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  خلاصه

	 �� ����� :مقدمه��  ������ �� ��� ������������� ������ � �� �!" �# �$% �# &'��� ()��� �# *+ � ,

������ �!�  -!./�.� (0�/ ������ �!1 �#�% �� 2�3"� . �) �5�6 *78�9� ��#� ��:#�1� ;��� �<" �# *)��� �
 �!" =31��� *+ ��� �� ����.�/� ;�� ������� ������� >�7� ��  �#�% ;�� 2���, ����� 36# �� �!" 

 �) ;������� ���8!'/ � � @!� /��) ��!���A�2 �#�%  .  
�(�# :روش���� B�:"# �C �� �# @!� ����/ � �#D" 3NMRI31 �����/# *E 
0# �# FG ��'��6 B3H �# ;��� I�J"� 

K/M 36# PMSG  NO I37) �H�/ PQ 36# hCG%��R ,S#� =�!R *) ��� � �A��+3"� . �# FG��� 2��� �) 
@!� ����"  ,#�1 �� T6� *8!8���6 ��3U
8# ��/# �V��S , 31   ���� ���8!'/ � ��.� �) �1WA 	� �� X�

��� �HTF3��A�2�#�%  . =31 �) �!"PYQQ =3� *) F+!8 ZQ%� � *) *U���� ��"�)�� � �3�� 31 ��  PQ%� � *U
�#37�� �# ���� �� *) ���� ��� HTF  MEM-α �!��)!."# ��  ,U��� ZM�"�/ *��� � �#�2 �)K%CO2�#3J�" � 

�� 313" .���� ����� � �� ;��\
� ]���+ ��2 �#�1 ��  ^!A ��3"31 ��+ ��#3"��/# � .!.�� *
� �
��2 ��/��) T:�G �� �� �31  .�����!.� 3R��  �#�.� ��) ��� =��� ���2 ��;!��� �) χ

2�U� �31 *_.  
 �� �ZQ%� �� �!" *U +* (* �3= ���� ����� ��.! :اه افتهي �3 (!�"3���� ��� HTF  MEM-α�#3J�" � �31 

3"�!) ��� *) T:�G �� ��� `aM % aQ %���� �<" �# *+ �!)� bW�S# �7�� �#��]���+ ��2 �) )��� *)� `NO %
 Ka (%�1#� .���� ���� =3� *) *+ PQ  aQ%� �3"�!) �!" >�7� �� *U" �36 �� \� ��� ����� *�A�2 �#�% 

 3"�!) *E���� �<" �#� �7�� �#��!$"   .��!.� ;#\� ��2 �� �HTF *) �$_" MEM-α8 �!) ��e�) � bW�S# 
�7�� �#���1#3"  .  
�� :يريگ جهينت" *) *�!� �)�� �<" *) f�  �� �!" C)�� *+ 3/�� =3� *) aQ%� � �) *U���� ���8!'/ � � @!� 

����� "#3�g�#  ��#3" �J"� ,��.� 3"� �� � ����� ��1�" h��/# 3"���% �# �� #� �!" �# �3��+ ,
�� =3� � 8� 
#\A#� *) ;��� CZQ %�� *U`�!���� � `���� �� �� �!1.  
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  مقدمه
ii8# �# ]�ii/ ��ii:�G �3ii6����� j�iiU8 �ii������kiiA!�   

[in vitro fertilization (IVF)] *+ )*  l� @!2�S 	
�� j�U8 ]�$"�
 � �#�� ��m2.     @W� ;� �# ,$% *�$8#  ��� / �7�  #�i) �   @��iG 

���        T6� �# V��S �� ��  �� ]�U�"# ��   �# �� 6 	�  6 *) ;#!� ;#!
 *"!2 T�   �!) *�A�2 =�!R @# �U�� *�#�# �## �� =�U�  ;�i% ,

    UA!� ]�U�"# *) �:�� T���!"�� ���\ �� �       Ti6� *i) @!i2�S �
 � @!2�S�     31 T8�/ �#�!" 38!�  �� )n( .  6 �� =�78�9�� =�"#!

