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Abstract 
Purpose: The primary objective of this review is to critically evaluate the ergogenic potential of taurine (2-aminoethanesulfonic acid) 
supplementation in athletic populations. Specifically, this review aims to synthesize evidence regarding taurine's efficacy in enhancing aerobic 

and anaerobic performance, mitigating exercise-induced muscle damage (EIMD), accelerating recovery, and modulating neurological functions 

such as pain perception and cognitive focus during physical exertion. Furthermore, the review seeks to clarify the impact of dosage, timing, 
and supplementation duration on these physiological outcomes, distinguishing between acute and chronic ingestion protocols. 

Materials and Methods: A comprehensive narrative review was conducted to evaluate and synthesize the evidence regarding the effects 

of taurine supplementation on athletic performance and recovery. The review examined 19 peer-reviewed publications, including 
randomized controlled trials (RCTs), meta-analyses, and relevant observational studies, identified through searches in PubMed, 

Scopus- and Google Scholar. The study populations covered various disciplines such as swimming, running, cycling, speed skating, and 

resistance training. Interventions included both acute and chronic taurine supplementation protocols ranging from 0.05 g to 6 g per day, 
occasionally administered in combination with other agents like Branched-Chain Amino Acids (BCAAs) or caffeine, though the primary focus 

remained on taurine's isolated effects. Outcome measures assessed included aerobic parameters (VO2max, time to exhaustion, time-trial 

performance), anaerobic power (Wingate test, vertical jump), biomarkers of muscle damage (creatine kinase [CK], lactate dehydrogenase 
[LDH]), oxidative stress markers (malondialdehyde, superoxide dismutase, reduced glutathione), and subjective measures of pain (Visual 

Analog Scale) and rating of perceived exertion (RPE). The certainty of evidence was evaluated using frameworks referenced in the literature, 

such as the GRADE approach where applicable. 
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Results: The analysis reveals a complex landscape of results dependent on exercise modality and dosing strategy. In anaerobic contexts, acute 

taurine supplementation (6 g) demonstrated significant improvements in peak and mean power output in elite speed skaters and reduced RPE, 
although it did not significantly alter countermovement jump height in this specific elite cohort. Conversely, meta-analytic data across broader 

populations indicates a significant positive effect of taurine on vertical jump performance. In aerobic endurance, results are equivocal; while 

some studies on swimmers and triathletes showed no significant improvement in performance times or VO2max, others noted increased time 
to exhaustion (TTE) and altered metabolic fuel usage, specifically increased lipid oxidation and glycerol release. Regarding recovery, taurine 

supplementation consistently reduced biomarkers of muscle damage (CK, LDH) and oxidative stress (MDA) following eccentric and 

exhaustive exercise, particularly in the 24 to 48-hour post-exercise window. Neurologically, taurine appears to modulate pain perception in the 
acute recovery phase (96 hours post-exercise) and demonstrates neuroprotective potential in animal models of traumatic brain injury (TBI) via 

inhibition of apoptosis and inflammation, though human data in this specific niche remains inferential. 

Conclusions: Taurine supplementation presents a viable, safe nutritional strategy for attenuating EIMD and oxidative stress, thereby 
potentially accelerating recovery in athletes. Its ergogenic effect on performance is more pronounced in anaerobic, power-based activities than 

in endurance time-trials, where findings remain inconsistent and likely influenced by the "non-responder" phenomenon in elite athletes with 

saturated muscle taurine stores. The metabolic influence of taurine, particularly on lipid metabolism and lactate kinetics - often resulting in a 
"lactate paradox" of higher concentrations alongside improved performance - suggests a role in enhancing anaerobic energy turnover rather 

than merely buffering acidity. Future research should focus on optimizing dosing protocols relative to specific sport demands and investigating 

neuroprotective applications in contact sports. 

 

Keywords: taurine, athletic performance, exercise, muscle recovery, oxidative stress, sports 

nutrition, ergogenic aids. 

 

 

Introduction 

 

In the contemporary landscape of sports nutrition, the pursuit of ergogenic aids that can legally 

and safely enhance performance and accelerate recovery is relentless. Among the various amino 

acids and supplements investigated, taurine (2-aminoethanesulfonic acid) has garnered 

significant attention due to its ubiquity in excitable tissues and its pleiotropic physiological 

roles [1]. Unlike typical amino acids, taurine is a beta-amino acid that is not incorporated into 

proteins but exists as an abundant free amino acid in the intracellular fluid, particularly in the 

heart, brain, retina, and skeletal muscle. 

