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Abstract

Background.

Creatine is a widely used dietary supplement, mainly known for its role in sports performance

and muscle energy metabolism. Recently, its potential role in brain function has gained

increasing attention due to its involvement in the phosphocreatine system and ATP

regeneration.

Aim.

The aim of this review was to summarize current evidence on the potential effects of creatine

supplementation on cognitive function, including possible mechanisms, human studies,

modifying factors, and safety aspects.

Material and methods.

This review analyzed scientific literature on creatine metabolism, brain bioenergetics, and

cognitive outcomes in humans. Randomized controlled trials, systematic reviews, meta-

analyses, narrative reviews, and relevant observational studies were included.

Results.

Current evidence suggests that creatine may support selected cognitive domains, especially

memory, reasoning, processing speed, and mental fatigue. Benefits may be more evident in

vegetarians, older adults, and individuals exposed to sleep deprivation or increased cognitive

demand. However, findings remain inconsistent, particularly in healthy young adults.

Conclusions.

Creatine appears to be a promising but not fully confirmed nutritional strategy for supporting

cognitive function. Further well-designed randomized controlled trials are needed to identify

responsive populations, optimal protocols, and clinically meaningful effects.

Keywords: creatine supplementation; cognitive function; brain bioenergetics;

phosphocreatine system; memory; mental fatigue; sleep deprivation; nutritional

supplementation.
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1. Introduction

Creatine is one of the most widely used dietary supplements, particularly among athletes and

individuals engaged in resistance training or gym-based exercise. It is best known for its role

in improving high-intensity exercise performance, increasing intramuscular phosphocreatine

stores, and supporting training adaptations. Due to its relatively well-established efficacy and

safety profile, creatine monohydrate is commonly regarded as one of the most extensively

studied ergogenic supplements in sports nutrition [1]. Although creatine has traditionally been

discussed mainly in the context of skeletal muscle metabolism and physical performance,

recent research has increasingly focused on its potential effects beyond the muscular system,

including its possible role in brain function and cognitive performance [2].

The biological rationale for investigating creatine in relation to cognition is based on its

involvement in cellular energy metabolism. The brain is an organ with high energy demands,

and adequate adenosine triphosphate availability is essential for processes such as attention,

memory, information processing, and executive function. Creatine and phosphocreatine

participate in the creatine kinase system, which helps buffer and rapidly regenerate ATP in

tissues with fluctuating energy requirements. Since the brain also relies on efficient energy

metabolism, creatine may theoretically support cognitive processes, especially under

conditions of increased metabolic stress, such as sleep deprivation, aging, neurological

disorders, or low baseline creatine availability [2, 3]. Importantly, oral creatine

supplementation has been shown to increase total creatine concentration in the human brain,

although the magnitude of this increase may vary between individuals [4].

Initial human studies suggested that creatine supplementation may positively influence

selected cognitive domains. In a double-blind, placebo-controlled, crossover trial, Rae et al.

observed improvements in working memory and intelligence-related tasks following creatine

supplementation in young adult vegetarians [5]. These findings are particularly relevant

because individuals consuming vegetarian or vegan diets may have lower dietary creatine

intake compared with omnivores. Subsequent studies and reviews have examined whether

creatine may improve memory, attention, reasoning, processing speed, and mental fatigue in

different populations. A systematic review of randomized controlled trials suggested that oral
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creatine supplementation may improve short-term memory and reasoning in healthy

individuals, although its effects on other cognitive domains remain less consistent [6].

More recent evidence continues to suggest potential cognitive benefits of creatine, but the

overall conclusions remain cautious. A systematic review and meta-analysis reported that

creatine monohydrate supplementation may have beneficial effects on cognitive function in

adults, particularly in domains such as memory, attention time, and information processing

speed [7]. However, not all studies have demonstrated significant improvements, and the

heterogeneity of available research makes interpretation difficult. Differences in study design,

supplementation dose, intervention duration, baseline diet, participant age, cognitive tests, and

health status may partly explain the inconsistent findings. Moreover, the European Food

Safety Authority concluded that, based on the available evidence, a cause-and-effect

relationship has not been established between creatine supplementation and improvement in

cognitive function [8].

