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Abstract

Introduction: Ashwagandha (Withania somnifera) is a traditional adaptogenic herb widely
used in Ayurveda - traditional Indian medicine. Recent studies have investigated its potential
benefits in sports and physical activity, including improvements in cardiorespiratory fitness,
muscle strength, recovery, and psychophysiological adaptation. Its effects are attributed to
adaptogenic, antioxidant, anti-inflammatory properties, and modulation of hormonal responses.
Aim of the Study: The aim of this study is to review the scientific literature regarding the
effects of Ashwagandha supplementation on parameters relevant to sports performance.
Materials and Methods: An extensive literature search was conducted in the PubMed
database up to the year 2025.
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Summary: Evidence indicates that Ashwagandha supplementation provides multidimensional
benefits in sports and physical activity. Improvements include increased VO:max, extended
time to exhaustion, enhanced muscle strength and lean body mass, and increased arm
circumference and testosterone levels. Ashwagandha also supports recovery by reducing
perceived fatigue, improving sleep quality, decreasing exercise-induced muscle enzyme
elevation, and lowering inflammatory markers such as CRP. Additional effects include
antioxidant protection, reduced oxidative stress, and favorable hormonal modulation (e.g.,
cortisol reduction of 27-30%, increased testosterone).

Conclusions: Ashwagandha appears to be a safe and promising supplement for enhancing
performance, strength, and recovery. However, due to methodological limitations, variability in
dosing, and heterogeneity of study populations, its use should be guided by individual
assessment and consultation with a qualified professional. Further well-designed clinical trials
are needed to establish optimal supplementation protocols and long-term effects.

Keywords: ashwagandha; withania somnifera; physical performance; muscle strength;
recovery.

1. Introduction

Ashwagandha (Withania somnifera), also known as Indian ginseng, is an adaptogenic herb
traditionally used in Ayurveda.[1] In recent years, interest in its application in sports and
physical activity has increased. Adaptogens are herbal and nutritional substances that support
the body’s capacity to cope with stress, improve resilience, and maintain overall function in
demanding situations.[2] Their use is associated with better metabolic regulation and enhanced
cognitive and physical performance. The effects of plant-based adaptogens are observed largely
due to the wide range of bioactive compounds such as phytochemicals.[3] Studies indicate that
supplementation with Ashwagandha root extract may improve aerobic capacity, muscle strength,
and recovery processes. Its mechanisms of action are attributed to adaptogenic, antioxidant,
anti-inflammatory properties, and potential effects on hormonal regulation.[4]

2. Materials and Methods

This review was based on publications available in the open-access PubMed, PubMed Central
(PMC) repository. It included clinical trials (randomized, placrbo-controlled), systematic
reviews and meta-analyses published up to 2025. The studies analyzed the effects of
Ashwagandha supplementation on physical performance (e.g., VO.max, time to exhaustion),
muscle strength, muscle mass, and recovery after exercise. The literature covers studies
differing in doses (approximately 300—1000 mg/day), duration (2—12 weeks), and participants
(athletes, physically active individuals, various ages and sexes).



3. Literature Review

3.1 Endurance

The effect of Ashwagandha supplementation on physical endurance has been confirmed in
numerous randomized trials and meta-analyses. VO2.max, which represents the maximal oxygen
uptake of the body, serves as a critical indicator of aerobic capacity, and improvements in
VO:max are directly associated with enhanced endurance and the ability to sustain prolonged
physical exercise. [5] In a study involving elite Indian cyclists, supplementation with 500 mg
of extract twice daily for eight weeks increased VO.max from 57.9 + 5.4 ml/kg/min to 60.9 £+
5.7 ml/kg/min. Time to exhaustion increased from 12.1 + 1.4 min to 13.6 = 1.6 min, and METS
improved from 16.5 + 2.1 to 17.9 £ 2.3. [6] Similar effects were observed in hockey players,
with VO.max increasing by an average of 4.91 ml/kg/min after eight weeks, whereas no
significant changes were observed in the placebo group. [7] A meta-analysis of eight clinical
trials including athletes and physically active individuals additionally found that
supplementation with 300-500 mg twice daily for 8-12 weeks resulted in a significant VO.max
increase of 4.09 ml/kg/min compared with placebo. [8] A systematic review and meta-analysis
found that ashwagandha supplementation consistently enhances VO: max in both trained and
untrained individuals, most likely by improving oxygen utilization and reducing fatigue. [9]
These results confirm that Ashwagandha may enhance exercise performance, particularly
aerobic capacity and endurance.

