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Abstract

This review discusses the immunological roles of 5
major mushrooms in oncology: Agaricus blazei,
Cordyceps sinensis, Grifola frondosa, Ganoderma
lucidum, and Trametes versicolor. These mushrooms
were selected based on the body of research performed
on mushroom immunology in an oncology model.
First, this artidle focuses on how mushrooms modify
cytokines within specific cancer models and on how
those cytokines affect the disease process. Second, this

article examines the direct effect of mushrooms on
cancer. Finally, this article presents an analysis of how

interact with ch: ic agents,
including their effects on its efficacy and on the
myelosuppression that results from it. For these 5
mushrooms, an abundance of jn vitro evidence exists
that elucidates the anticancer immunological
mechanisms. Preliminary research in humans is also
available and is promising for treatment.

Scientific Name Common Name Specific Type of Constituent
Constituent
Agaricus blazei Agaricus B-D-glucan Polysaccharide
Ganoderma lucidum | Reishi, lingzhi Ganoderic acid Protein
Danoderiol Protein
Danderenic acid | Protein
Lucidenic acid Protein
GLPS Polysaccharide
Cordyceps sinensis Cordyceps, Adenosine Nucleotide
caterpillar Cordycepin Nucleotide
mushroom
Trametes versicolor | Turkey tail PSP Polysaccharide peptide
(formerly Coriolus) PSK Polysaccharide peptide
Grifolia frondosa Maitake Grifolan Polysaccharide
D-fraction Polysaccharide
MD-fraction Polysaccharide
Lentinula edodes Shitake Active Hexose Polysaccharide
Correlated e
Adant,




Medicinal Mushrooms: Overview

* Properties: immunostimulating,
antimicrobial, anti-inflammatory, cardio-
protective, anti-diabetic, hepato-
protective and anti-cancer

* Immunomodulating effects on Natural
Killer cells, dendritic cells, T lymphocytes,
macrophages and hematopoietic stem
cells
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Medicinal Mushrooms and Cancer

* Trametes versicolor (Coriolus)

* Ganoderma lucidum (Reishi)

* Grifolia frondosa (Maitake)

* Lentinula edodes (Shitake)

* Inonotus obliquus (Chaga)

* Cordyceps sinensis

* Hericeum erinaeus (Lion’s Mane)

* Agaricus blazei, sylvaticus, bisporus (Button
mushrooms)

* Psilocybe cyanescens (Psilocybin)

Life cycle of a mushroom

Amushroom releases In the right The hyphae fuse The fused hyphae
millions of tiny spores conditions, a spore with hyphae from eventually form
into the air, each one germinates, growing acompatible spore ahyphal knot that
with half the genetic thread-like structures, to form a thread developsintoa
code necessary for called hyphae, with a complete pinhead, then
anew mushroom through the soil. genetic code sprouts and

called mycelium. grows into a new
H = mushroom.
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21. The Life Cycle of a Mushroom
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Mushrooms & Cancer

* Research has demonstrated potent:
— Antineoplastic properties
— Regulation of tumor genes
— Decrease in tumor angiogenesis
— Increase in malignant-cell phagocytosis
— Chemo-sensitizing
— Protection against chemo-induced bone marrow
suppression

B-glucans

* Mushroom polysaccharides are primarily responsible
for the potent immunomodulating effects

¢ Glucans can be extracted from cell walls of yeast, oat,
barley, seaweeds, algae and bacteria, as well as fungi

* Fungal polysaccharides include chitin, cellulose, B-
glucans (eg lentinan, grifolan, krestin [PSK]) and a-
glucans (eg glycogen), or polysaccharide-protein
complexes

 Specific receptors for glucans on immune cells

e VannucciL et al. Immunostimulatory properties and antitumor activities
of glucans (Review). Int J Onc 2013. 43: 357-364, 2013
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B-D-glucan receptors on immune cell

B-Glucans

W Monoclonal
I Antibody

with iC3b

Tumor Cells

£ 4 Granulocytes
Macrophages pB-Glucan Fragments

Immune Activation Induced
by Beta-glucans




Specific effects of B-D-glucans on the
immune system:

* Increased number of circulating NK cells and increased NK cell
activity

 Increased antimicrobial activity of monocytes and neutrophils

* Enhanced functional activity of macrophages (inducing NO
production)

* Stimulating proliferation of monocytes and macrophages

« Stimulating production of pro-inflammatory molecules such
as complement components, TNF-alfa, IL-2, IFN-gamma

* Enhanced phagocytosis of neutrophils

* Increased number of leukocytes

* Induction of activation of NFkB-like nuclear transcription
factor
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Limitations of Current Beta-glucans Research
Chan GC, et al. The effects of beta-glucan on human immune and cancer cells.
J Hem Onc 2009, 2:25

* No Beta-glucan standard with specific molecular weight and
branches are available.

* Most of the Beta-glucan publications used zymosan, which is a
mixture of chitoxan, Beta-glucans and cell wall particles.

* Most of the Beta-glucan containing herbal research are based on
extracts rather than purified Beta-glucans

* No well-characterized methods either qualitatively or quantitatively
are currently available for assessing and comparing Beta-glucans
from different sources

* Lack of translational approach to apply knowledge of receptor and
signal pathways of Beta-glucans to animal or clinical trials.

* The exact immunological actions and signaling pathway induced by
Beta-glucan are still unclear and have to be further defined.

Dietary mushroom intake
and cancer risk




e Cancer, 20106204141
Dietary mushroom intake and the risk of breast cancer based on hormone receptor status.

Snin A", Kim J, Lim SY, KIm G, Sunq MK, Les €. RaJ

[uthor information ¥

683, dok 10.1080/01636680302441212.

abstract

Although many studies have documented the antitumor actities of mushrooms, the association between mushroom intake and breast cancer,
sefined by hormone receptor status, has received minimal empirical imvestigation. This study evaluated the association between mushroom intake and
the risk of breast cancer according to hormone receptor status among Korean women. Mushroom intake and bréast cancer risk were examined
among 358 breast cancer patients and 360 cancer-fee controls. Intake of mushrooms was assessed using a quantitatie food frequency
auestionnaire. Greater mushroom intake was related to lower risk of breast cancers among premenopausal women (odds ratio [OR] = 0.35, 95%
confidence intenal [CI] = 0.13-0 91 for the highest vs. the lowest quartile intake). The association was stronger for premenopausal vomen with
estrogen receptor (ER}+/progesterone receptor (PR) + tumors (OR = 0.30, 95% C1 = 0.11-0.79 for the highest v the lowest quartile ntake) than
those with ER-/PR- tumors. Ou results suggest that high consumption of mushrooms might be related to lower risks for breast cancers among
oremenopausal women; this association may be more robust among women with hormone receptar positive tumors
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1) Cancer 2008 Mar 15:124(6
Dietary intakes of mushrooms and green tea combine to reduce the risk of breast cancer in Chinese women.
Zhang ', Huang J, e X, Holman CO

Author information ¥

dok 101002126047,

Abstract

To investigate effects of dietary mushrooms and joint effects of mushrooms and green tea on breast cancer, a case-control study was conducted in
southeast China in 2004-2005. The incident cases were 1.009 female patients aged 20-87 years with histologically confirmed breast cancer. The
1,009 age-matched controls were heakthy women randomly recruited from outpatient breast clinics. Information on frequency and quantity of dietary
intake of mushrooms and tea consumption, usual diet, and lfestyle were collected by face-to-face inteniew using a validated and reliable
questionnaire. Compared with nonconsumers, the Odds atios (Ors) were 0.36 (95% C1 = 0.25-0 51) and 0.53 (0.38-0.73) for daily intake of >0r=10 g
fresh mushrooms and >or=4 g dried mushrooms. based on multivariate logistic regression analysis adjusting for established and potential
confounders. There were dose-response elationships with significant tests for trend (p < 0.001). The inverse association was found in both pre- and
postmenopausal women. Compared with those who consumed neither mushrooms nor green tea, the OR were 0.11 (0.06-0.20) and 0.18 (0.11-0.29)
for daily high intake of fresh and dried mushrooms combined with consuming beverages made from >0r=1.05 g dried green tea leaves per day. The
conesponding linear trends were statistically significant for joint effect (p < 0.001). We conclude that higher dietary intake of mushrooms decreased
breast cancer sk in pre- and postmenopausal Chinese women and an additional decreased risk of breast cancer from joint effect of mushrooms and
green tea was obsenved. More research is warranted to examine the effects of dietary mushrooms and mechanism of joint eflects of phytochemicals
on breast cancer.