Therefore, despite growing interest in creatine as a potential nutritional strategy for

supporting brain function, its role in cognitive enhancement remains uncertain. Further

evaluation of the current evidence is needed to clarify which cognitive domains may be most

responsive to creatine supplementation, which populations are most likely to benefit, and

what mechanisms could explain the observed effects. This review aims to summarize the

available evidence on the relationship between creatine supplementation and cognitive

function, with particular attention to brain energy metabolism, human intervention studies,

potential modifying factors, and current limitations in the field.

Research Objective

The objective of this review is to summarize and critically analyze current evidence on the

effects of creatine supplementation on cognitive function, with particular attention to brain

energy metabolism, cognitive domains, and populations most likely to benefit.

Research Problems

This review addresses the following research problems:

1. What mechanisms may explain the relationship between creatine supplementation and

cognitive function?

2. Which cognitive domains may be influenced by creatine?
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3. Do the effects differ depending on age, diet, baseline creatine status, sleep deprivation,

or health condition?

4. Why are findings from human studies inconsistent?

5. Is current evidence sufficient to support creatine as a strategy for improving cognitive

function?

Research Hypotheses

Based on the available literature, the following hypotheses were formulated:

1. Creatine may support cognition by improving brain energy availability through the

phosphocreatine system and ATP regeneration.

2. Its effects may be stronger in individuals with increased brain energy demand, such as

older adults, sleep-deprived individuals, or people exposed to mental fatigue.

3. Individuals with lower dietary creatine intake, including vegetarians and those

following predominantly plant-based diets, may respond more favorably than

omnivores.

4. Creatine may mainly affect memory, attention, processing speed, and mental fatigue.

5. Inconsistent findings may result from differences in study design, supplementation

protocols, cognitive tests, and participant characteristics.

2. Research Materials and Methods

2.1. Participants

As this is a review article, no participants were recruited. The research material consisted of

previously published studies on creatine supplementation and cognitive function, including

randomized controlled trials, systematic reviews, meta-analyses, narrative reviews, and

observational studies.

The analyzed studies included healthy young adults, older adults, vegetarians, individuals

following predominantly plant-based diets, omnivores, sleep-deprived individuals, and

selected clinical populations. Particular attention was given to studies assessing cognitive

outcomes after oral creatine supplementation.
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2.2. Procedure / Measures / Instruments

A structured literature search was conducted using PubMed, Google Scholar, Scopus, Web of

Science, and ScienceDirect. Search terms included: “creatine supplementation,” “creatine

monohydrate,” “cognitive function,” “cognition,” “memory,” “attention,” “executive

function,” “processing speed,” “mental fatigue,” “brain function,” “sleep deprivation,” “older

adults,” “vegetarians,” and “brain bioenergetics.”

Included publications were English-language studies involving humans, studies evaluating

creatine supplementation or dietary creatine intake in relation to cognition, and papers

discussing mechanisms linking creatine with brain energy metabolism. Studies unrelated to

cognition, focused only on athletic performance, animal-only studies, non-peer-reviewed

sources, conference abstracts without full text, and papers with insufficient methodology were

excluded.

The main outcomes considered were memory, working memory, attention, reasoning,

processing speed, executive function, and mental fatigue. The relevance and quality of

publications were assessed narratively.

2.3. Data Collection and Analysis / Statistical Analysis

Data were extracted from abstracts and full texts, including study design, population, sample

size, creatine dose, supplementation duration, cognitive outcomes, main findings, and

limitations. The data were analyzed using narrative synthesis and compared according to

population, cognitive domain, supplementation protocol, and direction of effect.

Due to heterogeneity in study designs, populations, cognitive tests, and supplementation

protocols, no quantitative meta-analysis was performed. Results were summarized

descriptively to identify consistent findings, mechanisms, and research gaps.

2.3.1. Statistical Software

No statistical software was used, as this review did not include original data analysis or meta-

analytical calculations. Literature organization was performed manually and, where applicable,

with citation management tools.
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2.3.2. Statistical Methods

No original statistical testing was conducted. The findings were analyzed descriptively and

narratively. Greater emphasis was placed on systematic reviews, meta-analyses, and

randomized controlled trials, while observational studies and narrative reviews were used

mainly for context and discussion of mechanisms and research gaps.

3. Research results - literature findings

3.1. Creatine Metabolism and Brain Bioenergetics

Creatine is a nitrogen-containing compound that can be obtained from dietary sources, mainly

meat and fish, and can also be synthesized endogenously from amino acids. Its synthesis

involves arginine, glycine, and methionine, with the participation of key enzymes such as

arginine:glycine amidinotransferase and guanidinoacetate methyltransferase [9-11]. Although

creatine is widely known for its role in skeletal muscle metabolism, it is also present in the

brain, where it contributes to cellular energy homeostasis [2].

