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Abstract: Objective To explore the potential mechanism of curcumin in the treatment of non-small cell lung cancer (NSCLC) using

network pharmacology and molecular docking techniques, and to validate in vitro experiments. Methods Curcumin drug targets were
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screened using PubChem and Swiss Target Prediction databases; And disease targets of NSCLC were obtained in GeneCards database.
The intersection genes of drugs and diseases were obtained by using the Venny2.1.0. The intersection genes were analyzed by protein-
protein interaction (PPI) network through the STRING database and the Cytoscape software, and the core targets were screened
according to the degree value of the nodes. Then, GO function and KEGG pathway analysis were performed using the DAVID database.
Curcumin and core targets were molecular docked by AutoDock software, and the results were visualized by Pymol software. NSCLC
A549 cells were cultured and treated with curcumin at different concentrations (0, 20, 40 pmol-L™") in vitro. The effect of curcumin on
cell proliferation, migration and apoptosis of NSCLC were determined by MTT assay, clones formation assay, nicking, Transwell assay
and DAPI staining assay, The effect of curcumin on the expression levels of the core targets AKT1, MAPK1, Hsp90AA1, SCR, STATS3,
and JAK/STAT3 signaling-related proteins were tested by Western blotting assay. Results Based on network pharmacology, 159
potential targets for the treatment of NSCLC. The top five core targets were selected according to the degree values of the nodes:
AKTI1, MAPK1, Hsp90AAT1, SRC, and STAT3. GO enrichment results showed that curcumin treatment in NSCLC involved several
biological processes, such as signal transduction, promoter transcription, protein phosphorylation, signal transduction pathway of JAK-
STAT cascade, and apoptosis. Several signaling pathways, such as cancer signaling pathway, chemokine signaling pathway, prolactin
signaling pathway, AGE-RAGE signaling pathway and JAK-STAT signaling pathway, were screened out by KEGG enrichment.
Molecular docking showed that the binding energy of curcumin and the core targets AKT1, Hsp90AA1, SRC and STAT3 was less than
—20.9 kJ-mol!, indicating that curcumin may be treating NSCLC. The results of cell experiments showed that curcumin inhibited the
proliferation, migration and promoted apoptosis of A549 cells. Meanwhile, it was found that the expression of AKT1, MAPK1, SRC,
STAT3 and JAK?2 was downregulated in A549, but the expression of HSP90OAA1 protein was unchanged. Conclusion Curcumin may
play an important role in the treatment of NSCLC through a multi-targets, multiple pathway, and curcumin may affect the proliferation,
migration and apoptosis of NSCLC by inhibiting the expression of JAK2/STAT3 signaling pathway.

Key words: network pharmacology; curcumin; non-small cell lung cancer; molecular docking; cell proliferation; cell apoptosis
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A-Scratch experiment demonstrate migration ability of A549 cells; B-Cell migration capacity was determined by the Transwell assay; “P < 0.05

vs control group.
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Fig. 8 Effect of curcumin on migratory capacity of A549 cells (X200, X xs, n=3)
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A-DAPI staining showed the changes in the nucleus of A549 cells (The arrow in the figure indicates); B-Demonstrate the expression of the apoptosis-
related proteins Bax, Bcl-2 by protein immunoimprinting technology; B-G-bar diagram showing the semi-quantitative analysis of related proteins; P <
0.05 "P<0.01 *"P<0.001 vs control group.
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Fig.9 Effect of curcumin on apoptosis in A549 cells (X200, X X5, n=3)

3.9 ZEENAE AS49 M AKT1. Erk2. 5 NSCLC Wif97. Bk, RN 7TE—BWF R EEER
Hsp90AA1l. SRC. STAT3 AKX JAK/STAT3 @R  XJJififm AS49 4 4%.0 8 A 5 LA & JAK/STAT3 {5
FEEARIEFN SR ARIAMFN . 3BT Western blotting 6]

CEEZDEE R S TR R KEGG 55 ARIKRFEZRB RN AS49 AIRAHCEARIEEN R
W%, BN E R REE JAK/STAT3 F 5@ m, 280K 10 fon, S5xHEAME, ZERER



« 424 - FA8EE2H 2025428 %¥ythak % Drug Evaluation Research  Vol. 48 No.2  February 2025
A B
1.5 1.5
£10 £10
4 Bl Z1.
AKTI1 - - e 5.6X10 g_ ........ g
50.5 Q05
4 1%}
SRC 6.0X10 <
- == . . |
Xt 20 40 X 20 40 _
HSP90AAL .‘S.SX 10° LHE/(mol L) LW F/(umol L )
D E
. 1.5 1.5
=}
E A - - <0 -
Z10 510
\ YR &
o [
n X m
el B0l 1
=0 0

STAT3 - - .8.8><104
B-actin - - -4.2>< 10* F

—
W

15
pagiis 20 40 -5 =
%82 (umol-L ) §1.0 510
) &
205 o
? g 0.5
0 20

20 40

4%/ (umol L )

£/ (umol L )

Xif et Xof g

20 40 20 40
F#HZ/(umol L ) F#HZ/(umol L )

A-E R S EEE AR B R0 AKT1. SRC. HSP9OAAL. Erk2. JAK2. STAT3 HEHMEE; B~G-HLEIER TR AN E
WO SRR TP<0.05 TP<0.01 “"P<<0.001.
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Fig. 10 Effect of curcumin on the expression of core protein and JAK2/STAT3 signaling pathway proteins in A549 cells

***P < 0.001 vs control group.
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