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Recently, the increased availability and popularity of herbal supplements have created an environment of misinformation
for both patients and healthcare providers. The rich bioactive compounds found in plants, such as polyphenols, flavonoids,
alkaloids, terpenes, and glycosides, have been shown to exhibit anti-inflammatory, antioxidant, antimicrobial, and immune-
D boosting effects. Each plant possesses a unique chemical structure and therapeutic properties. Notably, many plants contain
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Introduction clinical use of herbal medicines and extracts and is typically adminis-

Since ancient times, humans have sought and utilized natural re-
sources to improve their living conditions, support their health, and
increase their chances of survival. Among these resources, herbal and
bee products stand out. WHO estimates that 80% of the global popu-
lation uses some form of herbal remedies for treating illnesses (Altun,
2022). With the development of social life, herbal products have be-
come an important therapeutic resource through human use. The pri-
mary reason for this is that plants contain numerous biologically ac-
tive substances that offer significant benefits in the treatment of vari-
ous diseases.

The advancement of phytotherapeutic drugs is becoming increa-
singly important, as they provide a safe and sustainable alternative
with molecules that have minimal environmental impact. Herbal
products used in phytotherapy are regarded as safer options because
they offer supportive treatment without contributing to problems like
bacterial resistance or lingering chemical residues.

The number of beneficial effects associated with phytochemical
supplementation to enhance sports training and physical exercise
performance has been well-documented. These benefits include re-
ductions in oxidative stress, inflammation, pain, and muscle damage
(Wang et al., 2024).

Phytotherapy types and its role in human health

Phytotherapy is a treatment method that uses herbal products and
has been employed for centuries in various civilizations to treat or
prevent diseases. It involves the systematic use of plant-based prod-
ucts to address or prevent health issues. This approach includes the

tered by qualified healthcare professionals. These plants can also be
used as supportive nutrients (Cankaya, 2022).

This method, practiced for approximately 5,000 years, has been
adapted and applied through diverse approaches across various cul-
tures (Borchardt, 2002). For instance, in Traditional Chinese Medi-
cine, herbal treatment is embraced as a holistic approach aimed at
preventing diseases (Elendu, 2024). The phytotherapeutic properties
of plants stem from the bioactive components they contain. These
components can have positive effects on health due to the diverse
chemical compositions of the plants. The phytotherapeutic properties
of plants originate from their bioactive components, which can benefit
health due to the variety of chemical compositions present in the
plants.

Plants contain bioactive components such as polyphenols, flavo-
noids, alkaloids and terpenes. These compounds exhibit anti-
inflammatory, antioxidant, antimicrobial, and immune-boosting prop-
erties. The effectiveness of various plants in combatting different
diseases is facilitated by their genetic diversity and the species that
flourish in a range of climatic conditions. Each plant features a dis-
tinct chemical structure and therapeutic characteristics. Many plants
also contain antioxidant components that help mitigate cellular dam-
age and slow the aging process, potentially aiding in the prevention of
numerous chronic diseases (Sharma, 2021). Furthermore, plants are
rich in compounds that help reduce inflammation, making them bene-
ficial for treating theumatism, arthritis, and other inflammatory condi-
tions (Rubio et al., 2013).

Herbal products contain components that strengthen the immune
system. Plants such as echinacea, ginger, and garlic, in particular, can
enhance the immune response (Shakya, 2015). Some plants are used

Regulatory Mechanisms in Biosystems, 2025, 16(1), e25006



in the treatment of digestive issues due to their regulatory effects on
the digestive system. For example, herbs like mint and fennel can aid
digestion (Sidhu et al., 2007). Additionally, plants can have positive
effects on mental states such as stress, anxiety, and depression. For
instance, kava kava and lemon balm are known for their relaxing
effects (Bakhshaei, 2017). These properties make plants valuable for
use in the field of phytotherapy, while also requiring careful applica-
tion of this treatment method. The effects of herbal products can vary
from person to person and may cause side effects in some cases.
Therefore, consulting a qualified healthcare professional is essential
when practicing phytotherapy. If not used correctly or applied uncon-
trollably, herbal products can lead to serious health issues.

The benefits of herbal treatments for athletes are quite diverse and
are generally used to enhance physical performance, accelerate the
recovery process, and improve overall health (Parek et al., 2020). The
use of certain herbs with anti-inflammatory effects can reduce muscle
soreness and inflammation after exercise. Various herbal supplements
may support the immune system. Some plants can also boost energy
levels, enhancing athletes’ performance. Herbs that help lower stress
levels can improve mental focus. It is known that some herbal sup-
plements contribute to muscle mass increase, particularly those con-
taining amino acids, which support muscle repair (Zhang et al., 2024).

