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 ��
	
 ������ ��� ������� ������ ����  �! ���� "
������ ��#�$�%&��
� �'����� � ���(�)��*�� *���� �*��+�.  

2 - ��� ������� .'/ ��0�1� �2��� 3'(���� ��	 4��/� ����
  *��1�(�������  ���5 1� ��
 61��7  �
  �8�
*����.  

3 - 	��(����� ��� ������� ������ ����  �!� ��� "
������ ��#�$�%&��
� �'����� � ���(�)�*��� *��+�� *����.  
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�  �������4�( 1�(
  *��1�( �
1���������  ���5 1� ��
 61��7  �
 �8�
 *����.  
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����� ���	
� :21/1/96          ����� ��	�� :12/2/96  

� 4��%�: ���7 ���- 0��)%��� �8)� 9:,� ����� �-�) �!� �8)� ;<= � >�?	� @A!B� ���)   C�DE�� �)�/ �- �D�  -�D
.  � �- �<DG D�. 

%�&'H 4�  ��I	� ���- 0��)%� �� 4J�K�� � @�)L?� 4%M	� �)�N ��� O������  ���I, *)�?��?'E'E��&  -��D*A1 �P Q��R ����� � D*��� 

�
.  

� S�� � -���)� :�� O��� �)� �����  T�?U� 4%M	� �)�N ��V�/ ���$  )� �>A= �)�  >�,)&�70% - ��  �)?����� O�)DZ�  ��D'   �,�D
 .

�E��&�?�)* O�)Z� �)� ��� O��  S�� )�MTT �� ���  >��*�'0*A���J L929 *���� -��*A1 �P @��[� ����� O�)Z� �)�   O�D� T�?U�

��
 �- ����\ 	& ���-� �� ��� S�� �)�  -�],BALB/c *���� �
. 

� 4?�)�)� :G�,)&� O�)Z��  ��- �)?�����  O����� �)�  � TD�?U� 4%M	� �)�N D����  )D���- �-� µg/ml 50 �100  �200 K D'�  �D*�  �D,-�� .

�'�?B�.  9:,� �
� �)�� �3�-Plasmodium berghei � )71  �65 &�& 4� �3�-'^ G�,)&� O�)Z� 4� _�����  ��- �)?�����     4D%M	� ��D� O�D�

�-���'� -��. 

� 4`'?, � a����'  :-��*A1 0��)%� -�/� 4� 4/�& )���� EG)�'���)b  4��)����- ���c   ���D� @��MR 4� 4/�& )� �1� D'���  D
),�  ��

��. ���- 0��)%��� ��� �'0 �.?�) )����- 4d*�& �� �[e� � ����� ��� �MR  �-4�),�� �)� � ;<= � >�?	�'�)�� �8)���) 1'-)�	B  �D�  -�D
 

3)R'0 -��*A1 �P����  O����� �)� ����� %�& �-'@)% �!&'�� *��� -���� �'�?B�   ���('�,�. 

� Of����'�� �)� :������  ���� O��)*�E��&�?'E'?�� �P -��*A1���.  

 
 

 

 

����� 



1������ �(�'
�����'��� 	�>(A) BC ���D�  ���� E���/ �F
 $������ ...     *�1 �=�*���&>F 
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4��%� 

