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iZeÌÃ{�y�¦¸fz»�sÂ���� �l¿�]m��{Ì�Ã�{�°¸¼���] �Â�y�ÁÌ¡�»�ºze�cZ  

 ��{¡�» ZÅÉ�½�ÂÆ´·��Y~´¼ze  
  

¹ .ÄÌ¬§�·Y|^�¸ÊÆ��,¹.�Z��WÊ��Ã�Á.��ÌÃ{Y��sZ�  

   

°qÌ�Ã|  
     �l¿�]�Ã{�yË°Ê�Ã{�ÁM�§��Y�ZÅÉ ��§Ê ·ÂeÌl¿�]�| »Ê�|�Z]����Y|¬»�Ä]�Ä¯ËZÆ¿Zf�Y��{�{ZÉ��·Z¼/�Ê�

·Âe��Â�¯Ì»�|Ê�Â�{ .���]��Â�À»�Ä]Ê iZeÌ��¯��]�l¿�]�Ã{�y�¦¸fz»�sÂ��Ì¨Ìd �¡�»�ºze Á �{�°¸¼�
¡�»�ZÅÉ�Z»�M�,�Y~´¼zeË�Ê��Y�Ã{Z¨f�Y�Z]�lÀa���l¿�/]�Ã{�y�t��)��¨/�, ��, ��,�� Á����|/��{ (��{

�\·Z«Ë�®§{Z�e�Ô»Z¯�s��Ê���Y�Ã{Z¨f�Y�Z]���Â���Y~´¼ze�¡�»�Ä �«Ë�Zne�ÄÉ�ZÅÉ ÓË¾ )W36(���{
Ë�Ã�Á{�®�����{�Ã�Á�lÀa�eÌ�Á��Z¼����Á��Y�°eÄ������¹Z/n¿Y��Y�/°e��/Å��{��Y~´¼ze�¡�»�Ä �«�|/� .��{

Z»�M�µÂ�Ë¡�»�{�°¸¼����ZÅÉ���Y~´¼ze)·Âe�|��{�,­Y�Ây�¥��»�/Ì����,¡�/»�º/ze�½�Á�,¡�/»�º/ze�|�
»Ì´¿ZÌ���¡�/»�º/ze�Ã{Â/e�½�Á�¾�Á ��/�Ë�|/^e�\Ë�Y~/£�¶ÊË (�,��Z/Å�ÄnÀ/�Y�§É��¿Â/yÊ )��/eÉ�¸³Ì��/�Ë�,|

,µÁ�f//�¸¯LDL ,HDL �³�Á�¯Â//¸(�Z//Å�Á���{É ����Á���Z//»�MË��Y����e��//Å��{�¡�//»�Ä// �«Ì�Z//¼�,
�Â�yÌ�¡�»�ºze�cZ)¨���Z¨e�YÌ,d»Zz��,Ã| �,Äf�Âa�½�Á�Á�¹Z°vf�Y�yZ����Ã�/¼¿�,Ã{���Á�¡�»�ºze

�Á�Ã{���²¿��,ÁZÅ�|uYÁ�,¡�»�ºze�Y|¬»�Ã{���µÁ�f�¸¯ (Àr¼Å�ÁÌ¡�»�½|]�½�Á�¾�ZÅÉ���{�Â/»��Y~´¼ze
���]Ê�d§�³��Y�« .Y�{Ë�M�¾Z»ËiZe��Ì�l¿�]�Ã{�y��{�ÅÌ�pË»��]�Ã{Z¨f�Y�{�Â»�sÂ����Y�®Ì�¥��»�½Y�

¨���Z¨e�Y�,­Y�ÂyÌ,d»Zz��,Ã| �,Äf�Âa�½�Á�Á�¹Z°vf�Y�yZ�������,¡�/»�º/ze�Ã�/¼¿�,Ã{���Á�¡�/»�ºze
�Á�ÁZÅ�|uYÁ�Y|¬»�À »�¡�»�ºze�µÁ�f�¸¯Ê�·Á�{Â^¿��Y{Ê��Ã{���²¿�À »��Â��Ä]�Y�Ê��Y{É���ÅZ/¯ {Y{ .

�l¿�]�Ã{�y�½{Á�§Y�m�Ä]ÌY�§Y�h�Z]�Ã�ËÀ »��Ê�µÁ�f�¸¯�t����Y{ ��¯Â¸³�ÁZ¼�Ôa��¡�/»�½Ây��Z/ÅÉ�
�Y~´¼ze Za��{ËÀr¼Å�Á�º���Äf¨Å�½ZÌY�§Y�h�Z]�¾ËÀ »��Ê�,µÁ�f�¸¯�t����Y{ LDL �¯Â¸³�Á �½Ây

�Y~´¼ze�½Z£�» Za��{Ë�ºÅ{�YÁ{�Äf¨Å�½Z|� )��/�<P( .Y�§YË��l¿�/]�Ã{�y����{m�/Ì��Y�/§Y�\^/��Ã�Ë��  
À »Ê��Y{É�»Ì´¿ZÌ·Âe�|��{�,¡�»�ºze�Ã{Âe�½�Á�¾Ì���,¡�»�ºze�½�Á�,¡�»�ºze�|Ë|^e�\ËY~£�¶ÊË��Á

¡�»�½|]�½�Á�ZÅÉ�Za��{��Y~´¼zeË�Z/»�M��½ZË���|/� )��/�<P( .�Z/f¿ËY�l�/Ë�Z/»�M�¾Ë��½Z/�¿��{Y{���Ä/¯
�t���Ze�l¿�]�Ã{�y���Y�Ã{Z¨f�Y���|��{ �{�mÌiZe�Ã�Ì¨À»��Ê���]·Âe�/Ì�����,¡�/»�º/ze�½�Á�,¡�/»�º/ze�|

»Ì´¿ZÌÂe�½�Á�¾���,¡�»�ºze�Ã{Ë|^e�\ËY~£�¶ÊË ¡�»�½|]�½�Á�Á�ZÅÉ�d�Y|¿��Y~´¼ze.  
  

