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Abstract

Ganoderma Lucidum, also known as Reishi mushroom, has
been utilised in traditional medicine for millennia due to its
vast range of medicinal benefits. This medicinal mushroom
contains many  bioactive components, such as
polysaccharides, triterpenoids, and peptides, which
contribute to its well-known advantages. Recent scientific
study has demonstrated its efficacy in treating a wide range
of health issues, including cancer, diabetes, neurological
illnesses, cardiovascular disorders, and liver disease. Its
immunomodulatory, anti-inflammatory, anti-cancer, anti-
aging, and antioxidant properties make it an attractive
candidate for the development of pharmaceutical and
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nutraceutical products. Additionally, Ganoderma Lucidum
has acquired favour in the cosmetic business due to its skin-
rejuvenating effects.Despite its high promise, more clinical
trials and studies are required to completely understand its
mechanisms of action, optimal dosage, and long-term safety.
Ganoderma Lucidum is projected to play a growing role in
health promotion and illness prevention as cultivation
technologies and bioactive component extraction improve.
This review summarises its medical uses, therapeutic
methods, and future possibilities in current health
applications.

Introduction

The medicinal fungus Ganoderma Lucidum, sometimes referred to as Reishi, Lingzhi, or the "mushroom of immortality," has

been valued for more than 2,000 years in traditional Asian
illnesses, increase longevity, and improve health. The

medicine. It is well renowned for its ability to treat a variety of
remarkable variety of bioactive chemicals and their varied

pharmacological effects have attracted the scientific community's attention to Ganoderma Lucidum in recent years (41,

W

Fig 1: Ganoderma Lucidum
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Botanical Description and Cultivation

Growing on decaying wood, Ganoderma Lucidum is a
member of the Ganodermataceae family and can be found in
temperate and tropical forests. Its glossy, varnished surface,
which is red to orange in hue and frequently kidney-shaped
or fan-like, gives it a unique appearance. Usually, the fungus
grows on hardwood trees like oak and maple that are dead or
dying. There are several ways to cultivate Ganoderma
Lucidum, but in contemporary commercial production,
controlled growing on logs or sawdust is typical. This
guarantees the medicinal qualities of the fungus are
consistent, which is essential for creating high-quality
extracts 2,

Traditional Uses

East Asian therapeutic traditions, including Traditional
Chinese Medicine (TCM), have long used Ganoderma
Lucidum. It has been used as a tonic to support general
health and vigour, strengthen the immune system, lessen
stress, and combat weariness. TCM considers it an
adaptogen that helps the body cope with environmental,
emotional, and physical challenges. It is also thought to
balance the body's "Qi" (life energy 1. The mushroom has
long been utilised by emperors and other high-ranking
officials as a symbol of immortality. Once considered a
premium health supplement, Ganoderma was only available
to the wealthy due to its scarcity and the labour-intensive
cultivation procedure [,

Bioactive Compounds

A multitude of bioactive substances found in Ganoderma
Lucidum contribute to its medicinal qualities. The two major
groups of chemicals are triterpenoids and polysaccharides.
Polysaccharides: These are big carbohydrates, especially
beta-glucans, which are thought to be responsible for
Ganoderma's immune-stimulating effects. In order to
strengthen the body's defences against infections and
tumours, polysaccharides have been demonstrated to
activate a variety of immune cells, such as natural killer
cells and macrophages Pl The anti-inflammatory,
antioxidant, and anticancer properties of Ganoderma are
attributed to triterpenoids. Triterpenoids can lessen oxidative
stress, alter a number of signalling pathways, and shield the
heart, liver, and other organs from harm. Nucleosides,
sterols, and peptides are other significant substances in
Ganoderma that add to its overall health advantages [,
Health Benefits: Numerous therapeutic effects of
Ganoderma  Lucidum have been discovered by
contemporary scientific research, supporting many of the
traditional medical claims. Principal health advantages
consist of:Immune Modulation: The capacity of Ganoderma
Lucidum to alter the immune system is one of its most
researched effects. According to research, ganoderma's
polysaccharides have the ability to boost immunological
responses and activate immune cells, which makes it a
promising supplementary treatment for those with weakened
immune systems 71,

