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������ ����� 	������ 	������ ������� 	���� ��� ������ � ��!" �
#���� 	�$����#%�&'  
( )*���� ��!" ��+������� 	��,�� 	��,�� )#�-. ��!" ������� 	�$�����,������� �+&+/�� 	0#&%�&1�,��� 2�3&34% -��, 	  

( ������ 
5�� 	),61� ��78 �������)���1���:( ���< �������=. �����' 	����� 	������ 	���>?� �  
@ ����% ������� 	�7����� � )A&>B C'��, �
#���� 	),�� ��!" ���� 	��� �$����-&� ��+�� ��D����  

� 	������ )#�-. ��!" �������	 )#�-E��
�� �
#���� 	2��� � F� ���� ��� ���G&' ���� 	 ��=� )'��% )#�-E��
�� 2�3&34% -��, 	�����+1� ���� 	�������  
H� 	������ )+A�� ������� 	),�� ��!" ���� 	F&+�$ ��+�� ����� 	������  
� ����� 	������ 	������ )#�-. ��!" ������� 	�
.�%�� ���� 	�����+1�  

7 �����	������	������ )#�-. ��!" ������� 	)#�-E��
�� �
#���� 	����D���� ��� I��=. J+&G� 	)#�-E��
�� ��D����  
  

�����  
1��
2�� � 3: K1� )���< L#�, F� ����" J' ��B�1 .K1� J+��� ��'��� �!+?, ������G&' ��,�� �� N�1 ����-� ���' L/" ��>�7 ��7 .  ���H, ��� -&� ��&:�

K1� J+��� ���O J<�% ���, ��B�1 ��,�� ���' ��P�, Q&��% ����" J' .�3�� J� )%�>&��% )��1��� K1� )��
'-  	
���' 7�+.�.8 �
���   ��B�H1 ��H,�� �� 
����+&,

���' ��R��&P�% ��&/'. 
��>&, )#�$���&' N�A� ����&,8 � ��G�-�8 	��
&+E. 7� ���
&S&. ��&/' Q&��%��>�7 ��7 .7�E&���/� � �&+&!, A2 )!�� T-< ��   ��H>�7 �H�7 

), 
���'.. �1 J&!" ��>�7 ��7 ���,�% 
U V��: �% K1� ���' ����' �, )A1 JA��W, ��� ��X�-' ���� ��B  N�!1 �L929  ��&� ���O )1��' ���,.  
���� � 4�/ ��: 
� ��D�� )'�D% Y�� J' Z&34%. ��/�� X�-' ���� �����!1)HT-29( Y�, K16'��>&� )A&>B N�!1 ��� �)L929  (J' ����"  
��� [&4, ��

 K��RPMI-1640 (SIGMA, USA) )�\ �
� 
�
� ���� 
�� .�'����!1 � 12KW!\  ?,�!+ ��7   LO�
H5 7�1 ./  �H%12 μg/ml   ��H,7 JH1 �� �  24 	48  �72 
0. 
�
� ��G&% K"�1 )B7� �����,7  ��
' �
�7 ��-&, �c� ���, Y�� J'  �� N�!1MTT        ��-H�� ��H� 7� ����+H1� �H' d��H+� LH&!4%� J�-D% 0E1 
���� �&&A%

SPSS Y�� J'one way ANOVA  )��% -&��  ���,8 -&���8 ���,���O  ��&�SG� �!1 ��� ��� ��,78 J' -&� J'��, ���+c!\ �� )t K��� ���O ��,78 ���, L3+/,  
3$5�+ ��:  Kc!\ ��6 ./ ��,7 �� �24  Kc!\ �� � I��� �
�7 ��� N�!1 ��
A% K"�16
���, )��B�1 �����!1 �f�, . Kc!\2     ��H� N�!H1 �H'L929    �P�H,

 Kc!\ �� � ���'12  K"�1�24 ' 7� �� N�!1 ���
�+�� �&. ��>�7��7 �
��� ���, �P� ����� L/"  ��%f�' ��/�� X�-' ���� �����!1 ��� �')HT-29 ( J' K>/�
 ��� N�!1L929 
��>&,  

3�	$�  ��-	�:    �HP� �����	 LH/" ��H>�7��7  )�
�H��    ��H/�� X�-H' ���� �����!H1�')HT-29 (   �Hc� JH' � 
H��>&,  )H,   ��H3�� 
H1�  X�H,  JH,���'  �-H��  �
H� 
)��!1)+.�.80�7� (�����!1 �� )��B�1 ��G&% �
� �' ��7 
�,7�&� g�U�, ��� 2�>P� � )1��' J� K1� �
� ��D�� L/" ��>�7 Z&34% �+�&' ), 
��'.  

67���	%8 ��:    	L/" ��>�7 ��7 	)��!1 )�
���HT-29.  
  

  

���	�:  
   KH1� �H&�� �� �H&, � X�, L,�" �&,�� ��B�1)1.(  ��H,��

 ����� 	 ��B�1 N��
+, ���   �H��% � ��H' �
< )>��< h���"
��G&' �G" N�B �' N�1 
�i ), 
���-��)2 .(    )H����� )+�H1 QHB

  ���� ��H: J' �j4�, )��>, � ���, k���% �� J���)3 .(  QH!\�

   � 
H�� 7� ��&��H!< ���'  �,� 
���
� )AWO ��,�� �� ��B�1
 ��,��� 	)��,�� )G&� 	)��,���%�. ��� Y�� 7� ���8 K���&.

�&. )��,�� � ���?+1� -m, 
�... ��H�&, ����+1�)4 .( nH1   ��H>�7
���&, 
&��% ���&!, 0&.8 �
\ [1�%)5�6 ( ���' )+�1 QB ��

 ��&�&, ���O ����+1� ���, �� ���G&' 7� ���&/' ��,��)7�8 ( �

����� ����	� : 
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  KH1� �
� ����+1� ��B�1 ��,�� ���' ��>�7 ��7 7� ��&:�)9 �
10 (
&1� 
&*�% ���, �8 )��B�1 
U K&��: �  KH1� �)11 (

    �H' ��H>�� �H�7 �&P�% ���, �� �
� ��D�� 2�A��W, ��<� �' �,�
  � )��B�H1 ��� N�!1 �f�' g��% L&�� J' 	)��B�1 ��� N�!1
 �+�&' )1��' 7��� ��>�7 ��7 �� )G1 2�>&��% g��% �&�i n�

  KH1� 7�H&� ���, �P�, 7�� ���+�' �&&A% ���, ��.   ��H���+���
" ��>�7 ��7 
&��% ��
A+, ���O �&P�% K4% ��  �8 K&�&� � L/


��
&, .
���, : C>�, 	���8 CG< Lj� 	)�!� 2�
O 	��>�7 �1
 ��H>�7 ��7 ���8 CG< Y�� � 	��>�7 )"��� ��+�� 	J�Rm%)7 .(

 � ���&H/' ��,�� ���' )+�1 QB �� L/" ��>�7 ��7  ���HG&' 7
����+1� �� ), K1� �
�)8.( 

 ��7 �
��� L&#�% ���, Q&��%' ��>�7 �
� J+:��� )'�: J
 K1�)9�10 .( 	N�A� ���
&+E. 7� )B�!?, Q&��% 7� ��>�7 ��7

8 � �� n�-�8   KH1� �
H� L&#H�% �� �&,)11�12 .(  ��H���'���
 ���HG&' ��,�� K�< )#�-. J�&,7 �� ��>�7 ��7 )��,��   ��H�

K1� ���+/� ��&/' �!+?,)13�14 .(   ��H� KH&��A� ��>�7 ��7
�!1 K&��A� 
���, )#�$���&' �B�H1 ��� N�!1 J&!" )�� N )�

   ���� )���H���,78 [���� ��)15 .(    7� QH&��% �H�� �&H�SG�
��+/. )��B�1 ��� N�!1 �&s#%LG" J' KA��G, ����
 ), ���8 .

)16 .(  ���HG&' � ��,�% 	��� 	n/&%�,�� 	K��%�8 �� �&�SG� �
���� )��,�� 2��P� 0&+��%�8�t+1� � )+1�. ��� . ��� �' ��6"

 	����,     ��H� ��H� ��+��H' JH&!" �' )'��#&, )+�8 ��� K&��A�
  �� L,�H� KH>s, ��� � )��, .    �+��H'��+�� 	 6��G��H1 � �6H�

   ���H, 
�H*�� 
�����!&��+1� � 	�
���� �+��'��+&1 	J���!�
�%K1� �
� J+��� ���O 
&*).17�18�19 .( 

    
&E&���H/� 
H���, ��
HA+, 2�>&��% ����� ��>�%7 ��7A2 	
�
HHH&������&� HHH1���,��/� 
&HHH1� 	7  7�E&���HHH/��-&� � 	7��+

K1�)20�21  .(  
H&+E. F� 	�&+&!, ���8 ��&, 7�26    �
&H1���&,8
   ��HG% JH' J� K1� )��j+:� �&\ 
&+E. F� 	)��&%�� L&� )�,8


��#&, J!G5 )*��\ ��� 
&E&�     JHc56, LH'�O K&GH1 Q>1 �
���&,)22 . ( 7�E&���/�A2  10-12  %L&#�%�� n1 ��� 
&+E. 

   QH&��% ���H% (�?, � 
�
&,apitoxin  KH1� .   )HG�-�8 �H��
  
H�#&, JH�-D% �� )��!1 ��\ ���
&E&���/� J� K1� .  V��H:

      )H+�8 )HA&>B QH&��% FH� ���H�" J' ��>�7 ��7 N���+��' )+�8

 ��>�7 ��7 �' ��,�� � K1� �
� JA��W, )�f�' ��-&, J' N���+��'
  FH&%�&' )H+�8 ���' ��-� ��< F� ����" J'   �H�  ���� ����H�&.

K1� �
�) .22�23 .(    �H�7 
�
H� ��&H/' N���+��' )+�8 K&��A�
    �
H� Y��-H� KH>s, ��� � )��, ��� ��� ��+��' J&!" ��>�7

K1�)24 .( N���+��' )+�8 V��: ����� ��>�7 ��7 ��� �' ��6"
 	0�HH�� ���+��HH' )��HH&.��. 
HH���, KHH1�. ��HH� ��+��HH' JHH&!"

  � � 	0�
H&,�� )H.� 
�����!&��+1�    0�<�H&. 
�����+.�+H1
K1�. �
� ���� ���� ����#G� � �� [1�% �
� ��D�� JA��W, ��

       ��H+&��#��% JH&!" )i��HO 
HU V��H: ��H>�7 ��7 J� K1�
 K1� ���'�� ��+&��#��% � 0+&�����+�, .    
HU K&H��: �H��


U ���, F� J� N�7�����!� 7� )i��O   -H&� K1� ���D% w��O
K1� �+�&')25 . ( �
��H�,  ��&:�     2��x���H� JH� KH1� �
H� �

 
U V��: 
����+&, �&+&!, ���5HIV-!  
H��' J+��� .  �H�� �
  ��H,�� ���' ��>�7 �-� 7� �% K��� 
&,� ���+&, J� 
�
&, ����

��� ����+1� 7
�� ���G&') .26( 

   ��H>�7 �H�7 7� ����+1� �' ��
A+, )��,�� ��� N�,�� ��&:�
   � )��H.��� ������H���� �� � 
H�� �
� J&�%    ��  )H!!G�� �&H'


��>&, 
�+1�).27 .(  KH1� )G1 ��/�� ���' ��>�7 ��7 ��i
      ���H' �8 K&GH1 	�8 )>��H< 2��&P�H% 	 �8 2�H>&��% )��1���
    ��H/�� ��H� 7�H&� �&,�% K�< �G�� )����� ��� N�,�� ��D��

K1� ����U .   QH&��% �H�� 	��>�7 ��7 �
&S&. KA&>B L&�� J'
   KH1� �
H�� )��H1��� L,�� 2��� J' .    7� ����+H1� �H' ��H&:�

      7� ����+H1� �H' 
H&+E. � �&t%��H. ����-H� ),�< �+,�+���+#E1�

�� �
� )��1��� �&t%��. J��G� 7� )G� ��
3, .  �HU�5 N�5 ��

���� ��<� ��>�7 ��7 ���8 CG< ���' )+�1 ��� �� .  FH��4%
 � )#��+#�� ���7 �
\ 7� ��7 )+1� @��?+1�)28( 

Or-oli  �7�H% ��H>�7 ��7 Q&��%     �� �+H�&' �
H� FH�: �
    �H� �8 )H!� )#�$�H��&' K&��A� � K1� 2���+, ���� 2�>&��%

K1� )#� .    �H&\ )'�H�+�� 
HU ����� F� ����" J' Q&��% ���
     (�H�+�� ��H� ���HG&' ��H,�� � ��� I��� K�< �
&*��+1�

�� K��%�8 
���, �,-,  	0�7�!#H1� LHE&+��, 	
&*�%�,)29�30  (
� �� ��B�1 ��,�� �� ��&:� �����+1 ),  ��H�)9-13 .(  N�H1 ��

      �
H� ��HD�� ��H>�7 �H�7 IH3� ���, �� )%�A��W, J+�R� ���
��: ��>�7 ��7 J� 
��
&, ���� J� K1� @��,�  �
��� ���, V
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 	)*�HH����)31 (��� 
HHU)32�33 ( ��B�HH1 
HHU �)34 (����  .
      �H' �
HA+, 2��&P�H% �
H��� ��H�� �&:� 2�A��W, ��� �' ��6"