 

Biochemical Characterization and Distribution 

 

Taurine derives its name from the Latin taurus (bull/ox), following its initial isolation from ox 

bile by Tiedemann and Gmelin in 1827. Chemically, it is distinct from proteinogenic amino 

acids due to the presence of a sulfonic acid group rather than a carboxylic acid group attached 

to the alpha-carbon [2]. This structure confers specific zwitterionic properties, making taurine 

a highly polar molecule with low lipid solubility. Consequently, it cannot passively diffuse 

across lipid bilayers and necessitates specific active transport mechanisms - primarily the 

sodium-dependent Taurine Transporter (TauT) - to cross cell membranes and accumulate 

against a concentration gradient. 

In the human body, taurine accounts for approximately 0.1% of total body weight. It is 

synthesized endogenously, primarily in the liver and brain, from the sulfur-containing amino 

acids cysteine and methionine. This biosynthetic pathway involves the oxidation of cysteine to 

cysteine sulfinate by cysteine dioxygenase (CDO), followed by decarboxylation to hypotaurine 

by cysteine sulfinate decarboxylase (CSD), and finally oxidation to taurine [2]. This process is 

notably dependent on vitamin B6 (pyridoxal phosphate) as a cofactor. While endogenous 

synthesis occurs, it is often insufficient to meet physiological demands, particularly under 

conditions of severe physiological stress, trauma, or high-intensity physical training. This has 

led to the classification of taurine as a "conditionally essential" amino acid. 

Dietary sources of taurine are predominantly of animal origin. Marine invertebrates (mollusks 

like scallops, clams, and octopus) are particularly rich sources, as are dark meats of poultry and 



 

4 

mammalian organ meats. Plant-based foods contain negligible amounts of taurine. 

Consequently, vegetarian and vegan athletes may exhibit significantly lower plasma and muscle 

taurine concentrations compared to their omnivorous counterparts, potentially predisposing 

them to a greater reliance on supplementation to maintain optimal physiological function [1]. 

 

 

 

 

Physiological Mechanisms Relevant to Athletics 

 

The rationale for taurine supplementation in sports is underpinned by its diverse functional roles 

within the cell. It acts not merely as a metabolic end-product but as a functional bioactive 

molecule involved in several critical processes: 

• Osmoregulation and Membrane Stabilization: Taurine acts as a potent organic os-

molyte. By regulating cell volume, it maintains membrane integrity and stability. This function 

is particularly crucial during intense muscle contraction, where rapid ionic shifts (sodium, po-

tassium, chloride) can disrupt cellular stability and membrane potential. Taurine modulates 

these ion fluxes, potentially stabilizing the sarcolemma against the mechanical shear stress as-

sociated with eccentric contractions. 

• Calcium Homeostasis and Contractility: In skeletal muscle, taurine modulates the 

function of the sarcoplasmic reticulum (SR). It facilitates both the release of calcium for con-

traction and its re-uptake for relaxation. By increasing the sensitivity of the contractile filaments 

to calcium and enhancing the accumulation of calcium in the SR, taurine potentially potentiates 

excitation-contraction coupling. This mechanism is theoretically linked to increased force gen-

eration, improved contractility, and delayed muscle fatigue [1]. 

• Antioxidant Defense and Cytoprotection: Exercise, particularly high-intensity or ec-

centric exercise, induces a surge in reactive oxygen species (ROS). While ROS act as signaling 

molecules for adaptation, excessive production leads to oxidative stress, lipid peroxidation of 

cell membranes, and muscle damage. Taurine, and its chlorinated derivative taurine chloramine 

(formed by the reaction of taurine with hypochlorous acid generated by neutrophils), acts as an 

antioxidant [3]. It scavenges ROS and reduces the formation of cytotoxic substances, thereby 

protecting cellular structures from exercise-induced damage and preserving mitochondrial 

function [4]. 

• Metabolic Regulation: Taurine has been implicated in the regulation of energy metab-

olism. It influences lipid metabolism, potentially enhancing fat oxidation (lipolysis) and sparing 

glycogen stores - a metabolic shift advantageous for endurance performance. Furthermore, it 

has been shown to influence insulin signaling and glucose uptake, which are vital for maintain-

ing energy availability during prolonged exertion. The interaction with bile acids to form bile 

salts (taurocholic acid) is also critical for the absorption of dietary lipids and fat-soluble vita-

mins. 

• Neurological Modulation: Taurine is a structural analog of the inhibitory neurotrans-

mitter gamma-aminobutyric acid (GABA). It acts as an agonist at GABA-A and GABA-B re-

ceptors and can prevent glutamate-induced excitotoxicity by modulating calcium influx in neu-

rons [5]. This neuroprotective effect suggests a potential role in modulating central fatigue, 

altering pain perception during intense effort, and protecting the brain from traumatic injury - 

a relevant consideration for contact sports. 
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Problem Statement 

 

Despite these theoretically beneficial mechanisms, the translation of taurine's physiological 

roles into tangible athletic performance enhancement remains a subject of scientific debate [1, 

6]. While animal studies consistently demonstrate ergogenic effects - such as increased running 

time to exhaustion and reduced muscle damage - human trials have produced equivocal results. 

