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Scien&fic	Name	 Common	Name	 Specific	
Cons&tuent	

Type	of	Cons&tuent		

Agaricus	blazei	 Agaricus	 	β-D-glucan	 Polysaccharide	
	

Ganoderma	lucidum	 Reishi,	lingzhi	 Ganoderic	acid	
Danoderiol	
Danderenic	acid	
Lucidenic	acid	
GLPS	

Protein	
Protein	
Protein	
Protein	
Polysaccharide	

Cordyceps	sinensis	 Cordyceps,	
caterpillar	
mushroom	

Adenosine	
Cordycepin	

NucleoJde	
NucleoJde	

Trametes	versicolor	
(formerly	Coriolus)	

Turkey	tail	 PSP	
PSK	

Polysaccharide	pepJde	
Polysaccharide	pepJde	

Grifolia	frondosa	 Maitake	 Grifolan	
D-fracJon	
MD-fracJon	

Polysaccharide	
Polysaccharide	
Polysaccharide	

Len;nula	edodes	 Shitake	 AcJve	Hexose	
Correlated	
Compound	
(AHCC)	

Polysaccharide	
	
Adapted	from	Guggeheim,	
Wright,	Zwickey	2014	
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Medicinal	Mushrooms:	Overview	

•  ProperJes:	immunosJmulaJng,	
anJmicrobial,	anJ-inflammatory,	cardio-
protecJve,	anJ-diabeJc,	hepato-
protecJve	and	anJ-cancer	
•  ImmunomodulaJng	effects	on	Natural	
Killer	cells,	dendriJc	cells,	T	lymphocytes,	
macrophages	and	hematopoieJc	stem	
cells		

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)	
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Mushrooms	&	Cancer	

•  Research	has	demonstrated	potent:		
– AnJneoplasJc	properJes	
– RegulaJon	of	tumor	genes	
– Decrease	in	tumor	angiogenesis	
–  Increase	in	malignant-cell	phagocytosis		
– Chemo-sensiJzing		
– ProtecJon	against	chemo-induced	bone	marrow	
suppression		

β-glucans		

•  Mushroom	polysaccharides	are	primarily	responsible	
for	the	potent	immunomodulaJng	effects	

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

•  Fungal	polysaccharides	include	chiJn,	cellulose,	β-
glucans	(eg	lenJnan,	grifolan,	kresJn	[PSK])	and	α-
glucans	(eg	glycogen),	or	polysaccharide-protein	
complexes	

•  Specific	receptors	for	glucans	on	immune	cells	
•  Vannucci	L	et	al.		ImmunosJmulatory	properJes	and	anJtumor	acJviJes	

of	glucans	(Review).	Int	J	Onc	2013.	43:	357-364,	2013	
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β-D-glucan	receptors	on	immune	cell	

•	 		

Immune	AcJvaJon	Induced		
by	Beta-glucans		
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Specific	effects	of	β-D-glucans	on	the	
immune	system:		

•  Increased	number	of	circulaJng	NK	cells	and	increased	NK	cell	
acJvity	

•  Increased	anJmicrobial	acJvity	of	monocytes	and	neutrophils	
•  Enhanced	funcJonal	acJvity	of	macrophages	(inducing	NO	

producJon)	
•  SJmulaJng	proliferaJon	of	monocytes	and	macrophages	
•  SJmulaJng	producJon	of	pro-inflammatory	molecules	such	

as	complement	components,	TNF-alfa,	IL-2,	IFN-gamma	
•  Enhanced	phagocytosis	of	neutrophils	
•  Increased	number	of	leukocytes	
•  InducJon	of	acJvaJon	of	NFkB-like	nuclear	transcripJon	

factor	
	

LimitaJons	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	publicaJons	used	zymosan,	which	is	a	
mixture	of	chitoxan,	Beta-glucans	and	cell	wall	parJcles.	

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

•  No	well-characterized	methods	either	qualitaJvely	or	quanJtaJvely	
are	currently	available	for	assessing	and	comparing	Beta-glucans	
from	different	sources	

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

•  The	exact	immunological	acJons	and	signaling	pathway	induced	by	
Beta-glucan	are	sJll	unclear	and	have	to	be	further	defined.			

