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Effect of ursolic acid combined with cisplatin on proliferation, apoptosis, invasion and
migration of ovarian cancer stem cells
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BHRY: MEZRRERER (ursolic acid, UA) BXSIIEH(DDP)XIOPEEET4HREIETE. AT, RERRITBENINFINREE
B, /A% @SN IEEFiEss A PERESKOVITAEF i THRLE,. LI HSKOVIT4miE. &8
BR4H. RERELEXSINEEAE, MTTIAQNTAMANESE, Transwell LI FRIBERSIHEES], KFABAnnexin
V/PIREE RV AE T 4RAE/EAT-. Real-time PCRIGN_ERRIEREEIL (epithelial-mesenchymal transition,
EMT) #BXFREFVimentin, N-cadherin, E-cadherin, Fibronectin, TwistfImRNAZSXIE, Western-blot&ill
E-cadherin, Vimentin, TwistERFRIAER, &R REREXISKOVITMIIEES BEMEWER, EXREKBIE
(P<0.05) ; MINMEATREERERAE. FERRIXSINAEITTIRESKOVITABAIAT R, S5SKOV3T4HEAE
HBSRItFER (P<0.05) ; FERERAE. RERREXSIRIAERIBBUDHISKOVITHIERIRRFTREESD (P <
0.05) ; Real-time PCRIITERESRER/E. RERELEXSINEAE(EFSKOVITHIBFEMTERRAKE, ERER
Fibronectin, Twist, Vimentin, N-cadherinZRiAF&([E, E-cadherindBiAFE (P <0.05) ; Western-blot‘ERERRE
REA. RRREREXSIREAZER] LIEE-cadherinEEERIZRIA, TAVimentin, TwistEERRIFRIK,; SRERERAMELL, F8
RERSIVREN THRATCEXES, THRIIRRENER, E-cadherinRIAES, VimentinFITwistFRIAEAK, LA
FERIEFEITFREN (P<0.05) . £t RRRBNIMEETHRGINEIZE. ERMT%, FSETAER,
BXSIREEFZREM, ENHrIse S HEEMTAX,

Objective:To observe the effect of ursolic acid (UA) combined with cisplatin (DDP) on
proliferation,apoptosis,invasion and migration of ovarian cancer stem cells,and to explore its
mechanism.Methods:Ovarian cancer SKOV3 stem cells were cultured in serum-free suspension in vitro and
identified.There were three groups,including SKOV3 stem cell group,ursolic acid group,ursolic acid combined
with cisplatin group.MTT assay was used to detect the proliferation of stem cells.Transwell assay was used to
detect the invasion and migration of stem cells.Annexin V/PI double staining flow cytometry was used to
detect the apoptosis of stem cells.Real time-PCR was used to detect the mRNA expression of Vimentin,N-
cadherin,E-cadherin,Fibronectin, Twist and Western-blot was used to detect the protein expression of E-
cadherin,Vimentin and Twist.Results:Ursolic acid significantly inhibited the proliferation of SKOV3 stem cells in
a dose-dependent manner (P < 0.05).Flow cytometry showed that both ursolic acid group and ursolic acid
combined with cisplatin group could increase the apoptotic rate of SKOV3 stem cells,which was significantly
different from the SKOV3 stem cells group (P <0.05).Ursolic acid group and ursolic acid combined with cisplatin

group could effectively inhibit the invasion and migration of SKOV3 stem cells (P < 0.05).The mRNA expression
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A
of Fibronectin,Twist,Vimentin and N-cadherin was decreased,while the expression of E-cadherin was increased
(P <0.05).Western-blot results showed that ursolic acid group and ursolic acid combined with cisplatin group
could up-regulate the expression of E-cadherin and down-regulate the expression of Vimentin and Twist
protein.Compared with ursolic acid group,the ursolic acid combined with cisplatin group had higher apoptotic
rate,lower migration and invasion ability,higher E-cadherin expression and lower Vimentin and Twist
expression,with statistical significance (P < 0.05).Conclusion:Ursolic acid can inhibit the proliferation,invasion
and migration of ovarian cancer stem cells,and induce apoptosis and ursolic acid combined with cisplatin has a

better effect.lts mechanism may be related to the reversal of epithelial-mesenchymal transition.
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