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Introduction: Considering that soybean is mainly used in human nutrition and 
its meal is mostly used in poultry feed, and also due to the high price of 
soybean meal and its impact on the cost of each kilogram of feed, using of 
other protein sources such as camellia meal in the diet of fattening lambs can 
reduce the need of soybean meal for ruminant animals. Previous studies have 
shown that camelina meal with a suitable percentage of omega-3, crude 
protein, crude fat and poly unsaturated fatty acids (alpha-linolenic acid) makes 
it a suitable feedstuff for livestock, poultry and fish. However, due to the 
presence of anti-nutritional compounds such as trypsin inhibitor and 
glucosinolate, the limitations of camellia meal should be taken into 
consideration when used in the diet of animals. In many experiments, it has 
been determined that camelina is a plant resistant to harsh weather conditions 
compared to other oil plants, has a high yield potential, and it has been 
reported that it is possible to plant it in crop rotation with cereals.  In this 
study, the possibility of using camelina meal (CM) instead of soybean meal 
(SBM) in the diet of fattening lambs was investigated.  
Material and Methods: Twenty-four male lambs aged four to six months 
with an average weight of 34.21±2.18 kg in a completely randomized design 
with four treatments and six replications were used. Animals were placed in 
the individual cages. Treatments included: 1) control (basal diet containing 
SBM), 2) basal diet with 33% replacement of SBM with CM, 3) basal diet 
with 67% replacement of SBM with CM, and 4) basal diet with 100% 
replacement of SBM with CM. Ruminal fluid was taken by esophageal tube 
and blood samples were taken from the jugular vein on days 0, 45 and the end 
of the experiment.  
Results and Discussion: The final weight and daily weight gain were not affected 
by the replacement of oil meals, but it caused a decrease in dry matter intake 
(P˂0.05). Ruminal ammonia nitrogen concentration increased in a way that was 
significant in 33 and 67% replacement (P<0.05). Volatile fatty acids concentration 
and pH were not affected by treatments. The total population of protozoa and genus 
Entodinium decreased with the increase in replacement percentage, and according 
to the interaction effect of time and treatment, the population increased with the 
increase in the duration of the experiment (P<0.05). The concentration of blood 
urea increased with the replacement of meals (P<0.05), although this process was 
influenced by the interaction of treatment and time. With the complete replacement 
of meals, the concentrations of blood cholesterol and triglycerides increased 
(P<0.05). Malondialdehyde in the blood of lambs was not affected by replacing 
SBM with CM.   
Conclusion: According to the results, camelina meal can be used instead of 
soybean meal at a maximum level of 67% in diet of fattening lambs.  
 

Cite this article: Shirnegar, Z., Hozhabri, F., & Nooriyan Soroor, M. E. (2023). Replacement of soybean meal with 
Camelina sativa meal in diet of  fattening lambs: effect on performance, some blood and rumen  fermentation 
parameters . Journal of Animal Production, 25 (3), 255-266. DOI: https://doi.org/ 10.22059/jap.2023.354050.623726 
 

 

© The Author(s).                                                                  Publisher: University of Tehran Press. 
DOI: https://doi.org/  10.22059/jap.2023.354050.623726    

 



  
  

 
گاه ���ان  ا��شارات دا�ش

  �و��دات دا�ی
Homepage: https://jap.ut.ac.ir/ 

 X۹۹۴-۲۳۸۲شا! ال��رو�ی�ی: 

 

��������  ��	
 ����� ����� ���� �� ������� ����� ���� ������� �� ��� :��� �! ��"

��
��#$	� ��"� �%��& ���'(    
  

������� 	�
�1 | ���
 �����2   | ���� ������ ��
	��	 ����3  

  

1 :������	
 ��	�	 �������� ���	
 �����	� ���
���� ������ � ���� �����	� ���	� ���� ��  .shirnegarzahra@gmail.com  

2 :������	
 ��	�	 �������� ���	
 �����	� ���
���� ������ � ���� �����	� ���	� ���� ��  �#�$%� ���%��� .hozhabri@razi.ac.ir  

3. ��  ��	� ����� ���
���� ������ � ���� �����	�  ���	
 �����	��	�	 �������� :������	
 �menooriyan@razi.ac.ir  

  

� �!� "�#$%	  &'(��   

 :� �!� *����'�() *+�,�  

  

  

��+�, ���-��: 29/10/1401 

��+�, ������ :30/05/1402  

��+�, ./�0� : 31/05/1402  

��+�, ��12�	 :20/07/1402   

  

  

  

��34(5	� :�
   


	34 56 ��'�7�	  
�8��%7�   

9	
�: ;��<8 =�>  
��7����  

���7���? �@�A7�   

����	  ��7���� �+�B�� �	 ���CA�	�D ��E �D �7E 
� ���� �+�B�� �
	�) ��'�	 ���CA�	 �D F%7D �  
��6

 � �D G	

��6-  IJ K7���7� �D �'�� ���18/2±21/34 
� � ��7�  MN =+�OPQ���  
� �4��R8

SCO 
� 
	�8 IJ � 
�T78 
��6 ��	C�	 ��'��
D .�J  ;��J ������? ��'
�T781-  ���U ���) �7E
 �(�'�J) ���� �+�B��2-  �D ���) �7E33  ���7���� �+�B�� �D ���� �+�B�� ���X���E �Y
�3 -  ���) �7E

 ��AZ�67  � ���� �+�B�� ���X���E �Y
�4-  \��8 �<T�J ]��� .��D ��7���� �+�B�� ���U ���) �7E

���T� � �� �+�+��
 
� ��  ^	�� _'�7� �	 ��: ��' �CY ��'45 �D �	 �
�� ����) � �A4  �'

 ��� I�	X4	 � ����� ��� .�J�+�B�� ���X���E 7`a8 FZ8 ��	��
 I'�� =<� ��	 F4�� 
	O �'

) �J b�: ���� cR�05/0<P�D F4�� I�	X4	 �<T�J ���7���? �@�A7� Fd�e .( ��Z�  
� ��33  �
67 ��f� ���X���E �Y
� �'�7�	 Fd�e .��D 
	� � 
	34 56 �pH  .F4�� 
	O ���X���E 7`a8 FZ8

 `	 �D �E�8 �D � FJ	� ��'�� ���
 ���X���E �Y
� I�	X4	 �D ��7����A�	 S�E � ?���8�) ;� F7fTE

��D ���	X4	 F7fTE ���
 �
�� #�N I�	X4	 �D �
�T78 � ���� ;D�,A� ���X���E �D ��: �
�	 Fd�e .
�+�B�� J	� ���	X4	 ���
 �'F�  FZ8 ���
 K�	 ��6'7`a8 .��D ���� � 
�T78 ;D�,A� `	  ���X���E �D

�+�B�� ;����8 � #�A%�� Fd�e ��' F4�� I�	X4	 ��: ��%7� )05/0<P( �E�8 �D .;Y�U g��A� �

��  ��7���� �+�B�� 
	�) �7E 
� �	�8�D ��E  h�	�U ij� 
� ���� �+�B��67  ���CA�	 ���X���E �Y
�

