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����� ���� Ruta graveolens L. �� DNA ������ ���� � ����� ����� ���   ���  !"� ��"� �# $�%� �	�&'(��)*    ���� ���	
 �	�*1 � 	���� ����2  1*- '#�3�4� (�453� ������( '	�� 63�7(
��  '#8���� 94�� (��: ';���� ��;���<( ���=�( �����        63: :>��	��8?� ebadimanas@gmail.com  2- ������( '	�� 94�� (��: '#8���� (
8 @A��� ';���� ���	��( ���	��( �����   :6<��� B���C���	�< 1399        :
�=� DE*� B���6�=F���� 1399       :G��H: B�������I 1399    �����      '7	��� �JK�?� L��4� ��7 M�	��� (
����  ����J 9��� �J NO 
��� M	� '��	P 	 ��#�� M��7 7� ���� �� ��4� '�)��� ���Q 
�.#��� 
8� 7� ���� 	����
 �S �� NO 
��� ��3J ��4� '�)��� ���Q 
�(���� T�#� )Ruta graveolens L. (9� .���� '�U� C�� '�� �JK�?� N�S��M� V4��� J W�4I 
8�X4?4�J (�	)�� L��4� 
)��Y� �J �4��M� �#J .���� Z#� C�� ��?�� 
���J �[�M� '�U� '�� T�#� �J DNA 9�A��(� D�? 	 K\��� ��?	� # � C��$ �� G4�M� >]4S #�)� 
�;���7P .6�� �� C�� (��?�� 20 G4� >]4S #�)� 
�;���7P �� _?J `?� J �7	 
F���� 3±25 9�� ��4� '�)��� ���Q .6<�� G4�� �J�4O 
<�U� �J 	� '	�� 10 
�� `�3�� .#�#  '	�� b��7P 7	� mg/kg 300 '�U� 
JP '�� T�#� �� `�\ 2/0 
������? 	 '	�� ����S  2/0 
������? ���� C�?� �� ���7	� �J �#� 45 7	� 7� d��O 
��� 6<��� .#��4�� '���M� K*\ 7� ��?�� �J G	� ANOVA ��@��	K���� M��P .#  e��� ��� ��� M������: 
��A�� ���$7� ��#�� 9�A��(� 6��JQ '#�7 �#�� 9�A��� J�'	E� M������: 
���$ ���$7� 6��		�M� D�? (��<� C��$ (
?4��	� ��#�� 63��4��EJM� '	�� b��7P �� �3��� J '	�� ����S J��4O 
���M��� )05/0<P( b�S ��<� .6�� �� #*�� 9�A��M� _?J� 	 
;�38  �� DNA 9�A��M� '	�� b��7P �� �3��� J '	�� ����S J��4O 
���M��� )05/0<P( b��@<� ��<� .�4J ���e ��C ��?�� ��� ��� �S '�U� ��' T�#� N$4� b�S ������:M ��A��
 	 b�S ������:M �$��
 �
����.    �����	� ���� : N��P DNA( 9�A��( Ruta graveolens L.(  # �C��$( G4�.   �����  �� �U� \f� M�	�J� 
8� 7� 
�E8�� 6�� �S  �	#g\ 20 -15% i	7� �� C� #�?4�
�j� �J P� E�F� 
�#�4 .  kgF���� 50% �C� 6���$ ��  ����g�  K�8g��  
g� .#g���  Kg�?�  b�gS M�	�J 6���$ ����� 	 �JlF� �P b�S ��4� #�?4�
�j� =�P �J K�?� b�S ��#�� 9�A�� �� �����  6g��  �gS  ��#g�� �P 7� 113 �4���� �� 
������? �� �� 1940 �J 66  �4g���� ��  
g��� �g��? ��  �g� 1990  '#�g��  6g�� )1999 Sofikitis, & Suzuki(. K��4� M��7 �� C�� �E�I� b�� #����. 
8� 7�  C��g��=�  g=�P M��4�S< 
���� ���$7� ���� 
��( �	��� 	 N�S�� Mg�   



430  ...'�� '�U� M��[� 
���J 
����gggg  
gggg�#gggg J )1991 .,al et Schlegel(.  '7	��� �JK�?� L��4� ��7 M�	��� (
����  9��� �J NO 
��� M	� '��	P #g�� 	  ��#g��  M�g�7 7�  �g��� ��  ��4g� '�)��� ���Q 
�.#��� C���J�J ��?�� �[�M� =�P  
g� #g��4� 
gg��I #gg�)� M��ggJ Z�ggU���#gg��S #gg J ) & Estrella 1995 ,Picasso(. 
