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HE BIFMEKAEBEENS FRERANMEREER , 38 ME Spatholobi Caulis A7 S1 &% ( ovarian cancer , OC ) #Y
FTEEUR S REBENERNSRTRT. SATPHAERREESS TS ( TCMSP ) SREUS MERN EZEMK
PREMMEL S , B GeneCards, OMIM, PharmGkb, TTD, DrugBank HEER ZREERER. FNERRAYM
M HITRELE |, FEEHRRNBEARTES. B Cytoscape 3.7.1 HHEHWEB“AY-R7-KR- LI HEEAR
%@ ; =R STRING BIEEWEZZEBMENM PPI W&, 2/ Rversion 4.0.5 BT GO 5 KEGG WEEEER DT #H. T
X35 R LS L MY L B ML {L BB Schrodinger Maestro BF TR . ZMZEMIE HAS mBEE 23 MMEMR D , TR 75 NIRERE
ERKk 178 MEXESEE  NEIMERKABMNEATEBELERF GSK34. Bel-2, Bax EXEELS , RERN
HEER, 2 FNELERETR GSK3p GEEMBRIBERESTELRE . KEFIATE T IHE A8 m iR E MK 98
BEEXNANEEMP SKOV3 #HITROEBANBRNALSRIE, XA CCK-8 ERN M BRERER , AR ARMNE
MBEENANEREMPE SKOV3 ARG, i=H Western blot ZRNEBEREIRERBREAMRIE, EHNAE
FasciGir e , BEENMNEEARNEEETHAENMEER , HEEEZREXN SKOV3 BESATHHEM. Western blot
IRERRKA , BEETUBIIHE GSK3p BBLHW AL | ¥ T Bel-2. Bax EHNRKRIZE , 5 SKOV3 A
THRE, ZHRBRTNAAEZMAUHAES TR RITHRZM KB ERTEIEE GSK3p/Bcl-2/Bax 4REE
SHRSBRATNERE N mBEET I EENIGHRREKE,

RER MBHER  FFXE CmE; BER NEE
DOI: 10.19540/j.cnki.cjemm.20211103.703

Molecular mechanism of Spatholobi Caulis in the treatment of ovarian cancer
based on network pharmacology and experimental verification

ZHU Shi-chun', CAI Jun®, WU Cheng-yu! ™, CHENG Chun-song?-3 ™

(1. School of Chinese Medicine, School of Integrated Chinese and Western Medicine, Nanjing University of Chinese Medicine, Nanjing 210046, China,
2. Resource Plant Research Center, Lushan Botanical Garden, Chinese Academy of Sciences, Jiujiang 332900, China; 3. State Key Laboratory of
Traditional Chinese Medicines, Macau University of Science and Technology, Macau 999078, China)

Abstract The present studyexplored the main active ingredients and the underlying mechanism ofSpatholobi Caulisin the
treatment of ovarian cancer (OC) by network pharmacology, molecular docking, and invitro cell experiments. The active
ingredients and their predicted targets (AITs) were first acquired online with the Traditional Chinese Medicine Systems
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Pharmacology Database and Analysis Platform (TCMSP). Theoretical disease targets (DTs) were obtained through
professional databases including GeneCards, OMIM, PharmGkb, TTD, and DurgBank. The common targets in the intersection
of AITs and DTs were used for the construction of a "drug-ingredient-disease-target" network by Cytoscape 3.7.1. STRING
database was used to construct a protein-protein interaction (PPI) network. Rversion 4.0.5 was used for GO and KEGG
functional enrichment analyses. Schrédinger Maestro was used to perform and optimize the molecular docking and virtual
screening. Twenty-three active ingredients of Spatholobi Cauliswere screened out, involving 75 OC targets and 178 signaling
pathways.Network analysis revealed that Spatholobi Caulispresumedly exerted an anti-OC effect by acting on key protein
targets such as GSK3p, Bcl-2, and Bax. Molecular docking showed that GSK3fpossessed goodbinding activity toprunetin. /n
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./n 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 prunetincould
induce SKOV3 cell apoptosis by inhibiting GSK3/ 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 GSK3p/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.
Key words network pharmacology; molecular docking; Spatholobi Caulis; prunetin; ovarian cancer

