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Abstract

Maitake (Grifola frondosa) is the Japanese name for an edible fungus with a large
fruiting body characterized by overlapping caps. It is a premier culinary as well as
medicinal mushroom. Maitake is increasingly being recognized as a potent source of
polysaccharide compounds with dramatic health-promoting potential. The most recent
development is the MD-fraction, a proprietary maitake extract its Japanese inventors
consider to be a notable advance upon the preceding D-fraction. The D-fraction, the
MD-fraction, and other extracts, often in combination with whole maitake powder, have
shown particular promise as immunomodulating agents, and as an adjunct to cancer
and HIV therapy. They may also provide some benefit in the treatment of hyperlipidemia,
hypertension, and hepatitis.

(Altern Med Rev 2001;6(1):48-60)

Maitake: A Premier Mushroom

The scientific name Grifola frondosa is derived from the griffin, the beast from Greek
mythology with the head and wings of an eagle and the body of alion, and frondosa, meaning
leaflike. In Japanese, mai means dance and take means mushroom, thus “dancing mushroom.”
It is not known whether the name came about because the fruiting bodies of adjacent fungi
overlap each other, looking like nymphs or butterflies in a wild dance, or because mushroom
seekerswho were lucky enough to come upon maitakein thewild would dancefor joy. Infeudal
times maitake apparently was so valued it was worth its weight in silver. Even in recent times
maitake hunters have been known to jealously guard the location of their maitake grounds,
sometimes revealing secret spots (where it may fruit for many years) only in awill. Maitake
remains highly sought after by chefs and gourmands for its excellent taste and texture (some-
what like chicken or game hen)! and for non-culinary reasons by othersfor its beneficial health
effects.

Maitake often occurs as a heavy mass (clumps may weigh many pounds) at the base of
stumps and on the roots of oaks, elms, persimmons, and other trees. Like many other fungi,
maitake’s optimal growing conditions exist within a limited range for temperature, moisture,
humidity, and other environmental factors. Parts of northeastern Japan are especially hospitable
for maitake, although foraging and development have combined to limit its availability in the
wild. Maitake can aso be found in the northern temperate forests of Asia, Europe, and eastern
North America. While relatively rare in the wild in Japan, maitake is not an uncommon forest
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mushroom in the United States and Canada,
where it is known as hen of the woods (be-
cause the shape and color of itsclustersbear a
likeness to the tail feathers of a hen) and
sheep’s head. Only rarely is it found in the
western United States.

Closdly related speciesinclude Grifola
umbellata, which the Chinese call zhu ling or
chuling, G. albicans, and G. gigantea. The
Chinese sometimesinclude zhu ling (they use
the sclerotium rather than the fruiting body)
as an ingredient in herbal tonic formulas. Al-
though zhu ling and the other Grifolas are not
as thoroughly studied as maitake, they are
thought to have similar compounds and health
effects.

Maitake cultivation is a recent devel-
opment. Only within the past two decadeshave
producers been able to switch from areliance
on foraged maitake to offering cultivated
maitake. Current bottle- or bag-culture often
makes use of a bed of sawdust/bran/soybean
cake (in an 80:10:10 ratio) as the base.? Japa-
nese commercial cultivation, mainly for food,
started in 1981 with 325 tons.® It grew to 1,500
tons in 1985, 8,000 tons in 1991, and almost
10,000 tonsin 1993. Commercia maitake pro-
duction worldwide may now be in excess of
40,000 tons.

Within the past two decades maitake
has also begun to be cultivated for use as a
dietary supplement. It may be the most versa-
tile and promising medicinal mushroom
supplement, though currently lesswell-known
than shiitake (Lentinus edodes) and reishi
(Ganoderma lucidum).