&� 4�� E���  ��B�$�� 1�.'/ ��0�1 �� B?��    �G��	 �	 3G


3GG� *��GG%/  ��	
 GGH�0I� ��
�GG� BGGC
  BGGC   J��GG�)1( �

M �� BC )2(   N�+�$� BC � OP1)3(���� .Q�� BC � G�� )4 (

$  ���>��� )5( BC � �����)6( � �G��7  *�B�G'
� )7 (  SG����  

%>�� O�'�( EB%%
� )8( S(� EB? 6��"U .���
 $�� G�B 7* 

���V �� !'� *���0�1�  �B���3&� 
�F     6 ��G� W>GX �G� !�1�

  �� *�GF��U 3���Y 1� EB?  G(  3G��3�  �GF�)
   ZG�/ ��GH[�   

 �GF�) �	 E	�U B0( .P�	 �	 �� �+�7 \]( E	�
 �BY ���F	
 

0�/�  E	�	 ����3�   
�� 1� \)   .>^  B%
�Z  4�� ���� *7 

B0� 4�� E�� 3��. �� B%%
 )9 .( 4�G� E��  3G�  ��GI  G(���` 1� 

55-50%  �!GG�1� �GG� W>GGX30-20% 4�GG��10% !GGc � 
�GGF 

� �C
 ���= ��� E	�U� $7 ��0�
��� �BH� 	���  � 5%  .�&��

S(� EB? )10 .( 1� ���300  4�� E�� �	 d���� Z�
�� e��

 3
 S(� EB? 6��"UO+� !���   ��G0�
�� .��? *7 ��0�
��

�%=� !)�� ��FB���� A= B%��� !c �   �F  �GF
   ���G= �G�  BG?�� 

)11 .(�FB���� A= �&� 
�� 1����0  4�� E�� O+��� B?��   3G


(�(� ���� $�H= �	�S � 4�� E����f �� B%%
   3G� ��GI
  3G
 

   !��
 g/���� UB���	1���  G(  E��'U�H�  1� 
��
�G�  �GF   

P���  *#���G) 1�  �GF
  ;G�  3G�P�� 
�  �G�  B��G? )12(.   ���GD�

���'�'
������( $����� E���/� E�� �� 4���B%�  � ��
 P��� 

 1�h��( 
�F ��I�(�  �� A= .G�$	 3� G���FB
   *7 �	 	�GY��

�� B?�� )13 .( � 3G� 3Y�� ��� 3G&% 
��� ��G0    �FBG���� A=
 

^��� 4�� E�� �	 	�Y���  �� d�����B&��Q  � �f����  BG?�� 

� �C
   
�� 3G
 SG(�� G0�� �� A= G���FB
    E�G� �	 	�GY��

4�� 
�F   H� 3G�[%� �GF �G� 	�G? ! . G=�I 1��  G(����   ���GD�

'
��� (���  E��4�� �F      i��G�� �	 �G+�7 1� E	�f�G(� 1� .G0�

 ��G��	  ��	 1� O/� d�����  G'����  >F� "j�G^ G�S  �G�  BG?�� .

(��� 	��� �	 
	 B�� ��?��"U� >( ���D��    �	 4�G� E�G�

��?�`  G%� * ���        6��"GU  	 3G� k�G��� 3G
 EBG? �G��%�

(���� ���'�'
������(  E���4� 
�F $   ���
�0�  �G�  BG?�� 

)15�14 .(� 3� 3Y�� ���3&% 
�����0   dG���� lI�%� 4�� E��

�	��  ���B&��Q  � �f���� B?�� )16(��� ��5   >G( �GD��S   E�G�

4�� 
�F �;  G>H� .��� 3�[%��O   �G( 3G���      E	�G0� lI�G%�

(����  ���D����'�'
������(  E��4�� �F  dG���� lI�%� 


�	�� 3� ���X ��� �"��	 1������   SG(� EB? 3�=�U ����)17 .(

  	�>G(A) BGC ���D� �� k�0��� �	����    ��G? �	 4�G� E�G��` 

%� * �	� ���� ��G�  G'����  	 BG��
     SG(� EBG? 6��"GU

)19�18 .(     !G'
�  *�%
�G� 3G&%�� 3G� 3Y�� �� 
�D2G� �/ G�3 

����>
 ������    !G'
�  !G�� 3� *B�(� m��  �	   EB�� B�$��

	 1 3�
 *�&�� ��n) ��> B?�� ��G? �	 ��`  ��G%
�   1� E	�f�G(�

��>�� !�� �� 3����� S+Y .Q�� 3��/  ��	
 '����   3GY�� 	���

�� B?�� .  ��	 1� ��G&� E	�f�(� �Q�	 
�( 1�
   �	 !�
 �G�


I� h�( 
�F 	�>��
  ZY��� G� ��	 S� ��� 	���� 1 ��  �	

	�>(A) .Q���4� '$�=�4 ��] EB? S(� . 3��fG(o��   ��G?��"U

    �	 !�"G�>��7 3G� SG� ��� 1 ��   S�(�'^ �F�
 1� �
�^

3��( 
�F �F���
 �	 4 ��]�'$�=
     ��G>���� �B%���� �8�0��


 4�%�� �� B?��    lI�G%� ���G( 3� S� ��� !�� S(� !&>� 3


  *�G+Y ;��B�7 3G�>Y1�     BG��� 6��G'U *��G��)21�20 .( �	

��%
 `���?�  ��	
 ������� BC� ���� B^ �	 !�"�>��7 ��

���
  	��B� 	�Y  *B? !�"Q��Y)21 .(  �GF ��	 3G&�7 !>C
 

������� BC�    E	�� *��U B�BY���	� 3G�    ;G�	"� EBG%�7 �	

��>�� in^   h��%

    BG? BGF��P 3GY��� .&�� �� ������ .

 �n$E�Q����17 
�F 	BH��
  *�+Y �		BX�	    SG(	   BG�$��

 ��	 ;� 3� !�=��
 �D2�   *�1�� ��� �[P  3G�  p�G�P  ��G�
 

*�
	�
 ���� 3� A�0� ��	��� *��1  �� B%�'F .4�� E�� �&�  1�


�����0 0I�H�      �	 3G
 SG(� q���G/ * BG�   S>�� *�1��

P���  	�>G(A) BC p��P ��H$�[�����    EBG? 6��"GU *7

 S(�)22� 19� 18 .($ �    SG�� S�GX�P !�� ��DoG�   �G?�)

 E	�f�(� 	��� *�F��U.'/ ��0�1 %r>F  �! �� 	��� hA^ e

E	�f�(� ���
 4�� E�� h����(�   $���G�� E��G�/   3�?�	 ����� 

��+� 4�� E��  G�7 E���/ 1��    ��G����� BGC ���GD� *7�   	�G���

 S(� E	�
)22 .(� 3� 3Y�� ���3&%     �	 4�G� E�G� �G[/   s��

   E	�� � �f�� d���� lI�%��Ut�  
�F 
�f� 
�����0  *7



1������ (����  '
���'��� 	�>(A) BC ���D�  ���� E���/ �F
 $������ ...  *���&>F   *�1 �=� 
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Q�'�� �  *�F��U e�� 3� .��
�	 	�Y�� [%� �F3�     3�G?�	

=��uY lI�%� �	����  � �f�� d������ B?�� )25-23(  �nG$ �

� �	�! ����l E���/ 
�F  $���G���   
	  *�G�� ��
    4�G� E�G�

 3�[%� ��+V
���	 F��U �?�)� � � �f���*��  1�*��(� 
�F 

�C� *�(��P �*�B>F �1�0$�
  *��'�U  m>Y 
� 7   � 1� Gv �

>(�S   � �G�
  = h��G(� SG(A� �0 L969   G(��� 6�G��   

	�>(A) BC p��P����  ��G� �+�7
  �G'���!  � �	 ��G� G�*�� 

(���� B?.  

