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 �0���' �"5*'(1C )C-reactive protein  ��CRP( ��� ��-��� $�
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"� ��(*  ' � ����1�7 9� �!"� �/(0"1 ��(� �(":

:�������� �;
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 <=1 � . $��" �"� >�?* � �""2* @�3 �� �2��A ���CRP  $��" �� ��� ' $
-CRP <=1  .   . ,!% ���7�� $� �!"�

��� �B�(; C1 D'(%  (7'(�)CABG  ��Coronary artery bypass graft surgery (�� �B�(F.  

��� ��:  �'  �2��A ���22 .(  �!"� ����. �� =�?  �B�(; ,!% G�H7� ���7��CABG  G�H7��/(: .�7
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 �""2* ��(�CRP�� ��/(: .�7
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 ��� �� �!"����)IMR(  . 
�� (� �/(:  �(8 #�M
�
*�1
�L"3  �K)N 'hsCRP  .  ��� ' $
- O'  ��ELISA ��.(: �""2*. 

����� ��: P�� �"� $�"� CRP  &'()��'(*+ <=1  . ' �K)NhsCRP  .  ��� ' $
-�A��   ���2  � �. Q����7 .
;'�"� ��  �K)NhsCRP  . 
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!7  ���� ' $
-  P�� '&'()��'(*+ ) $��"IMR (�A��   ���2  � �.�� ��3�0. 
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 ����� ��� 	
���CRP ��� � ���� ���  � ����
� ��
���CABG �� ����� �	
� ������ ��� ,�%�-�  . 

�����  

  ������ ���� 	��
������  ����� ���
�    ��
� �����

   ��� ����� �� ��
� ��� � ��� �  �!�)1(.   &��'

  (	&�� )�*�� +�,�����!�* -���     .�� -!�/ �� +���0

&��* ��1�* �� �� 	��
������ 23' ��45� �6���*� 

  ���� 7!�
8� ����9* .  ��,�����!�*  :!��14� �!�; .��*

:!�<!� (	&� )*�� � ��=���' >?@ 	 ���,   �� +���0

   ����4� � A�B�C� �� .� &?D9, �1�3' E��'  ��F0� 

+��1�*  &?1�	� �,�� &?��* .+��1�* �, +�,�����!�* �

 ���G� 	��
����������  (&��?,� -��C� &����* +  ��4��5�

    ��!��� �� ������3; � &?����* +����1�* H���I!<!��'

 &?,&* +��1�* �J�C�')2 .(  

L, -!?�� +���9* 	  &,!� .*   -��C� (&��� ���

��  &,�  .�� E?���      �� ����� ��CM� �*��FD< +��,

+��1�* N�I!��' ��
� +�,- &��� �����P .� +!Q� .*� 

��     � (&�C� :��D?� 7��FD< ��!� � 	�������� -!�

-���� +�1�D?� ��N�   ��J�0 ��G� �� �, )3 .(  ��; ��

:�� .D�S0 +�,�   :��D?� � TC� +�* +���9* U3�

 )�!�V�E?�� �� �� �W !X �,  ��Y?� .� .DJ�0 Z�

  �6�!�6[ ��!� �� Z���F* 	 +���9* -&� ���� .*

  23�' �J��C�' � +��0 )��    +	��
������� +��,

�� (&���0 P	 .
1@ + :!�<!�  ��� �G� .* .� ���, 

 �&����* .D���� E��M� +����1�* ���� N�I!����' �� &����   

C-reactive protein )CRP (�� .    ��* ��=����' ���

�<!���<!� -	� 23  .D���� .��* \��
4D� -!��D<�!
��  	 +

��=���'  ]�� .* �,Pentraxin �,+��� �<�^ �� � ��� 

 ��� �!@� -!/ U��0 �� ���D?' Z�!X .*)4(.   

