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Abstract

AIM: To investigate the impact of intervention of
nuclear factor-kB (NF-xB) activation with tumor
necrosis factor-a. (TNF-o) monoclonal antibody
(TNF-a mab) on the proliferation of human
hepatocellular carcinoma (HCC) HepG2 cells.

METHODS: HepG2 cells were cultured in vitro
and incubated with TNF-a mab. The changes in
cell cycle and apoptosis were detected by flow
cytometry (FCM) and annexin-V/PI double
staining assay, respectively. The expression of
NF-xB and TNF-¢ in human liver cancer, tumor-

adjacent liver tissue, and HepG2 cells were
quantitatively analyzed by enzyme-linked im-
munosorbent assay (ELISA).

RESULTS: The expression level of NF-«xB in
human HCC was higher than that in tumor-
adjacent liver tissue (P < 0.01). The percentage
of apoptotic cells in HepG2 cells treated with
TNF-a mab (5 mg/L) was higher than that in
untreated HepG2 cells (21.45% * 4.07% vs 5.63%
+0.93%, g = 10.07, P < 0.01). The percentage of
cells in G,/G, phase was significantly higher in
HepG2 cells treated with TNF-a mab than in un-
treated HepG2 cells (g = 10.98, P < 0.01) though
no significant difference was noted in the per-
centage of cells in S phase between the two
groups of cells. The level of NF-xB in HepG2
cells treated with TNF-o. mab was lower than
that in untreated HepG2 cells [59.00 ng/mg + 1.02
ng/mg nuclear protein (NP) vs 73.88 ng/mg *
741 ng/mg NP, g = 18.92, P < 0.01]. Increased
NF-«B level is correlated with decreased TNF-a
level in HepG2 cells treated with TNF-o mab (r
= 0.89, P < 0.01). The inhibitory effect of TNF-a
mab on TNF-q level is dose-dependent (P < 0.01).

CONCLUSION: Intervention of NF-«xB activa-
tion by TNF-a. mab inhibits the proliferation of
HepG2 cells by inducing apoptosis and blocking
the cells in G,/ G, phase.
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necrosis factor-a; Nuclear factor-«B; Apoptosis;
HepG2
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JE) 2 B B A 4w BB T 0 AL, VABEEE %, 95 R
I 3% (ELISA)E 2 5 AT I & 4B 22 % ) 25 90 J& 4m
o3 Fe ik P TNF-ofe 4% & G NF-xB#) AL,

ZEER. AN B IL A2 PNF-kBR ik, BIE
F L B3R (P<0.01); HepG2m i3 =
25T FTINF-0 3 5 3RS mg/L))a, I
R T A 3 T AT R(21.45% £ 4.07% vs
5.63%+0.93%, g = 10.07, P<0.01); G,/G,"A %
& T2 FR(66.23%+1.29% vs 59.00% % 1.02%,
g =10.98, P<0.01), 7 S 2m AL Yot T BA B %
7 25 J& tm AN F-c BZK-F 9] 24K T 24 #8.(59.00
ng/mg+1.02 ng/mg&x @ vs 73.88 ng/mg+
7.41 ng/mgh & @, g = 18.92, P<0.01), 53z
&P RS TNF-a Kk F 22 F EME(Q =
0.89, P<0.01), #7420 B 2R AR BV, &R
BFAE A 3 W .(P<0.01).

