. 2262 - AXEwEEAE  Drugs&Clinic #$34% H8H  201948H

FEEET A B RIJE Saos-2 ZHAE RIS 00
L S
WAESCEE 2B I B b R L ERE, WAt FRE 441021

W E: BH WP SRS B B Saos-2 gIRA K. T REALN BRI, ik MRS IE Saos-2 4l
B, MTT 32H6 A [5] I 8] (24 48 72 h) FIAS [F]3K EE (20 40 80 pumol/L ) FtI AR 5 B %o 4 ff 2 K PRI ) £ FH  AnnexinV-FITC/PI
KU 7T 3 S A 000 X 0 98 T AR 4 R 309 PRI B2, Weestern blotting A4S B AR BEAILES 3-3Al (PI3KS) . TR & FRIAR (AKT).
P-AKT. HEJE A ERSES 38 (GSK-38). p-GSK-3B 7K°F; Bradford yZAalliE LB ALES (SOD). &t H K (GSH) Ay
ZE (MDA) KF. &R SxtIB4Ebs, BREEE 20, 40. 80 umol/L Xt Saos-2 (KA M Rizwi e, HEAFN
AR A e, SR LR, FRE B 20, 40, 80 umol/L ZHX Saos-2 M TR E1 I (P<<0.01. 0.001), H.
BB, X RANE, MEHERET RIS S giEtie (P<0.05. 0.01). SxFRALE, T RIF
20. 40. 80 umol/L 41 PI3K. AKT. p-AKT. GSK-3p. p-GSK-3p Fik¥d/b, H & 7K F-HE 2509 FE 1 16 0 1 3287 B A
L A L, AR REH 20, 40, 80 pmol/L 41 SOD F1 GSH ¥f #3527 & (P<<0.05), T MDA 7K1l B &2 B4 (P<<0.05.
0.0, WEABWEM KM, £ MEEHAGINE A Saos-2 S MERI/EA, #id i PISKIAKT/GSK-3p 15 51 4
PIE ElE=R S el € it AN O SO S 7S 211 T
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Effect of apoptosis on human osteosarcoma Saos-2 cells induced by asiaticoside

WU Qian, JIANG Bo
Xiangyang Central Hospital, the Affiliated Hospital of Hubei University of Arts and Science, Xiangyang 441021, China

Abstract: Objective To investigate the effects of asiaticoside on growth, apoptosis, oxidative stress of human osteosarcoma cell line
Saos-2 in vitro. Methods Saos-2 cells were cultured in vitro, and MTT was performed to observe the inhibition of cell growth by
asiaticoside at different times (24, 48, and 72 h) and different concentrations (20, 40, and 80 pumol/L). Annexin V-FITC/PI flow
cytometry was used to determine the apoptosis rate and cell cycle. PI3K, AKT, p-AKT, GSK-3p, and p-GSK-38 contents were detected
by Western blotting. Bradford was used to determine the contents of SOD, GSH, and MDA. Results Compared with the control
group, the inhibition ratio of asiaticoside 20, 40, and 80 umol/L on Saos-2 cells were increased, and had time and concentration
correlation. Compared with the control group, the apoptosis rates of asiaticoside 20, 40, and 80 umol/L on Saos-2 cells were
significantly increased (P < 0.01, 0.001) with concentration correlation. Compared with the control group, asiaticoside could increase
dose-dependent the ratio of S phase cell (P < 0.05, 0.01). Compared with the control group, PI3K, AKT, p-AKT, GSK-3B, and
p-GSK-3p levels in asiaticoside 20, 40, and 80 pumol/L group were significantly decreased. And each protein level were decreased
gradually with the increase of drug concentration. Compared with the control group, SOD and GSH levels in asiaticoside 20, 40, and
80 umol/L group were significantly increased (P < 0.05), while MDA level were significantly decreased (P < 0.05, 0.01), and they
had concentration correlation. Conclusion Asiaticoside has an anti-osteosarcoma Saos-2 cell activity, and induces apoptosis by
regulating PISK/AKT/ gsk-3 signaling pathways and inhibiting oxidative stress.
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B PR AR L R TR TR e e P i
LR, R TILEMEDE, HRBEER
T B RS BB BT, VRt AT BT BUREAE 1 1)
R, RS TSR R AT 2P I 1 R PR
FAREARMIE E, TEBE R EE 5 SR
A 60%~80%M, T A Ml F i AL 1) i
&, HAEHR A 25%~50%4, fbiT Y BAE—E
T PN AT S S AR AR, (E KR RS A
W INERNE RSN 22, T RC. 5T
R IR 2 Hh 24 B AT AR i 1 00 ot e 88 4 P 2R 0 4R
M, BE#HRANEHBEERER/DN, T a
T WIT SRR, 1Ry