Comment in
Vitamin D2 could be one of the protective phytochemicals. [int J Cances

TABLE Il - ASSOCIATIONS BETWEEN BREAST CANCER AND DIETARY
INTAKES OF MUSHROOMS

No, casenanrols__OR (95% C1)' OR (955 €1

Fresh mushrooms (g/day)
All women
0 21200 10 (referent) 1.0 (referent)
191/187  0.86(065-1.15) 088 (0.66-1.19)
10 185190 0.78(058-1.06) 081 (0.59-
84/192  034(024-0.48) 036(025-0.51)
01

>10 |

et

Premenopausal women
0 151/114 10 (referent) 1.0 (referent)
139/129  0.82(058-1.16) 086 (0.59-1.23

126136 0.69(047-099) 071 (0.48-1.01)

63/140  033(022-0.50) 034(0.22-0.52)

e 001
Postmenopausal women
0 & 1.0 (referent) 1.0 (refercnt)
< 58 1.00 (060-1.67) 097 (0.57-1.65)
2-<10 59/ 098(057-1.69) 099 (056-1.75)
>10 2152 034(0.17-0.67) 035(0.17-0.70)
: 001

Pucat
Dried mushrooms (g/day)
3

All women
0 2317200 10 (referent) 1.0 (refercnt)
<1 1.10 (085-1.42) 115 (0.88-1.49)
<4 087 (065-1.15) 090 (0.67-1.21)
>4

0.50 (037-0.68) 053 (0.38-0.73)
Poced 01 01
Premenopausal women

0 1517114 1.0 (referent) 1.0 (refercnt)
<1 22194 0.99(072-135) 103 (0.74-1.45)
<4 139151 075(053-108) 076(0.53-1.11)
>4 95/142  0.47(032-0.69) 051(0.33-0.75)

: 01 01

Pien
Postmenopausal women
[ 80/86

10 (referent) 1.0 (referent)
<1 11689 1.30(085-1.99) 135(0.87-2.10)
<4 81770 L10(068-177) 117(0.71-1.93)
>4 4575 053(031-092) 053(0.30-0.93)
Poend’ <




TABLE IV - COMBINED EFFECT OF DIETARY MUSHROOMS AND GRE

N TEA ON BREAST CANCER Q

Dictary mushmoms (g/dsy) ___ Green tea leaves (g/day) __ No. caseskantrols OR (95% C1)! P
Fresh mushrooms
None None 141/67 1.0 (referent) <00
Low <1.05 180/106 0.75 (0.50-1.13)
High >1.05 65/84 0.32(0.20-0.51)
Low <7 None 49/55 0.43(0.25-0.71)
Low <1.05 88/90 0.43 (0.28-0.68)
High >1.05 2719 (|I\1()(l7 0.24)
High >7 None 29/60 2
Low <1.05 53/98 ( 6)
High >1.05 21776 0.11(0.06-020)
Dried mushrooms
None 141/67 1.0 (referent) <0.0
Low <1.05 210/117 0.88 (0.59-1.30)
High >1.05 174/128 0.62 (0.42-0.93)
Low <2 None 49/55 0.43(0.26-0.72)
Low <1.05 98/81 0.57 (0.37-0.89)
High >1.05 90/133 0.31(0.20-0.48)
High None 29/60 0.22(0.13-0.39)
.05 58/100 0.28 (0.18-0.45)
47/116 0.18 (0.11-0.29)
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'Estimates from scparate uncundiunnul lugm.c regression modcls included terms for age ot inte
(yr, continuous), residential a ban, rural), education (none, primary. secondary, tertiary), BMI
tinuous, 5-yr ago), age { menarche al h ormone rep|
ment therapy (never/ever), breast cancer in first dg;u relatives wm»/)w total ulq.v intake (kn.ll
tinuous), menopausal status (no/ycs), alcohol consumption (no/yes), tobacco smoking (no/ycs), pa
smoking (no/yes), and physical activity (weekly MET-hour, continuous).—p value for the intera
using the women who consumed neither green tea nor dietary mushrooms as a reference category.

Trametes (Coriolus) versicolor
Turkey tail

Secantoat e Ateroy Drua Disco 2012 Jan6(1)78-87
Efficacy of Yun Zhi (Coriolus versicolor) on survival in cancer patients: systematic review and meta-analysis.

Eiza VL. Fai CK. ChungLP

Author information v

Abstract

AIM: Patients with cancer frequently use herbs along vith the conventional medical treatment. hoping to enhance recovery. Mushrooms have an
established history of use in traditional oriental therapies. In Asian cultures, mushrooms are combined with herbal mixtures to treat cancer. This
systematic review and draw from randomized, p Gouble-blind trials to assess the eficacy of Yun Zhi (YZ) for sunival
in cancer patients

MATERIAL & METHODS: Systematic review and meta-analysis technique were used to aggregate and analyze the eficacy of Yun Zhi on sunival in
cancer patients from 13 clnical tials using computerized database and manual search

RESULTS: The findings show that Yun Zhi results in a significant sunival advantage compared with standard comventional anti-cancer treatment
alone. Of patient randomized to Yun Zhi, there was a 9% absolute reduction in 5-year monalty, resulting in one additional patient alive for every 11
patients treated. In patients with breast cancer, gastric cancer. or colorectal cancer treated with chemotherapy, the effects of the combination of Yun
Zhi preparation on the overall S-year sunival rate was more evident, but not in esophageal cancer and nasophayngeal carcinoma. However, subgroup
analysis could not conclude which type of anti-cancer treatment may maximize the benefit fom Yun Zhi

CCONCLUSION: This meta-analysis has provided strong evidence that Yun Zhi would have sunival benefit in cancer patients, paticularly in carcinoma
of breast, gastric and colorectal. Nevertheless, the findings highlight the need for further evidence from prospactive studies of outcome to guide future
potential modifications of treatment regimes. Recent patents on the use of mushrooms for the treatment of cancer are also summarized in this review.




Trametes and Lung Cancer

«  Fritz H', Kennedy DA?, Ishii M, Fergusson D3, Fernandes R?, Cooley K, Seely D. Polysaccharide
Kand Coriolus versicolor extracts for lung cancer: a systematic review. Integr Cancer Ther.
2015 May;14(3):201-11

» 28 studies included in analysis: 6 RCTs, 5 non-randomized CTs, 17 preclinical

* 15 of 17 preclinical studies supported anticancer effects for PSK through
immunomodulation and potentiation of immune surveillance, and direct
tumor inhibiting actions in vivo that resulted in reduced tumor growth and
antimetastatic effects.

* Nonrandomized controlled trials showed improvement of various survival
measures including median survival and 1-, 2-, and 5-year survival.

* Randomized controlled trials showed benefits on immune parameters and
hematological function, performance status and body weight, fatigue and
anorexia, and survival.

« Overall most randomized controlled trials supported a positive impact for
PSK on these endpoints
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1SRN Oncol, 2012;2012:251632. doi: 10.5402/2012/251632. Epub 2012 May 30.

Phase 1 Clinical Trial of Trametes versicolor in Women with Breast Cancer.
Torkelson CJ', Sweet €, Martzen MR, Sasagawa M, Wenner CA, Gay J. Putiri A, Standish L)

Author information ¥

Abstract

Introduction. Orally administered preparations from the Trametes versicolor (Tv) mushroom have been
hypothesized to improve immune response in women with breast cancer after standard chemotherapy and
radiotherapy. Methods. A phase |, two-center, dose escalation study was done to determine the maximum
tolerated dose of a Tv preparation when taken daily in divided doses for & weeks after recent completion of
radiotherapy. Eleven participants were recruited and nine women completed the study. Each cohort was
comprised of three participants given one of three doses of Tv (3, 6, or 9 grams). Immune data was collected
pre- and postradiation, at 3 on-treatment time points and after a 3-week washout. Results. Nine adverse events
were reported (7 mild, 1 moderate, and 1 severe), suggesting that Tv was well tolerated. Immunological resuits
indicated trends in (1) increased lymphocyte counts at 6 and 9 grams/day. (2) increased natural killer cell
functional activity at & grams/day; (3) dose-related increases in CD8(+) T cells and CD19(+) B cells . but not
CD4(+) T cells or CD16(+)56(+) NK cells. Conclusion. These findings show that up to 9 grams/day of a Tv
preparation is safe and tolerable in women with breast cancer in the postprimary treatment setting. This Tv
preparation may improve immune status in immunocompromised breast cancer patients following standard
primary oncologic treatment

PMID: 22701186 [PubMed] PMCID: PMC3369477 Free PMC Article
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lin Cancer Res. 2011 Nov 1;17(21)6742-53. dot 10.1158/1076-0432.CCR-11-1142. Epub 2011 Sep 14.

[TLR2 agonist PSK activates human NK cells and enhances the antitumor effect of HER2-targeted
Jmonoclonal antibody therapy.

¥ Author information

Abstract
JPURPOSE: The therapeutic effect of trastuzumab monoclonal antibody (mAb) therapy has been shown to be partially dependent on
functional natural killr (NK) cells. Novel agents that enhance NK cell function could potentially improve the antitumor effect of
Jrastuzumab. We recently identified polysaccharide krestin (PSK), a natural product extracted from medicinal mushroom Trametes
persicolor, as a potent toll-iike receptor 2 (TLR2) agonist. This study was undertaken to evaluate the effect of PSK on human NK cells
Jand the potential of using PSK to enhance HER2-targeted mAb therapy.
JEXPERIMENTAL DESIGN: Human peripheral blood mononuclear cells were stimulated with PSK to evaluate the effect of PSK on

K cell activation, IFN-y production, cytotoxicity, and ediated antibody-dependent cell-mediated cytotoxicity (ADCC),
Whether the effect of PSK on NK cells is direct or indirect was also investigated. Then, in vivo experiment in neu transgenic (neu-T)
Inice was carried out to determine the potential of using PSK to augment the antitumor effect of HER?2-targeted mAb therapy.
RESULTS: PSK activated human NK cells to produce IFN-y and to lyse K562 target cells. PSK also enhanced trastuzumab-mediated
JADCC against SKBR3 and MDA-MB-231 breast cancer cels. Both direct and interleukin-12-dependent indirect effects seem to be
nvolved in the effect of PSK on NK cells. Oral administration of PSK significantly potentiated the antitumor effect of anti-HER2ineu
nAb therapy in neu-T mice.
JCONCLUSION: These results showed that PSK activates human NK cells and potentiates trastuzumab-mediated ADCC. Concurrent
reatment with PSK and trastuzumab may be a novel way to augment the antitumor effect of trastuzumab.

