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FRAZE A X2 PR 4R MCF-7 1878 DR T A2 e &2 HHLHI A 5%

L SRRET AR A A T OB CBLILER T2 Be MR EERE ) BREAMRE WL 384 435000
2. WRBTRAB AN P OBEE GHALE T 2B BB B A, Wk A 435000

B E. B8 WIRRA R AR MCE-7 858 . T IR AR RS B3 CCK-8 5 B AR IR A
FAMEH 12, 24, 36, 48 h ¥ MCF-7 4l iU G 41 6 77 B2 s A0 BRI 1o 4L (k5 %2 20, 40 pumol/L I JR 41 25 A X MCF-7 41l fitg
JFIT-HI20 ; SE) 2¢ 9% 8 5 PCR (RT-qPCR) il c-Myc. Cyclin D1+ Bcl-2. Bax mRNA HJ5RIA /K F-; Western blotting %
Fr il c-Myce. Cyclin D1, Bel-2. Bax 88 HIIFRIEKF. L5R JRA 2 A X MCF-7 40 38 i 5 A #0050 45 HL 52 0 )94 5 A8 ¢
PE; A T YRR, 200 40 wmol/L JRA 3 A 45 25 5 ¥ RE 15 5 MCF-7 4l B 8 T3 RT-qPCR X Western blotting £ 1 i
7N, 20+ 40 pmol/L JR A1 % A BEf% 2 3 P& Ik MCF-7 41/l 1 c-Myc. Cyclin D1, Bel-2 mRNA J & A IR IEKF (P<<0.05,
0.01), Jf Bax mRNA K& R IEKT (P<0.05.0.01). £5i8 JRA % A BAT P MCF-7 20 fitd 384 5 o 175 5 H 8 T 1E
. HAE I BLEI AT A 5408 c-Myc. Cyclin D1, Bel-2 %3k, Jh# Bax & ik /K FH %,
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Effect of urolith A on proliferation and apoptosis of MCF-7 cells in breast
cancer and its mechanism
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Abstract: Objective To study the effect of urolith A on the proliferation and apoptosis of MCF-7 in breast cancer cells and to
explore its mechanism. Methods The CCK-8 cell viability assay was used to investigate the effect of different concentrations of
urolith A on MCF-7 proliferation of breast cancer cells after 12, 24, 36 and 48 h. Apoptosis staining was used to investigate the effect
of urolith A at 20 and 40 umol/L on the apoptosis of MCF-7 in adenocarcinoma cells. Real-time fluorescence quantitative PCR (RT-
qPCR) was used to detect the expression levels of c-myc, Cyclin D1, bel-2 and Bax mRNA. Western blotting was used to detect the
expression levels of c-myc, Cyclin D1, bel-2, Bax and other proteins. Results The different concentrations of urolith A inhibited the
proliferation of MCF-7 in breast cancer cells in A time-concentration dependent manner. 20, 40 pmol/L Urolith A can induce the
apoptosis of MCF-7 in adenocarcinoma cells. RT-qPCR and Western blotting results showed that urolith A at 20 and 40 pmol/L
could reduce the expression level of c-myc, Cyclin D1, Bel-2 gene protein and mRNA in MCF-7 cells (P < 0.05 and 0.01), and
increase the expression level of Bax gene protein and mRNA (P < 0.05 and 0.01). Conclusion Urolith A can inhibit the proliferation
of MCF-7 in breast cancer cells and induce its apoptosis, and its mechanism may be related to the inhibition of the expression of c-
myc, Cyclin D1, Bcl-2 and other genes, and the increase of the expression level of Bax gene.
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R FER EAHERIT ISR S N, A H R
AL RE R R AT e s 7 18 RRBX & 19T 259
BRI AR . R BRI AR R — PR
TERR AR =1, W] 75 R 7L 30 4 A oA A % A R L
AEDEERYR, B AR PR PR S E
FREGEE AR S Horp, JR A 3R A R IR A R R R
oS R G AR Y R AR AT
2 15 PR W E AE 25 B e BT 8. B EATR T
PRAT 25 A S0 30 M e 1) AR I 9 i A2, DR
ARSI FE R A 2 A K LR 41 i MCF-7 34 58 L
T 11 5% ) PR FAE AL, IR 5 A BT 7L
Ja B2 AL I R BT AT FE AR
1 M
1.1 4Ape

