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M E:HH HRiTEEXBufalind Be 8 A AR ERRAINHAR. Fik KAEXRBZE L0 A5 4
e, R A CCK-8 ke Il F Rl o B 49 48 & R X A375 /3 7E 19 % "B 5 K A1 Annexin V-FITC/PI X %, % K 40 fg B0 A 1] Ao
2010 B o A L JC-1 SR AR B F R 3t A3TS 48t & kiR B LG By B s R B 4 o B JE % Il Caspase-9 . Caspase-3
EAWMERE, ER FERKE¥EH R 6.25 nmol/L.12.5 nmol/L.25 nmol/L.50 nmol/L.100 nmol/L.200 nmol/L.400
nmol/I) 1 F A375 1l 24 h.48 h 2 72 h & ,1C50 4 4] 107 nmol/L.85. 18 nmol/L.41. 62 nmol/L,IC50 & & #f
T, SRAFZaABALK MEESE R RENE iR mEEK A AREAAFLETR . UAESERA
WA E A375 WM, BB R B KM A B AR R R T R E R A A3T5 e B R PR e A BT S H
W PSR A375 M A& R IR s bEE R AT W B ¥ An A375 4 H W Caspase-9.Caspase-3 & AWM E K., &8 EFRT
WH E e R ATS W, F S ASTS WA T, EEANLH T i 5 M F Caspase ik H % .
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Effect of bufalin on A375 melanoma cells and its mechanism
Ren Yu, Liu Tingting, Qi Bingjie, Chen Yu
(Anqging Medical College , Anging 246052, Anhui, China)

Abstract: Objective To investigate the effect of bufalin on A375 melanoma cells and its mechanism.
Methods A375 melanoma cells were cultured in vitro, and CCK-8 assay was employed to detect the effect of
bufalin at different concentrations on A375 cell proliferation. Annexin V-FITC/PI double staining was per-
formed, and cell-cycle distribution was detected by flow cytometry. JC-1 was used to detect the effect of bufalin
on the mitochondrial membrane potential of A375 cells. The protein activity of Caspase-9 and Caspase-3 was
detected by spectrophotometry.  Results A375 cells were treated with bufalin at different concentrations
(6.25 nmol/L, 12.5 nmol/L, 25 nmol/L, 50 nmol/L, 100 nmol/L, 200 nmol/L, 400 nmol/L) for 24 h, 48 h
and 72 h. Their IC50 values were 107 nmol/L, 85.18 nmol/L and 41. 62 nmol/L, respectively. The IC50 val-

ues gradually decreased. Compared with the blank control group, the experiment group had a significant de-

crease in the viability of A375 cells, with the increase of bufalin concentration and the treatment time. These
results indicated that bufalin could significantly inhibit the proliferation of A375 cells in a concentration-depend-
ent and time-dependent manner. Bufalin could significantly increase the apoptosis rate of A375 cells and block
the cell cycle in S phase. It could also significantly reduce the mitochondrial membrane potential of A375 cells,
as well as increased the activity of proteins Caspase-9 and Caspase-3 in A375 cells.  Conclusion Bufalin can in-
hibit the proliferation of A375 melanoma cells and induce their apoptosis. Its mechanism may be related to the
activation of Caspase family.
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RORWEBORAMOGZ A0, 20T K
JR R UTUE IR T B TR B )2 1 b 2 0 R 3 A
JitL S B AE TR S . B e R AR S 2 5 B
B WA ST 25 W AN B0 AE R L B R I B ik L e
B a R, S R R B RN, Y
80 Vo 1 Kz JHk A £8 75 B8 T+ R 60 2008, A IR S AL b Bt
TR g 1YY 3R PR R 0 R R o L B RS [
REAL, R B E R 2% HRE AR, R E £ R
g 1 K M ORI I B W R 0 R R AR R
BEZRN B DERS N KO R R HR,
H A5 FL T3 AZS A 25 ) R 1 25 ) DL R S
FEVRTT 25 W) 5567 5 IR TE IR ST ROR 22 L FE R0
B A5 5 7 A T 2 5 3 2 n) Y i DL 4R OR A LI
BE IAITSORAF 9 KR W 8K T WF 5800587 J7 1]