ZÅ�Ã�YÁÉ�¸¯Ì|É :�,{�°¸¼��,l¿�]�Ã{�yZÅ�ÄnÀ�Y�§É�¿ÂyÊ¯�,Ì¨Ì�Y~´¼ze�½Z£�»�,¡�»�ºze�d  
 
  
�- �¿Y{��ÄfyÂ»M�|��Y�Ê�ZÀ��Z¯É�Z��Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�¹Â¸��ÃZ´�¿Y{�cÔÌ��Á�Ê»Y{�¹Â¸��Ã|°�¿Y{  
�- ��ZÌ�¿Y{É�Z��Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�¹Â¸��ÃZ´�¿Y{�cÔÌ��Á�Ê»Y{�¹Â¸��Ã|°�¿Y{  
 

É�Z��Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�¹Â¸��ÃZ´�¿Y{  
      a��ÅÁÊ»Y{�cY|Ì·Âe�ÉZÆ  
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ZÆ�Á��Á�{YÂ»  
     �{Y|// e����¾//���{��Y~//´¼ze�¡�//»�Ä// �«

´ÅZ»�Ã{�YÁ{Ê�Â���YË�Zne�ÄÉ��Z/ÅÉ�Ó�/Ë��Ä/]�¾
Z»�M�¹Zn¿Y��Â�À»Ë��ÆeÌ|��Ä .YËZ»�M�¾Ë��{��

À·Z�Ê��µÂ��Z]d�Å�����/��Á��f»��Z/Æq����/f»
|��¹Zn¿Y .¡�» �ZÅ�a�Â��Ä]�,¾·Z��Ä]�{Á�Á��Y��

§{Z�eÊ�ZÅ��¨«��{É���Y~´¼ze�¡�»��Â�z»
|¿|��Ã{Y{��Y�«.�������®/Ë��{�¡�/»�Ä/ �«�Ä/���/Å

�½YÂÀ��Ä]��¨«��Å�Á��Y�«��¨«�/Ë���{��Y�/°e�®
��|/��Ä//f§�³��/�¿ .//aÌ���Z//»�M��Á�/���YË���Y   

¡�»�ZÅÉ��c|»�Ä]���Y~´¼zeË��{�Â/¯��Äf¨Å�®
�Y{�]É |���ÁZÅ�¡�»É�·Âe�Z]Ì�|º¯����|/u��Y��/e

{�Y|¿Zf//�Y�Z//»�M��YË|//��¥~//u��|¿ .�Y|//f]Y��{
¯�eÌ��cZ^Ì¼ÌZÊË�Z»�M��{�l¿�]�Ã{�yË��Z/]�ÃZ´�

µÁY|f»��Á� ³�Ã�Y|¿YÌ�É |� )�(. �Y|¬»��Ã{Z»
XeÁ�a�,®�yÌ¾�¹Zy��Á]�qÊ�¹Zy��Ã{�y�Ä¿Â¼¿

�l¿�]��e�Ä]e�/Ì�\��/���,��/���Á��/����|/��{
{Â]. �Z»�MË«��{�©Â§��§{Z�e�Ô»Z¯�s���\·ZÊ�
�Z]lÀa�eÌ�Z¼�,���e��{�Y�°eÌ�Á��Z¼�Ä/���/ �«�Ä

�¡�»��Y~/´¼ze ����~/a�¹Z/n¿Y��Y�/°e��/Å��{Ëd§� .
eÌZÅ�Z¼É Z»�MË�Ê��¶»Z/���lÀ/a����Ã{�/y�t�/�

�l¿�//])�¨//�, ��, �� , �� Á���|//��{ ({Â//].�
m�¹Z¼eÌ��¿Y���¿��Y�ZÅ�Ã�É )�����¯Ì�·Z¯�Â¸É�
¯��{Ì¹�³Â¸(XeÁ�a�,Ì¾�¹Zy )��/����|/��{(��Á
Z�Ë~¤»�{YÂ»��É Ë�|/¿{Â]�½Z�° .�Y�/]É��/�ÀeÌ�º
mÌ���Y�/§Y�¹�¿��Y�ZÅ�Ã�m�/ÌÂ¿�Ã�Ë�/�Ê UFFDA�

|��Ã{Z¨f�Y. YËm�¾Ì���/�Âe�Ä/]�Ä/mÂe�Z]�ZÅ�Ã�Ì�Ä
��/¸»�¾/¼n¿YÊ�¬veÌ�cZ/¬ )NRC, 1994( �Y�/]É�
Z//Å�¡�//»É���Y~//´¼zeÆe//Ì|//��Ä )��.( �{YÂ//»

¯�e�Á�Ä¸°//�f»Ì//��cZ//^Ì¼ÌZÊË�m//ÌZ//Å�Ã�É�
Z»�MË�Ê���{m�µÁ|��d�Y�Ã|��ÄWY�Y .�µÂ���{
Z//»�MË���Z//Å��Âf¯Z//§É�{�//°¸¼�É )�¥�//�»

·Âe�|��{�,­Y�ÂyÌ�ºze�|�,¡�»�ºze�½�Á�,¡�»
»Ì´¿ZÌ����/��,¡�/»�º/ze�Ã{Âe�½�Á�¾Ë�|/^e�\Ë�¶

Y~£ÊË (]�Äc�Â��Ê´f¨Å�,ZÅ�ÄnÀ�Y�§É�¿ÂyÊ�
�¶»Z��d/�¸£���,µÁ�f/�¸¯TG,LDL ,LDL  Á 
�¯Â¸³ Z¼�Ôa�½Ây�]Z ��Y�Ã{Z¨f/�Y�¯�/Ì�Z/Å�dÉ�
Z»�MËÅZ´�Ê �f»Âf§Âf°b�Y��Á��ÁÉ��{��Á�� 
�ÁZÅ�Á�É ����Á���Z»�MË���Á�Y|¬»��µÁ�f�¸¯
{�ÁËyZ���´ZÅ�Ä�É�¯Ì�/¨Ê�����|/À¿Z»�¡�/»�º/ze

¡�//»�º//ze�½�Á¨//���Z//¨e�Y�,Ì�,Äf//�Âa�½�Á�,Ã|
�Äf�Âa�d»Zz,����¡�/»�º/ze�Äf/�Âa�¹Z°vf�Y�,

Ã{����yZ��Á�¡�»�ºze��yZ����Ä/f¨Å�Á{��Å
Ë® ³�Ã�Y|¿Y��Z]Ì�É �|/�.��Y�/]É��³�Ã�Y|/¿Y�/Ì�É�

¨���Z¨e�YÌ�/¸£�Ã|Ì�����Y�ÁZ/Å�|/uYÁ�Ä^/�Zv»�Á��
|��Ã{Z¨f�Y�lÀ���Z¨e�Y�ÃZ´f�{. ���Y�ÁZ/Å�|/uYÁ�

��µÂ»�§Ë|��Ä^�Zv»�� .Y��{Ë�µÂ»�§�¾HU, H�
Á W�e�e�Ä]Ìµ{Z »�\  ¨���Z¨e�Y�,ÁZÅ�|uYÁÌ�Ã|

�/¸£Ì���»�\/�u�]Ì�/¸Ê���/f»��¡�//»�º/ze�½�Á�Á   
¹�³�\�u�]�»Ê�|À�Z]. 