258 ATNF-a4uik FANF-«Bfz 5 @ % 7%
Ao, T 4% AT 5 2m B R T X8 e, m i JR) B LA £
G,/G H, FF I tm feL 35 7890 247 4).

X9 FFRE; M IREE R F-o; B F-«B;
JE1T-; HepG24H i

BiHE, PERE, WER, RI5, YT, FEARNF-«BRA
RoBCF IOV RMRISENEIN. BRENBIHESE 2010;
18(22): 22962301
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T 41 o35 (hepatocellular carcinoma, HCC) & £E %
B WEEUEYEZ R R T, P AR
DRI B g AH OGBS DRRBOE « Brodie 2k DR 2R3 B0 i 34
AL il L DR T S0 A5 22 R 3 DR TR 4 i
AR B AR, WIS T s Rk,
AR Z B BORR IR, JF 5 R R R iE
S PSRN, B IR T -k B(nuclear factor-
kB, NF-xB)& A 2 [ P 1545 i e s PR 7,
Z: 590 oG5 5 T Y, JF B R
41 o 5 I ERDN A S ). 30E RN F-ie BYE %8 i AH
KPEHCCI R AR e m Rk, 7040 M te vk
PRAE R A2 2 1) AR A FH SO iR SR B IR 7
-o(tumor necrosis factor-o,, TNF-ou)/&—FHEL 5
PEAI I T, fERPERT 9. HCCAR A TNF-a
FIEWI T, RAEVES BTTNF-oifi] 2 5 -4
Maa Az, MU RIS AT N Lo
5 INF-«BHEAT /& i, JEAERSME IR
HepG24I Mok, 25 T A RIS PLTNF-o B 78 FE BT
R, BhASWELAN Mo T A0 B AR AHAS 4L . NF-xB
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FITNF-a281k, IR AP TNF-o T TINF-x BiF
A 38 4% 5 Hep G2 4H g 484 Bt 114 5% .

1 SRIRSE

1.1 ## AHepG2AT 4 fIbk, gt EE ALY
B R A R A F 44, LEAF™ Purified anti-
human TNF-o 51 52 P& (BioLegend, 32 [E) H
R DA A 7] RPMI 1640 K i /4 1L
iEETHyclones 7l 0.25% 48 FIEAW . &
R R (100X) . L-A R BLHZH (100
X)) TR Eh . — . Annexin-V-
FITCHT KR & ML . RNaseAX
Triton X-100. 400E4% & A5 40 0 iR A 3
W& BCASEFIREN A& A HRA
RAEWH ARG WA T; ANF-xB ELISARF &
(Cusabio, 3 E)Ig H s AL AP H ARG R A
#]; ATNF-oo ELISARIIIA T & (ADL, & H)H
B b Ay TRERARAT A ).

1.2 7

1.2.1 ARFLLLR 5 ERNAK & 14£2009-03/
2009-12F A Ji5 7 6 9 1 bR A%, % 5 5 id
X U, B EE RN 55 41 2 L3040, REAY£0200
mg, 2B A Y Ok JRUR M I, AL
F--85 CUKFIRA7 % . BUFAIZI50 mg® T &
RNAMA) 2, IIATRIzol RN A#E
(Gibcos 7)) 1.0 mLAJ 3, S, e, LEEE]
% FRNA, 60 °C, 10 min. fEUV2201 84 4p )
HEHFE VT FI B A 160 FIA 5 (H, FLZ1.8-2.0.
1.2.2 B4 g4 &Fk B a B £ RT L
FREUHZH 2350 mg, BY AR 40 /N ) 2 2300
BT EEKFE AT, P e E o
55 20 0 5 £ 1 il B KR 1R A U B AT
i, ik EE N NS 24 & 4L A1 3000, vk
W AIK, RO a R LI, IS
PM SF (140 fu Jit 85 R FIA, 7235 ROk G
IAARFIB, FHRGES, vk, BOJEB % L,
IEI A& A PMSFI k% AR, & RE
RE UK IE30 minfE, B0 RS RIZE ),
B85 CUKFATRAE & H. DL BRI ity
LI AE VK k4 CHEAT

1.2.3 #fR3E3x B 240 Hep G2 41 L 5
I, LLSE AR IR 100 mL/LAG - 1ML« 100
KU/LE#HE. 100 mg/LEER £ M 1% L-43 7Bk
JZFIRPMI 16405575, fRiFR5c¢H)E37 C, 50
mL/L CO, ¢ 100%% FERIZ& A1 N 5%, & IALAR,
RO 5 A A I 1 48 P AT S0 R 4t B o) A o

