I &3 = [ M FL BRI 2R Rk MDA-MB-231 B9$0$11E B R E M FIf 5T

RF N, ZEARSE 2R AR ER LIRS, I R 618000 2.7 g R KB I IR B el AMRHGELIR) . I B 646000]
WE: B RS A E = M SURE @ bk MDA-MB-231 693874 | it # B 4% 2 e dph4E B R L adud , 753% 4k
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Cyclin D1, CDK4 % & %A & 2 F B§I(P<0.01), 5 A F T34 = LIRS 4a itk MDA-MB-231 693858, it
HEAZZM S, EAEAHGHR TS T8 Vimentin, MMP9, Cyclin D1, CDK4 #) & & F % .

KR A E; IUMEmie; ¥ S, 124
FESES: R2855 XEkFREE: A
DOI: 10.13748/j.cnki.issn1007-7693.2022.11.007
SIAARI: MF, FHF. BELF = MHEIURE Mk MDA-MB-231 #4941 /E A B 4 AF 2 [T]
2022, 39(11): 1438-1443

XERE: 1007-7693(2022)11-1438-06

P EIRE A,

Study on Inhibition Effect and Mechanism of Daphnetin on Human Triple Negative Breast Cancer Cells
MDA-MB-231

CHEN Yu!, LI Linfang?'[1.Department of Breast Surgery, Deyang People’s Hospital, Deyang 618000, China; 2.Department
of General Surgery(Breast Surgery), The Affiliated Hospital of Southwest Medical University, Luzhou 646000, China)

ABSTRACT: OBJECTIVE To explore the inhibitory effect of daphnetin on proliferation, migration and invasion of human
triple negative breast cancer cell MDA-MB-231 and its potential mechanism. METHODS MDA-MB-231 cells were cultured
in vitro and randomly divided into control group and daphnetin 10, 20, 40 ug-mL-! groups. MTT assay was used to detect the
MDA-MB-231 cells proliferation. The clone formation of MDA-MB-231 cells in each group was detected by clone formation
experiment. Scratch and Transwell assays were used to observe the migration and invasion of cells. Western blotting was used to
detect expression of Vimentin, MMP9, Cyclin D1, and CDK4 proteins. RESULTS Compared with the control group, daphnetin
groups(10, 20, 40 ug'mL™") significantly inhibited the proliferation of MDA-MB-231 cells(P<0.05 or P<0.01), daphnetin
groups(10, 20, 40 pg'mL™') could inhibit the colony formation of human breast cancer cells MDA-MB-231(P<0.01), the
migration and invasion ability of the cells in the daphnetin group(20, 40 pg-mL™") decreased remarkably compared with the
control group(P<0.01), the protein expression levels of Vimentin, MMP9, Cyclin D1 and CDK4 in the daphnetin group(20,
40 pg'mL™") were significantly reduced(P<0.01). CONCLUSION Daphnetin can inhibit the proliferation, migration and
invasion of human breast cancer cell MDA-MB-231, and its mechanism may be related to the down-regulation of the expression
of Vimentin, MMP9, Cyclin D1 and CDK4.

KEYWORDS: daphnetin; breast cancer cell; proliferation; migration; invasion
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. RET I RLALE], IR IGTT FLIRE R 2y
PRHESL IR
1 MRAAEE
1.1 40

= B ML g 20 ik MDA-MB-231 Il H 5
Bl e LA
1.2 R S5{GR

B A 3R (B2 e R AE R RHE A IR A F], CAS
5. 486-35-1; Hlt5: C10061613; 4l =98%);
DMEM i 3R 35 . SH30022.01), JiG4F i
LS : SH30406.05)3 i HYclone 28 Al 427
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00064367) . H i & J& & H B 9(matrix
metallopeptidase 9, MMP9)Z 5@ B Hi & (L = -
00066523), G1/S-#¢ M JE I 1-D1(cyclin D1)
ZTREPUARG S . 10008351) ., 2 M JE W55 4K
P B 4(cyclin-dependent kinase 4, CDK4)Z i,
BRI S . 00076193), Hilifs- 3-BEMR i A i
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GAPDH)HL.FL FEHUIR LS 1 10021642) K BiAR i 41
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ERENES . SEREEIE)GE R AR A FD.

