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Abstract

AIM: To observe the inhibitory effect of
recombinant adenovirus Ad-IxBaM on the
activation of nuclear factor kappa B (NF-«xB) as
well as the enhancing effect of arsenious acid on
the apoptosis of hepatocellular carcinoma cells.

METHODS: Hepatocellular carcinoma cell lines
BEL-7402 and SMMC-7721 were treated with
different concentrations of arsenious acid, re-
spectively. The recombinant adenoviruses were
prepared to transfect BEL-7402 and SMMC-7721
cells received or not received arsenious acid
treatment. MTT assay and TUNEL method were
used to observe the growth and apoptosis of the
cells, respectively. Electrophoretic mobility shift
assay (EMSA) and Western blot were performed
to detect the activation of NF-xB and its inhibi-
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tion after Ad-IxBaM transfection, respectively.

RESULTS: MTT indicated that the prolifera-
tions of BEL-7402 and SMMC-7721 cells were
significantly suppressed after treatment of ar-
senious acid with different concentrations (P
< 0.05). Western blot and EMSA showed that
arsenious acid markedly inhibited the growth of
liver cancer cells, and promoted the activation
of NF-«xB. After transfection with Ad-IxBaM,
the activation of NF-kB induced by arsenious
acid was dramatically inhibited. The apoptosis
rates were 66.47% and 36.67% in SMMC-7721
cells transfected with Ad-IxkBaM and Ad-IxBa,
respectively, and they were 74.5% and 32.37% in
Bel-7402 cells transfected with Ad-IxBaM and
Ad-IxBo, respectively.

CONCLUSION: Arsenious acid has obvious ef-
fect in the treatment of hepatocarcinoma, but it
promotes the activation of NF-xB at the same
time. Recombinant adenovirus Ad-IxBaM can
inhibit NF-xB activation while increase the effect
of Arsenious acid effectively.

Key Words: Nuclear factor kappaB; Hepatocellular
carcinoma; Arsenious acid; Gene therapy; Recom-
binant adenovirus
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WA B A 5
KB 7 A
R E ST Y
EXN W - EoF W3
R —FP A
Y & 6 G T
7 #%. NF-xBA& —
HEZHEER
B, 5 k%3
JiEkiE, L AK
FR2HAMFY
e, £ % FPAY I am
689 37 8 T AL R
TRETS>EE
wAE R

R MTT4 R A &R E T A B AT & 4m
JeL e A A 3 OB BT 4m e 2 % (P<0.01); Western
blotA#EMS A% R 32 7 T A% B 7] 97 2 4 4] I
St AR A K, A8 MM ANF-xB & % idfb; /&g
F LA A A Ad-IkBoaM#) I & 20 i 5, A
B2 5| AL WINF-«x B#9 8L & 2 3| 00 474, T Ap
BB A Ad-IkBaM&Ad-IkBatk A T 55 28
FESMMC-7721#5 8 T3 5 3 4 66.47%H=
36.67%; BRI A Ad-IkBoM&KAd-IkBa
YE R T % m i Bel-740289 A = 35 2 o 3 A
74.5%%232.37%.

LS T AP ER XTI fm IR PR 289 R RAE R,
) RS ICE T AT % 4 A0 9 A9NF-xB; &R T 20
JAFAd- Ik BoM ¥ VAR 2047 5 NF-k B# 8 7E,
7T B B 3% 7% 0 AP B 3T AT 5 4 LA VR R

KA BHEORE T« B; AHE; LR, EREITT;
EARE

XIS, XKIE, SANNZL, AtHE2R, 2R, BEE, XR0A. HER
RS BHRRSZAd-kBaMUFFDIREESITIER. RN
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VAR B3 4 FH T S0Pk Bk 4 i 4 195 (AL P)
AT, I T W IR R AR 26, 19 31 At
(5 J A T I AESR, [ P Ah2 o Saob A )
THHERATT, RIS T — e iRt %%
SR NF- B 72 1 1 40 fif 525 DR 4% S 1) Sk A
T, S5 Z P T A KR 5%, 1R 1 kAR
AR R R rp R E AR, A FOUEE T
e T FFF 9 400 O 1 10 Y D P s 4 B A% 9 6 %
DA FNF-x BIEOE AR ;. BE5 WY FHNF- BIF 41
HIAd-TkBaM, M %I NF-x B 36
B FH B M 7 2 R s R, IR R 2 Bk
A SRR I (B 842