The brain obtains creatine through both transport from the circulation and local synthesis

within the central nervous system. Creatine transport across the blood–brain barrier is

mediated mainly by the creatine transporter SLC6A8, although this process appears to be

limited compared with other tissues [3, 12]. Therefore, local creatine synthesis in brain cells

may be important for maintaining adequate cerebral creatine availability [13].

Creatine plays an important role in the phosphocreatine system, which supports rapid

regeneration of adenosine triphosphate during periods of increased energy demand. Through

the creatine kinase reaction, phosphocreatine acts as an energy buffer and helps stabilize

intracellular ATP levels in tissues with high and fluctuating energy requirements, including

the brain [14,15]. This mechanism may be particularly relevant for neuronal activity, as

cognitive processes require continuous and efficient energy supply.

Oral creatine supplementation may increase total creatine concentration in the human brain,

although the response appears to vary between individuals. Dechent et al. demonstrated that

creatine supplementation increased cerebral creatine levels, supporting the hypothesis that

dietary supplementation can influence brain creatine availability [4]. However, the magnitude
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of this effect is generally smaller than that observed in skeletal muscle, which may be related

to the limited transport of creatine across the blood–brain barrier [2, 3].

The potential relationship between creatine and cognitive function is based mainly on its role

in brain bioenergetics. By supporting ATP buffering and cellular energy stability, creatine

may help maintain cognitive performance, especially under conditions of increased brain

energy demand, such as sleep deprivation, aging, mental fatigue, or neurological conditions or

other metabolically demanding states [2, 15]. These mechanisms provide a biological

rationale for further investigation of creatine supplementation as a possible nutritional

strategy for supporting selected cognitive domains.

3.2. Mechanisms Linking Creatine with Cognitive Function

The main mechanism linking creatine with cognitive function is its role in cellular energy

metabolism. Creatine participates in the phosphocreatine system, which helps regenerate

adenosine triphosphate during periods of increased energy demand. Since neuronal activity

requires continuous energy supply, this system may support cognitive processes such as

memory, attention, and executive function [2, 14, 15].

Creatine may also contribute to cognitive performance by supporting mitochondrial function

and cellular energy stability. Efficient mitochondrial activity is essential for maintaining

neuronal function, especially in conditions associated with aging, fatigue, or neurological

conditions or other metabolically demanding states. By helping to stabilize energy availability,

creatine may reduce the negative effects of impaired cellular bioenergetics on brain function

[2, 3, 15, 16].

Another possible mechanism involves the neuroprotective properties of creatine. Some

studies suggest that creatine may help reduce oxidative stress and support neuronal survival

under metabolically demanding conditions. Although much of this evidence comes from

experimental and mechanistic studies, it provides a rationale for investigating creatine in

relation to brain health and cognitive function [3, 15, 16].

The cognitive effects of creatine may be more visible when the brain is exposed to increased

energy demand, such as during sleep deprivation or mental fatigue. In such conditions,

creatine may help maintain cognitive performance by supporting brain energy metabolism.
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Previous studies have reported beneficial effects of creatine on mental fatigue and selected

cognitive tasks under sleep deprivation or high cognitive load [17-19].

Creatine may also influence brain function through mechanisms related to neurotransmission

and excitotoxicity. By supporting cellular energy balance, creatine may help protect neurons

against excessive metabolic stress and disturbances in neuronal signaling. However, this

mechanism remains less clearly established than its role in brain bioenergetics and requires

further investigation in human studies [2, 16, 20].

3.3. Evidence from Human Studies

Evidence from studies in healthy young adults is mixed and often shows limited cognitive

benefits. Rawson et al. reported that six weeks of creatine supplementation did not improve

cognitive processing in non-sleep-deprived young adults [21]. Similarly, Moriarty et al. found

no significant improvement in cognitive performance after six weeks of creatine

supplementation at moderate or high doses [22]. A larger randomized controlled trial by

Sandkühler et al. also suggested that cognitive effects in healthy adults may be small or

inconsistent [23].

Some studies suggest that creatine may have stronger cognitive effects in individuals with

lower dietary creatine intake, such as vegetarians. Rae et al. found that creatine

supplementation improved working memory and intelligence-related tasks in young adult

vegetarians [5]. Benton and Donohoe also reported that creatine supplementation improved

memory mainly in vegetarians, while effects in omnivores were less evident [24].