HU=��� log (H− �/� ×W ��/� + ��/� ) 
     Y�//]É�³�Ã�Y|//¿Y//Ì�É��Äf//�Âa�½�Á��Y��//a

��¼e�Á�¡�//»�º//ze�½|//��Äf//�°�//Ì�½{�//¯��
Âfv»Ë��Ä/]�Z/Å�Äf�Âa�cZ���c|/»������{�d�Z/�

�Y|Æ´¿�©Z�Y�c�Y�uÉ��|¿|/� .���®/�y��Y�|/ ]
����Á�Y�//e��Y�Ã{Z¨f//�Y�Z//]�Äf//�Âa�½�Á�½|//�É�

{ËnÌ·Z//fÊ��d//«{�Z//]��/���Äf//�Âa�½�Á�¹�//³  
³�Ã�Y|¿YÌ�É�|� .Zz�»d����Z/]�¡�/»�ºze�Äf�Âa

»��Y�Ã{Z¨f///�YÌÁ�°lÀ///���d///«{�Z///]���/�   
»Ì¸Ê��f» ����Ä/�¬¿�Ä/���{�Á�¡�/»�ºze���Á��{

³�Ã�Y|¿YÌ�É��Á»Ì´¿ZÌ¾�M��d»Zz/��½YÂÀ��Ä]�ZÆ¿
ZÆ¿ÊË�|��Äf§�³���¿��{�Äf�Âa .Y�]É��/¼zeÌ�¾

 »��Y�Äf�Âa�¹Z°vf�YÌ»��ZÌ¸Ê��Äf�Âa�½�Á�¹�³
Y�Y�Ä]É�f¿Z���ÅÊ�|��Ã{Z¨f�Y�½M�t����Y��f».�
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Y�]É��Ã{����yZ��Á�¡�»�ºze��yZ��Ä^�Zv»���]YÁ���YË|��Ã{Z¨f�Y��.  
  

��� × )�¡�»�ºze�µÂ�/¡�»�ºze���� = (¡�»�ºze��yZ�  
��� × )Ã{�����« /Ã{����Z¨e�Y = (�yZ��Ã{��  

      
     ¡�//»�º//ze�µÂ//��Á���//��ÓZ//]��//]YÁ���{  

f¿Z//��\//�u�]Ê���Ã{����//�«�Á��Z//¨e�Y�Á��//f»  
»�\�u�]Ì¸Ê�»��f»Ê��Z]À|. �Z/f¿Ë���Y�¶/�Zu�l

YË¬ve�¾Ì��§{Z/�e�Ô»Z/¯�s���c�Â��Ä]�ªÊ��Z/]  
   

  
�Y�§Y�¹�¿��Y�Ã{Z¨f�YSAS  �ne�{�Â»Ë�YÁ�ÄË��¿Z

�d§�³��Y�«)��( .�dÆmZ¬»Ë»�Ä�Ì´¿ZÌ�Z/Å�¾ �Y�
�Y�Ä//À»Y{�|//Àq�½Â//»�MÉ�¾//°¿Y{ �Á��{�t�//� 

À »Ê���Y{��/� �Ã{Z¨f�Y|� )� .(  

 �µÁ|m�-���{YÂ»¯Y�ÂyÊ�¯�e�ÁÌ��cZ^Ì¼ÌZÊË�mÌZÅ�Ã�É�Z»�M�¦¸fz»Ë�Ê (%)  
�Z¼Ìe*  

¯Y�Ây�{YÂ»Ê   �  �  �  �  �  
c�}  ��/��  ��/��  ��/��  ��/��  ��/��  

l¿�]�Ã{�y  ��/.�  ��/��  ��/��  ��/��  ��/��  
Â��Ä·ZnÀ¯ËZ  ��/��  ��/��  ��/��  ��/��  ��/��  
�¸¯�cZÀ]�¯Ìº  ��/�  ��/�  ��/�  ��/�  ��/�  

{É��¸¯ÌcZ¨�§�º  ��/�  ��/�  ��/�  ��/�  ��/�  
³�¾£Á�ÌÅZÊ  ��/�  ��/�  ��/�  ��/�  ��/�  
®¼¿  ��/�  ��/� ��/� ��/� ��/� 

Á�¶¼°»Ë»ZfÌÀÊ  ��/�  ��/� ��/� ��/� ��/� 

{YÂ»�¶¼°»�¿| »Ê  ��/�  ��/� ��/� ��/� ��/� 

DL -�f»Ì¿ÂÌ¾  ��/�  ��/�  ��/�  ��/�  ��/�  
¯�eÌ��cZ^Ì¼ÌZÊË�Ã|��Ä^�Zv»  
XeÁ�aÌ¹Zy�¾  ��/��  ��/��  ��/��  ��/��  ��/��  
��¿YÉ ¶]Z«�·Â]Zf»Ìº� )¯Ì�·Z¯Â¸É 
�{�¹�³(  

��/�  ��/�  ��/�  ��/�  ��/�  

§Ì¹Zy��^  ��/�  ��/�  ��/�  ��/�  ��/�  
�¸¯Ìº  ��/�  ��/�  ��/�  ��/�  ��/�  

��f�{�¶]Z«��¨�§  ��/�  ��/�  ��/�  ��/�  ��/�  

��MËÀÌ¾  ��/�  ��/�  ��/�  ��/�  ��/�  

·Ì�Ë¾  ��/�  ��/�  ��/�  ��/�  ��/�  

f»Ì¿ÂÌ�¾ +�Ìf�Ì¾  ��/�  ��/�  ��/�  ��/�  ��/�  
|�Ëº  ��/�  ��/�  ��/�  ��/�  ��/�  

* :eÌZÅ��Z¼É ��,��,��,���Á��]�Äe�eÌ�\Y�Y{É �¨��,���,��, ����Á���»�l¿�]�Ã{�y�|��{Ê�|À�Z].  
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Zf¿Ëhv]�Á�l  
ZÅ�Âf¯Z§É�{�°¸¼�É  

     ZÅ� Ã{Y{�Ä]�ÄmÂe� Z]É�µÁ|m �, Zf¿ËY�lË�¾
Z»�MË�Ze�l¿�]�Ã{�y��Y�Ã{Z¨f�Y�Ä¯�{Y{�½Z�¿��

�t�����|��{��{�mÌÃ��ZÅ�¡�»É��Y~´¼ze�
iZeÌ¨À»� �Ê�·Âe� |��{� �]Ì�½�Á� ,¡�»� ºze� |  

»�,¡�»�ºzeÌ´¿ZÌºze�Ã{Âe�½�Á�¾����,¡�»Ë�\
|^eËY~£� ¶ÊË�� Á� ­Y�Ây� ¥��»d�Y|¿ . 

