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Abstract

Obesity and obesity-related diseases have become a
rapidly increasing important health problem. Hormones
such as leptin, ghrelin, obestatin, and nesfatin-1 play
an important role in fat tissue accumulation and the
appetite mechanism. Leptin belongs to a class of
hormones known as adipocytokines, which play a role
in regulating energy metabolism. This study aimed to
investigate the relationships between leptin, obesity,
and exercise. This study analyses the relationship
of leptin, obesity, and exercise using the Preferred
Reporting Items for Systematic Reviews. We conducted
this systematic review following the PRISMA 2020
statement. The systematic review used a search to
identify studies published in PubMed, Wiley Online
Library, EBSCO, Science Direct, and Web of Science
databases. In this study, the relationships between
leptin, obesity and exercise were investigated. A total
of 1022 records were initially scoped in the literature
search, 784 of which were duplicates. After screening
for eligibility and inclusion criteria, 57 articles were
ultimately included in the study. Hormones, which are
thought to be the source of obesity, are the focus of

Introduction

Obesity and obesity-related diseases have become
a rapidly increasing important health problem (1).
Obesity, defined as abnormal or excessive fat
accumulation in the body to the extent of impairing

Correspondence: H.D. / demiralay.hilal@gmail.com
Received: 28.01.2025 - Accepted: 27.11.2025

ORCID IDs of the Authors: H.D: 0000-0003-0622-514X

The authors hold the copyrights.

current studies. Studies have shown that maintaining
certain circulating leptin concentrations is essential.
Studies have shown a positive relationship between
leptin levels and serum fasting insulin and insulin
resistance in obese individuals. Italso shows thatinsulin
resistance is associated with leptin and adiponectin.
There are studies showing that exercise decreases
leptin concentration. The discrepancies in the results
of studies examining the effect of exercise on the
leptin response may arise from many methodological
differences, such as the intensity, duration, frequency,
and scope of exercise, the nutritional status of the
participants, and the time and frequency of sampling.
This review shows that chronic exercise interventions
consistently reduce leptin concentrations, mostly
mediated by fat mass loss. Acute effects are
inconsistent and often delayed. Prolonged strenuous
exercise leads to marked decreases. Future research
should standardize leptin measurement, incorporate
biomarkers such as soluble leptin receptor and
adiponectin, and explore leptin-targeted therapies in
obesity treatment.

Keywords: Exercise, Leptin, Obesity

health, has been revealed by some studies to be
caused by many exogenous factors as well as
various endogenous factors. In recent studies, it has
been reported that hormones such as leptin, ghrelin,
obestatin and nesfatinl play an important role in
fat tissue accumulation and appetite mechanism.
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Although obesity occurs as a result of the imbalance
between energy intake and use, it has been known for
years that obesity is genetic. Regardless of genetics,
increased energy intake and decreased movement
increase the development of obesity. Etiological factors
in the formation of obesity can be classified as energy
imbalance, genetic factors and environmental factors.
Regulation of energy balance and genetic factors
are endogenous factors effective in the formation
of obesity. Environmental factors can be shown as
exogenous factors in the formation of obesity (2, 3).

The hormone leptin, produced mainly from adipose
tissue, affects fatty tissue through negative feedback.
There is a positive correlation between free circulating
serum leptin concentration and body fat tissues.
Although the main determinant of leptin is body fat
tissue, insulin, glucocorticoids and prolactin increase
leptin synthesis, thyroid hormones, growth hormone,
somatostatin, free fatty acids, long-term exposure to
cold, catecholamines and exercise have a restrictive
effect on leptin. Just as genetic mutation in the
formation of leptin or leptin receptors leads to obesity,
leptin resistance also causes obesity. Since women
have more fat mass than men, serum leptin levels are
also higher than men (4).

Leptin belongs to a class of hormones known as
adipocytokines, which play a role in regulating energy
metabolism (5). Extensive research has revealed that
maintaining specific circulating leptin concentrations
is essential to prevent imbalance in food intake (6).
Leptin deficiency or leptin resistance states result in
obesity, diabetes and infertility in humans (7, 8). Leptin
exerts its metabolic effects through its unique receptors
located in the central nervous system and peripheral
tissues (9). Although leptin deficiency and leptin
receptor deficiency seem similar, studies have shown
that leptin receptor deficiency is more congenital (10).
Leptin receptor deficiency is more common than leptin
deficiency and is responsible for at least 3% of early-
life obesity (11).

