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Abstract    

 
Background & Aims: Diabetes is a metabolic disorder in which the body becomes 
insulin resistant and therefore the insulin produced cannot function normally. 
Among the long-term complications of this disease, the most common cause of 
death is cardiovascular disease, especially atherosclerosis (2). Researches has 
shown that the presence of levels of systemic inflammation, independent of 
glycemic control, contributes to the complications of diabetes, especially 
cardiovascular disease (3). Interleukin-33 and its receptor (ST2) play an important 
role in inflammation, infection, and autoimmune diseases. Interleukin-33 is known 
as "dual cytokine" and acts as a protective and detrimental effect or as a pro-
inflammatory or anti-inflammatory factor as well as a nucleus transcription factor 
that depends on the disease model and cell type (7). Researches has shown that 
exercise training, with its effect on inflammation, plays a key role in improving 
inflammatory factors and insulin resistance in patients with type 2 diabetes and 
leads to a reduction in mortality from diabetes and its complications (9). Many 
studies have reported that exercise has anti-inflammatory effects in diseases such as 
obesity and cardiovascular disease and type 2 diabetes and improves metabolic 
disorders. Among the training methods, most of the studies on the effect of exercise 
on cardiovascular risk factors used continuous and often long-term aerobic activity 
in their studies. In contrast, interval training is a training method that requires less 
time with high intensity and low volume and improves diseases and body 
composition (10). 
Methods: The statistical population of the present study consists of women 35 to 
50 years with type 2 diabetes in Esfahan that were selected purposefully and 
divided randomly into two groups of experimental and control. Inclusion criteria 
included type 2 diabetes, fasting blood sugar above 126 to 250 mg / dL, no history 
of cardiovascular, pulmonary, renal disease, no drug addiction, no regular exercise 
during the last 6 months And there were no skeletal abnormalities. To measure the 
height of the subjects, the SECA model's gauge was used, to calculate the weight of 
the subjects, the GLMOR brand digital scale was used and to control the heart rate, 
the polar pacemaker was used. Regarding the measurement of blood variables, 
ELISA laboratory kit was used to measure serum levels of Suppression of  
Tumorigenicity 2  and interleukin 33. Rockport test was also used to estimate the 
aerobic capacity of patients. diet 24-hour dietary recalls was used to control diet; 
Anthropometric and physiological measurements of the subjects were performed. 

Keywords 

Interval training, 

Suppression of  

Tumorigenicity 2, 

Interleukin-33,  

Type 2 Diabetes 

 

 

 

 

  

  

Received:     09/04/2022 

Published:   28/05/2022 

  

 ID 

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

04
3.

14
01

.2
9.

3.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

jm
s.

iu
m

s.
ac

.ir
 o

n 
20

24
-1

2-
30

 ]
 

                             2 / 10

https://orcid.org/0000-0003-6283-1369
https://dorl.net/dor/20.1001.1.22287043.1401.29.3.5.0
http://rjms.iums.ac.ir/article-1-6506-fa.html


 

 

 

٥١ 

 
                    http://rjms.iums.ac.ir                                                                ���� ���	
 ��� ���   ����29 ���	
 �3 ����� 1140

                    Naderi L, et al.        