BRI B S T Centella
asiatica (Linn.) Urban 425, B A EEHEH. R
T TR, A 5 T AR AN Bk A 45 5%
P BOR AR G BE T 1) By R BT AR, &
Fhi=mERb A, BHAEPER. Pral. (im0
A IR IR Y R S 2 A2 BRI, B R
AT EUE R IARRN, KIHERFT 2
AR B A P o 17 4 T ORI S 25 8 4 m S T v
Bax MIFRIAHFEE Bel-2 [R1L5H S U1 898 A2780
AR T, AT R A K. dkiR eI R
HIFA S B A 5 1L-2. TNF-a ZKCF 1 & 4%
Pulilieg A549 AHAERIVE T . A 70 E S A
B N E R Saos-2 4R IR, R HAE
FAMLH]

1 w8
1.1 #HY54HE

MEEHET L SEAEMBIEERAR, 7=
k5 20151524, Jii &7 % =98%. N\ & WJH Saos-2
Y1 T v RN B AR ST, TAYIIRE
BTG TR
1.2 RAFISNEE

g GLIFZEREDERAFIRAF, =t
006013CF); fa4-IiE (fEE PAA, F=dhiits
A15108-1479); DMEM #57%#% (3£ [E GIBCO A,
FEndtt S 8117050); FHEE R HEFE (HyClone 24
Al AR ORI (MTT, 3 Sigma
AFE, FERRES M2128); SW-CJ-2F i T/E &
VLTI i & A IR A FD; 2406-2 8 CO,
9% (5[ SHEL-LAB A#]); MK3 HUIE %%
Kl (Thermo Labsystems); Annexin V-FITC/PI
FET-RIMNRF & (£ Yeasen AH]); {3 E B imdE

(R EERRHR R R AR A D T RF
(i - Mettler A&, BEFRIENIEE 3-3lF (PI3Ks).
A (AKT). p-AKT. B JE & B 3p
(GSK-3B). p-GSK-3B #ifk (SEHE Cell Signaling
Technology A #]); 1gG (R IE {84 TR A R
AT BEAEALEE (SOD). A H ik (GSH)
AN/ (MDA & (R a4 LA
FH .
2 HE
2.1 {mpEEEFE

Saos-2 A ARAT T WA, 8 F AT HCH FRAE
37 CKRBFEHPOE AR, 1 fE S AR 10%
fasifiE. 100 U/L HH& 2. 100 mg/L BRI
DMEM VAT HE %, M TRFMEET 5%
CO,. 37 CHiF#ff™, &K 2~3 d H 0.3%/JHE R H
TFEAEAR, FrARAR 2~3 VRN A 5 A T 6 25 AR K3
if T DA S5
2.2 MTT &M paIETE NS

W 15 37 2 6B KT Saos-2 41 FH 25 10917
ZF 37 ¥ DMEM ¥R R J5 , LAFAL 200 pL. 5 10°
ANERF 96 LI, 37 C. 5% CO, HiFrffhis
24 h, HUHHEBFL RIS EE IR 0l R B A R 8 ik
FE4 10, 20, 40. 60. 80. 100 pmol/L FAZ5 FEH
W, LAK 20 pmol/L MRAAVE N BHMEXS R, RN
ERE 6 MEAL, HERAUINEER S A RA. 2
JE NG SRS B TR FRAE R 24, 48, 72 h J5 43 AL
H, FEALIIA 2 mg/mL KE K MTT ¥ 20 L,
Rig% A h Ja e EiETCN DMSO 150 pL, 36
PG () 45 D 5 FH ARG SE 570 nm
BAEAEM LB (A 15, Fhdaa X iE
PN . LL Saos-2 A HLTEAS R [8] £ A fE 22 2R
Kk,