22011 AACR

JPMID: 21918170 (PubMed - indexed for MEDLINE] PMCID: PMC3206987  Free PMC Article

Oncol Rep. 2006 Apr.15(4)851-8

ial effects of protein-bound ide K plus
colorectal cancer: analysis of immunological parameters.
Ohwada S*, Ogawa T. Makita F, Tanahashi Y. Ohya T, Tomizawa N, Satoh Y, Kobayashi . izumi M, Takeyoshi | Hamada K, Minaguchi S, Togo Y,
Toshiniko T. Koyama T. Kamio

il in patients with stage Il or Il

Author information ¥
Abstract

Protein-bound polysaccharide K (PSK) increased the 5-year disease-free survival rate and reduced the risk of recurrence in a randomised,
controlled study for stage il and | Inorderto with PSK and what

markers coud indicate a PSK responder in inthe study. PSK

serum immunosuppressive acidic protein (IAP) level, and increased the mean popuiation of natural killr (NK) cells compared with the controls
The 5.year and patients lues <or=500 microg mi(-1), which represents the normal value,
were 75.5% (95% C1. 66884 2%; p=0.016) and 85.1% (95% CI. 77.9-92 3% p=0.032), respectively,inthe PSK group compared with 57.5%
(95% CI: 43.3-71.6%) and 70.2% (95% C 57.1-83.3%) in the control group. In patients with NK cell population >0r=8% at 3 months after
surgery, PSK conferred a significanty better (p=0.038) 5.year disease-free sunvival (86.7%; 95% CI 74 .5.98 8%) compared to the control

group (60 0%; 95% C. 29.6.90.4%) the presence of (relative risk, 3595, 95% C1
151810 8518, p=0.004) and omission of PSK treatment (relative risk, 3.099; 95% C. 1.202to 7.990; p=0.019) were significant indicators of
recurrence. PSK acts as an activty and bioc in stage l or Il colorectal cancer. Pre-operative serum IAP

values <0r=500 microg mi-1) and an NK cell popuation >0r=8% at 3 months after surgery are possible PSK response prediciors

5672 [PubMed
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IntJ Oncol, 2012 Apr;40(4):905-13. doi: 10.38924j0.2011.1292. Epub 2011 Dec 12.

antitumor immune response in an immunocompetent murine model of human
prostate cancer.

Wenner CA', Martzen MR, Lu H, Verneris MR, Wang H, Slaton JW

Author information ¥

Abstract
Advanced castration-resistant prostate cancer has high mortality rates and limited treatment options. Novel
therapies are needed to better contend with this disease. Polysaccharide-K® (PSK), an extract of the
mushroom Trametes versicolor, has 'y and tumor supp! activities. PSK is used in Asia
as a cancer immunotherapy. However. its benefit in combination with taxanes for prostate cancer is unknown
We examined whether PSK would enhance docetaxel-induced apoptosis and augment anti-tumor immune
responses in orthotopic tumors using transgenic adenocarcinoma of the mouse prostate (TRAMP)-C2-bearing
mice. Combining PSK with docetaxel induced significantly higher tumor suppression than either treatment alone
(p<0.05). including a reduction in tumor proliferation and enhanced apoptosis Combined PSK and docetaxel
treatment led to a lower decrease in number of white blood cells than docetaxel alone, an effect accompanied
by Increased numbers of tumor-infiltrating CD4+ and CD8+ T cells. PSK with or without docetaxel significantly
enhanced mRNA expression of IFN-y compared to control, but did not significantly alter T-regulatory FoxP3
MRNA expression in tumors. PSK also augmented docetaxel-induced splenic natural killer cell cytolytic activity
against YAC-1 target cells (p=0.045). This study is the first to show that PSK enhances docetaxel-induced
prostate cancer tumor suppression, apoptosis and antitumor responses.

for MEDLINE] PMCID: PUC: Free PMC Article

Meta-analysis of 3 large trials of PSK
and CRC
* n=578
All had surgery and chemo with and w/o PSK

* Hot water extract of Trametes versicolor 3
gms/day
* Increased survival and disease-free survival for

treated patients (p=0.006)
Sakamoto J et al. Ca Immunol Immunother 2006 55:404-411
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Ganoderma lucidum
Reishi

7/13/16

Cochrane Databsse Syst Rev. 2012 Jun 13,6:CD007731. dok 10.1002/14651858.CO00731.put2.
lucidum (Reishi ) for cancer treatment.

J. 526 DM. Chan GC

Author information ¥

Jin X, Ruiz Bequeri

Abstract

BACKGROUND: Ganoderma lucidum is a natural medicine that is widely used and recommended by Asian
physicians and naturopaths for its supporting effects on immune system. Laboratory research and a handul of
preclinical trials have suggested that G. lucidum carries promising anticancer and immunomodulatory propeties.
The popularity of taking G. lucidum as an altemative medicine has been increasing in cancer patients. However.
there is no systematic resiew that has been conducted to evaluate the actual benefts of G. lucidum in cancer
treatment.

OBJECTIVES: To evaluate the clinical eflects of G. lucidum on long-erm sunival, tumour response, host immune
functions and quality of life in cancer patients, as well as adverse events associated vith its use.

SEARCH METHODS: The authors ran an extensive set of databases including the Cochrane Central Register of
Controlled Trials (CENTRAL), MEDLINE, EMBASE, NI, AMED, CBM, CNKI, CICC and VIP Information/Chinese
Scientific Jourals Database was searched for randomised controlled trials (RCTs) in October 2011. Other
strategies used were scanning the references of articles retrieved, handsearching of the Intemational Journal of
Medicinal Mushrooms and contact with herbal medicine experts and manufacturers of G. lucidum

SELECTION CRITERIA: To be eligible for being included in this review. studies had to be RCTs comparing the
efficacy of G. lucidum medications to active or placebo control in patients with cancer that had been diagnosed by
pathology. All types and stages of cancer were eligible for inclusion. Trials were not restricted on the basis of
language

DATA COLLECTION AND ANALYSIS: Five RCTs met the inclusion criteria and were included in this review. Two
independent review authors were assigned to assess the methodological quality of indwidual trials. Common
primary outcomes were tumour response evaluated according to the World Health Organization (WHO) criteria,
immune function parameters such as natural killer (NK)-cel actiaty and T-ymphocyte co-receptor subsets. and
quality of life measured by the Kamofsky scale score. No tiial had recorded long-term sunival rates. Associated
adverse events were reported in one study. A meta-analysis was performed to pool available data from the primary
trials. Results were gauged using relative risks (RR) and standard mean diflerences (SMD) for dichotomous and
continuous data raspectively, with a 95% confidence interval (CI).

Ganoderma and Advanced Cancer

* 30 advanced-stage cancer patients treated with 1800 mg Ganoderma
extract, TID before meals for 12 weeks.

* Immune parameters (cytokines, T cell subsets, mitotic response to
phytohemagglutinin (PHA) and natural killer activity) were compared
between baseline and after 12-week treatment

 Significant increase in IL-2, IL-6, IFN-gamma, CD56+ cells

* IL-1and TNF-alpha significantly decreased

¢ (D4:CD8T cell ratios unchanged.

* PHA significantly enhanced in most patients compared to baseline

+ Significant increase (P < 0.05) in mean NK activity compared to
baselines (34.5 +/- 11.8% vs 26.6 +/- 8.3%)

* GaoY, et al. Effects of ganopoly (a Ganoderma lucidum polysaccharide extract)
on the immune functions in advanced-stage cancer pati Immunol Invest.
2003 Aug;32(3):201-15.
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st Cancer 2005531117
Anticancer effects of Ganoderma lucidum: a review of scientific evidence.
[Yuso JW!, Gohel MD

[Author information ¥

Abstract
Lingznr” (Ganoderma lucidum). a poputar medicinal mushroom. has been used in China for longevity and health promotion since ancient times
investigations into the anticancer activity of kngzhi have been performed in both in vitro and in vivo studes, supporting its application for cancer
treatment and prevention. The proposed anticancer actvty of ingzhi has prompted its Usage by cancer patients. It remains Gebatale as 10 Whether
ingzhi is a food suppiement for nealth maintenance or actually a therapeutic “drug” for medical proposes. Thus far there has been no report of human
triais using iingzni as a direct anticancer agent, despite some evidence showing the usage of ingzhi as a potential suppiement to cancer patients
Cellutar immune responses and mitogeni reactivity of cancer patients have been enhanced by ingzhi as reported in two randomized and one
[nonrandomized triais. and the qualty of ife of 65% of lung cancer patients improved in one study. The direct cytotoxic and ant-anglogenesis
[mechanisms of ingzni have been estabished by in vitro studies; however, cinical studies should not be negiects  the appicale dosage in
vivo. At present, lingzhi is a health food supplement to support cancer patients, yet the evidence supporting the potential of direct in vivo anticancer
effects shoukd not be underestimated. Lingzhi or s products can be classified as an antancer agent when current and more direct scientifc evidence
becomes avaiiable
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Figure 1. Anticancer activites of ingzhi comesponding to the stages of carcinogenesis.

ieoshima J Ued Sci 2010 ar$9(1)1-5.

