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Serum irisin is positively associated with adiposity markers in obese women after single-session 
exercise-induced 
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Abstract. The link between serum irisin levels and body fat markers has long been questioned in adult populations. However, there 
is scant research specifically addressing this link in obese female individuals. This study will thoroughly evaluate the relationship be-
tween serum irisin levels and adiposity indices in an obese female population. The study involved a group of 40 women, aged between 
20 and 24 years, who were experiencing obesity. The correlations of serum irisin with adiposity markers measurements were deter-
mined. The statistical evaluation was conducted using a parametric linear correlation approach. Serum irisin levels, quantified in 
ng/mL, positively correlated with several adiposity indicators. Notably, there was a meaningful relationship with body weight in kilo-
grams (r = 0.385, p = 0.014), body mass index (BMI) (r = 0.588, p ≤ 0.001), body fat percentage (r = 0.450, p = 0.004), total fat 
mass in kilograms (r = 0.342, p = 0.031), and lean body mass in kilograms (r = 0.344, p = 0.029). Furthermore, waist circumference 
in centimeters (r = 0.329, p = 0.038), hip circumference in centimeters (r = 0.321, p = 0.043), and the waist-to-hip ratio (r = 0.447, 
p = 0.004) also demonstrated positive correlations with irisin concentrations. Conversely, body height in meters showed no significant 
correlation (r = -0.003, p ≥ 0.05). Serum irisin’s relationship with adiposity markers is evident, yet it does not extend to body height. 
Interrelationships among adiposity markers might influence serum irisin in obese women after single-session exercise. 
Keywords: Serum irisin, adiposity markers, female, obesity. 
 
Resumen. El vínculo entre los niveles séricos de irisina y los marcadores de grasa corporal se ha cuestionado durante mucho tiempo 
en poblaciones adultas. Sin embargo, hay poca investigación que aborde específicamente este vínculo en mujeres obesas. Este estudio 
evaluará exhaustivamente la relación entre los niveles séricos de irisina y los índices de adiposidad en una población femenina obesa. En 
el estudio participaron un grupo de 40 mujeres, de entre 20 y 24 años, que padecían obesidad. Se determinaron las correlaciones de la 
irisina sérica con las mediciones de los marcadores de adiposidad. La evaluación estadística se realizó mediante un enfoque de correla-
ción lineal paramétrica. Los niveles séricos de irisina, cuantificados en ng/mL, se correlacionaron positivamente con varios indicadores 
de adiposidad. En particular, hubo una relación significativa con el peso corporal en kilogramos (r = 0,385, p = 0,014), índice de masa 
corporal (IMC) (r = 0,588, p ≤ 0,001), porcentaje de grasa corporal (r = 0,450, p = 0,004) , masa grasa total en kilogramos (r = 
0,342, p = 0,031) y masa corporal magra en kilogramos (r = 0,344, p = 0,029). Además, la circunferencia de la cintura en centímetros 
(r = 0,329, p = 0,038), la circunferencia de la cadera en centímetros (r = 0,321, p = 0,043) y la relación cintura-cadera (r = 0,447, 
p = 0,004) también demostraron resultados positivos. correlaciones con las concentraciones de irisina. Por el contrario, la altura 
corporal en metros no mostró correlación significativa (r = -0,003, p ≥ 0,05). La relación de la irisina sérica con los marcadores de 
adiposidad es evidente, aunque no se extiende a la altura corporal. Las interrelaciones entre los marcadores de adiposidad podrían 
influir en la irisina sérica en mujeres obesas después de una sola sesión de ejercicio. 
Palabras clave: irisina sérica, marcadores de adiposidad, mujer, obesidad. 
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Introduction 
 

Obesity has escalated to a global health crisis, achieving ep-
idemic proportions (Aktar et al., 2017). The condition is 
recognized universally as a critical public health challenge, 
with Shoukry et al. (2016) also regarding it as an epidemic 
and Windarti et al. (2019) further elevating it to pandemic 
status. A pivotal 2015 study by The Global Burden of Dis-
ease (GBD) 2015 Obesity Collaborators (2017) disclosed 
that obesity impacts 12% of the global adult population, 
equating to approximately 603.7 million individuals. 
World Health Organization (WHO) (2022) reports that the 
percentage of adults aged 18 years and over living with obe-
sity has more than doubled from 7% to 16%. Moreover, 
Basic Health Research (2018) report indicates a significant 
rise in obesity rates among Indonesian adults to 21.8%, a 
substantial increase from 14.8% in 2013 and 10.5% in 
2007. This surge in obesity prevalence is paralleled by a rise 

in related comorbidities, including, metabolic syndrome, 
hypertension, Type 2 diabetes mellitus (T2DM), insulin re-
sistance, chronic renal disease, and many cardiovascular dis-
eases, heart failure, and cancer, highlighted that these asso-
ciated health issues contribute to increased risks of compli-
cations, disability, and premature death, affecting a diverse 
demographic that spans adults, children, and adolescents 
worldwide (Rosella et al., 2019; Al Kibria, 2019; Aktar et 
al., 2017; Khan & Shah, 2017; Akter et al., 2014). 

