Editorial Note

Mushrooms – From Cuisine to Clinic
Jan Martel1, David M. Ojcius1,2, Hsin‑Chih Lai1,3,4,5, John D. Young1,6,7,8
From the 1Center for Molecular and Clinical Immunology, College of
Medicine, Chang Gung University, Taoyuan, Taiwan; 2Health Sciences
Research Institute, University of California, Merced, California, USA;
3
Department of Medical Biotechnology and Laboratory Sciences, College
of Medicine, Chang Gung University, Taoyuan, Taiwan; 4Research Center
of Bacterial Pathogenesis, College of Medicine, Chang Gung University,
Taoyuan, Taiwan; 5Department of Laboratory Medicine, Chang Gung
Memorial Hospital at Linkou, Taiwan; 6Chang Gung Biotechnology, Taipei,
Taiwan; 7Biochemical Engineering Research Center, Ming Chi University of
Technology, New Taipei City, Taiwan; 8Laboratory of Cellular Physiology and
Immunology, Rockefeller University, New York, USA

W

hile sautéed Portobello mushrooms are popular
as side‑dishes and are a key ingredient in many
main‑course recipes, the possibility that mushrooms could
be used to treat human diseases is viewed with suspicion by
many Westerners, including Portobello‑loving Italians. Yet,
mushrooms have been used for centuries by Asian people to
improve health and enhance longevity.
Recent studies indicate that mushrooms such as
Ophiocordyceps sinensis, Ganoderma lucidum, Agaricus
blazei Murrill, and Antrodia cinnamomea produce a broad
range of beneficial effects on cultured cells, laboratory animals,
and humans. They protect against infection, cancer, diabetes,
and liver damage; they enhance energy and lower cholesterol
levels.[1‑3] In addition, the more common white button mush‑
room (Agaricus bisporus), available in major supermarkets
throughout the world, can enhance natural killer cell activity[4] and reduce breast cancer risk.[5]
From the perspective of Western medicine, it is worth noting that various
bioactive compounds have been isolated from fungi, including the antibiotic penicillin,
the immunosuppressant compound cyclosporin, and the cholesterol‑lowering drug
lovastatin. In addition, more than 30 mushroom extracts and fungal compounds are
currently being investigated in clinical trials by the National Institutes of Health in the
US.[6] Given that only about 10% of fungi have been studied so far, and few of them
have been characterized with regards to health benefits, it is likely that new active fungal
compounds will be discovered in the future.
In this issue of Biomedical Journal, Paterson and Lima[7] suggest that Asian countries
have a head start in the study of medicinal mushrooms, compared to the rest of the world. For
instance, the Chinese pharmacopeia lists more than 100 mushroom species for medicinal use,
and fungal polysaccharide extracts have been used for over three decades as an adjuvant in
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cancer chemotherapy in Japan, China, and South Korea. Paterson and Lima describe in detail the beneficial properties of
mushrooms on human health, focusing mainly on immunomodulatory and anticancer activities.
In the second featured article,[8] Wasser describes the wide variety of medicinal mushrooms and emphasizes their
extensive range of biological effects, summarizing information about 700 species of mushrooms and their bioactive
compounds. The author notes that around 400 clinical trials have been performed to evaluate the effects of fungal
extracts and compounds on various diseases, and more than 50,000 scientific studies and 15,000 patents on medicinal
mushrooms have been produced so far. Wasser summarizes the results of these studies and goes on to describe the
unsolved challenges in the field, such as issues related to the classification and standardization of fungal extracts.
With interest in medicinal mushrooms being on the rise in recent years in both East and West, we expect that this topic
will attract the attention of researchers and clinicians of a broad range of backgrounds. With this information in mind, it
might also be tempting to add more shiitake and chanterelle to the dishes on our plates.

REFERENCES
1.

Smith JE, Rowan NJ, Sullivan R. Medicinal mushrooms: A rapidly developing area of biotechnology for cancer therapy and other bioactivities.
Biotechnol Lett 2002;24:1839‑45.

2.

Lindequist U, Niedermeyer TH, Jülich WD. The pharmacological potential of mushrooms. Evid Based Complement Alternat Med 2005;2:285‑99.

3.

El Enshasy HA, Hatti‑Kaul R. Mushroom immunomodulators: Unique molecules with unlimited applications. Trends Biotechnol 2013;31:668‑77.

4.

Wu D, Pae M, Ren Z, Guo Z, Smith D, Meydani SN. Dietary supplementation with white button mushroom enhances natural killer cell activity
in C57BL/6 mice. J Nutr 2007;137:1472‑7.

5.

Zhang M, Huang J, Xie X, Holman CD. Dietary intakes of mushrooms and green tea combine to reduce the risk of breast cancer in Chinese
women. Int J Cancer 2009;124:1404‑8.

6.

Available from: http://clinicaltrials.gov/ct2/results?term=mushroom [Last accessed on 2014 Nov 18].

7.

Paterson RR, Lima N. Biomedical effects of mushrooms with emphasis on pure compounds. Biomed J 2014;37:357-68.

8.

Wasser SP. Medicinal mushroom science: Current perspectives, advances, evidences, and challenges. Biomed J 2014;37:345-56.

Biomed J   Vol. 37   No. 6
November - December 2014

