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و همكاران 142 ... اثر استرس هيپوگليسمي بر سيتوكين هاي:مهاجري

 دقيقه240و120و60و45و30و0هاي هاي تنظيم كننده در زمان تغييرات سطح سرمي هورمون-1جدول

 متعاقب هيپوگليسمي

 240ً 30ً45ً60ً120ً صفر شاخص زمان

Cortisol)µg/dL(64/4±44/1108/3±79/9∗01/5±61/1340/5±88/14∗75/27±67/2011/3±96/7∗

GH)ng/mL(63/12±76/425/13±44/414/22±70/21∗66/20±31/28∗38/14±62/22∗90/5±93/2

ACTH)pg/mL(39/9±06/1045/19±69/19∗18/77±31/71∗27/67±02/53∗57/47±28/2995/3±61/5

Adrenalin)nmol/L(37/30±21/7045/872±64/541 55/1055±71/1267∗37/1051±64/980∗30/68±64/137∗28/34±71/92∗

Noradrenalin)pg/mL(11/433±40/55759/355±73/762∗75/425±86/758 59/337±86/792∗76/363±00/643 98/377±93/822∗

BS)mg/dl(4/101 3960628498

GH: Growth Hormone, ACTH: Adrenocorticotropin Hormone, BS: Blood Sugar 
†� �
B�±�T�
K� Mean±SD ,G� 

∗� �
B� P�%
6 �� 
�� ��-� )][/]P<.(

,IL-8, IL-1β تغييرات سطح سرمي عوامل-2جدول IL-6, TNF-αوCRP 15240و 120و60و45و30و0هاي داوطلب در زمان 

 دقيقه متعاقب هيپوگليسمي

 240ً 30ً45ً60ً120ً صفر شاخص زمان

TNF-α)pg/mL(d)/]±)b/d{]/]±d[/d{[/]±b{/{∗{d/]±�]]/{dd/]±b[/d{d/]±.]/d

IL-6)pg/mL()d/]±.]/))d/]±[)/)�{/]±�{/))./]±b{/))_/]±j{/.∗bb/]±j)/.

IL-1B)pg/mL()j/]±{_/]��/]±b[/]∗�j/]±d./].�/]±{_/]�d/]±{_/])b/]±]./�

IL-8)pg/mL(_/�±[b/_]d/)±�]/�]]d/)±[[/�]]{/)±jj/�){b/�±[b/_[b/�±[)/_

CRP)mg/dl(]{/]±)./]]d/]±)�/]]{/]±)./]]{/]±)./]]d/]±))/]]d/]±)�/]

BS)mg/dl([/)±b/�]� ./[±�/._)/b±b/d]{/b±d/d�d/b±_/j../.±)/_j

IL-6: Interleukin-6 , IL-1B: Interleukin-1B, CRP: c Reactive Protein, BS: Blood Sugar 
†� �
B� ±�T�
K� Mean±SD,G� 

∗� �
B� P�%
6 �� 
�� ��-� )][/]P<.(

٠٠/٠
٠٠/١
٠٠/٢
٠٠/٣
٠٠/�
٠٠/�
٠٠/�
٠٠/٧
٠٠/٨
٠٠/٩

٠ ٣٠ �� �٠ ١٢٠ ٢�٠
زمان

pg/dl

٠

٢٠

�٠

�٠

٨٠

١٠٠

١٢٠

TNF-a

IL6

IL1B

glocose

قند

mg/dl 

قب دقيقه متعا240و 120و60و45و30و0هاي در زمانIL-1βوIL-6, TNF-α تغييرات ميانگين سطح سرمي عوامل التهابي-1نمودار

 داوطلب سالم15 در هيپوگليسمي

IL-6: Interleukin-6, IL-1B: Interleukin-1B, TNF-α: Tumor Necrosis Factor-α
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CRP: C Reactive Protein 
IL-8: Interleukin-8 
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 دقيقه متعاقب240و 120و60و45و30و0هاي زمان در IL-8 تغييرات ميانگين سطح سرمي عامل التهابي-3نمودار 