Fasting blood sample were taken from the subjects 24 hours before the first session 
and 48 hours after the last exercise session. The interval Training conducted 
including 12 weeks, three sessions in a week with 75 to 90% of the maximum heart 
rate. Also, the collected information was presented in two levels of descriptive and 
inferential statistics. 
Results: The results of one-way ANOVA demonstrated that there was no 
significant difference in the values of anthropometric features at the beginning of 
the period between groups (P <0.05). This point is a sign of homogeneity of groups. 
The anthropometric and physiological characteristics of the subjects are shown in 
Table 1. The results of data analysis using correlated t-test showed that 12 weeks of 
training had significant effects on body weight loss, Suppression of  
Tumorigenicity 2, Interleukin-33 and Vo2max. Also the results of data analysis 
using ANCOVA showed that serum levels of Suppression of  Tumorigenicity 2 
after high-intensity interval training had a significant decrease compared to control 
conditions. 
Conclusion: Disorders of lipid and glucose metabolism are characteristic of type 2 
diabetes. The link between ST2 circulation and metabolic disorders in diabetes is 
not yet fully understood. The IL-33/ST2 signaling pathway may be involved in the 
development of type 2 diabetes through inflammation. Its mechanism is as follows: 
Interleukin 33 has a protective role against glucose metabolism and obesity in obese 
mice and a Suppression of  Tumorigenicity 2 for interleukin-33. Binding of the two 
stimulates the activity of Th2 cells and Th2 increases inflammation by releasing 
inflammatory cytokines. Therefore, increased levels of Suppression of  
Tumorigenicity 2 in diabetes may impair the protective effects of interleukin 33 
(20). Analyzes show links between immune status and exercise. Knowing the 
function of the immune system in the context of exercise and the mechanism 
regulation of nerve endocrine glands and the physiological significance of these 
changes is invaluable.  
 Recent findings show that high-intensity interval training is an useful way to 
reduce fat and inflammation and cause a negative energy balance (21). Overall, the 
present study showed that regular interval exercise can alleviate the inflammatory 
response and Control blood sugar in patients with type 2 diabetes. Therefore, 
exercise intervention can minimize the incidence of complications associated with 
type 2 diabetes. As a result, exercise training is widely recommended as a treatment 
option for these people.   
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T�s��  ���"  ..  ����  �4�,$��3 � ���� ����+  �����*'+ �
����3 �
��( $�����&, $���� �����" �� 2, O��;   

���0D��;$�,  �!�����  ����"/;     �5�����4  $����  ? ���" 
����)3  ����  ��  $ �S  L�(
+  �$��3  W���  ��"/;    
�".�   ��  �  V���&�%  �������     w���� ���� ����0f&, 

$�,���)�  � �   ��  ��)��9� ����3 ���Z  y����" T���s�� 
���"  .$�,���)�  � �   ��  �)��9�  V��"  
����  ����  ������� 
?���� � � ���01 ����� $����"�� �%@���� . 126 ���% 250 
�'����5  ��  ���  �����  ��"��  �!�����  $����&��  ���*'1-

��1 �(  �$���  �$��'�  ��"��  ������(  ����  �����  �����s� 
��"��  ������)3  ���".�   <b0���  ���+  6  7����  ����"|5    
��"��  $��#0,��$�,  ��'��  ���.  
G;  .  |�  .�#�     V�&�%  ��3  ���e�  �UZ  �����" 

��  �W�!Q%  ��'�  ���"��5�00�  �Z   y����" ���� ����+ 
�3��F%  ��   �  7 �5  ���&%  �� �0%  ��  L�"  @��  )15  �Y� (

   	��0�  )15  �Y�  (����1  ���0�3�5  .��  ����'Z  ��=0,���&, 
x�,�,     VS��  ���)��9�  8����D%     �����e�����  ���*�� 

���"  �� ��)��9� . ��3 ����3�5 ���" .�� ���0��. <���\� 
��|C  ����&��  .  ���0D��; ����4��� ��|��C 24 ��(���� 

}���  7��Y��  ~�"  ����  L��^ �� �����3 ����&%  �����
�����     ������"4���,  �  ����  ��  24  �(����  V��*1  . 

V���&�% ���0��D��; x���F� ������� � ����[ ������&� .
��0f&,  ��  ���0D��;  ��  y���   7� �  W���!Q%     /���� 

�)�  .  ����;  7� �  �����&%     V��*1  .  �����$��5  ���'S�� 
G;  ���.4 l��#�  y��% �4�,  V�&�%  ����5.  

