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Inhibition of Combination of Icaritin and Doxorubicin on Human Osteosarcoma MG-63 Cells in vitro
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ABSTRACT Objective To explore the inhibition and molecular mechanism of icaritin (ICT) combined
doxorubicin (DOX) on human osteosarcoma MG-63 cells in vitro. Methods  The control group, ICT groups
(10, 20, 40, 80, and 160 wmol/L), DOX groups (1,2, 4, 8, and 16 ug/mL), and combination groups (20 umol/
L ICT +1 pg/mL DOX, 20 pmol/L ICT +2 pg/mL DOX, 20 pmol/L ICT +4 pg/mL DOX, 40 pmol/L ICT +1 pg/mL
DOX, 40 pmol/L ICT +2 pg/mL DOX, 40 pmol/L ICT +4 pg/mL DOX, 80 pwmol/L ICT +1 pg/mL DOX, 80 pmol/L
ICT +2 ug/mL DOX, 80 wmol/L ICT +4 pg/mL DOX)were set up. Human osteosarcoma MG-63 cells were re-
spectively cultured and their effects on morphological changes were observed using inverted phase con-
trast microscope after 24-and 48-h intervention. The cell proliferation inhibition rate of each group was de-
termined using CCK-8, and IC50 calculated. The MG-63 apoptosis rate was detected using Annexin V-FITC/
PI double dye flow cytometry. Expression levels of bcl-2, caspase-3, and p21 were detected using RT-PCR.
Results ICT and DOX could obviously inhibit the proliferation of MG-63 cell. Along with ICT concentration
increasing from 10 pmol/L to 160 pmol/L, the cell proliferation inhibition rate also increased gradually from
9.67% +3.62% 10 89.18% +9.66%. The IC50 was 46.93 pmol/L and 3.87 pg/mL respectively. ICT and DOX
could cause either early or late stage apoptosis, down-regulate Bcl-2 gene expression, and up-regulate
gene expressions of Caspase-3 and p21 respectively (P <0.05). Aforesaid changes were more obviously
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seen in combination groups than in ICT groups and DOX groups (P <0.05). Conclusion

ICT combined

DOX had additive or synergistic inhibition effect for the proliferation of osteosarcoma MG-63 cells, which
might be related with regulating gene expressions of bcl-2, caspase-3, and p21.
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MM A, T EAE R (Iearitin, ICT) SR 2F A 4R BT
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A2 7% 3 B ICT o s 1 5 30 240 04 - ot 4
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1 pg/mL, 40 pmollL + 2 pg/mL, 40 pmol/L +
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SO, ERHLE 0.2%DMSO,, F I B AHZ f s
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1.2.4.8.16 ng/mL) , - MHKER 4 NEILF D259
S, 7557 48 h 5 &1L 10 pb CCK-8 ik, 4%
MR G 37 CHERE 2 h, HEFRIN 450 nm ZEWE SRR
H(A) o %2 OD 1B = Ay -A gy » BT 203 A 2
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{§=E,.,/(E, +E, -E, xE,) ,E, ., HECAHZY IS A1
H2R,E, 1 E, 4% 50 ICT 55 DOX AR, Q i
0.85~1.15 Jysaaifahn, 1.15 ~2.0 KA, <0.85
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FITC. Shil 5 g Maie b okt Aii , B VR BE TR 00 L
ANTIGAR ) XoF B K 4330 ELIm — T G e 1 245 49 T 33
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4.4 PTHICEEFERI A RT-PCR A A
KPHT IR . BN MG-63 4 il s R T 6 fLiRk
o, B B2 40 pwmol/L ICT 41.2 pg/mL DOX 4H &
40 pmol/L ICT +2 pug/mL DOX 21 , 42 i 3 4k
Y3% 48 h 5 A A A RNA P 2 BOR 7 £ F2
A RNA T FH 0 5 5 i) & 06 4% sk i cDNA, LA ¢D-
NA SRR 88 K bel-2 | e & iR K & & IR 3
fitf -3 (caspase-3) .p21 mRNA ik, /=4 DNA
A1 % SR BHEE IR THLTK IS SR AT A B A 2%

H Image J #ADHTKEME. 51975031, RT-
PCR &1 ILF 2,

&1 BREHNGIYTF

£ 5141/ PR
(bp)
B-actin it 5'-CGGGAAATCGTGCGTGAC-3’ 443

T 5'-TGGAAGGTGGACAGCGAGG-3’
caspase-3 Lt 5'-CATGATTAGCAAGTTACAGTGATGC-3' 110
Tii#5'-CACAGTCTTAAGTGGGGGGA-3'

p21 i 5'-ATTCAGCATTGTGGGAGGAG-3’ 131
T 5'-TGGACTGTTTTCTCTCGGCT-3'
bcl-2 _ii#5'-ACCTTCATCAGGGGGTG-3' 122

T 5'-TGCCAGTGGTCACACG-3’