PR = (Auw—A ) | (Augu—A 2
2.3 Annexin V-FITC/PI R =X 4HRa{S 48 N 20 e
AR

B BE KA Saos-2 4Hf, 1] DMEM Fike
Ji% 1} 10°%mL R T I 9%, 24 h JEREHL
H, BT MIMANLREEN 20, 40, 80 pumol/L
RS, BHMEXTEEIIN 20 pmol/L JiEH, =5 AXT
RN %5 DMEM, 4k4:4%59% 48 h J5, H 0.25%
JRBEE AL, I 300 uL [ Annexin V-FITC i
& binding buffer &%, F4AIIA Annexin
V-FITC 5 puL 1 Pl G¥ 3 5 pL fEIR A 385], = iRk
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He&AF N EEFR 15 min, 5 Ja IR T2 3%
TEATASIN I 25 b 248 Pl
2.4 Western blotting 5% MBENEHS £

# Saos-2 AHPBENLANZH, HIINFR S BEFEL
W43 5029 200 40, 80 pmol/L, FHAEXSHEZH N A
20 pmol/L JI4A, £53% 48 h, FHTAN) PBS phik
Saos-2 #fiffl 3 G N EE I 2R EAT 2R 40,
HESEA, BTUKE 30 min. T 4 CHET
12 000 r/min, &5.0» 10min, B G, B 15 pg
MR AR EHS 5 min, 17 PVDF i (100 V
90 min) HEAZHYK, FHAE 37 CHMAI2h, KA
LA PI3K (1:1000). AKT (1:1000). p-AKT
(1:1000). GSK-3p (1:1000). p-GSK-3p (1:
1 000). B-action (1:1000), 4 CRid#%, TBST
Pe 10 min , B 3K, I EST 4 1gG(1 © 1000)
Pt 20 min, TBST &k, ko6, il %

HWAKEEAE, F#&4H B 1% K BEAE A N S K
B E Al 27 B SR N R IE 7K
2.5 Bradford ;£#30 SOD. GSH #1 MDA 7k
Bt EAE K Saos-2 4 FH JR A AL 1 5%
JG, IINZERRMR, TUKEME 10 min, 20)5
Iy SRS s, AR50 4% SOD. GSH A
MDA 55516 1t B 556 % 2 AT Rl
26 GEitFAIE
SEIGHHE R R A SPSS AT b, P
EESEAE RS I ERE oL T
3 #£R
3.1 FAFEHEX Saos-2 A KA
MTT S50 4h JR B 7 i 7 5 77 I (] () 38 K AN 2
VR B B 3G N, RS BEENT Saos-2 2 A A B 1)
N ZE BTG N, SX A, A E R PR,
=R EA SRR X (P<<0.01. 0.001), WL 1.

*1 FAZEHEX Saos-2 MEIEFAEIIEIER ( x+s, n=6)
Table 1 Inhibitory effect of asiaticoside on proliferation of Saos-2 cells ( X +s, n=6)

2H ) FE/(umol-L™Y) 24h 48h r2h
A I Z/% A 11 2% /% A %1%
i — 0.789+0.035 — 0.791+0.040 — 0.79240.034 —
JIiKss 20 0.596+0.090"" 2453 0.459+0.018™" 42.01 0.380+0.028"" 52.08
AECRES 10 0.679+0.042™ 14.01 0.617+0.031"" 21.98 0.576+0.045"" 27.29
20 0.616+0.040"" 21.95 0.557+0.061"" 29.63 0.530+0.034™" 33.08
40 0.58240.024™" 26.30 0.526+0.061"" 33.52 0.473+0.020™" 40.30
80 0.566+0.042"" 28.24 0.525+0.075"" 33.67 0.429-+0.046™" 45.88
160 0.55140.065"" 30.19 0.467+0.035"" 40.91 0.402+0.061"" 49.31
320 0.498+0.086™" 36.90 0.434+0.020™" 45.18 0.342+0.082"" 56.78

xR TP<0.01

"P<0.001

P < 0.01 7P < 0.001 vs control group

3.2

FIEEE I Saos-2 4R AT-RIE N

xR, FAEEH 20, 40, 80 umol/L

%2 HEEEX Saos-2 MHAEATAISN ( xs, n=3)

“H. Saos-2 ZHff A TR B BN (P<<0.01. 0.001),
FREE 2GR FE IR N, AU TR R . 45 R
k2. K 1.
3.3 FAEEHE X Saos-2 4HAEE ARSI

LT REZHAREL, AR S B ] R S A O i3
S WA4HM b (P<<0.05. 0.01); &4l Go-G, WA
Go-M AN A /b, (H S50 HE LA L 0 3
Ze5t, HAREK G-M HALLE RFIEM M. TR
RV S T 36 gk B 44T & 3 S AT 5 5 Saos-2 41
Mg, Wk 3.

