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Tab 1  Pharmaceutical products containing Ganoderma lucidum spore powder
Productname Manufacturer Dosage form  Category Approval number Date of approval
Ganoderma lucidum spores  Beijing Great Wall Pharmaceuti— Capsule TCM® B20050008 2015-08-07
powder capsule cal Factory
Ganoderma lucidum spores ~ Wuhu Boying Pharmaceutical Capsule TCM B20040035 20150730
powder capsule Technology Co. Ltd
Ganoderma lucidum spores  Beijing huahenghanfang pharma— Capsule TCM B20040033 20150743
powder capsule ceutical Co. Ltd
Ganoderma lucidum spores ~ Wuhu Rendetang Pharmaceuti— Capsule TCM B20040034 2015-0320
powder capsule cal Co. Ltd
" TCM: Traditional Chinese Medicine
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Fig 1 The mechanism of Ganoderma lucidumspore powder in immunomodulation
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Tab 2 Effect of active ingredients of Ganoderma lucidum spore powder on immunomodulation
Classification  Bioactive compounds Immunomodulation effects References
Triterpenoids ~ Ganoderic acid A C2 and D Improvement of immune function in immunocompromised mice Zhang et al "
induced by cyclophosphamide
Ganoderic acid G ( GA-G) Induction of excretion of M1 cytokines by macrophages in mice Liet al
Ganoderic acid Me ( GA-Me) ~ Enhancement of IL2 and IFN-y expression and NK cells activity ~Wang et al >
Ganoderic acid DM ( GA-DM) Enhancement of CD4* T cell recognition to tumor cells JOHNSON
et al @
Polysaccharides GLP20 Stimulation of lymphocyte proliferation promotion of macrophages Liu et al *
to form pseudopodia and enhancement the levels of inflammatory
cytokines
Lzps4d Enhancement of activity of NK cells Jiang et al ¥
GLSWA- Immuno-enhancing activity Wang et al 7
PSG Promotion of the activation and maturation of immature dendritic ~ Jan et al *®
cells
Protein LZ-8 Enhancement of a variety of human immune functions Kino et al Hsu

et al ¥
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Research Progress on Effects and Mechanism of Ganoderma Lucidum

Spore Powder in Immunomodulation

FENG Peng' HU Po’ LI Hui’ GUO Qingdong® HUI Hui*
(1. Nanjing Zhongke Group Co. Lid Nanjing 210008 China 2. Jiangsu Key Laboratory of Cancer Development
and Intervention China Pharmaceutical University Nanjing 210009 China)

Abstract Ganoderma lucidum spore is an oviform germ cell released from the germ cap of Ganoderma lucidum after maturation and
it has all the active substances of Ganoderma lucidum spore. The main active substance in powder of Ganoderma lucidum spore
includes triterpenes and polysaccharides which have a variety of pharmacological functions such as antitumor anti-inflammation
immune regulation and organ protection. In this review the effects mechanisms and related research progress of Ganoderma lucidum
spore powder on immunomodulation are summarized. Literatures on immunomodulation of Ganoderma lucidum spore powder have
been reviewed and its clinical experiment and in vivo data have been described respectively. This paper summarizes the mechanism
of action of Ganoderma lucidum spore powder including the effect of Ganoderma lucidum spore powder on various immune cells the
effect of programmed cell death protein 1 ( PD-) protein and the regulation of gut microbiota. The effective substance composition of
Ganoderma spore powder is classified and analyzed and the listed Ganoderma spore powder products have shown in the
paper. Ganoderma lucidum spore powder has significant immunomodulatory activity and can effectively improve the
immunomodulatory ability of clinical tumor patients and experimental mice. The immunomodulation function of Ganoderma lucidum
spore powder is mainly achieved by regulating immune cells directly or indirectly. Ganoderma lucidum spore powder can promote the
proliferation of lymphocytes enhance phagocytic ability of macrophages promote natural killer cell activation and differentiation of
dendritic cell as well as promote the release of cytokines developing immune regulation ability thereby. In addition Ganoderma
lucidum spore powder can decrease the expression of PD- and controlling gut microbiota. Triterpenoids and polysaccharides play an
important role in immune regulation of Ganoderma lucidum spore powder. The immunomodulatory activity of Ganoderma lucidum
spore powder provides potential application value for enhancing body immunity and resisting tumor which is realized by directly
regulating immune cells and releasing cytokines. This paper indicates the theoretical basis for the drug research and development of
Ganoderma spore powder and its active ingredients.

Key words Traditional Chinese medicine Ganoderma lucidum spore powder Immunomodulation Immunocyte Pharmacological

effects Mechanism Research progress