 )�� N�!1 	(��+��    N�!H1 �H!+?, g��H�� 
H�� ���, �   ��H�
)��B�1 ), 
��')   .34-36 .(     ��H� N�!H1 �H&s#% ��H>�7 ��7


�#&, ���, �� ���,�% � )��B�1 .     JH' 
H���+&, 
H�� ��H�, ���
     ��H� N�!H1 )AHU�, kH1�. L&��     ���H��� ��H� ��H� )H�G��


��').16�34 .(      ���H,�% ��H� N �!H1 -H&� � 7��H#� 	7�+.�.8
 
�+/� )��� n/&��#,      ��H�, �� ���H,�% ��H� N�!H1 
H�� J�


��#&, .    T�H3�� Q>H1 LH/" ��>�7 ��7 J� K1� �
� ���� ����
.�.8���&, )G��� ��� N�!1 �� 7�+) .37.(  

  

��� 
 �
� ��: 

K��� ��D�� )'�D% Y�� J' Z&34% ��� .��7 Y�� ��� �� 

��>�7 ����� )��&� � )+�1 QB 2�3&34% J/1�, �� L/"  JH' 

J!&1� ���+1� G<C ���8  �H�7  ��H>�7 7�  Y�� ZH��B  y�H� 

)#��+#�� �' ��&���� J' $�+��20   ��H���>�7 JH� K��  �� LH/" 

F��4% ),
�� �% J4�� CG<���8 �
��� �� I&�   JH+#� � 
��-'
      ��H>�7 JH' )>&H18 JH��� z&H� Y�� ��� �� J� ��� J<�% L'�O

)G� ���� L/"   �
H� N�Hj4+1� �H�7 ����  �H' ���  J4�H� 

J�&���� ���O �), F�: ��� h�A, �� K"�1 J' � 
�+��-

� 
��� ���' ����+1�  �
HA' ��   �-H���20-  JH<��  ����&+��H1 

��&:x 
� .  
 ��H/�� X�-' ���� �����!1)HT-29(   )HA&>B N�!H1 ��� �

 Y�, K16'��>&�)L929 (J'  ���H�"     )��!H1 FH��' 7� 
��H�
 
H� J&�% ����� ��+1�. �+/+/&�� . .  �H�2    FH��% 7� )��!H1 ���

 27�    
H� ��HD�� �H� N�!H1 )���7 k� J!5�, � @��:  .  0EH1
   KH�� [&H4, ������!1RPMI-1640 (SIGMA, USA)  )H�\ 

�
�  ���510   
H���Fetal Bovine Serum(Gibco)   )H+�8� 
�&!&/&�. F&%�&'Unit/ml100 )+�8  �  FH&%�&'   �&H/��,�+.�+1�

�g/ml100(Gibco)   ��%�'�#�� ��CO2  ���)5% (  ��H,� �'37 
 �H1 J<��  ��-H&, �����&+�RH=100   
�
H� ���� 
H�� .  7� 0H.

   ���H'  )��!H1 $�H1�. ���� F� ��D��  ��H�&GB�  �f�'
H���7� 
�����!1 �
�7 N�5�� 
��	 K/%viability  {���' ��E��%  �H!' 
J>1�4, �
�7 �����!1
��� J�
� I&'  7�90K1
'
��� 
,8.  

 I��,78MTT  
 ��-HH&, ID�HH1 )��!HH1T�3' Y��7�   )D�HH/���3-(4,5-

dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium(MTT)����+1� 
� . ��� Y��  �H'  JH��. 

�
>% )�����%  N�!4G�MTT J' �����!'  ��7�H,����  N�!4,�H� 
�����!1 [1�% �
�7  KH1����+1�.(1,2)   KH/% �H��  
�H1��' 

K&��A� 2��&/��1 7��$��
&�� �����!1 �
�7 ���+1�  J�	KH1� 
N�!4,  {����7MTT ��  ���+H/��� J'��  N�!4,�H�  ��7�H,��� 

{�����'  L�
H>%   JH� 	
H�#&,  H���+&, 
 0H. 7�  LH5  ���H�  ��
DMSO ���+1��' �
�� �-�f� ID�1 ��G�. ��D����c�, J'  �H�� 

K/%	  ��-&,200 ��&/��E1�1 �+&���#&,  )��!15×104 N�!1 
�� �� )!&, �+&� ��  K�� [&4,  ���+&!.��#&, 96 K�� ���� 


�
� .J,��� �� ����!1 �' ���+W!\  �H!+?,  �H�7   ��H>�7)0.1, 

0.2, 0.4, 0.8, 1, 2, 4, 6,8,10, 12 μg/ml  (  2
, J'24 	48  �
72 0. 
�
� ��G&% K"�1 7� )B �����,7 ���, 	�c�   ��7� JH'
 ��200 [&4,7��+&���#&,  	K��20  {�� �+&���#&,MTT   JH'

 ���+&!. 7� J��: �� 96
� J��U� �� J��: .J'  K&!. 7� J��: ��
96  ���'  � �&/�6�DMSO     JH#�87�
A' �  
H� J��HU� 2��x 

{�� L5  )'�?' (R<	
�
� ���� N�B��  @�,570 �+,���� 
  [1�%ELISA Microplate Reader 
� K*��O 

���,8 -&���8  
 J/��3,�&P�%    ��� �H� ���H' K"�1 �� �� �!+?, ���+c!\

    ��-H�� ��HH� �H' )��!H1SPSS  J?HH/�20   Y�� JH'one way 

ANOVA   H��� ���HO ���,8 -&���8 ���, � K   ��� )H�A, LH&!4%
�� ���� ���'  H% Y�� J'  KH��� 2��H� )�� .  ��� �� JH/��3,

 ��,78 J' -&� J'��, ���+c!\ �� ��!1t     ��H,78 ���H, L3+H/,
K��� ���O.  

 
����� ��:  

 N�
< ��1  �����!1�>!/"��>�7 ��7 �!+?, ���+c!\ �P�
)��B�1HT-29  �L929  2�"�1 ��24 	48  �72  )1��' ���,

      �HP� KHc!\ I��-H�� �H' JH� ��� ���� d��+� K��� ���O ���,8
   I��-H�� N�!H1 �H' �8 )�
���  )H,  
H'��(P<0.0001) . ��24 

    �����!H1 )�
�H�� �>!H/"��>�7 ��7 ��� )�A, �P� N�� K"�1
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)��B�1HT-29 Kc!\ 7� μg/ml0.6  Kc!\ �� � ���&, g���
6  H1�&, ��H� J' )��B�1 N�!1 )��, �
�7
 .��48  K"�H1   �HP�

    KHc!\ 7� )�
�H�� �H' L/"��>�7 ��7 ��� )�A,4/0   g��H�
 Kc!\ �� � ���&,6 
1�&, ��� J' )��B�1 N�!1 )��, �
�7 .

