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Study on the mechanism of Ganoderma lucidum inhibiting Treg cell
function in the mouse tumor microenvironment
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Development Laboratory for Fungal Medicinal Systems, Research on the Quality of Chinese Medicinal
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Abstract; To investigate the possible mechanism of Ganoderma lucidum inhibiting tumor, the H22
tumor-bearing mice were treated with triterpenoids, polysaccharides and their mixture separately. The
tumor weight and volume were measured, and the proportion of Treg cells in tumor tissues was detected
by flow cytometry. The expression level of CCL22,CCR4 and FOXP3 were detected by RT-PCR. Im-
munohistochemical staining was used to detect the expression level of FOXP3 protein, ELISA was used
to detect the cytokine content of IL-10, TGF-1 and IL.-2. The results showed the tumor inhibition rate
in the mixture group(47. 8%) was significantly higher than that in the triterpenoid group (21.4%) and
the polysaccharide group (30.8%) . The proportion of Treg cells of the mixture group (1. 93%) in the
tumor microenvironment was significantly lower than that in the triterpenoid group (3. 04%) and poly-
saccharide group (2.18%). The levels of FOXP3, 11.-10, TGF-81 and related mRNA were significantly

reduced in Ganoderma lucidum groups. Meanwhile, the I1.-2 level was increased in Ganoderma lucidum
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groups. Therefore, Ganoderma lucidum can inhibit Treg cell function by reducing the infiltration of

Treg cells into tumor tissue and inhibiting cytokine secretion in the mouse tumor microenvironment.

Meanwhile, Ganoderma lucidum can increase the level of IL-2 in the tumor microenvironment to promote

an anti-tumor immune response. Besides, the combination of triterpenoids and polysaccharides may have

a synergistic effect.
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Sz % AR ) &, 1 | Thermo Scientific 23 .
ELISA &R & ¥ B B A RHCA IR A

s bt FOXP3 £ i Behi iR [ 96 RED 24 ).
Z R W A 254 AR FRA AL SRR E
W A b s R RBHE A BRA FL A R A
SRS A BR FL HAYHE AR A
#HRH Ak Tk

2.2 F &
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5, SPF 2, e, (A H 18~22 g, U1 h B2y
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25 mg /NRIEEH LU A 0. 5 mL Trizol 513 4%
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Fig. 2 Triterpene standard curve
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x1 MNRECEERMEE(n=20,2£S)
Tab. 1 Tumor weight and tumor inhibition rate in mice (n
=20,z+£S)
T RE/e R/ %
X HRZH / / 3. 94+0. 49 -
=i 90 / 3.09+0. 8344 21,4
EZ2 i / 43 2.75+0.87*4  30.8
Bofhgl 90 43 2.06+0.32**  47.8
T SRR ER, R P<<0. 05, " * IR P<<0. 01; 5l
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MO,
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FEF R Aud
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Fig. 3 Tumor growth curve
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Tab.2 Treg cell ratio in mouse tumor microenvironment
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qp P IR o0
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S B A G E L (P<0. 01), it fh 240 1Y
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Fig. 4 FACS analyses of Treg cell ratio in mouse tumor microenvironment
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Fig. 6 Cytokine content in mouse tumor tissue
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Fig. 7 Expression of FOXP3 protein in mouse tumor microenvironment
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FOXP3 & = AT =i 4 f 2 ph, Horp
U SR 25 5 5A Geih 2 3 L (P<<0. 05).
ZERFR, R 2 =AE I HERE AR/ BUR 4121
t FOXP3 25 A 1 £ 35, ~ H B4 25 B A Y A

Fz3 INEMIEHELR FoxP3 FHAFEFHITER (n=6,2
+SD)
Tab. 3 Average optical density of FoxP3 in mouse

tumor tissue

2H 5 OD(x+SD) % i/ (pg/mlL)
Xf R ZH 0. 2156+0. 0083
= 0. 20374-0. 0078 *
2 0. 2074=0. 00822
[ | 0. 2016+0. 0089 * *

L EXTRAAM L, « FR P<<0. 05, x x Fx P<0.01; 5
BOfA2 Fhds, & Fm P<<0. 05.
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HERfEE /N AL 2 A R-2(DL-2) , JF 4 e A AR
205 (NKO 21 i 7y S 8 36 PE). Treg 40 M 32 2 3%
MHLE CD25, 2 &R 2 321K o 5 (IL-2R0) , fEZE
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