8� 7� ���� 	����
 �S �� NO  
��g� ��3J ��4� '�)��� ���Q 
�����( T�#� 9� ���� ) Zargari, 1996(. G7�� 
���� C�� '�� �J M�#Q ��7 6�� �S 7� �P �J��4�� ����'#��S »l��$ M���J�« 9� '��J  '#g   6g�� )2005 .,al et Heidari(. T�#� 
��� J 9�  
g���  Ruta

graveolens 7� '��4�ggggI �gggg��� Rutaceae 6gggg�� )1993 ,Ghahraman(. C�� '�� �J��4�� 
�	��� M��J b�: C�I�#�� ��� ���� 	 o�� �$C� �� ��7  ��4g�  '�)�g�� ���Q 
����� )1989 ,et al. Kong p Laborde, & Ciganda 2003(. 7� T�#� C��q�� M��J ���� T=�?� 6<J(�  (Ng�  Kg;�� 	  >g���� M��Hg:  @g��  '�)�g��  
g� �4g  )Atta & 1998 Alkofahi, pGuarrera, 1999(.  '�U� '�� T�#� N�S��M� 
�4��� ���$7� (C�?3S4�� 4SC����r( C��	�( C�3S4�4��@� 	 C�J��J ���� �S �� >� W�4I 
8�X4?4�J 
�	)�� .#���� C�?3S4�� N$4� b�S �4������� �� �4I 	 �J�F�� �P b�S D�?( b�S >�Y�M��H�( b�S ��s
��@� 	 b�S �7	 
��4  )1996 ,Trumbel & Diawar p ,et al. charSu 1996(. C����r4S 	 C��	� �J M	� N�S��M� 
����  �O���7 6�*I 
�#����7J ����.# C����r4S J 6�?�< #f��j8� M�4I 7� # � �4���M M���4�$ '��S 	 �J��4�� 74�:4:P	�: K�� 
�#�S )1991 ,et al. Deschner(. C��q�� C����r4S J �[� M�=� �J (��j8� ��$=� 	 @��� �4��M� P����	#� 
O  #����<@�X4�t�P �J K�8� �48�?4<� �� u�$ '��  ��[v�
����H� )et  Stochmalov 2013 ,al.(. N�S��M� M#�r4�	E< �4$4� �� '�U� '�� T�#� �JK�?�  M��[�>�3S4�4��� 	 
8�3S4�4�A� �4I J 
I�J �:C�5�	M� �����'#��� �4��4�� b�S�	 	 N$4� �w���< �#  
x�J 7� `�@�P� 
�4 �# �S ����� �P ���y� �w6z 
�<J �4��4�� 7����$ �#�r	���� 	 C�#�E���	�:� 6�� )2012 ,et al. Parray(. N�S��M� 4��@�C�3S4� 	 C�J��J �4$4� �� '�U� T�#� @�� N$4� b�S ��7 	 (#?	 ��#�� K��M� ��s
��@� C��$ 	 �7	 G4� 
��4  )1999 ,et al. Diawara(.  N�w� 9��� �S �J�4O 
��� 7� C�� '�� '�)��� 
�#��S ���EO 
<S �� ��4� L��4� 
F�$ 
?��\� �P �� ����7 ��4� M�	�J .#���#� 
������ @�� �� C�� ����7 9��� '#�� .6�� C���J�J �J K�?� ����6 L��4� 
?��\� '�)��� 
J��	� '�� T�#�( ��  C��b�	t: �J 
���J �[�M� '�U� 
JP '�� T�#� �J ��4� M�	�J 
�;���7P G4� �� ��I���: '#  6��.    