1 MRRTSE

1.1 ## 40 ZBEL-7402MISMMC-7721,
1E T 40 f ZHL-7702, ¥ A bR E 40
JiL T 40 PR N TR 4 293 41 it e EE K B R
KRS B 5532 136407 22 Z IR AV A
AR 4 &R 1 P N Tie B oM FE 21 JiR 99 253 Al
K SR [ 6] T IR0 B T 2L AR A d-Tie B o X kg
A Y, AR S (M SR Y Ik 2k AT
RN, A I FHRPMI 16408 i T 75 < 15 5
RPMI 164015 7% . HDMEME: 728 M fif 4 1

T (GibcoA 7 ) MTTIR AL EFE A A
#]); TUNEL X MNARF & (Roche /A l); #1148
HUER 1 Wi 21 751 S EMS A 71 1 (Promega), ECL
R 71 &5 (Pharmacia); y-"P-ATP(Perkin Elmer).

12 7%

1.2.1 TR A FAA-IkBoMAAd-TIkBa#) ¥ 3§
W51 mLIps A3 JFOROIN TG L3 15 97 364-5 mLInA %
H5X10°M29341 i f125 emBiF#H, T37°C,
50 mL/L CO,M54-6 h, FLRERTIEM; AT
20 mL/LIAA- 3% FIDMEME; 55553 mL, T
37°C, 50 mL/L CO 3555, G AR I [H] J5 75721
BB T UWEEGFPRIL T I, R KR4 kA
GFP A7 #8740 P85y 1 (29510 d), K293 40 ity
F 4N )7 % R, JIDMEM 2 mL, 800 r/min 50>
5 minFF i, 1 mLAPBSE &, WAL T
EPE -20°C IR Ar; KA 19293 41 i LA Ji 52 14
Rl CRe 4t A0 b i SR BB R B0 o,
BRBCERE 10 s, 765 RS MEITE,
JASIR, 250, B35 $E B0 25

122 4% HAd-IkBaMAzAd-1xBa ki sk 3
B B K293 i LA4 X 10°/4L15 FF T e LR
rh BRI A998 #590.2 mLIN K45 1.8 mL PBS
EPE Y, TR G — K05 LLMi R 2 55 6
A —FRRE B REI400 pL R B I8N 4229341 i
REFRM(6FLIR) 1, 37°C, F50 mL/L CO, W44
W ff4-6 hy Heopif i IR, k85 5718-36 hT-9¢
JGRAREE T UM EIGFP A M 40 2 6 70%-80%
0 M I FL N i, R A A S SR R
T BE. o HE L (PFU/mL) = GFPRHYEAN % X
i E IR 40/0.4 mL.

1.2.3 Jma A& a2 ¥R
SMMC-7721, BEL-7402LL10°/fL# A/~ FLES 57
B, £524 hJE B4 dE; Ad-IkBaMLEA25, 50,
100, 200 MOT(J £ 18K 44 F A7) Jek e 2 ol - 4
FeLUR A X EIAE REAARR, WL bS8
Rige sk, 48 hG BB 9O6 BB WU Kk
SR, TRV EOX ST B 40 . VO
T BEAAAA) = MOLX #2741 fitd £/ (pfu/mL).

