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RS GRIR L, V15 40 M A 5 0 T RIS R A [ e ) e 5L PR 0T 22 o 19 L 40 ok 96 9 14 52 i,
— R LA 9 R BIL ] S B ATP i DA 15 S AR 1) D RSB A R A 240 a3 A ) s A v PR .
R MTT J5 3R IAS [ J5E 14 EL TR (1 nmol/L (10 nmol/L) #E AR A FIF 6] (6 h,12 h,24 h) "~ X 2l (4 i f
AR NRRIE SO, Western blot A5 (3 IS 20 M AR ENET ATP il ol SEFALLRIKP- ROl Z6R MTT 4524
KW 1 nmol/L. 10 nmol/L. i [ [A] T {1 HE 2 bk E20 200 M0 1 M 40 B Pk BOS , Jhhan 5 A% & FHILE MO7e, MegO1 4 g
WRIGFE , Western blot £5 R 78 1 nmol/L 10 nmol/L i [ P AT {4/ 8 ATP [ ol SV RIK T . 55728 F0 T4
Ft,1 nmol/L 10 nmol/L i % PR T 24 h i) 24 0 39 58 e 2 55 BA B0 ATP il ol S B0 3 1K Ty, 22 57 AT 31k
(P<0.05) . dNMUHFEIEH SECHWE ST RRIE . i 1 ATP BERA (5 516 006k, B ki 5
WEEL PS5 5 919 22 P[RR U MU 2 AR IR 45 1 nmol/L 55 10 nmol/ L ity i B4 X I g 2F P 1ff g 441 Bk BOS L Jh-
han \M07e MegO1 S5, AN S IEC PR S F A I I R IE L. [ EHRILBIERGE,2009,11(4) :259 -262]
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Effects of ouabain at different concentrations on growth of leukemia cells

XU Jia-Wet, JIN Run-Ming, WANG Yan-Rong, LIN Wen, MENG Bing. Department of Pediatrics, Union Hospital, Tongji
Medical College, Huazhong University of Science and Technology, Wuhan 430022, China ( Jin R-M, Email ; jinrunm@ pub-
lic. wh. hb. cn)

Abstract: Objective Cardiotonic steroids ( CTS) can bind to Na®, K*-ATPase to activate complex intracellular
signaling cascades regulating the proliferation and apoptosis of cells. The aim of this study was to investigate the effects of
ouabain at different concentrations on growth regulation in various kinds of leukemia cell lines and explore the pathogenesis
of leukemia, the functions of Na®, K" -ATPase as a signal transduction conductor and its effects on cell growth. Methods
Using the MTT assay, the survival rates of leukemia cell lines were observed 6, 12 and 24 hrs after treatment with 1 or
10 nmol/L ouabain. The expression of Na®, K*-ATPase al subunit of leukemia cells was detected by Western blot.
Results The MTT results showed that ouabain at 1 nmol/L or 10 nmol/L induced proliferation of lymphocytic leukemia
B95 and Jhhan cell lines, as well as megakaryocytic leukemia MO7e and MegO1 cell lines. Ouabain at 1 nmol/L or
10 nmol/L increased the expression of Na* , K*-ATPase al subunit. There were significant differences in the proliferation
and the expression of Na + , K" -ATPase al subunit of the leukemia cell lines between the ouabain treatment and the blank
control groups 24 hrs after ouabain treatment (P <0.05). The proliferation effect of leukemia cell lines was in a direct
proportion with the ouabain concentration and incubation time. Conclusions Na® , K" -ATPase plays an important role in
signal transductions. Through binding to ouabain, Na®, K*-ATPase may regulate proliferation of leukemia cell lines of
different origins. Ouabain at 1 nmol/L or 10 nmol/L may induce proliferation of lymphocytic leukemia cell lines (B95,
Jhhan) and megakaryocytic leukemia cell lines (M07e, MegO1 ) , and the proliferation effect was in a direct proportion with
the concentration and incubation time of ouabain. [ Chin J Contemp Pediatr, 2009, 11 (4) ;259 —262 |
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1.1 FEKHF

