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Abstract 
The goal of nutrigenomics is to study nutrients as signals that are received by cellular receptors, which can affect the genome, gene 
expression and metabolite production. In this research, to investigate the effect of cannabis seed on the fold change of carnitine palmitoyl 
transferase-1-B (CPT1B) expression in Baluchi sheep, 12 five-month-old male lambs were divided into two groups in a completely 
randomized design. The groups were fed with a control diet without cannabis seed and with a diet containing 10% cannabis seed. After the 
fattening period of 110 days, samples were taken from the heart, liver, testis, subcutaneous back fat and Longissimus dorsi muscle. Total 
RNA was extracted for Real Time PCR reaction and measurement of CPT1B gene expression change between groups. The change of CPT1B 
gene expression in liver tissue was significant between control and treatment groups (P<0.05). The expression of CPT1B gene was 5.74 
times higher in liver of lambs treated with Cannabis seed compared with the control group. The CPT1B gene expression in heart, 
subcutaneous back fat, Longissimus dorsi muscle, and testis decreased by 3.1, 2.36, 2.12 and 2.47 times, respectively compared to control 
group. Cannabis seeds contain unsaturated fatty acids and these compounds can change the fat metabolism in the liver through the expression 
of genes such as CPT1B. Therefore, it can be stated that, CPT1B is one of the effective genes in fat metabolism and the addition of cannabis 
seeds to the diet can have a beneficial effect on the animal's production performance by increasing the activity of the liver tissue. 
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�;� (a

.%"� ��- ��  

  

  
 @A
1�2 : .  B.3�� ���PCR %8 �� * &#2�� ; C.3 ��� 

β-actin %8 � (E>�)CPT1B  � ;�-1� ���� G�1 �� * (H)

 �C." )�I1cDNA  

  
 /�V�� ���  ��)�5 6
� ,Real Time PCR  7�

 �����1��5x Hot FIREPOL Eva Green  %'�-)

Solisbiodine�- ��81"� (&��1"� ,�R' ..  #�\��

�	'�) �7���� ���  ���*  @�"��  #0 #��  ���*

�f�> .�- ��81"� %�' ���7�" %'�- 9;���,�1"  ���

 �	'�) &
���*Real Time PCR #0 ���   ��1	' ���

 ) &(f�CPT1B ) �)�J ,2.%"� ��- �� #�R� (  

�  I
�1�%" 7� ���hReal Time PCR  7� ��81"� � 

/�� �U��) �,��h ,�\+�2009( REST 

)http://www.wzw.tum.de/gene-quantification/ ) (

 q),∆∆Ct  4������ ) �	1+�* ,��C 9�(Y� ) �
\V� ,��

#0 #��  CPT1B %+�  , & �> .M(C .�P�  .�Q') ���

 & �
7,� ���- ) ,�;�� 6�  (�1"�, �O���� ) %R5 ��b��

�-. �� 7� ��81"� �  9L�b ��� /��  ,�\+�SAS  �U��)

1/9 () ��� ��� 16�!���� �
\V� (  #��7h 7� ��81"� �  ��

LSD  .���- ��
�j�  
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 ;�)<2�2 : .  &���� ���Real Time PCR  � &#2�� ; C.3 %8 �� *CPT1B 

%8  �#0 �  ��� &C7�") (�� 9  %��'  �2 : ��)�1  

&(f� ��1	'  
β-actin  

���)� �7�" �1-�"�)  94  12 �j�C  1  

��D�� �(b��  
94  
55  
72  

1 �j�C  
50 ����2  
40 ����2  

40  

&
�p� q�1�*  72  90 ����2  1  

 #0CPT1B 

���)� �7�" �1-�"�)  95  3 �j�C  1  

��D�� �(b��  
95  20 ����2  

35  57  20 ����2  
72  20����2  

 q�1�*&
�p�  72  45 ����2  1  

  

)1                                             (Yij= µ + Ti + eij 

, 6
� .�� �, Yij,�', . ����R� ���- µ6�!���� . �9' Ti .