ËZÅ�Äf§ZÉ�YËZ»�M�¾ËZf¿�Z]��Ë��Y�Ã|»M�d�|]�l
Z»�MËcZ��Á� ÓÁZ¯ � ½Y�Z°¼Å)� (�Á� ÂWY�Z»Y�� Á

� ½Y�Z°¼Å)��( � d¬]Z�»Y|¿d��·ÁÊ�Zf¿� Z]Ë�l
¬ve��Y�¶�ZuÌe�Á�½Z»Zf�Á�a�cZ¬Ì·Z»Á�Ì�Z)�� (
Y{�d¬]Z�»d�.�»��Y~´¼ze�¡�»Ê��¥��»�|¿YÂe
�­Y�Âym�Z]� Y��{ÂyÌZÅ�Ã�É�ÁZuÉ  ������Ze
�����¯Ì�·Z¯Â¸É���¿YÉ���Z�� Á� dyÂ�� ¶]Z«
�ÀeÌZ¼¿� ºË| .�ÅZ¯� Z]���¿YÉ�mÌÃ�,��¥��»

Y�§Y� ­Y�ÂyË»Z´ÀÅ� Á� �Ê���¿Y� Ä¯É�mÌ�Ã�
Y�§YË��Ë»��ÅZ¯�­Y�Ây�¥��»�,|]ZÊ Ë|]Z. �Ä]

»���¿Ê�Y�Ä]� ÄmÂe� Z]�|��ËÂfv»�Ä°ÀÉ���¿YÉ�
�¬e� c�}� Á� l¿�]� Ã{�yË»� Ä]Z�»� Z^Ê��Á� |�Z]

Àr¼ÅÌ]�¾�Ä·{Ì�¶ËZ¿YÂe�½{Â]�½Z�°ÊË�·Z §Ì�d
Za��Z��Á�dyÂ���Ä]��Â]�»Ë£�»�ÄZÆÉ���Y~´¼ze

Y� {�Â»� �{Ë� Á{� ¾¯Y�Ây� Ã{Z»� �Â¿Ê� ,�Y|¬»�
iZe� dve� �Y~´¼ze� ½Z£�»� ­Y�Ây� ¥��»Ì��

´¿��Y�«�l¿�]�Ã{�y�¦¸fz»�sÂ��Ì{�. �ÄmÂe�Z]
Zf¿�Ä]ËµÁ|m�l ��,iZeÌ½{Á�§Y���¦¸fz»�sÂ�� 

l¿�]� Ã{�y�]»� �Ì´¿ZÌ���¿� �Y� ¡�»� ºze� ½�Á� ¾
�Z»MÉ À »Ê��Y{�� {Â])��/�<P.( Z�Ë·{� |Ì�¶
Y�§YË� ¡�»� ºze� ½�Á� �� �{eÌZÅ�Z¼É�ÁZuÉ 

� l¿�]� Ã{�y� ¦¸fz»� sÂ��� Ä]� d^�¿�ÃÁ�³
|ÅZ��� Ä] eZ�Y� �fÆ]�µ{Ì»M� |ÌZÅ� ÄÀÉ�{ÂmÂ»�
� �{� l¿�]� Ã{�y|�Z]� �^e�» .WZn¿M� �YÌ� Ä°���

XeÁ�a� ¡�»� ºze� ®�y� Ã{Z»� |��{Ì�¾ 

»Ê�|�Z]�Y�½{�¯�ºÅY�§� ,ÌZÅ|É�»MÌ�dÆm�ÄÀ
XeÁ�a�dyZ�ÌY�]�¾É�·ÂeÌ�Á���¡�»�ºze�|É��Á

Y�Y{É�¼ÅYÌd�»Ê�|�Z] .¿Z»�Ê��Ä¯�Y|¬»��ÅË�®
�Y� �YÌZÅ� |É�»MÌXeÁ�a� ,|�Z]� º¯� ÄÀÌÀÊ��Ä¯
¯�eÌ�Y� \Ì»M� |Ì¤e� ½M� ÄÀÌÌ� �ËÄf§Z� ,ÄfyZ��

|��|ÅYÂz¿ .YË�½�Á�Á�Ã�Y|¿Y��ÅZ¯�h�Z]��»Y�¾
»� �¡�»�ºzeÊ�{Â� .¿Y��ÅZ¯�Á�¡�»�ºze�Ã�Y|
0Z^·Z£�½M�½�Á��Zu�{Â^¼¯��Y��aÌY�ÄÉ�XeÁ�aÌ�¾

Ë�Y� ZÌ»M� |Ì� ÄÀÃ|ÅZ�»�»Ê�� {Â�)�� .(�Y~·
�¾f�Y{�Z]�l¿�]�Ã{�y��/���XeÁ�a�|��{Ì��{�¾

�¶]Z¬»��/��XeÁ�a�|��{Ì�¾��{�{ÂmÂ»��Y�c�}
»¬�Y|�XeÁ�aÌ]�¹Zy�¾Ì�f�É��Ä¯�d�Y��Y{�Ây�]
YË»� {Ây� ¾Ê�� |¿YÂe¶Ì·{�]� ½�ÁÌ��f�  

»� ºzeZÅ� ¡�É�·ÂeÌ¡�»� ��Âe� Ã|�� | ZÅÊË�
�{� Y��l¿�]�Ã{�y�¦¸fz»�sÂ���Ä¯�|�Z]Ë�d§Z

|¿{�¯.   
¡�»�ºze�Ê¨Ì¯�cZÌ�Â�y  

     �|Å{�Ê»�½Z�¿��ËZ»�M�¾ËY��Y�¶�Zu�lËZf¿
�{�Â»�sÂ����Y�®Ë�pÌÅ��{�l¿�]�Ã{�y�ÌiZe�Ä¯
�,d»Zz�� ,Ã|Ì¨�� �Z¨e�Y� ½Y�Ì»� �]� Ã{Z¨f�Y
�Á� ¡�»� ºze��yZ�� ,Äf�Âa� ½�Á� Á� ¹Z°vf�Y
��Y|¬»� Á� ÁZÅ� |uYÁ� ,¡�»� ºze� Ã�¼¿� ,Ã{��
�\^��,Ê·Á�{Â^¿��Y{�ÊÀ »�¡�»�ºze�µÁ�f�¸¯
��¡�»� ºze� Ã{��� ²¿�� �{� É�Y{� ÊÀ »� �ÅZ¯

