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* BEFURI -

HARANR-10 ZEK) 3 MNEBREFRES ARS8
1 Z R B R 5 RORERE BT AR St 2 A
skIE b2, MBS, TRt
(1 EITREASE PAZR:, fRd E] 361102; 2. 8 H M@ LR E 1 ERE, &
& 17 361015; 3. EITRZAFJEiBfe, fEd 1] 361004)

WE. NERAMMAE-10 Cinterleukin-10, 1L-10) FEF AL TR 2 AP (single nucleotide
polymorphism, SNP) 518 Z BIJT %7 85 (hepatitis B virus, HBV) Y5 J8REFE FE RIAH5C
P, T 212 BRI NBRERFRA G4, n=151 %) b, SEEFRA ORI, n=61
%) 1 HBV BYes, X 1L-10 ZEH) 3 4> SNP A7 g A7 R0 Y, PR A, JER Y
B B BAAE PR ARLIRI AR A3 A 26 5 EROSTIBAR AR, I LIS AR T % SNP A7 s 7E B ZELIA] 1Y
AT, GERLELIR: (E rs1800871 7 s b, X HE 45 9 {91 28 ) S o7 6 DRI R 0 A 2 S
(p<0.05); 5 AA REHFHEFTZE AL, AG. GG Fl AG+GG [ 45 & 4 iF 5 FE AL Y EU A
Et. Codd ratio, OR) 434>k 2.410, 4.238 1 2.734 (p<0.05). 7F rs1800872 fiis5 L, XTHEZH 5
o3 191 2HL 1) S5 7 DR AT 2R 43 A1 22 57 i 3 (p<0.05); 5 TT JE R B 7 # AH Lk, GT.GG Fl GT+GG
JE R AU 5 2 R B FEAL K OR 4390 2.270, 3.202 #1 2.438 (p<0.05). 7E rs1800896 17 fi
e B ZE RO FE ZEL P 85 A5 ERRT i R R AR 73 Af 22 S S AN B2 (p>0.05) 0 %) R ZHL A5 451
AT A R, A-G-T. G-G-T. G-T-T HLA5 A4 1y 3 48 0E 5 B AL ¥ OR 435l 8.717,
1.670 1 14.436 (p<0.05). Zx b-wJ%0: 1L-10 F[H rs1800871 fi7 i L) AG. GG. AG+GG
BRI ANSEN R G A2l HBV Ja REH ALK SR K 3R rs1800872 fi i B GT. GG.
GT+GG R RZFELL LA G RIE AL HBV Jim AAE AL I SER K 2K rs1800896 iz 53 %2 451
LY HBV JG SO B ALK A A-G-T. G-G-T. G-T-T /&&K¥: HBV J& & T H &

R %= .
RERHE: BRI RO AN R-10; AN RARTR
HE3HKS: R512.6+2 XA ES: A

18Pt e (HBV) G AR 2R K 3=, AR Y] HBsAg
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B A 5 1) B A XS 2 3 v B e 184 HBV IR L2 iy — AN E R AL AR ]
B, AT, SERAE 2.4 08 HBY RIS, 181 HBV RS AU Fl I 68.6 /1
@, HAT, &EHBV RHPUE (HBsAg) #1458 N HK 10%, PAtit&E, SEZH
1.39 12 HBV #4175 B, i1 H AT S A IR QA2 2 B 1k HBV M7 5%, Mtk
A KBS TE HBV JRY AFE, I B AT AE BT RO AT 25 7™ 0 F S, el B A
SMATETE HBV B F A 0 HERR (K R 3%, I B A3 R I 1)~ 00 it DA sl 71 B 0 RORE (R R A

