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�������%$���  

� ǯě2ˌʛɗ,�*ĄÌˌʛɗ,ʸɂˌʛɗ��/¶ǲ�E*�D���EB1¶ǲ

2 19�Ȥ�B 20�ȤØˀ/Į;'$	ĄÌˌʛɗ2 1842œ/P�g�ˌʛ�əGE

DA�/.'*�B�ǯě+2ƽ
.ĄÌˌʛɗ�ʧǾ�E*�C�Ƕǿ/ŕ�¶ǲ�

E*�D	ʸɂˌʛɗ1ʧǾ?ĀƥƬ/Į;'*�C�1864 œ/2q�tf��ʝ�

Ǿɢ�E$��şƥǾɢ�E$ɗǦ/2ÅȄ´ǲ�.�'$$>ɌŖ¶ǲ�ED�,2

.�'$(Dundee & McIlroy 1982)	1903œ/2ÅȄ´ǲHƌ(ƩØ1q�tf��

ʝ�ȬüÅȄɗ,�*¶ǲ�E*�C(Ball & Westhorpe 2001)�1921œ/2ʸɂƂ�

ýɀ.q�tf��ʝ�¶ǲ+�DA�/.'$	1935 œ/2dR{�b���ŃÌ

�E�"1ɌŖ¶ǲ���/ğĆ�E$ (Jarman & Lawrence Abel 1936)	dR{�

b��2"E;+1q�tf��ʝ+ď˂ɣ�E*�$ɐĩű�Ņ.��"1ʋ@�.

´ǲǾǯ,ȉƥʨ´ǲű�BɌŖǿ/īI+ǲ�BE�ǯě+?¶ǲ�E*�D	��

��dR{�b��HȵCʅ�Ƃ��$Ġÿ�ȫȴ71ɖȔű/ACˌʛ�B1ĕŨ�

ɕ��ʏED$>(Hughes et al. 1992)�"1¶ǲ2ˌʛ1ŃÌ/ʮĵ�EDA�/.

'$	q�tf��ʝ1§/2�vO�\V�]�ɳŃ²1Xb��� 1965œ/Ø>

*¤/¶ǲ�E$(Corssen & Domino 1966)	Xb��2vO�\V�]�ǧƪ1Ūǰ

ǿâ´ǲˎ Ŕɤ�A5!IĬ Hˏƪ�D$>�©ɛǿ.ʸɂˌʛɗ/2.B.�'$��

ʄœ2ʣǻɝèɗ,�*Ó5Ǒȁ�EDA�/.'*�*�D	Ȯ� 1972œ/2�M

�ca��ɳŃ²1Pi�h�i�ɌŖŃÌ�E$(Doenicke 1974)	Pi�h�i2�

ɘəêŹ1Ĵĵű�Ņ.�ĈĄƁÜ�ƌȮƂ�ţ1ĕŨ�ʋ�.-1ǧũHƌ($>�
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ˌʛ1ŃÌ,ȯƌ+1¶ǲ�Ƭš�E$��âɅȀɼ|���ÿżHƁÜ�D�,�B�

"1¶ǲ�ŕ�Ʀø�D�,2.�'$	̂ g�Mjˌʛɗ1K�vJT[��,K�

vJj��1ÿá+DK�g\�2 1972œ/ŃÌ�E$��Ǜİ1V��vQ��

�KkvL�T\�HŚ�ɾ��$$>�@2CƦø�D�,2.�'$(Kay & 

Stephenson 1980)	�1A�/��EB1ʸɂˌʛɗ2ĴÍű@ʥƥʨƂ�/ADɤ

ʞʏŘ.-�ď˂ɣ�E$�Ɵ+�ĄÌˌʛɗ2ɷȠű/ÉE$?1�ʧǾ�E$�,

?C�ʥœ/G$'*ˌʛȯƌ2�/ĄÌˌʛɗ/A'*əGE*�$	 

� ĄÌˌʛɗ�ˌʛȯƌ1©ɛǿɗǦ+'$şØ2òá+ĴÍ.ˌʛHķƠ+�D

ˌʛɗ1ʧǾ�ȁƍ�E$��ǯě2ˌʛɗ«ģ/ʣǻ´ǲH�²,�$ɗǦHµǲ�

D�,��ɑǿ/.'*�D	"1ǰǳ,�*�ʖ×.ˌʛHŦD$>/2ɟƛ1ɡȦ

HǙ$�ūɡ�D�,�Ǖ�ʩ¼�*�D	Rees B2�ˌʛHŷɹǔħ�ʣǻ��

A5ȜśȲ1 3(1ɡȦ�BƼż�EDǪŹ+D,ĵȸ�(Rees G. J. & Gray T. C. 

1950)�Ȯ�* Woodbridge � Rees B1ˌʛ1 3 ɡȦ/ƪĺùŁ1ƁÜHʈæ�$ 4

ɡȦHƓĎ�$(Woodbridge 1957)	�EB1ˌʛ1ƻŮ2�ʖ×.ˌʛHʔż�D$

>/ɟƛ1ɡȦHǙ$�ūɡ�D�,Hȍč�*�C�ĄÌˌʛɗ2�EB1ɡȦH

Í*Ǚ$��,�+�Dˌʛɗ+D,ȹ�BE*�$	����ǯě¶ǲ�E*�D

ĄÌˌʛɗ2ðÖ.ʣǻéƴHƌ$.��,�ƣB�/�E(Antognini & Schwartz 

1993; Rampil et al. 1993)�ĄÌˌʛɗòǫ+àʆ1ˌʛ1ɡȦHʖ×/Ǚ$"�,�

D,ƺ>*ˋǲʢ�ūɡ,.D�,�Ö�'*�$	�1$>�ĄÌˌʛɗ/ADŪɘ

ȟȣƁÜ´ǲ.-�˃ɕ/ǯE�ɘĚ±�.-1ɌŖǿ/ī;��.�â´ǲHŶɾ�

Dď˂�Ǳ�@��(Mutoh et al. 1997)	�$�'*�ǯě+2ò�1ˌʛɗ+ˌʛ1

Í*1ɡȦHǙ$��,2ėʶ+D,ǰɦ�EDA�/.'$	Kissin 2ˌʛ1ƻ

ŮHÓȹ��̩ ʛ,2Ƿ.DɗǦ1ȫ<ÿG!/ADŐŕ�ɗǰĳǿ´ǲ/A'*´C

Õ�ED?1+D,ƓĎ�$(Kissin 1993)	�E2�þȓɗǦ1ɗǰĳǿéƴHˌʛ
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1þɡȦ,ȹ��"E#E1ɡȦHɗǦǇ/ɷƜ�D�,+ʖ×.ˌʛ�ʔż�ED,

��ȹ�Ɵ+D	�Ɵ Prys-Roberts 2�ǻ<2»ĺÝǝ1ŷɹ�1ɲȈ+D,�

D¬ĵ1?,�̩ ʛHɗǦ/A'*»ĺÝǝ/ŀ�DȈɤ?ɪŻ?.�ǢŷɹǪŹ,Ó

ĵȸ�$(Prys-Roberts 1987)	Glass2�1ƻŮH�B/Ɗŝ�*�ŷɹ2ĥɄȀɼ+

1ƁÜ,ɐĩ1q��^,�*ȹ�D�,�ýɀ+D,ƓĎ�$(Glass 1998)	�.

G&�ĥɄȀɼ/ŀ�DŸɤÌå2�̒ Ýǝ.-»ɠű1Ņ.�Ýǝ,ɣŖ@�Ʉ�B

ƂŁ�EDǻ<Ýǝ+Ƽż�E�̩ ʛɗ��1ĥɄȀɼ/ŀ�DŸɤÌåHƁÜ�D�

,+ŷɹǔħ�Ǳ�D	ùŀ/�Ş�ŸɤÌå2ĥɄȀɼHɐĩ�!D�,/ACɤʞ

�Ǳ�D	�$�'*�RuRMj.-1ʣǻɗ2ǻ<Ýǝ1ĥɄȀɼ71ƂŁHƁÜ

�D�,+ĥɄȀɼ/ŀ�DŸɤÌå�ǗŜ��ʨƑǿ/ĥɄȀɼ1ƁÜ�A5ŷɹǔ

ħ/ļ��D,ȹ�BEDˎę 1.1 	ˏ�1A�/�*�ǯě+2ʖ×.ˌʛHʔż�

D$>/�ǧ/ˌʛɗ,ʣǻɗ1µǲ�ʠɡ+C��EBHʖ×/¶ǲ�D�,/A

C�ǢŷɹHȯƌ�((»ĺÝǝ/ŀ�D²ê@ɘəêŹùŬ.-1ƽ
.ùŬHðÖ

/ƁÜ�D�,�+�D,ȹ�BE*�D	 

� ʣǻɗµǲ1ʠɡű2ɌŖǿȈɢ�B?ȍ�E*�$	1969 œ/ Lowenstein 2Ū

ɋŽɚŲȺ/��*RuRMj1��snHĥʢ/Ƃ��D�,+ɘəêŹ�Ĵĵ�

D�,HǾɢ�$(Lowenstein et al. 1969)	�1ȭƴ2���sn1ʣǻéƴ/A'*

ĄÌˌʛɗ1ūɡʢ�ǗŅ���ɪ1A�.ˋǲʢ1ĄÌˌʛɗ/¯�ŪɘȟȣƁÜ´

ǲ�ʂǗ�E$$>,ȹ�BED	���.�B���sn2s^b��ʐʵ´ǲ/A

D±ɘĚ�ď˂,�E$$>(Lowenstein 1971)���sn/ĢGDRuRMj1ʧǾ

�ʎ<�vO�bl�.-�s^b��ƙÕ1â´ǲ�.�Şå.ʣǻ´ǲHƪ�DR

uRMj���(�ʧǾ�E$(James et al. 1992; Kay & Pleuvry 1980; Stanley et al. 

1979)	�EB1RuRMj2Ïʊ�*ĈĄƁÜ´ǲHƪ��Ƃ�Ɵǐ/Ǒŷ�Dūɡ

2D��̩ ʛ�2ǈʃǿĴÍ.ĈĄȟǰ�ýɀ,.'$$>�ǯě+2ǁ��,1+
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�.�ʠɡ.ɚ�ʣǻɗ,�*Ȕƺǿ/¶ǲ�E*�D	 

� �1A�/ˌʛ1ƻŮ1Ģʗ,ƪé.ʣǻɗ1ʧǾ/¯'*ĄÌˌʛɗ,ʣǻɗH

µǲ�DˌʛƟǐ�Ȍȗ�E�ˌʛ1ĴÍű�ɕ��Ă��$ȭƴ�ɚţųŪĒā�ˌ

ʛţ!IĬ�Žɚĸ1Ȗǉǌƶ.-�"E;+;CǑȁ�E.�'$ĄÌˌʛɗ1ď

˂Ǡ�ǣǠ,.'$	�1A�.Ǫǎ�+ɌŖŃÌ�E$ʸɂˌʛɗ1x�~vQ��

2(Dundee 1979)��E;+1ʸɂˌʛɗ+ɶ˂,�E*�$ĴÍű@ȵCʅ�Ƃ�/

ADɖȔű.-1ď˂�Ņ.��ĄÌˌʛɗ1A�/ʋ@�.ɤʞ�ŦBE�,(Godet 

et al. 2001; Lauta et al. 2010; Mishra et al. 2011; Myles et al. 2000)��B/��ɪ1

ĄÌˌʛɗ1ǁǠHɦǍ+�Dýɀű�'$$>�̩ ʛ1ȯƌ/?ǂȚ/¶ǲ�ED

A�/.'$	���*x�~vQ��/ADˌʛȯƌ1Ʀø/¯'*ĄÌˌʛɗ,1

ǈʃɯˉ�Ȕƺǿ/əGEDA�/.'$ȭƴ�ĄÌˌʛɗAC?ɚţųŪĒā�Ņ.

�(Hong et al. 2008; Moore et al. 2008; Smith & Thwaites 1999; Visser et al. 2001)�

ˌʛţ!IĬ�Ņ.�(Abu-Shahwan 2008; Chandler et al. 2013; Cohen et al. 2003; 

Nakayama et al. 2007; Yu et al. 2010)�ɚţǹǻ�Ņ.�(Cheng et al. 2008; Hasani 

et al. 2013; Shin et al. 2010)�ËǸƁÜéƴ�Ņ.�(Gottschalk et al. 2010; Heaney 

& Buggy 2012).-�ĄÌˌʛɗAC?ÉE$ƽ
.ÚǠ�ƣB�,.'$	���.

�B�x�~vQ��2ȑ/K��U�ùŬHŶɾ�D(Cochico 2012)�ĄÌˌʛɗ1

A�/ˌʛ�/ɗǦǞŗHȂƑ�lb�D�,�+�.��ĄÌˌʛɗAC?À²ŋ�

ĥ��(Morimoto & Harada 2012)�Z^i�ˋ�(Smith 2003; Smith et al. 1999).-

1ď˂Ǡ?C�ǯě1¤ïǽ+2ŲȺ1ǪŹ@Ơɫ1ɫÄǪǎ.-Hʤ<*�ĄÌˌ

ʛ,x�~vQ��ˌʛ1� E�Hʘƅ�D�,��ɑǿ/.'*�D	 

 

�����������������	
�  

� ǯě2ɚ�ʣǻ1ʠɡű�ǭïǽ/��*?ƓĎ�EDA�/.C�¤ïǽ,Āƽ/
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Ǳ²ʪŧ�A5ĴÍű/ÉE$ʖ×.ˌʛ�ǋ>BEDA�/.'$ (American 

Animal Hospital Association et al. 2007)	¤ïǽ+x�~vQ���ŃÌ�ED,�

ǭïǽ+?x�~vQ���ɌŖ¶ǲ�EDA�/.C(Morgan & Legge 1989)�ƌȮ

Ƃ�/ADˌʛȯƌ?ɯ<BEDA�/.'$(Vainio 1991)	�B/�ǩ+?ˌʛɗ

,µǲ+�Dʣǻɗ���(�D�(American Animal Hospital Association et al. 