Mushrooms' Unique and Active

Compounds

Some 50 of the 38,000 species of
mushrooms have been found to have medici-
nal properties, according to mushroom re-
searcher Cun Zhuang, PhD. Three have been
used as the source for extracts now employed
clinically as anticancer drugs in Japan:

[0 Kawaratake (Coriolus versicolor) is the
sourcefor PSK (Krestin). Developed inthelate
1970s, PSK was the first mushroom-based
anticancer drug and is now one of the most
popular anticancer drugs in Japan. It is taken
orally for gastric and other cancers.

[0 Shiitakeisthe source for Lentinan, which
has been approved sincethe mid-1980sto treat
gastric cancer. Because of poor absorption
when taken orally, this compound is best ad-
ministered by injection.

0 Suehirotake (Schizophyllum commune) is
used to derive Shizophyllan, which is used to
treat cervical cancer (it also isinjected).

These anticancer medications, aswell
asmany additional medicina mushroomssuch
as reishi, hiratake or oyster (Pleurotus
ostreatus), and enokitake (Flammulina
velutipes), contain various compounds with
diversebiological and therapeutic effects. The
content and bioactivity of these compounds
depend on how the mushroom is prepared and
consumed.* Among the most important con-
stituents are certain polysaccharides, known
as beta-glucans, which are bound to proteins.
PSK, Lentinan, and Shizophyllan areall forms
of beta-glucan. Maitake’s prominent immune-
boosting effects are thought to be due predomi-
nantly to these polysaccharides.

Polysaccharides such as beta-glucans
found in a number of medicina mushrooms
(as well as other polysaccharides found in
medicinal herbs such as Echinacea
angustifolia) areincreasingly being recognized
for their non-specific immunomodulatory ef-
fects. These so-called biological response
modifiers can be potent antiviral and antitu-
mor agents, not by killing viruses or cancer
cells directly but by stimulating the body’s
innate ability to marshal cellular defenses.
Augmenting what Japanese cancer research-
ershavetermed “intrinsic host defense mecha-
nisms’ is particularly promising because it is
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a property generally lacking in conventional
anticancer drugs.

The lmmunopotentiating M aitake

Fractions

In the early 1980s Japanese mycolo-
gist Hiroaki Nanba of the Pharmaceutical
University at Kobe was studying various me-
dicinal mushrooms, especially shiitake. He
gradually came to the conclusion, however,
that the polysaccharides in maitake have a
unique structure and were among the most
powerful to be studied to date, demonstrating
more pronounced antitumor activity inanimal
tests than other mushroom extracts.® Maitake
also demonstrated the most promise as an
orally effectiveimmunomodul ator. Thismade
it potentially much easier to use compared to,
for example, shiitake extractsthat worked op-
timally only when administered by injection.
Nanba decided to focus exclusively on
maitake, and he and a number of other Japa-
nese scientists began to extract various
polysaccharides from maitake and test them
for antitumor and immunomodulating poten-
tial.

In 1984 Nanba identified a fraction
found in both the mycelia and the fruit body
of maitake with the ability to stimulate mac-
rophages. The fraction can be derived from
maitake by treating the fruit bodies with hot
water and saturating the resulting water-
soluble extract to 80 percent with ethyl alco-
hol. The precipitate is then treated with acetic
acid and an akaline material. The resulting
D-fraction is a standardized form of isolated
beta-glucan polysaccharide compounds (beta-
1,6 glucan and beta-1,3 glucan) and protein
with a molecular weight of about 1,000,000.
In 1984 apatent wasissued in Japan to Nanba
and others.®

While other medicinal mushrooms
have been shown to have bioactive beta-glucan
constituents, Nanba notes that various beta-
glucansdiffer and that the beta-glucansfound

in the maitake D-fraction have a unique and
complex structure, containing botha 1,6 main
chain having agreater degree of 1,3 branches,
and a 1,3 main chain having 1,6 branches.
Most other mushroom-derived beta-glucans
have a 1,3 main chain with 1,6 branches only.
Other fractions have also been derived from
maitake; for example, the X-fractionisabeta-
1,6 glucan having alpha-1,4 branches. One
theory isthat the greater the degree of branch-
ing, the higher the likelihood the fraction will
reach and activate agreater number of immune
cells.