Y £ 98 (ovarian cancer, OC)E A& WAL R, 78 PR AR 5E 2% 5 % MR b 8 o R 0 A J 56
3, YT LSRR 2.5%, R RFERMEE M. R AERE R R R EOR 2 R
RILET RV, B2 W 90 S RS S SEARAE R AT 92%, MR EIE TS AR, S FAFERAL
30%U2Y . R ST i IR TR A A V6 T AR e 1 R A0 B OB K OR A DU RIS A B N A A AT, (B4
STRIVEH — ERER T EFAEENE. PEAPEHERBTREN . Sl RAFH. g
AR VE R R YT AL CAF B2 AR R IR TE R BRI IR VR AR A & L IR IR W A
BHA 2, BRI A28 Th 3807 e T 99 S50 1) o R R 97 14

X 1ML Spatholobi Caulis >KIE T G RHMEYI AL E Spatholobus suberectus Dun W THRHEZE, R
H, M, H. BRP, FAiEMmAML, RS, SFEIES I, ek, AR, Thed s
Z XU (CRFEGT) B XSk, WM, B LTS, — VIS g i, R i
WL, AU, B AR B A R, X IR YA TR (9T ROZ T 2 B O vER, HAA U o P
JAE Bt — 23 3 564E . @id UFLC-Triple, TOF-MS/MS 2(# UFLC-QTRAP-MS/MS %% 5 Hi X8
MgEH 50 Fhpesr, @I 42 FEERIEY. 3 FAEVLIR. 2 FiEDEM 3 FfEP. SAEAREN
L7 4% T 2 0 e e i A 50 A7 1 €8 1 i ot RIS Hh i A R B R AR R o 1) i g 0T iR AR AR
TEAC U B A AN I A AR S 2m T, 6 Fhm sl (BeklRE. MU H. TTWAERR. HUHEER.
AWEER A MIEER) T RES . AR, 455 RIS E T HA 5 MRiEEE, HAE
+=F6 M. Wlig. S, AU R PRI,

W2 25 Pl B A ARG RS REEMFHRT AW H 7458 FERVLUEL. 7578 5E
B, @dirEHER, Mg E T ARG M 2 AEWIRITER . AW 5@ E M2 258
5 KER R AR - AR N2, 5 G R A A S0 VR N BRI XS I R AR R 4 ¥R 9T SKOV3 1IAE A
WL, A4 JE ¥R 97 99 S0 e 25 i T SR Ak U e AEL G

1 BEERE

1.1 AYERK D TEiE

£ TCMSP #(#z % (http://temspw.com/tcmsp.php) H KT RS I, A Z4YA J0E MR AR H
S, WE DRAEYAIFE Coral bioavailability, OB) >30%, 35244 (drug-likeness, DL) >0.18
WAk, JEIEL SCERIEAT H TR
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12 KEMEXERER

B & GeneCards ( http://www.genecards.org/ ) - OMIM ( http://omim.org/ ) . PharmGkb
Chttp://www.pharmgkb.org/) « TTD Chttp://db.idrblab.net/ttd) . DrugBank Chttps://www.drugbank.ca/)
5 N PE, Dl“ovarian cancer” I8 ] 1EAT 5 AH O L DRI A R . K & B AT 30 5 0 AH OC R IR gk
ITHEIM B E S R, ff H PERL B M 4 4] venn K . {F H Uniprot #t #% P
Chttps://www-uniprot-org/) & CIESL M ANRERH, FH PERL HAFXT 2P0 48 fi 2 R & FR AT symbol
ik,

13/ RKFEHEXERRE

fH PERL AP e 25 Ve B RN R IR, $R IR A4 FK, 224 venn &, ZR1GF245W 550K 1K
ACERFEDR o AR 251 R o0 R R DT AR 0 R &R
14 MEEERNHES DM

ffifl Cytoscape 3.8.0 KM J JAVA HAf, FaE“Z5W0- 1 7 -9 i -0 50 A8 BAE FH I 2% ], A6 A
Network Analyzer T8 X XS I B 1 32 2235 14 B 14T 0 A o
1.5 EHEENEHE