 ��72 K"�1    LH/"��>�7 �H�7 ��� )�A, �P�    7� )�
�H�� �H'
 Kc!\4/0     KHc!\ �� � ��H�&, g��H�4    !H1 )��H, �
H�7 N�


1�&, ��� J' )��B�1.  HA&>B �����!1 ���' �� )24   K"�H1
  KHc!\ 7� N�!1 )�
��� �>!/"��>�7 ��7 ��� )�A, �P� N��2 

 Kc!\ �� � ���&, g���12  JH' )A&>B N�!1 )�
��� 2�
O
 
HH1�&, �s��
HH5 . ��24     �HH�7 ��� )HH�A, �P�HH,�� K"�HH1

  KHc!\ 7� )�
��� �>!/"��>�71    KHc!\ �� � ��H�&, g��H�
12      
H1�&, �s��
H5 JH' )HA&>B N�!H1 )�
�H�� 2�
O. ��24 

   KHc!\ 7� )�
�H�� �>!/"��>�7 ��7 ��� )�A, �P� ��1 K"�1
1  Kc!\ �� � ���&, g���10   )HA&>B N�!1 )�
��� 2�
O


1�&, �s��
5 J'. 

  

 9��;1 :#���� =/)� 6��/ ��>
�%
�� ?�,/�@�& ��& ���AB8�C� �
/��)HT-29(�0	@F 9�%
 6�/ �)L929 ( 3� ��	G	H ��� #��& I�� ��
�J%K L	MNO  

 Kc!\�7L/"��>�7 � 
(μg/ml) 

)��B�1 �����!1HT-29  �����!1L929  
24 48 72 24 48 72 

0.1 100±0.00a 100±0.00a 100±0.00a 100±0.00a 100±0.00a 100±0.00a 
0.2 100±0.00a 100±0.00a 100±0.00a 100±0.00a 100±0.00a 100±0.00a 
0.4 100±0.00a 99.33±0.67a 98.95±1.05a 100±0.00a 100±0.00a 100±0.00a 
0.6 91.75±1.69b 85.23±2.92b 84.13±2.67b 100±0.00a 100±0.00a 100±0.00a 
0.8 84.43±1.08c 75.27±2.46c 70.84±2.15c 100±0.00a 100±0.00a 100±0.00a 
1 64.81±1.28d 57.13±0.45d 51.77±1.00d 100±0.00a 99.00±0.50a 97.50±0.46a 
2 42.57±1.52e 30.83±1.80e 19.57±1.16e 92.00±0.96b 87.40±1.41b 85.12±0.82b 
4 19.53±1.30f 9.73±1.58f 0.00±0.00f 81.33±1.54c 71.99±1.59c 69.30±0.66c 
6 0.00±0.00g 0.00±0.00g 0.00±0.00f 66.63±1.18d 55.80±2.51d 44.49±1.09d 
8 0.00±0.00g 0.00±0.00g 0.00±0.00f 40.48±1.63e 31.34±0.94e 17.87±1.37e 

10 0.00±0.00g 0.00±0.00g 0.00±0.00f 17.00±0.79f 19.70±0.44f 0.00±0.00f 
12 0.00±0.00g 0.00±0.00g 0.00±0.00f 0.00±0.00g 0.00±0.00g 0.00±0.00f 

 |W1 �� ���� )�A, 2���% 7� ���� ��+1 ���� 2���+, }��5(p<0.0001) ����.  
 

   �� N�!H1 )��H, �
�7 2��&&m% 
���  2�"�H124 	48  �72 
K1� �
� ����8 ��7 ����G� J1 �� )��!1 ��� �
���' . -&���8t-

test  J� ��� ���� )��!1 ��� �� �� J'��, ���+c!\ �&' L3+/,
 ��24    KHc!\ �H% ��� � N�� K"�14/0    ��� �� �&H' )%��H�%

     7� �H,� ���
H� ��H<� LH/" ��>�7 ��7 �' ��G&% 7� )��� )��!1
 Kc!\6/0  |W1 ��0,0001   JH' I���� �� )��!1 ��� �� �&'

 LHH/" ��HH>�7 �H�7 ���� ��HH<� ��� )HH�A, 2��HH�% . KHHc!\ ��
12 ��>�7 ��7 �' ��G&% �' )��, �
�7 �c� 7� )��!1 ��� �� ���'��

L/" 
����&, ��/#�.   
/�����1 . ?�, /�@�& ��& �J%K I���� 6��& ��>
�%
 �Q/�

 /�24 �,�
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/�����2 .6��& ��>
�%
 �Q/�  � ?�, /�@�& ��& �J%K I����

 /� �>
�%
 L	MNO 3�48 �,�
  
 

�&�SG�  ��24  Kc!\ �% ��1 K"�14/0    �� �&H' )%��H�%
   7� �H,� ���
H� ��<�!/" ��>�7 ��7 �' ��G&% 7� )��� )��!1 ���

 Kc!\6/0  |W1 ��0,0001   JH' I���� �� )��!1 ��� �� �&'
���� ��<� ��� )�A, 2���% L/" ��>�7 ��7 .,� Kc!\ �� �10 

    ��H>�7 �H�7 �H' ��G&% �' )��, �
�7 �c� 7� )��!1 ��� �� ���'��

����&, ��/#� L/".  

 
 /�����1. .�Q/� �>
�%
� 6��& I���� �J%K  ��&/�@�& ?�, 

� 3� MNO	L �>
�%
 /� 72 �,�
  
  

 ��-&,IC50    ��� �H' 	LH/"��>�7 ��7 ���' JA��W, ��� ��
 �� )��!1 ��� ��HT-29   �L929  ��24   )��
H+'� K"�H1  ��

 N�
<2  ��H�� � 
���� J'�/4,  )H,  
H��      �H�� JH' JH<�% �H'
    �8 �� JHH� �P�HH, KHHc!\ 2f��HHA,50   �����!HH1 
HH���

)��B�1HT-29   �' �'��' 
�+�� �&' 7�IC50=2.55μg/ml ���' �
 )��!1 ���L929  ��-&,IC50  �' �'��' μg/ml6.87 
H,8 K1
' .