In addition, herbal products can accelerate the recovery process
after exercise by regulating the digestive system. Some herbs may
enhance motivation by improving mood. For example, kava kava and
St. John's Wort can support emotional balance. Herbal products can
be particularly useful for speeding up recovery after sports injuries.
Plants like arnica can assist in reducing bruising and swelling (Ko-
riem, 2021). For these benefits to be effective, proper use of herbal
treatments and professional health consultation are essential. It’s also
important to keep in mind that individuals may respond differently to
herbal remedies. Since many plants can be highly toxic, phytotherapy
can pose an increased risk of side effects and toxicity compared to
other complementary treatment methods. Nonetheless, side effects
associated with the use of these plants can occur due to improper
usage, contamination, or interactions with other herbs and medica-
tions (Bent & Ko., 2004; Sarisen & Caliskan, 2005).

Although generally used in the treatment of diseases, herbal
products with supplementary or therapeutic purposes are also utilized
by athletes for different goals compared to other individuals. Ergo-
genic aids used for exercise purposes not only enhance athletic per-
formance but also contribute to strengthening muscle tissue and in-
creasing endurance. Additionally, these supplements, taken to reduce
exercise-induced damage, protect immunity, and address vitamin and
mineral deficiencies, help shorten the recovery period of the body
after training and competition while also contributing to the im-
provement of motor skills such as conditioning and coordination
(Bayir et al., 2023).

Athletes are generally more inclined to use supplement products
compared to non-athletes. Therefore, this review evaluates the bene-
fits and potential side effects of certain plants used in phytotherapy,
particularly in athletes, and offers various recommendations.

Ginger (Zingiber officinale Roscoe)

Ginger, which can be consumed fresh or dried, is derived from its
rhizome roots. This plant has been cultivated as a spice and medicinal
herb in China and India for thousands of years, and today it is pro-
duced in many other countries for various purposes. In Chinese medi-
cine, ginger is highly valued for its ability to help digestion, regulate
bleeding, heal rheumatic diseases, and support respiratory function,
while in traditional Indian medicine, it is used to prevent clotting and
cholesterol and to alleviate joint inflammation (Gupta & Sharma,
2014). Ginger is widely used in traditional medicine and, due to its
medicinal properties, is now preferred by many people in various
forms. Its primary medicinal uses include the treatment of digestive
issues such as nausea, indigestion, intestinal infections, and flatulence.
Additionally, there are increasing reports of its use in the treatment of
conditions such as diabetes, hemorrhoids, smallpox, hypertension,
paralysis, and dysentery (Surh et al., 1999; Ojulari et al., 2014).
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Ginger is widely recognized as a popular herbal supplement
among athletes, primarily due to its anti-inflammatory and digestive-
supporting properties. It has been reported that taking ginger for 1-
2 weeks can reduce pain associated with eccentric resistance exercise
and prolonged running (Wilson, 2015). Ginger, which is reported to
increase resistance to diseases, may also have some side effects. It has
been suggested that ginger can cause digestive problems such as
nausea, diarrhea or indigestion in some people, and these effects be-
come more pronounced when taken in excessive amounts. Although
rare, some people may experience allergic reactions to ginger, leading
to symptoms such as itching, rash, or difficulty breathing (Li et al.,
2019).

Both antioxidant and antibacterial features of plant-derived feed
additives play a critical role in health maintenance of human chel-
lenfed with heavy physical exertion (Sulieman et al., 2024). Further-
more, ginger root extract can attenuate mitochondrial functioning,
reduce oxidative stress, and ameliorate muscle mass decline (Appell
et al., 2024). Another effect of Zingiber officinale supplement was
reported in respect with the gut microbiota modulation in group of
male athletes exposed to prolonged physical activity (Dominguez-
Balmaseda et al., 2022). The protective effects of ginger combined
with other phytochemicals have shown significant potential in reduc-
ing inflammation in middle-aged males (Gonzalez-Gross et al., 2021).

Due to its anticoagulant properties, the use of ginger has been re-
ported, especially by athletes taking anticoagulant medications, as
possibly increasing the risk of bleeding (Taj Eldin et al., 2016). There-
fore, it is recommended to exercise caution regarding ginger con-
sumption in the pre- or post-operative period. Additionally, because
ginger can lower blood glucose levels (Mashhadi et al., 2013), it may
lead to excessively low blood glucose in diabetic athletes or those
undergoing insulin treatment. It is also thought that, particularly in
high amounts, ginger may adversely affect some athletes' concentra-
tion or energy levels. Ginger can cause mild diarrthea and may result
in heartburn, as well as act as a stomach irritant when taken in doses
exceeding 6 g. Inhaling ginger powder may trigger IgE-mediated
allergies (Ali et al., 2008).

