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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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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�.  
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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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