ%Q#ʐMʺ ʲ ĵ ƕ ȳ × Ò 5�

��������� ���������� ������������
� ����g¢�©

˫J;HĶb´6#̪Ģƃ1aČƀª�©ZIMfBcʽ̶

g˶Ŀ;H#ƃ̆¯̿ǩP¡q�� g̻ȝ;#ˉ˴˫Pʦ

ɠP̻ȝM͜ʓ;B-J̈/H-c$�

�

ʿ˖͏λ�

͏λϓϑʺʲĵƕȳ×Ò5PČƀɒɍ� �ơȰ#ɄΕ��

ϓώ� ʿ˖PǬʲɏ#@PǤ̅¯̎Ȣ�

EBCCQ#ȳ×ēʄύCS#εώJʉȳ×ēʄύUS#ZVB
WPǒǇLήɠēʄώPȡΟʭΠëM`b#ͽǂ͏λJ�ª

°�͏λPÆFMŴĐ9dc$ͽǂ͏λQ#CSPΞžMͽd
H US 2žZb#ŀȡM˲Ã=c$7P͏λMQƘ̔J̔ƶ
2ǖθI,c$±ȗ#�ª°�͏λIQ#CSJ USPΟMʉ
ēʄP˗ʬȡΟ(Trace Interval, TIJŇV)2,c$7P͏λP
.D#TI2Ŵ3-^PMQ#ɳτ2ǖθJLc$7daP7
JQ½J;Hm{tgʛ-BýÍPʿ˖1aȝa1M9dH

-B$ 

ǭ%Q#ΆÝƀ˳[Ȧ/ĢʏJ;HP�m�gʛ-cʿ˖

2Δ̵MLcJ̈/#�m�#§��˟PƘŠϊəνgʛ-

Bʿ˖g˭ 15ƴĔMΞž;B$ʖŝq�ul|©˟PƘŠΰ
Μν#9aMQ��gʛ-B̘ƹǕʗɈȽʿ˖WJƜΞgQ

1EH-c$ 
 
ϔώʲɏǬʑɧ  
ʺʲĵƕƃ̆P¡q�� MΠ;HQ(Ƙ̔PΜȭǴŜ

(LTD))͍J-.ȩĜLÖ͍2,c$7PÖ͍PɈ̈́MQ#
LTD gʐʣʭMɓȆ=c��ujm�(KO)�m�Pƃ̆̐
Ĝg͐Xc7J2ȧ^ȩĠI,c$@7I#1994ƴMđɁƣ
ͻ(MIT)Q#PKCγϏ,c-Q#mGluR1P KO�m�gãċ;
B$;1;L2a#7daPČƀQ#Ƙ̔ÕűP˳̀M^Ƹ

4Čƫ;H-cB]#Ƙ̔ LTDgʐʣʭMƌ;B�m�J
̼/>#LTDÖ͍PɈ̈́M̚aL1EB$J7e2#³ŊȜ
̃(ȵŴħ)Q#v©��Αķƍâ{�¥���δ2ύGluRδ2ώ
2Ƙ̔ LTD Pʙ<cƳ̪˼˹ϐ�©so˰̏Ο}���
P}���ǎõMP[ʐʣʭMʫʖ;H-H#LTDP͋ͦM
ǖθPČƀI,c7Jg˄;B$ǏEH#GluRδ2-KO�m�
Q#Ƙ̔ LTD2ʐʣʭMɓȆ;B�m�I,cJ̈/adc$
@7I#ǭ%Q GluRδ2-KO�m�gʛ-H#EBCCg̪EB
J7e#ͽǂ͏λQǈ4Ϊƌ9dH-B2#�ª°�͏λQ

ɖưI,EB(Kishimoto et al., 2001)$=LfD#ͽǂ͏λQƘ
̔ LTD gǖθJ=c2#�ª°�͏λIQ LTD gǖ̵J;
L-$7P`.M#EBCC MQ̲ȏP¡q�� 2,b#@
PčbȦ/Q#CSJ USPȡΟʭΠëM`cJ-.#ǏȴĀ
4ʽadH-L1EBȖ̷Lʖ͚g̶ċ;B$ȤM#Ƙ̔ LTD
ɓȆŰʣ�m�IQ#ɳτçƁǝ2χZEH-c7Jg˄;

B$GluRδ2-KO�m�JŀɎM LTD2ʐʣʭMɓȆ;H-c
¢�©J;H���¨°�°� Cβ4-KO �m�gãċ;#
EBCC Ɖφg̪EHŀɎP˵ȹgǐB7J1a#´ͱP˵͒
2ˁ͊9dB(Kishimoto et al., 2001)$ZB#j�©��m�P
ɳτP CA3ιšP�¤°«΅ǶʭMNMDAķƍâgɓȆ
;B�m�Pʺʲĵƕƃ̆Ɖφ1a#7PČƀ2ɳτçƁʭ

ʺʲĵƕȳ×Ò5̿ǩP�l�vMΠ=c̿ǩgĽEH-

c7Jgȝa1M;B(Kishimoto et al., 2006)$ 
 
ϕώǬȹPɌ̵J̙ƨͅè  

2011ƴƼM05c½̵LǬȹJ;H#ÕµP3ʈg,6c$ 
 
i) ミオシン病自然発症モデルマウスにおけるʺʲĵƕȳ×

Ò5 
 細胞内の輸送タンパクであるミオシン Va 遺伝子に変異を
持ち、そのためミオシン Va が殆ど作られない突然変異マウ
ス(dn マウス)について行動解析を行った。瞬目反射条件付け
についてはこれまで幼弱マウスへの適応が困難であったが、
今回試みた実験技術の改良により、発達期から成熟期までを
通して dn マウスの運動学習能力を解析することが初めて可
能となった。その結果、dn マウスは、幼弱期(4週齢)では野
生型マウスと比べ顕著な瞬目反射条件付けの学習障害を呈し
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たが、興味深いことにこの障害は性成熟に達する頃(8 週齢)

までに野生型マウスと同様のレベルにまで回復することが判
明した。また、この認知機能の自然回復は、小脳シナプスに
おける小胞体と IP3レセプターの修復、さらには小脳シナプ
ス可塑性の回復と時期的に相関関係が認められるものであっ
た。Griscelli ʧñ̄LKP myosin ΆÝƀMįŕ2,cʥʦ

PČƀ¡q�� ̻ȝMƎ·=c7J2I3B(Kishimoto 

et al., J Neurosci 2011)$ 

 

ii) ÍΟgƒ͚J;Bʺʲĵƕȳ×Ò5Pʿ˖ 

ʺʲĵƕȳ×Ò5Q#YÂν˓gͶ;HĂͶ;Bˉ˴ŤʱM

ŤG4ƃ̆I,b#ZBĂͶP�§�l I̽ɼI3cƬƙ

Lƃ̆˫I,c$;1;L2a#ǭ2ŚM0-HQʖŝ#Í

I7Pʺʲĵƕȳ×Ò5g̽ɼ=cʿ˖Q̪fdH-L-ʑ

ɧM,c$@7Iǭ%Q#ʒ̙M#ZVBMήɊgåʛ=c

ȗɨ(ˠήàɨ)J��pq¡§M`c̺ƏɨPäʛMH#Í

ΟIʺʲĵƕȳ×Ò5Pƃ̆g̽ɼ=c}�� PΞʫg̪

EB(Ř 1)$7P}�� gʛ-H#ƉΩMƃʙȏÍg̮φ̉

J=cƉφg̪-#ϓș 200 ŔP CS-US ȃ˄M`b#ȩǤ

Lȳ×ĵƕPċʖ2ͦ7c7Jgˁ͊I3B$7P}�� 

gʛ-H#ʨńʧ_ͫƼ͊ʽʧPɈċ2ĺ̐1gÎǎ͐Xc

ÄƈI,c$ 

 

Ř 1. ÍMƒ=cʺʲĵƕȳ×Ò5}��  

 

iii) {©gʛ-Bʺʲĵƕȳ×Ò5 

ʺʲĵƕȳ×Ò5Q#Π·=cˉ˴Ŕͧ2̒ɇĢʏPƃ̆˫

J;Hȧ^͈˰Mŀƈ9dH-cJ̈/adH-c2#7.

;B͕͊Q#̔PΌČʭȆ÷#,c-Q#̔ɒ̐ČƀP��

ujm�M`b#ƃ̆ɒ̐2Źfdc1ł1g͐Xc(ˀŮ

Ɖφ)P˵ȹMŤG-H0b#ƉΩPƃ̆ͿˑI̔ąPKP

Όà2KP`.MɭĢ;H-cP1MF-HQYJhKɈ̈́

9dH-L1EB$@7I#Ȱʿ˖ʑɧIQ#��Mͯ-Ģ

ʏ˓I,c{©gʛ-H#ʺʲĵƕȳ×Ò5Pƃ̆Ϳˑύ̿

ǩPʔǐ#íǺ#ɴİώM05c̔ąɭĢgPET l¡°~

vɨM`b#`bʳȁʭMȝa1M=c7JgʲʭJ=c$

ȰƴƼQ#Z>jqx|©(Macaca mulatta)Mƒ;H#ʺʲ

ĵƕȳ×Ò5g΄ǘ=c}�� J���mnjgɍ˧;#

ƉΩM7Pƃ̆2Ǭ˚=c7Jgˁ͊;B(Ř1)$L0#Ȱʿ

˖Q#ɰȶ���u�ɀǅÜ˅PETʿ˖ǰJPĂŀʿ˖J;

HƉȘ;H-c$ 

 
Ř 2. jqx|©Mƒ=cʺʲĵƕȳ×Ò5}��  

 

ϖώÎǎP͏λ 

ʺʲĵƕȳ×Ò5̿ǩřƈĤPČƀɒɍP̻ȝ 

β˗Οʭƃ̆J˗Οƃ̆M05cɳτPǌęP̻ȝ 

 

űΌ͢ΗƗÿʑɧύơȰώ 

șȰƃ̫ǽ̛Ü ˎƃʿ˖̰͡ĞΗ¯Ťʱ(S)ύČǷΗώ 

ɗʜˎƃǽ̛͛Ŗ̧ƃ˫ʿ˖żğ 

 

͏λ 2ϑ̪Ģ������¨°M`cj©��l�°ʦ

(AD)¢�©�m�P͊ʽɒ̐ͅè  (ơȰ) 

ϓώ� ʿ˖PǬʲɏ#@PǤ̅¯̎Ȣ  

� j©��l�°ʦ(Alzheimer disease; AD)Q̿ǩΪƌ_͊

ʽɒ̐áµg½ʧʑJ=cͻ̪ǝˉ˴ʥǠI,c$șưʙɭ

ύ̋ɉ´,c-Q˅Üʙɭ´ώMȊΪg3B=ˑƼP͊ʽɒ

̐áµ2Ɓŝ=c1K.12̘ƹ´P̓ȕŤɿJLc$±ȗ#

7dZI AD ¢�©�m�P͊ʽɒ̐ͅèIQ#¢¨�ǅɡ

Ͳͧ͆φ_Ǟǚȳ×Ò5LK#ĢʏMJEHβșưʭ1Fé

̳ʭLʘūI̪fdc͆φ2#ĭʒIåʛ9dcw°�2Ų

1EB$@7I#ʺʲĵƕȳ×Ò5ύͽǂ͏λ0`T�ª°

�͏λώ_ʂŝƃ̆J;HʽadcɡȀ˯͆φLKŲȏP̪

Ģ͆φg˳[Ŀf?B̪Ģ������¨°g AD ¢�©�

m�M΄ʛ;#@daP͊ʽɒ̐ΪƌPɈċ̐Ĝgɟͬ;B$

,f?H#j�«l�Ĕυâ��uͥ(APP)0`T�ª�

�¨ 2 ύpresenilin 2, PS2ώP��©�§�~n��u

�m�IQ#APPĭʒP�§�~n��u�m�MɟXH#

͊ʽΪƌPċʖȡȭMŰĤ2,c1K.1gˁ͊;B$ 

 

ϔώʲɏǬʑɧ  

ϔ˓P AD¢�©�m�ύTg2576�m�0`T PS2Tg2576 

�m�ώgÊΎM`bãǬ;#ŀ̕PΕʙŠgy�«°©



ʙʏʏʗƃ͓ƽ 
J;B$@dAdg 3-12®ȨωZI˹Ǻ;ľ˓̪ĢƉφMʛ
-B$ɡȀ˯͆φ_¢¨�ǅɡͲͧ͆φIQ#��pq¡§

IĢʏ̪Ģg̿Ιǎ#�§�sv}�� (Clever System, 
Inc., Reston, VA) gåʛ;H̻ȷg̪EB$ʺʲĵƕȳ×Ò
5ͽǂ͏λIQ#2 ˓P�m�->dM0-H^#ZBKP
age I^ƃ̆ΪƌQ͊]adL1EB$±ȗʺʲĵƕȳ×Ò
5�ª°�͏λIQ#Tg2576�m�I 6®Ȩω#PS2Tg2576
�m�IQ 4 ®ȨωIȝʻLΪƌ2̺Ə9dB$ZB#ɡȀ
˯͆φIQ#Tg2576�m�I 5®Ȩω#PS2Tg2576�m�
IQ 3 ®ȨωIȝʻLƃ̆ΪƌgɈċ=c7J2I3B$L
0#¢¨�ǅɡͲͧ͆φM0-HQ#Tg2576�m�I 10®
Ȩω#PS2Tg2576�m�IQ 6®ȨωIƃ̆ΪƌgɈċ;B$
ʺʲĵƕȳ×Ò5�ª°�͏λ0`TɡȀ˯͆φQ#¢¨�

ǅɡͲͧ͆φMɟͬ;H#AD ¢�©�m�P͊ʽΪƌgȚ
ȭM1FǥƼ`4ɈċI3c7J2f1EB$ʐMɡȀ˯͆

φQ#3 ČΟP͆φgϔșΟI˲/c7J2I3cB]˩ê
I,b#ÎǎȖBL AD ¢�©�m�P͊ʽ̪Ģͅè˫J;
HȭǍI3c$ZB#Tg2576 �m�M PS2 PŰʣgĝ/B
PS2Tg2576 �m�IQ#Tg2576�m�MɟX#ľ͏λIƃ
̆ΪƌPċʖ2 2 ®ȨˑƼý̪;B7J`b#Űʣ�ª��
¨ 22 AD¢�©�m�P͊ʽΪƌPċʖȡȭgŴ34Ț
]c7Jgȝa1J;B$ 

 
ϕώǬȹPɌ̵J̙ƨͅè  
ʿ˖˵ȹP±Όg͉´ʫ̭ɺ[I,b#Ñ^ǵ˔»I,c( 
Kishimoto et al., (2011) Neurosci. Lett.)$ 
 
ϖώÎǎP͏λ  
AD ¢�©�m�I̺Ə9dBȚȭ͊ʽΪƌgȋŐ=çʏ
PȀ˯$ 
 
͏λ 3ϑj©��l�°ʦ¢�©ĢʏPΞʫJͅè¯ɦ
ʩɨPȀ˯  (˙ʜ) 
� j©��l�°ʦQď̇ȭ1ȧƴȭM15Hʫʧ;#̿

ǩ#̶ǉ͕0`T͊ʽɒ̐MΪƌg3B=ͻ̪ǝPʥǠI,

b#ÍĸPχωĤ2̥;-ýͻŚIŴ3LŏλJLEH-c$

j©��l�°ʦǠ̉̔Pʦʗ˳̀ƃʭLʐǔJ;H#̇Í

ȓJˉ˴į˼˹ŰĤP 2 FPʣư��uͥPċʖ0`T#
Ƹ˦ŗMĲVˉ˴˰̏P̣̓2͊]adc$»I^#̇Íȓ

gɍǬ=c½ǬČI,cβ-amyloid (Aβ)Qˉ˴˰̏Mƒ;˰
̏ɞǝgȩ=c7J2ťŅ9dH0b#ʖŝj©��l�°

ʦPʫʧįŕJ;HȩĜ̸9dH-c$Ȱʿ˖ƊIQ#j©

��l�°ʦ¢�©ĢʏJ;H#Aβ ʚʙgìͻ;BΆÝƀ
ȋŰ�m�_#̔ ƊąM Aβgǵ·=c7JIãǬ;Bj©�
�l�°ʦ¢�©§��gʛ-#AβɥʸPˑƼJƃ̆ΪƌM
F-HɈ̾;#ƃ̆ΪƌPʫʖȡȭʐƈgʲǻ=$ZB#j

©��l�°ʦPʫʧMQy¨ãĢǝˉ˴˫Pɒ̐¶Ā2

Π·;H-c7Jg˄ō=cʽ̶2̦˕;FF,c$@7I#

j©��l�°ʦ¢�©ĢʏM05cƃ̆Ϊƌgðâª�©

I͈˰M͐XcJJ^M#j��©y¨ķƍâP±˓I,

cα7Š�y�ǝj��©y¨ķƍâ(α7 nAChR)Pʫʖ
ΖŰĤg»ǕJ=cy¨ãĢǝˉ˴˫PČƀª�©PŰĤ

JPΠģʗƃʭĲT¸Fˉ˴ʙĤƃʭMȝa1M=c$ 
 
1) j©��l�°ʦ¢�©�m�Pƃ̆ΪƌMƒ=c�y
�ǝj��©y¨ķƍâPΠ· 
� Ŵ̔ʮͥĲTɳτPΘâ˰̏Mʫʖ=ca7 {�¥���
P 5Ζâ1aLcα7 nAChRQv©��ΑȌċgì;#ƃ
̆̿ǩgìͻ=c7J2ťŅ9dH-c$j©��l�°ʦ

PįŕʏͥJǣƈ9dH-c AbQα7 nAChRM˵Ŀ;#ǴĒ
=c7JI#v©��ΑȌċgǴĒ=c$ZBj©��l

�°ʦǎȭMQα7 nAChRPʫʖ2ɻƙ=c7J^ťŅ9d
H0b#j©��l�°ʦJα7 nAChRPΠǝgȤMȝa
1M=c7JQ#j©��l�°ʦPʦŕP̻ȝ#ĲT#ɦ

ʩ̧PΞʫM˿2c^PJ̈/adc$Ȱʿ˖IQ#Aβʚʙ
0`T�m̩ʬͥPʣưL¨ΑĤgìͻ;BΆÝƀȋŰ�

m�(3xTg�m�)gʛ-#¢¨�ɡͲͧ͆φM`c˗Οƃ̆
ɒ̐P̻ȷg̪EB$@P˵ȹ#61ȨωP 3xTg�m�QΕ
ʙŠ�m�Jɟͬ;#˗Οƃ̆PʔǐMΪƌ2͊]adB$

@7I#61ȨωP 3xTg�m�Mα7 nAChR ΅Ƕʭjz�
��I,c PNU282987gǵ·;BJ7e#ƃ̆ʔǐMȋŐ
2͊]adB$ʖŝQ#3xTg �m�P̔ąM05c Aβ�
�uͥΖ0`Tα7 nAChRʫʖΖP̻ȷg̪EH-c$ 
 
2) j©��l�°ʦ¢�©�m�M05c miR-134Pǌę 
� microRNAQ#˰ ̏ąMƁŝ=cΜ9 20~25ũŤYKPΆ
ÝǢťgy°�;L- 1ȰΚ RNAI#ɏʭ mRNAJ˵Ŀ;
ͪĈǎ͐˥g̪.7JI#ˉ˴˰̏PČĤ_j��°}�L

Kg͐˥=c7J2ȝa1MLEH3H-c$ŰʣŠ��

APP (hAPP)0`TŰʣŠ���ª��¨ 1(hPS1)gͿĘ
ʫʖ9? Aβ ʚʙgìͻ;B�§�~n��u�m�I,
c B6SJL-Tg(APPSwFlLon,PSEN1*M146L*L286V) 6799-�
Vas/J(5XFAD)gʛ-#ĝωMÞ. AβɥʸPˑƼJ¢¨�ɡ
Ͳͧƃ̆MF-HɈ̾;#ƃ̆ΪƌPʫʖJ microRNAPʫ
ʖŰĤMF-H˴ȡʭMɈ̾=c7JM`b#j©��l�

°ʦPȧďȭʙĤƃʭŰƍP̻ȝgʲǻ=$ 
�

͏λ 4ϑ�m�̔˳̀M05c±ΑĤ˘ˮύNOώʚʙP
ɼƈ  �ĥȲ�  
� ±ΑĤ˘ˮύnitric oxideϜNOώQ#̒ɇĢʏ0`Tʉ̒ɇ
ĢʏgŃ\Ɏ%L˓IǢťÝČƀJ;Hø4$ͯƴIQ#

ƃ̆̿ǩPˮͿˑJ̈/adcƘ̔ΜȭǴŜύLTDώ_ɳτ
ΜȭǴŜύLTPώMΠ·=c7J2f1EH0b#ƃ̆¯̿
ǩ̪ĢM05c NO Pǌę2ʐMɩʲ9dH-c$6Eəν
gʛ-B˗Οƃ̆ƉφIQ#ƃ̆Ǭ˚ǎMŴ̔ʮͥ¯ɳτ¯

Ƙ̔IP NO Ó͔ʏΖPŬĝ2ťŅ9dcLK#ƃ̆MÞ.
NO ʚʙ2˄ō9dH-c$ZḂω§��M0-HQ#Ŵ
̔ʮͥM05c NO ĿǬΐˮύNOSώŃȩ˰̏ȏPɻƙ_#
Ƙ̔M05c NOSɭǝPáµ2ťŅ9dcC5IL4#ƉΩ
M NO ȌċĖPǵ·M`EH̿ǩΪƌ2ȋŐ9dc7J2ť



ǓƢȑʗŴƃ�σƣ̧ƃΌ�Ȏ̍¯ʿ˖ƴť�˝ 	 ļ����� ƴ 
Ņ9dH-c$7PÑM^̇Ĥìͻ¢�©�m� SAMP-8 g
ʛ-BǏȴʿ˖IQ#ĝωMÞEH̔ą NOSɭǝPŰĤ2͊
]adcLK#ĝωM`c̔ą NO ʚʙŰĤJ̿ǩΪƌPΠ
ǝ2ǈ4˄ō9dH-c$7P`.Mƃ̪̆ĢJ̔ą NO
ʅƼʘūPΠëǝ2˄ō9dH3H-c±ȗ#̔ąIP NO
PĢǦQȯC`4f1EH0a>#͈;-ʙʗʭǌęMF-

HQYJhK̻ȝ9dH-L-$7P½LʗʝJ;H#ȩĠ

L̔ą NO ʅƼɼƈ�«�y©2ˁ˚9dH-L-J-.Ɂ
ȰʭLŏλ2,c$@7IȰʿ˖IQ#NO ήɊɨg�m�
̔ˉ˴˫Mʛ-c7JI#̔ą NO ʅƼɼƈ�«�y©Pˁ
˚gʲǻ;B$NOήɊɨQ#ǒƘήɊgʛ-H NOPΑĤή
ɮòg˸ʭM̿Ι=c7JI#ɼƈ˫P NO ʅƼg¨j©
�l MʳȁʭM͐Xc7JPI3cŎ±PȗɨI,c$ 
ΕʙŠ�m�ύ8 ͺÔϏ90 ͺÔώP̔gΌà8JύŴ̔ʮ

ͥ¯ɳτ¯Ƙ̔ώMČ5#�¢~�°�ʀɵgã̱;B$ɼ

ƈ���i°M�¢~�°�gɹĝ;BJ7e#ľΌàJ^

MBCDMήɮòQ´ț;#ȏĨˏǎM�°uòg˄;B$

�°uòMΠ;HQ#ΌàP-M`cŴ3LƧQ̶adL

1EB2#Ŵ̔ʮͥIQ 8ͺÔMɟXH 90ͺÔP�°uò2
˭ 50όɻƙ=cLK#ͺÔM`c-2̶adB$ZB Ca2+

_ NOPŤͥI,c L-j©t�Iēʄ=cJ#±ͿʭLή
ɮòP´ț2̿Ι9dB$7P±ͿʭLήɮò´țQ#Όà

_ͺÔMΠëL4̶adB$Õ´`b#NO ήɊgʛ-H�
m�̔�¢~�°�1aP NO ɼƈ2ĺ̐I,b#ZB�m
�̔ąIQ̇ĤMÞ-#NO ʚʙʅƼʘū2ŰĤ;H-cĺ
̐ǝ2˄9dBϑ 
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ʐĐΌÜ”PƑ͖˴ͿťŅ˟#ȑΌˎƃʵM`c“Ȏŋρ
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16. ɄΕ� ͙ (2008)(ħʩǢťg^EJ̧ƛ̧ĖƭW)σƣ
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26. ɄΕ� ͙ (2007)(ŴƃIPƃTQÍʙPɋ;[)ǓƢȑ
ʗŴƃͶî 53ļύ12Ȩϓ0șώ 

27. ɄΕ� ͙ (2007)(ďƴɔȎ̍PüƉMF-H)ǓƢȑʗ
ŴƃͶî 52ļύ8Ȩϓșώ 

28. ɄΕ� ͙ (2007)(ƃΜ¡��°~)ǓƢȑʗŴƃͶî 51
ļύ4Ȩϓșώ 

29. ĥȲ̃±ύ2008ώϑǓƢȑʗŴƃσƣ̧ƃΌM05c 
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P,çƃÍP̍Ǭgʲǻ;Hϑσƣʶ̧ĖƭÜÜ͉¯
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ʁώ#ªt¤§�¨°{lo�ƃÜ˝ 1 Ŕƃ̫ŴÜ#
2011ƴ 9Ȩ 2-3ș#ȵË 

ĥȲ̃±#ɄΕ� ͙(ήɊɨM`c�m�̔˳̀1aP±

ΑĤ˘ˮύNOώɼƈ)șȰ̧ƃÜ˝ 131ƴÜ#2011ƴ 3
Ȩ 28-31ș#�l¡��αƠ#αƠƪϑ 

ĥȲ̃±#ɄΕ� ͙(ǒƘήɊgʛ-B�m�̔˳̀M0
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ΫÜ#2011ƴ 5Ȩ 13-14ș#Ƞŉ̧ˎŴƃ#ʜʉƪϑ 

ĥȲ̃±#ɄΕ� ͙(Direct measurement of nitric oxide (NO) 
in mice brain tissue using NO-specific electrode )
Neuroscience 2011#2011ƴ 11Ȩ 12-16ș#Washington, DC 

ơȰɪĽ(̪Ģ������¨°M`cˉ˴ŰǬʥ

Ǡ¢�©�m�P͊ʽɒ̐ͅè)șȰʙʏʏʗƃ
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ơȰɪĽ(̪Ģ������¨°M`c PS2ΆÝƀŰʣƗÿ
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14ș-9Ȩ 17ș#ɐɰŚΩÜ͖Ŧ#ɐɰƪϑ 

ơȰɪĽ#Μƚ� ȝ#ˋʜȝƀ#ȵį˷Γź#ɄΕ ͙(̙ʫ
ʭ̪ĢŰĤgǻɏJ;Bj©��l�°ʦ¢�©�m�

P͊ʽΪƌɈċɨPȀ˯)̋ 50ŔșȰ̧ƃÜ¯șȰ̧Ė
ƭÜ¯șȰʦΣ̧ĖƭÜ� »ŚœŚȊΌƃ̫ŴÜ#2011
ƴ 11Ȩ 12ș-11Ȩ 13ș#{�°��°©χȶ•12
fŚΩÜ͖Ŧ#χȶƪ. 