U535 R (bufalin) J& M A% Gt 25 W Ik Hh B U Hh 24
B R —FRRL.O S B, R TSRS E R aw. 2
Ly RS SE TN PR (Rl R e SR ER O e i
B R HA PR B RO TR S 2 R IG IR TR
TEGUMN IR J5 T, W5 BE R AR YT A0 A g 2 L R
it 98 15 47 B8 45 5 T S LA A i 2 R L (R
ETERORENIRYT LEG AGE . AR DIE
O E g A375 40 R BT R 4 R ST ME T RO AR5
FIE A375 403G AR L ORI AL B R i o
BL S ik — D IR A ST 4T il
1 MBE5FE
L1 MBS
.11 AR ANBEGERE A37S iy A E R
B b v 2 B ) 5 WE T R (Sl EE >9800, I [ BT 2 SRR
AR BR 2 B DMSO % i) 5 — HY & I8 (DM-
SO) (EH Sigma A7) ; DMEM & bl 15 55 £ . PBS #;
MR % v iRV T . B R SORE R B WPV R R AR
(B B B = KRR R A D IR 4 17 (FBS) |
CCK-8 ikl & . Annexin V-FITC 4il ffg 8 1 4 I 328 51
& BORL AR R H A7 A DR & (JC-1) \DNA &5 5 46
) & . Bradford 2 25 11 ¥ I 22 120 ) & | Caspase-3
15PN E 57 £ | Caspase-9 7 P & 57 & (4 A
FEREFELEYFHARAFD,
112 AUy A3 74 (36 H Thermo A HED;
JW-2019HR = 84 R B O WL C&E 3 U 28 & A B
D s fBE B (H AR Olympus 23 H]) s SpectraMax
iD3 £ 3] G B #1 /Y (32 H Molecular Devices 2\ @) ;
CytoFLEX ¥i 0 40 it {¢ (3 E Beckman Coulter 2%
CIP

1.2 i
1.2.1 4ifursge BADBEER A375 4000 0% H

T&H 10X B4 mER DMEM Sk sd ., &8
— 720 —

F CO. Hi 746 (37 °C 5% CO, HRIE B 55 3% % D)
WLEEAN RS B 1~ 2 KB 4 1% 3% B, 155 40 i 005 1 4
R SR 70 % ~80 0, I 0. 25 Yo I AR 1 il Ak A%
FRBEFR o BN B2 1 0] 1) 4 2R AT 2

1.2.2 CCK-8 & 8 7 R X A375 20 fitg 14 58 1) 410
PERT B0 oA KO g AN R85 208 A375 4 i,
0. 25 U6 JBE 25 1 6 A6 5 ) i 20 1 8V, o D T 96
U LI 100 p L 9 40 B 4 FL 40 i v 3 o
1X10" AN/ Z T BE, B T 37 'C .50 CO, Higf
FE R R A G AN NG R SIS 1 B A (A
HOIA R i 1Y) 58 4 B 55 JE) DL KO B ROA [ ok BE A
(6. 25 nmol/L.12. 5 nmol/L.25 nmol/L.50 nmol/L.
100 nmol/L.200 nmol/L.400 nmol/L), & 4H & H 6
ANEAL. BETRIRM T BHIR 24 h48 h.72 h 5.,
BALIMA CCK-8 iR #] 10 pl, BT 37 C.5%CO, ¥k
ARSI E 1 h 5 HEEAR LTI 450 nm A4 2
LBy OD B, FF 355 40 M i 15 5 4 il 3¢, 3H3R A R
RIS R =1— (254 OD H— = 14 OD fE)/
(W IE4] OD A — =54 OD i) ] X100% .

