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Preface

For thousands of years mushrooms have been valued by cul-
tures around the world for their therapeutic potential as well as
for their nutritional value and Medicinal Mushrooms — The
Essential Guide is designed as a resource for the layperson
wishing to understand more about the health benefits of these
remarkable organisms.

In order to make the information as accessible as possible
technical detail has been kept to a minimum and those looking
for a more detailed treatment of the subject are referred to
Medicinal Mushrooms — A Clinical Guide (pub. 2010).

Rather than an exhaustive list of every mushroom, or of all
the research on each mushroom, | have opted to focus on ten
of the most prominent medicinal mushrooms and the main
areas in which they can have a real impact on our health.

In the same way, | have not listed every compound found in
every mushroom but have chosen to focus on the main class-
es of compound responsible for the health benefits of each
mushroom.

For ease of access references are given with the title first.

Martin Powell
Eastbourne — August 2013






About the Author

Martin Powell is a biochemist and Chinese herbalist who has
worked with mushroom nutrition for over 20 years. He lec-
tures at the University of Westminster and is the author of
Medicinal Mushrooms — A Clinical Guide.

As well as running a clinical practice, he continues to re-
search mushrooms’ health benefits and runs seminars on their
clinical use for doctors and other healthcare practitioners in
the UK and worldwide.






Disclaimer

The information contained in this book is presented for educa-
tional use only and is not meant to be used, nor should it be
used, to diagnose or treat any medical condition. Anyone who
is experiencing any symptoms, has been diagnosed with or
suspects they may have a medical condition should contact a
medical doctor or other appropriately qualified health profes-
sional. The reader should not assume that because an adverse
reaction or interaction is not mentioned in this book the use of
any given medicinal mushroom is always safe. If you suspect
you could be experiencing an adverse reaction from a mush-
room or a combination of mushroom(s) and drugs, you
should immediately consult an appropriately qualified health
professional. Likewise, you should always inform your health-
care provider of any supplements you may be taking. Both the
author and publisher accept neither liability nor responsibility
to any person with respect to loss, injury or damage caused, or
alleged to be caused, directly or indirectly by the information
contained in this book.









Traditionally valued for their health benefits as well as their
nutritional value, modern research is now confirming the
therapeutic properties of many mushroom species.

In addition, mushrooms are proving a rich source of
physiologically active compounds with extracts from over 650
mushrooms having been shown to have immunological activ-
ity, while evidence from epidemiological studies points to a
significant correlation between increased mushroom intake

and reduced risk of serious illness, including cancer!” 3.



How Medicinal Mushrooms Work

Mushrooms are part of the fungal kingdom. As such they are
more closely related to humans and other members of the ani-
mal kingdom than to plants and, partly because of this relative
evolutionary closeness, many of the compounds they produce
show physiological activity in humans as well as other ani-
mals.

In some cases these compounds can be harmful, hence the
caution required when harvesting mushrooms from the wild,
but in many cases they offer significant health benefits. Indeed,
many of the top-selling pharmaceutical products are derived
from mushrooms and other fungi, including the major antibi-
otics as well as statin-class compounds, such as Lovastatin
and Simvastatin.

Of course mushrooms do not produce these compounds
for our benefit but rather to give themselves an advantage in
the competition with other micro-organisms for food and re-
sources and as such many show anti-microbial activity, either
as antibiotics or as anti-fungal agents4.

At the same time, as our immune system has evolved, it has
done so alongside fungal pathogens and has developed the
ability to recognise many of the structural components of the
mushroom cell wall as foreign, with at least seven receptors on
the surface of major classes of immune cell binding specif-

ically to mushroom cell-wall compounds>.



Active Compounds from Medicinal Mushrooms

Immunologically Anti-microbial
active polysaccharides compounds and other
and related compounds secondary metabolites

Found in Differ from
all mushrooms species to species

The majority of these compounds are polysaccharide-based,
usually with bound protein components. Although often re-
ferred to as beta-glucans (or 1-3,1-6 beta-glucans), in reality
they contain a wide range of sugars in diverse configurations®.

Binding of mushroom polysaccharide to the different im-
mune receptors triggers widespread immunological changes
with increases in activity of key categories of immune cells,
helping to restore healthy immune function and facilitating an
effective immune response to pathogenic fungi, other micro-
organisms or cancer cells’.

Importantly, although the effect of mushroom polysac-
charides is to help restore immune competency in individuals
whose immune system is compromised by stress, chronic ill-
ness or tumour burden, in individuals with auto-immune
conditions and whose immune system is overactive, mush-
room polysaccharides help to restore balance by down-
regulating key components of the pro-inflammatory immune
response.

This ability of mushroom polysaccharides to help restore



healthy balance to the immune system, up-regulating immune
responses in cases of immune suppression while down-
regulating overactive immune responses, is a direct conse-
quence of their being natural compounds that our immune
system has learned to recognize and respond to appropriately
over millions of years and makes them a uniquely suitable

food for a wide range of chronic health conditions3.

Immunological changes triggered by mushroom polysac-
charides

+Activation of immune cells such as: macrophages, neu-

trophils, monocytes, Natural Killer cells (NK cells) and

dendritic cells

sIncreased antibody production

sIncreased interferon production

sIncreased immune system activity against a range of
cancers

«Inhibition of tumour metastasis

sReduction in pro-inflammatory cytokines

sInhibition of prostaglandin synthesis






Using Medicinal Mushrooms

Many of the mushrooms that fall into the medicinal mush-
room category are also delicious culinary mushrooms and, as
most of the active compounds they contain are not adversely
affected by cooking, their health benefits can in many cases be
enjoyed by including them as part of a balanced diet, either in
fresh or dried form (although needing rehydration, dried
mushrooms offer almost the same health benefits as fresh
mushrooms).

In cases where higher concentrations of key active compo-
nents are desired, or where regular dietary consumption is
difficult, a growing number of mushroom supplements are
also available. These may be based on the mushroom as we
eat it, ie. the above-ground fruiting body, or they may be de-
rived from cultivated versions of the fine, thread-like filaments
or hyphae (mycelium) found in the substrate from which the

fruiting bodies emerge.

Types of Mushroom Supplement

sFruiting body — Dried and powdered fruiting bodies.
«Mycelium (liquid fermentation) — Grown using the
same liquid fermentation technology used to produce
penicillin etc. 100% mushroom material. In some cases
supplements also contain culture-medium filtrates to
capture compounds secreted by the growing mushroom.
«Mycelial Biomass (solid fermentation) — Grown by



inoculating a sterile, grain-based substrate with mush-
room mycelium. As well as mushroom mycelium, con-
tains residual enzymatically-transformed substrate, to-
gether with extracellular components, especially anti-
microbial compounds, secreted by the mycelium into
the substrate. Also referred to as “full-spectrum’.
sHot-water extracts — These can be derived from either
the fruiting body or mycelium and contain high levels of
beta-glucans and related polysaccharides (crude hot-
water extracts typically contain around 30% soluble
polysaccha-rides, compared to 6-8% in the whole mush-
roomy).

«Ethanolic (alcohol) extracts or tinctures — These contain
higher levels of triterpenoid compounds but low levels
of polysaccharides as the ethanol tends to precipitate the
polysaccharides from solution. In some supplements
they are combined with hot-water extracts to deliver high

concentrations of both polysaccharides and triterpenes.