A7 B A 5

B 9 R LB T -a
(TNF-a) 2 —#F 5
K MmpE T, £
& HAT X . HCC
& A B TNF-ok ik
W RA G, Kk
A~ TNF-0%e 477 5
5 g g R, H
Wk A AR
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AHF R AT AN R
B P LR P Y
NFE-kB# 472 &
2, F ARSI
F<HepG24a itL#k,
2T R B R R
TNF-o % % %3t
1K, 3h S ILE da e
A A= B B Bt AR
F 4. NF-xBAe
TNF-a &, 3R
2 TNF-oF
FANF -k B #& 4L i@
3% 3 HepG2 48 it
78 69 v,

Prai A A, R B3N AL, HUATNF-o i
BEPUA, Rk sS 0.5 0.05 mg/L 34K, Xt
FEALARINATAT2549). 48 hm e 40 it 4% 11
1.2.4 4@ fe ) B i Al e 3 Ak BOR B0 K30 40 i,
VAL % A 10°/mL, LLAEFL2 X 10740 fa Bz
TFofLE IR, HREFR24 hfiG 37 L REFRIE, A
TG FIRPMI 1640357724 hif 40 g 4 1 7] 25
1, SR 5 M S N 250 56 A B 92 562 mLigEAT
F5F%. 48 hJa LL0.25% e a1 e Ak S S 4 i, 25
£>1 000 r/min X5 min, 3% i, PBSYLE 4
20k, LA (-20 °C)IF700 mL/L ZEE2 mLJH &
(4 °C, 72 h). &1 000 r/minX 5 min, |25 [H 52
W, PBSUEE M2 K. 740 e iE Hh i1 mLAit
1k P E (propidium iodide, PT)VE & 4 (k12 =
#490.25 g, Triton X-100 0.75 g, PI1 0.025 g, #%HE#
FR1#0.005 g, W#E/K250 mL), 4 “CEEHCE 30 h.
11300 H 4 #5149, LL488 nmitl K Ak e AL
K, Macguit¥ #7340 i JE I 23 A
1.2.5 ga A 8 T 4aml . BORH 30 K 01 4 i, 3 4 4m
SEEA10°/mL, PLEEFLS X 10°4H i 2 b T-244L
BAFRAR, WG FR24 WG 3 LRI, RN
T 21564505 mLkLLERE IR, 48 hJia Wl #4L
AR 308, PBSUEGRAI 24K, LL0.25% K
T O A0 T Y ) B I, 0
1000 r/min X5 min, 3+ _Li%, PBSYESAI 21X,
75 bi&. INA195 pL Annexin V-FITC4E & (1 X)
BREEM, FNAS puL Annexin V-FITC, %
FIRA], EiR(20 C-25 C)BELIF 10 min. 2.0
1 000 r/min X 5 min, 7+ F3%, 1A 190 uL Annexin
V-FITCZ; (1 X)) F 41 M. inA10 pL PI
Pty FIIRA), VKRG IBCE . 1 R4
FRASCHEA TS 434
1.2.6 @Rl e HONHE AR R I 4 i, I % 4 i
B M10°/mL, LAEFSL2 X 10’41 e hh T oL 4
FERR, O FE24 hiJE FT R IR, AN
T2 mLiE TR IR, 48 ha W & 4L
PR FRM, -80 CORAF# H. 4l APBSIEVE2IX,
FH 4t M) S 4 T 2500 P, 1000 r/min X
5 min. ¢ BIEW, BT AM0UTE. LA R R
15 2% A ) v B TR R A MR B
PABCAVEMN & #% 8 RIS
1.2.7 NF-xB&E &5 #: NF-xBif Il & #%
TransAM(Active Motiffefit) (1) F ARt B B4 T, H
Dy ik FEALINGE A S 30 uLAT10 pLgn %
T EFIUR, gl fu e f# i (cell lysis buffer,
CLB)20 pL. FHPEXFEFLH IN2.5 pg JurkatiZ $EHL

