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[ Abstract]  The present study explored the main active ingredients and the underlying mechanism of Spatholobi Caulisin the
treatment of ovarian cancer (OC) by network pharmacology, molecular docking, and in vitro cell experiments. The active ingredients
and their predicted targets ( AITs) were first acquired online with the Traditional Chinese Medicine Systems Pharmacology Database and
Analysis Platform (TCMSP). Theoretical disease targets ( DTs) were obtained through professional databases including GeneCards,
OMIM, PharmGkb, TTD, and DrugBank. The common targets in the intersection of AITs and DTs were used for the construction of a
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" drug-ingredient-disease-target" network by Cytoscape 3.7.1. STRING database was used to construct a protein-protein interaction
(PPI) network. R 4.0.5 was used for GO and KEGG functional enrichment analyses. Schrodinger Maestro was used to perform and
optimize the molecular docking and virtual screening. Twenty-three active ingredients of Spatholobi Caulis were screened out, involving
75 OC targets and 178 signaling pathways. Network analysis revealed that Spatholobi Caulis presumedly exerted an anti-OC effect by
acting on key protein targets such as GSK-38, Bel-2, and Bax. Molecular docking showed that GSK-38 possessed goodbinding activity
to prunetin. In vitro cell experiments preliminarily verified the core targets and pathways of prunetin, the active ingredient of Spatholobi
Caulis against human OC SKOV3 cells. CCK-8 assay was used to detect the cell proliferation, and flow cytometry was used to detect the
effect of prunetin on apoptosis of human OC SKOV3 cells. The expression of prunetin targets and related regulatory proteins was detected
by Western blot. In vitro cell experiments demonstrated that prunetindisplayed significant inhibitory effects on the proliferation of OC
cells and could induce apoptosis of SKOV3 cells. Western blot showed that prunetin could induce SKOV3 cell apoptosis by inhibiting
GSK-3B phosphorylation and regulating the expression of downstream Bcl-2 and Bax proteins. This study reveals the scientific nature of
network pharmacology in the prediction and guidance of experimental design, confirming that prunetin can treat OC by blocking the
GSK-3B/Bcl-2/Bax cell signal transduction pathway. The findings are expected to provide a basis for the investigation of the mechanism
of Spatholobi Caulis in the treatment of OC.
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Table 1  Active ingredients of Spatholobi Caulis and the potential drug targets

Mol 1D URER) OB/% DL
MOL000296 hederagenin 36.91 0.75
MOLO000033 (35,8S,9S,10R,13R, 145, 17R) -10, 13-dimethyl-17-[ ( 2R, 5S ) -5-propan-2-yloctan-2- 36.23 0.78

yl]-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta| a ] phenanthren-3-ol

MOLO000358 beta-sitosterol 36.91 0.75
MOL000392 formononetin 69. 67 0.21
MOL000417 calycosin 47.75 0.24
MOL000449 stigmasterol 43.83 0.76
MOL000461 3 ,7-dihydroxy-6-methoxy-dihydroflavonol 43.80 0.26
MOL000468 8-0-methylreyusi 70.32 0.27
MOL000469 3-hydroxystigmast-5-en-7-one 40.93 0.78
MOL000470 8-C-a-L-arabinosylluteolin 35.54 0. 66
MOL000471 aloe-emodin 83.38 0.24
MOL000483 (Z) -3-(4-hydroxy-3-methoxy-phenyl ) -N-[ 2-( 4-hydroxyphenyl ) ethyl ] acrylamide 118.35 0.26
MOL000490 petunidin 30. 05 0.31
MOL000492 (+) -catechin 54.83 0.24
MOL000493 campesterol 37.58 0.71
MOLO000497 licochalcone A 40.79 0.29
MOLO000500 vestitol 74. 66 0.21
MOL000501 consume close grain 68. 12 0.27
MOLO000502 cajinin 68. 80 0.27
MOLO000503 medicagol 57.49 0.6

MOLO000507 psi-baptigenin 70. 12 0.31
MOL000006 luteolin 36. 16 0.25
MOL000486 prunetin 5.41 0.24

BT AR T A 6 A

Fig. 1 Potential active ingredients of Spatholobi Caulis
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Fig.2 Venn diagram of drug targets of Spatholobi Caulis active

ingredients and ovarian cancer-related pathological genes
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Fig. 3 " Active ingredient-target-pathway" network of Spatholobi Caulis
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Fig. 5 GO enrichment of the active ingredients of Spatholobi
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KEGG pathways of active ingredients of Spatholobi
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Table 2 Molecular docking of the screened compounds
AR AR ks
prunetin -9.05 S GUKHEAER - 1.91
petunidin -8.90  EUHE BRAAHEAEH w-HER 1.82
cajinin -8.72  EH BUKAHEAER w0 2,12
psi-baptigenin -8.66  EH HiAKAHEAEH 2.01
formononetin -8.08  EHE BUKAEAER w-HERR 1.98
8-O-methy-  —7.89 &l si/KAHE A w-HEFH 2.23
Iretusin
calycosin -7.88  F# BUKAH AR w-HERR 2.16
vestitol -7.57 Sk EUKAR AR 2.08
origin-ligand -7.54 G BUKAEAEN 2.13
licochalcone A =7.34 S Bi/KHIEAEH 2.26
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AL C. GSK-38 FH 5 prunetin FUTEANSS &0 45 SR B R ICEE
AR R w ERH,