The effects of ginger on athletes can vary depending on factors
such as individual tolerance and health status. Consulting a healthcare
professional before using ginger supplements is important to prevent
potential side effects and interactions.

Turmeric (Curcuma longa L.)

This plant is well-known for its anti-inflammatory, antithrombo-
tic, antioxidant, antibacterial, antiviral, and antitumor effects, particu-
larly due to its active component, curcumin, and it also has properties
that support digestion (Altun, 2022). Turmeric has been used in tradi-
tional medicine for centuries and offers numerous benefits in modern
medicine as well. Turmeric is widely used in herbal and traditional
medicine for the treatment of rheumatoid arthritis, chronic anterior
uveitis, conjunctivitis, skin cancer, smallpox, chickenpox, wound
healing, urinary tract infections, and liver ailments. Additionally, it is
preferred for purposes such as boosting overall energy, eliminating
intestinal parasites, regulating menstruation, dissolving gallstones,
healing wounds, and addressing various digestive disorders (Prasad &
Aggarwal, 2011).

Athletes commonly use turmeric for its anti-inflammatory and
antioxidant effects. A clinical study identifying the positive effects of
curcumin, the active compound of turmeric on individuals who exer-
cise and athletes found that curcumin supplementation significantly
reduced exercise-induced muscle damage and creatine kinase levels
following eccentric exercise, thereby markedly improving post-
exercise recovery (Amalraj et al., 2020).

Curcumin supplementation has been demonstrated to enhance
athletic performance, reduce exercise-induced muscle damage, and
alleviate fatigue by lowering creatine kinase (CK) activity. Addition-
ally, it is known to exert a strong anti-inflammatory and antioxidant
effect by regulating pro-inflammatory cytokines (Nedzvetsky et al.,
2018). Curcumin supplementation is considered safe and is believed
to have the potential to support athletic performance. Notably, its
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effectiveness when used before and after acute physical exercise in
sedentary individuals has been scientifically proven (Dias, 2021).

Several molecular mechanisms of beneficial curcumin effect
demonstrated the complex relationship between its antioxidant and
anti-inflammatory features. Taking into the account that exercise-
induced oxidative stress is accompanied by the initiation of delayed
complications while the inflammation is the major driver, the inhibi-
tion of the main proinflammatory pathways can be a promising tool to
alleviate similar abnormalities. Curcumin application inhibits the
inflammatory process through the suppression of nuclear factor kap-
pa-chain (NF-kB) and consequently prevents the release of inflamma-
tory cytokines (Dias et al., 2022; Wang et al., 2024). The study of the
effect of curcumin on interleukin production shows that the dosage
and various regimens of curcumin supplementation can initiate differ-
ent interleukin levels in comparison to placebo or unexposed groups
of athletes (Sciberras et al., 2015). Recently combined turmeric plus
vitamins blend supplementation has also been demonstrated as an
effective anti-inflammatory tool to decrease the risk of illness in elite
footballers (Clayton et al., 2024).

However, like any natural product, turmeric also has some poten-
tial side effects. Curcumin is not entirely harmless; human studies
indicate that consuming curcumin at doses ranging from 0.9 to
3.6 g/day for 1-4 months can lead to adverse effects, including nausea
and diarrhea, as well as increases in serum alkaline phosphatase and
lactate dehydrogenase levels (Burgos-Morodn, 2010).

Excessive consumption of turmeric may elevate the risk of kid-
ney stone formation by raising urinary oxalate levels in sensitive
individuals (Liu et al., 2022). It can also inhibit iron absorption, caus-
ing iron deficiency and lead to increased liver enzymes and liver
damage (Balaji & Chempakam, 2010). High consumption of turmeric
may lead to symptoms such as heartburn, gas, bloating, or nausea.
Because turmeric increases bile production (Parlakpmar, 2022), it can
cause severe pain and discomfort in athletes with gallstones or
gallbladder problems. This, in turn, can negatively affect the athlete's
performance. Furthermore, since turmeric has the potential to lower
blood glucose levels (Nishiyama et al., 2005), it may increase the risk
of hypoglycaemia in athletes with diabetes or those taking medica-
tions to regulate blood sugar. The decrease in energy supply is one of
the most important risks for athletes. These potential side effects of
turmeric usually occur with excessive intake, so long-term or high-
dose consumption should only be planned in consultation with a
healthcare professional.

Dandelion (Taraxacum officinale (L.) Weber ex F. H. Wigg.)