Some studies report significant improvements in time-to-exhaustion (TTE) and anaerobic 

power output, while others find no ergogenic benefit in time-trial performance or maximal 

oxygen consumption (VO2max). 

These discrepancies may stem from significant heterogeneity in study designs. Variations in 

dosing strategies (ranging from 0.5 g to 6 g), the duration of supplementation (acute single-dose 

vs. chronic loading for weeks), the timing relative to exercise (10 minutes vs. 2 hours pre-

exercise), and the training status of participants (elite athletes vs. untrained individuals) 

complicate the interpretation of data. Furthermore, the "non-responder" phenomenon, 

potentially linked to baseline muscle taurine saturation in elite athletes, adds another layer of 

complexity. 

Therefore, this review aims to comprehensively synthesize the available literature derived from 

controlled trials to determine the efficacy of taurine in sports. By analyzing its impact on three 

distinct pillars—athletic performance (aerobic and anaerobic), muscle recovery (damage 

markers and oxidative stress), and neurological function—this report seeks to provide evidence-

based conclusions for athletes, coaches, and sports scientists. 

 

Materials and Methods: 

Search Strategy and Selection Criteria 

 

This narrative review was conducted to synthesize existing evidence regarding the effects of 

taurine supplementation on athletic performance and recovery. A focused literature search was 

performed using electronic databases including PubMed, Scopus, and Google Scholar. In total, 

19 peer‑reviewed studies met the predefined inclusion criteria and were included in the 

qualitative synthesis.  

 

Inclusion and Exclusion Criteria 

 

Studies were eligible for inclusion if they met the following criteria: (1) involved human 

participants, specifically athletes or physically active individuals; (2) utilized an oral taurine 

supplementation protocol (acute or chronic); (3) measured quantitative outcomes related to 

physical performance (aerobic or anaerobic), muscle damage markers (e.g., CK, LDH), or 

neurological function; and (4) were published in peer-reviewed journals in the English 

language. Animal studies were considered only for the discussion of neuroprotective 

mechanisms where human data was limited (e.g., TBI models). 

Studies were excluded if they: (1) used multi-ingredient supplements where the effect of taurine 

could not be isolated (unless appropriate controls were used); (2) lacked clear statistical analysis 

of the outcomes; or (3) were duplicates or non-peer-reviewed articles. 

 

Data Extraction and Analysis 
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Data were extracted based on: (1) study design and quality; (2) population characteristics 

(sample size, training status, athletic discipline); (3) supplementation protocol (dosage, timing, 

duration); and (4) key physiological outcomes (performance metrics, biochemical markers 

and subjective measures). The analysis synthesized results across three primary domains: 

endurance/aerobic capacity, anaerobic power/strength, and recovery/muscle damage markers. 

A narrative synthesis of findings was conducted, supported by quantitative data from the 

included metaanalysis- where applicable . Marked heterogeneity in dosing protocols (1-6 g), 

supplementation duration (acute vs chronic) and athletic populations precluded formal 

metaanalytic pooling, so qualitative integration of evidence with emphasis on direction and 

magnitude- of effects was prioritized. 

 

 

 

 

Results: Aerobic and Endurance Performance 

 

The efficacy of taurine in enhancing endurance performance appears to be highly context-

dependent, with mixed outcomes observed across different sporting modalities. The data 

suggests that while taurine may not consistently improve "race time" performance in elite 

populations, it significantly alters the metabolic milieu during endurance efforts. 

 

Swimming Performance 

 

In a randomized, double-blind study involving elite male swimmers, Batitucci et al. [7] 

investigated the effects of chronic taurine supplementation (3 g/day for 8 weeks) on 400m front 

crawl performance. Despite the extended supplementation period, which successfully raised 

plasma taurine levels by approximately 22-fold (p< 0.0001), the results indicated no significant 

improvement in mean swimming speed, stroke mechanics, or completion time compared to the 

placebo group. The researchers noted that the swimmers were already highly trained, which 

might impose a "ceiling effect" on performance gains. 