.��  

  

:��62�	 J7
��� �	'�k D(' ���4�K � k
����� 
�� ��TZ� '	D	7l )1402 .(�E�X���� �+�B�� ���� �D �+�B�� ����7�� 
� E7� �D ��' 
	�)� :`	 D 

����T� :D�  �B��	4 ��' ��:� � Tm87 �<T�J . ������	� n	�7+�8 �25 )3 �(255-266.  
DOI: https://doi.org/10.22059/jap.2023.354050.623726  

  

:J�� �	�8 �����	� n	
��A�	 �%�o�          .             © .�� ��%���  
  

 
 
 
 
 



�7�8��69 � �:64 ���� �� � �:64 3��4��6 �� 7�(� (�� �
 �	��/ :�;	 �� <��&3�# =��9 ... �	��&�
 � ������� 	�
� /   257 

1- ��+,�  

�	
 �D ��7� �	pe �	D �>�,8 I�	X4	 � ���E F7fTE I�	X4	 �D K7�a8 �	D ����	 
�� �	�� �� G�%U	 ��7$8�) � ��	
�: .��J

lA%7� 
� �4N�	�����	
 � ��	��
 �J
 h�	�U �D ��7�
 �	D �D ���D
	�) ��' 5��j� �	� n�E�7AU	 K7�a8 ��D �(��  �D

;D�O F7T'	 ��7$8�) q�Z+  � �	� ��7��
�� K7$8�) K7D #��f8 ��� .�
	� ��E�8��J K7�a8 �	X7� �� =<� ��7E 
� �J
 I'

���m�  ��'��  ]4� � �7E FT7O I�	X4	 ��	��D �	 �A� �(���� ���J )Atkinson et al., 2007( .��	�  �	 ��� ����

�	�	4 5�e� � K�8�7�	 ���+	 � ���D ��r�D K7$8�) � �@�	 ���U �� F�	 �'�7  K7$8�) ;T�� K�8 ��7�? P�A<%� �	

�
	� l' �<����� �D ��	  ;7+�l' � �
	� ��E� #�RZ� K�	 �	D �	� � 
�7N Ff�Y K7D �� �AD�O
 K7�6�  K�	 �r�D P�A<%� FT7O

I+�6 ���RAO	 q�Z+ �	 �	� �7E 
� �? �	 ���CA�	 �#�RZ� K�	D��D .F�	 X7��	D� �D ��ps8 K7RRmA� ����	  ���X���E #�<��

K7��) t�A<%� �AT7O �D � u�
	 �D ��7$8�) ]D��� � 8�� ��J ��� FD�O
 I'�� .��J�D �	 ����	��	� �+�B���D ��e�
 ��'  �	���

<���� K�X���E�	D �  ���CA�	 ������ ��J��e�
 ��7  ���7�� K�	 
� =���� ]D��� �	 ��� . -  ��� �D ��7���� .F�	 ��7���� ���
	�

��T�� 	�78�� ��7����1  ���U) r�D ���T� ;7%��A) .F�	 ����7�	D ��	���: �D v�fA� ��+�%�� �'�7 1500  
�A�' 
� � ��7�

 � 
pD ���T� K7���7�37 �Y
� Ke�
�D �? KA4 
	O ����	 � ��7�
 n�<`	 �D �	�	 \�	J 
� ��7���� ��7  
� (  ���X  �	���

 ��J u
	X  �nQe �D 5���8 
� =����F�	 )Kahrizi et al., 2015.(   

  

2- ���.�!  /" 0!  

 �r�D F7C7����	 �Y
� g�) �D ��7���� �+�B��-3 �40 K7$8�) �Y
� ��: �10  �812  �Y
��D6  ��: �3500  �+��

�D �	�	  '�� ��7�  � 
�7N ��	� ��ps8 
� =���� ��	pe �7E b� �D ;��<8 	
 �?F�	 ��� �'�� )McVay & 

Lamb, 2008.( ��	� Ke�
 ^	mA�	 �	 �� ��7  K�	 �+�B���� ;Y�U �? ��'  ��'�7�	 � K7$8�) �	 �D�: ]<�� ���J

�� w��x� ���D ��6 �D y�<J	7e 56 �J�D )Hurtaud & Peyraud, 2007 .(�	
	� �+�B�� K�	 �7�	 K���6  ��7�?

K7��z8 ����� �
�> �K7��7A�� K7+	�� K7��+�  K7�r? ;7�4 � K�X7+�D6 �	 ��r�D �Y
� .F�	 	
 �? y�<J	 7e ��'

�� ;7��8 b7�+��7+ �C+? �7�	cR� F�Q� �	D �� �'� F�	 u�
	 �D � �7C� 
�7%D �� ����  �	l�� 8 Y��� K�

�� �? ���f� �
�J	 C%4 � l7%�� �l7��A) �D �	�8�� )Cherian et al., 2009.(  ��7���� �+�B�� � ���� �+�B���	
	� 

�� �ps��> n�<7�8 l�� �� ��J�D 8 n�<7�8 K��ps��>  �+�B�� 
� � K7%{�8 �����
��� ���� �+�B�� 
� ��E��

) K7%{�8 �����
��� ��7����12  �828 ��7� D �U	� ) nr����� ��  � (� 4/34  �83/36  ��J u
	X  (�  D #����7�

F�	 )Woyengo et al., 2017 .( �D �E�8 �D� ��7���� ��7  n�7Y�R: �D d� � �? ��TJ�
	 ��	�4 K�	  �� �� 
���

 ��e�
 nr�RZ� �����7�I7D 8 F7C7� �D � 8F�	 �? �	 ���CA�	 ��D �	���  
�7N � �	� �7E 
� ��e�
 ��	� � �+�B��

�D ��E  ���X') ��e�
 ��'�7 7d�  ������ ������D �'	�: )Kahrizi et al., 2015l' .( K7�6 ��D �	 ���CA�	 F��  ��	�

 � 
�7N ��ps8 
� �? �+�B�� � ��%�	 ��ps8 
� �����D ;7+� �	   ���D�?  �7`a8��T8 FT7O D �
	p   � ��7� ' ��J

�D �7E 
� ��7���� �+�B�� 7d� ��� ��7$8�) ]D��� �	 ���CA�	 ����	 �9	
�:�� �
	�) ��'�	� ��7� ��	�8 ��'

��
	�m�� � �'� I'�� 	
 ���� �D ����D ;7+� ���	 56 ��'�7�	 ij� � ��7�? ��'�7�	 ;74�)-3  �+�B�� 
� =����

�	D ���7����  K7�a8�D =���� �	� �@�	 � ��7$8�) ��7� �� d� ��'�() 
� K�	 D ��Q� .��
���CA�	  �	� �+�B�����7 ��

�D �E� ��� �+�B�� ij� �8 �10 �: ���� �Y
�b E7�D � �'� 
	�)� Y�87 �) F�	 ��JNazari et al., 2022.( �D 

                                                                                                                                                            
1. Camelina sativa 



258                                        ���� ����	
�� ��� ���� � ���� ���� � ��
�1402 

 K�	 
� 
�d�� K7T'I'�() ����	 � ��7���� �+�B�� �D ���� �+�B�� ;��� � �B�
�8 ���X���E �B��7`a8  D �?

