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Turkey tail mushroom (Trametes versicolor): an edible
macrofungi with immense medicinal properties n
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Macrofungi, commonly known as mushrooms, are not only
considered functional foods for supplying essential nutritional
ingredients but also a good source of physiologically beneficial
medicines. Trametes versicolor, referred to as turkey tail’s
Mushroom or Yun Zhi in China, is an edible mushroom that has
extensive historical usage in conventional and traditional
Chinese medicine. This mushroom contains an abundance of
physiologically bioactive compounds, most notably p-glucan
polysaccharides, which are responsible for antioxidant,
neuroprotection, hypolipidemic effects, immune-modulating
effects, and anticancer effects. Trametes versicolor has also
been revealed to have wound healing, antidiabetic,
antimicrobial, antifibrotic, neurotrophic, and anti-inflammatory
effects among other therapeutic efficacies. This review paper
has overviewed the recent advances in the research and study
on Trametes versicolor and discussed the potential health-
promoting properties of this exotic macrofungi, with the
recognition of bioactive and polysaccharide constituents
responsible for these medicinal agents.
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Introduction

There has been a remarkable resurgence of interest in
recent times in the use of herbal remedies globally to
improve personal, population, and community health [1].
Many studies suggest that orthodox products or natural
products (or alternative therapies) are promising candi-
date agents for the development of novel therapeutics
[2]. Natural products (NPs) are chemical metabolites or
constituents derived from various species found in
nature that mostly have biological and pharmacological
bioactivities leading to their applications in the design
and discovery of biopharmaceutical drugs. Many of these
metabolites have shown potential applications in the
treatment of life-threatening illnesses [3]. Moreover,
NP-based medicines are mostly thought to have less
detrimental effects [4] on human health outcome than
synthetic drugs. Edible macrofungi as a source of natural
ingredients are well recognized for their ability to supply
both nutritional and therapeutic benefits. Several species
belonging to the genera Marasmius, Pleurotus, Lentius,
Herium, Agarius, Ganoderma, Grifola, Morchella, Cordceps,
Cantharellus, Trametes, Russula, Cyclocybe, Lactarius, Cra-
terellus, Boletus, Amanita, and Hydnum have been ex-
tensively investigated for their hepatoprotective,
antimicrobial, hypotensive antidiabetic, neuroprotective,
anticancer, antiproliferative, and other therapeutic pro-
moting roles [5-7].
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Trametes versicolor, commonly referred to as turkey’s tail
or Coriolus versicolor, is an edible fungus that possesses
significant medicinal value. This macrofungus belongs to
the phylum: Basdiomycota, class: Agaricomycetes and
genera: Trametes. This species is commonly found across
temperate regions of Europe, Asia, and North America,
and has a long historical usage in conventional healing
[8]. In addition to its healing properties, it is an abundant
source of sterols, polysaccharides, proteins, bioactive
peptides, triterpenoids, and sphingolipids [9]. Many re-
ports have extensively documented the potential med-
icinal properties and therapeutic effects of this species,
including but not limited to antifragility, antimelanoma,
anti-Toxoplasma gondii, neuroprotective, and protection
against neuronal illness [8-11]. However, most of the
therapeutic properties of turkey tail are widely pub-
lished but fragmented in the literature. We conducted
an extensive search across the library catalog to refer-
ences available in the Web of Science, PubMed, Scopus,
and Scholarly databases. This review provides a sum-
mary of the health-beneficial properties of turkey tail
mushroom and their side effects. We expanded our re-
view beyond specific results, aiming to offer an up-to-
date overview of readily available substances. Our focus
encompasses a wide range of products, primarily avail-
able over the counter, serving as both brain enhancer
supplements and therapeutic agents. There have been
few studies on the therapeutic polysaccharides of turkey,

Figure 1

so we tried to describe the effects of components on the
health system.

Medicinal efficacies of T.versicolor

In oriental countries, 7. wversicolor mushroom has been
utilized for centuries as a preventive measure against a
wide range of traditional ailments, including phlegm,
pulmonary disorders, and gastrointestinal disorders. It is
commonly consumed in the form of tea or decoction
with the goal of promoting overall wellness, enhancing
vitality, and supporting longevity. In Western medicine
practices, turkey tail mushroom is also recognized for its
potential to address conditions such as hyperlipidemia,
cancer, and inflammation (Figure 1). The most recent
biological findings pertaining to the effectiveness of 7.
versicolor medicine and related therapies are outlined
below.

