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Anticancer Medicinal Mushrooms Can Provide 
Signifi cant Vitamin D2 (Ergocalciferol)
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Studies since 1966 have documented antitumor ac-
tivities by the β-glucan and triterpene components 
of numerous Basidiomycetes mushrooms. However, 
these active ingredients may not explain all of the 
observed pharmacologic eff ects. To date, the poten-
tial pharmacologic role of vitamin D₂ (ergosterol) 
in medicinal mushrooms has not been examined. 
Vitamin D₂, when transformed by the liver into the 
potent vitamin D₃, is a seco-steroid that, like thyroid 
hormone, binds to a specifi c receptor within the su-
perfamily of nuclear receptors for steroid hormones. 
Th e vitamin D nuclear receptor is found not only on 
intestine, bone, liver, and kidney tissues but also on 
lymphocytes, monocytes, and macrophages as well as 
hematopoietic, skin, muscle, heart, pancreas, adrenal, 
brain, reproductive, lung, pituitary, thyroid, and car-
tilage tissues. Vitamin D₃ regulates gene expression 
for multiple physiological functions, including those 
for the central nervous system and immune system. 
Th is study tested the hypothesis that in mushroom 
species with documented anticancer activity, mush-
room ergosterol exposure to UV-B energy from sun 
drying signifi cantly increases vitamin D₂ content.

Th ree specifi c medicinal mushroom species with 
strain-specifi c documented chains of custody were 
grown under standard conditions indoors. Fruiting 
bodies were harvested and dried indoors by commer-
cial dryers or outside under the summer sun for 6–8 
hours. Th e products were then subjected to standard-
ized HPLC analysis in conformity with the Offi  cial 
Methods of Analysis of AOAC International (2000) 

17t Ed., AOAC International, Gaithersburg, MD, 
USA, Offi  cial Method 982.29 (Modifi ed).

Ganoderma lucidum (W.Curt.:Fr.)Lloyd (Reishi), 
Lentinus edodes (Berk.) Singer (Shiitake), and Gri-
fola frondosa (Dicks.:Fr.) S.F.Gray (Maitake) dried 
indoors demonstrated D₂ content of 6, 134, and 
460 IU per 100 grams, respectively. When dried by 
sunlight outdoors, the D₂ content increased to 2760, 
21,400, and 31,900 IU per 100 grams, respectively.

Th ese data have three important implications. 
Fırst, the potential vitamin D₂ content of anti-
tumor medicinal mushrooms must be considered 
as a confounding factor in mushroom research. 
Vitamin D₃ stabilizes chromosomal structure and 
prevents DNA double-strand breaks induced by 
either endogenous or exogenous factors. Vitamin 
D₃ induces cell cycle arrest, promotes diff erentia-
tion, and induces apoptosis. Vitamin D₃ acts as an 
antiproliferation agent against many cancers, includ-
ing breast, prostate, colon, and bladder. In addition, 
vitamin D₃ inhibits both tumor invasion and tumor 
angiogenesis.

Second, sun-exposed mushrooms may be an ex-
cellent dietary response for addressing the signifi cant 
world-wide incidence of vitamin D defi ciency. In-
adequate vitamin D status not only places people at 
risk for osteoporosis, but appears to be a signifi cant 
risk factor for development of cancer. For many can-
cers, a signifi cant inverse correlation exists between 
mortality rates and UV-B radiation exposure. For 
example, the risk of fatal breast cancer in the major 