 %� �S��1 �k R!oS ���) =��p!8!�.� ;�_"# 	
��  B�q/# 
�J"�8# 38!� *) �:��r ����# ,R�6 �#�!" ����� j�U8 ������ (IVF) 

        ]�/ �� !�q�/#  ���#�# �/!� ;�_"#PsMO 31  .)  *    ]�i6 ��  �i)
  �!�#�� UA!� �   �#�� �#� �!�� I�� #�i) � i/� �  #�i1 *i) ;3� �

*)���  3H�_��� ;�� � (in vivo)#� �!� �� )t(   i'H�   Tiu�
G��A�� ���]�/ 3�
1��#  ���S# �#�1 ;��v
� ����� ;�) �  

(in vitro)#�1 *) �$_" � �� bW�S# *) �:��  ��!) 3H�_��" ;3) �
��UA!� ;#\�/ ��,. ���"���� �  IVF�� !1� )aw.( 7%#�# �� �

       T�  ����  �" ���2 *+ �/#  i�g� �� �� i��     #�i1 �� *i+ � �
����� j�U8 �����*�A�  � 31�� h��/# ��� 3�+ ���"!2�"!2 � 

     *�/#!S *+�   #�1 �� *�/#!S�" �� ���� ��     �#�i% ��#� �!� ����
��  2��"3 .h��/# ,�#!H *�/� �# � #�� x� *) ;#!���  I�i�� =#�pH I

  +��  �$_" i�  �i���2 `�     *7i1#  ;!2�i"!2   �i��   &i'��� 
)*   ���!" y!oS�  ��+ ���1#  .)*    i�� ]!i
7� �!0�  B�i��� �

��.�/�� ��� z����#  mG�"�  �� �� �� ���� ��    �i�� ���� ��i��� 
����� ����� �  �!" �#   ���    �!" ($�� �# *+ � � �  I-!.i/�.

   ��1� ()���  �!��� ���� �   (0�/ ������  �!1   �#�%  i��  2 i��� .
�����C ��       �� �!" C)�� *+ ��#� ;��" �   
.� ]W�S# *) � � ,� �!

	
�� ���  � ��_
� � 3��:"#. 8�6�� �      �!i" C)�i� *i+  �� i � 
*) =3� ZQ{aQ %� �   �) *U	
��  ���   @!2�S ����� "#3�g �  �� 
��    �'��6 3R��  j�U8 ;#\� ��#3" )|(  �v
�  �  �!" C)�� �   �i)

  =31NQQQ    *) F+!8 	
��  ���    �� @!� ;���  ��� � # 	8� 
  � �H�/ ��Jg� x� }����  � �� �  *"e  ;#\ \2���  !.�  �  3i7) �� 

����  �� # �  ��:
"�  3i�E)N(   i�v
� �  �  ��#� ;��i"  3i1 �   *ii+ 
 �/�!" Ci)�i��   #\A# *) �:�� 3�   �� V�S ;��� C�    �# *i�!� �

 T��)Hatching (�� �!1 )a| .(���G 3�g �� #�/��) *) =�78�9� � 
� =#��#�;� ���!" ��) ��)  �� j�U8!~� �
��� ���*�S#��G   3"#

 ��" �f "!2�"!2�  ���+ @�#\2#� 3"#, 8 �      �i5�6 *i78�9� �� �.
    �� �31 @W� ]3� �) ��/� #�1 �   *)��� �   �<" �#     =3i1  ;�i��

�!"�  �� *+ �  �� �� � i�  ��.�i/� ;��  �i�� ����  i������  �� 
    �#�% ;� >�7���  2���, �����     �) ;��� 36# �� �!" ����  �i�� 

  @!�/��)� �!1  .3)�   �!<�� �����  ��       �!i" C)�i� >�7� �� 
  ��/) ��� *+� �� �  x� #� ��� 
" �� �#� (      Fqi/  3"31 ��#� �#�%

�"!�g�!.� �) �J"� �* 31 @�#\2  ]���+ *"#�� �!0.  
  

  يروش بررس
�  � �78�9*   � #  �� :يشگاهيوان آزما يح/ @!i������3 i������ 

#D"  �NMRI *+ 6���   ��DG �"�7� *"�S ;#!�    !i'H ����i"#�  B
.1\G�  �.� ;���+ �  ���  31   ��!�  �����/# �A�2 �#�%. 6 � =�"#!

