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Abstract

AIM: To explore the arsenic trioxide(As,0;)-induced
inhibition of the proliferation of mouse hepatoma cells
in vivo.

METHODS: The mice bearing H,, solid and ascetic
hepatoma cells were treated with different
concentrations of arsenic trioxide. The growth of the
solid tumor and the survival of the ascetic tumor-bearing
mice were observed. The expression of proliferating cell
nuclear antigen (PCNA) and cyclinD, of the tumor cells
were examined by immunohistochemical methods. The
changes of cell cycle were measured by flow cytometry.
The ultra-structural changes of the cells were observed
under electron microscope.

RESULTS: Both high and low concentration of As,O,

inhibited the growth of the solid tumor and prolonged
the survival time of ascetic-tumor-bearing mice, and the
inhibitory rates were 39.1% and 45.7%, respectively.
The life prolonging rates were 57.2% and 97.7%,
respectively. The positive rates of PCNA and cyclinD,
expression in the As,O;-treated groups were significantly
decreased from 57.916.6% to 44.0+£5.0%(” <0.01), and
from 49.2+9.3% to 37.616.3% (P <0.01), respectively.
Flow cytometry showed that the percentage of Gy/G,
phase cells was decreased and the percentage of
G,/M phase cells was increased. Electron microscopy
showed the typical characteristics of cell apoptosis.

CONCLUSION: As,O; can significantly inhibit the
proliferation of mouse hepatoma cells.

Key Words: As,O,; Hepatoma; Mice

Tang YH, Tian YG, Liu TF, Xu HY, Zhuang LW, Liang T, Jiang AM.
Inhibitory effect of arsenic trioxide on proliferation of hepatoma cells
in mice. Shijie Huaren Xiaohua Zazhi 2005;13(17):2074-2077

iR
BHE): it =8 = (As,0;) 3t RH & 256
H7A 0 4w VE R

Tk &30 RHL A & 55 AR AL BB K AL A AR g8 AR
A, B R A0 G, @id Bkt KR & A
&g bE, PCNAZ cyclinD, &z 84040, B /K20
6L JE) B g K AR, AL SE 35 A7 Rk 4m el 3% 70
R,

ZER. As,0,5 7 B RAKA F L83 A I H) EAK TG
WA R IR TR B A, B ESMNH391%F
45.7%, ELAA R 3E KR KB AT I R0 A G eT ], Ak

R R A572%F297.7%, EMEREZ—FgER K.
PCNA&cyclinD1FH¢iﬁiﬁ$%}Bf]f‘u‘%ﬁ&, 47 h
57.9+6.6%M #44.0+5.0% (P<0.01) , H49.2+93%
M 437.6+6.3% (P<0.01) JEAZRX 28 fe AT I 4a fiel
FIE AR R TN, T2EATG/GHAG,/ME,
WAL T bR ARG AT HEFHRE, FT
Ju—?—ﬁ}]/ﬁ]flj ’[ZI—‘%/):?S(‘.

58 As,O, % 0> R 5% 4m i 6 35 74 B A 9 2 44 i 2k
YR, AT IR BN



Ot

EtE, &, =S il SRS IR SN R

2075

XgEE: =F M 2m; BFE; DR

BENE, BXRAI, Emgs, HHR, XWEkK, 2%, 28R =8
BN R BIRIBEOLMAR. BTRENBURE
2005;13(17):2074-2077
http://www.wjgnet.com/1009-3079/13/2074.asp

03I

G bR 40 LA G PR B PR A, s PR A 2E
K S0 7 IR 10 T BRI 1R T R R
Ak IT 25, EAE K, A s, 076 20k BL4I kL 40 1 1 I35
(APL) Y&JT (K PR AL RE BT 1 OO IR Kk Je
| Y ARAMIF TSI, A 5,04 BEFIH 22 B i 103 frhoes 41
PRI, ST, oo P RS
N (=1 N oL N E IR o 1 R (R RS T S T A
FFEA 5,0,%F /I RUFFJ FROAMARIPE T, R ik
T IR (KA T BT fig

1 RAITSE

1.1 A @ERERHRDMR, FE18-22 g, Mk
T, S R B B K2 5 — I R B 2 B 3l ) =5 4
Hts Hyy IS U 41 B S8 e VT4 I oRe s e 4G 30 o A
WS 2Nl Bme; 1 g/L As,0,% W tHVA /R IEE RIS 4
—ImREE B s At; PCNA, cyclinDmAbIT s i
LA A TR ) IR, /)N B 40 AR (R Hoo SR /N
RUBZK) » TSRII90%, AN IR E A 1 X 104N/L,
G T T /0N BT M AU R w1 RS S A 28 A 8 LA
Y, FEERPTIN BRI P o S 7K 2 A e Bl A 2R,

