[ Downloaded from sjimu.medilam.ac.ir on 2025-10-31 ]

Journal of Ilam University of Medical Sciences

JIUMS

P-ISSN: 1563-4728
E-ISSN: 2588-3135

Examining changes in serum levels of Irisin and Brain-Derived
Neurotrophic Factor in inactive middle-aged men in two phases of

Rezvan Afshar !

, Masoud Rahmati *

training and detraining

, Rahim Mirnasouri !

* Dept of Physical Education and Sports Sciences, Faculty of Literature and Humanities, Lorestan University,

Khorramabad, Iran

Article Info

ABSTRACT

Article type:
Research article

Article History:
Received: Oct. 28, 2024
Received in revised form:

Feb. 16, 2025
Accepted: Mar. 11, 2025
Published Online: Jul. 27, 2025

* Correspondence to:

Masoud Rahmati

Dept of Physical Education and
Sports  Sciences, Faculty of
Literature and  Humanities,
Lorestan University,
Khorramabad, Iran

Email:
rahmati.mas@Iu.ac.ir

Introduction:  Resistance training increases irisin and brain-derived neurotrophic factor
secretion, impacting myogenic regulatory factors and muscle function, but maintaining these
adaptations remains a challenging challenge. Accordingly, the present study was designed to
investigate changes in serum irisin and brain-derived neurotrophic factor levels in inactive
middle-aged men during two phases of training and detraining.

Materials & Methods: This quasi-experimental study was conducted on middle-aged men with
an average age of 39.87+6.05 years. The exercise protocol was performed 3 times a week for
12 weeks, and then 24 weeks of detraining were performed. Irisin and brain-derived
neurotrophic factor were measured on 3 occasions before the start of training, at 12 and 36
weeks. Repeated measures ANOVA and independent t-tests were used in SPSS V.27 with
significance set at p<0.05.

Results: Serum levels of Irisin, brain-derived neurotrophic factor, and muscle strength
increased significantly after 12 weeks in the training group compared to the control group
(p=0.001). However, 24 weeks of detraining led to a significant decrease in irisin and muscle
strength to baseline levels, and no difference was observed between the training and control
groups (p=0.001). While despite the significant decrease of brain-derived neurotrophic factor
in the training group following detraining (p=0.001), the level of brain-derived neurotrophic
factor in the training group remained higher than the control group (p=0.052), and a significant
difference between the training group and control was observed (p=0.001).

Conclusion: Resistance training can improve muscle strength and increase irisin and brain-
derived neurotrophic factor secretion in middle-aged people.
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Introduction

increase in body fat (4,5). Given the importance
of this issue, the present study was designed to

Resistance training is known to be a key
factor in improving general health and physical
performance (1). During this training, the
secretion of hormones such as irisin from
muscles and brain-derived neurotrophic factor
(BDNF) increases, both of which are involved
in the regulation of myogenesis and muscle
function (2). However, maintaining these
positive adaptations during periods of physical
inactivity (non-training) is a significant
challenge (3). Non-training can lead to loss of
training benefits, loss of muscle mass, and an

investigate the effect of 12 weeks of resistance
training followed by 24 weeks of non-training
on serum irisin and BDNF levels in inactive
middle-aged men.

Methods

This quasi-experimental study was
conducted on 40 inactive middle-aged men
(mean age 39.87+6.05 years). Participants were
randomly divided into two groups: resistance
training and control. The training protocol
consisted of 12 weeks of moderate-intensity
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resistance training, 3 times a week. After the
training period, a 24-week period of non-
training was implemented for the training
group. Serum irisin and BDNF levels, as well as
muscle strength (using the 1RM test) and
anthropometric indices (weight and body fat
percentage), were measured in three stages:
before the start of training (baseline), after 12
weeks of training, and after 24 weeks of non-
training (week 36). SPSS V.27 software was
used to analyze the data. Repeated measures
analysis of variance (RM-ANOVA) was used to
compare within-group changes, and one-way
analysis of variance (one-way ANOVA) was
used for between-group comparisons at a
significance level of p<0.05.

Results

The results showed that after 12 weeks of
resistance training, serum irisin, BDNF, and
muscle strength levels in the training group
increased significantly compared to the control
group (p=0.001). Also, this training period led
to an increase in upper and lower body strength
and a decrease in body weight and body fat
percentage. However, during the 24-week
period of non-training, irisin and muscle
strength levels in the training group decreased
significantly and returned to baseline levels, so
that no significant difference was observed with
the control group (p=0.001). In contrast,
although BDNF levels also decreased
significantly after non-training in the training
group (p=0.001), they still remained
significantly higher than the control group
(p=0.052).

Conclusion

The findings of this study suggest that
resistance training for 12 weeks can effectively
improve muscle strength and increase serum
irisin and BDNF levels in inactive middle-aged
men. These changes are associated with
improvements in body composition (weight and
fat loss). However, the sustainability of these
adaptations is limited in the face of a long period
of inactivity (24 weeks), with irisin and muscle
strength levels returning to pre-training levels.
This highlights the critical importance of
maintaining regular physical activity to
maintain the benefits of exercise. The decrease
in BDNF levels during the inactivity period also
indicates the sensitivity of this factor to changes
in physical activity levels. Taken together, these
results highlight the need for regular resistance

training planning and implementation to
achieve lasting health benefits.
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