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ABSTRACT

Hericium Erinaceous (Lion's Mane) mushroom is steadfast becoming one of the most
widespread and familiar of medicinal mushrooms currently available worldwide, this could be
due to its many surprising health benefits and it is the ability to treat various ailments. In our
study, we connected a questionnaire to the largest internet portal for Hericium Erinaceous
(H.Erinaceous) consumers to measure respondents’ feedback. The questionnaire addresses
the attitude and potential benefits of respondents towards H.Erinaceousintake by using a
numeric rating scale (NRS),97respondents took part in our study. The most frequently used of
H. Erinaceousin our sample were in the treatment of neural diseases, enhance memory and
Gl disorders. The benefits and satisfied outcomes were highest with participants who use H.
Erinaceous in a dose of 2-3 tablets (3g) twice/day to improve memory and cognitive properties
and lowest in the treatment of autism even with high doses. 69.9%of participants did not
discuss consuming this mushroom with their physician. Objectives for the study to determine
the prevalence and purposes of using the mushroom in different diseases and to predict the
outcomes, side effects and the most effective dose taken by participants.

Key words: Lion's Mane, Hericium Erinaceous, Medicinal mushrooms, Numeric rating scale.

INTRODUCTION

Mushrooms sit between plants and animals within
the tree of life. Mushrooms are used as each food
and drugs by humans for thousands of years.
There are 14,000 species of mushrooms, which has
roughly 2000 edible mushrooms, and two hundred
mushrooms with potential as practical foods.

Lion's Mane mushroom is one in all these two
hundred mushrooms. Lion's Mane mushroom is a
palatable edible fungus that, has a taste like a prawn
or scallop when cooked. In Japan, it is known as
Yamabushitake, in China as Hou Tou Gu and as
Hericium Erinaceous in Latin. It's a protracted
history of use in ancient Chinese drugs and their
extracts often used in over-the-counter health
supplements found in forms of Capsule, Liquid,
Tablet, and Powder.

Mushrooms secrete extracellular enzymes that
permit them to assimilate nutrients by the
absorption of the straightforward molecules that
are created following the accelerator degradation
method. Mushrooms are naturally made in proteins,
fiber, carbohydrates, vitamins, and minerals and are
low in calories and fats, particularly steroid alcohol.

H.Erinaceous mushroom contains over seventy
bioactive compounds, the most important are
hericernones, erincines, hericerins, resorcinols,
steroids, and mono- and diterpenes.!

The sugar content of Lion’s Mane mushroom is
preponderantly aldohexose (68%), arabinose (11%)
and other sugar (7.8%).

Analytical information is simply offered on one
Lions Mane product on the North American

country Food Composition info web site This
analysis shows that it contains 167 kcal and thirty
3.3 g of sugar (per one hundred g of Lion’s Mane
mushroom).

Chinese medicine, as well as Japanese medicine,
had a prolonged history of using this mushroom to
help treat various ailments. It is used to treat gastric
ulcer sand to improve digestion as well as ameliorate
overall health by tonifying the main internal organs
(lungs, liver, kidneys, heart, spleen,), and there are
more than 7000 Lion’s Mane-allied products available
on Amazon for sale.

More than eleven papers are revealed on the Lion’s
Mane discuss the role of the lion’s mane on aggression
and sexuality,” and many papers have been published
in the role of H.Erinaceous in different medical
purposes. Most of these studies are on the animal
and cell line model, however very little were clinical
trials on the human that are available online.

MATERIAL AND METHODS

In our study, we post a standardized online
questionnaire on the social networking website.
The questionnaire was a multiple-choice question
in which we ask the participants to describe their
attitude towards lion mane mushroom. Patients
asked whether they use H. Erinaceous and if so,
in which condition they were used, whether they
communicated this to their physician, followed by
questions about dose, frequency, and duration of
consuming the mushroom. Next, we measured their
satisfaction of outcomes using numeric rating scales
(NRS)from 0 to 10(zero is no benefit (unsatisfied
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with outcomes) and 10 is a full cure (satisfied with outcomes) and side
effects that they may experience. Finally, if they advise other people to
take this mushroom. Our objective was to investigate the prevalence,
satisfaction and feedback of H. Erinaceous usage in different diseases
and different doses. An online questionnaire was programmed using
Access', from 1st July 2019 to 31st September 2019. Statistics were done
by using IBM SPSS Statistics 20 (IBM Corp., Armonk, NY, USA).

