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Introduction and Purpose: Various strategies have been utilized by researchers to
improve physical condition and muscle growth in non-athletes. Resistance training,
as the primary exercise method that enhances anabolic hormones and promotes
muscle growth, has been extensively studied. Therefore, this study aimed to examine
the effect of two training methods, flat-pyramid and double-pyramid, on the
follistatin-to-myostatin ratio and IGF-1 in non-athletic men.

Materials and methods: This study was semi-experimental. The sample consisted
of 30 non-athletic men aged 18 to 25 years with a body mass index (BMI) of 18-25
kg/m2. The training protocol for the flat-pyramid and double-pyramid groups was
conducted over twelve weeks, with three to five sessions per week. In the flat-
pyramid model, participants performed each exercise in seven training sets after a
warm-up. The double-pyramid group followed the same exercises but performed
them in eight consecutive sets. Blood samples (10 cc) were collected from the cubital
vein before and after the study to assess hormonal levels. Repeated measures analysis
was used for statistical analysis at a significance level of P<0.05.

Results: he results indicated that 12 weeks of flat-pyramid and double-pyramid
training led to a significant increase in the follistatin-to-myostatin ratio and IGF-1
compared to the control group (P<0.05); however, the difference between the two
training groups was not statistically significant (P>0.05).

Discussion and Conclusion: Implementing resistance training protocols based on
pyramid models, regardless of the specific pyramid type, can enhance anabolic
hormones and muscle growth in non-athletic individuals living under stressful
conditions.

Key Words: Flat-pyramid training, Double-pyramid training, Follistatin, Myostatin,
IGF-1
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Extended Abstract

1. Introduction and Purpose

Progress in muscular growth and body composition
improvement, particularly among non-athletes, can
significantly enhance health, physical fitness, and
reduce the incidence of various ailments, including
cardiovascular diseases. With the continuous
advancement of sports equipment, various exercises
are employed; however, it is evident that nearly all
medical and sports science fields consider muscle
strength to be essential for improving health, physical
performance, and quality of life. Existing reports
indicate that an increase in Follistatin gene expression
in mice has led to a significant increase in their muscle
mass. Conversely, myostatin inhibits the proliferation
of satellite cells, which is necessary for hypertrophy.
Previous research has shown that following resistance
exercises, the expression of the myostatin gene in
skeletal muscles decreases. Myostatin impacts various
aspects of muscle growth; it is synthesized in muscle
cells, enters the bloodstream, and inhibits muscle
growth and differentiation by binding to its receptor in
muscle tissue. Follistatin, a member of the large TGF-
B family—the largest family of secreted growth,
differentiation, and homeostasis factors in the body—
is released from various parts of the body. Research
has indicated that myostatin performs multiple
functions, including inhibiting muscle growth and
regulating energy homeostasis and metabolism,
making the responses of this protein to exercise
significant. Growth hormone exerts many of its effects
on skeletal muscle through its influence on IGF-1, a
powerful growth factor that can induce dramatic
changes in strength and muscle mass. Studies
examining changes in IGF-1 levels following
resistance training have reported conflicting findings
(Jiang et al., 2020; Yin et al., 2020), with some studies
indicating increases in IGF-1 and others showing no
change. Therefore, this study aimed to investigate the
effects of two training methods—flat and double
pyramid training—on the ratio of Follistatin to
myostatin and IGF-1 in non-athletes.

2. Materials and Methods

A This semi-experimental research was applied,
utilizing a pre-test and post-test design. The sample
consisted of 30 non-athletic men aged 18-25 years,
with a body mass index of 18-25 kg/m?, who were
targeted, available, and randomly selected for the
research groups. The sample size was determined
using G-Power software (version 3.0.10) for intra-
group and inter-group variance analysis with repeated
measures, considering a type | error rate of 0.05, a
power of 0.80, and an effect size of 0.25, resulting in

a statistical sample of 10 participants. The groups
included the flat pyramid group (10 participants), the
double pyramid group (10 participants), and the
control group (10 participants). The training protocol
for the flat and double pyramid groups was conducted
over twelve weeks, with three to five sessions per
week. In the flat pyramid pattern, subjects performed
each movement seven times after warming up. The
double pyramid group performed the same movements
eight consecutive times. Blood samples (10 cc) were
taken from the cubital vein at the beginning and end of
the study to measure hormone levels in the subjects.
3. Results

The results demonstrated that 12 weeks of flat and
double pyramid training produced a significant
increase in the ratio of Follistatin to myostatin
(P<0.001) and IGF-1 (P<0.001) compared to the
control group, but this difference was not significant
between the two training groups.(<0.001) and IGF-1
(P<0.001) compared to the control group; however,
this difference was not significant between the two
training groups.

4. Conclusions

The use of flat and double pyramid resistance training
protocols, regardless of the type of pyramid, can
enhance anabolic hormones and promote muscle
growth in non-athletes, such as soldiers living in
stressful conditions.
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1. myostatin/Smad signaling pathway
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