However, a notable metabolic alteration was observed: swimmers in the taurine group exhibited 

significantly higher blood lactate concentrations immediately post-exercise and during the 

recovery phase (3 and 5 minutes post-effort) compared to placebo [7]. This finding contradicts 

the traditional hypothesis that ergogenic aids should reduce lactate accumulation to delay 

fatigue. Instead, the authors suggested that taurine might enhance the anaerobic glycolytic flux, 

allowing athletes to generate more energy anaerobically and tolerate higher lactate levels 

without a decrement in performance. This "lactate paradox" implies that taurine may unlock a 

greater capacity for work at high intensities, even if it did not translate into faster times in this 

specific submaximal protocol. 

 

Running and Cycling Performance 

 

In the domain of running, results have shown more promise, particularly with lower, timed 

doses. As highlighted in the review by Kurtz et al. [1], acute ingestion of 1 g of taurine 2 hours 

prior to a 3-km time trial resulted in a significant performance improvement of 1.7% in trained 

middle-distance runners. This finding suggests a potential dose-response nuance, indicating that 
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lower doses might be effective if timed to coincide with peak plasma concentrations, which 

typically occur 1 to 2.5 hours post-ingestion. 

Conversely, studies utilizing higher doses or different protocols in cycling have shown 

negligible effects. Ward et al. [8] examined the effect of acute ingestion of 1 g of taurine on a 

4-km cycling time trial in trained cyclists. The study found no significant difference in 

performance times between taurine and placebo conditions. Furthermore, extensive blood 

analysis revealed that this dosage did not alter buffering capacity, pH, or bicarbonate levels, 

casting doubt on the theory that acute low-dose taurine acts as a blood buffer in this specific 

athletic population. Similarly, in a study on triathletes supplementing with 3 g of taurine 

combined with chocolate milk for 8 weeks, no significant changes were observed in VO2max, 

maximum aerobic velocity (Vmax), or heart rate during a maximal incremental running test [9]. 

While there was a trend toward decreased heart rate at submaximal intensities, suggesting 

improved cardiac efficiency, the overall aerobic capacity remained statistically unchanged. 

 

 

 

 

 

Thermoregulation and Environmental Stress 

 

An interesting subset of endurance research focuses on environmental stress. As highlighted in 

the review by Chen et al. [6], taurine may offer benefits under heat stress conditions. One study 

cited indicated that 0.5 g of taurine ingested 2 hours prior to cycling in the heat (35°C) improved 

time to exhaustion by approximately 10%. The mechanism proposed involves taurine's role in 

the central nervous system, potentially modulating thermoregulatory centers in the 

hypothalamus to lower core temperature accumulation or improve sweat response efficiency. 

 

Metabolic Fuel Utilization: The Lipolysis Shift 

 

A critical finding regarding aerobic performance is taurine's potential to shift substrate 

utilization toward fat metabolism. De Carvalho et al. [9] observed that while acute taurine 

supplementation (6 g) did not improve swimming performance in a separate cohort, it did lead 

to significantly increased plasma glycerol levels, which is a biomarker of lipolysis (fat 

breakdown). This aligns with the theoretical framework that taurine stimulates the expression 

of genes involved in fat oxidation (such as PGC-alpha and PPAR-alpha), potentially sparing 

limited glycogen stores for later stages of a race. 

In the study on triathletes, although performance metrics did not change, the taurine group 

exhibited a more favorable nitrogen balance and decreased urinary nitrogen excretion [9]. This 

suggests a protein-sparing effect, where the body relies less on breaking down muscle protein 

for energy during periods of intense training, likely due to the enhanced availability of lipids as 

a fuel source. 

Results: Anaerobic and Power Performance 

 

The evidence for taurine's efficacy in anaerobic and power-based activities appears more robust 

than for endurance, particularly regarding force generation and power output. This is consistent 

with taurine's high concentration in Type II (fast-twitch) muscle fibers and its role in 

sarcoplasmic reticulum calcium handling. 
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Power Output in Elite Athletes 

 

Buzdagli et al. [10] conducted a pivotal study on elite male speed skaters, a population requiring 

high levels of anaerobic power and lower-limb explosive force. Participants ingested a single 

acute dose of 6 g of taurine 60 minutes prior to a Wingate Anaerobic Test. The results were 

statistically significant and ergogenically meaningful: 

• Peak Power: The taurine group demonstrated a 13.41% increase in Peak Power com-

pared to placebo. 

• Mean Power: There was a 3.95% increase in Mean Power over the 30-second test. 

• Minimum Power: Minimum power output increased by 7.89%, suggesting better fa-

tigue resistance during the sprint. 

• RPE: The Rate of Perceived Exertion (RPE) was significantly lower in the taurine 

group, suggesting that the athletes could sustain higher intensities with less perceived psycho-

logical effort. 

 

This study is particularly important because it utilized a high dose (6 g) in a highly trained 

population, suggesting that previous studies utilizing lower doses (1 g) might have under-dosed 

for anaerobic benefits in elite athletes. 