In general there are no more contraindications to taking mush-
room supplements than there are to eating mushrooms (like
them they should be avoided by those with an allergy to mush-
rooms) and all ages can benefit from them, including children
and the elderly.

Contrary to popular belief they do not promote the growth



of other fungi (quite the opposite) and are perfectly safe for
those suffering from candida or other fungal conditions (see
box).

Even animals can benefit from them and often respond well
to mushroom supplementation in conditions including: can-

cer, allergies and respiratory problems.

Mushrooms and Candida

There is no truth in the widely disseminated view that
mushrooms need to be avoided by those suffering from
candida or other fungal conditions. Indeed, in many

ways they are an ideal food in such cases as:

-They do not contain the types of sugars and refined car-
bohydrates that can stimulate candidal growth (mush-
room polysaccharides are predominantly joined by beta-
linkages that we cannot digest — hence their lack of
sweetness).

-They increase the effectiveness of the immune system’s
response to candida and other fungi, as well as to cancer
cells, virally infected cells and bacteria.

«They are a rich source of anti-fungal compounds — just
as animals in the wild have to compete with each other
for food, so mushrooms and other fungi have to com-
pete with each other and with other micro-organisms for

food. To help them do this fungi have evolved to



produce, as well as antibiotics such as penicillin, a wide
range of anti-fungal compounds, including proteins,

triterpenes and polysaccharides.

This combination of immune system support with high
levels of anti-fungal compounds is responsible for the
effectiveness of mushroom supplementation in helping

control candidal overgrowth, as confirmed by:

«Traditional use — mushrooms have traditionally been
used to treat candida-related conditions such as thrush.
+Research — as well as identifying anti-fungal compounds
produced by mushrooms, research confirms the ability
of mushroom supplements to reduce candidal over-
growth and protect against candida infection 2" 11,
«Clinical experience — mushroom supplements show

efficacy as part of anti-candida protocols.

As with the majority of food supplements, the benefits of

mushroom supplements are greatest when taken away from

food, either between meals or 30 minutes before a meal, ide-

ally with a glass of water. However, where this is not possible,

they can be taken with food and powders can be blended with

juice, added to a smoothie, or, where the flavour needs to be

disguised, taken with stronger-tasting foods, such as: choco-

late ice cream, mashed banana or peanut butter.



There is some evidence that vitamin C can enhance the
bioavailability of mushroom polysaccharides and for this rea-
son some authorities recommend that it be taken together with
mushroom supplements.

As well as its undoubted health benefits, green tea may also
offer synergistic benefits when taken together with mush-
rooms, with one Chinese study reporting an increased reduc-
tion in the risk of developing breast cancer among women who
both consumed mushrooms and drank green tea on a regular

basis!2.






Ten Medicinal Mushrooms
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Almond Mushroom (Royal Sun Agaric)

Agaricus subrufescens (also known as Agaricus blazei Mur-
rill and Agaricus brasiliensis — see ref.13 for discussion of
its name)

Almond Mushroom grows widely, including in Europe
and North America and derives its name from its some-

what sweet flavour and taste of almonds.

Main active components — As with all mushrooms,
polysaccharides play a major role in Almond Mush-
room’s immunological activity, along with sterols and
lipids, which in the closely related Agaricus bisporus have

shown anti-aromatase activity'4.

Traditional use — Interest in Almond Mushroom's health
benefits stems from reports linking its consumption
with unusual longevity among inhabitants of Brazil’s

Piedade region.

Main Health Benefits
Cancer — A number of studies have been published reporting
significant health benefits of Almond Mushroom for cancer
patients.

In one study, increased NK cell activity was seen from sup-

plementation with 3g/day of extract!s, while, in another,



increased NK-cell activity and reduced chemotherapy-related
side effects (reduced appetite, alopecia and general weakness)
were reported from supplementation with Almond Mushroom
polysaccharide extract in 100 cervical, ovarian, and endome-
trial cancer patientsls.

The ability of Almond Mushroom extract to help reduce
side effects and improve treatment outcomes has also been re-
ported in patients with acute non-lymphocytic leukaemia and
advanced alimentary tract tumours'’, while improved metab-
olism and blood-pressure were seen in patients with colorectal

cancer after surgery!s.

Hepatitis — As well as showing hepatoprotective properties in
animal models, polysaccharide-rich hot-water extracts of Al-
mond Mushroom have been investigated for their ability to
support chronic hepatitis patients (B and C), with improve-

ments in symptoms and reduction in liver enzymes reported

from an intake of 1.5g/day19.

Diabetes — Reductions in glucose levels have been reported in
animal models of diabetes and supplementation with 1.5g/day
of Almond Mushroom hot-water extract has also been reported
to improve insulin resistance in type 2 diabetes in one ran-

domized, double-blind, placebo-controlled clinical triall4.

Notes — While traditional evidence points to benefits of the
whole mushroom as a dietary component, clinical studies have



focussed on polysaccharide-rich extracts.
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Chaga

Inonotus obliquus

Chaga grows widely in the forests of northern Europe,
Asia and North America, forming a sterile growth or
‘conk’ with a typical burnt appearance that has led to it

being known as the ‘cinder-conk’.

Main active components — Unusually among medicinal
mushrooms, Chaga’s most important components are

derived from the bark of the host birch trees on which it
grows. Chief among these are a large number of be-

tulinic acid derivatives and melano-glucan complexes.

Traditional use — Revered as a folk medicine, especially
among the peoples of eastern Russia, Chaga has tradi-
tionally been boiled to make a tea, which is drunk to treat
a range of conditions, including: cancers, viral and

bacterial infections and gastro-intestinal disorders20'21.

Main Health Benefits
Cancer — Betulinic acid shows wide-ranging anti-cancer activ-
ity, including against: leukaemia, malignant brain and periph-
eral nervous system cancers for which mushroom polysac-
charide-based supplements show limited benefit22.

As with other mushrooms, Chaga's polysaccharide



components also show strong immune-modulating activity
and this combination of mushroom polysaccharides with host-
derived betulinic acid contributes to Chaga’s traditional use in
cancer treatment, including for: inoperable breast, lip, gastric,
parotid, lung, skin, colorectal cancer and Hodgkin

lymphomaz0.

Digestive disorders — Melano-glucan complexes have wide an-
timicrobial activity and Chaga has traditionally been used as an
internal cleanser with Befungin, an alcohol extract of Chaga, li-
censed in Russia for the treatment of stomach and intestinal

disorders20,

Psoriasis — Several anecdotal reports indicate benefit of Chaga
for psoriasis and this is supported by a Russian study on 50
psoriasis patients, which reported a 76% cure rate, with im-
provement in a further 16% of cases. The same study reported
that it typically took g-12 weeks for improvement to become

apparent?.

Notes — Chaga supplements need to be made from wild-
harvested Chaga if they are to contain the main active compo-
nents derived from the bark of the host birch trees.

Although most traditional use is based on hot-water ex-
tracts (teas), the triterpenoid betulinic acid derivatives (al-
though not the polysaccharides) are more soluble in alcohol

and for this reason tinctures or other alcohol-based extracts



are sometimes used, either on their own or in combination
with polysaccharide-rich hot-water extracts.

