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�� ����� ����� ����� ��� ������ �� �� ! "��� #$ %&'( ������) �$�� �* +��( (� ,-. .0!1� �� ��23 4-5� �6 -�7��8 (��%�9� 

 �$:)C-reactive protein �� ��;<$= >�� )hs-CRP �� High-sensitivity CRP( �� �!�A��!�B'  , C�+B � �( �.�� . , 3�� DE9�5�2 3�� !, 

 -�7��  , ,���� �� ! �!�� 
 ��� F$9-���� (� �� �)�..  

��� :�� 3�� DE9�5�  ��8!  123  �*$� �� 
 ��� F$9-���� ! 203  �*$� �!�� 
 ��� F$9-���� D7 � D -G (�,�HB �� =7�. ��&���7 DE9�5�  8

I -6-7 ��%JK� L�M�)� 0�. �),-�2 
�N)� =��& .I��1G� 2F$���&-�,  !, 2�*7  �O� 2�-P �� ! ��! =7�. ��&���7 =+Q �. .RS�2 T5� (��� 

8�B ���;$�& )Triglyceride  ��TG(2 ��� 8��.�) �-P ) Fasting blood sugar ��FBS(2 U!��;�7 
�B )Total cholesterol  ��TC(2 

3$VB!�#-S$9 �� (9�WX >�� )High density lipoprotein  ��HDL-c(2 3$VB!�#-S$9 �� (9�WX 3$��# )Low-density lipoprotein  ��LDL-c (! 

hs-CRP 0���)� 8�$& �. .=;B �� ! �� Y��� ZAB!�# , ��)���� Bruce 
�N)� ��,�& ! 0�$P[ 8 I���� ��� )HRR  ��Heart rate reserve (

=+Q �. .I��1G� �� \$:�B �� Y��� 3� �6 =7�. 0���7 ��  �-��' �� 0,�J���8 ��' Student’s t ! �-$��&  (5P (� �� �.. 

����� :�� ]�-�� 3�   ,����, �� 
 ��� F$9-���� 60/7 ± 29/54 !  ,����  ,�!�� 
 ��� F$9-���� 61/8 ± 16/54 U�� ,-�  8 ��' I!�JB D7

(�E�  �,8 =.��)  . , ,���� �� ! �!�� 
 ��� F$9-���� D� �$B�B ���$� LDL-c ����� 55/29 ± 12/125 ! 54/24 ± 17/116 (�$� (�, �� 
�& ��$92 

���$� TG 49/184 ± 99/259 ! 65/61 ± 38/140 �$�( 
�& �� �,( 9$2�� ���$� FBS ����� 46/48 ± 13/107 ! 90/9 ± 81/81 �$�( 
�& �� 

�,( 9$��2 ���$�  �O� �-P F$9-�;$� ����� 15/15 ± 73/130 ! 69/13 ± 06/116 (�$� ���$� ! 0-$a ���  �O� �-P F$9-����, �����   

70/8 ± 84/28 ! 69/6 ± 52/76 (�$� 0-$a ��� ,-� D*6 ! (�E� b1�P� 8 ��' �:) �� , �-� 8 =.�,  �, .!, 0!�& �� �:) 0�$P[ 8 ����� ��� I!�JB 

(�E� 8 �, ���.��) )027/0  =P ((9! ���$� hs-CRP  , 0!�& �� 
 ��� F$9-���� D� 4-�! �B>�� ,-� )02/0  =P(. 

����� :���� ��  , 3�� DE9�5� \$�;)�-�) (G�+B � 3$� 0�$P[ 8 I���� ��� ! 
 ��� F$9-���� ��O) \$6, (9! C�+B � 3$� hs-CRP ! 
 ��� 

F$9-���� ��O) 0��6, 8 ����� ���$� hs-CRP D� ��-�� F�  -�7�� (��%�9�  , ,���� �� 
 ��� F$9-���� =��.  

:����� ������ ���
  2F$9-���� =;B 2�� ! 0�$P[ 8 ����� 2��� hs-CRP  
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*���+,� ��-� 
��$ � ��./  0����/�� (   ������   ��! 