 

 

Vertical Jump Performance 

 

The impact of taurine on vertical jump performance—a proxy for neuromuscular power—

shows variability. In the study by Buzdagli et al. [10] on speed skaters, despite the 

improvements in Wingate power, there was no significant difference in Countermovement 

Jump (CMJ) height between taurine and placebo trials. The authors hypothesized that while 

metabolic power production (glycolytic capacity) was enhanced, the neuromuscular 

coordination required for a single explosive jump might not be acutely affected by taurine in 

elite athletes who are already near their physiological ceiling for recruitment. 

However, a comprehensive meta-analysis by Dehghani et al. [11], which pooled data from 

multiple randomized controlled trials (RCTs), presented a contrasting conclusion. When 

aggregating data across a broader range of athletic and non-athletic populations, the meta-

analysis revealed a significant positive effect of taurine supplementation on vertical jump 

performance (Weighted Mean Difference = 3.60 cm, p < 0.00001) and Countermovement Jump 

specifically (WMD = 8.50 cm) [11]. This discrepancy suggests that while elite athletes (like the 

speed skaters) may experience diminishing returns in specific jump metrics due to neural 

efficiency ceilings, the broader athletic population may derive meaningful improvements in 

explosive power from taurine. 

 

Mechanisms of Anaerobic Enhancement 

 

The enhancement of anaerobic power is largely attributed to taurine's role in calcium kinetics. 

Taurine increases the accumulation of calcium in the sarcoplasmic reticulum and sensitizes 

contractile filaments to calcium, thereby increasing the force of contraction [1]. Furthermore, 

the study on speed skaters noted that taurine supplementation led to higher post-exercise blood 

lactate levels compared to placebo (16.99% higher immediately post-exercise) [10]. This 
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parallels the findings in swimmers and reinforces the hypothesis that taurine allows athletes to 

access greater anaerobic capacity. By facilitating a higher rate of glycolytic flux, athletes can 

generate more ATP per unit of time, resulting in higher power output and, consequently, higher 

lactate production as a metabolic byproduct. 

 

Isometric and Isokinetic Strength 

 

Evidence regarding isometric strength is also positive but dose-dependent. Specifically, studies 

reviewed by Kurtz et al. [1] indicate that taurine supplementation can improve isometric and 

concentric strength during recovery periods. For instance, supplementation of 0.5 g/kg/day for 

21 days improved strength recovery following eccentric exercise-induced damage. 

 

Table 1: Summary of Key Taurine Supplementation Studies in Athletes 

Study 

(Author, 

Year) 

Population 
Dose & 

Timing 

Exercise 

Protocol 
Key Findings 

Batitucci et al. 

(2018) [7] 

Elite Swimmers 

(Male) 

3g/day 

(Chronic, 8 

weeks) 

400m Front 

Crawl 

No change in speed. 

Increased post-exercise 

blood lactate. 

Buzdagli et al. 

(2023) [10] 

Elite Speed 

Skaters (Male) 

6g (Acute, 60 

min pre) 
Wingate Test 

Increased Peak/Mean Power. 

Decreased RPE. No change 

in CMJ height. 

Kurtz et al. 

(2021) [1] 

Middle-distance 

Runners 

1g (Acute, 2 

hrs pre) 

3km Time 

Trial 

1.7% Improvement in time 

trial performance (citing 

Balshaw et al.). 

Ward et al. 

(2016) [8] 
Trained Cyclists 1g (Acute) 

4km Time 

Trial 

No improvement in 

performance. No change in 

buffering capacity. 

De Carvalho 

et al. (2018) 

[9] 

Swimmers 
6g (Acute, 120 

min pre) 

400m Front 

Crawl 

No performance change. 

Increased plasma glycerol 

(lipolysis). 

Ra et al. 

(2013) [14] 

Untrained 

Males 

2g + BCAA 

(Chronic, 2 

weeks) 

Eccentric 

Elbow 

Flexion 

Reduced DOMS and muscle 

damage markers (CK, LDH). 

Wang et al. 

(2022) [13] 

Recreational 

Runners 

Red Bull 

(Acute) 
5km Run 

Decreased IL-6 and AST 

levels. No change in TNF-

alpha. 