Bioactive components of T.versicolor

Different biologically active polysaccharides are the pri-
mary effective constituents of macrofungi, which are re-
sponsible for their medicinal effects (Table 1). The
majority of the medicinal actions of 7. versicolor described
above are best known by the potential of its poly-
saccharide fraction. Like other medicinal or edible
mushrooms, the majority of the therapeutic poly-
saccharides derived from 7. versicolor are beta-glucan [12].
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Jing et al. [13] identified the antitumor as well as the
immunomodulatory compound of 7. versicolor as a high
molecular weight polysaccharide with a (1-4)-p-/(1-3)-
B-D-glucopyranosyl group as a branch-linked backbone
at the O-6 site. Similarly, Nikolic et al. [14] isolated a
new heteropolysaccharide (HR) from the fruiting bodies
of T. versicolor composed of glucose (Glu), rhamnose,
xylose, and galactose. A new homopolysaccharide,
CVPaF, was isolated by Zhang et al. [15] from the fruit
bodies of C. versicolor, which had a backbone structure
consisting of B-D-Glep units connected as follows: —
4,6)-p-D-Glcp-(1 - 4)-p-D-Glep-(1 - 3,6)-p-D-Glcp—
3)- B-D-Glcp-(1-.

Recently, Lowenthal and co-workers confirmed the ex-
istence of 16 candidate compounds in the mycelium
extract of 7. versicolor, which were not found in fruiting
body extract [8]. The compounds isolated were sterols
family: pentylfuran, orcinyl di-angelate, nonadecatriene,
monoethyl succinate, methylene- butyrolactone, me-
thylcyclohexanol, inositol, ethyl tetracosanate, ethyl
myristate, ethyl heptadecanoate, ethyl docosanoate,
dioctyl isophthalate, ethyl myristate, ethyl heptade-
canoate, ecthyl docosanoate, dioctyl isophthalate, di-
methoxybenzyl  alcohol,  diethyl tartrate, and
dehydroergosterol. Furthermore, they also isolated 25
components from ethanol fruiting body extract. These
components include vanillacetic acid, trimethyl dode-
cane, tridecene, tetradecene, vanillacetic acid, stearic
acid, squalene, octacosanol, nonanal, nonadecyl tri-
fluoroacetate, nonadecene, methyloctane, methyl ben-
zaldehyde, long chain hydrocarbon, linolenic acid,
hexadecane sulfonyl chloride, hexadecane, heptadecene,
glyceryl linoleate, fumaric acid ethyl ester, fluroacetate
family, ethyl succinate, ethyl glucopyranoside, ergosta-
dienol, docosenamide, and dimethyl hexanediol. Fur-
thermore, vitamins (bioactive compounds), lipids
(phospholipids and sphingolipids), phenolic acids, tri-
terpenoids, fatty acids, peptides, lanostane, ergostanes,
and phytosterols have been isolated from the methanol
extract of 7. verisoclor and identified as an effective anti-
Toxoplasma gondii activity by Sharma et al. [9].

Antioxidant effect

Oxidative imbalance is implicated in a broad spectrum of
age-related disorders, ranging from neurodegenerative to
cardiovascular disease (CVD) [20-22]. Traditional med-
icines or nutraceutical supplements containing anti-
radical agents play a crucial role in combating oxidative
stress. RaSeta et al. [5] have investigated the iz vitro
antiradical efficacy, and free radical scavenging activities
of ethanol and water extract of 7. versicolor, along with
other edible and medicinal macrofungi. Findings from
their study revealed that the ethanol extracts exhibited
superior scavenging activity against superoxide (SO),
hydroxyl (OH), and 2,2-diphenyl-1-picrylhydrazyl
(DPPH) radicals (IC50 =5.0 pg/mL, IC50=0.6 pg/mL,

and IC50=5.6 pg/mL, respectively) compared to the
water extract of 7. versicolor (IC50 = 25.4 pg/mL, 1C50 =
0.6 pg/mL, and IC50=11.9 pg/ml., respectively. This
enhancement may be attributed to the structure and
second hydroxyl group in the ortho or para position,
which is known to increase antioxidative activity [5].

