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Abstract

Background& purpose: Overweight and obesity are related to many diseases. Leptin and
acylated ghrelin hormones play a role in regulating energy balance. Physical activity can
improve leptin and acylated ghrelin in humans. The aim of the present study was the effect of
aerobic exercise on leptin and acylated ghrelin in overweight and obese people. Methods: A
systematic search of English and Farsi articles published in PubMed, Web of Science, Scopus
Sid and Magiran databases was conducted until January 2024. The present meta-analys
conducted to investigate the effect of aerobic exercise on leptin and acylated
overweight and obese people. Mean difference and 95% confidence interval (CI) wefe
using random effect model. Heterogeneity was evaluated using the (12) test, and p
was evaluated by visual analysis of the funnel plot and Egger's test. Results:
on 1157 overweight and obese subjects, which were meta-analyzed, t ' | )
aerobic exercise in overweight and obese subjects caused a signific Email:Omidzafarmand2202@gmail.com
the mean weight difference of -0.33 mg/dL (p=0.001) and the signi 2. Professor in  Sport Physiology,
ghrelin was compared to the control group by the weighted me e of 0.48 mg/dL Ferdowsi University of Mashhad,
(p=0.002). Conclusions: The results showed that aerobic exer i ificapt effect on Mashhad-Iran

reducing leptin and increasing acylated ghrelin can be a suj ici
appetite in overweight and obese people
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Extended abstract

Background: Overweight and obesity are the result of a disturbance in the regulation of energy balance. Energy balance
is a complex process that can be regulated through central and peripheral factors. In this connection, leptin and ghrelin
hormones play an important role in regulating the balance of energy intake and consumption. Today, exercise is
recommended as a non-drug method without side effects to prevent and treat obesity and improve health. And in this
regard, it seems that aerobic exercise can change the plasma levels of leptin and ghrelin in favor of appetite regulation
and weight control by creating a negative energy balance. In this regard, leptin is a hormone derived from adipose tissue
that suppresses appetite, and on the contrary, ghrelin is a hormone derived from the stomach that ulates appetite.
Therefore, the aim of our study was to investigate the effect of aerobic exercise on leptin and ghreli in overweight
and obese people.

all English and Farsi articles published until 2024 that were related to the researchfti ic exercise on
levels of leptin and acylated ghrelin in overweight and obese people™; was studied Scholar, the list of
sources of extracted articles and articles citing them were checked. In this meta- anal clinical trial (RCT)

and non-randomized studies (NRS); studies conducted on overweight and xamining the effect of
aerobic exercise against the control group; Studies measuring leptin ai i re among the criteria for
entering the research. The evaluation of the quality of the articles was j

PEDro. In this study, the mean, standard deviation and sample si s stical analysis. Data analysis was

done using random effect model and mean difference and 95 i inte as considered. To determine the
inconsistency or heterogeneity of the studies, the test (1)
heterogeneity is as follows: low heterogeneity (less than 2
(50 to 75%) and high heterogeneity (more than 75%) were’int
of the sensitivity analysis through the leave one-outmethod, co
was assessed using visual interpretation of the
determining test and in that significance level e

ild heterogeneity (25 to 50 %); Moderate heterogeneity
d. In the absence of heterogeneity, in the continuation
) less than 25% as a criterion. Publication bias
observed, Egger's test was used as a secondary
ered as a significant publication bias.