Traditionally around sg of Chaga would be ground and
boiled to make a tea, while the recommended daily dose of

Befungin is 1tsp, three times a day and for extracts 1-3g/day.
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Cordyceps

Cordyceps species (see notes)

The Cordyceps species used medicinally have tradi-
tionally been found growing on the larvae of moths and
it used to be thought that they were parasitic. However,
it has also been suggested that they have a symbiotic
relationship with their hosts, helping them thrive in ex-
treme environments, such as the high Tibetan plateau,
and only converting to their fruiting form on the death of

the host insect24.

Main active components — The ability of Cordyceps to in-
crease metabolic efficiency and promote adaptation to
harsh environments is largely due to the nucleoside
derivatives (cordycepin, etc.) that it produces, which are
also responsible for many of its unique health-
promoting properties. In addition, polysaccharide frac-

tions have shown significant immunomodulatory activ-

ity.

Traditional use — Because of its rarity, Cordyceps was tradi-
tionally restricted to the few who could afford it. Its main uses
were in the treatment of asthma and erectile dysfunction, and
as a tonic for the elderly and those recovering from long



illness.

Main Health Benefits
Energy — In the same way that Cordyceps species help their
hosts survive in oxygen-poor environments, Cordyceps-based
products are used to enhance athletic performance and en-
durance by increasing the efficiency of energy metabolism.
Studies in healthy elderly subjects using Cs-4 (see below —
3g/day) showed significant increases in aerobic capacity and
resistance to fatigue, while other research has shown increases
in energy output and oxygen capacity in sedentary humans tak-
ing C. sinensis and increased endurance in animals given C.

militaris?s’ 26,

Asthma/COPD — As well as increasing efficiency of energy
metabolism, Cordyceps provides valuable support for those,
including children, with impaired lung function from condi-

tions such as asthma and COPD, based on an adult dose of

3g/day?:.

Anti-viral — The nucleoside analogues found in C. militaris and
hybridized cordyceps species function as reverse transcriptase
inhibitors, inhibiting viral replication. At the same time, cordy-
ceps’ polysaccharides have been shown to enhance the im-

mune response to viral infections24.

Cancer — Because of its combination of immune-modulating



polysaccharides and nucleoside derivatives, many practitioners
consider Cordyceps to be one of the most useful mushrooms
for helping improve treatment outcomes in cancer, with cordy-
cepin reported to induce apoptosis (cancer cell death) in mul-
tiple cancer cell lines, including: oral, colorectal, bladder,
leukaemia, melanoma, multiple myeloma, breast and prostate

(see notes).

Diabetes — Cordyceps provides useful support for cases of dia-
betes, with actions including:

+Triggering release of insulin
sIncreasing hepatic glucokinase

sIncreasing sensitivity of cells to insulin

Again, cordycepin and related nucleoside derivatives appear to
play a key role in cordyceps' anti-diabetic action and cordy-
cepin has also been shown to suppress the chronic low-grade

inflammation associated with diabetes2? 28,

Infertility — In addition to its traditional use for improving li-
bido and treating erectile dysfunction, Cordyceps can be bene-

ficial for both male and female infertility, with increases in
steroid hormone production and improvements in testes mor-

phology, sperm quantity and quality at a dose of
3-4.5g/day2? 2.

Kidney protective — The traditional use of Cordyceps to



support the kidneys is backed-up by reports of improved kid-
ney function in patients with chronic renal failure and speedier

recovery in patients with antibiotic-induced kidney damage?4.

Hepatoprotective — Cordyceps can be a beneficial supplement
for those suffering from impaired liver function, with inhibition
of fibrosis and reductions in liver enzymes reported for liver

conditions, including hepatitis and liver steatosis (fatty liver)32.

Notes — Nowadays the Cordyceps available in supplement
form is almost exclusively sourced from commercially culti-
vated material, dramatically increasing its availability, lowering
its cost and making it suitable for vegetarians and vegans.

The move to cultivated material has led to a number of dif-

ferent Cordyceps products being available:

+Cordyceps sinensis — Strains of wild-harvested Cordyceps
that have then been cultivated on grain-based substrates
(solid fermentation / mycelial biomass technology).

«Cordyceps militaris — C. militaris has long been a common
substitute for C. sinensis and, as C. militaris contains higher
levels of cordycepin than C. sinensis , it may even be that it is
at least partially responsible for the reverence in which C
sinensis has traditionally been held. Now artificially cultivated
and harvested as fruiting bodies, as well as by solid fermen-
tation [/ mycelial biomass technology. Sometimes called

Cordyceps Flowers and known in Chinese as Yong Chong



Cao.

+Cs-4 — Not strictly Cordyceps, Cs-4 has been identified as
Paecilomyces hepiali , an organism isolated from wild C.
sinensis specimens by China’s Academy of Sciences and se-
lected for ease of cultivation by large-scale liquid fermen-

tation technology.

Although most studies have used 3.0 or 4.5g/day, supple-
mentation of 1.5g/day can provide useful support for long term
use.

Because Cordyceps has been shown to increase levels of
male and female sex hormones, it may not be appropriate for
those suffering from hormone dependent cancers (prostate
and breast) and its hypoglycemic properties mean that it
should be used with caution by those taking insulin.
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Coriolus

Trametes versicolor (formerly known as Coriolus versicolor)

This common woodland mushroom is the most widely
researched of all the medicinal mushrooms. It is the
source of the major pharmaceutical drugs: PSK (Krestin)
and PSP, which are licensed in Japan and China respec-
tively for use in cancer treatment, with annual sales of

several hundred million USS.

Main active components — Like most mushroom
polysaccharide extracts, both PSK and PSP are proteo-

glycans (polysaccharides with attached protein groups).

Traditional use — Coriolus is used in traditional Chinese
medicine to strengthen the immune system, treat lung

and urinary tract infections, tumours and liver disorders.

Main Health Benefits

Cancer — The Coriolus extracts PSP and PSK are routinely used
alongside conventional treatment in the Far East, typically at
3g/day, with over 4o randomized controlled trials confirming
benefit for a range of cancers, including: stomach cancer, col-
orectal cancer, lung cancer (NSCLC), oesophageal cancer, na-
sopharyngeal cancer, breast cancer and cervical{uterine can-

cer.



Reported benefits include increases in 2, 5 and 15 year sur-
vival, as well as reduced side-effects from conventional

treatment33 35.

Anti-viral — Coriolus’ ability to support healthy immune func-
tion means that it is also an excellent supplement for chronic

viral conditions?$, including:

Herpes — Coriolus has been shown to inactivate Herpes
Simplex Virus (HSV) in a dose-dependent manner and

clinically is seen to reduce the frequency of HSV outbreaks.

HIV — In-vitro studies show anti-HIV activity of Coriolus ex-
tracts and clinical reports indicate improvement in HIV pa-
tients’ immune status from Coriolus mycelial biomass sup-

plementation.

Chronic Fatigue Syndrome (CFS/ME) — Many cases of CFS
are associated with high viral levels and Coriolus mycelial
biomass (1.5-3g/day) has been shown to provide effective
support, helping improve quality of life scores, lower viral
levels and improve immune parameters, including in-

creased NK cell activity37.

Anti-fungal — Coriolus extracts have a pronounced protective

effect against lethal infection with Candida albicans in micell.