F7+�D�A� �:D � ���T��B��	4 � ��: ��'�<T�J ��' �	��
D�
��  .F4  
	O              

  

3 - 2 �/" 0! �
��&  

F<O	� � ��	
 �����	� �f7<N ]D��� � ��
���� S��) �
	���C��  
� >�U �f+�j� �	 n��	�7U v<N ;Tf+	
�A�� �A7T� 

|Q:	 
�� �D n��	�7U �����	� ��	
 )�� �
�TJ 31 -1 -396 (��B�	  �	�f8 .�J24 
��6 � �D G	
 - �'�� IJ  �D ��D��

��� K7���7� 18/2±21/34  ��7� ��	C�	 SCO 
� � l7%,8 ��}
 IJ ��  
��6 �D �4��R8 PQ��� MN =+�O 
� �

���J �
	����.  ;��J ������? ��'
�T781 -  ��AZ� ���) �7E100 �D ���� �+�B�� �Y
�  k(�'�J) ��7$8�) ]<�� �	���2 - 

 ���U ���) �7E67  � ���� �+�B�� �Y
�33 ) ��7���� �+�B�� �Y
�33 �Y
� k(3 -  ���U ���) �7E33  � ���� �+�B�� �Y
�

67 ) ��7���� �+�B�� �Y
�67  � (�Y
�4 -  ��AZ� ���) �7E100 ) ��7���� �+�B�� �Y
�100 �D �4R� �7E .��D (�Y
�  �'

 ;��J30  � �4��� �Y
�70  #��E) �A��%�� �Y
�1�+�B�� ���7T7J =7�8 .��D ( ��E 
� X7� ���CA�	 �
�� ��') #2 �z	
	 (

�D ��	
�: ��7� .F�	 ��J #�	�E G��	D �') �
	���A�	NRC, 2007I�	X4	 c�' �D � (  ��	��
 ���200  l7d�8 ��
 
� � 

�D ���8 � l+�� 5? � ]���8 FD�� �� 
� �	��C��  ��7��
�� ��	��
 9	
�: .�J �	� 
�7A:	 
� u
�) �
�� #�N 
� �	�? n
�Y �'

+�B�� .F4  
	O #��E) ��7���� ��e�
 ��	� �2�	 ( I�	� F�J ���A%7D �CJ ��7�D �������  .�J �7�8                             

  
C��7 1 .�7E ���7T7J =7�8 � ��	
�: �	�� I����? ��' 

(��7 	87	  
91����D �
����+1  

�
��   ����+1   ����+2   ����+3  

���  24/29  23/29  24/29  23/29  
�E  30/17  18/17  13/17  11/17  

n
~  39/18  43/18  38/18  37/18  
G�<�  13/4  69/3  68/3  67/3  

���� �+�B��  56/19  22/13  92/5  -  
��7���� �+�B��  -  56/6  81/13  71/19  
GQ� 5�%)  07/8  09/8  07/8  06/8  

l��� n��D� �D  34/1  35/1  35/1  34/1  
���f� ;T�� -��7��A��  79/1  80/1  80/1  79/1  

�
�	   --  27/0  44/0  54/0  
bT�  18/0  18/0  18/0  18/0  

(b�: ���� �Y
�) ���7T7J n�<7�8  
b�: ����  85/95  67/94  12/94  45/93  

A%��:  04/9  95/8  66/7  57/6  
��: K7$8�)  95/15  94/14  67/14  12/14  
�8	 �
�R�  75/4  40/5  11/6  42/6  

 #��Z��� c�7+	�h�: �����J 
�  00/34  70/32  00/31  70/29  
 c�7+	#��Z��� ��7�	 �����J 
�  80/22  68/21  31/21  98/20  

;D�O �@�	 l%7+�D�A�2 (� ��7� 
� �+�����)  73/2  73/2  69/2  71/2  
1. 
�T78 k���� �+�B�� ��AZ� ���) �7E :�'�J1 �D ���) �7E :33 
�T78 k��7���� �+�B�� �D ���� ���X���E �Y
�2 �D ���) �7E :67  k��7���� �+�B�� �D ���� ���X���E �Y
�


�T783 �D ���) �7E :100 .��7���� �+�B�� �D ���� ���X���E �Y
�  
2. �<��Z�  #�	�E G��	D ��JNRC )2007 (  

 :*���f� ;T��- ;��J ��7��A��500000 K7D �U	�  K7��A�� ���T+	A �100000 K7D �U	�  K7��A�� ���T+	D3 �300 K7D �U	�  K7��A�� ���T+	E �180  �l7%�� � 30  � 
 �C%419  �l�X7�� � 60  �l��� � 3000 ��7� ���
 � 3000 ��7� �K'? � 2000 ��7� �X���� � 300 �7�� �S� � 100 ��7� �F+�<� � 100 ��7� ��� � 12 

��7� �l7��� � 1000 ��7��A�? �  � �	�7%�	1000 �� F�	�� � .�J�D  



�7�8��69 � �:64 ���� �� � �:64 3��4��6 �� 7�(� (�� �
 �	��/ :�;	 �� <��&3�# =��9 ... �	��&�
 � ������� 	�
� /   259 

 C��72  .�+�B�� ���7T7J =7�8�7E 
� ���CA�	 �
�� ��7$8�) ��'(b�: ���� �Y
�) ������? ��'  
  F1= (���  �2G4�=  H�= ��I+��/  H�= 9��'  NDF  ADF  

���� �+�B�� 21/90 94/5  43/41  89/14  23/24  43/12  

��7���� �+�B��  53/94  62/5  1/31  15/25  68/25  26/14  
NDF #��Z��� c�7+	 =  k�h�: �����J 
�ADF  #��Z��� c�7+	 =��7�	 �����J 
�  

  

;��J �<�,8 ��XB8 ���� b�: )u�
 �
�TJ 15/930(� � A%��: )u�
 �
�TJ 05/924( �8	 �
�R��  u�
)

 �
�TJ39/920 (� K7$8�) ��: )u�
 �
�TJ 13/984( G��	D u�
 ) ������7)AOAC, 1995c�7+	 �( #��Z��� 
� 

�����J ��7�	 � �����J �h�: v<N  u�
Van Soest et al. )1991 � ��B�	 (@�	� +�D�A� ;D�O7l%  #�	�E G��	D

NRC )2007�J �
�?D (.  FO� �D #�A7B�� ���	8 �	 ���CA�	 �D �4R� 9	
�: 
	�,� ������ ��� ��7+�	 ���5±  � 

b<� �	� ��'�() K+�� 
� ��	��	9	
�: �	 ;<O ��U� ' 
� �	� K���8 .�J F<` � �7  � �J ��B�	 i<Y ���� �'�

��	��	 ��� K7���7��7   �+	�A� ��
 �� 
� ��J�D �	��� ` ��U� �? ��� ���	��
 ��� I�	X4	 K77f8 F�E .�J F< ���

�D ' �'14 b� ��
��	��	 
�D �7  ��	��
 ��� I�	X4	 S{� .�JG��	D  �
�� ;� 
� �D ' �	D ��7� 
 u�


.�J �<��Z� u
�)   

