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Mushroom Combination: Reishi, Shiitake & Maitake 

A mushroom can be described as a macrofungus with a 
distinctive fruiting body. They come in a variety of forms, 
the most common type is umbrella shaped with a cap and 
stem. The structure called a mushroom is really only the 
fruiting body of the fungus. The vegetative part of the 
fungus (the mycelium), is a system of branching threads 
that branch out through soil, compost or woody material 
on which the fungus may be growing. Mushrooms can be 
grouped into several categories: edible, medicinal, 
poisonous and "other mushrooms" with less well-defined 
properties. Some mushrooms fall into more than one 
category: specifically, edible and medicinal.1 
 

Chemopreventive Effect of Mushrooms 
in the Diet 
The results of a meta-analysis of case-control and cohort 
studies involving 6890 women suggest that dietary 
mushroom intake is inversely associated with risk of breast 
cancer. Relative risk of breast cancer showed a steady 
linear decrease with increasing intake of mushrooms.2 
Using individual studies as examples: 
• women consuming more than 7.1 g/day had a risk 

estimate of 0.65 compared to those eating less than 
0.8 g/day (case-control study, China); 

• women consuming more than 4 g/day had a risk 
estimate of 0.85 compared to those eating less than 
0.4 g/day (cohort study, Italy). 

 
A case-control study conducted in southern China from 
2006 to 2008 found patients with epithelial ovarian cancer 
consumed a lower amount of mushrooms in their diet than 
matched controls. Reductions in cancer risk were found at 
higher levels of total and individual mushroom intake, for 
example, the adjusted odds ratio was 0.68 for women 
consuming more than 2 g/day of white button mushrooms 
relative to those who consumed less (p = 0.005), and was 
0.63 for women consuming more than 8 g/day of Shiitake 
relative to those who consumed less (p = 0.035). The 
reduction in risk approached statistical significance for total 
mushroom intake (adjusted odds ratio: 0.76, p = 0.055; for 
intake of more than 14 g/day).3 
 
Epidemiological studies investigating the association 
between mushroom intake and risk of gastric cancer in 
Korea and Japan have found conflicting results.4-8 It has 
been suggested that the anatomical subsite and/or the 

histological type of the gastric cancer should be taken into 
consideration when conducting such research. A small, 
case-control study found that higher intake of two 
mushrooms (Hypsizigus marmoreus, Pholita nameko) is 
significantly associated with a decreased risk of cancer in 
the cardia (the upper third of the stomach).5 
 
Results from two ongoing, population-based, prospective 
cohort studies in China suggest that a vegetable-based 
dietary pattern, which is characterised by high intake of 
vegetables, is associated with reduced liver cancer risk. 
Associations were also found after further analysis for high 
intakes of celery, mushrooms, Allium vegetables, 
composite vegetables (from the Compositae family: 
asparagus lettuce and garland chrysanthemum), legumes 
and legume products. Participants in the highest quartile 
of mushroom intake (greater than 10.83 g/day) had 
significantly lower risk (hazard ratio: 0.66) compared with 
the lowest quartile (intake of less than 2.82 g/day; p for 
trend = 0.03).9 
 

Reishi 
Ganoderma lucidum fruiting body is regarded in traditional 
Chinese medicine (TCM) as a nourishing tonic and 
aphrodisiac which tonifies the qi and calms the spirit. It is 
used for neurasthenia, insomnia, cough, palpitations and 
debility due to prolonged sickness.10,11 It is also prescribed 
traditionally to cancer patients.12 This mushroom has 
almost as much of a reputation as Korean Ginseng for the 
treatment of chronic diseases.13  
 
The Chinese common name, Ling Zhi, means "spiritual 
mushroom".14 Reishi (the Japanese common name) has 
been extensively prescribed in TCM as the "mushroom of 
immortality".15 
 
Reishi is consumed as a medicinal remedy rather than as a 
food.15 (The mushroom is bitter and indigestible, due to a 
hard matrix of chitin. As a medicine, Reishi is administered 
in powder form, decoction or water-based 
extract/concentrate to improve digestibility and 
bioavailability.16,17) The Latin species name lucidum 
meaning shiny or brilliant, is a reference to the 
appearance of the fruiting body which has a varnished 
look.18 
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Major constituents include triterpene acids and 
polysaccharides, including beta-glucans.16 
 
Hot water extract of the whole fruiting bodies of 
Ganoderma lucidum administered orally significantly 
inhibited the growth of tumours in mice. This may be due 
to increasing the function of T-helper cells: interferon-
gamma, tumour necrosis factor-alpha (TNF-alpha) and 
interleukin-2 (IL-2) production were increased in activated 
spleen lymphocytes isolated from the treated mice.19  
 
