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A Review of the Effects of Herbal and Natural Supplement on Exercise

Performance and Exercise-Induced Muscle Damage
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Mabhabad, Iran (*Corresponding author) s.atashak@iau-mahabad.ac.ir

Abstract

Background & Aims: Although regular exercise training with appropriate intensity, is
considered an essential component of a healthy lifestyle that leads a desirable and
beneficial adaptation in the body, however, is also known that exhaustive and strenuous
exercises causes oxidative stress, inflammatory response, and structural damage to
muscle cells, as well as decline in athletic performance (1). In several studies the
exercise-induced muscle damage was indicated indirectly by increased serum creatine
kinase (CK), lactate dehydrogenase (LDH), aspartate amino transferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP) and muscle soreness (53). In fact,
it is reported that muscle fibers are subject to greater mechanical stress during
exhaustive and long-term muscle contraction, which leads to enzymes efflux result from
the loss of sarcolemmal integrity (increased permeability and/or breakdown of the
membrane surrounding the muscle cell) due to the mechanical stress imposed by the
repeated muscle contraction (53).

Therefore, there has been much effort to identify appropriate sport supplementation
strategies that may help to reduce or prevent exercise-induced muscle damage and stress
(2), So that, due to its antioxidant and anti-inflammatory properties, the use of herbal
medicines and natural supplements maybe very effective to prevent exercise-induced
muscle damage and oxidative stress (3). Indeed, in recent years, there has been growing
body of literature examining the possible physiological mechanisms responsible for
muscle damage, adaptation, and interventions to reduce the negative effects of
damaging exercise. Hence in the present review, in addition to study of possible
mechanisms, it has provided the effects of some natural and herbal supplements in
sports.

Methods: For this review, all relevant information were collected using search of some
keywords such as natural supplement, herbal supplement, herbal and natural supplement
and exercise performance, herbal and natural supplement and muscle damage via some
internal and external databases including Web of Science, Pubmed, Google Scholar,
Science Direct, Magiran, IranDoc and SID, that this information was extracted without
time and geographical location limit (all time periods until 2021).

Results: The results indicated that the athletes are among those who use the herbal and
natural supplement for their own benefit and it has been recognized that some herbs
may help them to improve their performance, speed up recovery and reduce biomarkers
of muscle damage.

Conclusion: The use of herbs as ergogenic aids in exercise and sport is not novel and it
is believed that these herbs have an ergogenic effect and thus help to improve physical
performance (8). It is also known that that some of these herbal supplements may help
to improve recovery, maintain health and fitness during strenuous exercise, increase
muscle mass and reduce body fat (8). It has also been reported that some of these herbal
supplements, in addition to increasing the mental alertness of athletes, stimulate fat-
burning metabolism, and therefore enhance physical performance by enhancing muscle
tissue oxidation (9). In this regard, ginseng, caffeine, ma huang (also called 'Chinese
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ephedra'), ephedrine and a combination of both caffeine and ephedrine are the most
popular herbs used in exercise and sports. It is believed that these herbs have an
ergogenic effect and thus help to improve physical performance (8). Moreover, some
other alkaloids such as green tea extracts, tribulus terrestris, quercetin and ginkgo biloba
have been used to improve body mass and composition in athletes (5).

On the other hand, it has been reported that intense and prolonged exercise can cause
exercise-induced muscle damage by mechanical tension and metabolic stress (49). This
undesirable process may cause pain, soreness, inflammation, discomfort and impair
subsequent athletic performance or training quality. These negative outcomes may
cause discomfort and impair subsequent athletic performance or training quality,
particularly in individuals who have limited time to recover between training sessions or
competitions (51). Moreover, it seems that in exhaustive and acute exercise training,
oxidative stress can implicated in muscle damage and development of symptoms of
overtraining including increased fatigue, decreased immune function and decreased
performance (3).

In this regard, recently, the use of herbal and natural supplements, because of fewer side
effects than synthetic supplements, more has been attention from several researchers. In
the other words, the use of herbal and natural supplements to prevent muscle damage is
recommended, which dietary supplements with anti-inflammatory and antioxidant
properties can provide strong protective adaptations against muscle damage and
subsequent symptoms, and these natural substances have antioxidant properties with
very limited side effects (58). In fact, there is growing evidence that acute and chronic
supplementation with polyphenols may enhance exercise performance, with the
mechanisms most likely to be related to antioxidant and vascular effects (60). On the
other word, according to the results of some studies, a mechanism proposed for some
herbal supplements to reduce muscle damage and DOMS is its action on membrane
stability and reduced lipid peroxidation by inhibiting free radicals activation. Indeed the
herbal and natural supplement because of its unique polyphenolic compounds, protects
against damage to macromolecules, including membrane proteins and DNA, and
inflammatory and muscle damage by reducing the oxidative stress process in athletes,
and therefore, may increase exercise performance.

In conclusion, according to exhaustive and strenuous exercises causes oxidative stress,
inflammatory response, and muscle damage, as well as lead to decrease in athletic
performance, fatigue and other subsequent consequences, it seems that herbal and
natural supplementation could exert preventive effects from exercise-induced muscle
damage and oxidative stress by its antioxidant and anti-inflammatory properties, and
some of these supplements have an ergogenic aids and improve physical performance in
athletes. However physically active individuals who desire to use herbal supplements
should consult appropriate healthcare professionals beforehand (9), and more research is
still required to identify the optimal dose and blend of polyphenols to prevent exercise-
induced muscle damage and enhance exercise performance, and ideally future studies
will measure processes within muscle as well as plasma phenolic concentrations so that
the specific bioactive compounds and the mechanisms of action can be identified (60).
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