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Abstract. Increased secretion of irisin hormone during physical exercise: a systematic review. Pembayun N.S.R.,
Wibawa J.C., Lobo J., Ardha M.A.A., Nurhasan, Hartati S.C.Y., Komaini A., Ayubi N. Obesity is a medical condition
characterized by the accumulation of excess fat in the body, which can increase the risk of various chronic diseases such as
type 2 diabetes, hypertension, and heart disease. Obesity also correlates with an increase in metabolic syndrome diseases
that have a negative impact on human health. The prevalence of obesity continues to increase globally, including in develo-
ping countries, along with changes in diet and lifestyle. Genetic, environmental, and behavioral factors play an important
role in the development of obesity. The impact is not only limited to physical health, but also includes psychological and
social aspects. Therefore, it is important to immediately address this problem. Irisin is one of the hormones that plays a
major role in reducing obesity rates. The purpose of this study was to determine how physical exercise can increase the
expression of the irisin hormone. For this study, a number of journal databases were searched, such as Pubmed, Embase,
Science Direct, Web of Science, and Scopus. This study considered various variables, including research on physical activity
and the irisin hormone published in journals in the last five years. The analysis included only publications from reputable
scientific journals that met the established inclusion criteria, namely: the studies had to involve human participants, and the
interventions had to consist of physical exercise. Using databases from Pubmed, Science Direct, Embase, Web of Science,
and Scopus, 104 publications were found. Approximately ten carefully selected publications discussed the need for a syste-
matic review analysis. The standard operating procedure for the investigation was developed using — preferred reporting
items for systematic reviews and meta-analyses (PRISMA). The results of the systematic review showed an increase in irisin
expression during physical activity. The limitation of this review only concerned the effect of physical activity on the irisin
hormone. The best dose given during physical exercise to increase irisin expression is still not fully understood, therefore it
is important to conduct further studies that discuss an adequate and optimal dose of physical activity to increase irisin.
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MEJINYHI IIEPCIIEKTUBU / MEDICNI PERSPEKTIVI