���  ����  �	��!�"  �� C�� d���� (
�;���7P 20 G4� M�4� �� ��t� Balb/C _?J kE�S `?� J �7	 
F���� 3±25 9�� 7� \���4��I '	�� 63�7
��  ';���� �	���� =��� 	 '�)��� ����#. QKF 7� V	�  b��7P M��J G7� G4�� J o��� 
�;���7P �J �#� >� ��)� �� ��4�\��I M��#=;� .#�#  G4�� �� �4O ��d�� 7� '���3�S W4UY� ��Hy� 
�#���S 	 7� ��� M� W4UY� TP 
�.#�#� 4� ��@�� �4� ��4�\��I  12 6�� 
�� 	� 	 12 6�� (
8��� �$�� ����\ 20 -23 �$�� 
������� �4J �S �� �4O b��7P �J�#  ����S 
�.#  9�� b��7P� dJ�� C���4Q ����S M��#=;� ���4�\ �7P
�;�� ';���� ���	�� )240/509/50201( 9��� # . �G4� �J�4O 
<�U� �J 	� '	�� 10
�� `�3�� #�# . '	�� b��7P ���7	� 7	� mg/kg 300 '�U� 
JP '�� T�#� �?4��< '#  �� `�\ 2/0 
������? 	 '	�� ����S ���7	� 2/0 
������? ���� C�?� �� �J�#� 45 7	� 7� d��O 
��� 6<��� .#��4��  



 #�$ (����� ���� 	 
�	��� ���� ������ �����	�36 '��  (3     431  ��	#���$ �%� �	�$ &��' '�� T�#� ��=� '# ( #�J 7� �v#�� �� '#8���� 7�	�S M ';���� ���	�� )'��  94��J�� 5931(( o�4� T��P 
Q�J ��I #����. uA� �� Z�{�M (����#$ ��#��  100 9�� 7� ��4: �� 1000 
������? ���� C�?� K\ 	 �� ��M |�� 	�M ';��� �8�  �J�#� 72 6�� ���Q '��� # . ';�P �4��� �4$4�  ��#�] �J 7� 
<* �4F� ���(' #�J 7� �P l�� 6�#J'#�P J �	� RPM 10000 �J�#�  20 ���Q� X4�)����� # . l�� 
�	� l�$�	PM #���� 	 �� ��M |�� ��YF� # . #�J 7� (��YF� '�U�M� �J }�� '4=Q�M '��� 6�#J #�P. '�U� K*\  ���� Z�{ ��3J��� M���Q '��� 	 � ��7 Z�U� �� �qY� ��#=;� M #����. KFQ 7� V	�  '�	� �4��� '�U� 
JP T�#� J 6z�w mg/kg 300 �� 2/0 
������? ��=� #���� 	 �� �qY� ��#=;�M #  )2012 ,.al et Halvaei(.   (�)* +�,'�  u: 7� ��: '�	� b��7P( �� G4� dFO C���4Q ����S ';���7P ';���� ���	�� J d��@� KI�� 
Q)* O4�Y�
 7� ��S�C )mg/kg010( 	 �7�E7�C )mg/kg10( ��P~S�
 # . �� ��7 �48�	�8��4r���� �#�) �4A��?	� 2TL( 9�A��� 7� 6�3Q 9� `�#�#�:� J6�# '��	P .#  6�3Q 9� `�#�#�:� �� 	� �x�J G4� i��Y��� 	 �� >� 
������? o��� 6�S BSA mg/ml HTF+4 �� 37 �$�� 
������� Q��� '��� .#  uA� �J�#� 20 ���Q� �� �4�J48�� J ��M 37 �$�� 
������� 	 2OC 5% Q��� '��� .#  6<J `�#�#�:� ��I 	 9�A��� 7� 6<J ��7P # #�.    ���-* +�,'�	� � .��/	� ���% 0�!/ 	)�1  ��I� 9�A�� 9� `�#�#�:� J '�)��� 7� 9s M���4���4�� ���#���� C���� #  )1999 Sofikitis, & Suzuki(. '#�7 �#�� 9�A��� J '�)��� 7� G	� }��M@��P C�74r� -C�7	�;� 9��� #����. �J  C��N���� �S '� ���?	�8�� 7� �� ��4�� 
��A�� ��=� '#  �J M	� #�E�� ���Q 6<�� 	 J '� ���?	�8�� C�74r� - C�7	�;� }��M@��P .#  9�A��M� '#�7 ��) 9�A�� �	#J (}�� 	 '��� M���) @��Q (}�� 
J�7�� .#     �/	2%�� 3�*	��  +�,'�  M��J 
J�7�� N��PM� C���	�S ��3� 9�A�� �S �4J�� �J ����# �	�:45�S4�5C� '���� DNA 6�=�P 7� }��M@��P C����P4�J '�)��� .#  C����P4�J J��4O 
*U�I� J 6�3Q C�@�? 5�	�:C� �4�3�� ��3�M� b�S�	 	 �	)�M� �4$4�  ���� N�S�� C�5�	�: ��3�M� 
�*� 9�A�� ��� 
�#��. �4�3�� 9�A��M� _?J� � �� 7� C�@�? #��3� �� ����� }�� JP
 �J�4I 
�.#���� 7� 
�4� �4�3�� 9�A��M� _?J � �� 7� C���X�P 	 C�5�3�� #��3�( C��7� 	�C�@�? 