Notes — Clinical trials using high concentration extracts, such
as PSK and PSP, are mostly at a dose of 3g/day. Research with
mycelial biomass products shows benefit at the same supple-

mentation level.
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Lion's Mane (Hedgehog/Monkey-head
Mushroom)

Hericium erinaceus

Growing on hardwood trees in temperate forests across
the northern hemisphere, Lion’s Mane is a delicious
culinary mushroom with a growing reputation as a

medicinal mushroom.

Main active components — Lion's Mane's unique prop-
erties are due to two families of compounds that it pro-
duces: the erinacines and hericenones, which, as well as
having strong anti-bacterial activity, help stimulate the

generation of Nerve Growth Factor (NGF).

Traditional use — Traditional use of Lion's Mane empha-
sises its anti-microbial and immunonological activity,
with indications including gastric and duodenal ulcers,

chronic gastritis, gastric and oesophageal cancer.

Main Health Benefits

DementiafAlzheimer’s disease — Patients with dementia have
lower than normal levels of NGF and the ability of Lion's

Mane's erinacines and hericenones to increase production of

NGF makes it a particularly beneficial supplement for indi-

viduals with mild dementia.



Positive results have been reported in two small-scale clin-
ical studies (using 3g/day in one study and 2g/day in the
other), with improvements in: functional capacity (under-
standing, communication, memory etc.), functional indepen-
dence scores (eating, dressing, walking etc.) and cognitive

function3239,

Neuropathy — NGF also plays an important role in pain sensi-
tivity and low NGF levels have been linked to neuropathy in
both animal and in-vitro studies. Clinically Lion’s Mane is seen
to be beneficial for neuropathy from a variety of causes, includ-

ing multiple sclerosis0 41,

Nerve damage — Lion’s Mane is also beneficial in many cases
of nerve damage from traumatic injury, helping promote faster

regrowth, mirroring the results seen from animal studies*2.

Menopausal syndrome — Some of the compounds that help
generate NGF have been shown to have a calming effect and
this may account for the clinically observed benefit of Lion's
Mane for menopausal syndrome with patients reporting signif-
icant improvements in sleep-disturbance, anxiety and hot
flushes (hot flashes)43.

Anti-bacterial — The erinacines and hericenones are produced
by Lion's Mane for their potent anti-microbial activity and
effectiveness against MRSA has been reported from both



laboratory tests and clinical studies## 45,

Notes — Although clinical trials have used dried fruiting body at
a dose of 2-sg/day, it is probable that mycelial mycelial
biomass may offer similar benefits at lower supplementation
levels.
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Maitake
Grifola frondosa

Maitake and the closely related Umbrella Polypore
(Polyporus umbellatus) are both delicious gourmet mush-
rooms, as well as being highly regarded for their health
benefits. Indeed, the name ‘Maitake’ means ‘Dancing
Mushroom’ in Japanese, indicating people’s joy at find-

ing it!

Main active components — Polysaccharides are the prin-
cipal active components in Maitake, with several frac-
tions, including: D-fraction and MD-fraction, showing

strong immunological activity*5’ 47.

Traditional use — Most traditional sources do not men-
tion Maitake and it appears that it was often not differ-
entiated from Umbrella Polypore (also known as Grifola
umbellata), of which it is said that ‘long term use makes
one feel happy and vigorous and look younger'.

Main Health Benefits

Cancer — Impressive results have been reported from the use
of Maitake polysaccharide extracts, or combinations of
polysaccharide extracts and fruiting body, with one study using

40-10omg MD-fraction and 4-6g powdered fruiting body



reporting cancer regression or significant symptom improve-
ment in 58% of liver cancer patients, 68% of breast cancer pa-
tients and 62% of lung cancer patients.

Similar results have been reported using combinations of
D-fraction and powdered fruiting body and improvements in
immune-competent cell activities have also been reported
when taken in conjunction with chemotherapy#8’ 45.

Polysaccharide extracts of Umbrella Polypore are also li-
censed as anti-cancer agents in China, with improved treat-
ment outcomes and quality of life indicators in a number of
cancers, including: lung, liver, leukaemia, bladder, nose and

throat50.

Diabetes — Several studies report significant improvement in
blood sugar levels in type 1l diabetes patients from using puri-
fied Maitake polysaccharides. Positive results have also been
reported from inclusion of crude Maitake powder in the diet of
diabetic animal models (20% of food, or 1g/day in a mouse

model)51” 52,

Polycystic Ovary Syndrome (PCOS) — In the majority of cases,
PCOS is associated with some level of insulin resistance and
Maitake polysaccharide extracts also show promise as agents
for helping address this condition33.

In one Japanese study, ovulation was observed in 20 of the
26 women given a Maitake polysaccharide extract and 6 of 8
women who failed to ovulate after being treated with



clomiphene citrate did so after being given the polysaccharide
extract. In addition, all 3 women who expressed an interest in

becoming pregnant were able to do so34.

Notes — Polysaccharide extracts or combinations of extract and
fruiting body have been favoured clinically at doses of 3-6g/
day.
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Mesima
Phellinus linteus

Mesima is a highly sought after traditional remedy in
Korea and is also common in south-east Asia and the

southern United States.

Main active components — Research has focussed on
hot-water proteoglycan extracts. However, polyphenols
and triterpenoid compounds are also believed to con-

tribute to the health benefits of Mesima and related Phel-

linus species®s ™5/,

Traditional use — In Korea, Mesima is drunk as a tea and
is believed to be responsible for a number of cases of
spontaneous recovery from various cancers, including
prostate and liver cancer. In the official Chinese Pharma-
copoeia it is also indicated for: diabetes, HIV, angina,

leucorrhoea, diarrhoea and accelerated wound healing.

Main Health Benefits

Cancer — As well as multiple reports of spontaneous remis-

sion, laboratory studies show Mesima extracts to have excep-

tionally high immunological activity and a range of anti-cancer

effects against different cancer cell lines, including lung, breast

and prostate cancer>g’ 9.



Mesima extracts have also been shown to enhance the effi-

cacy of existing chemotherapeutic agents®?.

Benign Prostatic Hyperplasia (BPH) — Hotwater extract of
Mesima has shown benefit in reducing BPH in animal

modelsé1.

Auto-immune conditions — As well as its traditional use for
cancer support, Mesima shows considerable promise in the

management of a number of auto-immune conditions, includ-

ing:

Infertility — In cases where infertility is due to elevated cy-
tokine and NK cell levels, Mesima has been found to be
effective in helping reduce these, with 23 of 26 women

showing improvement in one study®2,

Rheumatoid arthritis — Several animal studies confirm bene-
fits for rheumatoid arthritis from polysaccharide and pro-
teoglycan extracts of Mesima and related species, with
reductions in inflammation and inflammatory immune

markers63’ 64,

Allergies — Studies also show benefits of Mesima polysac-
charide extracts for allergies, with reports that they help re-

balance immune responses and inhibit histamine release in



cases of allergic reaction5s.

Notes — While most research has focussed on polysaccharide
extracts, studies on Mesima's use for infertility have used

mycelial biomass at 3g/day.
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Reishi

Ganoderma lucidum

Revered by emperors and sages alike, and associated in
oriental culture with happiness, health and good fortune,
Reishi’s extensive health benefits have led to it being
known as the ‘Mushroom of Immortality’ or ‘10,000
Year Mushroom’ (Mannentake), with annual sales of
over US$2.5 billion.

