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Introduction and Purpose: Intensive exercise and physical activity increases
free radical production and causes cell injury in athletes. The purpose of this
study was to investigate the effect of repeated intensive exercise on cellular
damage indices and glutathione in young wrestlers.

Materials and methods: For this purpose 15 subjects with mean age (22+3
years) and BMI (24+3 kg/m2) voluntary participated in this study. Subjects
participating in each session included 4 stages of intensive exercise with 15 min
active rest. Each stage included three lower and upper extremity Wingate test and
with alternative pattern with 1 min active rest between each test. Blood sample
was taken before and after and one hour after recovery.

Results: Data was analyzed with repeated measure and the result showed that in
general, increased LDH after exercise (P=0.03). But not significant increase in
serum CK (P=0.08). The results showed that the exercise of reduced glutathione
levels in the recovery period after activity, although this decrease is not
significant (P=0.12).

Discussion and Conclusion: These data suggest that intense anaerobic exercise,
can increase some indicators of cell damage (lactate dehydrogenase), but more
research is needed regarding the effect on serum glutathione levels.
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Extended Abstract

1. Introduction and Purpose

Exercise and physical activity increase free radical
production, leading to cell injury in athletes. An
inadequate supply of intramuscular ATP during both
aerobic and anaerobic exercise may result in reactive
oxygen species (ROS) production. This, in turn, leads
to oxidative stress and subsequent cell damage, which
can be measured by indicators such as creatine kinase
(CK) and lactate dehydrogenase (LDH). Additionally,
studies investigating glutathione (GSH) levels after
acute physical exercise have yielded conflicting
results. Therefore, the purpose of this study was to
investigate the effects of repeated intensive exercise
on indices of cellular damage and glutathione levels in
young wrestlers.

2. Materials and Methods

The present study was quasi-experimental. A total of
15 young wrestlers from Tehran, with a minimum of
five years of regular wrestling experience, aged 22+3
years and with a BMI of 24+3 kg/m2, voluntarily
participated in this study. The research protocol
consisted of four similar stages. After 5 minutes of
pedaling at a speed of 50 revolutions per minute
(RPM) and performing stretching exercises, the
research protocol commenced. There were 15 minutes
of inactive rest between each stage. Each stage
included three leg Wingate tests (10 seconds) and
three hand Wingate tests (10 seconds), alternated with
one minute of active rest, which comprised two 30-
second sections. Following the warm-up, participants
first mounted the Wingate bicycle and performed the
test for 10 seconds with a set load of approximately 75
grams per kilogram of body weight. Afterward, the
applied load was removed from the device, and
participants pedaled for 30 seconds without load,

maintaining an RPM between 50 and 60. After the first
30 seconds of active rest, participants immediately
transitioned to the manual pedal for the second 30
seconds of active rest without load, also maintaining
an RPM between 50 and 60. At the conclusion of the
second 30 seconds of active rest, a 10-second Wingate
arm test commenced with a set load of approximately
45 grams per kilogram of body weight. Following this,
participants engaged in the first 30 seconds of active
rest on the manual pedals before resuming with the
bicycle. This process continued until the end of each
stage and the completion of three Wingate leg tests and
three Wingate hand tests. Blood samples were
collected before the exercise, immediately after, and
one hour into recovery. Repeated analysis of variance
was utilized to compare data related to blood factors.
If the analysis of variance revealed a significant
difference, the Bonferroni post hoc test was employed
to pinpoint the location of the difference. A
significance level of P<0.05 was established for all
statistical analyses.

3. Results

The results of the statistical analysis of the data
showed that there is no significant difference in CK
between the three measured times (before, after, and
recovery) (P=0.08). On the other hand, the results of
the statistical analysis of the data showed that, in
general, there is a significant difference between the
three measured times in the LDH (P=0.03) and the
follow-up test also showed that the LDH significantly
increased from tests compared to before tests
(P=0.04). Also, the results of the statistical analysis of
the data showed that there is no significant difference
between the three measured times of GSH (P=0.12)
(Table 1).

Table 1. The results of the repeated analysis of variance test (Mean + Standard deviation)

Time
Indicators

Before After Recovery

Effect of time
F P

CK(international unit per liter)

336258  366+242 3514243 2.8 0.08

HDH(international unit per liter)

363+73 402+95 380+84 3.89 0.03"

GSH(micromolar)

3.61+2.9 2.8+2.3 2+1.2 231 0.128

* Significant difference at P>0.05 level

4. Conclusion

It seems that the protocol used in this research has
been able to stimulate the pathways of free radical
production followed by cell damage. Also, regarding
the two factors CK and LDH, it should be kept in mind
that these indices, in addition to increasing after the
occurrence of oxidative stress, can also increase in the
event of mechanical damage such as extrinsic
contractions. Also,regarding glutathione, past research
has shown that this factor plays a prominent role in cell
defense against oxidative stress by eliminating ROS,
both directly and as a substrate for GPx. These data
suggest that intense anaerobic exercise can increase

some indicators of cell damage (LDH), but more
research is needed regarding the effect on serum
glutathione levels.
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