PAFEIIRF SR, HBV FIfE £y 38) 518 1k HBV Y5 1 AR A4 R A ool — I
FEh E DU NBE AT s 6 BRI S0 7R, 4B/ 3210 Cinterleukin-10, 1L-10) X%
A MRS HBV 1R 23 1sgm 1, A28 IL-10 ZEFf T 1 54k | (1931~932),
Hi 5 MM 4 AN A IL-10 WL T sk, B0 (NKD dHfRsE
G PERIZE, ANHIIE R AN T mRNA [IFRIE,  ATMEIE 5 R & OB, 4k
AR P 28 S 5 6 M SRS 1L-10 F55 TR B0 X AT 7E B A% AR R 22 A5 PECSNPOAYL AT,
LA IL-10 FERAESEIGTE, BEMTRW IL-10 MI& . KEFFEW IL-10 K%
DS ZMHNEGR, gt SR B TER AU 28 . RSV 28 85 B e 0 0 238
29I A R0, fHIL-10 B 2 AV R S 518N HBV JERGY 5 (5 A O¢ H Al
WAMRIEIRIR D, A Rt — S0 T .

AWFFEEET 212 2R R R4 OO IRZ, n=151 i) A B EZIH A G4,
n=61 %) [ HBV /4%, WA IL-10 FE P HZ K 3 4> SNP fii i rs1800871.
rs1800872. rs1800896MTFEAT KK 4384, Z3#iT IL-10 B K 2 AW 5181 HBV IR YL 5 2 REFR %
MIAHDGHE, DAIME R IR R HBV A E U I ERE, v HBV & i AT i) T510575 i fek e
(R 3E AR (T R SR AR 2 3 Ak

1 BRLE A%
1.1 Rl 5 HER kg

RPFFCAE LT TR IR i L BB 212 %48 HBY e, JoHs Dhabum
TrEE I 2 SRR AN, BFEA RN NKRAE A : % I57E 20~79 % 2 HBV DNA
=107 copies/mL; BEAERCAT UM #5697 0 . HERAGAEN: IR 455 5 a2 i Om #9407
SrIFRRIE HOVIHIVIA, ST S5 (AT A, A R B3 T METAVIR R 4050

AT TR YA 7 SR JOE 73 S KT RAETE BIEE VR AO~AL 1) 8 58 SUNR NS



VERF 2 83, MERIRAL: K9P0 A2~A3 B € SO P R BB R B3, hT
B, GIEIRGIH . AT LT AR & GiVRERE ) 2R ErE
BB Y OB R (R o S T TR (1077 SO R Vi SRR AT 2 SRR SR A5
I BERE HIS R GEE b H i 1SR AT 9% HBV L5 B

1.2 ZEFRRW

X NG ) B8 AEHE NI 70 2 H WO R LA, R I AE S BL 4000 r/min 250> 10 min
L2337 AN L2 P, F7E-78 "C R Ak AE . & Magna Pure LC 2.0 1857 & (1% [ Roche Applied
Science A ) ML BRE 5 SREEUCIE R 20 DNA. P 35 55 47l B B0/ AR R B Fh s A s 1D o
WS IL-10 FE[F /) rs1800871. rs1800872. rs1800896 3 4~ SNP A7 st AT H: [ 43 AL, 1 pi514
Wit W% 1. FraRER &% B H P F M (Sequenom, San Diego, CA, USA) #Hfr. fE3E
DR 43 AR s i FE e, SR I 1 0o R AT 2% DNA N E f il it . hat, BERLIE R KL 5%
PIREA B AT HE R 0, fE S sE  . IRAE-F B MEs R, 2R 4 20y 100%.

x1 313
Tab. 1 Primer sequences

SNP {7 & Gkl
rs1800871 F:5-ACGTTGGATGGGTGTACCCTTGTACAGGTG-3'

R:5-ACGTTGGATGATGCTAGTCAGGTAGTGCTC-3'
rs1800872 F:5-ACGTTGGATGAAAGGAGCCTGGAACACATC-3'

R:5-ACGTTGGATGTCCTCAAAGTTCCCAAGCAG-3'
rs1800896 F:5-ACGTTGGATGGACAACACTACTAAGGCTTC-3'

R:5-ACGTTGGATGATTCCATGGAGGCTGGATAG-3'

