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Abstract 
In this research, the effect of feeding coQ10 and omega 3 fatty acids on testicular histology and relative expression of TGF-4 & StAR genes 
in Hubbard roosters was investigated. Forty-eight roosters, at fifty weeks age, were randomly divided into four groups and were subjected to 
the basal diet supplemented with  omega-3 (30gr), coQ10 (400mg) and  omega-3+ coQ10 (30gr+400mg) per day for eight successive weeks. 
At the end of the trial, all birds were killed and two samples were collected from the same testicle one of which was processed for histology, 
whereas another was snap-frozen in liquid nitrogen to assess relative gene expression. Results showed that seminiferous tubule diameters of 
experimental groups were significantly improved compared to the control group (P<0.05). However, leydig cell numbers and sertoli cells 
were not significantly affected. The relative expression of TGF-4 genes were significantly decreased in three groups compared to control 
(P<0.05). Birds fed coQ10 and omega-3 had significantly higher StAR transcript level compared to other groups (P<0.05). Results of the 
present study showed that addition of a mixture of coQ10 and omega-3 fatty acids to rooster`s feed, lead to improvement in testicular 
histology and genes expression related to spermatogenesis. 
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p�) ] �- �%E� #�:���Q%� [	� #$�1 ���S� �� >� .[

_�� #��) � �%E� �
v&� �� �1%)  �%I%����$S� #�%��

 ��%D �� �� $��
v&� .�- ��$;:&� �
> ���W �) �
>�x� �

_��  ��%D � ���� ���W #�%�� .�� �$':&� G3�� ��

 ���)BMS55  #$�� $) (.�
�  �:�D$�>� �+ *��-70 

,:�$& �B���) ���D  <��30 �%+��$� *EB �C%W�  ,
��>

p�) .�%/�" � .���- ���� ���W  H^ #�� �) $�

�) $��
v&� ��IX� G3�� �) n%��� GC:	� �
> #$�

�%+��$�) �C%W� [	� �$) �� �$) �& ��I
�D .���- ,
��>  (

 GQK�70   �=��80   �=��90   �=��100  �� �=��

�) H��� *�-  (,�� !�) �C%W� �& <��  !� $) �-�

 �%I%����$S� _��  �C%W� R
 �@C�15   �C%W�

*�- �\�l  �C%W� R
  #�$B !� $) �-�  �� #>$&��

u$;-) GQK� �%&�*�-  �%�$� �& (#>$&  !� $) �-�

W� [	� �
>�x� _��  �C%W� R
 #�$B GQK�  �C%70 

  �=��80   �=��90   �=��100  #��)) �=��

!� �) H��� ��  (#�%D  �� �$) �� ��I
�D  �C%W� �& <��

u$;- #��)) �C%W� [	� �$)  *
$E� �� .�- H$a�� (#>$&

�%E� #$��
v&� #��  .$�> $� � �- ���$/�" G�^ ��-

 �	:+�D ���W H^ #���E'� �/5B .��� ,)$
>��]11.[  

���� >� #�:��+��� #$�20 �:+�D TQe  �� >� ��-

) #��� ��Q&��Q%� b&�� �
v&�Ziess, Germany (

,SP" �%)��� �) �Ea� )Anmo Electronics, New 

Taipei City, Taiwan( z��) $)  ,
$S�100 × *EB

��I& p�$S- TQe �� �� _
�
^ � ,K���& #$�

 *?$��)39/0 ,I%�z��) � (Z)���:�  ,
$S�40  *EB

�K�K �@W #$�H�U&� >$& �) ��\  � �- H$a�� ,+�$F�

�%'�$%�>� #�%D .�  $��)  ��� *&�]10 � 4.[   
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 �
����� n%��� ��� ,&��) #��)Q10  #$��%&� �

$'�� !�"3 .0 ,/�� .$%)  �1%) �� #$�StAR  �TGF-4  

��:)� ��k	� �
� �) .���- ,)$
>�� RNA ��I& G�#$� 

.�- ��B �1%)  