Obesity emerges as a consequence of a complex inter-
play of factors, with a primary aspect being the disequilib-
rium between caloric consumption and expenditure (Spi-
nelli et al., 2019; Fan & Evans, 2017; Rambhojan et al., 
2015; Norheim et al., 2014). Furthermore, a confluence of 
genetic, environmental, metabolic, behavioral, psychologi-
cal, cultural, and socioeconomic elements also contributes 
significantly to its genesis (Spinelli et al., 2019; Hernández 
Bautista et al., 2019). Norheim et al. (2014) have observed 
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that the modern lifestyle characterized by unhealthy dietary 
habits and sedentariness further exacerbates the condition. 
Unraveling the myriad contributors to obesity is an intricate 
endeavor; however, contemporary research has shed light 
on the involvement of cytokines and peptides in its multi-
faceted origins (Pedersen & Febbraio, 2012). Among the 
entities under investigation, myokine irisin has gained inter-
est for its potential impact on obesity (Elizondo-Mon-
temayor et al., 2017). The research conducted by Boström 
et al. (2012) revealed that a certain hormone is produced 
through the breakdown of proteins containing fibronectin 

type III domain (FNDC5). The coactivator γ peroxisome 

proliferator-activated (PGC-1α) controls this process. The 
process of turning white adipose tissue into brown, which 
is identified by elevated expression of uncoupling protein 1 
(UCP1), is mostly dependent on the hormone known as 
irisin. In 2018, Fatouros and associates conducted more re-
search on this process, which involves the extracellular sig-
nal-regulated kinase (ERK) and p38 mitogen-activated pro-
tein kinase (p38-MAPK) signaling pathways. 

Clinical research has examined the relationship between 
serum irisin levels and indices of obesity; studies like those 
conducted by Norheim et al. (2014) and Huh et al. (2012) 
have clarified this relationship. Nonetheless, the literature 
presents a dichotomy of findings, with some research 
providing contradicting findings, such as Zhang et al. 
(2020) and Buscemi et al. (2018) reporting contradictory 
evidence. Elizondo-Montemayor et al. (2017) found a 
strong positive correlation between plasma irisin levels and 
several indicators of obesity, such as body mass index 
(BMI), fat-free mass, waist circumference (WC), and BMI 
percentile. Notably, even after accounting for age and gen-
der, the association with BMI percentile was still strong. 
Consistent with these results, other research has also iden-
tified positive correlations of serum irisin with key obesity 
indicators, including total fat mass, body weight, BMI, and 
fat-free mass (Pardo et al., 2014; Stengel et al., 2013; Liu 
et al., 2013) Additional linkages were discovered between 
waist-to-hip ratio (WHR) and lean body mass (LBM) (Löf-
fler et al., 2015), percentage of fat mass (Murawska-
Cialowicz et al., 2015), muscle strength (Kim et al., 2015) 
and total muscle mass (Kim et al., 2016). In contrast, mul-
tiple studies demonstrated inverse relationships between 
serum irisin levels and BMI in people with diverse weight 
statuses (Aydin, 2013), as well as with muscle mass (Eli-
zondo-Montemayor et al., 2017), fat mass among those 
overweight or obese (Kim et al., 2016), LBM in type 2 di-
abetic patients (Al-Daghri et al., 2015), and both WC and 
WHR in groups ranging from overweight to average weight 
(Tang et al., 2019). 

While most research supports the correlation between 
irisin levels and adiposity, there are exceptions. For in-
stance, Blüher and colleagues (2014) observed a 12% ele-
vation in serum irisin levels following a year-long lifestyle 
intervention in obese individuals. Despite this rise, no sim-
ultaneous changes in Body Mass Index (BMI) were rec-

orded, implying that variations in irisin levels may not reli-
ably reflect alterations in BMI. This underscores the need 
for an in-depth analysis of the intricate dynamics between 
lifestyle modifications and biomarkers such as irisin, high-
lighting the need for a comprehensive approach to evaluat-
ing physiological reactions to obesity interventions. Anasta-
sakis et al. (2014) discovered an absence of connection be-
tween serum irisin levels and Body Mass Index (BMI) and 
Waist-to-Hip Ratio (WHR), within a population of youth-
ful, healthy subjects. Hecksteden et al. (2013) observed a 
lack of relationship between changes in serum irisin concen-
trations and factors such as age, gender, or body mass index 
(BMI) within a sedentary cohort. Similarly, Ellefsen et al. 
(2014) discovered no significant relationship between se-
rum irisin levels and fat mass after exercise in untrained 
young women. Given these findings, the current study is 
meant to extensively evaluate the probable correlation be-
tween serum irisin and several measures of adiposity in 
obese female participants, with the idea that serum irisin 
levels have a substantial connection with these body fat 
markers. 

 
Material and Methods 
 
Study design 
This study utilized a cross-sectional analytical frame-

work. The study involved 40 obese women, with inclusion 
criteria of age 19-23 years and BMI ≥ 25.0 kg/m2 (Asia-
Pacific BMI classification) (Lim et al., 2017) or fat percent-
age ≥ 30%, and have a low level of physical activity. Mean-
while, the inclusion parameters were stringent, requiring 
participants to have normotensive blood pressure read-
ings—both systolic (SBP) and diastolic (DBP)—alongside a 
standard resting heart rate. The study excluded individuals 
with severe illnesses or metabolic dysfunctions necessitating 
medical therapy. Additionally, the research subjects were 
characterized by their non-engagement in smoking or alco-
hol consumption, absence of hypertensive or diabetic con-
ditions in their familial lineage, and adherence to a non-
smoking, non-alcoholic lifestyle. Before their study enroll-
ment, all subjects provided full informed consent, either 
orally or in writing. This study was conducted at the Sports 
Health Service Center, Malang, East Java, Indonesia in No-
vember-December 2019. The study's ethical concerns were 
duly accepted by the Health Research Ethics Commission of 
the Faculty of Medicine at Universitas Airlangga in Sura-
baya, as demonstrated by approval 
No:309/EC/KEPK/FKUA/2019. 

 
Single-session exercise protocol 
The exercise protocol included a 40-minute treadmill jog-

ging session at moderate-intensity, defined as 60-80% of maxi-
mum heart rate (HRmax). This was preceded and followed by 
5-minute warm-up and cool-down sessions, respectively, per-
formed at a light intensity corresponding to 50% HRmax (Re-
jeki et al., 2024). HRmax was calculated using the estab-
lished formula: HRmax – age in years (220 - age in the year) 
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(Susanto et al., 2023). Monitoring heart rate during exer-
cise using Polar H-10 (Siantoro et al., 2024; Raharjo et al., 
2024). 

