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[ABSTRACT] Objective: To explore the association between polymorphisms of NF-kB1 and NF-kBla and the risk of hepatitis B
virus-associated heptocellular carcinoma (HCC). Methods: The genetic polymorphisms of NF-kBl and NF-xBla were detected
using restriction fragment length polymorphism-polymerase chain reaction (RFLP-PCR) in patients with the hepatitis B virus-
associated HCC, patients with chronic hepatitis B and healthy controls. Multivariate Logistic regression model was used to
assess the association of the age, sex, smoking history, alcohol drinking, and site of genetic polymorphisms with the
susceptibility to HCC. Results: The frequency of NE-xBl (ATTG2/ATTG2) genotype was significantly higher in HCC group
than in healthy controls (odd ratio [OR] =2. 21, 95% CI 1. 25-3. 88). Compared to the people who carried NF-xB1 (ATTG1/
ATTG1) and NF-kBla (AA) genotype spontaneously, healthy controls who carried NF-kBl (ATTG2/ATTG2) and NF-xBla
(GG) genotype had an increased risk for HCC (OR=2. 94, 95% CI 1. 03-8. 44). Chronic hepatitis B patients who carried NF-
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kBl (ATTG2/ATTG2) genotype had an increased risk for HCC (OR = 2. 31, 95% CI 1. 22-4. 38). Multivariate analysis
showed increased risk in male HCC patients with chronic hepatitis B(OR=2.01, 95% CI 1. 19-3.41), in those who carried NF-
kBl (ATTG2/ATTG2) genotype (OR=2.17, 95%CI 1. 23-3. 85), in those who had a smoking history (OR=1. 79, 95% CI
1.04-3.07), and in those who had a drinking history (OR = 2. 58, 95% CI 1. 50-4. 43). Conclusion; Genotype NF-xBl
(ATTG2/ATTG2) is a risk factor of HCC, and it has a synergistic effect with NF-kBla (GG) genotype in contributing to

hepatocarcinogenesis. Smoking and alcohol drinking are also risk factors for HCC.

[KEY WORDS]| hepatocellular carcinoma; case-control studies; NF-xB1; NF-¢Bla; genetic polymorphism
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Fig 1 Genotypes of NF-kB1 in controls, patients
with hepatitis B and HCC by RFLP-PCR
2:100 bp DNA ladder;6:NF-«Bl WT ATTG1/ATTGI genotype;3.
7:NF-kB1 heterozygote ATTG1/ATTG2 genotype;1,4,5,8: NF-kBl
polymorphic homozygote ATTG2/ATTG2 genotype

B 2 NF-xBlo BYl =¥ B ik & 3
Fig 2 Genotypes of NF-kBla in controls,
patients with hepatitis B and HCC by RFLP-PCR
7:100 bp DNA ladder; 8,9:NF-kBla WT AA genotype;1,5: NF-kBla

heterozygote AG genotype;2-4,6: NF-kBla mutation GG genotype
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Tab 1 Association of NF-xB1 and NF-kBlo genotype frequencies with chronic hepatitis B and HCC

. Control Control vs CHB(=150) Control vs HCC(n=150)
Genotype T -
(n=300) N(%)  Adjusted OR*(95%CD P N(%)  Adjusted OR"(95%CD P

NF-«Bl

ATTG1/ATTG1 94(31.3) 18(32.0) 1.00 30(20. 0) 1. 00

ATTG1/ATTG 2 136(45. 3) 68(45.3) 0.96(0. 61-1.53) 0. 88 65(43.3) 1. 30(0. 77-2. 20) 0.33

ATTG2/ATTG 2 70(23.3) 34(22.7) 0.92(0.53-1.58) 0.76 55(36.7) 2.21(1.25-3. 88) 0.01
NF-kBla

AA 104(34. 7) 62(41.3) 1.00 59(39. 3) 1. 00

AG 132(44. 0) 38(25.3) 0. 47(0. 29-0. 77 0. 00 47(31.3) 0. 58(0. 36-0. 94) 0.03

GG 64(21. 3) 50(33.3) 1. 35(0. 82-2. 22) 0.24 44(29.3) 1.18(0. 69-2. 00) 0.55

#; Adjusted by sex, age, smoking and alcohol drinking. CHB: Chronic hepatitis B; HCC: Heptocellular carcinoma

& 2 NF-xBl 1 NF-xBla &5 AR SFRMEREL EFERX R
Tab 2 Association of different combinations of NF-xB1 and NF-kBlo genotypes with chronic hepatitis B and HCC