2007; Duke 2013; Dyson 2008)�"1�+?vO�bl�2�ɚ�1ƌȮƂ�/ADɷ

Ɯ�ýɀ+D�K�vO�bl�@��vO�bl�.-1Şå.ʣǻéƴHǾƕ�

D§1RuRMj,ǈ8*Ĵº+D�ɘ�Ǟŗ�ɨȞýɀ.ǩ1ɗǦêŹ�h��

D.-1ÚǠ�B�ǭïǽ/��*ƺ>*¶ǲ/ʖ�$ʣǻɗ+D,ȹ�BE*�D

(Ilkiw 1999)	�1A�/�ǯě2ǭïǽ/��*?x�~vQ���A5vO�bl

��¶ǲýɀ+C�x�~vQ��,vO�bl�Hµǲ�$x�~vQ���vO

�bl�ˌʛ2�¤1A�/ĄÌˌʛAC?ÉE$ÚǠHƪ�Dýɀű�D	���

.�B�ǭïǽ+2x�~vQ���vO�bl�ˌʛHʖ×/ķƠ�D$>1ɗǰĳ

ǿɜ¨�����$>�;CƦø�*�.�	;$�x�~vQ���vO�bl�

ˌʛ2ĄÌˌʛ,1ǈʃ�9,I-əGE*�B ��ɪ/DA�.ĄÌˌʛ/ìD

ÚǠ�ǩ+?ɲ>BED1�2ƣB�/.'*�.�	ĄÌˌʛ,1ǈʃɯˉ+2.�

��ǩ/��*x�~vQ���vO�bl�ˌʛHȬˉÞǿ/ķƠ�$·+2�ɘə

êŹ1Ĵĵî.-1ÚǠ�ğĆ�E*�D?11�ɤʞ/ʥ�ƥʨHɡ�*�CʖǄ.

Ƃ�ƟǐHƹɩ�Dūɡ�D,�E*�D (Andreoni & Lynne Hughes 2009; 

Hughes & Nolan 1999)	 

� ˌʛɗ@ʣǻɗ1ʖǄ.Ƃ�ʢˎ Ǟŗ 2ˏŽɚƥ1Ýǝ1Ȓŗ@µǲɗǦ/A'*Ģ

î�D,ȹ�BED	ǩ/��*?�x�~vQ��,vO�bl�1µǲ/ʮB.�

E3�Ƃ�ʢˎǞŗˏ���(�ƹɩ�E*�D	ˌʛŃÌ/��Dx�~vQ��Ƃ

�ʢ1ƹɩ/AD,�x�~vQ��òǫ+2 6.9 mg/kgūɡ%'$��vO�bl�
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,j�{�j��1ÿáHĀƥƂ��D,x�~vQ��1ūɡʢ2 2.1 mg/kg /.

'$(Geel 1991)	K_x��]�ː��snHàƂɗ�$Ġÿ�ˌʛŃÌ/ūɡ.x

�~vQ��Ƃ�ʢ2�x�~vQ��òǫ��ca��ĀƥƂ���A5vO�bl

�ĀƥƂ�+"E#E 3.5 mg/kg�3.6 mg/kg��A5 2.9 mg/kg%'$(Covey-Crump 

& Murison 2008)	�Ɵ�ˌʛŃÌ/ūɡ.x�~vQ��ɘ�Ǟŗ1ƹɩ/AD,�

àƂɗH¶ǲ�$Ġÿ2�K_x��]�ː��snàƂ�+ 3.5 µg/mL�K_x��

]�ːwx�o�vL�àƂ�+ 2.5 µg/mL�hV^�hi�]�ːwx�o�vL�

àƂ�+ 1.5~2.0 µg/mL%'$,"E#EğĆ�E*�D(Bell et al. 2011; Musk et al. 

2005)	àƂɗH�.�ǪŹ+ˌʛŃÌ/ūɡ.x�~vQ��ɘ�Ǟŗ2ğĆ�E*

�.���GeelB1ğĆ/��D 6.9 mg/kg1}��^Ƃ�+2 5~13 µg/mLȒŗ�

2.1 mg/kg1}��^Ƃ�+2 1.5~4.0 µg/mLȒŗ;+ɘ�Ǟŗ��Ƣ�D,ƒĵ�E

D(Beths et al. 2001; Cockshott et al. 1992; Lee et al. 2009)	�1A�/àƂɗ�A5

µǲɗ1ƪǢ@ȓ˄/A'*ˌʛŃÌ/��Dx�~vQ��ūɡʢ2Ģî�D,ȹ

�BED	�B/�̩ ʛȯƌ�2ŽɚƗ´.-/ADƽ
.Ýǝ/A'*?ʖǄ.x�

~vQ��Ƃ�ʢ�Ģî�D,ȹ�BED	̩ ʛȯƌ�/��Dx�~vQ��ūɡƂ

�ʢ1ƹɩ/AD,�ǩ1ɄɆǼ/��Dʧˀɚ+K�vO�bl�H 15~90µg/kg/h

+µǲ�$Ġÿ�x�~vQ��1Ƃ�ʋŗ2Žɚ1ǚÄ+ 12~30 mg/kg/h�Žɚ�+

12~30 mg/kg/h�ĕŨĸ71Ȑê+ 6~24 mg/kg/hūɡ%'$(Raisis et al. 2007)	ƽ


.Žɚ/��* 30 µg/kg/h 1vO�bl�Hµǲ�$Ġÿ�ˌʛȯƌ/ūɡ.x�~

vQ��1ŒĜƂ�ʋŗ2 20 mg/kg/h%'$(Andreoni & Lynne Hughes 2009)	ˌ

ʛȯƌ/ūɡ.x�~vQ��ɘ�Ǟŗ1ƹɩ+2�ǩ1ǅȏģȏ/��* 66%1ș

ǉHµǲ�$ƥ�2.5~4.7 µg/ml1x�~vQ��ɘ�Ǟŗ�ˌʛȯƌ/ʖ×+D,

ğĆ�E*�D(Beths et al. 2001)	;$�êɂȟʧĲǺ1ȭȧɚ/��*��vO�

bl�Hµǲ�$ǩ1Ǻ·ğĆ+2�Žɚ»ɠ/ŀ�*��vO�bl�H 12~36 
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µg/kg/h +ʖĶɷȠ�D�,/AC�x�~vQ��H 3.0-3.5 µg/ml +ȯƌ�D�,

�+�$(Musk & Flaherty 2007)	�1A�/�µǲ�DɗǦ@ƽ
.ŽɚÝǝ/A

'*x�~vQ��1ūɡʢ�Ƿ.D$>�x�~vQ��,µǲ�Dʣǻɗ,1ȃ 

´ǲ1ǰɦ��ACĴÍ+ACŭʖ.ˌʛHȌȗ�D$>/2ʠɡ+D,ȹ�BED	 

� ˌʛɗ/vO�bl�Hµǲ�DÚǠ2�àʆ1A�/�̩ ʛɗ1ūɡʢHǗB��

,/ACˋǲʢ1ˌʛɗ/¯�ŪɘȟȣƁÜ´ǲ.-1â´ǲHʂǗ+�DǠ��B/�

ðÖ.ʣǻéƴ/AC»ĺÝǝ/ŀ�Dƽ
.ùŬHƁÜ�D�,+ʖ×.ˌʛHķ

Ơ+�DǠ/D	ǩ/��*?�ĄÌˌʛɗ/ʩ�*2�vO�bl�1ˌʛɗūɡ

ʢǗŅéƴ�ĤƛğĆ�E*�D	vO�bl�1Ƃ�ʢ/ʩ�Dƹɩ/AD,�vO

�bl�H 5 µg/kgː9 µg/kg/h + 1.5 ƥʨȯƌ�$Ġÿ�M`v���1 MAC 

ˎMinimum alveolar concentration: 50%1À²�»ĺÝǝ/ŀ�D²êHƁÜ�DĄ

Ìˌʛɗ1ƩńȽȿǞŗ 2ˏȥ 35%ǗŅ�$(Ueyama et al. 2009)	Ǻ·+1ƹɩ+2�

�ɈɆǼ1ǥÃÍ×ʯ/��* 5 µg/kgː30 µg/kg/h1vO�bl�2M`v���ū

ɡʢH 54~66%ǗŅ�!(Steagall et al. 2006)�ôŉıĹƖÕɚ/��* 5 µg/kgː

10µg/kg/h 1vO�bl�2M`v���ūɡʢHŒĜ 42%ǗŅ�!$

(Gutierrez-Blanco et al. 2013)	vO�bl�1ɘ�Ǟŗ/ʩ�Dƹɩ+2�ɘ�Ǟŗ

+ 6.5 ng/mLȒŗ1vO�bl�2P�v���1MACHñǗ�!�ACˋǞŗ1v

O�bl�2P�v���MACHƩĥ+ 66%ǗŅ�!$(Murphy & Hug 1982)	§

1Ȋȕ+2�P�v���MACHñǗ�!DvO�bl�ɘ�Ǟŗ2 5.5 ng/mL+�

ƩĥMACǗŅǮ2 67.7%%'$(Schwieger et al. 1991)	»ĺÝǝ/ŀ�*�ʲŷʑ

êHă>$²êHƁÜ�D_}v���1ƩńȽȿǞŗˎMACNMˏHƹɩ�$Ȋȕ+

2�12 ng/mL àţ1vO�bl�� MACNMH 40%àţǗŅ�!$,ğĆ�*�D

(Reilly et al. 2013)	�1A�/ĄÌˌʛɗ/��*2vO�bl�1ʖǄ.Ƃ�ʢˎ Ǟ

ŗˏ/ʩ�*��(�ƹɩ�E*�D��x�~vQ���vO�bl�ˌʛ/��D
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vO�bl�1ʖǄ.Ƃ�ʢ29,I-G�'*�.�	 

� «�1A�/x�~vQ��,vO�bl�2ǩ/��*?"E#EȊȕ�.�E

*�$?11�x�~vQ��,vO�bl�Hµǲ�*ˌʛȯƌ�D$>1ʖǄ.Ƃ

�ʢˎǞŗˏ/ʩ�Dɗǰĳǿ.ɜ¨��ƺ>*Ņ.�1�ǯǪ+D	ƽ
.µǲɗ

Ǧ/A'*x�~vQ��1ūɡʢ�ǗŅ�D�,�"�*�vO�bl��ƽ
.Ą

Ìˌʛɗ1ūɡʢHǗŅ�!D�,�B�x�~vQ��,vO�bl�1ʨ/?³B

�1ɗǰĳǿȃ ´ǲ�Ĳě�D,ȹ�BED	�$�'*�ǩ/��*x�~vQ�

�,vO�bl�1ɗǰĳǿȃ ´ǲH�ǧ/ɗåĳǿÃʺ�Bɦƣ�D�,/AC�

ǩ1x�~vQ���vO�bl�ˌʛ/��DƩʖ.Ƃ�ʢ�ƣB�/.D,ȹ�B

ED	 

 

%$!�����#���#����  

� ɗåĳ2�Ƃ��$ɗǦ�Ǳ²1ǀɀH¿ˈ�ɗǰ´ǲ1ǾǯHĵʢǿ/Ȋȕ�Dĳ

ďÖʡ+C�ɗǦƂ�ʢˎǞŗˏ,ɗǦéƴ1ʩ¼űHɦƣ�D�,+�ɗǦ1ʒń

Ƃ�@ʒʢƂ�/ADâ´ǲHʙ��Ʃʖ.ɗǦ1Ƃ�ƟǐHƣB�/�D�,�ýɀ

,.D	ɗǦƂ�ʢˎǞŗˏ,ɗǦéƴ1ʩ¼űHɛ�ƍƾ,�*ƪéƂ�ʢˎEDˏ

�ǲ�BE��+? 50%1À²+ƪé.éƴ�ɲ>BEDƪéƂ�ʢˎED50ˏ��ɑ

ǿ/¶ǲ�ED	ˌʛȏĳ+2�Eger B�ĄÌˌʛɗ1åº1ƍƾ,�* MAC 1ƻ

ŮHƓĎ�(Eger et al. 1965) �ǯě+?ĄÌˌʛɗ1ɗåĳǿɮº/ǲ�BE*�D	

MAC 2 ED501ƻŮHĄÌˌʛɗ/ŃÌ�$?1+C�50%1À²�»ĺÝǝ/ŀ

�D²êHƁÜ�DĄÌˌʛɗ1ƩńȽȿǞŗ,ĵȸ�ED	�E2�ĄÌˌʛɗ1Ʃ

ńȽȿǞŗ�,��ɗǦǞŗ,��»ĺÝǝ/ŀ�D²êƁÜ�,��ɗǦéƴ1ʩ¼

űHɷ8$?1+D,ɧ�Ɣ�D�,?+�D	Āƽ.Ȋȕ2ʸɂˌʛɗ+?ķƠ�

E*�C�Brett , Fisher 2 50%1À²�»ĺÝǝ/ŀ�D²êHƁÜ�DdR{�
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b��1Ƃ�ʢHMAC,Āƽ/ɷ8*�D(Brett & Fisher 1987)	 

� ʖ×.ˌʛ/2²ê@ɘəêŹùŬ.-1ƽ
.ùŬHðÖ/ƁÜ�D�,�ʠɡ

+D�,�B��»ĺÝǝ/ŀ�D²êƁÜ�«ģ1ɗǦéƴ?ƹɩ�Dūɡ�D	

"�+�MAC1ƻŮH�B/Ɗŝ�$MACBARˎ »ĺÝǝ/ŀ�DɘəêŹùŬƁÜˏ

(Roizen et al. 1981)�MACawakeˎɤʞƥ/��Dɧɔ/ADĉª/ŀ�Dʧȅˏ

(Stoelting et al. 1970)�MACintubationˎǉȟƏȟ/ŀ�D²ê@ċđ1ƁÜˏ(Yakaitis 

et al. 1977).-�ƹɩ�E*�C�MAC/ŀ�Dǈ2MACBAR� 1.5~1.6�MACawake

� 0.3~0.7�MACintubation� 1.3,"E#EğĆ�E*�D	y ɂˌʛɗ+?Āƽ/ƽ


.Ýǝ/ŀ�Dƽ
.ùŬ�ƹɩ�E*�C�ɧɔ/ADĉª/ŀ�DŬȝ�̫ ǉÝǝ

/ŀ�D²ê�ÈŏȜ140C/ŀ�D²ê�ĐˀŇʧ/ŀ�D²ê�A5ċđ�ǉȟ

Əȟ/ŀ�D²ê�A5ċđHƁÜ�DdR{�b��1ED502�"E#E 15.6�30.3�

39.8�50.7�78.8 µg/mL,ğĆ�E*�D(Hung et al. 1992)	�1A�.ɗåĳǿɮ

ºHə��,/A'*�Ƿ.DɗåĳǿéƴHĵʢǿ/ǈʃ�D�,�ýɀ,.D	 

� �B/�ɌŖˌʛ+2ˌʛɗ,ʣǻɗ�µǲ�ED$>��EB1ɗǦ1ɗåĳǿȃ

 ´ǲ1ƹɩ�ǧ/ʠɡ+D	�E2�ǧĵ1Ƃ�ʢ1ʣǻɗ�ˌʛɗ1ūɡʢ

ˎMAC@ ED50ˏH-E%�ǗŅ�!D�ˎĢî�!D�ˏHíƋǿ/ɷ8D�,/A

Cƹɩýɀ+D	Katoh B2_}v���,vO�bl�1ɗåĳǿȃ ´ǲ�

MAC�MACBAR�MACawake+"E#EǷ.C�vO�bl�/ADMACBAR1ǗŅ´

ǲ�?',?ĥ���MACawake2;CĢî�.��,HğĆ�$(Katoh et al. 1999)	