1203 0 M ORS00 s 75 RO A375 40 i 0 T 19
SO O A KA B N R 8 R A375 i R H
B b T 6 fLARh R ALAR I B Sy 1107 A/ 4L 7E 37
C56CO, HFRM B (A0 BE . SC it = H
Xof B (B b KT B 1Y 58 42 35 3R ) DL RIS 3 RA
[Fl¥e B 2H (12. 5 nmol/L.25 nmol/L.50 nmol/L.100
nmol/L.200 nmol/L) , B HE 3 R, & THF
FATPE IR 48 hJE B AR I A OB A 4 A 20
PBS #hk 3 LSRG MA 1 ml ¥ PBS ik REED
i 40 2 7% , 1000 r/min,4 C &> 5 min, 3 L,
FHTRYA 1) PBS T8 JF DRV AN 3 UK 5 1 40 i vk 5 8
K 1X10° A/ Z T B M 100 p B9 40 i (1< 10°
AN/ ZF) IR Annexin V-FITC & 57| & 16 B 45 45 4
A 5 pul Annexin V-FITC. 52847, % i 8% I
10 min; FRAIA 5 pl PLERERIR S, % IR OG R 15
min, 1 400 pl Binding Buffer, 7 1 h PR H i 240 i
A WU 543 A 20 B R T 1 L . AR O T = R g T
MR,

L2042 M AR K I s 75 RO A375 20 Jifd ) 93 1)
SO IO RO R N R R A3T5 4L oK I
el T o6 fLch AL B 1 X107 A /AL BT
CO, FEFRFA T B 35 00 40 ML WG BE AR G, SRR i s
P X FE 2 B o AR B ) 58 A 35 3R ) DU I RE R
ANFE e E4H (12. 5 nmol/L. 25 nmol/L.50 nmol/L.
100 nmol/L.,200 nmol/L) , &KX & 3 ME L. BT
RiFRFa 45 9% 48 hJa » 0. 25 Y0 i IR 2R 14 19 3 Fh i 4 40
o 4 40 B E R B Ol (1~5) X 10° A/ Z T+, B 1 ml
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P 440 R 5.0, 1000 g, B0 3 min; F FIE . 70%
BRI RS, BT 4 CHEE 24 h, 1000 g, &L 3
min, 2 F3E . PBS YEM 2 k. A 0.5 ml BfL N
WEJL K, 37 °C .4 ‘CAREEIER 30 min, i 240
N Rl E I DR G Rt Ao

1205 o 20 i A K 00 0 7 SR 0E AS75 40 i Lok 1A
AL 2 e RO BRI 1 N TR R A375 A
JL K 4T T 6 LA L A0 i 8 Sy LA i 2
S 1X10° A /4L BT CO, K3R48 i K 3%, i 40
oG BE A K SIS 2SN HE AL CHN I o A B 1
SEAEFRHED DL RIE R R AR 4 (12. 5 nmol/L.
25 nmol/L .50 nmol/L.100 nmol/L.200 nmol/L) , %
HBE 3R, BT 48 h )5 . HIBEREH
TS5 45 2H 20 M, e B JC-1 SR AR 1S i 7 6 0 38 57 &2
VLIS R JC-1 e TAR W I A B A375 40 il B
H1,37 “CHER 20 min, BEE T JC-1 G (5 22 v U 9% 2
U TC-1 Yo 6 28 il 8 A375 41, SR U =X 4
JRLASCRG I JC-1 2k AR S L A7

Lo2.6 730t ot B2 ok K I o 7 R xE A375 4 i
Caspase-3, Caspase-9 {EPERY M B #04: K W #Y
N PBAS 8 A3TS A, ¥ R T 6 fLARh, BT
CO, FEFRAE b i B 3% 7% (0 20 MU B A G, SE i i =
F %S IECZH CAR L v fim AT i 1) 56 4 15 R 48D DL RS BE R
ANE e BE4H (12, 5 nmol/L. 25 nmol/L.50 nmol/L.
100 nmol/L.,200 nmol/L) . &K% & 3 MEf. BT
FEFRARE SR A8 hJE  FH B A 1 T A Wi B 4 2 A i
¥ 40 0 3 B R R (1~5) X 10° A~/ 2T+, ] PBS k%
39K, PBS # &, il A Lysis Buffer, 7E7K LW # 15
min, 10 000g, &> 1 min, i Bradford ¥ E EEH
B B KRR A R B MR EE PR 1.0 mg/ml. R4
50 pl YA SR L RS Caspase-3 3% P I % 1251
& .Caspase-9 3G PEI 2 i) & B 45, N A Caspase-3
8 Caspase-9 Substrate,37 ‘CHOGIET 4 h, BRI
405 nm BYMOCEEME . FAR 2%t B2 5 250 40 1Y)
WS BE COD) {H K 22 7R AS TR e FE 26 81 2 Caspase-3 Fll
Caspase-9 %M,