Findings: From a total of 33 studies; In 23/lep
both leptin and ghrelin intervention were meta-a
study were 1157, of which 625 subjects were in the
All the subjects were inactive and the control group ©
sample size in the studies
and 36 minutes and a m

pterventiogystudies; In 6 studies of ghrelin intervention and in 4 articles
35gMain variables. The total subjects included in the meta-analysis
obic exercise group and 532 subjects were in the control group.

ot have any physical activity in all the studies. The statistical

loss as the differenc
Heterogeneity was igvestigated using (12) test and the results showed that there is low and non-significant heterogeneity
(P=0.637; 12=0.000). Aerobic exercises in overweight and obese people cause a significant decrease in body mass index
as much as the difference in weight average -0.63 (between -0.78 and -0.47) and (p=0.001); compared to the control
group. Using the (12) test, the heterogeneity was investigated and the results showed that there is a high and significant
heterogeneity (P=0.001; 12=89.46). Aerobic exercises in overweight and obese people cause a significant decrease in
body fat percentage as much as -0.98 difference in average weight (between -1.16 and -0.81) and (p=0.001); compared to
the control group. Using the (12) test, the heterogeneity was investigated and the results showed that there is a high and
significant heterogeneity (P=0.001; 12=80.24).

Discussion: The results of 33 studies on 1157 subjects indicated that performing aerobic exercises caused a significant
decrease in leptin levels and an increase in acylated ghrelin in overweight and obese subjects compared to the control
group. We also found that performing aerobic exercises; It significantly reduces body weight, body mass index and body
fat percentage of trained subjects compared to the control group. Whether the reduction of body weight, body mass index

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University
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and body fat percentage is related to leptin and acylated ghrelin levels in overweight and obese people; It is a subject that
is not the purpose of our study and needs further investigation. But it is believed that the regulation of blood leptin
concentration is mainly affected by the change in energy balance; Because with the occurrence of energy deficit, the
metabolic pathways effective in the regulation of leptin gene expression are activated and the concentration of leptin is
adjusted by reducing the flow of glucose in fat tissue and harvesting it by fat cells.

Article message: If performing aerobic exercises can create a negative energy balance; By reducing weight, body mass
index and body fat percentage and improving body compasition, it can lead to stable health and cause a decrease in leptin
and an increase in acylated ghrelin in overweight and obese people. Therefore, it seems that regular aerobic exercise is
recommended as a non-pharmacological and effective solution to improve and regulate leptin and acetylated ghrelin levels
and regulates appetite in overweight and obese people.

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University
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Meta Analysis

Bedyneme Fptesos ter oach shedy i S0 moans pnd OGS
Suia  Sancsed Lower  Upper
nmeans —ror Vanaoce et imit IValue pValue

Hommat Shokarad otal, 2022 2510 ors 0.512 3917 4113 3510 0000 R
Nozavl otal, 2022 ©0.202 ©.300 0134 0920 0515 0553 0580 —
Reznei ot od, 2022 2510 ors 0.512 3917 4113 38510 0000 p—
Khavas otal, 2021 » 0.240 0540 0302 -1.317 0837 0437 00062 R
Khamvari otal, 2021 4 0200 0540 0301 0087 1200 0382 0703 —_—
Avazpour & Amini, 2021 3 0321 0581 0315 1421 0770 0572 o0s%0r —_—
Avazpour & Amini, 20216 0343 0005 0306 -1528 0842 0567 05N —_—
Zaminatshan o1 ul, 2020 1342 049 0245 0372 232 27TH 0007 —
Rostamaadeh etal, 2010 0403 0407 0106 1200 0393 0000 0322 —
Sajedi & Shabani, 2018 0792 03 0444 13535 0048 2080 0037 ——
Jung & Song, 2018 0,383 0454 0206 1272 0506 0845 0308 —
Babeam & Pourvagha, 2018 2832 00600 0360 3700 1356 4210 0000 —_—
Raci otol, 2016 Aa 2.004 053 0200 3120 1008 3830 0000 —_—
Racit etal, 2010 A -2.010 0541 0200 3071 0048 -AT42 0000 ——
Racit wtal, 2010 82 1508 041 0478 2327 00673 -3%02 0000 —_—
Racls wtal, 2016 55 2437 0403 0215 3045 1220 4010 0000 —_—
Sestwn etal, 2010 0363 0209 0136 1086 0389 0983 02330 —
Vasconoetion #1al, 2016 0043 0447 0200 V920 O0B34 0000 0923 ——
Jatani etal, 2016 0994 0335 0112 1636 0325 2930 0003 ——
Mollanovrus) stol, 2016 5 0416 os1e 0267 0506 1428 0808 0421 h—
Mollanovruzi stal, 2016 b 0,034 o516 0207 1044 008f 0061 0951 e
€ Kader stal, 2013 2587 0303 0002 1993 S8 8837 0000 -
Nemetetal, 2013 0197 0313 0008 0611 0410 0630 0939 -
S etal, 2012 0047 o420 0183 0887 0702 010 092 —_—
soori etat, 2012 -1.078 0e18 0302 2200 0133 -1.744 O0EY _—
Haghught ot al, 2012 0,280 0449 0202 1161 000t 0023 08533 —
Balagopal etal, 2010 ©.100 0519 0200 1207 0820 0367 0OT14 —_—
Vandoostetad, 2010 3,003 0.704 05383 5102 2908 4721 0000 —_—
Karscabey, 2000 1,083 03 0.115 -1.747 0420 -3100 0001 —.—
Park wtal, 2007 0442 0320 0.103 1070 0186 1380 0.168 .-
Kelly st s, 2007 0470 0.480 0292 4072 0732 0360 On2 _—
Schubert etal, 3009 0000 0152 0023 0398 0290 0000 1000