 
Adiposity markers measurements 
Height was measured accurately to within 0.5 cm (Port-

able Seca® Stadiometer, North America). The advanced 
TANITA Body Composition Analyzer DC-360 was used to 
investigate adiposity markers such as body weight, body 
mass index (BMI), fat percentage (fat%), fat mass (FM), and 
fat-free mass. The waist circumference (WC) was meas-
ured precisely by wrapping an anthropometric tape meas-
ure around the midpoint between the lower rib border and 
the iliac crest, keeping the midaxillary line in alignment. 
Similarly, hip circumference (HC) was determined by 
wrapping a tape measure around the greater trochanter, the 
body's most visible feature. To find the waist-to-hip ratio 
(WHR), divide the waist circumference by the hip circum-
ference. This ratio serves as a crucial indicator for evaluat-
ing body fat distribution across different body regions. 

 
Sample collection and blood analysis 
Blood samples were collected from the median cubital 

vein immediately after a single exercise session. These sam-
ples were then centrifuged at a speed of 3000 rpm for 10 
minutes. Following centrifugation, the serum was collected 
and stored at -80°C for irisin level determination the fol-
lowing day. Serum irisin was quantified using an ELISA, 
particularly the kit coded EK-067-29 and lot number 
608791 supplied by Phoenix Pharmaceuticals, Inc., Burlin-
game, CA 94010 USA. This test detected irisin in the stand-
ard range of 1.9 to 1000 ng/mL, with the analyte having a 
minimum detectable limit of 1.9 ng/mL. 

 
Statistical analysis 
A detailed computation of the number of subjects was 

taken from prior research conducted by Elizondo-Mon-
temayor et al. (2017), which included 40 subjects. Statisti-
cal analyses were performed using the Statistical Package 
for the Social Sciences (SPSS) software, version 23.0. The 
Shapiro-Wilk test was used to assess the normality of data 
distributions. The Pearson product-moment correlation 
coefficient was utilized to determine the connection be-
tween adiposity indexes and serum irisin levels. The data is 
presented as Mean ± Standard Deviation (SD), with statis-
tical significance defined as a p-value of 0.05 or lower. 

 
Results 
 
Descriptive analysis results of demographic, anthropo-

metric, adiposity markers, and metabolic parameters pre-
sents in Table 1. 
 
 
Table 1.  
The descriptive analysis of demographic, anthropometric, adiposity markers, and 
metabolic parameters 

Parameters Unit Mean±SD (n=40) 

Age years 21.56±0.20 

Systolic blood pressure mmHg 115.00±0.80 
Diastolic blood pressure mmHg 77.50±1.06 

Resting heart rate bpm 73.43±0.84 
Fasting blood glucose mg/dL 91.28±0.84 

Hemoglobin g/dL 14.57±0.16 
Body height m 1.57±0.01 
Body weight kg 69.56±1.27 

Body mass index kg/m2 28.31±0.34 
Fat percentage % 42.96±0.60 

Fat mass kg 30.83±0.92 
Free fat mass kg 40.21±0.54 

Waist circumference cm 84.38±1.82 

Hip circumference cm 104.02±1.35 
Waist-to-hip ratio - 0.80±0.01 

Serum irisin ng/mL 4.61±0.23 

 

 



2024, Retos, 58, 584-591 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

-587-                                                                                                                                                                                                     Retos, número 58, 2024 (septiembre)     

 

 
 

Figure 1. Serum irisin (ng/mL) correlated favorably with body weight (kg), 
body mass index (kg/m2), fat mass (%), fat mass (kg), free fat mass (kg), hip 

circumference (cm), and waist to hip ratio. Pearson correlation coefficients (r) 
and p-values are displayed in each graph. 

Figure 1 shows the positive connection between serum 
irisin levels and several indices of obesity. As depicted, se-
rum irisin was positively correlated with body weight in kil-
ograms (r = 0.385, p = 0.014), body mass index (BMI) in 
kg/m² (r = 0.588, p ≤ 0.001), fat percentage (r = 0.450, 
p = 0.004), fat mass in kilograms (r = 0.342, p = 0.031), 
fat-free mass in kilograms (r = 0.344, p = 0.029), waist 
circumference in centimeters (r = 0.329, p = 0.038), hip 
circumference in centimeters (r = 0.321, p = 0.043), and 
the waist-to-hip ratio (r = 0.447, p = 0.004). Serum irisin 
levels did not directly correlate with body height, a corre-
lation coefficient indicates (r = –0.003, p ≥ 0.05). 