Pedepar. IlinBuinena cexpenisi ropMoHy ipu3uHy nij yac ¢gisnyanx Bnpas: cucreMatuaamii ornsia. Ilemoaiiyn H.C.P.,
Bi6apa JIx.K., Jlo6o /lk., Apaxa M.A.A., Hypxacan, Xaprari C.K./., Komaini A., Aw6i H. Oxcupinns — ye meouunuii
Cman, wWo Xapakmepu3yemvcsi HAKONUYEHHIM HAOTUWKY JHCUPY 68 OP2AHI3MI, O MOdice 30LIbUUmU PUSUK PO3GUMKY DIZHUX
XPOHIUHUX 3aX60PI06aAHbL, MAKUx sK Olabem 2 muny, 2inepmownis ma xeopoou cepys. OCUPIHHA MAKOJIC KOPeoe 3i
30iIbWEHHAM KITbKOCMI 3aX60PI06aHb, NOBSI3AHUX 3 MEMAOOMUHUM CUHOPOMOM, SIKI He2amuU6HO BNIUBAIOMb HA 300pP08's
oounu. Towupenicms 0MHCUPIHHA NPOOOBIHCYE 3POCMAMU 8 YCbOMY CGIMI, 30KpeMda 8 KPAiHax, Wo po3eusaromucs, pa3om 3i
3MIHaMU 8 XapuyeaHHi ma cnocodi socumms. I enemuuni, exono2iyHi ma nosedinkoei (paxmopu 8idieparoms 8aANICIUBY POb Y
poseumxy oxcupinus. Hozo eniue obmescyemocs ne nuue izuynum 300pos'am, ane ii 6Ku04ae RCUXONOTYHI Ma coyianbHi
acnekmu. Tomy 6axciugo He2auHo supiwumu yio npoodoremy. Ipusun — oOuH 3 2OpMOHI8, AKULL GI0IZPAE 8ANCIUBY POTL )
BHUDICEHHI PiGHSL 0dIcUpinHst. Memoto ybo2o 00CioNceH sl OYI0 BUIHAYUMU, SIK (I3UYHT BNPAGU MOXNCYMb 30LTbUIUMU eKCIPeCTio
2opmoHy ipusuny. i yb02o 00CniodceHHs OYI0 NPO8eOeHO NOWYK V HU3YI HCYPHATLHUX 0a3 OaHux, maxux ax Pubmed,
Embase, Science Direct, Web of Science ma Scopus. ¥V yvomy Oocnioscenti po3ensioanucs pisHi 3MiHHI, KIIOYAIOHU
00CiONCEH ST PI3UMHOI aKMUBHOCME MA 20PMOHY IDU3UHY, ONYONIKOBAHI 6 JCYPHANAX 34 OCMAHHI N'simb pokie. Awanis
0XONM08A8 uule NYONiKayii 6 agmMopUmMemHux HaAyKOGUX JICYPHANAX, WO GIONOBIOAU BUSHAYEHUM KPUMEDIAM 6KIIOUEHH S,
30Kpema: OOCHIONCeHHs. Manu OYmu npoBedeHi 3a yuacmio ioetl, a GMpPyYanHs — nepeddauamu GUKOHAHHS (I3UYHUX 61PAS.
Buxopucmosyouu b6azu oanux Pubmed, Science Direct, Embase, Web of Science ma Scopus, 6yno suaiioeno 104 nyonixayii.
YV bnuzbro decamu pemenvro 6i0iOpanux nyonikayit 062080p8anacs HeOOXIOHICIb CUCIEMATUYHOZ0 0251006020 AHATIZY.
Cmanoapmuy onepayitiny npoyedypy 0 00CniOdceHHs OYI0 po3poblieHo 3 SUKOpUcmanHam pekomenoayiii PRISMA
(IlepesaoicHi enemenmu 36imHocmi Ol CUCIIEMAMUYHUX 0210i8 Ma Memaananisie). Pesynomamu cucmemamuunozo o2nioy
nokasanu 30iibuleHHs ekcnpecii ipusuny nio yac gizuyroi akmusHocmi. QbMedceHHs Yboo 02710y CMOCYBAIUCA TULLE GHIUBY
izuunoi axmusrnocmi na 2opmon ipusun. OOHAK HA CbO20OHI GIOCYMHI docmamui Oani w000 HAUOLIbUL eheKMUBHUX
Xapaxmepucmux (Qizuunux enpae (Mpusarocmi, yacmomu ma IHMEHCUBHOCME) Olisl 6NAUGY HA eKCHPeCilo IPU3UHY, momy
BAIICIUBO NPOBECU NOOALUL OOCTIONCEHHSL, SIKI 002080PI0BAMUMYIMb HANEHCHY WA ONMUMATLHY 003y Qi3udHOT akmusHocmi

0151 30LbUEHHS PIGHS IDUSUHY.

World Health Organization WHO, 2022 teaches
people that obesity is defined as the build-up of
abnormally high body fat and overweight levels.
Adipose tissue is more expressed in obesity, and it is
more prevalent and distributed in visceral areas [1].
Furthermore, inflammatory immune cells, white adi-
pocytes, stem cells, and other cells frequently
infiltrate adipose tissue [2]. The body mass index, or
kg/m?, is a measure of obesity in humans that is
obtained by dividing the weight in kilos of a person
by the square of their height in meters. Although
obesity is a complicated illness that needs to be
treated medically, it can be avoided by using a variety
of management techniques [3]. Obesity contributes to
a number of metabolic syndrome illnesses, which are
becoming more prevalent worldwide each year [4].

Additionally, obesity increases the chance of other
illnesses including cardiovascular disease, which
deteriorates health [S]. Obesity contributes directly to
incidence of cardiovascular risk factors, including
dyslipidemia, type 2 diabetes, hypertension, and sleep
disorders [6]. Nearly every physiological function of
the body is adversely impacted by obesity, which also
poses a serious risk to public health [7]. The im-
balance between energy intake and expenditure is the
primary cause of the rising prevalence of obesity,
despite the fact that there are numerous other factors
that also play a role [8].