    ���� ��1 ;��� �� �����C  �� ) �  �|   �� O      ��  3��1#� �/ *��� 
#�1�  �Pa  ��1� �H�/ �� Pa  ��� �H�/ �.�   i/��/�  �  �#�� 

#mu  z� *)��#3J�" ;�23"!� y!o�� � �� 313".  
) �i�i+ �iHTF) Human Tubal Fluid � ��:ط كشتيه محيته
�� ��ii��i��� �iii����i� J�ii�*i  *ii) �����ii/# �# ,ii$%   

�� ;#\PK %  B�i/Fetal Bovine serum (FBS)]) Gibco, uk([  ;� *i) 
 *A�iiii5# 3iiii1 (Tronsun 1999) )a(. iiii�����iiii+ �  

Minimum Essential Medium- α Modification (MEM-α)  *) =�!R 
��!G )Sigma (�S��#3�    J� �# FG  �  1� �) *�  �/� *+  ,
78#�!

�) I�!) ���+ ���� �3"��/  ;�\A#PK %FBS �����/#  31 . �# ,$%
 �� ]�U�"#� �� I���� � �# 	� ��+ �� i) I�31 ��*   =3i�aN 

��)!."# �� �H�/�! C
°ZM | %CO2�#3J�" � �� 313".  

���  �!@ :يگذار ك تخمك يتحر   *�/� �� ���i�  �i�� ��   �ii��� 
  z�i��"# *) =3�      �# #3� *��� � �@!  ���  �#3J�" �" � 3"31  .

�# FiiG
0# � �# ;�ii� ;�!ii$" �#���ii)@!ii� �ii� IK/M3iii6#   
Pregnant Mares Serum Gonadotropin] PMSG  )Intervet,Denmark([ 

  i� � human Menopausal Gonadotropin] MG)Organon, Holland([  
  =�!iiR *ii) %�iii�R ,iiiS#��I �\� �iiJ"� *ii) ii�3ii1 k.  

3iii7) �H�iii/ ��iii� ,iiiJg @!iii� �iii� PQ 3iii6#  
hCG human Chorionic gonadotropin]) Organon, Holland([  ;�
� *)

@� �� �      ���+ *'R�AW)  ���+ �A�@!� ���  �i"#!� *i+ �" �� 
��/���)�3��A�2 �#�% �!) �31 ]���+ �W$% �J"� .  
 ��� /�FiG �H #�        :ي دو سلول  يها  نيجن يآور جمع ,Jg 

�\��  khCG  I@!�  ��� ����  #�  ��� *+  2 i���    3i"�!) ���i+  
)  ;p# �WG �3���� (        #�i1 ��  �31 *��+ ;��2 C�+ �)� �

�6�  ��/# �3U
8# �    T6� *8!8 I,@!�  ��       i�� ��i9% *)  #3� � �
��+ HTF+10%FBS � �  A#��G �u� ��  �i� ��  ()Sigma (  ]�iU�"#

3"3ii1 ��#� .  � 	ii
+ *ii) Fqii/�-!.ii/�. ��ii/#�!  
)stemi. SV6 Zeiss. Germany (1�G �) �;3 3i6  �P/Q �� i'� 8� �i� 

���   ��+ �   X"�/ �/!�   ;�!i/  ��8!_i"#GZQ I �iJ�"# �#� 
��  ]��_)%�& (   T6� *8!8����  ��  �J�"# �# � _+�G �   T6� *8!8 ]�




 !�
�" �#$%& '��( )�*+��� ,�-
   .����� )���$ /0��%1  
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�31 V��S �� ��9% ���3��A�2 �#�% ��+ � .���� ���� �# *+ 
 p!8!A�� �<"�  ) T8�/ *  � �<"� /��) 3"3* G 	
+� �!�i/�G �q� 

   �!" *E�   *'71 �
E *) ;     �9% *) C�� n|� � � ��) ;�~� �
 �!) �31 (
�  ���             =#�i9% *i) !�i�_1 ��) */ �# FG  �31 

��� ��+ �HTF 3"31 ,U���.  
 ZQ	 p!8�� ��e; � � ��$) "!�#":يزان نوردهي و ميمنبع نوران

�0 �# ;� �!" *+ �!) =#�A k��!"�$�6�" *) �"�)�� �<" ��!� *� �3
��  31.  # �) �   #\A# �# @� �� ��� C� �� � 1�" ��      ;3i1 B�i2 �# 

