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ABSTRACT

EEE G oo ETale M@)o [SEi\Y:E Exercise-induced adaptations can be influenced by the type of
exercise. The aim of the current research was to determine the effect of a period of

resistance-interval training versus resistance-aerobic training on insulin-like growth factor-
1 [IGF-1] and strength and muscle mass in trained young men.

In this semi-experimental research, 36 trained male volunteers were
selected and divided into three groups: 1] resistance training, 2] resistance-aerobic training,
and 3] resistance-interval training. Resistance training was performed in 3 sets, 4 to 6
repetitions with 85% of one-repetition maximum. interval training was performed in 4-6
intervals of 30 seconds of sprinting with 4.5 minutes of recovery. Aerobic exercise was
performed with an intensity of 70% of maximum oxygen consumption for 30 minutes.

An increase in muscle strength and muscle mass was observed in the resistance,
resistance-periodic and resistance-aerobic groups, respectively, and there was a significant
difference between the groups [P < 0.05]. It also showed that the changes in serum IGF-1
for the resistance-interval training group are significant compared to the resistance-aerobic
training group) P=0.002). It also showed that serum IGF-1 changes were significant for
resistance-interval training group compared to resistance-aerobic training group [P=0.002].
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Introduction

esistance training is a popular and effective
R method for improving muscle function,
exercise performance, and health parameters
in a wide range of healthy and clinical
populations [5, 7]. Among the many expected outcomes,
increasing muscle mass and muscle strength, whether for
performance or improving health and performance, is
considered important and desirable for individuals and
physicians; Accordingly, they are looking for protocols
with the best results on strength and muscle mass [5]. Also,
studies in different models in cell culture, animals and
humans have evaluated cytokines and growth factors that
can regulate muscle growth. Insulin-like growth factor-1
[IGF-1] is one of the best growth factors and has been
shown to modulate muscle size and play an important role
in regulating muscle function. IGF-1 is thought to mediate
many of the beneficial outcomes of physical activity [8].
IGF-1 can regulate protein synthesis and degradation
pathways, and changes in IGF-1 signaling in skeletal
muscle can greatly affect myofiber size and function [9].
IGF-1 increases skeletal muscle protein synthesis through
the PI3K/Akt/mTOR and PI3K/Akt/GSK3p pathways [8].
Therefore, IGF-1 is recognized as an important biomarker
in evaluating the effect of exercise. It is clear that skeletal
muscle is a dynamic tissue that can adapt structurally and
metaphysiologically to different training stimuli [5].
Although the best solution for increasing muscle
hypertrophy and strength is resistance training [5, 7].
However, athletes need to perform aerobic exercises with
different intensities for other physical fitness goals, which
can affect the goals of resistance training [10, 11]. Previous
research has shown that concurrent training may reduce
resistance training-induced increases in strength and
muscle mass due to an interfering effect on training-
acquired adaptations [11]. This is while the use of interval
training with different methods instead of endurance
training in combined training has been suggested [11]. We
cannot confirm with certainty that the results are more
effective due to the small number of studies. The aim of
the current research was to determine the effect of a period
of resistance-interval training versus resistance-aerobic
training on IGF-1 and strength and muscle mass in trained
young men.

Methods

In this semi-experimental research, 36 trained male

volunteers were selected and divided into three groups: 1]
resistance training, 2] resistance-aerobic training, and 3]
resistance-interval training. Resistance training was
performed in 3 sets, 4 to 6 repetitions with 85% of one-
repetition maximum. interval training was performed in 4-
6 intervals of 30 seconds of sprinting with 4.5 minutes of
recovery. Aerobic exercise was performed with an
intensity of 70% of maximum oxygen consumption for 30
minutes. To estimate the maximum strength, the bench
press test was used, and the maximum strength was
calculated by the Brzycki formula
[IRM=w/[[1.0278]-[.0278+*r]]].Body composition
measurement was measured using In-Bodi body
composition analysis device. Fasting serum level of IGF-1
was measured using commercial DRG IGF-1600 enzyme
immunoassay kit made in Germany and sandwich ELISA
method in terms of nanomol/liter. Data were analyzed
using descriptive and inferential statistics. First, the
normality of the normal distribution of the data was
confirmed through the Shapirwilk and Kolmogorov-
Smirinov tests. Also, homogeneity of variance was done
using Lon's test. Mean, standard deviation and percentage
of changes were used to describe the data. In the inferential
statistics section of the variance test with repeated
measures) three groups x two pre-test-post-test stages),
data analysis was done. Bonferroni post hoc tests were also
used for significance between pairs of groups and between
pairs of times. Statistical calculations were done using
SPSS version 26 statistical program. The graphs were
drawn using Excel version 2019. The significance level of
p<0.05 was considered in all hypotheses.

Results

An increase in muscle strength and muscle mass was
observed in the resistance, resistance-periodic and
resistance-aerobic groups, respectively, and there
was a significant difference between the groups (P <
0.05). It also showed that the changes in serum IGF-
1 for the resistance-interval training group are
significant compared to the resistance-aerobic
training group (P=0.002). It also showed that serum
IGF-1 changes were significant for resistance-
interval training group compared to resistance-
aerobic training group (P=0.002).
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Conclusion

Considering the role of IGF-1 in muscle synthesis [8], it can
be said that the use of interval training has a better anabolic
stimulating effect in the release of growth hormones and
IGF-1 compared to continuous training [21]; which can
cause protein synthesis in muscles [8] and as a result increase
muscle mass in resistance-interval training group compared
to resistance-aerobic training group. It is commonly believed
that maximal force and muscle cross-sectional area are
strongly related [30]. Considering the role of muscle mass in
maximal strength [6, 30], the greater increase in muscle
strength in the resistance-interval group compared to the
resistance-aerobic training group can be attributed to the
greater mass changes in this group. Based on the results of
the present research, resistance training increases muscle
mass and muscle strength by increasing IGF-1, and
according to the adaptations obtained in simultaneous
training, it seems that using resistance-interval training has
better effects on changes in IGF-1, muscle mass and muscle
strength than resistance-aerobic training.
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