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Abstract

AIM: To investigate the effects of arsenic trioxide
(As,O5) on cell proliferation, apoptosis and hy-
poxia-inducible factor-1o. (HIF-1a) expression in
human liver cancer HepG2 cells cultured under
hypoxic conditions.

METHODS: Hypoxia was induced with cobalt
chloride (CoCl,). After HepG2 cells were incu-
bated with different concentrations of As,O,
(1.0, 2.0, 4.0 and 8.0 ymol/L) for 12, 24 and 48 h
under hypoxic conditions, cell proliferation was
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determined by MTT assay, and cell apoptosis
was evaluated by Hoechst staining. HepG2 cells
were then divided into three groups: normal
control group, hypoxia group, and As,O, treat-
ment group. After HepG2 cells were incubated
with As,O; at concentrations of 4.0 and 8.0
pumol/L for 48 h under hypoxia, the expression
of HIF-1a, protein was detected by immunocyto-
chemistry.

RESULTS: As,O, inhibited proliferation but in-
duced apoptosis of HepG2 cells in a dose- and
time-dependent manner under both normoxic
and hypoxic conditions (both P < 0.01). No sig-
nificant differences were noted in the reduced
proliferation rates of cell proliferation (38.40% vs
37.83%, P > 0.05) and apoptosis rates (45.25% vs
49.28%, P > 0.05) between HepG2 cells treated
with 8.0 umol/L As,O; for 48 h under normoxic
and hypoxic conditions. Immunocytochemistry
analysis revealed that HIF-1o. was weakly ex-
pressed in HepG2 cells under normoxia. After
hypoxic induction for 48 h, HIF-1a expression
was significantly up-regulated (t = 114.37, P <
0.05). The expression of HIF-1a protein gradually
decreased with the increase in the concentration
of As,O, under hypoxia (F = 347.042, P < 0.01).

CONCLUSION: As,O; can inhibit proliferation
but induce apoptosis of HepG2 cells under hy-
poxia possibly by down-regulating HIF-1o pro-
tein expression.

Key Words: Arsenic trioxide; Hypoxia; Liver cancer
cell; Hypoxia-inducible factor-1a.
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ik JA EAL4E(CoCL) b AR A 44, BX1.0.
2.0~ 4.0~ 8.0 umol/L#)As,0,9 | £ A Ak
L5MTAEA THepG2a 12, 244748 his,
MTT XM 28 i 7% /1, Hoechst & %44 48
R . X w BT R, ARE AT R4, IKAT
R AR JEAs,04(4.0. 8.0 pmol/L)2A, JA %.9% 4m
AL 5 LI B R B As,054F ) THepG24m
#2148 hJs HIF-10% & &k 89 T AL,

Z5 8 MTTi%#=Hoechst$ & 3% 53| %7, &%
A A KA AL LM T, As,0,39 2 05| F TR
HPE R R Feif FHep G228 I3 74 Ao B = (39
P<0.01), 8.0 pumol/L As,O,F Al HepG24a 248 h
J& Fo A k) F A B = & 45 %38.40%, 37.83%
Fr45.25%, 49.28%. £ F BAAKE A AP AT,
HepG2#mie £ K44 F R — F oy 2 FH L
it F &L hAmeFEER T, ALY
THIF-1o%& & £33 fa &k, KA 5548 his
HIF-1a%& & &k 2% 7H % = 114.37, P<0.05),
A& A S THIF-10% & &1k FLAsS,04 K Z 6938
Hn i i # BAK(F = 347.042, P<0.01).
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PEAR AL, 0 e F b e I A A s I 5 G EURE T
fift P A2, R S K F-1athypoxia
inducible factor-1 alpha, HIF-1 o) TR (G 5800 25
(PO 7, HIF-1o5 MR L8 A2 . AT 4R
P JCENEIEMR SO R VR e B A )
BN, KRR, VR ROAEE 2 T 80R
A M AT 25407 AL HET I E S T TR
FHRAR SR S AR AT AR U R 24 Bk
H RT3 ™, =44k —f#fi(arsenic trioxide,
As,05) 2 MEFE I E R 2 —, B T2
PRk 40 i (1 0 196, BE S R BN
g TR L PR AR 2 Bh S AR AT W) R ) R A