The D-fraction’s high molecular
weight may also be a factor in its
immunomodulating effects, according to re-
search into antitumor activity and glucose con-
sumption by macrophages. One investigation
concluded, “ Theseresults suggest that an anti-
tumor glucan isnot always amultiple enhancer
of host defense mechanisms and that a large
molecular weight isrequired to augment mul-
tipleimmunological activities.”” A subsequent
study by some of the same researchers sug-
gested that “the branching ratio and molecu-
lar weight of (1—>3)-beta-D-glucans are im-
portant factorsfor the production of cytokines
from macrophages.”®

A recent review of the existing dataon
the mechanism of whole mushrooms and iso-
lated mushroom compounds, particularly cer-
tain beta-glucans, concluded the antitumor
mechanisms of several species, including
maitake, are mediated largely by T-cells and
macrophages. According to the researchers,
“Despitethe structural and functiona similari-
ties of these glucans, they differ in their effec-
tiveness against specific tumors and in their
ability todicit various cellular responses, par-
ticularly cytokineexpression and production.”®

The Culmination of Dr. Nanba’'s

Research

Throughout thelate 1980s and into the
1990s Nanba and colleague Kelko Kubo con-
tinued to study maitake, trying to improve
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upon the antitumor and immunopotentiating
activity of the D-fraction. Further purification
of the D-fraction yielded the MD-fraction
(U.S. Patent #5,854,404), which Nanba and
Kubo believe to be even more bioactive than
the D-fraction. In appearance the MD-fraction
is a hygroscopic powder in shades of brown,
isneutral to weakly acidic, and has a molecu-
lar weight distributed around 1,000,000.

The MD-fraction isextracted and frac-
tionated from the mycelia and fruit bodies of
Grifolafrondosa or G. albicans, G. umbellata,
or G. gigantea. The process is similar to that
described in the Japanese patent for the D-frac-
tion; however, Nanba and Kubo added a key
step to the D-fraction process, which removes
floating or adhering matter by adding al cohol
at afinal concentration of 20 to 60 percent by
volume to the water-soluble Grifola extract.
Analysis shows that, like the D-fraction, the
main component of the MD-fraction is a
glucan/protein complex in which the glucan/
proteinratio isin the range of 80:20 to 99:1.1°
Essentially, the D- and MD-fractions have the
same beta-glucan configurations, but the MD-
fraction is more purified.

The MD-fraction provided superior
resultsover the D-fraction in an antitumor test
described in the patent. Each solution was ad-
ministered intraperitoneally into C3H mice
with transplanted MM-46 carcinoma, tentimes
at adosage of 0.1 mg/kg to examine its effect
on tumor growth inhibition. The researchers
found the group given the M D-fraction expe-
rienced a significantly stronger inhibitory ef-
fect on tumor growth than that of the group
given the D-fraction. The researchers also
compared the substances effects on macro-
phage and killer T-cell activity five days after
each test substance was given. They deter-
mined that the MD-fraction exhibited stron-
ger antitumor activity and immunopotentiating
activity than the D-fraction.*® Both the D- and
MD-fractions are considered to have low tox-
icity and high safety.