ơȰɪĽ#ɄΕ (͙j©��l�°ʦ¢�©�m�M05c

͊ʽΪƌȚȭɈċɨPȀ˯)� ˝ 4 Ŕˌ˚ŴƃǮʢʭʿ
˖ŤʱǊǬÅɉ AD ġǈÜ#2011 ƴ 12 Ȩ 22 ș#ǓƢ
ȑʗŴƃ#9N3ƪ.  

ơȰɪĽ#Ż� Ίƀ#̴ƣ,Fƀ#̴Ȱȣƀ#ɄΕ ͙(ʺʲ
ĵƕȳ×Ò5gʛ-Bj©��l�°ʦ¢�©�m�M

05c͊ʽƃ̆ΪƌPɈċ)șȰ̧ƃÜ˝132ƴÜ#2012
ƴ 3Ȩ 29ș-3Ȩ 31ș#ĥɳŴƃ#ȱƲƪ.  

ơȰɪĽ#ɄΕ (͙̪Ģ������¨°M`cj©��l

�°ʦ(AD)¢�©�m�P͊ʽɒ̐ͅè)� ˝ 1Ŕσƣ
Ŵƃ¯ǓƢȑʗŴƃĿŀ ˉ˴ʿ˖ EXPO#2012ƴ 2Ȩ
9ș#σƣŴƃħƃΌ#σƣʶ³Ȯʞ. 

˙ʜĕǗ#ɄΕ͙(Involvement of microRNA-134 in the 
working memory-enhancing effect of nicotinic 
acetylcholine receptor agonist)˝ 85ŔșȰ̧ʗƃÜƴ
Ü#2012ƴ 3Ȩ 14ș-3Ȩ 16ș#Ś˚ËŚΩÜς#
Ëƪϑ 

ȶûĮǗ#˙ʜĕǗ#ɄΕ͙(j©��l�°ʦ¢�©�m

�Pʏâ͊ʽ̿ǩM05c˰̖̏͞ͶŠo��«xķ

ƍâ GPR30Pǌę)șȰ̧ƃÜ˝ 132ƴÜ#2012ƴ 3
Ȩ 29ș-3Ȩ 31ș#ĥɳŴƃ#ȱƲƪ. 
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ċő9@̭ J."ŤʭNǞɐɢƣƣ̅cîċ9F+_ #̮2008

ŷ 10 Ǘ"əɣŋŕơȻɄɐɢŁɇƃƠ¹ǳM%ɐɢƬȣcƃ

Ơ;_ɐɢ&H9Fɖɷɚŕɐɢƣ0±ƐHJCFȷˈ9@

%f¢��g�¨ȿMøǛɂɀǻǷMʳǊHǉǛʻǄȏMɑ

ɣ&̭ Åʩ§Ťʭģǚ̮Mˆ̟0ƲƩ8`"f¢��g�¨ȿ

K̉;_ɐɢ�¤uio�cŚǇ9F+_# 



ȿƜȲȱŕˊŻ 
 
ƂˊŻGNʕɖɷɚŕMɐɢcÆK˦T_»DMɐɢˆ̟

KD+FŚǇ9F.^">MǶʮcʶ;#̭ I̮ƨûƗ GABA

t��vÊ˳MĢńƗcûƌ;_ɴʓ§öœǻǷMʳǊ̭Ť

ʭ§ǫȲ "̮̭ II̮ ʚŎ.\QƨûƗt��vȔĊcĢʱč;

_@YMg�¨u¦pȏMǷɭHʳǥ̭ ǫȲ§Ťʭ "̮̭ III  ̮ ɖ

ɷÊ˳Ȫ˖ĠşÎMt��v˹Ì˻˨cƸ˻;_öœŁɇM

ʳǊ̭ǫȲ§Ťʭ̮.\Q̭IV  ̮ GABA t��vK̉˭9@

ɮɖȾƘȍɁʣcƯī9@ĂʣŁɇMƳɳ̭Ťʭ§ǫȲ #̮Ǎ

ŷź/]N"̭ V̮f¢��g�¨ȿMɂɀǻǷcȱʳ;_@

Y"��¢§�hvK.5_t��vǻǷMňˇcǲʵ9F

+_̭Ťʭ§ǫȲ #̮7`]MɐɢɈǹMʒǐMǶȻNÆM

H.^G*_# 

 
˰Ċ[ĵƕİǵ̭ ƛƙ "̮8]KNɍƙƚM\,JŊƅJȲȱ

ǻʔcƸ˻;_ʕMá1N"ɖɷɴʓMD2ɈG*_t��

vK.5_ƙłÊ˳.\Q>MûƌǻǷM,-KƠ^ɣCF

+_#ŉȺ/]MýȡMʇˤ9";JbBɷ̩JIMƙłN

ʕït��vKʢɡ8`"7`K\CFʕ0õǡ¹JIM¹

ː[Ƥɼ1cʶƟŕʍG1_#9@0CF"ʕït��v"

;JbBʚŎ.\QƨûƗt��vN"ʕMá1cƸ-_Ł

ǞɄJʪʈH9F˽ʮJƇācǦ@9F+_#7`]ºɟ̢

Mt��vGN">`?`p¢|�¦˼.\Q GABA M\,

Jčŕ��x¦u�̭ɖɷÊ˳Ȫ˖̮cúȴ9@čŕÊ˳K

\CFƙł0ôȱ8`F+_#  
 
7M\,Jʕït��vMÊ˳Ĉȯ̭t��vƁźDV^ƙ

łôȱMɞź̮N"Ǹ$JčŕȪ˖GÇÂ8`_ˇɬǻǷK

\CFÚ̥8`F.^"7MÊ˳Ĉȯcňˇ;_ÃɶWNt

��vĢńƗHĮO`"ŕʍʶƟJIʕǻʔcƸ-_˽ʮJ

ƇācƪCF+_#7MÊ˳ĈȯcƸ˻;_t��vĢńƗ

MÃɶWKȽŴ0.7_H"®ŗ",D"˂ɍ̕ŝ[ɺħō

ˇɀJIŊ3MɮɖȾƘMɂɀK+@_#7`]ɮɖǻʔM

ȾƘcƹĴ9æǙ;_@YKN"t��vÊ˳MûƌǻǷc

ʳǊ9"ɖɷÊ˳Ȫ˖ĠşÎJIMt��v̉˭öœcǹɄ

H9@ǘĈJȍɁʣMʎǰ0ŋ÷G*_#9@0CF'ʕM

á1K̉;_Ăʣ(cŚȰ8=_KN"ʕït��vĢńƗ

MûƌǻǷK̉¯;_ɴʓ§öœɄ�l�w�cȱʳ;_7

H0"®ĢǼM˽ʮJv���HJ_#7M\,JĂʣŁɇ

c˳Ơ;_7Hc"ǞˊŻMɐɢɈɄM©DH9F+_# 
 
7`VGǞˊŻGN"H3K GABA ÏĊƗMƨûƗt��v

KȤȣcɹCFɐɢcˮYF+_#>MȱȶN"ǾŴJʕM

á1NƨûƗGABAt��vMȔĊKƁ3ÓŔ9F+_KZ

//b]<"ʚŎƗt��vKȄTFƨûƗt��vMɐɢ

Nʡ93ɣB˯`F+@7HG*C@#ƨûƗ GABA t��

vMʕǻʔKǦ@;˽ʮƗN"@H-O GABA t��vÏĊ

ʣG*_�¦{ufy�¦̢0ÁǈMďɁGǖZŊ3ôǆ8

`F+_ʣȪG*_¹Ś/]ZşǋK,/0b`_#9@0

CFGABAt��vMá1[>MûƌMÃɶWcʳǊ;_7

HN"ʕǻʔMŁɒɄJȱʳcșY_A5GJ3"ʕǻʔM

ȽŴK̉˭9@ȾƘcȍɁ;_@YMĂʣƓȴKZ˕;_ŋ

1Jƚʌ0*_H+-_#7M\,JƚĻGɐɢcˮYǖˣ

ǀŷ̈Mɐɢ/]"GABA t��vMá1NŊǸJčŕ��

x¦u�K\^ůŐKûƌ8`F+_7HcǊ]/K9F1

@#ŋù;_H GABA t��vMÊ˳ĈȯN"7`VGɍ]

`F+J/C@«ɟ̢Möœ�l�w�K\CFûƌ8`F

+_7H0ɓ8`F1@̭ɂʩˉǂ¡v�cěȦ #̮ 
 
ɧ©MǻǷGN"��f�¦̭�¢f�£�¡¦[x¤��

¦̮8]K�¡¦čħȪ̭ATP JI̮K\CF GABA t��

vMÊ˳Ĉȯ0ɎǛɄ.\Q̅ǛɄKņƁ8`_#7MǻǷ

KN"þt��vɖɷɵǝ/]MɖɷÊ˳Ȫ˖ GABA Mƺõ

ǻǷMÖˮHƊt��vǹɄɴʓK.5_GABA£x�|¨

̭ĠşÎ̮ƛĠƗMņą0öœŁɇH9F̉¯;_7H0Ǌ

]/K8`F1F+_#  
 
ɧºK"7`VGʚŎƗɖɷÊ˳Ȫ˖MÅʩHʎ-]`F1

@p¢|�¦˼0"GABA t��vK.5_þt��vɵǝ

/]MGABAƺõc̋ŝ;_þt��vƨûZ˗7;7Hc

ɂʯ9@#V@7MÏȴN"7`VGZCP]ʚŎƗÙĥc

Ġ5ț;Hʎ-]`F1@AMPAĿp¢|�¦˼ĠşÎK\

CFÇÂ8`_7H0ɓ8`"7MĠşÎ0ýȡ8`_Hþ

t��vɵǝM̙ÌÓŔƗl¢th�~��¢ȔƗ0ƨû8

` GABA ƺõ̋ŝK+@_7H0Ǌ]/K8`@#  
 
GABA t��vĬˠK.5_ɧ«Mǅ9+t��vǻǷN"

ĠşÎo¤v�¨oMɂʯG*_#ƨûƗ��¨¤¦/]ƺ

õ8`@ GABA N"ʚŎƗt��vĬˠ˹MÅˋĿ GABAB

ĠşÎcýȡ9FZ,©ǆMÅˋĿp¢|�¦˼ĠşÎMá

1cʡǊKÖˮ;_7H0ʼǊ8`@#7`]MÑ/]ZǊ

]/J\,K"ʚŎ.\QƨûƗt��vM̈KNŊǸJÊ

˳ûƌǸž0Ŕľ9"7`]NɮɖȾƘcȍɁ;_@YMĂ

ʣKHCFǯŏMʣȪǹɄJ_7H0Ɓ3ǛƉ8`_#  
 
7`]M¹ŚKŁE1"ƂˊŻGNƨûƗ GABA t��vM

á1HûƌMÃɶWc8]KʳǊ;_7HcʾW_HĩǎK"

ƨûƗt��vȔĊcĢʱč9FGABAt��vMá1KƆ

̝;_˵ƩɄÏȴʣcƳɳvo¡¨�¦pG1_tv��c

Ƿɭ;_ɐɢ�¤uio�ZˮYF+_# 
 
V@7`VGòȈ]0ʢɡ9F1@ɍʯ[ɷ̩KŁE+F"

ʖ̙ÌƛĠƗʞɲcȴ+Ft��vȔĊcĢʱč;_åʴȜ

(g�¨u¦p)ȏcƹʝ9F"ʕ0ʶƟ9Ɩʎ;_ÃɶW̭ ŕ

ʍʶƟMt��vǻǷ̮cȱʳ9\,H9F+_#7M\,

JʾWK\CF"ʕMá1K̉;_ŁɒɄȱʳ0ˮXHĩǎ

K"ʗŹƓȴMĢʔƗ0̇/`_7HcǛƉ9F+_#   
 
ƂˊŻGN"³K«ɟ̢MɐɢƤȏcȴ+FÃ¹cˮYF+



ƏŬǂȱŋŕ�̧ŭʣŕ˹�Ƽʑ§ɐɢŷł�� ĥ����� ŷ 
_#ʕMá1cȱʳ;_@YMɐɢN"���}h¦H��

�f��MơȻ0H]`F.^"þʏGN"Ȳ1@ĊȪMʕ

ï��¨¤¦ȔĊcʴȜ9FĦɟMʕǻʔ[ʧĊHM̉ÕƗ

cȱʳ9\,H;_#ƊʏMʾWGN"ʕcǷƠ;_˹ı;

JbBɖɷÊ˳Ȫ˖"ĠşÎ[gk¦~��¢JIMŁǞɲ

œKȑɈ9F">`]Má1cĔ©ɖɷɴʓ8]KNt��

vM£�¢Gʳǥ;_#7`K\CF"ʕMɲ˱ɞHJCF

+_�l�w�̭ɴʓöœǻǷ̮cɍ^"ʕMĊÏęȱ[ʕ

èÎMÃɶWMȱʳK˥a,H9F+_# 
 
7M\,JȬȎG"ƂˊŻGNÆM\,JơȻcɶħb=

Fɐɢcƴˮ;_ŮŌc9F+_#ɧ©K" ��[�hv

Mʕ/]÷Ȩ̭v gv̮cÏ^"ʾ̩ɫïMȲȱɄ̣Ņȇ

M±Gɖɷĺ˚cȔ/9J0]ɽƮ9F"t��vĝƓ̭Ȕ

Ċ̮c̙ȆɄÙĥ*_+Nʖ̙ÌƛĠƗʞɲK\_åŕɄÙ

ĥH9Fʶ̂9"t��vMá1H>MûƌMÃɶWc˧ɢ

9F+_#7M\,JŚ̩GN"ʕv gvc̡Ǝ̄Gʲš

9J0]Ȕ1@Ĕ©��¨¤¦/]"ƎŤm vn�� ¡

¨̙ǴH̪ƛźņŵĹcȴ+@��~o ¦�ȏK\CFt

��vĝƓcʶ̂9"ĩǎKåŕɄʴȜZ.7J,#7,9

Fʶ̂8`_̙Ȇ§åŕɄÙĥM�¨|cq¦��¨|Kğ

^ˡWʳǥ9F"ÙĥMȲȱɄƚĭHʕǻʔHM̉Õcȱʳ

9\,H9F+_#  
 
ɧºK"ʕïMÜ$M��¨¤¦cöƽŀ̦K\CFʾ̩ɫ

ïGɽƮ9"ŀ̦KƃƠ8`@t��vcŚ̩ɯH9Fú

ȴ;_#öœȲȪŕɄƤȏG"ĠşÎ[>M˙ŃʥɃJIt

��vǻʔöœcq¨�;_˶Êœcŀ̦��¨¤¦Kţç

9"ʦåǹˌ9@ǻʔöœcɂȰ8=F"t��v˹ÌSM

˟˨˱ɞcºåœ§êȤȣ£¨s¨̡Ǝ̄Gʲš;_#8]

K"t��vȔĊ07`]ǻʔöœMɝĊ"ĊƜK¯-_Ɔ
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ʤ�õęĥʰɊĥȃȏȊƵưɊÒĥɮŋ�ɮŁ 
 

ØƊ� ɾʛ� �Ĥ ȀªŅƙƑ˒2007Ņ 4ƙ 1Ƒ�
ƘȠĥƹ˒2007Ņ 3ƙśļęĥęĥʰɊȊĥƊȶʛäĕ
ŖƜɨȌ»��äĕˋɊĥ �̩ɊÒŁ 

 

�!��#�

ŴőȊǼ˒ɊÒĥ 1ˋɊĥȊ�ɊȊĥȊˌ̀ ×ɋĂ�ˌ 
1) ƊȶʒŪǼƲ0&4ĞőŠ 
ĥȯȱ��±Ǭʛ®3ʒ!(ɊǠ4ʥ0±Ǭ3CEɊÙ�

ǅ<F�0IǨɖ!�ɊǠ4Ǫ°Ê3��FÚ�0±Ǭ3ʬ

#FďƝǹȁɰI»ř/�FC�2ŻƮIɍ2��<(�ĥ

ȯȱ�ɊǠ4Ǫ°ÊʐüIǨɖ!�ùë�Ìŀ�§ɯ�żǉ

4ʑȌ3ʬ#FďƝǹȁɰI»ř/�FC�3#F� 
ɊǠ5Ǫ°3Ű� G(Ŗ�ùë G.�ɌȕșIɌǍ3

�+.ʐƃ G�ǀȞɌȕ4ȞĢ<(5ÊǺȞȹIʈʑ!.

Ʊ�2ȿăAȡȭ4Ȟȹʫʵ3ȋɍ#F�&!.�ȞȹÊ3

ìEʄ<G.�&4�ʛ�±ǬǸǦʛ®3Ïʒ!�ɊÙIǸ

Ƃ#F�&4Ŗ�;0J14ɊǠ5ȵȿ4ȵĨɼȞȹAȼȿ

4Șǧ°�ķȞȕ3ȋɍ!.�§ɯ�żǉ G�°Ê�Dǐ

ĝ#F��4C�2ɊǠ4Ǫ°ÊÚŨ4ʑȌˋùë�Ìŀ�

§ɯ�żǉˌ5�ɊǠ4ɊÙAÓ±Ǭ4ǸǦ�C7ŷȤŠI

Ǩɖ#F�/ʣɔ/�F� 
2) ƊȶÊĬʽ/4ìEȡ= 
� ĥȯȱ4ĥȯ3į#F�hy�^��IÐǘ#F(?3�

ŻƮƕʫ�03ÏʒǼƲIɜħ!�ĥȯȱ�°4ŻƮIŜŽ

�.�F�ŻƮ35�ĈAY�wIĘǬ#F�03CE�ɮ

Ȯ4ɦƔ�Ǩɖ!A#�C�3ľĜ!.�F�<(�ɊǠÚ

Ũĥ�ɒÒĥ�ɏǪÝĥ�ɊǨĥ210ʬʍ-�.Ǩɖ/�

FC�3ʬʍ�ˀ3,�.4ÊĬIìEÅG.�F� D3�

ʬʍ!( SBOs �03V���mIɜ�.ɖɦ!�ǖȯāˁ
Iɍ��ĥȯ!(�0�ȄĨ3ʁ3,�.�F�4ȄɤIɍ

2+.�F�<(�ǖȯ3į!.5�ĥȯȱ94wM�ls

iXIɍ��AFǂIÐǘ!.�F�ĥȯȱ4ŻƮƕʫėĥ

ȯIĔA#(?3�ɮȮ4(7�03{����XIË!�

ŚȯI¸#00@3�ɮȮÊĬ4V���mI 5 ,Ɨ�Ë 
%.ƀË %.�F� 
 

ŴőȊǼ˒ɊÒĥ 2ˋɊĥȊ�ɊȊĥȊˌ̀ ×ɋĂ�ˌ 
1) ƊȶʒŪǼƲ0&4ĞőŠ 
ĥȯȱ��ɊǠ4Ǫ°ÊʐüIǨɖ!�ùë�Ìŀ�§ɯ�

żǉ4ʑȌ3ʬ#FďƝǹȁɰI»ř/�FC�2ŻƮIɍ

2�� 
ɊǠ4Ǫ°ÊÚŨ4ʑȌˋùë�Ìŀ�§ɯ�żǉˌ5�

ɊǠ4ɊÙAÓ±Ǭ4ǸǦIǨɖ#F�/ʣɔ02F�<(�

°ÊÚŨ5¥Ò²Ǭ3CEę��ĖÚ#F�0��E�ɊǠ

4ɊǨÙƣ4ǸǦ3œʿI��F�Ř+.�&4Ǿ�±Ǭ4

ɔĆIůƁ#F�0�ʣɔ/�F� 
2) ƊȶÊĬʽ/4ìEȡ= 
� ɊÒĥ 10õƱ4ìEȡ=IĨƐ!.�F� 
 
ŴőɨǼ˒ɊǠÚŨĥˋɊĥȊ�ɊȊĥȊˌ̀ ×ɋĂ��ǟʤ

šǈˌ 
1) ƊȶʒŪǼƲ0&4ĞőŠ 
� ɊǠ4ɊÙAÓ±ǬI°Ê4ɊǠÚŨ�Dħʥǹ3Ǩɖ#

F(?3�ɊǠÚŨ4ǨɬǹɖƢ3ʬ#FďƝǹȁɰ0ŮȺ

I»ř/�FC�2ŻƮIɍ2��¼�4Ţȱ3Ş"(Ű�

ɗǱIȐƪ#F(?3�ɊǠǈǶ4¼ÎÝ3ʬ#FďƝǹȁ

ɰ0ŮȺI»ř/�FC�3#F� 
� ɊǠ4°ÊÚŨˋùë�Ìŀ�§ɯ�żǉˌ5�ɊǠ4Ǡ

ǨÝĥǹŠɼ0�ɊǠ0Ǫ°04Ǿ�±Ǭ3C+.ǅ<F�

<(�ɊǠ4ɊÙ5�ɊǠ4ɊǨǌŠ4Ő 0ɊǠ4°ÊÚ

Ũ3¶ģ!.�F�Ř+.�ɊǠ4ɊÙIƘ@Ùƣǹ3ǸƂ

 %F(?35�&4°ÊÚŨIůƁ#Fŝɔ��F�&�

/�Ǫ°3Ű� G(ɊǠ4Ǫ°ÊÚŨ3,�.�ɊǠʋŊ

ɬǹȐđ�D�Ű�Ŗ4ɊǠ4ɌǗ�ǙŊ�ǐĝáǔƜ�§

ɯʋŊ�żǉʋŊ�C7°ÊɉȎʥ21IǨɖ#F�0�ʣ

ɔ/�F�<(�wK�~\VpjMX` (Pharmacokinetics)�
ǪǨĥǹʋŊɬ�\�t�l��l�k��ɀňɊǠÚŨ3

,�.»ř#Fŝɔ��F� 
2) ƊȶÊĬʽ/4ìEȡ= 
ɊÒĥ 1�C7 20õƱ4ìEȡ=IĨƐ!.�F�<(�

ɊǠÚŨ4ǨɬǹɖƢǊIȟ£#F00@3�k�fIƀȆ

!�ĥȯȱ�&GDIɖƢ#F�03CE�ɊǠÚŨĥ4Ĩ

ǬŠI°ˆ!.�F� D3�ɊĥĨȯ 3(C)0ʍÚ!.�ɖ
Ƣx�Y��/4ɖƢIĨƐ!.�F� 
 
ŴőȊǼ˒ɊĥĨȯ 3(C)̀ ɊĥȊ�ɊȊĥȊˌ̀ ×ɋĂ��ɾ
ʛ�Ĥˌ 
1) ƊȶʒŪǼƲ0&4ĞőŠ 
ĥȯȱ��ɊÙAÓ±ǬIɊǠ4°ÊÚŨ�Dħʥǹ3Ǩ

ɖ!�ɊǠÚŨ4ǨɬǹɖƢ3ʬ#FďƝǹȁɰ0ŮȺI»

ř/�FC�2ĨȯIɍ2�� 



ɊǠÚŨĥɮŋ 
ßɊý4Ǫ°ÊÚŨ3ʬ#FĨˆŬŮˋɌ�ɊǠǙŊ4Ǖ

ħ�ßɊý4ǐÝȕùëˌIȯǞ!�ßɊý4ɊǠǈǶ4đ

/ŝɔ0 GFɊǠÚŨĥǹ2ȁɰ0ŮȺ̀ ɊǠʋŊɬɖƢ�

°ÊÚŨ4ɖƢ0Ű�ɜɗˌI»ř!�ɊÒŁ4ªÛ�C7

ȴȺ3,�.�ǨɖIǑ?F�0�ʣɔ/�F� 
2) ƊȶÊĬʽ/4ìEȡ= 
ßɊý4Ǫ°ÊÚŨ4ǨɬǹɖƢˋɊǠʋŊɬɖƢ�°Ê

ÚŨ4ɖƢ0Ű�ɜɗ�Ɍ�ɊǠǙŊ4Ǖħ�ßɊý4ǐÝ

ȕùë 3̩ʬ#FďƝǹȁɰ�ŮȺ�ŨŊI»ř#F(?3�

Ĵ¡ƋY��xˋ5˕6¡ 1ȡˌ/�?ȞA�2ĨȯIɍ+.
�F�<(�¼�3x�c�j�^��AɦƔ4Ƶ¬Iɜ��

x�c�j�^��ŮȺIˇ?�ǨɖÖIǑ?FĨȯIĨƐ

!.�F� 
 

ŴőɨǼ˒ǈˆƮÛĥˋɊĥȊˌ̀ ×ɋĂ��ėʛɮŁˌ 
1) ƊȶʒŪǼƲ0&4ĞőŠ 
� ƎɊʪǸ3��FǈˆƮÛIǨɖ#F(?3�ßɊýʪǸ

4ƘȠƻʴ3ĨƐ GFßɊý½ɑÝôǠ4ɀňɠˆ3ʬ#

FďƝǹȁɰI»ř/�FC�2ŻƮIɍ2�� 
� ǈˆƮÛ05�ƎɊʪǸ4ƘȠƻʴ3��.�ʼɀňk�

fIʀ<�.�ɀňɠˆIĨƐ!�ßɊý½ɑÝôǠ4ɊǨ

Ùƣ�ĦÆŠ�³ǬƏǊȒ3,�.ƭɘ#FƮÛ/�F�Ĩ

ʶ3�14C�3ǈˆƮÛ�ʏɍ GF�Iĥ7�ǨɖIǑ

?F�0�ʣɔ/�F�&�/�ǈˆƮÛ3,�.ďȅǹȁ

ɰI»ř#Fŝɔ��F� 
2) ƊȶÊĬʽ/4ìEȡ= 
ƝɮȮ5�ʼɀňk�fIʀ<�.�¿ł¡Iįɴ0!.