Dandelion has numerous medicinal properties due to its phyto-
chemicals, which include alkaloids, terpenoids, tannins, sterols, flavo-
noids, phenolic compounds, potassium, calcium, and vitamins A, B,
and C found in its flowers, leaves, stems, and roots. Taraxacum offi-
cinale is widely used in traditional folk medicine and modern phyto-
therapy in Europe, Asia, and America due to its diuretic effects (Clare
et al., 2009). Due to its anti-diabetic properties attributed to bioactive
chemical components such as chicoric acid, taraxasterol (TS), chloro-
genic acid, and sesquiterpene lactones, dandelion is used therapeuti-
cally in some countries for the control and treatment of type 2 dia-
betes (Wirngo et al., 2016).

Studies have shown that dandelion extract has a positive effect on
kidney diseases, particularly in the treatment and prevention of kidney
stones (Karakus et al., 2017; Yousefi Ghale-Salimi et al., 2018). Ad-
ditionally, it has been determined that dandelion is beneficial in pre-
venting and treating liver diseases (Park et al., 2010). It also demon-
strates therapeutic properties in ulcerative colitis in both in vitro and in
vivo models (Ding & Wen, 2018), increases the immune response,
and has antiviral, antifungal, antibacterial and antioxidant activities
(Lis et al., 2020). Therefore, dandelion seems promising for the
treatment and prevention of various diseases. It is used as a diuretic, to
increase bile secretion, as an appetite stimulant, and in the treatment
of dyspepsia (Diker & Cankaya, 2022).

A study demonstrated that dandelion extract has the potential to
enhance the proliferation and activity of skeletal muscle cells in rats.

Additionally, it was found that dandelion can suppress the expression
of inflammatory cytokines such as IL-1p, IL-6, and TNF-o while
increasing the expression of myogenic cytokines like myogenin and
MyoDlI. Therefore, it is suggested that dandelion may have a syner-
gistic effect in supporting cell proliferation and reducing the inflam-
matory response during the alleviation of delayed-onset muscle sore-
ness (Liu et al., 2018). It is stated that dandelion supports muscle cell
regeneration and accelerates muscle recovery by increasing the ex-
pression of myogenic cytokines. Optimized doses of flowers from the
Asteraceae family are rich in dietary fiber content that exhibit prebiot-
ic properties, helping to regulate the microbiome when included in the
daily diet of athletes (Jakubczyk et al., 2022). With these effects, it
may be particularly beneficial for athletes during periods of intense
training.

However, it should be noted that while dandelion is generally a
beneficial plant for health, it may have adverse effects in some indi-
viduals. Patients with inflamed or infected gallbladders are also ad-
vised to avoid this plant. Some uses have been associated with issues
such as heartburn and diarrhea. Excessive consumption of dandelion
can lead to stomach discomfort, gas, and bloating. Since digestive
issues can lower energy levels, this may negatively impact athletes'
performance. Dandelion may interact with certain medications, such
as clozapine (Orhan, 2022) and increases the likelihood of adverse
effects in athletes who are on regular medication. Furthermore, be-
cause of its potential adverse effects related to gallbladder inflamma-
tion (Diker & Cankaya, 2022), dandelion is not recommended for
athletes who are experiencing this condition.

Dandelion is recognized for its ability to regulate blood sugar lev-
el (Iddrisu et al., 2015). However, those taking medication for the
same purpose are advised to refrain from consuming dandelion, as it
may result in hypoglycaemia and potentially cause more harm than
benefit to the body. Moreover, dandelion extract can lead to irritation,
itching, and allergic reactions in the eyes, so it should be avoided in
the eye area (Lovel & Rowan, 1991).

St. John's wort (Hypericum perforatum L.)

The use of plant products like St. John's wort in the treatment and
prevention of various diseases has become popular today. St. John’s
wort has long been used as an herbal remedy for various ailments.
In recent years, it has gained popularity as a widely used alternative
treatment for depression. Additionally, it shows promising therapeutic
potential for other conditions such as cancer, inflammation, and bac-
terial and viral infections. Research has focused on the pharmacology
of its components and clinical trials. Pharmacological studies have
demonstrated that St. John's wort extracts possess neuroactive proper-
ties. Moreover, most clinical studies demonstrate that H. perforatum
is relatively safe, especially at typical dosages (Klemow et al., 2011).