FERIO. SEAERBT LR W, As, O EAR A1 T
RV SIS IR P 63 % S
HIAH A 02, (R A A
HUFOE PR B AR WL kB it
17 BAZE B 92 Bl 301 C o C L BERDUIG 4L PR 5%,
P IIAE R AR A St TG T AR K As,05
b AJFF 58 40 ML Hep G2 B8 o IR T PO S0, 44631 3L
S HIF-1o 8 IR R.

1 #RRT5E

1.1 A4 AFHEA i kHep G20 B 1l R4 B2
FF2EBE. As,O7E W F BB /R B K2y
WA PR A 7. Hoechst32258%%¢ 6 4L a7l 5 Mt
CoCL T FESigma/A 7. DMEMR; J7 3L K
FEWEMEEL UM (MTT) I 3 3 [E Gibeo A H]. G4
M3 BTN VY ZET ) PV-9000%: 9% 24 21k 2438 5
& S T NHIF-1o0 52 B BRI B b h A2 46
MAEEARA R AH.

1.2 7%

1.2.1 @ pe 3z BURECE I I 41 B ik
HepG24F 15100 mL/LIRZE Mg . 755 .
PR #4451 X10° ULINDMEME; 7230, & T
37 'C, 50 mL/L CO, B F-48 N & FALARKE 7%
1.2.2 IR E3E A5 TUOEAE R A4 TR,
A7 2 0 O 0 Nt 5 A K S I N K 2 AR
HICoCl,, HZIKJE H150 pmol/L, & F37 °C, 50
mL/L CO, 3 F-4H I i AL A S 7.

1.2.3 MTTixA M Hep G2 4m L3 78 49 4) 5 /) 5]
EZ AR S T AR BE A 5,008 AT
P 41 M AR Hoe p G238 410 41 1) 5 . JBO6S AR K
W10 N Hep G241 L, #4183 X 107/L I 2 B %
P96 LG TR, BEFLAAR 200 uL. £7 40 Hllh
BEJS 73 M As,05(Z K E1.0. 2.0, 4.0, 8.0
umol/L), J BT FE 4 (40 B 1 AR K4,
ANHRPEABESANEAL, VU IS 259 1) 41
S SRS PO W S P = W I (= S C
BRFRE12. 248148 him, BALIIAS g/LIAMTT
B20 uL, 4kSEEEFR4 h, WG FRIE, BRI
DMSO 150 uL, $%%10 min, 7EREFR{X L1490
nmil KM EEFLIBOGREAME, I HGSALIFFHAME.
SIS 3K, VRN AE KA R iR
AR = O LA E - S50 FLA i)/ 4 B ALAE
X 100%.

1.2.4 Hoechst# & 54 M HepG2 4 fu A T % 4y
il W 8% i AR IR LA N AN AR FE A, 0,00 A
JHF 9 40 B AR Heep G298 T2 (A5 m . B0 £ 2E K 1
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WA % & 5

As,0, 12h 24 h 48 h

(pmol/L) HERRY [=Rryes HERRY EEFH HERRY [=Rryes

WIRA 2.85+1.13 2.92+1.08 2.83+1.02 2.94+1.17 2.92+1.14 2.89+1.03
1.0 5.75+4.23° 582+2.11° 9.23 +2.46"™ 946152 16.73+£1.26™ 17.03+1.04™
2.0 9.57 £3.16" 9.71+£321° 1833%137" 17.96+2.11" 2635+3.14" 27.13+2.46™
4.0 16.19+4.02° 16.32+5.13° 24.14+2.18" 24.36+3.02™ 31.63+2.77" 32.04+1.76™
8.0 22.01+1.82° 21.89+179° 2826+271" 28.69+243" 3840+3.25 37.83+3.46™

°P<0.01 vs [FIREFIF N EVBIBRYIRA; °P<0.01 vs FIF12 NREA.