���T� �CY ��'��
) ��U� �� 
� ��: ��'45  �T� #�7� �D ��� \��8 � (u
�) �
�� ����) �18  �	 _'�7�

���T� .�J �A4  ��  ^	�� ��: ��'�+�+ ;:	� �D P�f�� ���� ���U �� b�) �'��,f�	�>  ���D �� b� � K�
�{'

 ������,f�	�> ���T� �	 .�J ;,A�� (�� ����	�E F�E ���� ���U ��: ��'��,f�	�>  �F���8�T' �Y
� K77f8 �	D

#�D��  u
�TJ�7C� � X�O ��' �����7� �D���T� .�J ���CA�	 �
�� � ���� ���D ��'��,f�	�>  
�� �Dg × 15000  �

15 �A��� �E
� 
��6 ���� 
� �,7O� ���J @�7C�A��� �	  � 5�78��7� ;:	� �D ��J 	�E ��T�Q) S{� �� ��'

��7���	��	 ���� �8 � ;,A�� �A7+�B��	4 �	 b� ' �7  ���� 
� ���7T7J�7D ��'20- 	�����B��	4 .���J �
 ��'

�8 �X��� K7$8�)�{7+ �;� K7$8�) �K7��<+? ��
�	 �#�A%�� ���%7�  K7��) � r�D �+��6 �D ��'1 F7� �	 ���CA�	 �D ��'

G
�) F�J  � ����?G��	D �7Y�8 u�
 ���A�� �	 ���CA�	 �D F�J ��J 
X�r��?�8	2 ��+�� �:�J ����7'�+?  F�E

�7{7+ ��7�	�7%�	) �	X7� IB�� 
� �' � ��	
 ��'�() =N F�J �
�B8 F7� �	 ���CA�	 �D ��: �� ���T�G��	D 


��
 	X7+	 ���A�� �	 ���CA�	 �D �F�J ��J �7Y�8 u�
3 	��	�� .���J �7                              

�D �'  F��� 
��6�fD  i<Y ���� 9	
�: �	 ��'��
 
� �CY45  u
�) �
�� ����) �� ���� �	 ���CA�	 �D� �D �	  ��'

 I����?�
�����] 	D .�J �A4  �<T�J� TN	7���  ��+? ��� �	� �AZ��n� ���]  
	�,� �|	XD �D �<T�J100 �7�� +7A +�	7� ���] 


 
�� �<T�J��Am ��� �7K  
	O ���CA�	�
�� ���T�F4  )Rahmatizadeh et al., 2023(S{� .  �	 ���T��6
�) �)7  
��6

r�� .�J ��	� 
�<� pH ]TE �	 S) ��Y�4QD �<T�J ���A�� \��8 �	� �	 �<T�J ]��� �
�?pH ;D�8) A�4  .�J F<` � Fz	O

	D� ��	��	  7� �7�@�A ���?7��� � g�) 
	�,�7�� 7+A �� �	�] c�Y �<T�J  �D ��J�b �7�� 7+A �	7� ���
��b  �Y
� ��

XB8 ���� �8 � ���m��� ��� 
�� 20 - A��� �E
�� �	  
	����� � Fd�e .�J7�@�A ���?7��� ���]  u�
 �D �<T�J

Y�87� ��J Broderick & Kang )1980 (� .�J ��B�		 
�K � 
	�,� u�
7�@�A ���?7��� cf� �	 ���CA�	 �D ��'  �;�4

'7���{��b ���? �
	���A�	79� ��A�� �D �A��A4�A�{�	 �5  ^�� #�N 
�630 .�J Fz	O A�����  

                                                                                                                                                            
1. High Density Lipoprotein (HDL) and Low Density Lipoprotein (LDL) 
2. Hitachi 912, Japan. 
3. Bio-Te, USA.  
4. Metrohm 744, Switzerland.   
5. Scan UV Visible, CARY100, VARIAN  
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c�Y �<T�J ]��� �D ��7� �� ��J) b�C%4�A� �7�	 A7+20 56 ��'�7�	 ;� K77f8 ���� � �4�>	 (�Y
�  
	34 
�

 ����20- �A��� �E
���� �	 .�J �
	� ���T� ��' ���] 4 �	 �<T�J�
X  �	 S) � ^
�:�� �� �� �7�	X �	 ;�7� 

56  
	34�D ) nr	X 	 4�D bT���,�� ��A) nr	X 	 #��Z� �	 D	D7l 10 +	X 	 #��Z� � �Y
�7b �7�	 g�) �Y
� �D (

�7Y�8 u�
 �	 � ��:
�� ���A��  ��JBarnett & Rei )1957��	��	 ( �D ��?���8�) F7fTE u
�TJ .�J �7 

v7O
  �������T�#��4 �D �<T�J ]��� ��' �
�� ������7� \��8 u
�TJ � K7+���D  u�
Dehority )2003 (

 .�J ��B�	���T� ��' ���]  F<%� �D �<T�Jb�  �Dg�)  b�)���]  :�<T�Jg�) +�� #��47K#��4 �D ( +��7K �+�+ 
� ��' 

 ���+�450 �7�� +7A�  .���J ���m��{����� 
	X4	 �� bT� �D u�
 K�	 
�1 �����	
 ��
 ��J =R�  ������7�

 ���T� 
XD �D �
��10X �)	 ���7�����{�� ���7����A�	 �?���8�) �
�D�$� �r �	�7��8 �X�	 �S+���	��4	 ���7���  ��	� �

.���J u
�TJ � ������J 	�7��8  

g��A� ��D� �D ����T� ��� �7+�	 �D �	��� 7sA� ��T� )F�
	��� (
� d� �A4  � 
� #�� �
��? q�Z+  �jD	
) �J1 �D � (

 ���
 �	 ���CA�	GLM �� X4	 
	SPSS  I�	��1/23 ) ij� 
�05/0=α���� 
� �� �8�CY .���J ��XB8 ( w�Am� ��'

 ��
D�
���? �
�� 
� � ��A4  
	O�
�� � ������? ��  `	 �'  ��	��	 =+�O 
� ���D Mj� �7  
	�8 ��' ��J  �U	� 
�

 ���
 �	 ���CA�	 �D � ����Mixed ��  
	X4	SPSS  I�	��1/23 ) ij� 
�05/0=α �jD	
) ���J ��XB8 (2K7���7� .( �'

l� ����? �	 ���CA�	 �D ��f� n��C8 K�8 ) 
	�LSD( ,��%�� �J�� .                             

 �jD	
1                                                                                         (Yij=µ + Ai + β (Xij – X̅) + Ebij   

 �jD	
2  (                                                                               Yij=µ + Ai + Bj + A×Bij + Sk+ Ebijk 

\D	�
 K�	 
� ��� Yij� 
�T78 �D ��D� ��'��� i ��	��	 ���� ��7  jk µ� ��'��� ��� K7���7� k�'Ai�  k
�T78 `	β� 

��7� 
 =�>k Xij� K7���7� �D �7+�	 ���X̅kEbijk � I����? ��j:k Bj�  k�
�� `	A×Bij� 
�T78 ;D�,A�`	i  �
�� 
�j kSk �

 �	�7U�D �	��� �4��R8 ;��� F�	.  