Research has shown that St. John's wort extract contains many
different biologically active components, including flavonoids, naph-
thodianthrones, phloroglucinols, proanthocyanidins, procyanidins,
tannins, essential oils, amino acids, phenylpropanoids, xanthones, and
other water-soluble compounds (Greeson et al., 2001). The most
significant effect of St. John's Wort is undoubtedly its function as an
antidepressant. This effect is believed to stem from its impact on
central neurotransmitter receptors and its complex and unique phar-
macology, which facilitates the reuptake inhibition of neurotransmit-
ters such as serotonin, dopamine, norepinephrine, GABA, and gluta-
mate (Nathan, 2001). In addition to its antidepressant effects, St.
John's wort has been noted for its effects on pain, skin lesions, meno-
pause, and bacterial infections, as well as its neuroprotective effects
(Sengiil et al., 2021).

St. John's wort is generally well tolerated when taken at recom-
mended doses for 1-3 months. The most common side effects of this
herb include gastrointestinal issues, skin reactions, allergic responses,
fatigue, tiredness, sedation, restlessness, anxiety, dizziness, head-
aches, and dry mouth (Woelk et al., 1994).

St. John's wort can interact with many medications (such as anti-
coagulants, anticonvulsants, antidepressants, immunosuppressive
agents, antimicrobial drugs, and hypoglycaemic agents), potentially
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altering their effects when taken together (Borrelli & Izzo, 2009;
Chen et al., 2012). Additionally, due to the high possibility of interac-
tions with supplements or medications used by athletes (Izzo et al.,
2016), it should be used under professional supervision. St. John's
wort can cause gastrointestinal symptoms such as upset stomach,
abdominal pain, or diarrhea in some people, which can be uncomfort-
able during training or performance (Hammernes et al., 2003). There-
fore, athletes should be warned against using St. John's wort in con-
junction with pharmaceutical drugs, and precautions should be taken
considering the potential interactions between medications (Zhou et
al., 2004).

Yarrow (Achillea millefolium L.)

Yarrow is considered one of the oldest medicinal plants and is
used today in the treatment of various diseases. The reason for its
widespread use in traditional medicine is due to its anti-inflammatory,
antiseptic, and analgesic properties. Yarrow, one of the oldest and
most widely used therapeutic herbs, is primarily employed for various
purposes such as treating injuries, gastrointestinal disorders, chest
illnesses, skin conditions, liver diseases, and as a mild sedative. Yar-
row contains macro nutrients such as free sugars, organic acids, and
fatty acids, as well as tocopherols, which are components with strong
antioxidant activity. The sesquiterpene lactones found in this plant are
known to be effective main compounds in cancer treatment (Dias
etal., 2013). These components have effects on various tumor cells,
including mammary epithelial adenocarcinoma, lung tumor cells, and
hepatoma (Ali et al., 2017). A recent study highlighted the protective
effects of yarrow extract against apoptosis and inflammatory changes
(Raeisi et al., 2024). However, the efficacy of this phytochemical is
dose-dependent. Furthermore, yarrow is used for its wound-healing,
diuretic, menstrual-regulating properties, and to prevent gastric issues
such as gastritis and ulcers. It is also thought to alleviate gallbladder
discomfort, aid in passing kidney stones, cleanse the liver, and reduce
inflammation, as well as being beneficial in the treatment of prostate
issues (Goktas & Gidik, 2019; Sarag et al., 2021). Yarrow is generally
considered a safe plant. However, it may cause allergic reactions in
some individuals, particularly in those who are allergic to the Astera-
ceae family. These reactions can manifest as symptoms such as skin
redness, itching, hives, or respiratory problems.

It may cause stomach discomfort in some people when used in
high doses and for extended periods. Digestive issues such as nausea,
vomiting, abdominal pain, or diarrhea may occur. Therefore, athletes
should avoid using yarrow or its components in high doses or for
prolonged periods, as it may impact their performance.

Pumpkin seeds (Cucurbita pepo L.)

Pumpkin seeds are rich in essential minerals such as protein,
omega-3 fatty acids, zinc, calcium, magnesium, and iron. They also
contain many bioactive compounds, including phenolic compounds,
squalene, phytosterols, tocopherols, tocotrienols, carotenoids, and
flavonoids. Due to this rich nutrient composition, their oil possesses
antimicrobial, antioxidant, antidiabetic, anti-inflammatory, antitumor,
and antihypertensive properties, making it a traditional medicine in
many countries (Badr et al., 2011; Adnan et al., 2017; Syed et al.,
2019). Additionally, pumpkin seeds have gained popularity in recent
years for helping to prevent prostate enlargement due to their high
levels of minerals like zinc and magnesium, which aid in the treat-
ment of benign prostatic hyperplasia (Abdel-Rahman, 2006).