JA water-soluble extract from culture medium of Ganoderma lucidum mycelia suppresses the development of
colorectal adenomas.

Joxa s, Tanaka S, Yoshida S, Hivama T Ueno Y, lto 4, Kitadai Y, Yoshinara W, Charama K.
author information ¥

Jabstract
Ja water-soluble extract from a cultured medium of Ganoderma lucidum mycelia (MAK) is one of the G. lucidum extracts that has been reported to
show have exibit cancer-preventive efiects in the animal studies. To confirm cancer-preventive eflects of MAK. we performed a no-treatment
oncurrent controlled trial on patients with colorectal adenomas. Patients who were determined to be caying colorectal adenomas by colonoscopy
e enrolled i this study. Patients in the MAK group took MAK (1.5 g/day) for 12 months. Follow-up colonoscopy was performed after 12 months,
fand the colonoscopists recorded the size, site and macroscopic type of all adenomas. Among 123 patients who enrolled in the MAK group, 96
Jeligible patients completed the tnal. The 102 eligible patients in the no-treatment control group were selected randomly from our department's
oatients. The changes in the number of adenomas up to 12 months increased to 0.6 +/- 0.10 (mean +/- SE) in the control group, while decreasing in
the MAK group to -0.42 +/- 0.10 (p < 0.01). The total size of adenomas increased to 1.73 +-0.28 mm in the control group and decreased to 140 +/-
64 mm in the MAK group (p < 0.01). The resultssuggest that MAK suppresses the development of colorectal adenomas - precancerous lesions of
he large bowel

e ublied - indexed for MEDUIE
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it erynopnaracel 2006 Mar(3):499-508. Epub 2005 Sep 15

i ofimmune to a herbal i in patients with advanced colorectal cancer.
Chen X, Hu ZP, Yang XX Huang M GaoY, Tan W, Chan SY, DaiX, Ye J, Ho PC. Duan W, Yang HY. Zhw YZ, Zhou SF.
Author information ¥

Abstract

Many herbal medicines are widely used as immuno-modulators in Asian countries. Ganoderma lucidum (Lingzhi) is one of the most commonly used
herbs in Asia and precinical studies have established that the polysaccharide fractions of G. lucidum have potent immuno-modulating effects.
However, clinical evidence for this is scanty. The present open-labeled study aimed to evaluate the effects of G. lucidum polysacchandes on selected
immune functions in patients with advanced colorectal cancer. Forty-seven patients were enrolled and treated with oral G. lucidum at 5.4 g/day for 12
wieeks. Selected immune parameters were monitored using various immunological methods throughout the study. In 41 assessable cancer patients,
treatment with G. lucidum tended to increase mitogenic reactiity to phytohemagglutinin, counts of CD3, CD4, CD8 and CDS6 lymphocytes, plasma
concentrations of interleukin ()2, IL'6 and inteferon (IFN)-gamma. and NK activity. whereas plasma concentrations of IL-1 and tumor necrosis factor
(TNF-alpha were decreased. For all of these parameters, no statistical significance was observed when a comparison was conducted between
baseline and those values after a 12-veek treatment vith G. lucidum The changes of IL-1 were correlated with those for IL-6, IFH-gamma, CD3, CD4,
CDB and NK activity (p<0.05) and IL-2 changes were correlated with those for L6, CDB and NK acthity. The results indicate that G. lucidum may
have potential immuno-modulating effect in patients with advanced colorectal cancer. Further studies are needed to explore the benefts and safety of
G- lucidum in cancer patients

7/13/16

Ganoderma and Radioprotection

Mutat Res. 2013 Mar 16.751(2)100-15. dof 10,1016/ mrgentox 2012 12.005. Epub 2012 De< 26
Mushroom beta glucan: potential i for post il iati
Pillai TG', Uma Devi P.

Author information ¥

Abstract

The in vivo radioprotective effect of a beta-ghuican (BG) isolated from the mushroom Ganoderma lucidum, against radiation (RT) induced
damage was investigated taking mouse survival, hematology, liver GSH (Reduced glutathione), iver Malondiaidehyde (MDA) and bone.
marrow chromosomal aberrations as end points. Young adult swiss albino mice were whole body exposed to gamma radiation. For mouse

suvival study, BG was administered orally (250yg/kg body wt or wt) or 5min after P or other
86 lly Smin after 4Gy exposure. The of BG was comp: that of cinically used
radioprotective drug amifostine (WR-2721), at 300mg/kg body wt ugkg body

wi) produced (66%) mouse survival at 30 days given post imadiation, and 83% sunvived at 30 days with 300mg/kg body wt of amifostine
administered before RT while RT alone produced 100% mortalty. BG is not toxic at the radioprotective dose. Sigrificant reduction in number
of aberrant cells and different types of observed in both BG and lor
reated group. BG seems to have potentialfor use unplanned

pS C

Copyright © 2012 Elsevier B.V. All ights reserved
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Fig. 1. Effect of BG on 30 days survival of mice exposed to 8 Gy gamma radiation.
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Grifolia frondosa
Maitake

>

Grifola frondosa (Maitake)
ms

Grifolia frondosa for MDS

» Stimulates hematopoietic progenitor cell
differentiation, granulocyte colony-stimulating
factor production, and recovery of peripheral
blood leukocytes after bone marrow injury

* In 18 patients with myelodysplastic syndrome,
Grifolia enhanced in vitro neutrophil and
monocyte function

* Wesa KM et al. Maitake mushroom extract in myelodysplastic
syndromes (MDS): a phase Il study. Cancer Immunol
Immunother. 2015 Feb;64(2):237-47
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LCancer Bes Cie Oncol 209 Sap135F)1215-21. ¢ 10.100TIHO0422.009-0582-2 E5ub 2009 o |
A phase Ul trial of a polysaccharide extract from Grifola frondosa (Maitake mushroom) in breast cancer patients:
immunological effects.

D800G LinH Seidman A Fomier U DAndrea G Wesa K Yeuno S Cunninham Rundie

Author Information v

BACKGROUND: Cancer patients commonly use dietary supplements to “boast immune function”. A polysaccharide extract from Griola rondosa
(Maitake extract) showsd immunomoduatory effects in prechinical studkes and therefore the potential for clivcal use. Whathar oral administration i
human produces measurable immunologic efiects. however, is nknoy

METHODS: In 3 phase 11 doss escalation trial. 34 postmenopausal breast cancer patients, free of disease afte iniial reatment, were enrolied
sequentially in e cohots. Maitake iquid extract was taken orally 3t 0.1, 05, 1.6, 3 or § mgkg twice dady for 3 weeks. Peripheral blood was
collected at days -7 0 (prior to the irst dosing). 7. 14, and 21 for ex vivo analyses. The primary endpoints were safety and tolerablty

RESULTS: No dose-imiting toxicity was encountered. Two patients withdrew pior to completion o the study due to grade | possibly related side
effects: nausea and jont sweling in one patient. rash and pruritus in the second. There was a statisticaly significant association bstween Maitake
and immunologic function (p < 0.0005), Increasing doses of Maitake increased soms immunologic parameters and depressed athers; the dose-
response cures for many endpoints doses hawng ether o immune suppressant eflects
compared with bath high and low doses

CONCLUSIONS: Oral adminisration of a polysaccharde extract from Maitake mushroom is associated with both immunclogicall stimulatory and
inhittory measurable eflects in peripheral blood. Cancer patients should be made aware of the fact that botanical agents produce more comple

cts than assumed, and may depress as well as enhancs immune function

751581 Free PMC Article

7/13/16

Grifola in Prevention of Recurrent
Bladder Cancer

* 313 bladder cancer patients after TURBT or partial cystectomy
were followed for avg 7.6 yrs.

* Recurrence rates for patients divided into 1 of 6 groups wer

* Afterloading brachytherapy: 24%

* Mitomycin C: 41.7%
* Thiotepa: 52.6%
* Control: 64.7%

* Yang D etal. Prevention of postoperative recurrence of bladder cance
aclinical study. Zhonghua Wai Ke Za Zhi. 1999 Aug;37(8):464-5

0t immunopnarmacol. 2000 May.0(5) 620-6. dol- 10,1016/ Intmp.2009.02.005. Epud 2000 Feb 26.

Maitake beta-glucan enhances therapeutic effect and reduces ion and nepl icity of
cisplatin in mice.

Masuda Y', Inoue M, Mivata A. Mizuno S. Nanba H.

