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Abstract 
In order to investigate the effect of vitamin E and vitamin E nanoliposomes on the expression of the  STAR gene in testis and TSPO gene in the ovary 
of Japanese quail, an experiment using 864 pieces of quail for 10 weeks in a completely randomized design with six treatments, six replications and 24 
Breeding quail (16 females and eight males) was performed in each replication. The treatments were fed diets containing different levels of vitamin E 
(25, 50 and 100 IU per kg of diet) and vitamin E nanoliposomes (25, 50 and 100 IU per kg of diet). The results of this study showed that the effect of 
the experimental treatments on the expression of TSPO gene in the ovary and STAR gene in the testis was significant (P<0.05). The addition of 50 IU 
of vitamin E significantly increased TSPO gene expression in the ovary compared to the control treatment (P<0.05). The results also showed that the 
level of 25 IU nanoliposome of vitamin E increased the expression of TSPO gene in the ovary, which was not significantly different from the control 
treatment. The use of vitamin E and vitamin E nanoliposome levels significantly decreased the expression of STAR gene in the testis of Japanese quail 
(P<0.05). According to the results of this study, the addition of 25 IU vitamin E nanoliposomes as well as 50 and 100 IU levels of vitamin E has a 
significant effect on the expression of TSPO gene in the ovary, which is one of the genes affecting fertility and reproduction. 
 
Keywords: Nano liposomes, Quail, STAR gene, TSPO gene, Vitamin E. 
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@	=$� J�7PCR Real time )Applied Biosystems )

USA �c�?�a$ J�7�N��o, �$ �"�-��$ �� (PCR SYBR 

Green  ! �$ �  �B�(��, E=�A  J�7ß.Actin  �

GAPDH �  .�A ��G�$ �
� �	
$�> �: �(a$" ���	=  $�	Y

�  ��
�� ���	� ! �c�?�a$ ��^B�  J�7STAR  �TSPO  

 _�� g���PCR  ����� �$ �"�-��$ �� �V��	� J�7�N��o,

Primer Quest  E
�� �"IDT )Integrated DNA 

Technologies E=�A � T�	� EmI � �K$�: (

	�m� J��" � �7�N��o, 4�?&+� .�A ����$  �(=�	�� J

) ���I �"  , E���1>1 .E�$ ��A �"$"  �+� (  

  

 #��$1 �� ����1=&��3+ ���)>5�?@ �, A3,)+ B�CD�& .Real time PCR  

�N��o, ��$�� (��� E-I) ��?h�  ��$��$ �����" ���%A ��?�$ J��" 

ß. Actin 
F: TGACCGCGGTACAAACACAG  
R: CATACCAACCATCACACCCTGA 

167 XM_015876619.1 62 

TSPO 
F: GCAACTTCATTCAGAGGAAGAAATC  
R: CAGCTGCAGTGAGACCATAAA 

121 XM_015869896.2 61 

GAPDH 
F: CAGTTCTGTTCCCTTCTGTCTC  
R: CAGATCAGTTTCTATCAGCCTCTC 

98 XM_015873412.2 60 

STAR 
F: TTGCTGAAGACTCCAAGAGATG  
R: AGCAGGTGCAGTGTATGTATG 

124 XM_015883089.1 60 
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@
���, ��G�$ �$ �* ��f��" �� �
��o, J�7PCR )

 ! �$ `
�7 ��^B� EmI ��e g
$�A @	=$� � �7 J�7Real 

time PCR �  WGK �" = @	=$� J$TI$ .�A �>�N ��=25 

 q�����B�� � ������B��2/0  �$ )���A �"�T>$5/12 

 ������B��Master mix 2X �$ `
 �7 �$ ������B�� `
 )

 )E+N�� � E>� J�7�N��o,4  ������B��cDNA  �5/6 

  ��� q, �$ ������B��RNase  ]�B+� $TI$ �
$ .���A

�  (c�> �" � ���A 8�=�� �f
�B
 �� q�����B�� �" ���a

 �� )��f��" �" ��>�N�$�3 � �m�  ��� ��� �7���= �����

 .���A �A$ON �
 J��K ~� J�� �����PCR  `
 ]��A

��1> ��N l�3" Q	* J���  �" J$95 ����� I�" )"$�N35 

 a�'30  ���� �" J$95 ����� I�" � "$�N30  �" ����

62 -60 ����� I�" ��� 4$���P� ����� _�� ."�� "$�N  !