F: EEMEGY: R BT
1.3 G

KHI SPSS21.0 B AF AT Ge it 0 dr, tHEBUR DL IME b=, A EEBER M
MSTREA 4G50 THERER IR R, IS 2 150 70 i & SNP A s (S R B . K]
B, DASCRAE. Babk. AR BRAE WA (8] 1) 22 5 ds FHARSRAT logistic BV 5 #rit 548
A FEEAPIEELLE (odd ratio, OR) A H: 95%E (5 X [A] (95%CI). iz H SHEsis 1%
S Chttp://analysis.bio-x.cn) #E47 Hardy-Weinberg “F#76 56 . 44T (linkage
disequilibrium, LD) Z3#fr. FA5H 04T, p<0.05 IR 7 7 i3

2 &R 55



2.1 HBV A< B —MARFE

iz METAVIR 2GR0} 212 ZENNBE TN B (0 SO B EREAT Y70, HAR VT 20 45 Fofs
WA R NI R A R4, n=151) A, SEEFRA ORI, n=61). HBV
A AL FEAL AT R B (R 2D IALAENE 0 70 AT AT HBV S 2 (1) 72 57 1. 2% (p<0.05);

MAEE A HBV JE K B AT fE P 2 7] 2 AN 5 2% (p>0.05).

2212 2AgME LR RO R TN D 22 E
Tab. 2 Demographic characteristics of 212 patients with chronic hepatitis B virus infection

Waiih 5 G HBV FKjk HBV K4
5 % A 7 B A c#
Xof HEZH 93 58 30.69+7.09 97 54 123 28
e 51 10 31.24+7.87 48 13 49 12
p 0.002 0.621 0.040 0.849

2.2 1L-10 ZFH % SNP AL s IS AL 5 R A

R FE 258 T 0 B YO A R B R 8 R AT ST RS 1S % 1L-10 A1) rs1800871. rs1800872.
rs1800896 3 > SNP £ pi b AT 2K 73 Y, % SNP A7 S M B K o A A W3k 3, o,
rs1800871 {7 i Ml rs1800872 A7 rid M &5 A7 J BRI A 2 43 A7i £ 7 151 2H R ot 3 2H () 22 3 2 3%
(p<0.05), rs1800896 {ir si HI 5 ALKk RIS s A AE AL [A] 22 7 AN B 3E (p>0.05). XAJD 1 B
rs1800871 iz s FH rs1800872 7 i 5 HBV J&HL 5 SAEFE BEAH G, 11 AN HEIN Y rs1800896 fir

A RIEFREARR .
7 3 1L-10 L [H SNP {37 1 S5 A37 HE [R5 Afi
Tab. 3 Allele distribution of the SNPs in IL-10 gene

SNP 47 55, eS| X HEZH Il 4H p OR(95%CI)
rs1800871 A 229 71

G 73 51 0.001 0.443(0.284~0.693)
rs1800872 T 230 75

G 72 47 0.002 0.500(0.318~0.784)
rs1800896 T 294 119

c 8 3 0.911 1.079(0.282~4.138)

2.3 1L-10 ZEFH & SNP L s I F B4 A5
LA IL-10 FE[RI % SNP A7 s 5k PR BUARAAE 5 4] AL AN A A1 35 755 Hardy-Weinberg
P (p>0.05). 13 4 Fiizn, rs1800871. rs1800872 £ st 453k [KI R £E 5755 151 4L AN kot HEL 4L 1] 43 A

7 7t % (p<0.05), rs1800896 17 i 75 Ak [K B4 77 P 2H 5] 43 A1 22 ¢ AN ¥ 3 (p>0.05) - 7£ rs1800871



Frmi b, AHETEEHA AA, BERAY GG &G HBV J& 20 H LA XU B R (OR=4.238,

p<0.05); FE[HAY AG [FFEHEm 1 R MEHE XS (OR=2.410, p<0.05). fE rs1800872 fi
b, HIERAE TT ML, JERAE GT 1 GG #n 7Y HBV J& 490E B LIRS, OR {4
43N 2.270 Fi1 3.202, ZEFEFE (p<0.05); IM7E rs1800896 £ s I, FERAHAf =7 AR

