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� ������	
 ,� �������������� � ������	
���������������
���� ��

��������������������

     >!�4# D# 13�2 ���E�� F�	- G��3 �������H   ./��0���� 

        ��  	I�  >�  � �� �J#)��      � ���K � 	L2 �0�7�� 

  �� �       �M �� !�;� �#	�# � 	L2 �0�7�� �<�/H N��O �#0� �

  1�K0-��2     �J# 8�2�� 1O�� ��4�<3�2 .) ��H �Q��R� 1   � �� 

�#	�# 8���� �       8�3 6�S2# ���� T0�3 �   �M T0�3  #�  �

  �H	�3@/)�A�/)  %    �H��J�� � ��/@A�/�  %  �J# 8# ��:2 .

      ��07V NE,- >!�4# T0�3 8�!� ��i  �3 �   �H	WWAW/�  %  � �

  �H��J��W/@A�/W  %�J#.W       ���E�� �S�# � �5<�# �� �K0- ��

   � 	HN���           �K0- �� �#0�� ���3 ��2�# X�2 Y�,� � Z��2[ 

\�O  �	-    8]�� ��          D# ���E�� �S�# � 	^=� 1R�,� N�#0�

   �J�� �M D�	� �"�.       1QRO ���� �� �S2M D#   ���� D0<H

     �#0� D# ����/� �E�	�* �J# F5    � �4�<3 �� ��<- �  � GO0�

 �;O#	� �   1� _J�<� ��H       ��H����( � `�#0� T0�3 �#0-

         # XH�� �	�9E:a �#��� �� #� �M D# 13�2.�   ��-�bH B  � 

  ��-�bHC   �20L� D#   ��H   1J�	��  G��3�<�/H.    Z� � 

     6	J D# �Q��R��B��)         �!O�2 YJ0�� �#��� ��#	�# � 	L2 

  ��-�bHB@/)  %  �bH T0�3 �  ��-C     � �Q��R� � @�@B  #�H# 

   ��04 � 8�<<��B/�  %0�  .�R�#��       F��� ��-�bH F�� �;c� B

  �C   d0��7� ���� � ii    8��J� +�;^# ����   ��QEK 	c�# �  �H

       �F/� � �#0K #	
# D# .�#��2D   � �#	�  #]2 � ��H  e7�f� 

   �J# 8�3 8# ��:2.���    T0�3 �7� �g��  - 6�� ,  ��07V NE

 �#��E�� �     F��� ��-�bH B    � C       8�3 ��4�<3 1�J� �� 

�/�2  .          F��� ���E�� �� �#��E�� � ��07V ./��0���� 	��h-

     ��:2 1�04 �� ��;�          �20L� � �J# 8�3 8# 1J�	��

  ��-�bHB � C       �S�# �2[0-�( � 1E�� X�2  d0��7� ����

    �# �#��E�� F�# �.%          � 1R�,� N�#0� X�2 �� �K0- ��

    ���� �S�#)1�-          �20L� D# �<��D F�# � �#0  F��� ��H

  ��-�bHB      ��-�bH � C            �� ������ �S�# � �� 	� 6�2 � 

       D�	� � F��0/2#     d0��7� ����  �<�/H 	^=�(     	k2 �� �

1��J�        ?0
 N�#0� >	�<� 1�  �2#0-      XH�� � ���  �-

  D�	�   d0��7� ����      �3�� 	^=� �M D# 13�2 `�#0� �.)�

 �H �Q��R� 	c�#�  8�3 6�S2#   ��2 �      T0�3 X�#�
# IGT  � 

0�#  �    ��-�bH �� !��#C         �0� � 1�� �J# 8��J� +�;^# �� 

  ��-�bHB     l	m Z� D#  T0�3  ��07V NE,- >!�4# �   ���� 

i- Impaired gloucose tolerance 
ii- Diabetes mellitus 

d0��7�    �M 8#	EH2/    �� �;  ��-�bHC F���(   	-    D# � ��J#

 	9� l	m     T0�3 �H �Q��R� 1nQ�   ��07V NE,- >!�4#   � #� 

M�� �Q� >     1�0E� ��QEK  �20E2 &�#�V.@��   � ��#	�# �

�<��D�     T0�3 X�#�
#     ��07V NE,- >!�4#   �20L� � ��-�bH

  1J�	��C   Z� ��<-      �S��2 l!4 	� �� 8�3 6�S2# �Q��R�� 

  �H �Q��R� 	c�#�           �H�0:� 	��J � 8�3 6�S2# �   1m�;-�# 

 �:2 8�H�:� ��J# 8�  �Q��R� � #'��    �	I�    1���D�# l�H

I�    �[0��	J ��Q  ��-�bHB       ��-�bH � C    �� ������ �

           D# 	-g�� #	
# � ��� >07J 	57E� � F��0/2#W�   >�J  !�;�

  ��IGT   �7 	� � �     >�# �Q��R��     �<O   �    �#	�- ��b��0� .