�0>  . �  V*1  .  ? �"  ��������  ���0��&%  .  �����.4���, 
L�(�  ��  V&(  ��4  �%  ��  ������  ���".�   ���&Z  �����"    
7.����$��5$�,  ��������; ���4   ���\������/�3 �4���, 

V��"  ���  ��1  �.      m��"  7��%  ������  ����#�  ����" .
7.��$��5  m��"$�,  ����&�"���  ���)�  .  12  �(���� 

����"��  ���*"  w��  �(����  8  8*��^  y����%  m��Fs�� 
7�=D���.4  L��^  �3�5  .���$��5  ��   �  ���'S��  V��*1 

.  ? �"  ���   ��'Z  �����&%     G��;  .  ������4  ����'Z 
���&%  ��#�  �"  .���&��,  �%  ���.  7.��$��5  ��  $����� 

70- ���Z�� ���������5 /����3 �����" .. M0����1  	����
SECA  ����  ��D�  ��&�4  ��  �1�  1  �'��������  ���UZ 

7.��$��5  �/����  ���1  �����.4���,     $ .���% 	�����#�� 
}��� GLMOR ������ ����D� ����> ���Q% G������� 
��D�  7��  �UZ  �*��Q�  �.   �����.4�,     ����e  M0� 
�@�;  ����  ��D�  ��
03  ��  ��b0�  	��0�  ����e  E��'1 

7��Y��  �"  .���  �,�=D���.4  /�@  ��  7��Y����  .  o � 
����.�  �0&�  �#0���  ����&�/�4  ����  E���S  ��5������  ���� 

�'������  �UZ  7.��$��5  89�  ������  ST2     ����� 
�,�=��D���.4 /���@ ���UZ 7.����$��5 89��� ������ 
���������0�-33 ���� E���S �����; ����5 �� �'�������� 

7��Y��  ����5  .$��  �*����Q�  ���� �!�  ����  ��������  . 
	���3  HOMA-IR  7��Y����  ������5  .����0f&,  ���UZ 
�� ��  ��%  $.�,  ���&��  .  ���.4  L����6��  7��Y���� 

�"  .��  ��  ���.4  G;  .  o.��4  ��  ���&��   ��  ������ 
 ��  ���'�  )1600  ���  (msD�  7�"     ���&��  G��;  . 

5  ��  10  �!�1�  L���S  �DD�   �*���     ����5  ������� 
����   ��  V���  �  ��  ����S  �(��  7�  ��3�     ��  rQ� 

��  ��  �� V��� 7� ��3� � ��&% ������ r*� ��&�� ���� 
L��   ��  �!�1�  o��&"  7�"     ��  	���3  �+����  ����1 
7��  �"  )11(:  

VO2max =132/853-0/0769  (�. )  -  0/3877(��)+  

(���.)4962/3-)(G0Z153/  6 - (����e ��)%)1565/0              ) (- - 
  
 ���&%  �� �0%  V��"  7�. �  ���Y,  3  ��'Z  ��  ����Y, 
��  75  �^��  ����e  E'1  �0�D��  ? ���"   ���% L���" 90 

�^��  ����e  E'1  �0���D��  �����  ���3��  .��  ����  7 ���5 
�S���  .  ?��  �S���  	�)3  ��  L�"  50-45  ���^�� 
������S ������e E��'1 ����� .T �0%���, . ����U> �����% 

 ������!�1�$ �� �����Y, 	  ? ����"   ����% 10 ������% 
 ���!�1�$  ��  ��Y,  <,�. �  ����;  �3��.  

