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Abstract

Lion’s Mane (Hericium erinaceus) has historically been used as traditional medicine in Asia and Europe for its potential
benefits in fighting infection and cancer. It has gained interest in the neurodegenerative disease field because of its mech-
anisms of action; these include anti-inflammation, neuroprotection, and promoting neurite growth demonstrated in vari-
ous cell and animal models. A very small, double-blind, placebo-controlled trial in patients with mild cognitive
impairment showed a temporary improvement in cognitive function; this finding has yet to be replicated. However, there
have been no studies in ALS cell or animal models or in humans with ALS. Lion’s Mane appears safe and inexpensive
when consumed in powder or capsule, but one anaphylactic case was reported after a patient consumed fresh Lion’s
Mane mushroom. Currently, we do not have enough information to support the use of Lion’s Mane for treating ALS.
We support further research in ALS disease models and clinical trials to study its efficacy.
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ALSUntangled reviews alternative therapies on behalf
of persons with ALS (PALS). Here we review the
effectiveness of Lion’s Mane mushroom in treating
ALS. Lion’s Mane is touted on multiple websites as
an ALS treatment (https://www.forij.co/blogs/mush-
rooms/lions-mane-mushroom-als#lions_mane_for
als; https://www.medimushrooms.co.za/blog/go-beyon
d-the-ice-bucket-challenge-and-treat-als-naturally).
We have received 919 requests to review this topic
(https://www.alsuntangled.com/future-reviews).

Overview

Hericium erinaceus, also known as Lion’s Mane or
Yamabushitake, is an edible mushroom that has long
been used in traditional Chinese medicine and in
Europe for its potential antimicrobial, antineoplastic

and lipid-lowering effects (1,2). Recently, it has gained
interest for therapeutic development for neurodegener-
ative disorders because there is growing evidence sug-
gesting it might have anti-inflammatory, antioxidant,
neuroprotective, and neurotrophic properties (3,4).
At least one website is currently advertising the poten-
tial benefits of Lion’s Mane for ALS (https://www.
naturesrise.com/blogs/brainfood/lions-mane-als).

Mechanisms

Neuroprotective effects against oxidative stress and
inflammarion demonstrated in cells and animal models

Excessive oxidative stress is implicated in the
pathophysiology of neurodegenerative disorders,
including ALS (5,6). Lion’s Mane has potential

Correspondence: Xiaoyan Li, Department of Neurology, Duke
Xiaoyan.li266@duke.edu

(Received 10 October 2023; revised 4 December 2023; accepted 11 December 2023)

University, 932 Morreene Rd, Durham, NC 27705, USA. E-mail:

ISSN 2167-8421 print/ISSN 2167-9223 online © 2023 World Federation of Neurology on behalf of the Research Group on Motor Neuron Diseases

DOI: 10.1080/21678421.2023.2296557


https://www.forij.co/blogs/mushrooms/lions-mane-mushroom-als#lions_mane_for_als
https://www.forij.co/blogs/mushrooms/lions-mane-mushroom-als#lions_mane_for_als
https://www.forij.co/blogs/mushrooms/lions-mane-mushroom-als#lions_mane_for_als
https://www.medimushrooms.co.za/blog/go-beyond-the-ice-bucket-challenge-and-treat-als-naturally
https://www.medimushrooms.co.za/blog/go-beyond-the-ice-bucket-challenge-and-treat-als-naturally
https://www.alsuntangled.com/future-reviews
https://www.naturesrise.com/blogs/brainfood/lions-mane-als
https://www.naturesrise.com/blogs/brainfood/lions-mane-als
http://crossmark.crossref.org/dialog/?doi=10.1080/21678421.2023.2296557&domain=pdf&date_stamp=2023-12-29
http://orcid.org/0000-0002-2293-9284
http://orcid.org/0000-0002-1269-9053
https://doi.org/10.1080/21678421.2023.2296557
http://www.tandfonline.com

2 M. Muhanna et al.

Table 1. Table of evidence for Lion’s Mane.

Category Grade Explanation

Mechanisms B Multiple plausible mechanisms demonstrated in non-ALS pre-clinical models

Pre-clinical models U No studies have been done in ALS cell or animal models.

Cases F Two patients reported no benefit and one reported only slight benefit on PatientsLikeMe.
Trials U No clinical trial in PALS to date

Risks B Less than 10% of exposed patients have experienced harms

antioxidant effects, as it contains a high-concentra-
tion of phenols (7,8). In a cultured cell model,
polysaccharides derived from Lion’s Mane
decreased the reactive oxygen production and
increased the free radical scavenging (9). A second
study found that ethanol or hot water extracts
from Lion’s Mane could protect against oxidation
and inflammation-caused cell damage. For
example, Lion’s Mane extract decreased lipopoly-
saccharide (LLPS)-induced nitric oxide production in
mouse microglia cells. It also increased the survival
of hydrogen peroxide-treated mouse hippocampal
neurons, suggesting a neuroprotective effect. These
benefits were accompanied by a reduction of react-
ive oxygen species (ROS), upregulating antioxidant
enzymes and mitochondrial ATP production and
decreasing mitochondrial toxicity (10). Additional
research found that a high dose of (400 mg/kg/day)
sulfate-modified polysaccharides from Lion’s Mane
could mitigate hippocampal neuron degenerative
changes in D-galactose-induced aging mouse
model, and this benefit was also associated with
reduced ROS and increased antioxidant enzyme
activities (11).

Lion’s Mane was also found to protect from
neuronal death in the brain due to ischemic injury
(i.e. stroke). The stroke animal models pretreated
with either Lion’s Mane mycelium extracts or its
derivative, erinacine A, had smaller infarction sizes
than controls (12). Further investigation revealed
that an erinacine A derivative could reduce the
serum levels of inflammatory cytokines, such as
interleukin 1beta, interleukin 6, tumor necrosis
factor-alpha, and ROS (12).

