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��The aim of this study is to develop a screening method for 38 central 
nervous system drugs such as hypnotics, antidepressants, antipsychotics. The drug 
standards were spiked to methanol homogenate of porcine liver, then clean-up was 
performed as following order: i) fat precipitation by cooling, ii) hexane-acetonitrile partition, 
iii) liquid-liquid extraction under basic condition. The sample prepared was determined by 
liquid chromatography tandem mass spectrometry. The recovery and repeatability (CV%) 
of the targeted drugs except for 7-aminobenzodiazepines (3 drugs) were more than 40% and 
within 15%, respectively. The method would be useful for drug screening in solid tissues.     
 
����� 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �������� 

 �� � �� � �� � 

2007�� ���������� �� ����������

2008�� �������� �� ��������

2009�� �������� �� ��������

�� � � �

� � �� � � �

�� � ���������� �� ����������

 
 
��7����#� 
����7� ¡¢�£¤�� ¥�� 
/�¦�§�¥�¨���#©mª«6�51¬ 
 
­®��¯°±²�³´ 
� � � µ��¶p·= ·¸¹�#©m�º»

�¼½¾�¿ÀlÁÂVM�T±��ÃÄ�

�Å�Æ��VM�Ç#m�\�È©·¸F

�ÉÊËÌÍ�\ÎÏ�ÐÑÒ�?Ó��

3000Ô5000 =Õ��È©·Ö�ÉÊ�VM
�TÈ©�×ØmÙl�VÚÛÜ��ÝMÛ

�ÓÞßàáâ?ã����Î�Käå�Á

�	
��
��	����

�	������������� � �

��������������

�	�������� � !"#$%&'()*+,-*./"01#23*45�

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

�	����6��� 7898:;<=8>?�;@�A�BCD88>E>F�=8?G;H�@;D�HDIFB�E>�@;D=A:E>J@EK8H�?EBBI8�

�

�	LMN�

OP� QR�STUVWXYZY�X[\VW��

]^_`�	ab3]^cdef^cg�	hb�	i�

� �	N�����j����j�

 



 

 

#©mæl�VÓ���� !"#�çèé

ê#�ë�ìQíîï#�ðqU#F��ñ

òóÎ�T�Îó�#©mæÓôõö"�\

�È©�÷Áóø�ùú"û�ü�ýþË�

?�����������ö"�Î��lÛ

ã�S��iÎó�ª«6�51¬¾Á7N

Ó	
�å�?ã�T 
� � #©m�ª«6�51¬Ó�Þ�¾�Ó

�
���Á����'��l�VL�Î

��l��MT���Á�ó���F�å�

ùú�|MVÓ�·=ÉÊ���� ��V

�ó#©m��'���Î��lÛã�Ti

�\qÁ·ü�|MVÓ�����Ó !�

ÎVMÁM�l��MS�� !�ÎVM�

"#;�ÝM�$�%���&61'��Î

SÛ���()OPl�Vå�lÁ�T 
� � �Î*?����'�kl�S#©m

ª«6�51¬�º����Ó�Ò�+?�

,¾Á���L�ÎV�ST���Á�ó�

�$È�#©m�ª«6�51¬�º��

��Ó���&61'��@-'¿�ø.l

/0L�ÎV�Á�ÂST 
 
1®���¢¾ 
� � �$È���� !"#�ª«6�5

1¬¥�¯É'¢¾l�ST2�¾�Ó��

>�J3?�4'LM�ª«6�51¬¥'

56���l'¢$l�ST 
7�8���&61'��ÎVMÁM
���

�ó���� !"#�ª«6�51¬¥

�¯É 
798���&61'��ÎS
����ó�

��� !"#�ª«6�51¬¥�¯É 
7n8���&61'����� !"#�:

�;�a;�<=�gh 
� ���Á�ó�7�8���&61'��Î

VMÁM�$�ó�ª«6�51¬¥�5

6�>?�SS��798�7n8�UMVÓ�4

'Lq�@óÁ�ÂST 
 
A®���B¥ 
7�8�7N�k#m�

��� !"#�qr�±��Å�Æ�

�VM�Ç#m�\�È©·¸F�ÉÊË

ÌÍ?EfÜ��Ý�ÂS#m�C�EfÜ

���D�EF�Î�#m�abiÎó�å

�Á(GmF� no p'7N�kl�ST2

�¾Á#mHÓ�>�l|]?ã�TÁ|�

()I�Ó�¶#m�JK�ÈI����L

V���MN[OP�Q�{~~�MN[OP?R��ST�

Sçèéê#�sp��vx«T1�v�xU

V�W��XY1�Z�5�Ww[V��6

3vWV�«3w[V�T���w[V�

\ð]:#�np��3�^WvWV�TWw

[V�_`vWV�

aðqU#��~ p�����6^`61�U

b^Wt1�&^T`61�ct^Wt1�

UdT/4`1�3�/0x1�[T/4`

1�3t�6^`61�4��W61�Z�

Y/4`1��

eë�ìQîï#�fp���^Wb§1�v

Xx1�g�Zhi�1�Z�Zhi�1�

x��§�jTg6§���
TVg6§�

��«T�^T&�1�kl�^T&�1�

mðV/�/#�np��«Tiw[V�«T

noV�p�n&wx1�

qð[�/1r1s#��p��^T���1�

tÈuvw#�9p�x�`�Zh5U���

�yZz5��

{s25�Tu1v�3wx1y�(Gm�s2

3t�u1v�3wx1y��np��s23t

�5�Ww[V�s23t�Z�5�Ww[V�

s23t�«Tiw[V�

�

798�|}~�Zz����\�~���^

_`�gh�

7N�k#m'�@��¶pB����

���2���ã�MÓ�����2~���Y�9

ß����UMV|}~�Zz���

��P��������YX�t6�3�?~�G���

' WX2YZ[YZ ?7N��|}~���^_`

'gh�ST�

�

7n8���&61'��ÎVMÁM
���

�ó�7N"OP�QR�

S������\�z�1[«�


��������������� }�N

�
��� ��N�������� n�N'()

�VQR�����#m$%B�'()�\

��	���~7Õ����ST�Î'|}

�s~~~�N��~7�}�����'7
�ST

��m�������� n�N')��\��

/���e�|}�s~~~�N��~ 7�}����

�óÎS��'Þ^¢���l��LST�

���LS�'�����z�1[«�l

��ST�

\*+�\�,-�

��S������z�1[«�'*

+�? !��29~��n~7��|}�9~~~�N�

{7�2�{����-�7'���LVz��

ST�óÎS��'7
���â��>?B

C'���ST�

a./01234�5�6�78�\�� �

��\�BC����¡�'./01

�34�5�6�¢	�9�OP?�/��ST

��./01�/��'34�5�6��.

/01¢	�9�OP? n^DE�STA^7�

DE�'��LÛ�'*+�? !�29~��

n~ 7���|}�9~~~�N��7�2�{����

34�5�6��B£�VMS./01¤

'z��ST./01'z��S34�5�

6�¤Ó��â��>?BC'���ST�

e9:;<=>?�@ABCDE�

��a�BC����¡��~�{�Y�áß



 

 

¥¦��§¨��~�~�~�{�OPab©���~�{�OP

')��/��ST���/��'�«TT

��1292^T[����fx��9�OP? n^D

E�ST�óÎS@A¤'-�ªßi�6«

V?,��S���â��>?BC'���

ST�

m|}~�Zz����\�~�ab*+

�\�,-�

��e�DE��¡�� f~������

�~~¬P')��/��S��|}~�Zz�

����P��������YX�t6�3�?~��ST

�óÎS~�'*+�? !�29~��n~7�

��|}��~~~~�N��7�2�{����-�

7'���Lz��ST|}����'