S�� � -���)�  

V�/ ���$ ��� O��  

  E�GG�4�GG� �GGF   .��GG? ��GG�
 dGG���� 3GG�[%� ��GG+V 1�

*��(� 
�F  1�0$�)*��$�I (���'F�
 3�[%��  �?�) ��U�F�� 

Ferula avina *�B>F �) sG��	��� ( 3G�[%�  c�G��    �G?�) �G�

UGGG�F�� Prunusavium spp   Populous spp �*�GGG(��P 

)*���GG%V (GGH��� 3GG�[%�� U �GG?�) �GG�GG�F�� Juniperus 

polycarpus ��'�U  * ) 3G$A
(   G�Q%Y 3G�[%��    �G?�) �G�

U�F�� Poplar plants �) �	��" 93  1��%�
 
�F   .G'/ ��G0�1 

)Apis mellifera( m>Y 
� 7 B?.  

O�)Z�  '�� ��� O��  

  E��4�� �F  �B� 3�24 �= �	 S/�(��"     EBG? E	�	 ����

V 3��� ���%� B�B? �	�). 3� ��v%�   �	 	�GY�� 4�� *	�
 �BY

 4�� E�� ��B��30 4�U    4�G� E�G� 1�  ��G+V �GF    	��G� 3G�[%�

 �� 3H$�[�ml100     �BG� 3G�   EBG? k���� *�"QF3  �	 1 �

��	
 30  3Y�	����( 	��U ? .P�	 �	��&  � 	 �G� rpm120 

B? E	�	 ���� .E���/ �F =�X nc�
 1� ���  !>�� 42   E	�	 ��G0/

��� 	���  �EB��>  � ��
 =�X nc�
� 1 �	��   BG? ;G�P 	�F .

 ��B��3 ��� 1� 4�U��
   EBG? ;�P  3G�[%� �GF  �G� ml10  1�

hA^ 
�F h�����70%   
	  !G$�� �	 *��� ��
  �GF
   3G��U�BY

    �BGG� 3GG�   B�BGG? k�GG���3 �GG�	 �	 1 �
 30  3GGY�	

����( 	��U ? .P�	 �	��&  � 	 ��rpm 120  B�BG? E	�	 ���� .

E���/  �GF   =�GX nGc�
 1� ���   !G>�� 42    SG+Y   E	�	 ��G0/

 *	�
 ;�PE���/ 
�F ��� � �	 �EB? i�X
   �G�	 �G�
 40 

 3Y�	����( 	��U ��B+Q�
 B�B?.  

*����  �[��?'E'E��&�?�)* O�)Z� �)�  ��D� O�� 

�� ���  >��*�'0*A���J L929 S��:  

0B� >��* �'0*A���J  S��L929  

h��( 
�F =� SG(A� �0  E	�L929 NCBI 161   1� 6�G�

$��( ;���� �'����� � ���(�)�*�� �	�S=� 	�U�B .h��( �F  �	

GG���`  SGG�
RPMI )���	
 �GG%) !���GG( ��  ��� ���GG'�! 

��B�� µg/ml 100 �1  �GF  4�BG
 h�  – ���G���U!/ \&��G���U 

 �GGG^
 4�GGG( %10FBS (����GGG��&�� �	   )Memmert, 

Germany( ��	 ��
 C°37� CO25%   S��I� 90% 
��B+Q� 

B�B? . 	 B^48  �B?� 1� \) S/�(h��( �F  EB? E	�	 #�(�)

B�B? E	�	 ���� ������&�� �	 	B��  .  

S�)�
 � >��*'0*A���J  

 $��GG( 6��>GG? SGG+Y��   h��GG( ��BGG�� 3GG� 3GGY�� �GG�

S(A� �0�=  E	�G
 B?�   	 BG^2  G$�� 3  �G���  �G��$  G���` 

 �^ S�

  3=�C� *7 3� 4�( B?)$ � O�^�3 .( O�^ \](

µl20 �� 1��*�GG] �GG�� 25%   *�GG>F OGG�^ h��GG( 1� 
�GGF 

=�S(A� �0 3�   k���� OF �� ���7� )� #�G�]  BG? .�	  	 BG^ 

µl 20 '��](�( 1��*� +��3  � EB?
  1 ��G��x� 4� G��   .G��

��3��  	�BH�   h��G(  
�GF   EBG�1) h��G(  
�GF    �GD� �	 E	�G�

s�� 
"��7 1 �	�� ��y�&( �& �7� 	�EB  �G�  B��G? (  �GF �	

�GG( ��GG+V
 3GG��P 
�GGF E	"��GG? �GG��� 1 �	GG�� ��y�&GG( �& 

�   6��>?�Q���!  B? 3�=�U)27�26.(  

 0E&MTT  

S+Y  4����  SG'�MTT )	
 �� G�. � G�h 1� 	
 %= G�. 