  

4- �4#�� 56�   /" 0! ��"  

 D ��7���� �+�B�� �D ���� �+�B�� w�Am� M�j� ���X���E `	���T� �D �J
 #��E 
� �')3(  .F�	 ��J ��	� ����

�D ��	��
 ��� I�	X4	 � ����� ��� FZ8 �'7`a8 �+�B�� ���X���E  �	 ���CA�	 
� ����Z� n�f+�j� .F4�� 
	O �+�B��

 ��7���� �<74 ��'���T%) �	 ���CA�	 F�	 ��J u
	X  >�U �f+�j� g��A� �D v4	�8 
� .F�	 ��J u
	X  ��7�����D ��E 

) ����50 �D ��	��
 ��� I�	X4	 � ��D ��� D �`	 (���X���E �Y
� ���7��{�	 ��') FJ	��Avilés Ramírez et 

al., 2018�� I�	X4	 ���� �f+�j� 
� .(�%7�8 ��	��
 ��� �4�>	 � ;� ���7���� �+�B�� �� ���' �D ��E  ���� �+�B��

��� ��'��� �77s8 ����� F4��
� )Moriel et al., 2015( .l' K7�6  
���'�()  �� F�	 ��J u
	X  ��D���

 ��7���� �+�B�� �D ���� �+�B�� �B�
�8 ���X���E7`a8D ��	��
 ��� I�	X4	 � ����� ��� D �� �+ ��'-  �
�7AmD

J	��) FNazari et al., 2022.(  

 ��7���� �+�B�� ���X4	 �D�D ��E  M�j� 
� �7E 
� ���� �+�B��67  �100 ���� cR� ���X���E �Y
�  b�:

) F4�� I'�� �'�J ��  �D F<%�05/0˂P #��E �3u
	X  �:D .(���� �'���� cR� I'�� ���'�  b�:�D #�<�� 

  ��7���� �+�B�� cR�) F�	Cooke et al., 2011�:D .( I'�() �	   �D ��J
�T78 ��'��  9	
�: cR� I'��

                                                                                                                                                            
1. Dino capture  
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 ��7�	�7%�	 �� ���	� ��<8
	 �+a%� K�	 �D 	
 ��7���� �+�B�� ���D ��7���� �+�B�� 
� y�<J	7e 56 ��'�7�	 �B�
�8

AE	 �? cR� �	 ��  � ��J y�<j��� ��D � lfN ��B�	�� 5�� n	`	 �	 ��	� F��CU =<� ��7���� ��	� �A��) ��6' ���

	 ��
 �(7%�	 l7,A%� ��'�7��� 56 ) ��JHurtaud & Peyraud, 2007 ��: �D6 �Y
� ���Dr�D ��6' .(

`o� 9	
�: cR� I'�� 
� F�	 K�T� ���� �+�B�� �D �%��,� 
� ��7���� �+�B�� K�	 �D .�J�D ���D  �#�UI'�()  �	 

���� F7+�D�A� �	�AZ�nr��������  ��f� �? �����` ��' �D 9	
�: cR� I'�� ;7+� 	
  �+�B�� cR� �j�	�

 ��7����) ���� �4f�Tripathi & Mishra, 2007I'�() �:D �>�U �f+�j� g��A� �D �%T' .( �	  )Cooke et 

al., 2011<J	7e 56 ��'�7�	 ;T�� �6 	 ���� u
	X  (y�  ��� ��6� �J b�: ���� cR� I'�� =<� �7E 


��f�77s8 9	
�: ����D ��	 K�	 �D .FJ	�� �
	� #�U�  �K7��)�� ����� ���� �ps��> n�<7�8 ��AZ� ��7���� �+�B��

�� K7)��7� � K��8�� 	
 �	� \��8 b�: ���� cR� �� �J�D  ��	�8) �'� 
	O 7`a8 FZ8Ahlin et al., 1994(.                                     

 cQ:DI����?  �:D �>�UI'�() �	  �D �7E 
� ��7���� �+�B�� �D ���� �+�B�� ���X���E �� ���� u
	X   ��'

 �
	�)7`a8 ��f�  9	
�: cR� D �
	�) FJ	��Nazari et al., 2022.(                      

�f+�j� K�	 
� 9	
�: ;��<8 =�>  FZ87`a8 �+�B�� ���X���E  `	 �%��,� 
� �� F�	 ��J u
	X  .F4�� 
	O �'

 �D ��7���� �+�B����	� �7j,8 nr�RZ�) ��� ��'��� �8��C8 ��+���  
� 9	
�: ;��<8 =�> D �'Grings et al., 

2014�� ��7���� �� F�	 ��J ��	� ���� �4N �	 .(7E 
� ���� � n
~ K�X���E ��	�8�%7�8 � �D ���J �' �
�N  ��

�D ���X' �	� �	D ��A%D? ' �	�	) F�	 ���D ;O	�U ����� ���CA�	 ��7���� �	 �� ���'Moriel et al., 2011.(                                

  
 C��73. �D �J
 ���T� D ��7���� �+�B�� �D ���� �+�B�� ���X���E w�Am� M�j� `	�'  

�:6�	��  
����+1 (�6�3��4 �� ���� 96�8���7 �M�� )  

SEM2 96O��	�  
�
�� 33  67 100  

�7+�	  ��� (� ��7�) 92/34 97/33 17/34  77/33  726/0 955/0 

����� ��� (� ��7�)  61/54  26/52 35/51  03/52  915/0  641/0  

I�	X4	(� ��7�) ;� ��� 69/19  29/18 18/17 26/18  480/0 346/0  

I�	X4	��� (� ) ��	��
 27/333 17/306 60/287 75/302  090/9 369/0 

(��
 
� � ) �4R� b�: ���� a1830 ab1810 bc1760 c1750  011/0 022/0  

9	
�: ;��<8 =�> 49/5 91/5 12/6 78/5 149/0 501/0 

a-c :K7���7� n��C8  �D �'��f� w��
 ' 
� �D����� c�U ) F�	 
	�05/0<P  .(  

1 k���� �+�B�� ��AZ� ���) �7E :�'�J .33 �D ���) �7E :33  k��7���� �+�B�� �D ���� ���X���E �Y
�67 �D ���) �7E :67  k��7���� �+�B�� �D ���� ���X���E �Y
�100 �7E :

 �D ���)100 .��7���� �+�B�� �D ���� ���X���E �Y
�  

2K7���7� �
	���A�	 ��j: . .�' 

  

