Species Fact Sheet for Reishi, or Ling Zhi, a Fungus
Taxonomy:
Kingdom – Fungi



Phylum – Basidiomycota



Class – Agaricomycetes 



Order – Polyporales



Family – Ganodermataceae 


Genus – Ganoderma 



Species – G. lucidum
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Photos:  Above is a young Reishi showing the yellow and white edge. (Photo by Eric Steinert.)  Left is a mature Reishi, more scalloped and without light edges.  (Photo taken by Raija Tuomainen.)

Physical Description:  Reishi is a kidney-shaped shelf fungus with pores instead of gills on its underside.  The upper surface is shiny and dark red.  When it is young it has a yellow and white edge and a relatively smooth upper surface.  As it matures, the entire upper surface is reddish brown and more scalloped.  The underside can be white, light orange, or brown depending on fungus age.  The flesh is brown and the fungus produces a brown spore print.  Caps are 2-35cm wide and are usually stalked, with stalks being as long as 25cm.
Habitat & Biogeography:  Reishi grows on the base of trunks of decaying hardwoods or on their stumps and prefers maples, oaks, and chestnuts.  It has a very wide distribution and can be found in the Americas from Canada to Argentina, all through Europe to Siberia, in China, Japan, India, Australia, and Africa.  It generally prefers warmer climates, but is common in the northeastern United States.  The fungus fruits in summer and fall, but in warmer regions can persist through the winter.
Nutrient Acquisition:  When growing on a live tree, Reishi is a parasite, but when on stumps, it is a saprobe.  In either case, like all fungi, Reishi is heterotrophic, obtaining its food and nutrients by digesting organic matter.  The hyphal strands of the fungus grow directly into their food source (the decaying organic matter) and secrete digestive enzymes that breaks down the complex molecules into smaller ones that can then be absorbed directly into the fungal cells.
Reproduction & Life Cycle:  A fungus life begins as a haploid spore that is released by another mature fungus.  The spore is carried by the wind, water, or on an animal and germinates when it is deposited on dead or weakened organic matter.  The spore grows into hyphae, tiny strands of cells that grow through the organic matter.  They hyphae are haploid.  When the weather becomes warmer and dryer (i.e., late summer) and two different hyphae contact each other, one cell from each may fuse together, a process called plasmogamy, but their nuclei remain separate.  This produces a dikaryotic cell.  This dikaryotic cell then divides through mitosis to form a compacted mass of hyphae that is the fruiting body or mycelium, commonly called a mushroom.  In Reishi, this is the actual bracket fungus as seen in the photos.  The mushroom cap contains thousands of hyphal tips where karyogamy, or fusion of the nuclei, occurs.  Each of the tip cells is now diploid and then goes through meiosis to produce four haploid cells.  In Reishi, which is a Basidiomycote, each of these four haploid cells then divides through mitosis to make eight haploid spores.  The spores are then released through the pores on the underside of the cap.
The actual fungus, the hyphae, can exist within a trunk or stump for many years until its food source is depleted.  The fruiting body, however, generally only exists for a few months as it does not survive cold well.  In the warmer climates the fruiting body may survive through the winter.

Ecological Niche:  Like all fungi, Reishi’s role in its community is as a decomposer.  It breaks down the organic matter that has been built up into trees, recycling nutrients to the soil and opening up space for new recruiting individuals.  While mature individuals are too tough to eat, younger fruiting bodies can be nibbled on by squirrels, chipmunks, mice, voles, and deer if better tasting food is difficult to find.
Conservation Status & Human Usage:  Reishi is considered inedible for humans because of its hardness.  Despite this, Reishi is a prized fungus for medicinal purposes, especially in east Asia.  The Chinese name, Ling Zhi, means “mushroom of immortality” and it has been documented in Chinese medicinal books for over 2000 years.  Asians consume Reishi by making teas or infusing wines.  They also make a candy from the wine infusion.  While Reishi is not threatened, because it is only found on 2-3 of every 10,000 mature hardwood trees, the demand for this Chinese super medicine is higher than can reasonably be fulfilled solely by gathering wild mushrooms.  Therefore, cultivation of Reishi has become extensive, especially in Japan, where the fungus is grown on wooden logs or in bottles with wood chips in greenhouses.
Recently the western world has started to realize the potential therapeutic benefits of Reishi.  Research is being conducted on extracts from the fungus and their ability to reduce hypertension, reduce cholesterol, relieve thrombosis and phlebitis, alleviate allergies, dermatitis, asthma, and bronchitis, combat HIV, and prevent the spread of various types of cancers.  Some of the chemicals that have been isolated from Reishi and are being tested include adenosine, R,S-ganodermic, ganasterone, and various glucans and polysaccharides.
Example of Current Research:  Many studies have been conducted using water extracts from Ganoderma lucidum to examine the potential therapeutic effects, but fewer have been conducted with alcohol extracts.  Water and alcohol are able to solubilize and extract different compounds.  Hu et al. (2002) used an alcohol extraction process and then exposed cultured cells from a breast cancer line to various concentrations of the extract.  The number of cells in G1, S, G2, and mitosis were counted for all treatments at twelve hour intervals for two days.  Treatment with the alcohol extract reduced the number of cells in S, G2, and mitosis indicating that the extract reduces cell division rates.  In addition to slowing cell division rates, they also found that the extracts caused chromosome shrinkage in many of the cells, indicating that these cells were going through apoptosis, or cellular death.  When the extracts were tested on healthy, non-cancerous white blood cells, it did not have the same effects meaning that these extracts are potentially promising for use in cancer drug trials as they do not seem to be harmful to healthy cells.
Submitted by Aimee Phillippi, 3 January 2009
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