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Abstract

Reishi mushrooms (Ganoderma spp.) have been used in traditional Asian medicine for more than 2,000 years and are receiv-
ing increasing attention in modern biomedical research for their potential therapeutic properties. This review summarizes
the biology, cultivation, identification, historical use, and clinical evidence associated with important reishi species, includ-
ing Ganoderma lucidum, G. oregonense, G. tsugae, and G. applanatum. Reishi contains a diverse array of bioactive com-
pounds, including polysaccharides, -glucans, triterpenoids, glycoproteins, and ganoderic acids, which have demonstrated
immunomodulatory, antioxidant, anti-inflammatory, and anticancer activities. Human clinical studies suggest that reishi
supplementation may enhance immune function, reduce cancer-related fatigue, improve quality of life during cancer treat-
ment, and alleviate lower urinary tract symptoms. However, current evidence does not consistently support its use for im-
proving cardiovascular risk factors or glycemic control. Although reishi is generally considered safe and well tolerated, larg-
er, long-term, randomized controlled trials are needed to confirm efficacy, establish optimal dosing strategies, and evaluate

its therapeutic potential across diverse populations.
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Introduction

The discovery of penicillin from the fungus Penicil-
lium in 1928 revolutionized modern medicine and highlight-
ed the potential of fungi as sources of biologically active
compounds. Since then, scientific interest in fungi has ex-
panded beyond antibiotics to include medicinal mush-
rooms with potential therapeutic applications. Many mush-
room species have long histories of use in traditional
medicine, and a growing body of research has investigated

their roles in supporting human health.

Consumer interest in functional foods and dietary
supplements has increased substantially in recent decades.
Functional foods are defined as foods that provide health
benefits beyond basic nutrition, often due to the presence of

bioactive compounds capable of influencing physiological

processes. Medicinal mushrooms have become an impor-
tant component of this trend toward personalized nutrition,

preventive healthcare, and holistic wellness.

Among medicinal fungi, species of the genus Gano-
derma, commonly known as reishi (pronounced “ray-
shee”), have received considerable attention. Reishi mush-
rooms contain a variety of bioactive compounds, including
polysaccharides, glycoproteins, B-glucans, triterpenoids,
and ganoderic acids, which have been associated with im-
munomodulatory, antioxidant, anti-inflammatory, and po-
tential anticancer activities. Although traditional use and
laboratory research provide promising evidence, human
clinical studies remain limited, and further investigation is
needed to establish efficacy, safety, and optimal therapeutic

applications.

What are Reishi Mushrooms?

Figure 1: Asian reishi (Ganoderma lucidum)

Reishi mushrooms are wood-decaying fungi that
produce characteristic fruiting bodies, often referred to as
conks or bracket fungi. These structures typically grow on
dead or dying trees, logs, and stumps. Other reishi species

exist globally and naturally grow in temperate regions of Eu-

rope, Asia, and North and South America. Reishi fungal
mycelium (a mass of individual fungal threads) and fruiting
bodies perform an ecosystem function, removing the dead
organic debris that would pile up in forests if they were not

present.
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Different reishi species occupy distinct ecological
niches. The Asian reishi (Ganoderma lucidum) is common-
ly associated with hardwood species such as oak, maple,
elm, willow, and locust throughout Asia. The artist's conk
(Ganoderma applanatum) is primarily associated with hard-
woods throughout North America. In contrast, the western
varnished conk (Ganoderma oregonense) occurs on conifers
in western North America, while the hemlock varnish shelf
(Ganoderma tsugae) is most commonly found on eastern

hemlock forests in eastern North America.

The taxonomy of the genus Ganoderma has long
been challenging because of considerable morphological

variation and overlapping diagnostic characteristics among

Figure 2: Asian reishi (Ganoderma lucidum) growing on a hardwood log

species. Historically, many varnished Ganoderma speci-
mens from different geographic regions were collectively
identified as Ganoderma lucidum. However, advances in
molecular phylogenetics have demonstrated that many var-
nished Ganoderma such as Ganoderma oregonense and Gan-
oderma tsugae are distinct species. DNA sequence analyses
using markers such as the internal transcribed spacer (ITS)
have revealed significant genetic divergence among morpho-
logically similar taxa. Ganoderma lingzhi is a closely related
Asian species that looks morphologically much like Gano-
derma lucidum and shares similar biological and pharmaco-
logical properties. Molecular characterization has become

essential for accurate Ganoderma species identification, and
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the interpretation of biological, pharmacological, and eco-

logical studies.