Antitumor Effects of Maitake

Fractions
Numerous studies have confirmed that
maitake has prominent beneficial effects on
immune function.®+ |t promotes the action
of not only macrophages, but also avariety of
other immune-related cells, such as natural
killer (NK) cellsand cytotoxic T-cells(Tc) that
can attack tumor cells. Maitake also increases
the immune-related efficiency of these cells
by increasing interleukin-1, interleukin-2, and
lymphokines. The end result is an increased
defense against infections, AIDS, and cancer.
Maitakefractionsin particular seemto
have a specific antitumor action, potentially
slowing the growth of tumors in the colon,
lungs, stomach, liver, prostate, brain, and other
organs. (It should be noted that any research
references to the D-fraction also apply to the
MD-fraction, as they are the same beta 1,6/
1,3 glucan derived from Grifola frondosa.)
Centersinthe United States have begun to treat
cancer patientswith the D- and MD-fractions.
For example, in February 1998 the U.S. Food
and Drug Administration approved an Inves-
tigational New DrugApplication (IND 54,589)
for researchersto conduct aPhasel pilot study
on the D-fraction’s potential effects on ad-
vanced breast and prostate cancers.
Maitake researchers have identified
several ways maitake can counter cancer:”%
0 By protecting healthy cells from becom-
ing cancerous
0 By helping to prevent cancer metastasis
0 By dowing or stopping the growth of
tumors

Studies have confirmed all three of
these potential benefits. Preliminary but
unpublished clinical data from a non-
controlled study also suggest afourth potential
benefit: maitake may work in conjunction with
chemo-therapy to lessen its side effects, such
as hair loss, pain, and nausea, and to boost its
positive effects.
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Figure 1: Inhibition of Metastasis by Maitake.
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Inastudy of maitake’s cancer-preven-
tive potential, 20 five-week-old micewerein-
jected once with a carcinogenic substance (3-
MCA, methylcholanthrene). Beginning onthe
fifteenth day after injection, 10 mice were fed
0.2 mg of maitake D-fraction for 15 consecu-
tive days. The other 10 (the control group) re-
ceived saline solution. After 30 daysthe num-
ber of mice with cancer was 30.7 percent in
the maitake group and 93.2 percent in the con-
trol group. Nanbanotesthat L entinan hasalso
been shown to be effective against MCA, but
needsto be administered throughi.v. injection
for 10 consecutive days to achieve a similar
inhibition ratio, “suggesting that maitake D-
fraction hasthe stronger ability to enhancethe
immune system.” %

In another study, researchers exposed
mice to a known urinary bladder carcinogen
(N-butyl-N’-butanol nitrosoamine; BBN) every
day for eight weeks and then fed them me-
dicinal mushrooms, including maitake,
shiitake, and oyster mushrooms. All 10 mice
treated only with BBN devel oped bladder car-
cinoma. Mushroom feeding significantly re-
duced the number of bladder cancers, with
maitake being the most effective. Carcinomas
were observed in 46.7 percent of the maitake-

treated mice compared to 52.9 percent and 65
percent for shiitake and oyster, respectively.
The mushrooms also prevented a significant
depression in lymphocyte and NK cell activ-
ity.?

In a study on the potential
antimetastatic activity of maitake, researchers
injected liver carcinomacellsinto therear foot-
pad of mice. Mice were divided into three
groups. The control group received normal
feed, while two other groups received either
whole maitake powder as 20 percent of their
diet or 1 mg/kg of D-fraction intraperitoneally
10times. After 30 daysthe micewere observed
for tumor foci metastasized to theliver. Inthe
control group 100 percent of the animals
showed metastasis. By comparison, the D-frac-
tion prevented 91.3 percent of that total, and
the maitake-feed diet 81.3 percent (p<0.01)
(Figure 1).%®

Researchersadministered 1 mg/kg/day
of a purified maitake polysaccharide fraction
(MT-2; 3-branched beta-1,6 glucan) intraperi-
toneally 24 hours after implantation of MM-
46 tumor cells, IMC-carcinomacells, or Meth-
A fibrosarcoma cells in the axillary region of
experimental male mice. On the twenty-fifth
day after the cells were implanted, the solid
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Table 1: Tumor Growth Inhibition of Oral and Intraperitoneal Administration of
Maitake D-Fraction.