Creatine may be more effective when the brain is exposed to increased energy demand.

Watanabe et al. showed that creatine supplementation reduced mental fatigue during repeated

cognitive tasks [17]. McMorris et al. reported beneficial effects of creatine on selected

cognitive and psychomotor outcomes during sleep deprivation [18]. More recently, Gordji-

Nejad et al. found that a single high dose of creatine improved cognitive performance during

partial sleep deprivation, supporting the hypothesis that creatine may be particularly relevant

under metabolic stress [19].

Findings in older adults are also inconsistent. Alves et al. found that creatine supplementation,

with or without strength training, did not significantly improve cognitive function in older

women [25]. However, a systematic review and meta-analysis by Prokopidis et al. suggested
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that creatine supplementation may improve memory performance in healthy individuals,

especially in older adults [26]. These findings indicate that age and baseline cognitive or

metabolic status may influence the response to supplementation.

Systematic reviews and meta-analyses generally suggest that creatine may have potential

benefits for selected cognitive domains, particularly memory and reasoning, but the evidence

remains heterogeneous. Avgerinos et al. concluded that creatine may improve short-term

memory and intelligence or reasoning in healthy individuals, while effects on other cognitive

domains are less clear [6]. Xu et al. reported that creatine supplementation may have potential

beneficial effects on cognitive function in adults; however, the evidence remains

heterogeneous and larger, well-designed randomized controlled trials are needed to confirm

these findings [7]. In contrast, the European Food Safety Authority concluded that the

available evidence is insufficient to establish a clear cause-and-effect relationship between

creatine supplementation and improved cognitive function [8].

3.4. Factors Modifying the Effects of Creatine on Cognition

Age may be an important factor influencing the cognitive response to creatine

supplementation. Some evidence suggests that older adults may benefit more from creatine,

possibly due to age-related changes in brain energy metabolism and cognitive vulnerability. A

meta-analysis reported that creatine supplementation may improve memory performance,

particularly in older individuals [26]. However, not all studies support this effect, as Alves et

al. found no significant improvement in cognitive function among older women after creatine

supplementation [25].

Dietary habits may also modify the effects of creatine on cognition. Individuals following

vegetarian or predominantly plant-based diets usually have lower dietary creatine intake than

omnivores, which may influence their response to supplementation. Studies have suggested

that individuals following vegetarian diets may respond more favorably to creatine

supplementation, especially in memory and reasoning tasks [5, 24].

Creatine may be more effective under conditions of increased cognitive or energetic demand,

such as sleep deprivation, mental fatigue, or high cognitive load. In these situations, the brain

may rely more strongly on efficient ATP regeneration. Studies have shown that creatine

supplementation can reduce mental fatigue and improve selected cognitive outcomes during

sleep deprivation or cognitively demanding tasks [17-19].
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The dose and duration of creatine supplementation may influence cognitive outcomes,

although the optimal protocol remains unclear. Some studies using several weeks of

supplementation in healthy young adults did not observe significant cognitive improvement

[21, 22]. In contrast, a single high dose of creatine improved cognitive performance during

partial sleep deprivation, suggesting that the effect may depend not only on dose, but also on

the metabolic state of the brain [19].

The observed effects of creatine may differ depending on the cognitive domain and the type

of test used. Previous reviews suggest that creatine may have more consistent effects on short-

term memory and intelligence/reasoning than on other cognitive domains, while findings for

attention, executive function, and processing speed remain less consistent [6, 7]. Differences

in cognitive assessment tools may partly explain the heterogeneity of findings across studies.

Individual characteristics, including health status, baseline cognitive performance, diet, age,

and brain creatine availability, may influence the response to supplementation. This may

explain why some studies report cognitive benefits, while others show little or no effect.

Overall, current evidence suggests that creatine may be most relevant in populations with

lower creatine availability or increased brain energy demand, but further well-designed

studies are needed to identify responders and optimal supplementation protocols [6-8].

3.5. Safety and Supplementation Strategies

Creatine monohydrate is considered one of the most extensively studied dietary supplements,

with a generally favorable safety profile when used at recommended doses. It has been widely

investigated in sports nutrition and is increasingly discussed in the context of health and brain

function [1, 11]. Current evidence suggests that creatine supplementation is usually well

tolerated in healthy individuals, although individual health status should always be considered

before supplementation [27].