�S #���� 	 }�� 
JP J��4I 
��#���� )2001 ,.al et Esfahani-Nasr(. >� '��Q 7� l�� 
��A�� ��=� '#  M	� M�#�E�� ��� M� bY: # . u: 7� >�I �#  9�� ������ �J�#� 30 ���Q� �� #�r#?P��4�� 3% �<J 6J[ .#�#  uA� �#�E�� J ����PC4�J 
JP 5% }��M@��P 	 J #��� >���� 4% )5/3=Hp( N�S��  	�J�#� 7 ���Q� N�S�� #�J 	 J �48�	�8�� M�4� 
J�7�� # .     �/	2%�� 4�'1 DNA +�,'�	�  '��Q l�� 
��A�� M	� M�#�E�� ��� M� bY: # . uA� �z��� `�#  � ������ >�I #�4 . 9�� ������ �� ���#���/�4 >���� )3:1( 6�Fj� #�# . uA� �#�E�� J �4��� 19% C�#��SP g e��	� �� ������ �)3< �J�#� 10 ���Q� }��M@��P .#�#���� 9�A��� J �48�	�8�� u���4�< )�#� 7GS( �48��( (C:�X J 
�#� 100x ��4� 
���J ���Q �<��#�. �� V4� M4;?� }��M@��P �Y��  (# 9�A��M� @F� }�� )DNA 	� �� �M�(( 9�A��M� @��Q 	 ��7 )DNA >� �� �M�( ) .,al et Moustafa 2004(. 
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���J 567*���$ � .��/	� ����	/ ��	892	%1  G4gg�gg� M'	�gg� ��gg��S 	 ggJ��� 
M��ggJ C�<�gg� 		���6M� J_? 6�� ����> ��#�Y� 
���Q .#g��<��  M��gJ 9gg��� �gg�C �gg�?�� �@�gg�d 10 #gg\�	 �4gg��4� PMSG )Gonadotropin serum Mare pregnant( ) sigma, 5644G( 	 48-46 6�gg� #gg�J �@�gg�d 10 #gg\�	 HCG )Gonadotropin Chorionic Human( )2056C Sigma,( �J G	� KI�� Q)* 
#  9���. K�� >�Y� ��Hg�M  ks4g��� 24- 12 6�� u: 7� �@��d HCG  
g� 9��� �4g .  gJ�C 21-01 6�� u: 7� �@��d HCG �F*) 7	� (#�J  #g�J �7 ��P~S� 
\���4 J�����	 d��@� KI�� 
Q)*  
O4g�Y� 7� ��S�C )mg/kg100( 	 �7�E7 g�C )mg/kg 10((  �g?4? g� M �\� 
�#$ # #� 	 6�3Q s4A�P �#$ 	 �� Z�{ b�#���: M	\ o��� 6�S BSA 4mg/kg + HTF �� �H� .#   gJ '�)��� 7� �8��> Dissecting( >�Y�� i�I 	 �J o��� 6�S ����� '��� # #�. 	�8�� '��QM� 4����M 9�A�� Mg�  ̀ ?g� )1× 610 )Sperm/ml(( �� o�gg�� 6gg�S  + HTF BSA 4mg/kg ��=� #�# . 10 � 15 6��		� �� �� 	�8�� '��Q ���Q .6 �� #�J 7� �	#\ 6-4 6��  �4�g�J48�� �� 37 �$�� 
������� 	 2CO 5% �<�  #g�� Dg�?  9g���  #g . 6��		�M� D�? ��<� M��J  �g����  ���g3��  �4g;�7  �gJ  '�g�Q Mg�  o�g�� BSA 4mg/kg + HTF  '7g�M�  Kg���� .#�#  M	�  
�g��  ���g�Q  gJ  Cgw	�  
�#g��  
g*4UY� )8410m sigma( '#� 4: .#  6��		�M� D�? ��<� 7� M	� `3$ 
F�Q 7� D�? ��<�� J�����	 �48�	�8��  ��4g���  gJ 6 �� 
�g�� 200x  ��Yg�� '���  
g� .#g   #g�J 7�  Dg�? 