��������  "�1��  ���  2����  3��4���  5�����  0�6%7- 

07("� 0� 
�,�9 0�":� �"� )1.(  

�� "� *��
 ����-,�� ��>&  0�����9  ?�"��  ����� 

���������� �� ���� '��>& 3���@ 
 "���A ������� ( 3!���� 

B�"#$ �����  �!  06%7 - 07("� ��  "�C,  ��"�7  ��,��� 

)3 -2 .(�� ������� �� ����  ���������
  '�+F G��( �� 

"C,  H�I�-F J��(�   ������   ��!  0�6%7 -  0�7("� ( 

3�@  "�A 0����F��� ( �("�  �����  0�6%7  ����  K��� 

'�� )6 -4 .('+F G��( �� G(� ���N �� "#$  O�� 

0�  ��9��  ���  B���PQ�   ���R�   �"��  �����-,�� ���� .

K"�$S    ���"�T  U�%7 )HRR   ���Heart rate reserve (

0V� �� �����  �! O>� '+F G��(  '���  ��� ��  ?�7�( 

��4�� 3��4�� ���"T U%7 �� "W� 3��4�� '���:� �� ��-, 

�0 �!� .�X,�Y ����4 HRR "��� �� 85  ��[��   ��4�+�

 0:�6Q�9��
 ��"1,� @�3 >AN0 �� �0 �9�� )16 -7(.  

hs-CRP )High-sensitivity C–reactive protein (

�� ������ 0��>��� ( ]6F"� ��  �����  ���������  '��� 

)23 -17 .(��!   ������� �� ���� ��������  ���  ��4��� 

��+V� �� "#$  �����  �! 06%7 - 07("� 0�, �9�� ( 

 �!������ 0,�A�,�A �,��! ��^,  (�6� 0A�,� 4�, "� 

'�P� �"�  ��,"W_� )25 -24 .( 
*��X�!  "�W�  0�-I� 

B����7� 0,���� �� 3!��  "�#$ �� ����   4��,  ���+V� 

0�, �9�� )29 -26  .(  

���! ��Q �� `"#� �9
 ����  ���������  3�), 

0�>� �� �����  ����� 06%7- 07("� ��  �����  ��� 

a��� "#$ O>� b"� ( "�� b�4� �c�� �� ��"�� ���� .

���� �������� �� ��"�� ��  d���9  0�c���  ������$"� 

'�� )33-30 .(�� *�� �:��#�
  ���  ��4��� hs-CRP  (

HRR ������� �� (  �(���  �����  ��������� ��  ����� 

0��"� ��"7 O����.  
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*�� �:��#�   0:#)�  "� (� 203 ����� �(��  ����� 

���������� ( 123 ������� ���� ������ ���������� ���� �� 

�:��#� B��!��  ��>R�[� ��  ���� 91-1381  '�"�9 

K�"��� 
���,��� �����,� ���9 .��"����  c���� 34 ����� ���� 

�,��,  "�A �9�$ �  ��  
��>R�[�  f��,  ����N ( g��� 

h�I�,�  �,��9 . B���PQ�  
�����"A���  ���-�  
���$ 

����,   K��F   0,�� )BMI  ��Body mass index (( 

B�-����N 0,�$  �"� '�"9 ��A�� �� *��(�  ���� 

�:��#� '6W �9 . ./��
  �("��  ��V��    
0�6%7  b"�� 

0,�>A�, (  "�+� �� i�"Q  J���F  0�R%F  "�! 2  ���� 

 ��� ��0��"� �9.  

0��"� 0���� ( '+F 0,�$ ���:� �� ��� O�@ 

( O-9 0@  "�A ���,� �9 .B��j4& "�-�� *�� �:��#� 

�� 0��"� k�"[ ��A��� (  �����V�! ��  ���� 1382 

G��4A K�9 '�� )30.(  

'�"9 ��A�� *��  ��:��#�  ���  4��"�  B��)�)lF 

U%7 ( m("� ��>R[� B��� �,�9 ../�
  0�Q  ��� 

�6n�o�
  k���!� ( G(�  ����,�  ��:��#�  �"��  �N  ��! 

p�T�F K��� �9 ( .@ ��  �q�� '��T� ���,    0�6�� 

���( �:��#� �,�9.  

