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Network pharmacology analysis and experimental
verification for anti-esophageal squamous cell carcinoma
effects of Trichosanthes kirilowii Maxim.

MA Sheng-ming, LOU Xin-yu,
WENG Shao-ting, HAO Jie, JIANG Zhi-hui, ZHANG Kun-peng”

Henan Joint International Research Laboratory of Veterinary Biologics Research and Application, Anyang

Institute of Technology, Anyang 455000, China

Abstract: The aim of this study was to analyse the anti-esophageal squamous cell carcinoma (ESCC) effects of
Trichosanthes kirilowii Maxim. (TkM) using network pharmacology and experimental verification. A
‘compound-target-ESCC' network was constructed to screen the main active components, targets and potential
mechanisms of action of TkM anti-ESCC. The proliferation of human esophageal carcinoma TE-1 cell treated with
TkM extract was detected by CCKS and plate cloning, the migration of cells was detected by cell scratching, and
the apoptosis of cells was detected by flow cytometry and Western blot. The main active components of TkM
anti-ESCC action include diosmetin, hydroxygenkwanin, cucurbitacin B, etc., which are involved in the targets of
BCL2, NR3Cl1, STAT3, PGR, and PTGS2, which are involved in several biological processes such as the
regulation of cellular proliferative activity, cellular programmed response, and lipid metabolism. In addition, TkM
effectively inhibited the proliferative activity and migration rate of TE-1 in vitro and promoted apoptosis. These
findings suggest that the anti-ESCC effect of TkM is based on the synergistic and complex action of multiple
components, targets and pathways. TkM may target BCL2 as a drug and induce early apoptosis in TE-1 cells
through endogenous pathways.

Key words: Trichosanthes kirilowii Maxim.; network pharmacology; esophageal squamous cell carcinoma; active
ingredient; targets
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Table 1 Information of active ingredients of TkM

I am 7T IRE
MOL ID OB (%) DL
No. Compound Molecular weight
M RRHIER 2155
1 MOLO001494 308.56 42 0.19
Mandenol
AR
2 MOL002881 300.28 31.14 0.27
Diosmetin
K
3 MOLO004355 412.77 42.98 0.76
Spinasterol
FEILTEAER
4 MOLO005530 300.28 36.47 0.27
Hydroxygenkwanin
PN 547
5 MOLO006756 414.79 37.42 0.75
Schottenol
6 MOLO007165  10a-cucurbita-5,24-diene-3f-ol 426.8 44.02 0.74
7 MOL007171 5-dehydrokarounidiol 438.76 30.23 0.77
8 MOLO007172 7-oxo-dihydrokaro-unidiol 456.78 36.85 0.75
RIARIF
9 MOL007179 306.54 46.1 0.2

Linolenic acid ethyl ester

HERE
10 MOL007180 490.69 32.29 0.7
Vitamin-E

11 MOL002440 R B 558.78 25.90 0.75
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Fig. 1 Disease-drug target analysis
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Fig. 2 GO enrichment analysis
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Fig. 4 Effect of TkM on TE-1 cell viability
vE: 5 DMSO Ath#, *P<<0.05, “P<<0.01, R

Note: Compared with DMSO group, “P<<0.05, **P<<0.01, the same below.
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Fig. 5 Effect of TkM on TE-1 cell clones

2.5 FEEIRENYIXS TE-1 4TS 6L RIS

KA RIRAR B 2 W AN R 254K ¥ [¥) TKM % TE-1 4R (5. S5 R BoR, 5
DMSO HAHLEE, 50, 100 200 PL&% 400 pg/mL ¥ TkM AL, TE-1 4ifiE R E K 8
LG, DRGSR (LB 6A. 6B) . 4R, TkM (R4 EA 3] TE-1 41
R o



£
1

AT EE
Cells migration rate (%)
ol

<
|

DMSO 50 100 200 400
TKM (ug/mlL)

6 TKM %t TE-1 ZH LT K m
Fig. 6 Effect of TkM on TE-1 cell migration
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Fig. 7 Effect of TkM on TE-1 apoptosis
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