Krsmanovi¢ et al. [23] made a significant discovery re-
garding the mycelium filtrate of turkey tail and other
edible and medicinal macrofungi. They found that these
filtrates contain high levels of phenolic compounds with
significant antioxidant activities. Notably, p-hydro-
xybenzoic acid, identified as one of the most abundant
compounds in Trametes versicolor filtrate, exhibited sig-
nificant antioxidant activity. rametes versicolor filtrate,
after 14 days of incubation, demonstrated a scavenging
activity of 71.29 + 0.54% in the Superoxide Anion assay,
while F. velutipes filtrate, after 21 days, exhibited a
scavenging activity of 73.5 £ 1.81%. Although specific
quantitative data on the mitigation of UV irradiation
damage are not provided, the findings suggest a poten-
tial role for p-hydroxybenzoic acid in combating oxida-
tive stress induced by UV exposure [23]. Furthermore,
their investigation revealed that turkey tail extract, fol-
lowing 4 weeks of irradiation, exhibited substantially
higher levels of the bioflavonoid amentoflavone
(1934.5 pg/g d.w.), in contrast to non-irradiated ethanol-
based extracts (7.79 pg/g d.w.). This increase is likely
attributed to greater extracellular production of poly-
phenolic compounds after 3 weeks [23].

In addition, the extract of C. versicolor demonstrated
remarkable antioxidant potency against neurodegenera-
tive processes induced by chronic traumatic brain injury
in experimental mice [24]. In that research, the pre-
assessment of macrofungi extract significantly atte-
nuated neuroinflammation spread and oxidative stress in
the brains of mice [24]. Furthermore, the antioxidant
efficacy of the biomass from 7. versicolor mycelium has
also been studied previously [16]. These findings col-
lectively highlight the potential therapeutic applications
of macrofungi in combating oxidative stress—related
conditions and neuroinflammation.

Cardiovascular complications protecting properties

T. versicolor demonstrates remarkable positive effects in
combating cardiovascular complications. Macrofungi have
a rich historical record of being utilized as a nutraceutical
to combat the dysregulation of fat metabolism linked to
CVDs [24]. The activities of extracellular (EPTV) and
intracellular polysaccharide (IP'T'V) of 7. versicolor were
reported by Huang et al. [6] in high-fat diet-induced
hyperlipidemic mice [6]. Their findings revealed that
EPTV exhibited superior hypolipidemic effects com-
pared to IPTV, likely attributed to its lower molecular
mass (68.4 vs 127kDa) as well as higher fraction of
mannose (36.87% vs 25.98%). The EPTV and IPTV
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improved liver index, serum lipid profiles, and body
weight in high-fat dietary-induced hyperlipidemic mice.
The supplementation of 7. wersicolor hetero-
polysaccharides (TVH) effectively restored elevated le-
vels of low-density lipoprotein, triglycerides, and total
cholesterol (TC), especially when administered at
medium as well as highest doses. However, neither dose
regimen was able to achieve the levels of high-density
lipoprotein observed in the serum of healthy untreated
rats. 'This may be attributed to the potential limitation of
TC to transfer from peripheral tissues to the liver via
reverse cholesterol transport pathways [14]. Inhibitors of
diabetic-induced cardiomyopathy (DCM) serve as ther-
apeutics in many vascular illnesses, including cardiac in-
flammation and fibrosis leading to cardiac dysfunction.
Wang et al. [25] reported that aqueous extracts of 7.
versicolor inhibited DCM induced by cardiac fibrosis. In
their study, they discovered that 7. versicolor extract ex-
hibited anti-inflammatory as well as antifibrotic properties
in rats with diabetes mellitus, thus, making 7. versicolor an
effective therapeutic agent in DCM management. Ni-
kolic et al. [14] conducted a study to investigate the car-
dioprotective potential of TVH 7z vivo and ex vivo in a rat
model of metabolic syndrome (MetS). The treatment
exhibited notable effects in reducing blood pressure and
improving heart function while also demonstrating hy-
poglycemic and oxidative stress—reducing properties.
These findings suggest a promising role for 7. verisolor
macrofungi in the management of MetS-related diseases.
Meng et al. [26] also conducted a study to investigate the
therapeutic effect of C. versicolor fruiting body (CVFB) on
streptozotocin-induced diabetic mice. The findings re-
vealed that administration of CVFB to diabetic mice re-
sulted in significant control or reduction of blood sugar
levels. Moreover, CVFB treatment exhibited notable ef-
fects in accelerating the rate of glucose metabolism, reg-
ulating lipid metabolic disorder, reducing oxidative stress
damage, providing protection to the pancreas, and facil-
itating the repair and regulation of pancreatic function to
achieve blood sugar balance [26].