������ ���������� "��� J����� a��VF("@ �����,"�   

0���9���N �("����+%� ���%�0 )NCEP/AIP III  �����  
National Cholesterol Education Program/Adult 

Treatment Panel III (�� *�9�� "�-��  ���   (��+� 3 
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������ �	
�� �� � hs-CRP �� ����� ����
	�� ���� ���� 	
�� �+�,
-�	 . 

������ "�� HI-� �9:  

1. �(� "����  c���� cm 102 �� �"����� (  c����   

cm 88 �� ,��� 

2.  "��F ��"��+�%A )Triglyceride ����TG (�"��� 

"�-�� ��  (�+� mg/dl 150   

3.  ��7   ���$ ���9�,  )Fasting blood sugar   ���

FBS ("Fc�� ��  (�+� mg/dl 110   

4. p#���� *�sF("@����/�� ����� 0�����1Y c�����    

)High-density lipoprotein  ����HDL-c( "����� ���� 

 (���+� mg/dl 40 �� �"����� ( "����� ����  (���+�  

 mg/dl 50 �� ��,� 

5.  ����-� �����$ 0������+�� )Systolic blood 

pressure �� SBP (��"�-  ���  (��+�  mmHg 135  ��� 

0��������� )Diastolic blood pressure  ����DBP (

��"�- �� (�+�  mmHg 85 )34.( 

'�"��9 ��A���� K("��A �!���9 4���, ��"���� �����! 

�:��#�   B��!�� ��>R[� �,��� �� ���� �������� 

��9��, ( "� J���  *�� (  .�&  ���  K("�A  ��:��#� 

0,��I�! ��9�� .���:� �!  t("�$ ��  ��:��#�  a���9 

����� 0����,��F �� �����,� '��+F G��( ���� ����&( 

"����������V��,� i��%#� �����,� '��+F G��( a��u� 

J�������R,� 0��6%7 �� 0��Q 2 �(� 
a��67 g���%� 0��6%7 


���"-�@ 0��6�N  ��� 
��n ��-� ��$  �"���  
K��-, 

'�������� 
��n 1F0 ���9 B��jN �� 0�����,  0�6%7 

��"��6& 
K���-, 01%����n ( 0�����T��, �� '�"��9 �� 

�:��#� ��� .�,��,    ���$  .�@ �� 12  '����  ���9�, 

 �������� ��"���� ?���& �(N  ���9 .�����:�   0��V�4�� 


0���� �(� 
"�� ��( ( �7 "� J���   �!����,����� 

*�� 0%%��� ���,� �9 )35  .(  

p#� TG ( �("�+%� ) ��FTotal cholesterol   ���

TC (��$ �� G(� 0��4,N �� ��,N�F��4� Hitachi 902 

 (*@�v) ����,�K A ��"   ��9 .HDL-c  ��� G(�  h���� 

*���/!- ���4�� )36(  (*�sF("@�/�� �� 0��1Y  *����@ 

)LDL-c( �� G(� Hitachr 902 ���"� Friedewald 

0��"� �9 )37 .("A� TG  "Fc��� �� mg/dl 400  ����
 

p#� LDL �� ��Q O�)�+� �� '��  0�[�o�$�  K����,� 

 "�A 0� �9 .�7 ��$ ��9�,  ���  ��� G(�  0���4,N 

4��%A ����+�� 3�� �9  .  

���, U%7 12  ����   "��  J����  a�VF("@   �������

'�P��� 0,���>& )WHO( �����"A ���9 )38 .('��+F 

G��( "�  J����  a�VF("@ Modified Bruce  ����,� 

�9 ( �� K�,("@    "�!  '�"�9  K���  '�6W  ���"A� .