WX2YZ[YZ �\�7N�­�ST�

�

7}8�A$7N�<=�

®��¯����°�±²³´µ�¶��·WX�¸�¹´����º�

·��Oµ���»¼�pWV�¯����°�½¼¨�X�o���s�¬

O�9��¾{~�OO��pWV¿��}~��ÀÁÂ�

± ��9{�OYÃß31�5«V�§¨�{�~��½ ��

34�5�6��¬W�_1��¬W�_1

��<=�½���~297��~��92�{7��~Äf~��

�{2�o 7�f~���o2�o�� 7�f~Ä�~���o��299

7��~�����EÅÆ�9n~�MO�YZcY1à

¥�¼ZÇ���Xz
��§��YZ[YZ �È�

��§xZÉY�

�

Ê®�����

7�8�ÀÁÂ�ËÌ�

� � ±²Ó9:;#m� Í'Ý��¢¾

?È;ÀÁÂ�åáß31�5«V�§¨�Î�o�Q�

34�5�6�Ï�'"MS��
���D

Em�!Ð>?ÑÒÏðqU#�Zh�`

3�1à�m� Í���ÓÔÁÕÁ�Ö

�óÎS�×­�TÞB�Øß;ÀÁÂ�Ã

ß31�5«V�§¨�{�~�Q�34�5�6�

Ï�'"MSl�~�
���DEm�\�

 Í���ÕÁÓÖ�óÎÁ�ÂS�×1�T

i�?�����4?Ó�WX �ÀÁÂl�V

Ãß31�5«V�§¨�{�~�Q�34�5�6�

Ï'ËÌ�ST�

� Á|�Ãß31�5«V�§¨�{�~�Q�34�

5�6�ÏÀÁÂ'ö"�SÙ��ÞÚ�à

�m?x�«ÛËabÜ��Ý��Ö�ó

ÎS�Þ ��T�

�

�

�

�

�

�

�

�

�

�

�

×­�
���DEm�\� Í���ÕÁ�

�ÀÁÂ�åáß31�5«V�§¨�Î�o�Q�3

4�5�6�Ï��

 Í���7��

#mH�
$%&�÷�

$%&ß
�

��DEm�

�63�

vWV�
s�fo� s�fÎ�

���6�

^`61�
o�Î}� f�~s�

g�Zhi�

�1�
�~�on� �~�fn�

�

×1�
���DEm�\� Í���ÕÁ�

�ÀÁÂ�Ãß31�5«V�§¨�{�~�Q�34

�5�6�Ï��

 Í���7��

#mH�
$%&�÷�

$%&ß
�

��DEm�

�63�

vWV�
s�fn� s�fn�

���6�

^`61�
o�~s� o�~{�

g�Zhi�

�1�
o�so� o�ss�

��

�

Þ­� ÀÁÂ�àM�x�«ÛËabÜ�

�»��<=�±�åáß31�5«V�§¨�Î�o�

Q�34�5�6�Ï�½�Ãß31�5«V�

§¨�{�~�Q�34�5�6�Ï�

áÞOP�
���DEm�UdT/4`

1$%&'()�®�¹�UdT/4`1â

ãä���MN�'7N�ZÉY ��5�61¬cY

1�9so�}å9�o�o�



 

 

� �

798�|}~�Zz����\�~���^

_`�gh�

� � |}~�Zz����\�~����-

B;�ÝM#mÓZz����æç�^_

`�è>���l�éóÎVM�Ti�?�

C^7N�kl�S#m�UMV�B£��

ê�������I��9ß()�@-��

àM�|}~���^_`�»��<='

gh���$DEm�B£�l�VÚëÁB

��Ë�'LÂST�

� ×A��Z�5�Ww[Vl«T�^T&

�1'ül�V�B£��ê��àM�|}

~���^_`�»�S<='ì�T-B;