It has been shown that factors other than the amount
of body fat are important in regulating leptin (12).
Nutritional status is important in leptin regulation in
the short term and is independent of fat tissue (13).
Leptin concentration varies depending on food intake,
body weight, energy expenditure and gender (14, 15).
Various results have been obtained in studies showing
changes in short-cblycle leptin concentrations
following energy intake. While some studies found
significant changes, others reported no change
(16, 17). A decrease in leptin level has been shown
due to the decrease in insulin level and increase in
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catecholamine levels during fasting (18-21).

Obesity and obesity-related diseases have become a
rapidly increasing important health problem. Hormones
such as leptin, ghrelin, obestatin and nesfatinl play an
important role in fat tissue accumulation and appetite
mechanism. Leptin belongs to a class of hormones
known as adipocytokines, which play a role in
regulating energy metabolism. In this field, the number
of related studies is small, the research direction is
relatively concentrated, and a comprehensive analysis
and standard evaluation system are lacking. This
study aimed to investigate the relationships between
leptin, obesity and exercise. This study explores the
relationship of leptin, obesity and exercise through a
systematic literature review.

Methodology

We conducted this systematic review following the
PRISMA 2020 statement. Databases searched:
PubMed, Web of Science, ScienceDirect, Wiley, and
EBSCO, up to December 2024. All studies evaluating
the relationship between leptin, obesity and exercise
were eligible for inclusion. The inclusion criteria were
(i) publication date between 1996 and 2024, (ii) being
an empirical study, (iii) written in English and Turkish
languages, (iv) published in a scholarly peer-reviewed
journal, and (v) conducted an assessment of the
relationship between leptin, obesity and exercise
objectively.

In this study, the relationships between leptin, obesity
and exercise were investigated. The systematic
review used a search to identify studies published
from PubMed, Wiley Online Library, EBSCO, Science
Direct and Web of Science databases. The relationship
between leptin and obesity and leptin exercise has
been investigated in detail. Using a combination of
the following search terms: “leptin”, “obesity”, and
“exercise”.

The Relationship of Leptin and Obesity

As a result of the studies, serum levels of the leptin
hormone, which increases energy expenditure and
reduces appetite, were found to be higher in obese
individuals than in normal individuals. It is believed that
this situation is due to the insensitivity of hypothalamic
receptors to leptin in obese individuals or to a problem
in leptin's passage through the blood-brain barrier. In
parallel with this situation, studies conducted found a
positive relationship between leptin level and BMI in
obese men and women, while this relationship was not
observed in individuals with normal body weight (22,
23). In a study, leptin values in women were found to
be significantly higher than in men. The reason why



women have more leptin than men is thought to be
due to testosterone's suppressive effect on leptin and
gender-related fat storage (24).

Soylemez et al. (25), in the study on 87 individuals,
examined the individuals in 3 groups as normal weight,
overweight and obese. A positive correlation was
found between body weight and serum leptin levels
and total oxidant levels. In a study conducted on 32
normal weight and 68 obese individuals, it was found
that body weight showed a positive correlation with
serum insulin and leptin values. Additionally, when the
serum leptin values of individuals with positive insulin
resistance were compared with those of the group with
negative insulin resistance, no significant difference
was found in serum leptin levels. This situation has
been explained that hyperinsulinemia does not affect
serum leptin levels (26). Other studies have shown that
serum insulin level or insulin resistance does not affect
serum leptin level, but leptin has inhibitory effects on
insulin secretion. It is also thought that leptin works like
insulin and increases the use of glucose, especially in
muscle tissue (27).

There are studies suggest that exercise, as well as
diet, has effects on serum leptin in obese individuals.
In order to determine the effect of long-term changes
in diet and exercise on leptin levels, 186 men were
grouped as diet, exercise, both together and control,
and serum leptin levels were measured. There was
a decrease in plasma leptin level and body fat mass
by decreasing food intake and increasing physical
activity. It was concluded that long-term low-energy
diet intake and increased physical activities reduced
leptin levels beyond the expected change in fat mass.
Other studies have suggested that chronic exercises
instead of acute exercises decrease serum leptin
levels due to a decrease in body fat mass (28, 29).

Medical Journal of

Factors that increase and decrease leptin production
from adipose tissue are given in Table 1.

