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Introduction: sports exercises are known to be desirable for the improvement of
many people in society. The subject of this research was the effect of 12 weeks of
combined exercises with katsu on some growth factors in young women.

Method: The statistical population of this research was inactive young women from
Mashhad City. Among them, 45 inactive people were randomly assigned into three
combined training + katsu (15 people), combined training + without katsu (15
people), and control (15 people) groups. The current research was quasi-experimental
with a pre-test and post-test design. The combined training group performed three
consecutive sessions of resistance and aerobic exercises per week. The combined
training group with katsu performed resistance exercises by implementing a cuff with
the intensity of 20% of one maximum repetition (1RM) at the beginning of the
training and aerobic training with 45% of the maximum heart rate (HRmax). the
combined training group without katsu, performed resistance training with 80% of
1RM and aerobic training with 45% of HRmax. the combined training group with
katsu and the combined training group without katsu only performed the combined
exercises. The data were analyzed using T-test, one-way analysis of variance test,
and Bonferroni's post hoc test at a significance level of P<0.05 via SPSS software
version 21.

Results: Statistical results showed that twelve weeks of combined training with and
without katsu increased the levels of IGF-1, follistatin and decreased myostatin in
young women (P=0.05).

Conclusion: According to the results of this research, combined exercises with katsu
are desirable in increasing the growth factors of young women and are effective in
improving their health status.
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E'Xtended Abstract

Introduction

One of the most important organs during sports
activities is the skeletal muscle which has many
functions, including maintaining body position, and
movement, and meeting metabolic needs. In particular,
the skeletal system constitutes about half of the body
weight acts as the main site of glucose metabolism, and
has a determining role in the amount of basal
metabolism. Among these, there are growth factors that
play an important role in strengthening muscles. These
growth factors are myostatin, follistatin, and insulin-like
factor 1 (IGF-1). Myostatin plays an important role in
controlling muscle mass. Animal and human studies
show the negative regulatory role of myostatin in
skeletal muscle growth. Before being synthesized as a
precursor protein in skeletal muscle, myostatin
undergoes 2 proteolytic processes for the main purpose
of sending messages; That is, suppressing the
proliferation and differentiation of satellite cells and
ultimately inhibiting muscle growth. However,
Myostatin has the opposite effect. Follistatin and
myostatin are strongly influenced by people's lifestyle
and physical activity levels. Another important hormone
in the body is the growth hormone IGF-1, which
increases metabolism and plays an essential role in
protein synthesis. It has been reported that IGF-1 has a
direct relationship with muscle growth and increasing
muscle volume. Training intensity is also considered
one of the main variables in the training design. This
variable is more important for people who do not have
enough ability to do exercises and have little history of
doing sports activities. Therefore, the effectiveness of
alternative training methods has been studied. One
alternative to high-intensity interval training is low-
intensity resistance training along with katsu. According
to the stated information, this question was raised for the
researcher whether 12 weeks of combined exercises
with katsu affect some growth factors in young women.

Methods

The current research was conducted in a semi-
experimental way with a pre-test and post-test design.
The statistical sample of this research consisted of 45
inactive young women (mean age: 28.11 + 3.31 years)
who were selected conveniently and were randomly
assigned into three combined training + katsu (15
people), combined training + without katsu (15 people),
and control (15 people) groups. The combined training
group performed three consecutive sessions of
resistance and aerobic exercises per week. The
combined training group with katsu performed
resistance exercises with implementation of a cuff with
the intensity of 20% of one maximum repetition (1RM)
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at the beginning of the training and aerobic training with
45% of the maximum heart rate (HRmax). the combined
training group without Kkatsu, peformed resistance
training with 80% of 1RM and aerobic training with
45% of HRmax. the combined training group with katsu
and the combined training group without katsu only
performed the combined exercises. Both groups did 10
minutes of walking on the treadmill as a warm-up and 5
minutes of stretching as a cool-down part. The
combined training group with katsu and the combined
training group without katsu performed the exercises
three days a week for twelve weeks. Statistical methods
of one-way analysis of variance, post-hoc exogenous
test and T-test were used to analyze the data.

Results

The results of the present study showed that 12 weeks of
combined training with katsu caused a significant
increase in follistatin and IGF-1 and a significant
decrease in myostatin (P<0.05). The results of the paired
t-test showed that for each study variable, the within-
group changes were also significant (P<0.05). Also, the
results of Bonferroni's post hoc test showed no
significant difference in the research variables between
groups of combined exercise + katsu and combined
exercise (P>0.05). However, a significant difference
was observed between the experimental groups and the
control group (P<0.05).

Conclusion

This study showed that 12 weeks of combined training
with Katsu increases IGF-1, and follistatin and
decreases myostatin. According to these results, the
combined exercises with Katsu improved the health
status of participants of this study by creating
intracellular and extracellular mechanisms, creating
physiological and anatomical changes.
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