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Abstract

Physical activities can change many components and function of the immune system. The aim of this study was to evaluate the
effects of twelve weeks of average aerobic exercise on serum levels of IL-33 in patients with type 2 diabetes. The subjects of this
study were diabetic patients attending to diabetes clinic in Kargj. They were invited by target and 60 diabetic patients aged 35 to
55 years, were chosen and divided randomly into two groups. This study was performed with equivalent of 50 to 55% vo,max
aerobic exercise. Blood samples were collected one day before and one day after practice and serum levels of IL-33 in the
laboratory using ELISA kits of bendermed Canada. The results showed a significant decrease in IL-33 levels after exercise (P>
0.01). These results indicated that 8 weeks of aerobic training provide significantly reduced interleukin-33 inflammatory indexes

among diabetics.
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I ntroduction

The human body is aways influenced by an
environment of microbial agents’ infection. These
microorganisms have the potential for uncontrolled
proliferation, pathologica damage and eventually
destroy their host (1).Many infections have limited
time that this issue resulted by the immune system to
fight infections. In recent years, evident in studies
have been conducted on the role of physical stress on
the immune system. Some studies have studied the
effect of exercise on immune function (2). Studies
have shown regular and moderate-intensity exercises
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have played an important role in the prevention and
treatment of many diseases, including cardiovascular
disease, obesity, diabetes type II, hypertension and
osteoporosis (3). Study of the effects of exercise on
immune function covers wide range of sporting
activities, including the activities of short-term and
severe, long-endurance activities and regular light
exercise. Study of Long-term effects of regular
exercise on the performance of the immune system has
extensively in the development of public health and
prevention among nations that active aging population
is increasing so rapidly (4-6). Type 2 diabetic is an
epidemic metabolic disease based on estimates
provided by about 5 to 8 percent of worldwide adults
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living with the disease. International Diabetes
Federation reported the number of people with type 2
diabetes in 2010, 285 million people and predicted to
reach 438 million people till 2030. Direct and indirect
costs of diabetes have been reported 174 hillion
dollars in the world in a year (7). The risk of early
mortality, heart disease, kidney, infections, weakened
immune systems and blindness is twice in people with
diabetes than of people with no diabetes (8). The
development of type 2 diabetes in the world has
caused the disease to become one of the most
important issues in health care (8).

Type 2 diabetes is a metabolic disorder occurs
resulting in a deficiency of insulin secretion or action
or both (9). American Diabetes Association and
College of Sports Medicine confirmed that the
rehabilitation program is better a combination of
aerobic and resistance training or aerobic exercise for
diabetics (9). Cytokines are glycoprotein group of
proteins or soluble proteins that exert transmit
messages between cells of the immune and other cells
and can have different effects on the growth,
differentiation and activation of normal cells and
tumor (1). Cytokines have pro-inflammatory or anti-

inflammatory ~ activity ~or  immunosuppressive
treatment (1). Studies have shown that intense

physical activity causes inflammation and secretion of
pro-inflammatory cytokines exhaustive, including IL-6
- IL-1 and TNFa (10).

So intense training has a significant impact on the
balance of cytokine activity and may change in the
distribution of these cells and suppresses the immune
system is temporarily weakened (9). InterLukin IL-33
is a family member of Interlukin 1, which in recent
years has been found mainly in the skin, lung, adipose
tissue and synovial fibroblasts. Similarly, IL-1 and
IL-18, IL-33 and IL-33 are first IL-33 and pre-
produced intracellular and then after the break it is
released as original 1L-33 out of the cell. 1L-33
biological effects are applied by binding to its
receptors and activation of NF-KB and MAP kinase
(4). Research has shown that IL-33 protein with dual
function plays as an inflammatory cytokine or
intracellular  transcription  factor  (which s
characteristic of regulatory transcription). The second
role, 1L-33 goes to the cell nucleus where it binds to
chromatin and regulates gene expression (11).
Cytokine receptors are called ST2 and belong to a
large family called IL-1 receptor which has the
important roles in inflammatory and immunological
responses (10). Exercise duration is one of the main
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reasons for the changes in inflammatory markers (12).
Balducci and colleagues observed significantly
reduced of il-6 and crp levels after 12 months of
exercise training in patients with type 2 diabetes while
no changes was seen at the first quarter (12). More
studies have reported the changes in cytokine levels of
interference between 6 and 12 weeks (11). Due to lack
of research we need to know the impact of exercise on
the immune system of diabeticsin 12 weeks of aerobic
exercise on serum levels of inflammatory cytokines
(IL-33) in patients with type 2 diabetes.

