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A B S T R A C T 
Freezing is a long-term egg storage method that plays an important role in 
assisted reproductive methods. The aim of the present study is to investigate 
the effect of freezing solutions and docetaxel on the expression changes of 
autophagy genes such as Atg5 and Beclin-1 in mouse MII oocytes after glass 
freezing by cryotop method. To achieve this goal, mouse MII oocytes were 
collected and frozen in two different concentrations of 15% ethylene glycol, 
15% dimethyl sulfoxide and 0.5 M sucrose in group A (VS1) and 7.5% 
ethylene glycol, glycerol. 7.5% and 0.5 M sucrose were frozen in group B 
(VS2) and some groups were affected by docetaxel before freezing. After 
thawing, the eggs were fertilized.The percentage of survival and fertilization 
of frozen and thawed oocytes was evaluated and the expression changes of 
genes (Atg5 and Beclin-1) were investigated by RT-PCR method. The results 
showed that there are significant differences between the percentage of 
survival and the percentage of fertilization in the freezing groups compared to 
the control group (P<0.05). The percentage of survival and fertilization in the 
VS1 group decreased compared to the VS2 group. Also, the percentage of 
survival and conception of the groups pre-incubated with Docetaxel was 
higher than the non-incubated groups. This study showed that vitrification 
with cryotop changes the transcript levels of autophagy genes in frozen-
thawed MII oocytes, and pre-incubation of oocytes with docetaxel before 
vitrification can decrease the transcript levels of Atg5 and Beclin-1 in the 
experimental groups and above Increase the percentage of survival and the 
percentage of formation of two-celled embryos. 
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.9-9�  

8- Vitrification2+ Docetaxel*����. :  �J:�K��� �� ��

05/0  2.#� �346�#;�620      �� O{<� ��9<� 0<�4;-. =�<
 0>�^�

 |#B6�4FG6 ��   9<�,\6 � �9<� ��.� �.#^ 
�� ��#Y 2���,-. 2

.9-9�  

9- Vitrification1*�<<���. :  |#<<B6 �� 0<<;\�. L�9<<� �<<�

p�G6 �� 9-#�1� �.#^ �J:�K���   ��<�,-. ��. ��#Y 2���,-. 2��

0P�� .9-9� 2.  

10- Vitrification2*����. :      |#<B6 �� 0<;\�. L�9<� �<�

p�G6 �� 9-#�1� �.#^ �J:�K��� ���,-. 2��  ��<�,-. 
�� ��#Y 2

0P�� .9-9� 2. 

/<<�7& �<<�*<<G& ��<<�,-. �. �<<]^ 	<<P��6�U ��#<<Y 2  #�H�<<&

*WFX �� �J:�K��� 05/0  ��.� �.#^ �346�#;�6.9-9�  

  

���� �
����  
� 	! 	  

0P�� ���,-. *�T  2.0� Q�&4�.#: �.   �. 0<: �h�� �.f�. /� L.4\d

      0<1- /<� 0<� � �9<� 0K[�<� /<���� � v��- 	�F�+ �.4- �  �9<-�.

*�. �jK6 	;�K�e
� .9� ���VK�.  

/�7& ��  �9<� ��J>& 	P��6�U � 9��� ��#Y �� 0� 0Fa�A 2

 0:/�7& ��  LM L�<�� 	��#� 2.#� � �9P- 9�,\6 9��� ��#Y 2

 �6. �9\K+#Y �.#^ ���VK�. ��46/�7& ��  ��#Y ��U   �� 0<� 	<P��6�

RF�<<&. 2��<<�,-. �4<<FG6 �<<�) ��. ��#<<Y#�� 2� � �4<<;�FY  �<<�K6

�WFX �� 9��J:4VC4 *15 ��#:4� � %5/0 #�� � (�346  
�� ��#<Y

RF�&. � ��#J�FY)  *WFX �� �4;�FY5/7  ��#:4� � %5/0   (�34<6

��J>&  �. 	[#� ����,-. �. �]^ .9\K+#Y �.#^ ���,-. #H. *G& � �9�

/�7& ��*G& 	P��6�U ��#Y 2     .9<\K+#Y �.#<^ �<J:�K��� #�H�<& 

�4FG6 ��C��B& 2	  2��A��-�. 	 %� 9@ *WFX �� )5/7 ٪ RF�&. 

�4;�FY  +5/7٪ 2� ��K6  (9�J:4VC4�� L�9����:� �4�.  