3.2 Strength and Muscle Mass

Data on the effects of Ashwagandha on muscle strength and mass are equally significant. In a
study involving young men taking 300 mg of extract twice daily for eight weeks, notable
differences compared to the placebo group were observed. Bench-press strength increased by
46.0 kg in the supplemented group versus 26.4 kg in controls, and leg-extension strength
increased by 14.5 kg versus 9.8 kg. These changes were accompanied by an increase in arm
circumference (5.3 cm versus 2.9 cm in placebo) and lean body mass (+2.1 kg versus +1.4 kg
in the control group). [10] Significant improvements were observed in handgrip strength,
quadriceps strength, and back extensor force, indicating enhanced muscle activity. [11] Another
clinical study employing the Kinematic Measuring System (KMS)™ evaluated the average
absolute power of the lower limbs during ten vertical jumps. After eight weeks of Withania
somnifera supplementation, without any additional physical training, a statistically significant
improvement was recorded. [12]

These results suggest that Ashwagandha can support strength and hypertrophic adaptations,
particularly when combined with regular resistance training.

3.3 Recovery and Fatigue

Clinical studies indicate that Ashwagandha supplementation promotes faster recovery after
exercise and reduces perceived fatigue. [13] In a study with female soccer players taking 600
mg of extract daily for 28 days, subjective recovery assessed by the Total Quality Recovery
score increased from 15.2 to 17.3 points, while remaining unchanged in the placebo group.
Participants also reported improved sleep quality (increase of ~1.1 points on a five-point scale),
and the Hooper index, including fatigue and stress, decreased from 13.5 to 10.1. [14]



Ashwagandha supplementation was also significantly more effective than placebo in reducing
muscle fatigue, as assessed by Perceived Recovery Scores. [15] Positive effects on recovery
were also confirmed by physiological biomarkers. In physically active individuals,
Ashwagandha supplementation reduced CRP levels by an average of 0.6 mg/L. [10] Sleep
quality was further improved in a meta-analysis of clinical trials, with supplementation (300—
600 mg/day for 6-12 weeks) resulting in a decrease of 1.67 points on the Pittsburgh Sleep
Quality Index compared with placebo, confirming its role in supporting rest and recovery. [16]

3.4 Antioxidant Effects

Studies have shown that Ashwagandha exhibits significant antioxidant properties that may
support the body during intense exercise. [17] In active individuals, supplementation with 300—
600 mg/day for eight weeks significantly reduced oxidative stress markers such as
malondialdehyde (MDA) by an average of —0.41 pmol/L compared with placebo, which
showed no significant change. In another study, participants taking Ashwagandha for eight
weeks showed an increase in antioxidant enzyme activity, including catalase and superoxide
dismutase, by 14—-18% compared with placebo. [10]

3.5 Muscle Protection

In a randomized, double-blind, placebo-controlled trial investigating the effects of
Ashwagandha supplementation combined with resistance training, notable differences in
creatine kinase (CK) responses were observed. After eight weeks, the placebo group exhibited
a mean CK level of 1307.5 U/L (95% CI: 1202.8-1412.1), whereas participants supplemented
with Ashwagandha (300 mg twice daily) showed a mean value of 1462.6 U/L (95% CI: 1366.2—
1559.1). This difference was statistically significant (p = 0.03). The findings suggest that
Ashwagandha may modulate CK activity and attenuate exercise-induced muscle damage,
supporting more efficient recovery and adaptive responses to resistance training.[10] Notably,
bioactive compounds in Ashwagandha, including withanone, have been shown to support
muscle cell differentiation, indicating their potential role in muscle repair. [18] These findings
suggest that Ashwagandha not only supports recovery and performance but also protects
muscles from exercise-induced oxidative stress, limiting cellular damage and promoting
adaptation to training loads.

