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Abstract

Aim: Physical activity as a practical solution plays an important role in increasing
adropin and decreasing asprosin and improving insulin resistance and preventing the
complications of obesity and overweight. The aim of this study was to investigate the
effects of Physical activity on the serum levels of adipokines related to energy
homeostasis (adropin, asprosin) and insulin resistance in patients with type 2 diabetes
or obesity. Methods: A systematic search of English and Farsi articles published in
PubMed, Web of Science, SID and Magiran databases was conducted until October
2023. Meta-analysis was performed to investigate the effect of Physical activity on
serum levels of adipokines related to energy homeostasis (adropin, asprosin) and insulin
resistance in patients with type 2 diabetes or obesity. Mean difference and 95%
confidence interval (CI) were calculated using random effect model. Heterogeneity was
evaluated using the (12) test, and publication bias was evaluated by visual analysis of
the funnel plot and Egger's test. Findings: A total of 15 studies including 16 sports 1.
interventions and 343 subjects in patients with type 2 diabetes or obesity were meta-
analyzed. The results showed that exercise training caused a significant increase in

serum adropin [SMD=1.05 mg/dL (1.32 To 0.77), P=0/001], It also caused a significant

decrease in serum asprosin [SMD=-0.92 mg/dL (-0.46 To -1.38), P=0/001], fasting

glucose [SMD=-0.71 mg/dL (-0.45 To -0.97), P=0/001], Insulin [SMD=-0.59 mg/dL (- 2
0.32 To -0.86), P=0/001] And HOMA-IR [SMD=-0.73 mg/dL (-0.47 To -0.99), '
P=0/001] compared to the control group in patients with type 2 diabetes or obesity.
Conclusions: The results of the present study showed that aerobic exercises have the 3.
greatest effect in increasing adropin and decreases in asprosine, fasting glucose, insulin

and insulin resistance compared to resistance and combined exercises. Exercise reduces

insulin resistance in overweight men, leading to the prevention of diabetes and
cardiovascular diseases. It seems that changes caused by physical activity, adropin and

asprosin play a role.
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Extended abstract

Background:

Type 2 diabetes is a chronic metabolic disease characterized by increased insulin resistance, decreased insulin production, and
ultimately suppression of pancreatic beta cells, which leads to decreased glucose transport to the liver, muscle cells, and fat cells. This
disease is related to obesity and mild systemic inflammation is seen in both diseases (1, 2). Insulin resistance is known as the most
important factor in the development of type 2 diabetes and the development of complications related to it, which is defined by a decrease
in the optimal function of muscle cells to absorb glucose in response to insulin secreted by pancreatic beta cells. This complication is
known as one of the main pathobiological signs of type 2 diabetes (8). It is usually without symptoms, but it is directly related to the
increased risk of coronary artery disease (9), the decrease in the function of the cardiovascular system (10) and the death caused by
them (11). Adropin is a 76-amino acid adipokine that is expressed in the heart, brain, kidney, liver, pancreas, skeletal muscles, small
intestine, and blood vessels (13, 14). Adropin activates the expression regulation of genes related to fat metabolism through peroxisome
proliferator gamma receptors (15). Asprosin is a novel glucogenic adipokine that is mainly synthesized and released by white adipose
tissue during fasting and plays a complex role in the central nervous system (CNS), peripheral tissues, and organs (18). Lifestyle
changes, including nutritional behaviors and physical activity, play a major role in the prevention and treatment of diabetes. The results
of a study show a 58% improvement in the prevention of diabetes after intervention programs (20). Regular exercise activity in different
forms (type, intensity, volume and duration of rest) leads to weight loss and body fat percentage, increase in insulin sensitivity, blood
sugar control, blood pressure reduction and reduction in cardiovascular diseases (22-24). . Also, adipokines react to sports activity and
are related to each other to some extent (25). Based on this, the results of original research studies show that the sports activity group
caused a significant decrease in the concentration of insulin resistance and a significant increase in the concentration of adropin in
plasma (26-29) and also a significant decrease in the concentration of asprosin compared to the control group (30-32). . Considering
that exercise is one of the main and important interventions in the management of obesity, cardiovascular diseases and diabetes,
choosing the best exercise protocol for the treatment of diabetes and its complications is very important. Therefore, the aim of the
present meta-analysis study is to investigate the effect of exercise training on the serum levels of adipokines related to energy
homeostasis (adropin, asprosin) and insulin resistance in type 2 diabetes or obesity patients.