�2� ,�;�� &R
��7h i/� ) eij�2� . ���f &R
��7h &� �-� .  

  

�����  

���  ",� &   ������- �2��6 �)�* ���  ������,��

��  #0 %����+ �  yQ��� &u���	+ ���CPT1B  .�- %Q2

�1�
I )�'�)� ,��h�  , �-x ) ���(;$ 4�8L

 �)�J)3( %"� ��- �,)h .��  ��&
  ���J 7� �'

.�Q' #7) ���' �
��� ������- �)�b ��!���6  #7)

�5
��& � .,�)�5�!���6 �\+�
�  #7) ��x�  ���7), )

��!���6 +�D� zRf ���& d' ��  7� ���  �)�* ���

 �i� 7� &R
��7h ���,�;�� 6�  &�)�8� .�	1-�  ���-

�)� #7)�� ,�)�5 ) %R5 & �> %��Ur .�Q� #7) .

 �)�* 6�  /�* ) �" �-x #7) .�1"�, �O���� #7)

.�R� ����R� ,�;�� ) ���-  

 %�8�' & �
7,� ,RNA �81"� �  ) 7,�*h �0 7� �

 ���  ) �J) .7,�+)�1���18S  ) 28S ) �J) /�$

��� ��� +�r����;� , & T��U1"� ��� #�R� ��-  ��	�

 M"�	� %�8�'RNA ���;� &;' &",�  ���  .�  ���

RNA d� ) ��- T��U1"�  ���  /7x ,��j� 6���� 6�	>

 %f�"cDNA ���;� &��;�T��U1"� ���  ��81"� �  ��-

 /�V�� 7� ��  .�	1+�* ,��C & �
7,� ,�� ��,���� 7�

���;� %i(` 6���� ) ��,���� .��cDNA #h  �1f�" ��

 %YL 7� #�	�;H� ���  ) �-cDNA  ����*7�`h �  ��1 �

 z
 &(f� ��1	' #0PCR  ��DY� ) �- /�V�� &��;��

� %"  ,��C &",� ,�� �L, z
 7,�*h �0 �), ���h

 9�-) %+�*2.(  

�  ,�i	�  %YL 7� #�	�;H�Real Time PCR  ��m�� )

 &L�D1f�#0 �� #0 ) &(f� ��1	' �CPT1B  I
�1� 7�

a)t &	Y	� , z�5 z
 �J) .�- ��81"� a)t &	Y	� 

&b��H ����*7�`h 7� z
 �� ���   ��-#�R� ��	�  ��m��

 &L�D1f�#0 ��  9�- .� )3(  ��1	' #0 a)t &	Y	�

 ) &(f�CTP1B � �, #�R&� .��  

, %
�p�  &",� Ct �	'�) 7� 9L�b ���Real 

Time PCR  #0 #��  �' � #�R�CPT1B %+�  ,  ���

 ,�;�� �2� , %R5 & �> ) M(C .�1"�, �(P$ .�P� 

 ���' ������-%+�
  �
�\+� �Q' %+�  , #0 6
� #��  )

%+�
 #0 #��  4������ .CPTIB  ,%+�  �� �������,�� 

 9�- ,)4( .%"� ��- �� �
�;�  



�������  !�	"�#$%� #!& �	"�#& $���' �(�)	�� ��*+)	���$ ),�� ��-.��$ #!)	��& 
�� /&$ )��0 1� 2& ���3&� 
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��� 

 .�
��7h 6
� , 4)�8�&	�� �,�  �6 �)�* ���  &R
��7h

�i� 7�  �R� ����R� �Q� #7) ) %R5 & �> %��Ur �'

 I
�1��7���� ��* #0 #��  � CPT1B%R5 & �> %+�  , 

&� ��
3� �, �
�;�.  