1.3 ik

1.3.1 MDA-MB-231 #iiffilis= . /5425 %
HAEHI N TNBC ik MDA-MB-231 DL 5 10%
A M . 1% 4% £ 19 DMEM J 800, 85T
37 °C. 5% CO il Foti v, AR E A A K
AR E G RIS . A TR EE R R
MDA-MB-231 #4153 Axt A AL . F . miE
ERM K. . A EEE R4S T 10,
20, 40pugmL' ¥ i 7 — W &L W AR (dimethyl
sulfoxide, DMSO)H i AF 2 A0 B, X A1 25 755
i DMSO AbH,

1.3.2 MTT 7E4K45 40 MDA-MB-231 4 ffi##58
TSN A g2 E <1317 WK, Ak
P24, 48, 72h J5, HREEN & UL A5y R
H A A FE AN H R . AR R E O, 2.5,
5, 10, 20, 40, 80 ug-mL ")4¥ MDA-MB-231
L 48 h W AL £ .

1.3.3  “PARGCREIE k4541 MDA-MB-231 4ilfifl
TIREIEAE S K MDA-MB-231 4R T 6 £L
Mo, BEFL1 000~1 500 N4, Hi3724h )5,
e 35 7% 5 b & A K R vk B B A R (10, 20,

40 pg-mL YTE R, B3R 7d 5, R
FE PBS UL 1 K, 4%Z R EEREE 20 min, 454
YL@ 15 min, JEKMEE, THEUEEE.

1.3.4  RUEIREH I MDA-MB-231 40T fig
1 B KRR MDA-MB-231 4080 T 6 1L
b, FRAiMUfS , FAG Sk BT 5 20 4 i 5%
FEALRE, PBS ¥k 1~2 WK, A AR 5
HH(0, 20, 40 pgmL YT ERTFREE, HET
RAER 0 BPIRES, HigR 24 h )5, LB T IRAE
24 BRIRES, THEAIITER R,

1.3.5 Transwell & MDA-MB-231 401122858
71 B Matrigel 53R FRIRIEIE 1 - 6 ke, 1R
) J5 7E Transwell /NE B2 A 100 uL, 7E
Transwell /NEFY FEEFLAIN 5x10* 40, 3
R SRR 200 L, 2> MEGHFZRM. H.

R 2 RN HR A, AR AN TR T A B A
#(10, 20, 40 ug-mL ")}z DMSO Xt [ 2 4 i1 7
T, FENMA 600 uL &4 10%M6 4 1L 1) 5E
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TR, 48 h JFZRWEERE 20 min, 4555
Yefd, 15 min, VEUE 3 R, MEAAMETTEL.
1.3.6 Western blotting Kl AHOCH R IEKF  F
KB MDA-MB-231 4iifi4%Fh T 6 fLH
W, FFRE 80%, AR E R K (10, 20,
40 pg'mL™"), #4535 24 h J5, WA AN TR B R
., SDS-PAGE BEHLIK /T B8 M, 5% % PVDF
o 5%BARA W= A 1 h, —$i Vimentin(1 :
2000)., MMP9(1 : 2 000). cyclin DI(1 : 5 000).
CDK4(1 : 3 000). GAPDH(I : 20 000) T 4 Cil7&
JEE, TBST 0k 3 K, K 5 min, Z=Hi(1 : 5000)
FZEEIFE 1 h, TBST &% 3 1K, BK 5 min, ECL
RICRF
1.3.7 Geitseorik BdaRA SPSS 21.0 Hffi
TG H R X s FoR8, 2 HNHE
KA e kg, ZAE HBCR FSR R I 25017 .
2 #HR
2.1 Faf RN MDA-MB-231 4 it 1451 1Y 52 0