0334 oon 0003 D473 0400 4TI0 0000 QT

400 - 00 000 400 500
Favours Aerobic Exercise Favours Control

Sz 9 0139 4Ll shylo ol 3150 ot 12 (5lgn ul»Mu oges —Y S

Meta Analysis

Study name Btatistics for each shudy St diffin means and 05%CI.

Sl diff Standard Lower

inmeans  error  Variance  limit limit  Z-Value p-Value
Bahaei etal, 2022 2300 0.608  0.370 1416 3501 3704  0.000 -
Azali Alamdari etal, 2010a 1.320 0500  0.350 0455 2504 2210  0.026 —i—
Azali Alamdari etal, 2019 b 0.707 0563  0.37 -0.306 1810 1256 0.200 i
Ezmaieli etal, 2018 0.307 0503 0253 -0.670 1203 0611 054 -
Ebrahimpour & Irandoust, 2016 3.389 0.5 0.340 2232 4547 5730 0.000 —i
Mallanovruzi etal, 20162 -0.452 0517 0267 -1466 0561 -0.874 0382 -
Mallanovruzi etal, 2016 b 0.528 0523 0274 0407 1653 1010 0.33 -
Tofighi etak, 2014 3.186 0.658 0433 1807 4476 4.844 0.000 —i
Saremi etal, 2012 -0.303 0.431 0185 -1.147 0541 0703 0482
Eizadi etal, 2012 -1.076 0.3 0153  -1.841 0310 2754  0.006 E
Balagopal etal, 2010 -0.063 0.518  0.268 -1.077 00852 0421 0.004
Schubertetal, 2005 -168.728 8.535 72.830 -175.455 -142.000 -18.508  0.000

0.480 0156  0.024 0473 0787 3.060 0.002 ‘
-8.00 4.00 0.00 4.00 8.00

Favours Control  Favours Aerobic Exercise

B 9 039 a3LS1 (51,18 31,31 40 410 ST o3l 5 3 (S5lap Ly pod i1 (FOrest plot) cuislsl jloges —Y S
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Meta Analysis