 6�  �1"�, �O���� %+�  , \�� #0 6
� #��  #�\��

�)�*  �1"�, �O���� #7) �  %-��� &�)�8� &R
��7h ���

�� #�R� 4������ .�  ��;� �
��7h 6
� ,  �' ���

&(L� 7� &�
 �Q' %+�  /���� 6
��  d���� �1� ���  ��

& �> &� �� d� �' �-�   , �Q' #7) 4������ �  ��1"�,


��7h 6
� �  �]2[�1+�
 @�"��  .  #�\�� ������ 6
� ���

 ) ���7), #7) �
�\+� 6�!���� .&+�D� zRf ���

�)�* 6�  ,�)�5 &��
�5 #7) 6�!����  ,�;�� ) ���- ���

&	��  I
�1� .M(�� 6
� ��
3� , .�- ,� #�R� � �R�

��  ��81"� �' ���10 �L,� J , ������- ��� 7���� 

)�b� 14 5 �L,��)��6 �H 7� /�f
c ( �C �Qp �% 

��)�5 ) zRf ��� dP��6 &� /�f �\+�  MJ�� �����
� 

 zRf ��� ��D� ) ���7), #7) �-]15[.  

  

 ;�)<3�* &A��/ ������� LM4 N��C7 . ���� )�I1 ��O.�  %8 %�* ���CPT1B 

&	�� �,�  10 ������- �L,  ���-  ��,����  

04/0  05/±0 83/0  02/±0 62/0  (/�*�(�') �Q' #7)  

02/0  95/±1 64/43  89/±1 03/42  ��!���6 �5 #7)
��& ') ,�)�5�/�*�((  

003/0  02/±0 15/1  02/±0 33/1  &+�D� zRf ��� 6�!���� )�(�'/�* 7), ,(  

02/0  85/±0 73/211  62/±0 28/194  (/�*) ���7), #7) �
�\+� 6�!����  

09/0  25/±1 22/21  22/±1 76/20  (/�*�(�') /�* �-x #7)  

30/0  12/±1 29/20  25/±1 03/19  (/�*�(�') �" �-x #7)  

08/0 95/±0 26/2  86/±0 17/2  (/�*�(�') �Q� #7)  

10/0 35/±0 26/3  24/±0 10/3  (�1� &1��") %R5 & �> %��Ur  

15/0 14/±0 46/5 12/±0 53/5  �1"�, �O���� #7)(/�*�(�')  

70/0  89/±1 85/25  43/±1 71/25 (/�*�(�') ,�)�5 ���)� #7) 6�!����  

  

  
 @A
2 N��C7 �'�"��A
+ .PCR �* &#2�� ; C.3 %8  ��PQ  RA1 .)��� S� '��9+ ;8 �#"�112  �* &#2�� ; C.3 %8 �'�* L�<

 '� ����C"�cDNA �* �)
�C." %�T7 �U>� %��.!  V�� �C." )�I1 �).��cDNA &� .)
�*  
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 @A
3 B.3�� H�X &.�.� .Real Time PCR %8 �� *   � &#2�� ; C.3 ���CPTIB ��<� .�S �S .�.� ��& � * H�X�   �

�S �� 9'�=+ '�� 0� Y& %�T7 �)
 RA1 �).��  ��-C2�& %8 �� &� .)
�* 

  

  
 @A
4 %8 %�* Z� 61 ����	7 .CPTIB �� 9 G* ��561 �[C7 �� )��
 � ��	1 ���  L/�* �� �7�)��
 �7�� �*E#C\� ���.  

) �]*T: Testis) �C"�� �^��� $(LDM: Longissimus dorsi muscle) _#Q $(H: Heart) LT� &* : $(SBF: Subcutaneous back fat) $

) )M3L: Liver( )&.�� *  VP" �� ����5  $)���ns &.��  = ���(.  
  