Numerous factors, including obesity, high blood
pressure, and problems with lipid and glucose meta-
bolism, can predispose the body to metabolic syndro-
me diseases [9]. This metabolic syndrome increases
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the risk of stroke, non-alcoholic fatty liver disease,
coronary heart disease, and type 2 diabetes mellitus
(T2DM), all of which can exacerbate human health
issues [9]. Adipokines are proteins secreted by
adipose tissue that play a crucial role in regulating
glucolipid metabolism in our body. Adipokines affect
a wide range of physiological processes in the body,
such as appetite, energy balance, insulin metabolism,
glucose metabolism, lipid metabolism, and blood
pressure regulation. Among these is asprosine, which
is produced by white adipose tissue adipocytes and
aids in the production and release of glucose [10].
Irisin is a myokine with a molecular weight of
12 kDa and 112 amino acids. Isisin is produced by
cleaving the fibronectin type III domain containing
5 (FNDC5) gene, which codes for a type of mem-
brane protein mostly seen in human and mouse
muscle tissue. FNDC5 gene expression is mediated
by peroxisome proliferator-activated receptor gamma
(PPAR-y) and peroxisome proliferator-activated re-
ceptor gamma coactivator 1-alpha (PGC-1a) [11].
Irisin is classified as a myokine, a hormone that is
believed to be actively involved in the management
and prevention of metabolic syndrome and obesity.
There is a clear association between high levels of
irisin and a decrease in cardiometabolic illnesses by
having anti-inflammatory properties [12]. A charac-
teristic of brown adipose tissue, irisin increases
uncoupling protein 1 (UCP1) gene expression in
white adipose tissue and promotes fatty acid oxi-
dation and thermogenesis. Therefore, by increasing
thermogenesis, energy expenditure, and glucose
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homeostasis, irisin promotes the conversion of white
adipose tissue into brown adipose tissue, which aids
in weight loss [13].

Irisin levels are significantly lowered in obese and
cardiometabolic disease patients, which, if left un-
checked, will harm human health [14]. Exercise is the
most significant factor in stimulating irisin. But the
kind, degree, and length of exercise can all impact
irisin levels [15]. Due to its ability to enhance primary
metabolic and cardiovascular risk factors, reduce fat
mass, encourage weight loss, and increase cardiores-
piratory fitness, exercise is advised as the initial line
of treatment for obesity. Myocytes function as
secretory organs during muscle contraction, releasing
substances which are called myokines [16].

The vast majority of relevant studies have shown
that irisin regulates human metabolism [17]. High
intensity interval training significantly increases the
expression of irisin in humans, according to earlier
research [18]. The exact method by which physical
activity increases irisin expression is still under
debate. Therefore, the purpose of this study is to
discuss in depth how physical activity can increase
irisin expression.

MATERIALS AND METHODS OF RESEARCH

To determine how physical exercise affects the
hormone irisin in humans, this study was conducted
by evaluating academic literature. This study used a
systematic literature review method. A systematic
literature review is a research method used to identify,
evaluate, and synthesize all research evidence rele-
vant to a specific research question. A systematic
literature review aims to provide clear and compre-
hensive answers to research questions in a systematic
and structured manner. Search databases such as
PubMed, Science Direct, and Web of Science were
used to find scientific papers. The search terms used
were physical exercise and the hormone irisin. Article
selection was based on the following inclusion criteria:
English language proficiency, experimental research
and studies, and year of publication (Table 1). Fur-
thermore, articles that did not meet the inclusion
criteria, including research samples that did not
involve humans, non-experimental studies, and para-
meters other than the hormone irisin, were excluded
from our analysis and subjected to exclusion criteria.