Although primarily cultivated in China and east Asia,
Reishi species grow widely throughout Europe and
North America, with the original description of Gano-

derma lucidum being based on material collected in Lon-
don, U.K. in 1781.

Main active components — Reishi’'s wide-ranging health bene-
fits are due to its combination of highly active immune-
modulating polysaccharides and over 130 triterpenoid com-
pounds (primarily ganoderic and lucidenic acids), with actions
including: anti-inflammatory, anti-histamine, sedative, anti-

hypertensive and anti-cancerss.

Traditional use — Reishi has traditionally been associated with
the Taoist quest for immortality, as well as being used to treat
a range of health conditions, including: cancer, heart disease



and bronchitis.

Main Health Benefits
Cancer — Reishi has a long history of use in cancer treatment
with many reports of spontaneous remission®’.

Although both polysaccharides and triterpenes contribute
to Reishi’s anti-cancer action, clinical trials have focussed
exclusively the more easily characterised polysaccharide ex-
tracts, with a recent review of 5 randomised controlled trials
indicating that patients given Reishi polysaccharide extracts
were 1.27 times more likely to respond positively to chemo/
radiotherapy than those without&2.

At the same time, Reishi’s triterpenes also show extensive
anti-cancer activity, inhibiting cancer cell growth, inducing
apoptosis (cell death) and, in the case of prostate cancer cells,

blocking androgen receptorss®.

Allergies — Reishi’s combination of high immuno-modulatory
activity with strong anti-inflammatory and anti-histamine activ-
ity make it a uniquely suitable supplement for those suffering
from allergies such as hayfever (allergic rhinitis)70.

By addressing both the underlying immune imbalance that
predisposes the body to overreacting to pollen or other aller-
gens, as well as the histamine-mediated inflammatory re-
sponses that result, it can be used to both help alleviate the

symptoms and prevent their development.



Auto-immune disease — Reishi's combination of immunomod-
ulatory and anti-inflammatory action also makes it a useful
supplement for a range of inflammatory auto-immune condi-
tions, such as rheumatoid arthritis, psoriasis or ulcerative col-

itis.

Insomniafanxiety — The traditional name ‘spirit mushroom’
points to the sedative action of Reishi's triterpenoid compo-
nents. Improvements in sleep patterns are one of the most
commonly reported effects of Reishi supplementation and it is

frequently prescribed for this purpose?l.

Liver disease — Reishi has long been a popular traditional treat-
ment for liver diseases and demonstrates wide hepatopro-
tective properties, including:

+Protection from chemical toxicity

«Inhibition of liver fibrosis

+Normalisation of liver enzymes

<Reduction in inflammation

Cardiovascular health — Traditionally used in the treatment of
heart disease, Reishi has been shown to support cardio-
vascular health through cholesterol-lowering, blood-pressure
lowering and anticoagulant effects, with improvements in ECG,
chest pain, palpitations and shortness of breath reported in
one randomized, double-blind, multi-centred study using a

polysaccharide extract at 5.4g/day’2.



Respiratory health — As well as its benefits for cardiovascular
health, Reishi has traditionally been used to treat bronchitis,
with older patients showing particular benefit.

Its anti-allergic properties mean that it is helpful for allergic
asthma, while Chinese studies also report alleviation of alti-

tude sickness?s.

Notes — Classically differentiated according to six different
colours, today virtually all cultivated Reishi is Red Reishi, with
the term Duanwood Red Reishi sometimes being used to refer
to cultivation on whole logs, as opposed to cultivation on
‘logs’ made of compressed sawdust.

Reishi’s uniquely broad health benefits are due to its combi-
nation of immune-modulating, water-soluble polysaccharides
and anti-inflammatory triterpenes, which are poorly water-
soluble.

In order to deliver high levels of both polysaccharides and
triterpenes, supplements may combine both polysaccharide-
rich hot-water and triterpene-rich ethanolic (alcohol-based) ex-
tracts. Alternatively, some supplements use Reishi spores,
which also contain high levels of triterpenes, with oil-based
spore extracts containing up to 30%.

Supplementation levels of Reishi products can vary consid-
erably owing to the range of product types available. Most tri-
als using polysaccharide extract have been at 5.4g/day, while
daily consumption of pure Reishi powder can be considerably



higher. Products combining Reishi polysaccharides and triter-
penes typically have dosage ranges of 1-3g/day, Reishi sporo-
derm-bro-ken spore products 3-5g/day and Reishi spore oil ex-
tracts 500-1,500mg/day.

Reishi's triterpenes have been reported to have anti-
coagulant properties and supplements containing high levels
should be used with caution by those on blood-thinning medi-

cation.
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Shiitake

Lentinula edodes (formerly called Lentinus edodes)

Shiitake is the second most widely cultivated mush-
room, after the common button mushroom. It combines
an excellent nutritional profile and exceptional culinary
properties with significant health benefits and is the
source of Lentinan, a polysaccharide extract licensed in
Japan for use in the treatment of stomach cancer.

Like other mushrooms, fresh Shiitake can be a useful
source of vitamin D2, providing it is exposed to sunlight
or UV light either before or after harvesting.

Principle active compounds — As well as Lentinan and
other polysaccharides, Shiitake produces a number of
anti-microbial compounds, including eritadenine, which

has been shown to help lower blood cholesterol levelsZ+.

Traditional use — Although traditionally used principally as a
culinary mushroom, Shiitake's anti-cancer properties have

been extensively researched in Japan since the 1960s.

Main Health Benefits
Cancer — Lentinan has been shown to offer a significant advan-
tage over chemotherapy alone in terms of survival for patients

with advanced gastric cancer, with additional trials reporting



increased survival, reduced chemotherapy-related side effects
and improved quality of life in patients with: colorectal, liver,
breast and metastatic prostate cancer’’ 76.

Although clinical trials with Shiitake have almost exclusively
used Lentinan delivered by injection, recent research indicates

that it is also orally bioavailable?’.

Cholesterol control — Shiitake’s eritadenine content makes it a
useful dietary supplement for those seeking to control their
cholesterol levels, with two small-scale clinical studies report-
ing decreases in total cholesterol and triglycerides from con-
sumption of Shiitake (9g/day dried in one and gog/day fresh

in another)74.

Anti-viral — As with other mushrooms rich in immunologically
active polysaccharides, Shiitake’s ability to strengthen immune
function helps improve immune response to a range of viral
conditions, including:

-Hepatitis

sInfluenza

«HIV

Notes — Because eritadenine’s cholesterol lowering action dif-
fers from that of prescription statins, or natural sources of
statins such as Red Yeast Rice (Monascus purpureus), Shiitake
can be a particularly useful dietary supplement for those al-

ready taking statins or for whom they are unsuitable due to the



level of side-effects.
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Snow Fungus
Tremella fuciformis

Snow Fungus is an excellent mushroom for health
maintenance and in its dried form is a popular ingredient
in oriental cuisine, prized for its translucent appearance

and crunchy texture.

Main active components — Snow Fungus contains high
levels of immunologically active polysaccharides which

are structurally distinct from those found in most other
medicinal mushrooms and are the key components re-

sponsible for its health benefits7s.