K>/� IC50   N�!H1L929   JH'IC50    )��B�H1 N�!H1HT-29 
 �' K1� �'��'6.87/2.55=2.69     KHc!\ �+H�&' 7�H&� 7� ���� J�

  �HH>��3% ��-HH&, JHH'��>�7 �HH�72,69   N�!HH1 JHH' K>HH/� �HH'��'
)��B�1HT-29   )�
�H�� �HP� �
���, ���'50   ��� �
H���
 N�!1L929  ����) N�
<2.(  
  
 9��;2  : #�)	�IC50   �R2 
�V� �+� /� ��  ?�,/�@�& ��& ���� 30

 �
�%
 6�/ �� �� ��/HT-29 �L929 

 ���'  N�,�� ��� N�!1 J���A,
 J>1�4,IC50  

 ���' )��B�1 ��� N�!1 J���A,
 J>1�4,IC50  

IC = 113.938 - 9.305X
X= L/"��>�7 ��7 Kc!\  

IC = 93.904–17.179X 
X= L/"��>�7 ��7 Kc!\  

R2 = 98.2% R2 = 90.5% 
R2  ���&A,Q1��, 7� ), Kc!\ 
�1��' )��, �
�7 ���8�' ���' N
, ���'  
��'

 J' Ji�� J�100 K1� �+�' 
��' �% F��-�.  
  

 �8 �� J� �P�, Kc!\ J���A, ��� J' J<�% �'50  
���
�' �'��' 
���&, �&' 7� )��B�1 �����!1IC50= 2.55μg/ml 

K1�. �
�7 �����!1 
��� � ��7 Kc!\ �&' )�+/>G� ��-&,
HT-29 �' K1� �'��'"95/0 -"  � )��, )�+/>G� 7� ���� J�

 �
�7 �����!1 
��� � ��7 Kc!\ �&' ��OHT-29
��' ), .
 
��� �P�, I��� �' ��7 Kc!\ I��-�� J� )�A, ��
'

 �
�7 �����!1HT-29 K1� ���G� . J' )�+/>G� Ji��1± 
K1� �+��O )�+/>G� 
��' �+#��-�.R2 ���' Q1��, 7����&A,

��' N
,Kc!\ 
�1� �' )��, �
�7 �����' � ),  Ji�� J� 
��'
 J'100 K1� �+�' 
��' �% F��-� . J���A, ��� J' J<�% �'

 �8 �� J� �P�, Kc!\50  �����!1 
���L929  
���&, �&' 7�
 �' �'��'6.87μg/ml Kc!\ �&' )�+/>G� ��-&,� 
,8 K1
'

 �
�7 �����!1 
��� � ��7L929  �' K1� �'��'"99/0 -"  J�
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��� � ��7 Kc!\ �&' ��O � )��, )�+/>G� 7� ����
�
�7 �����!1 L929 ), 
��' . Kc!\ I��-�� J� )�A, ��
'

 �
�7 �����!1 
��� �P�, I��� �' ��7L929 K1� ���G�.  
  
���:  

 Kc!\ �� L/"��>�7 ��7 J� ��� ���� Z&34%6 ./ ��24 
 � K"�14 ./ ��48  � K"�172  �' )�
��� �P� K"�1

!1���� ���� ��B�1 �����.  
 . N�!1 J&!" ��>�7 ��7 )�� N�!1 2��&&P�% JA��W, ��� ��

 Y6% � 
�+��� ���O )1��' ���, )+16'��>&� � �� ���� ���
 K1
' )%�&5 Q&��% ��� ��P�, ��
3, ���% Q1��, �% 
�


�8
&��% ���&!, 0&.8 �
\ [1�% ��>�7 n1 ),  ���)9 �10 (
�% ��
A+, �����+��� �� �8 K&�&� � L/" ��>�7 ��7 
&�

���O �&P�% K4% ), 
��� .
���, : Lj� 	 )�!� 2�
O 	 ��>�7 �1
 CG< Y�� ���>�7 )"��� ��+�� 	 J�Rm% C>�, 	 ���8 CG<

 ��>�7 ��7 ���8. ��,�� ���' )+�1 QB �� L/" ��>�7 �7
����+1� �� ���G&' 7� ���&/' ), K1� �
�)11 �12(  

��#G� � ��, ��&:� ��� �
��� n&c�% J� 
���� ���� I��
 0�7�+.�.8 T�3�� Q>1 ��>�7 ��7 �� �
&!�Bcl-2 � caspase-

3  �7 ��%�, �' �
� N�A� ����&/, )��, n&c�% Q>1 � 
�+/�
���&, . T�3�� Q>1  ��>�7 ��7 J� K1� �
� Y��-� �&�SG�

 7�E1�� Z��B 7� 7�+.�.83   ���� ��� K16'��>&� ��)35 �
38 (� � J�� ��B�1 ��� N�!1 �� 7��=&/���!#&1 ��&' �&�i n

���&, )36 -39  .( J� 
�� ���� ���� �
A+, 2����-� ��&:�
 ���, �� 7�+1�+, �  ���,�% ��� N�!1 
�� )A&>B ���, ):�'

 
���&, 7�+.�.8 �3�� Q>1 � 
��#&,)28 .( �&:� J�� �� )B ��
���" J' ��>�7 ��7 �� ��<�, �&+&!, ��� 
&+E. ���% n�, �

 �� ��3��' L,�" ����" J' ����7 ��&/' J<�% ��>�7 ��7 Q&��%
K1� ���� Q!< ��: J' ��B�1 ��,��) .40�41  .( F� �&+&!,

 � F&+&��G� 2��&P�% ���&, J+�� J� K1� F&!&� )�,8 
&+E.
���� )'��#&, )+�8 K&��A�) .38 .( 2��&&m% �&�SG� �&+&!,

��� ). �� �� ��T��\ ���+:�1 )#� 	����1 ��D�� Q>1 J� �
 ���&, ��&1f�#�7� � �
�)42-44 .( 2��&&m% ���

��,��� |��% Q>1 
����+&, T��\ )#�$������,)45 �46( 	

T��\ ��� �&t%��. �
��
<)47( T��\ L&/��+. 2��&&m% � 	
)48 (
��� . )������ ��� n�-�8 T�3�� Q>1 �&+&!, ��� �' ��6"

)< 
���,- %��. 	�&t%��. 76#&1 26&��8 	)1 7��&� �&t
���&, �� 7�E&���/� � 	)1 7�E&���/� . I3� ��&. �3�� �� �&+&!,

 �&t%��. [1�% �
&%�t!��� 2��&&m% n&3+/, 2��� J' � ����

��#&, �3�� �� �
��R� ��' K�� ��� . �&+&!, 	��� �' ��6"

 L��G% I��� [1�% )< �&%��. K&��A� �
������,GTP  �
GDP . J'���&, )< �&t%��) .49 .( K1� �
� h�� ����'��'

 F��4% J�Gi  ���, �Gs ���� I3� �&+&!, �' �
� �3�� ���, �� .
 �� )< �&t%��. )%�x K&��A� J� K1� )�&t%��. �&��� �&+&!,