�|Ë{�³)µÁ|m �.(��d�{�Ä]�lËZf¿�Z]�ÄnÌf¿�¾ËY
��ËZ»�M��Y�Ã|»M�Z»�Á�Á�Ê³ZÌe)��(��Á�ÂWY��Z»Y�

� ½Y�Z°¼Å� Á)��(�Y{� d¬]Z�»d�.��Ã{��� ²¿�
Á�­Y�Ây��Â¿�Ä]��f�Ì]��Á�ÊÀeÁ�Z¯�{YÂ»�{ÂmÁ

{�Y{�Ê´f�]�Ã�Ìm�Ê¸Ì§Âf¿Y�³ .��Y|¬»�Ã�Y|¿Y��Å
��f�Ì]� �Y~´¼ze�ÉZÅ� ¡�»� Ã�Ìm� �{�©Â§� {YÂ»
�d¼�� Ä]� Ã{���²¿�� �Ì¿� Ã�Y|¿Y� ½Z¼Å� Ä]� |�Z]
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Ã{�y�¦¸fz»�sÂ����ÌiZe ¡�»�ºze�cZÌ�Â�y�Á�{�°¸¼���]�Ã�Ìm��{�l¿�] ................................................................................................................... ��  

� |]ZË� Ê»��ËY�³� �»�«� Á� Ên¿�Z¿� ²¿�)�� �Á
�� .(�ÊÀeÁ�Z¯�{YÂ»�¾f�Y{��Zv·�Ä]�l¿�]�Ã{�y

� t��� �{� c�}� Ä]� d^�¿� Ê¸Ì§Âf¿Y�³� Á��ZÌ�]
�²¿���yZ��¶Ì·{�¾Ì¼Å�Ä]�,{�Y{��Y�«�ÊÀÌËZa  

�ÉZÅ� ¡�»� �Y� ¶�Zu� ÉZÅ� ¡�»� ºze� �{� Ã{��
��{� l¿�]� Ã{�y� ¦¸fz»� sÂ��� Z]� Ã|�� ÄË~¤e

d�Y{��Y�«�É�e�º¯�t�� .  
  

  
         �µÁ|m� -�iZeÌ¡�»�{�°¸¼���]�l¿�]�Ã{�y�¦¸fz»�sÂ�����ZÅÉ���Y~´¼ze  

     eÌ�Z¼*        
SEM � � � � � ]�{�Â»�cZ¨����Ê 

��/� ab��/�� a��/�� b��/�� ab��/�� b��/�� ¡�»�ºze�½�Á )¹�³( 

��/� a��/�� a��/�� a��/�� ab��/�� b��/�� ·Âe�|��{Ì|�¡�»�ºze  
��/� ab��/�� a��/�� bc��/�� abc��/�� c��/��  »Ì´¿ZÌ¡�»�ºze�Ã{Âe�½�Á�¾ )¹�³( 

��/� c��/� b��/� b��/� ab��/� a��/� ��Ë|^e�\ËY~£�¶ÊË )¹�³ :¹�³(  
             »Ì´¿ZÌZÅ�¾ÊË�{���Å��{�Ä¯ËeÓ�¥Á�u�Z]�¦ÌY�Y{�Ã|��Ã{Y{�½Z�¿�cÁZ¨f»�¾É�À »�¥ÔfyYÊ�»��Y{Ê��|À�Z])��/�<P(. 

              *:�eÌZÅ��Z¼É ��,��,�,���Á��]�Äe�eÌ�\Y�Y{É �¨��,���,���,����Á���»�l¿�]�Ã{�y�|��{Ê�|À�Z].  
  

     ZÅ��ÅÁ�a��{É ¹Zn¿Y�,Ã|��]Ì�d»Zz��¾
´f�^¼Å� Äf�Âa� ¹Z°vf�Y� Á� Äf�ÂaÊ�f^j»Ê 

)��/��� Ze��/�( Y� Á� {�Y{� {ÂmÁË¾��»Y��½Z�¿  
»Ê�£�Ä¯�|Å{Ì{�¶»YÂ��d»Zz���Y��Ë�´É���Y
^«Ì��Y�«� ���� Á� ~§ZÀ»� ��«� ,~§ZÀ»� {Y| e� ¶

ZÅ� �Â¸]� ¾f§�³É��¸¯Ì¼Ê�Àr¼Å� ÁÌ�ÃÂv¿� ¾
·M� Ä°^��¾f§�³� �Y�«Ê�Äf�Âa� �{,��d»ÁZ¬»� �{

·Zy{� Äf�Âa�Y{� d¿| )�� .(]� Ä·{ÌY� ¶Ë�Ä°À
�Â�y� L�m� Äf�Âa� ¹Z°vf�Y� Á� d»Zz�Ì�cZ

¼¯Ê�¡�»�ºze�»Ê�|À�Z]�Ä¯�]ÌiZe�dve��f�Ì��
f¿�� ¶»YÂ�Ì°Ê�v»� ÁÌ�Ê�»� �Y�«Ê�³Ì�Á� |¿�
~¤e�¶»YÂ�ËY� ÄÉ��f¼¯��¬¿É  Y� �{Ë�{�Â»� ¾

|¿�Y{ ,Y~·�À »� ¹|�� Ä]� ÄmÂe� Z]Ê��½|�� �Y{
Y� �{� Äf�Âa� d»Zz�ËZ»�M� ¾Ë�,�À »Ê���Y{

½|�¿��Äf�Âa� ¹Z°vf�Y� �]� l¿�]� Ã{�y� ½{Á�§Y
»Ê�mÂe�¶]Z«�|¿YÂeÌ|�Z]�Ä.��ÂWY�Z»Y��cZ ·Z�»��{

� ½Y�Z°¼Å� Á)�� (� �Y� Ã{Z¨f�Y����Ã{�y� |��{
m� �{� l¿�]ÌZÅ� ¡�»� Ã�É�f�Â³� �{Z»Ê�iZeÌ��  

À »Ê��Y{É��,d�Y|¿� ZÅ�|uYÁ� Á�Äf�Âa�½�Á��]

·ÁÊ�À »��Â��Ä]� Y�� Ã{���²¿���yZ�Ê��Y{É�
{Y{��ÅZ¯ .Z»�M��{Ë����Âe�Ã|��¹Zn¿Y Y��Â³
½Y�Z°¼Å� Á )�(�� �Y� Ã{Z¨f�Y����Ã{�y� |��{
m� �{� l¿�]Ìq�|¸]� Ã�ÌZÅ� ¾É�ÀaY�Ê�iZeÌ��  

À »Ê��Y{É���]|��{�,Äf�Âa��d»Zz�Äf�Âa,�
¨��|��{ÌÁ�Ã|��|��{d�Y|¿�Ã{��,�·ÁÊ��²¿�

� Ã{��À »� �Â�� Ä]� Y�Ê��Y{É�{Y{��ÅZ¯��Z]� Ä¯
Zf¿ËY�lËZ»�M�¾Ëd�Y{�d¬]Z�»��.  