1.2.4 R F) K JE I0 A B <t AT 5 2m fe o k) & 1L
BRUF BBV H0 o 4 B % T T 4 R 4-5 X 107/L.
96FLARAESL N4 BB 100 pL, H5FEH100 pl,
P ZFLIN200 pLKFFRIE. 40 M B J5 o e v
I SIS R BE R4 TT 2. 124, 48, 72 h,
FI 96 FLIR, BRI ZFALAb, BEAL/N O F S
FEHN10 pLJE, DB EERC I R B S g/LIv
MTT 10 uL. k8255923 hjg B RF R 10, &L

www.wjgnet.com



XU, &. IS SERRSAd-IkBaMYNATBIREE)A S ER 3171
JIIDMSO 100 pL, 3% e85 min)G N B F746 A 100 - 2.;51;112?/01/L 1; i:z'lf/t —4—2pmol/L 4:] fﬁ%% s
30 min/F U, HASBCACT570 nmBEBOC M 2 80F NF-xB £ Rk,
A). SR Z W HZ T 25 AT gl 220 M & 80 ??}iﬁ;;‘jﬁ;ﬁ
FIF %) = (-G TPHRA R RATRAR) 5 7 k.
X 100%. § 20 A2 H9 R B
1.2.5 S84 mB A DUH TR BEL-7402, ° o a8 . i;]f;& ,%\I I;Q_Ej;"
SMMC-7721 A S HL-7702 =R 4 il 4y 4% 11 % 8, t/h Bl AT
TR 2 LAY i 20 MK G I FEAd-IkBaM, B 100 —+— 05umo/L —m— 1pmo/L —a—2pmol/L
24 WEMA2 pmolLWHIRR, Aketkigod gl < o o Rk
A BIHEATHE— 35 558, ST XA TR &

HEAMMUE R AD-TkBa, 24 hF A2 pmol/LIWE 2

TR, 4kEL155724 h, o - p -
1.2.6 Western blotix 4/ Sasaki er a/''" )7 L2 HL #h
%éﬂém}%@ﬂ,g*&ﬁa’ Bradford?i/{(}ﬂﬂ?gﬁlél{& C 100 —&— 0.5umol/L —m— 1pumol/L —4&— 2 pmol/L
5. SDSHE NI I i Bt i H vk : PAGEJR HLIK, = 80 T Aumol/L -k 8 umol/L

FUMAZ 130 ng 56X MEEZMHURSE, I £ @

Aihs ming SLHURTUK B, RS 8lE, 5 _———N

FE. KN 200 VAESE R, vk3h1 WA 5 s e,

J5: BY L) e /N — 21 125K Whatman 3 mm #h
JEACFI1KPVDF I, 1EUFbrid /o, H IRy T

B3 s, Mo IiE ), BB 30 B AERENTHENEEERNDEIIER. A:

min; 85, & “ R BT RER
L IMNIE R, 30 V, H#%3 h B A:
HPVDFIIN 50 g/LIBAE W3k I TBS-TH 1,
Fi NREGE ML h 458 HTBS-THIE L3
W, 5 min/¥C, AL & S00FRE I —Pit, =i N 2%
A2 h; TBS-THPEM3IX, 5 min/ik, JIAL : 500
MR FTHRPAR IC B —ht, Zil F 23481 h,
TBS-TMVER3 K. 2 R 6H WRg: WA fE I
BT — AT AR L. #ECLIMA, B LAL :
VECNTR A I BB L, WAL SO 1 min, F AR
AL B, TRNIE &, =R R KOG H
BE2-5 min, VBT

1.2.7 Bt #5 R 547 ik (EMSA) ¥ 28 i Az W
NF-kB# &2 4% Promega/A 7] Gel Shift Assay
Systemsik 7 & ¥ B BREAT. y-"PFRIdNF-x B
HATBRARE, BUHl60 o/LER AR LIRS, It
S FINF-« BSEAZ T IR ER ST 455 R V37°CIK
Wb | %45 min, 1 X TBEH, 4°C 250 VHLIK, B
PRy 4 BRI 20 1/2; 600 mL/LUKES R %
RIS mindCH B ISR AR K 4, HOR G
JRAG 55 P B IO S X0 I &y, ORfE
WESTH 3 1) X% Hr, F-30°C U A 1 524-48 h.
1.2.8 R4 K 3% Bt B 4% 3 BR 4 45 Bl AR 9T 0k
(TUNEL)A® 78 = 3 40 o 2547 v& 4 i [ &
30 min, T5AMT F 10 min, 586 BHEE T

www.wjgnet.com

SMMC-7721; B: Bel-7402; C: HL—7702.