 
Discussion 
 
This is the first cross-sectional study that shows a favor-

able connection between serum irisin levels and adiposity 
markers in obese teenage females following a single session 
of exercise-induced effort. The primary finding of this study 
is a favorable connection between serum irisin concentra-
tions and several adiposity markers. This includes body 
weight in kilograms, body mass index in kg/m², body fat 
percentage, fat mass, fat-free mass, waist circumference, 
hip circumference, and waist-to-hip ratio among obese ad-
olescent females. The results of this investigation support 
the conclusions of Zhang et al. (2020), who found a favor-
able connection between serum irisin levels and obesity 
markers in a middle-aged Chinese sample. This study ex-
tends the understanding of irisin’s role, similar to the asso-
ciations found by Shoukry et al. (2016) in obese patients 
with Type 2 Diabetes Mellitus. Tabak et al. (2017) discov-
ered beneficial associations between BMI, waist circumfer-
ence, and waist-to-hip ratio in people with metabolic syn-
drome, which supports the possible link between irisin and 
obesity indicators. However, the literature presents a di-
chotomy of evidence, as exemplified by Gonzalez-Gil et al. 
(2019), who identified an inverse connection in pediatric 
individuals with obesity and metabolic syndrome. Similarly, 
Tang et al. (2019) reported negative correlations in over-
weight and normal-weight individuals, while Jameel et al. 
(2015) found no significant relationship in women of aver-
age weight. These disparate findings emphasize the com-
plexities of irisin's interaction with obesity and the need for 
more study to understand its involvement in metabolic con-
trol. These findings may be due to differences in the criteria 
of subjects used. Prior research has predominantly focused 
on cohorts comprising pediatric individuals presenting with 
obesity and metabolic syndrome. Comparative studies have 
included participants categorized as overweight and of av-
erage weight, while others have specifically investigated fe-
males with a weight classification within the average range. 
In contrast, our study focused only on obese adolescent fe-
males. In light of the empirical evidence, it is posited that 
adipose tissue may serve as a principal contributor to irisin 
secretion in conjunction with muscular tissue, particularly 
within the demographic of obese female adolescents. Many 
academic studies have been systematically undertaken to 
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explore the potential correlation between the circulatory 
concentration of irisin and the manifestation of obesity, as 
substantiated by empirical evidence in existing scholarly 
publications (Zhang et al., 2020; Pardo et al., 2014). The 
bulk of studies indicates a constant positive connection be-
tween serum irisin concentrations and both body mass in-
dex (BMI) and body weight, with some studies showing 
conflicting results (Zhang et al., 2020; Shoukry et al., 
2016; Yin et al., 2020; Perakakis et al., 2017; Sahin-Efe 
et al., 2018). This trend persists even in cases of markedly 
elevated BMI (Pardo et al., 2014). Furthermore, irisin 
levels are associated with fat mass, fat-free mass, waist cir-
cumference, waist-to-hip ratio, and muscle mass (Tabak 
et al., 2017; Löffler et al., 2015; Crujeiras et al., 2014), 
a pattern that is also seen in Asian populations (Yin et al., 
2020; Jang et al., 2017; Zhang et al., 2020). The new 
study adds to the data by showing a robust positive con-
nection between serum irisin and adiposity indices in a 
sample of obese adolescent females. These findings sug-
gest irisin as a possible biomarker for obesity, as evidenced 
by body composition measurement using the TANITA 
Body Composition Analyzer. The investigation indicates a 
positive association between serum irisin concentrations 
and numerous indices of fat mass, including total fat mass 
in kilograms, relative fat percentage, and mass of fat-free 
tissue, also measured in kilograms. The research posits 
that adiposity may exert a regulatory influence on serum 
irisin concentrations. Consequently, it is hypothesized 
that beyond skeletal muscle mass, adipose tissue mass con-
stitutes a substantial determinant of the observed fluctua-
tions in serum irisin levels among obese adolescent fe-
males. 

Several limitations in this study need to be addressed 
to reinforce the conclusions of this research. Initially, it 
should be noted that the sample size of this study is rela-
tively limited, encompassing only 40 obese adolescent fe-
males. Consequently, it is imperative to expand the cohort 
size in subsequent studies to more comprehensively ascer-
tain the correlation between serum irisin concentrations 
and adiposity indicators among obese female adolescents. 
Second, this study was only cross-sectional, so it is still 
very vulnerable to information or bias in the research re-
sults. Third, the adiposity indicators used in this study 
were body weight, fat mass, fat percentage, free fat mass, 
waist circumference, body mass index, hip circumference, 
and waist-to-hip ratio; therefore, future research should 
include both direct and indirect adiposity indicators. 

 
Conclusions 
 
It can be inferred that serum irisin has a positive cor-

relation with adiposity markers but not with height. The 
reciprocal link between adiposity markers may influence 
serum irisin in women who develop obese following a sin-
gle session of exercise induction, perhaps leading to an in-
crease in fat browning. 

 

References 
 
Aktar, N., Qureshi, N. K., Ferdous, H. S. (2017). Obesity: 

A Review of Pathogenesis and Management Strategies 
in Adult. Delta Medical College Journal, 5(1), 35-48. 
https://doi.org/10.3329/dmcj.v5i1.31436. 

Akter, S., Rahman, M. M., Abe, S. K., & Sultana, P. 
(2014). Prevalence of diabetes and prediabetes and their 
risk factors among Bangladeshi adults: a nationwide 
survey. Bulletin of the World Health Organization, 92(3), 
204–213A. 
https://doi.org/10.2471/BLT.13.128371.  

Al-Daghri, N. M., Alokail, M. S., Rahman, S., Amer, O. 
E., Al-Attas, O. S., Alfawaz, H., Tripathi, G., Sabico, 
S., Chrousos, G. P., McTernan, P. G., & Piya, M. K. 
(2015). Habitual physical activity is associated with cir-
culating irisin in healthy controls but not in subjects with 
diabetes mellitus type 2. European journal of clinical inves-
tigation, 45(8), 775–781. 
https://doi.org/10.1111/eci.12468. 

Al Kibria G. M. (2019). Prevalence and factors affecting 
underweight, overweight and obesity using Asian and 
World Health Organization cutoffs among adults in 
Nepal: Analysis of the Demographic and Health Survey 
2016. Obesity research & clinical practice, 13(2), 129–136. 
https://doi.org/10.1016/j.orcp.2019.01.006.  