YR REF120 pL CLBH, = A 4L 220 uL
CLBWAA. brdfEALH IR IN20 nL #2402 1 FP50
BP6S, G B T RGP ERFEL h
FFFLUAPESRIE200 uLPE3 k. SRJEIMA100 L
FENF-«BHUA, 5 E =W A1 h, # LAk
PRM200 pLPE3 k. BEALIN100 pL HRPES & 14T
i, BHUE EFEES h, DIESR200 pLit4d
W BRFLIN100 uL 7], =i E2-10 min, 4L
INZAEI100 pL, W TEA ysonn L, HRAFEARAE L TT
A ER L.
1.2.8 TNF-ouR M 52 I 2 a3 IO 5
FEE TR DIBC AL &, I H AT FAFIB LA
50 & 1ECHSGE EBCA TR, BUE ARAESL 10
uLH9 g/LABEER KA RE 21100 pL. FEArdE %o,
1,2, 4,8, 12, 168120 pLjn 3196 LA FIbRtE i L
i, B de i LA LA bR o it AR0RE R 2 2220
L. FERERE SR BE IR S, D0 M A RURE it BIA
mn AL, IbRHE AR R 220 pL, - FLIA200
uL BCA TAEM, 37 “C il &30 min, 7E Bk HT{X
1578 nmAbill e HAME, $ebriEdh 2t S d rHk
JE. FFEHZA) 3% Rt i H TNF-ouK T 74 44
BRAE U5 ET

Bt A Hdi Limean+ SDFE R, £
AT B LB SR AT 7 22 S PERL B8, 7 ZEAH
ST R A 90 B 5 2250 T, F Stata7. 048714k
PR BEHHE, AP<0.053 78 ZE A Gevh2 = X

2 R

2.1 AR R B RNAZKF FoeNF-«cBR
soir AL AR L, AHCCAIZE
RNARIEACT (LR B 22 v i i B T 4141
SRNATL ) B BACT B 5 193 i (non-HC C)
ZUP<0.01, K1A), BEIEA L P AAAEE 2 (1)
INBEAL TS 1 A2 PN F-k BRIAZKF,
DA TG JHF 20 23 ) LR B VT A, i 4 5 0 55 4
NF-k B#IAZ 52, MAINF-«BEL IR KL
S5 L3 65 (P<0.01, E1B); W AT RNATH
HNF-k BILIRJE, 4 2INF-« BRI K455
35 b = T I 412 (P<0.01).

2.2 TNF-a 3 FFxtHepG2 A M ed % h LA
[ L TNF-a . 47(0.05. 0.5+ 5 mg/L)TER )5,
Hep G241 iy A I AR AR T 0B (R 1, K12). i
UG /G 4 i L A1) B A8 v 10 A, HO SO
FIRHAGNE. B PPOR N, Gy/G, W ELHITT
i, LS mg/LI 5 5 (P<0.01), 1M SHA L TE i &
MAZ (P>0.05). £20.05. 0.5515 mg/L TNF-a 541
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A 120 B 120 b B1 AFESEBRYE mizAz:

MO BRNARNF-kBR A& D RATE AL A
100} 100} BTk, A: HMRNA: B: T RMATNF-a#t
@ 801t L_\ 801L NF-«B. "P<0.01 vs non— ﬁ‘+%ﬁ" T A AL B
> g HCCHL NFE-kB# 46, {248
< 60; £ 60] S AR I K A
= o A, M S
= a0 i o40f A2 5 B B,
5 b = [ T LTNF-a it 4k
=2 20} B T K AR %

