
�¦ �· �ç �» �Û�Ï �ç �¢ �» �Û�Ñ�ç �£ �w�•
�^ �À
] �t �‰�Ô�^ �• �h �¼�L �� �� �› �Ô�&�b �” �Œ�_ �t �m�M�o

�¢ �) �� �%�®
Y�` �M�Ï �• �q �� �w	Ø�C�¯ 22(12)�• 136-138�z 2007 �‘ �“ �£ �y �y

NPO �O
� �©�� �Ï �´ �å �ï �µ �· �ï �» �” �¢ �� �w�½�£ �¿ �« �£ �y �y 
¿ �y �y �á �à

2007 �å 4 �D 4 �Ô�t �‰�5 �^ �• �h �� �Ä�~ 	ï 
¼�ô 
\ 	ù �^ �q �~ �©�� 
¼�s �† 
¶ �0 �f 
æ�q �† 
¶ �0 �f �Ð

�* �q [1]�p �z �» �Û�Ñ�ç �q �¥ 
µ �®�• �Ÿ	× �æ�ˆ �q �w�¼�L �� �� �_ �Ú�` �w�h �Š�w�, 
Å�S�‘ �| �Ÿ	š �^ �À


] �U�^ �’ �• �U�| �U�æ�˜ �• �z 
: �S�t �˜ �h �“ �¤ �� �A�L [2-6]�U�Ú�µ �Ý�Ã�Ÿ�ž �t �� �™�^ �• �C�“ �^ �•

�o �V�h �{ �` �T �` �z �Ú�µ �Ý�Ã�Ÿ�ž �U�C�a �” �\ �• �’ �^ �À
] �w�¤ �� �A�L �x �z �M�c �• �‹ �z �» �Û�Ñ�ç

�q �¥ 
µ �®�• �Ÿ	× �æ�ˆ �q �w�¼�L �� �� �› �Ô�b �Œ�_ �x �˜ �’ �• �s �T �l �h �q �^ �• �o �M�” �{

�q �\ �– �U�z �¬ 
¯ �^ �• �h 	Ø�C�› �¬ 
¯ �^ �• �o �M�” 
c �“ �p 	Ä�I �t �U�| �b �” �T �W�“ �z �‰�` �– �z �¼

�L �� �� �› �§ �Ë�b �” �A�L �U�M�X�m�T �˜ �’ �• �o �M�” �w�p �K�” �{

�Š�Ø�p �x �z �\ �• �’ �› 	º �p �b �” �q �q �‹ �t �z �f �w�ª �ß �¿ �Ó�U�s �e 
\ �a �o �M�” �w�T �t �m�M�o �‹

�Ì �’ �T �t �b �” �{ 	� �s �ð �J �: �q �f �w�‡ �q �Š�x �Ž �< �w�q �S�“ �p �K�“ �z �‰�` �– �¼�L �� �� �› �§ �Ë�b

�” �A�L �q �s �l �o �M�” �{

�‡ �q �Š

1)�° �! �= �. �¦ �· �ç �» �Û�Ï �ç �¢ �$ �) �£ �w�ô �¤ �ñ �S�U�- �‰�Û�µ �p �K�l �h �q �^ �• �h �U�z �� 
Y�Ã

�” �» �› �; �M�” �q �z �m�Õ
² �å �¿ �Ä�w�ô �¤ �ñ �S�x �z 
R	Y�ˆ 
ú �ô �¤ �ñ �S�w�ÿ 64 
� �¢ �� max�£

�K�” �M�x 31 
� �¢ AUC�£ �p �K�“ �z �� 
Y�Ã�” �» �› �; �M�” �M�U�®�b �• 	± 	Ý�q �w
ì �� �� �� �U

�§ �T �l �h �¢ 
ì �� �� 
: �x �f �• �g �• r=0.992�z r=0.999�£ �{

2)�. 	� �ˆ 
ú �U�®�b �` �h �w�x �î 
C�$ �q �` �h �U�z �\ �• �x �7 �ÿ �; �” �¢ 300mg/kg�£ �p �w�\ �q �p �K

�“ �z 500mg/kg �Ž 	Í �p �x �î 
C�$ �q �M�Q�s �M�®�b �U
\ �a �z �®
À�®	Ý�6 �¯ �U�Ý�Š�’ �• �o �M

�” �{ �` �T �` �z 
ü �< �¢ �d �) �ˆ 
ú 
: �£ �q 
ü �  �¢ �®�b 
: �£ �z �^ �’ �t �z 	± 	Ý�w	Ä�I �‹ �Ô�^ �• �o

�M�s �M�{ �Ý�” �§ �” �t �ð �ù �d �h �U�‰�Ô�p �V�s �M�« �s �t �U�K�l �h �{ �\ �• �‡ �p �w�A�L �¢ �®�b