��* ��<��  `�!� ��=���' ��William S. Tillett 

 �Thomas Francis  :������ ��1930  �����; ��  

    �����!c� .���* -�����1�* ����?1� d�����' �������*  

Pneumococcal Pneumonia   &����0 T�C� )6-5.( 

CRP ��=���' 	 ���   ��� ���^ 	�J +�,    �� .�� &���*

E?���� .��* d����'  �*���FD< +���,)����!c� &��?���  ����,

-�;���� +����1�* � ���, �*���FD< ��N��� +���, ( `���!�

!��g,��� �� �	� -!/ )/� .* � &�<!� �,  ���0)7 .(  

:!
� `�!� ��=���' �� &�<!�     �!�; .�* �&��� +�,

� �
����!D�� `�!      ���!�<�D?� &�?��� �*��FD< +��,1 

)IL-1(  ���!�<�D?� �6 )IL-6(  �Tumor necrosis factor 

)TNF-α( �� L�G?�    H�� ��; �� �.� +�!; .* P�!�

 	 -� �G
i �*�FD< E?��mg/l 8/0   E�N�J H� �*

1000  l�m �� +�*�*48    ��&�^ ��DG
i .* �����

mg/l 10 ��  &��)7-5 .(   �.�� ����@ -� 	CRP   .�*

.8���� H��� -!��?�  ��n���* ������9^ 	 �*���FD< +

     �*��FD< ���,�� �DJ��0 ��G� �� �* � �� ���!/�*

  H�� -!?� .* (��� �� ��!/ �G
i 	 �	��������

E�' � Z&� ���4� +�* �6��C�    3D��� -���1�* �F0�

+��1�* .* ��
� +�,- �� (��cD� �����  �!�)9-8 .(  

-N�� ��* o���� �.� �� .* .@!� �* CRP  �!@!�

�* 23' �� CRP   (&�C� ����* -!?� �� +&��� -!/

 �� ��� \�MQ� ���4� l&, �*.8*� +   -N���CRP 

 ��   .�* 3D��� -���1�* +&��� -!/    ��* 	��
�������

 -N��CRP &� ]�Y� 23' �� �!@!�.   

  

��� 	
  

�������  

 .4<�8� ��.�!1� U�� �*  +�� �* -��� +��022   ���1�*

  +��* ��^�@ )1� &�&��� �*��� .* 3D��  >�'  ����� 

  ������)Coronary artery bypass graft surgery   ���

CABG (  � -��1[ &�F� -�D���1�* .* (&??� .4@��

 ��F* 	 �-�FcX +�?�� ��1389  N���' ��1390  ]��Y� �



 

  

 ������ �	
�� �	���� ����–  ���31  / ���
228 / !��"#��� $%� ��� 1392 249 

www.mui.ac.ir  

 ����� ��� 	
���CRP ��� � ���� ���  � ����
� ��
���CABG �� ����� �	
� ������ ��� ,�%�-�  . 

&� .   ��^�@ )�1� ]�Y� &�&��� ��� -��1�*CABG 

  &�&�� ��� \��MQ� �� �� ���� .* &?1�3� !�D�< .

  ��; ��!c� ��1�/&* ��!� +�� .� ����1�*6   (���

     .�* 3D��� ���J N��� � �*�FD< ��N� +��1�* � .D�S0

  .�4<�8� 	 o!*�� H�N' &��p� �* +N�
,� -!��3����J

&�&� q��/ . .��
�  !�� +     	!�Y� S�/ .�* o!�*�� ��

 (&��C�� 	 E,�r'     � ��J�4� � -�Fc�X ����N' +

    N��� � -�D����1�* ��&�� +!� 	 ��D� 	!Y� �J����

 -�^�@ (��0 >��� � �
� �^�@ EB* ��D��'��

-�D���1�* �� ��
� .�!1� 7�BD� N�� �(&� ��s +�,  �,

���5� S/ N�� � �`��� N��^ -��1�* ��* 	  .����  +

����D�    l&��, ��!��� �� �J���� Z�Q���5!� 	 >��'

&� ]�Y� �6C,�r' `�!� E,�r' .  

  .��!1� �t��; �� (&??� ���� -��1�* 	   -!�/ +

     -N��� ����4� +��* )�1� 	 )��CRP   &�� .�DJ�0 .

.�!1� +�1�3'  (� Z&� .* I!c��D��� 	 >' �-!/ +

 �* .M���2500  7!������� �� � &� &@ .���W �� ���

 �N��J ��70- .@��  �D���  (	&�� -��	 �� ��0   +���0

 &�����0 +�&��F6� . -����1�* ���� ��� .���!1� +  ��

   :!��
Q� �� )��1� ����� -���1, �� H����
��������

 ��<�����J10 &��X�� +N����� u���� ���* � &��� >����J 

 ��	!v � ��
�9�!��1,)H & E( �G� 	  ��9� ���4�

�23' +��&� .* �1�D?�  ��� ����* ��!��J�0.  