Anastasilakis, A. D., Polyzos, S. A., Saridakis, Z. G., Kyni-
gopoulos, G., Skouvaklidou, E. C., Molyvas, D., Va-
siloglou, M. F., Apostolou, A., Karagiozoglou-Lam-
poudi, T., Siopi, A., Mougios, V., Chatzistavridis, P., 
Panagiotou, G., Filippaios, A., Delaroudis, S., & Man-
tzoros, C. S. (2014). Circulating irisin in healthy, young 
individuals: day-night rhythm, effects of food intake and 
exercise, and associations with gender, physical activity, 
diet, and body composition. The Journal of clinical endo-
crinology and metabolism, 99(9), 3247–3255. 
https://doi.org/10.1210/jc.2014-1367.  

Basic Health Research. (2018). National Report on Basic 
Health Research. Jakarta: Kemenkes RI. 2018. Available 
at: http://www.kesmas.kemkes.go.id. 

Blüher, S., Panagiotou, G., Petroff, D., Markert, J., Wag-
ner, A., Klemm, T., Filippaios, A., Keller, A., & Man-
tzoros, C. S. (2014). Effects of a 1-year exercise and 
lifestyle intervention on irisin, adipokines, and inflam-
matory markers in obese children. Obesity (Silver Spring, 
Md.), 22(7), 1701–1708. 
https://doi.org/10.1002/oby.20739.  

Boström, P., Wu, J., Jedrychowski, M. P., Korde, A., Ye, 
L., Lo, J. C., Rasbach, K. A., Boström, E. A., Choi, J. 
H., Long, J. Z., Kajimura, S., Zingaretti, M. C., Vind, 
B. F., Tu, H., Cinti, S., Højlund, K., Gygi, S. P., & 

Spiegelman, B. M. (2012). A PGC1-α-dependent 
myokine that drives brown-fat-like development of 
white fat and thermogenesis. Nature, 481(7382), 463–
468. https://doi.org/10.1038/nature10777. 

Buscemi, S., Corleo, D., Vasto, S., Buscemi, C., Massenti, 
M. F., Nuzzo, D., Lucisano, G., Barile, A. M., Rosafio, 

https://doi.org/10.3329/dmcj.v5i1.31436
https://doi.org/10.2471/BLT.13.128371
https://doi.org/10.1111/eci.12468
https://doi.org/10.1016/j.orcp.2019.01.006
https://doi.org/10.1210/jc.2014-1367
http://www.kesmas.kemkes.go.id/
https://doi.org/10.1002/oby.20739
https://doi.org/10.1038/nature10777


2024, Retos, 58, 584-591 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

-589-                                                                                                                                                                                                     Retos, número 58, 2024 (septiembre)     

G., Maniaci, V., & Giordano, C. (2018). Factors asso-
ciated with circulating concentrations of irisin in the 
general population cohort of the ABCD study. Interna-
tional journal of obesity (2005), 42(3), 398–404. 
https://doi.org/10.1038/ijo.2017.255. 

Crujeiras, A. B., Pardo, M., Arturo, R. R., Navas-Carre-
tero, S., Zulet, M. A., Martínez, J. A., & Casanueva, F. 
F. (2014). Longitudinal variation of circulating irisin af-
ter an energy restriction-induced weight loss and fol-
lowing weight regain in obese men and women. Ameri-
can journal of human biology : the official journal of the Hu-
man Biology Council, 26(2), 198–207. 
https://doi.org/10.1002/ajhb.22493. 

Elizondo-Montemayor, L., Silva-Platas, C., Torres-Quin-
tanilla, A., Rodríguez-López, C., Ruiz-Esparza, G. U., 
Reyes-Mendoza, E., & Garcia-Rivas, G. (2017). Asso-
ciation of Irisin Plasma Levels with Anthropometric Pa-
rameters in Children with Underweight, Normal 
Weight, Overweight, and Obesity. BioMed research inter-
national, 2017, 2628968. 
https://doi.org/10.1155/2017/2628968.  

Ellefsen, S., Vikmoen, O., Slettaløkken, G., Whist, J. E., 
Nygaard, H., Hollan, I., Rauk, I., Vegge, G., Strand, 
T. A., Raastad, T., & Rønnestad, B. R. (2014). Irisin 
and FNDC5: effects of 12-week strength training, and 
relations to muscle phenotype and body mass composi-
tion in untrained women. European journal of applied 
physiology, 114(9), 1875–1888. 
https://doi.org/10.1007/s00421-014-2922-x.  

Fan, W., & Evans, R. M. (2017). Exercise Mimetics: Im-
pact on Health and Performance. Cell metabolism, 25(2), 
242–247. 
https://doi.org/10.1016/j.cmet.2016.10.022.  

Fatouros I. G. (2018). Is irisin the new player in exercise-
induced adaptations or not? A 2017 update. Clinical 
chemistry and laboratory medicine, 56(4), 525–548. 
https://doi.org/10.1515/cclm-2017-0674.  

GBD 2015 Obesity Collaborators, Afshin, A., Forouzanfar, 
M. H., Reitsma, M. B., Sur, P., Estep, K., Lee, A., 
Marczak, L., Mokdad, A. H., Moradi-Lakeh, M., 
Naghavi, M., Salama, J. S., Vos, T., Abate, K. H., 
Abbafati, C., Ahmed, M. B., Al-Aly, Z., Alkerwi, A., 
Al-Raddadi, R., Amare, A. T., … Murray, C. J. L. 
(2017). Health Effects of Overweight and Obesity in 
195 Countries over 25 Years. The New England journal of 
medicine, 377(1), 13–27. 
https://doi.org/10.1056/NEJMoa1614362. 

Gonzalez-Gil, A. M., Peschard-Franco, M., Castillo, E. C., 
Gutierrez-DelBosque, G., Treviño, V., Silva-Platas, 
C., Perez-Villarreal, L., Garcia-Rivas, G., & Elizondo-
Montemayor, L. (2019). Myokine-adipokine cross-talk: 
potential mechanisms for the association between 
plasma irisin and adipokines and cardiometabolic risk 
factors in Mexican children with obesity and the meta-
bolic syndrome. Diabetology & metabolic syndrome, 11, 63. 
https://doi.org/10.1186/s13098-019-0458-2. 