There are also studies showing that nutritional
differences at an early age have an impact on serum
leptin levels. It has been observed that serum leptin
levels are higher in babies who were fed with formula
in addition to breast milk earlier than in those who
received only breast milk. It is reported that excessive
food intake in infancy increases the risk of obesity at
later ages. Considering that obesity is related to leptin
concentration, leptin concentrations of 13-16 year old
adolescents who were born prematurely and were fed
with enriched formula or breast milk were determined.
While the ratio of leptin to fat mass was found to be
higher in adolescents who were fed enriched formula
in infancy than those who were breastfed, the ratio
of leptin concentration to fat mass was found to be
lower in adolescence in those who were breastfed. In
addition to this, there are also studies arguing that high
serum leptin levels and leptin resistance are important
causes of early obesity. As a result, it is thought that
the effect of nutrition in infancy on obesity at later ages
may be related to leptin (30-32).

The Relationship of Leptin and Exercise

It is a known fact that exercise changes energy
balance by increasing energy consumption and
causes fat mass to decrease. This fact underlies
many studies examining the effects of exercise on
leptin. It is thought that exercise exerts its effects on
leptin through the sympathoadrenergic system (33).
Weltman et al. (34) found that 30 minutes of acute
exercise did not change serum leptin, regardless of
exercise intensity, and stated that studies should be
conducted to evaluate the effects of exercise intensity
on leptin metabolism, taking into account total energy
consumption.

Factors that increase and decrease the production of leptin from adipose tissue (30)

Increasers Decreasers
Food intake Hunger
Fire Cold
insulin Exercise

Glukokortikoid

Noradrenalin

Dexamethasone Testesteron
o-MPT (Metil-P-Tirosin) Thiazolidinedion
TNFa
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Exercises lasting less than 60 minutes do not cause or
cause little change in serum leptin levels (35-37). The
decrease in serum leptin levels in some studies may
be attributed to diurnal rhythm or hemoconcentration.
In addition, short-term exercises of 41 minutes or less
may change serum leptin concentrations if they are
depleting (38-40).

Long-term (=60 minutes) exercises cause a decrease
in serum leptin levels. It has been found that with this
decrease, free fatty acids increase, insulin decreases,
glucose decreases or remains unchanged (35, 41-43).
The effects of increased energy consumption during
exercise on blood leptin concentration are less than
the effects of food restriction (44). The decrease in
blood leptin levels caused by exercise can be balanced
by nutrition. Gokbel et al. (45) showed that leptin
levels decreased 48 hours after strenuous exercise
in rats. The physiological significance of the delayed
decrease in plasma leptin is unclear. It is suggested
that changes in growth hormone, cortisone, insulin
(which increase leptin) and testosterone, epinephrine,
and norepinephrine (which decrease leptin) that occur
during exercise cause delayed leptin decrease.

Short-term training of less than 12 weeks does not
affect leptin levels unless it reduces fat mass (46-48).
Zheng et al. (49) showed that ob mRNA levels in rat
adipose tissue decreased by 30% immediately and 3
hours after acute exercise. Leal-Cerro et al. (50), who
reported that strong changes in energy consumption
can lead to changes in serum leptin levels, showed that
leptin levels decreased after 2800 calories of energy
consumption in marathon runners. Dirlewanger et al.
(51) found that plasma leptin concentrations did not
change with a 30-minute exercise program twice a day
for 3 days, although the energy balance was slightly
negative. Kraemer et al. (52) showed that serum leptin
levels and body fat did not change with a 9-week
(3-4 days a week, 20-30 minutes) exercise program.
Noland et al. (53) reported that leptin did not decrease
at the end of the 9-week exercise program and while
there was no change in body composition in men, fat
mass decreased in women.

Gomez-Merino et al. (54) found that a 4-week
exercise program reduced serum leptin levels without
any change in body mass index. However, this
study included a heavy military exercise program
that resembled a combat course, and daily energy
consumption was kept above 5000 kcal. It has been
shown that the ob mRNA level in rat adipose tissue
decreased by 48% with a four-week exercise program.
Long-term (=12 weeks) exercises reduce leptin levels.
This decrease is accompanied by a decrease in fat
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mass. The decrease in plasma leptin concentration
occurring with a 4-16 month exercise program in obese
men was found to be associated with a decrease
in body fat ratio (55). However, a decrease in leptin
values has been reported in sedentary women with
a 12-week (4 days a week, 30-45 minutes) exercise
program, regardless of fat mass changes (56). Gutin
et al. (57) found that plasma leptin concentrations
decreased in obese children at the end of a 4-month
exercise program (5 days a week, 40 minutes, heart
rate average 159/min), even when fat mass loss
was taken into account, and leptin levels decreased
in the following 4-month period without exercise.
Considering the increase in concentration, they stated
that leptin reflects changes in energy balance. Unal
et al. (58) found lower leptin levels in professional
football players who exercise regularly compared to
sedentary players.

