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Ebselen induces apoptosis in human multiple myeloma cell line U226

Zhang Liang, Du Jia, Zhou Liwei, Cheng Yi, Wang Dong, Xie Jiayin ( Cancer Center, Institute of Surgery Research, Daping

Hospital, Third Military Medical University, Chongqing, 4000042, China)

[ Abstract ]
ple myeloma (MM) cells and its probably mechanism. Methods Cell viability of human MM cell line U266
was examined by CCK-8 assay kit after treated by ebselen at 0,5,10,20,25,30,35 and 40 pmol/L for 8, 24,
48 or 72 h. The production of reactive oxygen species ( ROS) was measured by Singlet ROS Probe. JC-1 dye

Objective To investigate the effect of ebselen on the proliferation and apoptosis in multi-

was used to assay the mitochondrial membrane potential ( AWm). The apoptosis assay was done through Ho-
echst staining. The protein levels of Bel-2, Bax, caspase 9 and cytochrome C were detected by Western blot-
ting. Results Ebselen was found to significantly decrease cell viability and increase apoptosis accompanied by
enhancing production of ROS in U266 cells. Further studies revealed cytochrome C was released from the
mitochondria to cytosol accompanied by mitochondrial membrane potential A Wm decrease, while caspase 9 was

not observed to be activated. Conclusion Ebselen may enhance the production of endogenous ROS, and

induce MM cell apoptosis via mitochondria-mediated apoptotic pathway.
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1 #REFE

1.1 ##

RPMI1640 1550 F HyClone 23 &, it 2F L7 W F Gibeo
/vF). Ebselen, N-Z, i 2 it % ik (NAC) 4 F Sigma 2\ A,
CCK8 . JC-1 & J5 B ot H ik (GSH) | JLZE /K F1 &K ( Catechin hy-
drate) Bi== M2 ( Lipoic acid) FIZ R s BfF &3 TR = R
/N7, Hoechst 5 Singlet ROS Probe I T Invitrogen 2\ &), FT {4
Bel-2 IgF Thermo /A F] , Bax FIMI (62 C W T = K/ F] , as-
pase9 cleaved )T Cell signaling,

1.2 s

N2 52 VB R A M ik U266 40 i 3% 35 F & 10% fiG 2R i
T RPMI1640 153368535 b 597 4044 37 °C 5% CO,

1.3 CCK-8 %A fm e iE A

BO B (K301 U266 411, 3% 5EFL 5 x 10° >4 i B 12
96 FLA , 3 24 FL, FEFLAARFT 200 L, i AR AT A (i HL e 74 43
353 0.5.10,20.25.30.35.40 pumol/L, 53 45 T 4t fe 25 1 X
PRAL, $2 vk 1 2 e 96 FLAR L 4 B, B A 40 it 35 52 46 4 5
Fro 8 h Ut —3e 96 fLAR , BfLANA CCK-8 L5 i CCK-8 ¥
BER 10% , 18 5) J5 i M40 M X5 SR A Ak 235 57 4 h 5 R B {0 Ae:
P 450 nm A& ALGE B D(450) ] i E 4@ . T
24 48 .72 h TR iR, THEEAIME T .

1.4 Hoechst # & ¥ 4m fe 8

W U266 41341 2 x 10° N ECE 1R 12 LA, FE1L
ZARFR 1 mL, 4 FLo I AR 609 {6 4% FL 25 4k BE 43 530K O
10.20.40 wmol/L, 5] J5 A 21 HL 3% 3= 46 1 35 5%, 4 h )5 435
A AN, PBS VR ,2 ¥R, F & Hoechst33258 ¥ -k 50 wg/mlL
i) PBS H R 4 A, = i8G5 min, PBS PE% 2 WK, AL 47 40 Bl
B TR BT BB T MER,

1.5 ROS A& &K A

1 U266 4HH IV BE R 0.1.5.10,20,40 pmol/ L 4R A5 il 4zb
FE2 h, 55 40 pmol/L AR A Al 43 S| b ¥RAHAR 0.0.5.1.2.4 h,
PBS 73 e i 4 i 2 ik, I N 5 pg/mL (1 Singlet ROS
Probe PBS %3 200 pL #E:41ff,37 C#5EMFE 30 min J5 PBS
PRI 2 3, 2 R A M AU 2 WA A - 345 i B

Fif U266 A4 A% 5 41, 43 31 F GSH (3 mmol/L) \NAC
(15 mmol/L) JLZ/K A F (100 pg/mL) \HiFHR (100 wmol/L)
B AERFR PBS( X HR) TiAL Y 2 h, P54 20 4391043 A% 40 wmol/L
MRATT AL FRFIAR AL IR 2 20, 259 /E ] 2 h J5 70 B3R oy 2om 2k
ROS ¥REF, FE T U A A6 254 S T30 S B AT A T 4347 o
1.6 JC-1 # i) 49 i 4% F2 AR L o, 4