     Âa�d»Zz���/f¼Æ»�Äf�Ë�̄ �d¨/��¾Ì¨�/Ì�d
»�Äf�ÂaÊ�~¤»�{YÂ»�Á�|�Z]É�Y�Ã|¼�É���|/À¿Z»

�¸¯ÌÁ�Á��¨�§�,ºË»ZfÌ�¾D3��|¿�Y{��¬¿�½M��{
)� .(��Y|¬»��¸¯Ì����Ã{�/y��{�{Â/mÂ»��¨/�§�Á�º

�Ä]Z�»�c�}�Á�l¿�]Ë|°Ë»�´Ê��|/�Z] .�/§����YÊ�
���//�Â�y�L�//m�Äf//�Âa�d»Zz//�Ì//¼¯�cZÊ  

»Ê�]�Y~·�|À�Z]ÌiZe�dve��f�Ìf¿��¶»YÂ���Ì°Ê�
v»�ÁÌ�Ê�»��Y�«Ê�³�/Ì�~¤e�¶/»YÂ��Á�{��/ËY�ÄÉ�

�f¼¯��¬¿É�Y��{�Y�Ë�¾Y��Z^e�YË»�Z¨Ê�Z¼¿Ë�|/À 
)�(.  
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ZÅ�ÄnÀ�Y�§É�¿ÂyÊ  
     m�Ä]�l¿�]�Ã{�y�½{Á�§YÌ��Y�/§Y�h/�Z]�Ã�Ë��
À »Ê�µÁ�f�¸¯�t����Y{ ��½Â/y�¹����¯Â¸³�Á
¡�»��Z/ÅÉ��Za��{��Y~/´¼ze�/Ë���Á�º/���Ä/f¨Å�½Z

//Àr¼ÅÌY�//§Y�h//�Z]�¾Ë//À »��Ê���Y{d//�¸£�
�,µÁ�f/�¸¯ LDL ���¡�/»�½Â/y��¯Â/¸³�Á��Z/ÅÉ�
��Y~//´¼ze Za��{�//Ë��|///��º//Å{�YÁ{�Ä///f¨Å�½Z

)��/�<P( .Zf¿Ë�Y��Y�¶/�Zu�l�/Ë�Z/»�M�¾Ë��Z/]��
ËZ//Å�Ä//f§ZÉ��²//¿Z§�cZ// ·Z�»��Y�¶//�Zu�Á���Á

�½Y�Z°¼Å)�� (��/Àr¼Å�Á�½Z/�¿Y�{�Â»��{Ì��Z/]�¾
Zf¿ËZ»�M��Y�¶�Zu�lËY�cZ�Ë�/»Á�Ê���½Y�Z/°¼Å�Á
)�� (Á��Ä¯É��Â» �d/¬]Z�»�d§�³�¹Zn¿Y�ZÅ,�
·ÁÊ�Zf¿�Z]Ë���]��Y�¶�Zu�lÊ��Z/ÅÉ��³Z/ÅÌ�Á�Y�YÂ

�½Y�Z°¼Å)�� (�{�Â»��{iZeÌ��Y�ÃÂÆ«�l¿�]É���/]�
ZÅ�ÄnÀ�Y�§É�¿ÂyÊ �Â» Y|¿�d¬]Z�»�ZÅd�. 

���Y|//¬»�ÉÁZ//u�l¿�//]�Ã{�//y�//Ë{ZÉ��Äf//�Z�¿  
¸]Z«�Ä¯�|�Z]�Ê»�/Ì��ÓZ/]�[~/m�dÊË���{�Á�{�Y{

��f·Z/»�|/Ì·Âe�ZÅ�ºË�¿M��ÌiZe�dve��ÂÌ��½|]Â�Á��
Z¼¿�Ê»��¯Â¸³�/Ë| .·Z»���/Àr¼Å��Y�¯Â/��Á��Z/fÌ�¾

¬f�»ÌY�§Y�Z]� 0Z¼Ë»���/Ì��/�Z¿�Y�f/�]Â��½Y�Ê���Y
�Äf�Z�¿�¥��»Ë¤e��Á�Z¯Z��ZÌÌ»��Ê Ë�|À]Z)���Á

� .(�����Ã�/Ìm��{�l¿�/]�Ã{�/y��ËY�/§Y�Z]�¾ËY�]ZÀ]
�Y|¬»���Ä/¯�Äf§ZË��ËY�§Y���f�{�¶]Z«�Äf�Z�¿

�½M�ÄnÌf¿��{�Y|¬»��f·Z/»Â��d/ËZÆ¿��{�Á����Y|/¬»�
¡�//»�½Â//y��¯Â//¸³�Z//ÅÉ��//§Y��Y~//´¼ze��ËY  

|]ZË�Ê».�Àr¼ÅÌ�Ô³��yZ/��¾Ë�¼/�Ì��Ä/¿Y{�®
]�l¿�]Ì�c�}�Ä¿Y{��Y��f�»Ê�|�Z]�Y�]Z/À]�,Ë��Z/]�¾
�Y�/§YË��m��{�l¿�/]�Ã{�//y��Y|/¬»���/Ì�d//�¸£�Ã�

��Y�//§Y�½Â/y��¯Â/¸³Ë��Ë�d/§Z .�Y�/§YË�d//�¸£��
�¯Â¸³�����YË�����fÀ/��ÉZÅ�Z/���Ì/a��ËY�§Y�ª

�µÁ�f�¸¯µÁ�f�¸¯��Y|¬»�½Ây�Y�§Y�Y�Ë{Y{�� .
|///m��{�Ä///¯��Â�¿Z///¼ÅYµÁ ��Á ���Ã|ÅZ///�»  

