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ABSTRACT

Due to the concerns among trainers about relieving muscle pain as soon as pos-
sible, this study aimed to investigate the effect of eccentric retraining on muscle pain and Delay Onset
Muscle Soreness (DOMS) markers in sedentary young men.

[VEETEEE In this study, sixteen inactive healthy young men voluntarily and after written informed con-
sent. Subjects were randomly divided into control (n=8) and experimental (n=8) groups. Both groups
performed seventy eccentric contractions in the flexor elbow muscles with 80% of maximal repetition.
Muscular pain perception, serum levels of Creatine Kinase (CK), and Lactate Dehydrogenase (LDH) in-
dices were measured before, one, 26, 48 and 72 hours after eccentric training. Independent t-test and
Repeated measure analysis variance in the significant level of P<0.05 used for data analysis.

[(EETE The sensation of muscle pain and creatine kinase in both groups increased significantly after
exercise (P<0.05), lactate dehydrogenase level was increased in both groups. Still, this increase was not
significant (P>0.05). Also, no significant difference in the CK and LDH and pain perception in the mea-
surement stage between the two groups was observed (P>0.05).

This study results showed that retraining isn’t an essential influential variable on muscle pain
and DOMS markers. However, more research needs to be done in this area.
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Extended Abstract exercise and peaks between 24 and 72 hours, and takes five
to seven days to disappear. Feelings of pain and discomfort
associated with muscle soreness can impair athletic perfor-

mance in training and competitions.

1. Introduction

elayed Onset Muscle Soreness (DOMS) is
a natural physiological response to unusual
physical activity or increased exercise in-
tensity, especially in eccentric resistance

Treatment and prevention of it have become one of the
biggest concerns of coaches, practitioners, and sports phys-
iotherapists, so researchers in different ways (Massage, ice

activities, which manifests itself in pain, swelling, and de-
creased range of motion, decreased muscle strength, and
discomfort. DOMS appears during the first 24 hours after
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massage, vibration, and stimulation of the subcutaneous
nerve using exercise) tried to relieve the pain and discom-
fort associated with the soreness as quickly as possible. But
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because the main cause and mechanism of this phenom-
enon are not yet known precisely, the results of applying
these methods can be different.

“Re-training” has been studied as a treatment for the ef-
fects of muscle soreness, and researchers have recently re-
ported that re-training significantly reduces the incidence of
symptoms or indicators of muscle damage, a phenomenon
known as the “repetitive phase effect”, Which refers to the
effect of muscle adaptation to eccentric exercise. Re-train-
ing has been reported to be associated with less destruction
of muscle myofibrils, decreased creatine kinase and lac-
tate dehydrogenase enzymes in the blood, and less muscle
swelling. Also, the general advice regarding re-training in
the period of muscle injury is to avoid stimulating the in-
jured muscle and activity at this time. However, most previ-
ous studies have shown the effect of less intense re-training
or re-training other than the initial training (eccentric train-
ing with concentric re-training) or re-training of two types
of muscle contraction simultaneously (simultaneously con-
centric and eccentric).

Only a few studies have examined the effect of eccen-
tric re-training (exactly the same training and re-training).
This limited number did not specify which type of muscle
contraction is better for extrinsic exercise-induced muscle
injury in practical situations. Still, The effect of eccentric
re-training on the healing process of trained muscles is
ambiguous. It needs further investigation and research, so
this study aimed to investigate the impact of enzyme re-
training 24 hours after initial training on muscle soreness
and serum levels of Creatine Kinase (CK) and Lactate De-
hydrogenase (LDH) enzymes.

2. Methods

The present study was quasi-experimental. The statisti-
cal population of this study consisted of all inactive healthy
students of Mohaghegh Ardabili University with ages rang-
ing from 19-24 years who have not participated in any regu-
lar sports activities in the last 2 years. Finally, 16 eligible
individuals formed the statistical sample of this study and
were randomly divided into two groups: control (eccentric
training, n=8) and experimental group (eccentric training
and re-training, n=8). At first, during a face-to-face meet-
ing, they were provided with comprehensive information
about the research objectives, blood sampling steps, pos-
sible risks, and pain after the training program. Then they
completed the consent form to participate in the research.

The training session for the experimental group was as
follows: first, they warmed-up 10 minutes (including five
minutes of walking and jogging and five minutes of soft
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and stretching movements of the hand and shoulder girdle).
Then, to perform eccentric contractions, the subjects of
both groups placed their non-superior hand on the table,
respectively, and performed 70 eccentric contractions in
seven periods of 10 repetitions. Each contraction was 80%
of the maximum repetition of each subject. The subjects of
the eccentric re-training group performed the same proto-
col again after 24 hours. It should be noted that the control
group did not participate in any sports activities during the
study. Blood samples were taken to measure CK and LDH
enzymes at baseline and then at intervals of one, 26, 48, and
72 hours after the protocol. The Visual Analog Scale (VAS)
was used to measure the sensation of muscle pain.

On this scale, a 10 cm graduated horizontal line was
drawn on a piece of paper with no pain at the beginning
(zero cm) and the most severe pain at the end (10 cm). The
subject was then asked with the help of a muscle researcher.
Gently stretch the target, indicating the amount of muscle
pain felt by a number that best describes it. Shapiro-Wilk
statistical test was used to check the normality of data dis-
tribution. After confirming the normality of the data, the
statistical test of analysis of variance in repeated measures
was used to examine the differences between different sam-
pling stages. If significant, the Bonferroni post hoc test was
used to determine the differences between different sam-
pling stages. An independent t-test was also used to com-
pare the results of the two groups at each time stage. All
calculations were performed using SPSS v. 21 software, at
a significance level of P<0.05.

3. Results

The independent t-test showed no significant difference
between the control and experimental groups regarding
changes in muscle pain and CK at intervals of one, 26,
48, and 72 hours after activity (P>0.05). Also, the results
of intragroup effects using the Bonferroni post hoc test in
the experimental group showed no significant differences
in changes in muscle pain sensation, serum CK and LDH
levels between the two groups at different post-workout
measurements (P>0.05).

4. Discussion and Conclusion

The results of this study showed that performing extro-
verted retraining did not have a significant effect on the per-
ception of muscle pain and levels of biochemical markers
of creatine kinase and lactate dehydrogenase and did not
lead to adaptation, so it can be suggested that an eccentric
re-training phase 24 hours after Initial exercise can’t be an
essential variable affecting the amount of pain and indica-
tors of DOMS. However, more research needs to be done.
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3. Creatine Kinase (CK)
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