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Mechanism of parthenolide anti-oral cancer through network pharmacology and
experimental validation
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Abstract: Objective To explore the mechanism of action of parthenolide in oral cancer through network pharmacological analysis
combined with experimental verification. Methods The intersection targets of parthenolide and oral cancer were screened by using
databases such as SwissTargetPrediction, PharmMapper, GeneCards, OMIM, and TTD. PPI network was constructed and GO function,
KEGG enrichment analysis was conducted. Molecular docking was carried out to evaluate the binding ability of parthenolide to the
core target, and the levels of key proteins in Cal-27 cells were detected by Western bloting. Results A total of 57 drug-disease common
targets were obtained, among which EGFR, SRC, and CASP3 were at key node positions in the network. Enrichment analysis revealed
that these targets were significantly involved in apoptosis, protein phosphorylation, EGFR/ErbB family signaling, MAPK signaling,
focal adhesion and drug resistance-related pathways. Molecular docking suggests that parthenolide can stably bind to core targets such
as EGFR, SRC, and CASP3. In vitro experiments further confirmed that parthenolide down-regulated the relative expression levels of
EGFR and SRC proteins, up-regulated the expression level of Caspase-3 protein, inhibited cell proliferation and migration and
promoted apoptosis (P < 0.05, 0.01). Conclusion Parthenolide exerts a significant anti-oral cancer effect by simultaneously
intervening in key signaling molecules such as EGFR, SRC, and CASP3 through multi-target synergistic action, blocking proliferation-
promoting and migration-promoting pathways and activating apoptotic mechanisms.
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B ATE 2 565 5 18 % SR O s o 1 2% & AW i)
RS, Western blotting S5 A IE T /)N 55 A R
X SRC [ B HAMHIAE T, 93 2 ¥ s e L 52
Bt T EREAKPRYE, BB R T 2 25 B T
(R PTSEE

Caspase-3 TE4HJL & T ) PAT B BOR FEARZ AR
F o J&8 T2 DR 2 il o3 T () O B i 72 21, L i il
(pro-Caspase-3) {EZ I TAE S HIEUE, & LK
TEALEE (U Caspase-8 B Caspase-9) Y& TG LH
cleaved-Caspase-3. 1% J5 1) Caspase-3 il i #fifE %2
FhestE H, S DNA Wi, 4 i 28 SR 20 A
TEASECE, AT 58 BAN vl 38 R A BT T R 2230,
TE T s e DR 4 B e wh i SRRV 1 Bl R I8 TR I 4,
KEGG & £ 73 BT 2 W i T 18 BRAE A B U RE 0 225
B WA R TIR, /NE % N BE F IR Caspase-3 7K
UL A AR T TS SE B R AT P IR &S
4 KEGG B84, /NA% WX Caspase-3 1
A AT R il AR R R (TR T 3
SRARM L ER o B, I8 AT RE 5] NF-«B 15 5 FE1IK
P T E H Bel-2 RIEH 5%, M Caspase-3 B
A& %AF. 535h, EGFR 5 SRC [ [EI T m] /b
FURHRAEKAE S, K PIBK/Akt. MAPK/ERK
S5 TE O R T A E R, A e R 2 i B ) gk N
ToARERT XM “HIRIRAA TS S T H R AT B
7 IRR RN, = /N 2R N BRALE s g v I
SRR IE VR ML 2 —

g b, ARG G WL 2 ARSI LS, 1R
N /NS N BERT g 0 2 R 2 IEERE AL
il /NE % A g AT @ 7 EGFR. SRC. Caspase-
3 LT R, MEISHE ST BT, IFAT
A 10 I T T TR 5 5 T 24 A DG E B 1 5V T T RRUR
KAHAE IS R R EIR Y. 2 5BEHHEE
JTHEHE 7R IEAE S S B0 SRR .
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