RESULTS

A total of 100 participants answered the questions. Of these, three
excluded because they didn’t answer all questions, 34 currently received
1 or more types of conventional therapies in combination with lion’s
mane mushroom.

A total of 93 patients currently used H. Erinaceous, among the H.
Erinaceous users, 30% of participants (28/97) had talked about H.
Erinaceous with their physician, 69.9% (65/97) had not Table 1. Clarify
that 77.8% of H. Erinaceous users were more than 40 years ((26.8% users
were in the age of (41-50 years), 33.0% were in the age of (30-40years),
17.5% more than 50 years, 14.4 % were between 21-30 years)) and about
4.1% were in the age of (7-12) years old. (78.4%) of our participants
(76/97) were females.

Figure 1 shows which condition that the participants were using H.
Erinaceous. About 23.7% (23/97) of participants being treated with H.
Erinaceous for nervous system diseases, Alzheimer and to regenerate
neural cells. And 17.5% (17/97) of our sample used it for improving
memory and cognitive function. About 16.5% (16/97) used this
mushroom in the treatment of GIS diseases especially peptic ulcer and
a small proportion of participants used it to treat Autism (4.1%).

The majority of participants (52.6%) took this mushroom in a dose
of 2-3 tablets (3gram) twice daily (59.8%) as stated in Table 2 in
details. Most of our sample used H. Erinaceous for 1-3 months. The
major advisor to take this kind of mushroom was relatives and friends
(77.8%), and about (20%) from different social media.

Finally, we analyzed whether patients were satisfied with the benefits
and outcomes of the mushroom that they used as presented in Table 3,
the original scale used is Numeric rating scale (NRS) with ratings from
0 to 10, very satisfied (cure) (=10) to not at all satisfied (no benefit)
(=0). The results show a satisfaction level of 10 more than 9.1%(9/97),
about 30.9% (30/97) of participants satisfied with level from 1 to 5,
about 58.71% (57/97) satisfied with level from 6 to 9 and 10.3% (10/97)
show a satisfaction level of zero(not satisfied). The benefits and satisfied
outcomes were highest with participants who use H. Erinaceous in a
dose of 2-3 tablets (3 g) twice/day to improve memory and cognitive
properties. Satisfaction is lowest with patients complained of autism
(4.1%) (4/97) even with high doses of 5-6 tablets twice-three/day.

Table 1: The age and gender of H. Erinaceous participants.

Frequency Percent

3-6 years 1 1.0

7-12 years 4 4.1

13-20 years 3 3.1

21-30 years 14 14.4

Age

31-40 years 32 33.0

41-50 years 26 26.8

>50 years 17 17.5
Total 97 100.0

male 21 21.6

Gender female 76 78.4
Total 97 100.0
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Figure 1: Conditions and diseases that the participants were using H.
Erinaceous.

Table 2: The Dose and frequency of H. Erinaceous intake.

Frequency Percent

2-3 tablets(3gram)/day 51 52.6

3-4 tablets(4gram)/day 22 22.7
Dose 4-5 tablets(5gram)/day 8 8.2
5-6 tablets/day 16 16.5

Total 97 100.0

Once daily 30 30.9

Frequency Twice daily 58 59.8
Three times daily 9 9.3

Table 3: Satisfaction (benefits) outcomes of consuming H. Erinaceous.

Frequency Percent
nsatisfi
v s;te;e;‘ti)(No 10 10.3
1 2 2.1
2 3 3.1
3 2 2.1
Benefit 4 7 7.2
(outcome)s 5 16 16.5
6 17 17.5
7 14 14.4
8 13 13.4
9 13 13.4
10 Satisfied (cured)

The majority of H. Erinaceous users (86.6%) (84/97) were not
experienced any side effects as stated in Table 4 after taking the
mushroom regularly for 3-6 months and (97.9%) (95/97) advise others
to intake the mushroom.
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Table 4: Side effects of H. Erinaceous.

Frequency Percent
N 84 86.6
Side Effects ©

Yes 13 13.4

Allergy 2 2.1

Rash 2 2.1

Symptoms Gastric upset 2 2.1
Diarrhea 5 5.2

Difficult of breathing 1 1.0

DISCUSSION

It's not simply that there are restricted clinical studies on H. Erinaceous
mushroom. A comprehensive review of Lions Mane mushroom
revealed in 2015 delineated the knowledge on Lion’s Mane mushroom
as being “widely scattered”*

The role of lion's mane mushroom in cognitive function

It is attainable that lion's mane mushrooms would possibly boost
cognitive function, however, the prevailing analysis is especially
on animals but its scientific proof for human health still uncertain
completely.