Hecksteden, A., Wegmann, M., Steffen, A., Kraushaar, J., 

Morsch, A., Ruppenthal, S., Kaestner, L., & Meyer, T. 
(2013). Irisin and exercise training in humans - results 
from a randomized controlled training trial. BMC 
medicine, 11, 235. https://doi.org/10.1186/1741-
7015-11-235.  

Hernández Bautista, R. J., Mahmoud, A. M., Königsberg, 
M., & López Díaz Guerrero, N. E. (2019). Obesity: 
Pathophysiology, monosodium glutamate-induced 
model and anti-obesity medicinal plants. Biomedicine & 
pharmacotherapy = Biomedecine & pharmacotherapie, 111, 
503–516. https://doi.org/10.1016/j.bio-
pha.2018.12.108. 

Huh, J. Y., Panagiotou, G., Mougios, V., Brinkoetter, M., 
Vamvini, M. T., Schneider, B. E., & Mantzoros, C. S. 
(2012). FNDC5 and irisin in humans: I. Predictors of 
circulating concentrations in serum and plasma and II. 
mRNA expression and circulating concentrations in re-
sponse to weight loss and exercise. Metabolism: clinical 
and experimental, 61(12), 1725–1738. 
https://doi.org/10.1016/j.metabol.2012.09.002. 

Jameel, F., Thota, R.N., Wood, L.G., Plunkett, B., & 
Garg, M.L. (2015). Sex-dependent association between 
circulating irisin levels and insulin resistance in healthy 
adults. Journal of Nutrition & Intermediary Metabolism, 2(3–
4), 86-92. 
https://doi.org/10.1016/j.jnim.2015.10.001. 

Jang, H. B., Kim, H. J., Kang, J. H., Park, S. I., Park, K. 
H., & Lee, H. J. (2017). Association of circulating irisin 
levels with metabolic and metabolite profiles of Korean 
adolescents. Metabolism: clinical and experimental, 73, 
100–108. 
https://doi.org/10.1016/j.metabol.2017.05.007. 

Khan, S., & Shah, A.J. (2017). Causes and Complication of 
Obesity among the Children International Journal of 
Nutrition and Health Sciences Causes and Complication 
of Obesity among the Children. Acta Scientific Nutritional 
Health, 1(1), 47-50. 

Kim, H. J., So, B., Choi, M., Kang, D., & Song, W. 
(2015). Resistance exercise training increases the ex-
pression of irisin concomitant with improvement of 
muscle function in aging mice and humans. Experimental 
gerontology, 70, 11–17. 
https://doi.org/10.1016/j.exger.2015.07.006.  

Kim, H. J., Lee, H. J., So, B., Son, J. S., Yoon, D., & Song, 
W. (2016). Effect of aerobic training and resistance 
training on circulating irisin level and their association 
with change of body composition in overweight/obese 
adults: a pilot study. Physiological research, 65(2), 271–
279. https://doi.org/10.33549/physiolres.932997.  

Lim, J. U., Lee, J. H., Kim, J. S., Hwang, Y. I., Kim, T. 
H., Lim, S. Y., Yoo, K. H., Jung, K. S., Kim, Y. K., & 
Rhee, C. K. (2017). Comparison of World Health Or-
ganization and Asia-Pacific body mass index classifica-
tions in COPD patients. International journal of chronic 
obstructive pulmonary disease, 12, 2465–2475. 
https://doi.org/10.2147/COPD.S141295.  

Liu, J. J., Wong, M. D., Toy, W. C., Tan, C. S., Liu, S., 

https://doi.org/10.1038/ijo.2017.255
https://doi.org/10.1002/ajhb.22493
https://doi.org/10.1155/2017/2628968
https://doi.org/10.1007/s00421-014-2922-x
https://doi.org/10.1016/j.cmet.2016.10.022
https://doi.org/10.1515/cclm-2017-0674
https://doi.org/10.1056/NEJMoa1614362
https://doi.org/10.1186/s13098-019-0458-2
https://doi.org/10.1186/1741-7015-11-235
https://doi.org/10.1186/1741-7015-11-235
https://doi.org/10.1016/j.biopha.2018.12.108
https://doi.org/10.1016/j.biopha.2018.12.108
https://doi.org/10.1016/j.metabol.2012.09.002
https://doi.org/10.1016/j.jnim.2015.10.001
https://doi.org/10.1016/j.metabol.2017.05.007
https://doi.org/10.1016/j.exger.2015.07.006
https://doi.org/10.33549/physiolres.932997
https://doi.org/10.2147/COPD.S141295


2024, Retos, 58, 584-591 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

-590-                                                                                                                                                                                                     Retos, número 58, 2024 (septiembre)     

Ng, X. W., Tavintharan, S., Sum, C. F., & Lim, S. C. 
(2013). Lower circulating irisin is associated with type 
2 diabetes mellitus. Journal of diabetes and its complica-
tions, 27(4), 365–369. 
https://doi.org/10.1016/j.jdiacomp.2013.03.002.  

Löffler, D., Müller, U., Scheuermann, K., Friebe, D., Ges-
ing, J., Bielitz, J., Erbs, S., Landgraf, K., Wagner, I. 
V., Kiess, W., & Körner, A. (2015). Serum irisin are 
regulated by acute strenuous exercise. The Journal of 
clinical endocrinology and metabolism, 100(4), 1289–1299. 
https://doi.org/10.1210/jc.2014-2932. 

Murawska-Cialowicz, E., Wojna, J., & Zuwala-Jagiello, J. 
(2015). Crossfit training changes brain-derived neu-
rotrophic factor and irisin levels at rest, after wingate 
and progressive tests, and improves aerobic capacity and 
body composition of young physically active men and 
women. Journal of physiology and pharmacology : an official 
journal of the Polish Physiological Society, 66(6), 811–821. 