 داوطلب سالم15هيپوگليسمي در

 دقيقه متعاقب240و 120و60و45و30و0هاي زمان در CRP تغييرات ميانگين سطح سرمي عامل التهابي-2نمودار

 داوطلب سالم15هيپوگليسمي در

١٩�/٠
٢/٠

٢٠�/٠
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٢١�/٠
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٢٢�/٠
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١٠٠

١٢٠

قند

mg/dl 

CRP GLUCOSE

قند

mg/dl 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
20

 ]
 

                             5 / 10

https://ijdld.tums.ac.ir/article-1-239-fa.html


و همكاران 144 ... اثر استرس هيپوگليسمي بر سيتوكين هاي:مهاجري

[.G :�% ���O#F�$#���� � 
> (#
> (�:�D 
� �
! �
� �6

$! 7�$G� Q
0���:���3 �6 4> ,�23 :��6 ����� 
�  Z

� <�
3#6 @#��6 �6 2$6� 
� ����F #

��
>�0=8 �A8��3 �

��
6�%]�d��{[.�6 N
-*
U� 
�#

�f� �6 ##@AB� � N��

� (<���3 6
A�$*� �
A> 7�$AG� aA8
-$� ��#" v�*� A  � Z


G �;v�* ���6 
� Z�

�#6 
>�0=8 ���A � �A6 �� <A�
3 

6
�$*��IL-6�TNF-α,G� ��% �

%� ]�{[.�A �� (A ��

6 
�#� :�

� $6
�6#
! �$K �>� "#,AG� ,
�A� �A6��AF

GeUIL-6 �TNF-α6 
�#:�

A��A $6
�23 :��A6 �A 4

'
�AA#��AA0=8 �AA8��3 �,AAG� ��AA% �
�"'+
AA6 ]�j[.
�

6#� �6 2$0� :��	 :�

� k�� ,6
��#aAG
�� Q�$�F �� �F "

��8 $�23 � ����6 
��
�D�6 �'
� �6 Q�� #��0=8 �8��3 �

��$%������AG eUG �IL-6 g Q�A$�F ���A' �A6 ,0�A� A#�

� $6
���% 
6  i 6 :
�;#�! �� �$K�-#0� ��� k��% � ��

-�	 �� ����� 
��O 
� ���=;G����O#,��6 4*
G]�_[.

� 
� 

V$�� p2D �6 �-*
U� (���G eUG �CRP aA8
-$� 

7�$G�>#='�C#���f�##�-� N���
�� �A$! � ,A%����

> :
�� 
�#='�C#���
� :
�� �� �$�F �6  � �#AG
 "#��A6 ��.

�6 
"� :
�� �� �F N
�Y ( *���� E#(N����� �6 �
����� 

>#='�C#����$%�� @>
F ):
�� ��]:
�� 
� .](�� o� �

> :��0	 
6 :O#='�C#����"�� � :�D��8 @):
A�� ��.]


�b[(
� 
��B� �6 �$K'�6 �,G���
6 eUG 
��B� �� 
� �

�#,G� ��% �$�F ".
9�O �� � 
��AB� �F CRP 
A6 BMI�

* eUG#C#
>���5�>� :�D #,G� P
0�
� 
� 
$%
� ��8 
6 (

��� �� ����<�
3 TNF-α�IL-6���� e%�� 
�##(
>�

���S�� �0F �� �
! �
�])][�
% � :��$6 �A �� (A ���A6 �


 6
�$*� �� @B��*���� #��� ,0�� (])�[
�� �6��F� ��


� ��% 6#� �
A! 7�$F

A/�� �A6 2$0� :�

�#�

AF�]))[�

6#� Q
! �6 :�

�lT$D�G 

�]).�)b[�
"� Q
0�� �6A E

*��AA��#6
AA�$*� �AA� �AAS� � (���AAG eUAAG @>
AAF 
� :O �

CRP�� 6 (#:�

� ��A0�6 

l� Q�$�F ���' �� ����� ��A%

���.�5�>#(6 
� #� :�

� $6
�k��)aAG
�� Q�$�1 X�3 
6

 :�D ��8,*���� 
6 :
�
�#N�� �6 (d��AG eUAG �A$/> �

CRP,G� ���� @>
1 �
 ])[[.