Alimited number of studies have been conducted on the
effects of resistance exercises on leptin concentration.
Kanaley et al. (59) found that leptin levels decreased
approximately 24 hours after acute resistance exercise
in type 2 diabetics, but did not change in normal
individuals, and they attributed the decrease in leptin
in diabetics to less glucose reaching the fat tissue. The
same study showed that chronic resistance exercises
were not effective on leptin levels. Nindl et al. (60)
reported that leptin concentrations decreased 9 hours
after 856 kcal acute resistance exercise. Leptin is one
of the most important regulators of energy balance.
The fact that different results have been found so far
regarding the effects of exercise on leptin suggests
that fluctuations in food intake and other factors may
be responsible for leptin changes during exercise, and
it can be said that exercises at an intensity that will
affect energy balance or body fat mass change leptin
secretion.

Results

A total of 1022 records were initially scoped in the
literature search, 784 of which were duplicates. After
screening for eligibility and inclusion criteria, 57 articles
were ultimately included in the study (Fig 1).

Using the PRISMA 2020 checklist, the authors combed
through the objectives, research methods, survey
participants, response rate, index of composition,
discussion, and limitations of the 57 selected articles,
but found that they may overlap in one or more
domains. Risk of bias was generally low to moderate
(Table 2). Common concerns included small sample
sizes, selection bias, and incomplete reporting. Table
3 shows the list of the 57 analysed manuscripts
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Figure 1
PRISMA flow diagram of paper selection process

Risk of Bias Summary (RoB2/ROBINS-I)

Domain Low Risk SN High/Serious Risk
Moderate
Randomization process 12 3 0
Deviations from interventions 10 5 0
Missing outcome data 11 3 1
Measurement of outcome 12 2 1
Selection of reported results 13 2 0
Confounding (non-RCTs) 5 20 10
Selection of participants 8 15 12
Classification of interventions 6 18 11

focused on the methodological design to evaluate the
relationships between leptin, obesity and exercise, the
relationships between leptin, obesity and exercisethat
have been evaluated and the variables involved in the
evaluation by various evaluation methodologies.

Many studies have shown that there is a positive
relationship between leptin level and serum fasting
insulin and insulin resistance in obese people. It
has been stated that the higher the leptin levels, the
higher the insulin resistance. Studies show that insulin
resistance is associated with leptin and adiponectin.
A significant positive correlation was observed
between plasma leptin, resistin and adiponectin levels
and insulin resistance in obese and normal weight
individuals.

Hormones and mediators, which are thought to be the
source of obesity, have become the focus of current
studies. In recent years, the positive or negative
effects of peptide hormones on obesity have not been
fully elucidated. Extensive research has revealed that
maintaining specific circulating leptin concentrations
is essential to prevent an imbalance in food intake.
Leptin levels are higher in women than in men, which
is thought to be due to testosterone's suppressive
effect on leptin and gender-related fat storage.

There are studies showing that exercise decreases
leptin concentration. With exercise, fatmass decreases,
energy balance changes, hormonal concentrations
and metabolites change. All of these changes can alter
the leptin response to exercise, depending on many
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factors. The discrepancies in the results of studies
examining the effect of exercise on the leptin response
may also arise from many methodological differences,
such as the intensity, duration, frequency and extent of
exercise, the nutritional status of the participants, the
circadian rhythm of leptin, and the time and frequency
of sampling.

List of Reviewed Papers

The Relationship of Leptin, Obesity and Exercise

Chronic training generally reduced leptin, usually via
fat loss. Acute effects were inconsistent, but delayed
reductions occurred. Resistance training showed
mixed findings. Prolonged exercise consistently
reduced leptin. Exercise influences leptin via energy
balance and fat mass. Chronic exercise reliably
lowers leptin; acute effects are variable. Standardized
protocols and novel biomarkers are needed.