Traditional use — In traditional Chinese medicine, Snow
Fungus is listed in the highest category of herbs, with in-
dications including:

«Clearing heat and moistening dryness

+Nourishing the brain and enhancing beauty

Main Health Benefits
Cardiovascular health — Snow Fungus is eaten to help prevent
atherosclerosis in Japan and provides support for the cardio-
vascular system by79:

+Helping maintain the health of blood-vessel walls

+Helping prevent clots and enhance circulation



+Lowering cholesterol
In this respect its actions are similar to the closely related

Wood Ear (Auricularia auricula/Auricularia polytricha).

Anti-ageing — As well as their benefits for the cardiovascular
system, Snow Fungus' polysaccharides combine a number of
other anti-ageing propertiess?:
sIncreasing the superoxide dismutase activity of the brain
and liver.
«Promoting nerve growth
-Assisting with improving learning and reducing memory
deficits
+Supporting skin-health, including as a moisturizing agent in
cosmetic preparations
sAnti-inflammatory

Protection from radiation — Snow Fungus polysaccharide-
based products are used in China to help patients undergoing
radiotherapy by7:

+Supporting the immune system

+Maintaining white blood cell counts

«Alleviating skin dryness and redness

Notes — While 5s-10g/day of dried Snow Fungus or 1-2g/day of
polysaccharide extract are beneficial for general health mainte-
nance, studies on radiation exposure have used 3-sg/day of

polysaccharide extract.



Health Benefits of Medicinal
Mushrooms




The following is a summary of the main health areas and
conditions for which mushrooms show benefit.

The fact that a particular mushroom or mushrooms is listed
against a given condition does not mean that other mush-
rooms will not be of benefit, just that the evidence for them is
not as strong. Where the benefits of mushrooms for a given
condition are due to the immune-modulating activity of the
beta-glucans and related polysaccharide components found in
all species, and there is evidence indicating benefit for multiple
mushrooms, no single mushroom is specified.

Supplementation levels will vary according to the individual
and the form in which the mushroom is taken. For discussion
of different dosage forms the reader is referred to the Intro-
duction and for typical supplementation levels to the sections
on each mushroom.

As always, those with any medical condition should seek
the advice of an appropriately qualified healthcare practitioner
and those taking prescription medication should consult their

prescriber before making any changes.
Alzheimer’s disease — see Dementia

Anxiety — see Insomnia/Anxiety



Asthma
Cordyceps is widely used to support lung function, including
in conditions such as asthma and COPD, with one study re-
porting an 81.3% symptom reduction within an average of g
days24.

Where asthma is primarily triggered by exposure to aller-
gens, Reishi can be particularly effective, either on its own or in
combination with Cordyceps, by virtue of its triterpenoid
components, which have strong anti-inflammatory and anti-

histamine activity.

Cordyceps and Jor Reishi



Bacterial infection
Many mushrooms, like other fungi, produce antibiotic com-
pounds in order to help them compete for resources in their
natural habitat and the diverse array of natural antibiotics they
produce accounts for their widespread anti-bacterial activity.

In particular, the erinacines and hericenones produced by
Lion's Mane show strong action against a range of bacteria, in-
cluding MRSA and Helicobacter pylori, the bacteria respon-

sible for most gastric ulcers#4 45,

Lion’s Mane



Benign Prostatic Hyperplasia (BPH)
Although there have as yet been no clinical studies, triter-
penoid compounds from Reishi have a marked anti-
androgenic effect and have been shown to reduce testos-
terone-in-duced growth of the prostate in animal studies?!.

At the same time, polysaccharide-rich extracts from Mesima
have been reported to reduce cellular proliferation in animal
models of BPHE!,

Reishi andfor Mesima



Cancer

Because of their ability to help restore healthy immune func-
tion (see Introduction), mushrooms can be a beneficial food
for cancer patients and for those seeking to avoid cancer, with
a large number of studies showing improvement in treatment
outcomes and reduction in side-effects from combining mush-
room supplements with conventional treatment, as well as sev-
eral studies showing a link between increased mushroom con-
sumption and reduced risk of developing cancer!’ 2 82,

The key immune-modulating polysaccharides are present in
all mushrooms as part of the mushroom cell-wall and anti-
cancer activity has been demonstrated for extracts from over
650 mushrooms. However, clinical research has tended to
focus on a smaller number of mushrooms from which propri-
etary extracts have been developed. Clinical trials using ex-
tracts of these mushrooms alongside conventional cancer
therapies have demonstrated increased survival for a range of
solid tumours, with lower levels of evidence for blood-based
cancers such as leukaemia.

Multiple studies have also demonstrated a reduced level of
side-effects from conventional cancer treatment, including
reductions in nausea and fatigue associated with chemo-
therapy and maintenance of white blood cell counts and other
immune parameters during both radiotherapy and chemo-
therapy.

The following notes on individual cancers are based where



possible on clinical research. However, research is inevitably
biased towards the mushrooms used to produce the products
manufactured by the companies paying for the research and in
cases where the main active component is polysaccharide-
based it is reasonable to assume that other mushrooms may
show similar effects.

Supplementation levels will vary considerably depending on
the nature of the supplement and the stage of treatment, with
higher levels usually appropriate to provide support during ac-
tive treatment and lower levels during maintenance and recov-
ery phases. In addition, there is some evidence that combining
different mushrooms can enhance their effectiveness and a
number of mushroom supplement combinations are available.

Typical Supplementation Levels

«Support during treatment — 3-6g/day (some practitioners
recommend higher levels, particularly for non-extract-based
products)

«Maintenance — 1-3g/day

Bladder cancer — Maitake shows high levels of activity against
bladder cancer cell lines and extracts from the closely related
Umbrella Polypore are used alongside conventional therapy in

the treatment of bladder cancer in China.

Brain cancer — Although there have been no published clinical



trials, betulinic acid, found in wild-harvested Chaga, has been
shown to inhibit growth of various brain cancer cell lines in-
vitro and supplementation with Maitake has been reported to
produce improvement in some cases.

Breast cancer — Two epidemiological studies have reported re-
duced rates of breast cancer in women who regularly consume
mushrooms, with one of the studies reporting a greater effect
in post-menopausal womenl2’ 83, At the same time, clinical tri-
als with a number of mushrooms have reported benefits in the
treatment of breast cancer, including: Coriolus, Maitake and
Almond Mushroom.

Cervical cancer — Almond Mushroom extract has been re-
ported to enhance immune parameters and reduce side effects
in patients with cervical cancer undergoing chemotherapy,
while Coriolus mycelial biomass increased clearance rates in

women with LSIL (see HPV)16’ 84,

Colorectal cancer — A number of clinical trials in Japan showed
clear benefit from supplementation with 3g/day Coriolus ex-
tract in improving both survival and disease-free survival in
cases of curatively resected colorectal cancer and research on
extracts of Reishi and Shiitake has also produced positive

resultsgs’ 86,

Leukaemia — Although a number of in-vitro studies have shown



activity of extracts from different mushrooms to be effective in
inducing apoptosis (cell death) in leukaemia cells and isolated
clinical reports indicate possible benefit, clinical trials with
Coriolus extract failed to show a statistically significant im-

provement in treatment outcomes.

Liver cancer — Supplementation with Maitake has been re-
ported to be beneficial for patents with liver cancer, while in-
vitro and animal studies indicate benefit from extracts of other
mushrooms, including Almond Mushroom, Shiitake, Reishi

and Cordyceps.