5 245 W B8 55ORN 5 95 AH o2 3 TR ) A2 BE N Bl STRING % ¥ JE (https://string-db.org/) ' £ 2 homo
sapiens, %/ minimum required interaction score highest confidence(0. 900)iE1T ¥ &, MR TCIZEREM
T, HMWEE O AAHEERK PPL MY, FEARME & O [ RBEE#AT HE T o

fEHHELE CytoNCA $EHUM 28 4G 73 BUm 15 i, 3 B8z 0 R, ([ R AT IE3F, 4K
BN KT R EER, &M (BC:51.299 406 44; CC:0.401 977 956; DC:10;EC:0.053 917
95;LAC:4.593 406 593; NC:5.759 848 485), f3R|FLHFIFK. XEE 2 MM FEATIRE, EIEFMN
(BC: 15.416 291 67; CC:0.588 235 294; DC:13; EC: 0.135 307 789; LAC: 7.111 111 111; NC:8.222 222
222) .

1.6 BERESEDM

25 R HLFIBE £ entrezID W42 H1 R ##Frh Bioconductor 158k ¥ 1141 “org. Hs.eg.db™ 12 1T 78
. REEFEIEN GO 5 KEGG et E £ R B4+ 1 “colorspace” “stringi” “ggplot2”F1“DOSE”
“clusterProfiler” “enrichplot™fE e B, R4 CH ¥ entrezID, &5 R LA EIMEEIE Nt . i
AN P=0.05. 0=0.05, i&1T“pathview”f& 3 2% il 8 % K] .

1.7 R -BBR7FXH##

FIFH PubChem 7E £k (4 FE (http://pubchem.ncbi.nlm.nih.gov/) F#EH /N4 F ek 2D 454, @i
Chemoffice # 4 2D it 4)y 3D. FIH Chem3D #EAT A& &/ MMbZ 5 ¥ BT A 454 5N
Schrodinger B LA HE FE, BN g, geEsME, RAFEVE RN XTI AR 7 7 4
EE . £ uniprot FEAEWTIEERNEH 1D, @il EH ID /£ PDB 7R, TNEEEA =4
k. 7 TR RS PyMOL 2.5.1 £k THVNG FRCAR. #EEAS5EWM A AutoDockTools
1.5.6 %1k 3 PDBQT #% . %), {# A Schrodinger Suites 31T 4> T X B2 VE B 40 HT o B 40007 32k 11 &b 2 A
At 2 #H Schrodinger Maestro HfH4 H1 (1) Glide BEER 58 B 1) . 85 H 5t &b 3 F| H Protein Preparation Wizard
W, X ARBAT AL . Rt A ME (I OPLS3e /137t AT 2 /ME) U4 Fra b &4y
% LigPre BIEI BN EH % . 7E Glide BLHBEAT IR G, S AHIS U324, DUEE SR A% AE Bl
FIREGENME. ENEANEEAEN 10A GG BIREARSEIT X, il 7%
LR AATYE . B SP XN B R AT Ik . N AR E B IE AL, BRI S R AR
TER S GL, W AN EEEN . on MHEAEM. B/KHMEAERS, HEUNHN 2 ket A58 E
HARLF 454
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1.8 SKOV3 4R H\ 56

1.8.1 fHRa¥k. 299, HF XA

NBREE SKOV3 MMtk T il s AR AR AR, MKEsb T McCoy's 5A RiFEdk
+10%FBS R, fRARAMSCIG Al A, HO A A K 4R B 3k 4T SR ES . CO, 4 o 15 5% # (Heracell
150i, F£[E Thermo /2 Fl); PE#E & (prunetin, HPLC ZifE>97%, CAS#552-59-0 fit'5 K16A10C95424)
W F B dam AR R A IR A, McCoy's SA RraR%E (k'S L200508) W+ Lifg & M AR A R A
F]; GSK-38 (D5C5Z) (%5 12456S), p-GSK3p( S9) (5 5558S), GAPDH( DI6HII) (%5
5174P) ¥JMF CST LigRERAMHAREGEH AR A ; Bel2 (ab32124) , Bax (ab32503) 4+
i Abcam AEV) R H R A A
1.8.2 CCKS8 4 U 4H R 18 5 4 &l &