$ 1�����4� �� ���B( 	�BH� �10 = h��( ��"F�S(A� �0   6�G�

L929 �) ;F�V �F .P�	 3��S 96 � 3��P�3��    �BG� 3G�  

24    BG? E	�	 ���G� ����G��&�� �	 S/�( .   SG?nU 1� \G)24 

�� S/�(�`  ��� ����3  ��BG��   µl100  E��G�/  
�GF   E�G�

4�� 1 	 �	�F
  dG���� μg/ml 25 �50 �100� 200 �400   

800  �	5  3� ���&�h��( �F B? 3=�C� . h � h��%
 ;F�V �	



   *�1 �=�*���&>F 

 

 

 

���$ �&�� �� G�l    ��fGX * �	 ���GX 3G�  �   3G�


�F �"� h��%
   *���	�l  B?)18 .(E �U �F 

\f� �F �	 6�� �( ( .��?E���/  
�GF   E�G�

*��� ��
  ��3  	  .��G? �"�� 1mg/kg BW 

 �� ��	 h��%
 �)
 ��
�! mg/kg BW 25( 

 .��?  ��	 * B� h��%
  )PBS 1× (pH:7.2 hA^ h��%
   

DMSO (	�GG� .  SGG?nU 1� \GG)72  1� S/�GG(

   E	�G$7) *�G��	 h � 1 � )D0((   �G� *�G��	 �


 ��
   4�� E���!  �� SGv�c  
�GF     3G� EBG? �G
z

�  O�^ ��µl200  �F 3�6��  �"��l  G?B .

  �G� ��0&� 
1 � *���	5  1 �)D0-D4 (  3G��	�� 3G�=�   3G��1 �  

� �	�!   Q��GP ��BG���
  4	 1� 6�G�  �GF   

H���! 1���) BX�	�>��  ��G>��  E �GU  
�GF 

 . ���   �>��1���) *�"�� �(���6��  �GF   3G�

D27( B? S0D   ����1�� .� 30(����*�"   ��G+�

 *���	h��%
   1 {�? 3��� B? 4����:  

  


 ���7
  1�4�� ��"=�SPSS 20  B? E	�f�(� .

 �>��1���) BX�	6�� �F  �	 �G(��� S�� 


 �� �d���� 6 �One way ANOVA   $�G�7 	��G��" 

    iA�GP� EBF�G�� ���GX �	 �G%H� ��	   3G'����

 *�GG�17 lGG��I 1� �GGF��>��Tukey  }[GG( �	�GG%H� ��	 
5% 

P<(. ���
 ����3'  ���6�� �F� �� 3G��   	�BGH�

�F %�%� 6 � ��� �� *A)�
�� 4���� B?.  

�)� ��� O��  )� S��GC-MS  

�GG�! �FBGG���� A=
 E��GG�/ 
�GGF $���GG���   

d���� lI�%�  =��U���G� �
 E�Q�(	 1��  1�GU
 

   ��&]GG(� 3GG� EBGG? "GG+����=GG��Y ���� 

Agilent Technology 5975C   �"� 3vf���l ��H����/c G�� 

 3��>�  �G�U   ��G
	�PCOMBI PAI (CTC 

	�>(A) BC ���D�  ���� E���/ �F
 $������ ...  

  ��	����96 

   �G^ SG�

  4�G( 10%     ;GF�V �	

 S�
 �^
  4�G( 10%     hAG^

(  BG? 3=�C� .�
 G�3 �) G�S    3G� �GF

����GG��& 37 B�BGG? E	�	 ���GG� 3GGY�	 .

 �GF ��� G�3   ��BG��  µl100   E	�G�

 3�;F�V �F   �BG� 3�   E	 "=�4 

   B�BG? E	�	 ���G� ����G��&�� �	 S/�( .   sG�� \]G(MTT  ��

 ��h���) �) "     �BG� 3G�   3=�GC�

 B? .OD 3��>� �F   8�G� h�I �	

    �� E�Q�G(	 1� E	�f�G(� �G� ������G����" G��B )ELX808, 

IC50  G%�%� O(� ���    M�G(� �G�  

h��( 
�F  BG? 30(��� EB�1 . 1 	

   BGX�	 3G
 3�[%� �F 4�� E�� h��G(  �GF 
  EBG�1

1� �GG�>
 3GG� 30% �F�GG
  BGGF	 �>GG( 1 	

	�>(A)���� E���/ 
�F    �G� 4�G� E��

��v%�  	�>G(A) BC �D� �(������� 

 M�GG'^ 3��GG( 1�   !�
 �GG�
 3GG�

Plasmodium berghei ANKA )BFGG�3   1� EBGG? 3GG�=�U

*��+� E�Q���	 ( BG? E	�f�(� .   �SG'� 
��G�

  !G( �� E	��6  G$�� 8   �G'�� 1� 3G�fF��� 

*��  3G��P  �G�  ��G?�` 12   S/�G(

�� ��	 �	
   	 BG^22     3GY�	

B�B? 
��B+Q� . 3G�  ��Gv%�    �.GQ�� #�G(�)

 �GG^ *�GGP 1�
  .GGQ��)107×1  "GG��� h�GG0�U

   ��fGX .GP�	 ���GX 3��   3G�3 

   	 BG^ SG?nU 1�5 7 1� 1 � �GP�! 

