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Objective: Considering the synthesis and release of myokines from muscle tissue during
exercise and the relationship of myokines with strength development and muscle mass
increase, the aim of the present study was to investigate the effects of a period of resistance
training, detraining, and retraining on serum levels of myonectin and FGF-21 in middle-aged
men.

Methods: In this quasi-experimental study, 20 middle-aged men with an age range of 35-50
years were selected and randomly divided into 2 training groups (n=10) and control (n=10).
Subjects in the training group experienced 3 months of resistance training, 6 months of
detraining, and 3 months of retraining. Also, the retraining program was followed using the
same resistance training program. Blood samples were taken in the two training and control
groups in 4 stages. Also, serum levels of myonectin and FGF21 were measured using the
ELISA method. The data were analyzed using the Shapiro-Wilk, Levene and repeated
measures analysis of variance tests at a significance level of P < 0.05 using SPSS version 26
software.

Results: The results showed that serum levels of myonectin and FGF-21 increased
significantly in the post-training and retraining stages compared to before training and the
end of non-training. In addition, serum levels of myonectin and FGF21 increased after
retraining compared to after training, but this was not significant. In addition, in the control
group, no significant changes were observed in serum levels of myonectin and FGF-21 in
any of the phases (P<0.05).

Conclusion: It seems that performing a course of resistance training and retraining may lead
to an upregulation of cytokines, which can be a suitable tool for accelerating the hypertrophy

process and inhibiting atrophy during injury or aging.
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Extended Abstract

Introduction

Skeletal muscle functions as an endocrine
organ, secreting myokines that play crucial
roles in muscle adaptation and metabolic
regulation.  Among these  myokines,
myonectin (CTRP15) and fibroblast growth
factor 21 (FGF-21) have emerged as
important regulators of muscle hypertrophy
and metabolic homeostasis. Myonectin,
exclusively expressed in skeletal muscle,
appears to enhance protein synthesis through
the PI3K/AKT/mTOR pathway, while FGF-
21 contributes to angiogenesis and muscle
growth. The concept of "muscle memory"
suggests that previously trained muscles
regain mass and strength more rapidly upon
retraining, potentially mediated through
epigenetic modifications or myonuclear
retention. This study investigated the effects
of resistance training, subsequent detraining,
and retraining on serum levels of these
myokines in middle-aged men, providing
insights into their role in muscle adaptation
and the molecular basis of muscle memory.

Methods

Twenty healthy, sedentary middle-aged men
(35-50 years) were randomly assigned to
either a training group (n=10) or control
group (n=10). The training protocol consisted
of three phases: 3 months of progressive
resistance training (3 sessions/week), 6
months of detraining, and 3 months of
retraining using the same resistance program.
The control group maintained normal daily
activities throughout. Blood samples were
collected at four time points: baseline, post-
training, post-detraining, and post-retraining.
Serum myonectin and FGF-21 levels were
measured using ELISA kits, while muscle
strength was assessed via IRM testing.
Statistical analysis employed repeated

measures ANOVA with Bonferroni post-hoc
tests (p<0.05).

Results

The training group showed significant
increases in both myonectin (p=0.004) and
FGF-21 (p=0.002) following the initial
training phase compared to baseline. During
detraining, levels declined but remained
elevated compared to pre-training values.
Retraining restored myokine concentrations
to post-training levels, though the increase
from post-training to post-retraining was not
statistically significant (myonectin p=0.612;
FGF-21 p=0.581). Muscle strength followed
a similar pattern, with rapid recovery during
retraining. The control group exhibited no
significant changes in any measures
throughout the study period.

Discussion

These findings demonstrate that resistance
training effectively upregulates myonectin
and FGF-21, potentially mediating the
observed  muscle  hypertrophy.  The
persistence of elevated levels during
detraining and rapid response to retraining
supports the muscle memory hypothesis,
suggesting these myokines may contribute to
the molecular mechanisms underlying this
phenomenon. The results align with previous
work by Bruusgaard et al. (2010) showing
myonuclear retention during detraining,
though  contradict  studies  reporting
myonuclear apoptosis during inactivity. The
differential response of the two myokines
may reflect their distinct roles - while
myonectin  primarily regulates protein
turnover, FGF-21 appears more involved in
vascular adaptation to training. Limitations
include the small sample size and lack of
muscle biopsy data to directly assess cellular
changes.
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Conclusion

This study provides evidence that resistance
training modulates serum myonectin and
FGF-21 levels in middle-aged men, with
patterns consistent with proposed muscle
memory mechanisms. The rapid recovery of
both myokine levels and strength during
retraining suggests these factors may serve as
useful biomarkers for monitoring training
status and designing rehabilitation programs.
Future research should investigate the
specific signaling pathways involved and
examine whether these responses are
maintained in different age groups or clinical
populations.

Key Message

Resistance training induces lasting changes
in myonectin and FGF-21 that persist through
detraining and facilitate rapid recovery
during retraining, potentially contributing to
muscle memory effects that could be
leveraged for athletic training and
rehabilitation strategies.
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