ĨƐ GF Phase � study�Ĩʶ4Ţȱ94Ű��ɍ2HG
F Phase ��C7 Phase  Study4Ǽǹ�C7ÊĬIǨɖ!�
14C�3ƎɊǰɫ3Ȣ7,�F�� D3ƎɊŭɤŖ4Ŀ

ɷŖɀňɠˆ�ĿɷŖɩƦ3,�.ȯř#F�0IǼŸ!(

ɮȮ/�F�ƝɮȮ5��ǍɒɊ«Ʈ3��.�ƎɊ4ɀň

ʪǸx�b`3ʬH+(ȃȏʪǸɸªȱ/2�G6�ɮȮI

Ŵő#F�05/�2��&�/�ĉÊlixX�`4Ēʤ

ȮɒɊƧō¬ȇ ÕɊ�ʪǸȃȏūʨ5"?�3ö4ÃǪƏ3
ƝɮȮIŴő!.�()�.�F� 

 
ŴőȊǼ˒�ÑĥȯˋɊĥȊˌ̀ ×ɋĂ� �̩ɊĸĨȯ�Ǵʰ

Ĩȯ�CBTįȔɮȮ�ǖȯˋɊÒĥ�ɊǠÚŨĥˌ̀ ɊĥȊˌ

ˋ×ɋĂ��ɾʛ�Ĥ �̩ɊÒŁĉīɠˆįȔɮȮˋɊĥȊˌ

ˋɊÒĥ�ɊǠÚŨĥˌ̀ ×ɋĂ� �̩ǡÎĨȯ�C7âƮĨ

ȯˋɊĥȊˌ̀ ×ɋĂ��ɾʛ�Ĥ �̩ 
1) ƊȶʒŪǼƲ0&4ĞőŠ 
�Ñĥȯ/5�Ǵʰ�Ɋĸ4ĨÛĨȯ3��.�ɩÒ�C

7ƛɊŸĳ214ɊÒŁȴÛIʏɍ#F�/�ŝɔ2ďƝǹ

2ȁɰ�ŮȺ�ŨŊI»ř/�FC�3#F� 
ɊĸĨȯ/5�ɊĸɊÒŁ4ȇ¬ǹŔÔ0ɸªIǨɖ!�

ČĎßǶ3ɶǤ/�FC�32F(?3�¹ʱɩÒ�ßɊý

214ŤĐƀµ�¿ŌǾɪ�ßǶƵʬAČĎ04ʬHE3,

�.�ďƝǹȁɰ�ŮȺ�ŨŊI»ř/�FC�3#F� 

ǴʰĨȯ/5�ǴʰɊÒŁ4ŔÔ0ɸªIǨɖ!�ǴʰɊ

ÒŁƮÛIʏɍ/�FC�32F(?3�ɩÒ�ɒÒ�Ǵƫ

ƮÛ�C7h��ßǶ3ʬ#FďƝǹȁɰ�ŮȺ�ŨŊI»

ř/�FC�3#F� 
CBTįȔɮȮ�ǖȯˋɊÒĥ�ɊǠÚŨĥˌ�C7ɊÒŁ

ĉīɠˆįȔɮȮˋɊÒĥ�ɊǠÚŨĥˌ/5�ɊĥƊȶ�

k��\LT�V���4ɊÒĥ�ɊǠÚŨĥÌʤIˀǼ�

03ƌǨ!�ɮȮ0ǖȯIʉ!.�ɊÒĥ�ɊǠÚŨĥÌʤ

4āˁI»ř/�FC�3#F� 
ǡÎĨȯ�C7âƮĨȯ/5�ɬƍȟ£�ɨˁ3į#FY

��xɘɬ�C7ĨˆȃȏIʉ!.�ȊĥǹşȰȺÖAɬǨ

ǹşȰȺÖIʠŪ/�FC�3#F�<(�ȑ 3ȱ3 CBT�
C7ɊÒŁĉīɠˆȌŊ4āˁ4ɖȓIɬǨǹ3ɦƔ/�F

C�ɁDɩ:�ɘɬ#F�03CE�āˁ4Ǒ�ǨɖÖ0Ş

ǬÖIʁ3,��CBT�C7ĉīɠˆ3į#FāˁɖǊȺÖ
I˄��0�/�FC�3#F� 
¨�4ɮȮ�C7ĨȯIʉ!.�ȃȏ~N�mIŷ*�Ƙ

ʕ2ßǶ4ĨǦ3ɶǤ/�FɊ4`z^��`l�ßɊýȃ

ȏʪǸ4x�wPi^�n�IȶŪ!(�0Ȱ�.�F�<

(�ßɊý�Ýȗý214ÝĥǠɼ4Šɼ�Õɒ�D&4ʕ

Ƹ³Ǭ3�(FɊĥ0&4ûʂ4ŃŇ�Ìʤ3��.�Ǫü

3ʬHFǠɼ�C7Ǫ°4ǪǨ0ǴŨ� D3Ǡɼ0Ǫ°4

Ǿ�±Ǭ3ʬ#Fȁɰ0ŮɎIȯř!�ßɊýȃȏʪǸÌʤ

4=2D$�ǪüȊĥÌʤ3@ɶǤ/�FɊÒŁ�Ɋĥȃȏ

ȱ�ɊĥșŮɎȱI˄Ū!(�0Ȱ�.�F� 
2) ƊȶÊĬʽ/4ìEȡ= 

CBT įȔɮȮ�ǖȯ�C7ɊÒŁĉīɠˆįȔɮȮ/5�
ɊÒĥ�ɊǠÚŨĥÌʤ3��.�&G'G4ˀǼ3į#F

ʣɔ}N�lI�Į3ɖɦ!.�F� D3�CBTįȔāˁ
0ʑç4ĉīɠˆāˁIÌʤÎ3ƌǨ!.Ĵj`lIɍ2�

00@3�&4ɖɦIƽƕʫɍ��ǨɖŊ4ȄɤIɍ2+.

�F�<(�ɮŋʝĹ4ĥǪ3į!.�CBT�C7ɊÒŁĉ
īɠˆįȔ0!.�ǖȯŒō3CEāˁɖǊ4ìEȡ=Iʝ

ĹǽŖ�DĨƐ!.�F� 
ǡÎĨȯ�C7âƮĨȯ/5�ǣÕǹȃȏŜAȊĥǹşȰ

ȺÖIʠŪ %F(?3�óĥǪ3ȃȏj�~I���Ĩˆ

ȃȏ�F�5ɩƦȃȏ3ìEȡ<%.�F�<(�Ĩˆk�

fIɬǨǹ3ɖʡ/�FC�3�Ɗþ04kM`Ti^��

IƽƑ4C�3ĨƐ!.�F�<(�Ùƣǹ2x�c�j�

^��4¤Ə�ʁ3,�C�3�ɮŋÊ/4x�c�j�^

��Aĥ¬Ǹɐ4Ƶ¬IħƜǹ3ɜ�.�F� D3�ĥɎ

ɬƍI±Ū#FȺÖI°ř/�FC�3�ɬƍIɧ>əȩ�

Ĩˆk�f3ď-�(Ȣƣ0ȰĭIƗ�əȩIĨƐ!.�F� 
Ɋĥ5Ɋ3ʬ#FȦôǹĥā/�F�B�3�ƚƵÝĥ�

ÌƢÝĥ�ɏǪÝĥ�ǩēÝĥ�ɊǨĥ�ɊÒĥ�ɊǠÚŨ

ĥ�ɒÒĥ�ǴŨ�ɊǠǈǶĥ�ßǶɊĥ214Ɋĥɭĥ4

ȁɰ�ȣô�°Ý G.�&Ǧđ/ŔȐ,�0�D��G<

/3ƶ�.�(ďȅ�DĨɿɊĥ94��XAóıʩIȣô

!(Ɗȶ�¢Ŗ�ʣɔ32F0Ȱ�DG�&GDIÜŶ!(

ȣôčƊȶ�ĥȯȱ�°4Ɗȶ�ȁɰƊȶ3×�ŮȺ�ŨŊ



śļƍǨęĥ�˅ĽɊĥʛ�Ɗȶ�ȃȏŅĐ�ȑ 	 ñ����� Ņ 
Ɗȶ�ďȅƊȶx�`ĨɿƊȶ�\��oZ�^��0Ǫü

¾Ǩ4Ɗȶ3ìEȡJ/�F� 
 

ŴőȊǼ˒ɊǠÚŨŞǬĥˋ˅ĽɊĥȃȏȊɊȊĥıƇ»ĕ

ɨȌˌ̀ ×ɋĂ�ˌ 
1) ƊȶʒŪǼƲ0&4ĞőŠ 
ĥȯȱ��ɊǠ4ɊÙAÓ±ǬI°Ê4ɊǠÚŨ�Dħʥ

ǹ3Ǩɖ#F(?3�ɊǠÚŨ4ǨɬǹɖƢ3ʬ#FŞǬǹ

ȁɰ0ŮȺI»ř/�FC�3#F� 
ɊǠ4ɊÙAÓ±Ǭ4ǸǦIɊǠÚŨ0ʬʍ-�.Ǩɖ#

F(?3�ßɊý4°ÊÚŨ4ʋŊɬǹɖƢ�C7ɊǠ4°

ÊÚŨ0ɊÙ�ƾŠǸǦ�Toa�4É°´3,�.ĥ8�

05ʣɔ/�F� 
2) ƊȶÊĬʽ/4ìEȡ= 
ɮȮ3×�.�¼�4j�~�03x�c�j�^���

C7Y��xkM`Ti^��Iɍ��ɨˁɜħȺÖAāˁ

ɖǅȺÖI˄�əȩIĨƐ!.�F� 
 

����#  
�2ȃȏj�~�

1 ɊːǠ4°ÊÚŨ0ɊÙ�ƾŠǸǦ�Toa�4ɖƔ3ʬ#

Fȃȏ  
2 ɊːǠ4ǯǢȽ{���Ƅ�±ǬƵư4ɖƔ3÷�(ȣôǹ
ȃȏ˒ul94ŞǬ 
3 ǏːȥǮƠ4űɇǌŠǠɼ4žȝ�C7ŧƥǵǈǶɊ��m
ÝôǠ4Õɒ3ʬ#Fȃȏ 
4ːǷ4ÄƛIǼŸ!(űǷÒİÅ�}d��3ʬ#Fȃȏ�
�

A��5"?3�
ɊǠÚŨĥɮŋ5�ÕɊ0ßɊý4ʕƸ³ǬIǼŸ!.�

Ɋ4ùë�Ìŀ�§ɯ�żǉˋ°ÊÚŨˌ0ɊÙ�C7Ó±

Ǭ4ǸǦ3ɃFǦɴIȊĥǹƨŵ3ď-�.ƔD�3#Fȃ

ȏ3ìEȡJ/�F�ßɊýAÝĥǠɼ4°ÊÚŨ4ɖƢ�

ÚŨˏɊÙ�Ó±Ǭ4ɖƢŬǊIưȖ!�°ÊÚŨ94œʿ

ɔĆIɖƔ!�¼ÎÝßǶ4ſʎ�Ó±Ǭ4ǸǦʭƷ3ɶǤ

!(�0Ȱ�.�F� D3�&GD4ȃȏIʉ!.ßǶ0

¿Ō3��FɊǠ4°ÊÚŨ4ʣɔŠIǨɖ!�ɊǠǶǊA

Ó±Ǭ4�ʭ3ɶǤ/�FɊÒŁI˄Ū#F�0IɸÛ0Ȱ

�.�F��

�

B. ɊǠ4ǯǢȽ{���Ƅ�±ǬƵư4ɖƔ3÷�(ȣô
ǹȃȏ˒ul94ŞǬˋ×ɋĂ�ˌ 
B-1. ȃȏ4ȸƖ0ʒŪǼƲ 

Polychlorinated biphenyl (PCB)3CFɌ�]N�V^�(T4)
ǙŊ4¯�5�T4 4ȵȿ94ȋɍʥ4Ĕ×3ɽĆ!.�F

0��©ɦIɞƔ#F(?�ƝȃȏIɍ+(� 
B-2. ȃȏŪƣ4Ưɔ 

2,2',4,4',5,5'-Hexachlorobiphenyl (CB153)3CF C57BL/6ș
~O`é7 DBA/2ș~O`4ɌǓ� T4ǙŊ4¯�5�H$

�3[125I]T4 é7[125I]T4 4Y�X��ʟųô°4ȷǄ�żǉ

ʥ4Ĕ×�ʬ�!.�F���0!.ȵȿ94[125I]T44ɉȎ

ˋɌǓ�Dȵȿ94ȋɍˌ3C+.ɽ�F�0�Ȇ G(� 
�

C. ǏȥǮƠ4űɇǌŠǠɼ4žȝ�C7ŧƥǵǈǶɊ��
mÝôǠ4Õɒˋ×ɋĂ��ɾʛ�Ĥˌ 
C-1. ȃȏ4ȸƖ0ʒŪǼƲ 
Ɲȃȏ/5��ĚǜǠǮƠ4Ǫ°ƺǲŠr�[�ÝôǠ��

C7�ǏȥǮƠ4űɇǌŠǠɼ�3ǛǚI�.�ßɊýʪǸ
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ȏ(C)ˌȃȏŪƣĐúƗˎpp.1-66. 

8. ×ɋĂ�ˋ§ɐ¼¡ˌˎ�PCB4ǯǢȽ{���Ƅ�±ǬǸ
Ǧ�Toa�4ɖƔ˒ul94ėźŠ3ʬ#Fȃȏ�

ńŪ 19 ŅŊ ȊĥȃȏɹɑØʦˋďǻȃȏ(C)ˌȃȏĨ
ȬĐúƗˎpp.1-2. 

9. ×ɋĂ�ˋÌŴˌˎ�ǏȥǮƠ4űɇǌŠǠɼ4žȝ�C7
ŧƥǵǈǶɊ��mÝôǠ4Õɒ�ńŪ 19 ŅŊ Ȋĥ
ȃȏɹɑØʦˋ̀ ďǻȃȏ(B)ˌȃȏĨȬĐúƗˎpp.1-2. 
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�X^�ix4�EƏ3,�.� ȑ 11ą ɊĥƊȶƆ
ʾęĥ¡¬ɱLms�`l��X^�ixˋũŞęĥ

ɊĥʛˌĐúƗˎp.35-36 
2. ×ɋĂ� (2010).�|N`ȧʷʛ�ĵȴğþʨ3ȳ��?

/�!�J VOICE 2012ˎp.8 
3. ×ɋĂ� (2009).�P�S ¬đ/4ɸªȱ0!.4f`X�

�X4ʬ#Fāˁǚ4įŞȔ�ȑ 2 ą WS f`XwR
�`4`V�˖Lixʷ¬ Inʅǳ̀  ʜɊȊęĥ Đ̩ú

Ɨˎp.1-2 
4. ×ɋĂ�ˎĶǝʲȮ (2008). ĥĊ)CE�śļƍǨęĥ˅

ĽɊĥʛ ɊǠÚŨĥɮŋ� ˅ĽǿɊÒŁ¬¬Đ, 129: 
pp.51-52 

5. ɾʛ�Ĥ (2008).�bi^��ˑ� ɟ·05�ɟ·±Ū±
Ʈ�ȑ 13 ą ɊÒŁ4(?4��X^�ixˋ�ĉ�
Ąĉˌin ŦĠ ĐúƗˋơĺęĥˌ, p80-81 
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1. ěǭàȍ æˎîǎ� ×ˎɋĂ� ʔˎɋÿ� ïˎɺºņ (2011). 

�PCB1494�ilȵ3CF in vitro§ɯ˒CYP3AʞȜ
4ʬ��ƑƝɊĥ¬ȑ 131Ņ¬ ɮˎǖɔƒʷ 3 pˎ.237ˎ
3ƙ 28˕31ƑˎʻĻ 

2. Kato, Y., Haraguchi, K., Onishi, M., Ikushiro, S., Ohta, C., 
Koga, N., Endo, T., Yamada, S., and Degawa, M. (2011). 
2,2',4,4',5,5'-Hexachlorobiphenyl-mediated decrease in 
serum thyroxine level in mice. 31st International 
Symposium on Halogenated Persistent Organic Pollutants, 
Abst. No. 1809, 21-25 August, Brussels, Belgium 

3. Haraguchi, K., Kato, Y., Ohta, C., Koga, N., and Endo, T. 
(2011). A Potential source for hydroxylated and 
methoxylated analogs of brominated diphenyl ethers in the 
Asia-Pacific food web. 31st International Symposium on 
Halogenated Persistent Organic Pollutants, Abst. No. 0403, 
21-25 August, Brussels, Belgium 

4. Ohta, C., Haraguchi, K., Kato, Y., Endo, T., and Koga, N. 
(2011). Metabolism of 2,3',4,5,5'-pentachlorobiphenyl 
(CB120) by liver microsomes of rats and guinea pigs. 31st 
International Symposium on Halogenated Persistent Organic 
Pollutants, Abst. No. 5102, 21-25 August, Brussels, Belgium 

5. ěǭàȍ æˎîǎ� ×ˎɋĂ� ʔˎɋÿ� ïˎɺºņ (2011). 
�PCB149 §ɯ3��F�il CYP3A ʞȜ4ʬ��w
R��� 2011˒ɏǪɊĥ�ǩēlV^\�_�ˎɮǖ
ɔƒʷˎp.236ˎ10ƙ 27˕28ƑˎʦǇ 
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1) ×ɋĂ�˒ɊĥƊȶãɱ¬ ɊÒĥƊȊŴőƊþ¬ɱğþ�
2) ×ɋĂ�˒ƑƝȉȐɊȊęĥã¬ ĉīɠˆāˁƭɘğþ
¬ßǶɊĥʛ¬ğþ 

3) ×ɋĂ�˒ƑƝlV^\�_�ĥ¬ɟɱþ 
4) ×ɋĂ�˒Ǵʰ�ɊĸĨÛĨȯ�ĉ�ĄĉČÞɩƌƵư�
�X^�ixĴğþ¬Óğþʨ 

5) ×ɋĂ�˒ɊĥƊȶȱ��X^�ix�ȑ 35ą ɊÒŁ4
(?4��X^�ix �ĉ�Ąĉ in ˅Ľ�̀ 11 ƙ 19�
20Ƒˌ̀ ÌŴˌIĨɍğþ¬�ɡ¡§ɐ0!.ʪÀ!�h

�wf`XwR�`0!.Ÿĳ3Ř�!(� 
6) ɾʛ�Ĥ˒ɊĥƊȶȱ��X^�ix�ȑ 35ą ɊÒŁ4
(?4��X^�ix �ĉ�Ąĉ in ˅Ľ�̀ 11 ƙ 19�
20Ƒˌ̀ÌŴ I̩ʪÀ!�̀ fiw0!.Ÿĳ3Ř�!(� 
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×ɋĂ� 
ĨÛĨȯŸĳɊÒŁ˄Ū��X^�ixĨƐğþ¬ğþ

ʨ 
ĉīɠˆįȔğþ¬Óğþʨ̀ ɊÒ�ɒÒĥÌʤɸªȱ  ̩
CBTğþ¬ğþˋɊÒ�ɒÒĥÌʤɸªȱˌ 
ĵȴğþ¬ğþ 
ɟ·�FDğþ¬ğþ 
ĲƠɗǱğþ¬ğþ 



śļƍǨęĥ�˅ĽɊĥʛ�Ɗȶ�ȃȏŅĐ�ȑ 	 ñ����� Ņ 
¦ĹɊĸƭɘğþ¬ğþ 
ęĥʰğþ¬ğþ 
ɁɏǐʭʳɓČÞʘʹɥĳ�ĦÆʭɲǥǥʨ 
h��f�ˋɊĥȊ 1ŅǪ 2öŴő�ɊĥȊ 2ŅǪ 2ö
Ŵő�ɊĥȊ 3ŅǪ 4öŴő�ɊĥȊ 4ŅǪ 3öŴő�
ɊĥȊ 5ŅǪ 5öŴő�ɊĥȊ 6ŅǪ 5öŴőˌ 
è×č~n�ǖȯˋßǶȇ¬Ɋĥ\��oZ�^��ˌ

ˋ4ƙ 28Ƒˌ4«Ǳ0ĨƐ 
ĨÛĨȯɛāŸĳˋ5ƙ 6Ƒ�6ƙ 17Ƒ�7ƙ 22Ƒ�ˇ
ơĿǁǴʰˌ 
ÑƜȃȏŻƮˋǠǨĥ A�7ƙ 1ƑˌƗɚŴő 
ŖƜȃȏŻƮˋƚƵÝĥ 3�10ƙ 7Ƒˌò¬Ŵő 
ĥÊôõ«ƮɦƔ¬ˋ12ƙ 11Ƒ�śļˌIʪÀˋÌŴ  ̩
˅ĽɊĥʛ ɊĥÈǬɠˆ OSCEƝɠˆˋ12ƙ 18Ƒˌ`
j�^�� 3ˋɊÒ4ɩɒ(2)ˌɟ·ȱ 
 

ɾʛ�Ĥ˒ 
ĨÛĨȯŸĳɊÒŁ˄Ū��X^�ixĨƐğþ 
ƓƜ°ˆĥȯğþ 
ĨÛĨȯɛāŸĳˋ5ƙ 9Ƒ�6ƙ 6Ƒ�6ƙ 29Ƒ�7ƙ
27Ƒ�ʃ�Ɋĸ¢ʢŉˌ 
ĨÛĨȯŸĳɛāˋ5ƙ 10Ƒ�6ƙ 8Ƒ�7ƙ 22Ƒ�L
N�`�}�Ɋĸˌ 
ȑ 3ą ˅ĽɊĥʛS�x�V��t`ˋ8ƙ 7ƑˌƳƅ
Ɋĸ°ˆĥȯŴő 
˅ĽɊĥʛ ɊĥÈǬɠˆ OSCEƝɠˆˋ12ƙ 18Ƒˌ`
j�^�� 2ˋɊÒ4ɩɒˌɟ·ȱ��Ts�� 
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2011 
1. Kawakami, K.; Sei, Y.; Yamaguchi, K.; Tsuda, A. (2011). Doubly  
      Activated Supramolecular Reaction: Transesterification  
      of Acyclic Oligoether Esters with Metal Alkoxides. J. Org.  
      Chem., 76(12), 875-881. 
 
2010 
1. Iwai, Y.; Takahashi, H.; Hatakeyama, D.; Motoshima, K.; 

Ishikawa, M.; Sugita, K.; Hashimoto, Y.; Harada, Y.; 
Itamura, S.; Odagiri, T.; Tashiro, M.; Sei, Y.;    
Yamaguchi, K.; Kuzuhara, T. (2010). Anti-influenza activity 
of phenethylphenylphthalimide analogs derived from 
thalidomide. Bioorganic & Medicinal Chemistry 18, 
5379-5390. 

 
2009 
1. Honjo, T.; Tsumura, T.; Sano, S.; Nagao, Y.; Yamaguchi, K.; Sei, 

Y. (2009). A Chiral Bifunctional � Sulfonamide as an 
organocatalyst: Alcoholysis of s-Symmetric Cyclic 
Dicarboxylic Anhydrides.  Synlett 20, 3279-3282. 

2. Schmitt, F.; Auzias, M.; Stepnicka, P.; Sei, Y.; Yamaguchi, K.; 
Suss-Fink, G.; Therrien, B.; Juillerat, Jeanneret, L. (2009). 
Sawhorse-type diruthenium tetracarbonyl complexes 
containing porphyrin-derived ligands as highly selective 
photosensitizers for female reproductive cancer cells.  J. 
Biol. Inorg. Chem. 14, 693-701. 

3. Miyamoto, K.; Sei, Y.; Yamaguchi, K.; Ochiai, M. (2009). 
Iodomesitylene-Catalyzed Oxidative Cleavage of 
Carbon-Carbon Double and Triple Bonds Using 
m-Chloroperbenzoic Acid as a Terminal Oxidant.  J. Am. 
Chem. Soc. 131, 1382-1383. 

 
2008 
1.  Mandal, B. K.; Suzuki, K. T.; Anzai, K.; Yamaguchi, K.; Sei, Y. 

(2008). A SEC-HPLC-ICP MS Hyphenated Technique for 
Identification of Sulfur-Containing Arenic Metabolites in 
Biological Samples.  J Chromatogr B 874, 64-76. 

2.  Mattson, J.; Govindaswamy, P.; Furrer, J.; Sei, Y.; Yamaguchi, 
K.; Suss-Fink, G.; Therrien, B. (2008). Encapsulation of 
Aromatic Molecules in Hexanuclear Arene Ruthenium 
Cages: A Strategy to Build Up Organometallic Carceplex 
Prisms with a Dangling Arm Standing Out.    
Organometallics 27, 4346-4356. 

3.  Akhtarul A.; Tsuda, A.; Sei, Y.; Yamaguchi, K.; Aida, T. 
(2008). Translation of Helical Chirality from Polymer into 
monomer: Supramolecular Polymerization of a 
Chirality-Memory Molecule with an Asymmetric Pd(II) 
Complex.    Tetrahedron 64, 8264-8270. 

4. Hayashi, K.; Ogawa, S.; Sano, S.; Shiro, M.; Yamaguchi, K.; Sei, 
Y.; Nagao, Y. (2008). Intramolecular Nonbonded S N 
Interaction in Rabeprazole.  Chem Pharm Bull 56(6), 
802-806. 

5. Saito, K.; Sei, Y.; Miki, S.; Yamaguchi, K. (2008). Detection of 
Microcystin-Metal Complexes by Using Cryospray 
Ionization-Fourier Transform Ion Cyclotron Resonance 
Mass Spectrometry.  Toxicon 51, 1496-1498. 

6. Takahashi, M.; Morimoto, H.; Miyake, K.; Kawai, H.; Sei, Y.; 
Yamaguchi, K.; Sengoku, T.; Yoda, H. (2008). Mechanic 
Investigation of Energy Transfer in Perylene-Cored 
Anthracene Dendrimers.  New J Chem 32, 547-553. 
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1.  Yu, S.; Jiao, Q.; Li, S.; Huang, H.; Li, Y.; Pan, Y.; Sei, Y.; 
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Yamaguchi, K. (2007). Self-Assembly of 
Tripyrazolate-Linked Macrotricycllic M12L4 Cages with 
Dimetallic Clips.  Org Lett 9(7), 1379-1382. 

2. Kobayashi, K.; Kitagawa, R.; Yamada, Y.; Yamanaka, M.; 
Suematsu, T.; Sei, Y.; Yamaguchi, K. (2007). Orientational 
Isomerism Controlled by the Difference in Electronic 
Environments of a Self-Assembling Hetero dimeric Capsule. 
J Org Chem 72(9), 3242-3246. 

3.  Kuzuhara, T.; Tanabe, A.; Sei, Y.; Yamaguchi, K.; Suganuma, 
M.; Fujiki, H. (2007). Synergistic Effects of Multiple 
Treatments, and Both DNA and RNA Direct Bindings on, 
Green Tea Catechins.  Molecular Carcinogenesis 46, 
640-645. 

