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Obijective: Considering the synthesis and release of myokines from muscle tissue during
exercise and the relationship of myokines with striength 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

The concept of muscle memory has emerged
as a critical area of investigation in exercise
physiology, particularly concerning the
maintenance and recovery of muscle mass
following periods of detraining. Skeletal
muscle serves not only as a contractile organ
but also as an endocrine tissue capable of
secreting myokines - cytokines and peptides
that mediate inter-tissue communication.
Among these, myonectin (CTRP15) and
fibroblast growth factor 21 (FGF-21) have
garnered attention for their roles in metabolic
regulation and  muscle hypertrophy.
Myonectin, exclusively expressed in skeletal
muscle, modulates lipid metabolism and
protein synthesis through the
PI3K/Akt/mTOR pathway, while FGF-21
participates in angiogenesis and muscle
remodeling. This study investigated the
temporal patterns of these myokines during
resistance training, detraining, and retraining
phases in middle-aged men, addressing the
hypothesis that myokine responses may
underlie the phenomenon of muscle memory.
The investigation builds upon previous work
demonstrating that prior training accelerates
muscle recovery during retraining, though the
molecular mediators remain incompletely
characterized. Given the age-related decline
in muscle mass (sarcopenia) and the practical
challenges of training continuity in adult
populations, understanding these adaptive
mechanisms carries significant implications
for exercise prescription and rehabilitation
strategies.

Methods

Twenty healthy sedentary men (age 35-50
years) were randomized into training (n=10)
and control (n=10) groups in this quasi-
experimental study. The training protocol

comprised three sequential phases: 3 months
of progressive resistance training (3
sessions/week), 6 months of complete
detraining, and 3 months of retraining using
identical exercises. The resistance program
targeted both upper (shoulder press, bent-
over row, chest press, biceps curl) and lower
body (leg press, calf raise) musculature, with
intensity progressively increased from 65%
to 80% 1RM and repetitions decreased from
15 to 8 per set. Blood samples were collected
at four timepoints: pre-training, post-training,
post-detraining, and post-retraining. Serum
myonectin and FGF-21 concentrations were
quantified via ELISA (Sigma and Cusabio
Kits, respectively), while muscle strength was
assessed through 1RM testing.
Anthropometric measurements (BMI, body
composition) and dietary controls were
implemented throughout. Statistical analyses
employed Shapiro-Wilk normality tests,
Levene's variance homogeneity, and repeated
measures ANOVA with Bonferroni post-hoc
tests (SPSS v26, 0=0.05).

Results

The resistance training program elicited
significant increases in serum myonectin
(p=0.004) and FGF-21 (p=0.002) compared
to baseline, with post-training levels
exceeding pre-training values by 28.4% and
34.7% respectively. Following detraining,
both myokines regressed toward baseline but
remained elevated compared to control
(p<0.05). The retraining phase produced
rapid rebound effects, with myonectin and
FGF-21 reaching concentrations 19.2% and
22.6% above initial post-training levels,
though this difference did not achieve
statistical ~ significance  (p=0.612 and
p=0.581). Muscle strength followed a parallel
trajectory, with retraining restoring 92.3% of
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initial strength gains within 3 months
compared to the 6-month detraining period.
Control subjects exhibited no significant
fluctuations in any measured parameter
across the study duration. Notably, the
temporal patterns revealed that myokine
responses preceded observable changes in
muscle mass (quantified via
anthropometrics), suggesting their potential
role as early biomarkers of muscle
adaptation.

Discussion

The observed myokine dynamics provide
novel insights into the  molecular
underpinnings of muscle memory. The
persistent elevation of myonectin and FGF-
21 during detraining, followed by their
accelerated response during retraining,
supports the hypothesis of cellular "memory™
mechanisms beyond nuclear retention.
Myonectin's sustained expression may
maintain  proteolytic inhibition through
continued mTOR suppression, while FGF-
21's angiogenic properties could preserve
vascular networks that facilitate rapid
retraining adaptations. These findings align
with emerging evidence of epigenetic
modifications in previously trained muscle
but extend the paradigm by identifying
specific ~ circulating  mediators.  The
dissociation between myokine levels and
traditional hypertrophy markers challenges
the exclusive focus on structural adaptations,
suggesting  endocrine  signaling  may
constitute an independent component of
muscle memory. Methodologically, the
phased design overcomes limitations of
previous cross-sectional studies by capturing
temporal dynamics, though the absence of
muscle biopsies precludes direct assessment
of local tissue changes. The results contrast
with some reports of FGF-21 suppression
post-exercise, potentially reflecting
differences in training modality or population

characteristics.

Conclusion

This longitudinal investigation demonstrates
that resistance training induces durable
alterations in myonectin and FGF-21
secretion patterns that persist through
detraining and facilitate rapid retraining
responses. The findings position these
myokines as both biomarkers of training
status and potential mediators of muscle
memory, with particular relevance for
middle-aged populations susceptible to
disuse atrophy. Practical applications include
the use of myokine profiling to individualize
retraining programs and the potential
development of pharmacological analogs to
mimic training effects during forced
inactivity. Future research should examine
the cellular origins of these circulating factors
and their tissue-specific targets to fully
elucidate their roles in muscle plasticity.
Keywords: resistance training, detraining,
retraining, myonectin, FGF21, muscle
memory
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