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Abstract

Objective: To investigate the effects and mechanism of bufalin and cisplatin on proliferation and
apoptosis of osteosarcoma 143B cells. Methods: 0S-143B cells were selected as experimental cells
and divided into four groups: the negative control group, the bufalin group, the cisplatin group
and the bufalin + cisplatin group. MTT method was used to detect cell proliferation, fluorescence
microscope to observe the morphology of apoptosis, flow cytometry to detect cell cycle and apop-
tosis, and western blot to detect the expression of Bcl-2, Bax and Caspase-3. Results: Both bufalin
and cisplatin inhibited the proliferation of 0S-143B cells, slowed down the cell growth, blocked S
phase and G2 phase, and the apoptosis rate was significantly higher than that in the control group
(P < 0.01). The expression of Bax, caspase-3 in the bufalin and cisplatin group was significantly
higher than that in the control group, while the expression of Bcl-2 in the bufalin and cisplatin
group was significantly lower than that in the control group (P < 0.01). The effect of the bufalin
and cisplatin group was more significant than that of the two single drug groups. Conclusions:
Both bufalin and cisplatin can inhibit the proliferation of 0S-143B cells in a time-concentration
dependent manner, and the cell cycle is arrested in S phase and G2 phase, and both bufalin and
cisplatin can promote the apoptosis of 0S-143B cells, which may be related to the up-regulation
of Bax, caspase-3 protein and down-regulation of Bcl-2 protein expression. The effect of the
combination group on inhibiting the growth and promoting the apoptosis of OS cells was signif-
icantly stronger than that of the two drugs alone.
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1. 8IS

‘B AJE (Osteosarcoma, OS), VAR EAR T IR1JR 41 A B H2 AN B NRFAE, A e DL IG i i R
HBHERRE 1], HETVAIT OS # FI4A(Cisplatin, DDP)YEA—£0) 70 1% 7 EEREZ59[2], H K5 BRI
AN B SR 0 EERIE A, i H IS RO 2 B 2 80 OS YR YT R BRI K (3], i R (Bufalin,
BF) & H 24 Bk (Bufonis venenum)FIHEEUY), HoXE 22 Fhol kg o B 96 el . FHe S5 BA S R A
TRV S )RR [4] [5]. BF X OS-143B 40 A FH R WARIE . AHE Fii i #8357 BF Fil DDP B& 3 H
X OS-143B 4 M 34 5 FIIE T2 RS2 RIHLE], b PU 25 45 5007 B PR SR HEAH B 1) S 30 A4 - B0 &5 SRAR
HUWF:

2. RE7%
2.1. #%

2.1.1. Zapak
NE W 143B 4ii0E+ Lilgh Tos A AR A TR A 7, P50 T3¢ E A X Al 82 H 0 (American
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Type Culture Collection, ATCC),

2.1.2. EEZYFAF

iR R (R EHEIME AR A F]): G EHIZABRA ) BCA AR BN E WA & (E A A R A
7]); Ba 4 3% W MEN 15 9%3£(3% [E Gibeo /A #); Annexin V-FITC/PI T2 & (134G R A 7]); SDS-PAGE
AR A (R A IR A E]); p-Actin IR Caspase-3 FUAR(3EE Cell Signaling Technology /A #]); Bax
H B30 (32 Proteintech A 7]); Bel-2 R #.41(3£ [H Sabta Cruz Technology 2 #]); “EHi% IgG (32 H Jackson
A F])o

2.1.3. FENFHF

NH CKX31/41 {5 B 2450 (H 4~ OLYMPUS A F]); 2K IR (2 BT Thermo 43 A 7)) HIIKAH .
HAE A (3 E Bio Rad A7]); 2 RGHAR AT (e BB AT M]): 4 M (X (38 B Becton
Dickinson A &]); LE-SH800SEP 4 ffl 7314 (H 4~ SONY 2 &) AT AH O 5256 S Al »

22. /&

2.2.1. ABBE 143B MRS B S5EFER
TN 2 5 R 35 FRARAR T VR

2.2.2. MTT E#M 1438 S AREY T M=

WSROI 1438 4i, A0 IR AR A 4 8k 2 < 10*A~/mL P4 ER, LA 200 ul/fLE F
96 FLIR, K fLARE TR FRF LR 12 h, FFERgUMuRE FRIE3AT F 254028 . 33 LA BF (1 FH 259K N -
6.25. 12.5. 25. 50 F1 100 nmol 1 DDP [ FHZGKEN: 50, 100, 200. 400 ng/mL I AFLER, LAEEFR%EE
RS AL, NG AN B S B IR A, R E 6 ANE AL, FLIRTEANPRES FRFEHEAT 24 hy
48 hy 72 h B53%. FHZGACFEEEL 96 LA, KK 20 ul/fL MTT ¥, B TEIRMEMER9% 4 h, W% L
T, K DMSO 150 ul/fL, B T#RIRECEEREY 15 min, FF45IEHRD G, FIURE TR BN 490
nm K PEARACR L OD H, THEMZ)E 143B HRImfIR . H 1Cs BB S FH 2 KPR