[Author information hd

Abstract
Cisplatin s broadiy used cinically as an anticancer drug. Despite its significant anticancer activiy, cisplatin-induced nephrotoxicity and
myelosuppression imit its use. MD-Fraction is glucan purified from maitake (Grifola frondosa), which has beta-1, 6.main chain with beta-1, 3-

branches, has been reported to exhibit antitumor and activities by system. In this study, we demonstrate
that MD-Fraction in combination with cisplatin significantly enhanced antitumor and antimetastatic activity compared to cisplatin alone. MD-
[Fraction reduced dec body weight, spt ight and the number of cells such a DCsand NK

cels in cisplatin-treated mice. MD-Fraction also induced IL-12p70 production by splenocytes, resulting in increased NK ced activity in cisplatin.
treated mice. MD-Fraction significantly increased the mRNA expression of GM-CSF, G-CSF, M-CSF, IFN-gamma, IL-12 p40 in splenocytes
and reduced the decrease in the number of CFU-GM colonies in cisplatin-treated bone marrow. These facts suggest that MD-Fraction can
reduce cisplatin-induced myelosuppression. Moreover, treatment with MD-Fraction significantly reduced cisplatin-induced nephrotoxicity
[accompanied by increases in serum creatinine level, necrosis and apoptosis of renal tubular cells. These results suggest that MD-Fraction in
[combination with cisplatin cannot only enhance antitumor and antimentastatic acitivity, but also reduce cisplatin-induced myelotoxicity and
nephrotoxicity.
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£411J Chin Mg, 2011,38(3)451.5

Elﬁucyand umy o'urally inis Lentinula edodes myceli for patients ing cancer
chemd
YamaguehiY .;m;mm;

Author information

Abstract
Lentinula edodes mycelia extract (L E M ) is extensively utized a5 an herbal medicine. Howener, its safety and eflectiveness have not yet been
scientifically verified. In this study, we investigated ts safety and ts influence on uaiiy of e (QOL) and the immune response in patients undergoing
cancer chemotherapy. Seven patients were studied in total. The patients were undergoing postoperative adjuvant chemotherapy for breast cancer (n =
3) or gastrointestinal cancer (n = 2), or were feceiing prevent recurrence of cancer (n = 2). The first course of
treatment was chemotherapy alone and the second was chemotherapy plus concomitant administration of L E M. Adverse events and changes in the
QOL score. lymphocyte subpogulations, lymphocyte acthity and serum immune indices were evaluated during the study period. No adherse events
attibutable to L E M. were observed. Compared to the pre-chemtherapy state. no changes in QOL or immune parameters were noted after the first
chematherapycourse. Incorrast, olawing the scond course ofcombned therapy. improrments warsnctd n QOL p < 0.05), N cal actty (p
<0.05) and immunosuppresshe acidic protein (LAP) (p < 0.01) levels. Although a future large-scale investigation is necessary to confirm

fesults, these data suggest that the concomitant of L E M. with chematheray is safe and improves the QOL and immune function of pmms
undergoing chemotherapy.

PUD: 21598414

Table 1. Characteristics of Subjects

Case T™~NM
Number Age Sex Chemotherapy Primary ~Classification Type

1 72 Female Breast Postoperative adjuvant chemotherapy
2 59 Female Breast Postoperative adjuvant chemotherapy
3 49 Female Breast Post-operative adjuvant chemotherapy
4 69 Female Gastric Post-operative adjuvant chemotherapy
5 56 Male Colorectal ~ TINOMO  Post-operative adjuvant chemotherapy
6 79 Male Esophageal  TANOMO  Chemotherapy for recurrent cancer
7 54 Female  FOLFIRI __ Colorectal MI Chemotherapy for recurrent cancer
Note: EC, epirubi y FOLFIRI, folate+5-fruolouracil c
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AHCC — mycelium extract of Lentinula

* Active hexose correlated compound (AHCC)]

* Generic term to describe a plant polysaccharide
extracted from a liquid culture of
basidiomycetous mycelia of lentinula edodes

¢ AHCC has immunostimulating activity, anticancer
activity, cancer-preventive actions and can
prevent side effects during cancer chemotherapy

« Shigama K et al. Alleviating effect of active hexose correlated
compound (AHCC) for anticancer drug-induced side effects in
non-tumor-bearing mice. J Exp Ther Oncol 2009;8:43-51

7/13/16

Prospective Consecutive Case Series of
Hepatocellular Carcinoma

*  Background/Aims: We seek to determine whether AHCC can improve the
prognosis of hepatocellular carcinoma (HCC) patients following surgical treatment.

* Methods: A prospective cohort study was performed from February 1, 1992 to
December 31, 2001. A total of 269 consecutive patients with histologically
confirmed HCC were studied. All of the patients underwent resection of a liver
tumor. Time to treatment failure (disease recurrence or death) and ten
parameters related to liver function after surgery were examined.

* Results: Of the 269 patients, 113 received AHCC orally after undergoing curative
surgery (AHCC group). The AHCC group had a significantly longer no recurrence
period (hazard ratio (HR), 0.639; 95% confidence interval (Cl), 0.429-0.952;

.0277) and an increased overall survival rate (HR, 0.421; 95% Cl, 0.253-0.701;

'=0.0009) when compared to the control group by Cox's multivariate analysis.

* Conclusions: This study suggests that AHCC intake can improve the prognosis of
postoperative HCC patients.

+ Matsui K et al. Improved prognosis of postoperative hepatocellular carcinoma patients when
treated with functional foods: a prospective cohort study. J Hepatol 2002;37:78-86.

{204 Cin Oncal

0):967-72. dot 10.109%jc0mye081. Epub 2010 Jun 3
Dietary administration of mushroom mycelium extracts in patients with early stage prostate cancers managed
expectantly: a phase |l study.

shi Y, Hashine K. KakeniY, Yoshimura K. Satou T Kuruma H, Namiki §

gharaly.

Author information v

Abstract
OBJECTIVE: To assess the efficacy and saf

METHODS: Seventy-four patients with early prostate cancer, who were treated with expectant management, enrolled in the study. A mushroom
mycelium extract was given at a dose of 4.5 g/day for 6 months. The primary endpoint was the proportion of patisnts in which the prostate specific
antigen level decreased by 50% or more following treatment. The adverse events, change of prostate specific antigen value and qualit of ife were also
evaluated

of dietary supplements in patients with early stage prostate cancers who are managed expectantly

RESULTS: In only one of 74 patients (14%). the prostate specific antigen value decreased more than 50%. Grade 2 ianthea and grade 1 itching
were observed in one patient, and patient ingestion compliance was maintained near 100%. The altemation of prostate specific antigen values was
stable before and afer treatment. In subjects with strong anxiety prior to supplement ingestion, these foelings were significantly allewated (state

anxiety, P = 0.0018; trait anxiety, P = 0.0099

CONCLUSIONS: In this phase Il study of early prostate cancer patients who were managed expectantly, a mushroom mycelium extract was an
inefective treatment for reducing 50% or more the patient prostate specific antigen values

Free full text
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Inonotus obliquus (Chaga)

7/13/16

Inonotus obliquus (Chaga)

No published human trials
* Cell studies:
— Colorectal: KangJH. July 2015, Lee HS. April 2015
— Neurogliocytoma: Ning X. 2014
— Breast and lung cancer: Nagaiyothi PC. 2014
— Lung, colon, glioma: Lemieszek MK. 2011
— Melanoma: Youn MJ. 2009
— Hepatoma: Youn MJ. 2009
Mouse model
* Sarcoma, lung, stomach, breast, cervical cancer. Chung MJ. 2010

Inonotus obliquus (Chaga)

* Contain extremely high oxalate
concentration

* Case report of oxalate nephropathy from
Chaga mushroom powder (4 - 5 tsp/day) x 6
months for liver cancer

* KikuchiY et al. Chaga mushroom-induced oxalate
nephropathy. Clin Nephrol. 2014 Jun;81(6):440-4.
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Ophiocordyceps sinensis
(Cordyceps)

7/13/16

iotear Cancer mer 2013 Jan:12(1)50-68. cot: 10.11
therapy including lyceps sinensis prolongs survival of patients with

3473541241708 Epud 2012 AP 26.

that
nepawcollulav carcinoma.
liva !, Matsuura H, Murakami M, Sato J. Hirsi K, Sumi ¥
[Author information ¥

[Abstract

[HYPOTHESIS: Naturopathic treatment wil beneft patients with hepatoceular carcinoma (HCC)

STUDY DESIGN: Retrospective analysis of case series of HCC patients treated with naturopathic agents.

usmons: HCC was dlagnosed by dynamic computed tomography (CT) imaging and a-fetoprotein (AFP) or PIVKCA I, or by histology. Tumor staging
CT. A modified Childs-Pugh sconing was used to assess liver disease. Patients were treated with orally administered combinations

et naturopathic agents. Patients were monitored cinically and by CT tumor imaging. serial tumor markers, and liver function tests.

[RESULTS: Patient characteristics: 101 patients with HCC (67 men and 34 women, age 67.2 2 8.8 years) were treated for a median of 13 4 months.
(range 0.6-100.8) Of these 84% had cirmosis, 63% had hepatits C virus, 18% had hepalils B virus, 1% had both, and 9% had metastatic disease.
[Median modifed CmmsJ’ugn score was s (range 3-13) Barcelona Ciinic Liver Cancer tumor stages of 0. A. B. C. and D were found in 36%, 25%,

20%. 14%. and 6% vel. Weden AFP vas 40 (1ange 0511,000) Median PVKA 1 wes 50 (0-576.000), Previous it was ncuded none
(27%), relapse (20%). b rial (50%), abiation (26%). thanol injection therapy
(15%). chemotherapy (14%). Outeemes. It resment was wih 264 0. ‘agents (range 2-4) Overall patients were treated with 37 + 1.2 agents
(range 2-7). There was a significant correlation between number of agents administered and survival (P < 0001). Patients treated with 24 agents
survived signifcantly longer than patients treated with <3 agents (402 vs 6.4 months, P < 0001). This difference could not be attributed to statistically
significant diterences in severtty of iver isease o tumor stage. deiay in treatment, previous treatment, concurrent nondrug treatment, or censoring
effects. The greatest effect was seen in patients treated with at least 4 agents that fyceps sinensis. Thi was without
toxic sice effects and appeared to potentiate the survival benefi of conventional therapy.