�  6�G�  
�GF   	 BG^ E	�G$7 30% 

   e�G�� mG[�1�      Q��GP �G+�7 ZG����
 

 ��G�
    *	�G
 E	�G$7 6�G�  �GF   

��� E���/ 
�F   E	�f�G(� 4�� E��

   �G� .GQ�� 3� E	�$7  �=�G�)PBS 1× (pH: 7.2  �	

 O�^200 ���$ �&��

6�� 
�F E �U 
�F

 �	5  ���&�)5 \f� �F �	 6�� �(

$����� 4���   
	 *��� ��


50 �100   200 �� ��	 h��%
 �

 .��?  ��	 * B� h��%
  

)PBS   15%DMSO

�"��l  *�GP  
�GF 

E���/ 
�F 
 ��
   4�� E��

��fX * �	 ���X�

  �G� ��0&� 
1 � *���	

�"��l B? 4���� .� �	

+��3 >(��� ���
 H�

B? 4���� d���� .

 �B�28  1 �)D27

 �	 B?�E �U 
�F  *���	

 

G),$'� �)�$�  

S+Y $��7��F"


����3' ��Q���!  �>��1���) BX�	

E �U 
�F  �� �d����

S=�U ���� .    iA�GP� EBF�G�� ���GX �	

 *�GG�17 lGG��I 1� �GGF��>��

4���� B? )05/0P<

�F1 �
  ���6�� �F

�'G),$ O�)Z� �)�

3GG� ��GGv%� H��GG�


	 *��� ��
 d���� lI�%�

Agilent 6890N 

Agilent Technology 5975C

��H���� (  �O�' 

1������ �(�'
�����'��� 	�>(A) BC ���D�  
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 G��   h��( `�=�`    �G^ SG�


��   h��( 4 	 h��%
�`  S�


4�� E�� E���/ )1 %DMSO(

 �BGG�24 �� �	 S/�GG(����GG��&

�� \](�`  � �G�  h��G(  �GF

MTT  Sv�c ��mg/ml 5/0  3�

   B�BG? E	�	 ���G� ����G��&�� �	 S/�(

  E	�>� 8��P  ��B��µl100 

10 �	�3� ? �	��&  ����E	�	 

570     �� E�Q�G(	 1� E	�f�G(� �G� ������G�

USA ( ��B�� B? EB���PIC50


�F1 	  BX�	   E���/ �Fh��(

E���/ 
�F    BGX�	 3G
 3�[%� �F 4�� E��

� �0�=SGG(A  ��1� �GG�>
 3GG�

N�'�� �� 	�? )28.(  

(���� ��7 ���D�� 	�>(A)

 �
  6��BALB/c 3� ��v%�

E��GG�/ 
�GGF  4�GG� E�GG�  M�GG'^ 3��GG( 1�

Plasmodium berghei ANKA

S?�B+� EB&���	 *��+� E�Q���	

6�� �F
 BALB/c   !G( �� E	��

� ���(�)�*�� +��3  �	  ^ G�*��

?���P�   12 �%? � S/�(��

	 B^ S��I� 15% B�B? 
��B+Q�

��BGG�� μl200  �GG^ *�GGP 1�

E	�$7(3�^��  	 �	 � $�����    ��fGX .GP�	 ���GX 3�

�"� 6�� G�l  BG?.  \G)    	 BG^ SG?nU 1�

�"���l ���1�  3G
  1���G)�>��

�(��B ��>�� 6�� �F    e�G�� mG[�

B? 4���� .� *�P�! 6�� �F 

1������ 	�>(A) BC ���D����

B? .*�P 
�F    �G� .GQ�� 3� E	�$7



*���&>F   *�1 �=� 
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*��� ��
 4�� E��  �	
�F1 	 ��� 3� ��
n� G�Z   �G�

k���� BX�	 �	��� 3�[%� 3��s 	�� .3� ��I 

��>� �	 B?� ��+� BX�	�  E��4�� 
�F  lI�%�

   1 	 3GG� k�GG��� 3GGH$�[� 	��GG�mg/kg BW200    1 � �	

  	�G� *�G��	 1� \) OF	1�� .     �G� sG��	��� �$���G�� E��G�/71 

 iA�P� �� .Q�� B?� ��+� BX�	 �G%H� ��	    !�
 �G�
 1� \G)

E���/ �F   	�G� 4�G� E�G� 
 )05/0P<( )  ��	�G>�

 .( �	��! (����    h�G�%
 BG?� ��+� BX�	

! (  �G�100%  ��G+�  BG?�  .GQ��  �G�  iA�GP� 

���( E���/  �GF
  E�G�  4�G�  	�G� )05/0P<(. 