N 7L e 20 i MCF-7 4%, T B o [ R 27 e AR
102 5 20 i A ) 2T ST
1.2 #HmE5FERAHR

JRAT 2 AU S 1143-70-0, 5 &0 $0>98%) ,
IR A AR R RA R A 64 i .
DMEM =i I 2 R E O H -8 H R, WH %
Gibeo 2w s CCK-8 i 7 & 5 H 4 [\ 4= 4k 2 B
FL T s c-Myes GU/S-FF 7 1% Ji ] &5 & -D1 (Cyclin
D1).Bcl-2.Bax -B-actin mRNA I R 7 5| ¥ FI R %),
i InvitrogenTM A &) 5 1H A Al s 26 6 € & PCR X
T DBI 2 7 5 % Bt A c-Myc. Cyclin D1.Bcl-2 Al
Bax £ b B §UAk (525 73 il 4 94025.29225.,42235
F127745) , AR I A AL BE- 1L 3 TSR 1gG =Pt (1]
5 14708S) , ¥ 4 3% E CST /A 7 : BCA & 1 7€ =ik
A% ECL B B 7 A o6 W 40 M B (3 4 Bt 7]
RNA #HU 57 , 1 B 3& [ Thermo Fisher Scientific
2\ F] s PAGE-SDS # i Bk il 2% a5 &, T 3 5%
EpiZyme Scientific 2 7] ; Ho A 71 5 4 S 56 % H H
FUHE , K B 4lK .
1.3 FEMEE

B b A (xMark) « B UK AX < 4 B8 2R 11 4% AN L 40
L H# (TC20) | SER 52 & PCR X (CFX96) , 1
2 EH R A B0 HL(CTKI20R , 151 # A B oML
IERABRA D s 731 K (MS-TS, M55 8 -6 7] £
AT AL AR 7 B R 58 (G: BOX, JE [H Syngene
AT 5B RS CHARBRMRE AR ; EHIE KR
B (HH-S4, gQBURS SIS Al e & A BR A R .
2 7
2.1 ‘HRREFAFIEF

FL 9 MCF-7 24 M 1 %0, SR 18 R T v

()77 3%, B F T34 ) DMEM 15 9 B AT 1 9% . B
CO,BEF-famh , 5 3 R# I — K
2.2 CCK-8iR 5T S 40 Ak 5 2=

B 2504 K A0 D 5 6 R i i A ) R 2 i
T F 40 M H S o #, BLS 000 AN/AL B AL AR
100 pL, 5T 96 FLAk H, % B 2 E 40 0 R ZH R A
% A(10.20.40.60.80 umol/L) 41 , 41 % & 6 M E
fL, = A H o A T AR AR s 7 5L, s A A
AFEFD M. 24525 12.24.36.48 h )5 , B LN 10 pL
CCK-8itFJa4ksE37 2 he BEAMY 450 nmi KA 2
WRORE CMH, VRIS . B 3RS

MPITTIE R = (A — A )/ A g A )
23 DR

EOH B0 A K 40 i, 2P0 T 100 mm B5 7% LA
Vx24T PR A7 & A (2040 pmol/L) 21 , K [H] 5 &
FIPRAT R A 251E ] 24 h s, S8 40 i 146 0 40
. B S 3 K
24 FRAZAFSMCF-7HEBTNIERMR

MCF-7 40 4% “2.3” W7 VL3 AT 73 4 25 245, R H
TR 9 T G A R AT Yt O BB T O
JRA R A S MCF-7 400 T 19 /E .
2.5 FRA & A X c-Myc. Cyclin D1, Bel-2, Bax
mRNA FiAH£ 0"