�íî¾èMZ�5�Ww[V�|MVÓ�

B£��ê��àM�\�^_`�ïÓÓ

Ô�ÓÖ�óÎÁ�ÂSTÞB�-B;�í

î¾ÝM«T�^T&�1?Ó�^_`'Ý

��L�S��Ó�B£��9ß'()��

�ó������I�'Ý���ð��ã

ÂST���Á�ó�ÞÚ�u1v�3wx

1Ï#m�ü�3�^WvWV�?Ó�9ß

'�@��B£��B£�V7N�SÙ��

ñó��x�«òó�è>�S�l�ó�9

ßß;Ë�? !È�7£�ôL�VM�

�l�ìõ�ÎS�×Ê�T���j��ó�

����4?Ó�7N�k#mö��x�«

òó�Ý��8÷�V�
���DEm�B

£�l�V f~������'ËÌ���ll

�ST�

C^7N�kl�S#m�|}~���

^_`'×ø±�ì�Tíî¾-B;�ÝM

ÑÒÏðqU#�Zh�`3�1y�^_

`Ó�ù s~2o~�Õ��íî¾-B;�èMu

1v�3wx1yÁ0?Ó^_`Ó�ù f~�

��?ã]�7N�kl�S#mö���S

ÂVú�"#lû�óÎ�^_`'���

l�?�ST�

�

×A�|}~���^_`����Mü9 �ýþ

���

B£��
Z�5�

Ww[V�

«T�^

T&�1�

~���Y 9ß2��

�����x���
�~Î�n� o{�9�

�2�����

��x���
f}�f� Îs�~�

~���Y 9ß2��

�����xf��
�~��Î� �~~�9�

� 2�����

��xf��
ff�s� s{�f�

�

�

×Ê�B£��#m�x�«òó�a;�<

=�|}~���G�B�'7N��2��

�����xf��x�«òó' �~~ l�Sl

��Â���Mü9�ýþ���

B£��
3�^W

vWV�

«T�^

T&�1�

~���Y 9ß2��

�����x���
�n�}� on�9�

�2�����

��x���
�~s�~� f}�9�

~���Y 9ß2��

�����xf��
{~�o� fs�Î�

� 2�����

��xf��
�~~� �~~�

�

�

7n8�
����ó�7N"OP�QR�

S¶���!�UMV�

� � ��Ó����F�Þ�¾Á��lí

î�V-Ù�-�ß��6¬646§�ªX

T��yF�����@�ÎV|]��ó��

�ä��1[«ÙÛ�*ÎVM�T�S�Â

V�OPQR�ãSÂVÓ�Îó���q�

�ó#m'^_�UU��Îó���q�'

'z���ð��ã�T�

� ÑOPQR¥�|��¶���!���

'>����T�

 ������\����ic	�z�1[

«ab�1[«Ù¹�#m�æç�
��

 �����z�1[«��*+��6¬6

46§�z��

 ./01234�5�6�78�-Ù�z

��

 9:;<=>?�@ABCDE�-�ßa

b�B;�7�z��

 |}~���*+��6¬646§�z��

�Îó����!'JKLq�l?�Ú�

¾�Ó WX2YZ[YZâã"OPÓ�f~�����

�B�l�VQR���l�?�ST�

�

\7N�k#m�^_`�


����ó�7N�k#m�^_`

�|}~��G*?�^_`�'×ø½�ì

�Ts23t�u1v�3wx1y'zMS n{

p�#m�|��^_`Ó }��Î����X��

Ó �~�9��>?ã]��$È#m�ª«6�

51¬¥l�VÓ
7Á^_`?ã�lû

�óÎST���Á�ó�s23t�u1v�

3wx1ynp�^_`Ó�n�n��>?ã]�

Ñ¥��Îó�à�m¹�ë"Óë±?Á

Mlû�óÎST�

�

a&�6«ª���

� � &�6«ª���7
���DEm!Ð

>?�¶#m$%&�x�«òó[¶#m$

%&�x�«òó8¾�~~��UMVgh'L

ÂSTj�'×øX �ì�Tú�?��&�

6«ª�����' s~2�n~�l�SÙ���

����ó�,�S#mÓ��} p!Ð�ST



 

 