Table 1

Inclusion criteria

Web search engines

Pubmed, Science Direct, and Web of Science

Publishing period

Key word
Language
Type of article

Full Text

2019-2025

Physical exercise and irisin hormone
English
Original research article

Articles matched the purpose and/or topic of the research

Investigations on physical activity and hormone
irisin published in the last five years provided the
inclusion criteria for this investigation. Publications
excluded from our study included papers published
in journals that were not reputable and those that did
not meet the inclusion criteria such as studies on
animals and if intervention was not physical
exercise. The research was conducted in accordance
with the principles of bioethics set out in the WMA
Declaration of Helsinki — “Ethical principles for
medical research involving human participants” and
“Universal Declaration on Bioethics and Human
Rights” (UNESCO).

Full texts, abstracts, and titles of verified and
approved publications were added to the Mendeley
database. The keywords used were physical exercise
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and irisin hormone. The search period was from
February to March 2025. A total of 104 papers were
included in the first part of the study using Pubmed,
Embase, Science Direct, Scopus, and Web of Science
databases. A total of 57 entries were assessed in the
second round based on how closely their titles and
abstracts followed the guidelines. A total of 22 entries
were verified for further processing in the third stage.
Next, we made a screening decision based on whether
the topic met the inclusion criteria for further discus-
sion or not. Ten papers that met the inclusion criteria
for this systematic review were selected and carefully
examined after a thorough study. The PRISMA
(Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) review of standard operating
procedures was supported by this study.
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Fig. 1. PRISMA flowchart of the article selection process
RESULTS AND DISCUSSION

This study set was to ascertain how the process
of physical activity increases the levels of hormone
irisin in humans. The results of a study compared
young and middle-aged people who have been given
physical exercise interventions using ergocycles
until they experience fatigue. The data showed that
physical exercise increased irisin levels in both
groups, but the young people group had higher irisin
levels than the middle-aged people [19]. Other data
compared patients with diabetes who did high-
intensity interval training with moderate-intensity
continuous training. The findings demonstrate that
irisin levels are higher following high intensity
interval training than following moderate intensity
continuous exercise [20] (Table 2).

HIIT has the ability to significantly enhance
human health. This is known from several research

25/Tom XXX/4

data with high-intensity physical exercise interven-
tions that have higher irisin levels than moderate-
intensity exercise. This is also reinforced by the
report Enteshary et al., 2019 that the comparison
between physical exercise with high intensity has
higher irisin levels than physical exercise with a
combination. 60 patients with diabetes mellitus
were divided into 2 groups in an experimental test
between a control group without exercise and a
group with physical exercise intervention 3-5 per
week for 12 weeks. The results demonstrated that
among individuals with diabetes mellitus, physical
activity also had a positive effect on raising irisin
levels [22]. It can also make recommendations for
non-pharmacological therapeutic efforts in an
endeavor to enhance human health.
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Table 2
Results of physical exercise on increasing irisin hormone secretion
Author Sample Characteristics Study Design Intervention Results
(Tommasini et al., In this study, Experimental Physical exercise using an Following the physical
2024) [19] 34 healthy males were ergocycle until fatigue occurs exercise intervention,
split into two groups: irisin levels increased in
the young adult group both groups. In contrast
(n=22) and the middle to middle-aged individuals,
aged adult group the young adult group
(n=12) showed higher amounts
of irisin
(Diinnwald et al., In this study, Experimental For four weeks, In the group receiving HIT
2019) [20] 14 individuals with patients used a bicycle intervention, there was
diabetes mellitus were ergometer to complete a noteworthy rise
split into two groups: a structured, supervised in irisin levels
continuous-moderate training program
training (CMT; n=6) three times a week.
and high-intensity A 7-minute warm-up cycle at
interval training 70% of maximal heart rate
(HIIT; n=8) preceded the 42-minute HIT
training, which consisted of 5
4-minute intervals
at 90-95% of HRmax.
The exercise was done by the
CMT group at a moderate
intensity of 70% of Hrmax
for a total of 50.3 minutes
(Enteshary et al., In this study, Experimental Eight weeks of mixed Both the high and
2019) [21] 26 women with diabetes exercise — aerobic and weight moderate intensity groups
mellitus were split into training — five sessions a week of the physical exercise
three groups: control, made up the training regimen. intervention showed an
combined moderate- For eight weeks, increase in irisin levels.
intensity exercise, the moderate-intensity On the other hand,
and combined high- combined exercise group the group receiving
intensity training walked at a heart rate the high intensity
between 55% and 69% intervention experienced
of their maximum heart rate the largest statistical rise
(HRmax). For five days, the
combined high-intensity
exercise group 75 minutes
of aerobic activity, which
included walking or running
between 70% and 89%
of HRmax and between 14
and 16 RPE. Aerobic exercise
was done for fifteen minutes
throughout each training
session. For eight weeks,
two days a week of resistance
training with colored
resistance bands
were conducted
(Yang et al., 2020) This study had Experimental They did aerobic In the group that
[22] 60 diabetes mellitus exercise 3-5 times received physical activity