(I H e p G240 it ] 1.2 X 10%/L i 40 it 2, Bk L
0.5 mL, JIAJECA o5 3% v i249LB0 A . £ 4 il
T BE 5 23 SN A S,0,(Z K JE1.0. 2.0, 4.0.
8.0 wmol/L), JFBERHMER I ZH (4f i 1 AR
4l), BB AL, F3 e AR
ZAF TR FR12. 24, 48 hjm, BUBAN0Ie i,
T/ UK I T2 [ 5 YL 52 5 minim, DN 98 6 YL
Hoechst33258 H a4l iid, =il h, PBST L,
P2 eHE . AR5 BT BH- 28 %0 B
T, XM IEK350 nm, K9 K460 nm% .
e bR IE A A R W, T A A R
F . B S S 10441 B 43 A1 35 11120045
BT, FEALEF U ES0 4 i, FLs0044i i, T
SRR E 3, RO, % = Je
0 6 250/ L 4 L 50 1 4 ).
1.2.3 %k tmiai 5 ¥ ik WK A ST
HepG24m JRHIF-1a89 £ ik HOMN BB K BT
Hep G240 g il 52 X 10%/L (1) 40 &, ££$L0.5
mL, BN 563 (247U, 1 400
A1 AR AR B2 RIC 40 R A [ R A s, 0,41,
R 40 MU BE J5 2 I C o C 1L AT A s, O, (L
4.0, 8.0 umol/L), 48 hjg HUHH 4 uC v, AN
fil [ 52 5 min, PBSM UL, #%PV-9000ik 7 &
AT IHIF-10, DABR 0, Bk, EW, HdEm
Jiedt . 2 BH A %) SUR I ) R 4 Sk BH )
W, DAPBSACEE— B b B R L &5 580 5
20 M A% P HE A B RO 4 5 HIF- 1ok B PE.
K HTHPATS-1000 5737 M7 FE R 45 22 18] S50 #r
R, KIIHIF-1o s 1 BH 2 40 i 16~ 344 18,
DA TE) % S R HTF - 1o PR 2 A 0 22 08 5, JF IR
HIME.

it A S5 K Flmean = SDR R, £
P GE T S PSS16.040 My, 4 18] LA FH k6
U0 RN LR 2507 ZE 50 M, AR &) FHPearson B2k
A HT, P<0.05 M Gt 27 L.
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2 #R

2.1 FEARELM T R B R As,O % AN &
an e Ak Hep G238 78,49 4] 09 % vm AN [RIK B A s,0;4
TEH AR A FEH THepG241 112, 24
F148 b, 34 S )5 O b Hep G241
J 5 (4 RF = 119.527, 218.732, 364.612, 1%
U FF = 283.116, 341.629, 514.721, $1P<0.01),
EHAFRA LM 8.0 pmol/L As,O04FH
HepG24H 148 )i F 14 5 #1112 4 51l 4 38.40%
F137.83%. Xt HEZH P 45 I8 1] 55 Hep G241 Jifg 484 HE 0
IR T W 25 5. Hep G240 [ B8 {1 401 H) - AEAH
F) /IS R S A [ A B 88, (HL A e 2l FIAIG 46
PIFRISAT T 1022 5 E g2 (R ).

