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�Ä»|¬»  
     �É��¿Y� Z]� ÊËY~£� Ã{Z»�®Ë�½YÂÀ�� Ä]�Ê]�q

Ê»� {ZË��É��¿Y� ¾Ì»0Ze� �{� Ê¼Æ»� �¬¿� |¿YÂe
|ËZ¼¿�Z¨ËY�Ã�Ìm. ��´ÀÌ¼�¿Y)� (�³�Ä¯�{�¯���Y  

Ê]�q�,É��¿Y� É{ZË�� �Y|¬»�¾f�Y{� �]� ÃÁÔ�� ZÅ
�Á�\Ì¯�e�,Ã|��Y~£�­Zy�Á�{�³��ÅZ¯�\mÂ»
��ËY�§Y� Y�¿M� º�Å�dÌ¸]Z«� Á� �fÆ]� Y�� Y~£� �ÅZ�

Ê»��ÂÌ���f�Ì]�¶ËZ¼e�\mÂ»�ÄnÌf¿��{�Á�|ÀÅ{
Ê»� ¥��»� ÉY�]{�³¿| .Ê]�q� ¾ÌÀr¼Å�Ä]� ZÅ

¾ÌWZa�Êe�Y�u�¥ÔeY�¶Ì·{�ZÌ�]�É��¿Y��^À»�,�e�
Ã�Ìm� Z]� Ä�ËZ¬»� �{� Á� Ã{Â]� Ê]Ây�½Á|]� ÉZÅ

�É�fÆ]�{�°¸¼��Ä]��nÀ»�Ä]Z�»�É��¿Y� Z]�Ê]�q
Ê»�|¿Â�)��.(  
     {�§� Ä]� ��vÀ»� [�q� ÉZÅ|Ì�Y� �Y� Ê°Ë 

®ÌX·ÂÀÌ·� |Ì�Y�� Ã|��d¨m)CLA(��Ê»�|�Z]
�Ê�Zy��»Á�ËY�Ä¯®ÌX·ÂÀÌ·�|Ì�Y��Y���Ä¯�d�Y

��«Z¿� ½ÂÌ�Z¿�Á�|ÌÅÂÌ]� �Y� d Ì^�� �{
� [�q� ÉZÅ|Ì�YÃ�Ìm� �Z^�Y�Ì£ ��{� ÊËY~£

�{ZnËY� Ã|ÀÀ¯�YÂz�¿� cZ¿YÂÌu� Ä^¼°�  
Ê» {Â�.CLA  � �Y� Ê�Â¸z»����|Ì�Y� �»Á�ËY

�d�Y�®ÌX·ÂÌÀ·)�( Ä¯��ÉZÅ�»Á�ËY��YÂ¿Y�½ZÌ»��Y
�»Á�ËY� ,½M��Ì��ÉZÅ�-���¿Y�e�����¿Y�e� Á

��-���Ì�����|À·Z §��ZÌ�]�Ê°Ë�Â·ÂÌ]���¿��Y
)��(.   

     �½Y�Z°¼Å�Á�®Ë�¼Ì�)�� (eiZÌ��CLA ��{
�Ã�Ìm��Y�Y����Ze����Á�Ê³�Á�����Ze����Ê³�Á�

ÄmÂm� {�°¸¼�� �]�Á� Ê���]� ,Êf�Â³� ÉZÅ
��ËY�§Y� Á�­Y�Ây�¥��»� Ä¯� |¿{Â¼¿� Ã|ÅZ�»

ÄmÂm�Ä¿Y�Á��½�Á�Êf�Â³�ÉZÅÃ�ËÂ]��Ã�Ìm� �{
� sÂ��� ÉÁZu�/�  %CLA ��Â�� Ä]  

� �ÅZ¯� É�Y{� ÊÀ »d§ZË�\Ë��� Ä°Ì·Zu� �{� ,
� �ÌiPe�dve�­Y�Ây�¶Ë|^ed§�´¿� �Y�«. �Á� ÁÁ{

� ¾ÅM)� (� �iYCLA Y� Ã�Ìm� �{ ÄmÂm�ÉZÅ
�Êf�Â³�½|]�½�Á�Ä¯�|¿{Â¼¿���Y�³�Á�Ä ·Z�»
ÄmÂmÊf�Â³� ÉZÅ��dve� É�Y{� ÊÀ »� �Â�]
��ÌiZeCLA d§�´¿��Y�«.   

     �½Y�Z°¼Å� Á� Z´Ì¿{Z])� (�ÌiZe��É�Z��¶¼°»
� %� ZË� c�}� ¾£Á�� %CLA��Ã�Ìm� �{� Y�

ÄmÂm|¿{�¯� Ä ·Z�»� Êf�Â³� ÉZÅ .ÄmÂm�ÉZÅ
¤e� Z]� Ã|�� ÄË~CLA��d^�¿�É�f¼¯� |���w�¿

ÄmÂm�Ä]�c�}�¾£Á��Z]�Ã|��ÄË~¤e�Êf�Â³�ÉZÅ
|Àf�Y{ .�ÊËY~£�¶Ë|^e�\Ë���Á�­Y�Ây�¥��»

�Ä]�d^�¿�c�}�¾£Á��Z]�Ã|��ÄË~¤e�ÃÁ�³�ÉY�]
� Ã�Ìm� Z]� Ã|�� ÄË~¤e� ÃÁ�³CLA�{Â]� �f�Ì] .

� ½Y�Z°¼Å� Á�²¿Y�)���� Á�� (�Ä¯� |¿{Y{�½Z�¿
cÁZ¨f»� sÂ�� )�� ,��/�� ,�/��Á �(��¹�³

CLA���{��·Zy��Å¹�³Â¸Ì¯��Å��ÉY�]�Ã�Ìm��
�Äf¨Å�ÌiZe�ÊÀ »d�Y|¿�{�°¸¼��ÉÁ��É�Y{.  