Anti-Cancer potential: A number of animal and in vitro
investigations indicate that Ganoderma Lucidum have
anticancer potential. Its polysaccharides and triterpenoids
can cause apoptosis, or programmed cell death, or perhaps
lessen the negative effects of chemotherapy.Neuroprotection
and Cognitive Function: Ganoderma has been researched for
its neuroprotective properties, especially in connection with
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neurodegenerative illnesses like Parkinson's and Alzheimer's
and age-related cognitive decline. Ganoderma's antioxidant
qualities aid in reducing oxidative stress, which is a major
contributor to brain ageing . Liver Protection: Research
has demonstrated that Ganoderma Lucidum has
hepatoprotective properties, which means that it is good for
the liver. It may aid in liver detoxification, enhance liver
function, and guard against damage from pollutants and
heavy alcohol use, according to studies.

Anti-Diabetic Effects: Studies suggest that Ganoderma
Lucidum may aid in blood sugar regulation. It is a promising
treatment for diabetes because of its polysaccharides, which
can lower blood glucose levels and increase insulin
sensitivity ©l. Cardiovascular Health: Ganoderma Lucidum
's triterpenoids have been shown to lower blood pressure,
cholesterol, and enhance heart health in general. Heart
disease and stroke can be avoided in part because of these
consequences.

History

Ancient and Traditional Use: Ganoderma Lucidum was first
used in Ancient China more than 2,000 years ago. Because
it was thought to increase lifespan, improve health, and
balance the body's energies, it was mostly used by emperors,
royals, and the elite in traditional Chinese medicine (TCM).
A potent emblem of health and longevity in Chinese culture,
the mushroom was frequently connected to the Taoist belief
in the pursuit of perpetual life (1],

Introduction to the Western World: For many centuries,
Ganoderma Lucidum was mostly restricted to East Asia. But
as international trade, travel, and cross-cultural interaction
developed in the 18th and 19th centuries, Western interest in
Eastern medicine started to grow. Ganoderma Lucidum 's
therapeutic qualities had started to garner interest in the
West by the early 20th century [, Researchers and
herbalists in the West began to notice its possible medicinal
benefits, especially for enhancing immunity and promoting
general health. Scientific investigations into the biochemical
makeup of Ganoderma were started around this time, but
they were still quite little in scope and comprehension in
comparison to current studies 14,

Modern Scientific Exploration: With the development of
contemporary scientific methods and a growing focus on
natural medicine in both the East and the West throughout
the second half of the 20th century, Ganoderma Lucidum 's
recognition underwent a significant change. The
identification of its bioactive constituents, particularly
polysaccharides and triterpenoids, began to attract the
interest of pharmaceutical corporations and research
institutions worldwide, and research into its medical
potential began to grow rapidly [*3],

Pioneering Research: Japanese researchers were essential
in expanding our knowledge of Ganoderma Lucidum during
the 1970s and 1980s. Researchers like Drs. M. Yamaguchi
and T. Tanaka separated and examined the many
polysaccharides and triterpenes found in Ganoderma,
demonstrating its promise as an anticancer drug and
verifying its capacity to boost immune system responses [,
Increasing popularity: Because of the surge in interest in
natural supplements and alternative medicine, Ganoderma
Lucidum was well-known in the international health and
wellness community by the 1990s and early 2000s. It was
advertised as a nutritional supplement and came in a variety
of forms, including extracts, powders, teas, and capsules.
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More research on Ganoderma has confirmed its many health
benefits, including its anti-inflammatory and antioxidant
qualities, as well as its effects on liver health, blood sugar
management, and even neuroprotection %1,

Diseases
1. Cancer

Fig 2: Anticancer Effect

The potential anticancer effects of Ganoderma Lucidum
have been extensively researched. It is thought that
Ganoderma's polysaccharides and triterpenoids: Boost
immune function by activating immune cells that aid in the
fight against cancer cells, such as T lymphocytes,
macrophages, and  natural  killer  (NK) cells.
suppress the growth of cancer cells and encourage apoptosis,
or programmed cell death, in a variety of cancer types,
including as colorectal, lung, breast, and liver malignancies
16 By strengthening patients' immune systems, lowering
fatigue, and lessening the nausea and vomiting that
chemotherapy frequently causes, you can lessen the negative
consequences of the treatment.