1.2 Fik WHSEKBENLAY J34L, o BG4 X i
4, APEERIKO.2 mL; fRFAIEL AL, As,0; 2 mg/kg
£90.2 mL; FAEA A, As,0, 4 mg/kg#0.2 nl.
RFALL0, RERGZIR, HLL10 d. SeHmdl T2
JG2 dibFE, AR, BRFE, THEAEIR= (-4
Y V-S4 98 Tt/ R IR ST 3898 U RE) X 100%. KR 25
U S0 AN R LR AE AN TR), T A R = (45 2
Y P30 A58 I TR) /6 FEZH P 38 A7 05 I TE) = 1) X 100%. 52
IRFEAMCAT I P, 2 W2, AJK, M
M, AR IKINABIPCNA K diteyelinD Fipfhk. B &Ehsid
) —Hi. ABCIRF, DABWh, JRARZREYL, LB
A TEZE2 4, 20 AR BENLPGE /N
SHHNHUE K, B0, 700 mL/LZEE[HEE12 hEd b, 5
L, BRECE, A0 g/L RNABGZR200 uL, 37°C
KHE15 min, IOAMULARE (PT) Gett, Eymagn i
(EEBDAT], BSFACSC alibur) Kol i & 3
LysisBAHT. SCARbs A - e B e, ik, &
%, WEMES12EM, RN IRE N E e n,
FEEED) B HBE T SR A M R 4 A AR A

Gt 2R T EFRMEZ (nean£SD)
Kor, BT BREIZLYSIS TR a8, SR P4
BBy

2 #R

TESEYG R, X AL R B B D, AR,
ERWMEL, KD, TEARNE RS, Hfh—
HAEMZ)JE5 doeTs, madr 4l RSG5 A I,
IR BT B B, R R WL RO A s,0,1IK
T B 2 B v 791 B AT 49RO I T RS LA ST 3898
W, Ao EZER(1.934+0.36 g, 1.72+0.42 ¢
vs 3.1740.75 g, P<0.01), FHAWRIZ45039. 1%
F145. 7%, 1L HIA s,0,BEAT S IR 2L KL A = A
Y5 AP E LA, JEW R 2R (P>0. 05).
[FIRE,  JEZKIR IR TT 4173 A A7 i 1) B 2 10 L2
(17.504+1.85 d, 22.044.10 d vs 11.13+2.64 d,
P<0.01), FEATZERSN R M5BT, 2%F197. %, {H 74
B E A A B 25 (P<0. 05), BEAHA s,0,AEH
JER /N A, e 71 A S, O,/ T i

2.1 PCNAZcyclinD, i 2 F 4R BHIESN N
AN MuA% A B e, et R S ARk A AR OO (&
1, KE2). fakb) ik g fnn . mAET 104 mfs
FLEF (X 400) FL31 204000 i85 40 A b £ BH 2 41 P
K, A9 B A oy (GR L) YR YT 4L R 4N i
[FIPCNARH P IL % Sy ¢ 11 nD, FHMERIE R I TX)

B ZLEPPCNARIA( x 40). A: A=FRER /KA HBLE, B: E A0,/ T4,

B2 BLAPcydinDZRIA( x 40). A: AEFREL K IRL; B: Sl As,O, /AT T4H.




2076 ISSN 1009-3079 CN 14-1260/R

HWRENEIZYE  200589815H 58135 551741

M (P<0.01), 2325 UiHHA s, 0,88 F HPCNAK
cyclinD &, FHI/IN BUH, A 240 1R P 189 5.

2.2 BRI ISR NHA S0, () )5
/N BRI 7K 40 M ) 3 A2 T B B AR Ak, G/ Gy 3 48 LN
35. 8% NB&FI18. 2% (P<0. 05) , S AL M59. 4% T+ 51
63. 5% (P>0. 05) , ARLLANBHE, MG,/ M4 F4. 8%
FH3119. 3% (P<0. 05) . (IFIFA s, 0,/EH 5, /MR
K40 S A B AR Ak 1 BHA s,0, () EZAE T
Go/G W B2 G, /MIHH, - 10115 4 J 184 5 4 FH

Rl BHANBPCNARKcyclinD,fAMRIXRNMBMEEBHNLER
(mean+SD, n=10)

Y| fEBRIR IEKIBIRIEEA
PCNABM cyclinD, 3% Gy/G, S G,/M
WHRA 57.9+6.6 492+93 358 594 48
AS,O,fff  49.0+4.8 428+9.0° 33.9 58.4 7.7
AS,0,5  44.0+5.0° 37.6+6.3° 182° 635 19.3°

°P<0.05, °P<0.01 vs WHBLE.