�‹ 	± 	Ý�‹ �; �” -
S� �� �� �U�Ì �Ž �£ �› 
ô �b �r �\ �– �T �4 �§ �b �” �Ã�” �» �p �K�” �{

3)�¦ �· �ç �» �Û�Ï �ç (�$ �) �£ �w
	 	Z �Ä�å �ï �µ �Ù�” �» �” �U P-�v �» �ï �Í �« �¢ �%-gp�£ �p �K�” �\ �q

�› �Ý�Ý�^ �d �” �î �g �A�L �U�Ý�” �§ �” �w�î �g �¢ in vitro�£ �p �‹ �˜ �’ �• �o �M�” �{

4)�¦ �· �ç �» �Û�Ï �ç �§ �ç �Ø�©�³ �è �” �Ä�¢ �Æ
Q�� �¦ �· �ç �» �Û�Ï �ç �• �$ �� �� �£ �w�! �Õ�¨ �Ê�  �å

�Û�Ç�¼�” �¸ �t �0 �b �” �Æ
Q
Í �• �› �Ô�&�b �” �Ã�” �» �U�˜ �’ �• �o �M�” �{ 50mM �p �Ÿ	š �$ �t �ð

�J �q �s �” 
Í �• �Æ
Q�x �Ý�Š�’ �• �s �T �l �h �q �` �o �M�” �U�z 10mM �� �S�T �’ �ÿ �< �� �² �U�Ý�Š

�’ �• �” �w�p �z 50mM �p �x 	G
ü �ÿ �< �` �o �M�” �D�ó 
Q�U�K�” �¢ L i �’ �w�Z �€ �p �‹ �¨ �; �  �� ��

�w�K�” 	Ô�ù �t �x 0.175�< M �� �S�p �Æ
Q
Í �• �£ �{



5)	O	± �Ÿ	× �æ�ˆ �t �� �b �” �Ÿ	š �Ð�* �¢ �™�– �² �V�Ð�* �£ �p �» �Û�Ñ�ç 
ð �; 	� �U 60�Ë�p �K�l �h �\

�q �T �’ �z �» �Û�Ñ�ç �q �w�� �È�› �Ô�b �Ã�” �» �U�˜ �’ �• �s �T �l �h �q �^ �• �h �{ �` �T �` �z �0 	° ��

�w�s �M�\ �w�M�O�p �x �� �È�› �Ô�b �\ �q �x 
Æ�D�ó �p �z �‰�` �– �z �� �È�w�K�” �Ã�” �» �› �� �È�s

�` �q �M�O�¹ 	Å�› �) �Q�” �\ �q �U�D�ó �p �K�” �¢ �î �M�z �å �ï �¼�Ü�= 
z �± �¼�g �p 	s �Ô�w�ˆ �E�A

�U�� �™�p �K�l �h �U�z �\ �w�M�O�› �; �M�” �q �z �E�A	� 
¶ �. �w 61�Ë�U�» �Û�Ñ�ç 
ð �; 	� �p �K�l

�h �z �q 
¯ �q �^ �• �” �£ �{

1) �$ �) �ô �¤ �ñ �S�w�- �‰�Û�µ �› �4 
Y�` �o �‹ �ÿ 64 
� �¢ �� max�£

�é �¿ �³ �á �þ �U�Ž 
² �¬ 
¯ �` �o �M�h �» �Û�Ñ�ç �w�å �¿ �Ä TK �¼�g �¢ �Ä�©�³ �¯ �©�É�Â�Ÿ�¿ �« �µ �£

�w�î �g �A�L �t �- �‰�Û�µ �U�K�l �h �q �C�“ �^ �• �h �{ �¬ 
¯ �^ �• �h �é �¿ �³ �á �þ �w	Ø�C[7]�t �‘ �• �y �z

�ô �w�± �ï �Ó�ç �b �‚ �o �w OT �S�‘ �| OCB �ñ �S�U 10 
� �ô �X�- �‰�^ �• �o �M�h �\ �q �z �^ �’ �t �x �z

�. 	� �å �¿ �Ä�w OT �w�ô �¤ �ñ �S�U 50 
� �ô �X�- �‰�^ �• �o �M�h �q �M�O�{

�\ �w	Ø�C�› �i �t �6 �- �‰�` �h �q �\ �– �z 7 �Ô�¸ �å �¿ �Ä�w�ô �¤ �ñ �S�x 
R	Y�å �¿ �Ä�w�ô �¤ �ñ �S�w 64


� �¢ Cmax�£�z�K�” �M�x 31 
� �¢ AUC�£�q 
* �� �^ �• �h �{ �B�¤ �ñ �S�¢ Cmax�£�t �0 �b �” �ô �¤ �ñ �S�¢ Cmax�£