$ U266 4R 40 wmol/L FURAFAGALFE 2 h, T )5
PBS PEi% 2 i, FHVE Bk 10 we/mL (1 JC-1 PBS ¥k 200 wl.
BRI, 37 CHHEIFE 30 min 5 PBS PRV 2 38, A #L AN e
JE ke AN B I A R T R, T B AR AR 41 (5.5 k
ISR
1.7 e koo s

¥ U266 4HJEFH AR 1 x 10°/mL ¥k BER T 4 1 100 mm 4
MLREFRILAN , EEILZARFR 8 mL, 435 ¥ JE 4 0,40 pmol/L K
AL ERANM 4 h ), PBS PR 4NN 2 Uk, $ie BE LR R 2 1 1 511
U R B R A R 1
1.8 Western blot #4078 48 % & &

£ B A 2 [ 355 4EUAGI , PBS VRV AT A 2 YRS A 4 4
AR, PR B S T B T 10%  Page IEHLIK A3 85 J5 55 7%
& PVDF JI5,10% JBENE W0k i v B A 5 R 96 3 1 o 1 KO/ N —
PU, PUAHKR L Bax Bel-2 | Caspased ,COXIV A (A3 C(Cyt C)
Y5974 1: 500, B-actin 24 1:5 000,4 Cid 7% J5 BOAHRN —$0, — ik
Bk 1:3 000,37 CHEE 1 h 54T ACE R . Kl Caspase 9-
cleaved FEIARTRF 10 pmol/L AR HETH 4k $H 5 A9 A 29096 4
Hikk Hela 25 [ 45 B A BH 2 X HR . /0 Cyt C 38 3k i )
COXIV & LR E N2,
1.9 %it5om

BAELL x x5 Fn, F SPSS 19. 0 #4440 Hr , Wi 4 I7) b 45 R
JHMRSTREA ¢ K004, Z2 41 0] L AR FH B R 24007 -

2 HR

2.1 ARG BT % KM R RE R an 0 E T) 69 %k

T [} e A A 43 SR T U266 4 i 8 .24 .48 .72 h )5, 44
I 3 B AR AT TG e 2 4444 g A0V P kI 7 S 452 i A1, >4
AT A LK ] 40 pmol/L I, /1 FHAL 8 h J& % J7 R e
90% LX E(F& 1),

140 -
120 4
~ 100 4 ——5 pmol/L
R
= 30 —a— 10 pmol/LL
=
i 604 —4— 20 pmol/L
= ——25 pmol/L
) 40 -
—0—30 wmol/L
20 1 ——35 pmol/L
0 ; . . X =40 pmol/L
0 8 24 48 72

AT FH B 7] (1/h)
a; P<0.05,5 0 h & rbdz
B 1 CCK-8 E#lkAmmmxt U266 4 A iE 7149 %00
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4 h 5, A BETR , DR B 1o, S ML A R TR AR . HL
Wit e B e, R T B e 0 5 o T o, 24 A G A B R
F]40 wmol/L I, ZH I T- %% 5] (80.8 £3.9) % , WK 2,

1001
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0 10
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C:20 pmol/LAR A #5;D 40 pmol/ L AR A7 48 E 2 7R ) 3R AR A 5 4k 22

20 40

J6 U266 MMM =% a:P<0.05,5 0 pwmol/L 4k A7 &% ( 318 bk
2 Hoechst &R E K E R HEIE AT U266 Hf4 h 5
BATER
2.3 A B3 U266 2@ f, ROS &9 3% v
TP SR Ao DU 45 SR S 7 MK A il e B S 52 % U266 éEEIHEW
ROS 7K, HLax F /R FH 52 vk B R [RIEfE 4 ( 181 3AB)
A T LR 40 pmol/L MK AR MG AL FEAH i 4 h Jin#k ROS f”f—f
S 20 R £ 5 i BE BT B2 B i 3 (&1 3C ~ F)
2.4 ARA AT U266 4m 25 A AR L WA 69 7 v
40 wmol/ L ARAHI/E ] T U266 ZHMi 2 h J5 38 3d JC-1 #510)
LA AR R A7 S B A TG Ak P 200 L PN 4 0 6 Y e Xt TR 4 A
S HER 21605 ) B I e 5 , WA AR A A g BH fn B A1 U266 41
Ju L A R H (57 (11 4)
2.5 R AR A U266 fa it A8 X% G 6% a
Western blot A5 & BRAKAT il b B J5 (1) U266 4, T
FE 1 Bel-2 Bl A0 AT v i 15 N 23t i L T (R 5A) 42
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1 ~6:5 % AR A 0.1.5.10,20 .40 wmol/L
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B: RE AR A 4 A 4 h 3+ U266 48 2 Bax & & & ik 49 % vh;
CARATABAL 4 h JG U266 2 ek Al Mamf &% Cyt C w9 %
A 1.0 pmol/LARA A5;2: 40 wmol/L 4R # #%; D . R Bl R AR
#5F U266 20 it P9 Caspase 9 375 1 5L 649 % vh