 ��:)�30 ,I%� #$�� �� ��-�
�+ *+$) >� H�D80 - 

,:�$& �B��  #���� ,	%" ���) .��� �) � �- ��B ���D

�) *+$) � �- �:3���� Z
$� .0��:%�  .�- ��%)�� ,)�3

,I%� R
 ��IX� �:%KRNX-Plus ,I%� �� !�%� �) #�:%K

�) ���S� .�- �:N
�  ��- ���� ���S� #����  <��10 -5 

TQ��� �%�$� �) TU&  �-  �$�� #$�� �� �C%W� [	� <��

 TU& .�- ���� ���W200  ���S� �) H�+��I� �:%K��Q%�

�) � �- �+$A�  <��15  ���W >� T� .�- ���� .$Q� �%�$�

,:�$& �B�� �$E" �� �:+�D�) ���D   �C%W� [	� <��

���S��) $�  <��15  ��� $) �C%W�12000 �$E" #$�� ��  

,:�$& �B�� ���D ��- �$a
� ,
^$) >$+ .���- 0�%;
�:�$&

 G�$- ��RNA  !�%� �) ��)5/1 ,I%�  � �- GC:	� #�:%K

���S� .�- �+$A� ���$������
� .� �a? ���) $�  <��

15 �) TU& � �- ���� ���W �
 #�� �C%W�  <��15 

 ��� $) �C%W�12000 ,:�$& �B�� �$E" #$�� �� ���D

 Z
$� TU& .���- 0�%;
�:�$& ��� !�%� �� ��- ZSB

,I%� R
 � �- �:N
� ���$�� �:%K75  �+$A� .� �) �=��

�)  �$��� TQ��� >� T� .�-  ��� $) �C%W� *P� <��

7500 ,:�$& �B�� �$E" #$�� �� .���- 0�%;
�:�$& ���D

 �- �:N
� ��� 0�%;
�:�$& H$a�� >� T� ��- ZSB Z
$�

 �Pellet � �� �C%W� �	" #��) ��- G%QP� �$�� #$�

�) ��k	� RP3  TU& .*+�D ���W .�-50  �:%K��Q%�

RNase free  �)Pellet  � �- �+$A�  ��- G%QP�

!�%� �) $�  <��10  #$�� �� �C%W�60 -55  �B��

,:�$&   .$
$� �� .���- ���� ���W #�$� �) �� ���DRNA 

 ��
�+ �) ��- #>$&��B80 - ,:�$& �B�� GC:	� ���D

 .�-RNA  *3$& .$�> $�cDNA  ��
�+ .���80 - 

,:�$& �B�� *%;%� .�- #���E'� ���DRNA  �0 #��

.�- ,&��) �=�� R
 >�$D� 

�)  *3$& ��k	�cDNA �%Ea� $:Q
 *��- *%� >� 

�!�%���Q%� .��� .�- ��$;:& �
��� *%� �
� #$�RT  

�+$)  {�FN� #$� dNTP ,� bC+ n%��� �
�) .�	-$)

 �S
���oligo dT  ���S� �RNA  �
� .��� �) ��

��%���Q%��) � �:N
� $�  ��:)� .�- ��$;:&� �
> n%���10 

 ���S� >� �:%K��Q%�DNase ��%���Q%� .��� �) ��  $�

 �%� �:%K��Q%� .�- �+$A�RNase free  TU& .�
��� �+$A�

�)  <��45 ���S� �C%W��$':&� G3�� �� $�PCR  

)QIAGENHIDEN, Germany(  ���W *
$E� �� .�
���

���S� ��
�+ �) �� $�20- ,:�$& �B�� .�
��� GC:	� ���D  

 	��� #$�Real-time PCR  >� ��$;:&� $)