Materialsand M ethods

This study isaclinical trial which is cross-sectional
one.

Subjects

All patients with type 2 diabetes of Karg city
participated in this study. Inclusion criteria for the
study included male patients suffering from type 2
diabetes based on the criteria for diagnosis of Internal
Medicine and Endocrinology, had fasting blood sugar
between mg/d 150-250 during the study and their ages
ranging from 35 to 55.

Criteria of inclusion
Therisk of other chronic diseases
I1lnesses mental

Having a regular exercise program in the last three
months , having a myocardia infarction, uncontrolled
Artiman, third degree heart block, severe high blood
pressure (100/200 mmhg treated over), diabetic
complications such as diabetic foot ulcers and diabetic
nephropathy  (microalbuminuria more than 20
micrograms of albumin per minute) or PDR. If any
one of subjects were exposed to infectious diseases
were excluded during the 12-week study (11).

The sample size

The study population consisted of all patients with
type 2 diabetes to diabetes clinic in Kargj city, which
were selected from among volunteers. Sixty were
selected in total.
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Sampling Method heating and cooling at first then do the training at the
end of each session. The exercise program included

Patients with type 2 diabetes who were referred to the running movements on a treadmill with 50% V O .

clinic and after getting epidemiological datafrom their

biographies and questionnaires, tests, hematology and Blood samples were collected before the start of the

immunol ogy were taken as follows. first practice session and 24 hours after the last

practiced by specidists and transferred to the
laboratory for testing. The blood samples were
analyzed using special equipment.

1. At baseline, 5 mL of peripheral venous blood clots
was prepared,

2. Serum was isolated and kept in -80° until testing.
After 12 weeks of exercise training, blood was taken
again.

3. Measurement of I1L-33 serum was conducted before
and after exercise by vitro ELISA and the results were

Analysis and data description:

The results of the blood samples were analyzed using

analyzed using statistical tests. SPSS software.

M ethods and tools for data collection DeSCfiptive statistics was used for classification and
data set and determine the central tendency (mean and

Measuring of 1L-33 by ELISA was performed by standard deviation diffusion index). To determine the

using a special kit. normal distribution of data Kolmogorov-Smirnov (KS)
and Pre-test and post-test to compare the groups T-test

The method of the project was used. In general, the analysis of variance was used

for repeated data in case of circumstance.
I n this study, a 12-week aerobic training program, 3

sessions of one hour in a week was used including

Results
Table 1. Anthropometric characteristics of the subjects such as age, height, weight and BMI

Subjects Height Weight Age BMI
1758 767 40+10 24x3

Table 2: Comparison of mean and standard deviation and 1L -33 before and after exercise on diabetic patients
(case and control groups)

Group Beforetheintervention/  After the intervention/
Std Dev Std Dev

IL-33 Case 4.11+11.2544 2.714+5.963 0.004

Control 3.98+12.0256 4.21+11.7145 0.613
Discussion 2 diabetes. However, despite of the importance of
physical activity in improving the condition of
Diabetes mellitus type 2 is a magor public health diabetes, there are a lot debates about the sports
problem that affects more than 285 million people in program for the health of the people (13-14). Diabetes
the world. According to the World Health increases blood sugar levels and hormonal changes
Organization, in 2000 amost 2 million have had and changes in the immune system. Physical exercise
diabetesin Iran. It is predicted to increase by 6 million causes changes in the diabetic patient's immune
people till 2030. Exercises play a critical role in the system (15). There is little information in the case of
prevention and control of type 2 diabetes. Physical IL-33 serum levels in diabetics so it is essential to
activities can prevent the development of type 2 measure serum IL in these patients. The results
diabetes, therefore, appropriate exercise programs showed that aerobic exercise improves the diabetic
need to be more clinical in care system of type 2 patient's immune system. The results showed that
diabetes. Although regular physical activity may help aerobic exercise improves the diabetic patient's
prevent and treat diabetes and its complications are immune system. The exercises also help to reduce

important, but most people are exposed to passive type inflammation, thereby reducing the resistance to
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insulin. The results also showed significant difference
between case and control groups in serum levels of IL-
33 after 12 weeks of aerobic training. IL-6 affects as
like as IL-33 in the body.

And also assaociated with TH2 cytokine release effects
similar to IL-4, IL-5 and IL-13 and TNFa and IL-6,
and play a centra role in the immune system. This
cytokine increases insulin sensitivity and reduces the
progression of the disease.