Growth Infibition
| | Oral administration | Intraperitoneal

C3H MM-46 carcinoma (breast)

CDF1 IMC carcinoma (skin)

C57BL/6 B-46 melanoma (skin)

64% (1.5 mg)
75% (1.5 mg)
27.3% (1.5 mq)

83.2% (1.0 mg)
47.7% (1.0 mg)
25.6% (1.0 mq)

tumorswere extirpated and weighed to obtain
atumor growth inhibition ratio. The maitake
fraction was found to cause significant tumor
growth inhibition, ranging from 25.6 percent
for Meth-A fibrosarcoma to 49 percent for
MM-46.%2

A mice study withasimilar syngeneic
tumor design tested a 6-branched beta-1,3
glucan polysaccharide fraction (LELFD) ex-
tracted from maitake. The fraction exhibited
significant antitumor effects against Meth-A
fibrosarcoma cells and IMC carcinoma cells,
although it did not inhibit the growth of leu-
kemiacells.® Oral dosesof the D-fraction have
also been shown to have significant antitumor
activities against allogenic and syngeneic tu-
mors (Table 1).%031

Researchers compared the effects on
tumor-bearing mice of D-fraction and mito-
mycin-c (MMC), apopular chemotherapeutic
agent, but one that often causes strong side
effects. The D-fraction alone inhibited tumor
growth more effectively than MM C alone (by
about 80- and 45 percent, respectively), with
the combination being the most effective (tu-
mor inhibition wasfurther enhanced by almost
98 percent). The apparent synergistic effect
between maitake and MMC has been attrib-
uted to their distinct modes of action, with
maitake stimulating the immune system and
MMC directly attacking tumor cells.®

Unpublished preliminary clinical data
on maitake's use as an adjunct to chemo-
therapy isdescribed by Nanba.*? He notes, “ A
non-randomized clinical study using D-frac-
tion was conducted to see if it is effective
against advanced cancer patientsasitisagainst
animals. A total of 165 cancer patientsin stage
[11-1V, from 25-65 years old, participated in
the study and the datawas collected under the
cooperation of their medical doctorswith ma-
jor university hospitals and cancer treatment
clinicsin Japan.” Patients were administered
either tablets containing maitake D-fraction
with whole powder, or the maitake tablets
along with chemotherapy. According to Nanba,
“Theresultssuggest that breast, lung, and liver
cancerswereimproved by maitake, but it was
less effective against bone and stomach can-
cersor leukemia.” Thebest responserateswere
from combining maitake and chemotherapy.
Nanbaadds, “1t should be noted, however, that
most of the patients under the maitake treat-
ment claimed improvement of overall symp-
toms, even when the tumor regression was not
observed. Various side effects from chemo-
therapy such as lost appetite, vomiting, nau-
sea, hair loss, and leukopenia (deficiency of
white blood cells) were ameliorated by 90 per-
cent of the patients. Reduction of the pain was
also reported by 83 percent of the
patients.” (Figure 2)

Alternative Medicine Review 0 Volume 6, Number 1 0 2001

Page 53




D-Fraction (n=455).

Figure 2. Amelioration of Chemotherapeutic Side-Effects by

100 — B Chemotherapy only
[0 Maitake and Chemotherapy
80
60
40
20
0
g9 € 3% 8 5 g £
5 O 3 Z 0 % & = 5
$ g S @w= 3 5 s
T
=8 3 &z > =
= -
>
i

Human Immunodeficiency Virus
(HIV)

In the late 1980s Japanese researchers
determined in anon-controlled animal trial that
oral doses of the D-fraction exhibited an en-
hancing effect on helper T-cells, thetarget cells
of HIV.* Thiswas one of the earliest clinical
indications that maitake may be a potential
treatment for HIV.

In November 1991 a sulfated maitake
fraction wasfound to beactivein apreliminary
anti-HIV drug screening test conducted by the
National Cancer Institute (NCI). Accordingto

the NCI's Developmental Therapeutics
Program In-Vitro Testing Results, the maitake
test compound showed significant dose-related
antiviral activity. Although the sulfated
maitake fraction resembled the anti-HIV
potency of AZT (zidovudine, formerly
azidothymidine), it was not considered a
promising treatment because of potential
cellular toxicity in vivo.