LR X H A K I SKOV3 4, 1 B2 40 ff 2% 55 9 5%104 >/mL, #FT 96 LAk, 100 puL/FL. ¥
BRI E T M T 95 24 h 5, o0 A EE SRR IS [F) 55 A 35 F (40, 80+ 100 pg-mL™' ). 44
BE FRIRAE B 2500 E 48 he Z G IRIAEFLINA 10 uL () CCK-8 ¥ . L0 E 1 h J5, FRgEAR e 7E
450 nm AL WROGRE, FETHE G RIGTEAN G EE . A0 B EG T AT Z=(4-As)/ A X 100%; A AXTIRA (5F
ARG FR L. CCK-8. AEAY) WOLREE, A ASLImA (FHMAMAREFRE. CCK-8. AFRMKREER
) W
1.8.3 Western blot A M X ZFEH &K

WEE S AL SKOV3 4iifi, REUSTE A, % BCA X7 & ik B 5 25 B8 k47 B A W B I s ik
B, efilbriEth e, RO ERE; RIEEOMEN > FRENAR, 17 7.5%~12.5% PAGE-SDS #t
Yk, EAEHKF PVDF I L, PVDF JBAE 5%MIEU M =B A 1 h, &HRS FERE—H
4 CHWBENK, —PiEF GSK38. p-GSK3p. Bcl-2. Bax. GAPDH. IxXTBST ¥i, NI T
EWWE 2 he A ECL AW E, TREARFEL, BREA%W, Band Scan WA
K FE o
1.8.4 real-time PCR #& M Bax, Bcl-2 TRiAKFE

NGPEE SKOV3 itk 29 5, SHEmEaisl, “RREEEE, B-80 CHRH7F.
i Fl RNAqueous™#2HU AL RNA 73 Bl &, 1A U2 I 70 3 L RNA, Frdg I RNA A%
AN BT E B, Azeo/Aaso> 1.8, LAREAL I AT Wi K& cDNA T--20 C FRAF. 1004 5 il 5F
i~ Takara [1) PrimeScript RT Master Mix; RT-PCR 57 K H Genenode /A & 7= #. RT-PCR i 5]
YVIHASEHRRER, S1YF5 0. Bax HEREIEKR ALY AS- ACCAAGAAGCTGAGCGAGTGT-
3> ;  S5-ACAAACATGGTCACGGTCTGC-3> . Bcl-2 3 IE &k w50 ¥ N AS-
AGATGTCCAGCCAGCTGCAC-3’; S5°- TGTTGACTTCACTTGTGGCC-3. f-actin S| ¥)F 5N AS'-
CTCCTTAATCTCACGCACGATT TC-3'; S5-GTGGGGCGCCCCAGGCACCA-3’. RT-PCR 4 1N
95 C 5 min FiAEPE. 95 ‘C 20 s APE. 58 ‘C 45siBk. 72 C 45 s %, 72 °C 5 min FREAH, 3L 40 4
¥ . RT-PCR W EE 3 kK, MEARER 6 X, EWEHEFEIIIEEN - INEWHEEMN S
R
1.8.5 7 3 4 B A4S 40 R 1o 3R 38 5 5%

¥ SKOV3 4 2 6 FLIR, ZEN 2x10° S, BfL 2 mL 85954, RRdR)E, Byt
k#25E 24 ho PBS Wik, 1500 r-min™', &0 5 min. KA 100 pL1xbinding buffer 4L & £ 4H fl .
A 1 pL Annexin V-FITC F1 2 pL PI staining solution, #ZEiR%5]. ZEREE T M 15 min. T35
A A ORI
1.8.6 ZitZE 5

FT A SO R SPSS 21. 0 B AL, F KRS, DB ( xts) Bom, &
YR ) 25 AT ¢ BRI, P<<0.05 WA NZERESG I FE L.
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£ TCMSP H4 B vh 25 48 20 X9 1L B 1A 0k 68 A, #2461 OB>30%, DL>0.18 #4715 5
24 NERGEMERS, 2 DMMEEYTERT NAE 5, T W BR; R 25 A SOk b = S A 40 B OV R i Tk
FIF L HEME R U200 78 X6 ifn e 1) 5 B 55 S 2R Bl oy B v R UO-10I6), SRR B s M 23 S, KR

RNZWEFSE S 11424, WWE 1.