 

Results: Muscle Recovery and Damage Markers 

 

One of the most consistent findings across the reviewed literature is taurine's ability to attenuate 

exercise-induced muscle damage (EIMD) and oxidative stress. This "recovery" aspect of 

taurine supplementation may be its most valuable application for athletes undergoing high-

volume training cycles. 
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Biomarkers of Muscle Damage (CK and LDH) 

 

Creatine Kinase (CK) and Lactate Dehydrogenase (LDH) are standard serum biomarkers used 

to quantify muscle membrane disruption. The meta-analysis by Dehghani et al. [11] synthesized 

data from 7 RCTs involving 165 participants and found compelling evidence for taurine's 

protective effect: 

 

• Creatine Kinase (CK): Taurine supplementation significantly reduced CK levels im-

mediately post-exercise (Weighted Mean Difference = -7.91 IU/L) and, more importantly, at 

24 hours post-exercise (WMD = -78.28 IU/L) [11]. This reduction at the 24-hour mark is criti-

cal, as this is typically when secondary muscle damage cascades begin to peak. However, the 

effect was not significant at 48 hours in this meta-analysis. 

• Lactate Dehydrogenase (LDH): Similarly, LDH levels were significantly lower in tau-

rine-supplemented groups from immediately post-exercise up to 48 hours into recovery (WMD 

= -1.09 IU/L) [11]. 

 

These aggregated findings are supported by individual RCTs. For example, da Silva et al. [19] 

reported that taurine supplementation (0.05 g/kg/day for 21 days) significantly attenuated the 

rise in CK and LDH following eccentric elbow flexion exercise in young adults, an effect that 

aligns with the pooled reductions in muscle damage markers reported by Dehghani et al. [11] 
 
 
 
 
Oxidative Stress and Inflammation 

 

Taurine's role as an antioxidant is central to its recovery benefits. Intense exercise generates 

reactive oxygen species (ROS) that can attack cell membranes (lipid peroxidation) and DNA. 

• Lipid Peroxidation (MDA): In the study on triathletes by De Carvalho et al. [9], an 8-

week supplementation protocol (3 g/day) significantly decreased plasma Malondialdehyde 

(MDA) levels by 21% compared to pre-supplementation values. MDA is a definitive marker of 

lipid peroxidation; its reduction indicates that taurine successfully mitigated oxidative damage 

to cell membranes. Although levels of other endogenous antioxidants like Reduced Glutathione 

(GSH) and Vitamin E did not change significantly, their maintenance at higher baseline levels 

in the taurine group suggests a "sparing effect," where taurine scavenges ROS, preserving the 

body's other antioxidant stores. 

• Inflammatory Cytokines (IL-6 and TNF-alpha): In a study on runners by Wang et 

al. [13], taurine supplementation was found to significantly decrease Interleukin-6 (IL-6) levels 

post-exercise compared to the control group. IL-6 is a pro-inflammatory cytokine released in 

response to muscle damage and metabolic stress. By reducing IL-6, taurine may dampen the 

excessive inflammatory response that contributes to delayed onset muscle soreness (DOMS). 

Additionally, this study found a reduction in Aspartate Transaminase (AST), another marker of 

tissue damage. 

 

Muscle Pain and Soreness (VAS) 
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Despite the strong biochemical evidence of reduced damage, the subjective sensation of pain 

(measured via Visual Analog Scale, VAS) shows less consistent improvement in the immediate 

post-exercise window. The meta-analysis by Dehghani et al. [11] found no significant reduction 

in VAS scores at 48 hours post-exercise. However, a significant reduction in pain was observed 

at 96 hours post-exercise. This delayed analgesic effect suggests that while taurine may not 

immediately mask the acute sensation of soreness, it accelerates the resolution of the 

inflammatory processes that prolong pain into the later stages of recovery. 

Individual studies involving combined supplementation strategies show synergistic potential. 

Ra et al. [14] reported that a combination of Branched-Chain Amino Acids (BCAAs) and 

taurine (2 g three times daily) significantly reduced DOMS and muscle damage markers more 

effectively than taurine alone. This suggests that while taurine protects the membrane, BCAAs 

may support protein synthesis, providing a comprehensive recovery strategy. 

 

Table 2: Metabolic and Biochemical Effects of Taurine 

Parameter 
Effect of Taurine 

Supplementation 
Implication 

Creatine Kinase (CK) 
Significant Reduction (24-48h 

post-exercise) [11] 

Reduced muscle membrane 

damage. 

Lactate 

Dehydrogenase (LDH) 

Significant Reduction (up to 48h 

post-exercise) [11] 
Reduced muscle cell leakage. 

Malondialdehyde 

(MDA) 
Significant Reduction [9] 

Decreased oxidative stress (lipid 

peroxidation). 

Blood Lactate Increase post-exercise [7, 10] 
Enhanced glycolytic flux and 

anaerobic energy turnover. 

Plasma Glycerol Increase [9] 
Enhanced lipolysis (fat 

oxidation). 

Nitrogen Balance Improved (Positive Balance) [9] 
Protein sparing effect during 

training. 