Recent findings suggest that the rich composition of pumpkin
seed oil makes it an effective treatment for benign prostatic hyperpla-
sia and for men experiencing persistent urinary problems. Pumpkin
seed oil also exhibits other biological effects, including cardiovascular
protective effects, wound healing properties, and antimicrobial and
anti-inflammatory activity. Therefore, it can be effectively used as an
alternative treatment for conditions such as urinary tract infections,
cardiovascular diseases, and other inflammatory disorders (Ramak &
Mahboubi, 2019). However, excessive consumption may lead to
weight gain, allergic reactions in sensitive individuals (Figueredo

4

etal., 2000). Additionally, since it naturally lowers blood pressure,
and due to its blood sugar-lowering effect (Majid et al., 2020), ath-
letes should take these sensitivities into account.

Asian ginseng (Panax ginseng C. A. Mey.)

This plant, which grows naturally in China, Japan, and Korea, is
used to enhance physical capacity in cases of fatigue, exhaustion, and
lack of concentration, as well as to restore strength and vitality during
recovery periods. It has also been reported to help regulate blood
sugar levels in diabetic patients, assist in the treatment of erectile
dysfunction, and increase libido (Altun, 2022). As stated in the syste-
matic review conducted by Vogler et al., several randomized clinical
trials have been conducted to investigate the effects of P. ginseng on
physical and psychomotor performance, cognitive function, immu-
nomodulation, diabetes mellitus, and herpes simplex type II infections
(Vogler et al., 1999).

Although it is claimed to be safe, excessive dosage and a low lev-
el of purity of the product can render this otherwise safe herbal prod-
uct dangerous. Ginseng, the most studied herb for physical perfor-
mance, is probably one of the most popular herbal dietary supple-
ments (Bucci, 2000).

Panax ginseng preparations have been developed in human clini-
cal trials for various purposes, including anti-inflammatory and anti-
oxidant effects, stimulation of brain function, anabolic properties, and
enhancement of endurance performance (Sellami et al., 2018).

Ginseng contains a variety of important compounds, including vi-
tamins A, B, C, and E, minerals such as iron, magnesium, potassium,
and phosphorus, as well as fibers, proteins, saponins, and ginseno-
sides. It has been shown that the various rich components of ginseng
help to reduce mental stress, enhance immune function, and stabilize
blood pressure (Popov & Goldwag, 1973. Furthermore, chronic use
of ginseng has been shown to enhance cardiorespiratory function and
lower blood lactate concentrations, as well as improve physical per-
formance (Kim et al., 2005).

Ginseng, used as a stimulant among athletes, is considered rela-
tively safe by various sources; however, it has been observed to have
a high incidence of side effects. Long-term use of ginseng has been
associated with central nervous system stimulation and excessive
alertness (Siegel, 1979). Furthermore, some of the side effects of
ginseng may be significant depending on the dosage and an individu-
al's metabolism. The use of ginseng has been associated with diarr-
hea, insomnia, headaches, rapid heartbeat, fluctuations in blood pres-
sure, and digestive disorders. Several of these side effects are serious
enough to warrant stopping the use of ginseng, especially in breast
cancer patients. Ginseng can also interact with various medications,
including insulin, digoxin, anticoagulants, and monoamine oxidase
inhibitors (Siegel, 1980; Sellami et al., 2018).

As a result, ginseng presents a significant limitation for the
healthy population. It has been stated that individuals who are ener-
getic, nervous, tense, hysterical, or schizophrenic should avoid gin-
seng (Nocerino et al., 2000). Additionally, it should not be taken in
combination with other stimulants, medications, or during hormone
treatments. Therefore, athletes using ginseng should be well-informed
about the purity, dosage, and potential side effects of the products
they are using, and they should be especially cautious about these
factors during competitions.

Puncturevine (Tribulus terrestris L.)

Tribulus terrestris is one of the many exotic plants recommended
for use and has been utilized in traditional and ancient medicine in
Greece, China, and India. Extracts from this plant have been used to
treat urinary tract infections, urolithiasis, dysmenorrhea, edema, hy-
pertension, and hypercholesterolemia (Sellami et al., 2018). The plei-
otropic effects of Tribulus terrestris are suggested to balance and mo-
dulate physiological biomarkers, such as hematological, lipid, kidney,
and liver biomarkers, which deviate from normal values due to inten-
se and stressful physical exercise. The key chemical compounds in
this plant are steroids, including saponins such as dioscin, diosgenin,
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and protodioscin. These compounds may have a positive effect on
libido and physical fitness. Recent studies have shown that Tribulus
terrestris extract enhances testosterone production in healthy men.
Furthermore, a study revealed that well-trained athletes and wei-
ghtlifters utilize Tribulus terrestris supplementation to enhance lutei-
nizing hormone (LH) production and support muscle growth (Ivano-
vaetal., 2016).