4.  Honjo, T.; Nakano, M.; Sano, S.; Shiro, M.; Yamaguchi, K.; Sei, 
Y.; Nagao, Y. (2007). Nonenzymatic Enantio selective 
Monoacetylation of Prochiral 
2-Protectedamino-2-alkyl-1,3-propanediols Utilizing a 
Chiral Sulfonamide-Zn Complex Catalyst.  Org Lett 9(3), 
509-512. 
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1. Yoshida, M.; Yamaguchi, K. (2009). Total Synthesis of the 
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ƞĆ 

ƞƔ� Ĳ� ƭǇ ȥ§œƳƨ̜2006œ 4Ƴ 1ƨ 
Ʋɏİǝ̜1983œ 3Ƴǁ�âȴǜȴĤİ� âİȪȺȴ 
Ĥİ˰éĠʭȷ·�âİéĠ 
Õɤ̜�ʄáİȊĂȴİȪȺƄ� ɐɛȖȉĶ� Ķ˧ 

Ûƅ� �ŉºĦ˙ ȥ§œƳƨ̜2006œ 11Ƴ 1ƨ 
Ʋɏİǝ̜2005œ 3ƳǖǬĔȼĤİĤİ˰� ·Ġʭȷ 
·�ŋİ·Ġ 
Õɤ̜kdsV��U�ŋǐǉš¨Ȱ� áɈĄʑˌ 
˨ț˚ 

ĵ̎Ûƅ� ÚʈäŸĭ� ȥ§œƳƨ̜2006œ 4Ƴ 1ƨ 
Ʋɏİǝ̜1974œ 3Ƴ� ƻǃȨƶĤİ� ʎȊƇʍȴ 
Õɤ̜�ʄáİȊĂȴİȪȺƄ� ɐɛȖȉĶ� ȪȺʐÛ

Ć 

ƞɨ2ǒʔ 

ƌŦȴȠ̜ 
1. ʇȴİ̓Ìƌ̔ʇȴİȴ 1œȊļʴ̓Õƶ̔̓ Ĳ� ƭǇ 
2. ȊĂȴİȃÑʱɞ - İɟ�ʞƀ2ȱɑȊȂİ̓Ìƌ̔ʇİ
ȴ 4œȊļʴ̓Õƶ̔̓ Ĳ� ƭǇ̔ 

3. �Õİɟ̓Ìƌ̔ʇİȴ 4œȊļʴ̓Õƶ̔̓ Ĳ� ƭǇ̔ 
4. CBT ļɂʱɞ̓Ìƌ̔ʇİȴ 4 œȊļʴ̓ūƶ̔̓ Ĳ�       
ƭǇ��ŉºĦ˙̔ 

5. Ĕĸʥ̎ļɂʱɞ̓Ìƌ̔ʇİȴ 6 œȊļʴ̓Õ�ūƶ̔
̓Ĳ� ƭǇ̔ 

6. Ĥİ˰ʱɞ� ȱɑȴİȃʯ ̓ȖſȊȉİ�ȊȂȂȉİ�
ǙɭȊȂİʱŜ.ùú-ʌ0EC&V�\2ȱɑȴİ 2̔ 
éĠÕƶʭȷİȊļʴ̓Õƶ̜̔̓Ĳ� ƭǇ̔ 

7. ʇİĵɟ 3(A) ʇİȴ�ʇȴİȴ 3œȊļʴ̓ūƶ̔ 
   ̓Ĳ� ƭǇ��ŉºĦ˙�ÚʈäŸĭ̔ 
8. ĵßĵɟʟĉƑĿ̓Ìƌ̔ʇİȴ 5 œȊļʴ̓Õ�ūƶ̔
̓Ĳ� ƭǇ��ŉºĦ˙�ÚʈäŸĭ̔ 

� �2¢�ʱŜ˝ń2ʇİȴ 4�5œȊ1ļ!BȃÑĵɟ�å
ǐĵɟFƑĿ�&̓Ĳ� ƭǇ��ŉºĦ˙�ÚʈäŸĭ ̔ 
̖̔�ƞɨ˔ƁȠǕ.$2ĩŦŷ 
� 2006œś�@țʼ�& 6œÓʇİ˚̓ʇİȴ̔3�âșʇ
İƞɨ2ÀĵFȠƑ!=2-�A�ȕȖ2ȉʙ�Ȗſ1ê�

&ʇȂǥș2ȉʙ�ˠʔ0ʭ̃.0),�,�B�2&<�

İ˚ƞɨ2ƲɏǠ˳-ʌECBĵßĵɟ1��,ĵÜFƒ�

B&<13�$C¥Õ2ƞɨʭȷ1��,qh2ǔ�0ȕȖ

�/2?�0¡ɐ:-ǔ�0Ȗ¾Fȯ!2��$2ȖſFȉ

ʙ�#B&<2Q�R��~FÀĵ�#Bųʔ��BŬǀ

2ʇİƞɨ-3�Ȗǣ2İɟ3�.�,ʱɞFˊ ,ʌ0E

C,�A�Ȍ�@CBƞȴư1=Ē3Ł0��ƢȽ1?Bô

ˇ�Ų-�.=!C4ȕź2K��[�*�:1��)&

���&ˊŠFƆȫ!7��ƌŦ!Bʱɞ1��,3�qh

2ȕȖ2Ȗſ2ȉʙ2ĚȮ.0BʙÖİȝ�Ȋȉİȝ�ʇȉ

İȝ�ȖȉİȝȧʕFɖùȝ1ȉʙ�#B&<2ƞɨF�q

h1ê�&ƞƼFȌ�,ʌ��.FȠǕ.�&ʇİĵɟ

3(A)1��,ʌ0),�BȖȉɐɛİĵɟ3�ĵɟ˻�@$
��&ȠǕ2˔ƁFȠƑ�&=2-�A�qh2�ʔɸč2

ǛőǕƺ0@51�I�enK|�Ȗ�p�R�`�Ȗ�̏

ɶǺ�Ųɀǌĝ�ɩȚ�ɩȣʃȗ�ɪȚ�ǷȘŷĤɴǺ�S

���Ȗ�ɮɧɥ�ɥȬġ�ɥȚ0/�qh2¤ʏȝ0ȕź

2ȖȉɐɛǕƺFʗĻ�&ʱɞ>ĵɟ1��,˝ŏ�&ʸ

ƣ3�ĵßĵɟ>åǐū2ȈĜ-=ũȼ,B�.�-�B�

x�FȠƑ�,�A�ĵ˴1=Ƨå2 4 œȊʭȷ2åǐȊ�
@�$��&ʤ²Fɣ�,�B 
� �Ʀ-ʇȴİȴ 1 œȊļʴ2ʇȴİʱɞ1��,=�Ʃ�
Ǡ˳-ȕȖ1˪!BK��[F*�G-=@�?��Ł�Ơ

ƞɨ2ÒǻFǪ��,̄ů˦ĵɟF��,ʙʫ�& 
� éĠÕƶʭȷ1��Bƞɨ-3��C9-1Ţ�ɔ�Ȗſ

Ȋȉİ�ȊȂȂȉİ�ǙɭȊȂİʱŜ.ùú-ȱɑȴİV�

\Fˑċ��ìưʺʬ.�,�L. R. Squire & E. R. Kandel ̓ ʅ̔
“Memory̜From Mind to Molecules”1*�,�Ĥİ˰Ȋ�2
țʏ1?BˁʬFʌ)&ƺư3ʞƀ�İɟÌˡ1��,Ɓ

�C,�&Ìĭ�x��@¸�x�9-2ģǔ0ȪȺ>�

Ʋ˅2İ˴ȝ0ȪȺFòA��&èʌƺ-�A�Ĥİ˰̖œ

Ȋ2ʩİÙɨƁ2ʗǻ�@=˖Ŧ0ưɆ.ŶEC&˒íƠ

œ2ĵʾ1Ě+�� œś3�2ƺ2ɠʢËȀ�Æá!B

ˑ5.0)& 
̗̔�Ƞȝ˔ƁȄǧ 
� ƌŦ2ʱɞ�?5ĵɟFˊ ,�˫˸0Ưʞ-0�ɀ˓2

ˊ)&ȉʙF!B�.�ʙÖİȝ�Ȋȉİȝ�ʇȉİȝ�Ȗ

ſȊȉİȝȧʳFɊɓȝ1ɟŭ!B�.Fˊ ,ȕź2ʇȂ

ǥșFȉʙ!B�.2ˠʔŷFɜAˆ�ťʮ�,�&�2

?�0ƞɨȠǕ2˔ƁśFʕB&<1�ʱɞ2ś1ŀf\h

Fʌ��$2ɒǅFİȊ1tJ�iodS�&���&ƞ

ɨƦˤ3ǚȾ1Ǯˉ��ʙÖİȝ�ȊȉİȝĚȟ1&),Ȗ

ſ�?5ʇȂǥșFȉʙ!B�.2ˠʔŷ�E�),�&.

2žż�Ğ�,�&9&����&İɟFˊ ,�ȴȠ˩

Ȣ�2*0�A�E�),�&2-�Ýť�˻Ȝ�0),�

&.ʛ�İȊ�Ł�"*Ë,�,�B���&�.�@�

ŦÏ2ƞɨȠȝ3Ł�"*˔Ɓ�C**�B.ÐĴ�C&

���0�@�2ɒǅ3�İÙ�«2İȊFļʴ.�,İÙ

2ɖùȝŚ��Fȅ)&=2-�A�ő1�«1¬ˈ�,�

B˶Đ2İÙF/2?�1�,Idv�,���3�±Ǽ.

�, ū2Ĥ�0ʭ̃.0),�BȠ�2.�D3�ƌŦ

ȴȠ1��,3ʐʱ>�Ɣǐ�.1ʭ�,�Bĺ̃2ʙɁ�

ʙʫ̓{�a�XKhFˊ ,˨ȯ�,�B̔2Àĵ1?)

,ļŴ�,�B 
� ʱŜ˝ńİȊ1ļ�,3�CBT¥Õ2Ǡ˳-3ĚȮ�@ɹ
Ř1ɻBŒŗ�ʇİ2ȧʳF�Ȗſ2ȉʙ1ȼɰ�,ɟŭ!

B&<1�ĉ̃ǶɟFˊ ,İȊ����2ŤǻFƈƙ�*



ȱɑȴİȪȺƄ 
*ƑĿ!BǙ¨Fģ�ʠ�B?�1�&��Ơœ�CBT ù
ǋ�ʖƾ0�ɢ�ģ�)&&<1�ʐʱ>ŀf\hFɜAˆ

���C9-2.�D CBT�ùǋɢF��=Ë�"1ǱG-
�B�Ʀ�CBT¥ū1ƺǋá!BȃÑĵɟ�åǐĵɟ3Ł
�Ơƞɨ2ɾ�Ǚ¨-�A�ǔ�0ĵ̎62òAɐ:Fˊ 

,�ˊőƔǐ>ʥ̎-3ǣ+�0�)&ɺÌ2˧Ƅ1Ƞʖ<

BİȊ�ģ�&'��ˊőʱɞ1Ú�, 6 œȊƞɨʭȷ-
2 CBTʥ̎> OSCE1˪ˍ!Bʱɞ>ĵɟ�ʇİĵɟ�Ĥİ
˰ʱɞ0/�ÚE),�,�A� ū���&Ł�Ơƞɨ2

ʶˠ0Ǚ¨2&<2ƭ˩F�/2?�1�,ȭ¶�,���

3Ĥ�0ĉ̃-�BƞĆ3ƺǀ2§ß-�Bƞɨ�ȪȺ1

ľŵ��$2®2�ßȝǐß3�ß�ƌŦ!B.2¡ÍAÌ

�FűŚ!B�.�ˠʔ-�B 
̘̔�ƞɨÇĹ˻-2òAɐ:.ƜĊƦɂ 
� ˔ƁȠǕ1Ɩ�&ʰʭ̃FĵȈ��áİɊ1ǡ7,âİ�

ȊȂİɊ2ȧʳ�Ȣļȝ1�ʼ�,�BİȊ1�ȖſȊȉF

ȉʙ�#�ʇȂǥș2ĚȮ.0B˖Í0 human body image 
FŧƁ�#B&<1�è0Bʱɞ'�-3ãÌ-0��.3

ƫ@�-�A�ƞƼ�?5Q�R��~1ŋħ�ųʔ-�B

���&ɡ��@�ȥ§�&œ1ʱŜ˝ńİȊFļʴ.�,

̋ŊĤâİ˚-2�ʙÖİĵɟʕİFʌ0)&�2ʥ:

3�$2ūQ�R��~1ɐ:˄9C�ŐƵɢFļʴ.�&

ɹŘâİǒʯ-2ʕİ.�,ʌEC,�,�BʇİĵɟF

þ<����&ĵ˴1Ȥ-ʕBİɟ.�õ̀ʥĉ�Ƕɟĉ̃

Fɐ:ùE#B�.-ȉʙ2ťáFĒ)&ʠ¼˻.�,3

nKr[��Q��.ĤȐ˻v�]|f�r1?),�̐ɉ

Ɏś2̄ů˦Ƅʕ2ʙʫ�öɭ.0),�A�ʱŜ˝ńİȊ

2ƑĿ2:0@"�P�v�R��p\�̐ǈȊFļʴ.�

&Ģ˚Ȫ·1��,�Àĵ�&̎İɟFʌ��.�-�& 
̙̔�ƞ�B&<1°)&ƭ˩ 
1. �Õİɟ̓Ìƌ̔2ʱɞ� 90Ì̓1Ď�&A̝̔3Ď 
2. ȊĂȴİȃÑʱɞ� 90Ì̓1Ď�&A̝̔2Ď 
3. ʇȴİ̓Ìƌ̔2ʱɞ� 90Ì̓1Ď�&A̝̔4Ď 
4. CBTļɂʱɞ̓Ìƌ̔2ʱɞ� 90Ì̓1Ď�&A̝̔2Ď 
5. ʇİĵɟ 3(A)2ʱɞ� 90Ì̓1Ď�&A̝̔3Ď̕ĵɟƑ
Ŀ 5ƭ˩̓1Ď�&A̔x 6Ď 

5. ȃÑĵɟ2ƑĿ̜Ş7 60ƭ˩ 
6. Ĥİ˰ʱɞ� 120Ì̓1Ď̔x 5Ď 
ǵ¼Ǡ˳-3ʱɞƭ˩2Ơ¹2ƭ˩Fʔ!B 

ȪȺ2ǒʔ 

̖̔�ȪȺ2˔ƁȠǕ�$2Žɞ�ɫƮ 
� qhȕź2ȖſFÌĭ�x�-�9&¸�x�-ɓùȝ

1ȉʙ!B�.�ĤȠǕ-�B��$��&ȠǕ1*0�B

?�0�ʞ1ȯ!ĵ̎Ɋ-2ʙǂFˏ<,�B 
1. ɲ1��B Lanosterol 14-
Demethylase2țȈ.̏˼ŧƁ�
ÉȊ˒ȷ-2țȈġá̓ ʂƷű��ĤǹƃȡǗ�ʘėįǾ�

ÚʈäŸĭ��ŉºĦ˙�ĲƭǇ̔ 
Õœś1Ţ�ɔ��Lanosterol 14-
Demethylase̓LDM, 
CYP51̔1*�,�ÁȔɐɛáİȝǏɍFþ;Ȗȉɐɛİ

ȝʙǂ0@51Ȋáİȝ�ÌĭȊȂİȝʙǂFˏ<&�

2˞Ɍ3ȣǊȊȂ1��B\f���ùƁɑʽ1ų˾-�

A�ć�̆-3 lanosterol Fɱ�c�á��follicular fluid 
meiosis-activating sterol̓ FF-MAS 6̔2¤ʲFʚĬ!BLDM
2˭ķʇ3V�\f���ùƁˢFǲŁ�#�ʋ�V�\

f���¬�ʇ.�,½���ƶŪ�C,�BƺȪȺ2

ȃɿ3�ɥɸ1ǡ7,ȪȺ2ȼ(ːC,�BɲȱɑɊ-2

LDM2ǙɭȝũØFʙƫ!B�.1�B�C9-1�Ɗ
LDM ƊFȌ�&ÁȔɐɛáİȝǏɍ1?),�LDM Á
ȔǪŷ3ŖŤ�dh-3ȱɑɎɬ-=ÁȔǪŷ�ʧ<@C

&��$2ū2Ȋūț˔˒ȷ-3�ǆ�?5ƹǍ2̏˼F

ŧƁ!BP�Wg�i�T�I�?5Z���Ɏɬ1țȈ

�˯Ń!B�.�ȭʧ�C�laser capture microdissection 
(LCM) ̄ů˦1?),òAÌ�&ĤɲȜʹ�@ƋË�&
a�pS2Western blotÌǂ.ùE#,ʙǂ�&ɒǅ�LDM
2țȈ3ËȊȡū3Ť��P14 9-ǚȾ1ĞÚ�&ū�ǲ
Ł!B.���̏˼2Ȋūț˔.Ȣ˪!Bġá�ʧ<@C

&�Ʀ-�0.3%̓w/w̔cuprizone ǰÚ̇ƣF 6ˎ˩Ɖ�
�&ū�Ǜő̊F 5 ˎ˩Ɖ��,ʨț�CBĵ̎ȝɱ̏ū
2̏˼ÉȊ˒ȷ-�LCM ̄ů˦1?),òAÌ�&Ȝʹ
�@ƋË�&a�pSFȌ�&Western blotÌǂ-3�Ǜő
ļʴ1ǡ7,ɱ̏˒ȷ-3̗¹�̏˼ÉȊ˒ȷ-3̘¹ȷ

ś�ĞÚ�,�&�C@2ɒǅ3�LDM2̏˼ŧƁ�?
5ÉȊ62˪EAFȯĈ!B 
� ICR|L\2LDM˗©ĭ exon 22 proline rich region1�
histidine̓ˊőĘ̔�@ tyrosine̓ġȓĘ̔6I}m˟2ɝ
ƘFª� SNP�ěĀ�C,�B��$2˞ɌǪŷ1��B
Ũ˽3�ƫ-�BTyrosine (ġȓ)Ę LDM˗©ĭFˡȊĘ
.�,Ɛ* C57BL/6 |L\-3�ɱ̏ʨțʇȂ-�B
cuprizone 1?Bɱ̏2ȷś�ť��histidine ĘFˡȊĘ.
�,Ɛ*�dh-3$2žóŷ�Ť�&<�SNP 1?BI
}m˟ɝƘ� LDM 2˞ɌǪŷ6Ũ˽�,�B�.�ȯĈ

�CBqh-3ˡȊĘ.�, histidine Ę2 LDM Fƴ�
,�B�.�@=�LDM 2 SNP �˞ɌǪŷ1��BŨ˽
Fƫ@�1!B�.3�ģțŷȬáȗȿ2ɱ̏ŷȕź2Ǚ

řʙƫ1ɚ�B.ɡ�@CB&<� œś3�2ǻF�Ų

1ʙǂFˏ<�¥�2ɒǅFŭ& 
(1) �ʞ2ĵ̎ȝɱ̏�̏˼ÉȊ�g�|L\FȌ�,�

ˊőĘ�?5ġȓĘ1��Bɱ̏2ȷś1*�,ʙǂ

Fʌ)&ɒǅ�ˊőĘ|L\-3ť�ɱ̏2ʕ@C&

¸�ģ�21ļ��ġȓĘ|L\-3�ɱ̏�ʿů

�8.G/ʕ@C0�¸�ģ�)&wf�Ę|L

\2ɱ̏3ˡȊĘ|L\?A=ʿů-�)&��ġȓ

Ę|L\?A=ť�)&�C@2ɒǅ�@�SNP 1
?B˞ɌǪŷ62Ũ˽�ȯĈ�C& 

(2) ø˗©ĭĘ2|L\2ɲ�?5ɥɸ�@ƋË�&
microsome ȐÌFȌ�, CO Ō˘¿ Spectrum 1?B
CYPǪŷǳĴFʌ)&̓ʑ×İʱŜ� ȁˡŹǥƞƔ2
�æÙ.ʇȉİʱŜ� ȩìŝĳÛƞ2�ƑĿFŭ&̔

ɒǅ��"C2˗©ĭĘ-= 450nm1ÿñǑĤFƐ*



ŰŉƢȉĤİ�̋Ŋʇİ˚�ƞɨ�ȪȺœě�Ⱦ � ÷����� œ 
ǪŷĘ CYP�Ďñ�C,�B�.�E�)&��̠ ©

ĭĘ1?BǪŷ2˕�3ʕË#0�)& 
(3) øɸč?AĎñ�& microsome ȐÌ1 LDM 2Ěʹ-

�B lanosterolFÚ�˞ɌðŴFʌ��$2¤ʲȋȂ-
�B follicular fluid meiosis- activating sterol (FF-MAS)F
LC/APCI-Q-TOF/MS FȌ�,Ĵŷȝ�?5Ĵˢȝ1ʙ
ǂ�&̓Ȋʇ�ĥǼȂáİʱŜ2ņȍň�Ûƞ2�Ƒ

ĿFŭ&̔ɒǅ�Ěʹ-�B lanosterol3KP�á2˒
ȷ-ɱǤ��$2ÌĭKP�s�S3 m/z: 409.5 £˅
1ǏË�C&��$2¤ʲȂ-�B fFF-MASȎǀ2\
ySh�~3ʧ<@C0�)&ȈĖ�lanosterol .
LDM2ðŴƿ¦FǏʝ��Éśʙǂ�-�B 

(4) C57BL/6|L\ɥɸȎǀ cDNA �@ LDM�P450�b
Sa�_ cDNAF$C%CS��k�T��PCRġȓ
ĿÂǨ1?),�LDM2ġȓĘ cDNAFS��k�T
�&ū��C@FÞȂɎɬȌțȈxSa�1ɐƘ��

HEK293-T Ɏɬ1˗©ĭĿÂ�,ɐ:Ʊ�ʊȜFťÓ
țȈ�#&HEK293-TɎɬ2ɎɬÌȐFʌ)&ɒǅ�
țȈ�& LDM�LDMġȓ�P450�bSa�_3�
"C=��1}S�`�~ȐÌ1ĮĖ!B�.�E�

)& 
(5) COŌ˘¿\ySh�1?A CYP˞ɌǪŷFǏʝ�&

.�D�ˡȊĘ�?5ġȓĘ LDM 2�Ʀ1��,�

�dhɥɸ}S�`�~ȐÌ.úǔ�450 nm1ÿñǑ
ĤFƐ*�.�@�CYP˞Ɍ.�,2Ǫŷ��B�.
�E�)&�@1�ļʴʥƣ-�B˗©ĭĿÂF�

,�0� HEK293-T ɎɬȎǀ2 microsome ȐÌ-3�
ÇĖŷ CYP2 450 nm1��Bÿñ�ʕ@C0�)&
�.�@�ʗĻ�C& 450 nm2ÿñ3ťÓțȈ�#&
LDM1Ȏǀ�,�A�ǪŷĘ2 LDMFĎñ!B�.
�-�&��COŌ˘¿\ySh�-3�ɢ2Ǫŷ2ť
�1ƴŽ0˕�3ʕ@C0�)&��x�h�x�

�2ǨÔ1Ŭ),�ø}S�`�~ȐÌ2 LDM�LDM
ġȓ2ǸśFʜɃ�,:B.�0.9768 µM�1.0128 µM
-�)&$�-�˞ ɌǪŷǳĴȌX�v�Fʮơ��

LC/APCI-Q-TOF/MS FȌ�,ʙǂ�&��¤ʲȋȂ-
�B FF-MAS2ÌĭKP�s�SFǏË-�&=22�
FF-MAS 62ɱ�c�áðŴ2Üȇ3˺ő1Ż��
LDM ˞ɌǪŷ2Ĵˢȝ0ǡˀ3ʌ��.�-�0�

)&ȈĖ�˞ ɌǪŷǳĴ2ðŴƿ¦FǏʝ�-�B 
 

2. Stearoyl-CoA desaturaseIK`tO�~2ɲÇțȈ�?5ĵ
̎ȝɱ̏�É}N��á˒ȷ-2țȈġá2ʙǂ̓Ȝ̑˔

��ˣĭ˱ĭ�˃� ƍą�ÚʈäŸĭ��ŉºĦ˙�Ĳƭ

Ǉ̔ 
� Õœś1Ţ�ɔ��Stearoyl-CoA desaturase (SCD) 1*�,�
ÁȔɐɛáİȝǏɍFþ;Ȗȉɐɛİȝʙǂ0@51�Ȋá

İȝ�ÌĭȊȂİȝʙǂFˏ<&SCD3\fI��˟>p
�}c�˟0/2̈ăɮɧ˟�@P�K�˟>p�}h�K

�˟0/2�²�̈ăɮɧ˟2ȊƁ1˪EB˞Ɍ-�A�|

L\-3̙*2IK`tO�~(SCD1-SCD4)�úĴ�C,�
B��RT-PCR 1?Bʙǂ1?),�ɲ-3 SCD1 . SCD2
��1țȈ�,�B��E�),�BSCD1. SCD2Fʧʳ
!BƊ SCDƊFȌ�&ÁȔɐɛáİȝǏɍ1?),�ȱɑ
Ɏɬ�?5P�Wg�i�T�I-2 SCD ÁȔǪŷ�ʧ<
@C&ɼāǯ��.1�Ȋū 6-8 �ƳI�enK|�Ȗ�
g�ÞȂ-�B 3 x Tg|L\2ǭ̌CA1˿ę2ȱɑɎɬ-3
ˡȊĘ1ǡˀ�,̄ʅ0 SCD ÁȔǪŷ2ĞĤ�ʧ<@C&
ˡȊĘ-3 CA1 ˥Ɏɬ2Ɏɬ˂ɘ>ƝɗȄŅ2 neuropil
1̂ɇȄ2 SCDÁȔǪŷ�ʧ<@CB21ļ��3 x Tg|L
\2ǭ̌ CA1˿ę-3��˚2˥Ɏɬ2ɎɬʹÃ1ť�
SCDÁȔǪŷ�ʧ<@C&ƝɗȄŅ-3�MAP2˱ŷ2Ǘ
ȄȻʻ2ˁ˛1Ǧ),ɗȄ2 SCD ÁȔǪŷ�ʧ<@C�
MAP2ÁȔǪŷ. SCDÁȔǪŷ�ÌɅȄ1��1˝ɝ�,�
BƄʕ=ʧ<@C&�C@2Ƅʕ3�ǭ̌ CA1˿ę2ǗȄ
Ȼʻ1I�enK|�2ÏƶȖġ�Ȋ BöɭŷFȯĈ�,

�B9&�\j]}2ǿ»ɖ́ÞɯF 10Ì˩S�ds�T
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Preface to the sixth issue of The Annual Report 

� � � � � � � � � � � � � � � � � � � � � � �  

The Faculty of Pharmaceutical Sciences at the Kagawa Campus was founded in April, 2004. Our purpose is to 

educate students to become professional pharmacists and basic scientists with sufficient knowledge of 

chemistry, biology, and pharmaceutical thought to practice with humanity and a high sense of ethics and 

social responsibility. In April, 2005, the Kagawa School of Pharmaceutical Sciences was established with 

masters and doctoral programs. The undergraduate course of the Kagawa School of Pharmaceutical Sciences 

was reorganized in April, 2006, into two departments, the Department of Pharmacy (with a six-year training 

program) and Pharmaceutical Sciences (with a four-year training program). The mission of the Department of 

Pharmacy (the six-year program) is to train highly qualified pharmacists who are knowledgeable about 

advanced medical treatment, and who also can contribute to the prevention and treatment of diseases. 

Society’s view of pharmacy education has changed, not only in medical fields but also in other fields, to the 

fostering of a healthy and safe society. In order to fulfill this mandate, the Department of Pharmaceutical 

Sciences (the four-year program) educates students to become key members of society who can play an active 

part in all social fields with their broad background in pharmacy, and who can become outstanding life 

scientists by making signal contributions to basic science.  

Guided by these principles, we laid the foundation for the Kagawa School of Pharmaceutical Sciences and 

dedicated ourselves to this effort. Our vision of the Kagawa School of Pharmaceutical Sciences was 

accomplished in March, 2006, with the construction of 18 planned laboratories and one research institute. In 

addition, the SENKA Endowed Chair for "Practical Drug Discovery and Development" was established by 

SENKA Pharmacy Co. Ltd., in October, 2006 and can be regarded as evidence that the research and 

technological development of the Kagawa School of Pharmaceutical Sciences is highly valued. The research 

institute (Institute of Neuroscience) was reorganized in April, 2007 and has now been expanded into four 

divisions in April, 2007. We published the first issue of The Annual Report of the Kagawa School of 

Pharmaceutical Sciences, highlighting our educational, research, management, and philanthropic 

achievements, by looking back upon the past three years of our activities, in 2006. We are now publishing the 

sixth issue of the Annual Report by looking back upon the past five years of our activities. I would like all of 

the staff to utilize these issues to perform a self-assessment and to look forward to the future development of 

their activities. In addition, I expect that this issue will assist our staff in expanding both intramural and 

extramural interdisciplinary exchanges.  

The Kagawa School of Pharmaceutical Sciences is always making progress on the road toward realizing 

our goals. I would be very grateful if all the people who read this annual report would kindly give me their 

opinions and/or comments with a view toward continuing to improve the Kagawa School of Pharmaceutical 

Sciences. 

Tokumi Maruyama, Ph.D., Dean 

Kagawa School of Pharmaceutical Sciences 

Tokushima Bunri University 
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A Short History of The Kagawa School of Pharmaceutical Sciences 

 

1895  Sai Murasaki founds a private vocational school in the city of Tokushima.  

1966  Tokushima Women’s University is founded. 

Faculty of Home Economics admits its first students. 

1968  Faculty of Music admits its first students. 

1972  Tokushima Women’s University is renamed Tokushima Bunri University. 

      Faculty of Pharmaceutical Sciences admits its first students. 

1983  The Kagawa Campus of Tokushima Bunri University opens. 

      Faculty of Literature admits its first students on the Kagawa campus. 

1989  Faculty of Engineering admits its first students on the Kagawa campus. 

1995  The 100th anniversary of the founding of the Murasaki Gakuen. 

2000  Faculty of Policy Studies admits its first students. 

2004  Faculty of Pharmaceutical Sciences at Kagawa Campus admits its first students on the Kagawa 

campus; the Department of Pharmaceutical Technology opens 10 laboratories. 