Ingestion of aqueous ethanol extract of Ganoderma 
lucidum fruiting bodies reduced the age-associated decline 
of cellular energy. This was evidenced by the improved 
activities of mitochondrial Krebs cycle dehydrogenases and 
respiratory chain complexes in the heart of aged rats.20 
 
Reishi (6 g/day) for 6 weeks improved the physical fitness 
of women with fibromyalgia. There were significant 
improvements in aerobic endurance, walking velocity and 
lower limb flexibility.21 
 
Reishi is prescribed in China for treatment of insomnia and 
neurasthenia, in the form of tablets, at a dose of 
9 g/day.14,22 
 
Whole mushroom preparations prescribed in modest, 
traditional doses have been used to support cancer 
patients in China. For example, patients with advanced 
cancer receiving chemotherapy who were treated with 
Reishi (4-8 g/day in tea bags, for 15-20 days) experienced 
less nausea and vomiting, and had lower reductions in 
white blood counts than controls.23 
 
Treatment with Reishi in healthy volunteers and patients 
with hypertension and/or dyslipidaemia, did not affect 
humoral or cell-mediated immunity (i.e. B and T 
lymphocytes, T-helper and T-suppressor cells). The dose of 
extract, in each study, was equivalent to 13.2 g/day of 
fresh mushroom.24,25 The moisture content of mushrooms 
varies depending on a number of factors including time of 
harvest and environmental conditions.26 Analysis of Reishi 
grown in three locations (Vietnam, Bangladesh, Mexico) 
found the moisture content was between 66% and 80%,27-29 
so the above dose corresponds to about 2.6-4.4 g/day of 
dry mushroom. Reishi was taken for 4 weeks (volunteers) 
and 12 weeks (patients). 
 

Shiitake 
Lentinula edodes has been acclaimed in China and Japan 
as a food and medicine for thousands of years.18 In Japan 
and China medicinal dishes (yakuzen) are garnished with 
mushrooms, including Shiitake.30 The emperors of China 
are said to have eaten the mushroom in great quantities 
to slow the onset of old age. In Japanese traditional 
medicine Shiitake improves qi,31 in TCM it is strengthening 
and restorative.18 It was recorded in the 14th century by a 

Chinese physician that Shiitake was beneficial for the 
treatment of malignancy.31 
 
Shiitake contains a lot of constituents, particularly a 
relatively large amount of carbohydrate. A polysaccharide 
receiving much research attention is lentinan (a highly 
branched beta-glucan containing mainly 1,3 and 1,6 
linkages).32 The lentinan content of Shiitake varies 
according to growing methods and conditions, and 
storage.33,34 
 
Shiitake fruiting body and lentinan have shown antitumour 
activity when administered orally in experimental 
models.35-38 
• The growth of several types of tumours decreased in 

mice after oral feeding with powder of Shiitake 
fruiting body. When some constituents were removed, 
the activity decreased: the soluble polysaccharide 
components ('glucan') produced the greatest 
inhibitory activity with the lipid fraction having a mild 
effect. The antitumour activity was lost when both the 
glucan and lipid fractions were removed from the 
Shiitake powder.35  

• Further testing suggested Shiitake mushroom powder 
may provide antitumour activity by activating 
macrophages,35 accelerating the induction of T cells 
and, in regard to natural killer cells, increasing the 
cytotoxicity or increasing their activation.36 

 
Healthy young adults consumed 5 g or 10 g of dried 
Shiitake mushrooms each day for 4 weeks. (The 
mushrooms were rehydrated, cooked and added to their 
diet.) Data from both dose groups were combined for 
analysis. Consumption of mushrooms:39 
• improved the immune function, as seen by increased 

proliferation and activation of two lymphocytes 
(gamma delta T cells and natural killer T cells) after 
stimulation (ex vivo), and produced significantly 
higher levels of secretory immunoglobulin A in saliva; 

• reduced inflammation during the elicited immune 
response, as seen by the expression of activation 
markers on the T cells (ex vivo), the pattern of 
cytokines secreted by peripheral blood mononuclear 
cells (ex vivo) and a significant reduction of C-reactive 
protein in serum; 

• did not produce dose-dependent effects, as the dose 
did not influence cytokine secretion except in the case 
of IL-4 which was significantly higher in those 
consuming 10 g/day. 