Combination of genotype Control Control vs CHB(n=150) Control vs HCC(n=150)

NF-«Bl NF-«Ble (=300 N Adjusted OR* (95 % CD P N Adjusted OR* (95 % CD) P
ATTG1/ATTG1 AA 26 20 - - 11 - -
ATTG1/ATTG1 AG 46 9 0. 25(0. 10-0. 63) 0. 00 9 0. 45(0. 16-1. 28) 0.14
ATTG1/ATTG1 GG 22 19 1.16(0. 49-2. 76) 0.73 10 1. 01(0. 34-3. 00) 0.99
ATTG1/ATTG2 AA 50 29 0.75€0. 35-1.59) 0.45 29 1. 19(0. 49-2. 86) 0. 70
ATTG1/ATTG2 AG 57 21 0.45(0. 21-1. 00) 0. 05 21 0. 68(0. 28-1.69) 0.41
ATTG1/ATTG2 GG 29 18 0. 81(0. 35-1. 87) 0.62 15 1.09(0. 41-2.93) 0. 86
ATTG2/ATTG2 AA 28 13 0.57(0. 24-1. 41) 0.22 19 1.50(0.57-3.91) 0.41
ATTG2/ATTG2 AG 29 8 0.35(0.13-0. 94) 0. 04 17 1. 16(0. 44-3. 06) 0.77
ATTG2/ATTG2 GG 13 13 1. 30(0. 49-3. 48) 0. 60 19 2.94(1.03-8. 44) 0. 04

4, Adjusted by sex, age, smoking and alcohol drinking. CHB: Chronic hepatitis B; HCC: Heptocellular carcinoma
& 3 NF-xBI #l NF-xBlo £ 45 HBsAg PR R & AT EZ BHIX &R
Tab 3  Association of NF-kB1 and NF-kBlo. polymorphism with susceptibility to hepatitis B virus-associated HCC
Genotype CHB(=150) HCC(=150) CHB »s HCC
[N [N Adjusted OR*(95%CD P

NF-«B1

ATTG1/ATTG1 48(32.0) 30(20.0) 1. 00

ATTG1/ATTG2 68(45. 3) 65(43.3) 1.41(0.79-2.53) 0. 25

ATTG2/ATTG2 34(22.7) 55(36.7) 2.31(1. 22-4. 38) 0.01
NF-«Bla

AA 62(41. 3) 59(39. 3) 1. 00

AG 38(25.3) 47(31. 3) 1. 36(0. 76-2. 40) 0. 30

GG 50(33. 3) 44(29. 3) 0. 93(0. 54-1. 62) 0. 80
NF-«xB1 (male)

ATTG1/ATTG1 33(30. 8) 23(21.5) 1. 00

ATTG1/ATTG2 48(44.9) 47(43.9) 1. 32(0. 67-2. 62) 0.43

ATTG2/ATTG2 26(24. 3) 37(34.6) 1. 82(0. 86-3. 85) 0.12
NF-kBla(male)

AA 45042. 1) 40(37. 4) 1. 00

AG 23(21.5) 33(30.8) 1. 62(0. 81-3. 26) 0.17

GG 39(36.4) 34(31. 8) 0. 95(0. 50-1. 81) 0. 88
NF-«BI (female)

ATTG1/ATTG1 15(34.9) 7(16. 3) 1. 00

ATTG1/ATTG2 20(46. 5) 18(41.9) 1.61(0.51-5.09) 0.42

ATTG2/ATTG2 8(18.6) 18(41.9) 4.04(1. 14-14. 30) 0.03
NF-kBla(female)

AA 17(39.5) 19(44. 2) 1. 00

AG 15(34.9) 14(32.6) 0.94(0. 34-2.61) 0. 90

GG 11(25.6) 10(23. 3) 0. 85(0. 28-2. 64) 0.78

2, Adjusted by sex, age, smoking and alcohol drinking. CHB: Chronic hepatitis B; HCC: Heptocellular carcinoma
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Tab 4 Multivariate regression analysis of factors

independently associated with risks for HCC

Index B P OR(95%CD

Age 0.02 0.19 1.02(0. 99-1. 04
Sex 0.70 0.01 2.01(1.19-3. 4D
Smoking 0.58 0. 04 1.79(1.04-3.07)
Alcohol drinking 0. 95 0.00  2.58(1.50-4.43)
NF-«B1