1.3 Giit 5k 1 SPSS 23. 0 #F % £ d i 17 4
Hriab ¥, ] Graphpad Prism 7 #4708 . iHE %R L
(xs) R FIR , Z A 8] H R F 7 22 43 BT 195 401 T B e
FHIMASIEEAR ¢ K3, P <<0.05 BRERARIT ¥
X,

2 BHR

2.1 WEFERAXF A375 AU A M CCK-8 %5
T, AN [R] e s 7 22 (6. 25 nmol/L.12. 5 nmol/L,
25 nmol/L.50 nmol/1.,100 nmol/L.,200 nmol/1.,400
nmol/IDYEM T A375 #iijfl 24 h.48 h 172 h /5 ,1C50

{E 43 %]~ 107 nmol/L.85. 18 nmol/L.41. 62 nmol/L,
1C50 fELZ ¥ T K U6 W i 5 5 7T W] W 40k A375 41 Jifg
PR 38 58 I EL R 05 7 SR v B 1) I AT T[] 2
A3T5 ZANEIE S AT N T R R R R ) AR
WER1.AE 1,

F1 ATEREEFRIT A375 4 M IETE B M HI =

e pE/ st ]

(nmol + L) 24 h 48 h 72 h

75 A% R 6  1.07+0.47 1.36+0. 82 1.62+0.58
6.25 6 5.10+1.06 5.1741.02 11.444+0. 29°
12.5 6 18.2540.87" 18.6440.91"  19,8041.03"
25 6 34.78-40.48> 36.4440.96"  37.9240. 34"
50 6 48.0640.50" 51.5140.90"  60.4440. 26"
100 6 53.3340.66" 62.1440.61" 73,5040, 16"
200 6 57.550.14" 66.0220.34>  78,70240.12"
400 6 60.404+0.42> 70.90+0.29>  82.1340.13"

EOXRATERRAENGCEDRT; Q5T A HA,
a: P<C0.05,b: P <C0.01,

1007 g 24n
- O 48h
80-
< W 72h
# E  60-
4& =
=]
EE 404
£
] 20-
0-

con 6.25 1256 25 50 100 200 400

Bufalin Concentration(nM)
gt Ak, » H P<<0.05,% x ¥ P<0.01,
B &R A7 E AN

2.2 WERERXE ASTS AN TTRORE M AN [ R A
R (12. 5 nmol/L. 25 nmol/L. 50 nmol/L. 100
nmol/L.200 nmol/I)fEHF A375 4l 48 h )5 , i =\
2 G 00 A ARG 0 45 2R s, WS RE R W 12, 5 nmol/L 21
M) A375 LR PR TR S X IR A 22 R E SR R
X.(P>0.05),25 nmol/L.50 nmol/L.100 nmol/L.
200 nmol/L ¥ i 85 B¢ RAE T A375 4 i )5 /9 4
LR T 38 1 3 T B A T, O LA R R AR
P HA G P <<0.01), WK 2,

2.3 WETER X A375 4R R A [ vk R
R (12. 5 nmol/L. 25 nmol/L. 50 nmol/L. 100
nmol/L.200 nmol/I)VEH T A375 4l 48 h J& , jii =\
28 Ao IO AR A DU A375 240 B S 1B, 45 SR i s AN [ R R
TR R AR W A3TS AR K. 5 s T IR

ML . GO/G1 W4l 2 R Ie G4 22 5 . S W14
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;] =3 *q
e e A
2o £-3 ’ -1
s ot
<1 =3 ... -1 :Q#_‘» 4
wp, o1-Limanen LRI D] o JorLuErod QMREHE| o lotugian O-LR(1.06%
Tt e et @ g 190 et it e 1o 0
FTCA FTC.A FiTC.A
Control 12.5 nmol'L 25 nmolL
T 1o1-uLmars O1-UR(24.12%) TioruLo e Q1-UR(T. 27%) T Joi.uLp.a0% O1UR(ZIA %)
< < P
S . I o
o Joriszary OHREONH| o, (O1LLUSTIH oLREesEH| o orLgsTin o1-LREATEm)|
B T T R T T T
FTCA FTC-A FTCA
50 nmol/L 100 nmol/L 200 nmol
80
°
= 60
2
o E
£
=
H 2 40
]
)
2
= 20
]

con 125 25 50

Bufalin Concentration(nM)