        D# o( ��QEK F�EH obJ�        ��QI� 	��h- 	k2 D# >�J 

   � ��� >07J 	57E� � F��0/2# �� ������ ���07V NE,- 6��

     0�-D�(�	J � 0�-�92�	J #	
#  ��-�bHC   � B   1J�	� �2�3

  � ����2 � �/���� �            8�	V � � ?0
 ��H	�h�� 	��h- 

   �� �;/2	9��5�        D# ?0
 +#	��h- �/���� � �7 	��    �� >�# 

�7 	��        �
	V +�0" �Q��R� 6� .      �Q��R� F�# D# l�H

              	57E� � F��0/2# �� ������ ��04 �<O +#	��h- 1J�	�

J             �M +#	��h- � ��07V NE,- >!�4# �� ���!�;� � ��� >07

0� >�J �J D# o(.

�H &�� � #0��H &�� � #0��H &�� � #0��H &�� � #0�

  �Q��R� Z� ��  8�H�:�   1H�	V .H $ �# iii� �Q��K �   �0� 

 �EH �1J�	�  �      �Q��R� � 8�<<� ��	3 #	
#�      ��b�� � �<O 

 �20� �#	�-  .�Q��R��      1:H�]( �#	�- ��b�� � �<O �   �0k<� �� 

  F��Q-� D�J	R4 N�#0       �	�3 ��QEK � �D�	75J#�	-M 

           80�3 � 	��h- �S�# l�H �� ��#	�-�    6	� 1V�2D �  � 

           � F�	�3 ���� �3� �� �� �2�� �	�9:�(o���b���1

1��3�� .         �J# 17"# �E/O � N��3 XH�]( F�# 1 #	m .

�7 	��   >�# �               T0�3 F��Q- 1QR�� �Q��R� Z�  N�#0�

D�J	R4CVD �J# �   � �7 	�� 6� � �Q��R�  .H �# 1H�	V

 �74#�� �	V 8�<�M �     �#	� �� �J# 	92W�    1 #	m 8�<�M >�J 

 �J# 8�3.  D#)���� 	L2       >�J � )�@@)  �7 	��   >�# 

�Q��R�(  �B�@W   �	L2   FJW�      g�� �� >�J �<�3#   �� �0�DM

 ��07V NE,-iv           ��J F�# D# � �3 6�S2# ��2M �#	� %�@  	L2 

  ��a   ��07V NE,- >!�4#�20�  .    >�J �J    �#	K# D# �Q�

�7 	�   >�# � )  >�J)���  :�7 	��  6�   (  1J�	� p#�S� #	
#

iii- Observational Cohort Study
iv- Gloucose tolerance test 
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�) ���� �����
 � ����� ! �"�#$%&���� �����
 � ����� ! �"�#$%&���� �����
 � ����� ! �"�#$%&���� �����
 � ����� ! �"�#$%&  '�(���)�* "�$)'+ '�(� ����� ,���*

�2�3  .%�@           �� !�;� #	
# D# 	L2    ��07V NE,- >!�4#  � 

�7 	��    �- >�#    8�3 1J�	� �0<��2#  .80,2    	H 1J�	� �

              �� 0� _�-	- F�# �� 	
            �7 	� � D# Z� 	H �

    N�E5- �# ���<:J	(  �J�	�      6�S2# Z�	��0(�	�2M 1�3.

  obJ�20E2�  � '4# �04 �3 6�S2# ��07V NE,- �0�DM . �<O

        �04 �<O � ��3�2 �04W        ��04 D# o( ���J @�  6	V 

   �3 8��S<J ��07V  .        1����S� ��D#	- YJ0- #	
# �D�

)SEGA ��E�M �  (         �O �� 1
�I# d�;� � XL� ����gr)��±

8D#�2#  �	�V�3.   �7�J� �� �D#	- � �2D��  �#�2��J#    D# o( �

   #�2# ��� 8 	H8D�	�V   �#�2��J# �1��3.      � � XL� ���� �O 

        �7�J� �� .���/� � 8��/�# ��� �  Y4     .���/� �� 1:�

    1� �#	O 	
 	J ���	V 
�    17�� Z� �O ��   �	�V 8D#�2# 	��

�3  .���E2  80- � �  12��      �D� .�/�- D# )6	V07��  (  ��'S� 	�

  �O)	��  (J�,� �3 �;  .   ��� D# 8�L�J# �� ��07V ��H ) ��	3

   �#	�# ��0�DM d��(  ( � ��07V      �� 1E��2M �	�E�	��� &�� �

F
  ���M    �3 8��S<J D#��/�# ��07V  .�20E2    +�� �� �04 � 

)�       ��	J �� ���O ����          �� � [0L�	�2�J ���O � �� 

   #	�57J 8�9�J)AW   ����2M0-#   )Spankeren  �Vital Scientific�

H�<7  ( �3 6�S2#  .       ��� �� �04 �<O)    ��0�DM d��( ��	3

�#	�#  (     1Q�;m ��  ��))�A@�       +#	��h- _�	I �� � �% <

 �3 6�S2#  .   0K� 1J�	�HBsAg    �	9���	* #���# &�� �� i  �� 

  ���HBsAg Confirmatory Test ii       s���2 � �3 6�S2# ������# �

                 ��� �� ����t- �#���# �� 8��M �J �� �;c�)HbsAg

Screening Test  F�a (iii     �D�J 1c<4 &�� �� iv  �3 ���t-  .