WM, EGFPE4 K. 30 g/LidA A E iRk
10 min, PBSHYE3 YR, 5 min/¥X; 1 mL/L Triton
X-1000K_AEHI2 min, PBSIHYE3 X, 5 min/ik;
FIMATUNEL R WIRA W, #5637 CHEHT h;
PBSHWE3IX, 5 min/iRJE, 9806 BHEE FUgEit
O .

2 45

2.1 Mok i id B AR FEMNE Ad-IkBafl
Ad-Tk BaMZ:29341 i d™ 15435 5 43 1) 48.3 X 10"
pfu/LAI8.5X 10" pfu/L. 25, 50, 100, 200 MOIX}
SMMC-7721 R I3 R 11%, 46%, 95%
H190%; 25, 50, 100, 200 MOLXIBel-7402 ) i
PRI N 6%, 30%, T4%F95%. HEFE100
MOT K Ad-TkBaMXFSMMC-7721 ) 4L 51 5 ;
200 MOI} Ad-IkBaM X BEL-7402 [ 44 1| 4.
2.2 MTTAz M #p 4] B AN [FIKEE ) AR (0.5, 1,
2, 4, 8 umol/L)AFE4N fiBel-7402, SMMC-7721,
HL-7702, 124, 48, 72 hL &< V. fit {2 % it 9o 400
Az K PRI . IV R T L ) A e A
T TH- 40 M 34 5, WA 1 FH IR TR] PR e £, iR
FHIZE TG 5, 52 I TR AR 2% Ak 55 SV Rt %o JH
e A B PR A 0 6 TH 4 & 25 (P<0.01), K1Y
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K AR T ik e
HAREH— 74
L, 52t R
R AT, %
it Ay kg
RS, L
Hr, 4R
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A 1 2 3 4
B 1 2 3

2 Western blotiEM M MBIEZANF-«BRIXIER. A:
BEL-740240fid; 1: HL—7702; 2: BEL—7402; 3: Vfiffiz+Ad—
IkBa; 4: WilfR+Ad—IkBaM; B: SMMC-772141}; 1:
SMMC—7721; 2: W fHfiz+Ad—IkBo; 3: AR +Ad—IkBaM.

3 Wi iE
MM ZANF-«B
RIK(EMSA). A:
SMMC—772141Jif1;
B: BEL-740241I};
1: 4+ IV HRR; 2:
JEYLAd-TkBaff 4
e+ VAR, 3: Jy
Ad—IxBaMAY4Ti

A
+ VR
B

1 3
1

2 3

.“!

VAR PRI A FH A S Rk, 0T P9 40 e 7D £ FH i
TAE A R TR A A R B
72 ) R gz /N ST AR R 52 8 DA S PRI B, R
2 umol/L(K1).

2.3. Western blot % Jz FPi2 42 5 45 % 15 % 40 g
HL-770240 ftZ% M JL T3 NF-x Bk Jis 4
Jfi ZBEL-7402, SMMC-7721{0 ' NF-k BRI K
SPRIA. I T R B Ad-Tk B 41 iR LT
2 G FENF-w BI04 & 25 9 n; i Jek
PAd-IkBaMJE 4 TR R, “2REHR L
5 A WNF-x BRIA E B Ad-IkBadl 1 2%
(K12).

2.4 EMSA##4m £ R JFHE fuSMMC-7721F1

2

4 TUNELAMNZBRBTAVER. A, B: SMMC-772141
Jifl; C, D: BEL-74024/}U; A, C: WV ifl&+Ad—IxBo; B, D: I
iR +Ad—IxkBaM.

Bel-74027F =44k A /EH FANF-x BIfI &
ik, YL T AL R A d-IcB o B R A0, L
NF-kBI1 KI5 T ARk, (HIE G T T4 R 25
Ad-TkBoM [ 1 P 41 AENF -1 B 1) 22 38 40k 1 S5 4 )
(K13).

2.5 TUNEL&#m B o DI 9OEHE A HE, &
PRAN o3 AT 5], 15 SO XS, 7E s N
P A I RS S = St o) U E ]
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53 FE A TTZ (AT, WRFREL A Ad-TkBaM B Ad-
TcBofEH T HFE 4 i SMMC-772 1 I T H8 4L
5391 466.47%H136.67%; ALK Ad-IkBaM
BCAd-IcBafFE FH T 41 i Bel- 7402 1K) T 45 45
43R 74.5%F132.37%(Kl 4).