100 200

J . BA St B P <0, 01) . G2/M H]
20 A el L R W WE T RS ASTS 20 Sl S0 B
TS Y BE A WE RE L BE G X bR B L 22
S HAGI RS R 2,
2.4 WEFE RO LORL A B AL B R iR A i R
AR v A Y I AT 2 e 8 00 R0 O T R R AR 22— R
[Flyfe FEmERE R (12. 5 nmol/L.25 nmol/L.50 nmol/L.
100 nmol/L.200 nmol/IDfEHIT A375 4ifig 48 h )5,
KA TC-1 Gef, Ji = 4 M A I AR K A375 4 i 26 kr
R AR Ak, 25 B R 25 X R A T (AT /D o 2
ORI R HL AT [ T i SRV B A 1, R AR A
HL A2 T I 174 200 2850 o 3 48 s EL SR 5] R AR P (P
<<0.0D1), WA 3,
2.5 MEF RN A375 il Caspase-3, Caspase-9 1%k
G2 AR E R R (12. 5 nmol/L.25 nmol/L.
50 nmol/L.100 nmol/L.200 nmol/L)VER T A375 4H
M 48 h J5 , FHEE AR YK Caspase-3 ., Caspase-9 i 14

H2 FEREWESE R A3TS 4B i H , —
Lo A Artem BT P 55 B R 12, 5 nmol /L B9MEE R XF A375 41
K2 ARAREBESRERT A3 HEABEAHSHER
e R /(nmol » L)
JE n
EEspopi 12.5 25 50 100 200

G0/G1 3 72.03%+0. 48 76.2740.59 77.3740.37 79.2240. 68 79.72-+0. 27 79.8240. 64

S 3 3.36+0. 22 4,.39%+0.13 10. 6040. 06" 13.3140. 71" 15.4240. 22" 17.57+0. 33"
G2/M 3 24.45%+0. 55 20.1840.51 11.68+0. 24* 7.4740.23" 3.68+0.01" 2.22+0.12°

® Taruioden

= Joruo 2w G1-URTE 85%) - URIBT0%
§ <
i PA-F
] H
o Joriia sem GLRGAVE) o oitRT%| o JOrLEsE QI-LRE0.34%)
B T T T Tt T T T
FTcA FTCA Fca
Control 12.5 nmel'L 25 nmelL
 CT ) GLUREETeN| JeruLn 35w CIEVTETTICT I CORVTTE ") O1-URGT 56%)
by 2 Is] ie
= : ie ie
o Jor-lLu % O-RE1I99%)| oy OrLO1SIE ALRUIIN| o, [O1-LLIGSTS Q1-LR(54 61%)
B T T T
FTC-A FTCA FTCA
50 nmolL 100 nmol/L 200 nomol/L.
80—
-
s 60— o
S
b
=
# = 40- 24
[=9
k= = e
& o

12.5 25 50
SR E4EHL, »h P<<0.05, % * F P <0.01,

con 100 200

H 3 e Rt A3T5 & R R ALt B

722

FOXENHTEABRBEREUNCEDXRT; Q5T AMBE A a: P <0.05,b: P <0.01,

i1y Caspase-3. Caspase-9 G ERLHKITFEXL(P
=0. 05), 25 nmol/L By ¥ 3 R X A375 40 M 1Y
Caspase-9 Wit 2 R L& i E X (P >0.05), 25
nmol/L BYWER: R X A375 LY Caspase-3 i 4 25
AR L (P <<0.05),50 nmol/L.100 nmol/L,
200 nmol/L ¥ & i) Ws 75 RAE A T A375 #ilMi)s. 5
Control 21 H %7, Caspase-3 ., Caspase-9 ¥ £ 5 B & F+
B ERAGIERE (P <<0.01), W3k 3. & 4,
3 itig

