566 Frontiers in Pharmaceutical Sciences, Apr. 2026, Vol. 30, No.4

S50 B SRR IR RS T A 0 R 25 3TN
) £ 25 H2 5 T 5 2 49 ST TR

F %', KB

1. L AFEFRMES —ER LR 4+.8 (M 310003)
2. WL KB B % — B R AT AEBRSN (AL 310003)

[FE) BB 2 4% 25027 7 0 0 O 2 07 B A A% O o5 R A
S, AE i TCMSP, SwissTargetPrediction B 22 5 28 3% 0O 2= B 08 A I EAE AR A5
GeneCards, OMIM . DisGeNET 4 4 WA AR AH SCHE 5, 28 Venny 2.1.0 JREL —FH 304
it STRING 548 Al B 8 1 P25 1 BUAH BAE ] (PPL) B4%, 28 Cytoscape 3.10.4 3K {4 AT
RRAL A3 BT I e AZ 08 55 SR DAVID £ E HEAT GO DR K KEGG {5 %38 I & #50#T
TERA T X RS AR MU . iR UF A YRR . R Lk R O s
FEAERE S 112 A4S BB AR G S 2 187 A, RIS AR 5 371> PPI 4% 3 AT R,
Jun JFUEFE P (JUN ) | BEBEIEATLESE 38448 AL I 3 o PIK3CA )  #YATEEE H 90a( HSPOOAAT ),
WMERZZ 1 (ESRL) | BSR4 Sre (SRC) ARZOHEE ;s GO IhBREE £/ BoR,
HEZES SR WT bR RO RN S S A i R Wil R KEGG 55
AT R, SRR S N I R A TR LR 3- U4 A -8 1A B ( PIBK-AKT) {55
T % K AR A DG B . o FXHESS R BN, OB ESRT (-7.8 keal/mol ) . SRC
(8.2 keal/mol ) K HSP9OAA1 ( —8.7 keal/mol ) ¥ ELATHGRINLES LT, RNSLERFEM,
20 mg/kg L ZEENH AT 0 E AN EI R A 1, PIRERIL 34% (P <0.05) , H ARG AR
FEERAR. S50 OB AE VR N nT ] BRAR I ST A RS AR (AR A, AR FE ML AT 8 5 94
5 PIBK-AKT 5521 i S 55 B AH G

[ <881R) ) 3.0 Z5emil; AR M2, MRS, Tk, shi s,
GO TIREAMT; KEGG i % 5 &7
[FESFES] R2855 [ SzrkFriRag] A

Target screening and efficacy evaluation of lotusine against pancreatic cancer:
prediction based on network pharmacology and validation by animal experiments

Ql Fei', CHEN Q#*

1. Laboratory of Animal Research Center, The First Afliliated Hospital, Zhejiang University School of
Medicine, Hangzhou 310003, China

2. Department of Hepatobiliary and Pancreatic Surgery, The First Affiliated Hospital, Zhejiang
University School of Medicine, Hangzhou 310003, China

Corresponding author: CHEN Qi, Email: chen_qi@zju.edu.cn

[ Abstract] Objective To predict the core therapeutic targets and signaling pathways

of lotusine in pancreatic cancer treatment using network pharmacology. Methods Potential

DOL: 10.12173/j.iss1.2097-4922.202601003
WEHH . RE, i+, BlEEENF, Email: chen_qgi@zju.edu.cn

https://yxqy.whuznhmedj.com


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.2097-4922.202601003

HEETE 2026 £ 4 A5 30 558 4 1 267

targets of lotusine were retrieved from TCMSP and SwissTargetPrediction database. Pancreatic cancer-
related targets were collected from GeneCards, OMIM, and DisGeNET databases. The intersection targets
were identified using Venny 2.1.0. A protein-protein interaction (PPI) network was constructed via the
STRING database, and visualized and analyzed using Cytoscape 3.10.4 to screen core targets. Gene ontology
(GO) functional enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
enrichment analyses were performed using the DAVID database. Molecular docking was conducted to
validate the binding of lotusine to core targets. Molecular docking experiments were used to validate
binding affinity, and animal experiments were conducted to verify the drug efficacy. Results A total of 112
potential targets of lotusine, 2,187 pancreatic cancer-related targets were identified, yielding 37 intersection
targets. PPI network analysis showed that JUN, PIK3CA, HSP90AA1, ESR1, and SRC were core targets.
GO functional enrichment analysis indicated involvement in regulation of cell proliferation, apoptotic
process, inflammatory response, and angiogenesis. KEGG pathway analysis showed significant enrichment
in PI3K-AKT signaling pathway and other cancer-related pathways. Molecular docking demonstrated
strong binding affinities between lotusine and ESR1 (-7.8 kcal/mol), SRC (-8.2 kcal/mol) and HSP90AA1
(-8.7 kcal/mol). In vivo experiments showed that lotusine (20 mg/kg) significantly inhibited tumor growth
by 34% (P<0.05) without significant body weight loss. Conclusion Lotusine exhibited inhibitory activity

against pancreatic cancer xenograft growth in vivo, potentially through modulation of multiple targets and

pathways including PI3K-AKT.

[Keywords ] Lotusine; Pancreatic cancer; Network pharmacology; Therapeutic targets; Molecular docking;

Animal experiment; GO functional enrichment analysis; KEGG pathway enrichment analysis
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