2.2.3. KERAT[6] [717E4r 48 h BXERAAHR

TS BF ICs, A1 DDP ICs {H, BF % & 3 AMKEELL(1/4 ICs, 1/2 1Csp, ICsp), DDP L H 3 MK
2H(1/4 1Csp, 1/2 1Cs, 1Csp), BF #1 DDP Bc& FH % 3 ANKRIEZH(BF 1/4 ICso + DDP 1/4 1Cs, BF 1/2 ICs, + DDP
1/2ICsy, BF ICs + DDP ICs), 47 MTT ¥k OD {8, 15 143B Zijudssaimsl®, HeRARITH qE
P HIRERCR . A q=Lap/(a+ 1p — 1x x Ip), L ARRPIZERSAHMIINHE] R, 1h. Is 0 R 2540
Janil xR, HPPAEIER N q<0.85, MINTEM N 0.85~1.15, WrFEERN q> 1.15,

2.2.4. HEBRMBEWN 0S-143B K SE
6 x 10*/N/mL B0, UL 3 mL/ALEM T NS, 8 AXB4l. BF 4. DDP 4. BF+DDP
H, fF12h )5 143B AN EESE 400 AIINZ A0 3 48 h, {318 BAEE T %L,

2.2.5. WABRBMNERAREARE 0S-143B FHATES
(AT B[R] 2.2.4) 0 Hoechst33258 YLy 7870 78 i 4, FRAF /S FLARON 55 F2 56 55 5% 30 0 8h, FRBRrige
W, PBS Bk 3~4 Ik, BTROLEME TWE,

2.2.6. HRASIENAEN OS-143B HAT
(AR IR 2.2.4)40 a5 97 48 h 5, IO &ALEG 7R3 T X B 15 mL 508, 4°C, 2000 rpm 5.0 5 min,
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7+ B3 A 1.5 mL PBS {& ¥t 2 ¥XJ5 | mL PBS # &, # A\ 1.5 mL X EP, /il 500 ul Binding Buffer A\ EP
B TR 4r 2K VRN 5 ul Annexin V-FITC 1 5 ul PI¥R%), =EiR#EE &M 15 min, 2000 rpm &> 5 min,
7t B3, 0500 ul PBS E &, 2000 rpm &0 5 min, FEFE &, O 500 ul Binding Buffer =241 i1 % A
F AR E I

2.2.7. TN 0S-143B A HA

(FHAER 2.2.4) R E55% 48 h J5, FRR& 4 BIEBEE AN M. 15 mL B0, H PBS Btk 2~3 X,
1000 rmp &0 5 min, 3% _EiF, PBS iEPE—X, 1000 rmp &0 5 min, FF LG, 1.5 mL & PBS [ 75%
CREHE BN, BT 4°CUKFERE e SR . 5508 HEE M 1000 rmp B0 S min, 7 B3, A 1.5 mL ) PBS
HEFET 2mLEP %, 1000 rmp &0 S min, FF Ei&, Ji1 500 ul % Rnase £ TritonX-100 [V & F1 P
W20 ul, 37°C/AKIBEAMEEE 30 min, Je BB EERRE, LY.

2.2.8. Western blot #7l 143B A BATERARIA

(R HRAE 1R] 2.2.4) 40 B s B R 2R 1 I 24 R B 1/ P i R k) S AR ik 47, /A
WL BCA VAR o ARAEARHE 2R 1H 5 % 8 A AR, 95°CAPE 10 min, _F#f)5 SDS-PAGE
HLIK(S%IRAERR, 12% 70 251, FEHLFEE PVDF B, =R BSA H AR E A 2 h, IIA—3t, FEIK 4C
. BN P E 45 min, EYE 3 (TBST, £k 10 min), HEEKBE 2 h. EROLEHE
1 ECL A ¥l B 1% 800:800 LUHliE 4, PVDF IREIR G HIRIE, BT HRME RS SR BIRIRAE -
F Image J BAFRGI B IR (14645, p-actin ANZ, HIEAZKWT NS RE AN RIEE.