Āƽ/�KazamaB2Ȁɉ×ʧ�ɇɊ×ʧ�ɇɊǨŚ/ŀ�D²ê@ɘəêŹùŬHƁ

Ü�D1/ūɡ.x�~vQ��ɘ�Ǟŗ�"E#EǷ.D�,Hȍ��vO�bl�

2²êHƁÜ�Dx�~vQ��ūɡʢAC?ɘəêŹùŬHƁÜ�Dx�~vQ�

�ūɡʢHĥ��ǗŅ�!D�,HƣB�/�$(Kazama et al. 1998)	�1A�/�

ˌʛɗ,ʣǻɗ1ɗåĳǿȃ ´ǲHȓ
1Ýǝ/ŀ�Dȓ
1ùŬ/(�*íƋǿ
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/ƹɩ�D�,��ACĴÍ+ACŭʖ.x�~vQ���vO�bl�ˌʛǐHȌȗ

�D$>/ūɡ+D,ȹ�BED	 

� �ɪ1A�.ɗåĳǿȃ ´ǲ1ƹɩ/ACɗǦǞŗ,ɗǦéƴ1ʩ¼űHɦƣ�

D�,�+�D��"1ȭƴHɌŖˌʛ+ǒǲ�D$>/2ɗǦƂ�ʢ,ɗǦǞŗ1ʩ

¼űHɵƣ�DɗǦêŹĳ1Ŵğ�ūɡ�ýǁ+D	�B/ɌŖˌʛ+x�~vQ�

��vO�bl�ˌʛHķƠ�DĠÿ�ĄÌˌʛɗ1A�/ˌʛ�/ɗǦǞŗHȂƑ�

lb�D�,��ýɀ+D$>�¤ïǽ/��*2ɗǦêŹ�h�/Ğ)�*ɘ�Ǟ

ŗ?��2éƴʚ°Ǟŗˎ ɗǦ�éƴHǾƕ�Dʚ°1Ǟŗ HˏȞÕ�.�BɗǦƂ�

ʢHɷƜ�Dˌʛǐ�ķƠ�E*�D(Schuttler et al. 1988)	ǩ/��*?x�~vQ

���A5vO�bl�2ɗǦêŹ�h��"E#Eƹɩ�E*�C (Beths et al. 

2001; Cockshott et al. 1992; Lee et al. 2009; Mandsager et al. 1995; Murphy et al. 

1983; Sano et al. 2006)��B/�x�~vQ��1ɘ�Ǟŗ/Ğ)�*Ƃ�ʢHɷƜ

�DƂ�Ɵǐ�Ņ� (ɯ<BE*�D(Novello & Carobbi 2010)	ɘ�Ǟŗ1ȞÕ/

2ɘ�Ǟŗ�ǘȢŗ1ˋ�ɗǦêŹ�h��ūɡ+D��ǩ/��*ɗǦêŹ�h�

1ɘ�Ǟŗ�ǘȢŗ29,I-ƹɭ�E*�.�(Beths et al. 2001; Lee et al. 2012)	

ǧ/x�~vQ��,vO�bl�Hµǲ�$ʳ1ɘ�Ǟŗ�ǘȢŗ2G�'*�.

�$>�x�~vQ���vO�bl�ˌʛ/��*ɘ�Ǟŗ�ǘȢŗ1ˋ�ɗǦêŹ

�h�Hƹɩ�Dūɡ�D	 

� ˌʛȏĳ/��DɗǦêŹĳǿƹɩ2�Z�r�i��i�h�Hǲ�*ķƠ�ED

�,�Ĥ�	Z�r�i��i�h�2Ǳ²HqXf1A�.ÌEǦˎ Z�r�i��

iˏ,¬ĵ��ɗǦƂ�HqXf/ǊHÌEDƽı/ɢȗ*D�,+�ɗǦɘ�Ǟŗ1

ƒȐHɛ��h�+Dˎę 1.2ˏ(Hull 1991; Youngs & Shafer 1997)	ǯě¶ǲ�E

DĤ�1ɗǦ2Ǟŗ¹Ĳǿ.ǔħ/ť'*ƍƛǿ/ɘ�Ǟŗ�ǗŅ�D$>�·�3

Dȓ1ɗǦH}��^Ƃ��$ƥ1ɘ�Ǟŗ1ƒȐ2ř[1.1]+ǋ>D�,�ýɀ+
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D	 

C t ˗C! ∙ e!!"   [1.1] 

C0:ØƬɘ�Ǟŗˎƍƛʩƛ1×ǥˏ 

k:ʋŗĵƛ 

t:}��^Ƃ�ţ1Ȭʒƥʨ 

C(t):ƥʨ t/��Dɘ�Ǟŗ 

 

�E2Ǳ²H 1(1Z�r�i��i�BƼż�ED,¬ĵ�D$>�1Z�r�i�

�i�h�,Ĉ3ED	�E/*2;D©ɛǿ.ɗǦ,�*yr��@��vJ��

.-�D��ACɟʴ.êŹHȍ�ɗǦ2�Z�r�i��iHġ@�$��dZ�

r�i��i�h�H¶ǲ�D	��dZ�r�i��i�h�2 1Z�r�i��i

�h�ˎř[1.1]ˏ1ƍƛʩƛHġ@�$?1+C�2�A5 3Z�r�i��i�h

�2"E#Eř[1.2]�A5ř[1.3]+ɛ!Dˎę 1.3 	ˏ 

C t ˗A ∙ e!!! + B ∙ e!!!   [1.2] 

C t ˗A ∙ e!!! + B ∙ e!!! + C ∙ e!!!   [1.3] 

A~C:þƍƛʩƛ1×ǥ 

�~�:þƍƛʩƛ1ʋŗĵƛ 

t:}��^Ƃ�ţ1Ȭʒƥʨ 

C(t):ƥʨ t/��Dɘ�Ǟŗ 

 

Z�r�i��i1ġæ/¯��h�1r���bˎ ×ǥ,ʋŗĵƛ �ˏġæ�D�,

/A'*h�b1Óǯű�ˋ�.D��r���b�Ĥ��D,ʒãʖÿ1ď˂/AC

ʉ/ɘ�Ǟŗ�ǘȢŗ�±��Dýɀű�D$>�ƺår���b1Ņ.�\�x�

.�h��ɒ�,�ED	�B/�Z�r�i��iHġæ�D�,/ACɘ�ǞŗH
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ȥ$I)C6ǔŝɒ3ǿ̀�FHˊ̹43,/"@���6F�4�r�6çȾƢ

Eǔŝɒ3Ʋ�E$ MʖƬ"/ʯƄ͙̕07 2@)7 3`�|�s��s�r�M 

Çɂ$I�1�ŋ�� 

� ˀ¤ȭƅMȥ$I)C47Ƈ[1.1]~[1.3]6|���lMŉǌ$IƜˌ��H2

�F: 3 `�|�s��s�r�6ĝ|���l7»�6F�4ɶë0�I(Hull 

1991)� 

• 2`�|�s��s�r� 

V! =
X!

A + B 

 

k!" =
Aβ + Bα
A + B  

 

k!" =
αβ
k!"

 

 

k!" = α + β − k!" − k!"   

 

V! = V! ∙
k!"
k!"

 

 

Xd:Ʒ¡̝ 

V1,V2:¤ƛ�F:ǬȞ`�|�s��s6ìźťɪ 

k10:ȞŐ˿ƅşǔ 

k12,k21:`�|�s��șɦˁ˿ƅşǔ 

 

 

• 3`�|�s��s�r� 
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V! =
X!

A + B + C 

 

bͧ α C͠B ͠β A + C + γ A + B
A + B + C  

 

cͧ αβC + αγB͠βγA
A + B + C  

 

k!" =
b + b! − 4c

2  

 

k!" =
b − b! − 4c

2  

 

k!" =
αβγ
k!"k!"

 

 

k!" =
βγ + αβ + αγ − k!" ! + ! + ! − k!"k!" + k!" !

k!" − k!"
 

 

k!" = α + β + γ − k!" + k!" + k!" + k!"    

 

V! = V! ∙
k!"
k!"

 

 

V! = V! ∙
k!"
k!"
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Xd:Ƃ�ʢ 

V1,V2,V˔: �Ū�A5ƮǔZ�r�i��i1ÖŌĻȔ 

k10:ǔħʋŗĵƛ 

k12,k21,k13,k31:Z�r�i��iʨȐəʋŗĵƛ 

 

� Z�r�i��i�h�Hǒǲ�DÚǠ2�̩ ʛ�1ɘ�ǞŗH�ǘ�D�,�ýɀ

/.D%�+2.��ɗåĳǿȃ ´ǲ1ƹɩ/Z�u��b�\����\��Hȫ

<ÿG!$ɦƳ�ýɀ/.D�,+D	VuykB2x�~vQ��,ƽ
.RuRM

j1ɗåĳǿȃ ´ǲ1ƹɩ/Z�u��b�\����\��Hȫ<ÿG!D�,+�

x�~vQ���RuRMjˌʛ�B1ɤʞƥʨHƹɩ�*�C�x�~vQ��,R

uRMj1ɘ�Ǟŗ1ȫ<ÿG!/ACɤʞƥʨ2Ģî��ʖ×.Ǟŗ1ȫ<ÿG!H

ȯƌ�DA�/ˌʛ�D�,+ʋ@�.ɤʞ�Ƭš+�D�,Hȍč�$(Vuyk et al. 

1997)	�B/��1Ȋȕ+2�ˌʛƥʨ1ʥ�/ACɤʞƥʨ�Řʥ��"E/¯'

*ɤʞƥʨHƩȉ/�Dx�vQ��,RuRMjɘ�Ǟŗ1ȫ<ÿG!�Ģî�D

�,�ƣB�,.'$	ɌŖˌʛ+2�ʥƥʨˌʛ/��DɗǦ1ɖȔ/ADɤʞʏŘ

�ď˂ɣ�ED�,�D���E2�ɗǦ�ȫȴ/ɖȔ�D�,+Ƃ�Ȫ�ţ1ɘ�

Ǟŗ1±��ʏ�.D$>/ɤʞʏŘ�Ǳ�D,ȹ�BE*�D(Eger & Shafer 

2005)	"�+�̩ ʛƥʨ1ʥ��ɘ�Ǟŗ±�/�A:�ŠʼHȹź�D$>/ CSHT 

(Context-sensitive half time),Ĉ3EDƍƾ�ȹƷ�E$(Hughes et al. 1992)	

CSHT2DɗǦHŷ1ɘ�ǞŗHȯƌ�DA�/ƌȮƂ��$Ġÿ/�Ƃ�HȪ�

�*�Bɘ�Ǟŗ�ñǗ�D;+1ƥʨ,ĵȸ�E�Ƃ�ƌȮƥʨ/A'* CSHT 2

Ģî�D�,�ƣB�,.'*�D	ǧ/�¤+2vO�bl�HʥƥʨƂ��$Ġÿ

2 CSHT �ɕ��ʥ�.D$>/�Ƃ�Ɵǐ/ǑŷH�Dūɡ�D,�E*�D	
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ǭïǽ/��*? CSHT 1ƻŮ2ȩ¦�E*�D?11(Duke 2013) �ķʳ/ǩ1

CSHTHƹɩ�$ğĆ2.�	�$�'*�x�~vQ���vO�bl�ˌʛ1ɗå

ĳǿƹɩ/Z�u��b�\����\��ɦƳHæ���B/ CSHT Hƹɩ�D�

,/AC�ǩ/��*Ʃ?ĴÍ+ŭʖ.x�~vQ���vO�bl�ˌʛ1Ȍȗ�+

�D,ȹ�BED	 

 

� "���  

� «�1A�.ȾƧ�B�ƯȊȕ2ǩ/��Dx�~vQ���vO�bl�ˌʛ1ɗ

ǦêŹˑɗåĳǿǧűHƹɩ�D�,/AC�Ʃ?ĴÍ�(ŭʖ.ˌʛǐHȌȗ�D�

,Hȁǿ,�*«�1ƹɩHə'$	; ��Äǿƹɩ,�*ǩ/��*ǯěəGE*

�Dx�~vQ���vO�bl�ˌʛ,M`v����vO�bl�ˌʛH�ǧ/ɚ�

±ɘĚ1ǾǱˁŗ/Ǒȁ�*ĕ˅ǿ/ǈʃ���B/ǩ/��DvO�bl�1 CSHT

H�D�,+vO�bl�Ƃ�1ĴÍűHƹɩ�$ˎȚ 2Ș 	ˏǂ/�x�~vQ���

vO�bl�ˌʛ1ɗåĳǿƹɩ/Šʼ�D,�ŵ�EDǉʓȟǰǐ/ADŠʼ1ʕ

�H�x�~vQ��ˌʛ/��*ƹɩ�$ˎȚ 3Ș 	ˏȮ�*�x�~vQ���vO

�bl�ˌʛ1ɗåĳǿȃ ´ǲH�ʷǉÝǝ/ŀ�DɘəêŹùŬ �ˎʷǉÝǝ�ˏ�

�ɍǾĈĄ���¤ŊĈĄ�Ȼ���ɤʞ�/ʩ�*ķˉǩHǲ�*ƹɩ�$ˎȚ 4 Ș 	ˏ

Ʃţ/�x�~vQ���vO�bl�ˌʛ1ɌŖŬǲHɣʡ/ÌE*�ɘ�Ǟŗ1\

����\��/ʖ�$ɗǦêŹ�h�Hƹɩ��Ț˕Ș1ȭƴ/Ğ)�$x�~vQ

���vO�bl�ˌʛǐ1ƪéűHɌŖ·+ƹɭ�$	�B/�ĴÍ.ˌʛ,ƄȟH

ķǯ�((�ACʋ@�.ɤʞ,AC±Z^i1Ƃ�ƟǐHɌŖ·1h�bHǲ�$\

����\��/ACƹɩ�$	ˎ Ț 5Ș 	ˏ 
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ę 1.1� Glass 1ˌʛ1ĵȸ/��Dʣǻɗ,ˌʛɗ1ʩ¼űˎBouillon et al (2004) 

AnesthesiologyACƘĢŚǲ ˏ 

 