L�(
+  �&Z$� 47�"  ��   �  89�  �����4  �Y���^�%    
�+�*0��  ���  �"  .��  2s�  ���4  �Y�^�%  ��  7��Y��  . 
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m�����"$�, 2�����5 $/������ �����b� ��=�������   
m��"$�,  �5�0��;  �0���  x���Q�  ������)�  G������ � 

�0��  L���{%  L�&�     $�,���&�  �+����  ����  a���^�% 
L�(
+  �&Z$� 47�"  �������;  ���"  .G��;  .  �����)% 

��.�%  �)�*+  7���,  �� 7��Y�� . ���.4  ��;�"-����'�  
. ���.4$�,  �������; ����b� t ������  $���� ������!� 

��=����$�,  2�;  ���.4     G;  ���.4  $�,��{��  ������ 
�)��9�  � �� 7 �5�,   . ���.4 G������ $�� ������!� 

���  7 �5�,  7��Y��  �"  .�� L��^ $�����0)� . �����.4 
�*�!)%  �� �Y��� $�� ����!� � . 7 �5�, 7��Y�� ���" .

��'� L��'&( $���4 �� 7��Y�� . ����/3 SPSS �s���� 
21 ��  89�  ��&�  . 05/0  ��#� �3�5.  
  

����	��  

M����  ���.4   �'�  ��;�"     �����.4  ������  ����  E���%�% 
��@�  ����  ����.�%  	������     G����#%  G������   7�����,$ 
h����  ��  L�FsD�  �������; ���4  t�9���  $���,��{�� 
W�!Q%  ��  VS��  2�;  .  �'���  ���"�  .����,  L ���Y% 

$���0)�  /��  ���  7 �5$�,  W�!Q%  ��  �0��.  $�,�����3 
����  �����  ��Z   �"��  .�5O� $�,  �������; ���4    

���\����/�3  �����.4�,  ��  	 �Z  7��&��"  1  ����D�  7�� 
7�"  ��.  M����  ���.4  V�'Q%  G����    ��  �3�+  ��D� 

�� L �����Y% $�������0)� �� ��������!� 5O� �$�����, 
����������; ���4   ��������3 7����00���U� ���.�������% 

�������0�-33     ����S  �O���  �3�F�  ��  .�C4  7� � 
���  7 �5�,  ��Z   ����  )05/0>P(  ��  ��  ������  �����D� 

�0=&,  7 �5�,  ���"��.  
  7��&��" 	 �Z �� �Z�% ��2 M������ V���'Q% 7�����, ���� 

7��Y��  .  ���.4  �%  ���*&,  ����D�  ��  ����  12  ����Y, 
���&%  L�d  �0)�$��  ����  2,����  �.   ������  �������3 
����U� 7���00� ���.������% ���������0� 33   ������S 

�O���  �3�F�  ��"�  ��  .M����  V�'Q%  7���,  ����D� 
��  ����!�  ����  �����3  ��U�  7�00�  ��.������%  G��;  . 

���&%  �� �0%  ��  L�"  @����  �*����  ����  y����"  �	����0� 
2,��  $���0)�  ��"�  ��  .��  7 ���5  �����&% ��� ���0% 

�������0�  33  ��  ����!� �� 7 ���5 ���� �����&% 2�/��3 
$��D��  ��"�  ��  .�.@  ����  ����[  ����  ����  ������S 
�O���  �3�F�  ��  7 �5  ���&% �� �0% �*�� ���� 7 ���5 
	��0�  L �Y%  $���0)�  �  ��  G;  ���.4  �*��  ��  2�; 
���.4 ��D�  ��  )05/0≤P(.  

  
���  

M����  2, O;  �e�S ��D� ��  ���� 7� � 12 ����Y,$ 
���&%  �� ���0%  ���#0�  ����  2,����  �������3  ����U�  7���00� 

  

/�� 1-  ,#mn�%�6�	
%�C�	
�$ ����%�$ #H  

 	b
% B�	;�  0	
3�  

B' (0#') 50/2±33 /38 59/3±17 /39 

[� (	
%) 04/0±59 /1 03/0±61 /1 

)��  (�	� ���) 04/7±50 /72 87/4±33 /73 

)�� ���� >�#;�  (o�	%	
% 	� �	����) 63/1±32 /28 46/1±22 /28 

  