patients who were split
into two groups:
30 patients in the
control group
and 30 patients
in the physical
activity group

a week for 12 weeks

intervention, there was
a noteworthy rise
in irisin levels
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Continuation of the Table 2

Author Sample Characteristics Study Design

Intervention

Results

(Sari et al., 2024) 28 obese women
[23] participated in this
study and were divided
into 3 groups, namely
the control group, the
group (TRG) which
was given a time-
restricted feeding
intervention and time-
restricted feeding and
exercise (TREXG)
for 2 weeks

Experimental

60 research
respondents
were divided into
4 groups, namely
aerobic, resistance,
combination training
and control groups

(Amanat et al., Experimental

2020) [24]

(Batumi, 2020) [25]  Twenty volunteers took Experimental
part in the trial and
were split into two
groups: ten for the

control group and ten

for the HIT physical

activity therapy group

(Colpitts et al.,
2022)[18]

In this study, twenty- Experimental
five youngsters were
split into two groups:
eleven children were fat
and the remaining

fourteen were healthy

(Diindar, 2019) In this study, 19 male
[26] handball players took
the pretest and posttest

Experimental

(Planella et al.,
2019) [27]

43 participants were Experimental
divided into 3 groups,
namely the control
group, resistance
exercise, resistance

exercise + nutrition

In the group performing the
combined aerobic exercise, the
exercise was performed on
a treadmill at a moderate
intensity of 60-70%
of HRmax. The exercise was
performed 30 minutes before
breaking the fast for
40 minutes (a 5-minute warm-
up at 50-60% HRmax)
for 2 weeks

All groups underwent training
according to their respective
groups during the
12-week intervention

For eight weeks, the members
of the experimental group
underwent three sessions

a week of high-intensity
interval training (HIT)
at 90% of their heart rate
reserve for 45
to 60 minutes each

While the HIIT cycling session
comprised two minutes of
riding at 85%-90%

HR reserve after five minutes
of cycling at 50% HR reserve,
the MCI cycling session
featured 35 minutes of cycling
at 50% HR reserve. The HIIT
cycling program consisted of
five intervals conducted over a
total of 35 minutes of cycling

Training in handball lasts
thirty minutes. The first ten
minutes of training have been
dedicated to stretching
and warm-up. Thirty minutes
of intensive game training was
preceded by fifty minutes
of general physical training.
After the workout,
low-intensity stretching
has been done

Resistance training was
performed for 45 minutes
per session, 2x a week
for 16 weeks

There was a significant
increase in irisin levels
in the exercise group

There was a significant
increase in irisin levels
in the combined exercise
and aerobic
exercise groups

The group receiving the
HIT physical activity
intervention had
a statistically significant
rise in irisin levels

The group receiving the
HIT physical activity
intervention had
a noticeably greater rise
in irisin levels

Following the physical
activity intervention,
there was a notable rise
in irisin levels

There was a significant
increase in irisin levels
in the group given
resistance exercise
intervention

Irisin increases the expression of uncoupling
protein 1 (UCP1), which causes fat to brown [28]. By
upregulating the expression of mitochondrial trans-
cription factors and peroxisome proliferator-activated