Concerns regarding kidney function, water retention, muscle cramps, dehydration, or other

adverse effects are commonly discussed in relation to creatine use. However, available

evidence does not support the view that recommended doses of creatine impair kidney

function in healthy individuals [27, 28]. Nevertheless, individuals with pre-existing kidney

disease or other chronic medical conditions should use creatine only under medical

supervision.
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The most commonly used supplementation strategy includes a loading phase of

approximately 20 g/day for 5–7 days, followed by a maintenance dose of 3–5 g/day. An

alternative approach is to use a lower daily dose without a loading phase, although this may

require more time to increase tissue creatine stores [1]. In studies related to brain function and

cognition, supplementation protocols vary considerably in dose, duration, and study

population, which may partly explain inconsistent findings [2, 7].

Although creatine appears to be safe and biologically plausible as a supplement supporting

brain energy metabolism, current evidence is not sufficient to recommend it universally for

cognitive enhancement. Recent reviews suggest potential benefits for selected cognitive

domains and specific populations, but results remain heterogeneous [7]. Moreover, the

European Food Safety Authority concluded that a cause-and-effect relationship between

creatine supplementation and improvement in cognitive function has not yet been established

[8]. Therefore, creatine may be considered a promising but not yet fully confirmed nutritional

strategy for supporting cognitive function.

4. Discussion, Limitations, and Future Directions

The available evidence suggests that creatine may have a potential role in supporting

cognitive function, mainly through its involvement in brain energy metabolism and ATP

regeneration. This mechanism may be particularly relevant in situations of increased brain

energy demand, such as sleep deprivation, mental fatigue, or high cognitive load [2, 14, 17-

19].

However, findings from human studies remain inconsistent. Positive effects have been

reported in selected populations, including vegetarians, older adults, and individuals exposed

to mental fatigue or sleep deprivation, suggesting that baseline creatine availability, age, diet,

and increased brain energy demand may influence the response to supplementation [5, 17-19,

24, 26]. In contrast, studies in healthy young adults without additional cognitive or metabolic

stress often show limited or no significant improvement in cognitive performance [21-23].

Several limitations should be considered when interpreting the current evidence. Available

studies differ in participant characteristics, supplementation dose, intervention duration,

cognitive tests, and outcome measures, which makes direct comparison difficult [6, 7]. In

addition, many studies include relatively small sample sizes and do not directly measure brain

creatine availability. Although oral creatine supplementation may increase cerebral creatine
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levels, individual responses appear to vary, and changes in brain creatine are not always

assessed together with cognitive outcomes [2, 4].

Future research should include larger randomized controlled trials, standardized cognitive

assessment methods, and clearly defined supplementation protocols. Studies should also

consider factors such as age, dietary pattern, baseline creatine intake, sleep deprivation,

mental fatigue, and health status. Whenever possible, future trials should include direct

measures of brain creatine or phosphocreatine levels, for example using magnetic resonance

spectroscopy. Such research is needed to identify populations most likely to benefit from

creatine supplementation and to determine whether its cognitive effects are clinically

meaningful.

5. Conclusions

Creatine is a well-studied dietary supplement with an established role in cellular energy

metabolism. Although it is most commonly associated with sports performance, growing

evidence suggests that creatine may also be relevant for brain function due to its involvement

in the phosphocreatine system and ATP regeneration [1, 2].

Current human studies indicate that creatine supplementation may have potential benefits for

selected cognitive domains, particularly memory, reasoning, and mental fatigue, with less

consistent evidence for processing speed. However, these effects are not consistent across all

populations or study designs. The available evidence suggests that creatine may be more

beneficial in individuals with lower baseline creatine intake, older adults, or under conditions

of increased brain energy demand, such as sleep deprivation or mental fatigue [6, 7, 26].

Overall, creatine appears to be a promising but not yet fully confirmed nutritional strategy for

supporting cognitive function. Further well-designed randomized controlled trials are needed

to determine optimal supplementation protocols, identify populations most likely to benefit,

and clarify the mechanisms underlying its potential cognitive effects [8].