PO Y BE A e R (MTT) 1 T Sigma 23], 5 E
AL IMDM B 5 L0 T Gibeo A7), HLAHH ATP
fiff ol VB BATEREPT IR (a6 F ) ( The Developmental
Studies Hybridoma Bank at the University of lowa) .
HRP {5 5% 40/ B 30 . HRP {5 3K 351 % — 5t
(SantaCruz A &) 7= 5 ) . Whatman 3MM & 4% . What-
man NC [ D) K ECL IRIHS 58 K10 & (Pierce 23
)7 ) 387 5 2 AR B R R 24 AR U T
PR
1.2 BmmEAEKREEIMET

SV B U EL AN i 40 Rk BOS , St Tk
£ 40 i 1 L9 200 L ok Thihan, 542 200 60 7 163 40 e Ak
MO07e, MegO1 & s K 2% 1 8K 42 B4 BOS,
Jhhan, MegO1 4 Jfy 7E £ 10% Gibeo i 4E 4 Ifil V4
(NCS) f) TMDM Hr g JLRE 7, MOT e A Z0HE F iR BE 5%
W m A 10 pg/L TPO, X3 &N 5% CO,,
37°C BRI . B AT S0 A0 i B T 8
1, G IR R TE 95% L |
1.3 ik
1.3.1 MTT Frkemlampesg s BOUAK
H4MfE, 1 000 r/min B0 10 min WAL AR, FH G 1L
TEREFRIE VAN — K, AR A% R 1 x 10°/mL
FeAh T 96 fLAk, B G HE T TR ML B 57 24 h AR
P AN AN R B2 g R PR B SR A o0y
T AT (A N R A 2 ~4 A
AL Dy 1 nmol /L iy T[], 385 75 15 18] 53531 O
6,12,24 hi 25 5 ~ 7 ZUMAZLAAE 10 nmol/LL 41
EL B I ]2 08 6,12,24 h 73 e 45
Ja , FALIMA MTT (5 g/L)20 pL, QR0 7 4 h, 2.0
F W AP (DMSO) 150 wL, #ik% 10 min

Jei P BEBR G 5E 492 nm 4B RE OD (., 41
WA AN IR (%) = (S84 OD fH - =%
PO HRZE OD fE/ B4 % BRZH OD {8) x 100% ., %
V3 AL, LU0 e B BR] A % 5 4 5 TG 240 i
(B FRIBAE R 2 D RN M IR
1.3.2 4847 ATP B ol & 34365 Western blot 4|
2 LRI, B4 LA 5 % 10° A, B s
AN, FH Ve PBS 22wl ve i M f5 B0 25 B3,
AZLRGE p [ & 50 mmol/LTris-HCI(pH 7.4) ,1%
NP-40,0. 25% i %8 B R £/, 150 mmol/L & 1L 4,
1 mmol/LIE 412 4N, 1 mmol/L % 4L 4N, 1 mmol/L
EDTA,1 mmol/LPMSF,10 mg/mL #il fk[if ] 200 L,
B K 24 30 min, 13 000 r/min Z5.0> 20 min, B _F
1% , Bradford YA EE (M B2, 45 004 5 B 60 pg R
HEAT 10% SDS 5 A I Tt g S5 152 R K, - % R M IR 2T
YERNE E, 24 5% BRI BTG , LA —3T o6F,
4C R, SRIGIMA =T HRP RIBFHi/N R 2 il
HUABEE 1 h, I ECL 52 44 2 Mg W5, 2%
MGIAS-1000 EE/K G R G AT A TR
1.4 fritz4hE

K SPSS 12.0 Geit B4 E 47 Bdh o3 M, By
AR LIBIE = bRuE 22 (v £5) FoR o MIPTEIEL LA
K e K, A BATE LB B ¢ /5. P <0.05
Bl 2= 5 B
2 #HR
2.1 FHAPMKRAMIGIER