2. Cardiovascular Diseases
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Fig 3: Better Heart Health

By a number of methods, Ganoderma Lucidum is linked to
better heart health: Cholesterol reduction: By lowering
triglyceride and LDL cholesterol levels, it may help lessen
the risk of cardiovascular disease and atherosclerosis.
Blood pressure regulation: Ganoderma's triterpenoids have
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demonstrated the ability to reduce elevated blood pressure,
hence promoting heart health.

Antioxidant qualities: It aids in lowering oxidative stress, a
major contributing element to the onset of heart conditions
(171, Better circulation: Ganoderma can improve endothelial
function, decrease blood clotting, and increase blood flow—
all of which are good for cardiovascular health.

3. Diabetes

In the treatment of diabetes, Ganoderma Lucidum has
demonstrated promise: Blood sugar regulation: By
increasing insulin sensitivity, which is crucial for those with
type 2 diabetes, it may help lower blood glucose levels.
Effects of antioxidants: Ganoderma's antioxidant qualities
can help shield diabetic patients from oxidative damage,
which is frequently observed in tissues including the
kidneys and blood vessels 8],

4. Neurodegenerative Diseases
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Fig 4: Neurodegenerative Disease

The neuroprotective properties of Ganoderma Lucidum and
its potential advantages for cognitive health are being
investigated,  especially in  diseases  such  as:
Alzheimer's disease: Its antioxidant qualities may aid in
lowering inflammation and oxidative stress in the brain, two
factors associated with Alzheimer's disease development.
According to certain research, it might enhance cognitive
and memory performance. Parkinson's disease: The
mushroom may offer protection against the neuronal
damage typical of Parkinson's disease due to its capacity to
lower inflammation and promote cellular health (%1, Elderly
cognitive decline: Ganoderma may help reduce age-related
cognitive decline and enhance memory and mental clarity.

5. Skin Conditions

Many skin conditions can be managed with Ganoderma
Lucidum 's anti-inflammatory and antioxidant qualities:
Psoriasis, eczema, and acne: It can lessen redness and
inflammation, promote skin healing, and prevent infections.
Anti-aging: Ganoderma's antioxidants help shield the skin
from damage caused by free radicals, which lessens ageing
symptoms including drooping, fine lines, and wrinkles 2%,
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Human Skin Conditions
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Fig 5: Human Skin Conditions

Classification of Ganoderma Lucidum

Kingdom: Fungi

The realm All fungi, including moulds, yeasts, and
mushrooms, are referred to as fungi. Some of these
organisms, like Ganoderma Lucidum, are utilised in
medicine, but their primary function in ecosystems is to
degrade organic matter by feeding on it

Phylum: Basidiomycota

The biggest group of fungi, the Basidiomycota, includes
Ganoderma Lucidum. Mushrooms, puffballs, and shelf fungi
are members of this phylum. They reproduce sexually by
producing spores called basidiospores, which are made in
specialised cells called basidia.

Class: Agaricomycetes

The fungi that produce common fruiting bodies or
mushrooms are members of the Agaricomycetes class.
These include therapeutic mushrooms like Ganoderma and
edible mushrooms like Agaricus (button mushrooms).
Producing fruiting bodies, or basidiocarps, where spores are
generated, is what defines this class.

Order: Agaricales

The largest order in the Agaricomycetes class, the
Agaricales, includes mushrooms with unique stem and cap
characteristics, frequently distinguished by gills beneath the
cap. Ganoderma and other members of this group usually
grow on decomposing wood or other organic materials.

Family: Ganodermataceae

Ganoderma Lucidum belongs to the Ganodermataceae
family, a group of fungi that produce hard, woody, or
leathery fruiting bodies. Members of this family, including
Ganoderma, are often called polypores because their
spore-producing surface consists of tiny pores rather than
gills.

Genus: Ganoderma

The Ganoderma genus includes more than 80 species of
polypore mushrooms, most of which are wood-decaying
fungi. Ganoderma species are known for their medicinal
properties, especially their immune-boosting and anti-cancer
effects. The genus is characterized by hard, woody, or
leathery fruiting bodies that are often brightly colored or
have a shiny appearance.

