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Study on the Mechanism of Triterpenoids from Inonotus Obliquus Against Gastric Cancer HeLa Cell
Based on Network Pharmacology and Experimental Validation

SHAO Junjing'*'"*, YANG Ying’, WANG Chuangong'*'"*, ZHANG Xiaoping® (1. Jining Medical University, a.College
of Basic Medicine, b.Key Laboratory of Pharmacology, Jining 272067, China; 2.College of Pharmacy, Shandong University of
Traditional Chinese Medicine, Jinan 250355, China)

ABSTRACT: OBJECTIVE To explore the potential mechanism of anti-HeLa cell of triterpenoids from Inonotus obliquus by
network pharmacology, molecular docking and in vivo verification experiments. METHODS  Based on literature research and
database, the main active components of triterpenoids from /nonotus obliquus were screened, and the active components and HeLa
cell intersection targets were found. PPI network was constructed, GO and KEGG enrichment analysis were carried out, and
molecular docking was verified. HeLa cell nude mice model was established, and Inonotus obliquus triterpenoids were administered
by gavage. The indexes were detected and detected by Western blotting after euthanizing nude mice. RESULTS  After screening,
274 associated targets of 15 qualified active components were obtained. Intersecting with 2 046 HeLa cell-related targets, 104
potential anti-HeLa cell targets of Inonotus obliquus triterpenoids were obtained. Through the "drug-component-target-disease"
network analysis, PIK3CA, MAPK3, MDM2, AR and CCND1 might be potential targets for anti-HeLa cell of triterpenoids purified
from Inonotus obliquus. The results of KEGG enrichment analysis showed that multiple signal pathways such as PI3K/Akt signal
pathway, Ras signal pathway and MAPK signal pathway might be the potential anti-HeLa cell pathway of triterpenoids in /nonotus
obliquus. The results of molecular docking showed that the core components and key targets had strong potential binding ability.
The in vivo test results showed that [nonotus obliquus triterpenoids could inhibit tumor growth, regulate immune function, promote
tumor apoptosis and inhibit PI3K and AKT phosphorylation in model mice. CONCLUSION  Based on the methods of network
pharmacology, molecular docking and in vivo verification, it is proved that the triterpenoids of Inonotus obliquus play the role of
anti-HeLa cell through multi-components and multi-targets, which lays a foundation for further research and development of
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Inonotus obliquus and the discussion of its anti-tumor mechanism.

KEYWORDS: triterpenoids from Inonotus obliquus; HeLa cell; network pharmacology; molecular docking; PI3K/Akt pathway;

HeLa nude mouse model
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Fig. 5 KEGG enrichment analysis chart(top 25)
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"Inonotus obliquus triterpene-active component-potential target-pathway-disease" network
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Fig. 9 Tumor growth curve of HeLa nude mice
Compared with model group, "P<0.01.

P E LA 257 2024 4E 2 A5 41 555 3

Fz2 HYM Hla BB BEREXMBEHTH X x5,
n=6)

Tab. 2  Effect of drug on tumor weight and tumor inhibition
rate in HeLa nude mice(x + s, n=6)

4151 Hit/mg-kg ™! TR T /g IR/ %
ik - 1.325+0.31 -
10. TG 20 15 0.738+0.09" 44.35
I0. TR 75 0.519+0.11? 60.77
JUEAZH 5 0.475£0.07” 65.48

T SERGMLL, "P<0.05, PP<0.01.
Note: Compared with model group, "P<0.05,P<0.01.

S HI RGO, PG Gz, e IE
GPE T AL J AT, e T HeLa B UMD
TR, 10T 424N T W AR TR (P<
0.01), HFETIEWLL, W 10.T al LU/ R
JER S, fEREIE SRR 1Y, 4 HeLa R
BRI A, Ik 3.

R34t Hela & RIS H B H X+, n=6)

Tab. 3  Effect of drug on spleen index of HeLa nude mice
(x £ s, n=06)
251 7 iE/mg-kg ! JEIEFE #/g- (100 g)!
IEWH - 0.3900.03"
FAIZH - 0.767+0.06
10. TR R4 15 0.468+0.05"
10.TH 3 ht 4 75 0.4170.02"
M ZE 5 0.339+0.02"

H: SEBHMLL, "P<0.01.
Note: Compared with model group, "P<0.01.

2.9.4 ELISA HMyEH IL-2, IFN-y B IL-
2. IFN-y YE NG e 8T 1, REARUEIE £ 5%
eI, SR EE FPUMRE R, BN IL-
2 FI IFN-y & & FIER 4, HERTHIEE
X5 10.T &5 m AR/ IL-2 1 IFN-y ()55 234
B TAEAIZ (P<0.05 5 P<0.01 8% P<0.001), W3 4.
L 10.T v LIl e g i e, (ks e pl o6
R BB, 4] HeLa 40M 4 K .

2.9.5 GERSEAGAT T 4% 2258 TP ] S S S A e
AL, WK, RIS W AE, ETIRAR-
el (HE) Jeta, VIR a4, S rmsiseindr . 45
RW], BRI s A RN — | HEF R %
SRR I B A s 25 2450 A iy 2 20 HH B
INBEIX I, by 40 B 28 B A0 A 1 40 . A e i
HRME T FRIE, WK 10 Ui 10.T n] fE i
HeLa i AIIRIE .
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&4 A Hela B M1 7E # IL-2. IFN-y & & 09 %7
(x*s, n=6)

Tab. 4 Effect of drug on serum IL-2, IFN-y contents of HeLa
nude mice(X £ s, n=6)

205 il , IL-2/pg-mL"" IFN-y/pg-mL™
mg-kg
ERA 339.79+17.98 280.76+30.13
AL - 304.50+19.49 229.64+25.93
10. IR B4 15 366.83+16.16" 294.11+18.05"
10. TR R4 75 401.33+37.01% 339.64+29.28"
JEAZE 5 337.79+£27.62 234.38+10.82

e SR, "P<0.05, 2P<0.01, YP<0.001,
Note: Compared with model group, "P<0.05,2P<0.01,*P<0.001.
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Fig. 10  Pathological sections of tumor tissue of HelLa nude
mice(HE staining)
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Fig. 11  Effect of Inonotus obliquus triterpene on protein
expression of PI3K, p-PI3K, AKT, p-AKT in tumor tissues
Compared with model group, "P<0.05,P<0.01.
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