25/Tom XXX/4

receptor-alpha (PPARA), it can promote mito-
chondrial biogenesis [28]. During physical exercise,
the physiological response of ROS will increase [29].
Physical exercise activates oxidative pathways in
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muscles, thereby enhancing skeletal muscle cont-
raction mechanisms to meet energy demands [30]. In
addition to being the primary organ for contraction
and movement, skeletal muscle is crucial for the
oxidation of fatty acids [31]. Lipids provide the
majority of the energy required for maintaining
homeostasis and physical activity during rest and
moderately intense exercise [32]. A crucial function

in fat metabolism is played by peroxisome
proliferator-activated receptor-gamma coactivator
alpha (PGC-1a), whose expression is elevated during
physical activity due to increased muscular contrac-
tion [33]. For example, exercise-induced activation of
PGC-10, which increases mitochondrial metabolism
and biogenesis [34] (Fig. 2).

T PGC-1a /
b,
i —
= Vo s Iy,
V\/\/é Skeletal muscle ) {,
FNDC5

PHYSICAL EXERCISE

T Thermogenesis

tuce
T Mitochondria ‘

o

h
T Energy Expenditure

Brown Adypocyte

sy

White Adypocyte

Fig. 2. The mechanisms of physical exercise in increasing secretion of irisin hormone

Two decades ago, a new gene was identified by
two independent groups, widely distributed in the
heart, skeletal muscle, brain, and other tissues in mice
[35]. A decade later, the gene was named fibronectin
type 11l domain-threatening protein 5 (FNDCS5). This
gene is one of the most important target genes of
peroxisome proliferator-activated receptor y coacti-
vator la (PGCla), a transcriptional coactivator fre-
quently produced in active skeletal muscle [35].
PGC-la overexpression may be the mechanism
driving and controlling the production of these
proteins in the hippocampus, and it may also control
FNDCS5/BDNF [36]. Exercise causes PGC-1o and
FNDC5 to become active, which increases the
expression of irisin as a physiological reaction to
exercise [37]. Skeletal muscle and visceral and
subcutaneous adipose tissue are the main sources of
adipomyokine irisin [38]. Irisin is also a myokine that
plays a role in controlling energy balance, main-
taining glucose balance, and preventing metabolic

158

syndrome [23]. Then irisin circulates in the blood to
the target cells it will affect, thus, increasing the
metabolic rate in the body.

Exercise is still the trigger for a significant
increase in irisin [39]. Irisin release modulated by
PGCl-aincreases UCP-1 [40]. The length of physical
activity is another factor contributing to variability.
The same group of overweight women with metabolic
syndrome was the subject of two investigations, and
the results indicated that blood irisin levels increased
in 12 weeks but not in 8 weeks following physical
activity [41]. HIIT training appears to be more
successful than traditional exercise in improving
cardiovascular fitness and reducing body fat per-
centage in obese adults [42].

It can be concluded that physical exercise is
proven to increase the expression of irisin. Based on
the analysis, it is known that high intensity turns out
to have a better impact on increasing the expression
of irisin, but this increase needs to be explored further

Ha ymoeax niyensii CC BY 4.0



MEJINYHI IIEPCIIEKTUBU / MEDICNI PERSPEKTIVI

to provide insights related to the optimal dose and
duration that is good in running high-intensity
training. Of course, writing this article, the author
realizes that there are still limitations in the done
review. The author only focuses on how physical
exercise can increase the expression of irisin. Further
exploration is needed regarding how physical exercise
can improve other parameters related to improving
human health, especially preventing metabolic synd-
rome triggered by obesity. The right dose and duration
of exercise also still need to be discussed further to be
able to provide insight for readers related to the
importance of routine and regular exercise as a non-
pharmacological therapeutic effort that has the aim of
improving public health status.
CONCLUSIONS

1. Exercise has been shown to effectively increase
the expression of the hormone irisin in humans.

2. From the systematic review that has been done, it
seems that high-intensity physical exercise has an effect
on increasing the expression of irisin significantly.

3. However, further exploration is still needed
regarding the optimal dose of duration, frequency, and
intensity of exercise in providing an optimal effect on
increasing the expression of irisin. Exercise is the best
non-pharmacological therapeutic effort, especially for
people with diabetes and metabolic syndrome.
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