 1�2M �0n    �I ���   ��-�bHC      �	9���	* �#���# &�� �� 

   ��� ��)HCV Ab Confirmatory Test  Z�]7� �(v  � �3 6�S2# 

   �;c� s���2         ��� �� ����t- �#���# &�� �� N"� )HCV Ab 

Test F�a �(vi     �	�J� &�� �� +!�vii  �3 ���t-   . �S2M D#  �� 1�

�EH       1L�� ?0
 ��H �0�DM � �<�/H  �     � �;c� s���2 �0�DM

      8�3 �#	5- N�� +�0" �� ��D	�   � �2# �H �0�DM - �t ����

              �<2�� 1L�� ��H �0�DM u0v4 � � ��2# 80� N�� ��2

i- Screening ELISA test
ii- ELISA Neutralization kit, Dia. Pro Diagnostic 
Bioprobes S.r. 1. Milano-Italy
iii- ELISA, SRB ELISA kit, Shanghai Rongsheng 
Biotech Co., Lted Shanghai 
iv- Neutralization
v- Inno LIA HCV III, Innogenetoics Biotechnology, Gent, 
Belgium
vi- ELISA, SRB ELISA kit, Shanghai Rongsheng Biotech 
Co., Ltd. Shanghai, China
vii- Western blot

RIBA       �;J�,� �#	� g�� �#	5- �       6�S2# +#	��h- _�	I 

�J# 8�:2 .

        8D#�2# D# o( F��0/2# �� ������ �#���   �<O wRJ �	�V

  �04��3�2viii         ��� �� ��3�2 1�	J F��0/2# � )Insulin Test �

�5�	�M(ix)  &�� ��IRMA (�3 �;J�,� 	�D >0�	
 \;m.)B

)mmol/L(��3�2 �<O×)mIU/L(��3�2 F��0/2# =F��0/2# �� ������

�/WW

D#      �Q��R� � 1J�	� �0� ��QEK �      ��#	�- ��b�� � �<O 

      �J D# o(>�J H	�h��   �� y,� �0�    1J�	� �2�3  � 

      �7 	� � ���( +��!m# �� �;/2 +#	��h-� >�# �0� �Q��R� 

    �#	O �/�����
	V.�       +��!m# ��Q��R� F�# ��  ��; �v� 

    N�E5- � 8�H�:����<:J	( 	V #  ��� �J# 8�3 . �� +��!m#

       6	2 D# 8�L�J# �� 8��M �J  �#�
# SPSS  �2�3 1J�	�   . D#

 l#	,2# �F�92���Q�  � �E2 ����z�" ��QI� e�"0- �#	� �H

   8�L�J# �H	�h���3 .       �H �0�DM D# �H 8# N�7,- � � t   �t

   �#	� 1�LK �1E� ��H	�h��  �0�DM D#  14 ��'S�  � ��E2 Z�

            o2���#� ����2M � 1L�� ��H	�h�� �#	�ANOVA  �#	� 

      8�L�J# �H	�h�� 	^# F��Q-�3 .       F�� {�;-�# �# ��:2 �#	� 

  �H	�h��          8�L�J# F�	�bJ# � �0J	�( 19�/;EH _�	I D#

�3.

��
����
����
����
���H�H�H�H

       �Q��R� �0� #	
#B/%�  %    � �D)/��  % �20� 	� .

         �Q��R� �#���# � #	
# FJ YJ0��@/)W±�/��  0� >�J  .

�#0K    ��E�� F�	-)�     F/� � >�J     ��2M F�	-�W    FJ >�J 

�3#  .    �#�Q- F�# D#W�@     D# o( 	L2 �     1Q�;m �04 �<O >�J 

  ��<�3#W)W             � �2�2�� 1O�� ��07V NE,- >!�4# � 	L2 B)

   �2�3 1���� 	L2  .          D#  >�# � �7 	� � #	
# F�# �[0��	J

   ��-�bH 	k2B   � C     T0ES� � �� �
	V �#	O 1J�	� �0� W

  �7 	� � 	L2    ��-�bH >�# �C    � �;c� �    ��-�bH 	L2 B  �;c� 

   �7 	� � � �20��        ��-�bH 	L2 X3 6� C ;c�    � �%  	L2 

  ��-�bHB  �20� �;c�   .      � 1J�	� �0� #	
# +��"0v4

�7 	�  �          # ��:2 0�-�92�	J � 0�-D�(�	J 8�	V F�� >�#

viii- Enzymatic colorimetry
ix- ELISA Insulin Accubind, Monobind inc, Costa Mesa, 
Co., USA
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� ������	
 ,� �������������� � ������	
���������������
���� �W

