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ABSTRACT

Background: Given the secretion of myokines from muscle tissue during
exercise and their relationship with muscle strength development, the present
study aimed to investigate the relationship between muscle strength and serum
levels of irisin, brain-derived neurotrophic factor, myostatin and follistatin in
inactive men and women following 12 weeks of strength training.

Methods: In this quasi-experimental study, 10 women (age: 37.6+6.09 years,
weight: 80.5+20.76 kg) and 20 men (age: 39.6+6.05 years, weight: 84.89+5.67
kg) voluntarily participated. The subjects performed 12 weeks of strength
training, 3 sessions per week, with an intensity of 65 to 80% of maximum
strength. Blood samples were taken for measurement of irisin, brain-derived
neurotrophic factor, myostatin, and follistatin by ELISA.

Results: Strength training significantly increased serum irisin, serum BDNF,
follistatin and significantly decreased myostatin and fat percentage in both male
and female groups (p<0.05). There was also a positive and significant
relationship between lower body strength and irisin in women (p=0.040) and
upper body strength in women and BDNF (p=0.038). The results in the male
group showed a significant and positive relationship between serum irisin levels
with upper and lower body strength and follistatin with lower body strength
(p<0.05).

Conclusion: According to the results of the study, strength training in inactive
individuals reduces serum levels of myostatin , increases secretion and serum
levels of irisin, BDNF, follistatin, and increases muscle strength.
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Extended Abstract

Background: Sedentary behavior is linked to an
increased risk of non-communicable diseases
such as cardiovascular disease, stroke, and
diabetes, as well as reduced muscle mass and
functional capacity, potentially leading to
impaired balance and postural control. To
mitigate these risks and promote independent,
active living, regular physical activity,
particularly strength training, is crucial.
Strength training induces neural and molecular
adaptations, alters gene expression related to
muscle growth, and increases the synthesis and
release of biological mediators like myokines.
Brain-Derived Neurotrophic Factor (BDNF) is
a key molecular factor in exercise-induced
benefits, influencing muscle metabolism,
strength, and regenerative processes. lIrisin,
another exercise-induced myokine derived from
fibronectin, may also play a role by potentially
mediating the impact of physical activity on
BDNF expression. Irisin facilitates
communication between muscles and other
tissues, reduces systemic inflammation,
maintains bone homeostasis, and modulates
metabolic processes and nervous system
function. Moreover, Myostatin and Follistatin,
signaling pathways also involved in muscle
hypertrophy.

While previous research has primarily focused
on the metabolic and cognitive roles of Irisin
and BDNF, this study aims to investigate the
potential association between Irisin and BDNF
with strength gains following exercise.
Additionally, this study evaluated Myostatin
and Follistatin as factors affecting hypertrophy
that appear to be affected by exercise depending
on gender. The present study aims to investigate
the relationship between muscular strength and
serum levels of Myostatin, Follistatin, Irisin,
and Brain-Derived  Neurotrophic  Factor
between inactive men and women following 12
weeks of strength training.

Methods: This quasi-experimental study was
conducted in Arak, Iran. The research
population consisted of 430 residents of Arak
(173 women and 254 men) aged 30-52 years
who had not participated in any regular exercise
program in the past year. Inclusion criteria
were: non-pregnancy, absence of
cardiovascular, liver, or other specific diseases,

and ability to perform exercises. After screening
based on these criteria and considering the
greatest similarity in terms of body
characteristics, 30 volunteers (10 women and
20 men) were purposefully selected. Exclusion
criteria included: the use of any medication
affecting the research results, musculoskeletal
injuries, and pregnancy. After completing
medical examinations, all subjects were
informed about the study’s objectives,
procedures, and timeline, including the blood
sampling method. Written informed consent
was obtained from all participants. The
anthropometric characteristics of all subjects
were measured and recorded by the researcher.
Before starting the training protocol, the
exercise group participants attended a separate
session at the gym to familiarize themselves
with the training program and perform a one-
repetition maximum (1RM) test for bench
press, leg press, leg extension, shoulder press,
and bicep curl exercises. To ensure safety, all
training phases, including warm-up, cool-down,
main exercise, and proper execution techniques,
were supervised by two coaches (female for
female subjects and male for male subjects)
with the researcher present at the Takhti Sports
Hall in Arak.

The training program included upper body
exercises (shoulder press, bent-over barbell
row, crunches, bench press, bicep curl) and
lower body exercises (45-degree leg press, 45-
degree calf press, leg extension). The exercise
group performed strength training for 12 weeks,
three sessions per week, for one hour per
session.

Blood samples were taken by an experienced
laboratory technician from all subjects both
before and after the training protocol. 5 ml of
venous blood was drawn from all subjects in a
seated position. The collected samples were
placed in tubes containing anticoagulant (EDTA
3mg/ml) and centrifuged for 15 minutes at 3000
rpm to separate serum from plasma. The
separated serum was stored at -80°C until
measurement of the variables of interest. Serum
levels of Myostatin, Follistatin, Irisin, and
BDNF were measured using ELISA Kkits
according to the manufacturer’s instructions.
Results:  Strength  training  significantly
increased serum irisin, serum Brain-Derived
Neurotrophic  Factor (BDNF), follistatin
concentrations, and significantly decreased
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myostatin and fat percentage in both male and
female groups (p<0.05). A positive and
significant correlation was also found between
lower body strength and irisin in women
(p=0.040), and between upper body strength
and BDNF in women (p=0.038). The results in
the male group showed a significant and
positive association between serum irisin levels
and both upper and lower body strength, as well
as between follistatin and lower body strength
(p<0.05).

Conclusion: This study demonstrates the
multifaceted benefits of strength training on
hormonal and body composition profiles in
both men and women. Our findings indicate
that strength training significantly elevates
serum irisin, BDNF, and follistatin levels while
concurrently reducing myostatin concentrations
and body fat percentage. In conclusion, these
results underscore the potential of strength
training as an effective intervention to modulate
key factors associated with muscle growth.
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