
�������������
�

�
������� � � ��� �
�
 
 
!#"���
������

�

bĀ8>740h'éi�µö��
-��"DÁ#ÍIjă� ���.�b

Ā8>74#�´ëX0����.^vºó��-��"Lu�*±�Ó"¢zJÁ

!���#�ô÷!ïM�øT ëX0���ê��.�g¬!�`åi"þÅ!


���C§ÎÙ×!JÁ�.åº#cY���åºLu�ðć�Ý]F�,/��.� 
 
����^vºó"´ëX"ô÷^�`åiþÅ"[¼^"�(!�ÕN��Ö

�"ä�ïM´�²(,/��.�åºLu�"£ó#�ÖÎLu��.���,�

ÖÎLu�0ïM�.�´"ËÒ#©(�ûê��.�½l�åºLu�"ïM!K

Á�/��.GèÇ �´!���ªò�.� 
 

Ċaċåºâ}�B´Ď£´#�\º�â,"����?;A0�����!+-å
ºĊå¶ċ0âÃ�d��.�ç��-�åº"Lu�ïM!
��#�½l¡)O

Ă�"Ĉ��´���WÁ�/��.�\º"Ú� �#���){��# ��y

ā"yć0æ��(!#|ý�"Ĉ�îÛ��ê��.� 
 

Ċbċ¤HF�p�kt�ðć 1) 
£´#�J�Õa��-�É ÿ�ïM��
.�(��WÁ�/��.�yć

!#�Æĉ"Č_Ä"yćÔ0KÁ��åº�B!+.¤HF����"�!y��

.ðćðæ�,«��/��.� 
 

 
 
 
¤HF�"�´���#�&��åº0\º!�B���60SÿÆ_ÄQ!P/

.�¯"�!#�À¾ąq¶0�B��ĉ_ÄQ! 60 SÿP/�Ü-õ� 6 �ÿ¤

HF�0æ��č�È!ðćðæ����\º!#åº)À¾ąq¶)�B��!�

Æ
+%ĉ_Ä0âÃ!Ï\�
.¿r!��¹l ÿ0·x�.��"ïM�´0

�EÇ!�,	.��åº�Lu�åº��/$��*s~���,/�åº0�B

�/�\º#��" P/,/���Æ_Ä"¿r���Ó"[¦�¤HF��/.

�Þ	,/��.�������åº�¤HF���Æ_Ä"¹l ÿ��ü�/$�

�"åº#�ÖÎLu��à0¢�.bĀ���.�V��
.� 
 
�ÊÑù�#�¤HF�p�kt�ðć!+-�f�2@9=:18*26:@

×^fº�æ��bĀ8>740#�(�¢®¸Z"ïMÓ!)�Á��
-�³Á

�"Ĉ��´��.� 
 
 
!$"������

� �ÊÑù�#�åº"±�ïM!���#�mĆØß0WÁ��ïM0y����

.�bĀ8>74Ó"+�!�s�"ÐĄ"åº0¨í�.pf�mĆØß!+.ì

¥#�ô÷��Ĉ����-�¢[��.� 
� áUGÎÙmĆØß0WÁ�.�´*»x"5@<3ó�Å½���.­Òwx

Øß �0WÁ�.����ô÷��Ĉ��¨R�eà! .��ÊÑù�#�f�

2@9=:18Øß±�0C�!�mĆØß!+.±�ïM0y����. 2, 3)� 
 

 
 
 
 
	����

1) ãÂ°�: ¤HF�p�kt�ðć!+.åºoú[¦"ïMĎnÌ��Á. �å
¾ñ. 126:10-16, 2005. 

2) Tomiyama K., Funada M. Cytotoxicity of synthetic cannabinoids found in “Spice” 
products: The role of cannabinoid receptors and the caspase cascade in the NG 108-15 cell 
line. Toxicol. Lett., 207:12-17, 2011. 

3) Tomiyama K, Funada M. Cytotoxicity of synthetic cannabinoids on primary neuronal cells 
of the forebrain: the involvement of cannabinoid CB1 receptors and apoptotic cell death, 
Toxicol Appl Pharmacol. 274:17-23, 2014. 