Species: Ganoderma Lucidum
The particular species in this genus that is recognised for its
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therapeutic potential is Ganoderma Lucidum. It grows on
rotting hardwood trees and develops a hard, woody fruiting
body with a lustrous, reddish-brown crown. Due to its
therapeutic  qualities, especially in  immunological
modulation, anti-inflammatory effects, and anti-cancer
advantages, this fungus has been used in traditional
medicine for hundreds of years and is now a highly
researched medicinal mushroom 24,

Dosage form of Ganoderma Lucidum

Reishi mushrooms, or Ganoderma Lucidum, come in a
variety of dose forms for medical purposes. These forms are
intended to increase the availability and efficacy of
Ganoderma's advantageous components for a variety of
uses, including  enhancing  immunity, lowering
inflammation, and promoting general health. Individual
preferences, convenience, and absorption all play a role in
the dosage form selection. The most popular dose
formulations of Ganoderma Lucidum are listed here [?2],

1. Powder form

Description: The dried fruiting body or mycelium of
Ganoderma Lucidum is frequently powdered into a fine
powder.

Uses: It can be added to smoothies, tea, or water.

frequently used as a component in tablets or capsules.

It can also be added to meals to make it easier to eat.

The usual dosage is one to three grammes daily, but this can
change depending on the concentration of active ingredients
and personal needs %31,

2. Capsule or Tablet

For easy oral administration, Ganoderma Lucidum powder
is compressed into tablets or encapsulated in gelatin or
veggie capsules.

Applications: People who prefer a measured dosage and
convenience of use are drawn to capsules.

For greater potency, tablets frequently include concentrated
extract.

Dosage: Depending on the particular supplement
formulation, a typical dosage is 500-1000 mg per capsule,
taken once or twice daily.

3. Tinctures or liquid extacts

Description: A tincture can be made by extracting
Ganoderma Lucidum into a liquid form with either water or
alcohol.

Applications:  Concentrated liquid
Ganoderma are frequently taken in drops.
The alcohol basis makes it easy for the body to absorb
tinctures.

Dosage: Usually 20-30 drops mixed in water or juice, two
to three times a day. Depending on the product
concentration, the precise dosage may change 41,

preparations  of

4. Topical creams or Ointments

Because of its anti-aging and anti-inflammatory properties,
Ganoderma Lucidum is occasionally included to cosmetic
goods like ointments and lotions.

Uses: These are used to the skin to maintain general skin
health, encourage skin regeneration, and lessen wrinkles.
Dosage: As instructed on the product packaging, apply a
tiny amount to the afflicted region once or twice daily 25,
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5. Softgel or capsules

In contrast to standard hard capsules, the softgel capsule
containing the Ganoderma Lucidum extract is simpler to
swallow.

Applications: Because softgel capsules are pre-measured
and frequently easier to digest, they are well-liked for their
convenience.

The usual dosage is 500-1000 mg per softgel, taken once or
twice daily.

Future propective of Ganoderma Lucidum

Given its lengthy history of traditional medicinal use and the
growing amount of scientific evidence demonstrating its
health advantages, Ganoderma Lucidum, also known as
reishi mushrooms, has a very bright future. The potential
uses of Ganoderma Lucidum are expanding in a number of
industries as studies continue to reveal the depth of its
bioactive ingredients, which include polysaccharides,
triterpenoids, sterols, and peptides. The following are some
important areas where Ganoderma Lucidum has a bright
future.

1. Cancer Treatment and Prevention

Future Prospects: Because of its capacity to suppress
tumour growth, boost the immune system, and aid
chemotherapy, Ganoderma Lucidum has demonstrated
promise as an anti-cancer agent in preclinical research. The
creation of targeted drug delivery systems that can transport
Ganoderma Lucidum 's active ingredients—such as
polysaccharides and triterpenoids—directly to tumour
locations holds the key to the plant's future in cancer
treatment.

Expected Advances: Ganoderma Lucidum 's active
chemicals may become more bioavailable and have a more
targeted effect thanks to nanotechnology and nanoparticle
delivery, which could increase its efficacy in treating a
variety of malignancies.
Clinical studies will keep assessing Ganoderma Lucidum
extracts as cancer adjunct treatments, especially for
lowering chemotherapy adverse effects (such immune
suppression) and accelerating healing (%6,

2. Neurodegenerative Diseases

Future Prospects: Because of its neuroprotective qualities,
Ganoderma Lucidum shows promise as a treatment for
neurodegenerative illnesses such as dementia, Parkinson's
disease, and Alzheimer's disease. It may help preserve
neurones and enhance cognitive function by lowering
inflammation and oxidative stress in the brain

Advances Anticipated: Research in the future is probably
going to concentrate on creating medications or supplements
based on Ganoderma Lucidum that improve memory and
cognitive function.