Table 2 Effect of asiaticoside on apoptosis of Saos-2 cells
( X+s5,n=3)

ekl FilEE/(umol-L ™Y FT-FI%
o e — 7.35+0.50
Jigi%e 20 2459+1.72"
R R 20 15.36+1.48"
40 23.70+3.37"
80 32.66+3.39™"
LSxtH e TP<<0.01 TTP<0.001

P <0.01 ™"P < 0.001 vs control group
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i 10°"

10° 10 10* 10°
Annexin V-FITC
JI5%H 20 pmol-L7*

10° 10' 10% 10°
Annexin V-FITC
payiit

10° 10' 10% 10°
Annexin V-FITC
20 umol-L*

10° 10 107 10° 10° 10 10% 10°

Annexin V-FITC Annexin V-FITC

40 pmol-L? 80 umol-L*

&1

AT R

REEHXT Saos-2 HAAEATAIFZMN

Fig. 1 Effect of asiaticoside on apoptosis of Saos-2 cells

%3 FHEEEN Saos-2 LAEAHAEN ( x+s, n=3)
Table 3 Effect of asiaticoside on cell cycle of Saos-2 cells
(Xx=*s,n=3)

a5 P/ 900 6 JE) 39 A EL 451 1%
(umol L) Gy-G, 1 S # G,-M i
it iR —  5577+0.88 23.66+10.71 20.5740.99
i 20  54.38+0.65 26.21+0.83" 19.41+1.47
BRI 20  54.62+1.43 2556+0.92° 19.82+1.79
40  54.71+1.06 26.094+0.93" 19.20+1.55
80  53.57+1.16 28.36+0.77" 18.07+1.04

x4 "P<0.05 TP<0.01

P < 0.05 P < 0.01 vs control group

NEEHXT Saos-2 ARTATHEXEBTIERIFN

Expp s, IR 200 40, 80 pmol/L
44 PI3K. AKT. p-AKT. GSK-3B. p-GSK-3p ik
Bpisb, H% KT BE 259 FE 1R 38 i 228 e
fiGo FRE R X Saos-2 A A T-AH KB A R I 5
e L 2 ik 4,

PI3K - -
AKT . - R
p-AKT . - -
GSK-3p . . -

s @i ‘.l-

i I 20
B (umol-L ™)

B2 FMEEHEXS Saos-2 MATHEXEARILAIFM
Fig2 Effects of asiaticoside on apoptosis-related proteins of
Saos-2 cells

35 MEEHEXT Saos-2 4l SOD. GSH #1 MDA
IKFHISZAR

xR b, AUE R 20, 40, 80 pmol/L
41 SOD I GSH EMEIHI R Tt (P<<0.05), 1
MDA 7KF Ul B S (P<<0.05. 0.01), ¥JEAMHK
FERRME, WA 5.

*4 AFEHX Saos-2 MHUATHXEANTEM ( x+s, n=3)
Table 4 Effects of asiaticoside on apoptosis-related proteins of Saos-2 cells ( X +s,n = 3)

B ARIEKT
451 F 5/ (umol LY
PI3K AKT p-AKT GSK-3p p-GSK-3p
pagict — 2.2440.11 0.794+0.13 2.0640.10 1.6140.18 1.7740.13
J[igss 20 1.8440.13" 0.75+0.09 1.6240.14" 1.46+0.22 1.47+0.25
AT R 20 2.07+0.16 0.76+0.15 1.91+0.14 1.45+0.15 1.4940.21
40 1.88+0.15" 0.75+0.21 1.6540.12" 1.33+0.13 1.2740.14"
80 1.68+0.17"  0.7340.07 1.46+0.12" 1.1240.14" 1.0640.16"
Syt "P<0.05 "P<0.01

“P < 0.05 P < 0.01 vs control group
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*5 FAEEHXS Saos-2 £Aff SOD, GSH F1 MDA KFERIEM ( x s, n=3)
Table 5 Effect of asiaticoside on levels of SOD, GSH, and MDA of Saos-2 cells ( x %s,n =3)
451 FIE/(umol LY SOD/(U mL™) GSH/(U mL™) MDA/(U mL™)
pagit — 44.73+4.17 75.56+3.16 175.8643.98
NG 20 31.76+3.50" 63.89+3.05" 186.07+3.61"
TR 20 52.64+1.59" 82.91+1.54" 164.61+4.96"
40 55.91+2.47" 84.94+157" 159.87+5.05"
80 56.46+2.29" 88.27+4.07" 153.6446.05"

