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ABSTRACT 
Introduction: Hericium erinaceus (HE), often known as Lion's Mane, is an 
edible fungus that has been extensively explored for its many functions. 
The use of this mushroom in traditional Chinese medicine dates back many 
years, and it is now being tested in the treatment of cognitive decline and 
Alzheimer's disease, and mental diseases like depression, anxiety, 
schizophrenia. Methods: We followed 2020 PRISMA statement for 
systematic reviews. The three selected databases were Worldcat®, 
Cochrane Library®, and PubMed®. On March 7, 2022, a search for articles 
was conducted. The search sources' descriptions were Hericium erinaceus 
AND (mental disorders OR cognitive impairment OR depression OR 
anxiety). "English" was the sole filter applied to the data sources. Results: 
Three Japanese randomized double-blind controlled trials were included in 
the review. Although the data demonstrated that HE can be useful in 
treating symptoms of cognitive impairment and moderate cognitive 
impairment, it was not effective in treating depression/anxiety symptoms. 
Conclusions: More studies are needed in countries besides Japan, lasting 
at least 12 weeks, since shorter periods do not demonstrate significant 
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improvement of symptoms. Incorporating HE into a patient's daily diet may 
produce favorable benefits by alleviating cognitive decline.  
 
Keywords: Hericium erinaceus, mental disorders, cognitive dysfunction. 
 
RESUMO 
Introdução: Hericium erinaceus (HE), muitas vezes conhecido como 
Lion´s Mane, é um fungo comestível que vem sendo amplamente 
explorado por suas diversas funções. O uso deste cogumelo na medicina 
tradicional chinesa remonta a muitos anos e agora está sendo testado no 
tratamento do declínio cognitivo e da doença de Alzheimer e doenças 
mentais como depressão, ansiedade, esquizofrenia. Métodos: Seguimos a 
declaração PRISMA de 2020 para revisões sistemáticas. As três bases de 
dados selecionadas foram Worldcat®, Cochrane Library® e PubMed®. Em 
7 de março de 2022, foi realizada uma busca de artigos. As descrições das 
fontes de busca foram Hericium erinaceus E (transtornos mentais OU 
comprometimento cognitivo OU depressão OU ansiedade). "Inglês" foi o 
único filtro aplicado às fontes de dados. Resultados: Três ensaios 
controlados randomizados duplo-cegos japoneses foram incluídos na 
revisão. Embora os dados demonstrem que o HE pode ser útil no 
tratamento de sintomas de comprometimento cognitivo e 
comprometimento cognitivo moderado, ele não foi eficaz no tratamento de 
sintomas de depressão/ansiedade. Conclusões: São necessários mais 
estudos em outros países além do Japão, com duração mínima de 12 
semanas, visto que períodos mais curtos não demonstraram melhorias 
significativas dos sintomas. A incorporação de HE na dieta diária de um 
paciente pode produzir benefícios favoráveis ao aliviar o declínio cognitivo. 
 
Palavras-chave: Hericium erinaceus, transtornos mentais, disfunção 
cognitiva. 
 
RESUMEN 
Introducción: Hericium erinaceus (HE), a menudo conocido como Lion's 
Mane, es un hongo comestible que ha sido ampliamente explorado por sus 
múltiples funciones. El uso de este hongo en la medicina tradicional china  
se remonta a muchos años atrás, y ahora se está probando en el 
tratamiento del deterioro cognitivo y la enfermedad de Alzheimer, y 
enfermedades mentales como la depresión, la ansiedad y la esquizofrenia. 
Métodos: Seguimos la declaración PRISMA 2020 para revisiones 
sistemáticas. Las tres bases de datos seleccionadas fueron Worldcat®, 
Cochrane Library® y PubMed®. El 7 de marzo de 2022 se realizó una 
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búsqueda de artículos. Las descripciones de las fuentes de búsqueda 
fueron Hericium erinaceus AND (trastornos mentales OR deterioro 
cognitivo OR depresión OR ansiedad). "Inglés" fue el único filtro aplicado a 
las fuentes de datos. Resultados: Se incluyeron en la revisión tres 
ensayos controlados aleatorios doble ciego japoneses. Aunque los datos 
demostraron que HE puede ser útil en el tratamiento de síntomas de 
deterioro cognitivo y deterioro cognitivo moderado, no fue eficaz en el 
tratamiento de síntomas de depresión/ansiedad. Conclusiones: Se 
necesitan más estudios en otros países más allá de Japón, con una 

duración mínima de 12 semanas, ya que períodos más cortos no 
demuestran una mejoría significativa de los síntomas. La incorporación de 
HE en la dieta diaria de un paciente puede producir beneficios favorables 
al aliviar el deterioro cognitivo. 
 