 
Oral doses of powdered Shiitake mushroom (1.5 g/day) 
increased the levels of helper T cells in healthy volunteers. 
In those taking placebo the levels were unchanged.31 
 
A randomised, crossover study found that an oral dose of 
soluble beta-glucan from Shiitake induced an increase in 
the number of circulating B cells in healthy elderly 
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volunteers. Participants took lentinan or placebo for 6 
weeks, then after a washout period of 4 weeks, the other 
'treatment' was taken for 6 weeks. Other aspects of 
immune response (e.g. immunoglobulins, cytokines, 
inflammatory markers, natural killer cells) were not 
significantly altered.40 The beta-glucan, described as 
lentinan, was prepared from fermentation of Lentinula 
edodes mycelium (not the fruiting body), and reportedly 
given at a dose of 2.5 mg/day.41  
 

Maitake 
Grifola frondosa is known as Maitake in Japan, which 
means 'dancing mushroom'.18 It is popular in cooking, as it 
has a strong flavour,42 and is a very popular medicinal 
mushroom in Japan.43 It is said to be used historically in 
traditional Chinese medicine to calm the mind and the 
nerves, as well as to improve spleen and stomach 
conditions.44  
 
Polysaccharides, particularly beta-glucans are important 
constituents of Maitake.43 
 
Oral administration of powdered Maitake at 20% of the 
diet inhibited tumour growth in mice.45 In another model, 
oral treatment with Maitake at the time of exposure to a 
carcinogen, reduced the induction of carcinoma in mice. 
The activities of macrophages and lymphocytes were 
supported by the treatment.37 
 
Practitioners using Maitake to support cancer patients 
recommend 3-7 g/day of fruiting body.18 
 
A double-blind, placebo-controlled trial conducted in Japan 
found that intake of Maitake enhanced antibody 
production in response to influenza vaccination in healthy 
adult volunteers. Subgroup analysis indicated Maitake was 
more effective in those older than 60 years. For example, 
the seroconversion rate for type A/H1N1 for the whole 
group was 48% in the Maitake group and 39% in the 
placebo group at week 8, but for older adults the results 
were 45% and 12% respectively, at this time period. 
Participants were also asked to keep a daily report of any 
common cold symptoms. Many symptoms occurred 
significantly less in the Maitake group compared to 
placebo, especially severe headache (0.2% vs 0.7%, 
respectively; p < 0.01), severe runny nose (0.6% vs 2.2%, 
respectively; p < 0.01) but also symptoms rated as mild 
such as general malaise and fever. Taking Maitake also 
suppressed mild cough, but severe cough occurred more 
frequently. The tablets provided 6.8 g/day of dried 
mushroom and were taken for 12 weeks.46 
 

Quantifying beta-Glucans in Mushroom 
Products 
beta-Glucans are the most abundant polysaccharides in the 
cell walls of fungi. Fungal beta-glucans are characterised 
by a backbone of beta-1,3-D-glucan units with side chains 
of beta-linked D-glucosyl units. Fungal beta-glucans, which 
are structurally different from beta-glucans found in 
cereals, are widely considered to be biologically active 
compounds in medicinal mushrooms.47-49 In contrast to 
beta-glucans, alpha-glucans typically occur in quite low 
amounts in mushrooms – mostly less than 3% (dry 
weight), sometimes a bit higher (around 5%).48 Higher 
levels (>10%) of alpha-glucans in mushroom products 
indicate the presence of non-fungal glucans, either from 
the medium on which the fungus was grown (often grain) 
or from excipients. 
 
Mushroom products that include the mycelium (sometimes 
referred to as “full spectrum”) necessarily also include the 
growth medium, because it is not possible to separate the 
mycelium from the growth medium. In addition, it is worth 
noting that the only part of medicinal mushrooms that has 
been used traditionally is the fruiting body (not the 
mycelium). 
 
Quantifying specific classes of polysaccharides is 
challenging, as these compounds do not lend themselves 
to analysis by standard phytochemical techniques, such as 
liquid chromatography. The current industry standard for 
quantifying beta-glucans in medicinal mushrooms is an 
assay that combines acid hydrolysis and enzyme 
reactions.48,49 Work conducted in MediHerb’s laboratories 
throughout 2016 to 2018 has shown that a range of 
growth media as well as excipients commonly used in 
product formulation give positive results in this assay (see 
Table below). This means that it is not possible to 
quantify beta-glucans from mushrooms in formulated 
or mycelium-containing products, and, accordingly, such 
products cannot be compared with respect to their fungal 
beta-glucan content. 
 

Immune-modulating Activity of 
Mushroom Extracts 
MediHerb commissioned researchers at Griffith University’s 
Institute for Glycomics to examine the effects of several 
mushroom fruiting body extracts on cytokine expression 
(IL-1alpha, IL-6, IL-10, TNF-alpha) in human macrophages 
ex vivo. Macrophage cells obtained from freshly-collected 
human blood were incubated with mushroom extracts and 
the concentration of cytokines was measured. The 
mushroom extracts generally stimulated the expression of 
cytokines in a dose-dependent manner,50 consistent with 
stimulation of the adaptive immune response (including 
natural killer and B cell activation).51 
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 alpha-Glucan (%) beta-Glucan (%) 

Growth Medium 
potato starch 64.5 3.4 
brown rice  60.5 - 
tapioca flour 57.3 15.8 
chickpea flour 23.0 15.4 
barley bran 13.5 36.1 
Excipient 
maltodextrin 62.7 21.9 
hi-maize starch* 54.4 22.4 
sodium starch glycolate 7.2 43.8 
hypromellose 2.7 0 
hydroxyethyl cellulose 0 2.7 
Table 1. Glucan content of various mushroom growth media and common excipients found in mushroom preparations. 