Leptin
No I'(\\L(';g(:)r Study type Population (brief) Exercise protocol (brief) measurement/ Findings (leptin)
timing
Leal-Cerro A | Observational/ ) Leptin decreased after
1 et al. (1998) Experimental Marathon athletes Marathon pre/post Serum leptin " ——
Dirlewanger
2 M et al. Experimental el 26N 30 min x2/day x3 days Plasma leptin Leptin unchanged.
(1999)
3 Kraemer RR BT Postmenopausal 9-week, 3—4 min/wk, 20-30 Syeriunin [ No change in leptin
et al. (1999) p women (sample) min P and body fat.
Male & female
swimmers Plasma Leptin unchanged; fat
Noland RC . . . . - . .
4 Experimental leptin Overall: leptin Intensive training, 9-wk Plazma leptin mass decreased in
et al. (2001) .
unchanged; fat mass women.
decreased in women.
Gomez- . - . .
- Experimental Men (military heavy | 4-week, heavy/combat-like, . Leptin decreased; BMI
5 Merino D et . Serum leptin
(heavy exercise) program) EEx >5000 kcal stable.
al. (2002)
6 Gutin B et al. Experimental Sl ke 4-month program, 5 min/wk, | Plasma leptin — ;gg:gggi;izsr?g é:i
(1999) (children) 40 min, HR=159/min. end & follow-up
to fat loss.
Unal M et al. Paper/ Professional football Regular training . Lepth Bl
7 . . Serum leptin professional football
(2003) Symposium players vs. sedentary (professional football) players
Kanaley JA . Type-2 diabetics & AIE reslstan_ce exercise Resting leptin i dgcre_ased_ afFer
8 Experimental and chronic resistance were ~24 h in diabetics;
et al. (2001) normals . (after acute 24 h) .
also examined unchanged in normals.
9 Nindl BC et Experimental Men (healthy) Acute resistance, =856 kcal | Leptin — 9 hours | Leptin decreased after
al. (2002) (resistance) Y expenditure post 9 hours.
Weltman A et . . 30 min acute exercise; ) Exercise |nten5|t_y has
10 Experimental Young men (trained) . ) " Serum leptin no effect on leptin; no
al. (2000) different intensities .
change at 30 min.
Different effects of
Olive JL et . . . Maximal vs. moderate- - different running types
11 al. (2001) Experimental Trained subjects intensity run Plazma leptin reported (study-
specific).
Zheng D et ) : . Acute/4-week exercise ob mRNA ORI CESEEES
12 Animal study Rat adipose tissue ; . (e.g., 30-48% where
al. (1996) (animal) (adipose)
reported).
13 Reseland JE Experimental AR s Diet/exercise interventions v e Diet+exercise reduced
etal. (2001) | (diet+exercise) (groups) P leptin and fat.
Seasonal
Kraemer RR Adolescent female 7-week seasonal training Leptin & steroid | measurements, leptin,
14 Cohort/seasonal - - .
et al. (2001) runners Leptin & steroid hormones hormones and steroid responses
were reported
Karamouzis | SlizErE ik Serum leptin &
15 et al. (2002) ;?Nai\rrﬁmcr)]r; Marathon swimmers Marathon swimming NPY Effects reported.
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List of Reviewed Papers