# (p>0.05).

R 4 1L-10 HE[H % SNP A3 ¥k R B4 43 Afi
Tab. 4 Genotype distribution of the SNPs in IL-10 gene

SNP {7 &% FEA Y X 2H S il 40 Ve p OR(95%CI)
rs1800871 AA 89 21
AG 51 29 2.410(1.247~4.657)
GG 11 1 12.051 0.002 4.238(1.620~11.086)
rs1800872 TT 90 23
GT 50 29 2.270(1.188~4.336)
GG 11 9 8.905 0.012 3.202(1.186~8.641)
rs1800896 TT 143 58
CT 8 3 0.925(0.237~3.608)
cc 0 0 0.013 0.910

2.4 1L-10 FEH & SNP £7 55 SRR A 4T

iZ FH SHEsis 7E £kt /L /it Chttp://analysis.bio-x.cn) % 1L-10 JEEIf7 SEATIESIA
AT (BRACT 0.03 AR T M ZE 57 ), R g R RoR, rs1800871.
rs1800872. rs1800896 3 > SNP fi7 s [ f7 fEZE B A4 (D™>0.813, r>0.145). W1 5 PR,
IL-10 K 4 NS A-G-T. A-T-T. G-G-T. G-T-T {EJ7R 5 4LA X HE 4L 18] ) 43 A 2 5 8
# (p<0.05). Hr, HfEH A-G-T. G-G-T. G-T-T Hn[fd HBV 4L )5 A E 5B AL Y XU
S ERE, ORH 24 8.717, 1.670 A1 14.436 (p<0.05); M &fFfl A-T-T N &AL T £

i 8 B2 XU, OR B4 0.346 (p<0.05).

5 1L-10 Kl B AE AL 73 A5 HL L
Tab. 5 Comparison of haplotype distribution of IL-10 gene

HAETY ot 2 I ) 21 27 P OR(95%Cl)
A-G-T 2 7 10.172 0.001 8.717(1.784~42.594)
A-T-T 227 64 21.990 0.000 0.346(0.220~0.544)
G-G-T 63 37 4.488 0.034 1.670(1.036~2.692)
G-T-T 2 11 19.765 0.000 14.436(3.153~66.087)

2.5 3 FhBAEEEIT IL-10 EE L ESHS HBV BRYR B KI<EL
FAHRFET 3 A SNP G M4 & T-58 MBS BA IR, o2 F BG4 7507



Mz ETRAEAN—H. L rs1800871 A, HEET AA NSIA, FEKT AG+GG HRAZ
M. N3 6 ffim, FRBIZAG AL, AG+GG BAI AA 2257 B3 (p<0.05), T
FEDR R AA 5, FE R AG+GG #5H # HBV B 5 48 AE T B2 14 (¥ XU 32 5 ( OR=2.734) .
AW FAERNE . BRVERIARIN 3 A AL A AY N LU T 4% SNP A7 AT (51 4L A0 %ot BE 2L Hh 11 5K BBk
VAR IR (32 6): i EiA rs1800871 RIS, rs1800872 MM T, HHLAH TT 45
A LG, BRI B GT+GG #5314 I T HBV B GL J5 (1 T 4 FE 4K XU (OR=2.438, p<0.05);
117 rs1800871 KR PEA AL T, ST GG &ML, KT AA+AG #H1i# [#K T HBV
S JE AT 28 B FEAL I XS (OR=0.357, p<0.05); HoAhAS R 75 57 451 4RI X JEL 26 ] £ 2 57 24

ANEE (p>0.05),

F6 S, BERAIBET IL-10 R 2 AL HBV BYRr) 8k
Tab. 6 Association of IL-10 gene polymorphisms with HBV infection in dominant, recessive and additive models