ˌʛɗ�ʻÝǝ.-»ɠű1Ņ.�Ýǝ,ɣŖ@�Ʉ�BƂŁ�EDǻ<Ýǝ+Ƽż

�EDŸɤÌåHƁÜ�D�,+�ŷɹǔħ�ŦBED	ʣǻɗ2»ĺÝǝ/ADǻ<

ÌåHǗŜ��ɣŖ@�Ʉ�BƂŁ�EDǻ<ÝǝHǗŜ�D�,+�ʨƑǿ/ŷɹǔ

ħ/ļ��D	 

�  
��$.�

���	 
��)(�

�����

���*�)%���

�,��&-!
��'0/�+���

#���!���

�+*��)( 

��"*�+���

�+����
���
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ę 1.2 Z�r�i��i�h�1ƻŮęˎHull CJ (1991) Pharmacokinetics for 

anaesthesiaACŚǲˏ 
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ę 1.3 Z�r�i��i�h�1ƿřę 

l(t): ĵʋǑÌʋŗ 

V1,V2,V3: �Ū�A5ƮƸZ�r�i��i1ÖŌĻȔ 

k10: ǔħʋŗĵƛ 

k12,k21,k13,k31: Z�r�i��iʨȐəʋŗĵƛ 

 

ę2 3 Z�r�i��i�h�Hȍ�	1 Z�r�i��i�h�2 V11<�2 Z�

r�i��i�h�2 V1�A5 V2�BƼż�ED	 

 

I(t)�

k12�

k21�

k13�

k31�

k10�

V1�V2� V3�
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Ț˓Ș  
x�~vQ���vO�bl�ˌʛ,M`v����  
vO�bl�ˌʛ/��Dɚ�±ɘĚǾǱǮ1ǈʃ  
�A5ǩ/��DvO�bl�1 Context-sensitive 
half-time 
 
 
� x�~vQ���ɌŖŃÌ�E*�B�¤+2ĄÌˌʛ1©GC/x�~vQ��/

ADˌʛȯƌ�ġæ�*�*�C�ȥ 42%1ŲȺ+x�~vQ�����vO�bl�

ˌʛ�əGE*�D,�DğĆ�D(Morimoto et al. 2011)	ǩ/��*?x�~v

Q��2ˌʛŃÌɗ,�*ŕ�¶GE*�C�¤,Āƽ/ĄÌˌʛɗ/©GDˌʛȯƌ

ɗ,.D�,�Ƭš+�D	ķʳ�ǩ/��*?��(�1ķˉ·1ğĆ@ɌŖ·1ğ

Ć�.�E*�D�(Andreoni & Lynne Hughes 2009)�Ț 1Ș+ʆ8$A�/ɗǰĳ

ǿ.ƹɩ@ɜ¨��;C.�Ǫǎ+ńƛ·+əGE*�D1�ǯǪ+D	 

�Ɵ�¤+2ʒö/2vO�bl�Hʣǻɗ,�*µǲ�*ˌʛȯƌ�.�ED�,

��ɑǿ+'$��̩ ʛƥʨ�ʥ�.D,ɤʞʏŘ@ɤʞţ1ĈĄƁÜ1ʗŘ.-1

ď˂�Ǳ�@�����vO�bl�@K�vO�bl��̂ vO�bl�.-1ɿȉ

ƥʨ´ǲűRuRMjʣǻɗ/ȶ�ƔG'*�*�D	�����EB1ɿȉƥʨ´ǲ

űʣǻɗ2ɻǲ1ď˂@�¶ǲǐ1= ���.-1ʺ�B�ǭïĳʿĝ71�ɑǿ.

ŃÌ2ʶ��ʺ?D	�E/ŀ�*vO�bl�2ǭïǽ+ʥ��(ŕ�¶ǲ�E*

�*�C�Ȭˉǿ/2ʥƥʨƌȮƂ��*?ƣB�.ɤʞʏŘ@ɤʞţ1ĈĄƁÜ1ʗ

Ř�Ǳ�D�,2.��;$"1A�.ğĆ?ɢş$B.�	 

¤/��*vO�bl�HʥƥʨƌȮƂ��$Ġÿ/ɤʞʏŘ@ĈĄƁÜ�Ǳ�D

õĖ2�ƌȮƂ�ƥʨ�ʥ�.D,ɘ�Ǟŗ�ǗŅ�Dƥʨ�Űǝ/Řʥ�D�,/A
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D	�1ƍƾ,�*�ĵƥʨƌȮƂ��$,ɘ�Ǟŗ�ñǗ�D;+1ƥʨHƍƾ,

�$ Context-sensitive half-timeˎCSHTˏ�ǲ�BE*�C�¤+2�E��ĵƥʨ

Ȭʒ�D,ĥŐ/Řʥ�D�,�ğĆ�E*�D(Hughes et al. 1992)	���.�B�

ǩ/��*2vO�bl�1 CSHT/(�*ƹɩ�$ğĆ2.�	 

� "�+�«ʭ1ƹɩHə�/Êȗ&�ɗǦêŹț1ʺ�BðÖƹɩ�E$?1+2.

���ǯěŅƛ1ǩɌŖ·+əGE*�Dx�~vQ���vO�bl�ˌʛ�ĄÌˌ

ʛ/ǈ8*É°űHƌ(ýɀű�D1�H; ĕ˅ǿ/ƹɩ�$	ƹɩ2�̩ ʛȟǰ

�,�/ʠɡ.ď˂+Dɚ�±ɘĚˎIOHˏ1ǾǱ/Ǒȁ��ĄÌˌʛ·,ǈʃ�*

ķƠ�$ˎķˉ˒ 	ˏ�B/�ǩ/��*vO�bl�HĴÍ/µǲ�D�,�+�D

1�HȌɲ�D$>/�ǩ/��DvO�bl�1 CSHT/(�*ƹɩ�$ˎ ķˉ 2 	ˏ 
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ķˉ 1 

 

ưƞ,Ɵǐ  

 

Ưʽ1ÑĻ2ÏĀɕ´Ǧ+C�M�b�neiÎɛ/ŀ�DÏɕȺÍČ1Āŷ�ŦB

E*�.�$>Îɛ+�.�	
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ȭƴ  

 

Ưʽ1ÑĻ2ÏĀɕ´Ǧ+C�M�b�neiÎɛ/ŀ�DÏɕȺÍČ1Āŷ�ŦB

E*�.�$>Îɛ+�.�	
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ȹĿ  

 

� ǩ1Ǻ·/��Dx�~vQ���vO�bl�ˌʛ,M`v����vO�bl�

ˌʛ1 IOH ǾǱǪǎHĕ˅ǿ/ƹɩ�$ȭƴ�IOH ǾǱǮ2x�~vQ���vO�

bl�ˌʛ1Ɵ�ƪŷ/±�'$	�$�'*�Ưƹɩ+2ɗǦêŹĳǿˑɗåĳǿ.

ɜ¨��;C.�?11�x�~vQ���vO�bl�ˌʛ�ĄÌˌʛ,ǈʃ�*

ɘĚ���C/��,��É°ű�ȍč�E�ɗǦêŹĳǿˑɗåĳǿƹɩH�B/æ

�D�,+�x�~vQ���vO�bl�ˌʛ�ĄÌˌʛAC?ACÉE$ˌʛǐ,

�*Ȍȗ+�Dýɀű�ȍ�E$	 

� x�~vQ��ȷ,M`v���ȷ+ IOH ǾǱǮ�Ƿ.'$ǰǳ,�*��ˌʛɗ

1Ūɘȟȣ/�A:�Šʼ1ʕ��ȹ�BED	ʒö1ğĆ+2 1.5 MACˎƩńȽȿ

Ǟŗ «ˏ�1M`v���2²ɘȟƇƃ�A5ŒĜɘĚHƪŷ/ǗŅ�!�úȳƬɘĚ

2 1 MAC1M`v���+?ƪŷ/ǗŅ�$(Mutoh et al. 1997)	ƯȊȕ/��DȪ

ƮĈǉM`v���Ǟŗ2 1.2%+C��E2Mm1 0.9 MAC/ȃş�D$>�M`

v���1ɘĚ±�´ǲ� IOH ǾǱ/ʩʍ�$,ȹ�BE$	�Ɵ�x�~vQ��

2ɘ�Ǟŗ�≤10 µg/mL .B3²ɘȟƇƃ2ƪŷ.ǗŅHȍ�.�(Goodchild & 

Serrao 1989)	ƯȊȕ/��Dx�~vQ��Ƃ�ʢˎ6 mg/kgː15 mg/kg/hˏ2ɘ�

Ǟŗ��A" 3.3~7.4 µg/mL,ɨȞ+�D(Beths et al. 2001; Cockshott et al. 1992; 

Lee et al. 2009; Mandsager et al. 1995)	�$�'*�¥ĕ1ƹɩ/��Dx�~v

Q��Ƃ�ʢ+2Ūɘȟȣ71Šʼ�ǈʃǿʂŗ%'$ýɀű�C�ȭƴǿ/ IOH

ǾǱǮ�M`v���ȷAC?±�'$,ȹ�BE$	 

� ƯȊȕ+2ˌʛǐ1§/�vO�bl�Ƃ�ʋŗ�ʋ�9- IOH �ǾǱ�@��ȭ

ƴ,.'$	vO�bl�2ʇɽȎȬġŞ/ADŤɂ,"E/¯�ŪƈÕʢ1±�HŚ

�ɾ���(Arndt et al. 1984; De Hert 1991)�ɘĚ/ŀ�*2ƽ
.ğĆ�D	ɤ
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ʞ�1ǩ/��*vO�bl�HƂ��$Ġÿ2;CɘĚ�±��.�,ğĆ�E

*�D�(Arndt et al. 1984; Grimm et al. 2005; Hendrickx et al. 2008)�P�v���

ˌʛ�1ǩ/vO�bl�HƂ��$Ȋȕ+2�ƪŷ.ŒĜɘĚ1ǗŅHɲ>$

(Flacke et al. 1983; Hirsch et al. 1993)	�$�'*�vO�bl�Hòǫ+¶ǲ�D

Ġÿ2ƣB�.ɘĚ±�´ǲHȍ�.���̩ ʛɗ,µǲ�D�,/ACˌʛɗ1ɘĚ

±�´ǲHġŞ�Dýɀű�ȹ�BED$>�¥ţ2ACĴÍ.x�~vQ��,vO

�bl�1Ƃ�ǐHƹɩ�Dūɡ�D,ȹ�BE$	 

� Ĥʠ�]^gLeVĕō�h�/AD,�űÙ�A5ɚř? IOH ǾǱǮ/ʩʍ�*

�D,ȹ�BE$	¤+2Ǵű1Ɵ��ƚ@ģÆ1ǾǱǮ�ĪűAC?Ĥ�$>�±ɘ

ĚǾǱǮ�ˋ�,�DğĆ�D�(Taffe et al. 2009)�ƯȊȕ+2�ƚ@ģÆ2Ņ.

��űÙ, IOH 1ʩʍű1ƣB�.õĖ2�ƣ+D	ɚř/ʩ�*ȋʚģȏ1Ɵ+

IOH ǾǱǮ�±�'$ǰǳ,�*�ȋʚģȏ1Ǻ·1Ɵ�ɓ�ÍʁǪŹ�ǈʃǿĴĵ

�*�$$> IOH ǾǱǮ�±�'$ýɀű�ȹ�BED���1Ǡ/ʩ�*?ɰȨ.

õĖ2�ƣ+D	 

� «�1ȭƴ�B�x�~vQ���vO�bl�ˌʛ2ɚ�±ɘĚǾǱǮ�±�Ǡ+

M`v����vO�bl�ˌʛACÉE*�D��µǲ�DvO�bl�1Ƃ�ʢ/

A'*2±ɘĚHŶɾ�Dýɀű�ȹ�BE$	�$�'*�¥ţ�ɗǦêŹĳǿˑɗ

åĳǿƹɩHʠ0*ʖ×.x�~vQ��,vO�bl�1Ƃ�ǐHɷ8D�,/A

C�x�~vQ���vO�bl�ˌʛ�ĄÌˌʛ/ǈ8*ACĴÍ+ACŭʖ.ˌʛ

ǐ,.D�,�Ƭš+�D,ȹ�BE$	
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ķˉ 2 

 

ưƞ,Ɵǐ  

 

Ưʽ1ÑĻ2ÏĀɕ´Ǧ+C�M�b�neiÎɛ/ŀ�DÏɕȺÍČ1Āŷ�ŦB

E*�.�$>Îɛ+�.�	 
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ȭƴ  

 

Ưʽ1ÑĻ2ÏĀɕ´Ǧ+C�M�b�neiÎɛ/ŀ�DÏɕȺÍČ1Āŷ�ŦB

E*�.�$>Îɛ+�.�	 
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ȹĿ  

 

� ¥ĕ1ƹɩȭƴ�B�ǩ+2vO�bl�HǈʃǿʥƥʨƂ��*?�CSHT2¤1

A�/2Řʥ! �̩ ʛţ1ɤʞʏŘ@ĈĄƁÜʗŘ1õĖ,.Dýɀű2±�,ȹ�

BE$	ǩ,¤+vO�bl�1 CSHT �Ƿ.'$ǰǳ,�*2�vO�bl�1ɗ

ǦêŹĳǿǧű1ʕ�/ɾĖ�D,ȹ�BED	ɁǛű�ˋ�vO�bl�1ƮƸZ�

r�i��i2ǈʃǿÖŌĻȔ�ĥ���Ƃ�ƌȮƥʨ�ʥ�.D9-�Ĥ�1vO�

bl��ƮƸZ�r�i��i/Ȑə�ɖȔ�D	"1ȭƴ�ʥƥʨƂ�ţ2ƮƸZ�

r�i��i/ɖȔ�$vO�bl���ŪZ�r�i��i/ǓÌ�D$>/�Ƃ�

Ȫ�ţ1ɘ�ǞŗǗŅ�ʏŘ�D�,/AC CSHT�Řʥ�D	�1ƥ��Ū�ƮƸZ

�r�i��iʨ1Ȑə1�@��Hɛ�r���b� k12@ k13.-1Z�r�i�

�iʨȐəʋŗĵƛ+C�2 Z�r�i��i1Ġÿ2 k12,�3 Z�r�i��i

1Ġÿ2 k13, k101ǈˎk12/k10?��2 k13/k10ˏ�ĥ��9-vO�bl�2ʋ@�

/ƮƸZ�r�i��i/ɖȔ��;$�Ƃ�Ȫ�ţ2ʋ@�/�ŪZ�r�i��i

/ǓÌ�D$>�CSHT�ʥ�.C@��.D	ɛ 2.3�BƣB�.A�/�ǩ/��

DvO�bl�1 k12/k10?��2 k13/k102ȥ 1.8+C�¤/��D k13/k10ˎ ȥ 3.0ˏ

AC?ȃŀǿ/ń��$>�ǩ2vO�bl�HʥƥʨƂ��*?;C CSHT �Ģ

î�.�,ȹ�BE$	�$�'*�ǩ+2ʥƥʨ/�A6vO�bl�1ƌȮƂ��

ǈʃǿĴÍ/ə�D$>�vO�bl�2x�~vQ��1µǲ/ʖ�$ʣǻɗ+D

,ȹ�BE$	 

� �1A�/�ƯȘ1ȭƴ�B�x�~vQ���vO�bl�ˌʛ2ĄÌˌʛACÉ

°űHƌ&�ĴÍ/ķƠ�D�,�ýɀ+D�,�ȍč�E$$>�«ʭ2Ʃ?ĴÍ

�(ŭʖ.ˌʛ, 
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Ț 3 Ș  
ǉʓȌ¾ǐ1ʕ��x�~vQ��ˌʛ/�A:�  
Šʼ  
 