 _�� @7�R* �
$ �"ΔΔCT �
�l� ����, �
 2�$�) J$1 (

 !  ��� � EV�� �  J�7ß.Actin  �GAPDH   ! �$ ."��

ß.Actin �  �  $�%&� E>�� �" dI��  !  $�	YGAPDH 

�  .E�$ ��A �"�-��$ #�� E>�� �" dI��  !  $�	Y  

)1     (ΔΔCT = (v�7 ��%� ) �	
  _ (��A ��V���=  ��%�) �	
   

 "��� ��%� �V�� 4��-� )�V�� �
�l� _�� �"

  2�$� �� ���	= ��%� ]��l� �" @
���, ΔΔCT - 2  2�$�)2 (

�A V��h�] 22[�"$" . 
�� �$ �"�-��$ �� ]c�K J�7GLM 

��� J���, �$T>$SAS  &��)4/9) 2�$� �V: (3 � 
TG� (

��f�����	1� U2� �" �=��  ���, g��� �7  J�$"05/0 

l� .���A �
�  

)3                                             (yij = µ + Ti+ eij  

 )2�$� �
$ �" =yij E-c J$�� 4$�7�+� �$"�� )

 �1��2�"���µ �1��I ��f���� )Ti ��$ )i ��%�� ���$

 � ��"�T>$eij.E�$ ����%�3�� 4$��$ )  

  

��� 	 ����  

  |�(a  $T��RNA  J��� qOI EV�� ��A260  �A280 

 ��%� �" EV�� �
$ .�A �����RNAx$�&��$ J�7  �" ��A

 ��� @7�R* �
$2/2 -9/1  _�� �
$ �" �N"��,  $T��) "��

 "��K �" �
��2 -8/1  ���>���B�$ �$ ]c�K Q
��� .(�A��

 ��?h�PCR  J$��GAPDH )ß.Actin )STAR  �TSPO  �"

) ]BA1 `�	B� .E�$ ��A �"$"  �+� (PCR Real time 

 !  ��� ����� EmI  ]BA) �A $�I$ ���"��� J�72.(  

 �����
� ��$E  �����
� ����������� �E �V�=��  $�	Y� 

���, ��� �� )��$���=$  ! �V��  J�7STAR  �TSPO ]BA �"

)3 ��� �� �+
���, J�7��%�� ��$ .�A �"$"  �+� (    !TSPO 

 ! �  $�%&� �"  STAR �	1� #�� �") "�� �$"05/0<P .(

  !  ��� Q
���STAR  �" �+
$T>$ ���� `
 $���$ )#�� �"

 �����
� ��
�* U2� �$ �"�-��$ ��f	7E ���� `
 ��� )

) "$"  �+� $� @A ��%�� �� �+7�=05/0<P �"$" ��%�K$ .(

�� �$ �"�-��$ �-	� ��$ �$ �A�� �+7�= ���� �
$ "�A

���,  $���=$����" .�A�� �7  �� ��a$ J�7 
��� � I��

) ����7Hormesis XY�� )�#� "$�� �a�� W= ��$��$) (

�� ��(� �" ��-� J�7�	
$�> `
�h��[�> (���A  J�7

 9�2� ����-����A � � E�$E-fA ��:  �$ �a�� J��,

@7�R* �"�= ��7�+�  $�N ���, v�?� = ��$  $���=$  �7

� E���1> �$ �* �
 � ]V3 )��K �$ @7�= XY�� �m	� Z��

�%� ���$���=$  E�$ ��A  , @
$T>$ XY�� �7�N B(� "�A

]19 ���	(� 9�2� @
$T>$ �� "$"  �+� �+7�R* Q
��� .[

� ���, �"�� `
  $�	Y  �"�� J�7T� �
$Oo W
!� �" ��$���=$

  !  ���STAR ] E>�
 @7�=22@7�R* �
$ 4$��� .[   $�N

�>�
 �� ��  !  ��� @7�= EmI �$ @7�R* �
$ J�7  @
$T>$

1��2� �" ."�$" El��2� @
���, "��� �"�� E�(o _�$TN J$

� ���
�= �=$��a T
�G� �A  8�=�� `
  $�	Y

���,  �V��  ��� E��$�� J�����t����$ ~�h� � ��$���=$

  !STAR Z��a #�� �" $� �$��� = ��A�N �"�� J�7

75 �(���� E>�
�" ��� �" ���
�= ��N  @
$T>$ ��"�=

�� "] �72."�$�� El��2� @7�R* �
$ �$ ]c�K Q
��� �� = .[  
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 H*
1�) �5 I�J&� #3K�+ 5�3��)1*(& .78 5&)	<� �&  ���ß .Actin   "(M(&)GAPDH"(O)  STAR(P) � TSPO  #8 ��� (�)

) 5��>@2  Q��; )�) (����7�R� (.'=& ��	0 Q� �����  

  

  
  