R MG MU 1 R S AE (R 25 1 T #L R 1 i 2

Table 1 Active ingredients of Spatholobi Caulis and the potential drug targets

Mol ID waen OB/% DL

MOL000296 hederagenin 36.91 0.75
MOLO00033 5347 89,1112 141516, 17-dodecahyro | H-cyclopentaaphenanthvon-sal 3623 08
MOL000358 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 43.8 0.26
MOL000468 8-O-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
MOL000497 licochalcone a 40.79 0.29
MOL000500 vestitol 74.66 0.21
MOL000501 consume close grain 68.12 0.27
MOL000502 cajinin 68.8 0.27
MOL000503 medicagol 57.49 0.6

MOL000507 psi-baptigenin 70.12 0.31
MOL000006 luteolin 36.16 0.25
MOL000486 prunetin 5.41 0.24

2.2 BRIRAE A $E R %

{f ] GeneCards. OMIM. PharmGkb. TTD. DurgBank #{#& % UA“ovarian cancer” A5 ia] iF 47 £
R, B 5 NEE KRB IR B3RS venn K. BT GeneCards 355 1 393 MR K, #T
OMIM Fi k315 172 MHHKEEKA, 2T PharmGkb 3K15 388 MMAHIKEEA, 2T TTD 315 67 AN
[Al, %:T DurgBank 3k15 84 MAHICHE . Z 8 5 LIRS 20 1 789 ANAHOCHEA, 1 A £l E I =2

EHIRA 148 MBS, WHE 1.
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Fig. 1 Potential active ingredients of Spatholobi Caulis

23 BY-RAHAREIRE

] PERL fELRECIHR 23 DNZGWEE s M R B AT 52 2, B R, 3E3RAG 75 D E-k
PSLFRAE R, WA 2,
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Fig.2 Venn diagram of drug targets of Spatholobi Caulis active ingredients and OC-related pathological genes

24 MBERNER DM

B Fad DB UEE B 23 ARG I v PR R A . 2 R B S DA AR DR B U AR Sl s E, SR
Excel RIEFF BB N KR LB, 235 N\ Cytoscape 3.7.0 FRAFHIAE <R 4-#E S -E BB, #R 35 W
IR, EEUEE (degree) B ZiWNiEER S 15 A (node) AT 40AT, HE4 (edge) BREM
AR Z M S R ] BEE B R E G AE A, R Network Analyzer JfifFxy & BT 08, WE 3.
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Fig.3 “Active ingredient-target-pathway” network of Spatholobi Caulis

2.5 PPIE{EM

7E STRING PPI fEZR A 3N 75 AN FE[RISE A, W)Fh T2 1 4 homo-sapiens (FKm AF) , L
B EREREREARMEIER SRR, WE PPI M, WK 4; #H CytoNCA THEEANT AR5
HIFATHILEE; EE FIR CytoNCA DI, IS H S a. Hd W afRED, XA
RENEAZEMHATERRR. B FEW tsv XA R IEFHTAE, 3843 Akt. Bax. Bcl-2 41
Ji IR 5 B B A R R

A. By C 209 8 A HAR RO P 2% B SL B R

4 B E EARR D 0 1R R
Fig.4 Core PPI network
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2.6 GO EEDHT

L R BAFXT 75 N -2 3 R RE S 30 AT o0 b, B FERIARK (gene ontology, GO) #E4T AW it
£ (biological process, BP) . 4Hffi4l4 (cellular component, CC) . 4> FIHE (molecular function,
MF) 3 {7k, ZRNE 5. GO AR ER, TEEFEGILESET 2 315 % BP @K, HEKEEHE
>10 1) 454 i@, FEA X SNBSS A N R PR, REEREA L EE SR
CC Rk A 54 %, HAREFEE>10 19 17 Bk, FEHEE, BEHX. BEXAER, L8R
HEGILEER 163 5 MF MRS, EEERNEHE>10 1) 21 %k, %5 DNA 46%
KT RNA RARE 11 $53tE DNA 6T, ZEMEOEERA K.