�#&, ���,)48 �49 .( ��� 	�&+&!, �
A+, 2��&P�% 7� J+�R�
 7�E&���/� �
��� N�A� F� ����" J' Q&��%A2 � ��� N�!1 �

���&, J+:��� �!+?, . 7�E&���/�A2 J� ��>�7 ��7 )4��% �
 
��&. -&���
&� � K1� �� 7�E&���/� ������: T��"� 7� )#�sn-

2 � 
�
&, ��D�� �� )*��\ ���
&E&���/���/&!� (�i 
&1� �

�#&, 
&E&���/��-&� � ��78 (�i 
&1� 
&��%).50-52 .( J'

&���/� ��� n�-�8 	)!� 2��� 7�EA2  �� N�!1 )�G�� 
����+&,
  �
A+, ��� n/&��#, �' �� ���,�% ��� N�!1 �&s#% )�����% �


��� ���O �&P�% K4% . 7�E&���/�A2   )#&+&��%�� 2��� J'

��#&, J�-D% � -&���
&� �� )��!� T��\ �-<�)47 ( �>O�A+, �

n� J' �� J�f �� ��\ ��+:�1 ), �-�� .�E&���/� n&3+/, L,�A% 7
A2  ��� K&��A� 7� )�!+?, g���� N�!1 |W1 ��� �
��&� �'


��#&, n&c�% �� N�!1 
�� 
���, )#�$���&' )48-56 .( F��4%
 L�
&%��/� 
���, )%�>&��% )�� N�!1 K&��A� �� � )�G��
 �
���, ��
A+, 2�A��W, �� �
&E&� ��� JW1�� � 	�&���


�� �
� . J� 	��
&E&��-&� �-+�1 ��� X����8 ���+:�1 ��4� 7�
 7�E&���/� 2f�j4, J&>�A2  ���� J��!' Z��B 7� 
�+/�

ERK  �PKB/AKt  ��: 7�  )�� N�!1 � �
�� 
U K&��A�
 ����+1� ��B�1 ��,�� ���' 
����+&, ����'��' � 
��
&, ����

 
���)57 �58 .( ��
5 ��>�7 ��7 �� ��<�, �&+&!,50-70 %
. F� � ���&, L,�� �� �8 2�>&��% J� K1� )'��#&, 
U 
&+E

����  ��
A+, )#�$���&' ��� K&��A� . 
��
&, ���� 2����-�
 � K1� �&����G��� K&��A� ��� �
��� ���, 7� )#� �&+&!, J�


�#&, ���, �� N�!1 
�� Z��B ��� J' . ��� �
������,

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

           ()����� + �=�>�  

  ����� ����� ��� ���	� �  �����1396 --- 375  

 
�+/� )G1 )��B�1 ��� N�!1 ���' �&����G���)54 .(
�G��� K&��A� J� )������� ���, Q>1 
��#&, ���, �� �&���

 -+�1DNA  )B �� �� ��7�,��� K��5 � �
� �� N�!1 ��
 n5� ��� N�!1 
�� Z��B ��� J' � 
�#&, J��!' �� 7���+,
 	�&+/��#��� )�� N�!1 � 
�#&, ���, �� )�&i �+/G�

 
�
&, I��-�� �� �&/��,�t!' � �&/&'���/���)59-60 .(
����� ���,�% N�!1 7�+1�+, I���� L,�� � K1� �
&S&. �



��>&, ��'-&, K��' � ���,�% N�!1 �&' ��� . ��,�% 7�+1�+,
K1� )��B�1 ����G&' �� X�, L&�� ���% n�, . � �i

 n&3+/, 2��� J' ��>�7 ��7 J� 
���� ���� I����#G�

 ��&' (���1 Z��B 7� )��B�1 ��� N�!1 2�<��,MMP-9 

��#&, ���, �� .�� ���� F&!1��� N�!1 �� ���� 7�+1�+, J� �

 �� � ��>�7 ��7 [1�% ��P�, 2��� J' 
���+&, )��, ���
 7��75  �150 ��� ���, ����!&� �' �����#&,) .57-61 .( �'

 N�!1 �' ��>�7 ��7 �&P�% ���, �� �
� ��D�� 2�A��W, ��<�
 n� � )��B�1 ��� N�!1 �f�' g��% L&�� J' 	)��B�1 ���

2�>&��% g��% �&�i  )1��' 7��� �!+?, ��� ��>�7 )G1
 )1��' �&�i n� � �P�, 7�� ���+�' �+��� K�< �+�&' ���

K1� �7f �c� ���, ��� N�!1 �' ��>�7 ��7 �&P�% N�G+5�  
 

  

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

 /(�'
� ��� �	#� 
/ 0�2 �	�45 
�5 
7) .��
 ...  

376  ---  !"#$� � ()
�) + �,�) .�"%� &' 

References: 

 

�. � ����� 	
�� ��
��� ����� ������� ����� ���� ����� ���
#� $&� �'* �+��� ����� � �:� �;����� >��? ���@�  ��J��� �����
 ����� J �QW� �@YW Z[ �:\� ������ �@YW Z[ ]��Y� �� ��[�W^_`^ ;  �J� k�W;  kJ� >����;  q��'*_  �{|} 

�. � �@'� ~W���J � �;�� ��&�;�#� � ��#� ��
��� ����{ � �W�Y� Z&W� � ���;��� �:Y@W� �Y&��� ...� $;�� q����@;�^_�� 

�.  �J�J ������{ � �W������� �;��:W � ����� �@YW Z[ >����� q���� ����\� � �@YW Z[ �� ��[�W �����^_�| 

4. Tarver T. Cancer Facts &amp; Figures 2012. American Cancer Society (ACS). J Consum Health Internet [Internet]. 
2012 Jul [cited 2018 Jan 29];16(3):366–7 

5. Palma, M.S. and M.R. Brochetto-Braga, Biochemical variability between venoms from .different honey-bee (Apis 
mellifera) racesComparative Biochemistry and Physiology Part C:Pharmacology, Toxicology and Endocrinology. 
1993;106(2): 423-427 

6. Shaposhnikova, V.V., L.N. Kublik, A.A. Narimanov,M.K.H. Levitman, O.E. Orlova, A.A. Kudriavtsev,V.V. 
Leshchenko and Iu. N. Korystov.Growth inhibition and induction of tumor cell deathby phospholipase A2 and 
lipoxygenase inhibitorsIzvestiia Akademii Nauk. Seriia Biologicheskaia. 2001; (2): 249-252. 

7. Auturum, H. and H. Kneitz . DieGgiftsekretion in der Giftdruse derHonigbiene in Abhngigkeit vomLebensalter. 
Biol. Zentr.1959; ��: �`�-�}| .. 