	
������  �������������� ���������� hsCRP   

)High-sensitivity C-reactive protein(  

(	&� +�*  +��0 �G
ihsCRP   +&���� -!�/��  	

 ���� ���IBL    &�� (��cD�� -��1<� �/�� .  �&�D*

 ��� H�1:100 ]�� 	     � ��&��D�� � -���1�* +��,

 ��� H� >g�1:1000  &����0 .�F� �!J o!
B� 	 .

 &D* ��!G?� �� .*50 .�!1� 	 �D�<�����  �G� ��!� +

 �* � .D���*450    o!�
B� (&�??� \��� �J�* �D�<�����

&� .  H�,�[ 	 H���, .* �>g�      ��* .�� ����
' +��,

�D��  .�
� +��*CRP  (&� (&���!' ��!*90   ��D�<�����

� (&??� \��� �J�*10   .��!1� ��D�<�����    (&�� (����� +

   ����
' � &�� .DB��30      ���� ���� +���� �� .�M���

 	 >' P�J�03  �!CD9� ��*100    �J��* 	 ��D�<�����

Conjugate  � &� .J�5 ��
' .*30    +���� �� .�M���

 (��*�� �>g� P�J�0 ��� ���3    ���
' ���*   �J��* ��*

 � (�� !������CD9�100  :!������
Q� �������D�<�����

Chromogenic  �, .*H,�[   ���� 	 >' P&� .J�5

  Z&��� .��* ����
' -��10   �H������ ����� �� .��M���  

50  (&�??� T�!D� :!
Q� �D�<�����    -� .�* E?��� +

 � &� .J�5H,�[  q!� :!; �� �,nm 450   `��!�

Elisa reader &� (&�!/.  

�����  ������� �����  

     ��&��� .��* ���1�D?� ����9� �����4� +���*)IMR  ����

Intima/media ratio ( .���!1� �23��' ��  �� +���,

  ���<����J �� (&� >��J  (�6D��� ��*  -!���?��!�   .�*

7� �Q� ����� �+��0 l�c� +	�� .DCi� �  +	��� 

.* �J�0 ��� ��J��'.  �>g��  ��*  (��cD�� 	  (�6D��� 

 �;��M� �]!������  �DJ��* 4  +��D������  .�*  Z�!�X 

:���� &���0 .�F�  �3     )�MD?� ]n ��, +�� .�* �8M�

&� .    +�!�� x!�������� ��* ��&� � �1�D?� ���B5

(	&� &� +��0 .  :��1D^ E,�� � ��� E�NJ +�*

 �� )�&^ ��� �� ��8/3      .���0&@ �!�; .�* ��8M�

�J�0 ]�Y� .     ��� 	 )�X�^ ��6����� �>g��3   ���*

X .* +��0 (	&� ��&� .* �1�D?� ���B5 ��9� Z�!

&���0 U�N0 . 

&4* 	 .?�J��'� �-&� 3   .��!1� ��, 	 �6�� �8M�  

�* H & E  ���D��    &�5 +���*CRP  :!�yQ�  ����� 
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 ����� ��� 	
���CRP ��� � ���� ���  � ����
� ��
���CABG �� ����� �	
� ������ ��� ,�%�-�  . 

 -�1<� +�16��&� +N��� u�� .   &�D* ��!�G?� �� .*

        ��* -!����*!�� ��!�� ����� L��� Z&�� .�* �;�M�

�D��  +��*CRP  ��� �*100/1   ��J�0 ���� P  �>g��

����	!� ���D�� +����* ���* .��* �����   :!��
Q� -����*

+�  ��&���N?*!?���)DAB) (Abcam, USA ( �������

&�. �-���' �� �;�M�  �DJ��*  ��*  x!��������  +�!�� 

Olympus  ���*��N��* �����1� 400 ������* &��� � 

:!
� (!F� +�, �� + 10 &
�J �*�BD� �J��y� 	  ��, 

.�!1� + �DJ�* U��1� &���0. 

    Z&�� �+��S�' u��� �c�� )�
Q� � .�NY� +�*

  �!��@� �����4� +���* +��S��' u����CRP  ���J�* ��

 &� +&?* .@�� H����
������)  q���/ +��S' u��

:!
� .((�1� 	 +��S' u�� �9^ �* �.�!1� �, .*  +

0  ����3 +&��� (�� . +��S��' u���� -�&��*0 	 ���D1� �  

30  :!
��� q����/ +��S��' u���� &��X��1+ �60-30 

���� &��X�� �<!
��� q����/ +��S��' u2 + 	 E���* �  

60  :!
��� q����/ +��S��' u���� &��X��3 +���J�0 .