Medical Journal of

Author Exercise protocol e
No Study type Population (brief) P measurement/ Findings (leptin)
(Year) (brief) L
timing
16 Torjman MC e . } . The delgyed Ieptlln effects of
(2001) exercise are discussed.
. Adiponectin . e
17 Svensson J Clmlca!/cross- GH-deficient adults ) and leptin Leptin association findings
et al. (2005) sectional were reported.
measurements.
Experimental
Plasma leptin
Essig DA et (ke effec.ts). Lo Short/moderate Plasma leptin Delayed leptin effects were
18 Delayed leptin Healthy individuals . } .
al. (2000) acute exercise (delayed effects) observed in some studies.
effects were
observed in some
studies.
Hulver M & Plasma leptin and exercise:
19 | Houmard J Review - - - a review (summarized
(2003) findings).
Neural
20 Fan S et al. Basic science/ Animal/molecular ) mechanisms Effects of brain leptin action
(2021) translational (neuronal leptin) (brain leptin on diabetes.
action)
. . . " Men'’s Liver -
21 Poggi Al et | Experimental/real | Well-trained older | Repetitive long-term fat. VAT Effects of repetitive long-
al. (2024) world men exercise ’ term exercise (prolonged)
measurements
Gokbel H et . Rats (zinc Strenuous exercise | Serum leptin (after )
22 al. (2005) Animal study deficiency model) (rats) 48 h) Leptin decreased after 48 h.
. Ghrelin,
Ayvall Z et - Obese‘patlents obestatin, and Leptin expression is
23 Clinical undergoing sleeve - . .
al. (2024) leptin expression reported.
gastrectomy
measurements.
Kraemer RR _ _ Rey|ew summarizing thg
24 Review/narrative - - - relationship between leptin
et al. (2002) ]
and exercise.
Houmard JA i - Leptin & insulin DRSS C S ol
25 Experimental Healthy/obese Short-term training - training on leptin/insulin
et al. (2000) action
were reported.
Zheng D et . ) SIEE S ob mRNA The ob gene expression
26 Animal study Rat adipose on ob gene
al. (1996) : measurements decreased.
expression
Okazaki T et Experimental Light aerobic + . I aer_ob|c " CIEEE &
27 ) Sedentary women L Plasma leptin change in leptin was
al. (1999) Plasma leptin. hypocaloric diet
reported
Mitoiu Bl et ) Overweight & Resistance & Ghrelin & plasma iR 6l resst_ar_]ce il
28 Experimental " A : endurance training on
al. (2024) obese subjects endurance training leptin .
plasma leptin levels
29 Reseland JE Experimental Adult men Long-terrr_l diet & Plasma leptin Diet + exercise: leptin
et al. (2011) exercise decreased.
30 Ergin A Review / ) ) ) Leptin (ob protein) general
(1999) educational information.
Lénnerdal B . .
31 | &Havel PJ Clinical (infant) Infants Diet Serum leptin HiEEs o;g;egsgi;tender, i
(2000) posity.
Singhal A et - ) . ) ) Early feeding may affect
32 al. (2002) Cohort/clinical Child/feeding Early feeding Leptin leptin levels.
33 Torjman MC Review ) ) ) Discussion about the
(2001) delayed effects of exercise.
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Table 3 . .
List of Reviewed Papers