0�  �0ae[ �45�. 	[#� /�7& �� ) 0��
 p�G6 ��G-Mops (

 2��A05/0  �346�#;�6�J:�K��� 0�  89620  �.#^ 0>�^�

/�7& .9\K+#Y �� C��B& �#D^ R�C�. ��	 0�  8963  0>�^���.� �.#^ 

O{� .9-9�0� ��-U �  8961  0>�^��� ���,-. �4FG62  2�.9�1-


�,-.#� .9-9�/�7& � ��  �� *d#� 0��D�  �.#^ Q4�.#:

9\K+#Y. /�7& �� ��#Y �� �� 215 	��& 2�� #�  �.#^ Q4&4�.#:

K+#Y�4FG6 .9\ ��2 /�7& E.#5. 	+�@. �� 0�  0K�.�#� �6�: �45

9�&4�.#: �O{� .� S��6 LM�#K�- L��� *d#� 0� Q054X �� 9�.  
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_�` 0��#
  L�#: /<�7&  �<�     L�.� �.#<^ �<� ��<�,-. �. O<
 

��>KJ6 Q�&4�.#:  ���:�� 2��A �4FG6 ��1  896 0� �346  /<�

  *<WFX O{<� � 0>�^�  �<� w<�^� 2  �9<�  ���:�<� )75/0  �5/0  �

25/0(�346 #� � 
.9:0  8960� .9� 
�,-. 0>�^� 

.9T *�T  L�#:/�7& �� �.4-. �. �C�� 2l��U 9���   �. O<


 �_�`/<<�7& �<<�  Q4;<<��#;�64�#K�. #<<�� ��	<<��#� 9-9<<� .

/<<�7& �<<� �<<�e
��. 2.�.� 0<<: 	��*<<�9;�  2�<<y+ l<<��\6

#������  2.�  9<-�4� E�V� 0�3�   2.#<� 
�<,-.    	��1<P��6�U b�<>C

9-9� _�7K-.  �/�7& ��9� 0K�.$Y ��\: �#�& ��e
��. �� 2.9-  

  

"�
#��
�$% &
��  

 <<P��6�U b�<<>C 
�<<,-. 2.#<� 
#{<<�. .9<K�. 	��1 �<<�  ��9<<�9�
. 
� �.

"46 ��) #- 212  �&8 
#{�. .9-9� .9T (0KV�  �<�  0<�   /<� 89<6  

*P: p�G6 �� ��- � *d�� Ham‘s F10   2��<A5  	<F�6   
#<Y

 �� (��1��) 2��Y R�64]CU 
#�37 	K-�� 0T��    
�<,-. 2.#<� �.#Y

*�+#� =\:.�  O{� .9-9� ��.� �.#^ 2#�$
   	��<�- *<WFX  /<�

L4�F�6 
#{�.  /� �� 	<F�6     p�<G6 0<� #<K�CG-IVF   2��<A15 

 2�6� �� � 9� 0+�@. /�7&37  	K-�<� 0T��   �.#<Y 0<�   89<66 

/<<�7& .9<<� 0<<�4;-. *d�<<� �<<�  0<<FA#6 �<<& *<<P: p�<<G6 ��

   �	��1<P��6�U b�<>C 
�,-. �. O
 � 9-9� ��#� =�
 o4gF:4-�#


R�\T ��;P& 9a�� ��.9� 	��#� 	C4F� �� 2  

  

  

'��() *�+�� ���,)  -	. 
� *� *
��ReaTime-PCR 

 L��� #��I&LM �� 2Atg5, Beclin1 0-4�- ��   �C�<� *�<���. 2��

��#Y � 9��� ��#Y �� .9\K+#Y �.#^ 	��#� ��46 	P��6�U 2��  

 #�s;& � 9�C4& 2.#�cDNA  �.mRNA   2�<�#��.#
 .9K�. �LM #�

 *��3��(Upstream) *�� R���
 � (Downstream)  	A.#5 LU

9�. .#�
#- �. ��#��.#
 	A.#5 2  �.f+.Primer3  .9<� ���VK�.  O{<� 

 ~.#7K�.RNA #� o��.  ~.#7K�. *�: ��BC.�4K��RNA   *[�<�

�K;� *:#�    �. ���VK<�. �<� �f��,& �4<FG6  �<�   � ~.#7K<�. *<�: 2

   Q.��4<;�
 ��1K<�� �� .9� 
�,-. �9-��� *:#� 2���\P�
 �:4&�#


 *WFXRNA ~.#7K�. R�. .9� �9-.4[ �9� :�f�C�6#- 2.#� ��   L�#<:

 fK\�cDNA  fK\<� .9� 0K+#Y 
�,-. cDNA    ��BC.�4K<�� w<]5

) ��K\6#+ *�: �� �4T46K1622    	<J�4-�� =\<:.� .9<��#Y 0��& (

   ��f<<-U �. ���VK<<�. �<<� o4<<;B6 RevertAid™M-MuLV 

Reverse transcriptas .*+#Y 8�4a  
�,-. �4a.RT-PCR 

 0��P6PCR : 8��V& R�. �� �4� 	C4�B60� 0   2�<TMasterMix 

 �. 	C4<<�B6MasterMix   ���VK<<�. (.��<<:�&) R�#Y#]��<<� 2��<<A

.9��#Y ��#��.#
 0�� 2.#� ��j&. 2�6� C° 60 	6 .9���   

 L��� 	��#� *�TLM ��  �. ���VK�. ��Real-time PCR  
��&


#- p�4& ��#��.#
  �.f+.Primer3   LM �. � 9<� 	A.#5β-actin
 

�0 . 	F[.� �#K\: L.4\d ��9T) 9��#Y ���VK�1.(  

 /	�01.  *PY#� � *+� 2��#��.#
 	C.4&LM �� =\:.� *�T #W- ��46 2Real-time PCR  
  

Size (bp) Sequence Gene 

105 AACTGAAAGAGAAGCAGAACCA 
M- Atg5-F 

(forward) 

 TGTCTCATAACCTTCTGAAAGTGC 
M- Atg5-R 

(reverse) 
187 AATCTAAGGAGTTGCCGTTATAC M- beclin 1-F 

 CCAGTGTCTTCAATCTTGCC M- beclin 1-R 

120 AGTGTGACGTTGACATCCGT M-B-actin-F 

 TGCTAGGAGCCAGAGCAGTA M-B-actin-R 


.
�% 3��4) 	 ��+�)  ���VK<�. �� 2��6U ��FG& � 0�f,& :


#- �.  �.f+.SPSS  07J-21 /� O-���.� f�C�-U �. .9� 
�,-.  0+#5

)ANOVA) (Tukey& 2.#� (   #���<>6 R�1-�<�6 R�� 8��V& R��B

LM L��� L.f�6 /�7& 2�>� ��� ��b�>C � 9� ���VK�..  

  

  

B��2
  

    �4<;�FY RF�<&.) ��. 2��<�,-. ��#Y �. �a�A c��K-15 2� + %

 9��J:4VC4� ��K615 ��#:4� + %5 (�346:  

 ��9T2 � c��K-0 *��   0<P�� ��<�,-. �. �96U  2. /<�7&  �<� 2

MII . 2���,-. ��#Y �� .�� ��0 	6 L�P- 0ae[ �45  0� #Y. .9��

�9-� 9a�� 0� 	-�6 *��    2��<�,-. ��#<Y �� �9<6U vitrification 1 
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    #<K�: �#<K\: ��#<Y 0� *]J- �6. *�. 	�3�� 9a�� _�` �. O


	6 ) 9���P<0.05.( 	6 L�P- c��K-  �� �#K\: ��#Y n�>� 9a�� 9��

��#Y vitrification 1 	\B6 EeK[. 2.�.� ��4� �.� )P<0.05 � (

��#Y 0�>�    	<\B6 EeK<[. n�<>� 9a�� #W- �. ��    #1�9<;� �<� 2�.�

) 9\K�.9-P>0.05.(  

  

/	�0 2. 0P�� ���,-. c��K- ��. 2���,-. ��#Y �� Q�&4�.#: �. ���VK�. �� /�7& 2.  
  

No. (%) of oocytes fertilization 

(two cell) 
No. (%) of surviving oocytes 

after vitrification 
Treatment group  

80/71(88.6 ± 3.2) 126/124 (98.4 ± 1.5) Fresh Control 1 

99/83( 82.8 ± 5.2) 132/122 (92.6 ± 3.2) Docetaxel 2 

150/115 (76.95 ± 2.03) 134/113 (84.1 ± 3.3) Docetaxel + VS1 3 

115/75 (65.3 ± 3.2) 132/111( 85 ± 3.8) Docetaxel + Vitrification 1 4 

105/61( 60.4 ± 4.6) 123/98( 81.1 ± 5.8) Vitrification 1 5 

0.001 0.028 P valu  

��9T w��D62  n�>� z#-/�7&  �<� 9<�,\6 2- _�`   �� �9<�

��#<<Y D+Vitrification ��#<<Y �<<� 0<<J��>6 �� Vitrification 

�0 	\B6 �45 ) �4� #&3�� 2�.�P=0.001.(  

/�7& ��   ��<�,-. �. O<
-  ��#<Y �� _�`   2�<�U  � 	<P��6�

 
�,-. �. O
 .9-9� ��.� �.#^ 	��1P��6�U b�>C ��d *G& �#K\:

��6�U b�>CR�\T ��;P& 9a�� �	��1P �� 2��  .9� 	��#� 	C4F�

 w��D6��9T 2   	<\B6 =��<:      �� ��#<Y #<� b�<>C z#<- �� 2�.�

) ��.� �4T� �#K\: ��#Y �� 0J��>6P<0.05.(  

 ��#<Y �� �#K\: ��#Y b�>C 9a�� #W- �.  2�<�Docetaxel + 

VS1, D+Vitrification1, Vitrification 1  EeK<<[. 2.�.�

	\B6 	6 2�.� ��) 9�P<0.05.(  

  ��#<Y �<� f�- �J:�K��� ��#Y b�>C 9a��  2�<�Docetaxel 

+VS1, D+Vitrification1, Vitrification1   EeK<[. 2.�.�

	\B6 	6 �.� ) 9���P<0.05.(  

	6 ��#Y b�>C 9a�� *VY L.4&  #<�X 2��    � �#<K\:) 2��<�,-.

   ��#<Y �<� (�<J:�K���   ) 2��<�,-. 2�<�Docetaxel + VS1, 

D+Vitrification1, Vitrification1 	<\B6 EeK[. 2.�.� (  �.�

) ��4�P<0.05R�\T ��;P& z#- � (    �. O<
 	C4F<��� 2��IVF 

�0 	\B6 �45   ) 2��<�,-. ��#<Y �� �� 2�.�D+Vitrification1, 

Vitrification1R���
 ( ��#Y �. #&     � �#<K\:) 2��<�,-.#�X 2�<�

�4� (�J:�K��� )P<0.05.(  

	6 �4�,6 �� #�� *VY L.4&#Y��   �. ��. 2��<�,-. 2�<�  #<W-

   	<\B6 EeK<[. 9<^�+ n�>� 9a��     2.�.� b�<>C 9<a�� #<W- �. � �.�

	\B6 EeK[. 	6 �.� .9\���  

  �4<;�FY RF�<&.) 
�� 2���,-. ��#Y �. �a�A c��K- 5/7  + %

��#J�FY5/7  ��#:4� + %5 (�346  

L���   ��9<T �� 0<: 0-4Y 3   	<6 �9��<P6   �4<�   n�<>� 9<a��

��#<<<Y 2�<<<�Docetaxel, Vitrification2, D+VS2, 

D+Vitrification2 =��: �#K\: ��#Y 0� *]J-    2.�.� � 0<K+��

	\B6 EeK[. 	6 �#K\: ��#Y �� 2�.� ) 9\���P<0.05.(  

    ��#<Y 	-�<6 �9<-� 9a��Docetaxel+ Vitrification2   �<�

 � �<<J:�K��� ��#<<K\: ��#<<YVitrification2 )P=0.05 2.�.� (

	<<<\B6 EeK<<<[. ) ��4<<<� �.�(P<0.05�� � 	C�<<<A  ��#<<<Y 0<<<:

Vitrification2   ��<<<J:�K��� ��#<<<K\: ��#<<<Y �<<<�D+VS2 

)P<0.05 � (D+Vitrification2 )P=0.05 EeK<<<<<[. 2.�.� (

	\B6 �4� �.� )P<0.05.(  

��9T w��D63    	��1<P��6�U b�<>C 9a�� #W- �. �#K\: ��#Y

	\B6 8��V& 2.�.�    ��#<Y 0<�>� �<� �.�  ) �<�D+vitrification 2  �

Vitrification2  �D+VS2 � 	6 (�J:�K��� ) 9���P<0.05.(  

	\B6 EeK[. 2.�.� �J:�K��� ��#Y ��#Y �� �.�   ��#<K\: 2��

D+Vitrification2,Vitrification2 	<<<6 ) 9<<<���P<0.05 (

��	C�A ��#Y �� 0:   2�<�Vitrification2  �D+Vitrification2 

	\B6 EeK[. 2.�.� 	6 2#&�.� ) 9���P<0.001.(  

��#<<Y D+ VS2 	<<\B6 EeK<<[. 2.�.� ��#<<Y �<<� �.�  2�<<�

D+Vitrification2,Vitrification2 	6 ) 9���P<0.05.(  

 ��#YD+Vit2 	\B6 EeK[. 2.�.� ��#Y �� �.�    ��#<K\: 2�<�

  � �<<<J:�K���D+VS2  	<<<6  ) 9<<<���P<0.001 ��#<<<<Y � (

Vitrification2 ��#Y ��     � �<J:�K��� ��#<K\: 2�<�D+VS2 

	\B6 EeK[. 2.�.� 	6 �.� 9��� )P<0.001.(  
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/	�0 3 .0P�� ���,-. c��K- 
�� 2���,-. ��#Y �� /�7& 2.  