{Â��Ê»,��¾Ë�f¼¯d�¸£���½Â/y�¹���µÁ�f�¸¯
ÉÁZu��Z¼Ìe�Ä]��Â]�»�l¿�]�Ã{�y�|��{��¨� �Á

�¾Ë�f�Ì]�d/�¸£������Ä/]��Â/]�»�½Â/y�µÁ�f/�¸¯
�Z¼Ìe�ZÅÉ�ÉÁZu �� �Á����l¿�/]�Ã{�y�|��{�

»Ê�|�Z] .���Y�¶/�Zu�cZ^Ì¯�e��Y�Êy�]�Á��¯Â¸³
�»��{�½M�º�Ì·Â]Zf»ÌZÅ��É���º/Æ»�Ê¼�Ì·Â]Zf»

��d¯�//���//Ì¿�É�//´Ë{��Ê//°Ë�Ä//¯�|//ËZ¼¿�Ê//»
�ZÅ�|¿Á��¾ËY�¾Ë�f¼Æ»�Y»PeÌ¾���Á�cYÁ�/Ìa�Ä�Ë�

��d/�Y�®Ë�fÌ��|Ì�Y�Äy�q�cZ^Ì¯�e��Y�Êy�]
����ºË�¿MÂ/¯�¶Ìf/�Y�¹Zn¿Y�/��Ä¯A����Ã|¿�Z/��Ä/¯

��Á�[�//q�ÉZ//Å�|Ì//�Y�Ê//À]�¯�¶//ËÂ��Ã�//Ìn¿�
�|//ÀÅ{�Ê//»�¶Ì°//�e�Y��d//�Y�µÁ�f//�¸¯)�� .(

]�Ä¯��Â�¿Z¼ÅÌ�l¿�]�Ã{�y�t����ËY�§Y�|��½Z
���/§Y�h/�Z]�Ã�Ìm��{����½Â/y��¯Â/¸³�½Y�/Ì»��ËY  

��ËY�§Y�h�Z]�{Ây�Ä]Â¿�Ä]��Ì¿�¾ËY�Ä¯�{Â��Ê»
���Z/�f¿Y�Ä¯�Ã|��µÁ�f�¸¯��fÀ��ÉZÅ�Z���Ìa

�¾//ËY��Y�{Á��Ê//»ÃY� �Y|//¬»��½Â//y�µÁ�f//�¸¯  
¡�»�ZÅÉ���|/]ZË��ËY�/§Y��Y~´¼ze. ^»YÌ��Á��Z/°¿�

�½Y�Z¯�Y�|¿Zq)� (��Y�Ã{Z¨f�Y�Ä¯�|¿{�¯���Y�³
���Z��|��{Ëm��{�l¿�]�cZ �/Ì��/Å�d/·Âa�Ã�ZÉ�

�Y~´¼ze�Z¬»��{Ë��m�Z/]�Ä/��/Ì�|ÅZ/��Ã����d/�¸£
�Y��½Ây�µÁ�f�¸¯À »��Â��Ä]Ê�Y�§Y��Y{Ë{Y{�� 

)�(. �¾ËY��Y�¶�Zu�ÉZÅ�Ã{Y{�ÅÁ�a Àr¼ÅÌ�¾
�½Z�¿{Y{���ËY�§Y�Z]�Ä¯��Y|/¬»�����{�l¿�/]�Ã{�/y

���Ê//�ËZ»�M�ÉZ//Å�Ã�//Ìm�Y|//¬» LDL��½Â//y  
¡�»�ZÅÉ����{��/¬§��Y~´¼ze�sÂ�/� ����Á���

�l¿�]�Ã{�y�|��{��Â��Ä]��Ê/À »�Y{É��Y�/§YË� 
ËÄ//¯�d//§Z��Ã�Á{��//yYÁY��{��//¬§��ËY�//§Y�¾//ËY

��ËZ//»�M)���Ê//³�Á� (|//��Ã|ÅZ//�».LDL  
�yM�µÂ�v»Ë�»�¾Ä¸u�·Â]Zf»Ì·�º�ÌXeÁ�aÂbÌ�¾

VLDL�»Ê�]�µÁ�f�¸¯�Á�|�Z]Ì�f�Ë�Y��ºÆ��¾
��Y|¬»��{LDL�{�Y{ . 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-1

1-
07

 ]
 

                             7 / 12

http://rap.sanru.ac.ir/article-1-146-en.html


*

SEM 

                                                               

e

 

d

 

c

 

b

 

a

         

P

 

*

P

 

*

 

P

 

*

*

SEM 

       

a

 

a

 

a

 

a

 

b

               

HDL 

       

LDL 

 

a

 

a

 

b

 

b

 

b

  

*

SEM 

       

ab

 

a

 

bc

 

abc

 

c

                

HDL 

 

a

 

a

 

ab

 

ab

 

b

  

LDL 

 

a

 

a

 

b

 

b

 

b

  
 [

 D
ow

nl
oa

de
d 

fr
om

 r
ap

.s
an

ru
.a

c.
ir

 o
n 

20
25

-1
1-

07
 ]

 

                             8 / 12

http://rap.sanru.ac.ir/article-1-146-en.html


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

¡�»�½|]�½�Á�ZÅÉ���Y~´¼ze  
     �{�Ä¯��Â�¿Z¼Å �µÁ|m� �{Â��Ê»�Ã|ÅZ�»

� �ËY�§Y¦¸fz»� sÂ�� � Ã{�y� �{� l¿�]�Ã�Ìm
É�Y{� ÊÀ »� �ËY�§Y� h�Z]��{ �½|]� ½�Á  

¡�»�ZÅÉ��Y~´¼ze |� )��/�<P( � Á¸¯Ì�Ä
eÌ�ZÅ�Z¼�d¨��¾ËY���¿��Ye�Z]Ì���¿��Y�|ÅZ���Z¼

�Z»MÉ�À »�¥ÔfyYÊ��Y{É�|Àf�Y{ .Àr¼ÅÌ�¾
]� �{Ìe� ¾ÌZÅ�Z¼É�ÁZuÉ�Y� l¿�]� Ã{�yË�¾

À »�¥ÔfyYÊ�{Â]��Y{ e� ÁÌZÅ��Z¼ÊË�Y�Y{�Ä¯É�
]�sÂ��ÌÃ{�y��f��Y�Y{�|¿{Â]�l¿�]É��½|]�½�Á

|¿{Â]� �ËZ»�M� Ã�Á{� ½ZËZa� �{� É�f�Ì] .  
�ËZ»�M� ¾ËY� �Y� ¶�Zu� ÉZÅ� Äf§ZË�Zf¿� Z]Ë�Ä]� l

Z»�M� �Y� Ã|»M� d�{Ë� ��¹Z¿ZeZ¿� Á� ½Z»Zf�Á�a
)��(�� Á� ½Y�Z°¼Å� Á� ÂWY�� Z»Y�)��(��d¬]Z�»  
  