Dietary	mushroom	intake		
and	cancer	risk	
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Trametes	(Coriolus)	versicolor	
Turkey	tail		
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Trametes	and	Lung	Cancer	
•  Fritz	H1,	Kennedy	DA2,	Ishii	M1,	Fergusson	D3,	Fernandes	R2,	Cooley	K2,	Seely	D4.	Polysaccharide	

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

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-1	and	TNF-alpha	significantly	decreased	
•  CD4:CD8	T	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%)	
	

•  Gao	Y,	et	al.		Effects	of	ganopoly	(a	Ganoderma	lucidum	polysaccharide	extract)	
on	the	immune	functions	in	advanced-stage	cancer	patients.	Immunol	Invest.	
2003	Aug;32(3):201-15.	
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Ganoderma	and	RadioprotecJon	
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Grifolia	frondosa	
Maitake		

Grifola	frondosa	(Maitake)	
King	of	Mushrooms	

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	II	study.	Cancer	Immunol	
Immunother.	2015	Feb;64(2):237-47	
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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	were:	
•  Afterloading	brachytherapy:	24%	
•  Grifola:	34.9%	
•  BCG:		35.1%	
•  Mitomycin	C:		41.7%	
•  Thiotepa:	52.6%	
•  Control:		64.7%	
•  Yang	D	et	al.	Prevention	of	postoperative	recurrence	of	bladder	cancer:	

a	clinical	study.		Zhonghua	Wai	Ke	Za	Zhi.	1999	Aug;37(8):464-5	
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Len;nula	edodes	
	

Shiitake	
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AHCC	–	mycelium	extract	of	LenJnula	

•  AcJve	hexose	correlated	compound	(AHCC)]		
•  Generic	term	to	describe	a	plant	polysaccharide	
extracted	from	a	liquid	culture	of	
basidiomycetous	mycelia	of	lenJnula	edodes	

•  AHCC	has	immunosJmulaJng	acJvity,	anJcancer	
acJvity,	cancer-prevenJve	acJons	and	can	
prevent	side	effects	during	cancer	chemotherapy	

•  Shigama	K	et	al.	Allevia;ng	effect	of	ac;ve	hexose	correlated	
compound	(AHCC)	for	an;cancer	drug-induced	side	effects	in	
non-tumor-bearing	mice.	J	Exp	Ther	Oncol	2009;8:43-51	

ProspecJve	ConsecuJve	Case	Series	of	
Hepatocellular	Carcinoma	

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

•  Methods:	A	prospecJve	cohort	study	was	performed	from	February	1,	1992	to	
December	31,	2001.	A	total	of	269	consecuJve	paJents	with	histologically	
confirmed	HCC	were	studied.	All	of	the	paJents	underwent	resecJon	of	a	liver	
tumor.	Time	to	treatment	failure	(disease	recurrence	or	death)	and	ten	
parameters	related	to	liver	funcJon	aner	surgery	were	examined.	

•  Results:	Of	the	269	paJents,	113	received	AHCC	orally	aner	undergoing	curaJve	
surgery	(AHCC	group).	The	AHCC	group	had	a	significantly	longer	no	recurrence	
period	(hazard	raJo	(HR),	0.639;	95%	confidence	interval	(CI),	0.429–0.952;	
P=0.0277)	and	an	increased	overall	survival	rate	(HR,	0.421;	95%	CI,	0.253–0.701;	
P=0.0009)	when	compared	to	the	control	group	by	Cox's	mulJvariate	analysis.	

•  Conclusions:	This	study	suggests	that	AHCC	intake	can	improve	the	prognosis	of	
postoperaJve	HCC	paJents.	

•  Matsui	K	et	al.	Improved	prognosis	of	postopera;ve	hepatocellular	carcinoma	pa;ents	when	
treated	with	func;onal	foods:	a	prospec;ve	cohort	study.	J	Hepatol	2002;37:78-86.	
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Inonotus	obliquus	(Chaga)	

Inonotus	obliquus	(Chaga)	
•  No	published	human	trials	
•  Cell	studies:	

–  Colorectal:		Kang	JH.	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		

•  Kikuchi	Y	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	

20	

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	

Hericium	erinaceus	(Lion’s	Mane;	
Yamabushitake)	

•  acJve	against	liver,	colon	and	gastric	cancer	
cells	in	vitro	and	tumor	xenograns	in	mice	in	
vivo	

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

•  Li	G		et	al.	An&cancer	poten&al	of	Hericium	
erinaceus	extracts	against	human	
gastrointes&nal	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	
rats	

•  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	endplates/neuromuscular	junction	in	
extensor	digitorum	longus	muscle	of	rats	in	treated	groups	developed	better	than	in	the	control	
group.	

•  	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	cogni&ve	
impairment	

•  Double-blind,	parallel-group,	placebo-controlled	trial		
•  50-	to	80-year-old	Japanese	men	and	women	with	mild	cogniJve	

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	cogniJve	funcJon	scale	compared	with	the	
placebo	group.		