Neurotrophic effects demonstrated in cells and animal
models

Neurotrophins are growth factors in the nervous
system that are essential for neuronal development,
survival, and function (13,14). Lion’s Mane
extract can induce nerve growth factor INGF) syn-
thesis in human astrocytoma cells; the mice fed
with 5% Lion’s Mane powder for 7 days had
increased NGF mRNA expression in their hippo-
campus (15). The enhanced neurotrophin expres-
sion by Lion’s Mane was also confirmed in studies
using different glioma cell lines (16-18). Another
study showed that when administered to mice that
recently had a crush-injury to their hind limb,
Lion’s Mane accelerated the functional recovery of

the limb. This most likely occurred by promoting
peripheral nerve axon regeneration and reinnerva-
tion and activation of neurotrophic signaling at the
ipsilateral dorsal root ganglia (19). Further, a new
study found Lion’s Mane extracts promoted hip-
pocampal neuron neurite outgrowth by activating
brain-derived neurotrophic factor (BDNF) path-
way and improved short-term memory in mice
(20). However, it is important to note that there is
no current evidence suggesting Lion’s Mane
derivative or extract crosses blood brain barrier to
promote NGF or BDNF synthesis in human.

ALSUntangled assigns a TOE ‘Mechanism’
grade of B (Table 1).

Pre-Clinical

We did not find studies of Lion’s Mane in ALS
related cell or animal models. In a peripheral nerve
injury mouse model, Lion’s Mane accelerated the
functional recovery of the injured limb (19).
Because there were no ALS pre-clinical studies,
ALSUntangled assigns a TOE ‘Pre-Clinical
Model’ grade of U.

Cases

Eleven PALS have reported using Lion’s Mane in
the online community PatientsLikeMe, four of
whom provided evaluations of their experience and
perceived effectiveness of the mushroom in reliev-
ing their ALS symptoms. One patient (who
reported always being compliant) reported that it
was slightly effective without further description of
the effects, while the other three (two reported
always being compliant, and one reported some-
times being compliant) reported no effect. We
were not able to verify their ALS diagnoses or
compliance with the regimen. Therefore, we assign
a TOE ‘Cases’ grade of D.

Trials

We found no past or ongoing clinical trials of
Lion’s Mane in PALS. Therefore, we assign a
TOE “Trials’ grade of U.

Of potential interest, a clinical trial was con-
ducted in people with mild cognitive impairment
(MCI), a neurodegenerative disease with some
shared pathophysiology with ALS (21). The dou-
ble-blind, placebo-controlled trial in 30 Japanese
MUCI patients from 50 to 80 years old showed that



Lion’s Mane improved early cognitive deficit.
Fifteen participants were enrolled in the Lion’s
Mane group and fourteen of them took 1000mg
three times a day for 16 weeks; one patient with-
drew from the trial at 4 weeks due to stomach dis-
comfort and was excluded from statistical analysis.
At 4, 8, and 16 weeks, these patients’ performance
on the Revised Hasegawa Dementia Scale (HDS-
R, total score of 30) improved compared to their
baseline and the placebo group. By week 16, 10
patients taking Lion’s Mane had an increased
score >3 points and 3 patients had a 2 point
increase from the baseline average score of 24.
Only two participants on placebo had 2 and 3
points increases respectively. Notably, participants
in Lion’s Mane group had a cognitive decline at 4
weeks of follow up after the cessation of the medi-
cation, indicating its continued intake is required
to sustain the benefit. The benefits seen in this
very small trial has yet to be replicated.

Risks, dosing, and costs

Lion’s Mane is taken orally, either in the form of
an edible mushroom, powder, or capsule. There
has been no dosing regimen studied in PALS. The
dosing in the MCI clinical trial was 1000 mg of
Lion’s Mane extract powder three times daily. The
cost is about $25-50 a month.

We found one case report of anaphylactic reac-
tion after Lion’s Mane mushroom consumption
(22). The patient developed hives, abdominal pain
and diarrhea within minutes after consuming the
mushroom; no respiratory compromise or hypoten-
sion were reported and the symptoms resolved
within 24 hours after taking Benadryl. Skin testing
using fresh Lion’s Mane mushroom was positive,
but testing using mushroom extract was negative.
In the MCI clinical trial, no adverse effects were
reported (21). Of the four evaluations that PALS
reported on PatientsLikeMe, three reported
“none” for side effects, and one listed “mild” side
effects, although he did not specify the side effects.
Three other patients on PatientsLikeMe have
reported taking Lion’s Mane for Multiple
Sclerosis, Primary Lateral Sclerosis, and muyalgic-
encephalomyelitis-associated brain fog. All three of
these patients reported “none” regarding side
effects. In addition, a rodent study showed that
after 13 weeks of daily oral administration of vari-
ous doses (0, 875, 1750, and 2625 mg/kg), there
were no differences in weight or appetite, no dis-
cernable toxic effects, no significant hematological,
biochemical, or histological differences, and no
deaths in any of the rats (23).

Due to one case report of anaphylaxis to Lion’s
Mane mushroom, we assign a TOE ‘Risks’ grade
of B.

ALSUntangled 3

Conclusion

While Lion’s Mane may have neuroprotective,
neurotrophic, antioxidant, and anti-inflammatory
properties that could, at least in theory, potentially
help ALS, there are still no studies in ALS-relevant
cell or animal models, nor in humans with ALS.
Therefore, we do not have enough information to
support the current use of Lion’s Mane for treat-
ing ALS. We hope to see the validation of its neu-
roprotective and anti-inflammatory benefits in
ALS disease models, which may ultimately lead to
clinical trials in PALS.
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