 
� ˌʛ1ʠɡ.ɡȦ+Dŷɹǔħ2�ƽ
.Ýǝ/ADŠʼHû�D$>(Glass 

1998)�x�~vQ���vO�bl�ˌʛ1ɗåĳǿȃ ´ǲHƹɩ�D/$'*�

ƺå§1Ýǝ�.�ǪŹ+ķˉHə�ūɡ�D	���.�B�Íʁˌʛ�2ĴÍȌ

¾1$>/ǉʓ1ȟǰ�ʠɡ+C�ǉʓȌ¾H�D$>1ĔÐ/ADÝǝ2ʙ�D�

,�+�.�	�$�'*�«ʭ1ƹɩ/Êȗ&��EB1Ýǝ�ɗåĳǿɮº/�A

:�Šʼ/(�*ƹɭ�*��ūɡ�D	 

� ǯě1ǭïǽ+2Íʁˌʛƥ1ǉʓȌ¾ǐ,�*�ɑǿ/ǉȟd��wˎ ETT �ˏǲ

�BED	����¤+2ETT1ƏȟÝǝ2ǈʃǿŞ�,�E*�C(Hung et al. 1992)�

Íʁˌʛƥ/��D±»ɠ.ǉʓȌ¾ǐ,�*���Y��^VˎLMAˏ?ǲ�BE

*�D	LMA 2�¶ǲˁŗ2±��ǩ+?Úǲýɀ+D�,�ğĆ�E*�C�ǩ

/��*? LMA 1Ɵ� ETT AC?Ņ.�ʢ1x�~vQ��+Əȟ+�$,�Dğ

Ć�D(Wiederstein et al. 2006)	"1§1ǉʓȌ¾ǐ,�*vOM^�^Vˎ Maskˏ

?C�Ýǝű2Ņ.��(Brett & Fisher 1987)�ĴÍű1ʺ�BÍʁˌʛƥ1ǉʓȌ

¾ǐ,�*2ƒĨ�E*�.�	 

� àʆ1A�/Íʁˌʛƥ1ǉʓȌ¾2�ĴÍű1ʺ�B ETT ?��2 LMA �ūɡ

+D,ȹ�BE�«ʭ1ƹɩ/��*?� E�1ƟǐHǲ�D�,�ƫ;��	;

$ƯȊȕ1żƴH¥ţ1ɌŖ/Ǳ��$>/2�̩ ʛƟǐ�ķʳ1ɌŖ/ó�$?1+

D�,�ǋ>BED	«�1�,�B�ƯȘ+2x�~vQ���vO�bl�ˌʛ

1ɗåĳǿƹɩHə�/Êȗ&�ETT , LMA /ADǉʓȌ¾��x�~vQ��ˌ
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ʛ/-1A�.ŠʼH�A:�1��ɗåĳǿéƴ,�*ˌʛȯƌ�1ĈĄǪŹ,ˌʛ

�B1ɤʞ/Ǒȁ�*�Maskǐ,ǈʃ�ƹɩ�$	 
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ưƞ,Ɵǐ  

 

Ưʽ1ÑĻ2ÏĀɕ´Ǧ+C�M�b�neiÎɛ/ŀ�DÏɕȺÍČ1Āŷ�ŦB

E*�.�$>Îɛ+�.�	 
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ȭƴ  

 

Ưʽ1ÑĻ2ÏĀɕ´Ǧ+C�M�b�neiÎɛ/ŀ�DÏɕȺÍČ1Āŷ�ŦB

E*�.�$>Îɛ+�.�	
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ȹĿ  

 

� x�~vQ���vO�bl�ˌʛ1ɗåĳǿƹɩ2ƺå§1Ýǝ�.�ǪŹ+ə�

1�ǰŵǿ+C�"1Ǡ+2Ʃ?Ýǝ1Ņ.�MaskHǲ�D1�ʖ�*�D,ȹ�

BED	���.�B�Mask2ĴÍű1ʺ�BÍʁˌʛƥ1ǉʓȌ¾ǐ,�*ƒĨ+

�.�$>�ACɌŖ/ó��AC»ɠű1Ņ.�ǉʓȌ¾ǐHɮº�Dūɡ�D$

>�ETT , LMA /ADǉʓȌ¾ǐ�x�~vQ��ˌʛ/��Dɗåĳǿƹɩ/�

A:�ŠʼHMaskǐHŀǤ,�*ǈʃ�$	 

Ưķˉ1ȭƴ�B�ķʳ/2ǉʓȌ¾ǐ1ʕ���ɤʞ�1x�~vQ��ɘ�Ǟŗ

/ŠʼH�A:�.��,�ȍ�E$	¤1ğĆ/AD,ǉȟƏȟ2ǈʃǿŞ�ÝǝH

¯�$>�Əȟ/Ĥ�1ˌʛɗ�ūɡ+C(Hung et al. 1992)�ǩ/��*? LMA

AC? ETT1Əȟ/Ĥ�1x�~vQ��Hɡ�$,ğĆ�E*�D(Wiederstein et 

al. 2006)	�$�'*�ETT+ǉʓHȟǰ�$Ġÿ2�LMA@Mask+ȟǰ�$Ġÿ

AC?�;%x�~vQ��Ǟŗ�ǈʃǿˋ�ǆʱ+ɤʞ�*�;�ýɀű�ȹ�BE

$���ɤʞ�1 EC502ƪŷŋ�ɲ>BE.�'$	�1�,�B�ǉȟ71Əȟ2Ş

�ÝǝH¯�Ɨ´+D,ȹ�BED��1 ŗ ETT �ǉȟÑ/Əȟ�E*�;�,�

ǉȟÑ/ ETT �Ĳě�D�,ɍ²2"�;+ĥ�.Ýǝ/2.B �LMA @ Mask

/ADÝǝ,;CĢGB.��,�ƒĿ�E$	¤+ˌʛȪ�ƥ�B1ɤʞƥʨH

ETT�LMA�Mask +ǈʃ�$ƹɩ/AD,�ǉʓȌ¾/A'*ɤʞƥʨ/ƪǡŋ2

ɲ>BE.�'$(Joshi et al. 1997; Smith & White 1992)	�EB1ğĆ+2ɤʞƥ

1ˌʛɗǞŗ2ƹɩ�*�.���̩ ʛ�2� E1ȷ?ĀȒŗ1ˌʛɗHƂ��*�

$$>�Ưķˉ,Āƽ/ǉʓȌ¾ǐ1ʕ��ˌʛ�B1ɤʞ/ø:�Šʼ2Ņ.�,ɦ

ʟ+�D	 

� �Ɵ+�Mask ȷ2Ʃ?Ýǝű�Ņ.�,�ŵ�E$��HR �A5 MAP �ˋ�Ç
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Ă/'$	ŰűˋǟʝɘǺ2¢ŸȎȬHÝǝ��ɘ�o�Punv��ǞŗH�Ƣ�

!D$>(Rose et al. 1983)�Maskȷ+2 PaCO21Ýǝ/AC HR,MAP��Ƣ�

$,ȹ�BE$	�B/�ˋǟʝɘǺ2¢ŸȎȬ«ģ/?ĈĄHÝǝ�D$>

(Serebrovskaya 1992)�Maskȷ+2ɍǾĈĄ�½ʎ�E$�,/AC�ɍǾĈĄ�1

EC50�§1ȷ,ǈʃ�*ƪŷ/ˋ�'$,ȹ�BE$	Ưķˉ+2�EtCO2� 35~45 

mmHg1ȡĘ/ú;DA�/¤ŊĈĄĔHɫĵ�$��Maskȷ+2 EtCO˓, PaCO2

1ŋ�ĥ��'$�,�B�EtCO21ǘĵɴŋ�ĥ��'$,ȹ�BE$	�E2�S

vHƪ�D ETT@ LMA,Ƿ.C Mask2ĽȆű�ɓőçC�ȪƮĈǉ1[�x��

W�ðÖ/ə�.�'$$>,ȹ�BED	̀ ǟʝɘǺ2¢ŸȎȬ�A5ĈĄÝǝ´ǲ

Hƌ(%�+2.��ɤʞǪŹH±��!DğĆ?D�,�B(Xu et al. 2011)�

PaCO21ȟǰ�ėʶ. Mask 2�1Ǡ�B?«ʭ1ɗåĳǿƹɩ/¶ǲ�8�+2.

�,ȹ�BE$	 

� Ưķˉ1ȭƴ�B�ǉȟd��w,���Y��^V/ĥ�.ʕ�2ɲ>BE ��

 E?Ĵĵ�$ˌʛȯƌ�A5ɗåĳǿɮº�ýɀ+D,ůGE$	vOM^�^V

2ˌʛ�1êɂɘ�ʝîǟȦÖĚ1ȟǰ�ėʶ+D$>�ɗåĳǿƹɩ/2¶ǲ�.

�Ɵ�ɒ�,ȹ�BE$	�$�'*�Ʃ?ĴÍ+CɌŖ+?�ɑǿ/¶ǲ�E*�

D�,Hȹź�D,�«ʭ1x�~vQ���vO�bl�ˌʛ1ɗåĳǿƹɩ/2ǉ

ȟd��w1¶ǲ�ʖ×+D,ȹ�BE$	 
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Ț˕Ș  
x�~vQ��,vO�bl�1ɗåĳǿȃ ´ǲ1

ƹɩ  
 
 
� �E;+ʆ8*�$A�/ǯě1ˌʛ+2ˌʛɗ,ʣǻɗHµǲ�D�,��ɑǿ

+D���E2ˌʛɗ,ʣǻɗ1ȃ ´ǲ/AC�ƽ
.Ýǝ/ŀ�DùŬHðÖ/

ƁÜ�((ɗǦūɡʢ1ǗŅ/ACâ´ǲHʂǗ�D�,Hȁǿ,�D	�$�'*�

ĴÍ+ŭʖ.ˌʛǐHȌȗ�D$>/2�̩ ʛɗ,ʣǻɗ1�ɗåĳǿȃ ´ǲHðÖ

/ǰɦ�D�,�ʠɡ+D	ǩ+2ĄÌˌʛɗ,1ɗåĳǿȃ ´ǲ1ƹɩ/ACv

O�bl�1ƪǲű�ȍ�E*�D��(Murphy & Hug 1982; Reilly et al. 2013; 

Schwieger et al. 1991; Ueyama et al. 2009)�x�~vQ��,vO�bl�1ɗåĳ

ǿȃ ´ǲ1ɰȨ29,I-Ö�'*�.�	Ț 2 Ș1ȭƴ�Bx�~vQ���vO

�bl�ˌʛ�M`v����vO�bl�ˌʛ/ǈ8É°űHƌ(ýɀű�ȍč�E

$�,�B�x�~vQ��,vO�bl�1ɗåĳǿȃ ´ǲHƹɩ�D�,/AC�

�B/ĴÍ+ŭʖ.x�~vQ���vO�bl�ˌʛǐ�Ȍȗ+�D,Ƭš�ED	 

� "�+�ƯȘ+2ǩ/��Dx�~vQ��,vO�bl�1ɗåĳǿȃ ´ǲH�

ʷǉÝǝ/ŀ�DɘəêŹùŬ �ˎʷǉÝǝ�ˏ��ɍǾĈĄ���¤ŊĈĄ�Ȼ���A5

�ɤʞ�Hɮº1ŀɺ,�*"E#Eƹɩ��ʖ×.ˌʛHȯƌ�D$>/ūɡ.x�

~vQ��,vO�bl�1ɘ�ǞŗHǋ>$	 
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ưƞ,Ɵǐ  

 

Ưʽ1ÑĻ2ÏĀɕ´Ǧ+C�M�b�neiÎɛ/ŀ�DÏɕȺÍČ1Āŷ�ŦB

E*�.�$>Îɛ+�.�	
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ȭƴ  

 

Ưʽ1ÑĻ2ÏĀɕ´Ǧ+C�M�b�neiÎɛ/ŀ�DÏɕȺÍČ1Āŷ�ŦB
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ȹĿ  

 

� ʷǉÝǝ/ŀ�DɘəêŹùŬ2��]^gLeV�h�/��*x�~vQ��,

vO�bl�1ȃ�éƴ�ɲ>BE��B/�KM`}�W��@Ŭȝƨʺ1� E?�

vO�bl��x�~vQ��1ūɡʢHȃ�ǿ/ǗŅ�D�,Hȍ�*�$	x�~

vQ��2ǲʢ¹Ĳǿ.ŪɘȟƁÜHƪ�D$>(Goodchild & Serrao 1989)�"EB

1â´ǲHʂǗ�Dŷć+?vO�bl�µǲ/ADx�~vQ��ūɡʢǗŅ´ǲ

2ʹŎ/ʠɡ+D,ȹ�BE$	¤1ğĆ+2�Ȁɉ×ʧ�ɇɊ×ʧ�ɇɊǨŚ.-

1ƽ
.ŽɚÝǝ/ŀ�DɘəêŹùŬ/ʩ�*�x�~vQ��,vO�bl�2ȃ

�éƴ�ȍ�E*�C�vO�bl�Hµǲ�D�,/ACéƴǿ/x�~vQ��1

ɡǋʢ�ǗŅýɀ+D�,�ƣB�/.'*�D(Kazama et al. 1998)	ĄÌˌʛɗ

1_}v���?Āƽ/�vO�bl�Hµǲ�D�,+MAC-BARˎ 50%1À²/�

�*Ȁɉ×ʧ/ŀ�*ɍŢȎȬùŬHƁÜ�DĄÌˌʛɗƩńȽȿǞŗ �ˏĥŐ/ǗŅ

�D�,�ȍ�E*�D(Katoh et al. 1999)	vO�bl�2 1ǂǋŪȎȬ�B�ƵȎ

Ȭ/ɎD;+Őŕ�ÖŌ�DRuRMjûĻ²H¦�*ʣǻéƴHǾƕ�D(Inturrisi 

2002; Lamont 2008; Minami & Satoh 1995; Stein et al. 2003)	x�~vQ��2�Ƶ

ȎȬȣ1 GABA ûĻ²/ȭÿ�D�,+�/ʣʸ´ǲHǾƕ�D	�B/�x�~v

Q��2ʣǻéƴHƌ$.�,�ED�Ɵ+(Grounds et al. 1987; Petersen-Felix et 

al. 1996)�ŷɹHǔħ�!.�9-±ǲʢ1x�~vQ���ʷǉÝǝ�ľÔÝǝ�A

5b�lXei/ADǹǻHƁÜ�$,�DğĆ?D(Bandschapp et al. 2010; 