      The rooms for teaching staff open on the fourth floor of the Research and Media Library. 

      The office of the Faculty of Pharmaceutical Sciences at Kagawa Campus opens on the first floor 

of the Lecture Building. 

2005 The Kagawa School of Pharmaceutical Sciences is established on the Kagawa campus. 

      Masters and doctoral programs begin at the Kagawa School of Pharmaceutical Sciences.  

      Pharmaceutical Sciences Research and Laboratory Buildings are completed. 

      The Center for Instrumental Analysis opens in the Pharmaceutical Sciences Research Building.  

The Center for Radioisotope and Laboratory Animals opens in the Pharmaceutical Sciences 

Laboratory Building. 

The Medicinal Plant Garden is established. 

      The 110th anniversary of the founding of the Murasaki Gakuen. 

2006  The six-year undergraduate program in the Department of Pharmacy, Kagawa School of 

Pharmaceutical Sciences accepts its first students.  

      The four-year undergraduate program in the Department of Pharmaceutical Sciences, Kagawa School 

of Pharmaceutical Sciences accepts its first students. 

 A mock pharmacy opens in the Lecture Building for student training. 

      The construction of eighteen laboratories and one research institute for the Kagawa School of 

Pharmaceutical Sciences is completed. 

 SENKA Endowed Chair for "Practical Drug Discovery and Development" was established. 

2007  The research institute (Institute of Neuroscience) was reorganized and expanded into four divisions. 
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Research 

1. Modulation of multi-drug resistance related protein 
transport by interaction with dietary supplements 
 (Nakatsuma A.) 

An interaction is taken to be the situation in which 
administration of a drug or substance induces changes in the 
pharmacokinetics of another simultaneously administered drug – 
by increasing either the plasma or intracellular concentration of the 
latter, and thus giving rise to the possibility of an adverse reaction. 

The ABC-transporter superfamily, which functions as a drug 
efflux pump, is known to limit the absorption of a variety of drugs. 
We investigated the effects of food extracts on anticancer drug 
transport by the multi-drug resistance related proteins (MRPs). 
MRPs are efflux transporters expressed in human glioblastoma cell 
line T98G. The effects on MRP mediated transport were also 
evaluated using calcein, which is the substrate of MRP. Acute 
exposure to kaempferol caused a concentration-dependent decrease 
in the extracellular efflux of calcein compared with the control As 
for the simultaneous exposure to kaempferol and cisplatin, the 
cytotoxicity of cisplatin was expected to be potent because MRP 
and glutathione S-transferases (GST) are both inhibited by 
kaempferol. However, the cytotoxicity of cisplatin decreased 

Western blot analysis and reverse transcription–polymerase 
chain reaction (RT–PCR) showed that treatment with 10 and 20 
μM kaempferol for up to 72 hr was able to significantly lower 
MRP2 expression, whereas increased expression in a 
concentration-dependent on GST mRNA and protein levels. 
Furhermore, GST was strongly activated in T98G cell treated with 
kaempferol. 

The results of the study also point to possible kaempferol-drug 
interaction, especially when the cytotoxicity of anticancer drugs are 
dependent on glutathione S-transferases and MRP-mediated 
transport processes. Hereafter, these possible efficacies need to be 
examined under in vivo conditions in detail. 
 
2. Individual perceptions of medication therapy and the 
patient–healthcare professional relationship (Iihara N.) 

Patients may accept or refuse their medication therapy based on 
their personal beliefs, circumstances, and information available to 
them. In turn, patient perspectives on medication therapies can 
influence the effectiveness and safety of their treatment. We 
addressed the relationship between patient’s perceptions of 
medication therapy and their adherence to medication regimens. 
We also investigated the correlation between the individual 
perceptions and preferences for medication therapies and their side 
effects spanning a range of severities. 

We found that adherence to medication regimens among 
Japanese patients with chronic diseases was associated with their 
beliefs, with internal factors being more important than 
demographic factors, the same as reported for Western patients. We 
also noted that intentional non-adherence and unintentional, 
forgetful non-adherence may be related to different factors. Our 
studies that aim to forge good patient–healthcare professional 
relationships are useful for producing more desirable patient 
outcomes. 
 
3. Development of a regional healthcare network system 
working alongside electronic prescriptions (Iihara N.) 

We are developing a regional healthcare network system that 
works alongside the transmission of electronic prescriptions that 
sends, in one direction, a patient’s healthcare record such as 
diagnosis and clinical laboratory information along with the 
electronic prescription from hospitals and/or clinics to the 
community pharmacy.  In the return direction, supporting 
information for the prescription, including generic equivalents and 
pharmacists’ advice such as potential adverse events is sent to the 
prescriber. This system enables healthcare professionals to more 
effectively share patients’ medical information for increased 
medication efficacy and safety. 
 
4. Development of an educational program to enhance 
pharmacist recognition and reporting of adverse reactions 
(Iihara N.) 
We are developing an e-learning educational program for 
pharmacists to enhance their recognition and reporting of adverse 
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reactions in patients. Usually, healthcare professionals need to 
elucidate the occurrence of adverse reactions from patients’ words 
and clinical laboratory information and interview them to confirm 
the possibility. Our educational program will help healthcare 
professionals to more accurately detect adverse reactions earlier in 
the course of communication with patients. 
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Research 

We conduct chemical and biological research on the components of 
medicinal plants and crude drugs in order to advance the 
development of therapeutic pharmaceuticals. The lab focuses on 
determining the structure of potential compounds, the relationship 
between that structure and their biological activity, and the role of 
genes in the biosynthesis of compounds and their function in 
human physiology. In addition, new avenues in systems biology 
and metabolomics are being explored and there is ongoing research 
on the prevention of illegal drug circulation and use, and on the 
evaluation of drug quality. 
We conduct chemical and biological research on the components of 
medicinal plants and crude drugs in order to advance the 
development of therapeutic pharmaceuticals. The lab focuses on 
determining the structure of potential compounds, the relationship 
between that structure and their biological activity, and the role of 
genes in the biosynthesis of compounds and their function in 
human physiology. In addition, new avenues in systems biology 

and metabolomics are being explored and there is ongoing research 
on the prevention of illegal drug circulation and use, and on the 
evaluation of drug quality. 
I. The behavior study of alkaloids in medicinal plants 
For the use in the field of life science and the field of materials, 
mass production development of 15N is started. As the part,we 
perform a use study to the medical herb cultivation and elucidation 
of alkaloids biosynthesis. 
II. The search of the Alzheimer therapeutic drug from natural 
resources 
Donepezil hydrochroloride of the choline esterase inhibitor is used 
as Dementia and Alzheimer therapeutic drag. Galantamine, the 
metabolite of the Amaryllidaceae plant acts in similar mechanism, 
and approval in the country is examined. In addition, Kampo 
medicine nominates an effect for condition improvement. We 
perform construction pro-screening to search for the therapeutic 
drug from a crude drug and a medical plant. 
III. The study of anti-Leishmaniasis therapeutics 
Leishmaniasis is a parasitic disease caused by species of the genus 
Leishmania. Over 20 of which are known to be pathogenic to 
humans� and the disease is endemic in some tropical and 
subtropical regions of the world. Leishmaniasis is transmitted by 
small biting sandflies (Phlebotomus spp.), causing a disease which 
currently afflicts twelve million people in 88 countries. Leishmania 
major, the causative agent of cutaneous leishmaniasis, is a 
digenetic parasite that exists as an extracellular promastigote within 
the insect vector (sandfly), and as a nonmotile intracellular 
amastigote within the phagolysosome of macrophages and other 
cells of the reticuloendothelial system of the mammalian host. 
Treatment options for leishmaniases include pentavalent 
antimonials as first-line drugs, and amphotericin B and 
pentamidine as second-line drugs. However, these drugs are 
extremely toxic and usually too expensive for general use, and 
more economical and less toxic drugs are thus being sought.  We 
have been searching for plant compounds that are active against 
Leishmania major, L. panamensis, L. guyanensis, and L. peruviana, 
exhibited significant activity against the pathogenic protozoan, and 
newly assay method.  Recently, we isolated leishmanicidal �
naphthoquinones from Tectona grandis. 
IV. Research on Medicinal Plants Based on Biotechnology and 
Metabolomics 
Plants produce various chemical compounds, which have been 
estimated to exceed 200,000 metabolites. The secondary 
metabolites isolated from medicinal plants have been used for the 
treatment of disease and the maintenance and improvement of 
health in man and animals. In the Far East, medicinal plants and 
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their mixtures are known as “traditional Chinese medicine”, or 
“Kampo medicines” in Japan. They have been used as drugs 
because they have pharmacological effects due to the various 
biologically active metabolites they contain. 
The Ephedra plant, or ‘Ma Huang’ of traditional Chinese medicine, 
is one of the oldest medicinal plants known to mankind. More than 
45 species of Ephedra plants exist and are indigenous to regions of 
Asia, North, Central and South America and Europe. Several 
Ephedra species (e.g. E. sinica, E. intermedia and E. equisetina) 
contain ephedrine alkaloids as their principal metabolites. It is well 
known that (-)-ephedrine, which is a major isomer in ephedrine 
alkaloids, is pharmacologically a sympathomimetic agonist at both 
α and β-adrenergic receptors, resulting in an enhanced cardiac rate 
and contractility, peripheral vasoconstriction, bronchodilation and 
central nervous system (CNS) stimulation. ‘Ma Huang’ itself has 
also long been used as traditional medicines because it has 
pharmacological effects caused by the ephedrine alkaloids and 
other metabolites contained in the Ephedra plant. 
1. Molecular Cloning and Characterization of the Gene Involved in 
Ephedrine Alkaloid Biosynthesis 
Our research aim is to clarify ephedrine alkaloid biosynthesis, both 
molecularly, genetically and biochemically. Ephedrine alkaloids 
are biosynthesized from L-phenylalanine. In the primary step, L-Phe 
is converted into trans-cinnamic acid. Subsequently, 
trans-cinnamic acid is converted into benzoic acid or benzoyl-CoA. 
These C6-C1 units or their alternatives react to pyruvic acid, which 
is a donor of the C2 unit; through this condensation, the basic 
skeleton of ephedrine alkaloid is biosynthesized. We are focusing 
on molecular cloning and characterization of the genes involved in 
this biosynthesis. By utilizing the results obtained from these 
studies, we expect to create more useful medicinal plants via 
molecular engineering. 
2. Metabolome Analysis of Medicinal Plants: Metabolite 
Fingerprinting and Identification of Marker Compounds by 
Comprehensive Metabolite Analysis with Multivariate Analysis 
Metabolomics are post-genomic research that focuses on the 
comprehensive and global analysis of the metabolites produced in 
cells and organisms. Using metabolomic approach, it is our purpose 
to understand and explain the diversity of metabolites contained in 
a medicinal plant primarily by applying multivariate analysis to the 
chemical analysis data. The methodology typically employs 
analytical chemistry for high-throughput and accurate metabolite 
analysis. The use of bioinformatics to statistically process the 
massive amount of analytical chemistry data has greatly expanded 
metabolite profiling and fingerprinting. In our current research, the 
comprehensive metabolite analysis has been performed on several 
Ephedra species which contain different amounts of ephedrine 
alkaloids. LC-MS system was mainly used for metabolite analysis 
and the analyzed data were then hierarchically processed using 
multivariate analysis such as principal component analysis (PCA) 
and self-organizing map (SOM) analysis. By utilizing such 

comparative metabolome analysis, we hope that the correlation 
between the chemically diverse metabolites and the 
pharmacological effects and biological activities characteristic of a 
medicinal plant was comprehensively elucidated and explained. 
V . Research on the chemical components of illegal drugs of plant 
origin 
1. Khat is a fresh leaf of evergreen shrub Catha edulis 

(Celastaceae) that grows naturally or is grown in Ethiopia, East and 

Southern Africa, and Yemen, etc., and a lot of people in Africa and 

Arabia nations use this leaf traditionally as a stimulant biting, and, 

as a result, it is assumed to obtain the feeling of well-being at the 

same time as hungry and tiredness's softening. The stimulating 

component of Khat was believed to be d-norpseudoephedrine until 

cathinone was identified as a main active constituent at the end of 

1970's. This cathinone is regulated as narcotics and psychotropic 

drug, and there is an action similar to (+)-amphetamine that is the 

synthetic central nervous system stimulation medicine and the 

strength is assumed to be this level. I synthesized cathinone and 

ephedrine as an authentic sample to use for the analysis of the drug. 

2. Salvia divinorum which belongs to Labiatae family is used in 

traditional spiritual and curative practices by the indigenous 

Mazatec people of southern Mexico. Salvinorin A (Sal A), which is 

the neoclerodane ditrepene and is an extremely potent and highly 

selective kappa opioid receptor agonist, is the main active 

constituent isolated from the leaves of S. divinorum. The sale of S. 

divinorum has become prohibited due to its psychoactive effect in 

Japan in recent years. The main objectives of this research are to 

develop immunoassays using anti-Sal A monoclonal antibody 

(MAb). The icELISA, which has a measuring range from 0.156 

mg/ml to 1.25 mg/ml for Sal A, was developed to distinguish S. 

divinorum among various Labiatae plants. In addition, we are 

preparing the immunochromatographic strip to realize much more 

rapid analysis. These immunoassays using anti-Sal A must be a 

convenient authentification method for S. divinorum samples. 

VI. Research on Development of Preparative Separation Method 
of Biologically Active Natural Products by Centrifugal Partition 
Chromatography : Preparative separation of lancemaside A from 
Codonopsis lanceolata by CPC 
The roots of Codonopsis sp. (Campanulaceae) have been used in 
folk medicine in China, Korea, and Japan for the treatment of 
bronchitis, cough, spasm, and inflammation. Recently, it was 
demonstrated that a hot water extract of C. lanceolata roots 
promoted spermatogenesis and improved sexual motion. Moreover, 
three phenylpropanoids were identified as the active compounds 
that promoted spermatogenesis, while several saponins, including 
lancemaside A, were isolated, and lancemaside A was identified as 
the active compound that improves sexual motion. Although it is 
assumed that C. lanceolata roots are highly safe since they have 
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been used for a long time, general and specific toxicity tests for 
safety assurance of the active integrants are required. In general, a 
large amount of purified compounds is required to assess the 
effectiveness and to perform safety tests. Therefore we attempted to 
develop a simple and efficient method for the preparative isolation 
of lancemaside A from the hot water extract of C. lanceolata roots, 
and resulted in the successful preparative separation of lancemaside 
A along with two other saponins from the saponin fraction of C. 
lanceolata by CPC. 
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Research 

  Laboratory of Analytical chemistry has designated that it 
contributes to pharmaceutical technology with analyzing 
molecular structures, physical properties, chemical 
reactivity, and functions.  The connection between 
dynamic behavior of biomolecules and its 
reactivity-function relationship as well as the detection of 
unstable reaction intermediate in solution are our major 
subjects.  We have been engaged in the study to produce 
new analysis method, which reveals the generating 
mechanism of the outstanding functionalities and the 
physical properties of the materials in solution based on 
microanalysis in the atomic resolution.  We also develop 
the analytical and chemical technique in solution that is 
based on quantum mechanics and statistical mechanics.  
These results might be applied to pharmaceutical organic 
synthesis. 
 
Development in the field of mass spectrometry: 
  In the laboratory, we have succeeded in the development 
of the 'Cold-Spray Ionization (CSI)' method.  CSI is 
designed for mass spectrometric detection of labile organic 
species.  It may be an appropriate method to analyze in 
solution the structures of biomolecular complexes, labile 
organic species including Grignard reagents, asymmetric 
catalysis, and supermolecules.  The method, a variant of 
Electrospray ionization (ESI)-MS, operates at low 
temperature, allow simple and precise characterization of 
labile non-covalent complexes that are difficult or 
impossible to observe by conventional MS techniques, 
including fast atom bombarment (FAB), and matrix 

assisted laser desorption ionization (MALDI), as well as 
ESI.   
 
Biopolymer analysis: 
  The behavior of important in vivo molecule such as 
protein, nucleic acid, and lipid, will be made clear by using 
our newly developed method CSI mass spectrometry.  The 
structure of multistranded DNA of duplex, triplex and 
quadruplex DNA have been examined by electrospray 
ionization (ESI) MS.  However, non-covalent complexes of 
multiply stranded DNA are difficult to observe by 
conventional methods, because of their low melting 
temperature (Tm).  The characterization of triple- and 
quadruple-stranded oligodeoxynucleotides was carried out 
by means of CSI-MS.  In consequence, it is proved that 
DNA has been made clear to take hyper-stranded 
structures combining various multiply stranded helical 
components. 
 
Analysis of organic reaction mechanism: 
  A new CSI mass spectrometric procedure RTS (reaction 
tracking system), which can trace the time-dependent 
simultaneous change of the raw materials, products and 
inter mediates in an organic reaction under CSI condition 
has been developed.  It would be expected that behavior of 
each component becomes clear and that the appropriate 
design become possible to make the reaction more 
efficiently. 
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Research 

Spontaneous Resolution of Optical Activity 
The spontaneous resolution of an achiral compound (total 
asymmetric transformation) has been of great interest in connection 
with the origin of life. This phenomenon also holds potential in that 
the spontaneously resolved chiral crystals could find application as 
chiral sources in asymmetric synthesis to produce compounds with 
fixed chirality. During the course of our study on the 
stereochemistry of aromatic amides or sulfonamides, we found that 
several groups of compounds with a common skeleton showed 
spontaneous resolution more frequently than other achiral 
compounds. We also have developed an effective screening method 
for spontaneous resolution of aromatic sulfonamides, which relies 
on parallel syntheses and solid-state CD measurements. We are 
now exploring a photoreaction in the chiral crystalline state of 
achiral compounds which will produce high enantioselectivities. 
Furthermore, conformational chirality, which is retained when 
chiral crystals are dissolved at low temperature, will be utilized in 
diastereoselective syntheses. Another approach is to utilize the 
spontaneously resolved chiral crystals as catalytic ligands to 
produce chiral compounds with fixed chirality. 
 
Functionalized Cyclic Compounds with Molecular Recognition 
Ability 
Macrocyclic structures with a cavity are often seen in compounds 
that have molecular recognition abilities. In the course of our 
studies on the stereochemistry of aromatic amides, we found that a 
cyclic structure could easily be constructed using conformational 
alternation by N-alkylation of aromatic amides from trans to cis.  
Using this structural property, functionalized 
3-(methylamino)benzoic acids are coupled with itself by a one-step 
reaction using dichlorotriphenylphosphorane to give a mixture 
consisting mainly of cyclized trimer of the monomer. The trimer 

has a bowl-shape with a small cavity, which may be suitable to 
construct a molecular recognition site. These cyclic aromatic 
amides would be classified as "calixamide" and are a suitable 
skeleton for producing a new class of cyclic oligomers toward 
molecular recognition. 
 
Construction of Nano-scale Structures Using Macrocylic 
Framework as Molecular Block 
The construction of nano-scale structures has recently drawn much 
attention. Nano-scale coordination networks based on organic 
ligands and metal cations are being actively investigated as a 
subclass of molecular networks. To construct a coordination 
network, the ligand requires a multiple bonding site, appropriate 
symmetry, and a rigid backbone. The cyclic aromatic amides are 
suitable for this purpose because the carbonyl oxygen atoms of cis 
amides form an exo-mulitopic coordination with metal cations. We 
are studying on the construction and structural analysis of 
coordination network of a macrocyclic aromatic amide with various 
metal cations. We expect that the difference in the coordination 
number of each metal can control the form of the coordination 
network in the crystals. 
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Research

Effect  of  uracil  analog  against  HIV  (Maruyama)
Human   immunodeficiency   virus   type   1   (HIV-1)   contains   an  
important   enzyme,   reverse   transcriptase   (RT),  which   catalyzes   the  
conversion   of   the   viral   genome   RNA   into   the   double-stranding  
DNA.   Since   this   process   is   essential   for   viral   replication,   many  
drugs  targeting  this  enzyme  have  been  developed.  Within  the  class  
of   the   anti-HIV   agents   which   inhibit   reverse   transcriptase,  
non-nucleoside   reverse   transcriptase   inhibitors   (NNRTIs)   are  
rapidly   increasing.   It   is   interesting   that   some   NNTRIs   have   an  
aromatic  group  at  the  6  position  of  uracil.  Under  the  background  of  
these  reports,  we  undertook  a  search  for  an  anti-HIV  agent  by   the  
SAR   of   the   1,3-disubstituted   uracil. Two   compounds   showed  
excellent  anti-HIV-1  activity  with  moderate  cytotoxicity.     
Stimulator  of  angiogenesis  (Maruyama)
Stimulators   of   angiogenesis   are   sometimes   desired   for   clinical  
treatment   of   diseases   evoked   by   an   impaired   blood   supply  
including   ulcers   associated   with   diabetes   or   burn   wounds.     
However,  availability  of  stimulators  is  few  till  date  because  of  their  
size.   Most   of   the   stimulators   known   are   endogenous   large  
molecules  like  VEGF  and  FGF. Those  are  expensive  proteins,  hard  
to  synthesize,  and  not  so  stable.  We  developed  2-Cl-C.OXT-A  as  a  
stable  candidate  compound.  This  compound  strongly  stimulates  the  
tube   formation   of   HUVEC.   Its   maximun   potency   at   100µM  was  
stronger   than  VEGF  (10ng/mL).  2-Cl-C.OXT-A  will  be  applicable  
to  medicine   instead   of   endogenous   growth   factors   such   as  VEGF  
and/or  FGF.  

Functional  regulation  of  proteins  by  post-translational  
modifications (Ohshima)
Post-translational   modifications   such   as   ubiquitination,  
phosphorylation,   and   acetylation   regulate   the   function   of   many  
proteins.  Recently,   a   number  of   ubiquitin-like  proteins   (Ubl)  have  
been  identified  that  are  covalently  linked  to  lysine  residues  in  target  
proteins.  One  Ubl,  SUMO-1,   also  known  as  PIC1,  UBL1,   sentrin,  
GMP1,   and   SMT3,   is   an   11-kDa   protein   that   is   structurally  
homologous  to  ubiquitin.  SUMO-1  modification  plays  an  important  
role   in   altering   the   function   of   modified   proteins,   including  
transcriptional   activation,   nuclear   localization,   and   decreased  
turnover.   SUMO-1   is   conjugated   to   proteins   through   a   series   of  
enzymatic   steps.   Initially,   the   ATP-dependent   formation   of   a  
thioester   bond   between   SUMO-1   and   the   E1   enzyme   complex  
(SAE1/Uba2)   is   formed,   and   SUMO-1   is   then   transferred   to   the  
E2-conjugating   enzyme   Ubc9. Finally,   SUMO-1   is   conjugated  
from  Ubc9   directly   to   a   lysine   residue   of   target   proteins.   The   E3  
ligase  that  conjugates  SUMO-1  to   target  molecules  in  vitro  and  in  
vivo   has   only   recently   been   identified.   One   group   of   such   E3  
ligases,  protein  inhibitor  of  activated  STAT  (PIAS)  family  proteins  
homologous   to   the   yeast   Siz   family   protein,   has   a   conserved  
RING-finger   domain,   which   regulates   transactivation   of   many  
transcription   factors   by   conjugating   SUMO-1.   In   order   to  
understand   the   molecular   mechanisms   by   which   transcriptional  
regulation   through   SUMO-1   modification,   we   focus   the  
transcription   (co)factors   involving   in   cell   growth,   differentiation,  
immortalization  and  attempt  to  define  the  biological  significance  of  
sumoylation  in  carcinogenesis.
Furthermore,   we have   been   also   analyzing   the   molecular  

mechanisms   by   which   human   T-cell   leukemia   virus   type-1  
(HTLV-1)  infection  is  the  cause  of  morbidity  and  mortality  in  adult  
T-cell  leukemia  (ATL).  

Novel   synthesis   of   carbocyclic   oxetanocin   analogs  
(2-alkoxy-C.OXT.A) and   their   tube   formation   activities   of  
human  umbilical  vein  endothelial  cells  (HUVEC) (Sakakibara)
We   succeeded   in   the   effective   synthesis   of   five   types   of  
2-alkoxy-C.OXT-A   analogs   by   applying   the   de   novo   synthesis   of  
2-alkoxyadenosine   derivatives   which   was   developed in   our  
laboratory.   For   these   synthesized   compounds,   the   angiogenic  
activity   was   evaluated with   the   use   of the   human   umbilical   vein  
endothelial   cell (HUVEC).   These products   were enhanced its  
activity,   especially   in   2-methoxy-C.OXT-A   at   a   concentration   of
50M,   exhibiting more   strong   potency   than the   vascular
endothelial  cell  growth  factor (VEGF).



Laboratory of Pharmaceutical Sciences

Publications

＊ 2007-2011

[Original  papers]
2011
1.   Sakakibara,   N., Komatsu,   M., and   Maruyama,   T. (2011).  

One-Pot Synthesis of 2-Nitrooxyalkoxylated Inosine
Analogs using Cyclic Ether and Isoamyl Nitrite.  
Heterocycles,  83(12),  2865-2872.

2.   Sakakibara,   N., Tsuruta,   T., Komatsu,   M., Iwai,   M., and  
Maruyama,   T. (2011).   A   New   Method   for   Synthesis   of  
2-Alkoxyadenosine   Analogs.   Heterocycles,   83(10),  
2299-2311.

3.   Isono,  Y., Sakakibara,  N., Ordonez, P., Hamasaki, T., Baba, M.,
Ikejiri, M., and   Maruyama,   T. (2011).   Synthesis   of  
1-benzyl-3-(3,5-dimethylbenzyl)uracil   derivatives   with  
potential   anti-HIV   activity. Antiviral   Chemistry   &  
Chemotherapy,  22(2),  57-65.

4.  Yamamura  M., Wada  S., Sakakibara  N., Nakatsubo  T., Suzuki  S.,
Hattori   T., Takeda  M., Sakurai  N., Suzuki  H., Shibata  D.,
and   Umezawa   T.   (2011).   Occurrence   of  
guaiacyl/p-hydroxyphenyl   lignin   in   Arabidopsis   thaliana
T87  cells. Plant  Biotechnology, 28,  1-8.

6. Mukai,   R.,   and   Ohshima,   T. (2011).   Dual   effects   of   HTLV-1  
bZIP  factor  in  suppression  of  interferon  regulatory  factor  1.  
Biochem.  Biophys.  Res.  Commun.  409,  328-332.

2010
1. Tsukamoto,   I.,   Sakakibara,   N., Maruyama,   T., Igarashi,   J.,

Kosaka,  H., Kubota,  Y., Tokuda,  M., Ashino,  H., Hattori,  K.,
Tanaka,   S., Kawata,   M.   and Konishi,   R. (2010). A   novel  
nucleic   acid   analogue   shows   strong   angiogenic   activity.           
Biochemical   and   Biophysical   Research   Communications  
399 (4),  699-704.

2. Suzuki,  S.,  Sakakibara,  N.,  Li,  L., Umezawa,  T.  and  Chiang,  V.,
L. (2010).   Profiling   of   phenylpropanoid   monomers   in  
developing   xylem   tissue   of   transgenic   aspen   (Populus  
tremuloides). Journal  of  Wood  Science,  56 (1),  71-76.

3. Ohshima,  T.,  Mukai,  R.,  Nakahara,  N.,  Matsumoto,  J.,  Isono,  O.,  
Kobayashi,   Y.,   Takahashi,   S.,   Shimotohno,   K.   (2009).  
HTLV-1   basic   leucine-zipper   factor,   HBZ,   interacts   with  
MafB  and  suppreses  transcription  through  a  Maf  recognision  
element.  J.  Cell.  Biochem.  111,  187-194.