/�� 2- >2�#*% )��� �H�	� �#H	b
% �H�	� B� �  Y*+�  

��	�/#H	b
% #H   �H�	� )��� >
2��� ��   �H�	� B� ^�#�����  

]N[  �a�  t P F  p  

ST2  
)ng/ml(  

1  30/1±23 /16 24/1±09 /14 46/14  000/0 26/5  03/0  

2  84/0±07 /15  80/1±03 /15  194/0  85/0  

IL-33 
)pg/ml(  

1  08/0±48 /0 07/0±78 /0 00/10 -  000/0 17/134  00/0  

2  14/0±52 /0  06/0±49 /0  88/0  40/0  

max2VO 
)ml/kg/min (  

1  65/5±21 /36 88/2±57 /38 17/2 -  05/0 92/5  02/0  

2  60/5±20 /34  26/4±84 /34  46/0 -  65/0  

1 � B�	;� ��	�:2 0	
3� ��	�: 
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                    	;� 	<��,#3 ��#3�� ����%�� ��33��#8% ��
�#� 	� K#� ,�� #��� � �����	
3B-33 � >� &
N% )#�����#  D��2        

��.������% ������" ��$��+���� ���� 2,���� �� 7 ���5 
���&%  �� �0%  �*��  ��  7 �5  	����0�  ����D��  �����  .���� 
M����  ��  M����  L�!�!Q%  �*'��     ������&,  )12  (   �����    

����&,  )13  (W3��    �� L�!�!Q% �0�0�    ������&, 
)14(�  ��  x�5     ������&,  )15(     ���0�#�     ������&, 
)16  (��&,��  ���"��  .��  ��  L�!�!Q%  2�/3  ���b'C 

ST2�  ��D��  ��  V���  2�/3  ����S  �����  ���*'1  ����  .�� 
2, O��; ����#� 7���" y����% �0���0�    �������&, . 

7�� �$�,  �%���  ��  ��0(  �����.4�,  7��Y��  �"  ����  
��  W�!Q%  �e�S  �����.4�,  ���.  
�*�  ��  �����  ?����  2 

�����  .��  W�!Q%  �0�#�     �������&,  �����.4���,  $�� 
�������  �*'1  7���     ?��  ���&%     ���.  �4  L �Y��  7��� 

��  ����0f&,  L ���Y%  ��  $��5.����$�,  ���\������/�3 
�����%  V���  ����(  �����s&,  L���)��9�  ����[  7���"  ���� 

�)��9�  �e�S �"��.  
	
��  ���'&(  	��'% ��     $�,�����  ���U��   �&���
;

��  ��+  V��1  �UZ�%  ��  ���&��  ��������  ?����  2  2�/��3 
������  ��    �b�  �����  �D!�  ��   ��&���� T�U��  �� 

�Z��  ����3 �� �� ����;  ���  )9.(   7���00���U� �������3
  �� �� ����. $�=��D� ��.����%  .	�'�$�,   ���>

   	�'�$�,  ��
R(   ����D3 ����'� �&��� �� X��; ��
��������� ��%������ w�����    8��"�%������" )17 .(
G�����3     ����&,  )18(  o�/5  ���&�� ���� 
���*� 

��  ?���� �������2 89���  7���00���U� �������3 ��.������%
$�%@��  ��  ����!�  ��  	��0� 7 �5  <�����  ����D�  7������. 