5 30 1 S TR R GO & R A

Fig.5 GO enrichment of the active ingredients of Spatholobi Caulis

2.7 KEGG B 7D #

W R AR 75 AN ILEFESGEAT SRS 169 511 KEGG ik, Al 30 IR s % KEGG LK
SZiRNE 6. BB AIRRRERNEE, PRRAE P, PHBNSEBL, PBAHIGRE. KEGG
S B A 4 R R L A S A S BUE R R N SRR AR AL . PIBK-Akt 5 S IEES . MRS
fF 5 .
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B 6 X5 i jiE % 1 5t KEGG i B 73 BT
Fig.6 KEGG pathways of active ingredients of Spatholobi Caulis

2.8 FXHEE

GSK- 3B stk A ik # (PDB ID: 6PYS, f#MTEE: 2.19 A) , 7E Maestrol1.9 “¥ & X 25 145
AT AL EE, H Schrodinger [1] Protein Preparation Wizard Ab¥EEE [, R4S MK, #MIME KSR
T, JFEEsRREEE, Bk RIkE, RENEBHTRER N LIS A
PubChem U #5 2 '~ #AF FH $E 55 °8 GSK-38 ML &4 9 F (petunidin. cajinin. psi-baptigenin
formononetin. prunetin. 8-O-methylretusin. calycosin. vestitol. origin-ligand. licochalconea) , ¥4
TE Rk . 26 Hae A0

AGbind = Cyipo-iipo X f (TIT) + Chpona-neuto-neut 2 9(Ar)R(AQ) + Crpona-chargea—chargea 2 9(Ar)R(Aa) +

Cmax—metal—ion Z f(Tlm) + Crothrotb + Cpolar—phobvpolar—phob + CcoulEcoul + CvdWEvdW + solvationerms

MM AR FESEE, ZIREEAND TRZEEGR LK 2.
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Table 2 Molecular docking of the screened compounds

&S 4k 5 PR /keal » mol! &5 45730 )77 iR 2 (RMSD)Y/A
OH
\ 0
prunetin 0 O Q -9.05 S5, BUKAHEAEH, MR 191
OH
o /
/ OH
0]
petunidin HO O }) O -8.90 Sl BUKMITIER, o 1.82
— OH
HO HO
OH
(e}
HO / :
cajinin Q o -8.72 A8, BUKHEAEH, - 212
O \
HO
(0]
Ho—{_)
psi-baptigenin / O o -8.66 25, BUKMTAER 2.01
° B
@)
O
. HO NN \
formononetin Q 0 -8.08 SHE, BUKMEAER, n-3ER 1.98
0/ \
O
8-O-methylretusin 11O Q O & -7.89 A%, BUKMEMER, o 223
—d o \
OH
S\
calycosin O (o) -7.88 Abt, GUKMEAEM, oHER 216
o4
O
HO
(0]
vestitol O o 157 AL HA TR 208
esate
= =
N
O~ N~
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Fig. 8 Inhibitory effects of prunetin on ovarian cancer
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3 itig

ZHERAT SO I R B S S EEYE. RER. MRS, KRR L. BERIEISE UL A WA B
R PR O T R R . 5 MG PR R S T R AT, R R R R T S
AR /D . AI7 Ja i B 0 1) 5 I PR IR 20-22 [l 5 X i B ko 4 ML B 98, H Al R IR sE
TEftE 230, B S A B SR T AL, B TR S XS I A (R SR E ) P B AT A R AS49 TS AN
Go/M HAUOL BH A 19 40 M 2 HT229 T Go/M A1k B4 i3 15 FH 241,

AT 9% 5L T I B4y 2« A 0 5 22 (0 90 R, R I 4 24 B A R, I A A A R
MBEIETT OC fEH S AR BN . RN SEI I8 IR VA YT OC 1E M i AE Y FE i@ s, i id IF
IGUE XS ML Y6 JT OC HIAE FI LI -

AT T X 25 o A 45 SRR IS I R T geaE i /E T GSK-38. Bel-2. Bax S5 CHEEE A, PI3K-
Akt. p53 FERBE S KDL OC /EA .. o FXH 4 IR, Wil EEHE R RS GSK-38 X
BN S AR . RS M SIS UE ST, PEEE R N U SN SKOV3 B FE A B B A HIAE A .
PARAI S IGER 4y 25 IR R B GSK-38 IR AL i 5, Bel-2 Rk NP, Bax RIAEE L.