  2!'� ;p!8�� ��e��� ��  31.  8# =�$/��� �   �#� ;��i" *  �!i) � 
�� ��!R�  A *+� �!" �$�    �'R�A �� PK �"�/ � ����  �6 b�� � 
����  ��  2 �#�% �  �!" =31 ���     �i) �)#�) PYQQ     3i�#!S F+!i8 
#�  �1 # �� �\" �   �!" =31 *) 	�    *+ �/# �e!
7�    ;�i�� �� 

  �� �� ;��+��+� ���� ������ �� �  �    �i/# �)� ;� �)) n�(. 
  �J" ;!��� ����  I#�)�    ��� ��1#3J�" �)�� pH� *E �  �) 3�"#!�

!~�� �� ��  ������   ��" *�1#m2�     I3i��E @3��#� f i����   �i� 
*) =3� ZQ %� �  �!��)!."# ,S#� *U��  �"�/ *��� � �#�2 | %CO2 

        ��  *�A�2 �#�% *71# C)�� ���PQ %� � �#37� *U�   �iJ"� �#   *i) 
�� =#�9%� � HTF  MEM-α ,U��� �� 313".  

���  ���� :ها  نيجن يابيارز   #�
� ;!��� ��2     3��1 ��2 �) �
)   71# C)�� ��� *+*   3"�!) *�A��" �#�%  (  ��aN   �H�/ �  ��i$.

*ii) =3ii� K� �ii) �� � -!.ii/�.h!ii~7� (Nikon TS100)  
   �"!�g  �31 �3����� !.� �   31 @�#\2 �J"� � .   i�� �mi2��  

ii6#�� �#  8!'ii/ ��ii�  ��iiJg ,� )]#��( �!ii� Ie  
)B���(I /!�/W) ii�8# �_iii� */!�/W) iii�!"�� �_iii�*  
)B!ii/��(/!�/W) Iii�ii/!'G�"� �# V�iiS ]�ii6 �� �_�#3 

Blastocyst Hatching )B��Jg��(/!�/W)  �  �# �3i1 V��S �_
�"� Hatched Blastocyst  )T:�G��(/��) ��!� � �A�2 �#�% .  

� (�# :يمناسب نورده ن زمان   ييتع 7� ��    ���!i" `/��� ;��� �� 
  *)���� ��,#3�)#   ������� �����3U� C� ����  �i�� 8!'i/� � 
*) =3� PI �  IZ N  �!" >�7� �� �H�/  ����  =3i1 �) PYQQ 

 Fq/  3��A�2 �#�% F+!8*) =3� K �� �� ���� ��� HTF  
MEM-α �#3J�" �!��)!."# �� �3"31  . h�/# �)��"� f*)   �i/�

�3�� sQ %����  ����     =3� *) *+ a      ���!i" >�7� �� �H�/ � 
   !.� *) 3��_"#!�" 3"�!)�       B�i
�  3��� *�#�# � i����   �i���   *i+ 

*) =3� Z     �H�/ N         *i'6�� �� 3i"�!) �!" >�7� �� �H�/  
8!'/ ���� e�!� 3"31 &%!��)��"��/# �3�" ��#� ;��" f.(  
   ��O=  � ���� :ها افتهي يز آمار ي و آنال  يآور جمع �#�.� ��)  �#37�

���� ���!~� � ��31 (
� �� �� �� *�A�I Fq/ !.� 3R���� 

  *$/��� 31 @�#\2  .#�)� 8�"������ \��_� �#  2
χ

     �����i/#
�|/�< P 36 �7�� �#��;!���  31 *�A�2 �<" �� ��.  
  
  جينتا

  # �# FG��     31 ���� *E����  ���  �i��� ��!� �  ���i% C
"� ) 3��_� �# C�� H�/   I3��E ,
�� #� �!" � ;���  �i�� PK IZQ I

NK YQ %� �  31 z���"# *U  3"  ����  �� �!" C)�� �# FG   ��� �� 
����  ��� '$% �  �#� ��+   �3"31 . # *)� ��� ��  `  "��� �'R�A ��� 
PK   �� ZQ %� � �#37� *U ) ����� ���  ���� �� ��      ,i6#�� *i) 37) 
37)�!.� �/� ��3"3  )�#�!
"n.(  

  
  
