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ABSTRACT

Objective: This study investigated the role of taurine supplementation combined with
resistance training on vascular and performance indices in elite male taekwondo
athletes.

Methodology: The quasi-experimental study was conducted on 24 elite male athletes,
randomly assigned to three groups of eight: taekwondo training (T), resistance plus tackwondo
training with placebo (RTP), and resistance plus taekwondo training with taurine
supplementation (RTT). The resistance training protocol followed a nonlinear format for six
weeks, three sessions per week. Supplementation involved daily intake of two to four 2000 mg
capsules of taurine or rice flour placebo in a double-blind manner. Before and after the
intervention, nitric oxide, endothelin-1, epinephrine, norepinephrine, testosterone, muscular
explosive power, and blood lactate were measured. Data were analyzed using two-way repeated
measures ANOVA and Tukey’s post hoc test.

Results: Serum testosterone significantly increased in RTT and RTP compared to T (P
= 0.016), and explosive power was significantly higher in RTT compared to both other
groups (P = 0.002). Although nitric oxide changes were not statistically significant
among groups, levels increased by 17%, 24%, and 45% in T, RTP, and RTT,
respectively. Changes in epinephrine, norepinephrine, endothelin, and lactate were not
statistically significant (P > 0.05).

Conclusion: The results of this study showed that combining resistance training with taurine
supplementation could potentially have a positive effect on serum testosterone and explosive
power in elite taekwondo athletes.

Keywords: Resistance training, taurine, vascular function, testosterone, explosive
power, blood lactate.
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Extended Abstract

Introduction and State of Problem

Given the importance of winning medals at the Olympic Games and following the official entry of
Taekwondo into the Olympic Games in Sydney, Australia in 2000, the importance of proper and
successful performance in this sport has increased among different countries around the world (1).
Taekwondo training, due to the need for rapid and explosive power performance, places a great deal of
training stress on the cardiovascular system, and athletes train at and above the anaerobic threshold with
the aim of overcoming physiological limitations (2). Explosive power seems to be an important factor in
the success of tackwondo athletes. Although the metabolic requirements of this sport, like many other
sports, lie on a continuum of aerobic and anaerobic metabolism, anaerobic metabolism plays an important
and unique role in the athletes' body metabolism, and the athletes' heart rate increases to the HRmax
during combat situations where they have full contact with each other and engage in an exchange of
engaging techniques(s).

Today, taekwondo athletes use nutritional supplements in addition to training to improve performance.
One of these supplements is taurine (8).Combining exercise and taurine supplementation in varying
amounts has been associated with reduced DNA damage, reduced lactate, increased glycerol, increased
fat metabolism, and reduced muscle fatigue in athletes (9).

Therefore, considering the importance of tackwondo in the country as a medal-winning sport at the world
and Olympic levels, the aim of the present study was to investigate the effect of six weeks of nonlinear
resistance training with taurine supplementation on the levels of nitric oxide, endothelin, epinephrine,
norepinephring, testosterone, blood lactate, and explosive power in elite male taekwondo athletes.
Methodology

The present study was a quasi-experimental study with a pretest-posttest design with parallel
groups, which was implemented as a six-week intervention. The participants included 24 elite
male taekwondo athletes, members of the Iranian Premier League (age: 20.00 + 1.3, height: 1.81
+ 0.06, weight: 66.61 + 90.9, body mass index: 20.20 + 35.2) who were purposively selected
and randomly divided into three groups: resistance training group with taekwondo training and
taurine supplementation (RTT) (n = 8), resistance training group with taekwondo training and
placebo (RTP) (n = 8), and taekwondo training group (T) (n = 8). All participants were selected
from the same club to minimize differences in common training programs between clubs. The
training intervention consisted of six sessions per week, including three sessions of resistance
training and three sessions of taekwondo-specific training. The control group also followed
taekwondo training similar to the other two groups but in six sessions per week, in order to
create equality in training volume. The training protocol used was non-linear resistance training
and was adjusted based on one repetition maximum (1RM) using the Brzycki formula. In the
supplement and placebo groups, participants consumed 2 to 4 capsules of 1000 mg of taurine
supplement or rice flour placebo daily in a double-blind manner, based on weight. Blood
sampling was performed from the brachial vein by a qualified specialist at the pre-test and post-
test stages. Other physiological indicators were measured at the training gym and under standard
conditions. It is worth noting that this study was conducted in full compliance with ethical
principles in human research, including obtaining written informed consent from all
participants, ensuring confidentiality of personal information, and the possibility of voluntary
withdrawal at any stage of the study. This project has an ethics code number
IR.UT.SPORT.REC.1403.100 from the Research Ethics Working Group/Committee of the
Faculty of Sport and Health Sciences, University of Tehran.

Results
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The results of this study showed that combining resistance training with taurine
supplementation could potentially have a positive effect on serum testosterone and explosive
powerin elite taeckwondo athletes.

Discussion and Conclusion

The findings of this study showed that combining resistance training with taurine
supplementation can have significant positive effects on some physiological and functional
indicators in elite male taekwondo athletes. Specifically, this intervention resulted in a
significant increase in serum testosterone levels and improved explosive power, which confirms
its role in enhancing anabolic responses and improving anaerobic performance. In contrast,
although nitric oxide and endothelin levels increased and decreased, respectively, after the
intervention, these changes were not statistically significant; but from a physiological
perspective, they can be considered an indicator of endothelial health. The lack of significant
changes in catecholamine levels (slight increase in epinephrine and relative stability in
norepinephrine) and blood lactate (slight decrease) was also likely due to the characteristics of
the subject population (high fitness level), controlled training intensity, and relatively short
duration of the intervention. These findings suggest that in trained athletes, modulated stress
responses and metabolic adaptations may prevent the occurrence of drastic changes in indicators
related to the sympathetic system and anaerobic metabolism. Overall, the results of this study
support the efficacy of combined training and supplementation approaches in improving some
functional and hormonal aspects of elite athletes. Therefore, to generalize the results and more
precisely understand the mechanisms of effect, future studies with more controlled designs,
longer intervention periods, and examination of mediating variables are recommended.
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