AN IR Z A3 24, 48, 72 h, FEETEH
W BE R B fE R RE K, S IR A
(0 g mL' FAZ)M L, HXT MDA-MB-231 4ififl
AT T SR A8 S SR T e A #(P<0.05 8] P<0.01), UL
Kl 1A, ARVEENERE RO, 2.5, 5, 10, 20, 40,
80 pg-mL)AbH MDA-MB-231 4iifl, Z3#ritEis
48 h B fF K1 ICs0 M 25.76 pg-mL ', 255 L& 1B,
2.2 HEFZEXT MDA-MB-231 ZiJi v I il fE
OpA|

A T BT R e g R R, S R4

A 80+
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£
1

0 T
0 10 20 40
Bl R /ug mL™

1 %% &% MDA-MB-231 41 it 3 78 41 %) {E 7
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40 pg-mL ") @ EHH MDA-MB-231 41 fifl 7 f&
i, PAXFHBZ(0 ng-mL ! Fa&R) MU —1bab B,
X HRAEFIAIG . L s 7 o e A 2R L A A v R T
HHE 743514 1.00+0.06, 0.33+0.04, 0.00+0.00,
0.00+0.00(P<0.01), Z5H LA 2,
2.3 Fid &% MDA-MB-231 4T R HE 1 B0

B A R 11 24 h iF, DAIXFRRZH(0 pg-mL~" H;
FZEMOA— LB, XTREALAAL. . A
&R A Y 48 M T #8 #8530 4 (100.00+2.25)%
(91.41+ 3.55)%, (48.98+4.67)%, (16.82+1.42)%;
5 BRATAR He, AIGR) B 0 Ef A 2RO RE 3
MDA-MB-231 #ifiEREHE Sy, i, &l i Sy
FZ L ZEWH MDA-MB-231 4i T & 6
(P<0.01), ULKE 3,
2.4 FEFEEXT MDA-MB-231 4l {222R% 7 1 50

4525 48 h 5 , LIXTREZH (0 ng-mL ! Fi & 2 i0H
—fbAb3, XFRERAIAR, . E A R AL
{2 2B 23524 (100.00+5.07)% , (83.56+ 2.87)%,
(47.5145.54)%, (30.47+3.31)%; SXIBMLL, K.
T R A A A T L ] MDA-MB-231
AR 28R 11(P<0.05 B{ P<0.01), WA 4,
2.5 i EX MDA-MB-231 4i/fd Vimentin .
MMP9 . Cyclin D1, CDK4 % [ K501

Western blotting il 455 o, 55X AL L
B, 1. @flEEEEHEH Vimentin, MMP9 |
Cyclin D1, CDK4 X}k & i & %K (P<0.01),
H 556 RERWEAX, WK S,

B 1007 ¢ ~(25.76£1.12)ug-mL"!
80

60

I=R%

40

204

0

0.0 0.5 1.0 15 2.0
LogGi& Z2 W /ug-mL™)

A-24, 48, 72 h HiiF Z I H] MDA-MB-231 4035 (X +5 , n=4); B-Hi & # AL H MDA-MB-231 4iiffl 48 h [ ICso( X £ 5 , n=3); 5% HZ1(0 pg-mL!

A Z)ML, DP<0.05, 2P<0.01,

Fig. 1 Effect of daphnetin on the inhibition rate of MDA-MB-231 cells
A—daphnetin inhibited proliferation of MDA-MB-231 cells at 24, 48, 72 h( X + 5, n=4); B-1Cs of daphnetin on MDA-MB-231 cells at 48 h(x + s, n=3);

compared with control group(0 pg-mL"! daphnetin), VP<0.05, 2P<0.01.
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B R B fug- mL! 1.5

1) 1
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B R W /ug-mL

B2 F#& &% MDA-MB-231 4 5 (&7 & ft 1B R (X £5 , n=3)

SRR (0 pg-mL! B FOMLL, DP<0.01,

Fig. 2 Effects of daphnetin on the colony forming of MDA-MB-231 cells(x + s, n=3)
Compared with control group(0 pg-mL~" daphnetin), "P<0.01.