 >��K >��K >��K >��K))))AAAA�7 	� � 	H � 0�-D�(�	J � 0�-�92�	J #	
# Z�[0�0����(# � 1<���� +�vf:� �7 	� � 	H � 0�-D�(�	J � 0�-�92�	J #	
# Z�[0�0����(# � 1<���� +�vf:� �7 	� � 	H � 0�-D�(�	J � 0�-�92�	J #	
# Z�[0�0����(# � 1<���� +�vf:� �7 	� � 	H � 0�-D�(�	J � 0�-�92�	J #	
# Z�[0�0����(# � 1<���� +�vf:�  �Q��R� � �Q��R� � �Q��R� � �Q��R� �

0�-�92�	J0�-�92�	J0�-�92�	J0�-�92�	J 0�-D�(�	J0�-D�(�	J0�-D�(�	J0�-D�(�	J

P value �Q� >�J �J�Q� >�J �J�Q� >�J �J�Q� >�J �J #   #   #   #   #���#���#���#���   P value �Q� >�J �J�Q� >�J �J�Q� >�J �J�Q� >�J �J #���##���##���##���#
	�h��	�h��	�h��	�h��

��W/� �/�±�/W� B/�±)/WB @/� �±W% �±W% ���E2�  80-� 12��)6	V07��G�	�	��	�(

��)/� ��±W�@ �@±W%� )/� ��±)@� @�±WW�  >�	�/7�)	��� 1J � 6	V 17��(

��)/� ))�±)B@ )��±WW� B/� @W±)�� �)±)�W �	- ��	/�7V)17��1J � 6	V	���(

��)/� )�±�� )�±�W )/� )�±�� )@±�B HDL-C) 	��� 1J � 6	V 17��(

��)/� ��±)�) �B±)�% �/� W�±))� %�±)�� LDL-C) 	��� 1J � 6	V 17��(

��B/� W�±)�) )W±BB �/� �%±))) ��±)��  ��3�2 �04�<O)	��� 1J � 6	V 17��(

��)/� )B±))% W�±)WB �/� �±)WW �W±)�% 4��:
 1�0�/�J �0)17��80�K 	��(

��)/� )�±@� )�±�) )/� B±@% W%B±��  1�0�J�� �04��:
)17��80�K 	��(

*F�92���±���Q� l#	,2# 

              �0� 	-g�� �# 1<Q� +��L- ��<- ��HDL-c     8�	V � 

 �J# 0�-D�(�	J  .     ���3�2 �<O �#���HOMA-IR    	57E� � �

       � �Q��R� �0� 8�	V �J � ��� >07J �7 	�   � )   # ��:2 

                   �� o2���#� ����2M � 8�	V �J F�� 8�3 �� 	���� ��

  �0�DMpost-hoc        �2�#�2 ��# 1<Q� +��L- 12�	
 F� T02 D#  .

            ��-�bH �� !�;� 	L2 Z� �J# 	�| ����3C  �7 	� �;c�  � 

>�#  �7 	� �  6� �         � 0� 1L<� �[0��	J 	k2 D# W   D# 	L2 

   ��-�bH �#��E��B  � �;c� �7 	 >�# �   �7 	� �  � �   1L<� �

�2�3  .      �7 	� � 1J�	� �0� #	
# +��"0v4  �   F�� >�#

              +��L- ��<- � �3 �/���� 0�-�92�	J � 0�-D�(�	J 8�	V

 F���( �# 1<Q�        0� 0�-D�(�	J 8�	V � >�	�/7� �0� 	- .

      ���3�2 �04 �<O �#���HOMA-IR        � ��� >07J 	57E� � 

     �Q��R� �0� 8�	V �J �7 	� �  �W  �3 �/����   .  �� 	����

             �� o2���#� ����2M � ��# 1<Q� +��L- 8�	V �J F�� 8�3

  �0�DMpost-hoc         �2#�2 ��:2 12�	
 F� T02 D#   .  >��K)

      �� �H 1� ��:2@              � 	H � �Q��R� �0� #	
# D# 	L2 

     ��-�bH 	k2 D# �7 	�B    ��-�bH �� C     � �20� �;c� ���  	L2 

      	� � 	H �         ��-�bH �#	� �1L<� �[0��	J �7B    �� C

�<�3#  .         1� ��:2 8�	V 	H � 8�3 1J�	� +�vf:� �H 

          +#	��h- � �EH �����E2    80- � �    12��     �>�	�/7� �

�	-  ���	/�7V HDL-c    � LDL-c         ��:
 � ��3�2 �04 �<O �

                   #	
# � �7 	� � F�� Z��0�J�� � Z��0��J �04

      1<Q� ����M 	k2 D# 0�-�92�	J   �#��J#      �� _�-	- F�# �� 

      X�#�
# D# 	�*���E2  80- � �  12��         � ���� ��04 �<O � 

                  +��L- >�# � �7 	� �� �;/2 1���2 �2�� �� �H	�h��

1<Q�   �<�3# .H �� ��#        1J�	� �0�-D�(�	J 8�	V � 1�� �

     1<Q� ����M +��L- }�H ?0
 ��H	�h��  ��2M +#	��h- � ��# 

  ����2 �J ��.  
# F�� D#    �Q��R� �0� #	�   �7 	� � 	L2  � 

     ��-�bH �[0��	J  	k2 D# �C�7 	� � �� �20� �;c�  � )

