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In vitro antitumor and immunological activity of Ganoderma lobatum
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Abstract: [Background] Ganoderma lobatum is a species of Ganoderma spp., which can be used as
a medicinal herb in the folk. However, there is no scientific research on the chemical composition
and pharmacological activity of Ganoderma lobatum. [Objective] To explore the medicinal value of
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Ganoderma lobatum, the antitumor and immunological activity of Ganoderma lobatum were studied,
with the Ganoderma lingzhi as a reference. [Methods] Triterpenoids and polysaccharides in the two
species of Ganoderma were analyzed by chemical and instrumental analysis, and their antitumor and
immunological activity were studied. [Results] There were no significantly differences in the contents of
triterpenoids in Ganoderma lobatum and Ganoderma lingzhi, which were 1.14% and 1.21%,
respectively. However, the kinds of triterpenoids in the two species of Ganoderma was distinctive. The
content of polysaccharides in Ganoderma lobatum were slightly higher than that in Ganoderma lingzhi,
which were 3.60% and 2.67%, respectively. Meanwhile, there was a difference in the molecular weight
distribution of polysaccharides in the two fruiting bodies. Both of the ethanol extract had inhibitory
activity on K562 and SW620 cell. Among them, Ganoderma lobatum has a strong inhibitory activity on
SW620 cells with 1Csg of 52.5 pg/mL. Furthermore, both of them aqueous extract could promote RAW
264.7 cells to release NO, which illustrated that both have certain immunological activity. [Conclusion]
Ganoderma lobatum has good antitumor and immunological activity, which could be used as a source of
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raw material for medicinal development.
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Table 1 Contents of total triterpenoids in G. lobatum and

G. lingzhi
i =
Sample Total triterpenoids content (%)
JEERZ G. lobatum 1.14+0.01
JRZ G. lingzhi 1.21+0.03

K2 2MRZEPMESHESE

Table 2 Contents of polysaccharides in G. lobatum and

G. lingzhi
FEf EZ e
Sample Polysaccharides content (%)
JE#ERZ G. lobatum 3.600.10
JZ G. lingzhi 2.67+0.06
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0.04

G. lobatum

0.02 JJ.,UJJJ J J_MU” .
0.00 JM»M‘MAL'LM__’ALM m
020 40 60

0 80 100 min

1 2 #REZEFRY =ihikEE
Figure 1 HPLC analysis of triterpenoids in G. lobatum
and G. lingzhi
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Figure 2 HPSEC spectra of polysaccharides in G. lobatum
and G. lingzhi
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Figure 3 Inhibition on K562 cells’ proliferation by ethanol

extracts from G. lobatum and G. lingzhi
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Figure 4 Inhibition on SW620 cells’ proliferation by
ethanol extracts from G. lobatum and G. lingzhi
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Table 3 1Cs of inhibition to cells” proliferation by ethanol
extracts from G. lobatum and G. lingzhi (ng/mL)
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K562 SW620
JZ21ERZ G. lobatum 174.0 52.5
#Z G. lingzhi 154.5 162.2
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Figure 5 Effects of aqueous extracts from G. lobatum and
G. lingzhi on NO production by RAW 264.7 cells

2 PR K BN RAW 264.7 4IRS NO FOfEEE
FRASAL, R IRZ AR R K S i A2 1A FH
Fliol T2 R . 78 2 iR 2 s KR (500 pg/mL)
YEFT, H NO Rk iAF] 20 pmol/L 245, &
FFRHPEXT AR LPS,
3 WwitE4ik

$ﬁﬁﬁﬁﬁﬁTF o R 2 RN 22
TG PR A S L AN IS LA I B I R R g
P, #Sﬁ&ﬁ?&?m%fzﬁT%&oAm
RATH, JZERZ PR B AR R
G =R A, SRZAE—ENES.
TEZWEAG b, 2 PR 2 HhAsdel . 2RISR stir
B, J2IE R Z SR Z R0 IS PR SR 1
FHAL

FEIE RN, AL, ML
REGHFE . BIRTRE R AR 2 0
TN IEIRZ R 2 AR, (B R 225 SRR AaE i
MIFEL A, R S AE TR A 4343 AT RN 2 LS 56
WFFEIERE A TRA R IRAE . AT 4T T
JZ 1% R =R 2R IR IR UE T AR ST
iR A e e, 2k R 2 A T BN =
. WS T S, DL PR
FALHIRFZE A P 5 B0 TIE

REFERENCES

[1] Wagner R, Mitchell DA, Sassaki GL, et al. Links between

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



824

TEY I8

Microbiol. China

[2

31

(41

(5]