   ��Ê¸�Y�®qÂ¯� Ã{Á��{YÂ»�[~m�¶v»�¾Ë�e
Ê»�cZ¿YÂÌu�¹Z¼e� �{�ÊËY~£|�Z] .�Ä°ÀËY� ÃÁÔ ]

�È¸Ì�Â]� ,®qÂ¯� Ç{Á�� �{� º�Å� ¶¼�� Ç|¼�
ºË�¿M�Ç{Á�� Ê��Âa� d§Z]� �Y� Äv��f»� ÉZÅ

ºË�¿M� Á�®qÂ¯ÉZÅ a,�Y�°¿Z Ê»�c�Â��{�Ì³
)� .(�{YÂ»�º�Å�dÌ¸]Z«� �{�d�Y�¾°¼»�Ê]�q

��ÌiZe� Ã{Á�� É�Â·Â§�Â»� �ÌÌ¤e� Ä¸Ì�Â]� É~¤»
�cZ��Y�³� ÄÀÌ»�� ¾ËY� �{� {ÂmÁ� ¾ËY� Z]� ,{�Y~´]
�Á�d�Ì¿�d�{��{��ÂÌ��{�Â»��{�Ã�ËÁ�Ä]�É{ZË�
�½�Y|¿Zf�a� ÉÁ�� \¸£Y� Äf§�³� ¹Zn¿Y� cZ ·Z�»  

|�Z]� Ê» .Ä¯� {Y{� ½Z�¿��Â»� ÉÁ�� cZ ·Z�»   
Ã�Ìm��Z¨e�Y�[�q�ÉZÅ|Ì�Y� Z]� Ã|��ÊÀ£�ÉZÅ
��a��dbË�¯��Y�dÌ�Á�f¿M�c�mZÆ»�Á��ËY�§Y� Y�

��Âv»�Ä]��aÊ»�®Ë�ve� Y��ZÅ�|À¯)����Á�� .(
� ½Y�Z°¼Å� Á� ½Â�»Ze)�� (Ã{Y{� ½Z�¿�Ä¯� |¿Y

�Â»� ÄË~¤eÃ�Ìm� Z]� ZÅ� ÉZÅ½Z�°Ë� sÂ��� Z]�
1- Conjugated linoleic acid                                              2- Linoleic acid                    
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�ÉY�Y�Ä]�¹�³�c�Â��Ä]�Á�¡�»��Á��\�u�]�½�Á
�Á{�ÉY�]� �Á�� �{�Ã|¿�a��ÅÃ�Ê¿ZËZa� Á�|���ÉZÅ

��Â]�»�ÊËY~£�¶Ë|^e�\Ë��� Á�|Ë{�³�Ä^�Zv»
�­Y�Ây� ½Y�Ì»� ºÌ�¬e� Z]� �Ì¿� �Y�°e� �Å� Ä]
��Y�°e� �Å� �{� Ä¸�Zu� ½�Á� �ËY�§Y� �]� Ê§��»

�Ê�ËZ»�M)cZ¨¸e�½�Á�[Z�fuY�Z] (|��Ä^�Zv» .
�¾���{�����Y��a�Ê³�Á�����Ê´À��³�d�Z�

��Y�°e��Å��Y�,��YÂ³�ÃZ´f�{�¶»Z¯�ÄÌ¸ze�dÆm
� Ä �« � ÄmÂm)� �¬§�Á�y� ÄmÂm (�Z]

�dÆm� ,¾Ì´¿ZÌ»� Ä]� d^�¿� ¥ÔfyY� ¾Ë�f¼¯
�Ê°Ë�Â·Â§�Â»�cY�ÌÌ¤e� Ê���]� Á� Ä�Ó�®Ì°¨e
�½�Á� ,t]}� �Y� �a� Á� [Zzf¿Y� ®qÂ¯� Ã{Á�  

¹Y|¿Y�,��Â]� ,µZv�� ,|^¯� ,½Y�� ,ÄÀÌ�� ÉZÅ
�½�Á� ,®qÂ¯� Ã{Á��µÂ�� ,ÊÀ�]�Ä�Âv»�Ê]�q
�|Ë{�³� Ä^�Zv»� Ã|¿�� ½�Á� Á� ®qÂ¯� Ã{Á�

)Y|¿Y� ¾ËY� |��{�½�Á� �Y�É|��{��Z�Y�]� ZÅ� ¹
|Ë{�³�¾ÌÌ e�Ã|¿�.( 

     �Ã{Á�� É�Â·Â§�Â»� Ê���]� ¹Zn¿Y� �Â�À»� Ä]
� Ê�� ,®qÂ¯|¿Á��� Ä �«� Ä��É�Y{�]� Ä¿Â¼¿��

{� �z]� Ä�� �Y� É�f»� Êf¿Z�ÂW{W� ¹Â)��z]
��Â«� ¾Ë�Ë�{ÂW{W¹Â(� ¹Â¿��� ,)�µZ�eY� ¶v»� �Y

Ã{��� Ä�Ì¯� µZ�eY� ¶v»� Ze� Y�¨�� Ä�Ì¯ (�Á
� ¹ÂX¸ËY)�Ì¯� µZ�eY� ¶v»� �Y¹Â°�� Ze� Ã{��� Ä (

|��Äf�Y{�] .��ÔeÄ¿Â¼¿�¹Z¼e�Ä¯�|Ë{�³��Y� ZÅ  
Äf�Y{�]� Ã|¿�a� �Å� �{� Y�n»� �Y� Ê¿Z�°Ë� �Z¬¿  

|¿Â� .Ä¿Â¼¿� ¾Ì·Z»�§� µÂ¸v»� �{� ZÅ�� %�Ä¯
Ä¿Â¼¿�dÌ^je�¶¼�Ê»�¹Zn¿Y�Y��ZÅ�É�Y|Æ´¿�|Å{

|¿|�� Ã{Y{� µZ¬f¿Y� ÃZ´�ËZ»�M� Ä]� Á .��Y� �a
d§Z]� É�ÁM�§Z¯{Ây� ÃZ´f�{� ®¼¯� Ä]� ZÅ��

�¶yY{� �{� ZÆ¿M� dÌ^je� Á� d§Z]� Ã|ÀÀ¯� É�ÁM�§
�¹ÂeÁ�°Ì»� ÃZ´f�{� �Y� Ã{Z¨f�Y� Z]� ,¾Ì§Y�Za

��]� ½Zy�q� d»Zz�� Ä]� Ê���� ÉZÅ��

��{� Ã|�� Ã{Y{� �Y�«� d§Z]� cZ �«� �Y� �f»Á�°Ì»
|Ë{�³� ÄÌÆe� ¾ÌËZa� [Á}� Ä�¬¿� Z]� ¾Ì§Y�Za .  

d§Z]�É�Ì»M�²¿��¾Ì¸Ì�¯ÂeZ¼Å��Á����Âe�ZÅ
d§�³� c�Â�� ¾Ë�ÂWY .Ã{Z¨f�Y� Z]��®Ë� �Y
�,É�Â¿�_Â°�Á�°Ì»�����ËÁZ�e��Y�É�Ì³�Ã�Y|¿Y

�cZ �«� �Y� ®Ë� �Å� �{� �eÂÌb»Z¯� Z]� Ã|�� ÄÌÆe
�Ê���]�{�Â»�ÉZÅ�f»Y�Za��Y�®Ë��Å�ÉY�]�Êf§Z]

� µÂ�� ÊÀ Ë��a�µÂ¸�� {Y| e� ,dbË�¯� ª¼�� ,
d§�³� ¹Zn¿Y� ¹ÂÌ¸fÌaY�d»Zz�� Á�d¸]Z³ .�Y|¿YÃ�

�yZ�� É�Ì³�ª]Z�»� Ã{Á�� É�Â·Â§�Â»� ÉZÅ
�Z°¼Å� Á� Á�� �Á�� ½Y)�� (d§�³� ¹Zn¿Y .  

Ã{Y{��Y�§Y�¹�¿��Y�Ã{Z¨f�Y� Z]��ËZ»�M�ÉZÅSAS 
)��(�� �Á�� ÁGLM��¶Ì¸ve� Á� ÄË�ne� {�Â»

¾Ì´¿ZÌ»�Á�|Àf§�³��Y�«�É�Z»M�t����{�ZÅ��/� 
�¾°¿Y{� ÉY� ÄÀ»Y{� |Àq� �Á�� �Y� Ã{Z¨f�Y� Z]

|¿|��Ä�ËZ¬».  
  

lËZf¿�hv]�Á   
������{�Ê��Ã�Á{ ����Ze���ÄmÂm�Ê³�Á��ÉZÅ

� Ã|�� ÄË~¤e�Ä¿�Á�|ÌÅ� ¾£Á�� ÉÁZu� Ã�Ìm� Z]
�Á� |Àf�Y{� Y�� Ä¿Y�Á�� ½�Á� �ËY�§Y� ¾Ë�eÓZ]

� �Z¼Ìe� �{� �Ì¿� ½�Á��ËY�§Y� ¾Ë�f¼¯ÉÁZu � %
CLA��|Ë{�³�d^i)��/� <P .(�{ ���Ze ���

ÊÀ »�cÁZ¨e�Ê³�Á��Ä¿Y�Á��½�Á��ËY�§Y� �{� �Y{
{Â]� �f¼¯� ZÅ�Z¼Ìe,�� ,¥ÔfyY� ZÆÀe� Ä°Ë�Â�]�Ä]

� Ä¿Y�Á�� ½�Á� �ËY�§Y¾ÌËZa� �e¼Ìe�Z�ÉÁZu � %
CLA��Ê�ËZ»�M� ÉZÅ�Z¼Ìe� �ËZ�� Z]� Ä�ËZ¬»� �{

{Â]��Â]�» )��/� <P.( �ÉZÅ�Z¼Ìe�½�Á��ËY�§Y
�0Z^Ë�¬e�ÉÂ´·Y��Y��Ì¿�|Ì·Âe�Ã�Á{�¶¯��{�Ê�ËZ»�M

{Â¼¿� ÉÁ�Ìa� ÉY� Ä]Z�». ��{� ­Y�Ây� ¥��»
�Ã�Ìm�Ê]�q��Â¿���Âe��Ì¿�Ê�ËZ»�M�ÉZÅ�Z¼Ìe

¥��»� Ä°Ë�Â�]�d§�³� �Y�«� �ÌiZe� dve��Ã�Ìm
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         �µÁ|m� - Ä¸°�f»�{YÂ» �ÉZÅ�Ã�Ìmu�»�Ä¸�Á�Ê¿ZËZa\Ì¯�e��ZÆ¿M�ÊËZÌ¼Ì�)����Ze���Ê³�Á�(  
  Ã{Z¨f�Y�{�Â»�¾£Á���^À»  