4. Murata,   T.,   Nakayama,   S.,   Toyama,   S.,   Noda,   C.,   Hotta,   N.,  
Chiba,  S.,  Kanda,  T.,  Isomura,  H.,  Ohshima,  T.,  and  Tsurumi,  
T.   (2009).   Transcriptional   repression   by   sumoylation   of  
Epstein-Barr  virus  BZLF1  protein  correlates  with  association  
of  histone  deacethylase.  J.  Biol.  Chem. 285,  23925-23935.

2009
1. Kawai-K, K., Ohshima,  T.,  Matsui,  H.,  Tanaka,  T.,  Shimizu,      T.,  

Iso, T., Arai,  M.,  Owens,  K.,  G.,   Kurabayashi,  M.   (2009).  
PIAS1  mediates  TGF-induced  SM-actin  gene   expression  
through   inhibition   of   KLF4   function-expression   by   protein  
sumoylation.  Arterioscler.  Thromb.  Vasc.  Biol.  29,  99-106.

2. Murata,   T.,   Sato,   Y.,   Nakayama,   S.,   Kudoh,   A.,   Iwahori,   S.,  
Isomura,  H.,  Tajima,  M.,  Hishiki,  T.,  Ohshima,  T.,  Hijikata,  
M.,   Shimotohno,   K. and   Tsurumi,   T.   (2009).   TORC   2,   a  
Coactivator   of   CREB,   Promotes   Epstein-Barr   Virus  
Reactivation   from   Latency   through Interaction   with   the  
BZLF1  Viral   Immediate-Early   Protein.   J.   Biol.   Chem. 284,  
8033-8041.

3. Maruyama,   T.,   Ikejiri,   M.,   Izawa,   K.,   and   Onishi,   T.   (2009).  
Synthesis  and  biological   activity  of   fluorinated  nucleosides.  
Fluorine   in   Medicinal   Chemistry   and   Chemical   Biology,  
165-198.

2008
1. Muraoka,  A.,  Maeda,  A.,  Nakahara,  N.,  Yokota,  M.,  Nishida,  T.,  

Maruyama,   T.,   and   Ohshima,   T. (2008).   Sumoylation   of  
CoREST  modulates  its  function  as  a  transcriptional  repressor.  
Biochem.  Biophys.  Res.  Commun.  377,  1031-1035.

2. Isono, O.,  Ohshima,  T.,  Saeki,  Y.,  Matsumoto,   J.,  Hijikata,  M.,  
Tanaka,   K.,   and   Shimotonho,   K.   (2008).   HTLV-1   HBZ  
protein  bypasses   the   targeting   function   of   ubiquitination.   J.  
Biol.  Chem. 283,  34273-34282.

3. Ikejiri,   M.,   Ohshima,   T.,   Fukuyama,   A.,   Shimotohno,   K.   and  
Maruyama,   T. (2008).   Synthesis   and   evaliation   of  
5'-modified   2'-deoxyadenosine   analogues   anti-hepatitis   C  
agents.  Bioorg.  Med.  Chem.  Letters 15,  4638-4641.

4. Nakatsubo,   T.,   Kitamura,   Y.,   Sakakibara,   N.,   Mizutani,   M.,  
Hattori,   T.,   Sakurai,   N.,   Shibara,   D., Suzuki,   S.   and  
Umezawa,  T.   (2008).  At5g54160  gene   encodes  Arabidopsis  
thaliana 5-hydroxyconiferaldehyde   O-methyltransferase. J.  
Wood.  Sci.,  54(4),  312-317.  

2007
1. Ikejiri, M., Saijo,  M.,  Morikawa,  S.,  Fukushi,  S.,  Mizutani,  T.,  

Kurane,   I.   and   Maruyama,   T. (2007).   Synthesis   and  
biological   evaluation   of   nucleoside   analogs   having  
6-chloropurine   as   anti-SARS-CoV   agents.   Bioorganic   &  
Medicinal  Chemistry  Letters,  17,  2470-2473.

2. Ikejiri,   M.,   Ohshima,   T.,   Kato,   K.,   Toyama,   M.,   Murata,   T.,  
Shimotohno,   K.   and   Maruyama,   T. (2007).   5'-O-Masked  
2'-deoxyadenosine   analogues   as   lead   compounds   for  
hepatitis   C   virus   (HCV)   therapeutic   agents.   Bioorganic   &  
Medicinal  Chemistry,  15,  6882-6892.

3. Demizu, Y.,   Tanaka,  M.,   Nagano,  M.,   Kurihara,  M.,   Doi,  M.,  
Maruyama,   T. and   Suemune,   H. (2007).   Contrlling  
310-Helix   and   -Helix   of   Short   Peptides   in   the   Solid   State,  
Chem.  Pharm.  Bull.,  55,  840-842.

4. Maruyama,   T., Demizu,   Y., Kozai,   S., Witvrouw,   M.,
Pannecouque,  C., Balzarini,   J., Snoecks,  R., Andrei,  G.   and
De   Clercq,   E.   (2007).   Antiviral   Activity   of  
3-(3,5-Dimethylbenzyl)Uracil  Derivatives  Against  Hiv-1  and  
HCMV.   Nucleosides,   Nucleotides   &   Nucleic   Acids,      26,  
1553-1558.

5.  Hishiki,   T., Ohshima,   T.,   Ego,   T.,   and  Shimotohno,  K.   (2007).  
BCL3  acts  as  a  negative  regulator  of   transcription  from  the  
HTLV-1   LTR   through   interactions   with   TORC3.   J.   Biol.  
Chem.  282,  28335-28343.

6.  Sakakibara,  N.,  Nakatsubo,  T.,  Suzuki,  S.,  Shibata,  D.,  Shimada,  
M. and   Umezawa,   T.   (2007).   Metabolic   analysis   of   the  
cinnamate/monolignol   pathway   in   Carthamus   tinctorius  
seeds   by   a   stable-isotope-dilution   method. Organic   &  
Biomolecular  Chemistry, 5  (5),  802-815.

7.  Nakatsubo,  T.,  Li,  L., Hattori,  T., Lu,  S., Sakakibara,  N., Chiang,  
V. L., Shimada,  M., Suzuki,   S.   and Umezawa,   T.   (2007).     
Roles of   5-hydroxyconiferylaldehyde   and   caffeoyl   CoA  
O-methyltransferases in   monolignol   biosynthesis   in  
Carthamus  tinctorius. Cellulose  Chemistry  and  Technology,  
41 (9-10), 511-520.

[Review  articles]
1. Izawa, K.,  Torii, T.,  Onishi, T.,  Maruyama, T.      The  synthesis  of  

an   antiviral   fluorinated   purine   nucleoside:  
3'--fluoro-2',3'-dideoxyguanosine.   (2007).   ACS  
Symposium  Series, 949 (Current  Fluoroorganic  Chemistry),  
363-378.



Kagawa  School  of  Pharmaceutical  Sciences  
Tokushima  Bunri  University

[Books]
1.  Maruyama,   T.,   Ikejiri,  M.,   Izawa,  K.,  Onishi,   T.   Synthesis   and  

biological   activity   of   fluorinated   nucleosides. Fluorine   in  
Medicinal   Chemistry   and   Chemical   Biology   (2009),  
pp165-198.  John  Wiley  &  Sons.

[Patents]
1.  Tsukamoto,  I.,  Konishi,  R.,  Tokuda,  M.,  Kubota,  Y.,  Maruyama,  

T., Kosaka,  H.,   Igarashi,  J. Preparation  of   cyclobutylpurine  
derivatives   as   angiogenesis   promoting   agents,   lumenization  
promoting   agents,   neurocyte   growth   promoting   agents,   and  
drugs. PCT  Int.  Appl.  (2010),  95pp.

2.   Maruyama,   T.,   Nishikawa,   T.,   Onishi,   T.   Preparation   of  
N2-(arylacetyl)guanine   nucleosides. Jpn.   Kokai   Tokkyo  
Koho      (2006),   13   pp.   CODEN:   JKXXAF      JP     
2006199653      A      20060803.



Kagawa School of Pharmaceutical Sciences  
Tokushima Bunri University 

Laboratory of Medicinal Chemistry

Staff 

Toshie Fujishima, Ph.D. 
Associate Professor 

Research 

Design and synthesis of the novel vitamin D receptor ligands 
 We have been interested in functions of the nuclear receptors 
modulated by small molecules, which can be critical to certain 
disease states. In particular, novel analogues targeted to vitamin D 
receptor (VDR) were designed and synthesized to understand how 
the subtype-free, singular VDR can deliver the diverse biological 
activities vitamin D, as well as to allow the development of 
potential therapeutic agents with selective activity profiles for the 
treatment of cancer or osteoporosis. Syntheses of the analogues 
were carried out by a convergent method using a palladium catalyst. 
Separate preparation of the requisite A-ring enyne precursors has 
developed from the 3-buten-1-ol derivatives. Modification in the 
A-ring, as well as in the side chain of vitamin D, resulted in 
exceptionally potent compounds with unique activity profiles. 
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14, 962.  

2009 
1. Saito, N.; Suhara, Y.; Abe, D.; Kusudo, T.; Ohta, M.; Yasuda, 

K.; Sakaki, T.; Honzawa, S.; Fujishima, T.; Kittaka, A. 
Synthesis of 2α-propoxy-1α,25-dihydroxyvitamin D3 and 
comparison of its metabolism by human CYP24A1 and rat 
CYP24A1. Bioorg. Med. Chem., 2009, 17, 4296-4301. 

 
 [Review articles] 
1. Fujishima, T. (2010). An alternate pathway of vitamin D3 

metabolism by cytochrome P450scc (CYP11A1). Vitamins, 
84, 555-557. 

 



Kagawa School of Pharmaceutical Sciences  

Tokushima Bunri University 

Laboratory of Immunology

Staff 

Makoto Iwata, Ph.D. 

Professor since 2005 

Ph.D. University of Tokyo, 1980 

 

Yoshiharu Ohoka, Ph.D. 

Associate Professor since 2005 

Ph.D. Tokyo Institute of Technology, 1993 

 

Hajime Takeuchi, Ph.D. 

Assistant Professor since 2005 

Ph.D. University of Tokyo, 1997 

 

Aya Yokota-Nakatsuma, Ph.D. 

Assistant Professor since 2006 

Ph.D. Kitasato University, 2004 

 

Research 

Research Themes: 

The mechanisms of immune cell trafficking and the regulation of 

immune responses are our main themes to clarify. Especially, we 

study roles of nuclear receptor ligands including vitamin A & D 

and various hormones in regulating immune functions especially in 

mucosal systems including the gut. By pursuing these biologically 

fundamental questions, we set a goal to establish a solid basis of 

new remedies and drug discovery for various diseases. 

Recent Study: 

�  For efficient immune responses, immune cells with proper 

functions need to migrate into right sites in the body. T cells, 

known as the control tower of the immune system, patrol the whole 

body along with the blood vessels and lymphatic vessels. However, 

they cannot migrate into non-lymphoid tissues before they are 

activated with antigen in the secondary lymphoid organs. Once 

they are activated and become effector or memory T cells, however, 

they can migrate into non-lymphoid tissues. They tend to migrate 

into the tissue that is associated with the secondary lymphoid organ 

where they are activated. This type of migration is called “homing”. 

For example, T cells that are activated with antigen in the small 

intestine-relate secondary lymphoid organs, Peyer’s patches (PP) 

and mesenteric lymph nodes (MLN), tend to migrate into small 

intestinal tissues including the lamina propria. In 2004, we found 

that vitamin A-derived retinoic acid is the physiological factor that 

imprints gut-homing specificity on T cells. We also found that 

subpopulations of dendritic cells (DC) in PP and MLN express the 

key enzyme of retinoic acid synthesis, RALDH (retinaldehyde 

dehydrogenase), and are capable of producing retinoic acid from 

vitamin A (retinol). They imprint T cells with the gut-homing 

specificity by delivering retinoic acid to T cells during antigen 

presentation. In 2006, we also found that a similar mechanism is 

involved in the imprinting of B cells with gut-homing specificity 

by a collaboration mainly with Dr. von Andrian’s group and Dr. 

Adams’ group.  

    In 2009, we established a method for estimating the enzyme 

activity of RALDH in each DC, and identified the retinoic 

acid-producing subpopulation in MLN-DC and PP-DC. The 

RALDH2 isoform was mostly responsible for the activity. 

Depending on these results, we searched for the physiological 

factors that induce RALDH2 expression in DC in the gut or in 

MLN. We found that GM-CSF (granulocyte-macrophage 

colony-stimulating factor) plays a major role in the induction, and 

that retinoic acid itself plays a role as an essential cofactor. IL-4 

and IL-13 exhibited effects similar to those of GM-CSF on 

RALDH2 expression, but are found to be dispensable by the 

analysis of their receptor-deficient mice. The stimulation through 

Toll-like receptors enhanced the RALDH2 expression in DC as 

well as DC maturation. 

    In 2007, it was reported by several groups that the retinoic 

acid-producing DC not only regulate lymphocyte trafficking but 

also enhance the differentiation of Foxp3
+
 inducible regulatory T 

cells (iTreg) and suppress that of pro-inflammatory Th17 cells, 

indicating that retinoic acid contributes to oral tolerance. In 2010, 

we found that stimulation through retinoid X receptor (RXR) that 

formed a heterodimer with retinoic acid receptor (RAR) enhanced 

the retinoic acid-induced expression of the gut-homing receptor 

CCR9. We also found that the environmental chemicals tributyltin 

and triphenyltin exerted similar effects via RXR. We clarified the 

molecular mechanism of the retinoic acid-induced CCR9 

expression in T cells, and reported the result in January 2011. We 

also found that retinoic acid also induce the retinoic acid-degrading 

enzyme CYP26B1 in T cells, and that the retinoic acid signals 

could be regulated by negative feedback. Interestingly, the 

CYP26B1 expression was also modulated by some cytokines. 

Presently, we are analyzing the relationship of the regulation of 

immune responses by vitamin A levels and the risk of acquiring 

immunological diseases, the molecular mechanisms retinoic acid 

effects and RALDH2 expression, and the possibility of their 

disruption by environmental chemicals. 
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Research 

�Research aims�  
Our research goal is the novel molecular target for new drugs. To 

achieve this goal, we are working on molecular mechanism for the 
epileptogenesis of generalize epilepsy through the several 
approaches such as pharmacological, behavioral, cell biological, 
biochemical and in vivo imaging techniques. 
 
�Research Scopes�  
1. Study on the relation between the mechanism of generalized 

epilepsy and nitric oxide (NO). 
Generalized epilepsy composes about 30% of all epileptic 

patients. However, most of its pathogenic mechanisms are 
remained unclear. We have studied about the involvement of NO 
in the pathogenic mechanisms in pentylenetetrazole (PTZ) 
induced generalized epileptic mouse model. We directly and 
quantitatively measured the NO levels in the several brain 
regions by the electron paramagnetic resonance (EPR). We 
revealed that the seizure scores were correlated with the 
generated NO levels. Furthermore, some antiepileptic drugs 
(AEDs) were found to suppress the brain NO generation in 
PTZ-induced convulsive mice. We are now investigating the 
relationship between epileptogenesis and NO in generalized 

seizures using kindling mouse model. 
 
2. Study on the relationship between blood brain barrier 

(BBB) disruption and generalized epilepsy. 
In recent years, it have been well recognized that the therapies 

for epilepsy by the AEDs, which is represented by valproate, 
have been definitely effective. On the other hand, no less than 
30% of epileptic patients were intractable, so there are difficulties 
in achievement of high level of QOL for them. In order to 
dissolve this problem, the development of new AEDs with novel 
mechanisms is important for drug-resistant patients. We aim to 
find out the novel molecular target for new drugs. Recently, we 
have focused the relationship between BBB disruption and 
generalized epilepsy. Although conventional evaluation methods 
of BBB disruption are to measure the diffusion of low molecular 
weight dye (ex. Evans blue) to brain parenchyma, they are not 
available in animals alive. In our laboratory, the spatial and 
sequential changes of the BBB disruption in PTZ-induced 
convulsive alive mice were elucidated by the technique of 
gadolinium-enhanced magnetic resonance imaging using the 
MRI for rodent (MRminiSR, 1.5T). In addition, we have 
investigated the involvement of NO in the BBB disruption in 
generalized epilepsy. 
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Research 

I. The role of reactive oxygen species in biological systems. 
Reactive oxygen species are known to be involved in many 

physiological and pathophysiological processes. However, the 
mechanism(s) of these processes is(are) largely unknown. Our goal 
is to verify the role of reactive oxygen species in these processes 
and ultimately to develop new classes of pharmaceuticals that will 
provide protection against their deleterious effects. 
 
1. The elucidation of mechanisms of hepatocyte apoptosis under 
oxidative stress. 

Reactive oxygen species induce cell injury, leading to cell death. 
It is generally accepted that the two modes of cell death, apoptosis 
and necrosis, are determined by the kind of reactive oxygen species 
that is involved, the level of oxidative stress, or both. We found 
that sustained and endogenous oxidative stress was induced in rat 
primary hepatocytes by inhibiting the antioxidative enzymes 
catalase and glutathione peroxidase (Shiba and Shimamoto, Free 
Radic. Biol. Med., 1999). This oxidative stress caused 
caspase-independent hepatocyte apoptosis (Ishihara et al., Free 
Radical Res.,2005). In addition, Endonuclease G, which is a DNase 
localized in mitochondria, was translocated to nuclei during the 
apoptotic process and executed nucleosomal DNA fragmentation 
(Ishihara and Shimamoto, J. Biol. Chem., 2006). We are now 
conducting experiments to analyze the entire process of this 

apoptosis. 
 
2. The verification of mechanisms of quinone-induced 
hepatotoxicity. 

Quinone-based drugs are known to be effective in the treatment 
of cancer and malaria. However, their therapeutic use is limited in 
some cases because of their cytotoxicity. The toxicity of 
redox-cycling quinones was thought to be induced by increased 
oxidative stress due to excess production of reactive oxygen 
species. More importantly, hepatocyte toxicity by redox cycling 
quinone was further enhanced under cytochrome P450 inhibition 
and this enhancement resulted from the potentiation of oxidative 
stress (Ishihara et al., Toxicol. Applied Pharmacol., 2006). Since a 
wide variety of drugs and foods have the potential to inhibit 
cytochrome P450, this finding aroused concern among 
toxicologists about the use of quinone-based drugs with 
redox-cycling abilities. However, this result also provides us with 
an important clue for the development of new quinone-based drugs 
which may not have adverse effects. We are now doing 
experiments to confirm the above in vitro findings in in vivo animal 
models. 
 
II. The molecular mechanism of neurotransmitter release. 

We are interested in the function of the synaptic contact site 
(synapse) between nerve cells. Synaptic communication between 
neurons is fundamental to brain function; information transfer 
occurs at synapses and is mediated by neurotransmitters that are 
packed inside synaptic vesicles. When an impulse reaches the 
presynaptic nerve terminal, calcium channels open and the influx of 
calcium triggers an exocytotic discharge of the contents of the 
synaptic vesicle into the extracellular space. Although 
neurotransmitter release is very rapid (submilliseconds), the fusion 
of synaptic vesicles and plasma membranes requires a reaction 
cascade that involves many proteins.  

We are interested in the molecular mechanisms of membrane 
fusion; our goal is to understand the role of presynaptic proteins in 
this process. We are primarily focusing on the functions of SNARE 
proteins and their accessory proteins, including synaphins (also 
called complexins).  
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Tokyo, 1980 

 
Takurou Kurita, Ph. D. 
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Research 

To develop novel drug delivery products, co-operations with other 
companies or universities are actively being done. Major activities 
include: 
1. New transdermal drug delivery systems using 

microneedles“  (2007 METI project : with Kagawa Univ. and  
Medrex Co’ltd. : Makino, Kurita, Ishihara, Hiragi and 
students) 

2. Oral absorption enhancements of insoluble drugs by new 
nano-supension technologies  (Makino, Kurita and students) 

3. Nasal absorption of drugs and their pharmacological actionts 
(Makino, Kurita and students) 

4. An education program, “21th century GENNAI 
MONOZUKURI JYUKU” has started in 2008 with Kagawa 
Univ and Kagawa prefecture (2008-2012 JST project). For 
educations of young researchers and technical staffs in the 
prefecture, Ms. Ishihara of the university joined our laboratory. 
(Makino, Kurita) 

 

Publications 

��2007-2011 

 [Original papers] 
 
2010 
1. Kamiya, S., Kurita, T., Miyagishima, A., Itai, S. and Arakawa, 

M. (2010). Physical properties of griseofulvin-lipid 
nanoparticles in suspension and their novel interaction 
mechanism with saccharide during freeze-drying. Eur. J. 
Pharm. Biopharm. 74(3), 461-466. 

 
2009 
1. Ohshima, H., Miyagishima, A., Kurita T., Makino, Y., Iwao, Y., 

Sonobe T. and Itai, S. (2009). Freeze-dried nifedipine-lipid 
nanoparticles with long-term nano-dispersion stability after 
reconstitution. Int. J. Pharm., 377, 180-184. 

2008 
1. Kamiya, S., Yamada, M., Kurita, T., Miyagishima, A., Arakawa 

M. and Sonobe T. (2008). Preparation and stabilization of 
nifedipine lipid nanoparticles, Int. J. Pharm. 354, 242-247. 
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Research 

Theme 1. Quantification of small amount of protein (Etsuro Ito, 
Ryuichi Okada, Mika Morikawa) 
We are developing the method to detect and quantify very tiny 
amount of a given protein in a small volume, such as in a single 
cell. We aim at establishing an enterprise to commercialize protein 
quantification reagents and kits based on this technique. Using our 
“enzyme cycling method”, it is now possible to detect protein with 
ten thousands as high sensitivity as ever. The improved method 
with more sensitivity and easier to handle will be available in the 
near future. 
Grant Support: Grants from Ministry of Education, Culture, Sports, 

Science and Technology, Ministry of Economy, Trade and Industry, 
Japan Society for the Promotion of Science, Japan Science and 
Technology Agency, and some foundations. 
Collaborations: With private companies and other universities. 
 
Theme 2. Computer simulation of ligand-receptor binding (Etsuro 
Ito) 
We are trying to clarify how receptors recognize their specific 
ligands, and the difference in the mechanism of receptor activation 
between agonists and antagonists by means of computer simulation. 
This might enables us to pave the way for the new drug 
development. We succeeded in the determination of important 
physical parameters in the ligand recognition and the receptor 
activation. The dynamics of ligand-receptor binding will be 
investigated more precisely in the near future. 
Grant Support: Grants from Japan Society for the Promotion of 
Science. 
Collaborations: With private companies and other universities. 
 
Theme 3. Onset mechanisms of Alzheimer disease and diabetes 
(Etsuro Ito, Ryuichi Okada, Mika Morikawa) 
We are attempting to clarify the onset mechanisms of Alzheimer 
disease and diabetes using samples obtained from 3xTg-AD mouse 
and human patients. In addition, the pond snail Lymnaea stagnalis 
is used to make clear the effect of insulin in the brain on long-term 
synaptic changes and long-term memory. 
Grant Support: Grants from Ministry of Education, Culture, Sports, 
Science and Technology, Ministry of Economy, Trade and Industry, 
Japan Society for the Promotion of Science, Japan Science and 
Technology Agency, and some foundations. 
Collaborations: With private companies and other universities. 
 
Theme 4. Histological analysis of cholinergic system in the brain of 
the terrestrial slug (Ryota Matsuo, Suguru Kobayashi) 
Acetylcholine has been postulated to be involved in the olfactory 
information processing in the olfactory center of a wide variety of 
animals including vertebrates and mollusks. We aimed at 
elucidating the spatial distribution of cholinergic neurons and fibers 
within the brain of the terrestrial slug Limax. Following the 
isolation of the cDNAs of acetylcholine esterase and choline 
acetyltransferase, we found that both of these acetylcholine 
function-related genes are expressed primarily in the procerebrum, 
the higher olfactory center of the slug. The application of an 
acetylcholine esterase inhibitor physostigmine substantially 
up-regulated the oscillatory frequency of the local field potential 
oscillation in the procerebrum. We are now also generating 
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anti-choline acetyltransferase antibody for immunohistochemical 
analysis of cholinergic fibers in the brain. 
Grant Support: Japan Society for the Promotion of Science, 
Grant-in-Aid for Scientific Research. 
 
Theme 5. Analysis of DNA endoreplication in the slug brain 
(Ryota Matsuo, Miki Yamagishi) 
Large neurons in the brain of mollusks often contain amplified 
DNA in their nuclei. This phenomenon is called “endoreplication” 
although it is not yet known whether the whole genome is 
multiplied (polyploidy) or only a specific region of the genome is 
amplified as in the case of a polytene chromosome in a salivary 
gland of Drosophila larva. It has been hypothesized by Gillette 
(1991) that endoreplication is an adaptive response of motor 
neurons to adjust their nerve projections and protein synthesis to an 
increasing body size during the growth of an animal. To test this 
hypothesis, we prepared the slugs whose body weight was 
differentially increased or suppressed by providing a plenty of food 
or depriving food, respectively, and investigated their brain sizes 
and DNA endoreplication. In the weight-increased slugs, 
subesophageal ganglia showed a prominent increase in size while 
the cerebral ganglia showed their size increase to a lesser extent. 
Moreover, in the BrdU-labeling experiments, we found that a far 
larger number of neurons incorporated BrdU into their nuclei in the 
weight-increased slugs in comparison to the weight-suppressed 
slugs. Moreover, gene expression was substantially enhanced per 
neuron in the weight-increased slugs. These results strongly 
support the idea that DNA endoreplication is triggered by an 
increase in body weight. We are now investigating the mode of 
DNA endoreplication by means of quantitative genomic PCR to see 
whether the whole genome or only the necessary parts of the 
genome are amplified. By exploiting the newly developed “brain 
implantation technique”, we are also trying to determine what 
triggers DNA endoreplication in the neuron, - such as soluble 
factors in the hemolymph as nutrition or insulin or retrogradely 
transported trophic factors from the target organs -. Some parts of 
the data have been published in J Neurosci (31, pp 5596-5604 
(2011)). 
Grant Support: Japan Society for the Promotion of Science, 
Grant-in-Aid for Scientific Research, Narishige Zoological Science 
Award, Narishige Neuroscience Research Foundation, and a Grant 
for Joint Research Programs of Tokushima Bunri University. 
 
Theme 6. Development of RNAi technique in the brain of the slug 
(Ryota Matsuo, Suguru Kobayashi) 
RNAi is a useful technique to investigate the gene functions in a 
living animal or organ. There are a few reports on the successful 
gene suppression in the molluscan animals, but not in the terrestrial 
slugs as far as we know. We here carried out RNAi experiments 
using the visceral giant cells (VGCs) as the target neurons because 
the VGCs are the largest within the slug’s brain, which are 

amenable to the intracellular injection of dsRNA. Of the two 
dsRNAs designed for NdWFamide gene, which is highly expressed 
in the VGCs, one dsRNA successfully reduced the amount of the 
transcript detected in in situ hybridization, but the other failed. 
Control dsRNA targeted to EGFP did not affect the signal of 
NdWFamide mRNA. We will further try different protocols to 
develop an efficient dsRNA method applicable to the brain of the 
slug. 
Grant Support: Japan Society for the Promotion of Science, 
Grant-in-Aid for Scientific Research. 
 