         �20� 8�3 0�-�92�	J 	k2 F�# D#)      ��-�bH �� ���K �!��#C.(

               F�# � >�J �J 1m 1O�	� $ 1;7O D�J	R4 N�#0� 	��h-

  �3 1J�	� #	
#  .      � >�	�/7� �	E� �� +#	��h-LDL-c  � 

 #	
# F�#         1<Q� ����M l!�4# .H �� >�J �J 1m  �3# �# 

�    � >�	�/7�LDL-c         �7 	� � >�J �J D# o( �   6� 

             ��
�� X�#�
# >�J �J D# o( 	E� �� +#	��h- 1�� XH��

0�  .             F�# � 1O�	� $ 1;7O D�J	R4 N�#0� 	��J �0� �

  1<Q� +��L- 8�	V  ��# 8��   �:2 )  >��KW.(    #	
# F�EH � 

)  ���!�;�     ��-�bH �� ���KC  (      �� ������ ��04 �<O +#	��h-

            �/���� .H �� �7 	� � � ��2M ��� >07J 	57E� � �F��0/2#

        1<Q� ����M +��L- �� �3   ��# ��      >�J �J � �7"�
 

 �:2 8�H�:�  .    17� �0m ��%   �7 	� � 	L2  Z� �   �7 	� �  � 

        ��-�bH 	k2 D# �Q��R� 6�B       �/���� � �� �20� �;c� � 

2#          F��0/2# �� ������ ��04 �<O ��H	�h�� �0� � 8�3 6�S

             ��# 1<Q� ����M +��L- 8�	V � F�� ��� >07J 	57E� �

 �:2 8�H�:�  .          ��-�bH �� !�;� ��E�� Z� ��<-C     � 	H � 

�7 	�  �    �2�� 1O�� �;c�  .        �� ������ ��04 �<O +#	��h-

                 F�# � >�J �J D# o( ��� >07J 	57E� � �F��0/2# 	


          o��2# .H � �04 �<O �#��� �� # ��:2HOMA-IR  �;/2 
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�� ���� �����
 � ����� ! �"�#$%&���� �����
 � ����� ! �"�#$%&���� �����
 � ����� ! �"�#$%&���� �����
 � ����� ! �"�#$%&  '�(���)�* "�$)'+ '�(� ����� ,���*

 >��K >��K >��K >��KWWWWAAAA 	k2 D# �Q� >�J �J �� 0�-�92�	J �#��E�� � 1O�	� $ 1;7O D�J	R4 N�#0� � �/����  	k2 D# �Q� >�J �J �� 0�-�92�	J �#��E�� � 1O�	� $ 1;7O D�J	R4 N�#0� � �/����  	k2 D# �Q� >�J �J �� 0�-�92�	J �#��E�� � 1O�	� $ 1;7O D�J	R4 N�#0� � �/����  	k2 D# �Q� >�J �J �� 0�-�92�	J �#��E�� � 1O�	� $ 1;7O D�J	R4 N�#0� � �/���� HBV ��  ��  ��  �� HCV 0�-D�(�	J  0�-D�(�	J  0�-D�(�	J  0�-D�(�	J 
 �20� �20� �20� �20�

P value ��
�� � F�� +��L-��
�� � F�� +��L-��
�� � F�� +��L-��
�� � F�� +��L- �Q� >�J �J�Q� >�J �J�Q� >�J �J�Q� >�J �J #���##���##���##���# 	�h��	�h��	�h��	�h��

�/� �/�±�/�A �±W� *�±W@ ���E2- �  80� 12�� ) G�	� 	�� 	� 6	V07��(

�W/� �±�A ))±B@ )W±BW  	E� ��)1�2�J	��(

�W/� ��±@� W�±)�� ��±W%�  >�	�/7�)17��	��� 1J � 6	V(

W/� W�B±)�B %�±)%% W�@±�)�  ��	/�7V �	-)17��	��� 1J � 6	V(

@/� �±�/) %±�� �±�% HDL-C) 17��	��� 1J � 6	V(

��/� �%±%� )�±))� �B±)@) LDL-C) 17��	��� 1J � 6	V(

�/� )�±%A )B±)WW �±))%  1�0�/�J �04 ��:
)17��80�K 	��(

�/� �±W @±@) �±@�  1�0�J�� �04 ��:
)17��80�K 	��(

*F�92���±���Q� l#	,2# 

 >��K >��K >��K >��K����AAAA��� >07J 	57E� � �F��0/2# �� ������ ��04 �<O +#	��h- � �/���� ��� >07J 	57E� � �F��0/2# �� ������ ��04 �<O +#	��h- � �/���� ��� >07J 	57E� � �F��0/2# �� ������ ��04 �<O +#	��h- � �/���� ��� >07J 	57E� � �F��0/2# �� ������ ��04 �<O +#	��h- � �/���� � �� �� �� � � 0�-�92�	J ��07V NE,- >!�4# �� ���!�; � 0�-�92�	J ��07V NE,- >!�4# �� ���!�; � 0�-�92�	J ��07V NE,- >!�4# �� ���!�; � 0�-�92�	J ��07V NE,- >!�4# �� ���!�;
�Q� >�J �J �� �;/2 #���#�Q� >�J �J �� �;/2 #���#�Q� >�J �J �� �;/2 #���#�Q� >�J �J �� �;/2 #���#

P-value ��
�� � F�� +��L-��
�� � F�� +��L-��
�� � F�� +��L-��
�� � F�� +��L- �Q� >�J �J�Q� >�J �J�Q� >�J �J�Q� >�J �J #���##���##���##���# 	�h��	�h��	�h��	�h��

��B/� )�±W W�±)�) *)W±BB  6	J ��07V)	��� 1J � 6	V 17��(

�W/� W/�±)A �±� �±�  F��0/2# �� ������(HOMA-IR)

�)/� ���±�WA �)�±)%@ W�)±)BB ���� >07J 	57E

*F�92���±���Q� l#	,2# 

 �7 	� ��   Z� �   �J# ��3# X�#�
#  .     0K� 6�� �7� �� 1��

      �/���� 6�S2# ��5�# ���:� �#��E���       	���� �#	� ����M 

  0;2 	�'( ��5�# ?0
  .     ��H	�h�� � �/���� �� {0�	� +��!m#

          F�� � #� �Q��R� � 1J�	� �0�%       � �� �#	
# D# 	L2 

         ��-�bH �1J�	� 6� � �7 	�C         �� �;/2 �20� �;c� 

�7 	� Z� �    # ��:2 ��2M   .   F�# D#%  �7 	� � 	
 Z� �	L2  � 

  Z�      ��-�bH �#	� �;c� �[0��	JC      �� 1��  � 0��  	L2 

           ��-�bH �#	� 1L<� �[0��	J 	9�C       >�# � �7 	� � 

�<�3#  .         ��04 �<O +#	��h- 	k2 D# ��# 1<Q� ����M +��L-

             F�# � >�J �J 1m ��� >07J 	57E� � F��0/2# �� ������

  �:2 8�H�:� 8�	V  .  >��K�         ���� D# �� �H 1� ��:2 �%�

      #�Q- �8�3 �Q��R� ��E�����          	k2 D# �7 	� � 	H � 	L2 

  ��-�bHB     ��-�bH � C   80� 1L<� �2#   .    ��04 �<O ��H	�h��

       >07J 	57E� � F��0/2# �� ������ o��2# �� ��H �  Z� 1m 

           �3 1J�	� #	
# F�# � ���J �J � 8��  .  X�#�
# �s���2

      # ��:2 �04 �<O � �# 1<Q�  .    �� ������ o��2# F�<a .H

       >07J 	57E� ��QI� � F��0/2#��H         N;O �� �;/2 ��� 

 �3# XH��  .      �8�3 �Q��R� #	
# N� D#)�     ��-�bH 	k2 D# 	L2 

B    ��-�bH �� C      ;c� �7 	� � D# 15� �  �20� �  .  �<O +#	��h-

              #	
# F�# � ��� >07J 	57E� � F��0/2# �� ������ ��04

                �/���� >�#  � �7 	� �� � 1J�	� p#�S� >�J �J D# o(

�3  .           ��# 1<Q� ����M +��L- ��� >07J 	57E� � �04 �<O

              �� ������ o��2# �� 1��  � ��<�3#�2 .H �� �7 	� � �

  F��0/2#)HOMA-IR  ( � XH��    �7 	� �� �;/2 ��# 1<Q� 

   �3# �Q��R� >�#)��/�=p () >��K� .(�K� �� ������ ��H

             �� ���!�;� �#	� 8�3 8��M #���# � XL�	Q- �� �F��0/2#

   F��� ��-�bHB  �7 	� 1m �       �3 1J�	� �Q��R� 6� � >�#  .