Hand et al. 2001; Zacny et al. 1996)	�B/��ei1Ƀˊ�z�/��Dx�~v

Q��1ƃ»ĺÝǝ´ǲ� in vivo�A5 ex vivo+ȍ�E*�D(Jewett et al. 1992; 

Takechi et al. 2013; Wang et al. 2004)	�1A�/�x�~vQ��?ʣǻ/ʩʍ�

*�D�,�ȍč�E*�C�Ưķˉ+2RuRMj´êɗ1vO�bl�,µǲ�D
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�,+ʣǻéƴ�ȃ�ǿ/ġŞ�$,ȹ�BE$	 

� �ʷǉÝǝ�/��*�vO�bl�ɘ�Ǟŗ� 4.3 ng/mL /.DA�/�D�,

+x�~vQ��òǫˌʛ1 EC50�ñǗ�$��vO�bl�1 EC501ǗŅ´ǲ/2

Ħ¡éƴ�C�vO�bl�ɘ�Ǟŗ�≥15 ng/mL1ˋǞŗ+2�B.D EC50ǗŅ

´ǲ�;CƬš+�.�,ȹ�BE$	�$�'*��1Ǡ�B2Žɚ�2x�~v

Q��1ɘ�Ǟŗ� 3~6 µg/mL�vO�bl�1ɘ�Ǟŗ� 5~15 ng/mL1ȡĘ/ú

;DA�/ȯƌ��ŽɚÝǝ1Şŗ/ÿG!*ʖĶɷƜ�DƟǐ�ʖ×+D,ȹ�B

E$	�B/�x�~vQ��1ɘ�Ǟŗ� 4.3 µg/mL«�1Ġÿ2ɘĚ�ƪŷ/ˋ�

¾$E*�$�,�B�vO�bl�1µǲ/ACx�~vQ��1Ƃ�ʢHƺåǗB

��,��ɚ�1±ɘĚʪǃ/2ʠɡ+D,ȹ�BE$	�$�'*�Žɚ�2�x

�~vQ��H 3~4 µg/mL�vO�bl�H 10~15 ng/mL+µǲ�DƟǐ�ACʖ×

+D,ȍč�E$	ĥ�.ŽɚƗ´/¯�Ş�Ýǝ/ŀ�*2�vO�bl�ɘ�Ǟ

ŗHˋǞŗ+ȯƌ�*�*?ùŬ�Dýɀű�D���B.DvO�bl�ġʢ/A

D EC50ǗŅ´ǲ2Ņ.�$>�x�~vQ��1�ƥǿ.ġʢ?ȹź�Dūɡ�D

,ȹ�BED	���.�B�x�~vQ��,MAP1ƪǡ.ȃʩʩ¼2ɲ>BE.

�'$?11�x�~vQ��ɘ�Ǟŗ1Űǝ.ġæ2ɘĚ1±�HƉ�ýɀű�ƪD

$>�x�~vQ��1ġʢ/2ǑŷHɡ�D,ȹ�BE$	 

� Ưƹɩ+2�ɤʞ�/��*?x�~vQ��,vO�bl�1ȃ�´ǲ�ɲ>BE

$	¤+2vO�bl��üˀÝǝ/ùŬ�D_}v���ƩńȽȿǞŗ

ˎMAC-awakeˏ@ŷɹǔħ�Dx�~vQ��ɘ�ǞŗHǗŅ�!D�,�ğĆ�E

*�D(Katoh & Ikeda 1998; Katoh et al. 1994; Smith et al. 1994)	ǩ+2vO�bl

� 40 µg/kg 1}��^Ƃ�/ACŷɹǔħƽǪŹ/.D,ğĆ�E*�D�,�B

(Arndt et al. 1984; Kamata et al. 2012)�vO�bl��x�~vQ��1ŷɹǔħ´

ǲHȃ�ǿ/ġŞ�!D,ȹ�BE$	ʒö1ğĆ+2vO�bl�Hµǲ�D�,/
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AC�Ýǝ�.�ǪŹ+1ˌʛȯƌ/ūɡ.x�~vQ��Ƃ�ʢ�ǗŅ�D,�E*

�D(Hughes & Nolan 1999)	Ưķˉ1ȭƴ2�vO�bl��ˌʛȯƌ/ūɡ.x�

~vQ��ʢHǗŅ�!D�,Hȍ�*�D$>�vO�bl�µǲ/ACˌʛŃÌƥ

/��Dx�~vQ��ūɡʢ?ǗŅ�D,ȹ�BED	vO�bl�/AD�ɤʞ�

1 EC50 ǗŅ´ǲHȹź�D,�ˌʛŃÌƥ2vO�bl�Hɘ�Ǟŗ+ 2.5 ~5.0 

ng/mLµǲ�D�,+���A" 3.0 µg/mLàţ1x�~vQ��+ŃÌ+�D,ȹ

�BE�ŽɚȂà/vO�bl�1ɘ�ǞŗHġæ�!D�,/AC�x�~vQ��

1ɘ�ǞŗH"1;; 3~4 µg/mL+ȯƌ�D�,�+�D,ȹ�BED	�1A�/�

µǲ�DvO�bl�1Ƃ�ʢHʖ×/ɷȠ�D�,/AC�̩ ʛ1ŃÌHÒǜ/ə�

�,�+�D,ȹ�BE$	 

� �Ɵˌʛ�B1ɤʞ/(�*2�ŽɚȪ�ƥ;+x�~vQ��ɘ�ǞŗH 3~4 

µg/mL�vO�bl�ɘ�ǞŗH≥10 ng/mL+ȯƌ�Ȯ�$Ġÿ�x�~vQ��1ɘ

�Ǟŗ�ñÖ«�ǗŅ�.�,�ɤʞ�1 EC50/Ûʔ�.�$>�ɤʞ;+/ʥ�ƥ

ʨHɡ��ɤʞʏŘ1õĖ,.CŦD	�$�'*�Ş�ÝǝH¯�ŽɚƗ´�Ȫ��

$ţ2�ɤʞ/Ă�*x�~vQ��1ȯƌǞŗHǗŅ�!DAC?�vO�bl�1

ɘ�ǞŗH<10 ng/mL ƭǙ/ǗŅ�!D�,�ʋ@�.ɤʞ/2éƴǿD,ȹ�B

E$	 

� ɍǾĈĄ�A5¤ŊĈĄ�Ȼ/��*?vO�bl�,x�~vQ��1ȃ�´ǲ

�Ȍɲ�E��B/�ƄȟȂà1vO�bl�ɘ�Ǟŗ�>5 ng/mL %'$ 5 ·+2�

ƄȟȂţ/�ƥǿ. SpO21ǗŅ�ɲ>BE$	ɤʞ�1ǩ+2�vO�bl�1}�

�^Ƃ�/AC�ĈĄƛ�SpO2�êɂɘʝȦÖĚ�±��D�,�ğĆ�E*�D

(Bailey et al. 1987; Grimm et al. 2005; Kamata et al. 2012)	�EB1ƝǬ/��*�

ɤʞ�1ǩ+2 15~3000 µg/kg 1vO�bl�H}��^Ƃ��*?ǢĈĄ/ʰD�

,2.�'$	���.�B�P�v���ˌʛ�1ǩ+2�vO�bl� 10 µg/kg
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1}��^Ƃ� 1.5Ö«Ñ/2ǢĈĄ�ɲ>BE$�,�B(Hug & Murphy 1979) �

ˌʛɗHµǲ�D�,+vO�bl�/ADĈĄƁÜ´ǲ�ġŞ�ED,ȹ�BED	

�$�'*�Ưķˉ/��*ƄȟȂţ1 SpO2±�2ʋ@�/ĕŨ�$?11�ǧ/Ĉ

Ąǀɀ�±��*�DA�.Ǻ·+2�Ƅȟ;+/vO�bl�Hʖ×/Ǘʢ�Dūɡ

�D,ȹ�BED	¤1ŽɚǺ·+2vO�bl�1ɘ�Ǟŗ� 2 ng/mL «�+

E3�ɍǾĈĄ�ðÖ/ĕŨ�D,�E*�D(Glass et al. 1990)	W�MpN�j/

��Dx�~vQ��−vO�bl�ˌʛ+2�ɍǾĈĄ�Ƅȟà/ĕŨ�$ƥǠ1Œ

ĜvO�bl�ɘ�Ǟŗ2 0.77~1.17 ng/mL+'$(Hughes & Nolan 1999)	�E

B1ȭƴ�B2�ˌʛȪ�;+/vO�bl�ɘ�ǞŗH<5 ng/mL/ǗŅ�!*�B

x�~vQ��1ɘ�ǞŗH<3~4 µg/mL/ǗŅ�!Į>D�,+�Ƅȟţ1ĈĄƁÜ

Hĕʙ��ACĴÍ.Ƅȟ�ýɀ/.D,ȹ�BE$	 

� ɗǦȃ ´ǲHƹɩ�Dʳ2��ɗǦ1òǫ+1éƴH�Ɵƹɩ�D�,�ƫ;��

��Ưķˉ+2Âǰǿ.ǰǳ�BvO�bl�òǫ+1ɮºHķƠ�D�,�+�.�

'$	���.�B�ǩ+2¬/vO�bl�H 2000 µg/kg1A�.ˋǲʢHƂ��

$,�*?ˌʛHʔż�D�,2+�.�'$,ğĆ�E*�D�,�B(Bailey et al. 

1987)�ķʳ1ŽɚǺ·+2ˌʛɗ,1µǲ�ūʾ+D,ȹ�BED	�$�'*�

Ưķˉ/��DɗǦƂ�Ɵǐ2ɌŖˌʛ1ǯǪHùƤ�*�D,ȹ�BE$	 

� «�1�,�B�ǩ/��Dx�~vQ���vO�bl�ˌʛ2ʷǉÝǝ/ŀ�D

ɘəêŹùŬ�ɍǾĈĄ�¤ŊĈĄ�Ȼ�A5ɤʞ/��*"E#Eȃ�éƴHȍ��

,�ƣB�,.'$	Ưķˉ1ȭƴHʤ<D,�vO�bl�Hɘ�Ǟŗ� 2.5~5.0 

ng/mL/.DA�/µǲ�D�,+�ɘ�Ǟŗ� 3 µg/mLàţ1x�~vQ��+ˌ

ʛŃÌ�A5ˌʛȯƌ71Òǜ.Ȑə�ýɀ+D,ȹ�BE�Žɚ�2x�~vQ�

�1ɘ�Ǟŗ� 3~4 µg/mL�vO�bl�1ɘ�Ǟŗ� 10~15 ng/mL1ȡĘ/ú;D

A�/ȯƌ�D�,+ɚ�1»ĺÝǝHƁ�((Ĵĵ�$ɘəêŹ�ŦBED,ȹ�
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BE$	vO�bl�1x�~vQ��ūɡʢǗŅ´ǲ/2Ħ¡éƴ�D$>��+

/vO�bl�ɘ�Ǟŗ�ðÖ/ˋ�Ġÿ2�ĥ�.ŽɚƗ´/¯�Ş�Ýǝ/ŀ�*�

ɘĚ±�/Ǒŷ�.�Bx�~vQ��1�ƥǿ.ġʢHȹź�8�+D,ȹ�B

E$	"�*�ˌʛȪ�;+/vO�bl�1ɘ�ǞŗH<5 ng/mL/ǗŅ�!*�B

x�~vQ��1ɘ�ǞŗH<3~4 µg/mL/ǗŅ�!Į>D�,+�ĴÍ�(ʋ@�.

Ƅȟ�ķƠýɀ+D,ȹ�BE$	ķʳ1Žɚ+2ƽ
.»ĺÝǝ�æGC��B/

ɘəêŹùŬ«ģ/?²ê.-1ƽ
.ùŬHðÖ/ƁÜ�D�,�ĴÍ.Žɚ/2

ʠɡ+D	�B/2�ACĴÍ.ƄȟHACʋ@�/ə��,?ɌŖ+2ʠɡ.ɡȦ

,.D	�$�'*��EB1ɰȨHɦƣ�D/2x�~vQ��,vO�bl�1ɗ

åĳǿȃ ´ǲHɌŖ·+�B/ƹɩ�Dūɡ�D,ȹ�BE$	 
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Ț 5 Ș  
x�~vQ��,vO�bl�1ɗåĳǿǧű/Ğ)

�$x�~vQ���vO�bl�ˌʛǐ1ɌŖ·/�

�Dƪéű1ƹɭ  
 
 
� Ț 4 Ș+2�x�~vQ��ɘ�ǞŗH 3 µg/mL�vO�bl�ɘ�ǞŗH 2.5~5 

ng/mL/�*ŃÌ��Žɚ�2x�~vQ��ɘ�ǞŗH 3~4 µg/mL�vO�bl�

ɘ�ǞŗH 10~15 ng/mL+ȯƌ��vO�bl�ɘ�ǞŗH 5 ng/mLƭǙ/Ǘʢ�*

�BˌʛHȪ��D�,/AC�ĴÍ�(ŭʖ.ˌʛ�A5ĴÍ�(ʋ@�.Ƅȟ�ý

ɀ+D,ȹ�BE$	���.�B�ķʳ1ŽɚǺ·+2ʷǉÝǝAC?Ş�ÝǝH

¯�ŽɚƗ´�ūɡ/.D�,?C�;$�ɘəêŹùŬ«ģ/?²ê.-ƽ
.ù

ŬHðÖ/ƁÜ�Dūɡ�D$>��ɪ1Ƃ�Ɵǐ1ƪéűH�ķʳ1ŽɚǺ·Hǲ

�*Ȍɲ�Dūɡ�D	�B/�Ț˕Ș+2�¸ɯǩ�ǉȟd��wHē<Į>D�

?��2ˀʚƎ�Hȍ�$ȇʨHɤʞ,ĵȸ�$��ɤʞ�*�B?ĈĄǪŹ.-Hð

Ö/Ȍɲ�*�BƄȟ�$Ɵ�ĴÍʺ1�+2ƫ;��$>�ķʳ/Ƅȟ�D;+1ƥ

ʨ2�ɌŖ·+2ū �?�ɏ�.�,ȹ�BED	 

� ɌŖ·+x�~vQ���vO�bl�ˌʛHŬǲ�D$>/2��E;+1Ȋȕ,

Āƽ/ɘ�Ǟŗ\����\��/Ğ)�*Ƃ�ʢHɷȠ�DƟǐ�ƪé+D,ȹ

�BED	���.�B�Ț 4Ș1,�/vO�bl�1Ġÿ�ɘ�Ǟŗ\����\

��+2ƩˋÁ+? 8 ng/mL ,ŵĵ�*ȯƌ�*�$1/?ʩGB �ķǘɘ�Ǟŗ

� 8 ng/mLHĥŐ/�ĕD·�Ņ.�B Ĳě�$	Ț 4Ș+1ɗåĳǿɮº+2Ʃ

Ȫǿ/ķǘɘ�Ǟŗ/Ğ)�*ɦƳHə'$$>�\����\��1ɘ�Ǟŗ,ķǘ

ɘ�Ǟŗ1�ʵ2ɦƳ�1ď˂,2.B.�'$��ɌŖ·+2�K�bM�+ķǘɘ
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�ǞŗHǘĵ�D�,��ýɀ+D$>�ɘ�Ǟŗ\����\��1�ǘȢŗ�ʠ