�-*
U� 
� ��� �T� > 
� �1 �% ��#='�C A#�����A% 
AB*� 


"� Q
0�� �6 *���� E#
� (������ $6
�k�� ��4*
AG ����� 

��% 
6 �G i��6
K��eUGCRP b,3
G oA� 
"� �� A E

*����#(���' �� �> 
� f�##�-� ��
�� �,%��� ,oA� 
��

 ��)b,3
G 
"� ��  *���� E#(��"�� @eUGCRP �> 
� 

���' �� �-����6 
�� ])d[.� 
�  N�A� �A6 iAB� �-*
U� (

b' ����� ,3
G#��,��' N
�Y � �f� �##*
A�$!� N���

CRP �� �AA-6 b�� ,3
AAG > :��AA0	 � k�AA8�#='�CAA#����

�>��%�A�� ,G� 
� ��A%
6 .�AS� IL-8 �A6 :��A�3 A Z

G#F�$#
G �� <B$�� ( �G#F�$#(
� 
> �

A�#6 
A>�A0=8 �

8��3�,G� ��% �$D
�% ]){[.� 
� f� �-*
U� (##eUAG �

��G�IL-8 > 7�$G� a8
-$� #='�C#���A�-� ���A0� 
�� 

:
A�� 
� �l�'d]�B� �AF  �
A�� 
� 
A0�:
A0=���� :
A�� 

> :��0	#='�C#������"�� �%
6  K���AG eUAG 
� �:O

� � ���*� ��%�� f� (##�-� ����0� 
�� .


� � �-*
U� W ���A% eUAG �AFIL-8 p�hA� �� oA� 

F�
�AAD "F�AA=' <AA��� ,�AA� X
AA9�� p�AA> 
AA6 "F�AA='�

)OGTT(����� 
� ��<A$J� :
A%"F�=' <A��� ,�A� �F

� 
6 ���' �� ��+
6 ���6 <��� ,��-#0� ,G� .�

A03 �6�

�"�� 
6 :�D ��8 @�eUG IL-8�#,G� ���6 ��+
6 "])j[.

� �-*
U� 
� �T�> �S� �F#='�C A#������A�� 
� �
 4*
AG �

� �AA6 2$AA0� ���AA�� k�AA� ,AA6
��
 �AA6 ���� AA#*�� ,AA# �

AAAAG#F�$#(
AAAA>(TNF-α, IL-6, IL-1β)��
 �AAAA6 
Hyperinsulinemic stepped hypoglycemic glucose 

clamps G
�6 ����F � � > �F �% ��#='�C A#���
�A� �A6 

Y
h$D����� @>
AF �3
6 A#*�� ,A#�TNF-α���A�� 
� 

4*
G � ����� 
� � k�� ,6
�����%.� *�� @>
F (A#
� �


G �
�� �(#F�$#G 
>A�5�> � ,A%��� ��A	� #@>
AF (

g |��#�*��A�� eUAG �A6 �$�A6��#*
A�
�O � (#� (IL-10 

)G#F�$#�
�� (�6
�$*��� ���D �(,G� ���6.�

A03 �6 �

� 
� > �1 ,G� ���O �-*
U� (#='�C#���,AG� (;�� �A6

 :���3 A  Z<A�
3 7�$AG� ���GA#�$�#�A3
6 ZDown 

regulation G#F�$#(
>�6
A�$*� ��8
A�$� N��AS� � ��A% 

>#='�C#����
�G#F�$#(� 
>�S�� �6 P�6�� �����#��D �

Al ��%
6 "F�=' N
A-*
U� 
� :�in vitro *�� �AF ��A�O A#�

TNF-α�"A�� 
A6 ����>  �"A�� "F�A=' @ A� @� �A6
)�A (

�
�� 
� k����IL-1β�� |�Y ���F(
% o� � @>
AF �

*�� @>
F �3
6 "F�='#�TNF-α��% ])_[.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
20