I nmol/L, 10 nmol/L I E X X} B95, Jhhan,
MO7e ke MegO1 45 [ Iffl. J 48 i A4 24 45 12 43 5 1
TZAESEFHAE 5 o T PR A o B RO 7 I 1) 22 1
oo 525 FX AR L, 1 nmol/L,10 nmol/L i L [A]
EE 24 h SUG AR I A0 4 AR RO O B
(P <0.05,P <0.01), 7E[FFEIF IR 2500,
10 nmol/L SCLG#H 3458 & = T E L A 1 nmol/L 52
H(P<0.05,3%1),
2.2 HHNTH ATP B ol T EAH)FRIXFR

B95, Jhhan, MO7e, MegO1 [ Ifil 75 21 Mo ¥k 50 44
ATP Jiff ol MV ERAV 2R [ 255 52K ] Western blot 5l
B , AR A5 ARG B-actin 2571 IR A BE DR
FoR o KAL) BIS, Jhhan, MO7e, MegO1 [ Ifil
20 Ak XA B ATP B ol AL R K, &
1 nmol/L,10 nmol/L M B R AL # IS , 45 Fh F 119 2
JRIBREAER ATP B ol AN A RIA R, 5
ZEEXTRAAH, 1 nmol/L, 10 nmol/L H: [ [ 24 h
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I AN MR BN ATP il ol W50 3R R A 22
A RFEME(P <0.05) T ELAE M T P [Rl A0 7

%1 1 nmol/L .10 nmol/L EFEH4 31 F 6 h,12 h.24 h [51 A N5 40 R TE R A b 8%

(B 25T, LA 10 nmol/ L S 56 21 34 5 46 15 e
B 1 nmol/L S2562H (P <0.05) , (& 1 ~4)

(x%5)

HEL PR (1 nmol/L) 4H.

ML PR (10 nmol/L) 4H

AMMEFPE S EXT IR

6 h 12 h 24 h 6 h 12 h 24 h
B95 20.5+1.1 27.7£0.5 34.1+1.7 39.8 £2.1° 31.8£1.2 37.6 £0.6 45.2 +0.55°
Jhhan 16.7 0.8 20.3£0.4 25.3+0.9 28.0«1.1" 24.2 0.5 29.6 +0.1 33.8£0.7"°
MO07e 11.9 1.7 20.5 +0.7 22.4+1.1 25.7£1.0* 22.5+0.9 25.9+0.1 29.7 £0.7"°
Meg01 14.6 £0.5 16.8 £0.6 19.7+1.2 24.8 £1.5% 19.3+1.0 23.9+0.8 29.8 £0.5"°

a: 528 HXIRAL LR, P <0.055 b 525 AN ML HUAL, P <0.015 c: SREEP 1 nmol/L SCIRAL LLER, P <0. 05

L nmol/L. MEM A 10 nmol/I, M A

Control 6h 12h 24h 6h 12h 24h
ocl-subuni SRR — 1 10 )

Bractin A —— 2 D

E1 1 nmol/L,10 nmol/L KB E 34 B95 (5 1in 4% 28 i
PREWSR ATP B od TP EERIXHIHM A 1 nmol/L
X IRAAH L, P <0. 055 10 nmol/L ML HIZH 4K 1 nmol/L 243 3%
B, P <0.05,

Lnmol/L._MEFEA 10 nmol/L, ML A
Control 6h 12h 24h  6h 12h 24h
l-subunit | S S A |10 <D

B-actin MG S A AR A S e > | )

2 1 nmol/L.10 nmol/L i E E 3} Jhhan H M 5% 28
RakksHSH ATP & ol T EARIZHIFIT 1 nmol/L i
41 .10 nmol/L M B4 FI 4 5 %f B4 AH kb, P < 0. 05; 10 nmol/L 41 %5
1 nmol/ LA T [ #5115, P <0.05,