��4���� ����0 hs-CRP ���� '����  ���! 0��[�o�$� 

K���,�  "�A �9 .�� *�� �:��#�
 "���)� 6-0 0%��   �"�A

"��� �� �� �� ���� 0R� (  c�� 40 ��%0 �"A �� �� "�� 

�� �� ���� ++ +�� "C, O���"A .  

B��PQ� ?�&  �(N  K��9
  .�@ ��  O��CF   �"�� 

*������
  ���"�����, ��4������� SPSS �I�����+,   15   

)SPSS Inc., Chicago, IL (�� K��R��� �� ����N   ��! 

����"A� 0#$ ( Student’s t 0��"� �9 . "����)� P 

��"� �� 05/0 0:� ��� �� "C, ���"A �9.  

�� *�� �:��#�
 0��("�+%�"/�! �� 0:� TC  �� "�-��

mg/dl 200  ���&( ��  k"�o�  (���  K��!��    0��"Y 


����$  "��F"/�! ��"���+�%A0� ���� 0��:� TG  �� "���-��

mg/dl 200  ���&( ��  k"�o�   ��!(���  K��!��   TG 


��$ '���� �� 0:�FBS  �� "�-��mg/dl 126 ��&( �� 

k"o� ���( �! �T �� '��� (  ���-�  ���$  ���  ��:�  

SBP  �� "�-��mmHg 140 ( DBP   "��-��mmHg 90 

  ����&( ����k"��o� ���!(���  ���T ����-� ����$   

��� )24.(  
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������ �	
�� �� � hs-CRP �� ����� ����
	�� ���� ���� 	
��� +�,
-�	 . 

���	 	
  

�� *�� 326 '�"9 K��  ��*�� �:��#�
 56 �"� ( 

67 ��  ���� ���� �������� ( 122 �"� ( 81 �� 

�(���� ������ ���������� ���,��� .�����& *�"��F   

'�"��9 K����
 35 ����� ( *��+� *�"��F 
�"���   

82 ��� '9�� .  

]������ *��� ��"����  ���� ������ ����������
   

60/7 ± 29/54 ( ��"����� �(����� 
�N 61/8 ± 16/54 

��� ��� ."���)� '6W K�9    B����:�  
��7 
��( �(� 


"���� SBP  (DBP ( B����PQ� 0!�1��-����N ��"���� 

�(�� (  ���� ���� 
�������� ��   �"��  *��  ��"��� 

O�CF K�9 
��� �� �(�& 1  ���-, K���  K��9  '��� y

"���)� *�� ��-, K�!�   z�6F��  0�:� ���   ����N  *��� 

��&( ���� �������� ( "���)� �(� 
"�� 
��( TG 


TC 
HDL-c 
FBS 
SBP  (DBP '���� )001/0 < 

P ��!  �"� �����  (.   

��4�� d��9 .�� 
0���/�� '���� ( ��-�  ���$ �� 

K("A �� ���� �������� "�-�� �� K("A �(��  ����� 

 ���)�(�& 2.(  

"� J��� .��,�  �! '+F 
G��(  "����)� HRR 

��  K("�A  �(���  �����  ��������� 09/75   ��[���� 

���"� ( 17/73  ��[�� ��  ���,�  ����y ��  0���n  ��� 

*����!  "�����)� ��  K("��A  ����  ������  ����������
   

52/73  �[���� ���"� ( 13/73 �[�� �� ��,�  ���� 

( B(���RF 0��:�  ���    K����� K("��A (� *�������-,   

)27/0  =P) (�(�& 3(.  