Neuroprotective effects

Neurotrophic factors are important for the organization
as well as the maintenance of neuron functionality. D’
Amico et al. [24] examined the effect of 7. wversicolor
extract on reducing neuroinflammation, which was ob-
served to extend beyond the cortex to other brain re-
gions. They also studied its potential in preventing
neurodegenerative processes linked to severe traumatic
brain injury [24]. Table 2 provides a comprehensive
overview of therapeutic interventions and outcomes
observed in various disease models utilizing mushroom
extracts. These interventions involve a range of condi-
tions, from peripheral multiorgan dysfunction induced
by sepsis to specific diseases such as Parkinson’s disease
and traumatic brain injury. The table delineates the
model systems employed, dosage regimens, trial

Turkey Tail Mushroom Ajibola et al. 5

durations, and the resulting outcomes, offering valuable
insights into the therapeutic potential of mushroom ex-
tracts across different health conditions. 7. versicolor has
been suggested as a potential treatment or preventive
measure for neuroinflammation and cognitive dysfunc-
tion in rats [27]. 1. versicolor administration elevated the
survival rates and reduced tissue injury induced by CLP
(cecal ligation and perforation) during the acute phase of
sepsis. Hossen et al. [28] demonstrated the clinical ef-
fects of 7. versicolor on depression, locomotive activity,
immobility time, and sleep quality. The authors pro-
posed that the intake 7. versicolor could potentially al-
leviate depression and anxiety in mice. In an iz vitro
investigation, it was found that 7. versicolor induced high
levels of Lipoxin A4 in the hippocampus and cortex of
the brain in experimental rats. This suggests that 7.
versicolor supplementation could be administered as a
response to counteract intracellular pro-oxidant status in
patients with Meniere’s disorder [29]. Li et al. [30]
conducted a study investigating the therapeutic poten-
tial of extracts derived from the fruiting bodies of 7.
versicolor in treating cerebral ischemia-reperfusion injury
(CIRI) in rats through oral administration. Their findings
revealed a notable improvement in the neurological
dysfunction of rats after 6 hours of CIRI.

Anticancer & immune-modulating agents

Over the past decade, studies have consistently reported
the anticancer properties of 7. versicolor polysaccharide
against cancer cell lines such as MCF-7 and lung carci-
noma [17,31,32]. Immuno-modulation is one of the
mechanisms underlying the anticancer properties of 7.
versicolor [18,33]. Yang et al. [34] investigated the im-
muno-modulation and antitumor actions small peptide
(SM) derived from a C. versicolor (CV) in various cancer
cell lines such as breast adenocarcinoma (MDA-MB-
231), lung carcinoma (A549), and glioblastoma T98G
cells. The result revealed that SMCV suppressed the
production of tumor necrosis factor (I'NF)-a induced by
(LLPS) lipopolysaccharide while improving the levels of
IFN-p induced by polyinosinic: polycytidylic in human
primary blood macrophages. Additionally, SMCV and its
bioactive metabolite (9-KODE methyl ester) were found
to exhibit indirect antitumor effects by inhibiting TNF-
a-induced matrix metalloproteinases-3 production in
T98G cells and direct anticancer effects by reducing the
invasive potential of malignant cells such as MDA-MB-
231, A549, and T98G. Pawlikowska et al. [35] also re-
ported on the anticancer and immunity-regulating effect
of protein-bound polysaccharides of CV in SKMel-188
amelanotic melanoma and MCF-7 breast cancer cells by
reactive oxygen species (ROS)-mediated necroptosis.
However, since RIPK3 is not universally expressed in
several cancer cells [36], mixed lineage kinase domain-
like protein, as the final executioner of necroptosis sig-
naling pathways, could be a potential target in these
types of cancer cells. Furthermore, SK-MEL-5 human
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(CIRI)-induced inflammatory response.
— Ultimately reduced the apoptosis of nerve cells,

Caspase-3 by regulating

— the p38MAPK signaling pathway.
— Alleviated the cerebral ischemia-reperfusion injury

Outcome
— Decreased the expression of p38MAPK and

6, 12, 24, and 48 h

Trial duration

Dosage
150 mg/kg/d

216 healthy male Sprague
Dawley rats (280 + 30 g)

Model system

Table 2 (continued)
Ischemic cerebrovascular disease

Diseases

which had a therapeutic effect on CIRI rats.
— Notable improvement in total mood disturbance,

(30]

2 consecutive months

40 patients (22 males and 18 Orally in tablets of 500 mg (3

females) with MD.