Ganoderma's  potential to halt the course of
neurodegenerative illnesses and raise levels of brain-derived
neurotrophic factor (BDNF), which is essential for neurone
survival and proliferation, will be investigated in clinical
trials.

3. Immunotherapy and Immune System Enhancement

Future Prospects: Ganoderma Lucidum possesses strong
immunomodulatory properties that strengthen the body's
defences against inflammation, infections, and long-term
illnesses. Ganoderma Lucidum is in a strong position to be
important in both preventative and therapeutic medicine, as
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immunotherapy and immune support get more attention
worldwide 21, Expected advancements include the isolation
of additional bioactive chemicals from Ganoderma Lucidum
and a better understanding of their immune-regulating
mechanisms. This could result in new formulations that
improve immunological resilience, particularly for elderly
people or those with impaired immune systems. Ganoderma
Lucidum -based immunomodulatory medicines are expected
to be used in autoimmune illnesses, viral infections, and as
an adjuvant to HIV/AIDS or chronic fatigue syndrome
therapy [?8],

4. Liver Protection and Detoxification

Future Prospects: Ganoderma Lucidum has a long history
of usage in liver health, with studies suggesting that it can
reduce liver damage, enhance detoxification, and promote
regeneration. With growing concerns about liver illnesses
such fatty liver, hepatitis, and cirrhosis, Ganoderma
Lucidum provides a natural alternative or supplement to
traditional treatments.

Future developments include pharmaceutical formulations
and dietary supplements that combine Ganoderma Lucidum
with other liver-protective botanicals to improve liver
detoxification and function 129,

More clinical investigations on Ganoderma's usefulness in
treating liver fibrosis and regeneration are possible in the
future.

5. Anti-Aging and Skin Health

Future Prospects: The cosmetic and skincare industries are
already using Ganoderma Lucidum for its anti-aging
qualities, such as its ability to minimise wrinkles, boost
collagen synthesis, and protect the skin from oxidative
stress. Future formulations are anticipated to extend these
benefits to more specific skincare products, such as those for
skin regeneration, acne, and eczema.

Expected advancements: Ganoderma Lucidum -based
treatments will enhance skin renewal and defend against
environmental harm, including UV rays and pollution.
Topical creams and oral supplements will be produced in
conjunction with other skin-health elements (e.g., vitamin C,
hyaluronic acid) to improve skin elasticity and minimise the
visual signs of ageing (%,

Conclusion

Ganoderma Lucidum (Reishi mushroom) has long been
prized in traditional medicine for its health-promoting
characteristics, and modern scientific study confirms its
efficacy in a variety of therapeutic areas. Ganoderma
Lucidum, known for its immune-boosting, anti-
inflammatory, anti-cancer, and anti-aging properties, is
emerging as a major resource in both pharmaceutical and
nutraceutical applications.

Ganoderma Lucidum 's bioactive components, such as
polysaccharides, triterpenoids, and peptides, are responsible
for its wide range of therapeutic activities, which include
immune function enhancement, oxidative stress reduction,
and liver health support. This mushroom has demonstrated
potential for treating or easing ailments such as cancer,
diabetes, neurological diseases, liver disorders, and
cardiovascular disease, making it a diverse natural
treatment.

Furthermore, its application in cosmetics and anti-aging
products is increasing due to its skin-rejuvenating and anti-
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oxidative characteristics. As the desire for natural and plant-
based therapies grows, Ganoderma Lucidum 's use in
functional foods, dietary supplements, and personalised
medicine is anticipated to develop.

Despite its great potential, more clinical trials and research
investigations are needed to completely understand the
processes underlying its effects and establish its safety and
efficacy in various groups. Advances in growing techniques,
including as biotechnology and mycelium farming, will help
to ensure the long-term production of high-quality
Ganoderma Lucidum.

To summarise, Ganoderma Lucidum shows significant
promise as a versatile therapeutic agent, with benefits
ranging from immunological health to skin care and cancer
prevention. Its continued incorporation into current health
products, paired with rising scientific confirmation,
positions it as a crucial participant in future wellness
solutions.
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