MCF-7 40 4% “2.37 Bl rh J7 ik 04T 7y 45 2, Jn
A 1 mL Trizol 7], 78 /MR & )5 , FEHUAH AL RNA,
ol A T AR 0 SR R R U B 1S, i 20 uL
f 30 B S AR 2R, BN RN, 37 °C/K I8 46 1% & 30
min, K £ RNA ¥ # 5y cDNA. R 35 % ot & &
PCR 5] & i B 5, i & 50 uL [ %¢ )6 € & PCR
LR Z, N cDNA FI 540 (519 7 51 L3R D AEAR ,
# T Applied Biosystems PCR {X 3 1T [ b7 , W B 5%
PEIZIR U 5. Guil FRid N EEAR C A, R 242

x1 519575
Table 1 primer sequences
L I3

B-actin  IE[H :5'-GTCCACCGCAAATGCTTCTA-3'
%17 : 5-“TGCTGTCACCTTCACCGTTC-3'
c-Myc  1E[A:5-TCGGAAGGACTATCCTGCTG-3'
S 7 :5-GTGTGTTCGCCTCTTGACATT-3'
Cyclin  1EA] :5-GGACTTCGAGCAAGAGATGG-3'
Dl 4.5 -AGCACTGTGTTGGCGTACAG-3'
Bcl-2  IE[[:5-GTGTGTGGAGAGCGTCAACC-3'
S IH] : 5'-“AGAAATCAAACAGAGGCCGCA-3'
Bax  IE[H:5- AAGCTGAGCGAGTGTCTCAAG-3'
S 1) :5'- CAAAGTAGAAAAGGGCGACAAC-3'
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(7 HE B B BRI (AR R Rk .
2.6 FRAZEAX c-Myce.Cyclin D1,Bcl-2.Bax EH
FKIERIF

MCF-7 40 jf 4% “2.37 WU AT 40 45 25, N
1 mL RIPA 2 il 22 fif WL, & 2H 48 i 7E K B 22 30
min, N 1.5 mL (15508, 7E T4 4 °CHY S O
HLH 5 000 r/min 250 5 min J5 2B 13 , 4 95 °C &
WG W B & . 4% IR U B & IR 4 R 10
mL, 7 B 20 mL. FAEJE HLIK 2 B, B B S N
c-Myc. Cyclin D1.Bcl-2.Bax 25— i 7£ 4 °C% 1 F
i & B, Y H F PBST MR RENR , 852 3 1, I A
£ P/ B 1gG =90, H PBST M B VR P i, L2 3
U, 11 J5 FH DAB W 2 AL BEFE A o Tmage J 317
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W EE A 2%t K FEAE
27 HHFHE

K H SPSS 21.0 A 4T G it 40 #r , 1F & Bk}
K wts Fom 5 K ¢ K kAT 2L 1) Eh
3 4
3.1 RABEABHERETE

SERWEN TR, B R R A G AR BERR,
E B (8] 386 4, MCF-7 20 M A7 38 2R AR B AR, 24 R
& AN 60 umol/L, /E H 24.36.48 h, MCF-7
I PLAT 15 R SAE T 80% , 3R B IR A7 25 A X MCF-7 4fl
MO B IHIER . 28 B45 R, %8 20,40 umol/L, {F
H 24 hWE MR 3R A 45 25 564, 6 MCF-7 44 il g

BERE.

O12h O24h
N36h m48h

o

1
60 80

Y5 25 ¥R & /(mmol- L)

1 RAZEAXSGC-7901 HFATFERHIFN (25,1 = 6)
Fig.1 Effect of urostonin a on survival rate of SGC-7901 cells (Z£s,n = 6)

32 RAZAFESMCF-7THEATHIERMR

MCF-7 41 jfs 4 id 20,40 pmol/L JR 1 & A 44 %4
YEH 24 h )5, % F 40 B R 1 G 3057 Stk AT e 1
RO ME NS IR AR AT MCF-7 4 fu I 1
MAPER , &5 Rl 2 fros , 5% B4 b8, 20,
40 pmol/L JR A1 &R A 4525 1EH 24 h J5 , MCF-7 4l Jfa K
EHBET, BHR AR ABGIHES MCF-7 4001
TSHIER .

Pl FRATE A20 pmol- L JRFTE A 40 pmol-L!