Meniere’s disease (MD)

and

tension (measured by POMS) in treatment group

but not in control group.

depression,
— Significant improvement in tinnitus severity

confusion,

including anger,

tablets every 12 h, morning and

evening)

(measured by THI) in treatment group compared to
control group, and significant improvements in

loss in dB, and

intellection threshold related to auditory function
from baseline in the treatment group, but not

control group.

range, average

frequency
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melanoma cell lines demonstrated antimelanoma ac-
tivity, such as reduced migration, proliferation, and in-
vasion following treatment with mycelium extracts from
turkey tail. The authors proposed that the anticancer
effect could be attributed to the inhibition of the mi-
gration that increased the major histocompatibility
complex-II presentation, induction of the cleavage of
pro-apoptotic poly (ADP-ribose) polymerase, and upre-
gulating the expression of autophagy marker LC3-II [8].

Jedrzejewski et al. [37] reported that the crude hot water
extract from this macrofungi significantly enhanced the
production of interleukin (IL) 6, IL.-8, and metalloprotei-
nase (MMP) in human umbilical vein endothelial
(HUVEC) and MCEF-7 breast cancer cells and MCF-7
breast cancer cells when stimulated with lipopoly-
saccharide (LLPS). This enhancement was achieved by re-
ducing the expression of Toll-like receptor (TLR) 4 in
both LPS-stimulated HUVEC cells and MCF-7 human
breast cancer cells, along with preventing the phosphor-
ylation of IkB in these cells.

He et al. [38] utilized a protein extract (musarin [3 ug/
mL: 245 nM]) derived from C. versicolor to suppress the
proliferation of colorectal cancer cells after 4 days of
treatment. T'he relative proliferation suppressive rates
induced by the extract varied among the colorectal epi-
thelial cell lines. The HC'T'15 cells exhibited the highest
sensitivity (87% of growth inhibition), while HT29 cells
(73%) and T84 cells (61%) showed a moderate sensi-
tivity response to muscarine-induced inhibition. This
extract inhibits the colonic carcinoma cells’ growth and
epithelial-to-mesenchymal transition via altering the
selectivity of epidermal growth factor receptor phos-
phorylation and differential expression of other related
signaling molecules.

Moreover, the extract of 7. versicolor induced RIPK1/
RIPK3/MLKL-dependent necroptosis in the depig-
mented melanoma cells [39]. The extract also demon-
strated that the suppression of tyrosinase activity in
pigmented melanoma cells influences melanoma-
mononuclear cell crosstalk leading to remarkable am-
plification of proinflammatory cytokines expression in
co-cultured human peripheral blood mononuclear cells.
However, despite its remarkable effect on suppressing
melanogenesis in melanoma cell responses, the extract
of T. versicolor exhibited contrasting effects.

Other therapeutic activities

Recently, the efficacy of 7. verisoclor (fermented myce-
lium) therapy in treating nonalcoholic fatty liver disease
has been reported by Tang et al. [18]. Furthermore, Lo
et al. [40] investigated the effects of extracellular poly-
saccharopeptides (ePSP) derived from 7. wversicolor on
type 2 diabetes mellitus (T2DM)-induced damage in
male Wistar rats, revealing a robust protective effect
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against 'T'2DM-associated damage. Sharma et al. [9] re-
ported that methanol extract of 7. versicolor showed in-
hibitory activity against 7. gondii in vitro. The
heteropolysaccharide fractions of 7. wversicolor showed
potent cardioprotective action 7z vivo [14]. While Ah-
madpour Torki et al. [41] reported antimicrobial prop-
erties of 7. wversicolor aqueous extract as against
Staphylococcus aureus, Escherichia coli, and Fusarium thap-
sinum, Huang et al. [6] studied the hyperlipidemic
property of CV. This suggests that the sample could
potentially serve as an antihyperlipidemic agent as well.
They produced intracellular (IP) and extracellular (EP)
polysaccharide extracts from the submerged culture of
CV. The research found that mice fed with IP and EP
extracts of CV exhibited improvements in serum lipids,
body weight, as well as liver index in high-fat diet-in-
duced hyperlipidemic mice.

Conclusion

T. versicolor is recognized as both an edible medicinal
fungus and a delicacy for food supplements, earning
significant attention for its potential pharmaceutical
benefits. This mushroom is predominantly consumed in
East Asian countries, and most of the research studies
have been conducted in Korea, China, and Japan.
However, there is a need for broader global research,
cultivation, and consumption. Regular consumption of
this mushroom may keep people away from several life-
threatening disorders. Despite its potential, scientific
studies on 7. wversicolor at a global scale are currently
limited. Thus, further research, particularly clinical
trials, is recommended to fully understand and establish
the therapeutic potentials of 7. versicolor in both healthy
individuals and those with specific medical conditions.
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