,=$F:3� #$��D>$l�SYBR Green PCR   *3$&

*��-  .0 >� � �%Ea� $:Q
-actin �) .��	e  ,I3�� ��:	�

 ,\�	
��+  #$�� � $��D>$l� <$FNP� .�- H$a�� �
>

�	%E) ���B �� .� *%K$5+ #)2(  .*&� ��- ���� .$P�


$�>� H$a�� >� T��$':&� $) �
>$l� #$� PCR b
��-  

.0 >� R
 �� �%dQ� *EB H>^	��� � $�#$�Real- 

time PCR )�  �a? �� �� 	��� #��B� .�- �:+�D �$�

15 �K�K �
� �) �:%K��Q%� >�  ���- ����+� �%
�� #$�5/7 

 �:%K��Q%�Master Mix >� R
 �� >� �:%K��Q%� R
  

�:%K��Q%� R
  *PD�) � *+� #$��D>$l� cDNA  �5/4 

.��) !� >� �:%K��Q%�RNase  ,� G%QP� ��B� �
� .��-

�) ,)�3 �K�K�
� �� �I=$+ �� � ���- n%��� �'
�Q
 $) $�

 ��  �$':&� �� �:+�D���W � �%E� .$�> �%) ,�$��� ,�$�>

 R	3 #�I+ �/5B R
 ��$��) .���- �:-��DPCR  G�$-

�$5+ ��$D R
  #>$&5 �C%W�  �� #�95 ,:�$& �B�� ���D 

50  �3�"10 �%�$� �� #�95 ,:�$& �B�� � ���D30  �%�$�

 ��60 ,:�$& �B�� �� #$E:�� �� .��) ���DPCR  �%K$�� R


.0 #��) !�| ,	X	��- H$a�� $�. 
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 C��'2 . �� ����� 0��$B ���%F+�\* �� ]$�%B 4�^XO0Real-time PCR  

Gene Orientation Sequences Product length (bp) Accession number 
-actin Forward ACGTCGCACTGGATTTCGAG 145 X00182 

Reverse AAAGATGGCTGGAAGAGGGC 

StAR 
Forward TTCAGCGAGATGGAGATGTCC 160 NN_204686.2 
Reverse GGAACACCTTACCCACGTCC 

TGF-4 Forward ACCTCGACACCGACTACTGCTT 86 M31160 

 Reverse ATCCTTGCGGAAGTCGATGT 

  

����,/�� .$%) �) M�)�� �%K�� #$� >� ��$;:&� $) .0

 .��$QS� � `��%K p����$�� >$& �%K$�� � # � �- ,Q%:�0

���� TU&,/�� .$%) >� G=$? #$� � .0*+$) ,&$	-  $)

 �
��GLM H��  �N��)} #�$�� ���+�1/9({(SAS 

Institute Inc., Car, NC) ) ��� #��)1 (�
�a� � 

�%'�$%� b&�� $�.��>� ,	5� w@& �� ,��� #���05/0 

.���- ��
$C�  

 �@)��1     (                             ij = µ + i  + ij 

 �� ij  ���$P� ���C�� µ  �%'�$%�  i  �$S%� ��� � ij  

.*&� 
$�>� #$@3  

  

��� 	 ����  

 ����
�a� ,����3  �
����� M�IN�Q10  #$��%&� �

 !�"$'��3 �) .��	e R
 ,:�� n%���,���%��� ,3�) �)  

�a	&��+ #$�*+$)  ,&$	- ��I& ���5�  ,K���& #$�

� _
�
^ �K�K �@W #$�H�U&� >$&  ���B)3 � ( .$%)