Theme 7. Analysis of the giant neurons VGCs (Ryota Matsuo, 
Suguru Kobayashi)  
The visceral giant cells (VGCs) are the two largest neurons in the 
brain of the slug. A gene for cardioactive neuropeptide 
NdWFamide is highly expressed in these neurons. We further 
characterized these neurons by analyzing the morphological 
features. We also investigated the spatial expression patterns and 
the genomic structure of NdWFamide gene. The two VGCs 
projected neurites bilaterally out within the anterior pallial and 
posterior pedal nerves. They also projected out from either one of 
the intestinal, anal, or right posterior palial nerves. The expression 
patterns of NdWFamide mRNA (investigated by in situ 
hybridization) and the peptide (investigated by 
immunohistochemistry) were largely consistent in between. We 
also showed that the NdWFamide gene consisted of 5 exons 
spanning at least 17 kb of the genome. These results have been 
published in Comp Biochem Physiol B (160, 89-93 (2011)). 
Grant Support: Japan Society for the Promotion of Science, 
Grant-in-Aid for Scientific Research. 
 
Theme 8. Modulation of oscillatory neuronal synchronization by 
neurotransmitter and neuropeptide in odor information processing 
(Suguru Kobayashi)   
In the olfactory center of terrestrial animals, changes in the 
oscillatory frequency of the local field potential (LFP) are thought 
to be involved in olfaction-based behavior and olfactory memory. 
We study GABAergic and FMRFamidergic neuromodulation of 
oscillatory activity in odor information processing of the 
procerebrum (PC) in the land slug Limax valentianus. We found 
that GABA and FMRFamide are present in the PC and these 
modulatory roles are involved in the oscillatory neural network of 
the PC. A part of results for FMRFamidergic neurons are published 
in Eur. J. Neursci. We use electrical and optical recording methods 
to understand the role of oscillatory dynamics in odor recognition 
and memory storage.  
Grant Support: Japan Society for the Promotion of Science, 
Grant-in-Aid for Scientific Research. 
Collaborations: With other universities. 
 
Theme 9. Analysis of molecular mechanism for learning and 
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memory formation in Lymnaea stagnalis (Hisayo Sadamoto)  

In the pond snail Lymnaea stagnalis, we have been working on the 

analysis of the mechanism for learning and memory formation.  

Especially, we are focusing on the molecular events in particular 

neurons that are hypothesized to be the sites of long-term memory 

formation and storage. Lymnaea can acquire conditioned taste 

aversion (CTA) learning and they can keep the memory longer than 

one month (long-term memory). Now we confirmed that the 

expression levels of several genes, including cAMP-responsive 

element binding proteins (CREBs) and serotonin transporter 

(SERT), were changed after learning. The transcription factor 

CREBs are known to be the regulator of the gene expression for 

memory formation, and SERT plays a key element in the regulation 

the synaptic serotonin transmission in the key neuron for CTA 

learning. 

Grant Support: Japan Society for the Promotion of Science, 

Grant-in-Aid for Scientific Research. 

 

Theme 10. Mechanism of communication between honeybees 

(Ryuichi Okada) 

The honeybee is one of the well-known social insects. We are 

interested in the mechanism how honeybees communicate each 

other by biological approaches and computer simulations. We 

constructed a Markov model for honeybee foraging behavior and 

performed simulation experiments. We found that the dancing 

behavior with information transfer about feeder places was 

advantageous when the variance of the directional information was 

less than 15 degree. On the other hand, when the variance was 30 

degree or more, dances with a directional information transfer was 

no longer advantageous. We also found that the directional 

information must be more accurate along with an increase in 

distance between the feeder and their hive. We are now planning a 

biological experiment to compare our simulation results with 

biological data obtained from our experiments. 

Grant Support: Ministry of Education, Culture, Sports, Science 

Japan, Grant-in-Aid for Scientific Research. Yamada Bee Farm 

Grant for Honeybee Research. 

 

Theme 11. Characterization of gravity sensing genes of ascidians  

 (Motoyuki Tsuda)  

Approximately 50 genes in human, have been known to be 

responsible for genetic hearing disorders. We have identified seven 

genes that are homologues of human hearing disorder genes as 

candidates of genes involved in the gravity sensing of larvae of a 

simple model chordate, the ascidian Ciona intestinalis. These genes 

include tyrosinase, prestin, cadherin-23, TRPA, TRPN, TyrpA, and 

TyrpB. Gene expression patterns, protein localization, and functions 

of these genes were analyzed by in situ hybridization, 

immunohistochemistry, targeting knockdown with antisense 

morphilino oligonucleotides, intracellular calcium imaging, and 

fluorescent X-ray imaging. We have shown that these genes are 

specifically expressed in the otolith, the gravity sense organ of the 

larva. Functions of gravity sensing genes were analyzed by 

combination of behavior analysis and targeting knockdown using 

antisense morphilino oligonucleotides. So far, we have knocked 

down tyrosinase, tyrpA, tyrpB, prestin, and CDH23. Function of 

tyrosinase was shown to be required for gravity sensing behavior of 

the larva.  

Grant Support: Grants from the 21st Century COE Program 

(University of Hyogo) from Ministry of Education, Culture, Sports, 

Science and Technology and Japan Society for the Promotion of 

Science. 

Collaborations: With other universities. 
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Research 

We have been mainly investigating the molecular mechanisms of 
immortalization of human normal cells, cancerization of human 
immortal cells, and differentiation of germ cells. The present 
research areas of interest, are as follows,  
1. Mechanisms of immortalization of human normal cells  
1-1  Control of life span in human fibroblasts and endothelial cells  
  It is widely accepted that telomerase, which compensates for 
telomere shortening, govern cellular life span. Telomerase is 
activated in most of human malignant neoplasms. And ectopic 
expression of telomerase may endow some kinds of human somatic 
cells with indefinite proliferation capacity, i.e., immortality. On the 
basis of this strategy, we have transfected hTERT gene into human 
normal skin fibroblasts and vascular endothelial cells, and finally 
established several immortal cell lines.  
  To clarify the changes in gene expression required for 
immortality, we investigated intrinsic responses required in 
acquiring immortality. Thus, we compared by real-time RT-PCR 
the changes in the expression levels of the cell cycle and 
apoptosis-related genes in human normal fibroblasts and 
endothelial cells versus hTERT-transfected cell lines. We found 
that immortal fibroblast cell lines upregulated cell-cycle promoting 
genes and down-regulated apoptosis-inducing genes at early phase 
after transfection, whereas the endothelial cell did not. In addition, 
the microarray analysis of the fibroblast cell lines revealed that the 
dysregulated genes during cellular immortalization were different 
from those found in endothelial cells, which probably have 

acquired telomere maintenance ability by expressing exogenous 
hTERT. These findings indicate that cell-type specific gene 
expression after telomerase expression may be important to acquire 
telomere-maintenance capacity and immortality in some 
non-cancerous human cells. A future investigation of the cell-type  
specific molecules investigated in these process may elucidate the 
differences in the capacity of acquiring immortality in cancer and 
normal somatic cells.  
1-2  EBV-transformed B-lymphoblastoid cells 
  It is well known that Epstein-Barr virus (EBV) -infected B 
lymphoid cells are maintained in culture for long period, however 
only few of which becomes immortal during cell culture passages. 
We studied phenotypic characteristics of pre-, post-immortal and 
tumorigenic human B-lymphoblastoid cell lines (LCLs) established 
from normal B cells with the same genetic background. 
Pre-immortal LCLs showed low telomerase activity and a normal 
diploid karyotype, while post-immortal LCLs showed much higher 
telomerase activity and maintained a clonal aneuploidic state. 
Among five post-immortal LCLs tested, LCLs N0005 and N6803 
formed colonies in agar medium and showed a marked aneuploidy. 
And N6803 was transplantable into nude mice indicating that it 
gained a complete malignant property, but all pre-immortal LCLs 
and the remaining three post-immortal LCLs lacked these 
characteristics. The products of tumor suppresser genes, 
p16(INK4A) and pRb were downregulated in N0005 and N6803 
LCLs, and the p53 gene was mutated in N0005 LCL. These results 
indicated that some pre-immortal EBV-transformed LCLs can 
become immortal and then, tumorigenic in vitro culture, and that 
these LCLs will provide an in vitro model of tumorigenesis 
induced by EBV. 
  For further screening of genes involved in immortality and 
malignancy in EBV-transformed LCLs, we performed microarray 
analysis between pre- and post-immortal LCL and obtained a list of 
up- or down-regulated genes during cell immortalization. Cloning 
of each genes and elucidation of their role in immortalization is 
now under investigation. 
1-3  Aim for application to clinical disorders (cell therapy) 
  The immortal endothelial cell lines obtained in our lab can be 
applied for clinical use of aging-related disorders, such as 
atherosclerosis lesions. One of these immortal endothelial cell (EC) 
lines, IMEC-1, retained a normal morphological feature of young 
endothelial cells and proliferated in response to specific angiogenic 
factors, such as bFGF. Thereafter, we assessed the carotid balloon 
catheter injury model, in which neointima formation have 
developed by denudation of the left common carotid artery, and 
examined the effect of implantation of immortal ECs into the 
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denuded area of mouse carotid artery. Two weeks after the 
implantation of IMEC-1, neointima formation was significantly 
thiner, compared with that in control carotid injected with saline. 
These results suggest that implantation of immortal ECs may be of 
potential therapeutic value in vascular injury, and a possible 
treatment strategy for the prevention of the progression of 
atherosclerosis and restenosis after angioplasty. In this way, our 
long-term goal is to improve age-related disorders by replacing 
aged, disfunctional cells to immortal, functional cells (that is cell 
therapy). 
1-4 Establishment of human iPS cell lines from normal fetal lung 
fibriblast, TIG-1 
  TIG-1 is a normal human fibroblast strain which has been used 
extensively on studies of cellular senescence and numerous data on 
it have been accumulated at molecular level. Recently, a method  
for generating induced pluripotent stem cells (iPSCs) was 
developed. We introduced four reprogramming genes to TIG-1 and 
succeeded to isolate colonies which had embryonic stem cells 
(ESC)-like morphologies. They expressed ESC marker, OCT4, 
SOX2, SSEA4 and TRA-1-81 proteins and OCT4 and NANOG 
transcripts, showing establishment of iPSC lines from TIG-1. The 
iPSC clones could differentiate to all three germ layers as shown by 
mRNA expressions for a-fetoprotein (endoderm), MSX1 
(mesoderm) and microtubule associated protein 2 (ectoderm). 
Immunostaining also detected a-fetoprotein, a-smooth muscle actin 
and b-tubulin. The iPSCs formed tetatoma containing all three 
germ layers in SCID mice. Thus, by comparing aging of parental 
TIG-1 cells and differentiation to myofibroblasts from iPSCs, we 
will be able to reveal and exact differentiation in process between 
senescence and terminal differentiation. 
 
2.  Differentiation of germ cells. 
  We have cloned a novel cDNA encoding a testis-specific 
metallothionein-like protein, tesmin, by randomized RT-PCR on 
RNA from mouse tissues. Two tesmin-related transcripts (2.2 and 
1.8 kb) in mouse and one (2.1 kb) in human were detected and 
sequenced. These encode a cysteine-rich 60 kDa protein (475 
amino acid residues) that contained a metallothionein-like motif. A 
search of databases indicated that tesmin is a member of the 
CXC-hinge-CXC family, which is highly conserved through plants, 
tetrahimena, C. elegans, mouse and human. 
  In situ hybridization analysis in adult mouse testis showed that 
tesmin is specifically expressed in spermatocytes. Quantitative 
RT-PCR at different stages of mouse postnatal development (days 
4, 8, 12, 18, and 42) revealed that tesmin is expressed as early as 
day 8 and coincides with the entry of germ cells into meiosis. 
Furthermore, adult W/Wv sterile mice that harbor the c-kit 
mutation was found to lack tesmin expression. The gene is assigned 
to mouse chromosome 19B, which translocated (11;19) in male 
sterile mice. 
  An immunohistochemical study indicated that tesmin exhibits 

dynamic changes in subcellular localization during 
spermatogenesis. Before meiosis, it was localized in the cytoplasm 
of early to late spermatocytes and then translocated into the nucleus 
just before meiotic division. After meiosis, it appeared in 
spermatids, starting from the acrosomal vesicles, moving to the 
nuclear membrane and then to the caudal end as the spermatids 
elongated, and finally relocating into the cytoplasm. Oxidative 
stress by cobalt chloride, as well as by diethylmaleate, induced 
premature translocation of tesmin from the cytoplasm to the 
nucleus and apoptotic morphologyin spermatocytes. A study on the 
mechanism of shuttling of tesmin between nucleus and cytoplasm 
is now intensively under way in this lab. 
  We recently observed tesmin is phosphorylated in testis of 
mouse and rat. Furthermore, in a cultured germ cell line (GC2 
cells) transfected with mouse tesmin cDNA, tesmin was also 
phosphorylated. A treatment of the cells with TPA, PKC (protein 
kinase C) activator was found to stimulate phosphorylation of 
tesmin. Thus, tesmin is considered to play an important role in 
signal transduction pathways involved in the process of 
spermatogenesis and spermiogenesis, possibly multiple stages of 
sperm maturation and/or morphogenesis. 
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Research 

I. Gene expression analysis of mouse embryonic carcinoma P19 
cells induced to form neural cells. (Rie Komori, Takanobu 
Kobayashi and Hiroshi Miyazawa) 
   Mouse embryonic carcinoma P19 cells are pluripotent cells that 
can be induced to differentiate into multiple cell types by cellular 
aggregation in the presence of differentiating agents. When 
aggregated in the presence of all-trans retinoic acid (ATRA), P19 
cells differentiate into neural cells (including neurons and glia 
cells), whereas the same cells aggregated in the presence of DMSO 
differentiate into cardiomyocytes. These cells can simulate the 
molecular and morphological events occurring during early 
embryonic development, and have been used extensively as a 
model to study the molecular mechanisms controlling the process 
of differentiation into cardiomyocytes or neural cells. 
    To identify the genes associated with induction of neural 

differentiation, we carried out a transcriptome analysis of P19 cells 
induced to form neural cells by ATRA. We employed the DNA 
microarray method, which can produce an accurate and derailed 
profile of gene expression. Numerous genes were activated in P19 
cells in response to ATRA treatment. We compared the expression 
profiles from control (undifferentiated) and ATRA-treated P19 
cells, which provided an abundance of information about the gene 
products involved in neural differentiation. We confirmed the 
sequential expression patterns of some genes over the course of 
differentiation. We are investigating the relationship between 
ATRA treatment and expression patterns of these genes, 
interactions with other factors, and functions in neural 
differentiation. These findings will provide useful clues to a more 
comprehensive understanding of the complex processes involved in 
the induction of neural differentiation. We are undertaking 
additional investigations to better understand the role played by 
these genes during the induction of neural differentiation.   
 
II. Regulation of DNA replication machinery (Hiroshi Miyazawa) 
    DNA contains the genetic information which can be viewed as 
the organism’s vital plan. Maintenance and replication of DNA, 
and the expression of the genetic information in DNA are the bases 
for life.  In addition, information units of more than 109 are 
packaged and condensed in the nucleus of living cells. The 
condensation/decondensation of DNA molecules is dynamically 
repeated in growing cells during development and differentiation, 
necessitating strict control of the expression of genetic information. 
   Our purpose is to elucidate the functions of DNA replication 
factors and the proteins interacting with replication factors, and to 
ask how these factors act in various reactions occurring in DNA, 
such as DNA repair or transcription. We are investigating the 
behavior of these factors in nuclear structure, and studying how the 
DNA replication machinery is regulated during the cell cycle and 
cell differentiation. 
   So far, we have found that the second largest subunit of DNA 
polymerase ε (DPE2) interacts with SAP18, a polypeptide 
associated with the co-repressor protein Sin3. DNA polymerase ε is 
involved in chromosomal DNA replication, DNA repair and 
cell-cycle checkpoint control in eukaryotic cells. The Sin3 complex 
consists of several peptides containing the histone deacetylases, 
HDAC1 and HDAC2. By deacetylating histones in the 
chromosome, HDAC condenses chromatin structure, resulting in 
the repression of gene expression.  The interaction of HDAC 
activity with replication factors predicts that DNA polymerase ε is 
involved in the maintenance of chromatin structure and 
transcriptional silencing during DNA replication. Thus DNA 



Laboratory of Molecular Biology 
polymerase ε appears to be involved in epigenetic regulation. We 
are investigating how the interaction of DNA polymerase ε and the 
replication complex with proteins involved in epigenetic regulation 
(i.e. DNA methyltransferases, histone acetylases and deacetylases, 
and so on) change in the process of DNA replication and cell 
differentiation.   
 
III. DNA Oxidation, Point Mutation and DNA repair. (Katsuhito 
Kino) 
   The genome is constantly assaulted by oxidation reactions that 
are likely to be associated with oxygen metabolism, and oxidative 
lesions are generated by many of these oxidants. Such 
genotoxin-induced alterations in the genomic message have been 
implicated in aging and in several pathophysiological processes, 
particularly those associated with cancer. 
1. Guanine Oxidation 
   Photosensitized oxidation of guanine provides various 
oxidation products, including 8-oxoguanine (8-oxoG) and 
imidazolone. Riboflavin (vitamin B2) is known to be an effective 
photosensitizer for the oxidation of guanine. We have 
demonstrated: the user-friendly synthesis and photoreaction of a 
flavin-linked oligonucleotide; the practical synthesis of 
hydroxyethyl-flavin from commercially available riboflavin; and 
the preparation of a flavin-linked oligonucleotide using a 
phosphoramidite of hydroxyethyl-flavin. To demonstrate the 
usefulness of this method, the flavin-linked oligomer was 
synthesized. The flavin-linked oligomer and its complementary 
oligomer containing 8-oxoG were then irradiated under UV light 
(366 nm) at neutral pH. Enzymatic digestion of the irradiated 
mixture indicated that the 8-oxoG residue was oxidized to 
imidazolone. These results demonstrated that 8-oxoG is effectively 
oxidized to imidazolone by photosensitization of the terminal 
flavin via a hole-transfer mechanism, and imidazolone is formed by 
one-electron oxidation of 8-oxoG at neutral pH. 
    In addition, 8-OxoG was specifically oxidized by iodine with 
aqueous KI. Under acidic conditions, the major product was 
dehydro-guanidinohydantoin. Under basic conditions, two 
diastereoisomers of spirohydantoin were chiefly obtained. In 
addition, unstable diimine was detected for the first time. 
2. Point Mutation by Guanine Oxidation. 
   The guanine base (G) in genomic DNA is highly susceptible to 
oxidative stress because it has the lowest oxidation potential. 
Therefore, G-C-->T-A and G-C-->C-G transversion mutations 
frequently occur under oxidative conditions. One typical lesion of 
G is 8-oxoguanine (8-oxoG), which can pair with A, and this 
pairing may cause G-C-->T-A transversion mutations. Although 
the number of G-C-->C-G transversions is rather high under 
specific oxidation conditions such as riboflavin photosensitization, 
the molecular basis of G-C-->C-G transversions is not known. 
    We have shown that Iz is a key oxidation product of G when 
8-oxoG in DNA photosensitized with riboflavin or anthraquinone. 

Primer extension experiments have demonstrated that Iz can 
specifically pair with G in vitro. Thus, specific Iz-G base pair 
formation can explain the G-C-->C-G transversion mutations that 
appear under oxidative conditions. 
    Moreover, we found that guanine is preferentially 
incorporated opposite 2,2,4-triamino-5(2H)-oxazolone (Oz) by 
eukaryotic DNA polymerases alpha, beta and epsilon, and we first 
propose the chemical structure of an Oz:G base pair having 
hydrogen bonds. Especially, since DNA polymerases alpha and 
epsilon play an important role in eukaryotic DNA replication, our 
results indicate that Oz is the premutagenic lesion that causes 
G:C-C:G transversions. Our results first clarify the mechanism of 
G:C-C:G transversions in eukaryote, and we mention the chemical 
consideration in guanine insertion opposite Oz. Thus we believe 
that our present study has novel insights into the molecular 
mechanism of point mutations underlying the first trigger which 
causes several diseases. 
3. Chemistry of flavins 
   Photoirradiation in the presence of riboflavin led to guanine 
oxidation and the formation of imidazolone. Meanwhile, riboflavin 
itself was degraded by ultraviolet light A (UV-A) and visible light 
(VIS) radiation, and the end product was lumichrome. VIS 
radiation in the presence of riboflavin oxidized guanine similarly to 
UV-A radiation. Although UV-A radiation with lumichrome 
oxidized guanine, VIS radiation with lumichrome did not. Thus, 
UV-A radiation with riboflavin can oxidize guanine even if 
riboflavin is degraded to lumichrome. In contrast, following VIS 
radiation degradation of riboflavin to lumichrome, VIS radiation 
with riboflavin is hardly capable of oxidizing guanine. The 
consequences of riboflavin degradation and guanine photooxidation 
can be extended to flavin mononucleotide and flavin adenine 
dinucleotide. In addition, we report advanced synthesis; 
carboxymethylflavin was obtained by oxidation of 
formylmethylflavin with chlorite and hydrogen peroxide; 
lumichrome was obtained by heating of formylmethylflavin in 50% 
AcOH; lumiflavin was obtained by incubation of 
formylmethylflavin in 2 M NaOH, followed by isolation by 
step-by-step concentration. 
 
IV. Identification of novel low molecular compounds that inhibit 
binding of NF-κB to DNA (Takanobu Kobayashi) 
   The nuclear transcription factor-κB (NF-κB) is one of the 
central regulators of an organism’s response to various stress 
signals. In response to an extracellular signal, NF-κB translocates 
into the nucleus, binds to DNA, and activates the transcription of 
specific genes. NF-κB regulates the transcription of a number of 
genes involved in immune and inflammatory pathways and in 
apoptosis.  Dysregulation of NF-κB contributes to a variety of 
pathological conditions. Therefore, the down-modulators of NF-κB 
could have important therapeutic implications. One of the strategies 
for the down-regulation of NF-κB transcriptional activity is the 
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specific inhibition of the DNA binding of NF-κB.  
   We have screened a virtual library using our structure-based 
computational screening method, thus enabling us to identify 
several compounds that inhibit DNA-NF-κB interactions. In our 
most recent studies, the inhibitory effects of the hit compounds 
selected from the virtual library were measured using fluorescence 
correlation spectroscopy (Olympus MF20) and an Electrophoresis 
Mobility Shift Assay.  Using these methods, we found some 
compounds that inhibit the DNA-NF-κB interaction. We expect 
that these compounds may down-modulate the transcriptional 
function of NF-κB. 
 
V. The improvement in safety of oysters harvested in Shido Bay 
   Oysters cultured in Shido Bay are noted products in Sanuki city, 
and they are only for cooking. Oysters harvested in bad growing 
environment cause gastroenteritis if you eat them without cooking. 
The gastroenteritis is due to noroviruses or some kinds of bacteria 
contaminated in oyster gastrointestinal organs. To improve safety 
of oysters harvested in Shido Bay, we will research the growing 
environment of the oysters and investigate whether the oysters have 
pathogenic microorganism such as norovirus. Next, we will 
construct the new methods for removing pathogenic microorganism 
from oysters. 
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Research 

I. Analysis of the molecular mechanism by which 

lysophospholipids regulate inflammatory responses in RA 

synovial cells. 

Investigators: Hiromi Nochi and Koichi Tamoto. 

     In the previous studies, we assessed the role of 

lysophosphatidic acid (LPA) and synovial fluid of rheumatoid 

arthritis (RA) patients in COX-2 induction in fibroblast-like RA 

synovial cells. We found that synovial fluid from RA patients 

stimulated COX-2 induction, which was associated with 

prostaglandin E2 production, in RA synovial cells. The synovial 

fluid-induced responses were inhibited by pertussis toxin, Gi/0 

protein inhibitor, and by Ki16425, antagonist for LPA receptors 

(LPA1 and LPA3). Indeed, LPA effectively induced COX-2 

expression and prostaglandin E2 production. The LPA-induced 

actions were markedly inhibited by pertussis toxin and Ki16425. 

Furthermore, LPA synergistically enhanced IL-1-induced COX-2 

expression and prostaglandin E2 production in a manner sensitive to 

pertussis toxin and Ki16425. RA synovial cells abundantly 

expressed LPA1 receptor compared with other LPA receptor 

subtypes. The LPA content in RA synovial fluid was just the 

threshold to induced the action. These results demonstrated that 

LPA existing in the RA synovial fluid plays a critical role in 

COX-2 induction in collaboration with inflammatory cytokine, 

IL-1, in RA synovial cells.  

     The local acidification of extracellular pH causes augmentation 

of cell proliferation as observed in the cancer tissue and the 

inflammatory site. In RA, the proliferation of synovial cell is 

abnormally augmented and the pH of synovial fluid from RA patient 

is lower than that of normal synovial fluid. Therefore, we examined 

the possibility that the local acidification in intraarticular cavity may 

affects the inflammatory responses and contributes to exacerbation of 

pathological condition in RA. We found that extracellular acidic pH 

induced COX-2 and ADAMTS-4 expression through Gq-coupled 

proton-sensing receptor (OGR1) in RA synovial cells. Furthermore 

extracellular acidic pH synergistically enhanced LPA-induced 

COX-2 and ADAMTS-4 expression. Furthermore, LPA-induced 

COX-2 expression under acidic condition lasted for several hours, 

though the LPA-induced COX-2 expression under physiological 

condition was transient. To examine details of the intracellular 

signaling mechanism by which COX-2 and ADAMTS-4 induction 

are regulated under acidic circumstances, further studies are now 

under way. 

 

II. Analysis of the mechanism by which weakly basic agents 

regulate leukocyte functions through giant granule formation. 

Investigators: Yoshimitsu Kiriyama, Hiromi Nochi and Koichi 

Tamoto. 

     Membrane traffic, such as degranulation, endocytosis, 

exocytosis and vesicle fusion, plays an important role in leukocyte 

functions during inflammation and allergic responses. However, 

mechanisms of membrane traffic in leukocytes have not been fully 

clarified yet. In the course of our investigation of the effects of 

weakly basic agents on leukocytes, we found that these agents 

induced giant autolysosomes correlated with inhibition of 

degranulation in leukocytes and high concentration of weakly basic 

agents inhibited autophagy. We found that only GABARAPL1 

mRNA among LC3 family members and mitochondria protein Nix 

mRNA are upregulated by weakly basic agents or mitochondrial 

membrane potential disrupter, CCCP. These results suggest that 

GABARAPL1 may play an important role in mitophagy, an 

autophagy-related pathway specific for mitochondria. Further 

studies on the mechanism of autophagy are under way. 

 

III. Isolation and identification of active components in royal 

jelly which regulate cell growth of human osteosarcoma MG-63 

cells.  

Investigators: Hiromi Nochi and Koichi Tamoto. 

     Royal jelly contains a variety of molecules biologically 

active towards various types of cells. We recently found that an 

water-soluble extract of royal jelly inhibited COX-2 expression and 

cellular proliferation in osteosarcoma MG-63 cells. To identify 

active components in royal jelly that regulate cellular proliferation 

of MG-63 cells, a water-soluble extract of royal jelly was separated 

by HPLC. The molecular structure of substances thus isolated was 

analysed and the structures of 10 substances were determined. 
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AMP N1-oxide and adenosine N1-oxide were found to be active 

component in royal jelly that inhibits cellular proliferation by 

inducing G0/G1 cell cycle arrest in MG-63 cells. These results 

suggest that AMP N1-oxide and adenosine N1-oxide existing in 

royal jelly might be a useful therapeutic agent for treatment of bone 

cancer. Further studies on the action mechanism of the compound 

are now under way. (Collaborations with Associate Prof. Osamu 

Shirota and Prof. Setsuko Sekita at Kagawa School of 

Pharmaceutical Sciences, Tokushima Bunri University, and Mr. 