ɡ/.D	ǩ+2 Beths B�ğĆ�$x�~vQ��1ɗǦêŹ2ǈʃǿɘ�Ǟŗ�

ǘȢŗ�ˋ�,�E*�D��vO�bl�µǲƥ/��DɗǦêŹ�h�1ɘ�Ǟŗ

�ǘȢŗ2ƹɩ�E*�.�(Beths et al. 2001)	 

� «�1�,AC�ƯȘ+2; �ǩ1x�~vQ���vO�bl�ˌʛ/��D�

ACɘ�Ǟŗ�ǘȢŗ1ˋ�ɗǦêŹ�h�H 4Ș+1ȭƴ/Ğ)�*ƹɩ�$ˎ ķˉ

1 	ˏǂ/��E, 4Ș;++ŦBE$żƴ/Ğ)�*ɌŖ·/ŀ�*x�~vQ���

vO�bl�ˌʛHķƠ��"1ƪéűH�,�*ɗåĳǿȃ ´ǲ1ʺ�Bɮº��

�B/ˌʛȪ�ţǉȟd��w1Ƅȟ;+1ƥʨHƩȉ/�DƂ�ǐ/(�*?ƹɩ

�$	�E/æ��ĴÍ.ˌʛ,ƄȟHķǯ�((�ACʋ@�.ɤʞ,AC±Z^i

1Ƃ�ƟǐHȬǖǿ.Ãʺ�Bƹɩ�$ˎķˉ 2 	ˏ 
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ķˉ˒  

 

ưƞ,Ɵǐ  

 

Ưʽ1ÑĻ2ÏĀɕ´Ǧ+C�M�b�neiÎɛ/ŀ�DÏɕȺÍČ1Āŷ�ŦB

E*�.�$>Îɛ+�.�	 
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ȭƴ  

 

Ưʽ1ÑĻ2ÏĀɕ´Ǧ+C�M�b�neiÎɛ/ŀ�DÏɕȺÍČ1Āŷ�ŦB

E*�.�$>Îɛ+�.�	
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ȹĿ  

 

� ɌŖˌʛ+2ķʳ/ɘ�ǞŗHǘĵ�D�,�ėʶ+D$>�¤ïǽ+2ɗǦêŹ

�h�H¶ǲ�$ɘ�Ǟŗ\����\��/ACˌʛɗ1Ƃ�HɷƜ�D

Target-controlled infusion �ŕ�Ʀø�*�C�ɘ�Ǟŗ�ǘȢŗ1ˋ�ɗǦêŹ�

h��¶ǲ�E*�D(Gepts et al. 1987)	ǭïǽ+? Target-controlled infusion�Ɍ

Ŗ�A5Ȋȕ+¶ǲ�EDA�/.'*�*�C�x�~vQ��2 Beths �h��

�/¶ǲ�E*�D(Bell et al. 2011; Mair et al. 2009; Ribeiro et al. 2012)	Beths�

h�1ɘ�Ǟŗ�ǘȢŗHƹɩ�$ğĆ+2 MDAPE 2 27.7%�MDPE 2-3.1%+

C(Beths et al. 2001)�� E?ɘ�Ǟŗ�ǘȢŗ1ɬĻȡĘÑ+'$ˎMDAPE˖

<30%�MDPE˖-20~20% 	ˏ���.�B�Ưȭƴ�B�Beths�h�2ǩ1x�~v

Q���vO�bl�ˌʛ/��*ɘ�Ǟŗ�ǘȢŗ�;Cˋ�.��,�ƣB�,

.'$	�1ʕ�,�*µǲ�*�DɗǦ1ȓ˄@Ƃ�Ɵǐ�Šʼ�*�Dýɀű�ȹ

�BED	�.G&�BethsB1Ȋȕ+2K_x��]��A5�bj�?��2{d

]�HàƂɗ�*�C�ˌʛȯƌ�2 66%1șǉHƂ��*�$��Ưķˉ+2ˌʛ

àƂɗ2¶ǲ�*�B �̩ ʛȯƌ�2vO�bl�HƌȮƂ��*�$	vO�bl

�2Ưķˉ+?ɲ>BE$ʊC�ƣB�.ŤɂHą�D$>ŪƈÕʢ1±�1õĖ,.

C�D(Arndt et al. 1984)	x�~vQ��2ȼɋ/*�/W�V��ʝƆÿ/A'*

©ɸ�E�Ɔÿ²�ņ�7ƐǏ�ED$>�x�~vQ��1©ɸʋŗ2ŪƈÕʢ�"

�*ȼɘǓʢ1ŠʼHû�D	¥ĕ2ŪƈÕʢHȂƑǘĵ2�*�.���Ťɂ/¯�

ŪƈÕʢ1±�� Beths �h�1ɘ�Ǟŗ�ǘȢŗ�±�.'$õĖ1�(,ȹ�B

E$(Kurita et al. 2002)	�B/�x�~vQ��1©ɸ/2 P-4501[wbMx+

D CYP2B6 ��/ʩ¼�*�D$>�µǲɗǦ/ADʜȦɳŃ@ʜȦʫĺ1Šʼ?ȹ

�BED	���.�B�vO�bl�2�/ CYP3A4 /A'*©ɸ�E�µǲ?�
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ƥǿ+D$>�vO�bl�/AD©ɸʜȦ71Šʼ2Ņ.�,ȹ�BE$	�B/�

©ɸʜȦ2œˍ@űÙ1ŠʼHû�D,ȹ�BED$>�̧ ɯǩ1œˍ@űÙ1ʕ��

Ưȭƴ/Šʼ�$ýɀű�ȹ�BE$	¥ţ2�œˍ@űÙ1ŠʼHȹź�$ɗǦêŹ

�h��ACƫ;��,ȹ�BED	 

� ǭïǽ/��*vO�bl�1ɗǦêŹ�h�1ɘ�ǞŗȢŗ�ǘHƹɩ�$Ȋȕ

2ǯě1,�FğĆ�E*�.�	ǩ+P�v����_}v���?��2x�~v

Q��ˌʛ�/*vO�bl�ɘ�ǞŗHǘĵ�$Ȋȕ/AD,�6 µg/kg/h+ƌȮƂ

��$Ġÿ1ŒĜvO�bl�ɘ�Ǟŗ2�ğĆ/A'* 2~6.5 ng/mL ,ƽ
+C

(Hughes & Nolan 1999; Murphy & Hug 1982; Reilly et al. 2013)�µǲ�Dˌʛɗ1

ȓ˄@Ƃ�ʢ�vO�bl�ɘ�Ǟŗ/Šʼ�Dýɀű�ȹ�BED	¥ĕƹɩ�$ɗ

ǦêŹ�h�1�&�Sano B1Ȋȕ/Ğ)�?12vO�bl�òǫƂ�+ŦBE$

h�b/Ğ)�*´ɞ�$�(Sano et al. 2006)�MurphyB1Ȋȕ+2ŒĜȪƮĈǉǞ

ŗ 2.4%1P�v���ˌʛ�/*vO�bl�HƂ��*�D(Murphy et al. 1983)	

ȭƴǿ/2�ǩ/��Dx�~vQ���vO�bl�ˌʛ/��*2�ˌʛ�+ɗǦ

êŹ�h�H´ɞ�$Murphy2.5�h��ǈʃǿɘ�Ǟŗ�ǘȢŗ�ˋ�'$	���

.�B��ʆ1A�/ˌʛɗ1ȓ˄/A'*vO�bl�1ɘ�Ǟŗ�ǘȢŗ�Ģî�

Dýɀű�D1+�¥ţ�ACx�~vQ���vO�bl�ˌʛ/ʖ�$ɗǦêŹ

�h�/(�*ƹɩ�Dūɡ�D,ȹ�BE$	¥ĕ1ƹɩ�B2�ǩ+x�~vQ

���vO�bl�ˌʛHķƠ�DĠÿ�ǯěğĆ�E*�DɗǦêŹ�h�1�+2

Cockshott.i �h��A5 Murphy.2.5�h�ˎę 5.1~5.6, ɛ 5.3,5.4ˏ�ǈʃǿɘ�Ǟ

ŗ�ǘȢŗ�ˋ�ɗǦêŹ�h�+D,ȹ�BE�«ʭ1Ǻ·Hǲ�$ƹɩ+2�E

B1�h�H¶ǲ�D1�ĭş+D,ȹ�BE$	 
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ķˉ 2�  

�1ƹɩ2�Ʋ£ĥĳʬňêǦïǽ_�b�ÂǰįČ®1ſɲHŦ$ţ�Ǻ·1ˆ���

BM�vQ��j�Z�_�iHŦ*ķƠ�$	 

 

ưƞ,Ɵǐ  

 

Ưʽ1ÑĻ2ÏĀɕ´Ǧ+C�M�b�neiÎɛ/ŀ�DÏɕȺÍČ1Āŷ�ŦB

E*�.�$>Îɛ+�.�	
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ȭƴ  

 

Ưʽ1ÑĻ2ÏĀɕ´Ǧ+C�M�b�neiÎɛ/ŀ�DÏɕȺÍČ1Āŷ�ŦB

E*�.�$>Îɛ+�.�	 
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ȹĿ  

 

� ɌŖ·Hǲ�$ƹɩ+2�ŒĜɘ�Ǟŗ� 4.5�1.3 µg/mL 1x�~vQ��, 7.3

�1.3 ng/mL1vO�bl�+ŽɚÝǝ/ŀ�DùŬHƁÜ+�*�$�,�B�Ț˕

Ș+ƓĎ�$ˌʛǐ2ɌŖ·+?ðÖ/ʖŬ+�D,ȹ�BE$	�Ɵ+�vO�bl

�1ɘ�Ǟŗ� 10 ng/mL«�+ȯƌ�*�*?ùŬHȍ�·�'$	�$�'*�

Žɚ1ʎəÐÿHA�ɥĿ��ǈʃǿÝǝ1ĥ�.ŽɚƗ´��ŵ�EDĠÿ/2��

>x�~vQ��@vO�bl�H�ƥǿ/ġʢ�D�,?ȹź�$Ɵ�ɒ�,ȹ�

BE$	 

� Ț 4Ș+ˋǞŗ1vO�bl�/ADƄȟţ1ĈĄƁÜ�ȍč�E$$>�ɌŖ·H

ǲ�$Ưƹɩ+2��ɡ.ŽɚƗ´�Ȫ��$1&ʦä�̩ ʛȪ�;+/vO�bl�

Ƃ�ʢHȔƺǿ/Ǘʢ�DƂ�ɨǵ,�$	"1ȭƴ�Ƅȟƥ/2vO�bl�1ɘ�

ǞŗH 3.8�1.4 ng/mL;+ǗŅ�!D�,/AC�Ƅȟţ?ƣB�.ĈĄƁÜHą�

D·2.�ĴÍ/ɤʞ�!D�,�+�$	�1A�/�̩ ʛȪ�;+/vO�bl�

1ɘ�Ǟŗ�<5 ng/mL/.DA�/ȁƾHɫĵ�D�,/AC�ɌŖ·/��*ĴÍ

.ˌʛɤʞ�A5Ƅȟ�ýɀ/.D�,�Ȍɲ�E$	 

� Ƅȟƥʨ1\����\��+2�vO�bl�1µǲ2ɤʞƥʨHȉȳ�!D$>

/?ƪé+D�,�ȍ�E$	¤+?_}v���òǫAC?��vO�bl�Hµ

ǲ�$Ɵ�ʋ@�.ɤʞ�+�D,ğĆ�E*�D(Manyam et al. 2006)	Ƅȟƥʨ2

vO�bl�1ɘ�Ǟŗ¹Ĳǿ/ȉȳ�D?11�"1éƴ/2Ħ¡éƴ�D$>�

vO�bl�H 5 ng/mL «�1ɘ�Ǟŗ+ȯƌ�Ȯ�D��ei2Ņ.�,ȹ�BE

$	 

� ˌʛZ^i1\����\��+2�ʖ×.ʢ1vO�bl�Hµǲ�D�,/AC

x�~vQ���A5vO�bl�1ȂƑȬɻ�ǗŅ�D�,�ƣB�,.C��1ʺ
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�B?�áµǲ1ÚǠ�ȍ�E$	 

� «�1�,AC�Ț 4 Ș+Ɠȍ�E$x�~vQ���vO�bl�ˌʛǐ2�ɌŖ

·+?ðÖ/Ŭǲ+�D,ȹ�BE$	���.�B�Žɚ�2ƥ,�*ƺ>*Ýǝ1

Ş�Ɨ´�æGD�,�D$>�x�~vQ���A5vO�bl�1�ƥǿ.ġʢ

1ūɡű�ȍč�E$	;$�ɤʞ/Ă�*2vO�bl�1ɘ�ǞŗH 5 ng/mL ƭ

Ǚ/�D�,2ĴÍ.Ƅȟ1$>/ƺ>*ƪé+D�,�Ȍɲ�E$	�B/�\�

���\��1ȭƴACvO�bl�1µǲ/ACƄȟƥʨ1ȉȳ@ˌʛZ^i1ß

Ǘ?ýɀ+D�,�ȍ�E$	 
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ȰƋ  
 
 

� ťƱˌʛ1ȯƌ2ĄÌˌʛ/A'*əGED�,�Ĥ�'$��ɷȠű/ÉE$ʸɂ

ˌʛɗ+Dx�~vQ���ɌŖŬǲ�E*�B2�¤+2ĄÌˌʛ/ǈ8*ƽ
.