 ]
 

                             6 / 10

https://ijdld.tums.ac.ir/article-1-239-fa.html


145)2شماره(8؛ دوره 1387 زمستان.و ليپيد ايرانمجله ديابت


$�  
B� 
� |�� �-*
U� w 
$� 
6 �� �AV� �� ��
! �-*
U� w

*�� @>
F#�TNF-α
$� 
6  �> 
� w���J�A��� �� ��
��� �

>#='�CAA#���� �
AA9 � 
� ��AA%AA  �AA�8 �AA! 
� �AA-*
U� (

:�D 
>�mg/dl b[�A6 ,0�A� �AF ,AG� ���A6 ��+
A6 �

> 
� �-*
U�#='�C#���/D#����,G� .

� p�� �� G �T#F�$#(S�� ,�� 
>#<A6
B$� N��S� �<A���3 

6
�$*��� � �T <A���3 A0=8 �?A8��3�� ��$�A> �AT .�2�A�

�O ��C$;#(�$�G "TNF-α�IL-8 ��AD c�UG � 

�� �
 �

A� @>
F �
 
��O��A>�].][A�5�>#(IL-13 �IL-4 �
 �

G e%��#F�$#(
>��#@6
�$*��

�� �S� ���
�� ].�[.


6 �	�� �6 N
-*
U� |�� � (X�3 +�� �1 �
�� ��	� Q
�$!�

�"�� @IL-8 %
� �

�� �S� �� �(#F�$#G 
>��#6
A�$*� @�

IL-4 �IL-10 �IL-13 �5�> � �%
6 #A��� �� (�@>
A1 

�3
6 ����$6 "1�='Down regulation*�� #�IL-8��% .

56
$F �-*
U� E0��:�

L�> �]�.[�N2�!>#='�C#���

G��$F N
�Y �6 �l#� ��� $6
�)DKA(��l�6N
�AY 


�F�>#�"�� �3
6� 
+��G��C �-� @�AG 
�� #F�$#(
A>�

6
�$*���
K��
>�T� 0=8�8��3����A%��.�A-*
U� �A�
! 

:
K� ��� �	 
� �F > 7�$G� :
#='�C#��#Z7�$G� �6
K�

>#='�C#����eUG D�6�� ��  (<���3 7�$G� �6 �G
� 
�

g#�Y
h$D���"�� @�� 6
��.�6N

03 � � :
K� �T��>�

 � �F (<���3 g 7�$G� 
��! 
� #Y
h$D���> �� 43� #�C

 > 
#='�C#���A -A�� �A> 
#7�$AG� ,���� �AT��AF 

*�6
$� Q�
-� ����$6#�A�"6 4�6 �
 :�6 Z�(Decompensated 

metabolic stat)��"AA��  AA� @� �AA6
.6
AA�$*� �AA� @AAB��

�
�1�1�='#�L #
>� 
� �6#

�,G� ��% ,6
S N
-*
U� �� 

,
�� 
� �-*
U� ��
! 
A6 ��A	� �"A�� @�
�A1#Q�" ,c�UAG 

��G�D�6���G#1�$#(
>�6
�$*���"�� @ �$�
 ,G�.