  

  
 �
� �)�� �3�-)TG� (�3�- � ���)1��?� )C (

i ��� �O�)Z� �)� ��� O�� � T�?U� Hj)	����� 

200 �� ��� S�� �)�  -�],BALB/c ��- �-'. 

 �)K$ �� k1 ��� �)��-)D9(  

 ���� �B�6�� �F   G� *BG? E	�$7 1� \)3   .GQ��

mg/kg BW 200 	�GG�. ��3GG�� ��UBGG���
 

E���/  
�GF 
	  *�G�� ��
    lI�G%� 4�G� E�G� 

��� 3� B�	�� EB? *���	 *���%V   3$A
 �*��$�I�Z 

23 �   1 ��3�� UB����� 
 6�G�  
�GF   *�G��	

	�>(A) BC ���D�  ���� E���/ �F
 $������ ...  
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3'(2� �������    !'
� 4�( 1�(
 

S=�U ���� E	�f�(� 	���.  

���'�'
������(  E��>? h BY �	1   *�G��

  $���G�� E��G�/�   
	  *�G�� ��
    4�G� E�G�

 �GG� IC50  �GG� 3GG�[%� *�GG>F 1 	

 
 � ��h��(  
�GF =� SG(A� �0   EBG�1

��>�� E���/ 
�F   lI�G%� 4�� E��

µg400   800    �F�G
 ZGY��

 SG(A� �0   EBG�1L929   3G�30%     �G�>


 B�	��)28.(  

�?'E'E��&�?�)* O�� ��� �)� �)�N 4%M	� 

 >��* 0*A���J'� L929  

 �)'d� ;���,�)>��*   0*A���J'� �)�L929( 

�)?E�  )4GA�(

IC50=216

µg/ml 

 

����� 

)�'�-���(  

IC50=290 

µg/ml 

 

��JG� )�)%G)j(  

IC50=331 

µg/ml 

 

01/0±112/0

 

024/0±145/0  

 

024/0±150/0  

 017/0±137/0

 

047/0±183/0  

 

165/0±255/0  

 051/0±648/0

 

064/0±744/0    

 

029/0±885/0    

 0197/0±741/0 

  

027/0±885/0    

 

027/0±911/0    

 031/0±868/0

  

026/0±951/0    

 

026/0±927/0  

   0341±897/0

 

108/0±.954/0    

 

108/0±.054/1    

 048/0±948/0

 

39/0±..978/0    

 

19/0±..059/1    

 
01/0±133/0028/0±075/0   

 

035/0±/086/0   

 
035/0±184/0047/0±093/0   

 

023/0±118/0   

 
043/0±717/0056/0±751/0    013/0±856/0    

016/0±831/0024/0±852/0    

 

0218/0±863/0    

 
061/0±875/0058/0±977/0    023/0±866/0    

012/0±920/0028/0±981/0    028/0±897/0    

079/0±943/0005/0±016/1    

 

035/0±908/0   

 135/0 ± 015/0184/0 ± 005/0   125/0 ± 024/0  

171/0 ± 035/0187/0 ± 003/0   156/0 ± 012/0  

710/0 ± 067/0772/0 ± 029/0   7242/0 ± 047/0   

816/0 ± 073/0786/0 ± 071/0   7302/0 ± 025/0   

847/0 ± 056/0841/0 ± 071/0   731/0 ± 048/0   

922/0 ± 030/0921/0 ± 012/0   737/0 ± 007/0   

079/0±938/0

 

05/0±016/1    

 

035/0±944/0    

 

      `���G? �	 4�G� E�G� ����	�>G(A) BGC p��P �(��

����!    �	 .GQ�� BG?� ��+� BX�	

 
�GF1 	 mg/kg BW 50 �100 �

  71      3G�[%� 3G� k�G��� BGX�	

����!     �	 .GQ�� BG?� ��G+� BX�	

���/E 
	 *��� ��


3/59 �62   65 k���� BX�	

�
� ������! ��>� �	 B?� ��+� BX�	

   1 	 3GG� k�GG��� 3GGH$�[� 	��GG�

  	�G� *�G��	 1� \) OF	1��

 iA�P� �� .Q�� B?� ��+� BX�	

���D2�  ���( 1�E���/

 E��>?1 N   d$�

 �� ��	) 
 �G�
�!

�%H� ��	 ��+� 1� ���(

 ��-��,1 ..��&�[e�  �
� �)�� �3�-

 9:,�-��*A1��� i ��

 �-��- mg/kg BW 

 �)K$ �� k1 ���

������!  ���� �B�

  3GG� k�GG���1 	/kg BW 

6�� ��F�  �� 3
E���/

�	�����s ��� 3� B�	�� EB? *���	 *���%V   3$A
 �*��$�I

26 �25 �23   23

1������ (����  '
���'��� 	�>(A) BC ���D�  

Analytics)  �	 	�Y��3'(2�

1��
 S=�U ���� E	�f�(� 	���

4?�)� )�  

����5  S'����'�'
������(

�� BF	  �
 3G
 G�3   $���G�� E��G�/

��� �	 ��
nGG� lI�GG%��3GG' 

ml/µg200 >( �D��  
 � ��

L929 B%�?�B�. $�^�	� 3
 ��>�

(��� 	����  �	�F1 	
 ml/µg

 	�BH�h��( 
�F =� SG(A� �0

� �	   EB?�! >( �F1 	�  B�	��

>��/ 1 .c�)?, 0E& �?'E'E��&�?�)*

T�?U� ����� �� ��� 

  .':,)'�±   �)'d� ;���,�

O�)Z� 

 