2.2.9. GHHEFES
SEH SPSS 22.0 A HEATEUR T, BHELL Y +s Fox, P<0.05 AZEFHLGFE L.

3. &R
3.1. BF #1 DDP S %t 0S-143B 4HpatETE RSN

MTT KGN [F# B BF (6.25+ 12.5. 25. 50 A1 100 nmol) &% DDP (50 100. 200 #1400 ng/mL){E
24, 48. 72 h X E AR 143B ARG 52 . BF (JLIE 1(a) M1 DDP (WL 1(b)7E =AM 8] A 35 5 2 40
#] 143B 405, H 5259 EP < 0.05, P < 0.01)FI{E FHI &) 2 1EM %P < 0.05, P<0.01). N fH SPSS

A4y )5 BF A1 DDP -7 143B 4] 48 h ] ICs, E A 15 nmol A1 150 ng/ml. AHF 7¢Il & T BF Kk
4 DDP X P& 143B 24U, HUS 2L SC50 5 R FH 25911l 48 h e ATkl .

100% ~#- 2¢h 100% - - 24h
90% -m- 48h 90% | -m- 48h
3 80%- & 72h S 80% | &~ 72h
S 70%- T 0% -
T 60% S 60% -
T 50%- T 50% -
é 40% - E 40% - 3
2 30%- 2 30% A b
S 20% 3 20% - ‘\i
10% 10% |
0% L 0% =
(2) ¥5 T R(BF)IRE (nM) (b) IFE4A(DDPYKEE (ng/ml)

¥ SXRALR, "P<0.05, “P<0.01.

Figure 1. Effects of different concentrations of BF and DDP on osteosarcoma 143B cells at 24, 48
and 72 hours by MTT
B 1. MTT ;AR ERE A BF 71 DDP 7£ 24, 48, 72 AT xE A 143B ARSI
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3.2. BF B4 DDP %} OS-143B ZHpEI85E S M3 RIEM

11 3.1 115 BF. DDP [{J ICso {843 %4 15 nmol. 150 ng/mL, | BF % & ¥ 3.75 nmol. 7.5 nmol
#1115 nmol, DDP W E KN 37.5 ng/mL. 75 ng/mL 1 150 ng/mL, BF + DDP H 4% M 3.75 nmol + 37.5
ng/mL, 7.5 nmol + 75 ng/mL, 15 nmol + 150 ng/mL, 43 A%} OS-143B 401 48 h J517 MTT 5256, it
5 143B 20 M & HIR FE R A M B AT ) 22, R A & IRA FHE q EIFMERAH R (I, 2.2.2). 115 BF + DDP
(15 nmol + 150 ng/mL) T T4 48 h J5 q fH 9 1.29, KT 1.15, REULECA KX OS-143B 41 p4 i
BAPRAER, AU 85256 (10 70 4 9B X IR ZH . BF (15 nmol)4L. DDP (150 ng/mL)#H. BF + DDP (15
nmol + 150 ng/mL)4, 24Tl 6] 48 he

3.3. BAZRT 0S-143B BYBETL SRR

SHEZL . BF 41. DDP 41f1 BF + DDP 4117 48 h &, i 18] B BB (40) MM %41 0S-143B 4l
AR, XTHRAH 1438 0GR R, A KRR, 20 PG B R A K A R R 4. BF 4080 DDP 41 5
RN R 1438 AR FERRAG. A9 4E, ERAA L, AR . BF + DDP 4lLLH 2
A MBI b, ARl PR G OK, AR, KEERARR A, WEEERE, LA 2.

(a) XTHRAH (b) BFH

& o
&0 o) PO o0 ; =
(c) DDP# (d) BF+DDP41

Figure 2. Effects of BF, DDP and BF + DDP groups on morphological changes of 143B cells by inverted
microscope (40x)
B 2. 58 ZMIEVE BF. DDP # BF + DDP 4Bt 143B AR A Z AIRZNE(40x)

3.4. HEZFT 0S-143B MR AT-HIER

Hoechst33258 4y )5 58151 B RIMEE(300<) ML A 4, IR, XTHEZH 143B AfBA IEH, W WSS 541
W, 1 BF 411 DDP 525 4500 R ZH 40 Mo 2 H k2>, H5mr /b B 40 B0k 4. BF + DDP
HRRZ A, AREE R, A0 R B ek S ORI Y g A% B R, A RE s
SHARH AL AT L, [ 4R B PR TR A, WL 3,
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(a) X2 (b) BF4L

(c) DDP#4 (d) BF+DDP#

Figure 3. Effects of BF, DDP and BF + DDP groups on the apoptotic morphological changes of
143B cells by Hoechst 33258 staining assay (300%)
3.33258 BZILREEN BF F1 DDP 8 f REXE LA XS 143B MDA T RS FHIRAD(300%)