3 11e

IR R A AR S 25 A AL g B b 2 2
HILTAEMII 5, Sciencedd AR “IXZ4k 4 K
Y FRATRA)Z J5 XA gt M,
JUHAEK, WARERLEAPLIIG YT UG T R4
PEUEJE, 1K AIAPL S F AR 55— FH 25 1)
AIELT370%-90% 1] 56 A 2 fif 2, [ 5l %
£ TR A . 2 WAL ) e 0 o ok e 4 i 1)
TBITAE Pz e I T Atk 1 40 B ) B PR AE
A5 AT B Rk — G T A 4 2 245 400 ()
SR, BRI, P AR A A 5] R L ) 5 g
LI 516 TR, 7=tk — R4 2
BN, BERE SR IE T AR AmE] ek
A 3 AN R L T B A% % ) RN F-
kB(nuclear factor-kB), f& i SenflBaltimore!”F*
19864 15 S& (e BN M b R IR 11— Ffr 45 & T H e
BREE I RE I R T IR R . RS AT R I
NF-k BAMUAELE T BA i HALAEAE T 2 Fh 4
farr, E— PR B, NF-«B& —Fh K
R N . A T 2 M, 25 2.
Gode s AN MIHG TR A 20 M AR B L g B R e R
WP, 1996%FEHsu et al™ R, M4TNF/EH T
6 0 PR, iR 4 L T o NP - BT A FE B
ToIEAR. BHJG, Bk 2 1B  B i 83 40 1)
PURTRE S SNF-« BEGE HEAHY. NF«B
PO THLE 0 BB, AT AT i 8 4 B b o 1
YEFIBUEI ORI AT 1 SR Bk Jg . DRI Qo) A
235 A0 ) J R 0 B KON F - B 7 38 1 47 3 19
THUMRE R IT 2 — AN B EE IR LR
AU AT I b BN R A 0 B P v
B 7 NIk BouJik A, a1 1 e g5 A8 T vk
BRI T NF-« B IkBaM, F71 1ALl
b N R ) i EE R R ek T 2
FEAd-IkBaM. AWIFUE CA BT -, L
PR R JHT g A0 Dk o 5, 8P = A Afon) Lk
ITIRIT IS, BE— 20 E S8 T AN R e 1% W 2 40
] F R 4 B A K P [ B ) 1 5 FEF 40 S i 41 /s
(P<0.01), Ay 38 5k 5 o Jes 40 M 98 T A FE AR
[F] )% F Western blot X EMS A J& L FH VA
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Jei HY LT 40 i ANF-k B R G804k, 27 TR 4
F AT 6 38 N F-1e B 2 G0 3% A4 A 0 A 8 153 14D e
960 2 LR T LI SZ BH, AT S T AR R T
SRR RSO T AR v R T TR R v
JTRUR, BATE— A B HINF-« B4 5
AW EEAd-IkBaM, WL 2 - 41 il )INF-« B
OIS A A, LS B A Y 9 T 40 A e
B Z . ARG RR, RIS TG
7 OB mATT PO R VR T ROR . X VR
A A B AT R e AT I& ¥R 9T 77 5K
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BB ADY G ERATWAKRIEI R 2

AFIR AP R PG R 45 5 A e I A R GO L 2 5 23 YE T-2007-08 R AU LA ST A T4+ U A v g
SETAARAZ L2, FFIRIIN 28904 [ p P e 45 i AL o 12 T BT E g ST 9L

HEXASFER

IECNAS: (DA RMEREPR AR Y. B T ST LRl e, ) vhEE 456 58 T 58
OF) AU IR DLCEERY . SEBATT; ) hVEBE 45 & AL RGNS IR B30 5 SLRAT 9T, (4)h =
SEASE CUAIMRE " DA R I 2405 R eI Uk B i SCEER: SRR B 800718 SCHM B, I PR A sl vl 7 s
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