So decreasing of inflammation levels cause to improve
diabetes and increase sensitivity to insulin. Recent
studies have shown that exercises especially aerobic
exercise improves the diabetic condition. Aerobic
exercise increases GLUT-4 protein. This protein
causes a decrease in fasting blood glucose and
therefore insulin  sensitivity increase (16-18).
Decreased levels of cytokinesin inflammatory and pro
inflammatory increase insulin sensitivity and improve
diabetes, Block and colleagues (2010) found that
glycogen resistance training leads to improve insulin
sensitivity by increasing expression, GLUT-4
glycogen synthase, adiponectin and decreased TNF-a.
Our results were not in line with the results of Jalili
and Khazaei (2014). The researchers found that IL-17
did not change significantly after intense anaerobic
training but was consistent with other researchers’
studies (2014). The researchers also showed that IL-
33, IL-6 significantly changed after an intense aerobic
workout session (beam test) (19-22).

Conclusion

Our resultsindicated that the diabetic patient'simmune
system to be changed and improved with aerobic
exercise and cause to improve immune function and
inflammation and reduce the levels of IL-33. The
changes can reduce insulin use and improve diabetes
disease. The results showed a significant decrease of
IL-33 after 12 weeks. As a result it can be concluded
that aerobic exercise reduces levels of inflammation
and relieve disease of diabetes. However, the effects of
exercise and sports on various variables need to be
researched further on inflammatory and immune
systems.

Refer ences

1. LiuY, LiuSX, Ca Y, XieKL, Zhang WL, Zheng
F. Effects of combined aerobic and resistance
training on the glycolipid metabolism and
inflammation levelsin type 2 diabetes mellitus.

121

10.

Journal of physical science.
2015;27(7):2365-71.

Alblihed MA. The effects of aerobic and
resistance exercise on inflammatory markers and
metabolic control in healthy individuals and type 1
diabetics using either insulin pump or multiple
doseinjection

Raygan F, Sayyah M, Janesar Qamsari SM,
Nikoueingad H, Sehat M. Effects of submaximal
aerobic exercise on regulatory T cell markers of
male patients suffering from ischemic heart
disease. Iranian Journa of Allergy, Asthma and
Immunology. 2017;16(1):14-20.

AliKhazaei H, Jdili A, Gilani SR, Alidadi A,
Moulaei N, Haghighi J, Ramroudi N, Khosravi A,
Solemani G, Sheikie V, Bagheri H. The Effect of
8 Weeks Aerobic Training on Serum Levels of
Pro-inflammatory ~ Cytokines  (IL-17) and
Immunoglobulins (IgA, IgM, IgG and IgE) Levels
in Patients with Type 2 Diabetes. Annds of
Medical and Health Sciences Research. 2018.

Van der Stede T, Hanssens M, He J. Carnosi nase-
1 overexpression, but not aerobic exercise
training, affects the development of advanced
diabetic nephropathy. Int. J. Law Psychiatr.
2019;64:150-61.

Tan Q, Huang Q, MaYL, Mao K, Yang G, Luo P,
Ma G, Me P, Jin Y. Potentia roles of IL-1
subfamily members in glycolysis in disease.
Cytokine & growth factor reviews. 2018 Dec
1,44:18-27.

Qingwu Q, Xi C, Juntao F, Ling Q, Chengping H.
Low-intensity aerobic exercise training attenuates
airway inflammation and remodeling in a rat
model of steroid-resistant asthma. Chinese
medical journal. 2014 Sep 5;127(17):3058-64.

Ali KH, Arman J, Salar A, Salah H, Samaneh KA,
Glareie S, Zari S. The Effect on one session
intense anaerobic exercise (bruce test) on serum
level of IL-6 and IL-33 in volybalist athletes.
Annals of Biological Research Scholars Research
Library. 2014;5(2):99-104.

Wang C, Chen Z, Bu X, Han Y, Shan S, Ren T,
Song W. IL-33 signaling fuels outgrowth and
metastasis of human lung cancer. Biochemical and
biophysical research communications. 2016 Oct
21;479(3):461-8.

Guo L, We G, Zhu J, Liao W, Leonard WJ, Zhao
K, Paul W. IL-1 family members and STAT
activators induce cytokine production by Th2,
Thl7, and Thl cells. Proceedings of the National
Academy of Sciences. 2009 Aug
11;106(32):13463-8.

therapy



11.

12.

13.

14.

15.

16.

17.

18.

Int. J. Adv. Res. Biol. Sci. (2020). 7(3): 118-122

Gao Y, Mal, Luo CL, Wang T, Zhang MY, Shen
X, Meng HH, J MM, Wang ZF, Chen XP, Tao
LY. IL-33 exerts neuroprotective effect in mice
intracerebral  hemorrhage  model  through
suppressing  inflammation/apoptotic/autophagic
pathway. Molecular neurobiology. 2017 Jul
1,54(5):3879-92.