Methods:

A systematic search of English and Farsi articles published in PubMed, Web of Science, SID and Magiran databases was conducted
until October 2023. A meta-analysis was performed to investigate the effect of physical activity on the serum levels of adipokines
related to energy homeostasis (adropin, asprosin) and insulin resistance in patients with type 2 diabetes or obesity. 174 subjects with
an average age of 38.79+2.79 and a body mass index of 28.14+2.89 in the exercise group and 169 subjects with an average age of
39.60+2.91 and a body mass index of 78.2+2.18 29 were in the control group. The minimum number of subjects in the studies was 18
(28) and the maximum was 30 (29). Mean difference and 95% confidence interval (CI) were calculated using random effect model.
Heterogeneity was evaluated using the (12) test, and publication bias was evaluated by visual analysis of the funnel plot and Egger's
test.

Results:

A total of 15 studies including 16 sports interventions of 343 subjects with type 2 diabetes or obesity were meta-analyzed.
Exercise training caused a significant increase in serum [SMD=1.05 mg/dL (1.32 To 0.77), P=0/001], It also caused a significant
decrease in serum asprosin [SMD=-0.92 mg/dL (-0.46 To -1.38), P=0/001], fasting glucose [SMD=-0.71 mg/dL (-0.45 To -0.97),
P=0/001], Insulin [SMD=-0.59 mg/dL (-0.32 To -0.86), P=0/001] And HOMA-IR [SMD=-0.73 mg/dL (-0.47 To -0.99), P=0/001]
compared to the control group in patients with type 2 diabetes or obesity.

Discuss:

This research aimed to investigate the effects of exercise training on the serum levels of adipokines related to energy homeostasis
(adropin, asprosin) and insulin resistance in patients with type 2 diabetes or obesity. The results of 15 studies with 343 diabetic or obese
patients indicated that exercise caused a significant change in adropin, asprosin, fasting glucose, insulin and HOMA-IR compared to
the control. As a result of this research, it showed that there are positive changes between exercise training in adropin, asprosin, fasting
glucose, insulin and HOMA-IR in patients with type 2 diabetes or obesity. The results of the present meta-analysis are consistent with
the results of Moradi and Ghahrmani (2022) and Afroozandeh and Bahram (2022) and reported that exercise increased atropine
compared to the control group (26, 29). The findings of the present study are consistent with the results of the research of Asil Qalavand
etal. (2023) and Hemti Moghadam et al. The results of the present meta-analysis are consistent with the meta-analysis results of Ghafari
et al. (2021) and Gray et al. (2017) and reported that exercise training significantly reduced fasting blood glucose, insulin and HOMA-
IR (62, 63). In general, exercise training can be a non-pharmacological and effective intervention to regulate adipokines (adropin and
asprosin) in people with type 2 diabetes or obesity. However, it should be noted that any exercise training for special patients, such as
type 2 diabetes, high blood pressure, etc., should be done under the supervision of an expert in the field of exercise training, so that the
main variables of the exercise such as intensity, duration, repetition of sessions, etc. it should be controlled that failure to observe this
point will cause sports exercises not only to have no positive results, but also cause damage and intensify the disease process.