15

DISCLOSURE

Author’s Contributions

Conceptualization: Izabela Czerny, Szymon Daniszewski;

Methodology: Izabela Czerny, Szymon Daniszewski, Julia Marek;

Literature analysis: Izabela Czerny, Szymon Daniszewski, Julia Marek, Paweł Jan Cupriak,

Jadwiga Pelc, Inga Czerny, Martyna Czachurska, Paul Dudek, Aleksandra Wiśniewska;

Writing – original draft preparation: Izabela Czerny, Szymon Daniszewski, Julia Marek;

Writing – review and editing: Izabela Czerny, Paweł Jan Cupriak, Jadwiga Pelc, Inga Czerny,

Martyna Czachurska, Paul Dudek, Julia Maria Radziwiłko;

Visualization: Julia Maria Radziwiłko, Inga Czerny, Aleksandra Wiśniewska.

All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study. Data

sharing is not applicable to this article.

Acknowledgments: The authors would like to thank all researchers whose studies

contributed to the development of this review article.

Conflicts of Interest: The authors declare no conflict of interest.

Declaration of generative AI and AI-assisted technologies in the writing process

In preparing this work, the authors used ChatGPT (OpenAI, San Francisco, CA, USA) for

linguistic refinement, text organization, formatting support, and improvement of academic

writing style. The authors critically reviewed, edited, and verified all generated content and

accepted full responsibility for the final content of the manuscript.



16

References

1. Kreider RB, Kalman DS, Antonio J, Ziegenfuss TN, Wildman R, Collins R, et al.

International Society of Sports Nutrition position stand: safety and efficacy of creatine

supplementation in exercise, sport, and medicine. J Int Soc Sports Nutr. 2017;14:18.

doi:10.1186/s12970-017-0173-z

2. Forbes SC, Cordingley DM, Cornish SM, Gualano B, Roschel H, Ostojic SM, et al.

Effects of creatine supplementation on brain function and health. Nutrients.

2022;14(5):921. doi:10.3390/nu14050921

3. Roschel H, Gualano B, Ostojic SM, Rawson ES. Creatine supplementation and brain

health. Nutrients. 2021;13(2):586. doi:10.3390/nu13020586

4. Dechent P, Pouwels PJW, Wilken B, Hanefeld F, Frahm J. Increase of total creatine in

human brain after oral supplementation of creatine-monohydrate. Am J Physiol.

1999;277(3 Pt 2):R698-R704. doi:10.1152/ajpregu.1999.277.3.R698

5. Rae CD, Digney AL, McEwan SR, Bates TC. Oral creatine monohydrate

supplementation improves brain performance: a double-blind, placebo-controlled,

cross-over trial. Proc Biol Sci. 2003;270(1529):2147-2150.

doi:10.1098/rspb.2003.2492

6. Avgerinos KI, Spyrou N, Bougioukas KI, Kapogiannis D. Effects of creatine

supplementation on cognitive function of healthy individuals: a systematic review of

randomized controlled trials. Exp Gerontol. 2018;108:166-173.

doi:10.1016/j.exger.2018.04.013

7. Xu C, Bi S, Zhang W, Luo L. The effects of creatine supplementation on cognitive

function in adults: a systematic review and meta-analysis. Front Nutr.

2024;11:1424972. doi:10.3389/fnut.2024.1424972

8. Turck D, Bohn T, Cámara M, Castenmiller J, de Henauw S, Hirsch-Ernst KI, et al.

Creatine and improvement in cognitive function: evaluation of a health claim pursuant

to Article 13(5) of Regulation (EC) No 1924/2006. EFSA J. 2024;22(11):e9100.

doi:10.2903/j.efsa.2024.9100

9. Joncquel-Chevalier Curt M, Voicu PM, Fontaine M, Dessein AF, Porchet N, Mention-

Mulliez K, et al. Creatine biosynthesis and transport in health and disease. Biochimie.

2015;119:146-165. doi:10.1016/j.biochi.2015.10.022

https://doi.org/10.1186/s12970-017-0173-z
https://doi.org/10.1186/s12970-017-0173-z
https://doi.org/10.1186/s12970-017-0173-z
https://doi.org/10.3390/nu14050921
https://doi.org/10.3390/nu14050921
https://doi.org/10.3390/nu13020586
https://doi.org/10.3390/nu13020586
https://doi.org/10.1152/ajpregu.1999.277.3.R698
https://doi.org/10.1152/ajpregu.1999.277.3.R698
https://doi.org/10.1098/rspb.2003.2492
https://doi.org/10.1098/rspb.2003.2492
https://doi.org/10.1098/rspb.2003.2492
https://doi.org/10.1016/j.exger.2018.04.013
https://doi.org/10.1016/j.exger.2018.04.013
https://doi.org/10.1016/j.exger.2018.04.013
https://doi.org/10.3389/fnut.2024.1424972
https://doi.org/10.3389/fnut.2024.1424972
https://doi.org/10.2903/j.efsa.2024.9100
https://doi.org/10.2903/j.efsa.2024.9100
https://doi.org/10.2903/j.efsa.2024.9100
https://doi.org/10.1016/j.biochi.2015.10.022
https://doi.org/10.1016/j.biochi.2015.10.022