Lung cancer — Extracts from both Coriolus and Maitake have
been reported to be beneficial in cases of lung cancer with one
trial using an extract of Coriolus (3g every other day) reporting

a nearly 5-fold increase in survival after 5 years®’.

Lymphoma — Clinical data is so far lacking but animal and in-
vitro studies support reports of benefit and reduction in symp-
toms from conventional treatment.

Multiple myeloma — [n-vitro research has indicated that Cordy-
ceps may be of benefit in cases of multiple myeloma, with
cordycepin being shown to induce cell death in multiple

myeloma cells88.

Ovarian cancer — As with cervical and endometrial cancer, Al-
mond Mushroom extract has been reported to enhance



immune parameters and reduce side-effects in patients under-

going conventional treatment!s.

Pancreatic cancer — Individual reports indicate that there may
be benefit from combining mushroom extracts with conven-
tional treatment, while unpublished research from China
points to increased survival duration from consumption of
Reishi extract (combined fruiting body, mycelium and spore

extracts) at a dose of 12g/day?°.

Prostate cancer — Several mushrooms have been shown to be
beneficial for prostate cancer with Reishi often preferred be-
cause of its combination of immune modulating polysac-

charides and anti-androgenic triterpenes?0.

Skin cancer — Studies have shown positive results from ex-
tracts of Maitake, Cordyceps and Coriolus in animal models of

skin cancer. However, to date there have been no clinical trials.

Stomach (Gastric) cancer — Extracts of both Coriolus (PSK,
given orally) and Shiitake (Lentinan, given by injection) are li-
censed in Japan as adjuvant nutrition in the treatment of stom-
ach cancer with extensive clinical trials confirming their benefit

in this area.

Uterine cancer — Almond Mushroom extract has been reported
to enhance immune parameters and reduce side-effects in pa-

tients undergoing conventional treatment!®.



Candida

Mushroom supplementation can play a valuable role in anti-
candida protocols through its ability to increase the efficacy of
the immune system’s response to candida, as well as to other
fungal pathogens (see introduction for further discussion). Al-
mond Mushroom, Coriolus and Shiitake all show efficacy in
this regard and it is likely that further research would confirm

similar benefits for other mushrooms? 1.

Almond Mushroom /Coriolus /Shiitake



Cardiovascular health
Reishi and Snow Fungus in particular show promise for sup-
porting cardiovascular health, with actions including:

+Anti-oxidant

-Anti-inflammatory

+Cholesterol-lowering

+Anti-thrombotic

A polysaccharide extract from Reishi has been reported to
reduce chest pain, palpitations and shortness of breath in one
clinical study, while Snow Fungus polysaccharides have been
shown to help protect the cells lining the blood vessels, dam-
age to which is an important contributory factor in the devel-

opment of cardiovascular disease’2’ 79.

Reishi and for Snow Fungus

Crohn’s disease — See Inflammatory bowel disease



Chronic Fatigue Syndrome (CFS - M.E.)
Although the cause is not yet clear, CFS is typically accom-
panied by signs of a chronic pro-inflammatory immune state
with high levels of pro-inflammatory cytokines (chemical
messengers), low levels of NK cell activity and high viral
counts.

Sufferers often find the immune-modulating action of
mushroom polysaccharides helpful in restoring immune bal-
ance and clinical studies with Coriolus mycelial biomass con-

firm the potential of mushroom nutrition in this regard.

Coriolus



Colds [ Flu

Individuals taking mushroom supplements on a regular basis
typically report lowered incidences of colds and flu, and clin-
ical studies indicate benefit for children suffering from recur-

rent respiratory tract infections?1.

Various Mushrooms



Dementia

Lion’s Mane’s ability to promote production of Nerve Growth
Factor (low in dementia and Alzheimer’s disease) makes it an
ideal supplement for sufferers, especially in the early stages of
the condition, with clinical studies confirming benefit, both

from culinary consumption and from consumption as

tablets3# 39,

Lion’s Mane



Diabetes

As well as being an ideal food for those with diabetes with an
excellent nutritional profile and low glycaemic index, several
mushrooms have been shown to help control blood glucose
levels in both human and animal studies, including: Cordy-
ceps, Lion's Mane, Maitake, Reishi, Snow Fungus and Almond
Mushroom; with Cordyceps and Maitake showing particular
promise in this regard when used alongside appropriate di-

etary and lifestyle regimens.

Cordyceps and for Maitake



Digestive health

Chaga has traditionally been used to support the digestive sys-
tem and its combination of immune-modulating polysac-
charides with anti-microbial triterpenes and melano-glucan
complexes make it a particularly useful addition to protocols
designed to address both inflammatory and infectious diges-

tive disorders.

Chaga



Erectile dysfunction

Although not an instant ‘pick-me-up’, when taken on an ongo-
ing basis Cordyceps can produce improvements in cases of
erectile dysfunction, depending on the cause, in line with its

traditional use for this indication24.

Cordyceps



Fatigue
Where fatigue is due to physical exertion, or the demands of a
hectic lifestyle, Cordyceps can help provide increased levels of
energy. Unlike tonic herbs, such as ginseng, it does not pro-
vide an immediate boost and as with its use for erectile dys-
function it needs to be taken on an ongoing basis for its effects
to be felt24.

Where fatigue is a side effect of an underlying immune-
deficient condition such as cancer or CFS mushroom supple-
mentation often results in feelings of increased energy as im-

mune balance improves.

Cordyceps/Various Mushrooms



Hayfever (Allergic rhinitis)

Reishi’'s combination of triterpenoid compounds with anti-
inflammatory and anti-histamine activity and immune-
modulating polysaccharides helps address both the symptoms
and the underlying immune imbalance responsible for
hayfever and related allergic disorders. It is thus an ideal sup-
plement for hayfever sufferers, showing benefit both for pre-

vention and for alleviation of symptoms70.

Reishi



Hepatitis

Clinical studies using several species of mushroom have
shown positive results in cases of hepatitis (B and C) with
Reishi, Cordyceps and Almond Mushroom showing particular

promise.

Reishi/Cordyceps/Almond Mushroom



Herpes

As with hepatitis and other chronic viral conditions, herpes
infections respond well to mushroom supplementation and al-
though most research has focussed on Coriolus, it is likely

that other mushrooms would show similar benefits.

Coriolus



High blood pressure (HBP)
Although animal studies have shown benefit for mushroom
supplementation in high blood pressure models, in the ab-
sence of clinical trials their benefits in this area remain un-
proven.

Of the mushrooms that have potential in this area, Reishi’s
is thought to be the greatest, with several of its triterpenes
showing ACE-inhibitory activity.

Reishi



High cholesterol

Beta-glucans from several sources including mushrooms have
now been shown to help with maintaining healthy cholesterol
levels. In addition, several mushrooms are natural sources of
lovastatin with Reishi mycelium having particularly high
levels92,

In cases where statin class compounds are not appropriate
Shiitake combines the cholesterol-lowering beta-glucans with
eritadenine, which helps the body control cholesterol levels
through a different mechanism than that involved in the activ-
ity of statins and has been shown to be helpful in reducing
cholesterol levels in clinical studies with daily consumption of
9g dried Shiitake producing a 10% reduction in cholesterol

levels7s.