6 � �6 �	�� (> �1#='�C#��� g 7�$G� W#6
A�$*� ���

g#Y
h$D� ��,G� ,����1 H�� :��� �AF 
A% 
KA�� �

*��#�(#F�$#G 
>7�$AG� Q
A0�� �A6 
A>�gA#6
A�$*� ��
A6 

7�$G� 
>�6
�$*� �� N
0S� �1 �%
6 �$%�� N�
/�  ��� (#�

�-6 N
-*
U��� �
 ��0=�.

��#D� � Z�-*
U� *
�O
$�#":
K� ��� �F 
� 6#:�

� � $6
�,��

 =' 
6 :
�
�#�
�0 
B� 
� �A 
AG p�hA� 
A6 �� 
A>�
�� ��

��� Z*���� e%�� ����F#�(��A	� 
A6 �A (N2A�! �AF

>#='�C#����-� 
�� �6�
���,G� ���6 ��+
6 R
�� k�A8� 

0=8 ����!�?8��3�� 
�  6 (#� :�

� A�-� N�
/�
���
A6 

p�h� ���' 
G ����F ,G� �$%��� 
>�
�� �].)[.��	� 
6 

� 
$� �6 �	�� 
6 ( D� �-*
U� w#=08 N
-*
U� � ����+
A�$!� 

7�$G� p�Y �V� �� � :O ���
�O��	�6 <�
3�
6 ����> �����

�"�� @<���3 �UD0=8�?8��3��%
6 �
% :
�
� 
6 :��$6 �

 
�#TK#����-��#,
>�X��� 
6 7�$G� )<�� >#�C���#='(

@>
F k�8� ����! 0=8�?A8��3��
a0AG �A% .A��� ���

� 7�$G���"�� 
6 ����> ����� G eUG @#F�$#(
>�A%
6 �

@B�(#F�$#G 
>� 
� �=$J� N
-*
U� 
� #�� @H
��A3 

�#
+�;G���; � ,6
 �8 �
c�U� ��% ,G� .o�'�A=	#��

�� 
AA�
� � ���AA#='�C#> :�:O @>
AAF 
� ,AAG� (AA;��

� H
��3#� 
+�;G���; � ,6
#�%
6 �$%�� @B� ".

AA� �AA8�� 
��O�6 �AA1 ,AA/' :��AA�  c�UAAG N
�
AAG�� �AA�

G#1�$#(
>�6
A�$*� ��-�#A# ��A��1 (A0=8 ����A! k�A8� �

8��3���6 �>��D .

��6�H
��3 �� x
�$	� � � 7
� ,6
��A�8 aG
�� Q�$�F

:�D &�
� x
�$	�  �,AG� 6 
� �#� :�

A� A $6
�k�A� ���

��$6��JKA� #6 I#A�

�� 
� � k�A� ,A6
),A%&' 
A6 

��l �� Q
G (JK� #6 I#

���"�� � Q
AG @
A>�2$A6� 

� �6A 6 (#

A���*��A�� k��A% N
��A� #��A6 (�Q�A$�F 

aG
�� ��8 �� :�D �l �6 
���� F�� 
� �l �#
>�
�� 
6 a�

F�
�AAD��"AA��  AA� @� �AA6
*��AA�� 
AA6 :
AA�
� �#�AAUD (

>#='�CAA#���
� �
 �AA (6#�"AA�� :�

AA� AA� @��AA>�]..[.

>#='�CAA#���6 
� ����AA% 
��AA;� #� :�

AA�AA $6
���AA � �AA6 

6#:�

AA� k�AA� �$6
AA ��� 7�$AAG� #" v�*�AA  Z���AA6�
�

� 
��;� � X���� N
�Y 7�$G� (�#����� a0G ����$ ,

G�$G� 
��A��� �� � ���A' aAG
�� :
�
� �6 �Q
A-� 
A6 

G :��F A# ;�
AF eA%�� � X�A���� 4$��A�O Q#
A> (]�b[�


>�F

� �+
�$!��0=8 �?8��3��(#F�$#G 
>�6
�$*� �X
A� 

��AA% ���AA6]�[ [� 
� � AA0=8 H
��AA3 �
AA9�?AA8��3��

�#6 
� 
+�;G���;#� :�

� $6
��%
6 �S�� .