  
 H*
278 O�S !���+ . ���  STAR "(M(&)  GAPDH "(O) ß .Actin (P) � TSPO 2;��<, �� (�)��TU0 ��� M<1:+ �����	0 �, ��
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  !  ���TSPO ��'��(�  $�%&� �" �"�� J�7


OP�  9�2� �� ��A50  �100 IU  �����
�E  � EV��

 ]BA) E>�
 @
$T>$ �7�A3 �$ �"�-��$ ��f	7 � � (

 �����
� �����������E  U2� �"25 IU  � ����� @
$T>$

  $T��98/0 ) �A ��7�+�05/0<P@�� .(   $T�� �
��

��'��(� �" @7�= U2� �
��e�� = �A ��7�+� �
�7

�������� �����
� ���E  ��� �
$ �$ = ��"�= E>�
�" $�

) EA$" 4��-� �7��%�� �l� ��05/0<P  �+� 4$�7�+� .(

I�I �c�" "$" �"��'��(� W&� J��,� �7  ��:

�	1� E>�
�" 9�2� �" J�$"  �����
� ��		=E   $T�� �

50  �100 IU �) ��N�(�= �"  8����22/90  � �c�"

13/90 I�I �c�" J��,�" U2� � EV�� (25 IU  �"

 �����
� ��N�(�=E )84/86 I�I �c�"  (J��,�"

) E>�
 @
$T>$05/0<P@7�R* .(  ��"�= _�$TN  $�N

 ( �
�����) `������, ��!����, J�7��t����$ �$ �"�-��$

�	1� @
$T>$ XY�� ��
���� �$"mRNA   !TSPO  �"

�A ����  $"�� ����", ��o. � �$ �"�-��$ �>�: �$ �%&

� ���	(� ���, �"�� `
  $�	Y  @7�= XY��  $���=$

]��3  U2� �" �mI��mRNA    !TSPO  ����", ��o �"

] �A ����  $"��1 @7�R* �
$ �$ ]c�K Q
��� �� = [

@7�R* ."�$�� El��2�  )E�$ ��A ��G�$  �	=�� = �
�7

 = E�$ �"�= E���TSPO ������* �$ �B
 J��(= J�7

7 T�	� ���� �" ����  ���� �" = E�$ J��t����$ J�7

] �	��7 J���[ ]^� �����9� Q
��� �V: .[ E�"  ���,

 �����
� = E�$ ��A _�$TNE b�� J�����  $T�� J�7

W&� ]��3  $T�� � $� �$ON ] "$" @
$T>$ �mI��12 �" .[

���I = �A �"$"  �+� �+7�R* J��K �
$Oo J�7

 �����
�E ]��3  $T�� � �mI��  � �7 @
$T>$ XY��

�� ��'��(� J�����  �
$ �$ ]c�K Q
��� �� = ."�A

] "�$" El��2� @7�R*7.[  

� Q
��� E�"  E�$  , �$ �=�K @7�R* �
$ �" ���,

 �����
� 9�2� �$ �"�-��$ =E  ����������� 9�2� �

 �����
�E �	1� @7�= XY��   !  ��� �$"STAR  #�� �"

�� �	*$! ��'��(�>�[$ 1��2� �
$ Q
��� Z��$�� ."�A  

 U2�  "�%�25 IU  �����
� �����������E W7 �  ��	'

 9�2�50  �100 IU  �����
�E �� ���I �" ����� ��$��

  !  ��� �� �
$T��TSPO  ! �$ =  $�%&� �"  ��\� J�7

����� � J����� ��.�A�� �A$" E�$ ]^�  

  

     
 H*
3 78 7�, !=�), .STAR  78 7�, !=�), � (M(&) �9, ��TSPO  ��&� V�=&), (O) 7&�	:0 �� ���fold change W�)X .

7�R� ��3	� )� �� �,�R+!�Y+ WD1Z& 4�C ����� [\= �� ��	0)� �&�5 !+ ������	0 .�
�, H+�
 !R��+5@ ���T1-  #)1�J ��	0

IU 25  2+�1��E "T2 - IU 50  2+�1��E "T3- IU 100  2+�1��E "T4- IU 25  2+�1�� 4�536(3���E "T5- IU 50  4�536(3���

 2+�1��E "T6- IU 100  2+�1�� 4�536(3���E !+.�
�,  
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���� ��� 	 �� !  

�  �����a �1�V: d��	� � J����+= ��(Y ��f+�$" �$  �:�a

%K �
$�I$ ��> ��G�$ �" = ������"  � J�	1� � ���� E
�

�� ��$"��3 � �B+� )������� J��
 �!��* �
$     .""�N  
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