&5 Western blot #& iUk faffi Xt U266 40 ET-HXFE AN ZIN

2.6 AN AR MBI ROS #9370

DA X B AT A Ak B S 55 B2 19 LU AR S Bk ROS 7K
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Al A N ROS (19 52 1) 5 81 B AL 2 K & 3R BEFEAIX ROS
KV B BESE S AE LAl 2 ROS HYFEHT
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b b

Xif R GSH NAC JIZOKAE BiEm

a; P<0.05, 548 AR AL FLLA AL ;b P <0.05, 55 57 BB b 4 A i
40 78 20 ph A%
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ROS 7k F &Y 8501

3 it

ABIETE e B AT B REAETS  22 P S R 200 O A
U266 i 1=, H ROS 78 H b A 4% 8 2R T 400
ROS F2 2R T LA P 5L -1 5 rit 51 3 i 72

TEAIME N AL IR I Y R GERE 5 ROS JK-F-4b 1
SAPAE,ROS TEAN L vl LR HEE S I FE S 5
SRR O I NG e o AR 1 ) A 7
ZAFE L 4EHEN ROS Az it 2 83 B 2, i i ROS
SR SAAR L, BSR40 N DNA, 8 1 57 55 2 K4
T, PEAELZORLAR | P 5T I 4 4 g D RE, JE B 40 i
FTo AR, AT L AR RS, R
YA P ROS 7KV i T 1E 40, i fiff H5 F % 40 g o
25k 3] ROS ZAE/KT-BH, 33 A e A I 5 e 4
ROS 7K V-3 £8P 25 1 g 4l i v 7 SR s 4 it 1 3
YR, A —I7 T, B K ROS A G2 fith 8 41 i 24 335 3
PR BB 5 i 24 () EE A A, R L, — e ARk ]
FE A 1t FAC ARG Fir 8 2 JH P9 ROS 7K S 2 42 93 937 0400 o i
FERFER

WA L G B A AR, KA S 2 LT E
IR 20 B U 1 R RO AT AR AT P B T R B
SR AR AL R , AL AT Be 55 4 A Al e i %% DD AH
Koo MRATHN F B B AT BE , HOR 8T A AT 1
SR A AL B AR IR AR &R, E 2 GSH ORI Trx
YL, WATHNTE A0 ML N 15 6 Ey GSH FI Trx REGE1)
R s A AL 5, BRI AL S TS R 4
GSH I Trx 52f 4801 40y BEASE 00400 1) 16 P Ak 48 v 400 i
H B ALRE ST, R B Ak A X
M, FRAT TIN5 v e 88 ) 4 AT 4 T Sl A M B B B A
SRR JF D RE I AR I AE SR IS, TO i I R 4 M 1
A/ ROS, 53— 5 T, AT Bl RE % H F 3 2ok 2ok AR
I, 30 3o 48 A SR AR P i e R AT 0 ) e A
PR B ORI R DB, H 0 ROS 2B ji, fie 28 1 4
PN ROS &5 AR T} e (58 4 A 0 2 AELAR A e ) v
AR AT (8, A [7] 48 JL F ] — e J32 4 A 04 £1%) 5 g A7 7
2e5¢ . PRI, A A GE T 40 pumol /L L 28 T vk i
F ATV R B A AR 2 A A ik ol EL AT 4T 6 5
PEA I E AN IDL RIS — B4R

AHIE G FAS [R] 8 47 40 Ak 750 93 4 280 448 L F 4z
40 pmol/LARAF %t ROS 7K - By 54 , 45 5 & M GSH
I NAC(EFE AL G, 1502 20 i N AR IR I AR &R 1
R S3 ) BE RS 5¢ 4= 45 BT AR A A 19 42 A A T, L
ARG FR (— R K U8 0 KR PR AT FE S iR
(AR N RARAEAE TR AR, 2 2 Rl 52 5 1 i 4l
it ) A REHR 3 B AR ROS 7KSF- , AN BB 58 2 35 P AK A7 A (1)
PRAEAAET o FRATHEM AR AT A 2 B 22 /D30 40 i 2ok il
IR B 0 AR AR R 3 B ROS ZKF T 2 11
ias ) [ i

JAT R P S T — AR X, 2L B &
T BRBAL 240 A0 B AR LE R R G A BT B, 2
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ATFL ARSI T, Bel-2 il it 5 Bax I 5 4 4 B
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B F W] Bel-2 FI Bax 1] BN AR A A4 0 T 3 A o i
FHEE ., NN C O AR B s S T
WA e — 2, ER AR AN A C
3 LR, VA% 1 2L 4, 24 400 L 22 3 Bae
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I, WA A - ) 7T BB S — b JE Caspase KRG T2,

A5 2o BT 54K A B % 22 % A R 4 ok
U226 B8 JH TR0 , & SR AR T RE A5 3076 U266 41
RS % AR T . P B FT SR A A
T-VEFH S MM ROS 7K -1 s 85 UIAR 56 , 1< A 5 7T R
L AN 1 B A SRR R 7 ROS 14 T
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