3.6 Psychophysiological Adaptation and Hormonal Regulation

Ashwagandha, recognized for its adaptogenic properties, helps regulate the stress response by
lowering cortisol and supporting homeostasis. Reduced stress levels not only enhance
psychological well-being but also contribute to improved physical performance, recovery, and
overall physiological resilience, which is particularly relevant in the context
of sports and exercise.

Elevated cortisol levels during training can impair recovery, reduce muscle protein synthesis,
and increase the risk of overtraining, negatively affecting overall performance and adaptation.
[19] By reducing cortisol levels, Ashwagandha may support the body’s adaptation to chronic
training stress, thereby lowering the risk of overtraining. [20] Several randomized placebo-
controlled trials reported reductions in serum cortisol levels, which may decrease the burden on
the hypothalamic—pituitary—adrenal axis during intense training. [21]



Evidence from trials conducted in elderly adults [22], athletes [23], and the general population
[24] confirms the herb’s beneficial effects across varied groups. Simultaneously, testosterone
levels increased in men undergoing resistance training (average +96.2 ng/dl versus +18.0 ng/dl
in placebo), partially explaining greater gains in strength and muscle mass. [10] Subjective
adaptogenic effects were also reported, including improved well-being, higher energy levels,
and better concentration during periods of increased training load. [25] These findings suggest
that the benefits of Ashwagandha may result not only from physiological effects but also from
reduced psychological stress, which plays a crucial role in adaptation and recovery in sports.

3.7 Safety

In studies involving healthy adult participants who took a standardized Ashwagandha root
extract for 4 to 8 weeks, no serious adverse effects were reported. Many participants did not
experience any unwanted symptoms, and improvements were observed in parameters such as
cognitive function, cortisol levels, and sleep quality. In one study, after 8 weeks of
supplementation, no changes in biochemical parameters were detected. [26] An analysis of 30
clinical trials on Ashwagandha safety indicated that root extracts of this plant are generally safe,
with adverse effects being rare and usually mild. The most commonly reported symptoms
included drowsiness, abdominal discomfort, loose stools, and dizziness, all of which were
transient and resolved after discontinuation of the supplement. [27] While the majority of
research suggests that Ashwagandha supplementation is safe and well-tolerated, further studies
are needed to assess the safety of higher doses and extended supplementation periods.

3.8 Limitations and Remarks

Although the findings are encouraging, this review highlights several important limitations: the
limited number of available studies, variability in dosing regimens and supplementation
duration, as well as the heterogeneity of study populations. Consequently, further rigorously
designed clinical trials are required to establish more precise recommendations regarding the
optimal use of Ashwagandha supplementation in the context of sports performance.

4. Conclusions

Current evidence indicates that Ashwagandha supplementation provides multidimensional
benefits in sports and physical activity, impacting endurance, strength, recovery, and
psychophysiological adaptation. Regular intake of 300—1000 mg/day for several weeks has
been associated with measurable improvements in aerobic capacity, including VO:max
increases of 3—5 ml/kg/min and extended time to exhaustion by approximately 1.5 minutes,
highlighting its potential to enhance endurance performance. Supplementation also promotes
gains in muscle strength and lean body mass, as well as increases in arm circumference and
testosterone levels, suggesting support for hypertrophic and neuromuscular adaptations.

In addition to physical performance, Ashwagandha positively affects recovery and fatigue
management. Studies report reductions in perceived fatigue, improved sleep quality, lower
exercise-induced elevations of muscle enzymes (e.g., creatine kinase), and decreased
inflammatory markers such as CRP. Its antioxidant properties further contribute to cellular
protection, mitigating oxidative stress induced by intensive exercise.



Moreover, adaptogenic effects, including reductions in cortisol (up to 27-30%) and improved
subjective well-being, energy, and concentration, indicate a role in psychophysiological
resilience and stress modulation, which are crucial for optimal training adaptation and recovery.
Overall, the evidence positions Ashwagandha as a safe and promising supplement for
supporting endurance, strength, and recovery. However, variability in study protocols, dosing,
and participant characteristics warrants cautious interpretation. Personalized assessment and
professional consultation are recommended, particularly for elite athletes, and additional
rigorously designed trials are needed to define optimal supplementation strategies and long-
term outcomes.
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