2.2 Hoechst# & 4 As,0, % AN J5 28 fiL bk
HepG2A g% rm AR As,O, 7 H A A
AN FAEH THepG241 212 245148 h)m, ¥
S I [ 1) AR L fE HE He p G240 i 9 T2
U NF = 382.429, 469.517, 719.262, (L% FF =
457.323, 639.216, 882.541, #JP<0.01), 8.0 pmol/L
As,0,E I Hep G241 248 hJm JVH T2 73 5l A
45.25%K1149.28%. XJ A N &I ] siHe p G241
MO TR B 22 5. Hep G241 J i TR AEAH
RV FH IS (R S A [ A B 88, (HLAE e 280 FIAIG 4
PIRh A R I E R LG T LER2, K.

2.3 WA EMH T R EIRAEAsS,04 Hep G248 it
HIF-1oA& ik 69 % a8 4 FHIF-1a 8t 259
FHIPER L, IIACoCLAERA M5 548 hia
HIF-1atE HRIA R ZE T E(@ = 114.37, P<0.05),
R4 F4.0. 8.0 umol/L As,O,1F [T 41148 h
Jii, HIF-1008 (131K B A 5,0, 52 (1) 18 i ify 22 7
BRI, SRS AL LB il 24 5 X (0.546
+0.028, 0.395+0.017 vs 0.773+£0.047, F =
347.042, $41P<0.01, 2).
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AEMHT, 284
ZER A B
AN, %A
FHET AR, £
Vil A R &R
55, X APVE A THE
5 LA HIF-1o
E-F & e
REREN, Z4
A = B AE S — Fb
2 HIF-10 £ 4%
B AE A G d7 k) A
EERERFFT
A —FEE8
BT S
W HMBRR, 3G
AT M 6 B
P Ay .

t .

1 HoechstR A GMIAs,0,{FFA48 hiSHepG24RIRATET( x 200). A: FEABHA; B: % 18.0 pmol/L As,O.41; C: ik

WHRZH; D: IKE 8.0 pmol/L As,O,2H.

2 RS ENHepG2AIRHIF-10 B EHVZRIA(SP x 400). A: PR BRA; B: = HRZE; C: IR IRAE; D: IREF

8.0 umol/L As,O,ZH.

SCIFHRAL, JEEeA 1 202 th T R 4 i AR ok
P, T AE A A KRR e, U AR A R T
P P RE S AL A S i, AN 3 BBUMYR Y AR AR
TR SSE IR T ™. AR S SRR 356 T At I DX 2L
A FAARRGE, S E TR A0 R A
T BTN 52, BEMTRIEE RS, MR T

HIF-1a4235 5 IR Mg A2 e, T2 4k
I7 HRAT S AR 2 B 45 7 TH 25 D) AH OGH T IR 4Ui
PRBE 2 IR Al T 22 T AT 2500 G e R R

] 5 3 48 7 AERHUME I TG R, Tan %
ARSI AL, ARA AT A S W4 S0 41 fitd Xof J K
WEWE (K R, FEHLI R G55 L HHIF-1a, 1
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ERE 5 —S/_WERaE TW AT BMIRRHepG2IBIE. BT KHIF-107RIABIFIN 2519
W R
K Lkt A,
J Z fA = A
As,0; 12h 24h 48h fﬁ 2R ib”zfi*%
jumol BEAE  BESA  REAN  BREN  BERE  BEEE ol iaome
9 1.04+0.11 2.08 £0.47 1.32+0.21 2.11+0.17 1.24+0.14 2.32+0.12 8.
1.0 4.85+0.53" 6.51+0.36" 8.93+1.31"" 1237+0.87" 1241116 17.568+1.21"™
2.0 6.73+0.75°  10.69+0.93° 16.12+1.48 18.75+0.94™ 2050+231°  24.86+1.73™
4.0 12.79+1.23°  15.13+1.21°  20.36+2.41" 24.13+1.64" 29221242  32.31+2.05™
8.0 23.26+1.62° 2545+1.23° 2739256 31.18+221° 4525+1.18"  49.28+1.46™

°P<0.01 vs [FIREFIF N EVBIBRYIRA; °P<0.01 vs FIF12 NREA.

