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ABSTRACT
Objective: Resistance training stimulates skeletal muscle hypertrophy via myokine-mediated
pathways, while combining RET with omega-3 supplementation offer a non-pharmacological
approach to support muscle growth and enhancing anabolic signaling. This study investigated
the effects of six weeks of weight-bearing resistance exercise training with consumption of
omega-3 on salivary IGF-1, myostatin, and irisin levels in young females.

Methodology: Thirty-two participants (23.4 + 3.6 years, BMI 21.9 + 2.6 kg/m?) were
randomized into four groups: RET (n=8), Omega-3 (n=8) (3g/d), RET+Omega-3 (n=8), and
control (n=8) and underwent a 6-week intervention. Salivary IGF-1, myostatin, and irisin were
measured pre- and post-intervention using ELISA, and data were analyzed with repeated
measures ANOVA and t-tests.

Results: There was a significant reduction in the serum level of myostatin in the training group
(P <0.05), and no significant differences were observed in the levels of both IGF-1 and Irisin (P
>0.05).

Conclusion: The combination of weight-bearing resistance training and omega-3
supplementation significantly reduced salivary myostatin levels, suggesting a potential strategy
for preventing atrophy in young females. However, no significant effects were found on IGF-1
or irisin levels.
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Extended Abstract

Introduction and State of Problem
esistance exercise training (RET) is potential stimulus to induce hypertrophy
and it can be increased through processes related to myokines which can be
synthesized by skeletal muscle. Resistance exercise training with nutritional
intervention has the potential to be a non-pharmacological stimulus to increase
hypertrophy. In addition to the beneficial effects of resistance training on
preserving or increasing muscle mass, the intake of omega-3 polyunsaturated
fatty acids may further support skeletal muscle health through several potential mechanisms,
including reduced inflammation and enhanced anabolic signaling. However, the combined
effects of weight-bearing resistance training and omega-3 supplementation on these parameters,
particularly in young females, have been less thoroughly investigated. Therefore, the aim of this
study was to determine the effects of six weeks of weight-bearing resistance training with
consumption of omega-3 supplementation on salivary levels of IGF-1, myostatin, and irisin in
young females.

Methodology

In this study, Thirty-two healthy women (Age: 23/38 + 3/6 years, weight 59/73 + 8/27kg,
height: 165/20 + 4/92 cm and body mass index: 21/91 + 2/57 kg/m?) were selected and
randomly divided into four groups of resistance training (n=8), consumed omega-3
supplementation (3g/d) (n=8), control (n=8) and a combination of RET + omega-3 group(n=8).
Then, subjects entered to 6 weeks of Weight Bearing resistance training. Saliva measurements
were performed 48 hours before and after the start of the project in two stages of pre-test and
post-test. Measurement of the levels of IGF-1, myostatin and Irisin was performed by ELISA
method. The dependent t-test and two-way ANOVA with reapeted measures was used to
analyze data by SPSS 26 software.

Results

The baseline characteristics of the study participants are presented in Table 1, and Table 2
shows the average changes and standard deviation of the indices of insulin-like growth factor,
myostatin, and irisin of saliva during two sessions. The results related to the difference range of
the average indices obtained from the two-way ANOVA with reapeted measures test indicate
that only the training group showed a significant decrease in the serum level of myostatin
compared to the pretest (P<0.05). However, there were no significant between-group
differences in other variables (P>0.05).

Discussion and Conclusion

The findings indicated that the combination of weight-bearing resistance training with 3 g/day
omega-3 supplementation may lead to a reduction in myostatin levels—a potent inhibitor of
myogenesis, which could be considered as an alternative approach for the prevention of atrophy
in young females. However, this intervention did not demonstrate significant effects on salivary
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IGF-1 or irisin levels, which could suggest the need for longer training durations or modified
supplement dosages to observe measurable effects on these biomarkers.

This study presents an original contribution to systematically investigate the combined effects of body
weight—bearing resistance training and omega-3 supplementation on muscle hypertrophy adaptations and
key myokines in young women. The study addresses a distinct research gap in the literature regarding the
interaction between nutritional supplementation and non-equipment resistance exercise. The research
provides new insights into mechanisms underlying muscle atrophy prevention—related factors, particularly
myostatin, while establishing that concurrent omega-3 intake does not compromise training-induced
hypertrophy adaptations. Furthermore, these findings offer practical implications for the compatibility of
nutritional interventions with effective training strategies aimed at improving musculoskeletal health in
female populations, thereby advancing current knowledge in muscle physiology in the female
populations.

The findings of the experimental study should be interpreted with caution due to the limited sample size,
with a total of 32 participants and 8 participants per study group. The another limitation is there was no
placebo group, therefore further studies in larger cohorts with a placebo group are needed to validate our
findings. Further longitudinal studies are warranted with respect to the same after adjustment of the

confounding factors such as hormonal variation, and nutritional deficiency, which can act as systemic
conditions affecting the muscle response to the expression of the biomarkers in saliva.

Furthermore, the inherent complexity of biological and physiological systems in women, combined with
the lack of dietary and lifestyle control in participants—necessitates additional in vitro and in vivo studies
to elucidate the precise mechanisms by which resistance training may influence hypertrophic indices. In
this regard investigating the molecular underpinnings of muscle hypertrophy —such as identifying pro-
hypertrophic factors and signaling pathways—could provide critical insights into myokine-mediated
signaling.
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