 

 ��-

µg/ml 

�)*��R ��P� 

)���)	N(  

IC50=246 

µg/ml 

 

�)?E�  

216 

�>�,)&  

70%  

800*  014/0±127/0  

 

016 

400*  051/0±253/0  

 

017 

200 040/0±459/0   

  

051   

100 069/0±771/0   

  

0197

50 037/0±794/0   

  

031  

25 0398/0±847/0    

 

0341   

>�?	� 058/0±874/0   

  

048   

�-  ����

�)?� 

800* 131/0 ± 034/0   15  

400* 432/0 ± 017/0   35  

200 833/0 ± 084/0    043   

100 896/0 ± 027/0    016   

50 031/0±931/0    61   

25 045/0±939/0    012   

>�?	� 017/0±.961/0    079   

9'&� 

@)?*� 

800* 161/0 ± 009/0  015 

400* 338/0 ± 034/0  035 

200 687/0 ± 070/0   067  

100 819/0 ± 055/0   073  

50 844/0 ± 075/0   056  

25 904/0 ± 012/0   030  

>�?	� 017/0±.958/0   

  

079   

* ;�'
��  

�      `���G? �	 4�G� E�G� ����	�>G(A) BGC p��P �(��

� 3
 	�	 *��� �%� * �	����

 $���G�� E���/�    �	 4�G� E�G� 
�GF1 	

200 ��� 3��Z  ��1/65 �66   

�	����s 	�� .%r>F�! �����



1������ �(�'
�����'��� 	�>(A) BC ���D�  ���� E���/ �F
 $������ ...     *�1 �=�*���&>F 
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$����� E���/ �� EB?� lI�%� 4�� E�� �	�����s  3$A
 �*��$�I

��� 3GG� *���GG%V  GG�Z �GG� 26 �25 �22   23 1 �  iA�GGP� �GG�

�%H� ��	  1�6�� 
�F f%� h��%
� )PBS( * B�    3G
 *�G��	

�+�7 
��UB��� 3���� 13 � �>/ h�I 	�� 1 �� ��G�
  B%�G?�	 

)003/0=P( .6�� ��F� 
 ��
 �� 3
�!   �G� B�	�� EB? *���	

�)�*�  G(��� *��1� 28    BG�	�� EBG�1 *7 1� \G)   1 �. � �G��5 

$��7�" E���/ 
�F  �� 4�� E�� E�Q�(	GC-MS ���Q��   SG(� *7

 hA^ 1� E	�f�(� 3

	 *��� ��
 ���
  E��G�/  
�G�U   E�G� 1�

4�� �F �"=� ZY���� �� A= h����(����FB   E��G�/ 3� S0'�

$������  SG(� EB? �+�7 .  3G� ��GI
  3G
  �G�>+��!   BG���� A=

   E�GG� �$���GG�� E��GG�/ �	 EBGG? ���GG(�%?4�GG� 
�GGF �GG�*�� 

Pinostrobin chalcone  �	 �	�GGG�$�GGG^� 3GGG
 E��GGG�/ �	 


	 *��� ��
   E�G� 4�G�  
�GF  *��G��    �G� E AG/ 
�FBG���� A= 

$����� E���/ �	 	�Y��� �� A=��B�F
  OG+� Pinocembrin   

Tectochrysin �%?(B? ���.  

 � a��4`'?, ��'   

 ��	 S� ����� ��	��    !>�� �*�1�� 
�F ��	 3��/�� EB?