FA G- 1RIEA K. Ik, FHLAHIF-1ah
FE RS ARAEL R TSR AT T e 24540 1 o 1
PIAMIEFE I H T TR I, As,O5% H
WS JHE g A 22 Tl S4BT L AT B TR R 0 A
FP M, AR KA TR, As,O5E GRS N e
A L S G 1 L A L R 4
i2ly.-R4 0 W (== 7 (1% = < G N R i O]
VEH BAHSHLHIRIEA 2.

TATHEH E AR S T R H 52
T ARERE As,O % Hep G241 U851 . T 11 5%
Wi 2 e SHIF-10&IE 6 R, MTTSRE R 78
WAV RS T, As O3 1T 5771 B2 T i)
M b 2 2540 Hep G241 L (1395, 8.0 umol/L
As,O./E i Hep G241 1148 hjm, HAMHIZ 57K
38.40%M137.83%, S AMIC A P A 55 A1 4
0 6 B A 1) 2 1 25 S R g . B, Qu
SIS R I, As,O5 1] DAAEMRSAIREE R A
it g 20 J ZE K R85 S LU T, a) A BHLW 40 g
JEIHRERE A G, AT HHoechst# (o it —
MR, 4 F R AR RIS AE T, ASIF
R E A8, O 1) 52 I 7] 5] F A (e 2 Hep G241 i
717, 8.0 umol/L As,O41F HHepG241 148 hj5 H:
FTZ R 350 o 45.25%F149.28%, i A A4 5%
L e AP S N e 2 = O W X
FRW, As,O5 0] LLIE L5 5 40 H 8 2R R 4t
HepG24H M i A0 1E H, XM E AN ZARSA 4 1
1550, PetterssonZs" VR I, As,O, 0 /N o fiidee
A A M, B IR AN R AR T, (R
HARHUEIE AR, i) 5 IR R B,
A E T A, 0,881 5 AT BEL-740241
KA, HAUHEIT e 5 As,0, FIHHIF-1a. %
2N 25 3L N I R AT 06, HIF-TRARASAME R e
AT — B YR R AR Sk R, 2L HIF-1a
FIHIF-18F AN A 4%, P HIF-1oJE: 1%
(RS T B, SYHTE-1 3% P 5 S5/
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VEZ TR, RS FHIF-1a 1A 8 41
Ha i =2 9 10 Sk, BATIIE 20 N G 4
Al VL 5 R IR, (R4 R HIF-1a R I8 5 H 44
N T R (3P<0.05), 11 As,O5 5 5 S AR Hh
FIHIHIF- 1o &k, SR AL LL B givt 2
X EP<0.01). 42K, FZWFIRKIL, HIF-
Lo IA I i A 34 S 470 88 24 400 [ % 93 4 1200,
KungZ: 5288 R, N H —Fp 2 IKBEBTHIF- 1o
p300/CREBI &5 45 LABH B HIF- 1 o35 S35 1,
% 22 JHRRT DL 100 1) 5 i o R L g B ARIRE 1) A=
K WFFTR I, RS T As,O5 B0 SV PE 4k 4 iy
AL 995 40 = A AR KA AR L, JET P HIF- 100k
Y RS2 ko i 45 T B Y. SRk, T
SEPURE SR I, EAREIAEE T, FHS AR
31 SRR W I I S G C-790 1 40 Jfa 384 5 K 15 5 1
ToEH, AT RS HAMHIHIF- 10 284 P53 5L 1
kA% R, BATIHEDN, MRS T As,O4 0]
R I R HHIF-1a ¥ 21815 S Hep G241 i (1) 7
T, TR X Hep G241 A 1A A 425 1 .

AT S RALIR, As,O50] REE L 1
HIF- 104351 S 41 ML Tk K45 X Hep G241
MG VE L, X AR AN S2AR A4 AR IR g i,
A B IE H T IR R R K. WURE
As, O 7E a7 AR 2 s, R4
(1E LG Ry ik — P
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