AR SNP i £ %of R 20 I Bl 4H. 7 P OR(95%CI)
rs1800871 ‘. P AG+GG 62 40
AA 89 21 10.459 0.001 2.734(1.471~5.081)
rs1800872 . A GT+GG 61 38
TT 90 23 8.370 0.004 2.438(1.323~4.492)
rs1800896 & 1 £ 7 CT+CC 8 3
TT 143 58 0.013 0.910 0.925(0.237~3.608)
rs1800871 a5 GG 1 1
AA+AG 140 50 5.397 0.020 0.357(0.146~0.875)
rs1800872 [ A 7y GG 1 9
TT+GT 140 52 2.837 0.092 0.454(0.178~1.158)
rs1800896 [ f5i 7 cc 0 0
TT+CT 151 61 -
rs1800871 A i) AA+GG 100 32
AG 51 29 3.504 0.061 1.777(0.970~3.255)
rs1800872 AH A TT+GG 101 32
GT 50 29 3.869 0.051 1.831(0.999~3.356)
rs1800896 FH it A TT+CC 143 58
CT 8 3 0.013 0.910 0.925(0.237~3.608)

3 W54

T8 TP KRG R HBV BIL 5 14 9, A R 5 S5 MR )% KRBT EIRSH DA K.
DMERF LR, M1 2 5SS mRNA [FERE KT, A R - 5L R )
SNP 55 2 Ff T 98 A0 573 16 20 F- WL B DI AR 08T, 1L-10 B\ Ay — b 55 B (40 8 A i e e
eI R, B BRI IEYE, AT 2 B A BAE T, SR P EAE



FHuel,

B SEARI 1L-10 JE IR A5 9848 23 o A a5 T TE X 380 5 2 S DR (R 45 - 3 s i), M
T 500 MRNA [, 45 1L-10 7EAMAT] I8 KT AATE 2 7, T RAS 1L-10 Fik K
SRR A A IS AR R 78 _EARE G, ) OSSR 50 I rs1800872 i R AE GG HE A A
fei IL-10 @ik, FFE 7T HEAGE IL-10 KKIE; F Mo ml, £ 5 KR 5
Ap o B 25 TEIK IL-10 BIRIAIKF . FD RO I, rs1800872 fif i b HIHF A= T S5 4 &
BL 5 B Dl e 40 3 AU G i N S BEA — € A R A 5 1T rs1800871 A mi_E IR AL G SF AL Ak Al
W 55 G i S2AHOG, $ROR IL-10 2 2 M HBY B R R . MR L RUZE R Y
X AT —T00 IL-10 I 2RIk KT J LK SNP 5 HBV B 7R 7R, rs1800872 47 i1 58
A GG FEKAYH G FALEER I g &1 X HBV &I, H5 IL-10 ik KFH K.
rs1800871 fi7 s A BlIEH G Bl FE 25 B Al rs1800872 47 5 T Bl G Al B e fifi 43 1L-10 £ AR
(A AN AR TR () 2B 7K B 22 57 o T IL-10 i #1051 Th 40 Sy SR, i Tha 4 55 ik 2
R T, SURMARS RS 7 PEUE ) S Y 525 [RS8 SRR H i Frh R DR BB IR 45 e 2 1)
ARSI Thl A FRITRE, IRSSHURREN R BLRE S, ART HBV BRI E LA
R AIEIRIERR, SECHBV GBI . Kk, 1L-10 FRFRIE AT e EHLIALE HBV &
J& RAEFEFEINEE, 1 IL-10 [ RIA T RE(E HBV BY H IS AE Ak . HIAB 45 R
()77 7F 22 55t R B 52 B T GURAEAS [F) IR A DK /N 368 PR 3 O R