  D#%                  � .H ��E�� Z� ��<��D F�# � 8�3 1J�	� ��E�� 

�7 	��          � � .H � Z� �7 	 � �       � �7 	� � �Q��R� 

   F��0/2# �� ��J�/ i           �	k2 D# .H ��E�� Z� � �3# �#	O

            �7 	� � �7 	� � 	H 1m F��0/2# �� ������ _�	I� 

12���ii 0�   .    �7 	� � ��E�� Z� Z� �     ������ � �7 	� � 

i- Insulin sensitive 
ii- Intermediate
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� ������	
 ,� �������������� � ������	
���������������
���� ��

 >��K >��K >��K >��K����AAAA��� >07J 	57E� � �F��0/2# �� ������ ��04 �<O +#	��h- � �/���� ��� >07J 	57E� � �F��0/2# �� ������ ��04 �<O +#	��h- � �/���� ��� >07J 	57E� � �F��0/2# �� ������ ��04 �<O +#	��h- � �/���� ��� >07J 	57E� � �F��0/2# �� ������ ��04 �<O +#	��h- � �/����  0�-D�(�	J #	
# � 0�-D�(�	J #	
# � 0�-D�(�	J #	
# � 0�-D�(�	J #	
# �B ��   ��   ��   ��  C

P-value ���� +��L-���� +��L-���� +��L-���� +��L-��
�� ���
�� ���
�� ���
�� � �Q� >�J �J�Q� >�J �J�Q� >�J �J�Q� >�J �J #���##���##���##���# 	�h��	�h��	�h��	�h��

)/� %/%A ��±)�� *W�±)�)  6	J ��07V)	��� 1J � 6	V 17��(

��/� B/� W/W±)/� W±�  F��0/2# �� ������(HOMA-IR)

)/� )�� ))�±)�� )%�±W�� ��� >07J 	57E�

*F�92���±���Q� l#	,2# 

>��K>��K>��K>��K����AAAA �� #	
# �"� � #�Q-  �� #	
# �"� � #�Q-  �� #	
# �"� � #�Q-  �� #	
# �"� � #�Q-  ~�v2 �  ~�v2 �  ~�v2 �  ~�v2 � ))))Cut-off((((e7�f�e7�f�e7�f�e7�f����E2���E2���E2���E2� � � � HOMA-IR ���� F��� ��-�bH �� ���!�;�  F��� ��-�bH �� ���!�;�  F��� ��-�bH �� ���!�;�  F��� ��-�bH �� ���!�;� B���� ��QEK  ��QEK  ��QEK  ��QEK 
 NE,- >!�4# �#�# NE,- >!�4# �#�# NE,- >!�4# �#�# NE,- >!�4# �#�#��07V��07V��07V��07V�Q��R� 6� � >�#  � �7 	� �Q��R� 6� � >�#  � �7 	� �Q��R� 6� � >�#  � �7 	� �Q��R� 6� � >�#  � �7 	� 

HOMA-IR�Q��R� T�	3  D# �Q� >�J �J �Q��R� T�	3  D# �Q� >�J �J �Q��R� T�	3  D# �Q� >�J �J �Q��R� T�	3  D# �Q� >�J �J 

N�N�N�N� �B�B�B�B////���� > �B�B�B�B////����AAAAW�W�W�W�////WWWW W�W�W�W�////WWWW < HOMA-IR�Q��R� �#���# �Q��R� �#���# �Q��R� �#���# �Q��R� �#���# 

)))�� (% A A )))��(% W�/W <

)))�� (% A )) )��(% A �B/�AW�/W

�))��(% �) @�(% A )) W�(% �B/� >

%))��(% �) ��(% )) %/)%(% W) �/��(% N�

*6����E2 Z� �0�DM �� ����M �# 1<Q� +��L- ������

 >��K >��K >��K >��K%%%%AAAA ~�v2 �  �� #	
# �"� � #�Q-  ~�v2 �  �� #	
# �"� � #�Q-  ~�v2 �  �� #	
# �"� � #�Q-  ~�v2 �  �� #	
# �"� � #�Q- ))))Cut-off ( ( ( (���E2 e7�f����E2 e7�f����E2 e7�f����E2 e7�f�� � � � HOMA-IR J ��QEK � J ��QEK � J ��QEK � J ��QEK �  NE,- >!�4# �#�# 0�-�92�	 NE,- >!�4# �#�# 0�-�92�	 NE,- >!�4# �#�# 0�-�92�	 NE,- >!�4# �#�# 0�-�92�	
�Q��R� 6� � >�#  � �7 	� ��07V�Q��R� 6� � >�#  � �7 	� ��07V�Q��R� 6� � >�#  � �7 	� ��07V�Q��R� 6� � >�#  � �7 	� ��07V

HOMA-IR�Q��R� T�	3 D# �Q� >�J �J  �Q��R� T�	3 D# �Q� >�J �J  �Q��R� T�	3 D# �Q� >�J �J  �Q��R� T�	3 D# �Q� >�J �J  

N�N�N�N� �B�B�B�B////���� �B�B�B�B////����AAAAW�W�W�W�////WWWW W�W�W�W�////WWWW HOMA-IR�Q��R� �#���# �Q��R� �#���# �Q��R� �#���# �Q��R� �#���# 

)�@) )��(% )�) @(% WB) �/)�(% )��) �/@@(% W�/W <

)��) )��(% ��) �/W�(% ��) %/W�(% %%) %/�B(% �B/�AW�/W

WW�) )��%( ))�) �/��(% ��) )/W)(% %�) �/W�(% �B/� >

���) )��(% )%)) �/WB(% )))) �/W�(% W@%) �/��(% N�

��)/�p<��E2 Z� �0�DM �� 

 F��0/2# ��i              _�	I 	k2 D# >�J �J D# o( �� �3# �#	O 

        ��J� F��0/2# �� ��J�/  � �7 	� �� F��0/2# �� ������ .