Conclusion:
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The results showed that aerobic exercises have the greatest effect in increasing adropin and decreasing asprosin, fasting glucose, insulin
and insulin resistance compared to resistance and combined exercises. Exercise reduces insulin resistance in diabetes and
cardiovascular diseases. It seems that changes caused by physical activity, adropin and asprosin play a role.
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Study name Statistics for each study Std diffin means and 95%Cl
Sid diff Standard Lower Upper
inmeans error Varance limit  limit  Z-Value p-Value
Afroundeh & Bahram, 2022 0.647 0.375 0.140 -0.087 1381 1.728 0.084 -l
Moradi & Ghahramani, 2022 a 333 0.916 0.840 1543 5135 3.644 0.000 ———
Moradi & Ghahramani, 2022 b 1.7H 0.713 0.500 0303 3180 2511 0.M2 e
Kermani etal, 2021 0.068 0.432 0.186 0123 1.814 2244 0.025 -
Shiroyeh etal, 2020 1.085 0.505 0.255 0005 2074 2140 0032 —i—
Ghanbari etak, 2020 1.519 0.454 0.206 0620 24410 3344 0.0M -
Roshdi bonab etal, 2019 -0.365 0412 0169 -1.172 0442 -0.887 0375 -
Ghanbari etal, 2010 1045 0418 0175 0225 1864 2408 0012 -
Sharabiani etal, 2019 3.200 0.686 0.471 1045 4635 4706 0.000 —r
Ramezankhani etal, 2019 1.053 0.477 0.228 0118 1.980 2207 0.027 -l
Hosseini etal, 2019 3.003 0.663 0.430 1.794 430 4667 0.000 ——t=
Alizadeh etal, 2018 0.350 0.411 0.169 -0457 115 0850 0385
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Study name Statistics for each study Sid diff in means and 95%CI
Stddiff  Standard Lower Upper
inmeans  emror  Variance limit  limit Z-Value p-Value
Ghalavand etal, 2023 -1.724 0524 0274 -2751 0608 3202 0.001 +
Hemmati Meghadam etal, 2023 04T 0434 0188 -0.380 1322 1085 0.278
Dolataabadi etal, 2023- -1.557 0457 02090 -2452 0661 -3.407 0.001 -I-
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Ghalavand etal, 2023 -1.330 0.494 0244 2200 0362 -2602 0.007 -
Afroundeh & Bahram, 2022 -0.953 0.385 0148 -1.708 0198 -2473 0.3 -
Moradi & Ghahramani, 2022 a -2.282 0.7609 0.592 -3.700 0774 -2066 0003 e
Moradi & Ghahramani, 2022 b -1.863 0.721 0.520 -3.27% 0450 -2584 0010 ——
Kermani etal, 2024 4467 0442 0195 2033 0302 2643 0.008 -
Shiroyeh etal, 2020 -0.451 0.477 0.228 -1.387 0484 0045 0344
Ghanbari etak, 2020 -0.223 0.402 0161 -1.010 0585 -0554 0579
Roshdi bonab etal, 2019 40.393 0.412 0170 -1.200 0415 0952 0.3
Ghanbari etal, 2019 -0.056 0.392 0154 0825 0713 0143 0886
Ramezankhani etal, 2019 0104 0.448 0200 0082 0773 0233 0815
Hosseini etal, 2019 -1.049 0.543 0295 -3.043 05884 -3588 0.000 -
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Study name Statistics for each sty Sid diff in means and 95%Cl
Siddiff Standard Lower Upper
inmeansa error  Variance limit  limit ZValue p-Value

Afroundeh &Bahram, 2022 -0.461 0.370 0137 -1.186 02684 1247 0243
Moradi &Ghahramani, 2022 a -1.073 0.650 0423 -2.348 0201 -1.650 0.000
Moradi & Ghahramani, 2022 b -0.033 0.64 0411 -2100 0324 1455 0146
Kermani etal, 2021 -0.418 0.413 0170 -1.227 0390 -1.014 0311
Shiroyeh etal, 2020 -0.935 0.407 0.247 -1.909 0038 -1.884 0.060
Ghanbari etak, 2020 0.181 0.401 0161 -0.605 0967 0451 0652
Roehdi bonab etal, 2019 -0.707 0.421 0177 -1.532 0118 -1.680 0.003
Ghanbari etal, 2019 0.206 0.304 0156 0477 1.0689 0750 0453
Ramezankhani etal, 2019 -3.880 0.760 0.578 -5.380 -2399 5115 0.000 ——
Hoseseini etal, 2019 -1.082 0.479 0.220 -2020 0143 -2.250 0.024 -
Alizadeh etal, 2018 -0.711 0.421 0177 -1.537 0114 -1630 0.0M
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Study name Statistics for each study Std diff in means and 95%.Cl

Std diff Standard Lower Upper

inmeans  error  Variance limit  limit Z-Value p-Value
Hemmati Moghadam etal, 2023 -1.366 0.475 0.226 -2.207 0435 -2875 0.004 -
Afroundeh & Bahram, 2022 -0.848 0.381 0145 -1.505 0101 -2225 0.026 E
Moradi & Ghahramani, 2022 a -0.515 0.621 0.386 -1.733 0703 -0.820 0407
Moradi & Ghahramani, 2022 b 0222 0.614 0.377 -1.425 0882 0361 0.718
Kermani etal, 2021 -0.486 0.414 0172 -1.208 0326 14173 0241
Shiroyeh etal, 2020 -0.831 0.406 0.246 -1.004 0041 1877 0.061
Ghanbari etak, 2020 0114 0.401 0161 -0.672 0899 0284 0777
Reehdi bonab etal, 2019 -0.736 n.422 0178 -1.563 0090 -1.746 0.081
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