Study name Statistics for each study Std diff in means and 95%Cl
St diff Standard Lower Upper

in means efrror Variance  limit limit Z-Value p-Value
Hemmati Shekarab etal, 2022 -0.062 0.535 0.286 -1.110 0986 0117 0.907
Babaei etal, 2022 -0.033 0.471 0.222 0957 0.801 -0.070 0.044
Khanvari etal, 2022 a -0.269 0.550 0.302 -1.346 0800 -0.488 0.625
Khanvari etal, 2022 b -0.078 0.548 0.300 -1.152 0006 0142 0.887
Avazpour EAmini, 2021 a 0.015 0.558 0.311 1109 4.078 -0.028 0.o78
Avazpour &Amini, 2021 b -0.009 0.601 0.361 -1.187 1.160 0015 0.088
Rostamizadeh etal, 2019 -0.709 0.415 0172 -1.523 0104 -1.700 0.088
Sajedi & Shabani, 2018 0144 0.366 0.134 0861 0572 -0395 0.603
Jung & Song, 2018 -0.467 0.455 0.207 -1.360 0.426 -1.025 0.305
Bahram & Pourvaghar, 2018 -2.168 0.564 0.318 -3.273 -1.064 -3.848 0.000 ——
Esmaieli etal, 20118 -0.351 0.490 0.240 -1.311 0600 0717 0.474
seabraetal, 2016a -0.166 0.319 0.101 -0.790 0.458 -0.521 0.602
seabraetal, 2016 b -0.036 0.318 0.104 -0.660 0587 -0114 0.900
Vasconcellos etal, 2016 -0.088 0.447 0.200 0965 0.780 0196 0.845
Mollanovruzi etal, 2013 -0.263 0.225 0.050 -0.703 0.178 -1.160 0.242
nemetetal, 2013 -0.212 0.313 0.008 -0.826 0402 -0.670 0.400
Saremi etal, 2012 0197 0.420 0.184 -1.030 0644 -0.460 0.645
zoori etal, 2012 -0.007 0.578 0.334 -1.220 1.035 -0.168 0.866
Haghighi etal, 2012 -0.334 0.450 0.203 -1.217 0.540 -0.742 0.458
Eizadi etal, 2012 -0.909 0.384 0.147 -1.660 -0.157 -2.360 0.018 ——
Irandoest etal, 200 -0.563 0.481 0.231 -1.505 037 14171 0.242
karacabey etal, 2000 -0.685 0.325 0106 -1.323 -0.047 -205 0.035 ——
park etal, 2007 -0.569 0.323 0.104 -1.202 0.064 -1.761 0.078
kelly etal, 2007 0.036 0.460 0.211 -0.865 0936 0.078 0.038

-0.339 0.082 0.007 0499 0178 4136 0.000 &
-5.00 -2.50 0.00 2,50 5.00
Favours Aerobic Exercise Favours Control

Meta Analysis

Bl 9 (39 adLSI (olylo 01,381 3o 439 w (giled 51 (Forest plot) cublal jloges —F ST

S

Meta Analysis

Study name Statistics for each study Std diff in means and 05%.Cl
Sid diff Standard Lower Upper