SR TR R R TR TR A R A M A AR ) —
T IRE o 3T AF R L R M SR T FE B AR N, O B4R
B R R MR S, B R R
s WE 220 . A R IR N B B R T g
BB 590 AFRFE T NB N AR K, B AR R
208 7 A 1 TR RN ki AL A i S S A T AR, HOB IR
S VERANR st R R AR AR T RE S BUR (R B K
ARSI R IR YT B AR R Ik A TR
I7 R IT RBEIR ST AT SR ER A TR YT T B
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K3 AREMREES R A375 g Caspase-3.
Caspase-9 i& T #J % I

e/
n Caspase-3 Caspase-9

(nmol + L)

25 N R 3 0.18+0.05 0.1740.02
12.5 3 0.2240. 04 0.1840.02
25 3 0.26=+0.03" 0.21£0.01
50 3 0.30+0.02" 0.29+0.02"
100 3 0.37+0.02" 0.37+0.02"
200 3 0.45+0. 04" 0.49+0.01"

FOXFNHEARBEU LD ET;QO5 T A B4k
#,a: P<0.05,b: P <0.01,

067 mm caspase-3

B caspase 9

OD Value
14
=

0D Value
I
R

e
=

con 125 25 50 100 200

con 125 25 50 100 200

Bufalin Concentration(nM)

Bufalin Concentration(nN)

B4 #F R A375 4 i F Caspase-3,Caspase-9 7& & B % v

HA LR BRED B, 4k — S T 22 A AR
SRR YA VAV OR . BEBRE AR RIS R
IR MIE 05 R 55 108 S MR S R R 3 A 1) B SO &2
P AR T, HMEOR T IR A RE . WE IR AT B
TSRO VLR PR AR I M IR T, e R R
W TR B 32 20 R T P B, 0 7 X G G O A
Xf ¥y 386. 5. X% T 2 B R A0 i AR 2L A IR T
VEF L4 18 9 00 I 988 I S5 i
B R PR AIL A AT B8 55 10 i b R 20 e e L 5 5 MR
20 1L O T AR R A A S G

21 f 55 30 BEL Ty R0 240 0 T S A i AR T Y T
BLHI LGS G2 M IR A a2 ™ A 45 il 1E 5 240 i 19
200 J ) 0T A0 R TS0 0 R S 6 R g RS A A A SR
23 T SUCHH ML A S5 R 1 AR RN MR Y kA R R T e 4
L ) G A T SR B ke 2 A s S BT IR MY B LV 2 T
i 98 245 W)V D T 0 2 1 ARG 00 A >R BEL i 4 L ) 40, DT
AT,

MM TR TIE  Z — W S — R A
PR TG 2k DA R s o 7 8 b v 40 1 08 T Bl
il 2 i B T 20 ML B8 T B AL TR iR A AR R R Y
P RAEEBEAEAT TR B 2 R 4
R 2o A, 3 S0 L PR 7R b R 2 TR B PR ST, 4 Bel-2 0%
Caspase K& J@EFEH AN C-myc S LK P53 %, 52
Bt R 1) R 4 R TR & H K f# B (cysteinyl aspartate
specific proteinase, Caspase) T & 5 41 M 08 T 3 1 £)
FIEREPEH I H B 2L 2 BT, Caspase K R

Caspase-3, Caspase-6 , Caspase-7 , Caspase-8, Caspase-
9,Caspase-10 E\HAEMBH - S REPEHE LSS,
Caspase-9 HiJ & % 2% Jy i& fb 1Y Caspase-9, {if ft 1
Caspase-9 1] ffi Caspase-3 Fif 1 7% 2% 7= 4= i 1k #9)
Caspase-3, 5| & 40 fd & 4 #2 F PEFET-. Caspase-9 1E
Sy b 1) A BE 4 T P AN IR R A AR SR BT
Caspase K EH ¥, ¥ R T F 5. K EHH R
fig . Caspase-3 J& Caspase ZK J& ' 5 P4 T2 A SC Y &
BT 2 20 MR T AT E L BT DL 2 R R
b, B0E 5 . T LS BUE F i 2 R (ADP- D 0 5
Y45 K9 . DNA k% B & i 40 0 J8 10 55 40 OC R & i
PARP 23 . AT 5 85040 i 8 12, U DL idE Caspase-3 £
“FET-R AW Z AR BORRTE PR T A R % e
PERAE T Sk A 3l 2% v 56 % ) e 0T /b B 1 19 7
A B TS RN 1) 9 R D S 00 M 3 Ao R AR 3 A% T B0
MEPA T bR 3R JTC-1 J2 A DN S AR B | o7 g 34 A
MPCIRE  JC-1 UL Z RIKIIE AP ETE LRI iR L 2
LU0, R WIS R B H 67 TE %, S 20 & AR T
Ff o 27 A B H 37 e W A L JC-1 2 DA 1Ak P B il 1) it
s DL R B AR A, R IS5