ATTG1/ATTG1 - -

ATTG1/ATTG2 0. 25 0. 36 1.28(0.75-2.19)

ATTG2/ATTG2 0.78 0.01 2.17(1.23-3.85)
NF-«Bla

AA

AG —0.52 0. 04 0. 60€0. 37-0. 97)

GG 0.18 0.51 1. 20(0. 70-2. 06)
Constant —3.33 0. 00 0. 04
3 W iR

JF 9 B4 2 A R P a8 A B A B TR 26 G [ A T A it
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& W6 e ¥ /N (OR = 0. 25,0. 35), NF-xB1 %€ 48 #l
(ATTG 2/ ATTG 2) 48717 & 78 i 21 rp (9 451 58 B 8
FHERER R4 (OR=2. 21,95 %CI 1. 25~3. 88) , #E
2 DR R A S5 8 19 XU L BT A R 8 4 2 1 n
T 2.21 £, # /R NF-«kBl ATTG2/ATTG 2 J& K A ]
AeJE I — A faR R R . NF-«Bla AG FE K B A7E fi
FREXF BB 2H 5 98 2 =z IR A7 AR ge it % 22 5 (OR =

0.58,95%CI 0. 36 ~0. 94) , [R if 47 £ H & Logistic
[FE M & B NF-kBla AG 5 AA JEH AT
L o IR ) 16 I P /N COR = 0. 60,95 % CT 0. 37 ~
0.97) , $&/8E T B IR — DRI R 2

TEVEAT NF-«Bl 5 NF-«Bla £ &M 5 BEA 5
Mrivk & Bl NF-«Bl 28 48 8 (ATTG2/ATTG2)
NF-kBla 224445 F GG ARz L s 485 77 H o
— PR AR RS KA HCC A FER M 85 (OR=2. 94,95 %
CI 1.03~ 8. 44), i B =35 Z Al AE 76 U WA H . B AT
{14 ) iF 28 A8 B 25 B 5 8% HBV 18 P e 5 & A4 P9
DU R 41 A Xif BRI 5% & B4 7T NF-«Bl ATTG 2/ AT-
TG 2 BP0 A f8 i 09 75 B PR & ATTG 1/ AT-
TG LR BN A 2. 31 6% WAT R A 2R, 4T
FEENRE R RRE B LBl 2« 1~5 « 1, H bk
PERHEAT 53 2 53 B K BLAE Lo Pk N th 47 NF-«Bl
ATTG 2/ ATTG 2 F& PR B )4~ 1 8 98 04 78 B o 2 P
A BIHEAT H 1Y 4. 04 %, Z N ER Logistic 1115 5347 45
SR R B KA R R R fE B R &R, A
FE R NF-«B1 & Az 28728 I H ARG ) H 3 2 o
BB  GA S Z R R4 R —3,

HBV i 35 8% L A B A 2 JH-98 19— A 37 fe 86 [
. HBV M2 8% e 2 F 98 & A 16 AL a0 B oA Ok 2 0
BEAURL AN M2 VE T 90175 5 A MRS AL 25 5. Lin S0
KER HE BRI MyD8S 2 1 I 1B #% i 6t 9% 3% Jin
NF-«BL B3 M I 36 T HBV Sw s & 6l AiF
FER I NF-«Bl €728 B (ATTG2/ATTG2) ¥ T 1
JHF9e B4 JRURSS: o AT RE IE J2& 5 R 28 48 1) NF-«cB1 17 P A4S
B H Rk R R R N BEAR L 1 HBV k25 i &2 1,
15 HBV 9k 8 57 2L X5 JHFE 18 A 4 . DT B 25 5 1
JH

25 BT AR TR ST R NF-xBL Al NF-xBla 2 [
Z X HCC & AEAFAE—E 15200, #2278 NF-«B1 il
NF-kBla 5 K 2 851 & 2 B AR I 15t 1 2y Itk i) B
BN X T HCC 1Y & A K £ B 1 O 55
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AL WA AT I AL e, FRATT R g
K HBV (145 PR Y A 2 e 0 — > fa B X &R L 78
A5 HT 48 FIURE 5 4 9 £91) %o BECRIF 9 Bof o B 6 4T I 46 o 1
S e R 2R HEATRIEY L R R 6 s AR T R 2 R
IR — A EEE R, A M — A th Z 3L
BT AL RIVE 0 L 5 B KA A it L e B 2
MIEATORSE .
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with hepatocellular carcinoma risk among chronic HBV patients[ ] ].
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