54 "P<0.05 “P<0.01

P < 0.05 P < 0.01 vs control group
4 g

e R AN RE ) — KA T, W e
PEMR VG R R R R — R . Tk, M
2 TR AR EEA PR AT RN TS R
H i BN AL o BV BEAE Stk Girp 2570 TR E B
DA, AR WA, ik, siimgs
TER, HIRBUIA S TR, ERET IR
AR . KEM RS R A REN D
Jeva e, ATAE RGNS Z MR AR K, B Sm A
FTE, R HR 1 1R 22 L AT e P & b
EPLNR

PR 7E R AE R R I R R 2 AME S IE IR 1
SR, FELERR 13 R A s A
PIBK/AKT il I 52 Wl A& N B2 (15 51 SRR
—, HAERYIM A K. T BRI, R
A A SIS AR ) R E L, 2 — M
ST I 2 g O PIBK FH— AN AL T 3 p110
AN I3 p85 FL[FIFA R — R IR, 12
YE RGN 7 B A AT . AKT 104 25 G B,
REAT 25T KB T I H b 4% ) B A L R A7 v
AR RS, & PISK EEN FiE0T, =& PISK/
AKT BB 1 R —, fE2FhMR I &
M, GSK-3B 1 4 T B L R RIS B IR K
R, & AKT [E 2R . O PI3K Al AL,
WUEEIR 1 3 Ar¥adE2E i PIP2 A1 PIP3, X m]
VE R —AS L FEE AKT, B PIBK/IAKT 155
A, VEE AKT SCE R RS A a5 BAD.
GSK-3B 1 NF-kB %5k {1 14t 24H A 48 B R 40 1) 4 07
TZo PISKIAKT 8 6 1 2R VR G ifee i % s Al Je B
AEEMER, fEERRY, GSK-38 HIFRIEKF
AVEAIE A B % =, PIBKIAKT {55 B i kT
TR

AR A MTT. Annexin V-FITC/P1 X4

AL Western Blot 2 A 7] 9 B (A AR 25
X H PR Saos-2 HHLIIRENA, 5 S E AR BT XS
H PRIJR Saos-2 4 H 34 GE 40 i ' FH B AR R FE AT )
FHOGAE, U FEAE OGP 4 4 &) A BH Y 7E S Hif
7S HIET:. Western blot VA IE TR EH, 4
B PI3K. AKT. p-AKT. GSK-3p. p-GSK-3p &
FARVIRD, FF HA K BE 209 B R I if
BRAR, R UIA T B i@ L % PISK/AKT/GSK-38
=SS Sl R Saos-2 4EMIE T, AT A
PIRIZE K. Zhou ZMMiiESE T PIBK/AKT/GSK-3p
558 % O LR R ROW AL R BRI EE R
X, T zs5MmAK. . 2T,
FEW T T B AT . Kong 25 IHE 5T % 9,
BN AT I8 40 PISK/AKT 5 S im vk, M
MNH MG-63 4134 5E, i T4 fE R, S5
A SEES ML AL

FA R E S 58U IR P RAS AL R
PG IR SR R B v A EL R I 2
FENLAA S22 & Fh A E 00, ROS Az B bRl 5 25 i
Jo H 2 A RIS A KT A, AT X g 4H 213
HH ) SR LI A R PRI E 3 o e o fe g
K. ROS. GSH. SOD #A AL N1 =4n, Al
VE A I AL R B B e bR . SOD Ak 7> il
B, BAPUAABIEER, s SR AT R LA
T HFEBE ST . GSH &2 —Fh=JIk, AelRagni
P ORI I A WL SR R S BT A BRI B, DA
PUAA E X BT R4 . MDA & i i i 4
B 2=, K AT LA R B2 R B4R B R
BRI AR RO RE RO, AR St R F AN 71
E S EAEH Saos-2 4iflf5, SOD #1 GSH %
P 55 0F I8 4H A L 39 BE A OCPE TS (P<<0.05),
MDA [{J7KF- I B P& (P<<0.05. 0.01), HiHAfR
AT Al B m A SRR, HH A AL R
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GSK-3B {5 5 i Bf A AL NI AE 5 315 AR Saos-2
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