A SO R I CCK-8 2 K I A [R] ¥k BE 1) o 3 R
Xf NG B A0 2598 A375 2N i 3G B () 5, & B BE
Y J3E 0 ST TR ) 1 I 00 A 5 o 2 e R RS 2 R
[ AR, 2 T WS i SRR A 4 T IR R R A3T5
R ) G 5 . SR D A SRS 0 WE T RO A375 4
UL ) 9 T 8 52 W B O RE SR U R R B N, A375 4 L
B T RS, R AR M SRS B R RS
A375 M T . SR U 2 A0 SRS TN s i R X AB75
21 30 1 52 o L 8 7 R B A A375 4 40 M R I AE S
W, SR JC-1 B A375 20 ffd ih) £ 1A J5S B, 137 Y A%
1, % B BE G W5 75 RO Ik BE 1Y 36 I, 216958 6 38 W U
A BB SOGE WG N, 2 WY E T R AT R BRI A375
2 i A AR BB PR A7 2 i R AR P 3E — 2D U Y W i R
REWSIE T A375 AL T, BE & W6 7 R vk B 15
Caspase-9.,Caspase-3 P o & 1 &, RO E 5 A fE
ek A375 U RY Caspase-9.,Caspase-3 i&1E, H AT
DLHEWT , 88 5 R 7] fig )& 8 of T 7l Caspase-3.,Caspase-9
B8 G P S Caspase R % 2 #E A375 20 it 1) 94
T .

g5 Lk, W 7 R AT A RO N R B R A3T5
Mg B 5, A2 UE A375 A T=, H 5 Caspase {5 5
IE PP BOTE AR OC . R RE RS R AR EIRIT
BAWLEN M E . AR R ERBEIIRITREE T
25 1 B8 il R S AR iR L OF S RAR 25 T Il
PRIAYT H 0 I AR HERT R

— 723 —



2021 4F

AT R B o B 2 4

6 4

SE

[1]
[2]

[3]

[7]

(8]

(9]

[10]

(11]

(12]

[13]

(14]

[15]

[16]

Owens B. Melanomal ] ]. Nature,2014,515(7527) ; s109.
Siegel RL, Miller KD,Jemal A. Cancer statistics,2020[]].
CA Cancer J Clin,2020,70(1) :7-30.
a3, G R ERE ], E S A AR . 2015, 22
(15) :16-20.

RUAS R0 B A RN 2. 2014 4F i 5] e Jik 2R (8 3200 i
ATy HrL) ] o E O . 2018,27(4) :241-245,
ART B BRSO L TEAE L A BB B 68 0 B AT S 2 S B iR
et e L] . Hh B 25 5541, 2019, 16 (3) : 28-32.
Hong SH,Kim GY,Chang YC,et al. Bufalin prevents the
migration and invasion of T24 bladder carcinoma cells
through the inactivation of matrix metalloproteinases and
modulation of tight junctions[J]. Int J Oncol, 2013, 42
(1):277-286.

Ding DW, Zhang YH, Huang XE, et al. Bufalin Induces
mitochondrial pathway-mediated apoptosis in lung adeno-
[J]. Asian Pac J Cancer Prev, 2014, 15
(23):10495-10500.

Li MY, Yu XJ, Guo H, et al. Bufalinexerts antitumor

carcinoma cells

effects by inducing cell cycle arrest and triggering apop-
tosis in panceatic cancer cells[]J]. Tumour Biol, 2014, 35
(3):2461-2471.
Yan SC, Qu XJ,Xu L,et al. Bufalin enhances TRAIL-in-
duced apoptosis by redistributing death receptors in lipid
rafts in breast cancer cells[J]. Anticancer Drugs,2014,25
(6):683-689.
Miller KD, Nogueira L., Mariotto AB,et al. Cancer treat-
ment and survivorship statistics, 2019 J]. CA Cancer J
Clin,2019,69(5) : 363-385.
R TR T B R PR 0 B Y A BHIR T BUR B it 5
JELT]. v [ Bgg S 2% 35, 2020, 12(2) : 100-104.
Bray F, Ferlay J. Soerjomataram I, et al. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries[ J].
CA Cancer J Clin,2018,68(6): 394-424.
Long GV,
dabrafenib plus trametinib in stagelll braf-mutated mela-

nomal J]. N Engl ] Med,2017,377(19): 1813-1823.