Since then, much of the research into
theimmunomodul ating effectsof MD-fraction
supports its potential use against HIV. The
MD-fraction was also the subject of a recent
long-term human study on its potential to

Page 54

Alternative Medicine Review O Volume 6, Number 1 0 2001




benefit HIV-infected patients. Nanba and
colleagues|ooked at the effects of 6 g of tablets
or 20 mg of purified M D-fraction together with
4 g of tablets per day for 360 dayson 35 HI V-
positive subjects. The researchers monitored
CD4+ (helper T-cell) counts, viral load,
symptoms of HIV infection, status of
secondary disease, and subjects’ senseof well-
being. Effects on the helper T-cell count and
viral load were variable: helper T-cells
increased in 20 patients, decreased in eight
patients, and remained static in four patients.
Viral load decreased in ten patients, increased
in nine patients, and was static in two patients.
Some 85 percent of respondents, however,
reported an increased sense of well-being with
regard to various symptoms and secondary
diseases caused by HIV. The researchers
concluded that the MD-fraction appears to
work on severa levels: by direct inhibition of
HIV, stimulation of the body’s own natural
defense system against HIV, and making the
body |essvulnerableto opportunistic disease.®

Preliminary unpublished clinical re-
ports suggest a maitake D-fraction liquid ex-
tract mixed with DM SO (dimethylsulfoxide)
applied topicaly has promise as a treatment
for Kaposi’s sarcoma, the skin tumor that has
claimed the lives of many people suffering
from AIDS.

Additional Potential Effects

The Japanese have long recognized
whole maitake as a tonic or adaptogen — a
substance that seems to balance bodily func-
tions and to enhance wellness, vitality,
strength, and vigor. Practitioners who have
begun to use maitake in their clinical practice
have reported beneficial effectson chronicfa-
tigue syndrome,* persistent vaginal Candida
albicansproliferation,® and uterine fibroids.*
Studies conducted on whole maitake powder
and other forms of the mushroom over the past
two decades suggest it may al so play abenefi-
cial role in the treatment of other ailments.

Diabetes

At least two studies have suggested
antidiabetic effects for maitake. In one, Japa-
nese researchersfed genetically diabetic mice
a diet containing 20-percent whole maitake
powder for eight weeks. The maitake was
shown to inhibit arise in blood glucose. The
researchers also observed glucose-lowering
activity inthe X-fraction. They concluded that
their findings suggest maitake is effective at
lowering blood sugar in diabetic animals.3” A
subsequent study by Kubo and Nanba, aso
done on genetically diabetic mice, sought to
identify the active material and examine its
mechanism. Again, maitake inhibited signifi-
cant blood glucose increase, with the antidia-
betic mechanism of maitake or the X-fraction
being directly associated with insulin recep-
tors. According to theresearchers, their results
suggest maitake could increase insulin sensi-
tivity.®

Blood pressure

Powdered whole maitake has been
shown in animal studies to lower blood pres-
sure and to prevent blood pressure increase.
For example, the blood pressure of spontane-
ously hypertensive rats (SHR) was signifi-
cantly reduced by maitake powder feeding (5
percent of the diet) for nineweeks.* A similar
feeding protocol over eight weeks, beginning
when theratswere 10 weeks old and had well-
established high blood pressure, was al so suc-
cessful. The researchers concluded the results
support the contention that maitake not only
suppresses the development of hypertension,
but also lowers already elevated blood pres-
sure.®® In a third study by some of the same
researchers, spontaneously hypertensive rats
were fed a five-percent maitake powder diet
for nine weeks and compared to control and
shiitake-fed rats. Adverse histol ogical changes,
including necrosis of the medial smooth
muscle cellsand fatty liver devel opment, were
essentially the sameinthe control and shiitake-
fed rats. On the other hand, except for large
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amounts of glycogen observed in the livers,
the maitake-fed rats were normal in all re-
spects. According to theresearchers, “ Dietary
maitake seems to play an important role in
preventing the histological degenerative
changes in SHR and thus may imply some
benefits to be gained through blood pressure
reduction and animprovement of lipid metabo-
lism.”4