AT IR 05 77

HCCZH non-HCCZE HCC4H non-HCCZE

RE(mg/L) G/ G LR (%) 9B SHALEXR(%)  ¢fE

RE(mg/L) TNF-alng/l) g8 NF-xBlug/giZZEB) gfE

WiBZH  59.00+1.02 31.11+4.16 W  20.57+7.97 73.88+7.41
0.05 61.19+1.49 275 2624+1.89 2.68 0.05 15.42+3.22 2.03 41.81+4.08 8.76
0.5 64.42 +0.53" 7.66 26.25+3.17 2.68 0.5 758+1.08 5.11 17.24+9.26° 15.47
5 66.23+1.29 10.98 25.03+2.95 3.35 5 1.30+£1.53® 758  4.60+1.87* 18.92
°P<0.01 vs WIBLE; P<0.01 vs EREE. 2P<0.05 vs WHIBLE; °P<0.01 vs fERESE.
TxBFIRE LG EA RN, BF)z
A S NF-« BRETH 15 VF 22 40 i IR 1~
WREmg/) FHEETR% 9B PlE BRI R, 25 40 85 - 5 0 TR,
XOREE 5.63+0.93 A HAAEH T4 i 5 kDN A I, 5350
0.05 8.93+2.49 2.10 >0.05 @E’Jﬁﬁi?’i}% %Mﬂﬁéﬂiﬂ@ﬁh TFE%L'?H}E@EPNF-
0.5 10.27 +2.44 2.96 >0.05 .
B 1R/ B A inhibi B, IxB
5 21.45+4.07° 10.07 <0.01 RBRILIRD, HAECBHIHIP 1 (inhibitor kB, 1xB)

°P<0.01 vs Efth4H.

YEF G, fEDNAZH J5 B (F12) w] WL B S 1 0 Tl
I, HBETNF-o L0k B2 138 n, Hep G241 i
PR 1 L R A o 2 38 5 18

2.3 TNF-o - #3% S HepG2 48 # A T TNF-a 2851
YEFJG, Hep G241 L T2 B 38 hn, RINF &
W IE(R2). Bl FPUAR RN, 140 f Lb )
HIIE EFF, 5 mg/LIN K ) 5 5 (P<0.01), (HH iK%
W PE TR WGt 24 = X (P>0.05).

2.4 JA 25 ENF-xBFTNF-a#9 &% 54 TNF-a.ff.
PUVER A, HepG24H f 2214 [FINF-k B 2. FEAIK, I
S IR AR (R 3). Bt 25 A FE 3 o, NF-
kBACPIZ T AR, LS mg/LIN #1K(P<0.01). H
P RS IR TN F-of 0 B AR X B2, 5F
SEIRFEROBINE. BT 29 WIREE I BE I, BR R
TNF-oui B 7 PG, BLS mg/LI i (353). NF-xB
K- 5 TNF-o 2 1IEA (= 0.89, £ = 9.22, P<0.01).

318
NF-kB2&—Fl 65 F e BR R (R B SE DA [ 14 50
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YRR R AT 2R IGIRES, (HAE 3 40 i NF-x B
Bom. HCCRAERBRAZHEA . 20z
M B AiE, o A R 2 2 HBV. HCV
J&GL. FIEHCCHE H90%EHBVIE Y, HBVEL
HC VI FFELEGY, 41 MK S8 M 90 5 BU
Tk, &R 8 R IR I LT R AR
IR A%, 28973 75 B AL BE N F -« B IA Al H:
DNA4; G RE S8, JBAINF-«BS % SHCCK
2R B IAR R,