B R VR /ug mL!
150
2 100
%
B i
o o5
\
0 T T T T
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B RWE ugmL !
F(xts, n=3)
53§ BRAL(0 pg-mL! B A FOAALL, DP<0.01,
Fig. 3 Effects of daphnetin on the migration of MDA-MB-231 cells(x * s, n=3)
Compared with control group(0 pg-mL~" daphnetin), "P<0.01.
150
B A RYRBE/ug- mL!
< 100 )
5
™ 50+ 5
0 T T T T
0 10 20 40
B R E ug mL!
El4 7% =% MDA-MB-231 i E Z &AW EH(XLs , n=3)
X IR0 pg-mL B F)MLL, DP<0.05, PP<0.01.
Fig. 4 Effects of daphnetin on invasion ability of the MDA-MB-231 cells(x s, n=3)
Compared with control group(0 pg-mL~" daphnetin), "P<0.05, ?P<0.01.
A RIRE /ug mL!
0 10 20 40 1.5 - M0 pg-mL! IR wm20 pg'mL™ ER

10 pemL ' BFER 0 40 pgml RER

Vimentin s e o oo
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(=]
1

MMP) S e w—

Cyclin D] s S s oo

R y )
CDK4 e S8 s . L )
GAPDH (S 4D 0 S Vimentin MMP9 CyclinD1 CDK4

B 5 % £ MDA-MB-231 48 ffi ¥ Vimentin, MMP9, Cyclin DI, CDK4 & & %W ¥ (X ts, n=3)

5% RZE(0 pg-mL B F R, VP<0.01,

Fig. S Effect of daphnetin on protein expression of Vimentin, MMP9, Cyclin D1 and CDK4 in the MDA-MB-231 cells( x s, n=3)
Compared with control group(0 pg-mL~" daphnetin), "P<0.01.

FrE B 227 2022 45 6 A5 39 E455 11 1) Chin J Mod Appl Pharm, 2022 June, Vol.39 No.11 - 1441 -

BEHN SR




3 g

JERE R AR AR T EE RN Z —, IR
SRR R R AU T R S M g Y e
FUIRIE IR i R, BUkYY . A IIRYT R
3R 97 2 bR TR Z AN A 8 3 BR YT o X
TNBC [AF5E &K IHAK W] B IR 504 HER2 i
IR, FHE A ZLARE , TNBC {228 )15
L R R, ) RN R R A R
IR -t TNBC JRI7 MfbIr 2t A2, H
BORTEEARR, FILABHIRZEF 2546 TNBC G
IFERHEE, WMERNL 18- RELR, iTH
Z R EEPE R EE M, ORI T
P, PUAAIRYT o (H A A IR b 25 B
PEIBAFE L, HAH SCHLHI AL e B 58 K B
A s A R A RhoA FT Cded2 UKL,
TN B PR 20 LMS 1R 2 TR, A
Y HE AR IMA TS & B A R X B16 R0 2R 4
8. MXT FLAREEANNE . C26 45 7 4n i HoAa bt
A IVER®, Kumar SEM% K B PRS2 1
B A 20 o HE Nrf-2-Keapl F1 NF-«xB G i X}
7,12-ZH R B S 1 K LR E A B s
YERT, X A LRI 4B A B 5 AT A DL 4R
I, ARV T 5 24 TNBC MDA-MB-
231 2RI 52 ] S AL

i 240 i — P A SR i, LA T PR
RE ST, 12228 FlLIE & 2 20 3F nT B A4 P9 9 2R Bk
TR RGBTy . R, i
MM R A | A2 B RN R E 1R 6T R G 06
S, ASSZIS A MTT 75 2 B[R] B 1 By A 206}
MDA-MB-231 40 a4 58 ¥4 i 4E H (P<0.05 1§
P<0.01), FLRERIH S FiEG A 2 A LA MDA-
MB-231 #iiffl i s T8 iliiE 1 . TNBC A 51 T HAth
FARV L, A TS R 2B M S
IR E, HIlE TNBC W5 & & fEERs, i bxt
1697 255 OB ARG, IR Y TNBC A5 A AA 3
AN RN o ASSEIS AN R B i A
RO, S5XIRARMRYREEALL, T SR
I R e MDA-MB-231 40 i # fig
(P<0.01). 7EMIRE/NERZERIR T, AR 0 5
FEIEMNG, 3R MDA-MB-231 4ifisk
H B @98/ (P<0.05 B P<0.01), i3 W52 Al LA
il MDA-MB-231 4l 1272 RE 1.