Note: * high-amylose resistant starch 
 

Very interestingly, a specific combination of Shiitake, 
Reishi and Maitake extracts demonstrated clear 
synergistic activity in the bioassays, with marked 
increases in both potency and efficacy compared with 
the additive effect of the three extracts (results for TNF-
alpha illustrated below, Figure 1). A synergistic response 
by the mushroom combination was also observed for IL-
1alpha, and IL-6. 
 
Synergy occurs when a combination of substances 
produces an effect that is greater than the mathematical 
sum of the effects of the individual substances. In Figure 1, 
the formula (red line) produced a strikingly higher TNF-
alpha expression than what would be expected from the 
sum of the three extracts (orange line, labelled additive). 
 
Although TNF-alpha is proinflammatory in a number of 
disease states (e.g. autoimmune and inflammatory 
diseases),52 it also has a beneficial or protective role. 
Release of TNF-alpha, and that of other cytokines, by 
macrophages and monocytes can elicit aspects of adaptive 
immunity, such as activation of natural killer cells and B 
cells.51 

 

Figure 1. Effect of mushroom extracts on TNF-alpha expression 
in isolated human macrophage cells. 

Legend: Formula: Shiitake + Reishi + Maitake extracts; Additive: the 
mathematical addition of Shiitake + Reishi + Maitake extracts 
 

Safety 
Abdominal symptoms can occur occasionally from 
ingestion of mushrooms, and are due to a deficiency of 
intestinal trehalase, the enzyme that breaks down the 
disaccharide trehalose. Deficiency of this enzyme is rare in 
populations other than in Greenland.53-55 
 
Some Crohn's disease patients have noted adverse effects 
from ingesting mushrooms. A case-control study in New 
Zealand found this may occur in those with a particular 
genotype. This is likely to be caused by enhanced 
sensitivity to ergothionine, present at higher levels in 
mushrooms than in many other foods.56 
 
A skin reaction known as Shiitake dermatitis can occur. As 
consumption of the mushroom spread, so too did the 
incidence of this reaction beyond Japan and Asia. Reactions 
have occurred after the consumption of raw, lightly cooked 
or undercooked mushrooms. The adverse effect is thought 
to be due to a toxic or allergic reaction to lentinan, 
although the exact mechanism is unknown. Given the 
intake of the mushroom worldwide and the (relatively 
low) incidence of the reaction, it is likely that other factors 
may need to be present to trigger the reaction.57-59 The 
latest theory proposes the mechanism is a hypersensitivity 
reaction in genetically-susceptible individuals with certain 
HLA (human leukocyte antigen) alleles combined with 
exposure to large amounts of lentinan.57 A systemic 
adverse reaction causing eosinophilia has occurred in some 
patients and some healthy volunteers.60-62  
 
Allergic reaction to Reishi can occur, and may be due to 
the presence of spores.63 
 
Reishi may have an antiplatelet effect. Platelet 
aggregation ex vivo was inhibited in patients after taking 
3 g/day of 'crude Ganoderma lucidum' for 2 weeks. The 
33 patients had atherosclerotic diseases (31; previous 
heart attack or cerebral thrombosis) or diabetes (2), and 
they did not take any antiplatelet medications for one 
week prior to the study. In addition, taking Reishi had an 
inhibitory effect on thrombus formation. In these patients 
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such activity could be therapeutic (prophylactic).64 No 
effect on platelet aggregation was observed in 5 HIV-
positive haemophiliacs given Reishi extract.65 A 
randomised, double-blind, placebo-controlled study with 
healthy volunteers also found Ganoderma lucidum extract 
(1.5 g/day; dried herb equivalent and plant part unknown) 
taken for 4 weeks did not have an effect on platelet 
aggregation or other aspects of haemostasis.66 
Intraoperative bleeding associated with the use of Reishi 
mushroom and spore products in a patient also taking 
drugs with antiplatelet effects has been reported.67 
 
There is one report of a possible interaction between 
Maitake and warfarin, which resulted in an elevated 
international normalised ratio.68 The patient had been 
taking the isolated polysaccharide fraction of Maitake. 
 

Supportive Formulation 

These mushrooms complement each other to support immune 
function and provide tonic activity. 
 

Indications 

• Adjunctive treatment to enhance immune function, for 
example in those who are debilitated, experiencing recurrent 
infections or patients with cancer or precancerous conditions. 
Addition of mushrooms (particularly raw) to the diet is 
advised. 
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