�w�Â�ù �x �z 
R	Y�å �¿ �Ä�p �x �ÿ �� �Ë�t �a �W�s �M�U�z 7 �Ô�¸ �å �¿ �Ä�p �x 81�Ë�t �a �` �o �M�h �{ 
R	Y�å

�¿ �Ä�w�B�¤ Cmax �t 
z �` �z 7 �Ô�¸ �å �¿ �Ä�w�ô �¤ Cmax �x 5.2 
� �t �a �` �o �M�h �{

	. 
Y
² �w�Ã�” �» �› �‹ �q �t �` �h �ô �¤ OT �ñ �S�q �®�b �Â�ù �M�q �w
ì �� �� 
: �¢ r�£ �x 0.961�z ��

	± 	Ý�Â�ù �q �w
ì �� �� 
: �x r=0.998 �p �K�l �h �U�z 	. 
Y�Ã�” �» �p �x �z �f �• �g �• 0.992�z 0.999 �q �z

�‘ �“ �§ �M
ì �� �› �Ý�Š�h �{ �¢ TIP �½�p �x �´ �Ø�w�N�ù �p �Â�j �` �h �U�z �i �t �s �l �h �Ã�” �» �› �¿ �‰

�
 �q �` �o �Ô�b �£

2)�. 	� �ˆ 
ú �w�®�b �x �î 
C�$ �p �x �s �M

�� �s �w�î �g �p �x �z 
² �s �q �Ÿ�s �“ �¦ �· �ç �» �Û�Ï �ç �w�; �” �p �z 0�z 300�z 500�z 600�z 700�z 850�z

1000mg/kg�¢ 
² �s �‰�7 �æ�ï �Ž �¦ �· �ç �» �Û�Ï �ç �w�; �” �p 
¯ �b �q �f �• �g �• �z 0�z 394�z 657�z 788�z

920�z 1117�z 1314mg/kg �q �s �” �£ �› 7 �Ô�¸ �w�å �¿ �Ä�t �o �s �&�± �d �) �` �h �{ 42 �Ô�¸ �w
R	Y�å

�¿ �Ä�t �x 1000mg/kg �› �&�± �d �) �` �h �{ 
R	Y�å �¿ �Ä�p �x �®�b �x �Ý�Š�’ �• �c �z 7 �Ô�¸ �å �¿ �Ä�p

�x �7 �ÿ �; �” �¢ 300mg/kg�£ �p 1 
– �®�b �z 500mg/kg �Ž 	Í �w�; �” �p �®�b �« �U�Ý�Š�’ �• �h �\ �q �U�G

�L �^ �• �o �M�” �{

�` �T �` �z �Ÿ
Q�¼�g �w�A�L �› 
¯ �b �, �Š�¤ �w�, �Š�p �K�” �¤ �� �w�ˆ 
ú 
: �¢ 
ü �< �£�‹ �z �®�b 
: �¢ 
ü

�  �£ �‹ �G�L �^ �• �o �M�s �M�{ �f �w�h �Š�z �Ý�” �§ �” �t �ð �M�ù �d �h �U�z �­ �Q�’ �• �s �M�« �È �W�U�K

�l �h �{ �g �� �x �z 1)�° �i �7 	4 �= �^ �• �o �M�s �M�\ �q �z 2)�æ�� �q �` �o �¬ �‰�^ �• �c �z 3)�° 
\ �Ñ�‡ 	² �q �ë

�” �©�ï �¬ �¬ �ç �” �Ó�Ž �Ž �t �x �° 
~ 	Ø�C�› �‰�Ô�` �o �M�s �M�z �q �M�O�‹ �w�p �K�l �h �{

500mg/kg �Ž 	Í �p �x �î 
C�$ �q �x �M�Q�s �M�®�b �U
\ �a �o �M�h �\ �q �› �™�¯ �b �” �{ �\ �• �‡ �p �w�A

�L �x �z 
$ �
 �t �Ô�` �h �{ 3 �m�w 1000mg/kg �� �¢ �¦ �· �ç �» �Û�Ï �ç �q �` �o 761mg/kg�£ �w�®�b �w�w



�ù �¦ �¿ �¶ 
z �¢ Peto Odds Ratio�£ �x 1.60�¢ 95%	ô �T �à �� 6.19-34.42�£ �p �K�” �{ �? �S�T 	º �p �` �o

�V�h �‘ �O�t �z �®�b �Â�ù �‹ �� 	± 	Ý�Â�ù �‹ �; �” -
S� �� �� �U�Ì �Ž �p �K�“ �z �Ã�Š�o �ô �M�ô �¤ �ñ �S-


S� �� �� �‹ �K�” �{ �f �• �q �Ã	l �b �” �A�L �x 	Z �o �S�’ �c �z �` �h �U�l �o �z �\ �• �‡ �p �w�A�L �› 
ô �Q

