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Abstract

Aim: The study aimed to investigate the impact of moderate-intensity interval training on
serum levels of Dipeptidyl Peptidase-4 (DPP-4) and WISP-1 in obese women with type 2
diabetes. Methodology:This semi-experimental research utilized a pre-test and post-test design.
The sample consisted of 40 obese women diagnosed with type 2 diabetes, with a body mass
index (BMI) of 30.1 + 0.74 kg/m?. Participants were randomly divided into two groups of 20:
an experimental group and a control group. The experimental group engaged in moderate-
intensity interval training at 60% of their heart rate reserve for 12 weeks, attending three 60-
minute sessions each week. Body composition and biochemical markers were assessed before
and after the training program. Data analysis was conducted using two-way ANOVA and paired Scan this QR code to see the
t-tests.Result: The results indicated significant differences in serum levels of DPP-4 (p =0.001)  accompanying video, or visit

and WISP-1 (p=0.001), body weight (p =0.001), and BMI (p = 0.001) between the experimental  jahssp.azaruniv.ac.ir

and control groups. Additionally, after 12 weeks of moderate-intensity interval training, there

was a significant reduction in DPP-4 (p =0.001) and WISP-1 levels (p = 0.001), body weight (p 1. Department of Sports Sciences,
=0.001), and BMI (p = 0.001) in the post-test compared to the pre-test. A significant correlation
was also found between the changes in DPP-4 and WISP-1 concentrations after the training
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period (p = 0.001).Conclusion: The findings suggest that moderate-intensity interval training
significantly modulates pro-inflammatory cytokines such as DPP-4 and WISP-1, indicating a
meaningful impact on factors influencing the management of type 2 diabetes conditions.
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Extended abstract

Background

Type 2 diabetes is one of the most common endocrine disorders, affecting approximately 6% of the population worldwide.
It is a multifactorial and complex disease that is rooted in insulin resistance, adipose tissue and fatty liver, and impaired
insulin secretion. Researchers have attributed the pathological effects of obesity, including the occurrence of type 2
diabetes, to changes in adipokines levels. Therefore, adipokines have attracted considerable attention for therapeutic
strategies for obesity and related metabolic disorders, including type 2 diabetes, due to their role in regulating appetite
and satiety, energy expenditure, endothelial function, blood pressure, insulin resistance, adipogenesis, and fat distribution.
Dipeptidyl peptidase-4 (DPP4) is a molecule involved in the regulation of metabolic homeostasis and inflammatory
processes and exerts its main function through its enzymatic activity. On the other hand, adipose tissue is not just a tissue
for storing energy in the form of triglycerides, and through the secretion of adipokines, it can affect the function of various
organs of the body and inflammatory signaling pathways. One of the recently identified adipokines, the mechanism of
their influence is somewhat unknown, is the Winglet-type inducible signaling pathway proteins (WISP), also known as
CCN4, and is a new adipokine that links obesity to inflammation. It is also an extracellular matrix protein and one of the
inflammatory markers secreted by adipose tissue, which plays a role in glucose homeostasis disorders by controlling the
activation of AMPK-activated protein kinase. Therefore, due to the inconsistency in the results of studies and the
recommendation of the American Diabetes Association to perform moderate-intensity exercise three days a week for
weight loss, and also due to the lack of studies, the present study was conducted to investigate the effect of moderate-
intensity interval training on changes in dipeptidyl peptidase 4 (DPP-4) and WISP-1 in obese women with type 2 diabetes.

Materials and Methods

The present study was applied and quasi-experimental with a pre-test and post-test design with a control group. The
statistical population of the present study consists of obese women with type 2 diabetes in Urmia city. The moderate-
intensity continuous exercise group was performed on a treadmill for 12 weeks, 3 sessions per week. The moderate-
intensity continuous exercise session included 15 minutes of warm-up, 30 minutes of running at an intensity of 45 to 60
percent of the heart rate reserve, and 15 minutes of cool-down. Heart rate reserve = (maximum heart rate - resting heart
rate 65% of resting heart rate) In the first session, the exercise began at an intensity of 45 percent of the heart rate reserve,
and gradually, as the subjects' fitness improved, the exercise intensity was increased by 5 percent each week, and after
the subjects reached an intensity of 60 percent of the heart rate reserve, this condition was maintained until the end of the
protocol. DPP4 was measured by the Biomedical Group Australia kit with a sensitivity of 0.23 mg/ml and by ELISA
method. Before starting the work, the kit was placed at laboratory temperature for 20 minutes to reach ambient
temperature. Then, according to the instructions of the relevant kit and after several steps of adding standard solution,
RBP4 antibody and Stop solution (and washing by incubation with Faithful-China device), finally using the ELISA reader
state fax2100-USA with a sensitivity of 0.52 at a wavelength of 450 nm, the DPP4 concentration of each sample was
measured and the results obtained were recorded. Serum WISP-1 level was measured using the ELISA method and a
commercial kit from Elabscience with a sensitivity of 0.58 made in China.

Statistical analysis

The normality of the data distribution was confirmed using the Shapiro-Wilk test. For comparison between groups,
analysis of variance with between-group factor (2*2) was used, and for comparison of intra-group changes after the test
compared to the pre-test, paired t-test was used. For data analysis, SPSS statistical software version 22 was used at a
significance level of p<0.05.

Results

Anthropometric data of the research subjects in the two experimental and control groups in two pre-test and post-test are
listed in Table 1. The results showed that 12 weeks of continuous moderate-intensity exercise was associated with a
significant decrease in body weight, BMI, and body fat percentage in the experimental group compared to the control
group. Also, in the intra-group study, the results of the dependent t-test showed that 12 weeks of continuous moderate-
intensity exercise in the experimental group was associated with a significant decrease in weight (p=0.001), BMI
(p=0.001), and body fat percentage (p=0.001) in the post-test compared to the pre-test. Based on the results of analysis of
variance, it was determined that 12 weeks of moderate-intensity continuous exercise was associated with a significant
decrease in serum WISP-1 (p=0.008) and DPP-4 (p=0.001) concentrations in the experimental group compared to the
control group.

Discussion

The results of the present study showed that 12 weeks of moderate-intensity continuous exercise was associated with a
significant decrease in WISP-1 and DDP-4. However, the number of studies that have examined the effect of moderate-
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intensity continuous exercise on serum levels of WISP-1 and DDP-4 is very limited. WISP1 is a pro-inflammatory
adipokine secreted from adipose tissue and plays a significant role in various cellular processes such as proliferation,
differentiation, apoptosis, and adhesion, and is also known as a potential target in the development of type 2 diabetes.
Some studies have shown that serum levels of WISP-1 are increased in patients with type 2 diabetes compared to healthy
individuals. Despite all these interpretations, there are studies that have shown that there is no significant difference in
serum levels of WISP-1 in diabetics and healthy individuals. Therefore, it can be said that there is a possible relationship
between DPP-4 and increased reliance on fat as an energy source after exercise and improvement in glucose tolerance,
and there is a relationship between lipid metabolism and insulin resistance. As a result, the reduction of DPP-4 caused by
physical activity reduces the risk of metabolic syndrome. However, the present study had limitations, including the lack
of precise control of the subjects' nutrition during the study, which could have affected the results of the study.

Article message

The results of the present study showed that moderate-intensity interval training down-regulates DPP-4 and WISP-1 in
people with type 2 diabetes. Therefore, continuous training can be an effective strategy in people with type 2 diabetes.
However, the mechanism by which exercise training reduces serum levels of DPP-4 and WISP-1 is not well defined and
requires further research in the future to clarify the ambiguities.
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