ÉE$ǠHƌ(ˌʛǐ,�*ʸɂˌʛ�ŕ�¶GEDA�/.'*�*�D	ǩ/��

*?�x�~vQ��2ˌʛŃÌɗ,�*ŕ�ǲ�BE*�C�;$vO�bl�.-

1RuRMjʣǻɗ,ȫ<ÿG!$ˌʛǐ2�ƽ
.ÚǠHȍ�ˌʛǐ,.D�,�Ƭ

š�ED��ȯƌˌʛ,�*1¶ǲ2ńƛ·/ʮBE*�D	"1ĥ�.ǰǳ1�(,

�*��áHǲ�$,�1ɗåĳǿƹɩ�9,I-.�E*�B �;$ˌʛ�1ƽ


.Ǫǎ�+1ɎʖƂ�ʢ?Ö�'*�.��,�Ǝ�BED	"�+ƯȊȕ+2ǩ/�

�Dx�~vQ���vO�bl�ˌʛHACĴÍ+ACŭʖ.ˌʛǐ,�*Ȍȗ�D

�,Hȁǿ,�*�ɗåĳǿɮºH�Ū/ƹɩHʎ>$	 

� ; Ț 2 Ș+2�«ʭ1ƹɩ/Êȗ&�ɗåĳǿƹɩ2ðÖ.�E*�.�?11�

ǩ/��*ńƛ·+ǯǪəGE*�Dx�~vQ���vO�bl�ˌʛ�ĄÌˌʛA

C?É°űHƌ(ýɀű�D1�H�ǧ/ˌʛȟǰ+ʠɡ.ď˂+Dɚ�±ɘĚ1

ǾǱǮ/Ȇȁ�*ĕ˅ǿ/ƹɩ�$	�B/�ɘ�ǞŗǗŅ/ɡ�Dƥʨ1ƍƾ+D

Context-sensitive half-time1ƹɩ�B�¤/��*ď˂,�E*�DvO�bl�H

ȯƌˌʛ1$>/ʥƥʨƂ��$ƥ1ĴÍű/(�*?ƹɭ�$	"1ȭƴx�~vQ

���vO�bl�ˌʛ/��Dɚ�±ɘĚ1ǾǱǮ2M`v����vO�bl�ˌ

ʛAC?ƪŷ/±��x�~vQ���vO�bl�ˌʛ2ɚ�1ɘĚH¾&@��Ǡ

+ĄÌˌʛAC?É°űHƌ(ýɀű�ȍ�E$	�B/�ǩ/��DvO�bl�1

Context-sensitive half-time2�Ƃ�ƌȮƥʨ�ʥ�.'*?¤1A�/ɕ��Řʥ�

D�,2.��,�ƣB�,.'$	�EB1ȭƴ/Ğ)��x�~vQ��,vO�
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bl�1ɗåĳǿƹɩHƽ
.ʺ�Bæ�D�,+�ǩ/��*x�~vQ���vO

�bl�ˌʛ�ACĴÍ+ACŭʖ.ˌʛ,�*Ȍȗ�ED�,H>��«ʭ1ƹɩ

Hə��,,�$	 

� Ț 3 Ș+2�x�~vQ���vO�bl�ˌʛ1ɗåĳǿƹɩHə�Ġÿ/�ĴÍ

ű1Ȍ¾1$>/ūɡ.ǉʓȌ¾ǐˎǉȟd��w����Y��^V�vOM^�^

Vˏ/AC�ɗåĳǿɮº1ȭƴ/ƪŷ.Šʼ�Ǳ�D1�ƹɩHæ�$	"1ȭƴ�

ǉȟd��w,���Y��^V2ɍǾĈĄ�¤ŊĈĄ/ŀ�DvJMgL�W1ƁÜ�

ˌʛ�B1ɤʞ/ʩ�*�Ʃ?Ýǝ�Ņ.�,ȹ�BEDvOM^�^V,ǈ8*?ƪ

ŷ.Šʼ2ɲ>BE �� E?Ĵĵ�$ɗåĳǿɮº�ýɀ+D,ȹ�BE$	ʉ

/�vOM^�^V2Ɣǉ1ȟǰ�ʶ���êɂɘ�ʝîǟȦÖĚ1�ƢHƁÜ+� �

�1ʺ�Bɗåĳǿɮº/ŠʼHø:�,ȹ�BE$	«�1ȭƴAC�«ʭ1x�~

vQ���vO�bl�ˌʛ1ɗåĳǿƹɩ/2�ǭïǽ+1ǉʓȌ¾ǐ,�*�ɑǿ

+Dǉȟd��wHǉȟƏȟ�*ǲ�D�,,�$	 

� Ț˕Ș+2�x�~vQ��,vO�bl�1ɗåĳǿȃ ´ǲ/(�*ƹɩHæ�

$	vO�bl�2ʷǉÝǝ/ŀ�DɘəêŹùŬ�ɍǾĈĄ�¤ŊĈĄ/ŀ�DvJ

MgL�WHƁÜ��ˌʛ�Bɤʞ�Dx�~vQ��ɘ�ǞŗHȃ�ǿ/ȥ 80%;

+ǗŅ�!$	���.�B�vO�bl�1x�~vQ��ūɡʢǗŅ´ǲ/2Ħ¡

éƴ�D�,�BʹŎ/ˋǞŗ1vO�bl�Hµǲ�DÚǠ2Ņ.�,ȹ�BE

$	;$þɗåĳǿéƴ/��Dx�~vQ��,vO�bl�1ȃ ´ǲHëƷ�D

,�ɘ�Ǟŗ+ 2.5~5.0 ng/mL 1vO�bl�Hµǲ�D�,/AC�x�~vQ�

�1ɘ�Ǟŗ2 3 µg/mL àţ+Òǜ.ŃÌ�ýɀ+C�Žɚ�2x�~vQ��1

ɘ�Ǟŗ� 3~4 µg/mL�vO�bl�1ɘ�Ǟŗ� 10~15 ng/mL1ȡĘ/ú;DA�

/ȯƌ�D�,+Ĵĵ�$ˌʛ�ŦBED,ȹ�BE$	"�*�ɤʞƥ1vO�bl

�ɘ�Ǟŗ�ˋ�Ġÿ2�Ƅȟţ/êɂɘʝȦˇĊŗ1±�H¯�ĈĄƁÜHɲ>D�
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,�'$$>�ˌʛȪ�à/vO�bl�1ɘ�ǞŗH<5 ng/mL/ǗŅ�!*�B

x�~vQ��1ɘ�ǞŗH<3~4 µg/mL/ǗB��,+�Ʃ?ĴÍ+ŭʖ.ˌʛǪŹ

�ŦBED,ȹ�BE$	ɌŖ·+2ƽ
.ŽɚÝǝ�æGC��B/�ɘəêŹùŬ

«ģ1ƽ
.ùŬ/ŀŬ�Dūɡ�D$>�ƯȘ+ƓƷ�E$x�~vQ���vO

�bl�ˌʛHķʳ1ŽɚǺ·+"1ƪéűHƹɭ�Dūɡ�D,ȹ�BE$	 

� Ț 4 Ș/��*ǩ1x�~vQ��ˌʛHĴÍ�(ŭʖ/ə�ʳ1ƒĨɗǦƂ�ǐ

HƓȍ�D�,�+�$��Ț 5Ș+2�EB1h�bHɌŖ·/Ŭǲ�$ƥ/Āƽ.

ȭƴ�ŦBED1��D�2ş*2;B.�ʺ�D1�ƹɩHæ�$	;$��E

B1ƹɩ/Êȗ&�łƱ1ǩ/��Dx�~vQ���vO�bl�ˌʛ1Őŕ�ɌŖ

ŬǲHȹ�$,�/ūɡ,.Dɘ�Ǟŗ1\����\��Hə�ʳ/�ğĆ�E*�

Dǩ/��Dx�~vQ��,vO�bl�1ɗǦêŹ�h��&-E�Ʃ?ʖ�*

D1�/(�*ƹɩHæ�$	"1ȭƴ�ɗǦêŹ�h�/ʩ�*2�CockshottB�

ğĆ�$x�~vQ��1ɗǦêŹ�h��MurphyB�ğĆ�$vO�bl�1ɗǦ

êŹ�h�1ɘ�Ǟŗ�ǘȢŗ�?',?ˋ��,�ƣB�,.C��EB1ɗǦêŹ

�h�HÚǲ�.�BɌŖ/��DƹɩHʎ>$	ƹɩ2 24·1ŽɚǺ·Hǲ��Ț

4 Ș+ƪé+D,ȹ�BE$x�~vQ���vO�bl�ˌʛǐHķƠ��ŽɚÝ

ǝ/ŀ�D²ê@vJMgL�W�ƣB�.Ūƈ�ɘĚ1�Ƣ.-1ùŬHÿG!*ɮ

º��"1ǾǱˁŗ,x�~vQ���A5vO�bl�1ɘ�Ǟŗ,1ʩ¼Hɷ8$	

�B/�ĴÍ.ˌʛ,ƄȟHķǯ�((�ACʋ@�.ɤʞ,AC±Z^i1Ƃ�Ɵǐ

HɌŖ·1h�bHǲ�$\����\��/ACƹɩ�$	"1ȭƴ�Ț˕Ș+ƓĎ

�$ˌʛǐ2ɌŖ·+?ðÖ/ʖŬ+�D,ȹ�BE$��ǈʃǿÝǝ1ĥ�.ŽɚƗ

´��ŵ�EDĠÿ/2��>x�~vQ��@vO�bl�H�ƥǿ/ġʢ�D�,

?ȹź�$Ɵ�ɒ�,ȹ�BE$	;$�ɤʞ/Ă�*vO�bl�1ɘ�ǞŗH 5 

ng/mL ƭǙ/�D�,2ĴÍ.Ƅȟ1$>/ƺ>*ƪé+D�,�Ȍɲ�E$	�
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B/�\����\��1ȭƴ�B�vO�bl�Hʖ×/µǲ�D�,+Ƅȟƥʨ1

ȉȳ@ˌʛZ^i1ßǗ?ýɀ+D�,�ȍ�E$	 

� «�1ȭƴ�B�ǩ/��*x�~vQ��,vO�bl�2ƽ
.ɗåĳǿȃ ´

ǲHƪ�D�,�ƣB�,.C��EB1ȃ ´ǲHʖ×/ǒǲ�D�,/AC�x�

~vQ���vO�bl�ˌʛ2ĄÌˌʛ,ǈ8*ACĴÍ+ACŭʖ.ˌʛ/.D,

ȹ�BE$	vO�bl�2ĞƯǿ/x�~vQ��ˌʛ1ūɡʢHȃ�ǿ/ǗŅ�!

D�,Hʀ;�*ˌʛHķƠ�D�,�ʠɡ+C�̩ ʛŃÌƥ/2ɘ�Ǟŗ� 2.5~5 

ng/mL1vO�bl�Hµǲ�D�,/AC 3 µg/mLȒŗ1x�~vQ��+Òǜ.

ŃÌ�ýɀ,.D	Žɚ�2�x�~vQ��1ɘ�Ǟŗ� 3~4 µg/mL�vO�bl

�1ɘ�Ǟŗ� 10~15 ng/mL/.DA�/ȯƌ�D�,/ACĴĵ�$ˌʛ�ŦBE

D��ĥ�.ŽɚƗ´/ADƺ>*Ş�Ýǝ�æG'$Ġÿ/2�Žɚ1ʎəÐÿHA

�Ȍ�>�x�~vQ���A5vO�bl�1�ƥǿ.ġæHʖ×/ə��,�ʠɡ

+D,ȹ�BE$	�ɡ.ŽɚŽƀ�Ȫ���ʦä/Ă��ĥ�.Ýǝ�Ǣ�.'$

ǆʱ+vO�bl�1ɘ�ǞŗHȔƺǿ/Ǘʢ��̩ ʛȪ�;+/vO�bl�1ɘ�

ǞŗH 5 ng/mL ƭǙ/���B/2x�~vQ��1Ƃ�ʢ?ŷɹǔħ�Ȍ¾+�D

ȡĘ+ƺåƁ�*���,/AC�ĴÍ�(ʋ@�.Ƅȟ�ýɀ,.D�,�ȍ�E$	 
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̜̆  

 

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

��������ͩǣN̎IA#*Ȉ¶ŖŦŖŦ͖ ̝ŦɛĳʁŦɺʉʁ ɖĐœʁŦ

ɺʉū ˫Ȇ·ƍ ǩǗ5ƩGIƺ̆�*#A%� 

� ����������������������ǔŷNͬ�A#*ƽƬʲŏŖŦŖ

Ŧ͖ ˛Ŧɺʉʁ Ă˛ɏəĎŦ̅Ɠ ̈́ȭʀŤ ǩǗÂ˜ËŤ ̅Ƈ4H;5˫Żƭ 

Ćǩ5Ⱥ̆�*#A%� 

� ˛ɏĉƻ˛ăŦɭ˲ȉ���������ēă ǔŷNͬ�A#*͑ ˡĐʁŖ

Ŧȏ ̻Ŧ̅Ɠ ő´Ü� ̅Ƈ5Ⱥ̆�*#A%� 

� �����������������ǥǠNͬ�*Ȉ¶ŖŦŖŦ͖ ̝ŦɛĳʁŦ

ɺʉʁ ɖĐœʁŦɺʉū ¥ƀ̋© Ćǩ̃ ɝɱƅ äɛ4H;5͇ɝȡ÷ äɛ��

����������� 

� ���������������Ć˳Nͬ�̈ ̄5ęĄ#0ͬ�*Ȉ¶ŖŦŖŦ

͖ ̝ŦɛĳʁŦɺʉʁ ɖĐœʁŦɺʉū ȍƀŶƫ ������͋¨ÕŖ ĩ5Ⱥ�

ƺ̆�*#A%� 

� ������������������ǠĆNͬ�A#*Ȉ¶ŖŦŖŦ͖ ̝Ŧɛ

ĳʁŦɺʉʁ ɖĐœʁŦɺʉū7ɮșƒĐɪʁŦɺʉū7ɮș͓žĉɏĐɪi

�m�7ɮșƽƬʲŏŖŦŖŦ͖ ˛Ŧɺʉʁ Ă˛ɏəĎŦ̅Ɠ7ɮșě¸7ɮș

(#0�KA1ǥ�0�+!-*Ůǲ5ƩGIƺ̆�*#A%�
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