A double-blind, randomized, comparative study conducted in Japan in
2019 assessed the improvement of the cognitive functions by 12 weeks
intake of H. erinaceous supplements. This study confirmed that this
mushroom had potential effects on the neural networks of the brain
and can improve cognitive functions. Moreover, confirm the safety
of H.erinaceous and could be used in dementia prevention.” Another
recent Italian study in 2019 on mice reported that two-month of oral
intake of H.erinaceous reversed the decline of age and restore cognition
memory, which means this mushroom could have neurogenesis effect.®
In line with a vitro study conducted in Malaysia showed that Lion’s
Mane mushrooms contain neurotrophic factors (hericenones and
erinacines) which might induce nerve growth factors essential for the
maintenance of optimum neural body structure to operate. In summary,
the full study showed that Lion’s Mane mushroom had neurotrophic
(meaning growth of neuron tissue) but no neuroprotective effects.”
All these findings match our results that the intake of a lion’s mane for
more than 3 months can improve cognitive properties without any side
effects noted in participants.

Therole of lion's mane mushroom mane in inflammation

Lion's Mane mushroom has an anti-inflammatory effect due to its
capability to decrease Nitric oxide production which works as a pro-
inflammatory mediator.

There are many pieces of research studying Lion’s Mane mushroom in
inflammation, however, no clinical studies.

In most recent studies conducted in Taiwan in 2019 assessed the anti-
neuroinflammatory effect of H. erinaceous activation of microglial cells
that can be induced by LPS, which produces large amounts of reactive
and demonstrate the possible mechanism of action by using human
BV2 microglial cells induced by LPS.* The same findings in a study
performed in china showed that the extract of Lion’s Mane mushrooms
exhibited anti-inflammatory activity due to the suppression of nitric
oxide generation, suggesting a doable role for Lion’s Mane mushroom
as either a preventive or therapeutic anti-inflammatory agent.’ In 2015
a research was conducted in Japan indicate that lion mane extract can
exert anti-inflammatory effects on macrophages by inhibiting JNK
signaling and avoid the inflammation of adipose tissue that related to
obesity."

Another research conducted on mice in 2016 found that the ethanol
lion mane extract has anti-inflammatory effects in ulcerative colitis mice
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and can be used in the treatment of IBDs, by inhibiting the production
of different inflammatory mediators in gastrointestinal tissue including
interleukin (IL)-1p, tumor necrosis factor-a and IL-6, and can regulate
the production of different substances that play important role in
oxidative stress such as nitric oxide and superoxide dismutase."

The role of lion's mane mushroom mane in depression
and anxiety

There are many causes of depression and anxiety and chronic
inflammation could be the major contributing factor, so anti-
inflammatory substances considered to have anti-depressant effects.
Which could have been another factor in the reduction of depression.

Studies suggest that H.Erinaceous mushrooms can treat mild symptoms
of anxiety and depression, one of these studies was an animal study
conducted in Japan in 2015 found that the Amycenone that obtained
from the extracts of lion’s mane mushroom has anti-depressant effects
in mice model by inhibiting the inflammation-related depression."

A study conducted on stroke rat model (SAM), showed that rats who
were given an extract made from Lion's Mane exhibit reduction in the
total infarcted volumes by 44% and the levels of acute inflammatory
response were decreased by Erinacine A. Scientists attribute this
effect to the active substances found in mushrooms specifically the
hericenones and erinacines which could in the future play a role in
treating depression as well as anxiety.”

The findings of a 2018 animal study support this, with the authors
concluding that this mushroom extract may contain agents that
Modulate BDNF/PI3K/Akt/GSK-3p Signaling in Mice that are useful
for treating depressive disorders.

The role of lion mane mushroom mane in alzheimer's
disease

The formation of amyloid plaques is considered to be the morphological
biomarker associated with Alzheimer's disease. These plaques form
when a protein called beta-amyloid (BAY-tuh AM-uh-loyd) cluster
together. Beta-amyloid comes from another protein exists in the fatty
membrane surrounding the nerve cells. Beta-amyloids clump gradually
and build up into plaques. These clumps may block signal neuron
transmission.

