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individuals from engaging in physical activities. Therefore, the aim of this study was to
examine the effects of a combined training program (skill and physical training) along with
Jacobson's relaxation technique on serum catecholamine levels and delayed onset muscle
soreness indicators in male athletes

Methods: In this quasi-experimental study, 30 healthy amateur boxers aged between 20 to
30 years were considered. Participants were randomly divided into three groups based on
VO2max, BMI, and boxing skill: a combined training group with Jacobson's relaxation
(n=10), a boxing training group with Jacobson's relaxation (n=10), and a control group
(n=10). The boxing training consisted of correctly executed movements for 30 seconds using
a direct punch with the front hand, back hand, and both hands. The physical conditioning
exercises included push-ups, squat jumps, and shuttle runs, with a 10% increase in exercise
volume each week. Jacobson's relaxation exercises lasted for 20 minutes. Blood samples were
taken before starting the training program and 48 hours after the last session to measure EPI,
LDH, and CK. For statistical analysis, ANCOVA was used for inter-group comparisons and
paired t-tests for intra-group comparisons, using SPSS version 25 at a significance level of P
<0.05

Results: The results indicated significant differences between the three groups (physical,
Skill-Jacobson, skill) in serum concentrations of EPI (P=0.001), LDH (P=0.003), and CK
(P=0.016). Additionally, the paired t-test results showed a significant reduction in serum
concentrations of Epinephrine and lactate dehydrogenase post-test compared to pre-test in
both the physical skill Jacobson group and the skill Jacobson group. However, this reduction
was not significant for the variable of creatine kinase.

Conclusion: The present study showed that muscle relaxation intervention can have a
significant impact on the levels of muscle damage and delayed soreness indicators as well as

improve Epinephrine levels.
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Extended Abstract

Introduction

Physical activity often leads to muscle tissue
damage caused by metabolic and mechanical
stressors, which can disrupt muscle function
and elevate serum markers such as creatine
kinase (CK) and lactate dehydrogenase
(LDH). These enzymes are critical indicators
of muscle damage, with increased levels
reflecting exercise-induced stress. Delayed
onset muscle soreness (DOMS) typically
emerges within 24 hours' post-exercise,
peaks at 48 hours, and gradually subsides
over five to seven days. Theories explaining
DOMS include mechanical fiber damage,
inflammatory responses, and metabolic
disturbances. While some studies suggest that
resistance training reduces CK and LDH
levels, others report increases following
intense exercise, highlighting the variability
based on exercise type and intensity.
Additionally, intense physical activity
elevates catecholamine's such as
Epinephrine, which influence immune
function and inflammation. Jacobson’s
progressive muscle relaxation (PMR) has
been shown to mitigate stress responses,
potentially aiding recovery. Given the high
prevalence of exercise-induced muscle
damage, identifying effective recovery
strategies is essential. This study examines
the effects of combined skill-physical
training with PMR on serum catecholamine's
and DOMS markers in amateur boxers.

Methods
This quasi-experimental study utilized a pre-
test/post-test design with three groups. The

Discussion
The observed reductions in CK and LDH

first group underwent combined physical
conditioning and boxing skills training
alongside Jacobson’s PMR, the second group
engaged in boxing skills training with PMR,
and the third group served as the control,
performing only boxing skills. Thirty
amateur boxers aged 20 to 30 years, with at
least one year of training experience, were
randomly assigned based on VO: max, BMI,
and skill level. The intervention lasted eight
weeks, with three weekly sessions. Boxing
training included progressive punch drills,
while physical conditioning consisted of
push-ups, squats, and shuttle runs at 80-90%
of maximum heart rate. PMR sessions
involved systematic muscle tension and
relaxation exercises. Blood samples were
collected before and after the intervention to
measure CK, LDH, and Epinephrine levels
using standardized kits. Statistical analyses
included normality and homogeneity tests,
ANCOVA for between-group comparisons,
and paired t-tests for within-group changes.

Results

The findings revealed significant reductions
in Epinephrine levels in both experimental
groups compared to the control, with the
combined training and PMR group showing
the most pronounced decrease. LDH levels
also declined significantly in the combined
training group, whereas the boxing and PMR
group exhibited a less marked reduction. CK
levels decreased notably in the combined
training group but remained unchanged in the
other groups. These results suggest that
integrating PMR with physical training
enhances recovery more effectively than
PMR alone.

align with previous research indicating that
exercise-induced muscle damage -elevates
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these enzymes, while relaxation techniques
may accelerate recovery. The greater decline
in Epinephrine in the combined training
group supports the role of PMR in
modulating stress responses. Contradictory
findings from other studies may stem from
differences in exercise protocols or
participant conditioning. PMR likely reduces
sympathetic nervous system activity,
lowering  cortisol and  catecholamine
secretion, which in turn minimizes muscle
damage and DOMS. The practicality and
cost-effectiveness of PMR make it a valuable
incorporating PMR into training regimens to
optimize performance and reduce exercise-

tool for athletes seeking to enhance recovery
and performance.

Conclusion

Jacobson’s progressive muscle relaxation,
particularly when combined with physical
training, effectively reduces muscle damage
markers and stress hormone levels in athletes.
Its ability to mitigate DOMS and accelerate
recovery underscores its potential as a
practical and accessible intervention.
Coaches and athletes should consider

related muscle damage.
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