����� 
> ,�<�
A% ��
! c�� �A���� 4A9! 
A�  #� (

' :�AAD X
AA9�� X�AA3AA#��D
AA� #��X�AA3 �' ����AA�� AA#��

G#1�$#
> (�g#6
�$*� �����%
6 .�S� <6
B�(#F�$#G 
>
A6 

 �; eUG <�
% �T(#F�$#G 
A>�6
�$*��A� �<A�� IL-10 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
20

 ]
 

                             7 / 10

https://ijdld.tums.ac.ir/article-1-239-fa.html


و همكاران 146 ... اثر استرس هيپوگليسمي بر سيتوكين هاي:مهاجري

� 
� ' ������ �-*
U� (#��,G� ��K� .*� �6#:�AD X�3 <

'#���� �-6 b,3
G ��"��  D�� @#��D�6 �
>�F

� �� �

0=8�?8��3����
� CRP �$AG� Q
A0�� �A6 @9�AG �AF 7

� ��9� A  <8��A! �
 
A>�F

� ()bk�A8� �� oA� ,3
AG 

� 7�$G���0=��� 
�  G
�6 �
�� �-*
U� (��A$��T� 
��A8 

,G�.� p�� ��  Q�$�1 ���' :��B� �T��$�A6 7�$G� ��

T��D#��
�L� �#"��> N��S� �6 ��23 ������ #='�C#���

G eUG �6 ��
'��	 7�$G� :���3 �6##1�$(T6 �S� 
> �A�
�& 

�1 � (�
�� �#"������� ,
>�� x���� �-*
U����% .

��AG c�UAG �AY2D 
�A� �6�TNF-α, IL-6, IL-1β�

Q�;�
F O�#(> 
� 
>#='�C#���%
� �*���� �� #
�A� �A6 (

�-��
���c�U� :
�5�> � ���6 +
6 *
A�$!� @AB� ��A��F�

� �� (A � � ��F
A� H
��A3 
� ��#� 
+�;AG���; ,A6


��6�%
 .��6 �8�� 
��G
�6 �S�� #O�6 � f� ��##N�� <A���3 

> 
� |��#='�C#���%
� �*���� �� #
6 ( k�A8� Q
A�$!� �

6 
� �
 H
��AA3#� :�

AA�AA $6
�N2AA�! 
AA6 P
AA0�
� 
� 

>#='�C#������� Q
0�� .� X
9�� �&* A  �
 �A6 N
A-*
U� (�

6#� :�

AA�AA $6
���AA6 �AAG
�6 �8�AA#f� EAA## c�UAAG N��

G#1�$#(� 
A> �AUD <A���3 A0=8 �A8��3 �A��7�$AG� 

>#='�C#����#� �
��K����' .

يارزسپاسگ

� 
6 �v��� (�*
� , 
�!B�� "1�� #
 :�
� ��g N
B A  � "

*�6
$�#LA%"� X�=3 �
TK��� 4��AG
 X
A9�� �A6 :��A�� #��

,G� .
-� |
A�� :�

AL�> N
�!� �� �
�� 
	 *
A6 �A�#���


��O B�� "A1�� :�A�
�> �
TK#�Ag N
AB <A!��� 
� �A1 �

c�� �=$J�  

 �T
�"TG
CG �����6 
� �4#�1 .

 مĤخذ
1. Festa A, D’Agostino R, Howard G, Mykkanen 

L, Tracy RP, Haffner SM. Chronic subclinical 
inflammation as part of the insulin resistance 
syndrome: the Insulin Resistance 
Atherosclerosis Study (IRAS). Circulation 
2002; 102(1):42-7. 

2. Sandler S, Bendtzen K, Eizirik DL, and Welsh 
M: Interleukin-6 affects insulin secretion and 
glucose metabolism of rat pancreatic islets in 
vitro. Endocrinology 1990; 126(2):1288-94.  

