AE SRR X N B IR MG-63 4 g 385 58 A I T
532 M) AT 5

MR xEA Y Iwma i

[HZE] HE ORI B R MG-63 4S5 AN T B0 K HAHEHLE . F73E
DI [l v J3 RE SRR (40,20 10 pg/mLL) FUBUET (40 pg/mL) B L K ICE A MG-63 4L 5 R
WA I L €8 35000 5 200 B 9 1 252 30 5 A U B AR (flow cytometry , FCM) il 290 B J&1 441 1 40
TATIR , SR FH 3804 5% PCR (reverse transcription-polymerase chain reaction, RT-PCR) &Il 41 g H Bel-2
2 X 8 H (Bel2 associated X protein, Bax ) mRNA | B 4l Hd 3k B 9/ 1ML f5-2 (B cell lymphoma/
lewkmia , bcl-2 ) mRNA A9 33K | R FH S0 5 BNl 7% (western blotting, WB ) #6300 41 Jfg w2 B 220 R K 4 &R
-3 (caspase-3) HIAFRIK, BER ZAERIR T 10 48 /NI RENS ) 2542 5 A8 R MG-63 4 i 1
FEIDHI R GEK AR G,/ G T4 5 G,/M B, $2 = 40 A T~ 8 (apoptosis index, Al) , L1 Bax
mRNA FikFF F I bel-2 mRNA 3k #2715 Bax/bel-2 HAE, A caspase-3 5 H ik, BERR LB A/E
FEA —E MR itk . 8538 REAIR A 30 A AR MG-63 20 i 4% 4 O 02 ik L 04 T i R
JH, AL T 685 A8 SR 58 012 BELA 200 M 2 LUK 93155 0 ToAH DG (R R AR 1 R A G

(k8] feRme; BAR, MG-63 4, M, M

[FESZES]) R738.1 [3CEAFRIZAG] A doi:10.3969/j. issn. 1674-1749. 2017. 04. 013
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[ Abstract] Objective To investigate the effects of Ursolic Acid (UA) on the proliferation and
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apoptosis of human osteosarcoma MG-63 cells. Methods The human osteosarcoma MG-63 cells in
logarithmic growth phase was treated with UA (10, 20, 40png/mL) and Cisplatin (40pwg/mL). The
cellular growth inhibition rate was calculated by MTT, cell cycle and apoptosis rate were analyzed by flow
cytometry, the expression of Bax mRNA and bel-2 mRNA were detected by RT-PCR, the expression of
caspase-3 protein was detected by western blotting. Results The cellular growth inhibition rate of human
osteosarcoma MG-63 cell in UA treated groups were significantly increased; the GO/G1 phase of the cell
cycle was prolonged and the G2/M phase was shortened, the apoptosis rate was significantly increased; the
expression of Bax mRNA was significantly increased, while the expression of bel-2 mRNA was significantly
decreased, and the ratio of Bax/bcl-2 was significantly increased; the expression of caspase-3 protein was
significantly increased; all of the effects above were dose-dependent with a certain. Conclusions UA can
effectively inhibit human osteosarcoma MG-63 proliferation and promote it apoptosis, which perhaps related
to its effects of arresting cell cycle and regulating the expression of apoptosis-related genes and proteins.

[ Key words] Ursolic Acid; Osteosarcoma; MG-63 cell; Proliferation;  Apoptosis
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AR R R IR R Rl R 2 A
R BAEY) 57100 T 2R FHDH AT R
fen Sl R b AR A e i — S MEE, H RTIG PR B XT
TE PRI BIRYT 2R BT ARG AR T 1 7 %8,
1580 % Y &35 P2 I A PN © 28 ) L4 % g et i
HEFARIBITHRAEY |5 FEFF RN 30 % A
o PG, ARG E PR R A0 i A KA T SR
R ARTE RSB BT I 25 40 LA RO W36 9T O7 %2 I
IR R A gy n] 8, BB SRR (ursolic acid, UA) f&
— P EAPUEA PR PGSR 2 R A W 2R
PER AR =2 G ) A e T RER L
FEEREY b AR 2 B 2 F 5T e 0 AR SR IR X6 il 9 |
JHF 9 . R A B A AR KX B — o 0y il AR
R (AR SRR R 1S X A MG-63 4l A K
ELAHE R T 6 R DL SCER 8, A 52 55 o A Sk
W NE WIE MG-63 4 il - 25 7 BB R FR 247 1 Tt
1697, WFIERESR IR N B A MG-63 41 i A= 4 1 5%
M S AL