        �7 	� � 	H � ��E�� �J�  �R�        �� ������ � �7 	� � �Q�

      �<�3# �#	O F��0/2#)  >��K�  .(           � 	H � �� �#	
# N� �

      �[0��	J 	k2 D# �Q��R� �7 	�B   � C    ��20� 1L<� Cut-off��H 

     �3 1J�	�  e7�f�  .)�@     �7 	� � 	L2  Z� �   _�	I �

      	�#	� F��0/2# �� ������W�/W        o( #�Q- F�# D# �� �<�3# 

    >�J �J D#)�� 	L2          1�� �2�2�� 1O�� � �7 	� ��EH � WB

i- Insulin resistance

  �7 	� � 	L2 � �        � 12��� � �7 	� ��  )�    � �7 	� �� 	L2 

      �2��J� F��0/2# �� ������  .)��      �7 	� � 	L2   >�# � 

        F��0/2# �� ������ _�	I �Q��R��B/�AW�/W    �� �<�3# 

        �>�J �J D# o(%%            �� ��J�/  � �7 	� �� ��2M 	L2 

   � F��0/2#��  � 	L2        � �2��J� F��0/2# �� ������ � �7 	� �

��     �7 	� ��EH � 	L2 �    �2�2�� 1O�� 12���   .   ����2 �WW�

   D# 	L2���           ������ _�	I 	k2 D# ��Q��R� �#���# � ��E�� 

               � �� �20� F��0/2# �� ������ � �7 	� � F��0/2# ��

�7 	�  �    ��Q��R� 6�%�   �� ��J�/  � �7 	� �� ��2M D# 	L2 

2#   � F��0/��          � �<�
� 12��� � �7 	� �� 	L2 ))�   	9� 	L2 
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�� ���� �����
 � ����� ! �"�#$%&���� �����
 � ����� ! �"�#$%&���� �����
 � ����� ! �"�#$%&���� �����
 � ����� ! �"�#$%&  '�(���)�* "�$)'+ '�(� ����� ,���*

       �2�2�� 1O�� �7 	� ��EH �  .      17� �0m ����  %  #	
# D#

    �7 	� � 	H � 0�-�92�	J�      ��J�/  � �7 	� � �Q��R� 

    �F��0/2# ��W�  %      � 12��� � �7 	� ��/WB  %  � �7 	� �

             ~�v2�  � F��0/2# �� ������)Cutoff(    _�	I ��H

���           �<�3# �#	O F��0/2# �� ���)   >��K%(.  +��L-  ��H

  8�3 8�H�:��         Z� �0�DM �� ?0
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Original Article

Insulin Resistance and beta cell function in patients with 
chronic hepatitis and impaired glucose tolerance

Bahar A, Azizi F.

Endocrine Research Center, Shaheed Beheshti University of Medical Sciences, Tehran, I.R.Iran.

Abstract
Introduction: HBV and HCV infections play a vital role in the pathogenesis of DM in patients with 

hepatitis B and C. The aim of this study is to determine insulin resistance and β cells function in 
such patients suffering from chronic hepatitis B and C with impaired glucose resistance during a 
period of 3 years. Materials and Methods: In 560 glucose intolerant patients divided in to three 
groups (hepatitis B, C and seronegative), participants of the Tehran Lipid and Glucose Study, FBS, 
HOMA-IR, β cell function  were evaluated at initiation and after 3 years of follow up. The results 
were compared usually the t and paired t test, X2, McNemar and ANOVA, Spearman and Pearson 
correlation coefficient tests. Results: Participants were 64.9% female and 35.1% male; average age 
was 50.8±12.7 years at the initial evaluation. Two were HCV positive and eight were HBV positive in 
the first phase. There were no meaningful differences between the FBS, HOMA-IR and β cell 
function groups. After three years, six of them had HCV positive serology results and six others 
had become HBV positive; there was no meaningful difference between their FBS, HOMA-IR and β 
cell function. Evaluations their were positive in the first assessment, such as Blood glucose 
changes and β cell function in persons, HCV, HBV had no meaningful statistical change after three 
years, whereas insulin resistance index showed a meaningful reduction as compared to those from 
the beginning of study (4±2 to 3.1±2.2 mIU/L, p<0.05). In general, persons that were negative for 
HBV & HCV in both stages of the study, demonstrated meaningful changes in different degrees of 
insulin resistance after three years (22.5% of persons sensitive to insulin became resistant and 
49.6% became sensitive, P<0.0001). These changes were not observed in seropositive patients. 
Conclusion: Seronegative patients showed significant reduction in insulin resistance index and β 
cell function, after 3 years, whereas serapositive ones did not.

Key words: Insulin resestance, Beta Cells hepatitis
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