AR FERIT T IL-10 3E[H SNP 5184 HBV JEYL 5 IA ML . s R ER
rs1800871 #1 rs1800872 A s b 45 fir 5k PR 1 Kk PR 784 76 i f51] ZEL A0 %ok R AHL TR 400236 O A 22 S 2 5
(p<0.05). 7 rs1800871 fii i b, 5 AA LR AL AL, AG. GG Z:F A & RIEH
FEALI R 23 TR 15 T 2.410 fi . 4.238 355 7F rs1800872 fi s b, 5 TT KR B # AHLL,
GT. GG H:[AI M5 JOAE H AL UG 70 il F e 1 2.270 £ 3.202 {5 TiIAE rs1800896 fir
R ST J DR R DR B R 2L (B R 73 A 22 ANk (p>0.05) . rs1800871 A1 rs1800872 £z
R MR % rs1800871 o7 5 B R B AL RS 1 4L AN Xt R IH] 2 57 34 3% (p<0.05), AG+GG
F1 GT+GG i K B #5 7 2 9 i 5 P AL I AU AR 2, 177 AA+AG i[RI B4 7 2 90 0 5 JEE A0 7 X
R AR A-G-T+ G-G-T. G-T-T FLAFALHEHr 2 40 B EEAG KA 73 3 i 17 8.717 £
1.670 f¥F1 14.436 5, 10 A-T-T S5 R 2 I FAIK 1 20RE S REAL XU (OR=0.346).

25 BRIk, 1L-10 %[ rs1800871 1 rs1800872 7 x5 1) SNP 5 HBV B 4L J5 % iF 5 AL A
7%, M rs1800896 {7 i 5 #AEHE VA 1 A REUE A W BAH R, #2758 IL-10 2HF 2545 HBY
ST S I PR 2 PR e R P AR D R AR g 2 I e I I R R PR ) — AN TR R 3% o el T T 4 9



S5 G R, AWFRAEA R R, KB KPR S DRI 7 . [E, B e
VE 1L-10 A7 55 SNP X 1L-10 B 53635 M 2 L3 2R IA KT (1 4% 5 2 B 98 6 VA 77 A= 52w L
il o
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The association analysis between three single nucleotide
polymorphisms of interleukin-10 gene and the degree of
inflammation after chronic hepatitis B virus infection
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Abstract: To explore the association between the single nucleotide polymorphisms (SNP) of
interleukin-10 (IL-10) gene and the degree of inflammation after chronic hepatitis B virus (HBV)
infection. 212 HBV-infected patients were divided into mild hepatitis group (control group, n=151
cases) and moderate to severe hepatitis group (case group, n=61 cases). Three SNP sites of the IL-
10 gene were detected, and the allele, genotype and haplotype of the three SNP sites were compared
differences in distribution between the two groups; Genetic models were established to compare the
differences in the distribution of each SNP sites between the two groups under the three genetic
models. The results show that at rs1800871, there was a significant difference in the allele frequency
distribution between the control group and the case group (p<0.05); compared with AA genotype
carriers, the ratios of severe inflammation in patients with the AG, GG and AG+GG genotype odd
ratio (OR) were 2.410, 4.238 and 2.734, respectively (p<0.05). At rs1800872, there was a significant
difference in the allele frequency distribution between the control group and the case group (p<0.05);
compared with TT genotype carriers, the ratios of severe inflammation in patients with the GT, GG
and GT+GG genotype OR were 2.270, 3.202 and 2.438, respectively (p<0.05). At rs1800896, there
was no significant difference in the frequency distribution of alleles and genotypes between the case
group and the control group (p>0.05). The comparison of haploid distribution between the control
group and the case group showed that the OR of severe inflammation in A-G-T, G-G-T, and G-T-T
haplotype carriers was 8.717, 1.670 and 14.436 (p<0.05), respectively. To sum up, the AG, GG,
AG+GG genotype and allele G at the rs1800871 sites of the IL-10 gene are risk factors for severe
inflammation after infection with HBV; the GT, GG, GT+GG genotype and allele G at rs1800872
are risk factors for severe inflammation after HBV infection; rs1800896 site polymorphisms was
not associated with severe inflammation after HBV infection; haplotype A-G-T, G-G-T, and G-T-T

are risk factors for severe inflammation after HBV infection.

Keywords: hepatitis B Virus; inflammation; interleukin-10; polymorphism; single nucleotide