[CONCLUSION: Treatment of HCC with a regimen of 24 agents prepared from natural products was associated with prolonged survival in a substantial
[portion of patients. The data provide level Il evidence for the efficacy of naturopathic therapy in HCC

Pui0: 225

1 [PubMed - Indexed for MEDLINE]
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Figure 5. Comparison of patients surviving >3 months on Figure 6. Comparison of patients treated with Cordyceps
therapy teated or not treated with Condyceps shenss sinensis and patients treated with other regimens that Included at
Sgnibcany longer survial ser the onset o testment n 27 patients least 4 agents

treated with C sivensi (medan survial = 42.7 month), compared with
53 patients surviving >3 months of theragy and not trested with this
i survival = 15.7 months): P = 0039.

Figure 7. Apparent advantage of Cordyceps sinensis is seen only
in combination with at least S other agents

The extra effect of C sinensis compared with other 4-agent regimens is
not seen when comparable numbers of agents are used.
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Hericium erinaeus (Lion’s Mane)

Anti-cancer, immunostimulating, neuroregenerative, cardio-
hepato-nephroprotective, antibiotic, etc.

Friedman M. J Agric Food Chem 2015 Aug 19;63(32):7108-23
o ;

7/13/16

Hericium erinaceus (Lion’s Mane;
Yamabushitake)

active against liver, colon and gastric cancer
cells in vitro and tumor xenografts in mice in
vivo

more effective and less toxic compared to 5-
FU in all four in vivo tumor models.

Li G et al. Anticancer potential of Hericium

erinaceus extracts against human

gastrointestinal cancers. J Ethnopharmacol.
2014 Apr 28;153(2):521-30

Hericium erinaceus -
Neuroregeneration

Study of daily oral Hericium erinaceus in recovery following crush injury to the peroneal nerve in

Activities of H. erinaceus were compared to methylcobalamin, widely used in the treatment of
peripheral nerve disorders.

Analysis of walking track indicated that return of hind limb function and normal toe spreading
occurred earlier in treated groups than in MeB12 group.

Regeneration of axons and re-innervation of motor ular junction in
extensor digitorum longus muscle of rats in treated groups developed better than in the control

imimunofluorescence studies showed that dorsal root ganglia neurons ipsilateral to the crush
injury in rats of treated groups expressed higher immunoreactivities for Akt and MAPK signaling
pathways compared to control group. Akt cascade plays a major role in mediating neurotrophin-
promoted cell survival, while MAPK cascade is involved in mediating neurite outgrowth.

Wong KH1, Naidu M, David RP, Bakar R, Sabaratnam V. Neuroregenerative potential of lion's mane mushroom,
Hericium erinaceus (Bull.: Fr.) Pers. (higher Basidiomycetes), in the treatment of peripheral nerve injury
(review). Int J Med Mushrooms. 2012;14(5):427-46.
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Hericium erinaceus for mild cognitive
impairment

« Double-blind, parallel-group, placebo-controlled trial

* 50- to 80-year-old Japanese men and women with mild cognitive
impairment

* 30 subjects were randomized into two 15-person groups, one of which
was given Yamabushitake and the other placebo.

* Yamabushitake group took four 250 mg tablets dry powder TID x 16 wk

* At weeks 8, 12 and 16, the Yamabushitake group showed significantly
increased scores on the cognitive function scale compared with the
placebo group.

* The Yamabushitake group's scores increased with the duration of intake,
but at week 4 after the termination of the 16 weeks intake, the scores
decreased significantly

*  Mori K et al. Improving effects of the mushroom Yamabushitake (Hericium
erinaceus) on mild cognitive impairment: a double-blind placebo-controlled
clinical trial. Phytother Res. 2009 Mar;23(3):367-72.

7/13/16

Hericium ramosum (H. coralloides)
Comb Tooth

* Oral administration of
Hericium ramosum mycelia
significantly increased
concentrations of NGF in the
hippocampus of intact mice.

* Suruga K et al. Effects of Comb
Tooth Cap Medicinal Mushroom,
Hericium ramosum (Higher i
Basidiomycetes) Mycelia on DPPH *
Radical Scavenging Activity and
Nerve Growth Factor Synthesis.
Int J Med Mushrooms.
2015;17(4):331-8.

Agaricus
blazei

21



ngs.

7/13/16

afety clinical trail showed that food allergy and digestive

Hepatoxicity of Agaricus blazei

* An Alternative Medicine, Agaricus blazei, May
Have Induced Severe Hepatic Dysfunction in
Cancer Patients. Japan J Clinical Oncology. 2006.
36:808-810.

Hisamochi A, Kage M, Arinaga T et al. Case
Report: Drug-induced liver injury associated with
Agaricus blazei Murill which is very similar to
autoimmune hepatitis. Clinical Journal of
Gastroenterology. 2013. 6: 139-144

On the other hand....

Agaricus blazei Murill (ABM) acts as an enhancer
to sensitize doxorubicin (Dox)-mediated
apoptotic signaling via inhibition of NFkB activity
ABM, when combined with low doses of Dox, has
the potential to provide more efficient
therapeutic effects against drug-resistant human
hepatocellular carcinoma.

Lee JS1, Hong EK. Agaricus blazei Murill enhances
doxorubicin-induced apoptosis in human hepatocellular
carcinoma cells by NFkB-mediated increase of intracellular
doxorubicin accumulation. Int J Oncol. 2011 Feb;38(2):401-8.
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L) Gynecol Cancer 2004 JubAUg:14(4)589-94.
Natural killer cell activity and quality of life were improved by consumption of a mushroom extract, Agaricus blazei

Murill Kyowa, in cancer patients.
AN WS, Kim DU, Chae GT, Lee JI Bae S Sin J| Kim YW, Namkoong SE Lee 1P
Author information ¥

Abstract
A mushroom extract, Agaricus blazei Murill Kyowa (ABMK), has been reported to possess antimutagenic and antitumor eflects. Here, we imestigate
the beneficial effects of ABMK consumption on immunological status and qualties of e in cancer patients undergoing chemotherapy. One hundred
cenical, ovarian, and endometrial cancer patients were treated either with carboplatin (300 mg / mi2)) plus VP16 (etoposide, 100 mg / mi2) or with
carboplatin (300 mg / m(2)) plus taxol (175 mg / m(2) every 3 weeks for at least three cycles with or without oral cansumption of ABMK. We
observed that natural kiler cell activty was signiicantly higher in ABMK-treated group (ANOVA, n = 39, P < 0.002) as compared with nontreated
piacebo group (n = 61). However. no significant difference in lymphokine-actiated Killer and monocyte activiies was observed in a manner similar to
the count of specific immune cell populations between ABMK-treated and nontreated groups. However, chematherapy-associated side effects such
as appetite. alopecia. emational stabikty. and general weakness were all improved by ABMK treatment. Taken together. this suggests that ABMK
treatment might be beneficial for gynecological cancer patients undergoing chemotherapy.

7/13/16

Agaricus sylvaticus
The Pinewood Mushroom

111894

7-22. dot 10,4102

dan J Prarmacel 2013 May-Jun 4(2)21
Effect of Agaricus sylvati on status and adverse events of chemotherapy of breast
cancer: a randomized, placebo-controlled, double-blind clinical trial.

Valadares . Garbi Novaes MR, Cai
Author information M
Abstract

BACKGROUND: Breast cancer (BC) represents the highest incidence of malignancy in women throughout the world. Medicinal fungi can stimulate
the body. reduce side-effects associated with chemotherapy and improve the quality of e in patients with cancer

AIM: To evaluate the effects of dietary supplementation of Agaricus sybaticus on clinical and nutrtional parameters in BC patients undergoing
chemotherapy

MATERIALS AND METHODS: A randomized, placebo-controlled, double-biind, clinical trial was carried out at the Oncology Ciinic, Hospital of the
Federal District-Brazil from September 2007 to July 2009 Forty six patients with BC. Stage ll and I, were randomiy assigned to receive sither
nutrtional supplement ith A. sybaticus (2.1 g/day) or placebo. Patients were evaluated during treatment period

RESULTS: Patient supplemented with A_syhaticus improved in ciinical parameters and gastrointestinal functions. Poor appetite decreased by 20%
vith no changes in bowel functions (92 8%), nausea and vomiting (80%)

CONCLUSION: Dietary supplementation with A syhaticus improved nutitional status and reduced abnormal bowel functions, nausea, yomiting, and
anorexia in patients with BC receiving chemotherapy.