E 40 P NF-x B SR LR N 5
IxB&5 4, U224 T H2 02, W
FEE O 5, IkB R AR AL I PR A%, NF-
K BIZE AR 5 B 5 I AN S [« B
Sy ahify, WL RIE, NF-«BLEN i 5 A
T R LR A . AE SR I o B T 4
g A2 i A, NF-x BRIZKSF R sy, 2T 40
M AR PR, R Rk 3 B B B T IR 6 R AL
FE 40 M A A AR I, HLRE PR IR et R
HCC/&NF-xB ik I8, NF-xBR] 245 141 iy
(P AR I, o B R AT Tk I T e e 4
R AR, W] DN BAE FHE &k A2 R R b ()
gﬁéﬁi}iﬁ[ls’m].
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@ 7 [1Debris File analyzed: DNA.013 [1Debris File analyzed: DNA.031
u r] fﬁ'ﬁ'fﬁ‘ A Aggregates Date analyzed: 17-Feb-2009 B Aggregates Date analyzed: 17-Feb-2009
AL WA ClAggreg [JAggreg
=AY A, H Apoptosis Model: 1DAOA_DSF ] B Apoptosis Model: 1DAOA_DSF ]
Fok A J't 1& , < mDip G, g:;lglzls 'lq(/)[;eéol\:fnual analysis §7 EDip G, II;?;Z:S %36(.)()'\:;1“%' analysis
~— - = i . . 0 i . 3 (]
LA — Tk S .g!p SZ Dip G,: 58.85% at 38.42 .B!p SZ Dip G.: 62.86% at 40.42
& LA &IDip Dip G,: 13.54% at 71.10 XDip Dip G,: 9.26% at 75.53
N Dip S: 27.61% G,/G,: 1.85 o Dip S: 27.88% G,/G,: 1.87
FRANE. 5 %CV: 7.48 59 %CV: 6.17
€ 8- Total S-Phase: 27.61% € Total S-Phase: 27.88%
El N Total B.A.D.: 2.56% 3 Total B.A.D.: 24.57%
Apoptosis: 1.86% Mean: 25.74 §— Apoptosis: 13.04% Mean: 7.13
Debris: 9.06% Debris: 42.55%
=} Aggregates: 0.72% Aggregates: 1.28%
&7 Modeled events: 8702 o Modeled events: 8347
All cycle events: 7704 S All cycle events: 4064
Cycle events per channel: 229 Cycle events per channel: 113
RCS: 2.035 RCS: 2.371
(= o
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Channels (FL2-A-FL2-Area) Channels (FL2-A-FL2-Area)
C [IDebris File analylzed d D{\lA.OZbl 2009 D [JDebris File analylzed(:j Dll\lA.03|322009
A t Date analyzed: 17-Feb- A t Date analyzed: 17-Feb-
i Model: 1DAOA_DSF i Model: 1DAOA_DSF
o | mDipG Analysis type: Manual analysis S moipG Analysis type: Manual analysis
€7 moipG, Diploid: 100.00% 5 | @ip G, Diploid: 100.00%
Di 52 Dip G;: 64.14% at 39.94 Di SZ Dip G;: 67.70% at 39.81
&IDip Dip G,: 8.38% at 74.05 g | BDip Dip G,: 4.70% at 75.57
o Dip S: 27.48% G,/G,: 1.85 < Dip S: 27.61% G,/G,: 1.90
5 7 %CV: 7.42 5 %CV: 5.91
€ Total S-Phase: 27.48% == Total S-Phase: 27.61%
3 Total B.A.D.: 12.23% =R ] Total B.A.D.: 24.44%
§— Apoptosis: 9.29% Mean: 7.20 Apoptosis: 12.90% Mean: 7.14
Debris: 26.20% g Debris: 44.71%
Aggregates: 1.35% Aggregates: 1.58%
o Modeled events: 6268 Modeled events: 8614
S All cycle events: 4111 S All cycle events: 4012
Cycle events per channel: 117 - Cycle events per channel: 109
RCS: 7.559 RCS: 7.842
(=R o

0 20 100 120

40 60 80
Channels (FL2-A-FL2-Area)

2 RNEXRELHIEREHepG2ARE RN, A: 0 mg/L;

HBVHIHCV [ 18 11 1F 82K 4 5 -8 & 2E
KEANAEY), HBxAgEEif dras-raf-mapi¥
3 % S NF-x B, 1ITHC VAZ 08 (A A Rl i
HTNFZ A% [ FILTBZ AR5 5 Wi NF-x B, il
485 5 JFF 98 993 B 10 JFF 40 B A 0 O, ik T
AT 59 B R FH A% B I A N F-« B, {2
SR RE S, A0 R [ SRR A R A B
I3 1 K G R 4 U NF-x BRIA ) i 1 15 % AT
4128, HBxAgBHPEJ 41 231 i i S A% 35 47N F-
kB, MHBxAgMI P21, NF-«BX .
i, £ PCDNA3-1-HBX# 5 4 AHCCA fukk
HCC-92040, NF-icBA] 75 41 1 i ot B,
i W HBX A gt BTSN F-x Bl HLAL 7% 2 0 40 i
R0 AW I N T 4128 B 55 4L 2 4 R
E AT BINF-«BIE 1, Fs A28 & T 5%
AR, 1 L9 41 N F-c B1E 50 28 08 5 95 40 i A
KA.

TNF-o b AR REALIE A 20k, 2 2hE
WA e A, HAT 2R A M. WA IINF-«B
REA I 40 B i R T, 8 R & I R v R AR 4
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