�Ã�Ìm�ÉY�mY(%)  ZËÂ��¾£Á�  CLA  CLA  +ZËÂ��¾£Á�  Ä¿�Á�|ÌÅ�¾£Á�  ¾£Á��½Á|]  
c�}  ��/��  �/��  ��/��  ��/��  ��/��  

ZËÂ��Ä·ZnÀ¯  ��/��  ��/��  �/��  ��/��  ��/��  
ÊÅZ»��{Âa  �  ��/�  ��/�  �  �  

CLA -  �/�  �/�  -  -  
ZËÂ��¾£Á�  �  -  �/�  -  -  

Ä¿�Á�|ÌÅ�¾£Á�  -  -  -  �/��  -  
¥|���{Âa  ��/�  �/�  ��/�  ���/�  ���/�  

cZ¨�§�ºÌ�¸¯�É{  ��/�  ��/�  ��/�  ���/�  ���/�  
®¼¿  ��/�  ��/�  ��/�  ���/�  ���/�  
�ÄÀÌ»ZfËÁ�¶¼°» +Ê¿| »*  �  �  �  �  �  

¾Ì¿ÂÌf»�µY�É{  ��/�  ��/�  ��/�  ���/�  ���/�  
¾Ë�Ì·�µY  -  ��/�  ��/�  ���/�  ���/�  

\Ì¯�e�ÊËZÌ¼Ì�  
É��¿Y�º�Ì·Â]Zf»�¶]Z« )Kcal/Kg(  ����  ����  ����  ����  ����  

�¹Zy�¾ÌXeÁ�a(%)  ��  ��  ��  ��  ��  
É��¿Y�d^�¿ /¾ÌXeÁ�a  ��/���  ��/���  ��/���  ��/���  ��/���  

�¹Zy�Ê]�q(%)  ��/�  ��/��  ��/�  ��  ��/�  
�|Ì�Y�®ÌX·ÂÀÌ·(%)  ��/�  ��/�  �/�  ��/�  ��/�  

�ºÌ�¸¯(%)  ��/�  ��/�  ��/�  ��/�  ��/�  
���f�{�¶]Z«��¨�§(%)  ��/�  ��/�  ��/�  ��/�  ��/�  

�ºË|�(%)  ��/�  ��/�  ��/�  ��/�  ��/�  
�¾Ë�Ì·(%)  ��/�  ��/�  �/�  ��/�  ��/�  
�¾Ì¿ÂÌf»(%)  ���/�  ��/�  ��/�  ��/�  �/�  

¾Ì¿ÂÌf» +�¾ÌXf�Ì�(%)  �/�  �/�  �/�  �/�  �/�  
* :³Â¸Ì¯��Å��{{Â¼¿�¾Ì»Ze�Y���Ë{Z¬»�¾ËY�Ê¿| »�Á�ÄÀÌ»ZfËÁ�¶¼°»��Â¸z»�Ã�Ìm�¹� :�¾Ì»ZfËÁA ���� IU�¾Ì»ZfËÁ�,D ����IU �¾Ì»ZfËÁ�,E  �/�� IU�,

�¾Ì»ÓZ]Â¯����/� mg�¾Ì»ZfËÁ�,K �/� mg�¾ËÁÔ§Â^Ë��,�/� mg�®ÌÀeÂfÀa�|Ì�Y�,�� mg�¾Ì�ZÌ¿�,�/�� mg�®Ì·Â§�|Ì�Y�,��/� mg�¾ÌeÂÌ]�,��/� mg�,
¾Ì·Â¯��|ËY�¸¯���� mg��À´À»�,�/� mg�ÉÁ��,�� mg�¾ÅM�,�� mg��»�,� mg�¹ÂÌÀ¸��,�/� mg �|Ë�,��/� mg.  
 

     �­Y�Ây� ¥��»� Á� |��� d���� �ÅZ¯
��ËZ�� ��Âe� �ËZ»�M� ¾ËY� �{� Ã|�� Ã|ÅZ�»

� �{� Äf^·Y� ¾Ì¬¬v»� ¥��»� ¹Z´ÀÅ�Ë{Z¬»   
� ¾ÌËZa�eCLA  �Ä°Ë�Â�]� d�Y� Ã|�� ��Y�³

�½Y�Z°¼Å�Á� Z´ÀË{Z])� (���Z]�sÂ�-�%CLA  
lËZf¿�� Ä]Z�»,|¿{�ÁM� d�|]��¥Ôy�]� Z»Y

M�Ä ·Z�»��{���Zu�ªÌ¬ve�cY|ÅZ�»Æ¿�\Ë���Z
�¥��»��iY��{�ÊËY~£�¶Ë|]CLA�d§ZÌ¿�{Â^Æ].  

  
  

     �½Y�Z°¼Å�Á�cZ^»Â�¯Z�)�� (�,|¿{Y{�½Z�¿
�¶Ë|^e� \Ë��� ,Ä¿Y�Á�� ½�Á� �ËY�§Y� ¾Ì´¿ZÌ»
��Â�� Ä]� ÊÀ�]� Ä�Âv»� Ê]�q� Á� ­Y�Ây  

ÊÀ »§Y� Z]� É�Y{� sÂ����ËY� CLA� Ze�/� %
d§ZË��ÅZ¯��Ã�Ìm,�Ä°Ì·Zu��{��iY CLA��ÉÁ�

�Ä¿Y�Á��­Y�Ây�¥��»�¾Ì´¿ZÌ»¿��Y{�ÊÀ »{Â^�,
� ��Zu� ªÌ¬ve� �{� Z»Y[Â¸�»Z¿� �iYCLA  ��]

�t����{� ZÆÀe�Ä¿Y�Á��½�Á��ËY�§Y� %�Ã|ÅZ�»  
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1- Agouti gene-Related protein 
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     ��Z¼Ìe� %CLA��|��{�¾Ë�eÓZ]�ÉY�Y{�½�Á
�|^¯)��/� <P ({Â]�ZÅ�Z¼Ìe��´Ë{�Ä�ËZ¬»��{ .