1 #MR5EF*

1.1 4 2595050

NE IR MG-63 4tk | H At BERL R 420
AR o E s BRI R I 1 B VY 2 RHAE 1 T & A BR
N (AE =98% 15 140617 ) 5 VE ST B4R I A
IR FF &l 254 PR 7 (645 . 1503018 ) ; DMEM 15
VR IR A (G G4 1095 W B 52 E HyClone 23
A (#5405 4 15010037 . 15040127 , 15050009 ) ;
MTT 14 H 5% [F Sigma 28 A (#t*5: M2128) ; Annexin
V/PL 20 A T4 IR & 3 36 [ BD A A (it
+5:150419) ; Caspase-3 HLICFEHUIRIE F 3 = KRAEY)

HARBBRA T (20150127) ;bel-2 Bax b FHE5 |40
B b A o /(S 4 G S 20150216
20150120) .
1.2 FEUHR

METAES (WA BN ERE[ERGRA
Ay A AR 40 B KR SR AE (W A 9 E Thermo
Scientific 2 ) ) ; # #5 4X (M4 B 3% [E BIO-RAD 28
A]);DYY-11 A2 H KX DYCZ-40B % B Uk 1l
(M A mT s —A0Es ) s a4 (1 H 3R BD
ANH]) sRT-PCR X (1 B 2 5UHT A AR H A R
NP
1.3 ik
1.3.1 ks mdH 5% NEHRE MG-63
YR 285 75 5 A DMEM i B 5% 95 JE 34T 1% 93
FEBOHEA K AN M AT~ — 25 5056 . 0. 25% Mk il
AL VB A1 2 R 5% 10%/mL J5 43 0 25 10 IR
4 RERMRAR b SRl (10,20 40 pg/mL) ZH A
(40 pwg/mL) 41, n=10; 45 2H 70 5 45 T AH N Tk B 24
YIE AT T 90,48 /NI G AT 8- Fa AR kG
1.3.2 S NERE MG-63 2 i 384 (E40 ) =% 4 )
SE PRGN T 5x10%/mL, R T 96 LR, 4
FLIFEIN 20 wL MTT %W (5 mg/ml) , 3555 4 /N5
% B3, A DMSO 200 wL, ¥%%% 10 73050 )5 18 1 B
BRI %€ % 4 570 nm Ab W S BE (optical delnsity,
OD)fH, T3 & 4 N & IR MG-63 21 Jifg 3% {6 41 1
AR AR (% ) = [1- (L84 oD fH-=5
M40 OD f8)/ (X B4 OD fH - 235 14 oD fH) ]
x100%
1.3.3 20 J1 30 %) 1000 R0 200 e 080 T bR 400 ) L5
K LHAHMIZE PBS YRS A 70% LB 5 mL IRA1F &
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4°CFREE 48 /NI I B DA , 48 PBS YR FEFTHAN
RSN S wL 7K fi# ¥ Rnase (10 mg/mL) , ' 37°C ¥f
51 /NIE I AU R E G, G 30 2, 4R
Je it i A0 MG AT R, SR CELL Quest X4
GBS 20 A ) 240 S DTS A A PR TR
1.3.4 4541 MG-63 4l bel-2 mRNA bax mRNA %
KRN B2 Bax/bel 2 FUME TR lad P S
WA A bel2  Bax  B-actin Fe[AH F R iEg |14,
bel-2 519 FF 5'-GGGATGCCTTTGTGGAACTA-3'
T 5'-TGATTTGACCATTTGC CTGA-3';bax 14: I
i 5'-ATCCAGGATCGAGCAGG GAGGATGG- 3", Fijif
5'-AGATGGTCACTGTCTGCCATGTGGG-3'; B-actin 5|
Y. E% 5'-CCTGTATGCC TCTGGTCGTA-3', T ¥if
5"-CCATCTCTTGCTCGAAGTCT-3", £ 2% T i 48
/NBT S 0. 25 % JRT I Ak T WSCAR 45 2 A A, A
i TRIzol 1742 HUE RNA JFI & B RNA R JF,
5550 cDNA J5HE4T PCR I, 371 52 B J5 B PCR
PR T B e W LYK, B S 3 e R I AR AU EE
FJFHRAH, DA B-actin NS, DK EEAEHEA T2 8 540
#F bel2 mRNA Bax mRNA 34 3f3158 Bax/bel-2 3
KA,
1.3.5 KHANBERIE MG-63 4l Caspase-3 5 [
FIORRREI AL PBS IR R AT S
U4 AR ES .0 (4°C,12000 rpm )20 4340 ERDLTE , K
FH BCA JED & 88 VR B 2R A8 M (il AW Ik 5
I35y L ERE(BEFL EARE 30 pg) , 4 SDS-PAGE %K
HLYKJE 7 PVDF I 3T 5% Bilg 0585 5641 2 /)
B, —¥T ( Caspase-3, B-actin ) 4°C 1 &, PEE . —HT
(1:100)F | MHE 1 /NG 2 BECL RE R ; D
B-actin NS, LIS IKFEEME I XE Caspase-3 ik A
PO
1.4 Seit2#hbeg