��f� n��C8 �	X7� q�Z+ �	 �
	�pH  ��  K7D �<T�J ]��� #��E) ��� ��'��� ������? ��'4 �	X7� �%��,� 
� .(

pH  ���T� �
�� �� �<T�J ]��� 
� �
	�D ��
 
� ���  '60  I����?I7D 8) �J F<` 
	�,� K�05/0˂P u
	X  .(

 D �`	 �7J ��'��  �7E 
� ��7���� Ke�
 ;T�� �� F�	 ��JpH  �<T�J) FJ	��Halmemies-Beauchet-

Filleau et al., 2017�f+�j� 
� �>�U I����? �D��� .( �D ��
 �� �	  ��'�Y
� ���X���E �J ��B�	 �
	�) ��'

 D �7`a8 ��7E 
� ��7���� �+�B�� �D ���� �+�B�� w�Am�pH ) FJ	�� �<T�J ]���Nazari et al., 2022 Fd�e .(

 ���7���? �@�A7� �D ������? ��  
� �<T�J ]���33 I7D ���X���E �Y
� ��  ��� �	 8) ��D �'05/0˂P.(  ��6'

��  
� �B��	4 K�	 n	77s8 
� �Rm�� ���
 b�  � w�Am� ��'l' K7�6 ���T� ��'��
 
� �8 ��� ��'��� �
	�D

 .�	� ��<8
	 �+�B�� y�� 
� 77s8 n	`	 �	 �J�� 	
 �? �	�AD                  
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 C��74 . ��7���� �+�B�� �D ���� �+�B�� ���X���E w�Am� M�j� `	���T� ���� ��
	�D �B��	4 D��' Tm87 �D �<T�J�'  

���Q+ �:6�	�� 
����+1 (�6�3��4 �� ���� 96�8���7 �M��)  ����� ���� (���) ��R  

SEM2 
96O��	�  

�
��  33  67  100  0  45  60  ����+  ����  S��!2� �;	  

pH 39/6  30/6  39/6  37/6  B21/6  B30/6  A58/6  143/2  414/0  001/0  162/0  

���7���? �@�A7� ��7�)� (A7+
�  c70/80  a71/98  b53/88  c04/81  56/87  95/87  23/88  027/0  004/0  928/0  132/0  


	34 56 ��'�7�	 ��7�)#��(A7+
� 67/90  33/97  67/88  00/100  B00/85  A00/105  B50/92  240/2  105/0  001/0  785/0  

a-c  �A-BK7���7� n��C8 : ���� � �'
�T78 �	D =788 �D �' ���T� w�Am� ��' ��f� w��
 ' 
� �D����� c�U �D �7  ) F�	 
	�05/0<P  .(  

1 . k���� �+�B�� ��AZ� ���) �7E :�'�J33 �D ���) �7E :33  k��7���� �+�B�� �D ���� ���X���E �Y
�67:  �D ���) �7E67  k��7���� �+�B�� �D ���� ���X���E �Y
�100 �7E :

 �D ���)100 .��7���� �+�B�� �D ���� ���X���E �Y
�  

2��j: . �
	���A�	 K7���7� �'.  

  

� �+�B�� �B�
�8 I�	X4	 �D �� F�	 ��J u
	X  ��4N �	 �<T�J ���7���? �@�A7� Fd�e �7E 
� ��7����D n
�Y 

 �j:) F4�� I�	X4	Nazari et al., 2022.(  
	O �7E 
� K7$8�) y�� � �	X7� 7`a8 FZ8 ���7���? �@�A7� Fd�e

�� K7$8�) �	�AZ� I�	X4	 �D =788 K�	 �D � �7 K7$8�) �D �7E K7$8�) y�� 77s8 � �7E ��: �D ��'��XB8  ��p)

�� I�	X4	 ���7���? �@�A7� �	X7� �r�D�D .�D�� �D �E�8 K�	  ����XB8 K7$8�) �	�AZ� �	
	� ��7���� �<T�J 
� �p)

I7D 8  �l' K7�6 ;D�O K7$8�) ;�  �+�B�� �D F<%� �8r�D lx'�� ����) �J�DLawrence et al., 2016K�	D��D �( 

�����7���? �@�A7� ��	�8  ��7+�8;D�O K7$8�) �	X7� I�	X4	 �D �� F�	 ��J u
	X  .�'� I�	X4	 	
 �<T�J 
�  ��XB8

 ]TB8 �<T�J 
� 9�7���? ��D��7� F7fTE \��8 �? ���CA�	 ;7%��A) �D F<%� �<T�J 
��� �D��)NRC, 2007.(  

��T' 
�N  #��E 
� ��)4( �� ��'�����f� n��C8 ���J w�Am� ��'
�T78 K7D �
	� 56 ��'�7�	 ;� d� �	  
	34

���� K7D 
� .FJ	�� ��E� �<T�J���T� ��' ��
 �
	�D45  I����?I7D 8�
�� ��� �D F<%� 56�7�	 �	X7� K� �'

56 ��'�7�	 �7+�8 .�J F<`  
	34���� ���� �	X7� ���'�  ��T� ImD n�<7�8 K�	 � F�	 �<T�J 
� ��J 7Tm8 �+?

�	� ��7��
�� �@�	 �� l'	4 	
 �����
	�m�� `	 ��7���� Ke�
 ;T�� �� F�	 ��J u
	X  ��6' .����;D�O �E�8 D �

) FJ	� �<T�J 
� 56 ��'�7�	 �A�
r��Halmemies-Beauchet-Filleau et al., 2017�D .( �� d� ��'�7�	 �� ��
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� 77s8 =<� ��� ��6 y�<J	7e 56�� �<T�J�D ���J ��Z�  n���7)�) �7+�8 I�	X4	 ���D ��

��) ���JHurtaud & Peyraud, 2007�+���  
� n���7)�) �D n�A�	 F<%� �� F�	 ��J u
	X  ��6' .(  ��'

cR� F4��
� ��  �D �D��� ��7���� �+�B�� �����) ��D n
~ � ���� �+�B�� �����Lawrence et al., 2016 .(                                                

��  K7D���T� ���� K7D ;D�,A� `	 ��7����A�	 S�E � ?���8�) ;� F7fTE 
�TJ q�Z+ �	 ������? ��' 
�T78 � �
	�D

��f�) ��D 
	�05/0<P #��E k5�D k( ��Z� �+�B�� ���X���E �	X7� I�	X4	 �D F7fTE 
�TJ ��
� ��6' F4�� I'�� �'  #�N

) ��D ���	X4	 ���
 u
�) �
�� I�	X4	 �D05/0<P =<� �D r�TAU	 I����? �
�� I�	X4	 �D ��?���8�) ;� F7fTE I�	X4	 .(

S�E F7fTE 
�TJ .�J�D ���D �
�� #�N 
� ��	pe l�@
 �D �<T�J �D��7� ��4 �
� ��� �)	��7���  ;��� ���X���E �D

8 ��7���� �+�B�� �D ���� �+�B�� FJ	� ���	X4	 ���
 
	�) ��'��
 I�	X4	 �D S�E K�	 F7fTE � �	� ���� I'�� �D ;��T

)05/0=PS�E 
�TJ .(��	� � ���8�X�	 � S�+���	��4�	 ���7�����{�� ��'�7' 
� ������? ��'
�T78 7`a8 FZ8 ���8  �	 �	��

�
�����T� ��' `	 � ��D ��'�� ���
 ��6' F4�� 
	O �
	�D��f� X7� 
�T78 
� ���� ;D�,A� ��	��6 n�f+�j� .��� 
	�

K�	 �D �F�	 ���� u
	X  �<T�J ��?��8�) F7fTE ��
 ��7���� �+�B�� `	 �
��
�  ��'�7�	 
�xU �� F�	 ��J u
	X  #�U

 5618:2 � 18:3 l' � 
	��(� �?���8�) ��
 D �T� n	`	 ��7���� Ke�
 
� ����A��D�> n	`	 K7�6 �A��D D ��'

) �
	� b7A�r���Jenkins et al., 2008 ��7���� 56 ��'�7�	 =7�8 .�J ��'��� X7� >�U �f+�j� 
� ��'�� `	 K7�6 .(

I7D ) F�	 ��A� ��7  
� ��E�� 56 ��'�7�	 �D �D��� 8Halmemies-Beauchet-Filleau et al., 2017 K�	D��D .(
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�� #�TAU	 � ��A� n	`	 ��
 F7fTE F�	 ��J ��7D .�J�D l' �D �7<J �<T�J �D��7� �@�+��	 D `	 y�� q�Z+ �	 ��7����

�A��D � ?���8�)�� \<8� �<T�J 
� �@�
�7' �7+�8 � <74 lx' �D �' y�<J	 56 ��'�7�	 ��E� �
 K�	 �	 � ��J�D  ����

�� (��7���� ��e�
 ��7  7d�) �7E 
� ��� ��67fTE D ��	�8 
� ��A� �7+�8 � �AJ	p  `	 �<T�J ����A��D � ��?���8�) F

) ��� 
��� 	
 �<T�JMartin et al., 2010.(  

  
 C��75 . ���� �+�B�� ���X���E w�Am� M�j� `	���T� ���� � ��7���� �+�B�� �D) �?��8�) F7fTE D �
	�DN×105( �D �<T�J�'  

D���+��/ 
����+1 (�6�3��4 �� ���� 96�8���7 �M��)  ����� ���� (���) ��R  

SEM2 
96O� �	�                             

�
��  33  67  100  0  45  A29/83  ����+  ����  S��!2� �;	  

;� �?���8�)  a50/87  b95/62  b70/58  c39/50  C96/43  B48/64  A29/86  00/3  001/0  001/0  001/0  

��7����A�	 a89/84  b67/60  c78/56  d61/48  C60/42  B31/62  A29/83  92/2  001/0  001/0  001/0  

�)	��7���  92/0  89/0  64/0  53/0  B58/0  B62/0  A02/1  06/0  066/0  007/0  980/0  

�������{��  25/0  19/0  14/0  08/0  15/0  21/0  15/0  03/0  211/0  595/0  971/0  

S�+���	��4�	 25/0  22/0  14/0  11/0  13/0  19/0  23/0  03/0  447/0  475/0  999/0  

���8�X�	 86/0  81/0  81/0  92/0  B37/0  A94/0  A23/1  07/0  914/0  001/0  955/0  

��	����8  33/0  19/0  19/0  14/0  13/0  21/0  29/0  03/0  196/0  144/0  945/0  

a-d  �A-CK7���7� n��C8 : ���� � �'
�T78 �	D =788 �D �' ���T� w�Am� ��'  c�U �D �7 ��f� w��
 ' 
� �D����� ) F�	 
	�05/0<P  .(  

1 k���� �+�B�� ��AZ� ���) �7E :�'�J .33 �D ���) �7E :33  k��7���� �+�B�� �D ���� ���X���E �Y
�67 �D ���) �7E :67  k��7���� �+�B�� �D ���� ���X���E �Y
�100 �7E :

 �D ���)100 ��7���� �+�B�� �D ���� ���X���E �Y
�.  

2K7���7� �
	���A�	 ��j: . .�'  

  

�D ��: X���  �	X7� FZ8 �'7`a8 �+�B�� ���X���E #��E) F4�� 
	O �'6 ��A�	
 K7T' 
� .( u
	X F�	 ��J 

�'��  ��� J7� 
��F4������ E7� ���U  Ke�
�� ���� �+�B��7�� 8��C8�  X���  q�Z+ �	 �'�J ��  �D��: ��AJ	�� 

)Halmemies-Beauchet-Filleau et al., 2017 .(+�U 
�� �+���  
� ����' cR������ �+�B�� 7������ �7�	X 

�� �+�B�� � n
~) �'�J ��  �D F<%� ��: X��� ����D 8r�D ( )Moriel et al., 2011 
� ��: �
�	 Fd�e ��6' .(

l� �'�J ��  ��  �	 8 F4��
� ��' ���� �+�B�� �������f� �D �E�8 �D �+� ��D ��7 ����� � 
�T78 ;D�,A� n	`	 ��J
	�

�T� 	
 n��C8 K�	���B�? �	 .F%�	� \<8� ������? ��'
�T78 
� n��C8 �D �	�8  �<T�J ���7���? �@�A7� Fd�e K7D ��

�
�	 �@�A7� Fd�e �y�� K�	D��D ��
	� ��E� �A<h� ��A%<T' ��: �	 ��XB8 � �7E K7$8�)�<T�J ��p) �? �	

�� �
�	 �@�A7� F����
� � �<T�J ���7���? �@�A7� D ��	�8 ��: �	7`a8 �f+�j� K�	 
� .�J�D �AJ	��  ���� K7D ��6'

���T� `	 ������? ��'
�T78 � �
	�D��  
� ���7���? �@�A7� �FJ	� ��E� ;D�,A�F4��
� ��'I7D ��7���� �����  �	 8

 �'�J �� ��  
� X7� ��: �
�	 Fd�e .��DcR� ��' K7D ;D�,A� `	 X7� �
�� K�	 
� ��6 ' ��D 8r�D ��7���� �����

���T� ���� � 
�T78  �f+�j� 
� .�J ��'��� �7 Lawrence et al. )2016�	� 
� ���7���? ���A7� Fd�e �6 	 (  ��'

F4��
� �  �7,D �	 8r�D ��7���� �+�B�� ������Fd�e q�Z+ �	 �'
�T78 K7D �8��C8 ��	 ���D �' .FJ	�� ��E� ��: �
�	  

 ���X���E �D ;� K7$8�) �	X7�67 ��  �D F<%� �Y
�  �'�J 
�T78 � ��� ��'l� ���� d� �	 8  ��D �D ��6'

	X4	�I ���? �
�� #�N�I 	 Fd�e�K  I'�� �B��	4�F4� )05/0<P� .(7�	X ��<+?7K  FZ8 ��:7`a8  F4  
	O

�D �Z��  ���E �D�X��K �� �+�B����  ij� 
�67  �100 �Y
� ���� �+�B�� �D7�� �7�	X  �'�J ��  �D F<%� ��: 
� �?