�ÉY�Y{� Ê]�q� |«Z§� Ã�Ìm� Z]� Ã|�� ÄË~¤e� �Z¼Ìe  
�¾Ë�e�¾ÌËZa)��/� <P (� |��{½�Á �,{Â]� |^¯

� � ÉZÅ�Z¼Ìe� Z]� �Â¯~»� ¥ÔfyY� Ä°Ë�Â�]� %
CLA���Ì¿�Á�/� %�ZËÂ��¾£Á� +�/� %CLA���Y

� {Â]� �Y{� ÊÀ »� É�Z»M� �Zv·)��/� <P.( �¾ËY
Z]� lËZf¿ Äf§ZË�Á� cZ^»Â�¯Z�� lËZf¿� ÉZÅ
�½Y�Z°¼Å)�� (�|^¯�½�Á�|��{�,|¿{Y{�½Z�¿�Ä¯

�Ã�Ìm� �Y� Ã{Z¨f�Y� �Y� | ]� É�Y{� ÊÀ »� �Â�� Ä]
CLA��ËY�§Y�,{�Y{�d¬]Z�»�{Â]�Äf§ZË��ËY�§Y  

Z]� ÄË~¤e� �Y� | ]� |^¯� ½�Á� �Y{� ÊÀ »��Ã�Ìm
� ÉYÂfv»� %CLA��ËY�§Y� d¸�� Ä]� 0ÓZ¼fuY� ,

Ê»� |^¯� �{� [�q�ÉZÅ|Ì�Y� �fÀ��]�¾ËY� ,|�Z
�¾ÅM� Á� Á{�lËZf¿� Z]� Äf§ZË)� (��ËY�§Y� �]�ÊÀ^»

�ºË�¿MÂ¯�¶Ìf�Y� Á�[�q�|Ì�Y��fÀ��dÌ·Z §A   
�Ã�Ìm� Z]� ÄË~¤e� �Y� | ]� |^¯� �{� �ÔÌ�¯Â]�¯

ÉYÂfv»CLA ��d¬]Z�»d�Y{.��ºË�¿MÂ¯�¶Ìf�Y
A�� Á� �ÔÌ�¯Â]�¯[�q� |Ì�Y��ZffÀ��   

ºË�¿M�ÉZÅ|Ì�Y��fÀ��Ã|ÀÀ¯�µ�fÀ¯�Ê¸�Y�ÉZÅ
�|Àf�Å�[�q)�  .(  

     � ÉÁZu� Ã�Ìm� %CLA��É�Y{� ÊÀ »� �Â�]
�|��{½�Á �ÉZÅ�Z¼Ìe��ËZ��Ä]�d^�¿� Y��µZv�

�{Y{��ËY�§Y�Ê]�q�|«Z§� �Z¼Ìe� �m�Ä]�Ê�ËZ»�M
)��/� <P .(� ÉÁZu� Ã�Ìm� Ä°¿M� µZu�/� %

�ZËÂ��¾£Á� +�/� %CLA��{�¾Ë�f¼¯�|�½�Á 
�{Y{� ½Z�¿� ZÅ�Z¼Ìe� �ËZ�� Ä]� d^�¿� Y�� µZv�

)��/� <P.( �|��{�½�Á�Ä]�d^�¿�®qÂ¯�Ã{Á�
�ÉZÅ�Z¼Ìe� �{�½|]�½�Á� %CLA��Ã�Ìm��Ì¿� Á

�ZÅ�Z¼Ìe� �ËZ�� �Y� �eÓZ]� Ä¿�Á�|ÌÅ� ¾£Á�� ÉÁZu
� {Â])��/� <P (� |��{� ¾Ë�f¼¯� Áª¸ f»��Ä]

� ÉZÅ�Z¼Ìe� ÉÁZu� %� �Ì¿� Á� ZËÂ�� ¾£Á��/� %
�ZËÂ��¾£Á� +�/� %CLA {Â] )��/� <P.(  

     �Ä]� �nÀ»� Ã�Ìm� �{� Ê]�q� {ÂmÁ� ¹|�
ÊÀ »� Ê�ÅZ¯� |��{� �{� �Y{½�Á ���Â]

� |Ë{�³��ÂÌ�Ë�]Z§)��/� <P (�Ê]�q� �Â¿� Á
{Y|¿� �Y�«��ÌiZe�dve� Y��¹Y|¿Y�¾ËY�|��{�Ã�Ìm.�
���Â]� Ã|£� ½{Â]� �e� ±��]� Ê¸¯� �Â�]

½Z�¿� �ÂÌ�Ë�]Z§ �ºf�Ì�� ®Ë�ve� Ã|ÀÅ{
½|]�ÊÀ¼ËY���{��Àe� {ÂmÁ� �Y�Ê�yZ�� Á� Ã{Â]

� ½|]|�Z]� Ê» .� �Â�]Ê¸¯���Zu� ªÌ¬ve� �{�
�Ê]�q�|«Z§�Ã�Ìm��Ì¿�Á�ZËÂ��¾£Á��ÉÁZu�Ã�Ìm

��Z¨e�Y��{��Y{�ÊÀ »�Ê�ÅZ¯�Ä]��nÀ»��a �ZÅ��{
{ÂW{�ÉZÆ�z]W�|¿|Ë{�³�¹Â¿���Á�¹Â)��/� <P (

��nÀ»�ZËÂ��¾£Á��ÉÁZu�Ã�Ìm��¬§�¹ÂX¸ËY��{�Á
�|��Ê�ÅZ¯�¾ÌÀq�Ä])��/� <P .(�ÉZÅ�ÄmÂm

� ÉÁZu� Ã�Ìm� Z]� Ã|�� ÄË~¤e�/� %�¾£Á�  
�ZËÂ� +�/� %CLA��¾Ë�e�|À¸]�ÉY�Y{�µÂ���a�

�¹ÂX¸ËY�Á�¹Â¿����{�cÁZ¨e�¾ËY�Ã�ËÁ�Ä]�Ä¯�|¿{Â]
��{Â]��Y{�ÊÀ »)��/� <P.( ��{��ÌÌ¤e�Ä¿Â³��Å

� µÂ���aZÅ��[~m� ½Y�Ì»� �{� �ÌÌ¤e� ÊÀ »� Ä]  
�µÂ���ËY�§Y�Ä¯�ÊÀ »�¾ËY� Ä]� ,|�Z]�Ê»Á��a�

Y�h�Z]�{YÂ»�[~m��ËY�§É~¤»�Ê»{{�³.  
     �É�Â·Â§�Â»���/a������Â/»�¹Â/X¸ËY�Á�¹Â/¿����{

��Ã�/Ìm��ÌiZ/e�dve�����ÉÓZ/]�sÂ�/��ÉÁZ/u�ÉZ/Å
|Ì�Y�Ä¿Z³Á{�|¿ÂÌa�|Àq�Z]��Z^�Y��Ì£�[�q�ÉZÅ

����d//§�³��Y�//«��Z^//�Y�Ê//]�q�Ä//])����Á�� .(
��t�/��duZ�»��a���Ã�/Ìm�Z/]�Z/Å���ÉÁZ/u�ÊËZ/Å

Àq�Z]��Z^�Y��Ì£�[�q�ÉZÅ|Ì�Y�ÉÓZ]�sÂ���|
�d�Y{�É�Y{�ÊÀ »��ËY�§Y�Ä¿Z³Á{�|¿ÂÌa)�� .(

­Ây��Á�ZËÂ/��¾£Á��\Ì¯�e�Z]�Ã|��ÄË~¤e�ÉZÅ
���ËY�//§Y�Ä//]�¶//ËZ¼e�¶//Ì³�Z¿�¾//£Á� ��Z//¨e�Y  

  1- Fatty acid synthetase 
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CLA

   

CLA

P

CLA

CLA

P

CLA

P

P

CLA

P

CLA

P

1- Turn over 
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d§�´¿. »� dbË�¯Ê�Ä¿Zy�Z¯� ½YÂÀ�� Ä]� |¿YÂe
��a�±��]�dbË�¯�®Ë� ,{Â�� Äf§�³� ��¿� �{� ZÅ

�Ã|ÀÅ{�½Z�¿\Ë�ze�Á�dyZ��|¿Á� {ZË���,d§Z]
�ÉZ�Z¬e�®Ë�Á{ZË��Ê»�|Ë|m�d§Z]�ÉY�]�,|�Z]
dbË�¯�¾ËY�]ZÀ]�ÉZÅªÌ¼��e�µÂ¸��ÉY�Y{�ÉZÅ  

�ª¼�� �ËY�§Y� Á� Ã{Â]� É�f�Ì]� Êv��e  
dbË�¯Ê»� Ã{Á�� ÉY|f]Y� ÉZÅ� Ê¸Ì·{� |¿YÂe��]

�|�Z]�{|£�¾ËY��{�Ê·Â¸��ºÌ�¬e�®Ë�ve)��.(  
��Z¨e�Y�Ä]�dbË�¯�ª¼��d^�¿��a��Á�¹Â¿{ÂW{��{

�ÊeÁZ¨f»� ÉÂ´·Y� �Y� ¹ÂX¸ËY� Z]� Ä�ËZ¬»� �{� ¹Â¿��
�ÊËY|f]Y��z]� Á{� �{� Ä°Ë�Â�]� |¿{Â¼¿� ÉÁ�Ìa

�ÉÁZu��Z¼Ìe�®qÂ¯�Ã{Á��/� %� ZËÂ��¾£Á� +
�/� %CLA���{� d^�¿� ¾ËY��ËY�§Y� Ä]� �nÀ»

{Y| e�Z]�Ä�ËZ¬»�|��ZÅ�Z¼Ìe��Y�É)�ÉÁZu�Ã�Ìm
� %CLA��¾£Á�� ÉÁZu� Ã�Ìm� Á� ¹Â¿{ÂW{� �{

¹Â¿���Á�¹Â¿{ÂW{��{�Ä¿�Á�|ÌÅ .(��Z¼Ìe�¹ÂX¸ËY��{
�,®qÂ¯�Ã{Á��ÊËY|f]Y�ÉZÆ�z]��°��]��Â¯~»  

  
  
  
  
  
  
  
  
  
  
  
  
  
  

ÊÀ »� Ê�ÅZ¯� Ä]� �nÀ»�ª¼�� d^�¿� �{� �Y{
� �Z¨e�Y� Ä]� dbË�¯Á� |Ë{�³� Ê¸Ë)��/� <P .(

��ËY�§Y� dbË�¯� ª¼��d^�¿� �Z¨e�Y� Ä]��a ��{
��{�Ê·Â¸��\Ë�ze��Á�]��´¿Z�¿��«YÁ��a���ZÌ¿� Á

µÂ¸��ÊÀË�´ËZm� Ä]� Ä°¿M� µZu� ,Ã{Â]� ZÅ��ÅZ¯
�Ã|ÀÀ¯�Â³�Z]�d^�¿�¾ËY��{{Â^Æ]��[~m�Á�º�Å

� {ÂmÁ� ¶Ì·{� Ä]��a¶ËÂ�� ÉZÅ�ÄnÌf¿� �{� Á� �e
�[~m�t����ËY�§YÊ»|�Z] )�� .( 

     �|Ì�Y� Ä¯� {Y{� ½Z�¿� ��Zu� ªÌ¬ve� lËZf¿
®ÌX·ÂÀÌ·�� t��� �{� Ã|�� d¨m� %�Ã�Ìm� �Y

��{� Y�� É|Ì·Âe� cZ¨�� Ê]Â¸�»Z¿� �Â�] 