 

Neurological and Cognitive Dimensions 

 

Taurine is a potent neuro-modulator, and evidence suggests it plays a role in central nervous 

system (CNS) function during sports. 

 

Cognitive Function and Perceived Exertion 

 

The reduction in Rate of Perceived Exertion (RPE) observed in speed skaters and triathletes 

points to a central nervous system effect [9, 10]. RPE is a psychophysiological measure of 

fatigue. Taurine's activity as a GABA-A agonist and its potential to modulate neurotransmission 

in the thalamus may alter the "central governor's" perception of fatigue. By modulating neuronal 

excitability and preventing glutamate-induced excitotoxicity, taurine may allow athletes to 

tolerate higher levels of peripheral fatigue without downregulating motor drive. Similarly, Ozan 

et al. [12] observed that taurine, when co-ingested with caffeine, helped maintain cognitive 

performance in elite boxers, further supporting its role in mitigating central fatigue. 
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Neuroprotection and Traumatic Brain Injury (TBI) 

 

In the context of contact sports (e.g., boxing, football, rugby), traumatic brain injury (TBI) is a 

major concern. Animal models cited in the background literature provide a compelling rationale 

for its use. Niu et al. [15] demonstrated in a rat model of TBI that taurine supplementation 

significantly reduced brain edema, neuroinflammation, and apoptosis (cell death) in the 

hippocampus. It achieved this by downregulating pro-inflammatory cytokines and inhibiting 

the apoptosis-related proteins (caspase-3). Furthermore, taurine restored cognitive function in 

TBI-affected animals. This neuroprotective mechanism—based on calcium buffering and 

prevention of glutamate excitotoxicity—suggests taurine could be a vital prophylactic or 

recovery agent for athletes in high-impact sports [16, 17]. 

 

Pain Modulation 

 

The mechanism of pain reduction observed in the recovery studies (VAS scores) likely involves 

central processing. Taurine interacts with GABA receptors in the spinal cord and brain, which 

are involved in nociceptive (pain) signaling. The data from Ochoa-de la Paz et al. [5] highlights 

that taurine modulates GABAergic transmission, which is a primary inhibitory pathway in the 

CNS. This modulation could explain the reduction in delayed muscle pain observed at 96 hours 

post-exercise in the meta-analysis results. 

 

Discussion 

 

The synthesis of data from the provided research allows for a nuanced discussion on the role of 

taurine in sports. The evidence suggests that taurine is not a panacea but a specialized ergogenic 

aid with specific applications, heavily influenced by dosing and physiology. 

 

The "Lactate Paradox" in Performance 

 

A recurring and counter-intuitive theme in the reviewed studies is the behavior of blood lactate. 

Studies on swimmers, speed skaters, and runners consistently observed higher blood lactate 

levels in taurine-supplemented athletes post-exercise [7, 10]. This "lactate paradox" can be 

interpreted through the lens of metabolic power rather than metabolic inefficiency. 

In the speed skating study, the increased lactate was accompanied by significantly higher power 

output [10]. Here, elevated lactate is not a sign of premature fatigue but a marker of increased 

anaerobic energy turnover. Taurine likely facilitates a higher rate of glycolytic flux (glycolysis), 

allowing the athlete to generate more ATP anaerobically per second. This enables the 

maintenance of higher intensities that would otherwise be unsustainable. Therefore, in high-

intensity anaerobic sports, taurine-induced lactate elevation should be viewed as a proxy for 

increased work capacity and flux, enabling a "finishing kick" or higher mean power. 

 

Mechanisms of Muscle Protection 

 

The consistent reduction in CK, LDH, and MDA levels across various studies strongly supports 

the membrane-stabilizing hypothesis [9, 11]. The mechanism appears to be twofold: 

 



 

13 

• Direct Interaction: Taurine interacts with the phospholipid head groups of the cell 

membrane, altering fluidity and stability. This physicochemical change makes the membrane 

more resistant to the mechanical shear stress of eccentric contractions (lengthening under load). 

• Oxidative Shielding: By scavenging ROS and reducing lipid peroxidation (evidenced 

by lowered MDA), taurine prevents the oxidative degradation of the membrane lipids during 

exercise. This preservation of membrane integrity prevents the leakage of intracellular enzymes 

(CK, LDH) into the bloodstream, marking a reduction in cellular damage. 

 

Dosage and Timing Considerations 

 

The review reveals a wide variance in dosing protocols, from acute doses of 1 g to chronic 

loading of 6 g/day. This variability is a primary source of conflicting results. 

 

• Acute vs. Chronic: Acute supplementation (1–2 hours pre-exercise) appears effective 

for modulating acute performance metrics like power and RPE. Chronic supplementation (7 

days to 8 weeks) seems necessary to accumulate intracellular taurine levels sufficiently to con-

fer antioxidant protection and reduce muscle damage markers. 