2 RAZEAFSMCF-7HMAT
Fig. 2 Apoptosis of MCF-7 cells induced by urostonin A

33 R A ZE A X e-Mye, Cyclin D1, Bel-2, Bax
mRNA FiX R0

MCF-7 40 Jf1 £ 20,40 umol/L JR 1 & A 45 2451k
F 24 h J5 #EHU RNA, £33 c-Myc. Cyclin D1.Bcl-2.
Bax mRNA R IEKF, g5 RunE 2 s, 55X
L%, 20,40 pmol/L JR 1 3= A 45 24E H G 5 se %
& % &A% c-Myc. Cyclin D1.Bcl-2 mRNA ] % ik 7K
7 (P<0.05.0.01) , & % Ft i Bax mRNA 3 & /K
F(P<0.01).
3.4 JRABZE ARt c-Mye,Cyclin D1,Bel-2.Bax & H
FTIERIFZ M

Wi 3 FroN, 5% B A B4, 20,40 umol/L JR A1
A B HE G REN B3 B K c-Myc. Cyclin D1
Bel-2 % [ 1 £ 3E K T (P<0.01) , T 7 Bax & [
LKIEAKF(P<0.0D) . S5REW, JRAZRARREET
| c-Myc.Cyclin D1.Bcl-2 2 4 1A , Ff & Bax &
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#z2 RAZEAX c-Mye.Cyclin D1.Bcl-2,Bax mRNA FRiEHI 0 (T+s,n = 3)
ye. Ly

Table 2 Effect of urostonin A on mRNA expression of c-myc, cyclin D1, Bel-2 and Bax (r+s,n = 3)

2H ) 5 &/Cumol-L ") c-Myc/B-actin Cyclin D1/p-actin Bcl-2/B-actin Bax/B-actin
X H — 5.5+0.75 8.3+1.64 12.6+1.89 1.5+0.05
RAZE A 20 4.2+0.82" 5.2+1.02" 8.4+2.61" 3.240.92"
40 2.4+0.57" 3.0£0.67" 6.0£1.24™ 4.0+0.61"
x4l " P<<0.05 “P<<0.01
‘P <0.05 "P<0.01vs control group
eMye I I (57~65)x10° =X
oK f1 % A 20 pmol-L™!
Cyclin D1 I I 36x10° o) R i % A 40 pmol-L™!
o
Bel-2 I- P | 26x10° “E
044
Bax | | 20x10° g
fractin | ey ea—c— | 13<10° 021
X IR 20 40
JRAE Al(umol-L™) = 2 o
c-Myc Cyclin D1 Bcl-2 Bax
XA R " P<0.05 P<<0.01
"P<0.05 "P<0.01vs control group
3 RAZEAX c-Mye.Cyclin D1.Bcl-2.Bax & H R IER M (7+s,n =3)

Fig. 3 Effect of urostonin a on the expression of c-myc, cyclin D1, Bel-2 and Bax (r+s,n = 3)

FIRIA , $H] MCF-7 4H i 384 58 9 75 5 L T
4 g

LM A2 T L P A AL PR M TR L R
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il TAE KB 7 T AV F RN R R BT R
I e 9 T % M B A DGR AR T TR R YR T R
i Rg P R o R R 2 PR SR S, S g R A -
Myec J¢ Cyclin D1 28 # 75 Ll H id 258 8R0S , X
T FL R e 1 G H A B AR AR Y e-Mye &
Cyclin D1 %38 5 A 2¢ 85 11 75 2 FloW 2 o 1 kA=
RIBHREREENEYS IR, Z 5HM L
EE R VE T B ST RS EE IR
Bel-2 /& 4 I8 T Hh f H B (19 B R 2 — , HLAT )
iR 4T AR R T A B Bax s A A Bt B ) O
TR, 72 Bel-2 28 PR 530 Hh 4 i 0 O (g gk R 1A
Bax [ 3k & 3 3 W] #5470 Bel-2 [/ 477 250 1 43 40 i
(= N B
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A FEFHETER . BFAd RRE, A FWKRE
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FH L5275 5 ) T8) AH 9 P 52040 pmol/L JR A7 5 A 45
2y )G B % 55 35 % 5 MCF-7 4H PR R T2, PR AR c-
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Tt Bax 25 [ X mRNA IR IE K
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