There are also studies with opposing results suggesting that the
use of TT as a performance enhancer with ergogenic properties to
increase training tolerance, muscle mass, physical strength, or endur-
ance in athletes does not actually show sufficient effect (Neychev &
Mitev, 2005; Pokrywka et al., 2014).

Studies conducted on animals have detected serious damage indi-
cators in the cardiac muscle, liver, and kidneys from the use of 7ribu-
lus terrestris (Aslani et al., 2004). Additionally, a person who took a
high dose of Tribulus terrestris for two days to prevent kidney stones
developed hepatitis and kidney necrosis. Therefore, it is understood
that the benefits and harms of Tribulus terrestris on human health still
remain unclear (Talazas et al., 2010).

Although it has been stated that they have positive effects on
physical exercise due to the saponins they contain, athletes should
only use these plant products with the recommendation of a specialist
physician due to the side effects they cause.

Stinging nettle (Urfica dioica L.)

The use of stinging nettle for its health benefits dates back to an-
cient times. Nettle provides iron and other minerals, vitamin C, caro-
tenoids, as well as essential amino acids and fatty acids. The medicin-
al use of nettle, both internally and topically, has been documented for
over 2,000 years. It has been used to treat bites, wounds, and poison-
ings, smoked for asthma relief, and prepared as teas or juices to sup-
port pregnancy, and encourage hair growth
(https://maturalmedicines.therapeuticresearch.com/databases).

Previous studies have demonstrated that stinging nettle has poten-
tial effects for treating various inflammatory and other conditions,
including osteoarthritis, benign prostatic hyperplasia, allergic rhinitis,
asthma, bleeding disorders, and diabetes (Baumgardner, 2016). Addi-
tionally, research indicates that nettle extracts protect against liver
toxicity in rats, decrease lipid peroxidation, lower liver enzyme levels,
and enhance the antioxidant defence system (Kanter et al., 2005).

Earlier reviews suggested that nettle extracts may be useful in the
treatment of symptoms of benign prostatic hyperplasia, (Lowe &
Fagelman, 2002). Moreover, studies have demonstrated that this
agent's effect in treating benign prostatic hyperplasia includes anti-
inflammatory and antiproliferative actions, as well as other beneficial
inhibitory effects, through the release of tumor necrosis factor-o. and
other inflammatory cytokines (Cheetham, 2013).

Physical contact with stinging nettle often leads to urticaria or irri-
tant dermatitis due to a non-immunological reaction. There is an im-
mediate sensation of burning, stinging, and itching in the affected
area; this sensation is followed within minutes by a blanching urti-
carial rash. Although there is no reliable information regarding poten-
tial problems other than dermatitis that may arise from its use by
athletes, seeking expert advice on its usage is advisable.

Golden root (Rhodiola rosea L..)

Rhodiola rosea is recognized for its ability to enhance both the
body's physical and mental performance. Although this plant is culti-
vated in Europe, it grows mainly in the Himalayan region, China and
Mongolia and is available on the market as dietary supplement. Rho-
diola extracts are traditionally used in tonics and in adaptogenic, anti-
depressant, and anti-inflammatory medications (Chan, 2012). The
pharmacological effects of RA. rosea have been extensively studied,
highlighting its role in enhancing longevity, stimulating the central
nervous system, and improving work performance. Additionally, it
exhibits cardioprotective, neuroprotective, and hepatoprotective prop-
erties, along with immunotropic, antiviral, anti-inflammatory, and
antibacterial activities (Chan, 2012). Recently, Rhodiola has gained

attention as a supplement because of its potential energy-replenishing
effects, which can enhance physical performance (Tinsly et al., 2024).
Although only a limited number of studies have assessed the effects
of Rhodiola as a supplement for exercise and physical activity, its
potential benefits are gaining attention. Elite athletes have been effec-
tively using Rh. rosea as a safe nutritional supplement for years to
increase endurance and aid rapid muscle recovery. The use of RR
extract by professional athletes boosts physical performance and
endurance while stimulating anabolic processes in skeletal muscles
(Lu et al., 2022).

The main components that exhibit the phytochemical and phar-
macological properties of RA. rosea are Rhodiola glycosides, benzo-
phenones, caffeic acid, protocatechuic acid, gallic acid, and epigallo-
catechin gallate, each of which has distinct biological properties
(Coors et al., 2019). It has been clearly demonstrated that Rhodiola
supplementation can enhance sports and exercise performance by
reducing oxidative stress, muscle pain, and injuries. Additionally, it
aids in improving skeletal muscle damage and recovery during train-
ing while increasing explosive power in athletes (Lu et al., 2022).