iz A SPSS 15. 0 #4788 1143, 4 ] %%
FLBCR FHER I 2R 7 22 3 M, PR LAk LSD-: K
5, P<0.05 HZEFAGIHE L,

2 #HR

2.1 B E IR MG-63 41 s s i i R

I MTT B 3 R 000 240 e 348 400 6 2%, 285 SR
1 PR  RERR S ) 2 AU 20 AR MG-63
SN AR B 1 ) R I R TS D R (P<0.01) , HL
REIRTRXT MG-63 4t iy 344 5 41 il 4 FH 222 30— ¥ o

MM 5 FE SR 2 v 77 1 2 200 o 34 4 10 o R I 3 v T
MiEAZH ( P<0.05) .

F1 HHNERIE MG-63 AT HE N T 2 LLAL (3+s)

415 L (n)  HEBHINHIZE(% )
25 U B4 10 0.0+0.0
RER IR i 10 24.7+5.1°
RESRR 3 i 2 10 41.6%7.3"
RESRL R o 70 ek 2 10 68.5+10.2"
NFEAZH 10 42.8+7.0°

. 525 PR BRLH A, 2 P<0. 01 5 5414 i, P P<0. 05,

2.2 HUINERE MG-63 4 H

A 3 A 200 e A ARG T 240 i 40, 5 SR gk 2
7N BEIRIR T R R AL B R MG-63 41 it S 4
G/ G %A O IRZH I 2 4B K S R G, /M 1 i
FURR(P<0.05,P<0.01) , Horb AB B w57 i 20 42
A HAT G it 25 57 (P<0.05)

R2 KA NEPIE MG-63 4HHE)E 1 AL (F£s,n=10)

24 Jfu J) 44
215

Go/G (%)  SW(%) Gy/M (%)

25 AR IR 37.5+1.3 43.9+1.7 18.6+1.2

REIR RN 2 42.8+2.2 41.2+1.9 16.0£1.4
REFL AR 77 B AL 53.5£2.5%  36.9x1.4° 9.6+0.8"
RE SRR i 5 4L 67.9+3.7"  28.2x1.5" 3.920.7"
JGEA2ZH 52.3£2.8 39.5+2.4 8.2+1.1"

T S ERGTHAR,* P<0. 05,2 P<0. 01 ; 54141 He s, © P<0. 05,

2.3 SANERIE MG-63 AT

SR FHE =X 20 i A ARG 00 240 B O TR & 2R an
B 17N - 20 BE S 1R 45 50 12 41 R 40 20 N 1A R
MG-63 21 M8 T 40 M 5 B @ 3 £ | RE SRR 175 5 40 it
P B VR S B — s 0 S AP 5 T H 3 AT 25
W 3 i . AE AL R 45 77 o 2 R 20 N B TR 9
MG-63 4 fifl Al %25 5 T 25 FHXF 4L (P<0.01),
HorprAE SRR R B N R MG-63 4 i AL i
T 4A4 (P<0.05)

K3 KHANERE MG-63 4UAIRT LLER (x2s)

415 fLEU(n) Al(% )

25 N R ZH 10 3.5¢1.6
AER RGN 4 10 18.9+4.7°
RESRR P A 10 31.4+4. 8"
RES R 7 10 67.5+8.2%
JFEFIZH 10 35.9+7.3°

0 525 AR BAZE R, 2 P<0. 01 5 SI%AZH s, P<0. 01,
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0 1% gt
:

aai

0’ !
.

A 2SI RRZL ;B AESRRR (A4, C ARIRmR AL D ARSBR P AL E IR
1 YNSRI MG-63 4T

B-actin mRNA

bel-2 mRNA

Bax mRNA

VE: AZEBARIKN 25 (A IRZL RESERR IR 2 RESEAR ol 4] AESRRR w4 D2
2 BHNE AR MG-63 4l bel-2 mRNA Bax mRNA %3k

2.4 B ANE AR MG-63 41 bel-2 mRNA
Bax mRNAZRIAFI Bax/bel-2 HfH

K RT-PCR ARG I I8 38 K B A 472
O, 5 R NE 2 FEE 4 Bk RRRIR T
HFFEALH N B G MG-63 40l bel-2 mRNA ik
W T, H Bax mRNA ik % i (P<0.05,
P<0.01), Bax/bel-2 Lt {8 W & #& & ( P<0.05,
P<0.01) ; H A RER AR = ) f2 20 bel-2 mRNA RKIRH
IF%AIZH 5 2 FEAK (P<0.05)  Bax/bel-2 HAE 35 TF
& (P<0.05)

