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Distribution and pattern of Triterpenoids in the Genus
Ganoderma and the Physiological Activities on
Hepato-protection and HL-60 Cell Line
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To distinguish among the known over 50 recorded species in the genus Ganodenna
by morphological characters of either mycelia or fruiting bodies usually leads to an
ambigous result. In the present study, 64 strains of Ganoderma from Culture
Collection and Research Center (CCRC) and the fruiting bodies cultivated by Taiwan
Agricultural Research Institute (TARI) were used for analysis by HPLC and TLC. The
taxon of the strains include: G. neo-japonicum, G. formosanum, G. australe, G.
calidophilum, G. mastoporum, G. weberianum, G. pfeifferi, G. resinaceum, G.
lucidum, G. subamboinense var. laevisporum, G. boniense, G. tropicum, G.
fornicatum, G. tsugae, G. curtisii, G. lobatum, G. mirabile, and G. oerstedii. Ethanol
extracts of these fruiting bodies were used for the analysis and ganoderic acid B and
ganoderic acid C2, both known as hepato-protective triterpenoids, were employed
as external standards for the analysis. From the patterns of HPLC and TLC, 18
groups (A to R) were classified with the contents of ganoderic acids B and C2
determined in each group and the result was in good agreement to that from
inter-fertility test carried out by TARI.

Carbon tetrachloride (CCl4) induced liver damage in mice was used as an animal
model to evaluate hepato-protective effect of the three doses of the 18 ethanolic
extracts (total 30 mg/kg of mouse) orally administrated with an interval of 4 hours.
It indicated that the extract of M group (G. tropicum ) manifested the strongest
effect by lowering SGOT and SGPT values and also showed prominent repair effect
to the hepatocytes around central veins. HL-60 cell line, an acute leukemic cell
culture was employed as an in vitro model for the effect of the triterpenoid
containing extracts on cell differentiation and proliferation. The cell behaviours,
including phagocytosis, NBT reduction, surface marker, change in morphology, cell
growth curve, survival rate, cell proliferation and cell cycle of HL-60 , with retinoic
add as positive control, were observed or analyzed by microscopy or flow cytometry.
It revealed that in the treatment of G. weberianum (F, 50 pug/ml), G. lucidum (I, 50
kg/ml) G. tsugae (O, 50 kg/ml), G. tsugae (P, 50kg/ml), G. lobatum (Q, 0.5 &: 5
kg/ml) and G. mirabile (R, 0.5 & 5 kg/ml) showed significant enhancement of
phagocytosis and NBT reduction. Further study on expression of myeloid-spedfic
differentiate antigens (CD11b and CD14 ) indicated the extract of G. weberianum (F,
50 kg/ml) slightly induced HL-60 cells to differentiate to mature granulocyte and G.
lucidum (K, 50 pug/ml), G. tsugae (O, 50 pg/ml), G. lobatum (Q, 0.5 & 5 ug/ml) also



mildly (p<0.05) induced HL-60 cell to differentiate to monocytes. In addition, the
extracts of G. resinaceum (G, 50 ug/ml) and G. mirabile (R, 50 pg/ml) strongly
suppressed the survival rate and proliferation. The extracts of G. resinaceum (G, 50
pg/ml), G. lucidum (K, 50 ug/ml) and G. tropicum (M, 50 ug/ml) severely changed
cell behaviour during the stages of cell cycle. Certain compounds in the crude

extracts are proposed to be responsible for cytotoxicity to the cell line.