A recent survey conducted on induced memory loss mice due to
injected the mice with neurotoxic peptides then fed these mice a diet
containing 5% Lion's Mane mushroom, the result confirmed that the
damaging amyloid plaques were significantly decreased, and improve
in the memory in Alzheimer mice by using a maze memory test.”” It
is the ability to regrow Myelin the fatty substance around nerve cells
this mushroom could be very helpful in treating degenerative nerve
conditions in the future.'®

Other researchers have concluded that the mushrooms may have the
potential to treat or prevent diseases that cause a decline in cognitive
health, such as Parkinson's disease and Alzheimer's disease. The
Neuroprotective Properties of H.Erinaceusin Glutamate-Damaged
Differentiated PC12 Cells associated an Alzheimer’s malady Mouse
Model, however, there is currently a lack of research on the effects of
lion's mane mushrooms in humans with Alzheimer's disease.”

The role of lion's mane mushroom mane in diabetes
meletus

Controlling blood sugar levels is the key to managing diabetes

One study showed that blood sugar levels in rats with diabetes were
lower after they received a lion's mane mushroom extract for 4 weeks
and a significant increase in serum insulin level.'®

Pharmacognosy Journal, Vol 12, Issue 3, May-June, 2020
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One of the complications of diabetes is nerve damage resulting from
prolonged periods of high blood sugar. A 2015 study on rats, in which
they ingested lion's mane extract for 6 weeks, showed positive results,
including lower blood sugar levels, reduced feelings of nerve pain, and
improved antioxidant activity."

Another study carried out in 2018 used fermented H.Erinaceus juice
(FHJ) in male Wistar rats with streptozotocin-induced diabetes mellitus
(DM). The study confirmed that fermented Herinaceus juice may be
used as one of the food-based health-promoting supplements to treat
DM along with medication.?*!

Theroleoflion'smane mushroom manein cardiovascular
diseases and cholesterol

Lion's mane extract could improve heart health, however, the analysis
to this point has primarily used animal subjects.

Italian study conducted in 2019 on Seventy-seven obese volunteers,
documented that supplementation of oral H. erinaceous for eight weeks
could decrease obesity and other disorders associated with obesity.*

A second study also done in Japan found that H. erinaceous mushrooms
significantly reduced lipid plasma levels in mice that were fed a high-
fat diet. laboratory tests, including total cholesterol (TC), triglyceride
(TG) levels and low-density lipoprotein-cholesterol (LDL-c) decreased
in the rats given the Lion's Mane extract.?® Taken along, these 2 studies
raise the chance that Lion’s Mane mushrooms play a role in preventing
cardiopathy and indicates that this mushroom can be used in the future
for the treatment of hyperlipidemia in humans. this can be potential
however, faraway from established at now. it's an extended hop from
bunny rabbits and mice to human health.

The role of lion's mane mushroom mane in cancer

There are twenty-four publications concerning cancer and Lion’s Mane
mushrooms. sadly, none of those involve human subjects. The newest
study conducted in Pakistan studied the anti-proliferative effect of H.
Erinaceus and other commercial mushrooms on cell line model, it
confirmed the Anticancer, antithrombotic, anti-tyrosinase, and anti-a-
glucosidase activities of this mushroom.*

In 2018 A Chinese study reported that erinacine which extracted from
H. Erinaceus can promote apoptosis and inhibited cell proliferation by
inducing MPTP opening and promote the release of cyt-C which plays
a role in inhibiting the progression of Hepatocellular Carcinoma.”
Further research showed that the extracts of H. Erinaceus given
orally, have proved a tumor-suppressing activity similar to that of
5-fluorouracil, in the treatment of gastrointestinal cancers.?

Other research in cancer cell lines confirmed the potential role of Lion’s
Mane mushrooms as an antineoplastic agent, either alone or together
with other therapeutical agents.”

The role of lion mane mushroom mane in gastro-
intestinal diseases

Lion's mane might facilitate digestive health by fighting inflammation,
that might be helpful for individuals with inflammatory bowel disease
(IBD). The mushroom may additionally boost immune function and
promote the growth of beneficial bacteria within the gut. A study
performed in the USA utilizes the effect of H. erinaceous in Vitro and
in Vivo on Helicobacter pylori and they confirmed that IL-8 production
as an immune response to H. pylori was significantly decreased after
giving H. erinaceous extract at a concentration of 1.0 mg/mL extract.?®

Another new Chinese study conducted in 2019 used cellular injury
model induced by deoxynivalenol (DON)suggested that In Vitro and