17

10. Bonilla DA, Kreider RB, Stout JR, Forero DA, Kerksick CM, Roberts MD, et al.

Metabolic basis of creatine in health and disease: a bioinformatics-assisted review.

Nutrients. 2021;13(4):1238. doi:10.3390/nu13041238

11. Kreider RB, Stout JR. Creatine in health and disease. Nutrients. 2021;13(2):447.

doi:10.3390/nu13020447

12. Braissant O. Creatine and guanidinoacetate transport at blood-brain and blood-

cerebrospinal fluid barriers. J Inherit Metab Dis. 2012;35(4):655-664.

doi:10.1007/s10545-011-9433-2

13. Braissant O, Béard E, Torrent C, Henry H. Dissociation of AGAT, GAMT and

SLC6A8 in CNS: relevance to creatine deficiency syndromes. Neurobiol Dis.

2010;37(2):423-433. doi:10.1016/j.nbd.2009.10.022

14. Wallimann T, Tokarska-Schlattner M, Schlattner U. The creatine kinase system and

pleiotropic effects of creatine. Amino Acids. 2011;40(5):1271-1296.

doi:10.1007/s00726-011-0877-3

15. Andres RH, Ducray AD, Schlattner U, Wallimann T, Widmer HR. Functions and

effects of creatine in the central nervous system. Brain Res Bull. 2008;76(4):329-343.

doi:10.1016/j.brainresbull.2008.02.035

16. Bender A, Klopstock T. Creatine for neuroprotection in neurodegenerative disease:

end of story? Amino Acids. 2016;48(8):1929-1940. doi:10.1007/s00726-015-2165-0

17. Watanabe A, Kato N, Kato T. Effects of creatine on mental fatigue and cerebral

hemoglobin oxygenation. Neurosci Res. 2002;42(4):279-285. doi:10.1016/S0168-

0102(02)00007-X

18. McMorris T, Harris RC, Swain J, Corbett J, Collard K, Dyson RJ, et al. Effect of

creatine supplementation and sleep deprivation, with mild exercise, on cognitive and

psychomotor performance, mood state, and plasma concentrations of catecholamines

and cortisol. Psychopharmacology. 2006;185(1):93-103. doi:10.1007/s00213-005-

0269-z

19. Gordji-Nejad A, Matusch A, Kleedörfer S, Patel HJ, Drzezga A, Elmenhorst D, et al.

Single dose creatine improves cognitive performance and induces changes in cerebral

high energy phosphates during sleep deprivation. Sci Rep. 2024;14(1):4937.

doi:10.1038/s41598-024-54249-9

20. Meftahi GH, Hatef B, Pirzad Jahromi G. Creatine activity as a neuromodulator in the

central nervous system. Arch Razi Inst. 2023;78(4):1169-1175.

doi:10.32592/ARI.2023.78.4.1169

https://doi.org/10.3390/nu13041238
https://doi.org/10.3390/nu13041238
https://doi.org/10.3390/nu13020447
https://doi.org/10.3390/nu13020447
https://doi.org/10.3390/nu13020447
https://doi.org/10.1007/s10545-011-9433-2
https://doi.org/10.1007/s10545-011-9433-2
https://doi.org/10.1007/s10545-011-9433-2
https://doi.org/10.1016/j.nbd.2009.10.022
https://doi.org/10.1016/j.nbd.2009.10.022
https://doi.org/10.1007/s00726-011-0877-3
https://doi.org/10.1007/s00726-011-0877-3
https://doi.org/10.1007/s00726-011-0877-3
https://doi.org/10.1016/j.brainresbull.2008.02.035
https://doi.org/10.1016/j.brainresbull.2008.02.035
https://doi.org/10.1016/j.brainresbull.2008.02.035
https://doi.org/10.1007/s00726-015-2165-0
https://doi.org/10.1007/s00726-015-2165-0
https://doi.org/10.1016/S0168-0102(02)00007-X
https://doi.org/10.1016/S0168-0102(02)00007-X
https://doi.org/10.1016/S0168-0102(02)00007-X
https://doi.org/10.1007/s00213-005-0269-z
https://doi.org/10.1007/s00213-005-0269-z
https://doi.org/10.1007/s00213-005-0269-z
https://doi.org/10.1038/s41598-024-54249-9
https://doi.org/10.1038/s41598-024-54249-9
https://doi.org/10.1038/s41598-024-54249-9
https://doi.org/10.32592/ARI.2023.78.4.1169
https://doi.org/10.32592/ARI.2023.78.4.1169
https://doi.org/10.32592/ARI.2023.78.4.1169