Norheim, F., Langleite, T. M., Hjorth, M., Holen, T., 
Kielland, A., Stadheim, H. K., Gulseth, H. L., 
Birkeland, K. I., Jensen, J., & Drevon, C. A. (2014). 

The effects of acute and chronic exercise on PGC-1α, 
irisin and browning of subcutaneous adipose tissue in 
humans. The FEBS journal, 281(3), 739–749. 
https://doi.org/10.1111/febs.12619.  

Pardo, M., Crujeiras, A. B., Amil, M., Aguera, Z., Jimé-
nez-Murcia, S., Baños, R., Botella, C., de la Torre, R., 
Estivill, X., Fagundo, A. B., Fernández-Real, J. M., 
Fernández-García, J. C., Fruhbeck, G., Gómez-Am-
brosi, J., Rodríguez, R., Tinahones, F. J., Fernández-
Aranda, F., & Casanueva, F. F. (2014). Association of 
irisin with fat mass, resting energy expenditure, and 
daily activity in conditions of extreme body mass index. 
International journal of endocrinology, 2014, 857270. 
https://doi.org/10.1155/2014/857270. 

Pedersen, B. K., & Febbraio, M. A. (2012). Muscles, exer-
cise and obesity: skeletal muscle as a secretory organ. 
Nature reviews. Endocrinology, 8(8), 457–465. 
https://doi.org/10.1038/nrendo.2012.49.  

Perakakis, N., Triantafyllou, G. A., Fernández-Real, J. M., 
Huh, J. Y., Park, K. H., Seufert, J., & Mantzoros, C. 
S. (2017). Physiology and role of irisin in glucose home-
ostasis. Nature reviews. Endocrinology, 13(6), 324–337. 
https://doi.org/10.1038/nrendo.2016.221.  

Rambhojan, C., Bouaziz-Amar, E., Larifla, L., De-
loumeaux, J., Clepier, J., Plumasseau, J., Lacorte, J. 
M., & Foucan, L. (2015). Ghrelin, adipokines, meta-
bolic factors in relation with weight status in school-
children and results of a 1-year lifestyle intervention 
program. Nutrition & metabolism, 12, 43. 
https://doi.org/10.1186/s12986-015-0039-9.  

Raharjo, S. ., Giang, N. T., Azidin, R. M. F. R., Fitri, M., 
Yunus, M., & Pelana, R. (2024). Long-Term High-In-
tensity Plyometric Training Increases Muscle Strength 
and Power of The Lower Body in Young Healthy 
Males. Retos, 57, 324–329. 
https://doi.org/10.47197/retos.v57.104733.  

Rejeki, P. S., Pranoto, A., Widiatmaja, D. M., Utami, D. 
M., Izzatunnisa, N., Sugiharto, Lesmana, R., & Halim, 
S. (2024). Combined Aerobic Exercise with 
Intermittent Fasting Is Effective for Reducing mTOR 
and Bcl-2 Levels in Obese Females. Sports (Basel, 
Switzerland), 12(5), 116. 
https://doi.org/10.3390/sports12050116.  

Roca-Rivada, A., Castelao, C., Senin, L. L., Landrove, M. 
O., Baltar, J., Belén Crujeiras, A., Seoane, L. M., 
Casanueva, F. F., & Pardo, M. (2013). FNDC5/irisin is 
not only a myokine but also an adipokine. PLoS 
One, 8(4), e60563. https://doi.org/10.1371/jour-
nal.pone.0060563. 

Rosella, L. C., Kornas, K., Huang, A., Grant, L., 
Bornbaum, C., & Henry, D. (2019). Population risk 
and burden of health behavioral-related all-cause, 
premature, and amenable deaths in Ontario, Canada: 
Canadian Community Health Survey-linked mortality 
files. Annals of epidemiology, 32, 49–57.e3. 
https://doi.org/10.1016/j.annepidem.2019.01.009. 

Sahin-Efe, A., Upadhyay, J., Ko, B. J., Dincer, F., Park, K. 
H., Migdal, A., Vokonas, P., & Mantzoros, C. (2018). 
Irisin and leptin concentrations in relation to obesity, 
and developing type 2 diabetes: A cross sectional and a 
prospective case-control study nested in the Normative 
Aging Study. Metabolism: clinical and experimental, 79, 
24–32. 
https://doi.org/10.1016/j.metabol.2017.10.011. 

Shoukry, A., Shalaby, S. M., El-Arabi Bdeer, S., Mahmoud, 
A. A., Mousa, M. M., & Khalifa, A. (2016). Circulating 
serum irisin in obesity and type 2 diabetes mellitus. 
IUBMB life, 68(7), 544–556. 
https://doi.org/10.1002/iub.1511. 

Siantoro, G., Kartiko, D. C., Muhammad, M., Phanpheng, 
Y., Pramono, B. A., Kusuma, I. D. M. A. W., Tri-
ardhana, Y. A., Lestari, B., Samudra, F. E., & Pranoto, 
A. (2024). Moderate-intensity endurance training has 
higher effects suppression of oxidative stress secretion 
than strength training in obese students. Retos, 57, 291–
297. https://doi.org/10.47197/retos.v57.105307.  

Spinelli, A., Buoncristiano, M., Kovacs, V. A., Yngve, A., 
Spiroski, I., Obreja, G., Starc, G., Pérez, N., Rito, A. 
I., Kunešová, M., Sant'Angelo, V. F., Meisfjord, J., 
Bergh, I. H., Kelleher, C., Yardim, N., Pudule, I., Pet-
rauskiene, A., Duleva, V., Sjöberg, A., Gualtieri, A., 
… Breda, J. (2019). Prevalence of Severe Obesity 
among Primary School Children in 21 European Coun-
tries. Obesity facts, 12(2), 244–258. 
https://doi.org/10.1159/000500436.  