��{�Z»Y�Ã{Y{��Y�«��ÌiZe�dve�Êf�Â³�ÉZÅ�ÄmÂm
� t���/�%� ,Ä]� �nÀ»�{Â^Æ]��Á� |��� d���

�­Y�Ây�¥��»��{�¾£Á��ÉÁZu�Ã�Ìm�Z]�Ä�ËZ¬»
|�� ZËÂ�.�� ¾ÌÀr¼Å� Ê]Â¸�»� cY�iY�]�

Ã{Á��É�Â·Â§�Â»�� �Z¨e�Y��ËY�§Y� Ã�ËÁ� Ä]� Á��a 
d�Y{.   
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                   �µÁ|m� - Ê�ËZ»�M�ÉZÅ�Ã�Ìm��ÌiZe�ÄmÂm�®qÂ¯�Ã{Á��É�Â·Â§�Â»�cZÌ�Â�y��]�¾���{�Êf�Â³�ÉZÅ���Ê³�Á�  
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SO �/���� b �a �� a �/��� ab ���/� a �/��� c �/� a �/�� a �/��� b ���/� ab �/��� c �/� bc �/�� ab ��a ���/� a 

CLA �/���� a �/� a �/�� b �/��� b ���/� b ���b �/� a �/�� a ���b ��/� ab �/��� b �/� ab �/�� b �/�� a ���/� a 

SO-CLA �/���� a ���/� b �/�� c ���a ���/� a �/��� a �/� a �/�� a �/��� a ���/� a �/��� a �/� c �/�� ab �/�� a ���/� b 

HO �/���� a � a �/�� bc �/��� b ���/� b �/��� b �/� a �/�� a �/��� b ���/� b �/��� b �/� abc �/�� a �/�� a ���/� a 
N �/���� b �/� a �/�� a �/��� b ���/� ab �/��� c �/� a ��a �/��� b ���/� ab �/��� bc �/�� a �/�� a �/�� a ���/� a 

SEM ��  �/�  �/�  �/�  ���/�  �/��  ��/�  �/�  ��/�  ���/�  ��/��  �/�  ��/�  ��/�  ���/�  
  ¾Ì´¿ZÌ»�,½Âf���Å��{|¿�Y{�É�Y{�ÊÀ »�¥ÔfyY��´Ë|°Ë�Z]�,|Àf�Å�­�f�»�¥Á�u�|«Z§�Ä¯�ÊËZÅ )��/�<P.(  
                     �{�¾Ì´¿ZÌ»�,½Âf���Å�|¿�Y{�É�Y{�ÊÀ »�¥ÔfyY��´Ë|°Ë�Z]�,|Àf�Å�­�f�»�¥Á�u�|«Z§�Ä¯�ÊËZÅ)��/�<P .(��Z¼Ìe��Y��Â�À»SO :�ÉÁZu�Ã�Ìm� %�,ZËÂ��¾£Á�CLA: �ÉÁZu�Ã�Ìm� %�®ÌX·ÂÀÌ·�|Ì�Y�,Ã|��ÊjÀySO-CLA: �Ã�Ìm  
����������������������ÉÁZu�ÉÁZ�»��Â¸z»��Y�®ÌX·ÂÀÌ·�|Ì�YÁ�kÁ{�»�Á�ZËÂ��¾£, HO: �ÉÁZu�Ã�ÌmÄ¿�Á�|ÌÅ�¾£Á�, N: ½Á|]��Z¼Ìe�¾£Á�.  

 
�Ê»Y{�cY|Ì·Âe�ÉZÆ�ÅÁ�a

µÁY�µZ�
/�

�Ã�Z¼�
�/�

�½Zf�»��Á��ÌËZa
����
 

.................................................................................
 .........................................

��
  

 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
05

 ]
 

                            12 / 15

http://rap.sanru.ac.ir/article-1-149-en.html


CLA

 
1. Aydin, R. 2005. Type of fatty acids, lipoprotein secretion from liver and fatty liver 

syndrome in laying hens. Inter. J. Poult. Sci., 4: 917-919. 
2. Badinga, L., K.T. Selberg, A.C. Dinges, C.W. Comer and R.D. Miles. 2003. Dietary 

conjugated linoleic acid alters hepatic lipid content and fatty acid composition in broiler 
chickens. Poult. Sci., 82: 111-116. 

3. Bedford, M. 2000. Removal of antibiotic growth promoters from poultry diets: 
Implications and strategies to minimize subsequent problems. Worlds. Poult. Sci. J., 56: 
347-365. 

4. Cao, Z.P., F. Wang, X.S. Xiang, R. Cao, W.B. Zhang and S.B. Gao. 2007. 
Intracerebroventricular administration of conjugated linoleic acid inhibits food intake by 
decreasing gene expression of NPY and AgRP. Neurosci. Lett., 418: 217-221. 

5. Du, M. and D.U. Ahn. 2002. Effect of dietary conjugated linoleic acid on the growth rate 
of live birds and on the abdominal fat content and quality of broiler meat. Poult. Sci., 
81: 428-433. 

6. Du, M. and D.U. Ahn. 2004. Dietary CLA affects lipid metabolism in broiler chicks. 
Lipids, 38: 505-511. 

7. Duke, G.C. 1986. Avian Physiology. 4th edn. Springer Verlarg. N.Y. pp: 269-288. 
8. Ensminger, M.E. and C.G. Olentine. 1990. Feed and nutrition. First edition, The 

Ensminger Publishing Company. California. U.S.A. 361 p. 
9. Li, D.F., R.C. Thaler, J.L. Nelssen, D.L. Harmon, G.L. Allee and T.L. Weeden. 1990. 

Effect of fat sources and combinations on starter pig performance, digestibility and 
intestinal morphology nutrient. J. Anim. Sci., 68: 3694-3704. 