KEYWORDS: Agaricus sylvaticus, chemotherapy side effects, nutrtional status
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Table 4: i
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aceb Agaricus sylvaticus )
months 6 months Beginning months 6 months
Fp n n F n Fp n o n Fo

Appetite

Raised 1 10 - 2 20 2 20

Lowered 3 20 6 60% 0% 3 30% 3 30% 1 10%

No change 6 60 4 40 2 20 5 50% 7 0% ] 0%
Bowel function

No change. 1 10 4 40 2 20 1 10% 7 70% 9 20%

Dianthea 3 30 1 10% 2 20 6 60% 1 10%

Constpaton & 60 5 50% 6 60% 3 30% 2 2 1 10%
Nausea

Yes 3 30 8 80% 10 100% 3 30% 4 40 2 20

No 7 70 2 20 7 0% 6 60% 8 80%
Vomiting

Yos 3 30 7 70% 7 70% 2 20 2 20 1 10%

No 7 70 3 30% 3 30 8 80% 8 80% 9 90%
Fever

Yes 1 10 2 20 7 70% 1 10% 2 2

No 9 % 8 80% 3 30% 9 20% 8 80% 10 100%

Data collected from questionnaire and clinical chart

N Mo, 2010 JhAVB2S) 50895
Life quality of postsurgical patients with colorectal cancer after supplemented diet with agaricus sylvaticus

e Recda V. Lima slo & Canvalho Garbi Now
Author information ¥

Abstract
INTRODUCTION: Therapeutical ahematies, directed to improve e qualty and reduce adverse efects of cancer treatment. have been the purpose of
studies that try to prove the immunomodulator efScacy of medicinal fungi as coadjurant for comentional therapies.

OBJECTIVE: The objective of this study was to evaluate the impact on the ife quality of post-surgical patients with calorectal cancer after
supplemented diet with Agaricus syhaticus fungus cultvated in Srazil

METHODS: Randomized, double-bind, placabo-controlied clincal rial caied out a the Federal Distict Base Hospital-8razi, for six months
Samples of 56 enralied patients (24 men and 32 women), stadium phases .l and I, separated as placebo and Agaricus syhaticus (30 mg/kg/day)
supplemented groups. Form-standard and drect anamnesis-standard were used to evaluate indicators for fe qualty. The method of analysis was
qualitative and descriptie. processed with Microsoft Excel 2003 and Ep Info 2004 programs. The protocol was approved by the Ethics Research
Commatee-Heath Department Federal District

RESULTS: Ater six months of treatment, the supplemented group had increased adhesion to physical activity. improved disposition and good mood,
reduced complaints of pains and alterations of sleep such as insomnia and restless sleep: presenting more appatite. reduced constipation, darrhea.
altemate diarthea/constipation, fatuience. flatus retention, pyrosis, postprandial fullness. nausea, abdominal distention and abdominal pain, facts not
observed in the placebo group

CONCLUSIONS: The resuits suggest that a ietary supplement with Agaricus syhaticus fungus is capable of impraning the lfe qualiy of patients with
colorectal cancer in past-surgical phase.

o2 o) Free full text
1186012121329

The effects of dietary with and other medicinal fungi on breast cancer:

evidence-based medicine.

Novaes MR', Valadares F. Reis MC, Gongalves DR, Menezes Mda C.

Author information ¥

Abstract

Breast cancer is the most prevalent cancer in women. The most frequent therapeutic approaches for the treatment of this disease are chemotherapy.
radiotherapy. hormone theragy. and surgery. Comventional pharmacological treatments cause many harmil side effects in patients. To improve the
quality of Ife of breast cancer patients. researchers have sought altemative adjvant treatment strategies. To assess the effects of fungi and other
basidiomycates Agaricales on the co-adjuvant treatment of breast cancer, we conducted a iterary review of the available scientific evidence. We
selected aticles published in refereed jouals from 1390 10 2011 in Mediine, Lilacs, CAPES. Scielo. and Pubmed. Articles written in English
Spanish, and Portuguese were reviewed. We used the following descriptors: Agaricales, medicinal mushroom/fungus, breast cancer, dietary
supplementation. synonyms. and related terms. The pharmacological eflects of nutritional and medicinal mushiooms have been reported in several
experimental clinical studies and have shown promising results in the adjuvant treatment of breast cancer. Adjuvant treatment with mushrooms is
associated with improvements in the immunological and hematologic parameters of breast cancer. as well as i the qualty of e of these patients
Randomized clinical studies are needed to elucidate the possible mechanisms of action and clinical benefits of these fungi with respect to sunival
time, disease progression, and metastasis in breast cancer

11 Free PMC Article
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Table 3 - The results of clinical studies using Agaricales and other medicinal fungi for dietary supplementation and
adjuvant treatment in patients with breast cancer.

Reterences Mushroom Species | Active Principle Target Grop Results

Gennari et al. (2000 | Agaricus sylvaticus Mushroom Capsule 1 patient with breast 1 the number of NK cells and CD 56 .
lcancer and lung metastasis|  total remission of kung metastasis 1.6 Qid

Secerst “Agericis blazel Mabvoom tea | 5 stage Vi breast cancer T the number of MK cell

200’ patients simdte o i e 10meg qd

Table 2 - The effects of Agaricales mushrooms and other medicinal fungi on breast cancer: experimental studies in
animals, in vivo and in vitro.

References.

Mushroom speces Targt GroupTumer Resuls
&“b‘fv‘ o Aganicus bisporus Breast cancer cells | aromatase enzyme activity, tumor cell proliferation and
Qoo estrogen production

Dastl Seast cancrcells OACET) |4 prfferon of umor el (i D)
oo st cancr <ol OET) ||y ol proeration and tumor gowth
oo <+ Agaricus blszei fresst cancer clls | cell profferation

Takimoto e al.
(2004

Nalve BALBIC and meth A-
bearing BALB/c mice.

1 natural kiler activity of spleen cefls in nalve BALS/C
mic

Potentiated cytotoxic activity in innate and adaptive

imemunity in meth A-bearing BALB/C mice
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Agaricus bisporus
White Button Mushrooms

Aromatase Inhibition

Chen S, et al.
Anti-aromatase activity of phytochemicals in

white button mushrooms (Agaricus bisporus).

* Cancer Res. 2006 Dec 15;66(24):12026-34.
White button mushroom phytochemicals inhibit

aromatase activity and breast cancer cell

proliferation.

* Grube BJ, Eng ET, Kao YC, Kwon A, Chen S.
e J Nutr. 2001 Dec;131(12):3288-93.
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Agaricus bisporus
White Button Mushrooms

* Jeong SC et al. Macrophage
immunomodulating and antitumor activities
of polysaccharides isolated from Agaricus
bisporus white button mushrooms.

J Med Food. 2012 Jan;15(1):58-65
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1+1>2
3gramsx2>6?

Synergy with Mushroom
Combinations

* Extract of Trametes and Ganoderma (I’m-Yunity-Too)
combined is more active in inducing apoptosis of
leukemia cells compared to Trametes (I’m-Yunity) alone,
based on expression of caspase 3 and Bax

* Ethanolic extracts of the combination were more anti-
proliferative and induced apoptosis more, compared to
aqueous extracts: more down-regulation of
phosphorylation of Rb and increased poly(ADP-ribose)
polymerase (PARP)

* Hsieh TC, Wu JM. Regulation of cell cycle transition and induction
of apoptosis in HL-60 leukemia cells by the combination of
Coriolus versicolor and Ganoderma lucidum. Int J Mol Med. 2013
32(1):251-7.

26



Maitake and Shiitake

* Beta glucans of both were compared to either
mushroom alone

* Measures of phagocytosis, NK cell activity, IL-6,
IL-12, IFN-gamma and CRP

* Combination was strongest, followed by shiitake
on its own

* Vetvicka, V. and Vetvickova, J. Inmune-enhancing effects of
Maitake (Grifola frondosa) and Shiitake (Lentinula edodes)

extracts. Annals of Translational Medicine Vol. 2, No. 2 (2014):

14.

7/13/16

Dosage

* Most human trials found effectiveness with
6gm orally/day, taken either as 2 gm tid or 3
gm bid

Pioneering studies of IV injection of soluble or
particulate glucan have documented
significant regression of in vivo models of
mammary cancer and melanoma in mice

— Di Luzio et al.

Fruiting body or mycelial extracts?

* Simultaneous presence of different products
may elicit multiple stimulatory activities and
enhanced immunomodulatory effects.
(Vannucci et al. 2013)

* Some producers are using mycelial extracts
rather than or in addition to fruiting body
extracts

* Most clinical research has focused on fruiting
body extracts
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Fruiting Body vs. Mycelial Extracts

active constituents in mushrooms principally beta-D-
glucans, secondarily triterpenoids and ergosterol.

Starch is utilized as an indicator of adulteration.

Analytical methods that quantify active compounds
demonstrate mushrooms fruiting bodies are high in
beta-D-glucans and very low in starch.

Mycelium produced on cereal grains is low in beta-D-
glucans and high in starch.

Ergosterol analysis shows the actual amount of fungal
material in the products.

www.nammex.com 2014:1-27
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Ergosterol

Ergosterol has antitumor and antioxidant
properties, and is a precursor to vitamin D2
— Exp Biol Med. 2004 229:393-406

When exposed to sunlight (UVB), mushrooms
as well as human skin convert ergosterol to

ergocalciferol (provitamin D2).
— DermatoEndocr. 2013 5;1:165-176

Triterpenoids

Mushrooms grown on natural substrates contain
precursors that yield secondary metabolites such as
triterpenoids whereas mycelium produced on cereal grains
lack such precursors.

In addition to playing complementary role with beta-
glucans in immune system activation, triterpenoid actions
are hepatoprotective, lipid lowering, antioxidant, inhibition
of histamine release and anti-inflammatory.

Triterpenoids are lipids, e.g. ganoderic acids, responsible
for the bitter taste of reishi and this bitterness can be used
as a quick method of determining the quality of a reishi
product.

Int Immunopharm. 2009 9:1272-1280
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Beta-D-glucans

Beta-D-glucans are polysaccharide structural
component of the cell walls of mushrooms,
mycelium, yeast, certain bacteria, and cereal
grains.

