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Abstract

Aim: It seems that people under the influence of the secretion of some growth factors benefit from
different training adaptations in terms of developing strength and increasing muscle mass. Therefore,
this study aims to investigate the effect of 12 weeks of resistance training on the serum levels of
FGF6 and MyoD in middle-aged men and women. Methods: In a semi-experimental study, 40
middle-aged men and women in Arak City (age: 38.27+6.03 years, weight: 77.12+11.28 kg, height:
174.05+7.24 cm) were randomly selected and placed in two experimental groups (n: 30) and control
(n: 10). The training program included 12 weeks of resistance training in 3 sessions per week with
an intensity of 65-80% of one repetition maximum (1RM). Blood sampling was done in 4 periods,
before training and following it in the 4th, 8th, and 12th week of training, and the serum
concentration of FGF-6 and MyoD were measured by the ELISA method. After checking the
normality of the data, a repeated measure one-way ANOVA, and Bonferroni's post hoc test were
used at a significance level of P<0.05. Results: Resistance training in all three training periods
(weeks 4, 8, and 12) caused a significant increase in the serum concentration of FGF6 (P=0.001),
the serum concentration of MyoD (P=0.001), and these changes coincided with the improvement of
the maximum strength of the participants. Also, exercise decreased body fat percentage (P=0.021)
in middle-aged men and women. Conclusions: Performing resistance exercises can have positive
effects on the plasma levels of FGF6 and MYoD in elderly men and women, due to the direct
relationship between FGF6 and MyoD with increasing maximum strength, it is suggested that
trainers and sports experts pay special attention to the necessity of performing resistance exercises
in the design of various sports exercises.
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The effect of 12 weeks of resistance training on ... 68

Extended abstract

Background& purpose: Aging is associated with progressive changes in the strength and quality of skeletal muscles
(1). While performing resistance exercises is one of the effective measures to deal with the loss of muscle function,
especially in old age (2). However, some people benefit from different training adaptations in terms of developing strength
and increasing muscle mass (4). This factor is affected by the activation of myogenic progenitor cells or satellite cells
(SCs) under the influence of two different cellular-molecular pathways (5), which include the release of growth factors
(IGFs, FGFs, VEGF, etc...) (5, 6) and increasing the expression of myogenic regulatory factors (MRFs) (7). However, it
has been shown that among growth factors, fibroblast growth factors (FGFs) and especially FGF6 play a role in fetal
skeletal muscle growth and the growth and proliferation of cultured skeletal muscle in laboratory conditions (8). However,
the importance of FGF6 in the process of muscle regeneration and improvement of muscle quality has received less
attention from researchers, while it seems that the signaling cascade associated with the formation of somites also
promotes the process of adult muscle regeneration in adulthood (9). Considering the importance of satellite cells and
muscle nuclei in the development of muscle strength and volume, it seems that performing muscle activities has led to
changes in the serum concentration of FGF6 as a stimulus for satellite cells. By downstream signaling, they stimulate the
proliferation and migration of myogenic stem cells (SCs), increase the expression of myogenic regulatory factors,
especially the myogenic differentiation factor (Myod), and improve volume and strength development in the muscles
under training (13). Therefore, this study aims to investigate the effect of 12 weeks of resistance training on the serum
levels of FGF6 and MyoD in middle-aged men and women.

Materias and methods:: In a semi-experimental study, 40 middle-aged men and women in Arak City (age: 38.27+6.03
years, weight: 77.12+11.28 kg, height: 174.05£7.24 cm) were randomly selected and placed in two experimental groups
(n: 30) and control (n: 10).

Exercise protocol: The strength training program consisted of three sessions per week for 12 weeks and included
exercises for the whole body with sets and repetitions progressing from 2 to 3 and from 15 to 8 repetitions, respectively.
The training load intensity was gradually increased from 65% to 80% of 1RM (30, 31). The following formula was used
to determine a maximum repetition (LRM) (32). Every four weeks, the 1RM test was repeated for the chest press and leg
press movements to determine the maximum weight that could be correctly performed in one repetition to evaluate
strength changes (30, 31).

Mass

1—RM =
1.0278 — (0.0278 * Rep)

Blood sampling and biochemical analysis: Blood sampling was done in 4 stages, before training and then at the end of
the 4th, 8th and 12th training week, under conditions of at least 12 hours of fasting and 48 hours apart from the training
session in the same conditions in the laboratory by a doctor, and the serum concentration of FGF6 using ELISA method
and FGF6 kit manufactured by Zell Bio Co., Germany, as well as MyoD serum concentration was measured using ELISA
method and MyoD kits manufactured by Amsbio Co., USA.

Statistical methods: After checking the normality of the data, a repeated measure one-way ANOVA, and Bonferroni's
post hoc test were used at a significance level of P<0.05.

Results: Resistance training in all three training periods (weeks 4, 8, and 12) caused a significant increase in the serum
concentration of FGF6 (P=0.001), the serum concentration of MyoD (P=0.001), and these changes coincided with the
improvement of the maximum strength of the participants. Also, exercise decreased body fat percentage (P=0.021) in
middle-aged men and women.

Discussion and conclusion: The findings of the present study showed that the implementation of resistance training in
all three time periods (4, 8, and 12 weeks) caused a significant increase in FGF6 plasma levels and at the same time an
increase in MYoD levels as the main myogenic regulatory factor in middle-aged women and men so that the highest
increase in the plasma concentration of the desired factors was observed at the end of the 12th week. On the other hand,
with the increase in the serum levels of FGF6 and Myod, the average maximum strength of the two movements of the
chest press and leg press also increased, it seems that this increase in FGF6 as an upstream signaling pathway plays a key
role in the development of maximum strength and considering to the connection and simultaneous expression of Myod
and PAX7, which are known as the golden indicators of the activation state of satellite cells (16), therefore, the
simultaneous development of strength and increase in Myod levels can be indirectly caused by the increase in the number
of satellite cells It is caused by resistance training (16). Therefore, the simultaneous development of strength and increase
in Myod levels can be considered as indirectly indicating an increase in the number of satellite cells due to resistance
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exercises. Therefore, considering the importance of muscle strength in the development of quality of life in old age and
despite the positive relationship between FGF6 and MyoD factors with maximum strength, it is suggested to trainers and
experts in the field of sports In designing various sports exercises, pay special attention to the necessity of performing
resistance exercises.

Article message: In general, considering the importance of satellite cells in improving muscle quality, it seems that during
resistance training, the serum levels of FGF6 increase, while increasing the proliferation and migration of satellite cells
and increasing the expression of myogenic regulatory factors, especially Myod. , it improves the quality and strength of
the muscles under training, on this basis, performing resistance exercises in the middle-aged while increasing the serum
concentration of FGF6 and Myod, can have positive effects on physical performance and especially the quality of life of
people in older ages.

Keywords: Resistance training, satellite cells, Fibroblast growth factors 6, Myogenic differentiation proteins
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