2.3 WATHLER AR As, Oy 77l B S ARG L2 2 ) LA
AR, AR 98, AR IR AR R B s AR
ik P S ENDIRTAEA p <5 S AP RS YN WA 2N VA B 3
FREAL N A% b R] DL A B 5, E A A
AL IR, MR A, TR T A R
WK OM K, B0 21 AE, e s 4t
FEAIER (B3) . SR UG, DAL i S b fA 1) 22 4k
A, IRFRAR A DL R 2 T

3 e

AL S SN P IS A0 R R e R 4 e bk
M- oAE2mE" B, AMICEEAER S
A 5,076 B4 1 3 470 B 46 T 1 sz s e 2L 3k
MTHIA 5,055 /N BUH S EAT AR N SRR 90, 4 R
WA, A s, 0, 7T 5 230k 10 161 SE A 90 201 A 88 B85 T g 11
K, R IE K I KR AR R AR A R IR, LA
R —E MR R. ALK R, T 40 R

FARL S I B A RVE . PONA K ey el inD, 7540 f 5 B
(R 2 TR S T P, R A M G R,
Kk E, BAVRI, XTHAAIPCNAKcyclinD, HMEZR
KA K57, 9%H149. 2%, 1A s,0, 1% F &4 — %11
FHPER AR TR, 200 049, 0%A142. 8%, A s,0,1 7
HZ T H R E R TR, 4 A 44. 0%
F137. 6%. L5 R W], As,0,i8 1 NIHPCNAKcyclinD, 2
FIRIFRIA, SRR 40 M 3558, AT IA 20387 il
PR H 0. N R R A s 0. E L, /s BRI /K 40 i 4
WARIE I, Go/G 3040 i AA35. 8% N R&3I18. 2%, G,/M
10740 e D) 4. 8% ETFF19. 3%, i HIAS,0, A T
Go/G ., LI RBE, XREH J7 X5 A2 SN
TP G SO R T 4R, 2400 His
ATHI SRR Z1, SR — I3, B8 I S5 406 4 it ) 4
(1) 1E 8T A s, 0,1 X FPHIG I ER 75 20, SStephan
et al™ i flhexahydrocolupulone (HHC, 25 mmol/1)
0 7L M 4 M C F=7 BT K& (4 FH 7 X — 30 AR
F, A s, 0,38 1EH TG, /M, A8 40 M R 1S &G,/
11, BELYS AN M S -G, 101 22 G,-MII R JE R, AN T ik 12
et 20 P P 1 5 AR R . SR R, BT K B AT R
A LEFE A RS R 40 A AR, it
N BE 4 WA 3 fift 2 i T 5 7 ) e e 4 e DX S, A
I, FOMZ/RSHALN i bt LEG, /G 34 U Lb 2 5y, X IF:
AR TIE AN ML IDNAS B 2 B R 3RAT]
RINA 3,0, FBAEH T Mok S ehifhk, AT HIEARRT A
MM T A SAASAE, FLEIR IR T M, B
As, 041 15 5 s 40 i 12

ARSI 25 5 IRA 8,0, 5T (1) $03H S A4 AL 4y i
/N BRBE T IR (R A K 5 (2) SiE KK AR s /D BRI A2
TEIHE]; (3) FiMPCNA KeyelinD, & A EL; (4) /b
g0 G, /G T %, $EmG,/MH 2%, (6) B
FC IR TN X 5 T AT J7 AR S T A 5,050 44
P AUV, A IR AR A 8,0, 697 IS it T
ASEAHE. 22T A s, 053X Bl P P - 4 FH I B4 4+
FBATE— LW

adbmgd i
ek KE B

B3 As,O,{FRBEETAREA. A: (KFE; B, D: =il C:AiT4A.