Palabras clave: Hericium erinaceus, trastornos mentales, disfunción 
cognitiva. 
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Introduction 
There are several treatments that aim to control symptoms and promote 
life’s quality, specific to each psychiatric disorder. Although the 
psychopharmacotherapy is largely used throughout whole world, it may 
often not fully control symptoms or lead to many adverse effects [1]. The 
research on innovative treatments for psychiatric disorders has been 
sparse for years, with a few exceptions, such as the use of orexin 
antagonists for insomnia [2]. However, in the last years, there has been 
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an increase in the numbers of studies in the area of psychedelic psychiatry, 
that investigate the effects of mescaline, dimethyltryptamine and 
psilocybin in the treatment of psychiatric disorders [3]. 
 
Before being placed in Schedule I of the UN Convention on Drugs in 1967, 
psychedelic drugs were widely used in psychiatry. Studies carried out 
before the prohibition indicated that its use was beneficial in patients who 
had the so-called “psychoneurotic” disorders. But that, however, was not 
so suitable for those with psychotic disorder or with a tendency to develop 
it. Since 2006, the number of studies on the use of psychedelics in non-
psychotic psychiatric disorders has increased, bringing encouraging results 
that provided evidence of efficacy and safety [3]. 
 
With the advance of medical knowledge, many new therapeutics gain space 
and the possibility of applicability. Herbal medicine, for example, can be 
complementary to the treatment of some disorders, due to its low cost and 
fewer side effects [4]. Some psychoactive drugs are chemical substances 
that, in some way, alter the functioning of the mind, and that can be found 
also in some mushrooms [5]. 
 
The various activities of the edible fungus Hericium erinaceus (HE), also 
known as Lion's Mane, have been widely studied. This mushroom has a 
long history of usage in traditional Chinese medicine and is now being used 
to treat cognitive impairment and mental disorders such as depression and 
anxiety [6], Parkinson’s disease [7], and Alzheimer’s disease [8], in mice, 
specifically in Japan. Its use has apparently shown several health benefits 
such as antioxidative, antidiabetic, anticancer, anti-inflammatory, 
antimicrobial, antihyperglicemic, and hypolipidemic effects [4]. 
 
Bioactive compounds extracted from its fruiting body or mycelium of HE 
have been demonstrated to induce the synthesis of neurotrophic growth 
factor (NGF) and protect against neuronal cell death [4]. Recently, Saitsu 
et al. showed that oral intake of HE by humans improved cognitive 
functions and prevented neuronal deterioration. It is speculated that 
hericenones, one of the chemical compounds of this mushroom, have 
multiple effects on the brain neural networks and improve cognitive 
functions [9]. However, so far, only a few studies have investigated its use 
in mental disorders, and either each study only focused on a specific 
psychiatric disorder or these studies have established a direct causal 
relationship between exposure and outcome. Nevertheless, HE is used as 
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a nutritional supplement, and has not been compared or approved as a 
treatment to mental disorders. 
 
This paper aims to conduct a systematic review of published studies on the 
use of HE in adults who have some kind of mental disorder and condense 
the results presented for each one of the mental disorders. Finally, this 
study will also discuss the direct relationship between the use of these 
mushroom derivatives and the results obtained in the studies. 
 

Methods 
A Systematic review studies - PRISMA 2020 model [10]. The chosen 
databases were PubMed®, Cochrane Library® and Worldcat®. The search 
for articles was carried out on the 7th of March 2022. The descriptors used 
for the search sources were: Hericium erinaceus AND (mental disorders OR 
cognitive impairment OR depression OR anxiety). The only filter used in 
the data sources was “English”.  
 