•  The	Yamabushitake	group's	scores	increased	with	the	duraJon	of	intake,	
but	at	week	4	aner	the	terminaJon	of	the	16	weeks	intake,	the	scores	
decreased	significantly	

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

Hericium	ramosum	(H.	coralloides)	
Comb	Tooth	

•  Oral	administraJon	of	
Hericium	ramosum	mycelia	
significantly	increased	
concentraJons	of	NGF	in	the	
hippocampus	of	intact	mice.		

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

Agaricus	
blazei	
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Hepatoxicity	of	Agaricus	blazei	

	
•  An	AlternaJve	Medicine,	Agaricus	blazei,	May	
Have	Induced	Severe	HepaJc	DysfuncJon	in	
Cancer	PaJents.		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	hepaJJs.	Clinical	Journal	of	
Gastroenterology.	2013.	6:	139-144	

On	the	other	hand….	

•  Agaricus	blazei	Murill	(ABM)	acts	as	an	enhancer	
to	sensiJze	doxorubicin	(Dox)-mediated	
apoptoJc	signaling	via	inhibiJon	of	NFκB	acJvity	

•  ABM,	when	combined	with	low	doses	of	Dox,	has	
the	potenJal	to	provide	more	efficient	
therapeuJc	effects	against	drug-resistant	human	
hepatocellular	carcinoma.	

•  Lee	JS1,	Hong	EK.		Agaricus	blazei	Murill	enhances	
doxorubicin-induced	apoptosis	in	human	hepatocellular	
carcinoma	cells	by	NFκB-mediated	increase	of	intracellular	
doxorubicin	accumulaJon.	Int	J	Oncol.	2011	Feb;38(2):401-8.		
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Agaricus	sylvaJcus	
The	Pinewood	Mushroom	
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1.6g	qid	

10mg	qd	

Agaricus	bisporus	
White	Buyon	Mushrooms	

Aromatase	InhibiJon	

•  Chen	S,	et	al.
AnJ-aromatase	acJvity	of	phytochemicals	in	
white	buQon	mushrooms	(Agaricus	bisporus).	

•  Cancer	Res.	2006	Dec	15;66(24):12026-34.	
•  White	buQon	mushroom	phytochemicals	inhibit	
aromatase	acJvity	and	breast	cancer	cell	
proliferaJon.	

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

•  Jeong	SC		et	al.		Macrophage	
immunomodula&ng	and	an&tumor	ac&vi&es	
of	polysaccharides	isolated	from	Agaricus	
bisporus	white	buQon	mushrooms.	
J	Med	Food.	2012	Jan;15(1):58-65	

1+1	>	2	
3	grams	x	2	>	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.	



7/13/16	

27	

Maitake	and	Shiitake	

•  Beta	glucans	of	both	were	compared	to	either	
mushroom	alone	

•  Measures	of	phagocytosis,	NK	cell	acJvity,	IL-6,	
IL-12,	IFN-gamma	and	CRP	

•  CombinaJon	was	strongest,	followed	by	shiitake	
on	its	own	

•  Vetvicka,	V.	and	Vetvickova,	J.	Immune-enhancing	effects	of	
Maitake	(Grifola	frondosa)	and	Shiitake	(Len;nula	edodes)	
extracts.	Annals	of	Transla;onal	Medicine	Vol.	2,	No.	2	(2014):	
14.		

Dosage		

•  Most	human	trials	found	effecJveness	with	
6gm	orally/day,	taken	either	as	2	gm	Jd	or	3	
gm	bid	

•  Pioneering	studies	of	IV	injecJon	of	soluble	or	
parJculate	glucan	have	documented	
significant	regression	of	in	vivo	models	of	
mammary	cancer	and	melanoma	in	mice	
– Di	Luzio	et	al.			

FruiJng	body	or	mycelial	extracts?	

•  Simultaneous	presence	of	different	products	
may	elicit	mulJple	sJmulatory	acJviJes	and	
enhanced	immunomodulatory	effects.	
(Vannucci	et	al.	2013)	

•  Some	producers	are	using	mycelial	extracts	
rather	than	or	in	addiJon	to	fruiJng	body	
extracts	

•  Most	clinical	research	has	focused	on	fruiJng	
body	extracts	
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FruiJng	Body	vs.	Mycelial	Extracts	
•  acJve	consJtuents	in	mushrooms	principally	beta-D-
glucans,	secondarily	triterpenoids	and	ergosterol.	

•  Starch	is	uJlized	as	an	indicator	of	adulteraJon.	
•  AnalyJcal	methods	that	quanJfy	acJve	compounds	
demonstrate	mushrooms	fruiJng	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			
	

Ergosterol	

•  Ergosterol	has	anJtumor	and	anJoxidant	
properJes,	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	addiJon	to	playing	complementary	role	with	beta-
glucans	in	immune	system	acJvaJon,	triterpenoid	acJons	
are	hepatoprotecJve,	lipid	lowering,	anJoxidant,	inhibiJon	
of	histamine	release	and	anJ-inflammatory.			