�ÎÓ�ÑGHI¥?Ó���q��7'�

ö�Ó�R?�VMÁM�l'ìõ��Û

�lû�óÎ�T�S�ÂV��ä7N'L

q�ãSÂVÓ��óÁ��R�ð�?ã�

lû�óÎ�T�

�

×ø�¶7N�k#m��

±8|}~���^_`����Mü} �ýþ���

½8
����ó�^_`����MüÎ�ýþ�±

$%�ï��

X8&�6«ª������MüÎ�ýþ���

#m� ±� ½� X�

s23t�5�

Ww[V�
fo�9� f�s±��}� {9�{�

s23t�«T

iw[V�
fo�~� �~�n±��o� }{�9�

�`�Zh5

U���
oo��� o}�s±9�9� fn�9�

vx«T1� fo�s� }��Î±n�s� sf�~�

s23t�Z�

5�Ww[V�
�~��}� �n�n±��9� }f�9�

�yZz5�� �~~�o� fn��±{��� f{�o�

v�xUV� fÎ�Î� Î}�~±��Î� ÎÎ�~�

p�n&�

wx1�
�~~��� f��Î±}�s� of�f�

3�/0x1� os��� {}�~±}�Î� Î}�n�

jT�

g6§���
o~�Î� f}�}±}�n� {{�s�

^T���1� o��f� �~{�~±n�9� �n9�~�

«Tiw[V� f9�}� fo�~±}��� �~~�f�

TWw[V� �~~�9� ff�s±n�n� ff�~�


TV�

g6§���
o}�o� sÎ�}±{�s� {s�o�

[T/4`1� of�f� sf�Î±o��� �nÎ�Î�

W��XY1� fs�o� f}�}±{�9� �~9�}�

Ub^Wt1� sf�s� Î{�n±n�o� ÎÎ���

3�^W�

vWV�
fo�{� oÎ�o±9�{� so�f�

ct^Wt1� Îo��� s��Î±9�Î� s~�o�

�63vWV� ff�f� f~��±}�s� sn���

���6�

^`61�
o{�Î� sn�9±}�o� sf�Î�

UdT�

/4`1�
of�n� Î}�o±��o� fn�o�

Z�5�Ww

[V�
fn�~� fn�Î±{�s� oo�~�

&^T`61� oÎ�s� Î}�Î±9�}� sÎ�}�

�^Wb§1� fÎ�{� ss�o±���� {Î�o�

3t�6�

^`61�
ss�n� �~{�Î±Î�{� �9o�Î�

kl��

^T&�1�
s~�f� �9o�~±o�f� �9~�Î�

_`vWV� fo�9� ff�f±{�f� of�}�

«TnoV� fs�~� �~��o±9�}� ff�~�

Z�Y/�

4`1�
f9�o� f9�s±o�{� o}�o�

T���w�

[V�
�~9�}� �~n�{±n�9� on���

4��W61� oo�o� s}�s±}�s� �~~�Î�

«T��

^T&�1�
Îf�o� f��o±}�n� sn�s�

g�Zhi�

�1�
sn�f� s}�Î±}�9� {n�n�

vXx1� o{�{� s��9±{�9� s��{�

x��§� o}�9� on�~±}�f� o}�o�

Z�Zhi�

�1�
s��s� sf�f±{�}� {~�}�

«3w[V� f}�f� o��Î±{�~� nÎ�n�

Á|�×ø�#mÓ� Í����MJ��

�VM��

�

7}8��������lC�����

� � Ñ���\ÂV56�S7N¥Ó�È©

F�º»��"#;�ÝM9:;��� 

!"#'�kl�S�$È#mª«6�5

1¬¥?ã]�¥#©m7N��¹��"�

 !�Î�Û�?ã�TC�Ó��>�·"



 

 

�UMV�4'LM�¥#©m7N���ë

""#?ã��l'�#�SMlû�VM

�T�

S7N�kl��9:;��� !"#�

��'�ó�$����

\Ñ¥'ÞÚ%Õ��n�&'��ßÏ#m

���VÛë""#����

aG"S�\��#��(�S)*?��+

P���Ñ¥'ë"��Ñ¥�@";'�#

���

�

ø®,ÁÉ×-
F�

� � Á��

�

.®��ê/�

7�8��(×0�

� 12� 3î�4Z�5Ç6±¯±�6¼75Ç��

��ÃÄ��Å ¥��8ÑÚà�8Þ�

�9 ��:�

� ��0;<�{~n{Î�fn�

�

798��7=0�

� � � � � � �� � ��

� �

� ��0;<��

 
7n8>?��0�

� � � �� � ��

�

� ��0;<��

�

�

�

�

�

�

�

�

�

�

�

 
 
 
 
 
 
 
 
 
�

�

�

�

�

�

�

�

�

�


