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Effect of Cinobufacini plus Cisplatin on the Proliferation
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ABSTRACT Objective: To explore the effect of Cinobufacini plus Cisplatin (CDDP) on the proliferation and apoptosis of U20S
cell line, and explore the possible molecular mechanism of combination therapy. Methods: U20S cells were treated with different
concentrations of Cinobufacini and CDDP or in combination for one to three days. The proliferation of U20S was tested by CCK-8
assay. The clonality of U20S was assessed by clone formation assay. The cell apoptosis was detected by flow cytometer. The expression
of apoptosis related genes and proteins was detected by RT-PCR and Western blot. Results: Cinobufacini or CDDP could inhibit the
proliferation and induce the apoptosis of U20S cells in a dose- and time-dependent manner. However, combination of two drugs could
inhibit the cell clone formation and markedly promote the cell apoptosis. Combination of two drugs had synergistic effect on the cell
proliferation and apoptosis. The pro-apoptosis gene Bax was up-regulated and suppression apoptosis Bcl-2 was significantly down
regulated in the combination group. The expression of apoptosis associated proteins caspase-3 and caspase-9 in the combined
administration group were obviously increased. Conclusion: Cinobufacini and cisplatin could significantly inhibit the proliferation and
induce apoptosis of osteosarcoma cell, combination these two drugs had synergistic effect, its mechanism might be related to the
activation of apoptosis pathway.
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(China Center For Type Culture Collection, CCTCC ), F DMEM
RS (5 10% 64 I3 (1% 3P0 % % 100 UmL 5% %
100 ug/mL),37°C ,5%CO,, 95%75 S HIIFAE N 1595 . DMEM #%
IRk LN I R Hyclone 23 ] 7 i s HEWE 2 55 A
LA WS R A ) [E 25HEF 234020273,5 mL/ 37 ];
CDDP ,Giemsa 4t .DMSO Hoechst 33258 ¥ Jili 5 (M i H
Sigma 4\ & (3£ [H ) ; Cell Counting Kit-8 (CCK-8)I4 [ [fl{~ k2%
WF5EFr (B 7 ) ; Annexin V-FITC/PI( Propidium Todide ) 4 15 7
i & T e sl B E MR R R A R A (R ), — 4L
cleaved caspase-3, cleaved caspase-9, B-Actin ¥l § CST (&
Vo], SER SO E B PCR G T Thermo( £ E A,
1.2 CCK-8 & #& il £ f i 5E

O A KA R A, A 1x 10YmL AYZ0 S, 5 CB
#1 .CDDP 4 ,CB+CDDP £ K [JIPEXT IRZH, Hefh T 96 £LAR, 45
FL 100 WL, 7557 24 h 12 HIGEEFS INAARIAL BRI 2R B2 20
1-50 wL/mL ) CB Al 1-8 wmol/L f) CDDP, B4 HI 242 143K
3 /NG L4351 1.10.20 pL/mL () CB X filA 1.2.4 wmol/L
#9 CDDP, Hl (1 wL/mL CB+1 pmol/L CDDP), (10 uwL/mL CB
+2 wmol/L CDDP), (20 wL/mL CB + 4 wmol/L CDDP), B 1%
TR A AT DMEM KR Ab (MR 1 5 MR AL,
I HAT 3 RS, BN REE S Ab 3 24 148 72 h J5 A
CCK-8 10 pL 5 235 F7 Ak 90 pl J5 4k 223557 1.5 h, T HEHRYL
450 nm JE T R FLIOE R OD fH, LR E R 3 Ik, #& T 51
AR AR, MIEAER = (G254 OD fH - & 1L
OD i)/ B4 HRZH OD ff - 25 1L OD fE)x 100%.
1.3 FHEsepER R LI

TBUORT A 4 1 %) 200 L, ) i B, A P05 40 S HE
100 MANFEHERD T 6 fLEEFRMR T, SRIF ¥ 6 FLAIRFE ASE T4,
TE 37°C [ 5%CO0,.95%7%5 S KAANE B A5 g E 24 h, F¢4ifid
I EE IS 43 45T AR 259 5% DMSO (X BEZH ) A3 24 h SR 5 &
W 5 KEH— R G FIRG IR, Hi 974 14 K LR 37. BBR
B3R, M PBS RERE =R, 4% L RHEE 5 mL [#E 30
min, SR )5 57 25 [E 8 W, 03 B B L A BT gL 4 7 4 £, 30 min,
HeE KB U 2 Qe O, 25 338 o T4 . JHse R Y A
AL % T AN ARITREIEIE AR T =(SEI5 40 B / HERhati i
HHD)* 100%, THEE 1 A0 5.

1.4 Annexin V-FITC/PI X 45 & it =X 20 e A 46 0 40 e =

WA AL T 5 A K B B i PR U208 2, J 2 11 T
b, il 25 B A B, THERUE TR A M %% Dy 2% 10%mL
2 mL/ FLEERN T 6 FLAR , 37°C \5%CO, Jh FIIGR T R 7248 vh s #1
K537 24 h, R4 50 4 W RE JE R IR TR SR, 3 IR A ) S 5
VT AL PRANA 24 h, [R5 5745 (A B, S AR 3 IR, &4k
it 1, WO A AR TR XA A, 1500 /min 4 “CES.Cy 5 min, 57 1
1% ,4 TSI PBS YRERANM—IK , R B 25 & vl (&
BT AW 9 1 1 LI REBC B R )0.5 mL E AN
ML, FFAEHYIN Annexin V-FITC 5 wL, FEANA 5 L PI 220,
2GRV A SR R RO 5 min, b4 T4 T
K, LA Annexin V-FITC Jyf#As b, PLOMGAAAR , 47 -2 RRAL
R IHAT- A AMAE(Annexin V - FITC B, PLREYE ) , A R4 R
FFFEHIRT- AN Annexin V - FITC FH4%, PLFAHE) , 22 42
FRAR R IR FE AN M A (Annexin V - FITC FHE,PI FHE ), 2 F
SRR 4 E (Annexin V - FITC B, PLIAME:) .
1.5 RT-PCR

YIRS T Ik IRl R, 2 R A U I B B AN B . RNA,
WG S R cDNA, DL cDNA SRR, 3384 i H i | Bt PCR
F 0 A 95 C HiAS 4 10 min,95°CAF I 15s,60°CiR k 60 s,
T2°CHEAf 5 min, JFIR 30 ~ 50 YK, SCEEA 3 IR, LA 22 kit
BH IR A ik &, H WFER KNS IEFE (B-Actin) 519))7
HIERILE 1,

x 1 HXEESY
Tablel Related gene primers

Genes Primer sequence
Bax Forward 5’-GAAGCCGGTGGTGGAGAA-3’
Reverse 5’-GCTTGGAGTTGGGCTGGTG-3’
Bcl-2 Forward 5’- GAAGCAGGTAATGGAGCAAGGA-3’
Reverse 5’-GAAGCGTAGTTGTTGAGATGCG-3’
B-Actin Forward 5”-GTCCACCGCAAATGCTTCTA-3’
Reverse 5’-TGCTGTCACCTTCACCGTTC-3’

1.6 Western blot

YRS AR ik Rl SR A S A T, BCA YL TR A
FEdE, W% SDS-PAGE Hik & )E, VIREHITHIKE
PVDF JI& |-, 5%/Bi iR 954 B IRIRFE B 1.5 hy DL —HiR B R
BB B-Actin ZTEFEPiAR (1:500) . Hdi A cleaved cas-
pase-3, cleaved caspase-9 (1 :1000),4CIFH R/, % 1: 1000
PR B, 37 CHR¥E 1 ho TBS W VRARFEDE 3% 10min, 7 K5
F ol PVDF A G a5 B 5 4 gk LR EH
5 B-Actin (IR B WAE TR R A FRIKIKT.
L7 GitEAE

K SPSS16.0 Feit 2= M-8R gL itor i, iHERR
FHYEE ARUE2E (s ) Fom , AL AN EAT L 488 A SR FH R ¢ 46
5, Z 20 ] LU R R 2 7 220007, L P<0.05 Sh 2 R BA
gitEE L.
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Fig.1 The effect of Cinobufacini or CDDP alone on the proliferation of U20S cells(*P<0.05, **P<0.01, vs control)

2.2 CB Bt& CDDP 3t U20S £ ffdiga i 2200

S T W% CB B4 CDDP %t U20S 43 58 (19 52 m , 38411
#% U208 #HHi il CB 1 CDDP 43 3| B2 k& 4b B8 48 h f5 ,
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CDDP i 4 3% S 73 BIREAR E 92.36% .76.57%F1 57.27%, T
MG N R PTG, 40 ATE 0 A B REAR ZE 80.90% . 51.59%F1
33.24%, i E L T BA 24 2H (*P<0.05, **P<0.01, 5% BRZHAH 1,
#P<0.05,##P<0.01, 5 Bl FIZ5 4 AHEL) (BT 2) . 7E82 FORIM AL
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100+ i g S%DP
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05, **P<0.01, 5B LA LL , #P<0.05, ##P<0.01, 5B yh 25 4AFALL)
Fig.2 The effect of Cinobufacini and CDDP on the proliferation of
U20Scells. (*P<0.05, **P<0.01, vs control, #P<0.05,##P<0.01, vs

monotherapy group)
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Brik, Bl 25 CB s & 4ifkyr 25 CDDP Xy xT i A7
U208 2 A58 ™ A=A, EL22 o DA B AR

1004 E3 24h
€3 48h
* ) 72h
504
0-% A0 | E3EA1 | S 4
20 30 40 50uL/mL
CB

Jie e 248 L B 00 LR ¥ T B RE 0 AN (SR B T ek s 240 R
PRSI, T LA 2 B B0 A P A R R O R B R . G
3N, SEAX B4, BAA 10 wL/mL CB 12
wmol/L CDDP 4b B AN )5 , 4 7% TE 1R 43 5l S 80.2% A1l
75.3%, TiEEAffi ] CB Fll CDDP 42 4T %A Ny 42.7% , 1)
EALT CB 411 CDDP 41, 25 5 A 3 G i3 L (P<0.01)
i Ut E] WL, CB BX & CDDP 5 254 Eb BB 4% T i A 3 b 310 i1
U208 4IAHETE I A
2.4 CB Bt& CDDP Xt U20S 4HB A T-HI 2400

BT EFA1T CB A1 CDDP B 3f- Bt 4 4b ¥ U20S 21 Jifg
48 h J5 , FEATANAA T AR AR R AT BN, 55 H
NTRELAARLY, Bpfdi Al 10 wL/mL (49 CB & 2 umol/L J CDDP
AERE (T U20S 4IRS IR T 283K 5 14.77%F1 16.40% 1fi{HiFH 10
pwL/mL CB 1§42 wmol/L CDDP g BRAMNLE , 4HfJH T3 B %
B, IR E] 37.0%, 5 2G4 AH R 2% R B ST 2E R L (P<0.
01). (K1t , CB il CDDP {5 AT LAGE A fiféd A0 M Y i =, (H
S 2T LR A T A BE T T A
2.5 CB Bt#A CDDP ¥f U20S AT X< E B RiZ IR

i TR CB 1 CDDP [ X kA F 25 B0 PR R 4t
JHT- BT RENLHE], FoAT TR H RT-PCR (75 2460 T FH 25 b 3
U20S 4iififl 48 h J5 Y Bax Fl Bel-2 Bk, 45R BN, 55 H
XTRRAAR L, BlfdE A 10 wL/mL ) CB 5% 2 pmol/L ) CDDP
{2 fe U208 A A4 I T 3L P Bax A2k , i (s 4 s 8 v
P Bel-2 3RiA TR, (AR5 HEG I AR o) 2, 55
—RZitHL, 2 R EA G THEE L(P<0.05), Fit, e ALk
A 2GR R T RO 3
2.6 CB Et& CDDP Xf U20S HBLAT-# % E B RiEMIHI S

BT Sk T AT Western blotting (1) 77 44l CB F1 CDDP
T B Ab 3 U208 Zififd 48 h Ji5 , H caspase FKE HAH G
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Fig.3 The effect of Cinobufacini and CDDP on the colon forming of
U20S cells
(*P<0.05, **P<0.01, vs control, #P<0.05, ##P<0.01,

vs monotherapy group)
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Fig.4 The effect of Cinobufacini and CDDP on the apoptosis of U20S cells.
(*P<0.05, **P<0.01,vs control, #P<0.05, ##P<0.01, vs monotherapy group)
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(*P<0.05, *¥P<0.01, 5t ERAALL , #P<0.05,##P<0.01, 5 B FAZ51ALL)
Fig.5 The effect of CB and CDDP alone or in combination on the expression of Bax and Bcl-2 in U20S cells were detected by RT-PCR
(*P<0.05, **P<0.01, vs control, #P<0.05,##P<0.01, vs monotherapy group)
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Fig.6 The effect of CB and CDDP alone or in combination on the

Control

expression of cleaved caspase-9 and cleaved caspase-3 in U20S cells were

detected by Western blotting.
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PEFNBRAG LT 24 55 () R, ERAEAR AR EE BRI T e R R =
N AR AR X LT T2 R E,
X RERGE T Hh 22 3 R B G CDDP XF & R IR YT AR
A% B ST SAHA 15 CDDP X1 AR 4 58 L i 1
FEERHEAT TS, #00N R AF IR Y7 2 AN FH 5%
I, FHER—PMEFEA T 2SHIR S 2y 25 S L T
PN 2Z B RS 800, Dk {Fe CDDP 3 FH 250, NI/ NZ 4
HIFERIVE R EZE it 245 1% 7™ A, 358 CDDP A4y R5CR ok T
AR IR AR )2,

CB JE e R 4= 7 PRI IEFE N BRSSPI T, 2 —
b B BRI I M 0 ARG W 5, LT3z B I R 4%
PSR (RTT , A8 eI . A5 Son CB RBAEA A il {4
SMEFR TR A B R A IS L T, LS T A 5 s
PR A=A 2, A FH OGRS HGE , CB REAN I A B R A
RN ARSI T, FEHLEI T B85 Caspase 4K 19 T
TR ARLA AR SC R (558 B A G P, X Sepi R 45 R
CB 1] fig i ixt 2 R 4250k Tl g 200 B ™ £ 1 5 400 ol AR kg8 T
KA AR A T

TEM R, TR 72 /N 25 R,
CB H Y25 B2 1 wL/mL 35 m %) 50 wL/mL, FEAH TS 77 A
88.65% T [ % 20.42%, CDDP 225y i A 1 uM 14 fin %) 8
pM, HAHHTE A 86.59% TRk 21.98%., A WLARBUHIR 1Y T
R B, CB By FHZY IR FE 4 5 1 50 4%, 17 CDDP 1% FH 26 ¥k FEE A
PEE T 8 4%, ULHHE RIE AT CB HASEREAN U, mix)
CDDP 4 s, BT sk e45 B 5 PR B S 2 —
), CDDP 3R 41 Ms i) — £k 24, 1 CB {U{URHBI—
L2 o (R RIRATTFIRE R IR, I o FH B, AR AR
BT — 2 G5 R IE 2, BB R T CDDP 15 & .
FRUA, FATUCH CB W] LA ALHR & CDDP X8 PR kg7 (19 Uk
P, #F) T CDDP FEM . 534k, K& fik CDDP 1y IR &,
TCEEWERS3THFR T CDDP Jriii ki) B 18 A2 RGN IR 5
SEERIER

A R VR T B S S0 B8 T4 S W B A e 440 i 3 1
HAFARE T, TR 25 B e £ FH 09 T SE R AR, Be A R0k kb
CCK-8 S5 Sy AN 2 o ARSEIN A5 7, CB 1 CDDP
2 B2 N FH AR B, W 2434 FHLAR TR AR ) B I ALK,
H2RBA BENGIT22E X, HEE Ryl CB %f CDDP A
G

UTAESR 4556 CB Bk £y CDDP JRYT R ST HGE R D . KFH
BB SRR AE AR, CB et B R A AR K, 5
CDDP HA BMRIZLN , P 241065 o7 FH 3% 95 i 9 240 B ) 28028
Z, I HEARRAe R i, HHEANLHIAE . Huang
Tao ™2 (I 3R CB Bk CDDP BEREA UM E P 4l
Ji, HALHIPT 68 5 197 Fas M-SR AT E0EE A G, RATIATFSR
50 R P25 A R AT DL S R R R PR TR A Bax 3Rk,
T REARAMEI I T2 3L K Bel-2 Ay 3e35 , DT I8 213006 R UiF Cas-
pase &ML EE S I . Western blotting 2% 3t i 75 cleaved
caspase-9 Fll cleaved caspase-3  (H7ERL A H 2G4 3 s — H 25
ZH R, WO IR R A P EOR . AR LACE A
U208 4t R iFF 0 42, #5655 CB B4y CDDP B 75 7 A: i sk

JV7, AT AEE CDDP ffelt TR o 25 28 s < AR TR] R ) 2R 24
S HCE 2SI L, R 0B R AR B O 35, 3R a5 5
5G4 CDDP AR G 7 ROCR  7Elc5 1 CB AR AT
LKA CDDP A3
IR CB ARy — Pl B — HI25 5 1 T8 ARG 7 i A K]
17 EJEAE AL 40725 CDDP (38 0R) , 2R H RLEH3R
JPRCR . TEABIFE, CB Bk CDDP KRR 1 1 BR3¢
P T2, [ AN T4 T, 7T ARE IR CDDP ) FH 25750 5, 3 7]
DA S5k e i ALY 7L A v KR i CDDP Bl R B AN RERL &2
MRERIVE, T A RIS REE CB il LA S HLIR S J1 , e
AT 253565 LT, AU 800 S, T EL#E AR FHOs/ N . R, CB
FIE2y CDDP BB 2 , PR Iea /R —Fior iy 7 s 2 43t
I AR BEAETE ]
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