	X4	�I �F4� )05/0<P .( ��	�7�	X ��<+?7K 	X4	 �D�I ���? �
�� #�N�I  I'���	� ���� )05/0<P.(  ��'
�T78 
�

 �D ���X���E ij� I�	X4	 ������?67  �100 �8 � #�A%�� I�	X4	 ���D �Y
�) �J ��: ��%7� 05/0˂P .( `	

8 ;D�,A�7
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	� �J �D 8
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D n��C87K ���� ��' ��: w�Am� 7 � T� u
�) �
�� #�N 
�� ��	�8 �D ;7+� D n��C87K 87�'
�T� ���?���  .�J�D

��ps8 ��'XD ��: #�A%�� Fd�e F�	 ��J u
	X   � #�A%�� I�	X4	 =<� 	X�� Ke�
 ���U �7E �D ��JHDL  

�8 Fd�e �+� �J ��: � ��%7� LDL ) ��� �77s8Adeyemi et al., 2016( .  

  
 C��76 .�B��	4 D �7E 
� ��7���� ���X���E`	 �%��,��D ���: ��'��: ���� �� � I����? �
�� ;� 
� �'
�T78 K7D ��D�� ��' �7   

�:6�	��9��= �
 
����+1 (�6�3��4 �� ���� 96�8���7 �M��) ����� ���� (���) ��R  

SEM2  
96O� �	�  

�
��  33  67 100 0 45  60  ����+ ����  S��!2� �;	  

X���  ��7�)��� 
� �  (A7+ 19/94  52/99  32/103  66/102  17/98  56/105  04/96  360/2  521/0  241/0  669/0  

�
�	 ��7�)��� 
� �  (A7+  84/30 c 23/32  b 03/33 a 14/33 a 18/31  B 98/31 AB 84/33 A 360/0  041/0  003/0  040/0  
K7$8�) ��7�) ;���� 
� �  (A7+ 95/3  79/3  64/3  12/4  13/4  A 79/3  AB 69/3  B 075/0  090/0  032/0  154/0  

) K7��<+?��� 
� �  (A7+  10/2 b 28/2  ab 45/2  a 57/2  a 58/2 A 21/2  B 26/2  B 061/0  028/0  016/0  796/0  
��7�) #�A%���   ��� 
� (A7+ 40/56 c 46/58  bc 02/64  ab 91/66 a 92/63  69/60  73/59  153/1  002/0  239/0  342/0  

��7�) ��7%7�  �8��� 
� �  (A7+  26/96 b 16/95 b 55/99 ab 46/102 a 66/96  92/98  49/99  947/0  017/0  376/0  079/0  
MDA 99/1  36/2  34/2  08/2  14/2  17/2  26/2  090/0  675/0  644/0  911/0  
HDL  99/22  58/22  88/20  58/21  29/20 B 27/24 A 46/21 B 437/0  120/0  001/0  001/0  

LDL  56/15  10/15  10/14  74/14  09/14 B 72/16 A 82/13 B 470/0  667/0  012/0  026/0  
a-c  �A-B: K7���7� n��C8 ���� � �'
�T78 �	D =788 �D �' ���T� w�Am� ��' ��f� w��
 ' 
� �D����� c�U �D �7  ) F�	 
	�05/0<P  .(  

1 k���� �+�B�� ��AZ� ���) �7E :�'�J .33 �D ���) �7E :33  k��7���� �+�B�� �D ���� ���X���E �Y
�67 �7E : �D ���)67  k��7���� �+�B�� �D ���� ���X���E �Y
�100 �7E :
 �D ���)100 .��7���� �+�B�� �D ���� ���X���E �Y
�  

 SEMK7���7� �
	���A�	 ��j: = k�' MDA��+�� =�� k�7'�+?HDL kr�D �+��6 �D K7$8�)�{7+ =LDLK7��) �+��6 �D K7$8�)�{7+ =  

  

u
	X  n�f+�j� 
� ��R: K�	 
� �xO��A� ��'I'�() �	  �� ��'���  .��JD��D  �:D u
	X I'�() �	  

 cR����� �+�B��7�� �AZ� ��� ��,�� r�D� +7$+��7b �7�	 + �C+? �7+��7�b �7�	 	X4	 =<� Pr�TAU	 F�	�I  #�A%��

 ��:��) ��JWaraich et al., 2013��	 .( �A� cQ:D�g 	�K I'�() �+���  
� F�	 ��J ��7D ��	  ��'

cR� �8 � #�A%�� �	X7� ��7���� �+�B�� ����� 7`a8 FZ8 (���� �+�B�� � n
~) �'�J ��  �D F<%� ��: ��7%7� 

) F4�� 
	OMoriel et al., 2011K�	 ��
D �D .( Pr�TAU	 n�f+�j� �B��	4 
� I�	X4	  � #�A%�� 7d� ��: ��'

�8 �� ��7%7�   .�J�D ���� �+�B�� �D �%��,� 
� ��7���� �+�B�� 
� ��: �D6 ���D8r�D �J�� ��	�8  

��+�� �	X7����7'�+? �D ��: FZ8 �'7`a8 �+�B�� ���X���EF4�� 
	O �'  #��E)6 .(��+�����7'�+?  �T�Q)

	D� f877K <%� n�J� +7%�	)�{7�	�7��  
� �T�Q)�D  �'��
D�
�� .F4  
	O  �:DI'�() �	   ���� u
	X 

��	� ���X4	 �� ��e�
 ��'���	 56 ��'�7�	 �	 ��e-3  K7��A�� ���D �� �D ��A� 7d�E  Fd�e 
� �77s8

��+�� �� ) ��� ��B�	 �7J ��'��  ��: �7'�+?Gobert et al., 2009I'�() ��6' .( �	   �� ���	� ���� ���

� ���X4	��f� I�	X4	 =<� �7J ��'��  �7E �D ��A��+�� Fd�e 
	���) �J �7'�+?Didara et al., 2015 .(

�D ��� ��6 y�<J	7e 56 ��'�7�	 �	 ��e ]D��� �	 �� ��� ����
	�m�� ���	 �(��-3 �� ��ps8  ��E� F�E �D ����

�A�? n�<7�8 �? 
� ���� ��	�7%�	  �D6 ��7�	�7%�	) �	 ��'�� �7 ��E �T�Q) ) ��JGobert et al., 2009.(  

  

5- ��4$  ���8  

G��	D D g��A�� F�� �D �f+�j� K�	 �	 ���? �� d��+�B�� �� ��
  I'�� � ��	���8�)�> n	`	 KAJ	� �D ��7����

�D 9	
�: cR��D ��	��
 ��� I�	X4	 D �C�� `	 ���D �' �� �'� �	D �D�: K�X���E ��	�8�J�D �7E 
� ����  ��	

 ���CA�	I7D 8  �	67 �T� �7Y�8 �Y
� u�: D �C�� n	`	 ��D =E�� F�	 K�T� r�D M�j� 
� 	�� .��J ��	
�:

�8 � #�A%�� Fd�e I�	X4	 � �7E .��J ��: ��%7�   
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��7���� �+�B�� �7�8 F�E �D �X��� #�7�	� A�� ��O? 5��E �	�  ��	�
�O � ��8 F������ �� .  

  

7 -  <#��� =��>(  
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