�;gg���7P �7�4gg;gg� �gg� �gg�<� ggJ o�gg�� KSOM )medium optimized simplex potassium( 4��3  ���' # #�. uA� �J  o�g�� KSOM  M#g�#$  Kg����  #g�#����. �J�#� 5 7	� �� �4�J48�� 37  �g$��  
��g� ���g�  gJ 5% 2CO ���Q '��� # #�. #�J 7� 24  6�g� 7�  6g�S  �4g;�7 C��$ 	� 
?4�� 	 �� 7	� `��: ��\�� 6��4��EJ J�����	 �48�	�8�� 6�����S KJQ '#��� .�4J    (2:�*�;��<* �	���	1   ��@��K����	 M��P ���S '���� J G	� �4�P )ANOVA( 	 J '�)��� 7� 9����@<� SPSS �Y3� 16 9��� # . ����3 ��;��C� �� 50/0<P J �� ��� C�<�� Z����� ���� )SE( 9��� ����.#    �����  ���-* � ��!=!>�! +�,'�	�   C��e��� ��� ���  �S��#�� 9�A���M '	�� b��7P �� �3��� J '	�� ����S J��4O 
���M��� )05/0<P( b�S ��<� 6�� �	#$) 1.(   }��M@��P C����P4�J M��J 
���J �4�J ��3�  9�Ag�� ��� ��� �S 9�A��M� J ��3� _?J� )��3�M� �J }�� (
JP �� '	��  T�#g�  6Fg3�  �gJ  '	�g�  ��g��S  gJ� �4gO 
gg���M��� )05/0<P( b��@gg<� �gg�<� 6gg��. C�gg�q�� ����Q 
��E:4��� �� 9�A�� Mg�  _?gJ�  '#�g��  #g  K8 ) 1 - a(.  }��M@��P C�74r� -C�7	�;� M��J 
���J 9�A��M� '#�7 7� '��� ��� ��� �S ��#�� 9�A��M� '��� �S }�� C�74r� -C�7	�;� �� J��4I 
�����# )9�A�� J �� (@��Q �� '	�� T�#� 6F3� �J '	�� ����S J���4* 
���M��� )05/0<P( ��7 �4J.  ��F?���#�� 9�A��M� ��w ���� @�� �� '	�� b��7P ����J �4J K8 ) 1 - b(.   }��M@��P C�#��SP-e��	� M��J 
���J N��PM� �4$4� �� ��I� DNA ��	�S��
 9�A��� ��� ��� �S ��#�� 9�A��� J 
;�38  �� �M� DNA J��4O KJQ 
=$4� )05/0<P( �� '	�� T�#� 6F3� �J '	�� ����S ����J �4J K8 ) 1- c(. '���M� �4J�� �J ��#�� 9�A�� 	 MX4?4<4� =�P �� �	#$ 1 '��	P '#  .6��    



 #�$ (����� ���� 	 
�	��� ���� ������ �����	�36 '��  (3     433  ?��@ 1- (B2	C �	��D��	E ��,'� �� ���$�	� F2	%1 � ?�D�  )Mean± SE(  �	��D��	E ��,'�  ?�D�   F2	%1  ) +�,'� ���-*610(  72/1±27/49  *26/2±81/26  (32%��8� K 32%!L�) +�,'� 0�!/ ���% .��/	� )%(  36/1 ±74/82  *47/1±88/56  +�,'�(!�/ 3����1) N=	/	� �	� )%(  03/1±44/19  *26 /0±31/42   �8DBOPDNA (Q���� 32�2� 1) )%(  16/0±15/10  *03/1±52/26  M������: ���Y� 
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437 Iranian Journal of Medicinal and Aromatic Plants Research, Vol. 36, No. 3, 2020  The in vitro effects of Ruta graveolens L. extract on the sperm DNA, fertilization and early embryonic development in mice  Gh. Ebadimanas1* and Gh. Najafi2  1*- Corresponding author, Department of Basic Sciences, Farhangian University, Tehran, Iran     E-mail: ebadimanas@gmail.com 2- Department of Basic Sciences, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran  ̀  Received: March 2020                   Revised: May 2020         Accepted: May 2020   Abstract     Chemical drugs have many side effects; therefore most people turn to traditional medicine and use a large number of herbs. Rue (Ruta graveolens L.) is one of the plants widely used in traditional medicine. The extract of this plant has different effects on body cells due to various compounds with different biological properties. This study was planned to clarify how rue can affect the DNA integrity of sperms, fertilization, and early in vitro embryonic development in white mice. In this study, 20 healthy adult male mice weighing approximately 25±3 g were used. Mice were randomly divided into two groups of 10. The experimental group received 300 mg kg-1 rue aqueous extract in a volume of 0.2 ml and the control group received 0.2 ml of normal saline orally, daily for 45 days. The results showed that sperm parameters such as number and viability in addition to embryonic parameters such as fertilized oocytes, two-celled embryo, and the number of blastocysts decreased significantly (P<0.05) in the experimental group compared to the control one. However, the percentage of immature sperms and fractures in their DNA increased significantly (P<0.05) in the experimental group, compared to the control one. The results of this study indicated the reducing effect of rue extract on sperm and embryonic parameters.  Keywords: DNA damage, sperm, Ruta graveolens L., embryonic development, mice.  


