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Introduction and Purpose: Follistatin, myostatin, and irisin are key proteins
involved in the regulation of muscle hypertrophy and atrophy. This study aimed to
compare the effects of eight weeks of high-intensity interval training (HIIT) and
resistance training on serum levels of myostatin, follistatin, and irisin in young
athletic and non-athletic women.

Materials and Methods: A total of 48 women aged 18 to 25, both athletic and non-
athletic, were randomly assigned into four experimental groups (n=12 per group):
athletic-HIIT, athletic-resistance training, non-athletic-HIIT, and non-athletic-
resistance training. The participants in the training groups performed their
respective exercise protocols three times per week for eight weeks. The HIIT
protocol included three sets of the RAST protocol, in which each participant
sprinted six 35-meter intervals at maximum speed per set. The number of sets was
progressively increased: one additional set per week up to week four, and then one
additional set every two weeks from week five to week eight, reaching a total of
eight sets. The resistance training group performed eight resistance exercises in a
circuit format during each session. In the first two weeks, exercises were performed
at 65-75% of 1RM (equivalent to 10-12 repetitions), and from week three onward,
intensity was increased to 80-85% of 1RM (equivalent to 4-6 repetitions). Paired
t-tests and ANOVA were used to compare pre- and post-test within-group
differences, and the Bonferroni test was applied for between-group comparisons.
Statistical significance was set at P<0.05.

Results: In all four groups, post-test results showed an increase in the mean serum
levels of follistatin and irisin and a decrease in myostatin compared to pre-test
levels, with greater improvements observed in athletic participants (P<0.05).
ANOVA results indicated no significant differences among the four groups in
serum myostatin and follistatin levels (P>0.05). However, significant differences
were found in serum irisin levels: between the athletic-resistance group and both
the non-athletic-HIIT and non-athletic-resistance groups (P<0.05), as well as
between the athletic-HIIT group and both non-athletic groups. A significant
difference was also observed between the non-athletic-HIIT and non-athletic-
resistance groups (P<0.05).

Discussion and Conclusion: It appears that eight weeks of high-intensity interval
and resistance training can reduce myostatin and increase follistatin and irisin serum
levels in both athletic and non-athletic young women. These improvements were
more pronounced in the athletic participants.
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Extended Abstract

1. Introduction and Purpose

Skeletal muscle plays a vital role not only in posture
and movement but also as an endocrine organ through
the secretion of signaling molecules known as
myokines. These molecules include autocrine,
paracrine, and endocrine factors that influence muscle
function and systemic health. Among the key
myokines, myostatin is recognized as a negative
regulator of muscle growth; elevated levels of
myostatin are associated with muscle atrophy, while
its inhibition promotes hypertrophy. Myostatin
primarily functions by binding to ActRIIA and
ActRIIB receptors. Another important regulator is
follistatin, a glycoprotein that antagonizes myostatin
by binding to its receptors, thereby promoting muscle
growth and tissue regeneration. Irisin, a more recently
discovered adipomyokine, facilitates communication
between muscles and other tissues and is linked to
energy metabolism and the browning of white fat.
Although its role in chronic exercise remains debated,
it is generally believed to support physical
performance by enhancing metabolic efficiency.
Exercise—especially resistance training and high-
intensity interval training (HIIT)—is considered a
non-pharmacological approach to enhancing muscle
mass and health by modulating myokine levels.
Resistance training tends to lower myostatin while
increasing follistatin and irisin, whereas HIIT can
improve hormonal adaptations and body composition.
Previous research has shown varying effects of these
training modalities on myokines; however, no studies
have compared the effects of resistance and HIT
protocols on myostatin, follistatin, and irisin levels in
both trained and untrained female participants. This
gap in the literature motivated the present study, which
aims to investigate and compare the effects of these
two training methods on key myokines in athletic and
non-athletic girls.

2. Materials and Methods

This study employs a quasi-experimental design and is
classified as applied research. Forty-eight female
athletes and non-athletes, aged 18 to 25 from Tabas
city, were purposefully selected and randomly divided
into four experimental groups: 12 athletes in the HIIT
training group, 12 athletes in the resistance training
group, 12 non-athletes in the HIIT training group, and
12 non-athletes in the resistance training group.
Participants in the training groups engaged in
specialized exercises three times a week for eight
weeks. The exercise protocol for the HIIT training
group consisted of three sets of the Rast protocol,

where each set involved running a distance of 35
meters at maximum speed in six intervals, with a ten-
second rest between each interval. After completing a
set, participants rested for five minutes before starting
the next set. The exercise intensity progressed, with
one set added per week until the fourth week, and one
additional set introduced every two weeks from the
fifth to the eighth week, ultimately reaching eight sets.
The resistance training group performed three sessions
per week, each consisting of eight stations arranged in
a circular pattern. The resistance movements included
eight exercises targeting both upper and lower body,
practiced for two weeks at an intensity of 75-65% of
1RM (one-repetition maximum), equivalent to 10-12
maximum repetitions, before increasing to 85-80% of
1RM, corresponding to 4-6 maximum repetitions. The
Shapiro-Wilk and Levene tests were utilized to assess
normal distribution and the equality of variances,
respectively. To compare intra-group changes
between the pre-test and post-test stages in the training
groups, the dependent t-test and ANOVA were
applied, considering data normality. Differences
between groups were examined using the Bonferroni
test. Statistical analyses were conducted using SPSS
version 24 software, with a significance level set at
P<0.05.

3. Results

The comparison of post-test and pre-test results across
four groups revealed an increase in the mean serum
follistatin and irisin indices and a decrease in mean
myostatin levels among both young athletes and non-
athletes. Additionally, the performance of the athlete
groups was superior to that of the non-athletes
(P=0.001). ANOVA results indicated no significant
difference in serum myostatin and follistatin among
the four groups (P>0.05). However, a significant
difference was observed in serum irisin levels between
the resistance training group of athletes and the
interval training group of non-athletes. Furthermore,
there was a notable difference between the interval
training group of athletes and the interval training
group of non-athletes, as well as between the interval
training group of non-athletes and the resistance
training group of non-athletes (P<0.05). The findings
of this study demonstrated that after 8 weeks of regular
training, all four groups (athletes and non-athletes
engaged in resistance training and high-intensity
interval training) exhibited significant improvements
in biochemical indices related to muscle health. These
changes suggest the positive effects of both types of
exercise on enhancing the body's hormonal and
metabolic status. Although both forms of exercise
effectively improve hormonal levels, the training of
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athletes, in particular, leads to more pronounced
increases in irisin, which may be linked to improved
metabolic function, muscle adaptations, and better
body composition.

4. Conclusions

This study's results indicate that exercise training,
particularly resistance and high-intensity interval
training (HIIT), significantly affects the levels of key
myokines such as myostatin, follistatin, and irisin, thus
improving the metabolic and muscular status of
individuals. The most important finding is the positive
impact of exercise training on reducing myostatin
(which inhibits muscle growth) while increasing
follistatin and irisin, both of which contribute to
muscle growth, repair, and the regulation of energy
metabolism. Furthermore, exercise training in athletes
demonstrated a greater effect on elevating irisin levels
and enhancing muscle function compared to non-
athletes. These results underscore the importance of
incorporating resistance training and HIIT into
training programs to improve muscle health and
hormonal regulation, particularly for individuals
aiming to enhance physical performance and body
composition. Therefore, it is recommended that
individuals, especially those engaged in regular
physical activities, leverage this type of training to
boost their muscular and metabolic function.
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