8. Hegazi A. G. Role of cytokines inbee venom therapy - Part I.Apitherapy Review.2009; Issue 3 

9. Banks, B.E.L. and R.A. Shipolini. Chemistry andpharmacology of honey-bee venom. In: T. Ipek, (Ed.),Venoms of 
the Hymenoptera. Academic Press. 1986; 330-403. 

10. Hegazi, A.G. Role of cytokines in bee venomtherapy-Part I. Apitherapy Review. 2009; Issue 3. 

11. Liu, X., Chen, D., Xie, L., & Zhang, R.Effect of honeybee venom on proliferation of K1735M2 mouse melanoma 
cellsin-vitro and growth of murine B16 melanomas in-vivo. Journalof Pharmacy and Pharmacology. 2002; 54(8), 
1083–1089. 

12. Potts, B.C.M., D.J. Faulkner, M.S. de Carvalho and R.S. Jacobs. The chemical mechanism ofinactivation of bee 
venom phospholipase A2 by themarine natural products manoalide, luffarielloide andscalaradial. J. Am. Chem. 
Soc.1992; 114: 5093-5100. 

13. Habermann, E. Bee and wasp venomsthe biochemistry and pharmacology of their peptidesand enzymes are 
reviewed. Science. 1972; 177: 314-322. 

14. Dotimas, E.M. and R.C. Hider. Honeybee venom. Bee World. 1987; 68(2): 51-70. 

15. Hegazi, A.G.  Medical importance of bee products. ARI B L M / BEE SCIENCE. 2012; 12(4): 136-146. 

16. Shaposhnikova, V.V., L.N. Kublik, A.A. Narimanov,M.K.H. Levitman, O.E. Orlova, A.A. Kudriavtsev,V.V. 
Leshchenko and Iu. N. Korystov. Growth inhibition and induction of tumor cell death.by phospholipase A2 and 
lipoxygenase inhibitorsIzvestiia Akademii Nauk. Seriia Biologicheskaia. 2001; 249-252. 

17. Orsoliæ, N., L. Sver, S. Verstovsek, S. Terziæ andI. Basiæ.  Inhibition of mammary carcinoma cellproliferation in 
vitro and tumor growth in vivo by beevenom. Toxicon. 2003;  41(7): 861-870. 

18. Harwig, S.S., L. Tan, X.D.Qu, Y. Cho, P.B. Eisenhauer and R.I. Lehrer. Bactericidal properties ofmurine intestinal 
phospholipase A2. The Journal ofClinical Investigation. 1995; 95(2): 603-610. 

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

           ()����� + �=�>�  

  ����� ����� ��� ���	� �  �����1396 --- 377  

19. Koduri, R., J. Gronroos, V. Laine, C. Le Calvez,G. Lambeau, T. Nevalainen and M. Gelb.Bactericidal properties of 
human and murine groupsI, II, V, X and XII secreted phospholipases A2. TheJournal of Biological Chemistry. 
2002; 277(8): 5849-5857. 

20. Boutrin, M.C., H.A. Foster and V.W. Pentreath.The effects of bee (Apis mellifera) venomphospholipase A2 on 
Trypanosoma brucei bruceiand enterobacteria. Experimental Parasitology. 2008; 119(2): 246-251. 

21. Somerfield SD, Stach JL, Mraz C, Gervais F, and Skamene E. Bee venom inhibits superoxide production by human 
neutrophils.Inflammation.1984; 8: 385–391 

22. Banks BEC and Shipolini RA. Chemistry and pharmacology of honeybee venom. In Venoms of the Hymenoptera. 
Piek T (ed.) Academic Press, London, UK.1986; 329–416. 

23. Pan H, Soman NR, Schlesinger PH, Lanza GM, and Wickline SA. Cytolytic peptide nanoparticles ('NanoBees') for 
cancertherapy. Wiley Interdisciplinary Reviews-nanomedicine and Nanobiotechnology.2011; 3: 318–327 

24. Saini SS, Peterson JW, and Chopra AK. Melittin binds to secretory phospholipase A2 and inhibits its enzymatic 
activity.Biochemical and Biophysical Research Communications. 1997; 238: 436–442 

25. .Perumal SR, Gopalakrishnakone P, Thwin MM, Chow TK, Bow H, Yap EH, and Thong TWJ. Antibacterial 
activity of snake,scorpion and bee venoms: A comparison with purified venom phospholipase A2 enzymes. Journal 
of Applied Bacteriology.2007; 102: 650–659. 

26. Yu AR, Kim JJ, Park GS, Oh SM Han CS and Lee MY. The Antifungal Activity of Bee Venom against 
Dermatophytes.Journal of Applied Biological Chemistry. |}^|; �� 

27. Hood JL, Jallouk AP, Campbell N, Ratner L, Wickline SA: Cytolyticnanoparticles attenuate HIV-1 infectivity. 
Antivir Ther 2012, 18:95–103. 

28. Kokot ZJ, Matysiak J, K�os J, Kedzia B, Ho�derna-Kedzia E: Application ofPrincipal Component Analysis for 
evaluation of chemical andantimicrobial properties of honey bee (Apis mellifera) venom. J ApicultRes 2009, 
48:168–175 

29. Ali MAASM: Studies on Bee Venom and Its Medical Uses. IJOART. |}^|, ^:^–^� 

30. Kwon, Y. B., Lee, J. D., Lee, H. J., Han, H. J., Mar, W. C., Kang,S. K., Beitz, A. J., & Lee, J. H.2001; Bee venom 
injection into 

31. Park, H. J., Lee, S. H., Son, D. J., Oh, K. W., Kim, K. H., Song,H. S., Kim, G. J., Oh, G. T., Yoon, D. Y., & Hong, 
J. T.Antiarthritic effect of bee venom: inhibition of inflammationmediator generation by suppression of NF-kappaB 
throughinteraction with the p50 subunit. Arthritis and Rheumatism. 2004; 50(11), 3504–3515. 

32. Varanda, E. A., & Tavares, D. C. Radioprotection:mechanism and radioprotective agents including honey 
beevenom. Venom Anim Toxins. 1998; 4(1), 5–21. 

33. Kim, H. W., Kwon, Y. B., Ham, T. W., Roh, D. H., Yoon, S. Y.,Lee, H. J., Han, H. J., Yang, I. S., Beitz, A. J., & 
Lee, J. H. Acupoint stimulation using bee venom attenuatesformalin-induced pain behavior and spinal cord fos 
expressionin rats. Journal of Veterinary and Medicine Science. 2003; 65(3), 349–355. 

34.  Son, D. J., Lee, J. W., Lee, Y. H., Song, H. S., Lee, C. K., &Hong, J. T.Therapeutic application of anti-arthritis, 
painreleasing,and anti-cancer effects of bee venom and itsconstituent compounds. Pharmacology & Therapeutics. 
2007; 115(2),246–270. 