Lnmol/L. I 10 nmol/L, I
Control 6h 12h 24h 6h 12h  24h

at-subunit [ U 1 10 |

B-actin [§ <42 kD

E 3 1 nmol/L.10 nmol/L KR E Xt M07e [ I % 24
RatksnsE ATP Bf ol LB E A FRIEBFM 1 nmol/L,
10 nmol/ L B[R 41 5 % FRZHAH HE , P < 0. 055 10 nmol/L i B[R 45 14
ZERH R E T 1 nmol/L 4 ,P <0.05,

Lonmol/L. M [H 10 nmol/L, MY

Control 6h 12h 24h  6h 12h 24h

al-sobunit | 1 (0 kD
P c——— — o—— 4 |

E 4 1 nmol/L.10 nmol/L [ B E Xt Meg01 B I J& ¢f
RatRsHEE ATP Bf ol PRI E ARIEMFEME 1 nmol/L,
10 nmol/L: & [Al 41 5 % M 41 AH kb, P < 0. 05; 10 nmol/L 4 3%
1 nmol/ L4 F2ik 5 W] i3 &5, P <0.05,

3 itig
CTS J— bl S E A e ATP B 591, & 7]
SGENER ATP G o 7 BE V0 S P 45 A T SEL T g
FRIGE, FEANMN Ca® W IE T+, BA i O
FILS R 3 45 0 J0E 2 D B 2 4 o 30 4 SR IF 5 % B
CTS B T #CoA5 1 FH A, 30 4o 96 440 i 1y 48 5 5 0
T-HAFER, B A 228 CTS ¥4 7] LLHAE
SfiRAL T R B BT . T P A BB SR
SEYNEERYE (<10 nmol/L) [y CTS WAkl 5
A AR RE A 12 PE 20 R 3 L e 204k, 3 ELRE AR
T 2 YL A — L 9 A A 7 A PR T [ A 3R
T ESE—SE g KPR A CTS 16 3F 3 1% 19 e B 461 T
LB S — S R A M T PR T AT S R
(=0.1 pmol/L) Hy A P MBI A7 #k 1 I g 2 3 1
LS9 200 M A s 0 i & A= R = 0 (B H A CTS
8 325 A1 B 1 5 5 75 5 R T R AL G A 5 4 B

IF 3 3 P 55 T S b 4 A2k 2R 11 I
ik HL-60,U937 K562 Xt CTS A ek , (% vk 1
(<10 nM) f#j CTS A]fig 7 ik L6 4 i 34 51 5 o 1k, (2
TERRIE (=0. 1 pumol/L) CTS JJ fif 3 42 41 g 4 1=,
FRAT LA 22 A EEL 200 11 L9 A V-5 A M 1 L
SRR 20 REARATE Ry B 5 X5 G2, 38 2o FRALG e B e
ELP (1 nmol/L, 10 nmol/L) X5 A [f] / FiI i fi] B
(6,12,24 h) XA [ F1 L5756 40 iR 58 A 52 i, 4
N L7 0 R 249 P I o g e L R UK,
1 nmol/L 15 10 nmol/ L IE [ BRIV I F 143 Bt 40 g
TR 338 B 00 55 v B R 40 PR B 1) % 1 L, B
FE4E L5 [ SN A A0 e ARG DA T 2 3

BB ATP B (FRENAD) RN Bl iE R,
AR TIRE AT A0 ML PO A B Na ™ K ok B BB
R Mip pH {8 J Ca®* 7KF, 98 3l Na ™ 43811 1) 4
RV SERR 124k PR 52 o 4 40 i I 2R B
RARIER EE MR L EAERTIIIE & B, i