Vimentin & 71 H] 22 85 FH 55 1 B 2R 02, MPP9

1442 .

Chin J Mod Appl Pharm, 2022 June, Vol.39 No.11

J& MPP IR EE T2 —, WEHIA A -
[&] 78 %% 1k (epithelial-mesenchymal transition, EMT)
I EAREY), EMT J& e Bt s Al D i
Fe. C4RIE Vimentin AT LUfEFE R 20 9 4014
B3], Mohebi SEUHE X 78 Xof FL AR I 55 1F
WA PEATREIN & PE, Vimentin W LLAE A FLIR R
FAE bR EY) . Pangl') | Liul'SIA BABHF 5% & BE AT L)
SE A fPEE Y Vimentin SR TNBC 28 i 0978 5%
MEERS, Vimentin 55255 1) FLIRE B H BRAAF
TR, MPP9 i ] LIl g #0% TGF-B/SMAD {5
5 300 R 1 5 L A AT P R R Y, AR SR
i, 20, 40 pgmL ! iEREEA/EHG, Vimentin
MPP9 [ZRIAY TR, 55 R ATk B AR (P<
0.01), #/RFiFE 0 GEiHd EMT i 2 K 4 il
MDA-MB-231 AR RZEMEER . 1 LGS
T AN U B A AR ANTE A . Cyclin DI
F1 CDK4 J2& 875 4 it 5 9104 O 7, Cyclin D1
ATDMEHE CDK4 ByDIfRgdas , Hoak mJadEnl Lk
FMEIEVE . WF5E R B CDK4 BRI 7E LI 1Y
HIT TP ER I RO, ARSE R I, HAE R AL
i 1 41 A 2R G2k T 1 Cyclin D1 F CDK4 ()55
ik, MIAH MDA-MB-231 2l (485 . PRk,
P AR S5 AT DI 56 A 2 T BesdE L i EMT s %
A S S 45 FR SR A MDA-MB-231 4 iy
s TR RIRZE.

ZE LT, ARSZIUERA T A R A FLIR
MDA-MB-231 il (3858 . 128 AR 22 6l 1E
R . 1EAh, B ZE ] R JE Vimentin,
MMP9 . Cyclin D1. CDK4 & k/KF-, XAl fE&
i A 2 N LR A0 M . R BRI RSRE
MU Z— P 3 7 22 0T 2L 1 s 200 B 490 ol 4 P R
A BIRLEMISA it — 20 ST

REFERENCES

[1] SIEGEL R L, MILLER K D, JEMAL A. Cancer statistics,
2018[J]. CA Cancer J Clin, 2018, 68(1): 7-30.

[2] BRAY F, FERLAY J, SOERJOMATARAM 1, et al. Global
cancer statistics 2018: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries[J].
CA: A Cancer J Clin, 2018, 68(6): 394-424.

[3] MEIRSON T, GIL-HENN H. Targeting invadopodia for
blocking breast cancer metastasis[J]. Drug Resist Updat,
2018(39): 1-17.

[4] MEDINA M A, OZA G, SHARMA A, et al. Triple-negative
breast cancer: A review of conventional and advanced
therapeutic strategies[J]. Int J Environ Res Public Health, 2020,

AR T2 2022 4F 6 5 39 B4 11 1



[10]

[11]

[12]

[13]

17(6): E2078.

GE F M, YANG L, CHEN S Q. Study on anti-tumor effect of
loganetin on pancreatic cancer cell BXPC3 and its
mechanism[J]. Chin J Mod Appl Pharm(" E BN FH252),
2020, 37(19): 2323-2327.