35. Yin, C. S., Lee, H. J., Hong, S. J., Chung, J. H., & Koh, H. G.Microarray analysis of gene expression in 
chondrosarcomacells treated with bee venom. Toxicon. 2005; 45(1), 81–91. 

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

 /(�'
� ��� �	#� 
/ 0�2 �	�45 
�5 
7) .��
 ...  

378  ---  !"#$� � ()
�) + �,�) .�"%� &' 

36. Hu, H., Chen, D., Li, Y., & Zhang, X. Effect ofpolypeptides in bee venom on growth inhibition and 
apoptosisinduction of the human hepatoma cell line SMMC-7721 in-vitroand Balb/c nude mice in-vivo. Journal of 
Pharmacy andPharmacology. 2006; 58(1), 83–89 

37. Moon, D. O., Park, S. Y., Heo, M. S., Kim, K. C., Park, C., &Ko, W. S Key regulators in bee venom-
inducedapoptosis are Bcl-2 and caspase-3 in human leukemic U937cells through downregulation of ERK and Akt. 
InternationalImmunopharmacology. 2006; 6(12), 1796–1807.. 

38. Hong, S. J., Rim, G. S., Yang, H. I., Yin, C. S., Koh, H. G., Jang,M. H., Kim, C. J., Choe, B. K., & Chung, J. H. 
Beevenom induces apoptosis through caspase-3 activation insynovial fibroblasts of patients with rheumatoid 
arthritis.Toxicon. 2005; 46, 39–45. 

39. Jang, M. H., Shin, M. C., Lim, S., Han, S. M., Park, H. J., &Shin, I. Bee venom induces apoptosis and 
inhibitsexpression of cyclooxygenase-2 mRNA in human lung cancercell line NCI-H1299. Jounal of Pharmacology 
Science. 2003; 91(2),95–104. 

40. Leuschner, C., & Hansel, W. Membrane disrupting lyticpeptides for cancer treatments. Current Pharmaceutical 
Desing. 2004; 2299–2310. 

41. Ling, C. Q., Li, B., Zhang, C., Gu, W., Li, S. X., Huang, X. Q.,& Zhang, Y. N. Anti-hepatocarcinoma effect of 
recombinantadenovirus carrying melittin gene. Zhonghua Gan ZangBing Za Zhi. 2004;  741–744. 

42. Wade, D., Boman, A., Wahlin, B., Drain, C. M., Andreu, D.,Boman, H. G., & Merrifield, R. B. The Proceedings 
ofthe National Academy of Sciences USA. 1990; 4761–4765. 

43. Katsu, T., Kuroko, M., Morikawa, T., Sanchika, K., Fujita, Y.,Yamamura, H., & Uda, M. Mechanism of 
membranedamage induced by the amphipathic peptides gramicidin S andmelittin. Biochimica et Biophysica Acta. 
1989; 135–141. 

44. Dempsey, C. E.The actions of melittin on membranes.Biochimica et Biophysica Acta. 1990;  143–161. 

45. Ladokhin, A. S., Selsted, M. E., & White, S. H. Sizingmembrane pores in lipid vesicles by leakage of co-
encapsulatedmarkers: pore formation by melittin. Biophysical Journal. 1997; 1762–1766. 

46. Kiesel, L., Rabe, T., Hauser, G., Przylipiak, A., Jadali, F., &Runnebaum, B. Stimulation of luteinizing 
hormonerelease by melittin and phospholipase A2 in rat pituitary cells.Molecular and Cellular Endocrinology. 1987; 
51, 1–6. 

47. Hui, S. W., Stewart, C. M., & Cherry, R. J. Biochimica etBiophysica Acta. 1990; 335–340. 

48. Carrasquer, G., Li, M., Yang, S., & Schwartz, M. Effectof melittin on PD, resistance and short-circuit current in 
thefroggastric mucosa. Biochimica et Biophysica Acta. 1998; 346–354. 

49. Fukushima, N., Kohno, M., Kato, T., Kawamoto, S., Okuda, K.,Misu, Y., & Ueda, H. Melittin, a metabostatic 
peptidinhibiting Gs activity. Peptides. 1998;  811–819. 

50. Dennis, E. A.Diversity of group types, regulation, andfunction of phospholipase A2. Journal of Biological 
Chemistry. 1994; 13057–13060. 

51. Six, D. A., & Dennis, E. A. The expanding superfamilyof phospholipase A(2) enzymes: classification and 
characterization.Biochimica et Biophysica Acta. 2000; 488, 1–19. 

52. Valentin, E., & Lambeau, G. What can venomphospholipases A(2) tell us about the functional diversity 
ofmammalian secreted phospholipases A(2)? Biochimie. 2000; 815–831. 

53. Lambeau, G., Schmid-Alliana, A., Lazdunski, M., & Barhanin, J. Identification and purification of a very high 
affinitybinding protein for toxic phospholipases A2 in skeletal muscle. 

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

           ()����� + �=�>�  

  ����� ����� ��� ���	� �  �����1396 --- 379  

54. Journal of Biology and Chemistry. 1990; 9526–9532. 

55. Lambeau, G., & Lazdunski, M.Receptors for a growingfamily of secreted phospholipases A2. Trends 
inPharmacologyScience. 1999; 162–170. 

56. Fonteh, A. N., Atsumi, G., LaPorte, T., & Chiltonm, F. H. Secretory phospholipase A2 receptor-mediated 
activationof cytosolic phospholipase A2 in murine bone marrow-derivedmast cells. Journal of Immunology. 2000; 
2773–2782. 

57. Ruiter, G. A., Verheij, M., Zerp, S. F., & van Blitterswijk, W. J. Alkyl-lysophospholipids as anticancer agents 
andenhancers of radiation-induced apoptosis. International Journalof Radiation Oncology, Biology, Physics. 2001; 
415–419. 

58. Ruiter, G. A., Zerp, S. F., Bartelink, H., van Blitterswijk, W. J.,& Verheij, M. Anti-cancer alkyl-
lysophospholipidsinhibit the phosphatidylinositol 3-kinase-Akt/PKB survival pathway.Anti-Cancer Drugs. 2003; 
167–173. 

59. Oršoli¢, N. Potentiation of Bleomycin lethality on HeLaand V79 cells by bee venom. Arhives of Industrial Hygiene 
andToxicology. 2009; 317–326 

60. Chafouleas, J. G., Botton, W. E., & Means, A. R.Potentiation of bleomycin lethality by anti-calmodulin drugs: arole 
for calmodulin in DNA repair. Science. 1984; 1346–1348. 

61. Oršoli¢, N., & Baši¢, I. Apoptosis and necrosis aspossible mechanisms for antitumor activity of bee 
venom.Mellifera. 2003; 34

 
 
  

www.SID.ir