PI3K/Akt {5 5@ B AF N R R 5 S, EanfEmAERK. MM, Fis. B AEASHRT A
FEEEAEH DY, AR FIESE, PIBK/Akt 15 5@ EE AN S0 5 . TSRS, &



RIS AEAE T 0 4 24 T AN S 6 96 I 23 A S L B O O SR 1 4 T HL 13

T B S S T R T A B A AN BT 4y 126300 22 b Mo R RN S EEBOEIRES . REMPUEAMN A
WAE RS 2 — . BRRILEE I EE (phosphatidyl inositol 3-kinase, PI3K) & Mk B2 LIS A L ES ) =5 L 3%
fitf, PI3K Wi G et Akt M4, 3EMLE R Akt B AL WS BE e H M E A, maEd
PI3K/Akt {5 5 IEE EEZ TR T M XE T Baxs BAD. Bcl-2. caspase-9 S5 1M ##I4 fg f9 2B, ik
Ab, Akt I8 B R A AT A ) GSK-38 WG 1, BH b 20 R 2 7 cyelinD1 B BEfE, N
PO AH R Gi/S BAM R 6, AT A2 32 b 928 24 Mt 1 4 5

AR PR B AN 7 OP S A MG e, (R LA T, R A 4R A SR AR R AT DL
FAEAT GSK-3p HH, X5 PI3K/Akt (G5 @A HKVIRR, Nilk—D 0 AT =677 09 S 1 1E
FAMLE SR T2 ml . 28 BT, PRES S M3 Koy XN E R, 1R T E R T LA PI3K/Akt
VR T UM 50
[ % X#]

[1] KOSSAI M,LEARY A,SCOZZEC J Y,et al. Ovarian cancer:a heterogeneous disease [J].Pathobiology,2018,85 (1/2):41.

[2] CHEN W, ZHENG R, BAADE P D, et al. Cancer statistics in China, 2015[J]. CaCancer J Clin,2016, 66(2): 115.

[3]1 BRBL. WRT &R IR A AEHTI]. P EEXEN, 2012, 28 (24) . 15.

[4] BAIEHE. AP EEHEG B U 5 00 E AR R QDT A (D). M At MU BRI, 2019.

[5] i « Bm.  AENEB/EM]. Jbnt: FEPEAGHRM, 2007 (5) : 214,

[6] ERAMEN . PEAGM. —FHS]. dbxt: PEEGREHRL, 2015, 194,

(71 Wik4A, HEE. FEEXESE (AEZE) . H—. HEHM]. i PEPEHHBRAE, 1999: 385.

[8] ®WEy, EH, PIRE, %. XML SSCE MKW HUMR M H AHLHIOT (1], P24 E, 2009, 34 (12) 1570,

[91 MEI Y, WEI L, TAN M, et al. Qualitative and quantitative analysis of the major constituents in Spatholobi Caulis by UFLC-Triple TOF-
MS/MS and UFLC-QTRAP-MS/MS[J]. J Pharm Biomed Anal,2021,194:113803.

[10] £%, XS, WM, 4. XSy s A SSCE FR g E e a7 [I]. T EFZ4&E, 2011, 36 (18) : 2525.

[ ARG, XUBE, WA 2. XS A R o B[], PRS2 E, 2005, 32 (2) @ 42.

[12] WANG S W J, CHEN J, JIA X, et al. Disposition of flavonoids via enteric recycling: structural effects and lack of correlations between in
vitro and in situ metabolic properties[J]. Drug Metab Dispos, 2006, 34(11): 1837.