Bl 7 MRS GSK-38 1Mo X

Fig. 7 Molecular docking of prunetin to GSK-38
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2.9 IR ZG AR S AR v 2R T TR B R AP S
W5z

2.9.1 HREEEXT SKOV3 MUk f 5w N
T IIEAREE F A R XS BRI U S 1 B R
Y, iz FH CCK-8 2K 40 80,100 pmol - L™ A ]

Vi B AR AR AT N SKOV3 4H A A # il VR, UL
Kl 8A, AT PR M5 8 35, SKOV3 4 i %
TRZ 6 h 5 R SR AR . s 2R o bl
AT R N 2 TR N, AR LK
8B,

control. XTHRZH ; A. A2 8 ZXF U1 B9 SKOV3 43 F8 1 FH ARG 5 B. 37 X 40 M AR AG A 5 28 56 B 3988 SKOV3 4TI RZ 1 5 5 control ZHAH

I “P<0. 05, “"P<0. 01, “*P<0. 001 ( 9 10 ) .,
B8 PRB N I ELE AR (xs,n=6)

Fig. 8 Inhibitory effects of prunetin on ovarian cancer(x+s,n=6)

2.9.2 BBEEZEXNEHEFIEEZN  Western blot 32
05 07 e A v 2 R B 0, p-GSK-38 Rk T
F%,Bax 31k I Fh, Bel-2 ik TR, WLIKI 9, 45 %

B9 PEEEXEARBEEN (xxs,n=3)

Fig. 9 Effect of prunetin on protein expression(x+s,n=3)

2.9.3 ABPEIE SKOV3 4ifii ) PI3K/AKT 15 5
BEAR BRI RIBAKT AR R T R XA
P 59 SKOV3 20 il JE R 3R ny 52 mel , ULIRL 10, AT LA
SRR 2 ] LA EE Bel-2 /KF R R & Bax K TF
51,5 Western blot FZh S EA—F
3 e

2 PRI TG I b B S | SR | WS
MRS ARNRZER IS BRI G & Y fE B |
P KO ) IR Y S 2R B . A VR A RS Ty

B, e R F5 B9 A BR E9E SKOV3 41 g nl fig
Bl GSK-38 fE H B s MR Ak 3k N R, dEm A #5 T
Bel-2 7K TR K Bax ZKEFH .

110 Q-PCR Kl #5235 32 X1 B9 LA SKOV3 41 U5 - e
FHRFE R FRIK A FEM (x45,n=6)

Fig. 10  Effect of prunetin on the expression of genes related to
the signaling pathway in ovarian cancer SKOV3 cells by Q-PCR

(x+s,n=06)
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TP A " o R R R 3 AT B, (40
Hs D AT I B I A S I AR IR 0 B XS
MG ARAE ML AR 5T, B i E 4 0E 52 H 7 il
P N o W TR, A IR SR I A A
PR IR AT BEL 968 A i R AS49 T S AN G,/
M AU REEE AR AN R HT229 T G,/M B3k 54t
PR A

AT 5T 5L T X 1 3 22 AR R 5 2 A oY
JELK I FH D 26 2 AR R 3 A FH A s ) N 1
FEIRIT OC A FHHE s B A H 45 1A A0 it 52 56 56
WEIRYY OC 1E FIAH O (1) A4 4 3 75 R | o) 3 3 460
EXS IR IR YT OC AYVEFHBILH

ABIRGE 2% 53 BT 45 R 5 B I g v g i AR
H T GSK-38. Bel-2, Bax 45 5 § 4, PI3K-AKT,
p53 SESCHEE M I A YL OC VEH ., 7 T iieds
SRPETR X I T M L B S GSK-3p SR
SEE AT VRS A0 B S 0 UE ST, PR 2 X O
HERAIA SKOV3 B3 5 A W1 i B4R . A4k
STy 4 AN B GSK-38 W R AL 1), Bel-2
PRIk N Bax Fik 3 LA,

PI3K/AKT {55 38 B AT by B i ik DR A 453 %
FEAMRA AR BB RN e S SCER A U T R
FERERBEM ) EARAFITIESL, PI3K/AKT {55
AN AN R e AT A R DA G B
20 S 180 B R B LA T 4 20 A LS R
Je Hh BN 1 B O RSS2 2 P U 25 W A L
YERIHE S Z — . BEMR LA ( phosphatidyl inositol
3-kinase, PI3K) J& W iR AL B S AL 12 A o 22 R g
PI3K i 52 E AKT RYTE AL, 761k 5 19 AKT B iR
AT BCE 10 KR WA AR 1, PTG A PIBK/AKT
{55 % L4294 779 08 TOA G 8E 1 Bax . BAD  Bel-2,
caspase-9 TR A g PR T L Ak AKT i
1 BT AL T 30 GSK-38 4 i % 1, BH 11 41
Ji SRV 45 T eyelinD1 A RESR , Inbus 48 G, /S
SIS, DI AR 32 A 200 6 38 5

AR F PR A T O A0 A A A, A
PEAMLIR T, [R1 A 43 7 % 42 1) &5 SR 4 7 L m] DK 1)
YERF GSK-38 1, X 5 PI3K/AKT {553l & A
WY FR N HE 25 B B AR 2087 00 S i 1R H
BUHRIPRAE T IERE 25 1Tk, 4545 I 245 24 324 K oy
TR EE AL, i n A8 ¥ 2 T LU PI3K/AKT 8 i
RTINS
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