Cholesterol and Triglycerides

A number of studies have examined
maitake's effects on serum lipids, including
cholesterol and triglycerides, with somewhat
mixed results. In a study published in 1988,
dried and powdered maitake, as five percent
of thefeed of spontaneoudly hypertensiverats,
significantly lowered levelsof VLDL and total
serum cholesterol.*? Another study conducted
on spontaneously hypertensive rats fed a diet
consisting of five-percent maitake powder for
eight weeks, however, found no difference in
plasmatotal and free cholesteral, tri-glyceride,
and phospholipid levelscompared to controls.
(Shiitakedid not reduce blood pressure but did
lower these other factors.)®® More recently,
Japanese scientists fed rats a high-cholesterol
diet and measured the effects of fortifying the
diet with 20-percent maitakedried powder. The
researchers found that maitake inhibited fat
accumulation intheliver and caused aninitial
reduction in total cholesterol. By day 25,
however, thedifferenceintotal cholesterol was
no longer significant. The maitake-fed ratsdid
maintain baseline values for HDL, which
usually decrease on a high-cholesterol diet.”®
In a subsequent study with asimilar protocol,
maitake-fed rats experienced significant and
lasting reductions in serum cholesterol and
triglycerides, and a similar maintenance of
HDL levels.* One observer noted the
inconsistent findings may be due to lack of
standardization of maitake powder in the
studies, and the fact that the lipid lowering
constituent apparently has not yet been
completely defined.!

Liver Ailments

A number of studies suggest maitake
may also be effectivein the prevention or treat-
ment of liver disorders. In the early 1990s
Chinese researchers conducted a pilot study
on 32 patients with chronic hepatitis B. At an
international symposium on shiitake products
heldin Chinain 1994, theresearchersrevealed
that those patients who took a maitake fruit
body polysaccharide preparation showed posi-
tive signs (such as a higher recovery rate in
daninetransferaselevels) compared to patients
in the control group provided routine treat-
ment.* In another study, scientists fed
Sprague-Dawley rats a high-cholesterol diet
and measured the effects of fortifying the diet
with 20-percent dried maitake powder. The
researchers found maitake inhibited harmful
fat accumulation in the liver.®® Finally, re-
searcherstested maitake (powdered fruit body,
the D-fraction, and the X-fraction) as a treat-
ment for experimental mice suffering from
hepatic damage and found that autoimmune
chronic hepatitis occurred more severely in
control mice than in maitake-treated mice.

Weight Control

Maitake provides some B vitamins,
ergosterol/provitamin D2, magnesium, potas-
sium, calcium, unsaturated fatty acids,
phosphatidylserine and other phospholipids,
and protein. Maitake doesnot contain vitamins
A or C dthough substances with chemical
properties similar to ascorbic acid have been
identified in maitake.* Because maitakeisrich
infiber yet low in calories and fat, it has been
cited as a potential weight-loss aid. Animal
studies have shown that maitake as a major
component of thediet can inhibit weight gain.
When rats were fed dried maitake powder as
20 percent (by weight) of a high-cholesterol
diet, it sgnificantly inhibited increasesin body
weight and body fat.** A similar protocol pro-
moted improved fat metabolism among
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maitake-fed rats. Maitake-fed rats weighed
24.9-percent less than control rats at the end
of the study.* Feeding tests conducted on
spontaneously hypertensive rats showed a
weight-inhibiting effect for maitake.*’ Inapre-
liminary clinical study conducted on 30 over-
weight patients, researchers gave subjects
maitake tablets equal to 200 g fresh maitake
daily for two months. Even though subjects
made no changesto their regular diets, al lost
weight. Average weight losswas 7-13 pounds,
and one subject lost 26.4 pounds. A few pa-
tients reported slightly looser stools as aside
effect.®