  
  
  
  

  
  
  

  

  
��, �   


:1نمودار  ���� !�%��� ��� ����� 3 �2& ���!�
2 ��  ���4�56
   
  

 .� �)�  ��" �) *� 8# f�  I*;��� ��� n� I�� ��%� �#�) *U� *�#�# 
�����C  ��  3"31 z���"#  . �#37� �# ��| �� � ) �*     �� �3�� �/�t 

  �)!"�����CI ��t �� �  p!8!A�� �<" �# ��#�) *E 3"�!) T8�/ � 
 ���� *�#�#�C  � �����/# � 3"31 . ����  ����   *+ *) =3� ZQ %� �  *iU

� �!"�  ��  3i"�!) �3 i����  �i��  HTF  MEM-α �#3iJ�" � 
��  313"  ��� *)�  `aM %  aQ %      �# ,��+ V�S *'6�� *) 3��_"#!�

/!'G �"��# *+ 3�/�) #3��" ������ �<" �# *:� �) ���� ��� ��2 
  ]���+) ��� *)�`�/ NO %  |/Ka (%   ����  ���   %� �� ��2 � *U

) �%� �_� *+ *U��!~� ;#\����� *) �J"� � i�� �� `� � HTF 
KQ % Na %ii�� �� � �α{ MEM NK % ZM %�!ii)I bW�iiS# 
�7�� �#� �1#� )]3�n.(  

;#\������ ��!.�   ���� � �� �� HTF  MEM-α  bW�S#
��7� �1#3" ��#� .;��� �� *+ 3�g �� C����� ��!� ��� n� ,

��  ��*U�%� ;#\�� ���� ,��.�  �� ��;��� '̀u#  ��!� ���
�� *78�9� ���� HTF ���� �#  MEM-α�!) ��e�) )]3�n.(  
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)N/(;(!L  )(N(!J  )N/M;(;N  )N/ML(;L  )LN(>K  (K  MEM 
 دقيقه10
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 دقيقه20
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Summary 
Effects of Visible Light on the Development of Mouse 2-Cell Embryos 

Nematollahi Mahani S.N.,  PhD.1, Pahang H. BSc.2, Kiani M.A., BSc.3,Nematollahi Mahani S.A.M, BSc3. 

1. Assistant Professor of Anatomy, Afzalipour School of Medicine, and Kerman Neuroscience Research Center, Kerman University of Medical 

Sciences and Health Services, Kerman, Iran. 2. M.Sc Student of Anatomy, Afzalipour School of Medicine, Kerman University of Medical Sciences 

and Health Services, Kerman, Iran. 3. Laboratory Staff, Infertility Center, Afzalipour Hospital, Kerman, Iran. 

             
Introduction: Mammalian embryos as well as oocytes are prone to various doses of visible light during manipulations 

in laboratory. The present study was designed to investigate the effects of visible light on the development of mouse 2-

cell embryos. 

Method: Non-pregnant female NMRI mice were super-ovulated with i.p. injection of 7.5 iu PMSG followed 48 hours 

later with 10 iu hCG. Forty eight hours after mating, the uterine tubes were removed and 2-cell embryos were 

transferred into HTF medium by  flushing method. Morphologically normal embryos were collected and exposed to 

1600 Lux light for 30 minutes. Every 10 minutes a number of embryos were allocated into either HTF or MEM-α 

medium. Treated embryos as well as controls were incubated at 37
°
C with 5% CO2 in air. Developmental stage of 

embryos was recorded every 24 hours for 5 days. Experiments were replicated 8 times and data were analyzed with χ
2
 

test. 

Results: In the treatment group, the development of embryos that underwent 30 min. exposure to visible light was 

significantly lower (27% and 21% in HTF and MEM-α media respectively) compared with control group (49% and 

52% in HTF and MEM-α media respectively). Development of embryos that underwent 10 and 20 min exposure to 

visible light was lower than controls but the difference was not statistically significant. Percentage of development in 

HTF and MEM-α was nearly identical.  

Conclusion: It can be concluded that mouse 2-cell embryos are not able to withstand the deleterious effects of visible 

light when the time of exposure exceeds 20 min. However, lower doses of visible light may be tolerated particularly 

when simple media such as HTF are used. 

Key words: Visible light, 2-cell embryos, Development, Mouse 
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