Liu Q, Lott IM, Mathews LR, Li H, Zhu Q, Matta
BM, Delgoffe GM, Fan MH, Turnquist HR. IL-
33-Driven Innate Tissue-Protective Function of
ST2+ Treg Cells.

Rigonato-Oliveira NC, MacKenzie B, Lacerda
Bachi AL, Oliveira-Junior MC, Santos-Dias A,
Brandao-Rangel MA, Delle H, Costa-Guimaraes
T, Damaceno-Rodrigues NR, Hilario Dulley L,
Anhesini Benetti M. Aerobic exercise inhibits
acute lung injury: from mouse to human evidence
Exercise reduced lung injury markers in mouse
and in cells. Exercise immunology review. 2018
Jan 1;24.

Velayutham M, Roessing AS, Shiva S, Turnquist
HR. IL-33 induces a metabolic programming
supporting dendritic cells tolerogenicity.
Theodoropoulou S, Copland DA, Liu J, Dick AD.
Toll-like receptor activation of retinal pigment
epithelia cells induces a glycolytic shift and
increase of [L-33 expression. Investigative
Ophthalmology & Visual Science. 2014 Apr
30;55(13):79-.

Vieira RP, De Oliveira Junior MC, Almeida
Oliveira AR, Aquino-Junior JC, Andrade-Sousa
AS, Assumpcao-Neto E, Aparecida-Brito A,
Rigonato-Oliveira NC, Renno AS, Brandao-
Rangel MA, Oliveira AP. Inhibition Of Asthma
Phenotype Through Aerobic Exercise:
Involvement Of P2x7 Receptor And Cd73
Signaling In Airway Epithelium And In
Peribronchial Leukocytes. InD21. ASTHMA
TREATMENT: GLUCOCORTICOIDS,
BIOLOGICALS AND BEYOND 2016 May (pp.
AB479-A6479). American Thoracic Society.
Kohut ML, McCann DA, Russell DW, Konopka
DN, Cunnick JE, Franke WD, Castillo MC,
Reighard AE, Vanderah E. Aerobic exercise, but
not flexibility/resistance exercise, reduces serum
IL-18, CRP, and IL-6 independent of [-blockers,
BMI, and psychosocial factors in older adults.
Brain, behavior, and immunity. 2006 May
1,;20(3):201-9.

Karimi B, Elhamifar D, Clark JH, Hunt AJ.
Palladium containing periodic  mesoporous
organosilica with imidazolium framework (Pd@
PMO-IL): an efficient and recyclable catalyst for

the aerobic oxidation of acohols. Organic &
biomolecular chemistry. 2011;9(21):7420-6.

19. Vieira RP, Claudino RC, Duarte AC, Santos AB,
Perini A, FariaNeto HC, Mauad T, Martins MA,
Dolhnikoff M, Carvaho CR. Aerobic exercise
decreases chronic alergic lung inflammation and
airway remodeling in mice. American journal of
respiratory and critical care medicine. 2007 Nov
1,176(9):871-7.

20. Chaddock-Heyman L, Erickson KI, Holtrop JL,
Voss MW, Pontifex MB, Raine LB, Hillman CH,
Kramer AF. Aerobic fitness is associated with
greater white matter integrity in children. Frontiers
in human neuroscience. 2014 Aug 19;8:584.

21. Nassis GP, Papantakou K, Skenderi K,
Triandafillopoulou M, Kavouras SA, Y annakoulia
M, Chrousos GP, Sidossis LS. Aerobic exercise
training improves insulin sensitivity without
changesin body weight, body fat, adiponectin, and
inflammatory markers in overweight and obese
girls. Metabolism. 2005 Nov 1;54(11):1472-9.

22. Marconi C, Donders GG, Bellen G, Brown DR,
Parada CM, Silva MG. Sididase activity in
aerobic vaginitisis equal to levels during bacteria
vaginosis. European Journal of Obstetrics &
Gynecology and Reproductive Biology. 2013 Apr
1;167(2):205-9.

Accessthis Articlein Online
Website:
www.ijarbs.com

Subject:
Medical Sciences

Quick Response Code
DOI:10.22192/ijarbs.2020.07.03.014

How to cite this article:

Ali Alidadi, Hamed Taheri, Arman Jalili. (2020). The effect of
twelve weeks of average aerobic training on IL-33 serum levels
of type 2 diabetic patients. Int. J. Adv. Res. Biol. Sci. 7(3):
118-122.

DOI: http://dx.doi.org/10.22192/ijarbs.2020.07.03.014

122