�l��� ���  ����&,    )19  (�3�����0  89��� ��   �������3
	�&)� ��+ �� ��.����% 7�00���U� ���� �� <� l��*�� 

  �����&��  � �� 
�*�����  �!� �����  ����( ����3 ��$   ��
UZ�% V��1 89��  @��  �%��� �  �� 	
���� . <����������

.��  � ?�� ����� L�FsD� . /��'5   ��6��   h���*%�
���  o��5  ST2  �������� L@
����  ���  �������   .���0,

l
����� ���� 7���D� ms��D� ���� .��  ��� �0���0=� IL-

33/ST2 �� ��&� �� �)��%  � ?���� ����� �+ .W��� 
  T�U�� .���"�� ����"� 2!�����<����  �4. t���" �������� 

:��    �������0�33  2!�  ��b3�Q�  ��  ����  <�������� 
/��'5   �1�> ���    ��.����% 7�00� ��U� �����3 ���� 

7����5    �������0� $��33  ��  .	�F%     � ����n��(�� 
  ���Q%  ����)3	�'�$�,  Th2  ����"     Th2   W��+ .

���������� ����D�� �����U�� $�,n��(�� 2�/��3  T���U��

����"  ��������0�  2�/��3  89���   7���00� ����U� �������3
 ��.������%�� ������� ����&� ���� L���d ��b3���Q� 

  �������0�33 � V�s�  �0�  )20.(  
   ����/#%V�'Q%���,  ����D������,�  ����� �%���+�*%�

 ������� .��� ����Z  o.�    ����� ���0&� ��)��e 
 <��������   o.�  y����" �� ���0&� <������ ���'&(
 ����&,   �*��F( /���� � �� ����C ���0&� <���b0%
 .���� �0&��".� ������� L�����{% ���� ���\������/�3

��3��$�,  2, O;�,  $  �� ��D� ������&%$�,   �0% ��
@���� L�" ��  V&)��������   �����. ���b� . ����� ���" �

���> 2,�� $�� �d�� �".�   T�U��     n��(��   ����
  $\�� �Y0� 	��)%����"  )21.(  

  �=�� .  W�!Q% �� M����  �� �� ��% �� ���0% ���&
  ���������0� 89��� 2�/��3 �� �#0�33  ������"  .���� 

�#���  ��  L�!�!Q%  ������&,   ���  )22(�  ����:��   ���'� 
)23(����&,   ��=�� �  )24������&,   ��/� �(  )25 (

    ���  ) ������&,13  ����&, (�����"��   2, O��; ����  
����&,   ��=��  )24 �����&% ?���� .������ �����s&, (

   ��� ���!� ������&,   7����. �3 W���!Q% �� 7�" ��#�
 $.���, �����&% ����&,   ��� 2, O; ��   ��� $.�,

��&�� $ � ��   ����=�� W���!Q% �� .�3�5 ��#� �*'1 �
 ��   �0���D�� ����. $.���, ���&% ��Y, 7�. � ����&,
 �� .������5 7��Y���� �� ���0% L���0��&% . ���e�S W�!Q%
 ���� �� �0�D�� $.�, ���&% ����&,   ��/� �)��9�

  $ � V����% y��% ��'Z�����*�� �,  .�" ��#�  
  �������0�33  ��  ���Z��  	   ��  ����!�  X����;  ���0&� 

  	�'�Th2  2!�  ���.  ��  �"|5  	���,�  ms��D�  ���" 
���� ������)3 ������� 7������5$�% ���   ����0f&, ���� 

	�'�$�, �0&� Th1  �&� ��) ���0�26.(  ���������0�
33 ��0( ��  �� �� ����YS V��( V��!� ���� �!� ���� 

�������   �����'���w�   �1�> V&( ���0���0f&, . 

 ���������0� �/���� 2�/333/����'5 � ����� ����"��   
V&Q% /��'5 � ��*U� ���Ds�  )27.(  

 �������0� �/��33 �� ���&�� ��  ?�� �����2  ��&�
 ���� ���" 7�� ����D� ����� ���  $�� .�� ��3 ���� .

89�  �������0�33 �� � �������� o��$���, �������� 
2,��  �3��.  ��  ��  	�S�  ���&����  ����  n��(��  2,���� 

 �4�� ����� ����" msD� ���� )28(. ����D� 7�� 

7�" ���� ���� �����&% ���".�  <b0��� E*��� 2�/��3 
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