[13] SHAO L. Network pharmacology evaluation method guidance-draft[J].World J Tradit Chin Med,2021,7(1):165.

[14] RAJESWARI, SANTHI M N, BHUVANESWARI V.Pharmacophore and virtual screening of JAK3 inhibitors[J]. Bioinformation, 2014,10(3):
157.

[15] FAZI R, TINTOR C, BRAI A, et al. Homology model-based virtual screening for the identification of human helicase DDX3 inhibitors[J]. J
Chem Inf Model,2015,55(11): 2443.

[16] VETRIVEL P, KIM S M, HA S E, et al. Compound prunetin induces cell death in gastric cancer cell with potent anti-proliferative properties:
in vitro assay, molecular docking, dynamics, and ADMET Studies[J]. Biomolecules, 2020, 10(7): 1086.

[17] FRIESNER R A, BANKS J L, MURPHY R B, et al., Glide: a new approach for rapid, accurate docking and scoring. 1. Method and
assessment of docking accuracy[J]. ] Med Chem, 2004, 47(7): 1739.

(181 VLY, BEICHE, BREE, 5. SXORRERL Yo FEARERT L ()], (L 5EM TRE, 2910, 36 (12) : 5.

[19] W&, MRaram, Tk, 2. X 25 F AR F B AR B E sk g (1], 251K, 2018, 9 (5) : 61.

[20] Bk, Mdef, BB, 5. 1 IRER R IBCE X I K RTE 7 SRk M B e LA R AR B R YT R R 2 A A A (0], AR AR EE
%, 2016, 14 (4) : 540.

[21] EPfE, EFfa, HEE, %, 5T 3D WORES /0T Ik S BN S SUR M HeLa (K125 BEAEFI[J]. b [ 5258 75 77 5 4
£, 2019, 25 (2) : 103.

[22] S &y, BRI, AR, . B TR T OB X ML BT AR T AR O R R B STLD]. o B AR 2%, 2021, 38 (15) @ 1803.

(23] BRAE, &R, FEER, . 5T WL 253 5 R4y 70 HE 4R 5 28 I gk v o7 s (6 7 TAE AL [0, P E i, 2021, 46 (4) .
837.

[24) BB, gk, ELZ, . 30 H00HEEESEH > JUHORE RO ], P E S TR %A E, 2007, 13 (2) ¢ 51

[25] CARNERO A, BLANCO-APARICIO C, RENNER O, et al. The PTEN/PI3K/AKT signalling pathway in cancer, therapeutic implications[J].
Curr Cancer Drug Targets,2008,8(3):187.

[26] SPANGLE J M, ROBERTS T M, ZHAO J J. The emerging role of PI3K/AKT-mediated epigenetic regulation in cancer[J]. Biochim Biophys
Acta Rev Cancer,2017,1868(1):123.

[271 GAIJ Q, SHENG X, QIN J M,et al. The effect and mechanism of bufalin on regulating hepatocellular carcinoma cell invasion and metastasis
via Wnt/f-catenin signaling pathway[J]. Int J Oncol,2016,48(1):338.

[28] LIU X X, XIONG H P, HUANG 7T S.et al. Highly expressed long non-coding RNA CRNDE promotes cell proliferation through PI3K/AKT
signalling in non-small cell lung carcinoma[J]. Clin Exp Pharmacol Physiol,2017,44(8):895.

[29] ZEvh g, FHAE, BRfL, % . KR¥ETIH ILK/PI3K/Akt 15 Sl BG4 7 CACO-2 4035 M HLHI AT 7L [0]. 4 H 2%, 2020, 30

(2) : 116

[30] WiME, E£HE, EMR, %, HKTFEEFIEDTMG CCAT1 M PI3K-AKT {55 i i 3 il il e 40 o (32 B AR 28 0], AR ES,
2021, 16 (13) : 1966.

[31] CIOLCZYK W D, GIL D, LAIDLER P, et al. Treatment of melanoma with selected inhibitors of signaling kinases effectively reduces
proliferation andinducesexpression of cell cycle inhibitors [J]. Med Oncol,2017,35(1):7.