Masahiko Sai and Dr. Tatsuhiko Itoh at Institute of Health Care, 

Morinaga & Co. Ltd.)  

  

IV. Structural and functional analyses of guinea pig CR3.  

Investigators: Hiromi Nochi and Koichi Tamoto. 

     The complement receptor type 3 (CR3) is a hetero-dimeric 

molecule consisting of the α and the β subunits. This molecule is 

involved in leukocyte adhesion reactions through its binding to a 

variety of ligand molecules. Recently, we found that guinea pig 

CR3 acts as an HA binding protein. However, the localization of 

the ligand binding site on this molecule has not been studied. To 

solve the problem, we first analyzed the primary structure of the 

CR3 α subunit and compared it with that of the human CR3 α 

subunit. We found that the guinea pig CR3 α subunit, but not the 

human CR3 α subunit, possesses a BX7B motif that is known to be 

involved in the HA binding activity of the RHAMM molecule. 

Other HA binding structures such as the Link module that is shared 

by most HA binding proteins was not found on the guinea pig or 

human CR3 α subunit. These results suggest the possibility that 

guinea pig CR3 but not human CR3 may use the BX7B motif of the 

α subunit in the interaction with the HA molecule. To further 

clarify the correlation between the function and molecular structure 

of this molecule, analysis of total primary structure of the β subunit 

is now in progress.  
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Research 

Molecular and neural mechanisms of eyeblink classical 

conditioning  

 

Introduction:  Associative learning is a fundamental form of 
cognition in humans and animals. Eyeblink classical 
conditioning (EBCC) is the form of associative learning that 
has been most extensively studied at the neurological and 
behavioral level. Its basic neural circuitry and neural 
mechanisms have been demonstrated to be similar in all 
mammals. Since the same paradigm is applicable to humans 

as well as non-human mammals, there is growing interest in 
EBCC for the study of human diseases of motor and memory 
impairment, in parallel with detailed studies of the molecular 
and neural mechanisms in animal models. 
   Typical EBCC experiments use a tone as the conditioned 
stimulus (CS), and a periorbital shock or corneal air puff as 
the unconditioned stimulus (US). By repeated presentations of 
the CS paired with the US, the CS comes to elicit an eyeblink, 
which is called the conditioned response (CR).  Previous 
studies have indicated that the cerebellum and brainstem are 
sufficient for delay conditioning in which the US is delayed 
and co-terminates with the CS. On the other hand, trace 
conditioning, in which a stimulus-free trace interval intervenes 
between the CS and US, requires other brain regions, 
including the hippocampus and the medial prefrontal cortex 
(mPFC). 

  Basic Functions of the Cerebellum and Brainstem:  To 
investigate the basic properties of the essential neural circuits 
in the cerebellum and brainstem, we have developed a 

decerebrate guinea pig preparation, in which a section is made 
between the thalamus and the superior colliculus and all of the 
brain tissue above the section is aspirated. Decerebrate 
animals readily acquire the CR in delay conditioning. When a 
longer tone CS is used, the learning becomes slower. These 
CRs are adaptive and appropriately timed relative to the US. 
Subsequent CS-alone trials cause extinction of the CR. These 
characteristics of eyeblink conditioning are similar to those 
reported previously in intact animals of various species, 
suggesting that the cerebellum and brainstem are sufficient for 
this type of learning. 

We also study trace eyeblink conditioning in decerebrate 
guinea pigs. A 350-ms tone CS is paired with a 100-ms 
periorbital shock US with a trace interval of either 0, 100, 250, 
or 500 ms. Decerebrate animals readily acquire the CR with a 
trace interval of 0 or 100 ms. Even in the paradigm with a 
500-ms trace interval, which is known to depend critically on 
the hippocampus in all animal species examined, the 
decerebrate guinea pigs acquire the CR, with the adaptive 
timing seen in the other paradigms with a shorter trace interval. 
However, it takes many more trials to learn when we employ 
the 500-ms trace paradigm rather than the shorter 
trace-interval paradigms, and the CR expression is unstable 
from trial to trial. When decerebrate animals are conditioned 
step by step with a trace interval of 100, 250, and 500 ms (in 
that order), they easily acquire the adaptive CR with the 
500-ms trace interval. However, the CR% decreases after the 
trace interval is shifted from 250 ms to 500 ms, a decrease that 
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is not observed with the shift from 100 ms to 250 ms. These 
results suggest that the cerebellum and brainstem can maintain 
the “trace” of the CS and associate it with the US even in the 
500-ms trace paradigm, but that the forebrain might be 
required to facilitate the association and stabilization of the 
memory. 

Cerebellar Cortical Mechanism of EBCC: Long-term depression 
(LTD) at parallel fiber-Purkinje cell synapses in the cerebellar 
cortex has been proposed as the neural substrate for EBCC. 
Since the glutamate receptor subunit δ2 (GluRδ2) is 
selectively expressed at the dendritic spines of the Purkinje 
Cell (PC) and is essential for the induction of cerebellar LTD, 
GluRδ2-null mice (in which cerebellar LTD is specifically 
impaired) provide a useful means to test the cerebellar LTD 
hypothesis. Mutant mice lacking GluRδ2 show severe 
learning impairment in delay conditioning, but learn normally 
in trace conditioning. This surprising finding has now been 
confirmed in experiments with another line of mutant mice 
lacking phospholipase Cβ4 and with wild-type mice subjected 
to intracerebellar injection of the NO synthase inhibitor 
L-NAME, both of which lack cerebellar LTD. Therefore, 
there may be variations in the cerebellar neural substrates for 
eyeblink conditioning, depending on the CS-US temporal 
overlap. 

We have recently found that the muscarinic acetylcholine 
receptor antagonist scopolamine and the NMDA receptor 
antagonist MK-801 impair learning in trace conditioning 
experiments with a zero trace-interval (trace 0 paradigm 
experiments) in GluRδ2-/- mice, and that the metabotropic 
glutamate receptor subtype 1 outside the cerebellum is 
essential for trace conditioning but not for delay conditioning. 
These findings suggest a contribution of the hippocampus to 
the LTD-independent learning mechanism. To examine this 
possibility further, we have looked at the effects of 
hippocampal lesions on learning in GluRδ2-/- mice. GluRδ2-/- 
mice whose dorsal hippocampi were aspirated exhibit severe 
learning impairment in the trace 0 paradigm experiments, 
while control GluRδ2-/- mice that received a lesion in the 
cortex overlying the hippocampus are able to learn promptly. 
Wild-type mice do not show such hippocampal dependency in 
the trace 0 paradigm. We therefore concluded that the 
hippocampus is essential for learning with a trace 0 paradigm 
when cerebellar LTD is disrupted. In contrast, GluRδ2-/- mice 
that receive post-training hippocampal lesions retain the 
memory as well as the control GluRδ2-/- mice do. The 
hippocampal lesion also does not affect memory retention in 
wild-type mice. These results suggest that the hippocampus is 
not essential for retention of motor memory with a trace 0 
paradigm in LTD-deficient mice. Thus, the present studies 
clearly argue that the hippocampus is essential for memory 
formation in cerebellar motor learning when cerebellar LTD is 
disrupted. These studies suggest that the neural network which 

underlies learning and memory is both flexible and robust.  
Application of EBCC to Studies of Human Memory Loss: In 

addition to its great advantage as a model system for learning 
and memory, EBCC is expected to have wide potential 
application to clinical studies, including motor impairment 
(e.g. Parkinson’s disease), dementia (e.g. Alzheimer’s disease 
(AD)), and other psychopathologies.  Such studies using 
mouse models of human memory loss (experiments using 
aged animals, senescence- accelerated SAMP8 mice, obese 
mice and model mouse of AD) are currently under way. 
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Research 

Since the expansion of the Institute of Neuroscience, Tokushima 
Bunri University April, 2007, all the staffs have been appointed 
joint members of the institute and have been involved in a 
collaborative research project aiming at etiology and early 
diagnosis of Alzheimer disease based on our expertise described 
below. This project has been supported by the MEXT. 

Our research in the Neurophysiology lab has focused on four 
topics in neuroscience: (1) the cellular and molecular mechanisms 
underlying plasticity at inhibitory GABAergic synapses in the 
central nervous system (CNS); (2) optical imaging of excitatory 
and inhibitory synaptic activities in the brain using 
voltage-sensitive dyes; (3) the molecular mechanisms for GABA 
receptor trafficking into inhibitory synaptic sites; and (4) the search 
for lead compounds that have therapeutic potential in the mental 
disorders associated with GABAergic synapses. 
   Numerous brain functions depend on the balance between 
excitatory and inhibitory synaptic activity in the CNS. Any changes 

in synaptic transmission therefore seriously affect brain function, 
often leading to neurological and mental disorders. In particular, 
GABAergic inhibitory synapses play a pivotal role in a number of 
mental disorders, which is reflected in the fact that one group of 
GABA receptor enhancers, benzodiazepines, includes the most 
frequently prescribed CNS drugs worldwide. Thus, elucidation of 
the mechanisms underlying regulation of the strength of inhibitory 
neurotransmission at GABAergic synapses provides not only basic 
information about brain mechanisms, but also may suggest critical 
strategies in the search for drug targets in mental disorders such as 
severe anxiety, depression and cognitive dysfunction. 
     Recently, we have been interested in the mechanisms 
underlying control of inhibitory neurotransmission at GABAergic 
synapses and have found three novel and distinct modes of synaptic 
modulation in the cerebellar cortex. First, the monoamines 
noradrenaline and serotonin, released from afferent inputs 
originating from the brainstem, elicit short-term and long-term 
enhancement of GABA release at inhibitory synapses between 
cerebellar interneurons and Purkinje cells, the sole output neuron 
from the cerebellar cortex. In short-term enhancement, activation of 
β2-adrenergic receptors in the nerve terminal of interneurons by 
noradrenaline leads to an acceleration of hyperpolarization- and 
cyclic nucleotide-gated cation (HCN) channels and depolarizes 
interneurons, which in turn causes repetitive action potentials and 
an increase in the frequency of spontaneous GABA release from 
the nerve terminals of interneurons. In long-term enhancement, the 
β 2-adrenergic receptor activation couples to stimulation of cyclic 
AMP-dependent protein phosphorylation and thereby enhances 
action potential-induced GABA release via protein kinase 
A-dependent increases in Ca2+ sensitivity of the release machinery, 
as well as the size of the readily releasable pool of GABA in the 
interneuron nerve terminal (Saitow et al., 2000, 2005). In addition 
to this presynaptic regulation of GABAergic inhibitory 
neurotransmission, ATP has been shown to enhance GABAergic 
transmission through a postsynaptic mechanism in which activation 
of P2Y-type purinergic receptors by ATP and its metabolites 
increases the sensitivity of GABAA receptors in Purkinje cells 
(Saitow et al., 2004; Ono et al., 2006). 
     Second, the cerebellar GABAergic synapse between 
interneurons and Purkinje cells is under the control of presynaptic 
inhibition induced by the excitatory neurotransmitter, possibly 
glutamate, released from the climbing fiber input (Satake et al., 
2000). The climbing fiber transmitter not only excites Purkinje 
cells but also acts on AMAP-type glutamate receptors in the 
presynaptic nerve terminal of interneurons to inhibit GABA release 
(Satake et al., 2004, 2006). The climbing fiber transmitter-mediated 
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inhibition of GABA release is caused by inhibition of voltage-gated 
Ca2+ channels in the presynaptic terminal following activation of 
AMPA receptors (Rusakov et al., 2005).  Therefore, the climbing 
fiber transmitter glutamate spills out of the synaptic cleft and 
reaches the presynaptic terminal of interneurons, thereby inhibiting 
GABA release through activation of AMPA receptors coupling to 
inhibition of Ca2+ channels in the nerve terminals.  
     A third form of novel synaptic mechanism that we found 
around cerebellar GABAergic synapses is cross-talk between 
GABAB receptors and Group I type metabotropic glutamate 
receptors (mGluR1); GABA released from interneurons acts on 
GABAB receptors expressed in the periphery of nearby excitatory 
synapses (peri-synaptic regions) between parallel fibers and 
Purkinje cells and enhances mGluR1-mediated slow synaptic 
excitation in Purkinje cells (Hirono et al., 2001). Therefore, under 
certain circumstances, GABA appears to elicit an excitatory action 
following cross-talk between its own receptors and metabotropic 
glutamate receptors. Furthermore, because mGluR1 is critically 
involved in synaptic plasticity, it is highly likely that a combination 
of GABAB receptors and its selective ligands is a promising 
therapeutic target for cognitive dysfunction.  

As exemplified above, the strength of inhibitory 
neurotransmission at GABAergic synapses in the CNS is 
modulated by multiple regulatory mechanisms, which will likely 
yield clues for developing therapeutics for the treatment of CNS 
diseases. Based on these findings and considerations, our aims 
include: (1) to further elucidate the cellular and molecular 
mechanisms that underlie synaptic modulation of inhibitory 
GABAergic transmission, and (2) to devise a drug screening 
system to search for potential lead compounds that fit the profile of 
GABA synapse enhancers. We are utilizing three approaches: (1) 
thin brain slices from rats mice combined with electrophysiological 
techniques using patch-clamp recordings, allow us to study the 
properties of GABAergic inhibitory synapses, both physiologically 
and pharmacologically; (2) optical recording of neuronal activity in 
the brain using VSDs (voltage-sensitive dyes), provides not only 
spatial information about brain activity but also a powerful means 
for screening neuron/synapse-acting compounds; and (3) primary 
cultures of neurons dissociated from the brain combined with 
confocal imaging and electrophysiology, which allow us to study 
the molecular mechanisms of GABAA receptor delivery into 
inhibitory synaptic sites.    

Combining these three different experimental approaches, we 
are now characterizing the synaptic mechanisms associated with 
the control at GABAergic inhibitory synapses as well as the neural 
mechanisms of learning and memory formation in the brain. We 
are pursuing the four research projects described above in order to 
gain further understanding of the brain mechanisms, which may 
lead to drug therapies for neurological and mental disorders caused 
by dysfunction of central GABAergic inhibitory synapses. 
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Research 

In the laboratory of radiochemistry, there are three main research 
projects; two by Taniguchi and one by Ueki. The outline of each 
research project will be described in the following section. 
 
Radiation chemical study of aqueous solutions of biomolecular 

and related compounds  (by Taniguchi) 
Spin trapping-ESR studies of unstable radicals  (by Taniguchi) 

Main research fields of Taniguchi belong to radiation chemistry 
of aqueous solutions of biomolecular and related compounds and 
physical chemistry of structure and reaction of short-lived radicals. 
In his early stage, unstable radicals formed in aqueous 
biomolecular solutions by irradiation of electron beam and gamma 
ray are detected and identified using ESR(electron spin resonance) 
absorption spectroscopy. The aim of these studies were to clarify 
the mechanism of radiation damage to a human body. 

Hydroxyl radicals �OH are considered to play much more 
important role in the radiation damage than hydrated electron e-

aq. 
To pursue the reaction of �OH, the following methods of �OH 
formation are utilized: chemical reagent systems (Ti3+, Fe2+ + H2O2 
→�OH + OH- + Ti4+, Fe3+), UV irradiation system (H2O2 + hν→ 
2�OH), and gamma- or electron- irradiation systems (e-

aq + N2O + 
H2O →�OH + N2 + OH- in N2O-saturated aqueous solutions). 

More recently, he is engaging in the collaborative research with 
Notre Dame Radiation Laboratory, U.S. using their in situ 
radiolysis- steady state and time-resolved ESR method. 
In this method, direct information can be obtained about the 
short-lived radicals produced in electron irradiated aqueous 

solutions. 
Spin trapping method is also introduced to irradiated aqueous 

systems to detect unstable radicals rather indirectly. Kinetic 
information is indispensable to the strict application of spin 
trapping technique to the irradiated systems and some necessary 
information is added using time-resolved ESR. 

 
The Study of the structure and the dynamics of proteins by 

means of site-directed spin-labeling ESR  (by Ueki) 
The spin label reagent attached to cysteine residue tells us its 

environment and the structural information of the protein through 
the ESR spectrum. In other words, the spin label acts as a reporter. 
In the case of two spin labels introduced into a protein, we can get 
the distance between two labels� by the spectrum. The merit of 
this method is that we can monitor only the spin label whatever the 
sample condition is. So we can measure the membrane protein in 
lipid for example, that is difficult to measure by other spectroscopic 
method.  
 Now we study the structure and the function of a protein called 
troponin on muscle thin filament, which controls the calcium 
induced muscle contraction. Cardiac troponin is a important protein 
in connection with heart failure. We especially investigate the 
relationship between the structure and the phosphorylation of 
cardiac troponin. The phosphorylation of cardiac troponin is a key 
mechanism of beta-adrenergic regulation in heart function. 
Recentry, we focus on the study of the PKA phosphorylation of 
N-terminal domain of troponin I, and the consequential change of 
the interaction and the structure in troponin complex. 
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Research 

1. Integrated study on pharmacokinetics and pharmacodynamics 
for efficient drug discovery and on the optimum drug therapy 

2. Basic and clinical analysis of drug-metabolizing enzyme and 
transporters influencing pharmacokinetics and pharmaco- 
dynamics 

3. Basic research on the toxicity mechanism of drugs, xenobiotics 
and their active metabolites 

 
The elucidation of relationship between pharmacokinetics (PK) 

and pharmacodynamics (PD) of drugs is critical not only for the 
discovery of novel drugs but also for their optimum uses in clinical 
settings.  The effects of clinically used drugs are influenced by 
drug-metabolizing enzymes and drug-transporters.  Therefore, one 
of our major research projects is to push an integrated analysis of 
PK and PD for investigational drugs by characterizing in vivo 
drug-metabolizing enzymes and drug-transporters under 
physiological and pathological conditions. 

We are also conducting the research of mechanism(s) for the 
decrease in levels of serum thyroid hormones by xenobiotics and 
their active metabolites, and the species difference and 
extrapolation to human in these compounds-induced alteration of 
the hormone levels. 

In addition to these projects, we have also focused on 
simultaneous determination of polybrominated diphenyl ethers 
(PBDEs), hydroxylated (OH-) and methoxylated (MeO-) PBDEs 
found in marine sponge by atmosphere pressure chemical 
ionization tandem mass spectrometry (APCI-LC/MS/MS), and 
immunotargeting of liposome to tumor and endothelial cell 
expressed membrane type-1 matrix metalloproteinase 
(MT1-MMP). 
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Research 

Observation of the giant molecules by means of mass 
spectrometry: 
 
Mass Spectrometry (MS) has been developed and adopted to wide 
variety of analytical chemistry in recent years. 
Although MS was basically developed for high molecular weight 
substances in the field of biochemistry, the measurement of huge 
molecules over 10k Da is still very difficult.  This is caused by the 
ionizing problems, stability of the compounds and the existence of 
various impurities. 
We develop some new techniques to overcome these problems by 
using newly equipped FT-ICR mass spectrometer. 
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History 
  Joint research with Senka Pharmacy Co., Ltd was 

started for development of new drug in April, 2004.  

Structure determination of some micro bioactive 

substances, which Senka had continued searching for 

many years came to the final stage in those days.  The 

laboratory of analytical chemistry, which was engaged in 

the precise structure determination of the bio-micro active 

materials taken out from natural product, accomplished 

this study made full use of a analytical instrumentation 

installed in this faculty.  Furthermore, the synthesis of 

this compound was completed by a team of the laboratory, 

and biological activity of this lead compound was finally 

confirmed.  The study was forward in the project by 

Yamaguchi, Danjyo and Sei in the laboratory of analytical 

chemistry.  Later, Kanagawa and Yoshida were joined 

from Senka Pharmacy as the new members for the project, 

and finally established the new laboratory in the 

pharmaceutical science at Kagawa Campus, which 

superior facilities and researchers for new drug discovery. 

 
Purpose 
  Although remarkable development of the drug discovery has 
been made, an all around anti cancer drug with a few side effects is 
not yet obtained.  In this project, we perform the research to find 
curatives which are effective for treatment and the prevention ill 
such as cancer therapeutic drugs based on organic chemistry.   
Project   
�1  Search of bioactive substances came from natural  
  products and synthesis of candidate compounds.   
�2  Development of high throughput screening.   
�3  Development of new analytical methods and 
  mechanistic study of the candidate compounds. 
 
  To achieve this, we establish a new assey system for the 
candidate compounds and accomplish high throughput screening.  
Furthermore, we make full use of the latest analytical 
instrumentation in this faculty to promote swift and acurate 

structure determination. We also expect carrying out systematic 
structure investigation of highly active candidate compounds in 
detail.  
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Research 

There is no doubt that the future direction of the life science is “the 
development of therapeutic method of human diseases based on the 
understanding of pathophysiology at molecular level”.  Our final 
goal is the integrative understanding of the pathogenesis of human 
diseases from molecular to individual level.  To pursue this task, 
animal models for human diseases are beneficial experimental tools.  
From the analyses of these animals, we have a chance to combine 
analyses of molecular and cellular level with clinical changes at 
individual level.  Further, these animals are valuable, because we 
can obtain most early changes in the pathogenesis of diseases, 
which are hardly examined in human patients.  Thus one of the 
main methods of our division is histopathological analysis of these 
animals.  These analyses require systemic approaches from 
macroscopic anatomy, conventional histological methods, immuno- 
and in situ hybridization histochemical methods using light 
microscopy and electron microscopy.  Now we are trying to 
establish a system for analyses integrating these lesions identified 
by histological techniques with biochemical and molecular 
biological analyses.  We also pursue cooperative research projects 
with medical institutions outside our university for analyses using 
human materials that fulfill ethical criteria, depending on the 
progress in each research project.  These trials using good animal 
models for human disease are expected to contribute to the better 
understanding of the pathophysiology of human disease.  
Following are the detailed information of each research project. 
1. Expression of lanosterol 14alpha-demethylase (LDM, 

CYP51) in the central and peripheral nervous system and its 
changes in the processes of postnatal myelination and 
remyelination. 

 Lanosterol 14 alpha-demethylase (LDM, CYP51) is the only 
cytochrome P450 enzyme that is involved in cholesterol 
biosynthesis in eukaryotes. Anti-LDM antibody was raised in 
rabbits against a peptide of 19 amino acids located in the 
C-terminal. Western blot analysis of extracted proteins from 
systemic organs of mature rats using this antibody detected a 
protein with a molecular mass of 55kDa and reveled that its 
expression was high in the liver and sciatic nerve, moderate in the 
adrenal gland, testis and ovary, and low in the brain. 
Immunohistochemical analyses of the peripheral nerve indicated 

that LDM-immunoreactivity (IR) was localized in the myelin 
sheath. LDM-IR was colocalized with myelin basic protein 
(MBP)-IR in the cerebral white matter and both IRs increased from 
postnatal 2 weeks (P2W) to P3 - 4W and decreased at P8W. In 
accordance with this finding, Western blot analyses of the white 
matter, which was separately cut from P0 – 8W rat brain by laser 
capture microdissection, indicated that LDM-IR was low at birth, 
increased during the postnatal development and reached a peak at 
P2 – 3W, then decreased. Proteins with molecular masses of 15 - 
26kDa, which were specifically reacted with the anti-LDM 
antibody, inversely increased after P3W compared with a band of 
55kDa protein. Demyelination and remyelination were induced by 
feeding ICR mice with powder diet containing cuprizone for 6 
weeks and then with normal diet for 5weeks, respectively. 
Immunohistochemical analyses indicated that LDM-IR in the white 
matter decreased during the progress in demyelination, then, 
increased during the processes of remyelination, preceding the 
change in MBP-IR. Western blot analysis confirmed such a change 
in 55kDa protein and inverse expression patterns of 15 - 26kDa 
proteins. These data indicated the expression of LDM (a 55kDa 
protein) is regulated counterbalancing with those of 15 - 26kDa 
proteins during postnatal myelination and postnatal remyelination.  
2. Expression changes of stearoyl-CoA desaturase isoforms in 

neuronal and glial responses to various kinds of brain injury.  
 Stearoyl-CoA desaturase (SCD) is an enzyme to catalyze 
biosynthesis of monounsaturated fatty acid such as oleic acid and 
palmitic acid from saturated fatty acid such as stearic acid and 
palmitoreic acid, respectively. It has been reported that oleic acid 
synthesized by SCD is not only necessary for myelin sheath 
formation, but also works as a kind of neurotrophic factor in the 
recovery processes from neuronal injury. Four isoforms (SCD1 - 4) 
were reported to be expressed in mice systemic organs. 
SCD1 and SCD2 were detected in the brain by RT-PCR using total 
RNA isolated from mice cerebrum and specific primers for each 
isoform. Immunohistochemistry using a specific antibody for 
SCD1 and SCD2 revealed that the expression of SCD is increased 
in neurons and/or in glia during recovery processes from 
demyelinating and ischemic injury and during neurodegenerative 
processes. Demyelination was induced by feeding ICR mice with 
powder diet containing cuprizone for 6 weeks. 
Immunohistochemical analyses indicated that SCD- 
immunoreactivity was increased in astrocytes of the cerebral cortex 
and white matter at the end of cuprizone treatment with a peak of 
demyelination. Markedly increased SCD-immunoreactivity was 
also detected in neurons of the cerebral cortex and hippocampus at 
the same period, suggesting an involvement of SCD in neuronal 
responses to axonal and cortical demyelinaiton. Increased 
SCD-immunoreactivity in astrocytes was also detected in 
Mongolian gerbil brain at a recovery phase from transient ischemia 
by clipping of hemilateral common carotid artery. Markedly 
increased SCD-immunoreactivity in neurons was observed in a 
central part of stratum radiatum of hippocampal CA1 region of a 
triple-transgenic mouse model of Alzheimer disease as compared 
with control mice at around postnatal day 200, when early dendritic 
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lesion can be identified. These data suggest that SCD is involved in 
neuronal and glial responses to various brain injury. 
3. Cellular scale quantitative gene expression analysis of fixed 
pathological specimens by using laser capture microdissection.  
 Laser capture microdissection (LCM) is a technique to 
isolate target cells or lesion areas from histopathological 
sections under a microscope. It has been mainly used for 
the analyses of massive tumor cells in cancer research. 
Subsequent development of LCM system and improvement 
in molecular biological techniques make LCM applicable to 
more research fields to analyze gene expression of a few 
cells. However, it’s not yet popular to apply LCM to 
formalin-fixed pathological specimens due to the difficulty 
to isolate highly cross-linked mRNAs by aldehyde. We 
report here the improvement of a method using LCM for 
quantitative evaluation of tumorigenesis of implanted 
myogenic cells in a skeletal muscle regeneration model. 
This model was made by transplanting immortalized 
human myogenic cells, Hu5/KD3, carrying Venus as a 
reporter gene into cardiotoxin-injured gastrocnemius 
muscles of NOD/Scid mice. Regenerated muscle fibers with 
or without Venus fluorescence were separately isolated 
from frozen sections of paraformaldehyde-fixed muscles by 
LCM, and then gene expressions of cell proliferation 
markers such as Ki67 were quantified by real-time PCR 
following RNA amplification reactions. We found no 
significant increase in the gene expression of those 
markers between muscle fibers with and without Venus, 
denying tumorigenesis of implanted Hu5/KD3 cells. The 
present technique of cellular scale quantitative analyses of 
gene expression by combining LCM system with molecular 
biological techniques will enable us to re-analyze so far 
stocked numerous formalin-fixed human pathological 
specimens and to add new molecular biological information 
to the known histopathological findings. 
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