In addition to occurring naturally in forests, the
Asian reishi mushroom is primarily cultivated commercial-

ly using sterilized hardwood-based substrates in controlled

indoor environments or on inoculated outdoor logs. Warm
temperatures and high humidity facilitate mycelial coloniza-
tion and fruiting body development. Because reishi fruiting
bodies are woody and fibrous, they are generally not con-

sumed as food but are instead processed into teas, powders,

extracts, tinctures, and capsules.

Figure 3: Asian reishi (Ganoderma lucidum) growing in indoors on sterilized hardwood sawdust.

Reishi: A Rich History of Medicinal Use

The Asian reishi (Ganoderma lucidum) has been
used medicinally in China for more than 2,000 years. Histor-
ical records from the Eastern Han Dynasty (AD 25-220) de-
scribe its medicinal value, and depictions of reishi have ap-
peared in Chinese art, carvings, and decorative objects since
at least the fifteenth century. Texts from the Ming Dynasty
(AD 1368-1644) reported that reishi was used to enhance vi-

tality, support cardiovascular health, and improve memory.

Because of its perceived health benefits and rela-
tive scarcity, reishi was historically reserved for members of
the imperial court and wealthy families. Its association with
longevity and vitality led to its designation as the “divine
mushroom” in China. Across East Asia, reishi has acquired
several culturally significant names. In Japan it is known as
“Reishi,” often translated as “spiritual potency,” while in
China it is called “Lingzhi,” meaning “mushroom of spiritu-

al power” or “divine mushroom.” In Korea it is referred to

as “Youngzhi,” meaning “mushroom of immortality.”
Today, reishi is harvested from natural forests and
cultivated commercially on a large scale. Advances in culti-
vation technology have increased its availability and afforda-
bility, contributing to its widespread use throughout Asia

and growing popularity in North America and Europe.
Modern Preparations and Use

Reishi is widely marketed as a dietary supplement
and is available in a variety of forms, including teas, pow-
ders, capsules, extracts, and tinctures. It is also incorporated
into functional food products such as coffee blends, teas,

chocolates, and nutritional beverages.

Commercial products typically contain either
ground fruiting bodies or mycelium cultivated on sterilized
grain substrates. Powdered preparations are commonly add-
ed to smoothies and nutritional shakes, whereas capsules of-

fer a convenient and standardized method of consumption.
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Wild-collected specimens of G. lucidum, G. appla-
natum, and varnished conk species may be air-dried and
processed into small pieces for tea preparation or extrac-
tion. Reishi species have no known poisonous look-alikes,
making identification relatively straightforward for experi-
enced foragers [1]. Nevertheless, specimens should be har-
vested before significant decay or mold development oc-

curs.

Traditional preparations commonly involve sim-
mering dried reishi pieces in water to produce a medicinal
tea. Because reishi contains bitter triterpenoids, many users

add fruit juice or natural sweeteners to improve palatability.
Identification of Reishi Species
Asian Reishi (Ganoderma lucidum)

The Asian reishi, commonly referred to as reishi
or lingzhi, is characterized by a distinctive fan- to kid-
ney-shaped fruiting body with a lacquered, varnished ap-
pearance. Cap coloration varies from reddish-orange to
dark brown, often with concentric zoning of lighter and
darker pigments. A lateral or central stipe is typically pre-
sent, and the pore surface on the underside is white to
cream in young specimens, becoming yellowish with age.

The texture is woody and cork-like at maturity.

This species is widely distributed across Asia and
is commonly associated with hardwood hosts, including

oak (Quercus spp.), maple (Acer spp.), elm (Ulmus spp.), wil-
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Figure 4: Reishi conks, capsules and powder

low (Salix spp.), and locust (Robinia spp.). Although histori-
cally considered primarily an Asian species, related popula-
tions have been reported in parts of North America and Eu-
rope, though taxonomic clarification within the Asian reishi
(Ganoderma lucidum) species complex remains an active

area of mycological research.