,/��.0 #$�StAR  �TGF-4  ���B)4 ���� .$P� (

.�-  ,P
$�>� #$��$S%� �����I& ���5� �) � ,K���& #$�

 _
�
^,	5�.��/� ��� �K�K �@W $�� #$�H�U&� >$&  ��

2��3,
$�  �
����� ��Q10  !�" #$��%&� �$'��3  �

� �� �� �� n%��� $
 ����� *+$
�%) ��  .$D���� >�

 ��) ��$-)05/0P<) (���B3 .0 .$%) .(TGF-4  ��

2��3,
$�  �
����� �� Q10 !�" #$��%&� �$'��3  �

 ����� *+$
�� �� �� �� n%��� $
�� ��  ��$- .$D���� >�

 ��))05/0P<  (%) ��2��3 �� �$� .��%� �
 ,
$�

n%��� �� �- ���$P�  �
����� Q10 !�" #$��%&� �

$'��3  $��$S%� �%C) $) �k� �
� >� � ����� *+$
�� ��

 .*-�� <�$;� .0 .$%)StAR 2��3 ��,
$�  ��

 �
����� Q10 !�" #$��%&� �$'��3  �� �� n%��� $
 �

 ����� *+$
�� ��%) �� ��) ��$- .$D���� >�  �) ��\ �Q


%) ��2��3 �� .0 �
� .$%) w@& �
- ���$P� ,
$� �

n%��� ��  �
����� Q10 !�" #$��%&� �$'��3  ��

 *-�� <�$;� $��$S%� �%C) $) �k� �
� >� � ����� *+$
��

)05/0P<) (���B 4.(  

�:+$
 �
����� .���+� �%�f� �A$? ���� #$�Q10  �

$'�� !�" #$��%&�3  � �1%) ��QISe � �$:3$& g;? �)

.0 .$%) �& 
��+� $) #���$) $) b/��� #$� ��

2��3 �� ,:-�D �K�� #$� .*-�� ,���3<��%%�� �� 

2��3$� G�$- �$�  �1%) .>� ��I& ���5� �$�  #$�

T�  ,K���#�� �
v� $� �
�- �K�K#$� H�U&�  >$&  �$�

���5� ��I&#$�  ,��D��$��U&� �%�$��U&� � *kIl  H�U&�

�� ����� �$� � ���5� � �>���� ��I& #$�  _
�
^  �Q/-

 ,S&v����� <��@W ,)�" ,S&v��:%& � �$� ���5� 

2��3 �� #��	��:%�  #���$) �$� nB��  ��� #$�

 �-]20.[  �����$3TGF-β  �%�C� �� �� ,SE� C�

 �&v��:%&T� �%�C� >� ��$D�	" C� �%� � �:�� �� #�

H$�%�*EB ,K�I& �%) ,�$&� *+$) �5&�� � #>$:&�S� $�

,� $;
� �	
$S�]16[. TGF-β  $) ��:�$+ R
*%K$5+#$� 

,� s�	:��-$).  r%\*%K$5+ #$� � ,K�I& �
$S� >� .�

,K�I& V�$3 TQ
��$� R
�X� $� ,K�I& �-� �$E�  



3���40%   �5) 0%6   ���   ,6��  �)
2   �   ����   7/2   �8  TGF-β4  �  StAR  ��   ���9   :�%; ���  <3�"� ��
    �� =/*$>"?  Q10   �  0����� @%A �(B03 

  

  

 ����23 �  ���	
2 � ������ 1400 

397

�&$� !���& � G
�5�� #$� ,	S
� ,)$E:K� ��%�: ,� �-$)

 >� ���I&�$�I:N� #,; ISB >�� ��I&#$�T   

0$+���$�$�  *%&�	%���� � $�*&v)��/%+ w-�� $�

,� .��- ��  �%	"e��, &�%��:% & �� �� *&��$	'%  ,�� 

K�I&, �) �� � ���� C�#�$% *+$) >� $�# �� .�)  .�"

I�  nIW  ��� �% )  �/��1% $� ).$% �, ��-. 
��+� �.��% 

TGF-β + >��) $)>��/% I� �% � *)$
 $&�$�,
 I� ���� � �%

�1%) ,����$� .*&� M$/��� �� �*+�P% #$� 3��%  .$P�

�, ���  ��.��%� �$� TGF-β �, �	����  ���� �
�

,
$&�$�$�  Z@W �� �	�]12  �13[.  


��+�  �& �$� w@& �%����� ,�
���� StAR � 

 .� ,� �� jC� �� �$C:�� ���:�I� �) .��� #��	��:%� >� 

G
^� �$� #>$&�%x��:&� *kIl � .��:&�:�� �� 

��I&#$� _
�
^ p�� p���D ,
��X= ��- *&� .

