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Abstract

Aim: Taurine plays a major role in cell physiology, including membrane stabilization,
osmoregulation and cytoprotective effects, antioxidant and anti-inflammatory properties.
Therefore, the purpose of this study was conducted to identify the effect of taurine
supplementation on response of muscle damage and oxidative stress indices following a
simulated volleyball test in female volleyball players. Methods: Twenty-four females (with
mean age of 18.1+1.6 years, height: 1774+9.2 cm and weight: 65.2+9.8 kg) in a randomized,
quasi-experimental, double-blind design, were divided in two homogeneous supplement and
placebo groups received 3 capsules containing 1g taurine or dextrose. After 14-days of the
supplementation, subjects were participated in one session a simulated volleyball test. Blood
samples were collected at four phases; baseline, after supplementation period, immediately and
24-hours after the test, for determination of changes in muscle damage (CK and LDH) and
oxidative stress (MDA and TAC) indices. Data were analyzed by repeated measure ANOVA
and Bonferroni post-hoc test at P<0.05. Results: The results show that the serum level of CK
decreased significantly in the supplement group compared to the placebo group (P=0.012). On
the other hand, one session of a simulated test caused a significant decrease in TAC (P=0.02)
and a significant increase in MDA (P=0.013). While, no significant differences were observed
in any of the oxidative stress indices (TAC and MDA) and lactate dehydrogenase (LDH)
between the groups immediately after performing the activity (P>0.05). Conclusions: Based on
the present findings short-term supplementation of taurine may have an effect in reducing muscle
damage. However, taurine consumption does not have the ability to increase basal antioxidant
capacity and also cannot decrease the serum oxidative stress levels.

Keywords: Taurine, Volleyball, Creatine Kinase, Lactate Dehydrogenase, Malondialdehyde,
Total Antioxidant Capacity.
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Extended abstract

Background

Volleyball is an interval sport that is characterized by repeated short-term and intense bouts with eccentric contractions. The increasing
intensity in exercises can increase the production of reactive oxygen species (ROS), the concentration of muscle enzymes such as
creatine kinase (CK) and lactate dehydrogenase (LDH) after exercise and causes oxidative stress and muscle damage (4). In this regard,
the use of taurine supplement as a sulfur amino acid, can reduce oxidative stress and cellular damage. It should be used by athletes to
improve performance (10). Also, Chin et al. (2021) followed a systematic study and stated that consumption of different doses of
taurine (one to six grams) reduces oxidative stress and cell damage in different intensities of sports activities (12). However, Wang et
al. (2022) did not report any difference between the taurine and placebo groups on cell damage indices (15). The present research aims
to determine the effect of 14 days of taurine supplementation (3 capsules of 1 gram per day) on some muscle damage (CK, LDH) and
oxidative stress (MDA, TAC) indices following a simulated volleyball test in female volleyball players.

Methodology

The current research was a semi-experimental two-groups double-blind design (supplement and placebo) with repeated measurements
(four stages), including 24 female volleyball players, which were randomly selected in two groups of taurine supplement and placebo.
Subjects in the supplement and placebo groups, consumed taurine and dextrin powder in 3 capsules of 1gr per day for 14 days. The
exercise protocol included the cross shot, block solo, jump service and digging with a distance of two meters in different directions
(right, left, front, back) in five times with ten repetitions. Thus, there was a two-minute rest between turns and two minutes after the
end of 50 repetitions of each movement until the start of the next movement. Blood samples were collected in four stages (baseline,
after supplementation, immediately and 24 hours after volleyball test) in the amount of 5 ml to determine the changes in oxidative
stress and muscle damage indices. Statistical analysis was performed utilized SPSS21, the normality of the data was assessed using the
Shapiro-Wilk statistic. Data were analyzed by repeated measure ANOVA and Bonferroni post-hoc test at P<0.05. (if there is a
difference between steps).

Results

The current research indicated that the range of changes in the serum levels of oxidative stress (MDA, TAC) studied among the
measurement stages and groups did not differ significantly (P<0.05). On the other hand, the results of the 2x2 variance test of (CK)
have been determined that there is a significant difference (P=0.01) between the assessment stages (immediately and 24 hours after test
compared to the baseline). In addition, the results of serum (LDH), showed that there is a significant difference between the third and
fourth stages in both groups (P>0.01).

Discussion and conclusion

Findings of the present study regarding the decrease in the serum levels of CK following taurine supplementation were in line with the
results of studies by Fadaei (2023) and Asjedi (2023) (8,18). As, Fadaei et al. (2023) stated that daily consumption of three capsules of
one gram of taurine for two weeks leads to a significant decrease in the amount of LDH and CK in the supplement group compared to
the placebo group (8). The effect of taurine on cell damage can be dependent on the time of intervention. it should be mentioned that
taurine helps to reduce ATP biosynthesis. This can affect CK levels (19). In line with the present research, Wang et al. (2022) stated
that taurine consumption does not prevent the increase of LDH in statistical samples (15). On the opposite side, Asjedi et al. (2023)
witnessed the improvement of LDH status during their evaluations (18). Although the mechanisms underlying the antioxidant effects
of taurine are not well understood, scavenging of ROS, interference with ROS activity, and regeneration of thiol groups may be the
most likely mechanisms. studies show that taurine suppresses superoxide production in mitochondria. In general, the stimulating effect
of taurine on the activity of SOD, CAT and GPx enzymes leads to a significant reduction in ROS production (16-18).
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Conclusion

According to the results of the present study, it can be stated that the short-term taurine supplementation has resulted in the modulation
of cell damage caused by the increase in the amount of CK following a simulated volleyball test in girls, but this supplementation
period could not improve other indicators, i.e. Oxidative stress indices, it does not have a significant effect and probably requires a
longer intervention.
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