Unique structural differences of beta-D-glucans
determine medicinal activity and explain why
fungal beta-glucans are more active than cereal
beta-glucans.

JHem Onc. 2009 2:25

7/13/16

Beta-D-glucans

Beta-glucans activate or potentiate both innate and adaptive
immune responses and have been described as “biological
response modifiers” and “host defense” potentiators.
Beta-glucans increase the number and functional activity of
macrophages, Natural Killer cells, and other subclasses of T-cells.
Beta-glucans are not degraded by digestive enzymes and pass
intact into the small intestine where they activate specific beta-
glucan receptor sites.

The immunological potentiation is not only anti-cancer but also
increases protection against viral, bacterial, fungal and parasitic
infections.

Exp Biol Med. 2004 229: 393-406

Int J Med Mushrooms. 1999 1:69-80

Beta glucans

* Beta glucans and protein-bound beta glucans

are responsible for the medicinal properties of
mushrooms and mycelia.

Lentinan, a pure (1->3)beta- D-glucan [e], is
extracted from shiitake mushroom Lentinus
edodes .

PSK and PSP are protein-bound beta-glucans
derived from the fermentation of Trametes
mycelium.
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Mushrooms have few quality control

standards

* The natural product market contains many fraudulent
mushroom products, particularly spiked
polysaccharides that manufacturers blend in.

* DNA identification is not an accurate or appropriate
method for finished products

* Companies need to work with suppliers to test the raw
liquid material to determine what the excipient/carrier
content will be at the spray powder stage.

« Unfortunately, excipient starches test the same as
polysaccharides. Most of the industry does not realize
this and purchases inferior raw materials.

7/13/16

Mushrooms for Specific Cancers

Cancers Indicated Mushrooms Reference

Breast Trametes, Ganoderma, Torkelson et al, 2012
Agaricus sylvaticus, Gonul et al, 2015
Grifolia

Colorectal Trametes, Ganoderma, Ohwada, et al, 2006
Grifolia

Gastric Trametes Eliza et al, 2012

GYN Ganoderma Suprasert, et al, 2014

Hepatocellular Agaricus, Ganoderma,Len | Li et al, 2015, Matsui2002

Leukemia Agaricus, Gano,Trametes | Hsieh et al, 2013

Lymphoma Cordyceps

Lung Trametes, Gano, Cordyceps | Fritz, et al, 2015

Prostate Trametes Wenner et al, 2012

Advanced cancer

Ganoderma

Gao, et al, 2003

89

Mushrooms and Specific Cancers

Mushroom Cancers Reference
Breast, colon, Hsieh TC and Wu JM, 2013
Ganoderma hepatocellular, leukemia Chen et al, 2006
(+Trametes), prostate, Gonul et al, 2015
sarcoma Loganathan et al, 2014
Liu et al, 2009
Trametes Breast, colon, gastric, Wenner et al, 2012
prostate, leukemia Eliza et al, 2012
(+Ganoderma)
Grifolia Breast, colon Deng et al, 2009

Masuda et al, 2010

Agaricus blazei

Hepatocellular, leukemia

Lee and Hong, 2011 (in vitro)
Li et al, 2014 (mice)

Cordyceps
Lentinula

Lung, lymphoma
Hepatocellular

Matsui et al, 2002
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Mushrooms and Chemotherapeutic Agents

7/13/16

Cl apeutic agent i Mushroom References (mostly in vitro)
Trastuzumab Trametes Lu et al, 2011 (also in mice)
Cyclophosphamide Ganoderma Zhu et al, 2007
Cisplatin Ganoderma, Cordyceps, Masuda et al, 2009

Grifolia Yao et al, 2012
Docetaxel Trametes Kinoshita et al, 2009 (human)

Wenner et al, 2012 (animal)

Doxorubicin Agaricus Lee and Hond, 2011

Mushrooms and Vitamin D2

¢ Mushrooms as well as
human skin create vitamin
D when exposed to sunlight

* Mushrooms are rich in vit D
precursor ergosterol, which
UVB converts to
ergocalciferols, aka
provitamin D2

* Keegan, RH, Lu Z, Bogusz JM,
Williams JE, Holick MF,
Photobiology of vitamin D in
mushrooms and its bioavailability
in humans. 2013. Dermato-
Endocrinology 5:1, 165-176;

Here’s How to Do It

1) Obtain fresh organic shiitake, maitake, button, oyster, shimeji or other mushrooms.

2) On a sunny day in June, July or August, slice the fresh mushrooms. Place them evenly on a tray exposed directly
to the sun from 10 am to 4 pm.

3) Before nightfall, cover the mushrooms with a layer of cardboard to block moisture from dewfall.
4) The next clear day repeat exposure to the sun from 10 am to 4 pm.
5) Remove the mushrooms and finish drying (if necessary in a food dehydrator until they are crispy).

6) When thoroughly dry, store in a glass jar or sealed container. Adding a tablespoon of uncooked rice as a
moisture absorber will help keep the mushrooms dry. The mushrooms should be good for a year or more,
depending upon conditions.

7) Take 10 grams daily per person, about a small handful. Rehydrate in water for one hour. The mushrooms will
swell. Then cook as desired.

- See more at: http://www.fungi.
d.html#sthash.u5GyOnHU.dpuf
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Psilocybe cyanescens: Magic mushrooms
Psychedelic medicine: a re-emerging
therapeutic paradlgm. CMA) Sept 8, 2015

Arch Gen Psyehiatry 2011 Jan88(1):71-8. dot 10.100Varehgenpsychiatry 2010.116, Epub 2010 Sep &

Pilot study of psilocybin treatment for anxiety in patients with advanced-stage cancer.
Grob CS, Danforth AL, Chopra GS, Hagerty 1, McKay CR, Halberstadt AL, Greer GR

Author information ¥

Abstract

CONTEXT: Researchers conducted extensive investigations of hallucinogens in the 1950s and 1960s. By the early
19705, however. political and cultural pressures forced the cessation of all projects. This investigation reexamines a
potentially promising clinical application of hallucinogens in the treatment of anxiety reactive to advanced-stage

OBJECTIVE: To explore the safety and eficacy of psilocybin in patients with advanced-stage cancer and reactive
anxiety.

DESIGN: A double-blind, placebo-controlled study of patients with advanced-stage cancer and anxiety, with
subjects acting as their own control, using a moderate dose (0.2 mg/kg) of psilocybin

SETTING: A clinical research unit within a large public sector academic medical center
PARTICIPANTS: Twelve adults with advanced-stage cancer and anxiety

MAIN OUTCOME MEASURES: In adtion to monitoring safety and subjective experience before and during
experimental treatment sessions, follow-up data including results from the Beck Depression Inventory, Profile of
Mood States, and State-Trait Anxiety Inventory were collected unblinded for 6 months after treatment

RESULTS: Safe physiological and psychological responses were documented during treatment sessions. There
were no clinically significant adverse events with psilocybin. The State-Trait Anxisty Inventory trait anxiety subscale
demonstrated a significant reduction in anxiety at 1 and 3 months after treatment. The Beck Depression Imventory
revealed an improvement of mood that reached significance at § months; the Profile of Mood States identified mood
improvement aher treatment with psilocybin that approached but did not reach significance.

CONCLUSIONS: This study established the feasibity and safety of administering moderate doses of psilocybin to
patients with advanced-stage cancer and anxiety. Some of the data revealed a positive trend toward improved mood
and amxiety. These results support the need for more research in this long-neglected field

TRIAL REGISTRATION: clinicaltrials gov Identifier. NCT00302744
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Psychopharmacologist
Roland Griffiths
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Johns Hopkins Study of Psilocybin in Cancer Patients
Investigators: Roland Griffiths PhD, William Richards PhD, Matthew Johnson, Ph.D., Una McCann, M.D.

Sponsor: Heffter Research Institute, Riverstyx Foundation

Contact: Roland Griffiths, PhD

This study is being done to find out if psilocybin can produce personally and spiritually meaningful experiences in
cancer patients, thereby extending findings from an earller study in our laboratory with healthy volunteers. This could

be important because spirituality has been with increased coping and
in serious illness. The study will enroll about 44 peaple, who will receive careful preparation and 2 sessions in which
they will receive psilocybin. Structured guidance will be provided during the session and afterward to facilitate
integration of the experiences.

To learn more about this study, visit the study website: http:/Mww.cancer-insight.org

New York University Psilocybin and Cancer Study
Investigators: Stephen Ross MD; Anthony Bossis PhD; Jeffrey Guss MD

Sponsor: Heffter Research Institute
Contact: Gabrielle Agin-Liebes or Tara Malone at (646) 641-2000

This is & double-blind, placebo-controlled pilot study that will assess the efficacy of psilocybin on psychosocial
distress, with the specific primary outcome variable being anxiety associated with cancer. Secondary outcome

measures will ook at the effect of psilocybin on symptoms of pain )
distress, attitudes toward disease progression, quality of life, and states of

For more information about this study, go to http:/Awww.nyucanceranxiety.org/
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Research Challenges in Cancer
Mycotherapy

* Need for more well-designed randomized,
placebo-controlled trials

* Varying delivery methods and types of
mushroom extracts used

* Animal studies often use intra-peritoneal
injection of purified mushroom extract making
it difficult to translate dosage and form into
human studies

7/13/16
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