•  Triterpenoids	are	lipids,	e.g.	ganoderic	acids,	responsible	
for	the	biyer	taste	of	reishi	and	this	biyerness	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	acJvity	and	explain	why	
fungal	beta-glucans	are	more	acJve	than	cereal	
beta-glucans.	

	
•  J	Hem	Onc.	2009		2:25	

Beta-D-glucans	
•  Beta-glucans	acJvate	or	potenJate	both	innate	and	adapJve	

immune	responses	and	have	been	described	as	“biological	
response	modifiers”	and	“host	defense”	potenJators.			

•  Beta-glucans	increase	the	number	and	funcJonal	acJvity	of	
macrophages,	Natural	Killer	cells,	and	other	subclasses	of	T-cells.	

•  Beta-glucans	are	not	degraded	by	digesJve	enzymes	and	pass	
intact	into	the	small	intesJne	where	they	acJvate	specific	beta-
glucan	receptor	sites.			

•  The	immunological	potenJaJon	is	not	only	anJ-cancer	but	also	
increases	protecJon	against	viral,	bacterial,	fungal	and	parasiJc	
infecJons.	

•  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	properJes	of	
mushrooms	and	mycelia.		

•  LenJnan,	a	pure	(1→3)beta-	D-glucan	[e],	is	
extracted	from	shiitake	mushroom	Len;nus	
edodes	.			

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

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

•  DNA	idenJficaJon	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.			

Mushrooms	for	Specific	Cancers	
Cancers	 Indicated	Mushrooms	 Reference	

Breast	 Trametes,	Ganoderma,	
Agaricus	sylvaJcus,	
Grifolia	

Torkelson	et	al,	2012	
Gonul	et	al,	2015	

Colorectal	 Trametes,	Ganoderma,	
Grifolia	

Ohwada,	et	al,	2006	

Gastric	 Trametes	 Eliza	et	al,	2012	

GYN	
Hepatocellular	
Leukemia	
Lymphoma	

Ganoderma	
Agaricus,	Ganoderma,Len	
Agaricus,	Gano,Trametes	
Cordyceps	

Suprasert,	et	al,	2014	
Li	et	al,	2015,	Matsui2002	
Hsieh	et	al,	2013	
	

Lung		
Prostate	
Advanced	cancer	

Trametes,	Gano,	Cordyceps	
Trametes	
Ganoderma	

Fritz,	et	al,	2015	
Wenner	et	al,	2012	
Gao,	et	al,	2003	

89	

Mushrooms	and	Specific	Cancers	
Mushroom	 Cancers	 Reference	

	
Ganoderma 	 		
	

Breast,	colon,	
hepatocellular,	leukemia	
(+Trametes),	prostate,	
sarcoma 		
	
	

Hsieh	TC	and	Wu	JM,	2013	
Chen	et	al,	2006	
Gonul	et	al,	2015	
Loganathan	et	al,	2014	
Liu	et	al,	2009	
	

Trametes		 Breast,	colon,	gastric,	
prostate,	leukemia	
(+Ganoderma)	
	

Wenner	et	al,	2012	
Eliza	et	al,	2012	
	

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	
LenJnula		

Lung,	lymphoma	
Hepatocellular	

	
Matsui	et	al,	2002	

90	
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Mushrooms	and	ChemotherapeuJc	Agents	
Chemotherapeu&c	agent	 Indicated	Mushroom	 References	(mostly	in	vitro)	

Trastuzumab	 Trametes	 Lu	et	al,	2011	(also	in	mice)	

Cyclophosphamide	 Ganoderma	 Zhu	et	al,	2007	

CisplaJn	 Ganoderma,	Cordyceps,	
Grifolia	

Masuda	et	al,	2009	
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,	buyon,	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	nigh�all,	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	unJl	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	condiJons.	

•  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:	hyp://www.fungi.com/blog/items/place-mushrooms-in-sunlight-to-get-your-vitamin-
d.html#sthash.u5GyOnHU.dpuf	
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Psilocybe	cyanescens:		Magic	mushrooms	
Psychedelic	medicine:	a	re-emerging	

therapeu&c	paradigm.		CMAJ		Sept	8,	2015	
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Psychopharmacologist	
Roland	Griffiths	
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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	onen	use	intra-peritoneal	
injecJon	of	purified	mushroom	extract	making	
it	difficult	to	translate	dosage	and	form	into	
human	studies		