3.5. RLAZHYFT 0S-143B ARET-RAR MW

Annexin V-FITC/PI X JLth 5, 403 ORI 25 2R 40 SRR 123, BF AN T3 (43.35 £ 4.27) %
DDP 0BT 2(43.51 + 3.01) %I IR0 1-2(17.80 + 2.38)% & E M= (P < 0.01); i BF +
DDP HAH M T-22(62.75 + 4.26)% 2. ¥ = T~ BF 4041 DDP Z44(P < 0.01), MW.[4 4.
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© 10 © 104
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10° ey . - 10° - ~ i l; -
10° 100 10* 10° 10* 10° 10° 10° 10" 10* 10* 10* 10° 10°
Comp-FL2-A:: Annexin-V: FITC-A Comp-FL2-A:: Annexin-V: FITC-A
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80
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i
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~
20
<

0-
Xof R ZH

BF4H
v SxPEALLE, TP<0.05, "P<0.01; HEZGANE:, "P<0.05, #P<00l1.

DDP#H

BF+DDP#

Figure 4. Effects of BF, DDP and BF + DDP groups on apoptotic rate of osteosarcoma

143B cells by cell sorter

4. MRS E(HEN BF, DDP %1 BF + DDP 4B B A& 143B AT RS20

3.6. ZLEZHRT 0S-143B AR E AR

PI 4t 5 22 i A0 B SR I 45 4L i 4 i R 351, BF 4HAN DDP 20500 R AL IAE S G, JIRH T i 25 4
ok, o BF 4 BH A 32 B G, BN AuBE AR B 7.5% FFF & 18.85% (P < 0.05), 1ff DDP ZH7E S HA4H fg BH i
1 26.12% T2 38.77% (P < 0.05). G, {I4HuBA A i 7.5% F T+ % 22.24% (P < 0.05); BF + DDP 44 S 1
YU PH AR B 26.12% EFHZ 42.10% (P < 0.01), G, BA4HMI R 7.5% 2 28.18% (P < 0.01), WL 5.

< W Dip G, M Dip G,
g W Dip G, ] B Dip G,
] EIDip § o ] iDip s
5 R &
g7
Bgl 51
g 2 R
] 1 R
Z o z <7
e ]
ok ]
wy _ -
o] - o 3 <
50 100 150 200 0 50 100 150 200
Propidlum lodide-A Propidlum lodide-A
(a) ¥TERA (b) BF4
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B3 G,

E3s
=G
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e SR, TP<0.05, TP<0.01; H58ZHLE, *P<0.05, #P<00l1.

Figure 5. Effects of BF, DDP and BF + DDP groups on cell cycle of osteosarcoma 143B cells
by flow cytometry

& 5. s 4mpE{44m BF, DDP #A BF + DDP 4A%1& A& 143B ZHAREHARY 200

3.7. FEHWFT 0S-143B MR ATHHXERRIENFM

Western bolt frill Bax. Caspase-3 1 Bel-2 84U T-AH X R H %Kik . BF 41, DDP 481 BF + DDP
4 Bax T Caspase-3 ik S50 I8 20 5535 19 (P < 0.01), Hir DDP 41#; BF ik Hi5(P < 0.01), 1fj BF
+ DDP #1%; BF. DDP FZ5411) 5 15 (P < 0.01). BF 41. DDP 4141 BF + DDP 41 Bcl-2 FRiAH6}
H I EFFR(P < 0.01), . DDP 4 Bel-2 R IA% BF 4AF#{%, 1 BF + DDP 41 Bel-2 ik % BF #l
DDP H2454H 35 52 F (P < 0.01), LK 6.

Caspase-3

oo W —
e ——— —

B-actin

A

BFZ1 DDP#4l BF+DDP#4l
(a) BARIE

Bax/B-actin

1.0 4
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0.4 4
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it wx
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b
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J—
[w]
1
J—
W

Hit «=
0.8 _
= ok
8= 2 1.0+
S 0.6 - & e
& @
& o
~ 0.4 - g
L 0.
) 205
Q
0.2 4
0.0 - 0.0
R4 BFA DDPZ{  BF+DDP4H PapiisEE BF# DDPH BF+DDPH
(c) Bel-2AX B O Rk & (d) Caspase-3fEX1 & 1R E &

v SXPEALLE, TP<0.05, "P<0.01; SEZGANE, "P<0.05, #P<00l1.

Figure 6. Effects of BF, DDP and BF + DDP groups on the protein expression of Bax, Bcl-2 and Caspase-3 in
osteosarcoma 143B cells by Western blot

6. Western blot #3l BF, DDP F1 BF + DDP A% & P& 143B £8f Bax, Bcl-2 # Caspase-3 R RILH
g/ ul"u]

k4

4. g

OS TEGM: & I Lol imiik 20%,  Ja fe i IR iR A P i M R [8] (9] HHTYAYT OS BAARHTHLIT
FARDIBRIGTT ARG BT NE, BITER OS HERKBRE., Bk E. WERZENRF & . 1HI7 OS HMl
7 #j4) DDP S5 1RG0 E A, a1 SR Z 15 I FH AN 22 3 i 24 M R A G ZE I PR 4E (107 [11]
BF J& T4 M P ¥ 4 S A 10 00l 700, POk 364 %) fe g 0 = A o) L L R 40 B o SRR (R A L E 1245
PERI[12] [13], 5% 25 Pt bR A BA S Pided A o 250 52 1 0 8 R [14]. Rk, 864 S BF #1 DDP,
BERT R EECE SRR, R R AR P2 IR EE, s RIER . @ PG 2, P AR
6T OS.

AW T E SR A MTT 324600 B fs FAS [5)3K B2 BF A1 DDP 1E T OS-143B AN 1A 5, X8
YHARIGTE RN . 45 IR, BF A1 DDP ¥ ] fE AR M %40 M i) B G AR ik FoE T, B BUR 524
WU FE AN FH I ) S IE AR D% . 2 B B Fi] BE A1 DDP Al A Rl R 4 i 1 i, 259K FE v 1R I
(R0 3 24 P S A KR B . TS BF. DDP 1) ICso fE 43 %108 15 nmol. 150 ng/mL, [l 5250 3 2%
%% BF fl DDP BRGAEH, KA & IRA XN S B 2R, BF #KEEN 15 nmol A1 DDP %24 150 ng/mL
PIE AN q 28 1.29 KT 1.15, #i8] BF F1 DDP Be& A WREVER o J5 284520 45 78 o sl e 1
BF #1 DDP 1] 1/4 ICso~ 1/2 ICso F ICso ¥ FEAARAMT-Til OS-143B il 48 h J5 #EATAH LA -

58 B g4 B 0], BF. DDP S 245411 BF + DDP 4154 % ##H] 0S-143B 40/t K, BEA4]
B LR AN BRI 9 o G 5 4 531843073 Tl - 2H G G R T 2 R A N 2R B, BF + DDP 41
WA AT 0S-143B AMRIA T3 WA 5. T aRa oo % 4H 40 B A A I 45 L 7R, BF + DDP
HELK B 252N OS-143B 41 S Al G, JHR T 2 2 1 5k . 4R 4 BF + DDP BG1EHIXT OS-143B 41
MRTEVE A PR AR K, I 2 R A T AR L B B BF 5 DDP R4, WZGIA BRI 3
558 ) W ) 28

N A-FT IR 25 7T R 32 B R AR S R A R T2 15]. SRR T 0T 4 A KR Caspase IR TS
FRHEMCHS Caspase HITE TZIR4E P KIS, K Caspase HIH T A2 AT 40 AL TS24 Lok AR P J5 o 4
=K. Caspase-3 FIHUE K251 L M8 40 BAS AT 308 O IC R REPEJR T2, Bax Fl Bel-2 NI £ i iR A T2 0%

&
g
B EE T, Hoh Bax AI{EEE4E MR TS, M Bel-2 NHNHI M T 16]. AWTF AL, BE. DDP #
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24211 BF+DDP 2155 & 41 Caspase-3 F1 Bax FIA BN, 10 Bel-2 #IA 53 21JAK; BF + DDP 41%:
H1Z42H Caspase-3. Bax RIAREH M, Bel-2 B/ . XK BF. DDP ni@id 75T OS-143B 4Hfi &%
1% Caspase-3.Bax, (2 @F 400 T, FFAIK Bel-2 ik, IRIGPUIH T2 /1. Il BF + DDP BtA 5 F {2k 0S-143B
P T, PRSI T RO VE 2 2 v T S P A 25477 BF. DDP 512 OS-143B 4 i Caspase-3.
Bax Ml Bel-2 =FH 1M OG0 F3RIE MRk, AT A8 2 245 V0 2k 20 B o 1A F AL .

5. &t

gi LR, %A BF. DDP K BF + DDP BtA H 2535 A R 0S-143B 44 K IRt FL R T,
HAEH v] BE I8 259015 S 2410 Caspase-3 = 1A 5 (28 2o bR 171842 Bax/Bel-2 JE K528 . BF +
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