3. Yudkin JS, Kumari M, Humphries SE, 
Mohamed-Ali V. Inflammation, obesity, stress 
and coronary heart disease: is interleukin-6 the 
link? Atherosclerosis 2000; 148:209–214. 

4. Hotamisligil GS, Shargill NS, Spiegelman BM: 
Adipose expression of tumor necrosis factor-
alpha: direct role in obesity-linked insulin 
resistance. Science 1993; 259:87-91.  

5. Lang CH, Dobrescu C, Bagby GJ: Tumor 
necrosis factor impairs insulin action on 
peripheral glucose disposal and hepatic glucose 
output. Endocrinology 1992; 130:43–52. 

6. Ridker PM, Hennekens CH, Buring JE et al. C-
reactive protein and other markers of 
inflammation in the prediction of cardiovascular 
disease in women.  N Engl J Med 2000; 
342:836–43.  

7. Pradhan AD, Manson JE, Rossouw JE et al. 
Inflammatory biomarkers, hormone replacement 
therapy, and incident coronary heart disease: 
prospective analysis from the Women’s Health 
Initiative observational study. JAMA 2002; 288: 
980–7. 

8. Owen N, Steptoe A. Natural killer cell and 
proinflammatory cytokine responses to mental 

stress: associations with heart rate and heart rate 
variability. Biol Psychol 2003; 63: 101–15. 

9. Ross R. Atherosclerosis: an inflammatory 
disease. N Engl J Med 1999; 340:115–126. 

10. Ridker PM, Hennekens CH, Buring JE, Rifai N.  
C-reactive protein and other markers of 
inflammation in the prediction of cardiovascular 
disease in women.  N Engl J Med 2000; 
342:836–843. 

11. Schalkwijk CG, Poland DC, van Dijk W et al. 
Plasma concentration of C-reactive protein is 
increased in type I diabetic patients without 
clinical macroangiopathy and correlates with 
markers of endothelial dysfunction: evidence 
for chronic inflammation. Diabetologia 1999; 
42:351–357. 

12. Baynes JW, Thorpe SR. Role of oxidative stress 
in diabetic complications: a new perspective on 
an old paradigm. Diabetes 1999; 48:1–9. 

13. Stentz FB, Umpierrez GE, Cuervo R, Kitabchi 
AE. Proinflammatory Cytokines, Markers of 
Cardiovascular Risks, Oxidative Stress, and 
Lipid Peroxidation in Patients with 
Hyperglycemic Crises. Diabetes 2004; 53:2079-
2086.  

14. Debra A, Robert J, Alicia J ,Nader R, JoAnn E. 
Effect of intensive glycemic control on levels of 
markers of inflammation in type 1 diabetes 
mellitus in the diabetes control and 
complications trial. Circulation 2005; 111: 2446 
-2453. 

15. Paul H. Black, Lisa D. Garbutt. Stress, 
inflammation and cardiovascular disease.
Journal of Psychosomatic Research 2002; 52: 1 
– 23 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
20

 ]
 

                             8 / 10

https://ijdld.tums.ac.ir/article-1-239-fa.html


147)2شماره(8؛ دوره 1387 زمستان.و ليپيد ايرانمجله ديابت

16. Janszky I, Ericson M, Lekander M, Blom K. 
Inflammatory markers and heart rate variability 

in women with coronary heart disease. J Intern 
Med 2004; 256: 421–428 

17. Ridker PM, Rifai N, Stanpfer MJ, Hennekens 
CH. Plasma concentration of interleukin-6 and 
the risk of future myocardial infarction among 
apparently healthy men. Circulation 2000; 
101:1767–72. 