YE L L, YU D X. Study on effect of delphinidin on
proliferation and apoptosis of human bladder cancer T24 cells
and its mechanism[J]. Chin J Mod Appl Pharm(" E B
257, 2021, 38(4): 409-414.

WU R R, LIU HF, WANG C, et al. Effect of micheliolide on
proliferation and apoptosis of colon cancer cells[J]. Chin J
Mod Appl Pharm( " [ B 4% I H 25 2% ), 2021, 38(13):
1559-1565.

JIMENEZ-OROZCO F A, RANDELOVIC I, HEGEDUS Z, et
al. In vitro anti-proliferative effect and in vivo antitumor action
of daphnetin in different tumor cells[J]. Cir Cir, 2020, 88(6):
765-771.

WANG Y, CHEN J, CHEN J, et al. Daphnetin ameliorates
glucocorticoid-induced  osteoporosis  via  activation of
Wnt/GSK-3p/B-catenin signaling[J]. Toxicol Appl Pharmacol,
2020, 409: 115333.

LIJ, WANG D L, YI L, et al. Daphnetin alleviates myocardial
ischemia injury in rats through mediating oxidative stress and
inhibiting JNK/NF-kB pathway[J]. Chin J Cell Mol Immunol,
2020, 36(6): 513-519.

FENG R M, ZONG Y N, CAO S M, et al. Current cancer
situation in China: good or bad news from the 2018 Global
Cancer Statistics?[J]. Cancer Commun (Lond), 2019, 39(1): 22.
DA SILVA J L, CARDOSO NUNES N C, IZETTI P, et al.
Triple negative breast cancer: A thorough review of
biomarkers[J]. Crit Rev Oncol Hematol, 2020(145): 102855.
FUKUDA H, NAKAMURA S, CHISAKI Y, et al. Daphnetin
inhibits invasion and migration of LM8 murine osteosarcoma

P E AR T2 2022 4F 6 2K 39 B4 11 1

[14]

[15]

[1e]

[17]

(18]

[19]

[20]

cells by decreasing RhoA and Cdc42 expression[J]. Biochem
Biophys Res Commun, 2016, 471(1): 63-67.

KUMAR A, JHA S, PATTANAYAK S P. Daphnetin
ameliorates 7, 12-dimethylbenz[a]anthracene-induced mammary
carcinogenesis through Nrf-2-Keapl and NF-kB pathways[J].
Biomed Pharmacother, 2016(82): 439-448.

FRANCART M E, VANWYNSBERGHE A M, LAMBERT J,
et al. Vimentin prevents a miR-dependent negative regulation
mRNA  during
transitions and facilitates early metastasis[J]. Oncogene, 2020,
39(18): 3680-3692.

MOHEBI M, GHAFOURI-FARD S, MODARRESSI M H, et
al. Expression analysis of vimentin and the related IncRNA
network in breast cancer[J]. Exp Mol Pathol, 2020(115):
104439.

PANG K, PARK J, AHN S G, RNF208, an

estrogen-inducible E3 ligase, targets soluble Vimentin to

of tissue factor epithelial-mesenchymal

et al.

suppress metastasis in triple-negative breast cancers[J]. Nat
Commun, 2019, 10(1): 5805.
LIU S, HUANG J, ZHANG Y W, et al. MAP2K4 interacts
with Vimentin to activate the PI3K/AKT pathway and
promotes breast cancer pathogenesis[J]. Aging(Albany NY),
2019, 11(22): 10697-10710.
DONG H D, DIAO H X, ZHAO Y, et al. Overexpression of
matrix metalloproteinase-9 in breast cancer cell lines
remarkably increases the cell malignancy largely via activation
of transforming growth factor beta/SMAD signalling[J]. Cell
Prolif, 2019, 52(5): €12633. Doi: 10.1111/cpr.12633.
SCOTT S C, LEE S S, ABRAHAM J. Mechanisms of
therapeutic CDK4/6 inhibition in breast cancer[J]. Semin
Oncol, 2017, 44(6): 385-394.

Wk HE: 2021-05-28

(R3CTidh: M)

Chin J Mod Appl Pharm, 2022 June, Vol.39 No.11

1443 .