  

  

  



�������  !�	"�#$%� #!& �	"�#& $���' �(�)	�� ��*+)	���$ ),�� ��-.��$ #!)	��& 
�� /&$ )��0 1� 2& ���3&� 

  

 ����24 �  ���	
3 � ���� 1401 

288

  

 d
\�hCPT1B  ��1	' , ���(' d
\�h z


 a�> �����"� #��"����'���V�7�	(   d
\�h 6
� .%"�

 #), , �, a�> �����"� #��"����'� �8��)

�,�	'�1�� �  ��p$ ��)�5 .,� �� #�R� ��  �' ���

 a�> �����"�y"�1� ��V�7 ��' ) 4�:���1'�) (4�:�

 #0 #�� CPT1B ��  , �, &;� �
�\+� ��.�	� 9 �j� , 

 #0 #�� CPT1B &�  ����� %Y� �����"� �
�" ��23�

�	��� a�>  �����"� .(4�1�;��5) _�Q-� a�> �����"�

 �����"� ) (4���)�) ���*) ����5 z
 �  _�Q-���` a�>

 ,��C ���*) ����5 �	> �  _�Q-���` a�> ��*]7 ) 11[. 

 a�> ��"�) 4����	�� ���;� ��� _�Q-���`  ����5 �	> � 

 #0 #��  �
�\+� MJ�� (���*)CPT1B &�  �-]7[ .

 #0 #��  �
�\+� .�' %"� �'t 9 �CCPT1B  %Y���23� 

 a�> �����"���V�7�	(   , d� &�
��), �(b�� , d�

&� /�V�� #0 6
� &�
��), 7� �5 9b��� ����- .��*

&� #�R�' �� a�> �����"� ���V�7�	(   �  �
� 

d
\�h�' ����1"�- MJ�� �	���1  �� �	 �
 ����� �f h

 #0 #��  �
�\+�CPT1B  .���- 

 #0 #��  z
�Y� ��Y� &������ d������CPT1B 

 a�> �����"� y"����V�7�	(   ��R� wUR� 7�	�

 &f�  .%"�q,�\* ��  �����"� �' %"� #h 7� &'�b

 a�>��V�7�	(  �  )��"� �����*�1�� ��� ��

���:)�1"�- ) �  /�"�� ���:)���Peroxisome 

proliferator-activatedreceptoralpha( PPARα MJ��

 #0 #��  d�i	�CPT1B  �����"� #��"����'� %
�p� , )

&� �,�	'�1�� , a�> ���-]11[),) . a�> ��"� �  

���� �������'� �  %����+ d
\�h CPT1B ��1	' &� .�- 

, ,�Pb .6�1��,�'CPT1B   ,��R` &(f� 

.�,�	'�1�� 9�"h�'-h �	(  �, �  9�"h6�1��,�' 9
�Q� 

&� �	' �� �5 7� 7�,�Q$ ��R` .&(f� �  d1��" &;
\�h 

#��"����'� &"�1" 9�"h .� �
 6�1��,�' %Y� ��23� 

CPT2 , %;" &�), ��R` &(f� �,�	'�1�� �  

d
\�h�' -h �	'�) �� ) 6;r R��9�  �,� )9�"h�'-h 


����,�� .�,�	'�1�� 6�1��,�' �7h &�.�- d� 6�	> 

 c
�H 7� _�Q-���` a�> �����"� �' %"� ��- wUR�

#0 #��  #�> &
��CPT1B  & �> d���� �1� ����� MJ��

&� �Q' ,���- ]13[. /�+)\
�  d
\�h 6
� &�FP$ ���

)CPT1B-M( �   , 4�-��(" ) M(C &�FP$ ���

��(" ) &1(�"���pC & �> �����- #��  �� ��� ]5[ .

CPT1B-M 9������ d�i	� ���  &(��$�'- ~�" , h

&� &�
��), �-� ]19[ ��Qj�� �' %"� ��- �p	R�5 .

9�1"� .4FP$�' -&� ,�p� �, 7F��'� �' h z
 ) �	'

d������  a�> �����"� #��"����'� �
�\+� ���  �,

&� �V
� �
�;� ]17[ .  