• Dose Magnitude: The literature suggests a threshold effect. Studies using 6 g showed 

significant power gains in speed skaters [10], while 1 g often showed marginal or no results in 

elite cyclists [8]. However, as noted in the research cited by Kurtz et al. [1], lower doses (1 g) 

can be effective in runners. It is possible that larger athletes or those engaging in more glycolytic 

sports require higher doses. 

• Safety: The safety profile of taurine is excellent. Doses up to 10 g/day have been cited 

as safe with no adverse effects reported in the reviewed studies [18]. This allows for titration 

of dosage without significant risk of toxicity. 

 

The "Non-Responder" and Training Status Variable 

 

A crucial insight from the literature is the difference between trained and untrained individuals. 

Trained athletes naturally possess higher resting muscle taurine concentrations due to adaptive 

upregulation of the Taurine Transporter (TauT) in response to training stress [1, 6]. 

Consequently, they may be less responsive to supplementation compared to untrained 

individuals who have lower baseline levels. This "ceiling effect" might explain why some 

studies on elite swimmers and cyclists show marginal performance gains, whereas studies on 

broader populations often show more pronounced benefits in meta-analyses. This suggests that 

taurine may be most effective for athletes during periods of detraining, injury recovery, or when 

baseline levels are compromised (e.g., vegetarians). 

 

Conclusions 

 

Based on the review of the provided articles, the following conclusions can be drawn regarding 

taurine supplementation in sports: 

 

• Anaerobic Efficacy: Taurine supplementation, particularly in acute doses of roughly 6 

g administered 60-90 minutes pre-exercise, is effective in enhancing peak and mean power 

output in anaerobic sports (e.g., speed skating) and reducing the perception of effort (RPE). 
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• Aerobic Ambiguity: Evidence for endurance performance enhancement is incon-

sistent. While it may improve time-to-exhaustion in some contexts and enhance lipid oxidation, 

it does not consistently improve time-trial performance or VO2max in elite athletes. 

• Recovery Acceleration: There is high-certainty evidence that taurine reduces bi-

omarkers of muscle damage (CK, LDH) and oxidative stress (MDA) following intense exercise. 

This makes it a valuable tool for athletes during periods of intensified training. 

• Metabolic Modulation: Taurine alters metabolic flux, often leading to increased lactate 

production during high-intensity effort (the "lactate paradox"). It also promotes lipolysis, indi-

cated by increased plasma glycerol levels. 

• Neuroprotection and Pain: Taurine modulates central fatigue (lowering RPE) and of-

fers potential neuroprotection against inflammation and apoptosis, relevant for contact sports. 

It reduces subjective pain scores in the later stages of recovery (96 hours). 

• Safety: Taurine is safe and well-tolerated in dosages ranging from 1 g to 6 g daily, with 

no reported adverse events in the reviewed studies. 

 

Directions for Future Research 

 

To resolve the discrepancies identified in this review and optimize the use of taurine in sports, 

future research should focus on the following areas: 

 

• Muscle Taurine Content Analysis: Future studies should utilize muscle biopsies or 

magnetic resonance spectroscopy to quantify muscle taurine content before and after supple-

mentation. This would definitively determine if "non-responders" are simply those who fail to 

increase muscle taurine levels due to transporter saturation or if the variance is genetic. 

• Neuroprotection in Contact Sports: Given the mechanistic potential for neuroprotec-

tion demonstrated in animal TBI models, RCTs should investigate taurine's role in cognitive 

recovery following sub-concussive impacts in contact sports athletes (e.g., rugby, boxing, 

American football). Metrics should include cognitive testing speed and concussion symptom 

scales. 

• Synergistic Effects: Further investigation is needed into the synergy between taurine 

and other supplements. The combination of BCAA and taurine showed promise for DOMS; 

combinations with caffeine (found in energy drinks) or beta-alanine (which shares the same 

transporter, TauT) need careful study. Specifically, since beta-alanine and taurine compete for 

the same transporter, chronic beta-alanine supplementation can deplete taurine stores. Studies 

investigating the optimal co-ingestion strategy to prevent this depletion are critical. 

• Dose-Response Studies: A strictly controlled dose-response study (e.g., 1 g vs 3 g vs 6 

g) within the same homogeneous athletic population is required to establish the optimal ergo-

genic window. 

• Female Athletes: The majority of studies reviewed featured male participants. Dedi-

cated research on female athletes is essential to determine if hormonal fluctuations (estrogen 

affects membrane stability) influence taurine kinetics or efficacy. 
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