18

21. Rawson ES, Lieberman HR, Walsh TM, Zuber SM, Harhart JM, Matthews TC.

Creatine supplementation does not improve cognitive function in young adults.

Physiol Behav. 2008;95(1-2):130-134. doi:10.1016/j.physbeh.2008.05.009

22. Moriarty T, Bourbeau K, Dorman K, et al. Dose-response of creatine supplementation

on cognitive function in healthy young adults. Brain Sci. 2023;13(9):1276.

doi:10.3390/brainsci13091276

23. Sandkühler JF, Kersting X, Faust A, et al. The effects of creatine supplementation on

cognitive performance: a randomised controlled study. BMC Med. 2023;21(1):440.

doi:10.1186/s12916-023-03146-5

24. Benton D, Donohoe R. The influence of creatine supplementation on the cognitive

functioning of vegetarians and omnivores. Br J Nutr. 2011;105(7):1100-1105.

doi:10.1017/S0007114510004733

25. Alves CRR, Merege Filho CAA, Benatti FB, Brucki SMD, Pereira RMR, de Sá Pinto

AL, et al. Creatine supplementation associated or not with strength training upon

emotional and cognitive measures in older women: a randomized double-blind study.

PLoS One. 2013;8(10):e76301. doi:10.1371/journal.pone.0076301

26. Prokopidis K, Giannos P, Triantafyllidis KK, Kechagias KS, Forbes SC, Candow DG.

Effects of creatine supplementation on memory in healthy individuals: a systematic

review and meta-analysis of randomized controlled trials. Nutr Rev. 2023;81(4):416-

427. doi:10.1093/nutrit/nuac064

27. Antonio J, Candow DG, Forbes SC, Gualano B, Jagim AR, Kreider RB, et al.

Common questions and misconceptions about creatine supplementation: what does the

scientific evidence really show? J Int Soc Sports Nutr. 2021;18(1):13.

doi:10.1186/s12970-021-00412-w

28. de Oliveira Vilar Neto J, da Silva CA, Meneses GC, Pinto DV, Brito LC, da Cruz

Fonseca SG, et al. Novel renal biomarkers show that creatine supplementation is safe:

a double-blind, placebo-controlled randomized clinical trial. Toxicol Res.

2020;9(3):263-270. doi:10.1093/toxres/tfaa028

https://doi.org/10.1016/j.physbeh.2008.05.009
https://doi.org/10.1016/j.physbeh.2008.05.009
https://doi.org/10.3390/brainsci13091276
https://doi.org/10.3390/brainsci13091276
https://doi.org/10.3390/brainsci13091276
https://doi.org/10.1186/s12916-023-03146-5
https://doi.org/10.1186/s12916-023-03146-5
https://doi.org/10.1186/s12916-023-03146-5
https://doi.org/10.1017/S0007114510004733
https://doi.org/10.1017/S0007114510004733
https://doi.org/10.1017/S0007114510004733
https://doi.org/10.1371/journal.pone.0076301
https://doi.org/10.1371/journal.pone.0076301
https://doi.org/10.1093/nutrit/nuac064
https://doi.org/10.1093/nutrit/nuac064
https://doi.org/10.1186/s12970-021-00412-w
https://doi.org/10.1186/s12970-021-00412-w
https://doi.org/10.1186/s12970-021-00412-w
https://doi.org/10.1093/toxres/tfaa028
https://doi.org/10.1093/toxres/tfaa028

	DISCLOSURE
	Author’s Contributions
	Funding: This research received no external fundin
	Informed Consent Statement: Not applicable.
	Data Availability Statement: No new data were crea
	Acknowledgments: The authors would like to thank a
	Conflicts of Interest: The authors declare no conf
	Declaration of generative AI and AI-assisted techn