Pharmacognosy Journal, Vol 12, Issue 3, May-June, 2020

In Vivo Inhibition of Helicobacter pylori by Ethanolic Extracts of Lion's
Mane Medicinal Mushroom, and might significantly protect mucosal
cells from oxidative stress and decrease the formation of reactive
oxygen species the induced by (DON).?* A similar study conducted in
china recently on mice proofed that the polysaccharide extracted from
H. Erinaceous had a potent effect as anti-Ulcerative Colitis.*® Further
studies assessed the efficacy of H. Erinaceous extract in Helicobacter
pylori activity,*? chronic gastritis,” IBD.*

Our study showed good outcomes after intake of H.Erinaceous
supplements in patients with different gastrointestinal diseases, and the
satisfaction of participants was 6 from 10 (18.8%).

The role of lion's mane mushroom in the immunity
system

Lion's mane mushrooms may enhance the immune system by reducing
inflammation and preventing oxidation.

A recent study performed in China-2019 reported that the
macromolecular B-glucan H6PC20 obtained from H. Erinaceous had
potential bioactivity in enhancing immunity, activating the proliferation
of lymphocytes and promote the expression of inflammatory cytokines
that secreted by macrophages.”

The role of lion's mane mushroom in wound healing

Extracts from lion's mane mushrooms could promote healing in case
of skin wounds. A study on rats with neck wounds found that topical
application of a lion's mane extract can enhance faster healing
However, additional research is critical for the health profession to
suggest lion's mane mushrooms for topical use on humans.

The role of lion's mane mushroom in the nervous system

Damage to the nervous system can have significant effects on health.
Recently a new study published in Taiwan demonstrated that Glia
cells especially Microglia which had an important role in the signal
transduction pathways of chronic pain inhibit morphine-induced
BV?2 activations by regulating the deacetylation of signal transduction
pathway of HDAC6/HSP90.” Another study conducted in Malaysia
in 2019 reported that H. Erinaceous could have a significant
neuroprotective effect and anti-inflammatory effect in the neuron-
glia environment inH202-Induced Oxidative stress and LPS-Induced
Inflammation in cell model.*® Older research suggests that extracts of
lion's mane mushrooms may encourage nerve cells to grow and repair
more quickly.” These findings similar to our results that intake of lion’s
mane for more than 3 months can have neuroprotective effects and
assist in the treatment of different neural diseases, feedback satisfaction
of H. Erinaceous intake was (18.2%) 7 out of 10.

The role of lion's mane mushroom mane as antioxidant

A new study done on mice model in Taiwan suggested that erinacine
That extracted from H. erinaceous might promote longevity by inducing
endogenous antioxidants enzymes.” Moreover, many other studies
evaluated antioxidant activity in vitro and on rats model founded that
H. erinaceous mushrooms had a significant role in vitro antioxidant
action.*"*

Safety and side effects of lion's mane mushroom

Most studies on lion's mane mushrooms have used animals’ models,
however, it seems to be safe to eat the mushrooms in moderate
quantities, as people in several countries in Asia do. The majority of
participants (52.6%) took this mushroom in a dose of 2-3 tablets
(3gram) twice daily (59.8%)
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Oral administration of doses of up to 1000 mg/kg daily divided into
two to three doses for ninety days of H. Erinaceous was deemed to be
effective and safe supported autopsy studies of sacrificed rats.”

A second study in Sprague-Dawley rats showed that doses of up to
3,000 mg/kg/day were safe supported autopsy samples once more.*

The safety and effectiveness of lion's mane supplements are not clear as
a result of dietary supplements don't have a similar regulation as food
and drug product. However, within the animal studies, one of them
was newly published in Taiwan suggested that H. erinaceous might be
comparatively unharmful when used over a prolonged period, even
with high doses reach 2625mg/kg did not cause adverse effects within
the rodents.*** In our study small proportion (13/97) of participants
experienced side effects such as rash and diarrhea.

CONCLUSION

Most studies on lion's mane mushrooms have used animals and there
are not enough clinical studies on human can confirm the results.

The benefits and satisfied outcomes were highest with participants who
use H. Erinaceous in a dose of 2-3 tablets twice/day to improve memory
and cognitive properties in a period of more than 3 months. Satisfaction
is not present (zero from 10) with patients complained of autism (4.1%)
(4/97) even with high doses of 5-6 tablets twice-three/day.

Additional studies required to accentual the efficacy and side effects in
short-term and long-term therapy.
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