Commercial cultivation of G. lucidum is well estab-
lished in China, Japan, and Korea, using both solid-state fer-
mentation and log-based production systems. These meth-
ods allow for standardized production of fruiting bodies

and mycelial biomass for medicinal and nutraceutical use.

Western Varnished Conk (Ganoderma oregonense)

and Hemlock Varnish Shelf (Ganoderma tsugae)

These North American species are wood-decaying
bracket fungi commonly found on coniferous hosts. West-
ern varnished conk (Ganoderma oregonense) occurs primari-
ly in western North America on dead or declining conifers,
while hemlock varnish shelf (G. tsugae) primarily occurs in
eastern North America and is strongly associated with east-

ern hemlock (Tsuga canadensis).

Both species form shelf-like, perennial fruiting
bodies with a glossy, varnished upper surface ranging in col-
or from reddish-brown to mahogany. The pore surface is
white to pale yellow and may darken or stain brown when
bruised. Unlike many edible mushrooms, these species are
too tough for culinary use and are primarily processed into

extracts, powders, or decoctions.
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Figure 5: Western varnish conk (Ganoderma oregonense)

Artist’s Conk (Ganoderma applanatum)

The artist’s conk is a widespread polypore species
found primarily on hardwood trees in temperate forests. It
is characterized by a large, perennial, shelf-like fruiting
body with a dull, non-varnished brown to gray upper sur-

face featuring concentric growth zones and ridges.

A distinguishing feature is the white pore surface

on the underside, which darkens to brown when scratched

k (Ganoderma applanatum)

Figure 6: Artist’s con
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or bruised. This trait has led to its traditional use as a natu-
ral drawing medium, allowing for detailed etchings that can

persist for long periods.

Ecologically,G. applanatum plays an important
role in wood decomposition and nutrient cycling in forest
ecosystems. Like other Ganoderma species, it is not consid-

ered edible due to its woody texture but is used in tradition-

al preparations as teas or extracts.
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Potential Health Benefits of Reishi

To determine the health benefits of Reishi a litera-
ture search was performed using major academic databases,
including PubMed, and Google Scholar. Keywords and com-
binations of keywords related to Reishi (Ganoderma spp.)
and active compounds were used. The search focused pri-
marily on peer-reviewed articles published in English be-

tween 2000 and 2025.

Literature was selected based on its relevance to
the review objectives, scientific quality, and contribution to
the understanding of the topic. Studies were included if they
provided original research findings, comprehensive reviews,
or significant theoretical insights related to the medicinal
benefits of Reishi species. Articles with insufficient method-
ological detail, limited relevance, or duplicate findings were
excluded. The selected literature was then analyzed and syn-
thesized to identify Reishi key properties, challenges, limita-

tions, and future research directions.

Anticancer and Immunomodulatory Properties

Reishi mushrooms have been widely investigated
for their potential anticancer and immunomodulatory ef-
fects [2, 3]. In traditional Chinese medicine, Ganoderma spe-
cies have long been used as adjunctive therapy for cancer-re-
lated conditions. Contemporary research has focused pri-
marily on bioactive polysaccharides, triterpenoids, ganoder-
ic acids, which may influence immune signaling pathways

and tumor biology.

Mechanisms of Action of Major Bioactive Com-

pounds in Ganoderma

The diverse pharmacological properties of Gano-
derma species are primarily attributed to several classes of
bioactive compounds, including polysaccharides (particular-
ly B-glucans), triterpenoids, and ganoderic acids. These com-
pounds exert their biological effects through distinct but of-

ten complementary molecular mechanisms.

B-Glucans

B-Glucans are among the most extensively studied
polysaccharides in Ganoderma. Their biological activity is

mainly associated with immunomodulation. f-Glucans in-
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teract with recognition receptors on macrophages, dendritic
cells, neutrophils, and natural killer cells. Activation of th-
ese receptors stimulates signaling pathways, leading to the
production of cytokines, and other immune mediators.
Through these mechanisms, -glucans enhance innate and
adaptive immune responses and may contribute to antitu-

mor and anti-infective activities.