Data limit was not set for the studies, due the lack of information in the 
area. In the PubMed® database, 30 studies were found, in the Cochrane 

Library®, 5 studies and in Worldcat®, 75 studies. Overall, 110 studies 
were found. Of these 110 studies, 46 were repeated, therefore, at all, the 
title and abstract of 64 studies were read. The inclusion criteria were 
studies written in English performed on humans that analyze the effects of 
Hericium erinaceus in the treatment of psychological symptoms.   
 
Were excluded studies that, for some reason, did not have a conclusion, 
literature review studies; animal studies; studies that evaluated a quality 
of different strains of H. erinaceus; and H. erinaceus as a treatment for 

any disease other than neuropsychiatric ones.  
 
Of the 64 studies analyzed, 20 were excluded because they were review 
studies, 22 because they were animal studies, 11 that do not fit with no 
objective of the study (other use of the mushroom, other mushrooms, etc.) 
and 6 that, despite the use of H. erinaceus, addressed other diseases. 5 
studies were selected for complete reading. Of these, two were excluded: 
one for not having a conclusion yet (study in open) and another for not 
having the article available for reading in full, even though we have 

contacted the author. In the end, 3 studies were included in the review.  
 
Figure 1 shows the Preferred Report Items diagram for Systematic Reviews 
and Meta-Analyses (PRISMA), which summarizes the selection of studies. 
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The selection of studies was performed independently by the second 
author. The review, complete reading and data collection was performed 
by the first author. The information that we searched in the papers were: 
dose, time, tests applied, psychiatric symptoms presented by patients, 
total number of participants and outcome. 
 
Results 
In the 2010, Nagano et al. [11], in a randomized double-blind placebo-
controlled trial, performed on 26 women with an age range of 41.3 ± 5.6 
years, who presented depression and anxiety symptoms. The women in 
the control group ingested 4 cookies, each one with an amount of 0.5 g of 
Hericium erinaceus “flour”, while those in the group placebo also ingested 
4 cookies, without the Hericium erinaceus, for 4 weeks.  
 
The scales used were the Japanese versions of the Kupperman Menopausal 
Index (KMI), Center of Depression for Epidemiological Studies (CES-D), 
Pittsburgh Sleep Quality Index (PSQI), and Undefined Complaints Index 
(ICI). The KMI scale (P = 0.09) did not show significant difference between 
the two groups, otherwise the CES-D scale indicated that the experimental 
group, after 4 weeks, scored less than when compared to the beginning of 
the study (P = 0.033), however, at the end, there was no significant 
difference between the groups.  
 
The PSQI scale showed no significant difference between groups. The ICI 
scale showed a final mean rating lower than the average baseline (P = 
0.004) in the HE group; regarding the "subscales", palpitation (P =0.032) 
and stimulus (P = 0.047), the final rating of the experimental group were 
significantly lower compared to the placebo group, since irritation (P = 
0.076), anxiety (P = 0.067) and concentration (P = 0.09) trended to be 
lower in the experimental group than those who had placebo.  
 
In another randomized double-blind placebo-controlled trial, Mori et al.  
[12] recruited 29 participants, men and women, aged between 50 and 80 
years, with mild cognitive impairment. The study lasted a total of 22 weeks 
(2 weeks of preliminary trials, 16 weeks of HE ingestion, and 4 weeks of 
observation and follow-up). The intake was 250mg of 96% Yamabushitake. 
The scale used was the Revised Hasegawa Dementia Scale (HDS-R). 
 
The study showed significant differences between the groups (p < 0.001) 
and between periods (p < 0.001) in the score of cognitive function. In the 
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8, 12, and 16 weeks of ingestion and 4 weeks of follow-up, the HE group 
had significantly higher scores compared to the placebo group, which 
means better cognition [13]. The Yamabushitake group scores increased 
with duration of ingestion, but during 4 weeks after the end of the 16-week 
intake, scores decreased significantly. 
 