F2 KHMKK RT-PCR 414
HH B e Bk K R
B-actin 94 C,1min30s 94 C,30s 62C,30s 72 C,5min 28
caspase-3 94 C,1min30s 94 C,30s 60 C,30s 72 C,5 min 32
p21 94 C,Amin30s 94 C,30s 58 C,30 s 72 C,5 min 32
bcl-2 94 C,1min30s 94 C,30s 53°C,30s 72 C,5 min 32

5 SiiEiE: SR SPSS 19. 0 B4t 4T,
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# X
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B S AZ A 50 40 2 B AR e R 5 2 R M IR ik

71 R HEZH 24 h;2 740 pmol/L ICT24 h; 3 2 ng/mL DOX 4124 h; 4 A2 (40 wmol/L ICT +2 pg/mL DOX)24 h;
5 A XFHRZ1 48 h;6 740 pmol/LICT 48 h; 7 42 pg/mL DOX 4148 h; 8 HELAHU1(40 umol/L ICT +2 pg/mL DOX)48 h; Bl

Sk FR A T

B SAMpIEEELaR (x100)
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B B 55 s [R5 P , Bl 24 W T B 1) T v S AR e EIBEMH R (xxs ,n =4)
TR SR | T 2 B T e £ 4 i S EAl i
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(ICT 20 umol/L +DOX 1 pg/mL.ICT 40 umol/L + 20 1 46.21+3.40 1.162  ++
DOX 1 pg/mL) H BRI FE AT, HeAx 4% 4% 32 B R A6 40 ! 48.59£5.88 1191w
s 80 1 60.74 +6.55 1.029 +
° 20 2 58.76 +4.36 0.909 +
ICTYEFI48 hE 40 2 66.73+7.10 1.097 +
100 * 80 2 78.87 +7.05 1.002 +
< 80 . ) 20 4 74.91+7.12  0.884 +
;;F 60 / 40 4 79.14 +4.61 1.070 +
E 40 . 80 4 92.47 +5.77  1.077 +
2 3 Vs + R + + FoR BRI
/v/l/l 1 1 1 10% 10
0 10 20 40 80 160 i i ICT
ICTH % (umol/L) 102 102
E T
402 N102
DOX{[:f148 hji : -
o g
g &l A A - 100 r 10¢ ﬂ
¥ 60 ] P = 10" 102 10° 10* ~  10' 10> 10° 10*
| o ?/[- 10 FL1-H i FL1-H
= DOX Yty
F 20 / 10° 1103 '
0 | 1 | 2 | 4 | 8 | 16 103 Emz
N o L
DOX¥K i (ug/mL) TR 10° f
7510 wmol/lL %, "P <0.05;5 1 pg/mL kb, 100 101 102 10° 40¢ 10° 107 102 10° 10
AP <0.05 FL1-H Annexin V + Ig::Lj -H

2 AR @ :Annexin V-FITC /Pl XYL b X 4l e 434, 72 T 2 /R

3 %gﬂgﬁj}j@?)ﬁ]‘:%ttf&(@ 3,%4) Suma HIEF AT, A2 ER R ARICANIE, A5 T S BR R R8T 40
N s e T W, A7 15 BRI T2
HoE 4 A 25 2 A0 T2 4 THES (P <0.05) . 5% 3 o Mz_% A
AR, ICT 41 F DOX 41 40 B U8 T AL (P < 8 5 -

O.054)0 % 4 MG-63 4 /il bcl-2 ., caspase-3 . p21 R4 ALMG6S MMM LK (%, x=5 )
) B ) \ 415 n T

mRNA Rk LB (K 4,38 5)  2591EH MG-63 4 = 5 oo

M1 48 h, 5xF MR 4 H AR, 4% 4 25 4 bel-2 26 ik B 0 IcT 3 28.23 £5.43

55 ,caspase-3 .p21 KiLH Wi (P <0.05) . HEK DOX 3 25.67 +7.04

i 3 54.19 £7.99"
T A B LB, T P <0. 055 IR A 4 He e, *P <0. 05

EHHH,ICT il DOX 4 bel-2 # ik T, caspase-
3.p21 FKikFEL(P <0.05)
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B-actin

bcl-2

csapase-3

p21

1 X REAL;2 O ICT 4153 Jy DOX 434 e A4l
4 £ MG-63 4iifig bcl-2 .caspase-3 .
p21 mRNA ik

#x5 %4 MG-63 4ifffi bcl-2 .caspase-3.
p21 mRNA FikHHE (X +s)

25 5 n bcl-2 caspase-3 p21
oyt 4 0.73 £0.07 0.14 +0.01 0.22 +0.02
ICT 4 0.59 £0.05** 0.39+0.04™ 0.30+0.02"
DOX 4 0.54+0.04" 0.45+0.03" 0.45=0.04"*
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T S XHIRL AL, ©P <0. 055 A4 g, AP <0. 05
Tt e