The Relationship of Leptin, Obesity and Exercise

Author Population Exercise ST
No (Year) Study type (brief) protocol (brief) meas_ur_ementl Findings (leptin)
timing
2l Intensity change has no
Weltman A et Young men Young men 30 min acute . y - _g .
34 . : - Serum leptin effect on leptin; 30 min, no
al. (2000) (trained) Serum (trained) exercise
. change.
leptin
Olive JL et . Healthy trained Maximal vs . .
35 al. (2001) Experimental subjects moderate runs Plasma leptin Different effects reported.
Kraemer RR
et al. (1999, Postmenopausal Acute exercise
36 Proc Soc Experimental women (HRT/no Serum leptin Specific results
; response
Exp Biol HRT)
Med)
Maximal
. incremental . . . .
37 Torjman MC Experimental Healthy subjects & prolonged S«_arum (Gl Wlthdrav_val ZEMCE (el
et al. (1999) . during recovery behaviors reported.
exercise
(recovery)
Hulver M &
38 | Houmard J Review - - - Plasma leptin & exercise.
(2003)
Kraemer RR Adolescent Leptin & steroid | Seasonal follow-up; results
39 Kohort 7-week season
et al. (2001) female runners responses reported.
20 Essig DA et Experimental Healthy Various acute/ Plasma leptin Delayed decreases were
al. (2000) P individuals short protocols (delayed) reported.
Karamouzis | S TEmEE] Marathon Marathon Serum leptin & Leptin changes were
41 (marathon . L
et al. (2002) S swimmers swimming NPY reported.
swimming)
Fan S et al. Basic/ Animal models Br.am ErgilT Findings are at the basic
42 . . . - action (type-1 .
(2021) translational (noral leptin) dm) science level.
Poggi Al et Experimental / Well-trained REEEIEE Liver fat & VAT | Effect of prolonged exercise
43 A prolonged .
al. (2024) observational older men ; measures on liver fat
exercise
. Strenuous .
44 S ) G Animal study Rats exercise, zinc Serum leptin ST LT CEerEEEss
al. (2005) iy after 48 h.
deficiency model
. . - . . Leptin . .
Koch CE et Animal study Leptin-deficient High-fat diet . HFD induces leptin
45 ) ; resistance -
al. (2014) (mice) mice, HFD models resistance.
measures
Bulduk B & - .
46 | Gulnbatar N Animal study Rats, HFD Exercise effect S re§|st|n @) s St .of_ExerC|se on
leptin Serum Resistin and Leptin
(2023)
Fried SK et . Regulation of leptin
AT (2000) R ) ) ) production.
Imbeault P et . Lean vs obese High-fat meal Leptin response | Different leptin responses
48 Experimental .
al. (2001) men response studies to a meal have been reported.
Kord HV et Sy;tematlc Humans (fas_tlng/ Diet Leptin & .
49 review/meta- energy-restricted . . ] . Meta-analysis results.
al. (2021) . . interventions adiponectin
analysis diets)
Myers MG et . . . .
50 al. (2010) Review - - - Obesity & leptin resistance.
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Population Exercise L
No Author (Year) Study type (brief) protocol (brief) meas_ur_ementl Findings (leptin)
timing
Cross-sectional
. Normal/overweight/ Normal/ . A positive correlation
Sdylemez N et . Serum leptin & .
51 obese (3 groups) overweight/ - . . was found with body
al. (2010) . adiponectin .
- Serum leptin & obese weight.
adiponectin
Yigitbas! T et Cross-sectl_onallcllmcal Obese GI—_|, leptin, Relathnshlp Betw_een
52 al. (2010) - GH, leptin, amylin, atients - amylin, GLP-1, Leptin and Insulin
’ GLP-1, etc. P etc. Resistance
PlsEE S Leptin & glucose
53 | & SalvadorJ Review - - - pre ula?tion
(2000) 9
Review/original study
Ugok K & abstract - Effects of .
7 . . Effects of exercise on
54 Gokbel H exercise on leptin - - - lentin levels
(2004) levels. Review/study P
abstracts.
55 Reseland JE et Deney_sel (dah_a once 186-like D|y_et & Plasma leptin Diyet+egzersiz leptin
al. (2001) listelendi) sample egzersiz arms azalmasi.
Pediatric study:
Lénnerdal B Infants’ Diet Effect Effects of diet,
56 & Havel PJ Serum leptin Effects Infants Diet Serum leptin gender, and
(2000) of diet, gender, and adiposity.
adiposity.
Singhal A et al. Caleti cl_lnlcal Gl Child/early . . Early feeding-leptin
57 early feeding cohort - - - Leptin in later life : .
(2002) S . feeding relationship
Leptin in later life.
Discussion Studies demonstrating that exercise reduces leptin

Obese and overweight people need to be especially
evaluated in terms of risk factors. It would be beneficial
for obese and overweight people to measure their
blood pressure regularly, check their lipid and fasting
blood sugar levels, and give advice on healthy
nutrition. People of normal weight should also be
informed about obesity risks and healthy nutrition.
It is important to evaluate the success or failure of
weight loss and provide the patient with the necessary
motivation and support. Patients should be informed
about the mortality and morbidity risks of obesity at
every visit. Finally, when the weight loss process is
completed, the patient should be advised to maintain
a constant weight and should be called for height and
weight measurements periodically.

Leptin is a key regulator of energy balance linked
to obesity. The effect of exercise on leptin remains
debated. The effects of exercise and post-exercise
recovery on leptin levels are not fully clarified.

concentrations suggest this is due to multiple factors.
Physical exercise alters energy balance, reduces
fat mass, and alters hormonal concentrations
(catecholamines, insulin, cortisol, growth hormone,
testosterone, etc.) and metabolites (free fatty acids,
lactic acid, triglycerides, etc.). All of these changes can
alter the leptin response to exercise, depending on
many factors. The discrepancies in research results
examining the effect of exercise on leptin responses
also stem from methodological differences such as the
intensity, duration, frequency, and extent of exercise,
the nutritional status of participants, and the timing and
frequency of sample collection.

This review shows that chronic exercise interventions
consistently reduce leptin concentrations, mostly
mediated by fat mass loss. Acute effects are
inconsistent and often delayed. Prolonged strenuous
exercise leads to marked decreases. Future research
should standardize leptin measurement, incorporate
biomarkers such as soluble leptin receptor and
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adiponectin, and explore leptin-targeted therapies in
obesity treatment. More research is needed in this
area.
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