18. Finney SJ, Zekveld C, Elia A, Evans TW. 
Glucose control and mortality in critically ill 
patients. JAMA 2003; 290:2041–2047 

19. Schram MT, Chaturvedi N, Schalkwijk CG. 
Markers of inflammation are cross-sectionally 
associated with microvascular complications 
and cardiovascular disease in type 1 diabetes--
the EURODIAB Prospective Complications 
Study. Diabetologia 2005; 48: 370–378. 

20. Andreas F,Ralph DA,George H. Chronic 
subclinical inflammation as part of the insulin 
resistance syndrome: the Insulin Resistance 
Atherosclerosis Study (IRAS).Circulation 
2000;102:42-47. 

21. Dandona P,Aljada A,Mohanty P. The anti-
inflammatory and potential anti-atherogenic 
effect of insulin: a new paradigm. Diabetologia 
2002; 45:924-930.  

22. Wong V,McLean M,Boyages S. C-reactive 
protein levels following acute myocardial 
infarction: effect of insulin infusion and tight 
glycemic control. Diabetes Care 2004; 27:2971-
2973 

23. Dandona P, Mohanty P, Chaudhuri A, Garg R, 
Aljada A. Insulin infusion in acute illness. J. 
Clin. Invest. 2005; 115:2069-2072. 

24. Hansen TK, Thiel S, Wouters PJ, Christiansen 
JS,Berghe GV. Intensive insulin therapy exerts 
anti-inflammatory effects in critically ill 
patients and counteracts the adverse effect of 
low mannose-binding lectin levels. J Clin 
Endocrinol Metab 2003; 88(3):1082–1088.  

25. Yudkin JS, Panahloo A, Stehouwer C, Emeis JJ, 
Bulmer K, Mohamed-Ali V, Denver AE. The 
influence of improved glycaemic control with 

insulin and sulphonylureas on acute phase and 
endothelial markers in Type II diabetic subjects. 
Diabetologia 2000; 43:1099 –1106.  

26. Peter J,George A,Miles Fisher B. Insulin-
induced hypoglycemia induces a rise in C-
reactive protein. Diabetes Care 2000;23:861  

27. Inoue I, Komodaa H, Nonaka M, Kamedaa M, 
Uchida U, Nodea N. Interleukin-8 as an 
independent predictor of long-term clinical 
outcome in patients with coronary artery 
disease. Int J Cardiol 2007; 124(3):319-25. 

28. Haluzik M, Adiponectin and its potential in the 
treatment of obesity, diabetes and insulin 
resistance.        Curr opin Investig Drugs 2005; 
6 (10): 988-9. 

29. Galan BE, Netea MG, Smits P et al. 
Hypoglycemia down regulates endotoxin- 
induced production of TNF-α but does not 
affect IL-1β, IL-6 or IL-10. Cytokine 2003; 22: 
71-76. 

30. Rhian M. Touyz. Endothelial cell IL-8, a new 
target for adiponectin: implications in vascular 
protection. Circ Res 2005; 97: 1216-1219.  

31. De Vries JE, Zurawski G. Immunoregulatory 
properties of IL-13: its potential role in atopic 
disease. Int Arch Allergy Immunol 1995; 100 
(3): 175-9. 

32. Gangh A, Goldsmith C, Cukierman T et al. A 
systematic review and meta-analysis of 
hypoglycemia and cardiovascular events: a 
comparison of glyburide with other 
secretagogues and with insulin. Diabetes care 
2007; 30(2):389-94. 

33. United Kingdom Prospective Diabetes Study 
(UKPDS). 13: Relative efficacy of randomly 
allocated diet, sulphonylurea, insulin, or 
metformin in patients with newly diagnosed 
non-insulin dependent diabetes followed for 
three years. BMJ 1995; 310: 83-8. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
20

 ]
 

                             9 / 10

https://ijdld.tums.ac.ir/article-1-239-fa.html


و همكاران 148 ... اثر استرس هيپوگليسمي بر سيتوكين هاي:مهاجري

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
20

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://ijdld.tums.ac.ir/article-1-239-fa.html
http://www.tcpdf.org