10. Moav, R. 1995. Fat supplementation to poultry diet. World Poultry Misset. 11: 57-58. 
11. Montagne, L., J.R. Pluske and D.J. Hampson. 2003. A review of interactions between 

dietary fiber and the intestinal mucosa and their consequences on digestive health in 
young non-ruminant animals. Anim. Feed. Sci. Technol. 108: 95-117. 

12. Pariza, M.W., Y. Park and M.E. Cook. 2001. The biologically active isomers of 
conjugated linoleic acid. Prog. Lipid Res., 40: 283-289. 

13. Sagher, F.A., A.J. Dodge, F.C. Johnston, C. Shaw, D.K. Buchanan and E.K. Carr. 1989. 
Rat small intestinal morphology and tissue regulatory peptides: effects of high dietary 
fat. Br. J. Nutr., 65: 21-28. 

14. Sagher, F.A., A.J. Dodge and F.C. Johnston. 1991. Rat small intestinal morphology and 
tissue regulatory peptides: effects of high dietary fat. Br. J. Nutr., 65: 21-28.  

15. SAS, SAS version 9.2. SAS Institute. Care. NC. 2001. 
16. Suksombat ,W., T. Boonmee and P. Lounglawan. 2007. Effects of various levels of 

conjugated linoleic acid supplementation on fatty acid content and carcass composition 
of broilers. Poul. Sci., 86: 318-324. 

17. Szymczyk, B., P.M. Pisulewski, W.P. Szczurek and P. Hanczakowski. 2001. Effects of 
conjugated linoleic acid on growth performance, feed conversion efficiency, and 
subsequent carcass quality in broiler chickens. Br. J. Nutr., 85: 465-473

 

18. Thomson, A.B., M. Keelan, M.T. CLAndinin and K. Walker. 1986. Dietary fat 
selectively alters transport properties of rat jejunum. J. Clin. Invest., 77: 279-288.  

19. Thomson, A.B., M. Keelan M. Garg and M.T. CLAndinin. 1987. Spectrum of effects of 
dietary long chain fatty acids on rat intestinal glucose and lipid uptake. Can. J. Physiol. 
Pharmacol., 65: 2459-2465.  

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
05

 ]
 

                            13 / 15

http://rap.sanru.ac.ir/article-1-149-en.html


�Ê»Y{�cY|Ì·Âe�ÉZÆ�ÅÁ�aµÁY�µZ�/��Ã�Z¼��/�ZaW�½Zf�»��Á��Ì���� ............................................................................................................................... ��  

 

20. Thomson, A.B., C.I. Cheeseman, M. Keelan, R. Fedorak and M.T. CLAndinin. 1994. 
Crypt cell production rate, enterocyte turnover time and appearance of transport along 
the jejunal villus of the rat. Biochim. Biophys. Acta., 1191: 197-204. 

21. Xu, Z.R., C.H. Hu, M.S. Xia, X.A. Zhan and M.Q. Wang. 2003. Effects of dietary 
fructo oligosaccharide on digestive enzyme activities, intestinal microbiota and 
morphology of male broilers. Poult. Sci., 82: 1030-1036. 

22. Yason, C.V., B.A. Summers and K.A. Schat. 1987. Pathogenesis of rotavirus infection 
in various age groups of chickens and turkeys: pathology. Am. J. Vet. Res., 48: 927-
938. 

23. Zhang, H., Y. Guo and J. Yuan. 2005a. Conjugated linoleic acid enhanced the immune 
function in broiler chicks. Br. J. Nutr. 94: 746-752. 

24. Zhang, H.J., Y.M. Guo and J.M. Yuan. 2005b. Effects of conjugated linoleic acids on 
growth performance, serum lysozyme activity, lymphocyte proliferation, and antibody 
production in broiler chicks. Archiv Anim. Nutr. 59: 293-301. 

25. Zhang, X.H., B.W. Wang, L. Wang, F.Y. Long, Z.G.Yang, S.H. Yu, Y.C. Wang, X.X. 
Wei, L.Z. Jina and L.L. Liu.. 2008. Effect of dietary conjugated linoleic acid on the 
growth and lipid metabolism of geese and fatty acid composition of their tissues. South 
African. J. Anim. Sci., 38: 12-20. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
05

 ]
 

                            14 / 15

http://rap.sanru.ac.ir/article-1-149-en.html


CLA

 
Effect of Conjugated Linoleic Acid on Performance and Small Intestine 

Morphology of Broiler Chickens   

M. Alipour1, B. Navidshad2, M. Adib Moradi3 and R. Seyed Sharifi4    

Abstract 
     The effects of conjugated linileic acid on performance and small intestine 
morphology were studied using 300 broiler chickens in a compeletly randomized design 
with 5 treatments and 4 replicates and 15 chickens in each replicate. The experimental 
diets were contained 7% soybean oil, 7% CLA, 3.5% CLA + 3.5% soybean oil, 10% 
hydrogenated oil and control oil free diet. The lowest weight gain and feed intake were 
observed in the group fed with 7% CLA, but this treatment improved feed conversion 
ratio. The villi hieght was reduced in duodenum section of birds fed with diet containing 
soybean oil or control, but in ileum section just the soybean oil diet caused the same 
effect. The chicks fed with 3.5% soybean oil + 3.5% CLA had the highest villi length. 
The diets with 7% soybean oil and 3.5% soybean oil + 3.5% CLA decreased epithelium 
thickness. Crypth depth in duodenum and jejunum increased with 3.5% soybean oil + 
3.5% CLA diet so that the differences with other treatmernt were significant ecxept with 
the 7% soybean oil diet in duodenum. The results of the present study showed that CLA 
at 7% level adversly affect performance but the diet containing 3.5% CLA improved 
morphological parameters of small intestine especially villi length.   

Keywords: Conjugated linileic acid, Small intestime morphology, Broiler chickens  
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