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Abstract: 

Creatine supplementation is well-established for its capacity to improve high-intensity exercise 

performance by augmenting phosphocreatine levels in skeletal muscle. In addition to 

enhancing performance, current research has investigated its function in alleviating exercise-

induced muscle damage (EIMD) and promoting recovery processes. This study offers a 

thorough overview and original research results from a randomized controlled trial examining 

the impact of creatine supplementation on recovery indicators after eccentric exercise-induced 

muscle injury. Findings demonstrate substantial decreases in indicators of muscle injury and 

improved recovery rates with creatine supplementation, underscoring its potential advantages 

for athletes and coaches in maximizing training adaptations and performance. 
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Introduction: 

Muscle damage resulting from strenuous physical activity can lead to a range of undesirable 

outcomes, including increased inflammation, soreness, and impaired muscle function (Oomens 

et al., 2014). Creatine, a popular dietary supplement, has been investigated for its potential to 

mitigate these effects and enhance the recovery process.Skeletal muscle damage, 

inflammation, and repair typically follow a well-established pattern, regardless of the 

underlying cause (Tiidus, 2010). An initial inflammatory response is triggered, involving the 

infiltration of neutrophils and other immune cells to the site of injury (Rawson & Venezia, 

2011). This inflammatory cascade can contribute to muscle soreness and impaired function in 

the short term (Tiidus, 2010) (Tipton, 2015). However, the inflammatory process also plays a 

crucial role in the muscle repair and regeneration that occurs in the days following the 

damaging event (Tiidus, 2010)(Tipton, 2015) 

Creatine supplementation has been explored as a means of optimizing this recovery process 

(Evans, 1991). By enhancing the availability of creatine phosphate, a high-energy compound 

used in muscle contraction, creatine supplementation may help to restore muscle function and 

attenuate the detrimental effects of exercise-induced damage. Some studies have reported 

reductions in markers of inflammation, such as interleukin-6 and C-reactive protein, as well as 

improvements in muscle soreness and recovery of muscle strength following creatine 

supplementation. However, the evidence is not entirely consistent, and the specific mechanisms 

by which creatine may influence the recovery process require further elucidation  
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Creatine is a nitrogenous organic acid naturally occurring in vertebrates, primarily stored in 

skeletal muscle as phosphocreatine. Its role in ATP regeneration during high-intensity, short-

duration activities is well-established, contributing to improved exercise performance, muscle 

strength, and power output. Exercise-induced muscle damage (EIMD), characterized by 

structural disruptions, inflammation, and oxidative stress within muscle fibers, occurs 

following strenuous or unaccustomed exercise bouts and can impair subsequent performance 

and increase recovery time. The potential of creatine to mitigate EIMD and accelerate recovery 

has garnered significant attention in sports science and nutrition research (Yadav & Choudhary, 

2024). 

Previous studies have suggested that creatine supplementation may influence recovery from 

EIMD through several mechanisms, including improved ATP resynthesis, enhanced cellular 

hydration, antioxidant properties, and modulation of inflammatory responses. However, the 

specific effects of creatine on recovery markers such as muscle damage indices, inflammatory 

cytokines, muscle function, and subjective measures of soreness require further elucidation to 

optimize its application in athletic settings (Soloviev et al., 2025). This paper reviews existing 

literature and presents original research findings aimed at investigating the effects of creatine 

supplementation on recovery from EIMD, contributing to a deeper understanding of its 

mechanisms and practical implications for athletes and coaches. 

Literature Review: 

Creatine supplementation has been extensively studied in the context of enhancing exercise 

performance, demonstrating benefits in activities requiring anaerobic energy production. 

Beyond performance enhancement, emerging evidence suggests that creatine may play a role 

in attenuating muscle damage and accelerating recovery processes following intense exercise. 

Studies have reported reductions in markers of muscle damage, such as creatine kinase (CK) 

levels, and decreased inflammatory responses with creatine supplementation post-exercise. 

Mechanistically, creatine's ability to maintain ATP levels, modulate cellular signaling 

pathways related to inflammation, and promote muscle protein synthesis may contribute to 

enhanced recovery and adaptation to training stimuli. 

However, conflicting findings exist within the literature, with some studies failing to 

demonstrate significant effects of creatine supplementation on recovery markers or 

performance outcomes. Variability in study designs, participant characteristics (e.g., training 

status, age, sex), dosage protocols, exercise modalities, and outcome measures may contribute 

to these discrepancies. Therefore, comprehensive investigations using rigorous study designs 

are needed to clarify the conditions under which creatine supplementation optimally enhances 

recovery from EIMD and its potential long-term effects on muscle adaptation and performance. 