Triterpenoids

Triterpenoids constitute another major class of
bioactive compounds in Ganoderma and are responsible for
many of its anti-inflammatory and anticancer properties.
These compounds can modulate multiple signaling path-
ways involved in inflammation and cell survival. By sup-
pressing the expression of pro-inflammatory cytokines and
inflammatory enzymes, triterpenoids help reduce oxidative
stress and inflammatory responses. In cancer cells, they
have been reported to induce cell death, inhibit cell prolifer-
ation, and suppress tumor invasion and metastasis although
more human studies are necessary to determine cause and

effect.

Ganoderic Acids

Ganoderic acids are highly oxygenated triter-
penoids unique to Ganoderma species and have attracted
considerable attention because of their potent biological ac-
tivities. Studies have shown that ganoderic acids can induce
programmed cell death through mitochondrial-dependent
pathways and inhibit angiogenesis. They may also interfere
with signaling pathways associated with cancer develop-
ment and progression. In addition, ganoderic acids exhibit
antioxidant and anti-inflammatory effects, contributing to
their potential therapeutic applications in chronic inflamma-

tory diseases and cancer.

Overall, the pharmacological activities of Gano-
derma result from the synergistic actions of multiple bioac-
tive constituents. Understanding the molecular mechanisms
of these compounds provides a stronger scientific basis for
the therapeutic potential of Ganoderma and supports the de-

velopment of evidence-based medicinal applications.

In vitro and animal studies suggest that reishi-

derived compounds may exert antiproliferative, pro-apop-
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totic, anti-angiogenic, and anti-metastatic effects. Mechanis-
tically, these effects are thought to involve modulation of na-
tural killer (NK) cell activity, macrophage activation, and

regulation of cytokine expression.

Human clinical evidence remains limited but
suggestive [table 1]. A randomized study by Oka et al. [4] re-
ported reduced progression of colorectal adenomas in parti-
cipants receiving a reishi extract compared with controls.
Additional small-scale clinical studies indicate potential ben-
efits as an adjunct therapy in oncology settings, including
improved immune markers [5] and reduced chemothera-
py-related side effects. Jin et al. 2020 [6] found their data il-
lustrated that reishi polysaccharide could alleviate the activi-
ty and aggressiveness, block the cell cycle, and promote the
apoptosis of cervical cancer cells. Jiao et al. 2020 [7] found
that reishi extract induces apoptosis of breast cancer cells in
vitro and in vivo. Side effects of reishi use were infrequent

and generally related to minor nausea or sleep disturbances.

0N e

Some research has also investigated if reishi could be benefi-
cial for prostate and colorectal cancer [8-10] due to its ef-
fects on inflammation, immunomodulation and certain sig-
naling pathways involved in cancer development. However,
these findings are constrained by small sample sizes, hetero-

geneity of preparations, and variability in study design.

Overall, current evidence supports a potential role
for reishi as a complementary agent in cancer care, but not
enough data exists as a stand-alone therapeutic interven-

tion.
Quality of Life during Cancer Therapy

Several clinical studies have evaluated reishi sup-
plementation in patients undergoing chemotherapy or en-
docrine therapy. Findings suggest potential improvements

in fatigue, anxiety, and overall quality-of-life indices when

reishi is used alongside conventional cancer treatments
[11-13].

Figure 7: Reishi has improved quality of life conditions when used with conventional cancer treatments.

For example, randomized and pilot studies have re-
ported improvements in immune parameters, including T--
lymphocyte activity, in patients with advanced-stage can-
cers receiving reishi extracts in combination with standard
therapy. Other studies have observed reductions in can-

cer-related fatigue and psychological distress, although ef-
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fect sizes vary across trials.

Despite these encouraging findings, methodologi-
cal limitations—including small sample sizes, short interven-
tion durations, and geographic concentration of studies in
East Asia—limit generalizability. Further large-scale, place-
bo-controlled clinical trials are needed to confirm these ef-

fects.

J Food Nutr 2026 | Vol 12: 103



Table 1: Summary of Human Clinical Trials Investigating Ganoderma lucidum (Asian Reishi).