 &R�)�5 , &!��!> ��23��
��� d1��" �� �  , �����

 a�> �����"� 9
�+)�5 c
�H 7� �����#��  ~�" , #0 ���

 , & �> d���� �1� �  yQ����O���� Semitendinous  ,

��   ����*�,h �"�, ��� ���)Rasa Aragonesa ������,�� (

 %+�* ,��C]8[. d1��"�
��� k(1U� ��� �  �V	� ��

9
�+)�5 7� &8(1U� G��" ) a�> �����"� k(1U� ���

#0 #�� ��� &� & �> d���� �1� �  yQ��� �  .���-�,�H  �'

��  ����
���  �7h d1��" �  ��-�  �V��
 ���> )  ���;�

 9;���)�* �  ��
�j� , ���6��" 9f� 7� ���x�  ~�" 

 #0 #�� CPT1B �R� �,&� #�R� 6
� .��� # �' ��

d1��"  #0 #��  7� ���x�  ~�" �7h ���> �  ���CPT1B 

 , �O����Semitendinous Ex�;1b� ) ��"� #��"����'� ���

 �, �0��� ����� ���  a�>&� �V
�  �	
�;�]8[ .&��!	�  �'

d1��" ���� , 4�����b�
��� ��� ,��C k(1U� ��

&� * 4������ .����9 �C d���� �1� , &pJ�� #h  �� �V
�

&� 6
� .�-  , ��;$ ����� z
 9��- %"� 6�;� 4������

�-�  & �> %+�  , ���u�� a�", ) a�> ��"� \1	" ��� 

]20[. , �
��� q), #��  &1" �� #0 & �> �  }� �� ���
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�' ���5 �
�\+� , .&��b �'  #�� #0 CPT1B  %+�
 ���'

]12[ .��� , ����  ��!
 �' �- wUR� &p �R� ,�H  #�� 

 #0CPT1B ��> ,�  �V��
 ���>)�7h � 9;�� ���;�  (��

�)�* 7� ��x� ��� �
���  6��" 9f� , &1" 9�- �  ��-

�  ]4[.��  �
��� , ������- ��� ��23� &",�  #0 #��  �  ��

NPY &� #�R� ��  �
��� �' �� #0 #��  ������- ��� �  ��

NPY &� ���' & �> %+�  , ) �
�\+� �Q' , �, �' .��

�  I
�1� �  %"  #0 �), �  �r�b ��)�5 7� ���hCPT1B 

 �)�b �' ������- ��� �  �
��� gC�) , .,� %j ���

&� _�Q-���` a�> �����"� ) �Q' %����+ Ex�;1b� �-� 

b �� �, #�  , & �> g;V�&� ,��C ��23� %Y� �)� ��

��  �, �Q' %����+) d' �, & �> g;V� ) �� &� �� �	']23[ .

d� ������ , 6�	> , ������- ��� ��23� &",�  �!
 ��

��  �
��� ��)�5 , �' &1��;J , 6��0��� #0 #��  �  ��

 6��0��� #0 #��  .� #�R� �  �1+�* ,��C &",� ,�� �r�b

%+�  ,� ������- ��D� �2� , M(C ) %R5 & �> ��

 %"� �1-� �
�\+�]9[&��b,  .  �r�b ��)�5 I
�1� �'

 #0 #��  �' � #�R�CPT1B %+�  , M(C ) & �> ���

%+�
, �)�* &� ���' ������- ��		' .� �
  

 I
�1� �  �J�� � �  %" ��)�5 ) ���h  6�R�5 ���

&� .�' #��  6�	> #����  � 9��6
  �' �)�b ������- ���

&� _�Q-���` a�> �����"� �-�  �����"� �'�V�h7� )

#0 #��  c
�H 7� _�Q-���` a�> #�> &
��CPT1B 

&� �Q' , & �> d���� �1� ����� MJ�� �
��� �2� .���-

 #0 #��  �
�\+� �$�  ��)�5 6
� , ������-CPT1B 

 �Q' ,��- .%"�  

  

������� 	 ���   

 ��(' 7� &�� /�($ �U  &(�;�� 4F�DY� #�
�VR��

��p- ��!R�� #���' �	��  �   %Q2 , �,��;� ,�i	�

�� &� &��,�C ) ��R� .�� .�* 

!"�#� $��%   

��� ���* �� y"�� g+�	� �,���
#�*�	� ,��� �J).  
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