Saitsu et al. [9] realized a randomized, parallel-group comparative, 
double-blind, placebo-controlled study. The 31 participants showed 
cognitive impairment, all the participants were over 50 years old (average 

in HE 61.8 and in placebo 60.8), and ingested, for 12 weeks, 3.2g/day of 
HE. The tests used were Mini Mental State Examination (MMSE), Benton 
visual retention test, and Standard verbal paired-associate learning test 
(S-PA). In the MMSE the total scores of both groups increased with time, 
but only the HE group showed a significant increase comparing the tests 
before and after the study. Benton's test showed no improvement or 
significant difference between groups. The test S-PA also showed no 
difference or significant improvement in the groups (P < 0.100), nor did 
between groups. 
 

The results obtained from the review are summarized in Table 1. 
 
Discussion 
As mentioned before, HE is a dietary supplement and, therefore, its use 
differs from a pharmacological treatment, but studies with these 
mushrooms have been growing in the last 5 years. 
 
Nowadays, the mental disorders are being more related to an inflammatory 
systemic process, instead of an exclusive process of the central nervous 

system. The brain inflammation is highly correlated to the systemic 
inflammation, and this connection happens through pro-inflammatory 
cytokines (tumor necrosis factor α, interleukin-1, interleukin-6 and 
interferon- α and γ), this is mainly being observed in depression disorders 
[14].  
 
The anti-inflammatory effects of the HE are important due to the systemic 
outcome, as the bioactive compounds found in it (hericenones and 
erinacines) improve neuro growth factor synthesis, therefore reducing the 

systemic inflammation and by that, controlling the depressive symptoms 
[4]. 
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Studies also show that depression might be associated with brain-derived 
neurotrophic factor (BDNF), mainly by saying that some effective 
antidepressants increase BDNF mRNA in individuals that are under 
treatment for Major Depressive Disorder. In clinical studies with rats, the 
HE has shown to be an important promoter of nerve health by inducing the 
nerve growth factor, so it might as well have significant importance to the 
BDNF [15]. 
 
Other studies tell us that depressive disorders are correlated to depletion 
of serotonin, dysregulation of the hypothalamus-pituitary-adrenal (HPA) 
axis and alterations of the hippocampus [16]. Nerve damage present in 
rats were positively repaired with aqueous extract of HE (its effects are 
compared to those of vitamin B12), accelerating wound healing and 
treating peripheral nerve damage [17]. By that we could relate the use of 
HE, and its neurodegenerative effect, to repair the nerve injuries that 
possibly occur in depressive disorders [18]. 
 
The studies which were analyzed showed that the intake of Hericium 
erinaceus can provide significant improvements for mild cognitive 
impairment, cognitive impairment, and some improvement in the decrease 
of symptoms of depression and anxiety. Although the results are positive 
for depression/anxiety symptoms, it is shown that the use of HE is more 
effective to treat symptoms of cognitive impairment and mild cognitive 
impairment. 
 
The dose of the intake and the time of ingestion are two important factors 
for the positive results: the studies that had the longer intake had better 
results. The number of patients analyzed in each study was similar to each 
other, but the doses of 250mg a day for 22 weeks are shown to be more 
effective than a higher dose of 2g a day but given for 4 weeks. Also, it is a 
fact that the dosage of 3.2g a day for the period of 12 weeks had a lower 
decrease of the symptoms than the lower dose with a period of 22 weeks. 
By that we can assume that lower doses applied for a longer period of time 
are showing better results than higher doses taken in less time. 
 
In order to assume that the dietary supplementation with the Hericium 
erinaceus is beneficial for patients, more studies are still necessary, with a 
major number of participants. Despite that, the results of the studies 
suggest that the intake or the simple introduction of the Hericium erinaceus 
in a patient's regular diet might provide positive results by reducing the 
psychiatric symptoms and improving the quality of life in regard to the 
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patient's mental disorder. To the best of our knowledge, studies around 
indiscriminate use and potential risks of HE intake were not found. 
Although we can compare its abuse of substance to other mushroom 
chemicals like psilocybin, studies showed that it is safe to use in controlled 
dosage [19]. 
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Tabela 1. The results obtained from the review 
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Figura 1. Preferred Report Items diagram for Systematic Reviews 

and Meta-Analyses (PRISMA) 
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