  

No. (%) of oocytes fertilization 
(two cell) 

No. (%) of surviving oocytes 
after vitrification Treatment group 2  

94/84 (89.47 ± 2.003) 133/130 (97.79 ± 0.73) Fresh Control 1 

83.86±1.55)(99/83 136/124 (91.15±1.23) Docetaxel 2 

121/97 (80.22± 0.83) 146/130 (88.99±1/27) Docetaxel + VS2 3 
98/65 (66.26±1.45) 138/121 (87.68± 0.43) Docetaxel + Vitrification2 4 
98/61 (62.26± 2.15) 145/120 (82.75±1.33) Vitrification 2 5 
0.000 0.000 P valu  

 ��9T w��D64 9a�� �>�n ��#Y   2.�.� 	<P��6�U iFK76 2��

	\B6 EeK[. 	6 #1�9;� �� �.� ) 9���P<0.05   9<a�� R�<\N�� .(

��#Y b�>C    	<\B6 EeK<[. 2.�.� f<�- ��    	<6 #1�9<;� �<� �.�   9<���

)P<0.001.(  
  

/	�0 4 .��#Y b�>C 9a�� � �>� 9a�� 0J��>6 	P��6�U iFK76 2��  
  

ANOVA      
 Sum of Squares Df Mean Square F Sig. 

survival.rate 
Between Groups 856.609 7 122.373 2.580 .036 
Within Groups 1280.700 27 47.433   
Total 2137.309 34    

fertilization 
Between Groups 5015.362 7 716.480 22.388 .000 
Within Groups 864.068 27 32.003   
Total 5879.431 34    

 *� *
�� $� 38
9 :�
��Beclin1 �	'; ���� .� 
�  

 �;<<�1  LM L�<<�� �. �<<a�A c��<<K-Beclin1 ��#<<Y �� .�  2�<<�

	6 L�P- 2���,-. L��� .9��  	<6 �9��P6 0: �45   ���#<Y  L.f<�6

 LM L���Beclin1 ��#Y ��  �. #&3�� 2���,-. #�X � 2���,-. 2��

	6 �#K\: ��#Y ��  0<�F: �� .� LM R�. L��� L.f�6 �J:�K��� � 9�

��#Y R���
 2���,-. #�X � 2���,-. 2�� .*�. ����U #&  

  0<+#D;� O-�<��.� f�C�-U R�\N��   ��. ��#<Y �� 8��<V&   2�<�

	\B6 ��#Y R�� .� 2�.�  2��   �<� �#<K\:Vit1 )P<0.001 (  L�<P-

�.� .	\B6 8��V& �.� L�P- 0+#D;� O-���.� L46�U R�\N�� �.� 2

��#Y R��    ��#<Y �<� �#K\: 2��CPA2 )P<0.001(    �<� �#<K\: �

Vit2 )P<0.001��.� �4T� 
�� ��#Y (. 

  

  
3�� 1.  LM L��� �. �a�A c��K-Beclin1 ��#Y �� .2���,-. #�X � 2���,-. 2��  

	\B6 EeK[. *** )�#K\: ��#Y �� �.�P<0/001(  
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 *� *
�� $� 38
9 :�
��Atg5 �	'; ���� .� 
�  

� �;2    LM L�<�� �. �<a�A c��K-Atg5 .�   ��#<Y 0<�F: ��   2�<�

#�X � 2���,-.	6 L�P- 2���,-.  L�<�� .9��     �9��<P6 0<: �4<5

	<<6   LM L�<<�� L.f<<�6 9<<�\:Atg5 ��#<<Y ��  � 2��<<�,-. 2�<<�

#�X	6 �#K\: ��#Y �. #&3�� 2���,-.     L.f<�6 �<J:�K��� � 9<���

��#<<Y 0<<�F: �� .� LM R<<�. L�<<�� #�X � 2��<<�,-. 2�<<� 2��<<�,-.

R���
 .*�. ����U #&   �.� L�<P- 0<+#D;� O-���.� L46�U R�\N�� 

 ��. ��#Y ��	\B6 EeK[. ��#Y R�� 2�.�      ��#<Y �<� �#<K\: 2�<�

CPA1 )P<0.001( �  �<� �#K\:Vit1 )P<0.001   �<� �#<K\: � (

Vit1 + Docetaxel )P<0.001��.� �4T� (   L4<6�U R�<\N�� .

�.� L�P- 0+#D;� O-���.� � ��#Y ��
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