Dosage

Further research may help clarify is-
sues relating to dosage. Data from feeding
studies done on animals fed a 5-20 percent
maitake diet by weight are difficult to apply
to humans, since such a maitake-rich diet
would be difficult for most people to follow.
Onerecent animal study investigated the clear-
ance of two kinds of glucans (GRN from
Grifola frondosa and SSG from Sclerotinia
sclerotiorum) from the blood following mul-
tiple dosing of mice with an autoimmune dis-
ease. Researchers administered 250 mcg once
per week intraperitoneally to mice for 35
weeks. Blood glucan concentrations were de-
termined to be high (about 20 mcg/mL for
GRN and 200 mcg/mL for SSG). Theresearch-
ers concluded, “These findings suggest that
administration of alarge quantity of the glucan
saturated the reticuloendothelial system, re-
sulting in circulation of the glucan in the
blood.”#

In hisdiscussion of maitake dosing in
Medicinal Mushrooms,* Hobbs notesthat oral
doses of the D-fraction that have been shown
to be effective as antitumor and
immunopotentiating agents in mice are ap-
proximately 0.75 mg/kg of mouse weight. He
notes, “Although it is difficult to compare the
activity in mice with humans, assuming a1:1
activity ratio would mean that a comparable

dose of D-fraction, found in the quantity of 4
mg/g of fruit body, is 47.25 mg for a 140-
pound person—the amount contained in about
11.81 grams of maitake fruiting body.” One
product manufacturer says the therapeutic
amount of maitake D-fraction is from 0.5mg
to 1.0 mg/kg of body weight per day. That
would amount to an approximate daily dose
of 35-70 mg of the D-fraction.

Commercial preparations of the D- and
MD-fractionstypically provide 3-25 mg of the
standardized extract along with 75-250 mg of
thewhole powder per capsule. Capsulesof the
whole powder typically rangein sizefrom 100-
500 mg. Liquid extracts are also available,
some standardized, for example, for 1 mg D-
fraction per drop. Some capsule products are
also concentrated and standardized for amini-
mum (such as 30 percent) of polysaccharides,
including the beta-D-glucan fraction. Typical
label-recommended daily disease-preventive
doses range from 12-25 mg extract/200-250
mg whole powder, and 500-2,500 mg whole
powder.

Conclusion

Maitake is among the most promising
natural sources of immunotherapeutic prod-
ucts. Standardized beta-glucan extracts such
as the D- and MD-fraction show particular
potential as carcinostatic agents that can be
used in conjunction with conventional medi-
cal treatmentsto treat cancer. The fraction ex-
tracts have animportant ease-of-use advantage
over similar anticancer mushroom derivatives,
such as Lentinan and Shizophyllan, by being
better absorbed when administered orally.
Extracts, whole maitake powder, or a combi-
nation of both (such as is offered in most of
the commercially available maitake fraction
supplements) have also been shown effective
instudieson HIV, diabetes, hypertension, liver
allments, and weight control. Beneficial effects
on hyperlipidemia have been inconsistent.

Most of the published studies to date
have been animal studies; additional human
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studies and clinical trials in particular are
needed. Although it may be difficult to inves-
tigate structure-activity correlations because
of the structural complexity of polysaccharides
and variations in the protein and amino acid
composition,? further studies are needed to
identify the unique contributory effects and
mechanisms of action of fractions and other
maitake constituents. Although the beta-
glucans have been identified as the likely ac-
tive constituentsresponsible for beneficial ef-
fects on cancer, immunity, and HIV, it isless
clear which constituents may promote effects
on blood sugar and blood lipids.
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Effects of Black Currant Anthocyanoside
Intake on Dark Adaptation and VDT Work-
induced Transient Refractive Alteration,
Altern Med Rev 2000;5(6):553-562.

Due to a mistake in transation from Japa-
nese characters to English symbols, errors
were made in tables 3, 4, and 5. The A}
should have been =.
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