Shiitake



HIvV

In common with other chronic viral conditions, mushroom
supplements show benefit for maintaining immune compe-
tency in the face of HIV infection, with clinical reports fo-
cussing on polysaccharides from Coriolus and other mush-
rooms.

In addition, Cordyceps’ nucleoside derivatives function as
reverse transcriptase inhibitors, inhibiting viral replication and
making Cordyceps a potentially important supplement for
those suffering from HIV, while a number of triterpenoid com-
pounds, including those found in Chaga and Reishi, show di-
rect anti-HIV activity.

Various Mushrooms



HPV

Coriolus biomass supplementation has been shown to im-
prove clearance of early stage cervical dysplasia (LSIL) and
associated high-risk HPV strains, with 12 months supple-

mentation at 3g/day increasing clearance from 50% to g1%684.

Coriolus



Infertility — Female

As with male infertility, Cordyceps shows benefits for female

infertility and is a widely used supplement in this regard.
Where infertility is due to immune imbalances, Mesima

shows benefits for restoring normal NK cell and cytokine lev-

els, while reports indicate that Maitake polysaccharide extracts

can help where infertility is associated with Polycystic Ovary

Syndrome34762,

Cordyceps and for Mesima



Infertility — Male
Animal studies have shown Cordyceps supplementation to in-

crease sperm quantity and quality, confirming clinical expe-

rience and supporting its traditional use in this area24.

Cordyceps



Inflammatory bowel disease
Several animal studies show a protective effect from consump-

tion of whole mushroom material and from supplementation
with mushroom polysaccharide extracts in inflammatory bowel

disease models.

Various Mushrooms



InsomniafAnxiety

A number of Reishi's triterpenoid components show sedative
activity and many people report improvements in sleep and
reductions in anxiety from taking it. In addition, Lion’s Mane
often produces a pronounced calming effect and shows partic-

ular promise for menopause-related sleep disturbance.

Reishi and/or Lions Mane



Kidney health
Cordyceps has traditionally been used to strengthen the kid-
neys and adrenals and clinical studies have indicated benefit in

cases of chronic renal failure and antibiotic-induced kidney

damage?4.

Cordyceps



Liver health

Research on many mushrooms indicates widespread benefits
for liver health, including protection from toxins and recovery
from infection, while Cordyceps and Reishi have also been
shown to: inhibit liver fibrosis, reduce liver inflammation and

help normalize liver enzyme levels in cases of fatty liver (liver

steatosis)?3’ 94,

Cordyceps and Jor Reishi



Menopausal syndrome

Although not included among its traditional indications, clini-
cally | find that Lion’s Mane gives significant relief to many
women experiencing menopausal symptoms such as: hot

flushes (hot flashes), anxiety and insomnia.

Lion's Mane



Nerve damage

Lion’s Mane's ability to promote the production of nerve
growth factor makes it an excellent mushroom for helping sup-
port recovery of damaged nerves, with clinical reports con-

firming results from in-vitro and animal studies?2.

Lion's Mane



Neuropathy
Together with its benefits for nerve damage, Lion's Mane also
shows promise addressing conditions characterised by chron-

ic neuropathy.

Lion’s Mane

Polymyalgia rheumatica — See Rheumatoid arthritis



Polycystic Ovary Syndrome (PCOS)

As well as helping the insulin resistance often associated with
PCOS, Maitake polysaccharide extracts show benefit in the
management of PCOS itself, with one study reporting ovula-
tion in 20 of 26 women given a Maitake polysaccharide extract,
including 6 of 8 women who failed to ovulate after other treat-
ments, and positive results in cases of PCOS-related
infertility54.

Maitake



Psoriasis

As with other autoimmune conditions, mushroom nutrition
can be helpful in cases of psoriasis with one study using a
Chaga extract reporting a 76% cure rate and clinical reports
also indicating benefit from use of a Reishi extract-based

product23.

Chaga and for Reishi



Rheumatoid arthritis

Mushroom nutrition can also play a useful role in strategies to

treat other autoimmune conditions, including: rheumatoid

arthritis, psoriatic arthritis and polymyalgia rheumatica.
Mesima appears particularly effective in this regard, as does

Reishi, which also benefits from the anti-inflammatory prop-

erties of its ganoderic and lucidenic acids, making it partic-

ularly suitable for more active phasess3.

Reishi andfor Mesima



Smoking-related conditions
Snow Fungus combines several health benefits that make it a
useful supplement for those who find it difficult to stop smok-
ing, including:

-Supporting immune balance

+Promoting blood-vessel health

+Helping lower cholesterol

+Alleviating dry skin

Snow Fungus



Glossary

ACE Inhibitor — major category of blood pressure lowering
drugs.

Anti-thrombotic — helping prevent the formation of blood clots.
Aromatase — an enzyme responsible for a key step in estrogen
synthesis, inhibition of which significantly lowers estrogen lev-
els.

Beta-glucan — the prototypical mushroom polysaccharide,
composed of predominantly glucose units joined by beta link-
ages, which our digestive enzymes cannot break (unlike the
alpha linkages that join the sugar units in starch molecules). In
many cases mushrooms beta-glucans consist of a main chain
of beta 1-3 linked sugar units, joined to side chains by beta 1-6
linkages and are referred to as 1-3, 1-6 beta-glucans.

Cervical dysplasia — abnormal cervical cells. Sometimes a pre-
cursor to the development of cervical cancer.

COPD - Chronic Obstructive Pulmonary Disease - another
term for chronic bronchitis or emphysema, where the airways
narrow over the course of time.

Cytokines — chemical messengers produced by immune cells.
ECG - Electrocardiogram - a technique to diagnose and mea-
sure abnormal rhythms of the heart.

Hepatic glucokinase — an important enzyme in the regulation
of glucose metabolism.

Hepatoprotective — liver protective.



HPV — Human Papillomavirus — Over 120 strains of HPV are
known and several have been implicated in different health
conditions, including genital warts and cervical cancer.
Hypoglycemic — blood sugar lowering.

Immune-modulation — balancing the immune system, increas-
ing depressed levels of immune activity and decreasing ele-
vated immune responses.

Interferons — chemical messengers that help facilitate effective
immune response to pathogens or tumours.

in-vitro — laboratory experiments that do not use animals.
LSIL — Low-grade Squamous Intraepithelial Lesions.
Metastasis — the spread of cancer to new areas of the body.
MRSA — Methicillin Resistant Staphylococcus Aureus - the
‘Superbug’.

NK cells — Natural Killer cells — an important component in the
immune system’s response to pathogens and cancer.

NSCLC — Non-Small Cell Lung Cancer.

Nucleoside — the building blocks of DNA and RNA. Nucle-
oside analogues are molecules that resemble nucleosides but
lack key functional group(s) and so act to block DNA/RNA
replication.

Polysaccharides — molecules formed of a long chain of sugar
units, often, in the case of mushroom polysaccharides, with
bound protein components.

Prostaglandins — a group of fatty-acid derived lipid compounds
that play an important role in inflammation.



Reverse transcriptase — enzyme important in viral replication.
Superoxide dismutase — one of a group of enzymes that are an
important part of antioxidant defence in cells.

Thz — T-helper Cell 2 — Immune cells involved in immune
regulation and often described as promoting a pro-
inflammatory immune response.

Triterpenes — compounds in the terpenoid class of organic
molecules, which also contains essential oils.
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