Sport Physiology & Sport Management Investigations
Vol. 17, N.4, Spring 2026
61-80

The effect of 4 weeks of traditional resistance training and rest-
pause training combined with cold water immersion on muscle
myogenic markers in untrained young men

Hamid Younesi' - Shadmehr Mirdar*? - Sina Rezaeian®- Zarbakht Ansari*
1. M.Sc., Department of Exercise Physiology, Faculty of Sports Sciences, University
of Mazandaran, Mazandaran, Iran 2. Professor, Department of Exercise Physiology,
Faculty of Sports Sciences, University of Mazandaran, Mazandaran, Iran 3. M.Sc.,
Department of Exercise Physiology, Faculty of Physical Education and Sports
Sciences, University of Tehran, Tehran, Iran 4. Professor, Department of Animal

Science, Sari Agricultural and Natural Resources University, Mazandaran, Iran
(Received:2025/10/31; Accepted:2026/02/25)

Abstract

This study aimed to examine and compare the effects of four weeks of traditional
resistance training and rest-pause training, performed alone or in combination with post-
exercise cold-water immersion, on the expression of key genes including mTOR (an
anabolic pathway), VEGF, and HIF-1a (angiogenic markers) in the muscles of young
untrained men. In this quasi-experimental study, 20 young untrained men (aged 17-25
years) were randomly assigned to five groups. The resistance training protocols
consisted of three major lower-body exercises (leg press, leg curl, and leg extension)
performed at 70-80% of one-repetition maximum for four weeks. Cold-water
Immersion was applied intermittently (4 minutes x 3 bouts). Gene expression of mTOR,
VEGF, and HIF-1a was measured using real-time PCR from blood samples collected
before and after the training period. Data were analyzed using one-way ANOVA and
LSD post-hoc tests at a significance level of p < 0.05. Results indicated that traditional
resistance training combined with cold-water immersion was the most effective
protocol, producing significant increases in the expression of all three genes: mTOR (p
=0.001), VEGF (p = 0.0001), and HIF-1a (p = 0.019), compared to the control group.
In contrast, the rest-pause protocol (alone or combined with cold-water immersion) did
not significantly increase mTOR expression. Contrary to common expectations that
cold exposure suppresses anabolic signaling, the combination of traditional resistance
training and cold-water immersion elicited a synergistic molecular response, ogtimally
stimulating both hypertrophic and angiogenic pathways, and even surpassing the high-
intensity rest-pause protocol. This approach may be considered in the design of initial
training programs for untrained populations to enhance muscular and vascular
adaptations.
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