�b �r �\ �– �T �z �‰�` �– �4 �§ �b �” �Ã�” �» �t �s �l �o �M�” �q �ß �Q�’ �• �” �{


$ �
 �y �¦ �· �ç �» �Û�Ï �ç �� �Ÿ
Q�¼�g �t �S�Z �” �®�b �¦ �¿ �¶ 
z �w�Ý�» �r 
s

�¢ 7 �Ô�¸ �å �¿ �Ä�z 1000mg/kg �� �• �® a�£

Peto �¦�¿�¶
z (95�Ë	ô�T�à���£

�
�}�'
‹�î�g

���}�Ÿ
Q�¼�g

�w �ù

Peto �¦�¿�¶
z (95�Ë	ô�T�à���£

�� �}TK�¼�g

�y �® a�• �æ�ï �Ž �¦ �· �ç �» �Û�Ï �ç �q �` �o 1000mg/kg�¢ �¦ �· �ç �» �Û�Ï �ç �q �` �o 761mg/kg �&�± �£

�® b�• �H�� �î �g �p �x �0 	° �� �w�®�b �U�Ô�^ �• �o �M�s �M�U�z �� �w�î �g �p �x �M�c �• �‹ �0 	° �� �w

�®�b �x �� �p �K�l �h �w�p �z �î �g �� �q �‰
: �p �®�b �� �q �` �o �- �‰�` �h �{

3)�$ �) �w
	 	Z �Ä�å �ï �µ �Ù�” �» �” �q �` �o �w P-�v �» �ï �Í �« (P-gp�£

�Ý�” �§ �” �p �x in vitro �w�î �g �› �` �z OT �x �Ú�¢ �µ �S�‘ �| �Î �Ä P-gp �w�‘ �· �s �, �í �p �K�“ �z P-

gp 
Í �• �N�p �K�” �Õ�å �Í �Û�ç �t �‘ �“ �ì 
¶ �t 
Í �• �^ �• �” �\ �q �› �¬ �Ý�` �h �{ �� �w�Ä�å �ï �µ �Ù�” �»

�” �w�, �í �t �x �s �’ �s �T �l �h �{ �\ �• �’ �w�A�L �T �’ �z �B�v �¤ �t �0 �b �” �ô �º �ñ �S
z �U�ÿ �M�g �� �x �z

OT �U�®P-gp �t �‘ �“ �ô �T �’ 
	 	Z �^ �• �” �h �Š�q �ß �Q�’ �• �” �{ �¯ �q �A�æ�` �h [3]�{

4)OCB �w�! �Õ�¨ �Ê�  �å �Û�Ç�¼�” �¸ �t �0 �b �” �Æ
Q
Í �• �› �Ô�&�b �” �Ã�” �»

�®�1



OCB �U 10mM �‡ �p [3]�z �K�” �M�x �z 50mM �‡ �p [4]�x �z �! �Õ�¨ �Ê�  �å �Û�Ç�¼�” �¸ �t �0 �b �”

�Æ
Q
Í �• �› �Ô�b �Ã�” �» �x �˜ �’ �• �s �T �l �h �z �q �^ �• �o �M�” [3,4]�{ �` �T �` �z
$ �� �t �Ô�b �‘ �O�t �z

�M�c �• �w�h 
ü �w�Ê�  �å �Û�Ç�¼�” �¸ �Æ
Q�‹ 50mM �p �x 
Í �• �^ �• �o �M�” �{ �q �X�t �š �h 
ü �w�Ê� 

�å �Û�Ç�¼�” �¸ �x �z �¬ �å �Ñ�› �¡ �‰�v �“ �z �0 	° �� �w 30�Ë�F �t �‡ �p �ÿ �< �` �o �S�“ �z �ñ �S-
S� ��

�� �‹ �Ì �Ž �p �K�” �{

Li �’ �� �£ �x �z OCB �t �‘ �” �Ê�  �å �Û�Ç�¼�” �¸ NEU�� �Æ
Q
Í �• �w Ki �‹ �x �z �¨ �; �  �� �� �w�K�”

	Ô�ù �¢ �ò 	! 
Q�w�ô �M�Î �Ä�£ �p �x 0.175�< M�z �ú 
\ �� �p 0.432mM �p �K�l �h �q �C�� �` �o �M�” �{

	—�s �X�q �‹ �I �T �í �� �w�Ê�  �å �Û�Ç�¼�” �¸ NEU�� �¢ �Ý�” �§ �” �U�î �g �` �h �M�c �• �w�h 
ü �w�Ê� 

�å �Û�Ç�¼�” �¸ �q �‹ �Ÿ�s �” �£ �w�Æ
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