(6]

(71

(8]

[9]

morphology and physiology of Ganoderma lucidum in submerged
culture for the production of exopolysaccharide[J]. Journal of
Biotechnology, 2004, 114(1/2): 153-164

Mohan K, Padmanaban AM, Uthayakumar V, et al. Effect of
dietary Ganoderma lucidum, polysaccharides on biological and
physiological responses of the giant freshwater prawn
macrobrachium rosenbergii[J]. Aquaculture, 2016, 464: 42-49
Wang PY, Zhu XL, Lin ZB. Antitumor and immunomodulatory
effects of polysaccharides from broken-spore of Ganoderma
lucidum[J]. Frontiers in Pharmacology, 2012, 3: 135

Li YB, Wang JL, Zhong JJ. Enhanced recovery of four antitumor
ganoderic acids from Ganoderma lucidum mycelia by a novel
process of simultaneous extraction and hydrolysis[J]. Process
Biochemistry, 2013, 48(2): 331-339

Wu XL, Dai YC, Lin YH. Study on the Ganodermataceae of
China I[J]. Guizhou Science, 2004, 22(2): 27-33,54 (in Chinese)
SN, BRI, MO b E R 2RI A T[]
SR, 2004, 22(2): 27-33,54

Wu XL, Dai YC, Lin YH. Study on the Ganodermataceae of
China I1[J]. Guizhou Science, 2004, 22(3): 34-37,53 (in Chinese)
FRNE, AN, MO, i R R N H A T[]
HMIRLE, 2004, 22(3): 34-37,53

Wu XL, Dai YC, Lin YH. Study on the Ganodermataceae of
China I1[J]. Guizhou Science, 2004, 22(4): 36-40 (in Chinese)
ML, WA, MOTIT. i R R S H A T[]
FMBLE, 2004, 22(4): 36-40

Pharmacopoeia Commission of PRC. Pharmacopoeis of the
People’s Republic of China, vol. I[M]. Beijing: China Medical
Science and Technology Press, 2015: 188-189 (in Chinese)
I By, AR ARSI 2 3B M]. b5t i
=2 R1E AL, 2015: 188-189

Chen RY, Kang J. Chinese Edible Medicinal Fungal
Chemistry[M]. Shanghai: Shanghai Science and Technology
Literature Publishing House, 2016: 92-212,317-328 (in Chinese)
M=, B, hEE MR M]. B BiRR

[10]

[11]

[12]

[13]

[14]

[15]

AR Sk AR, 2016: 92-212,317-328

Yuan MS, Sun PQ. Chinese Mushroom Primary Color Map[M].
Chengdu: Sichuan Science and Technology Press, 2007: 1-552 (in
Chinese)

A, PMEEE. b E R AR R M] S R
JfiAt, 2007: 1-552

Huang NL. China’s Large-Scale Fungal Primary Color Map[M].
Beijing: Agricultural Publishing House, 1998: 93-98 (in Chinese)
AR, KB AE G AR SEM]. JEat o E ROl AR,
1998: 93-98

Feng N, Zhang JS, Tang CH, et al. Effect of aqueous extracts
from Ganoderma fruit bodies harvested at different stages of
development on nitric oxide production by RAW 264. 7 cells[J].
Acta Edulis Fungi, 2010, 17(4): 52-57 (in Chinese)

T, skEhRN, FEAELL, % ARAEFMRE FIAOKEY S
Hb B P[], STE~#, 2010, 17(4): 62-67

Feng N, Zhang JS, Tang QJ, et al. Steroids from fruiting bodies
of Coprinus comatus and their inhibition to tumor cell
proliferation[J]. Mycosystema, 2010, 29(2): 249-253 (in
Chinese)

LA, SRENRS, P, & Bk BT IMPEHEMLEYH
2y S T R A AR bR A0 A TS M R E R 0], AR,
2010, 29(2): 249-253

Liu YF, Zhao Y, Yang Y, et al. Structural characteristics and
hypoglycemic activity of polysaccharides from Coprinus
comatus[J]. Bioactive Carbohydrates and Dietary Fibre, 2013,
2(2): 164-169

Qiao YR, Luo YH, Zhou S, et al. Isolation and purification of
GFP75-2-2B, a polysaccharide from Grifola frondosa fruit
bodies, and its effect on nitric oxide release from macrophages[J].
Acta Edulis Fungi, 2010, 17(4): 48-51 (in Chinese)

TrEW, PR, I, & RAIELHE GFP75-2-2B 325 &
O B A R NO RS2 MR [J]. B4k, 2010,
17(4): 48-51

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