K4 HHMNEHIE MG-63 41l bel-2 mRNA |
Bax mRNA A F1 Bax/bel-2 {HXf H (x+s,n=10)

20531 bel2(x107%)  Bax(x107%)  Bax/bcl-2

25 G R ZH 44.5%13.9  64.1£20.8 1.4+0.7

RER RG] i 4 36.0+12.5  73.6229.3 2.020.9
RER IR o i 23.8+7.8"  89.6+32.7°  3.8%1.4°
REIRR e i 14.6+5.0% 102.6+34.5>  7.1x2.6"
JFERIZH 24.1+8.2"  99.1+36.0>  4.3+1.7°

. S ERIRA R, P<0. 05, P<0. 01 ; 544 L, © P<0. 05,

2.5 K4 NE N MG-63 4 fl Caspase-3 &
Kik

i1t Western blotting H¢ A I I3 28 Ik B (A 4
F12E b, 25 SR ANl 3 R S s . RESR IR 4557
AL B IR MG-63 4fi il Caspase-3 &
Faheas O IR B 3% R (P<0.05,P<0.01) , BE
RN Caspase-3 T HRIBMHEEHZH—E N
FI ARG s BEARLIR = A FE 4 Caspase-3 £ [R5 &
35 = T4 (P<0.05)

Caspas
e e ——

T AZE BAMRUCH 25 U0 HRZE | BB R R IR 5 4
FESRIR A 2 | BRI N kL DTS A

3 HULNH IR MG-63 4L caspase-3 H 13k
RS AUENERIE MG-63 41/ Caspase-3

RIS (7£s)
21 5] fLE(n) Caspase-3/B-actin
25 [0 HR 4L 10 0.08+0.03
AER BRG] 10 0.24+0. 06"
RESR IR R 10 0.310. 10"
RESLAR i 77 de 2 10 0.450. 13"
I ZH 10 0.19+0.07°

0 528 T REAL RS, * P<0. 05, P P<0. 01 ; 541141 L4, © P<0. 05,

RERIRZ —Fh B Z R A YA 06 M 1A =
WAL A0 S A R AE L R B 8 7% 1 R i A
PN 25T 9E TAEA RO FHE " i 98 & PR
T2 e A% 38 2o B ¥ 20 B 8 191 T G/ Gy 393 1T %o it 98
A549 ZHFN SPCAT 4 i 184 7 62 21 400 i 4 FH 5 4 J I
SIS R B RE SR R AR S T AN U T i R B
XTHFER SMMC-7721 41 A A= K 0 Il 4 s 22 &
SR A SRR AE S A S T BRIR AN Tea8113
20 R TR A K e A, RE SRR X O LR
S0 S EURH R A B A K B IR e D AR
WFoT I ARG 35 B B MG-63 4l i I 45 TR
[Fi] e o5 A S 1R 0E A7 T T3 LA 4 Ay BH 4 X R ik
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PR kB, AR IR AR % 12 7 e ARG 1 1l BEL A N\ R
PAJRE MG-63 4 i S 300 4 i 9 58 0 488 s JL A g o
R, HAERR = 0 B B0 T NBAZH , 327 RESR R
FUA PN R MG-63 4 it 34 58 I 4 1 HLJd 7
AIPER

Caspase sz T 25 A U 7233 R ( Apaf-1) 1Y
KRG, Z 5 9 M08 T/ 8 3 SO R T
(TR 5 s bel 2 BRI LR AL, 7] B35 Apaf-
1 8545 MM Caspase-3 #0IE , 0 HI 42 I8 -8 1 Bax
AN EEMEAE T, VR 0 P S R DA S 1 410
ZA0AE T VE YT Bax J8 T Bel-2 B SR AL
D, ARV SERRS EIESUS TR AR C,
BOIGPEIH T2 1 Caspase-9 , 1 28 B8 H AL 40 B I T~ 4F
U, AN, Bax fEME Y bel2 AR E IR, i
A bel-2 {E PR AE HE ML JA T, B A Bax/bel-2 L
{ESEINAEAS VAR I Bel-2 e A G2 1 KT 448 i ] 1 1) ] 4
TERTO2Y . AWRIE R, RESL IR AE S A AL LA A B
PR MG-63 Zfififd Bax mRNA 235 | F i bel-2 mRNA
FIRIFHER Bax/bel-2 HUAH, [ 18 Caspase-3 K 13K
K, X AT e AR R IR S N H N MG-63 AL -
AR BT AILH

B, BRI HA I & T MG-63 4 i 34
SRR R T 24 B A PR R AL ) Rl fE S
AE L AR SV AR E T G/ G LA SRS A T AH 5%
FEH ( Bax \bel-2) FllgE = ( Caspase-3) FIRA R,

& % x #t
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