Stengel, A., Hofmann, T., Goebel-Stengel, M., Elbelt, U., 
Kobelt, P., & Klapp, B. F. (2013). Circulating levels of 
irisin in patients with anorexia nervosa and different 
stages of obesity--correlation with body mass index. 
Peptides, 39, 125–130. 
https://doi.org/10.1016/j.peptides.2012.11.014. 

Susanto, H., Sugiharto, Taufiq, A., Pranoto, A., & Dwi 
Trijoyo Purnomo, J. (2023). Dynamic alteration of 

https://doi.org/10.1016/j.jdiacomp.2013.03.002
https://doi.org/10.1210/jc.2014-2932
https://doi.org/10.1111/febs.12619
https://doi.org/10.1155/2014/857270
https://doi.org/10.1038/nrendo.2012.49
https://doi.org/10.1038/nrendo.2016.221
https://doi.org/10.1186/s12986-015-0039-9
https://doi.org/10.47197/retos.v57.104733
https://doi.org/10.3390/sports12050116
https://doi.org/10.1371/journal.pone.0060563
https://doi.org/10.1371/journal.pone.0060563
https://doi.org/10.1016/j.annepidem.2019.01.009
https://doi.org/10.1016/j.metabol.2017.10.011
https://doi.org/10.1002/iub.1511
https://doi.org/10.47197/retos.v57.105307
https://doi.org/10.1159/000500436
https://doi.org/10.1016/j.peptides.2012.11.014


2024, Retos, 58, 584-591 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

-591-                                                                                                                                                                                                     Retos, número 58, 2024 (septiembre)     

plasma levels of betatrophin in younger female onset 
obesity post acute moderate-intensity exercise training. 
Saudi journal of biological sciences, 30(2), 103546. 
https://doi.org/10.1016/j.sjbs.2022.103546.  

Tabak, O., Simsek, G., Erdenen, F., Sozer, V., Hasoglu, 
T., Gelisgen, R., Altunoglu, E., Muderrisoglu, C., 
Senyigit, A., & Uzun, H. (2017). The relationship be-
tween circulating irisin, retinol binding protein-4, adi-
ponectin and inflammatory mediators in patients with 
metabolic syndrome. Archives of endocrinology and metab-
olism, 61(6), 515–523. 
https://doi.org/10.1590/2359-3997000000289. 

Tang, L., Tong, Y., Zhang, F., Chen, G., Zhang, Y. C., 
Jobin, J., & Tong, N. (2019). The association of circu-
lating irisin with metabolic risk factors in Chinese 
adults: a cross-sectional community-based study. BMC 
endocrine disorders, 19(1), 147. 
https://doi.org/10.1186/s12902-019-0479-8. 

Tsuchiya, Y., Ando, D., Goto, K., Kiuchi, M., Yamakita, 
M., & Koyama, K. (2014). High-intensity exercise 
causes greater irisin response compared with low-
intensity exercise under similar energy consumption. 
The Tohoku journal of experimental medicine, 233(2), 135–

140. https://doi.org/10.1620/tjem.233.135.  
WHO Expert Consultation (2004). Appropriate body-mass 

index for Asian populations and its implications for pol-
icy and intervention strategies. Lancet (London, England), 
363(9403), 157–163. 
https://doi.org/10.1016/S0140-6736(03)15268-3.  

World Health Organization (WHO) (2022). Obesity. Ge-
neva: WHO Press. Available at: 
https://www.who.int/health-topics/obe-
sity#tab=tab_1. 

Yin, C., Hu, W., Wang, M., Lv, W., Jia, T., & Xiao, Y. 
(2020). Irisin as a mediator between obesity and vascu-
lar inflammation in Chinese children and adolescents. 
Nutrition, metabolism, and cardiovascular diseases : NMCD, 
30(2), 320–329. https://doi.org/10.1016/j.nu-
mecd.2019.09.025. 

Zhang, R., Fu, T., Zhao, X., Qiu, Y., Hu, X., Shi, H., & 
Yin, X. (2020). Association of Circulating Irisin Levels 
with Adiposity and Glucose Metabolic Profiles in a Mid-
dle-Aged Chinese Population: A Cross-Sectional Study. 
Diabetes, metabolic syndrome and obesity : targets and ther-
apy, 13, 4105–4112. 
https://doi.org/10.2147/DMSO.S275878.

 
 
 
 
 
Datos de los/as autores/as: 
 

Bayu Agung Pramono bayupramono@unesa.ac.id Autor/a   

Adi Pranoto adi.pranoto-2020@fk.unair.ac.id Autor/a   

I Dewa Made Aryananda Wijaya Kusuma dewawijaya@unesa.ac.id Autor/a   

Ghana Firsta Yosika ghana.firsta@fkip.untan.ac.id Autor/a   

Yanyong Phanpheng yanyong.pha@lru.ac.th Autor/a   

Ahmad Syahru Mubarok Harisman syahru7@gmail.com Traductor/a   
 

https://doi.org/10.1016/j.sjbs.2022.103546
https://doi.org/10.1590/2359-3997000000289
https://doi.org/10.1186/s12902-019-0479-8
https://doi.org/10.1620/tjem.233.135
https://doi.org/10.1016/S0140-6736(03)15268-3
https://www.who.int/health-topics/obesity#tab=tab_1
https://www.who.int/health-topics/obesity#tab=tab_1
https://doi.org/10.1016/j.numecd.2019.09.025
https://doi.org/10.1016/j.numecd.2019.09.025
https://doi.org/10.2147/DMSO.S275878