��B� ,':�/S� ^$) �%) �%K�� .��:&�:�� �StAR   .$P�

,���� �� 
��+� w-�� �QS� .��:&�:�� *&� ,-$� >� 

�$C:�� ���:�I� �) #��	��:%� .��� �-$) ]14.[ 

�$Q
���  ��>� #$��) G%K�   .��:QK� �:+�D �) �$
> G
$S�

��QK�� �) n%&� �e$) �ISB >� $� !�" #$��%&�

.�%&��%��� � R
0�K�%) #$�$Pl .�  $�,� ��  ���-

��I& #$Pl ��QISe � �$:3$& �a%:� �$"� �� �1%) �� $�

,� �v:3�] �	
$S�15.[  

 �
����� $) �
���  �
� �) .��+�Q10 ,:�� R
 �� .��%���

��I& n
�N� >�  *&� ,)�" �� ��IX� � ,K�I& ��Se � $�

 �$E� $) #��	��:%��$Q
��� .�%&��%����� >� ,)�" #$�

,� #�%D�IB $��%U%K�� .�	�  �	I) !�" #$��%&� �%	"

$'��) s$/-� �%l �%a�>3��I& z�� >� #�%D�IB $) ( #$�

 � �$:3$& �� �� ,SE� C�  �%���%��� 	� �)��) �� �1%)

] ����� #���$) g;? � �1%) ��QISe5  �9.[   

��I&�@W � _
�
^  ,K���& #$� �K�K #$�H�U&� >$&  ��

 �&58  �� ,':;�GQ- ) #$�1) � (2 ��- ���� .$P� (

.*&�   

  

 C��'3 ?"=/*$> %`0 .Q10 �(B0 @%A ����� 0 �3 C$M  �0�&� %� (�(B$K� )�K$K %aU � b"�"� !2K$�%  ��� L%c 0 ���  �� +� 

:�%;2�
$F �K$B ��� 

�a	&��+$�  
$��$S%�  

SEM  P-value  
��$-  $'��3  Q10  Q10 $'�� +3  

,K���& (���5�)  139  152  5/158 163 90/6  1001/0  
R
�
^ (���5�)  113  118  4/134 138 25/13  524/0  

�K�K �@WH�U&� #$� >$& (�:���Q%�)  b 15/0  a 18/0  a 19/0 a 18/0 008/0  0223/0  
a-b , 0 �0� 2)&B #"�� %� �� ���dB�/ N�%� �� �0�^0 4���� :)05/0P<(.  

SEMS�(/��B ��0�/�� 0 N0%�/0 :.  

  

 C��'4 ?"=/*$> %`0 .Q10 �(B0 @%A ����� 0 �3  %� (�(B$K� )27/ ���� �8StAR  �TGF-4 :�%; ��2�
$F �K$B ���  

�a	&��+$�  
$��$S%�  

SEM  P-value  
��$-  $'��3  Q10  Q10 $'�� +3  

TGF-4  a00/1  b67/0  b76/0 c48/0 026/0  0001/0<  

StAR  b 00/1  b57/1  b40/1 a98/3 14/0  0001/0<  
a-b �0�^0 4���� :2)&B #"�� %� �� ���dB�/ N�%� ��  , 0 �0�)05/0P<(.  

SEM.S�(/��B ��0�/�� 0 N0%�/0 :  
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 QR
1�9�� ,6�� .. A !���
 ��%F :B�(B0 ��%F :3 !C ��%F :CoQ10 !D�(B0 ��%F :3 +CoQ10  C$M  !2�6�� C�B%/ g"0%
 !

) 2K$�% S) b"�"� C$M  !(Lb/� !( �=�B*H&E 2"�	)F�=� !X40.  

  

  
 QR
2 .�K$K %aUL%c 0 ��� h�=�) +�   Q> 2"�	/100:�%; �9�� (���B ���2�
$F �> �� b/� S�M�>$��	�- S"+$i0 b/� �=�B* 

��
 �/�$�.  

  

,� �%CX� �
� >� G=$? [
$:� 2$&��) .���+� $) .���

 �
�����Q10  !�" #$��%&� �$'��3 �)  .��� ��%B

2��3 �� �� #���$).�%PN) ��/E) ��� #$�   

  

������� 	 �� !  

) ���S� �e��� ,�$E& *��- H�:X� *
�
�� >��  �\$3

*
$S? ZSB �� ���>�� #$����� #������S� �%E� � $�  #$�

,� ,�����W � �QP�  ���� �
�.���D  

"#$� %�&!  

%�� ����� ��B� .$D�	�
�� b&�� Z+$	� ��$5� ���D. 
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