A

BENE, & =S b)) SRR IEaV SR

2077

10

ISSN 1009-3079 CN 14-1260/R 2005 WA - 55 g vi 2

AHER AR RS

&3

SKNG, ERH, SRR, MEREAR, BRREE, HEEIm, sPEOE,
Sy, REE, U, FE, eEEl SRS
ST720 A R AR . FRARm S 1996;17:58-60
Shen ZX, Chen GQ, Ni JH, Li XS, Xiong SM, Qiu QY, Zhu
J, Tang W, Sun GL, Yang KQ, Chen Y, Zhou L, Fang ZW,
Wang YT, Ma ], Zhang P, Zhang TD, Chen SJ, Chen Z, Wang
ZY. Use of arsenic trioxide (As203) in the treatment of acute
promyelocytic leukemia (APL): II. Clinical efficacy and
pharmacokinetics in relapsed patients. Blood 1997,89:3354-3360
Jing Y, Dai ], Chalmers-Redman RM, Tatton WG, Waxman
S. Arsenic trioxide selectively induces acute promyelocytic
leukemia cell apoptosis via a hydrogen peroxide-dependent
pathway. Blood 1999;94:2102-2111

ok, SER, e, FE, @ETF, At DS EEE
TKFRAE IS A = S AL s S UE T U, e b
SRR 2001,33:585-589

A, LA, TGk, RBTE, TR, wACE, B
M, ST, FEALTHHIE SRS G C-7901 4l ANA S T 1F
AR NTHEFRS 1999;7:18-21

ABET, T, B —EUETRRE S A B MK N4
TR HSFAVRI RIS sPAER DS MRS 2004;7:55-57
Gu QL, Li NL, Zhu ZG, Yin HR, Lin YZ. A study on arsenic
trioxide inducing in vitro apoptosis of gastric cancer cell lines.
World | Gastroenterol 2000;6:435-437

Shen ZY, Shen ], Cai W], Hong C, Zheng MH. The alteration
of mitochondria is an early event of arsenic trioxide induced
apoptosis in esophageal carcinoma cells. Int | Mol Med
2000;5:155-158

Xie DX, Yin S, Ou YX. Arsenic trioxide (AS,O;) induced
apoptosis and its mechanisms in a human esophageal squamous
carcinoma cell line. Chin Med ] (Engl) 2002;115:280-285

Chen QK, Yuan SZ, Huang ZQ. Arsenic trioxide-induced
apoptosis and arrest of cell cycle in pancreatic cancer. Zhonghua

11

12

13

14

15

16

17

18

19

20

21

22

23

yixue zazhi 1998;78:578-579

XUBk, ES/DEL, B, Eign, R, BREE. =542
TS S N 28 K R AT 8 T B oy AL SR A\ A e
2004;12:1550-1554

Oketani M, Kohara K, Tuvdendorj D, Ishitsuka K, Komorizono
Y, Ishibashi K, Arima T. Inhibition by arsenic trioxide of
human hepatoma cell growth. Cancer Lett 2002;183:147-153
MREEE, XISOE, Ffd. =S o amimic T miss
TER. R4 \JE FE 2000;8:532-535

UGN, =, REIE, SRR, WAk, RS, Xk
=S RIH AR AR RS SR TR . e A
fb#E 2000;8:1233-1237

XUEEHT, ZHth, kL k, HE, £F5F, RE. ZFH{t
RN e AR R T A T MALEI R R AR E S AR
2001;81:1526-1527

TR, BREE, PRI, ABRAR, ARIERR. =S LRI
R ia b i F A OB S AR E T . e N aeE
2003;11:264-267
=, BUALE, E
RIS, AR TS 2002;10:710-711

T, WK, BEEE, koA, (RN TR S e BRI
AR SN, AR NP A 2004;12:32-37

150578, ZRAGE, TS, MRER. =S/ MBI E TR
fFge. HFAE NIHEIRE 2004;12:27-31

FRit, ZemtzE, RS, PRESL, DE =S TabuErE A
SERERF 5. FRAEIFIIER A 2000;8:27-29

MR-, R, TR, B, MR, RE. =S
FAERRISY. RERZGAE 1999,24:174-175

Waga S, Hannon GJ, Beach D, Stillman B. The p21 inhibitor
of cyclin-dependent kinases controls DNA replication by
interaction with PCNA. Nature 1994;369:574-578

Stephan TE, Ngo EO, Nutter LM. Hexahydrocolupulone
and its antitumor cell proliferation activity in vitro. Biochem
Pharmacol 1998;55:505-514.

Wl =R A A SR A TR TR E R

mi EAR Wik RKET

ARGt

JhEYERE. TERNLRT ALK

BT

1 WK REREH
30, Sk (800 F/iA) &, HURHTED (BN#EED), 2005-09-30 kA .
2 BRRAHOR
JUARARTTMT)TMEAL 1838 5 g 7 e B i AR R R B, WIS 020-65641531.

R BOE T 2005-11 76 AT, BURAERGE R A AT T