Exercise is a form of physical stress and stress has been linked to
a higher incidence of various health disorders affecting the neuroen-
docrine-immune system. These range from milder physiological
issues, such as decreased physical and mental capacity and feelings of
weakness, to more serious health conditions, including anxiety, de-
pression, fatigue, burnout, and dysfunctions in cardiovascular and
reproductive systems (Ivanova Stojcheva & Quintela, 2022).

Due to its effects in preventing stress-induced cardiac damage,
reducing myocardial catecholamine and cyclic adenosine monophos-
phate (cAMP) levels, and decreasing adrenal catecholamine release,
Rh. rosea is considered beneficial for use as a cardioprotective agent,
especially in athletes experiencing intense stress (Maslova et al.,
1994; Lee et al., 2013).

Among the 183 individuals participating in the 10 clinical studies,
it has been reported that none of the doses of RA. rosea caused signifi-
cant clinical side effects or had adverse effects on health (Lu et al.,
2022). Due to the mild side effects of Rhodiola, it may seem harmless
for athletes to use these herbal products to manage exercise-induced
stress and enhance their performance; however, they should pay at-
tention to expert recommendations.

Echinacea (Echinacea purpurea (L.) Moench)

Echinacea is one of the most significant and recognized medicin-
al plants globally, belonging to the Asteraceae family. It has been
used for various conditions, such as the common cold and flu, but it
can also cause nausea and vomiting and may impact coagulation. In
addition, Echinacea has primarily been used in chemotherapy for
infectious diseases affecting both the upper and lower respiratory
systems. The important constituents of the plant are alkamides, caffeic
acid derivatives, and polysaccharides (Erdem & Eren, 2009; Zaushin-
tsena, 2019).

Several studies have shown that alkamides contribute to the im-
munomodulatory properties of Echinacea extracts both in vitro and
in vivo. Its Immunomodulatory and antioxidant properties have also
been attributed to caffeic acid derivatives and polysaccharides (Sen-
china et al., 2009). Additionally, polysaccharides also play a signifi-
cant role in the anti-inflammatory effects of Echinacea preparations
(Laasonen et al., 2002; Gertsch et al., 2004).

Furthermore, because of its immunomodulatory and anti inflam-
matory effects it may be effective for preventing and treating various
infectious diseases, including infections of the upper and lower respi-
ratory systems, wound infections, and chronic pelvic infections
(Grimm & Muller, 1999). Like many other medical plants, the find-
ings of clinical trials of the Echinacea preparation are controversial.
A randomized blinded trial found no significant difference in the
incidence or severity of colds and respiratory infections between the
Echinacea and placebo groups (Barrett et al., 2010).

On the other hand, a study found that E. purpurea preparations
had a beneficial effect on adults with cold symptoms in clinical trials,
if treatment is started early (Brinkeborn et al., 1999). A study found
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that Echinacea supplementation was associated with an increase in
VOyma likely due to elevated hemoglobin and hematocrit levels
linked to increases in serum erythropoietin (Whitehead et al., 2012).
Conversely, the findings of several authors contradict these results,
indicating that a concentrated dose of Echinacea is insufficient to
enhance maximum aerobic capacity (Beller et al., 2014).

The side effects associated with the use of this plant have been
linked to both allergic reactions and hepatic or gastrointestinal effects.
It has been reported that allergic reactions primarily arise from IgE-
mediated hypersensitivity, likely due to FEchinacea's immune-
stimulating effects (Mullins et al., 2002). Echinacea may lead to ad-
verse outcomes in humans by increasing cytokine production (Barret,
2003). Other side effects associated with Echinacea use include hepa-
totoxicity, cholestatic autoimmune hepatitis, erythema nodosum,
diarrhea, vomiting, headache, and drowsiness (Soon & Crawford,
2001; Taylor et al., 2003; Jacobsson et al., 2009).

Conclusion

It is well-known that herbal supplements, widely used around the
world, are especially popular among athletes. The athlete's perfor-
mance is just as vital to them as their health. Herbal products, while
offering many benefits, also have side effects that should be taken
seriously. For this reason, while athletes may benefit from the sup-
plements they use, there can also be negative impacts on their health.
It is therefore essential to thoroughly inform athletes about the indica-
tions, contraindications, food-drug interactions, proper usage me-
thods, dosage forms, recommended minimum and maximum doses,
and potential side effects associated with these supplements. There-
fore, athletes utilizing herbal therapy should pay close attention to the
advice of their experts and trainers.
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