  
���� 1. �	
�� � ���� ��� ���������� � ������ �� �� ���� � �� !�����  �� �"��#
  

����	
�  ���� ������ ���	����  	� ������ ���	����   �����P 

 � (���)  62/8 ± 16/54  60/7 ± 29/54  890/0  

�"� ,�- ����)� (,��  94/3 ± 97/87  74/8 ± 42/98  001/0 <  

�." )-/0,12�(  08/11 ± 10/70  85/12 ± 35/80  001/0 < 

,34 �1/5/,6� (mg/dl)  66/61 ± 38/140  50/184 ± 99/259  001/0 < 

�",�5�- 0�3 (mg/dl)  79/35 ± 17/201  60/49 ± 34/217  003/0  

7/83",�29/  �! 7�:;� <�! (mg/dl)  62/11 ± 91/47  67/8 ± 77/41  001/0 <  

7/83",�29/  �! 7�:;� ��/6  (mg/dl)  05/24 ± 17/116  55/29 ± 12/120  21/0  

�=> �2? ��
�� (mg/dl)  90/9 ± 81/81  46/48± 13/107  001/0 < 

���@ �2? �/72�5/A (mmHg)  70/13 ± 06/116  16/15 ± 74/130  001/0 < 

���@ �2? �6�72��/A (mmHg)  70/6  ± 53/76  70/8± 84/82  001/0 < 

  

���� 2. %���  �&'(�� )�
�*�� ����� � ��+, !�� �� !��-.&
 �� /���0 1�����.
 �� �� (��  

  
��� )����(  �� )����(  

	� ������ ���	����  
���� ������ 

���	����  
 �����P  	� ������ ���	����  

���� ������ 

���	����  
 �����P  

�6B 7/9/���  10/91  90/63  001/0 < 60/89  00/63  001/0 < 

�6C!�  10/32  60/1  001/0 < 40/28  20/1  001/0 < 

���@ �2?  00/50  00/9  001/0 < 80/32  10/11  001/0 < 
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������ �	
�� �� � hs-CRP �� ����� ����
	�� ���� ���� 	
�� �+�,
-�	 . 

���� 3 .���	
 � ����3 � !���4 567 �� !8��
 � !�'9 �� � !��� /���0 1�����.
  

  � �!� " �	��# $%& )����(  

A/72!��� 0"��=� �"�! ���,�  57/7 ± 09/70  

A/72!��� 0"��=� �"�! ���.  60/7 ± 17/73  

 ���D�P  079/0  
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Hs-CRP: High-sensitivity C-reactive protein 
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Abstract 
Background: Absence of increase in heart rate in response to exercise indicates poor prognosis. 
Inflammatory factors as C-reactive protein (CRP) are associated with atherosclerosis. In this study, 
these two factors were compared in patients with and without metabolic syndrome.  

Methods: 203 individuals without and 123 individuals with metabolic syndrome were selected 
randomly from Isfahan Cohort Study and their demographic data, wait circumference, height and 
weight were recorded. Also, serum triglyceride (TG), fasting blood sugar (FBS), total cholesterol 
(TC), high density lipoprotein (HDL), low density lipoprotein (LDL), and high-sensitivity CRP  
(hs-CRP) levels were measured. Heart rate reserve (HRR) was determined through exercise test 
carried out according to the Bruce standard protocol. The age-adjusted data was analyzed by 
generalized linear regression and student's t test. 

Findings: The mean ages of individuals without and with metabolic syndrome were 54.16 ± 8.61 and 
54.29 ± 7.60 years, respectively (P = 0.890). The mean LDL levels in subjects without and with the 
metabolic syndrome were 116.17 ± 24.04 and 120.12 ± 29.55 mg/dl while mean TG levels were 
140.38 ± 61.65 and 259.99 ± 184.49 mg/dl and mean FBS levels were 81.81 ± 9.90 mg/dl and 107.13 
± 48.46 mg/dl, respectively; all the differences were statistically significant. The mean systolic blood 
pressure was 116.06 ± 13.69 mmHg in persons without metabolic syndrome and 130.73 ± 15.15 
mmHg in patients with the syndrome. The values for mean diastolic levels in the two groups were 
76.52 ± 6.69 and 82.84 ± 8.7 mmHg, respectively. Hs-CRP level in the metabolic syndrome group was 
significantly higher than the other group (P = 0.02) while HRR did not show significant difference in 
the two groups (P = 0.27). 

Conclusion: In our study, no relationship was documented between HRR and the metabolic 
syndrome. However, elevated levels of hs-CRP were recorded in patients with metabolic syndrome. 
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