in means ermor Variance limit limit Z-Value p-Value
Hemmati Shekarab etal, 2022 1.460 0.602 0.362 0.281 2.640 2428 0015 E o
Mazari etal, 2022 0.6 0.365 0133 0.732 0700 -0.043 0065
Rezaei etal, 2022 -0.834 0.557 0311  -1927 0258 -1.407 0134
Bahaei etal, 2022 0410 0.476 0227 -1.343 0524 0860 0300
Khanvari etal, 2022 a -0.057 0.548 0.300 -1.131 1016 0105 0.7
Khanvari etal, 2022 b 0.243 0.550 0302 -0.834 1.320 0.442 0653
Avazrpour &Amini, 2021 a 0.010 0.558 0.311  -1.083 1403 0.018 0086
Avazrpour &Amini, 2021 b -0.008 0.601 0361 -1486 41470 -0.013 0080
Zaminafshan etal, 2020 0.960 0.472 0.223 0.034 1.886 2033 0042
Rostamizadeh etal, 2019 =1.044 0.420 0184 -1.885 -0.203 -2.432 0.015
Azali Alamdari etal, 20102 -0.260 0.550 0302 -1.337 0818 -0473 0636
Azali Alamdari etal, 2010 b -0.621 0.550 0,313 A.T7 0476 -1.110 0.267
Sajedi & Shabani, 2018 0471 0.366 0.134 -0.888 0.546 -0.466 0641
Jung & Song, 2018 -0.760 0.465 0216 -1.671 0152 -1.633 0103
Bahram & Pourvaghar, 2018 -1.645 0.547 0.268 -2.650 -0.631 -3.170 0.001 =
Ezmaieli etal, 2018 2017 0.6097 0.486 4284 -1.550 4183 0.000 -
Racil etal, 2016 a- -7.600 1.100 1.437 -10.040 -5350 -6.424 0.000 -Hi—
Racil etal, 2016 b- -7.673 1.219 1.485 -10.062 -5.285 -6.206 0.000 -Hi—
Racil etal, 2016a -14.446 1.572 2473 -17.528 -11.364 0187 0.000 —i—
Racil etal, 2016 b -7.264 0.971 0043 0167 -5361 -7.480 0.000 Hl—
seabraetal, 2016a 0.120 0.387 0150 -0.888 0620 0.334 0738
seabraetal, 2016 b -0.082 0.318 o101 0706 0541 0250 0.706
Vasconcellos etal, 2016 0.104 0.448 0.200 0773 0.081 0.232 0817
Mollanovruzi etal, 2013 -0.316 0.225 0051 0757 0125 -1.405 0160
El- Kader etal 2013 -2.438 0.205 0087 -3.016 -1.850 -8.258 0.000 ]
Saremi etal, 2012 -0.253 0.430 0185 -1.005 0500 -0.588 0.557
soori etal, 2012 -0.239 0.579 0336 -1.375 0807 0413 0680
Haghighi etal, 2012 -0.304 0.452 0204 -1.270 0404 -0872 0383
Eizadi etal, 2012 -1.098 0.392 0153 -1.866 -0.331 -2804 O0.005
Irandoost etal, 2010 -0.595 0.482 0232 -1.530 0349 12368 O0O.HM7
park etal, 2007 -0.646 0.325 o105 -1.282 -0.000 -1.080 0.047
kelly etal, 2007 0.044 0.450 0.241 -0.860 004 0089 0029

-0.631 0.079 o006 -0.787 -0.476 -7.052 0.000 *
-18.00 -0.00 0.00 o.00 18.00

Favours Aerobic Exercise  Favours Control

Meta Analysis
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Meta Analysis
Study name Statistics for each study Sid diff in means and 95%Cl
Stddiff  Standard Lower Upper

in means error Variance  limit limit ZWalue p-Value
Mazari etal, 2022 0.028 0365 0133 0688 0.743 0.076 0.040 ——
Rezaei etal, 2022 0.647 0548  0.301 -1.721 0428 -1.180 0.238 —_——
Khanvari etal, 2022 a -0.030 0574 0320 2064 0186 -1.636 04102 e il
Khanvari etal, 2022 b 0.972 0576  0.332 2101 0156 -1.680  0.001 —i—
Avazpour & Amini, 2021 a 68.010 12,865 165.501 -03.224 42705 -5.287 0.000
Avazpour & Amini, 2021 b 56.838 11163 124613 34050 78717 5002 0.000
Zaminafshan etal, 2020 -0.680 0460 0242 4581 0222 1478 0430 —a—
Rostamizadeh etal, 2010 -0.468 0408 0167 -1.268 0332 -1146 0252 ——
Sajedi & Shabani, 2018 -0.407 0360 0136 1130 0.316 -1.103 0270 ——
Jung &Song, 2018 -0.383 0.454 0.206 -1.272 0.506 -0.845 0.308 —_—l
Bahram & Pourvaghar, 2018 2707 0610 0383 -3020 -1404 4373 0.000 L
Racil stal, 20163 2445 0.574 0326 -3.565 -1.326 4284 0.000 .
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