WM R T 255G 1L S yy 29 b g 2L
A B INART 25 W ) B B ARG TR 24 A A 30 72
AHIE ST BN TSI 52 26 0 < ICT A 01 1A 98 40
W5 e 3 A T AR L, LA B 50K ICT 5 DOX
A, I RVER T8 W MG-63 4 i, i 5E i 25 Bk &
MROR . FERFSE R T, S8R 24 L4055 97 4R
PeFl MG-63 i i, BT R 30 B B 259 vk B 11 ICT K
DOX FAZy4l , i1 18] B HH 25 W i WL g, 15 B 2 7=
AR R R B2 W BE S L, AR A B 2
WMk BEARE R HT CCK-8 41 5 7 S 25 % MG-63 4
HEL AT 256 K% 1C o , SEFEIR A 2 B 2 vk 2 B, LA
2 1C50 JZ2% 43 BB AR T 2 T 1C, 1 3 ANk
JEHATINIR G o BT Q E &S R wos : HA Rk
JE 258 A H (ICT 20 wmol/L + DOX 1 pug/mL.ICT
40 umol/L +DOX 1 pwg/mL) S B BHFME I (Q {55 3
1162 1. 191) , Hofly e B 156 A 0] 35 R 300 ) B
FMPERT. B, 2835 A R IR HR B2 ICT Bk DOX
X B AR E AT AL 7 T IR DOX i i, [8] i 9 A 5%
e AR ROCR, R AT R DOX AR 1 it 24 1 A &l
e

MO A S X 40 MU AL 2R, Bis g ICT i &

DOX #f {2 # MG-63 4ii Jfl i T-1F H. i 52 5 3%
2 SRR RO BB B DOX 1Y [A] 43 S A6 1A itk 52 1 2
REAS PR R b 30 i) MG-63 4l ff 3% 4 , 38 o ¥ p21
il casapse-3 LN %K kiFE T MG-63 4ifaga =" .
AWFFRARAFH RIS 540, AWK 2] ICT fig
i I E R MG-63 4H ] p21 KL Kk, Bel-2
e = P s e 1 IR -4 = D T VS Tk ) KA A
TR, an A0 BB PE 25 Rt A AR R ik = 45
SN, Bel-2 2 H E gl 2 78 A& A N 8 0 b s R
ik, Caspase-3 AN T3 Fi b i 1 B YLK
YT, W2 CTL 20 M 2% s ML Ay 2 22 21 J 3R
%o 1AL Caspase-3 J& Hi 4> K B 1 > /N IE
FERG R PO AR, B RE TR G B P4 s B &R
T4 RIRIEN) 4 ~5 DEIEFRITH, X AFRIE I
S TN O S A0 S R S p21 PR
P53 K& T I 1) 40 e S B 2R AR A e 8t 4 ) PR, T
DA p53 i [w] #4) g 20 i A 1 G A Ay, s/ 1 A2 40
DNA 11 & il F1 B 58, DTl & 44 309 4 . Xia X
SO R BN A P21 K A — BT I N 6 24 1
PILEPIPRICH) , B ] BE A MEIR T B 53 I — NI TE Y
IEITHLA, Ding Y 45T R B p21 1o ik Al i e
caspase-3 fll bax/bcl-2 2% B 5 v i ¥4 & A
U20S 21 it Xef M %) e e

DOX & DNA & il (i il 51, oA A1 il i A2
SER T T A EAZ A ABRE XS 2 [6] 5 DNA 256 7%
B AW, BH Ik BUEE 43 25, AT 38 2> DNA - &2 il 1
RNA A, $00 6 g an e A 1. B8R 16T 254 DOX
X B TR RS A B Y AR AR B T S
A AT 250 R BB AN R 20 i T ARG B8
7~ DOX HA R #F MG-63 4 Jifd 98 - 4F i, I %
RT-PCR fiff5¢ DOX *HH T-#H %A bel-2 .caspase-
3.p21 FIRMFM, & bel-2 FLR Fik B 2 T+, i
caspase-3 5 p21 B[N Rk W] W IR, JF4% 3 58
IRZH (ICT 20 .DOX 2 WRA L) 45 Wik A7 L, R IHk
B4R AN bel-2 FH R X caspase-3 .p21 3
PR 98 i B2 ] 5 T ICT 411 DOX 4.,

AHF B RN LI IGE T ICT X T4 IR Y
YER SR S B itk — 20 5838 A R 48 ICT it
BRI G 58, 2 i HAE AL 5 DOX 1
S [a] o5, R A s G R FH 2

2 P Tk, ICT M DOX w] DL a# i 98 #2 bel-2 .
caspase-3.p21 KLk, FEF N E HE MG-63
SRR R T, DT A0 ) e A R A, IR HL, ICT M
DOX Bk VE T MG-63 4t ity , XoJ fit 78 24t it 22 3L Ay P
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