Study Participants Intervention Duration Key Findings
Wachtel-Galor et 1.44 gms G. B10.ma.rker challlg.es 1nd1cat1.ng
14 healthy adults ) 4 weeks | antioxidant activity; no major
al. (2004) [20] lucidum /day
adverse effects reported
Significant increase in
Chiu et al. (2017) 42 healthy adults 259 mg/day G. 6 months ;.1nt10x1dant caPac1ty an'd
(21] lucidum extract improvement in hepatic
biomarkers in mild fatty liver
Review of adults Variable . .
. No consistent evidence for
Klupp et al. (2015) | from several studies ) across . e
. . G. lucidum extracts | . improvement in lipid profile
[20] with cardiovascular included . .
) . or cardiovascular risk markers
risk factors studies
. 0.6 mg, 6 mg, or 60 Significant reduction in lower
Noguchi et al. . ; .
50 men with LUTS mg G. lucidum 12 weeks urinary tract symptoms at 6
(2008) [18]
ethanol extract mg and 60 mg doses
Konishi et al. §8 men with 6'mg/ day G. Sl‘gnlﬁcant improvement in
mild-moderate lucidum ethanol 12 weeks | urinary symptoms compared
(2008) [19] .
LUTS extract with placebo
1.8 g, 3x/day
Gao et al. (2003) 30 patients with Gano.derma Improved immune responses
advanced-stage lucidum 12 weeks . :
[10] . compared with baseline
cancer polysaccharide
extract
Chen et al. (2006) 47 patients with 5.4 g/day G. Enhan.ced immune function
advanced colorectal . 12 weeks and immunomodulatory
[5] lucidum extract
cancer effects
Zhao et al. (2012) 48 breast cancer 3 g/day G. lucidum Reduced cancer-related fatigue
) 4 weeks i . .
[11] patients pore powder and improved quality of life
Oka et al. (2010) 198 patients with Water—soluble G. Suppression of color.ectal
lucidum extract (1.5 | 12 months adenoma progression
(4] colorectal adenomas .
g/day) compared with control
Jin et al. (2016) Systematic review | Various G. lucidum Insufficient evidence to
. . N/A support use as standalone
[13] (human studies) preparations
cancer therapy
Notes:

LUTS = Lower urinary tract symptoms

Dosages reflect reported study conditions; standardization varies across preparations

Studies include randomized controlled trials, pilot studies, and systematic reviews where noted

Immune Function in Healthy and Clinical Popula-

tions

Reishi mushrooms have demonstrated immuno-

modulatory effects in both healthy individuals and clinical

JScholar Publishers

populations. Preclinical studies suggest that bioactive com-
pounds in reishi species. can influence gene expression in
immune cells and modulate inflammatory signaling path-
ways. In human studies, reishi supplementation has been as-

sociated with changes in lymphocyte subsets and increased

J Food Nutr 2026 | Vol 12: 103



activity of immune effector cells under conditions of physio-
logical stress, such as intensive exercise or illness. [14-16].
However, evidence in healthy populations remains limited,

and observed effects are generally modest.
Lower Urinary Tract Symptoms

Emerging clinical evidence suggests that reishi
may have beneficial effects on lower urinary tract symptoms
(LUTS), commonly associated with benign prostatic hyper-
plasia. LUTS refers to urinary symptoms like urinary reten-
tion, incomplete bladder emptying, and a weak urine
stream. LUTS is most commonly caused by benign prostatic
hyperplasia (BPH), a medical condition that causes a non--

cancerous enlargement of the prostate.

Due to its anti-inflammatory effects, reishi may
help reduce LUTS. For example: A study that included 50
men with LUTS found that the men treated with daily doses
of 6 milligrams (mg) and 60 mg of reishi extract for eight
weeks experienced significant reductions in LUTS symp-

toms compared to a placebo group [17].

Another study randomly assigned 88 men over the
age of 49 years who had slight-to-moderate LUTS to 12
weeks of treatment with G. lucidum extract (6 mg once a
day) or placebo in the same year found that treatment with
6 mg of reishi extract per day for 12 weeks significantly im-
proved LUTS symptoms compared to a placebo treatment.

(18]

Although findings are statistically significant in
some studies, the clinical relevance remains uncertain due
to small sample sizes and short treatment durations. Addi-
tional confirmatory trials are required before definitive clini-

cal recommendations can be made.
Cardiovascular and Glycemic Outcomes

Despite promising findings from early preclinical
and observational studies, more recent controlled human
trials and meta-analyses have not demonstrated consistent
effects of reishi supplementation on blood glucose regula-
tion, lipid profiles, or cardiovascular risk markers
[19,20,21].