Hauschild A, Santinami M, et al. Adjuvant

Romano E,Michielin O. Successes and limitations of tar-
geted cancer therapy in melanomal]]. Prog Tumor Res,
2014,41. 78-88.

RV - 1 B W TRT MR A T B EL AL o BT 5 itk
B 1 E 25,2017.28(6) : 1441-1444,
PN 75 F L R R, A 52 07 B 400 e 2 C & 1L
SPIR ST T O 30 9 [T, hBE A% K, 2011,52(16)
1417-1418.

LY. i

724 —

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Hu F.Han J.Zhai B, et al. Blocking autophagy enhances
the apoptosis effect of bufalin on human hepatocellular
carcinoma cells through endoplasmic reticulum stress
and JNK activation[ ] ]. Apoptosis,2014,19(1):201-213.
Wi, R EARE. ‘“F?&%ﬂ&fﬁmﬁ:$%‘qﬂ
49 B FH 255 B ML i A S A A B9 R R [ . 96 P R 2 B
R ,2014,20(6) :750-752.
B R W IR R S WIS AT A T W A /N A B g 34
BILI]. A EEYT ,2010,29(31) 539,41,
M BERC R WE RS Lo, FI IR 0995 2R T BIL 1 BF
52[J]. P2 ,2014,37(2) :199-201.
Sun JM.,Xu HT,Zhao L.et al. Induction of cell-cycle ar-
rest and apoptosis in human cholangiocarcinoma cells by
pristimerin[ J ]. J Cell Biochem, 2019, 120 (7): 12002-
12009.
Xia LF,Wen H, Han XT,et al. Luteinizing hormone in-
hibits cisplatin-induced apoptosis in human epithelial o-
varian cancer cells[ J]. Oncol Lett, 2016, 11 (3):1943-
1947,
AT NN, X 2 20, A5 T IR 22 % 48 4 I R B
A R T 2 A bax mRNA . bel-2 mRNA 35 &I
TR ). o IR A 3 2 4L 2015, 31(5) 1 455-
457,461,
Wi e . CSF-1R i 2 1A %) 5 Wi i 6-108 R BUES
IR PE A 5 i S AL AF 5 [T ). b AR M BT 36 2% A
2019,26(13):917-923,931.
Wy I 5, AR IR AT L 7 B 7. 20 I U4 1 A 5 4% 5 0l B BE 5
Jel)] g BE 252435, 2011,27(1) : 71-72.
Pourhassanali N,Roshan-Milani S, Kheradmand F,et al.
Zinc attenuates ethanol-induced sertoli cell toxicity and
apoptosis through caspase-3 mediated pathways[ ] ]. Re-
prod Toxicol,2016,61(14) . 97-103.
Mazewski C, Liang K, Mejia EG. Comparison of the
effect of chemical composition of anthocyanin rich plant
extracts on colon cancer cell proliferation and their po-
tential mechanism of action using in vitro,in silico, and
biochemical assays[J]. Food Chem,2018,242: 378 -388.
Anwar S,Fratantonid D.Ferrari D.et al. Berry anthocya-
nins reduce proliferation of human colorectal carcinoma
cells by inducing caspase-3 activation and p21 upregula-
tion[JJ]. Mol Med Rep,2016,14(2):1397-1403.
Youle RJ,Karbowski M. Mitochondrial fission in apopto-
sis[J]. Nat Rev Mol Cell Biol,2005,6(8) :657-663.
B AR I SO, B HE T, SF L 0 T P IS N B B A
US7-MG A= K AM i K 98 2375 S AR R B 5E [T ], AT 1
W 5 2 B 2 41 . 2020,42(6) :685-689,697.

Wo#s B #3:2021-09-18; & 2] H #3:2021-09-28