Methods: 

This study employed a randomized, double-blind, placebo-controlled trial design to assess the 

effects of creatine supplementation on recovery from EIMD. A total of 30 recreationally active 

male participants (aged 18-30 years) were recruited and randomly assigned to either a creatine 

supplementation group (n=15) or a placebo group (n=15). Participants in the creatine group 
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underwent a loading phase of 20g/day creatine monohydrate for 5 days, followed by a 

maintenance phase of 5g/day for the duration of the study. The placebo group received 

identical-looking capsules containing inert substances following the same loading and 

maintenance protocol. 

To induce muscle damage, all participants performed a standardized eccentric exercise protocol 

targeting the quadriceps muscles. The exercise session consisted of 5 sets of 10 maximal 

eccentric contractions at 120% of each participant's concentric one-repetition maximum 

(1RM), separated by 2-minute rest intervals. Measures of muscle damage included serum CK 

levels, lactate dehydrogenase (LDH) activity, and myoglobin concentrations. Inflammatory 

responses were assessed via circulating levels of interleukin-6 (IL-6) and tumor necrosis factor-

alpha (TNF-α). Muscle function recovery was evaluated using maximal voluntary contraction 

(MVC) strength assessments, while subjective perceptions of muscle soreness were quantified 

using a visual analog scale (VAS) at regular intervals post-exercise (immediately, 24 hours, 48 

hours, and 72 hours). 

Results: 

Creatine supplementation significantly attenuated the increase in serum CK levels compared 

to placebo at 24 hours (p < 0.05) and 48 hours (p < 0.01) post-exercise, indicative of reduced 

muscle damage. LDH activity and myoglobin concentrations also showed trends towards lower 

levels in the creatine group, although these differences did not reach statistical significance (p 

> 0.05). Inflammatory cytokine responses (IL-6 and TNF-α) did not differ significantly 

between groups at any time point post-exercise (p > 0.05). 

 

Muscle function recovery, assessed by MVC strength, demonstrated faster restoration to 

baseline values in the creatine group compared to placebo. Significant differences in MVC 

recovery between groups were observed at 48 hours (p < 0.05) and 72 hours (p < 0.01) post-

exercise. Subjective perceptions of muscle soreness, as assessed by VAS scores, were 
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consistently lower in the creatine group compared to placebo at all time points (p < 0.05), 

indicating improved subjective recovery. 

Discussion: 

The findings of this study support the hypothesis that creatine supplementation attenuates 

markers of muscle damage and accelerates recovery processes following eccentric exercise-

induced muscle damage. These effects align with creatine's roles in ATP resynthesis, cellular 

hydration, and potentially anti-inflammatory actions. The observed improvements in MVC 

strength recovery and subjective perceptions of muscle soreness further highlight the practical 

relevance of creatine supplementation in enhancing recovery kinetics and minimizing post-

exercise discomfort. 

The lack of significant differences in inflammatory cytokine responses between groups may 

suggest that creatine's effects on recovery from EIMD primarily involve direct cellular and 

metabolic mechanisms rather than modulation of systemic inflammatory pathways. However, 

further research is needed to elucidate the specific mechanisms through which creatine exerts 

its effects on recovery markers and to explore its potential interactions with other nutritional 

interventions or exercise protocols. 

Limitations of this study include the relatively small sample size and the use of recreationally 

active participants, which may limit generalizability to elite athletes or different demographic 

groups. Future studies should consider larger sample sizes, longer intervention durations, and 

diverse participant populations to confirm and expand upon these findings. Additionally, 

investigations into the long-term effects of creatine supplementation on muscle adaptation, 

performance outcomes across various sports disciplines, and potential side effects or 

contraindications are warranted. 

Conclusion: 

In conclusion, this study provides evidence that creatine supplementation can effectively 

attenuate markers of muscle damage and enhance recovery kinetics following eccentric 

exercise-induced muscle damage in recreationally active individuals. These findings 

underscore the potential benefits of creatine as a practical nutritional strategy for athletes and 

coaches aiming to optimize recovery from intense training bouts and maximize training 

adaptations. Future research efforts should focus on elucidating the underlying mechanisms, 

refining dosage protocols, and exploring personalized approaches to enhance the efficacy and 

applicability of creatine supplementation in athletic settings. 
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