For example, randomized controlled trials in indi-
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viduals with type 2 diabetes have shown no significant im-
provement in fasting glucose or HbAlc levels compared
with placebo. Similarly, systematic reviews have concluded
that evidence is insufficient to support reishi as a treatment

for metabolic or cardiovascular disorders.

These findings highlight the importance of distin-
guishing between preclinical promise and clinically validat-
ed efficacy in human trials. Table 1. Summarizes Human
Clinical Trials Investigating Ganoderma lucidum (Asian
Reishi).

Dosage, Safety, and Drug Interactions

Dosage and Administration

Reishi (Ganoderma spp.) is available in multiple
formulations, including dried fruiting body powders, hot-
water or ethanol extracts, capsules, and teas. Dosage varies
depending on product type, extraction method, and concen-

tration of active compounds.

Typical dosages reported in clinical studies range
from approximately 1-5 g/day of dried mushroom powder
or 1-6 g/day of standardized extracts, often administered in
divided doses. Some studies use higher doses depending on
the clinical indication and formulation. Because product
standardization varies widely across commercial prepara-

tions, direct comparison of dosing across studies is limited.

Given this variability, there is no universally estab-
lished therapeutic dose. Clinical guidance should be individ-
ualized, and users are advised to consult healthcare profes-
sionals before initiating supplementation, particularly in the

context of chronic disease or concurrent medication use.
Safety Profile

Reishi is generally regarded as safe and well tolerat-
ed when used within commonly studied dosage ranges. Clin-
ical trials have reported a low incidence of adverse effects,
and most are mild and transient. Long-term safety data be-

yond one year remain limited.

Reishi is not recommended during pregnancy or
lactation due to insufficient safety evidence in these popula-
tions. As with all bioactive supplements, product quality,

sourcing, and standardization are important considerations
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for safety and reproducibility of effects.

Potential Drug Interactions

Reishi may interact with several classes of medica-
tions due to its immunomodulatory and anticoagulant-like

properties. Potential interactions include:

e Anticoagulants and antiplatelet agents (e.g.,

warfarin): possible increased risk of bleeding.

e Immunosuppressive drugs: potential reduction in
therapeutic effectiveness due to immune

stimulation.

o Antidiabetic medications: potential additive effects
on glucose regulation, although clinical evidence

remains inconsistent.

Patients taking prescription medications should
consult a qualified healthcare provider before using reishi

supplements.
Adverse Effects

Reported adverse effects of reishi supplementation

are generally mild and may include:
e Gastrointestinal discomfort
e Nausea

e Dizziness

Dry mouth

Skin rash

Throat irritation

These effects are typically self-limiting and resolve
upon discontinuation. Severe adverse events are rare in clini-

cal literature but have been infrequently reported in case
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studies involving concentrated extracts or prolonged use.

Conclusions

Reishi mushrooms (Ganoderma spp.) have a long
history of medicinal use in traditional Asian systems, spann-
ing more than two millennia. In contrast, modern clinical re-
search investigating their therapeutic potential has devel-
oped primarily over the past few decades and remains rela-

tively limited in scale.

Current evidence suggests that reishi contains
bioactive compounds with immunomodulatory, antioxi-
dant, and anti-inflammatory properties, which may con-
tribute to observed biological effects in preclinical and early
clinical studies. Human trials indicate potential benefits in
immune modulation, supportive cancer care (particularly
quality of life and fatigue outcomes), and lower urinary

tract symptom management.

However, evidence for metabolic and cardiovascu-
lar benefits remains inconsistent, and well-controlled clini-
cal trials have not demonstrated significant effects on blood
glucose or lipid profiles. Additionally, many existing studies
are limited by small sample sizes, short duration, and varia-
bility in reishi preparations, which restricts the strength of

clinical conclusions.

Opverall, reishi appears to be a generally safe func-
tional mushroom with promising but not yet fully estab-
lished therapeutic applications. Larger, long-term, ran-
domized controlled trials using standardized preparations
are needed to better define its efficacy, safety profile, and

clinical utility across diverse populations.

Reishi should be considered a complementary
health product rather than a primary therapeutic interven-
tion. Clinical use should be guided by healthcare profession-
als, particularly when used alongside conventional medical

treatments.

J Food Nutr 2026 | Vol 12: 103
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