����*      \*!�� � &���� 	 .�� �D�9�I!<!��' `�!� �,

�* -��1�* �?�<�* &� ]�Y� ��!* {3; .  

��� ! "��#$ % &�'($  

(��    (&��� ���� .�* +�, �  ]��� ��*   +����� �N�J SPSS 

 .B�9�  +16 )version 16, SPSS Inc., Chicago, IL( 

  -!���	� 	 (��cD��� ���* �   +���,   �6D��9�1, �����5

)Correlation (Pearson   �6D������9�1, ��������5 �

Spearman &� )�
Q� � .�NY� . ����M�P   	 ��D1�05/0 

�?4� |8� -!?� .* �� +�� &� .DJ�0 �G�.   

  

���	 	
  

22  `��� �* ��1�*    �.�4<�8� ��� �� ��G� &�  �����*

&�&� ..1,  ��0r�� ���� � &��!* ��� -��1�* +   +��,

 :�&@ �� -���1 �� (&� (�� -�C� .  

  
 )%�*1 .&-.�/  0�1  ������� 2�345   

�	��� �����   

+� ) +-.��-�± ��-/� 0�12��(  5/4 ± 8/59 

 �45 6���71�] ���/9)����[( )82(18 

��-�;� ] ���/9)����[(  )45(10 

��.-� ] ���/9)����[(  )27(6 

 ��=%1�>�?1@- ] ���/9)����[(  )82(18 

�A 6%��� 01B� �45 �C1D ] ���/9)����[(  )64(14 

�A 6%��� 01B� �45 ���7 ] ���/9)����[(  )82(18 

 6%��� 01B� !C�#� �A] ���/9)����[(  )50(11  

��E/�� �A 6%��� 01B� ] ���/9)����[(  )100(22 

���#�F �A 6%��� 01B� ] ���/9)����[(  )18(4 

  

 �G
i ��6����hsCRP �� .�!1�  + +&���� -!/ 

    ��*�* -���1�* �� )�1� 	 )��mg/l 88/3 ± 36/10 

 	 ��n�* �G
i .� �� .* .@!� �* P�!*mg/l 3   -��C�

(&?,� +��1�* +�* ��n�* �8/ + ��
� +�,-   ������

)CVD  ��Cardiovascular disease (�� &��*  -N��� �

�8/ �!* n�* -��1�* �� ��.  

 }�����D�  (&����� ������ .���*  +N������ u����� 	

 :!�<!� +�* �1��!D9�,!�!1�CRP .�!1� ��   +��,

 ��
�������� 23��'	   -���C� -����1�* ���� .��� ��   

9/42  23�' 	 &X��     �(&�� &�@ +��,CRP   �!�@�
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Abstract 
Background: Atherosclerosis is a chronic inflammatory disease. There are several inflammatory 
molecules involved in the development of atherosclerosis. Among them, C-reactive Protein (CRP) is 
the best known biomarker for disease progression, plaque instability and fragility. This study aimed to 
determine the correlation of the venous CRP with plaque CRP in patients undergoing elective 
coronary artery bypass graft (CABG) surgery.  

Methods: This study was done on 22 men with diabetes mellitus candidate for CABG surgery. Blood 
samples were taken from patients before surgery to determine the venous blood CRP level. The 
atherosclerotic plaque was removed from the vessel wall during the surgery. Samples of coronary 
atherosclerotic plaques were stained with Hematoxilin and Eosin to measure intima and media 
thickness and calculate the intima to media ratio (IMR). The immunohistochemistry staining was used 
to determine the CRP expression levels. Venous blood hsCRP concentrations were determined by 
ELISA method. 

Findings: There was no significant correlation between the intensity of CRP expression in 
atherosclerosis plaques and hsCRP concentrations in venous blood; but there was a significant 
correlation between the venous blood hsCRP concentration and severity of atherosclerosis (the IMR). 

Conclusion: Increased CRP represents systemic inflammation in the body and is correlated with the 
severity of atherosclerosis; so, it can be a reliable biomarker of disease progression. Despite of the 
existence of CRP in the atherosclerotic plaque, there is no correlation between the expression of CRP 
and hsCRP concentrations. 
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