- 261 -



5511 555 4 )
2009 4E 4 A

W E % &L &

Chin J Contemp Pediatr

Vol. 11 No.4
Apr. 2009

BATP BER 7B FRINAESN, B AN FE TS
(I TIRE , 7E 5 5L PR 23 0TS 15 530 % L 93 40
BB L S Ty T B AR A
ATP [/ 055 5 Y DI E F 20l 5 CTS £ 5+
PESS ST H 3 2 AE L A& DL LA —
S U R RR IS L AL v T ARORE 1 1) 55 2 3, fof
R TR A, S8 Ca’ ], T, s
MAPK , {45 2R AR B 14 45 (reactive oxygen spe-
cies, ROS) i fil. i ROS 5 Ca™* fE R4 (5 {H, 7E
MR o2 oA X T R R A AE . ROS
PO ik AT S NF-kB , Jo 5 RE (1 fih 72 41 it 4 5
ST B A A R T A ATP il ] 5 Sre 3
BHE I —Fh DD REPE SR SR, AN ATP i 5k A
L5455, 0 Sre MBS AR BN PRI R Il 2
AL BN ATP i/ Sre (55 2 & R MTEL, 8 £
iR 1 s = PR BER AL , 1 — 2030 {5 5 40 Ras/
Raf/ERK1/2, 1M ERK1/2 {11 7& S5 5HE C(PLC)
RERE 5 Ca®" THi A ROS (BRI A Db RIS, 1t —
AT AN 5 s = R A G e ATP i )5 T
I L C (PKC) I Sre 164k, B B A K
KT 3244 (epidermal growth factor receptor, EGFR) %
RIRWEIR AL, JE 10— 2P ¥0E ERK1/2 5 Ras 4515
S (A A

PAER ATP B b BAMEIE Y o AL
HAPERN B WA TS, o SWEAA 4 Ff
WA, el Mg ) AR AE TR A i e
AR T IR E5 HEE— RS TN ATP i ol WEFR
PEAEAS TR IR 1 105 200 Mk rh Y R0 . ARV
e 2 B AT 35 S 22 B I 00 1 A o
ATP il ol VB & TR AH I T i , I TE 000 56 2R 42
ANENER ATP i ol SRR I IS5 20 14 5 7 T 4y
T EEE A AR, AL R AN 2 S A AR T 2
MAAE 55 L BRY , HedE— 2P UESE T AR ATP i
ol 7.5 AL B L 40 M AMME 5 1 Th g, il
Mijatovie " 5 A\ A /INH AP i A0 AL e 5 0 o
ATP i ol 7B 5 iR 40 if 154 55 %% U0 AH 5%, 1% 50
WL R W NBR ATP Bl ol MEERA S 23R 1 TR
ZINEH L it 9 2 L X6 — 26 CTS 0%, 3 28 CTS 7] L)
B A JIL ) 2 1 A0 0 R SR A 6 A T 5 A i
AGPERGH X T 5T 0 UE W T 7R 2H 240 it b g
ATP Jiff ol MV ERAL Y 2855 5 0 A 2 IE A2 1Y, T
2 6 A A0 M b R PR e A O M T R AR U
Sakai' ' S BIF S % BAAE 235 M 20 430 78 14 1) 6 1 i
FER ATP i ol WE R T o3 BV 2238 43 IR
5T . X SR A RARUESE 1 e I R TR I S A0

SEFE R A S B ATP i ol S0 B B 22 1K K P
WM. AL R TS A ATP i ol W
RPN ) e B R o 40 B A A8 A
RIRD, AT RASEE 40 484 5 T A S T

H 1957 4F 1 Skou' ™ & BLARAT ATP fiff 54 2
TAEINRE LI , AT AF A OM B 22 O BIF ST 52 T % A
I AETE T R 4 AN Y A i RS 5
HIhRE, ARWFF G S — B IE S T 5 ATP
it ol I B3y E 22 i 1 LS 200 ok 1 B 5 R o e R
FRRETIE . (EAR R e FEE g CTS Sy ] Xof A [ 4 48
SR 4 PR 2 A S IR F 40 P o 86 [ R B —
BTk B
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