Y{d�. � �¿Z»Y)� (�½YÂÀ�� Ä]� Y�� �iÂ»� É��¿Y
�Ìm� Á�ÊËY~£�{YÂ»�¦Ë� e�ÉY�]�Ê¼f�Ì��ZÅ� Ã

{Â¼¿� {ZÆÀ�Ìa .�ºf�Ì�� Ä]Z�»� ºf�Ì�� ¾ËY
�Ä¬^�� µZ^¿{� Ä]� Á� Ã{Â]� |·Â»� ZË��·Zy� É��¿Y

d�Y� Ê�ËY�§Y� c�Y�u� É|À] .�¾f�Y{� Z]� l¿�]
� �f�Ì]� º�Å� ¶]Z«� ÉZÆeY�|ÌÅ� Â]�¯)Äf�Z�¿(�

|À¯� Ê»� |Ì·Âe� É�f¼¯� Ê�ËY�§Y� c�Y�u .��{
���Âe� l¿�]� Ã{�y� ¥��»� ¹Z´ÀÅ� �{� �«YÁ  

¡�»�ZÅÉ���¿Y� ¥ÔeY� �Y~´¼ze�½Z�¿|]� �{� É
d�Y��f¼¯ .Y��{Ëd·Zu�¾��|¿YÂe�Ê»�{Y�Z»�É��¿Y

]� Ä{{�³� Ã�Ìy}� ½|]� �{� Ê]�q� c�Â� .
Àr¼ÅÌ�¾�/���ÅÂ]�¯� �Y� |��{ÌZÆeY�|É��l¿�]

»�Ä¯�|Àf�Å�[~m�¶]Z«Ê��ªË���¾ËY� �Y�|¿YÂe
�ZÆ¿M�½�Á��ËY�§Y�h�Z]{Â�.  

  
    µÁ|m �-�iZeÌY�§Y�]�l¿�]�Ã{�y�¦¸fz»�sÂ����Ë¡�»�½|]�½�Á���ZÅÉ���Y~´¼ze)¹�³(  

    »Ì´¿ZÌZÅ�¾ÊË�{���Å��{�Ä¯ËeÓ�¥Á�u�Z]�¦ÌY�Y{�Ã|��Ã{Y{�½Z�¿�cÁZ¨f»�¾É�À »�¥ÔfyYÊ�»��Y{Ê��|À�Z])��/�<P.( 

  * :eÌZÅ��Z¼É ��,��,��,��Á��]�Äe�eÌ�\Y�Y{É �¨��,���,���,����Á���»�l¿�]�Ã{�y�|��{Ê�|À�Z].  

  
     �|Å{�Ê»�½Z�¿��ËZ»�M�¾ËY�Y�¶�Zu�lËZf¿

�Á�{�°¸¼���ÅZ¯�½Á|]�|¿YÂe�Ê»�l¿�]�Ã{�y�Ä¯
�t���Ze�¡�»�ºze�Ê¨Ì¯�cZÌ�Â�y����|��{

m��{Ì�����Y�/«�Ã{Z¨f/�Y�{�Â/»��Y~´¼ze�½Z£�»�Ã�
³Ì{� .Y�Ä]�ÄmÂe�Z]�Y~·Ë�{Á|u�Ä°À������Y�|/��{

e�}Ê��{�Ä¯�~¤e�/Ë��Ä�/Ì�/]��Â�Ä��/»��Z/¯Ê���Y�{Á�
�//»�{�YÁ��Â//�¯�k�Z//yÊ�Y�//���{�{Â//�Ë��{��

Y��½{Â^¿���f�{Ë¯Y�Ây�Ã{Z»�¾Ê�l¿�]�Ã{�y�,

Z//mË�´Ë^//�ZÀ»�¾Ê Y�//]É�~¤e//Ë¡�//»�Ä�Z//ÅÉ�
»��Y~´¼zeÊ�|�Z] .�lËZf¿�¾ËY�¾ÌÀr¼Å]�/Ì��´¿Z

����Ã{�/y�ÉÓZ/]��sÂ�/���Y�Ã{Z¨f�Y�Ä¯�d�Y�½M
�l¿�//])���|//��{ (���t�//���ËY�//§Y�h//�Z]

�,µÁ�f///�¸¯LDL��Á�½Â///y�¹�///���³Â///¸³�Á
¡�»�½|]�½�Á��ËY�§Y�¾ÌÀr¼Å�ZÅÉ����Y~/´¼ze

»Ê�{Â�.  

  
  

     eÌ�Z¼*       
SEM � � � � �  

��/� a��/��� a��/��� b��/��� b��/��� c��/��� Y�§YË��½�Á 
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Effect of Different Levels of Broken Rice on Performance and Egg Characteristics 
of Leghorn Egg-Type Layers   

M. Faghieh Abdollahi1, M. Rezaei2 and H. Sayyahzadeh2   

Abstract 
     Broken rice (BR) is one of the important by-products of rice production, which is 
produced in large scales in northern provinces of Iran. An experiment was conducted to 
investigate the effect of different levels of BR on egg quality and performance of laying 
hen, with 5 levels of BR (0, 10, 20, 30 and 40%) in a completely randomization design 
(CRD) on 90  Hy-line W36 egg-type laying hens for 84 days in 5 treatments and 6 
replicates with 3 hens in each replicate. During the experiment, performance (feed 
intake, egg production, egg weight, egg mass and feed conversion ratio), blood 
parameters (Triglycerides, cholesterol, HDL, LDL and glucose), egg quality 
characteristic (Egg white height, thickness, strength and shell weight, yolk and egg 
index, egg score, haugh unit, yolk color and yolk cholesterol content), and body weight  
of laying hen were measured. In this experiment, the effect of BR was not significant on 
feed intake, white height, thickness, strength and shell weight, yolk and egg cholesterol 
content, but it significantly decreased egg yolk color. Increasing of BR in diets caused 
significant rising in cholesterol and glucose concentration in week 6, and it also 
increased blood cholesterol, LDL and glucose concentration in the end of the 
experiment (P<0.05). Increasing BR level in diets significantly increased egg mass, egg 
production, egg weight, feed conversion ratio and body weight in the end of the 
experiment (P<0.05). The result of the present experiment indicated that utilization of 
BR up to 40 % had not any adverse effect on egg production, egg weight and feed 
conversion ratio and body weigh of laying hens.   

Keywords: Broken rice, Performance, Blood parameters, Egg quality, Laying hens                
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