0I�GGH� !�GG'
 	�f$�(   !�
 �GG�
 BGG%��>F !���GG�>���)  1�

 �G�>+��!  �$�GV 
�GGF  G)��  �	  �GG'���  h�G�%
  inGG^  

����>
 ������  N�'�� *�+Y �	�� 	�? )25�24 .(  3GY�� ��

� 3��3&% ��>� ���%�� �F ��	
 �D2� ���� *���	 �	�� U G�F�� 

F�B%�'  
����!�=� �F ��	
 ���� BC���� BY G�B    ��G�%� �G�

0I�GGH� �GG�! ���GG�l GG^��I� ���� BGGC p��GGP  GG����   

���'�'
������(    � 3G�[%� ��G+V 4�G� E�� G�*��    �G?�) �G�

U�F��  � �f��1������ B? .����5  S'����'�'
������(  �	

 E��>? h BY1 *��� �� BF	      E�G� E��G�/ 1 	 !��G�>
 3G


H� 3
 4��	�B h��(  �GF   �� SG(A� �0�= EBG�1 
50%   BGX�	

 �G� *��'�U �$����� E���/ 3� k���� S(� E	�	 �F�
 µg/ml 

216 IC50=�� B?�� ) h BY1 .(   3G��
 �nG$ E��G�/  
�GF   E�G�

4�� 
�F  �	��� �*�G�$�I lI�%� G��s     1 	 �G� *���G%V   3G$A


µg/ml200 c�'
����; ) 	�BH�h��( �F S(A� �0�= EB�1 


����� 1� 50% ?�	%�B ( 
�GF1 	 �	  µg/ml 400   800   3G


 	�BH�h��( �F
 EB�1  1� ��>
 3� �� S(A� �0�=30%  �F�G
 

 BG�	�� ;�'
�� �B�	�	 )28 .( G(��� �	�  ���G'�'
������( 

E���/ 
�F $������ 80%   1� 3G
 4�� E��9    �	 dG���� *��G(�

 ���
m>Y 
� 7  � ��  
 h��(  
�GF =� SG(A� �0 BALB/c 

3T3 -A31   Vero cells >( 3%��	 �B? 4�����S E���/ 
�F 

� 4�� E���!µg/ml 100IC50=   61/54=IC50 B? 6��"U 

)26 .(%r>F�! ��*�" ���'�'
������(  $���G�� E���/�   E�G�

4��  
�GF $� G0�   1� 3G
6    dG���� *��G(� mG>Y 
� 7  �  
 

h��( 
�F =�S(A� �0 U937  G� 	�� EB? S'��!µg/ml 35 

$�� 100 ��"U6  B?)14 .(3V�U�    E	�f�G(� 	��G� h��( e��

� �	�!  3H$�[�  	�*�'& ��> B?��   = h��G( �G�  � SG(A� �0 

��*��   G$  	��	 � �Gf�� ���� 3G'  �G���5   *�G�� �G�  BGF	  3G
 

E���/ �F E�� 
4�� 
�F $�������     ���G(� .���
	  *�G�� ��
 

� d���� lI�%��*�� ��� �	�3'  E�� ��4�� 
�F  $   �G��
� G0� 

(>�S ��>

 	��	 .�&� � .���/ 1��!  �G? � �f��B   k�G���

 3�� �f� 
�F ����>� U �?�)  �F��    E	�f�G(� 	��G�  ��G0�1

.'/  B?��)16 (��� 3� 3�0$� 3
���� ����� � �	 G�! �1� 3G% 

��1� �� B?�� . 	�>G(A) BC ���D� �� k�0��� �	����    4�G� E�G�

�������  ��BG%V� �	 �	 G��   EBG�� 4�G���  SG(� . SG������    

(��� �	 *���&>F�   	�>G(A) BGC �D�����     ��G�
 4�G� E�G�

��� �	 4�� E�� 3
 B�	�
 6��"U B%�����S (�'O� �� G%>�   

 .Q�� B?� ��+�	�>(A)�4� xU��� �D2�  �   EBG? m��  G�*�" 

1���)�>��  	�� E	�	 �F�
 ��)29 .( !�	�G'���(   *���G&>F  

��1 �%>��   ����	�>(A) BC �D�� F E���/ G��&$� �B� 10% 

E��  �	 �� 
"� B�� ���
 �	 � �Y 3�[%� 4��Sv�c 
�Fg/kg 

BW  25 �50   100 �(���  B�	�
)19 .(B��!  ��v%� 	�BH�

30  6��BALB/c  .Q�� �� 3
 	�>G(A)�4�  GxU���   E	�G$7  

 \)S?nU 1� 3  �� 1 �E���/ 
�F  �	 4�� E�� �GF1 �
 )D0-

D4( 3� ���X 
���P�  *���	?B�B .   3G
 BG�	�
 6��"U �+�7

� p��P � �Y 4�� E���%>� �1�� 
�� ��   G� S0G'�3  GX�P�S 

��7� 	�>(A)����  �	 *76�� �F ��	�� �   E	�
�!   e�GC��

�"=� g/����  �>/ h�I 6�G�  �GF   	�G� EBG? )19 .(   BGC �GD�



1������ (����  '
���'��� 	�>(A) BC ���D�  ���� E���/ �F
 $������ ...  *���&>F   *�1 �=� 
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	�>(A)���� $����� E���/�   ��G�
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Abstract 

 

Background: The emergence of antimalarial drug resistance is one of the great problems of malaria 

control and elimination of worldwide. In order to overcome anti -malarial drug resistance, cytotoxicity 

and in vivo anti-Plasmodiumal activity of four different Iranian propolis were investigated. 

Materials and Methods: Four Iranian propolis samples were collected from four different regions of 

Iran and extracted by %70 ethanol and dichloromethane. The cytotoxicity of ethanolic and 

dichloromethane extract of propolis, using L969 fibroblast cell lines, were evaluated by MTT assay. The 

in vitro anti-Plasmodial activities of the propolis samples on BALB/c mice were assayed. 

Results:The cytotoxicity results showed that ethanol and dichloromethane extracts of four Iranian 

propolis samples at doses of 25, 50, 100 and 200 µg/ml were non-toxic (P<0.05). The highest 

percentage of growth inhibition against Plasmodium berghei with %71 and %65 was for ethanol and 

dichloromethane extract of Morad Byge propolis, respectively. 
Conclusion: Considering the drug resistance of P. falciparum to conventional medicine and its 

dangers, and the emergence of development cheap and safe anti-malaria drugs to control and eliminate 

programs. Further investigation on Iranian propolis as safe and anti-malarial drug is recommended.  

Keywords: Iran, Propolis, Cytotoxicity, Anti-plasmodium. 
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