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Abstract: Objective To study the association between the single nucleotide polymorphisms (SNP) of interleukin
(IL)-19 and susceptibility to hepatitis B virus (HBV) infection in children. Methods A case-control study was
performed, and 136 children with positive HBsAg (case group) and 297 healthy children with negative HBsAg

(control group) were enrolled. PCR and DNA sequencing were used for genotyping. Results There were significant
differences in the frequencies of genotypes of IL-19 rs1798 between the case and control groups. The case group also had
a significantly higher proportion of children with CG genotype than the control group (P<0.05). There were significant
differences in the frequencies of genotypes and alleles of IL-19 rs2243191 between the HBV infection and non-infection
groups among children who born to HBV-positive mothers. The infection group had significantly higher proportions
of children with TC and CC genotypes and C allele than the non-infection group (P<0.05). Conclusions The SNP of
IL-19 rs1798 may be associated with susceptibility to hepatitis B in children, and the SNP of IL-19 rs2243191 may be
associated with susceptibility to breakthrough HBV infection in children at a high risk of HBV infection.

[Chin J Contemp Pediatr, 2016, 18(12): 1277-1281]
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fuBfe iy, /NT 6 2 LERYL HBY IR 5 K JiE
g RIS, e L E LR 809%~90%,
AR /INT 6 2 )LEE K 25%~30%, i AE N 181k
R 5%, HBV B 5617 515 134 5
REAEBUIROG, RO RSN B R 2 &
P (single nucleotide polymorphisms, SNPs ) 5 HBV
SR (G VA B DIAR DG 0,

/% (interleukin, IL) 19 J&F IL-10 Ej%,
J&— P E Y S e W A . IAEOR, IL-10,
1L-22 %5 1L-10 R M A BB 5 HBV S G FIiE Jie
HRV, KEfFRERMN, 11-19 25405 2501
TIIRE, SAEAURY, | A B R B AR OCER
TL-19 AT U7 S Sz AR 00 B AL - o tumor
necrosis factor a, TNF-a) FI 1L-6" . DL FHF5E45
P27 IL-19 W BB HBV JR 2y, (R [ P 1 1
AT IL-19 JE R Z 2505 L2 HBV 5y 8k (4 4
KAGE . IABIESE JAERT 1L-19 JEP 23805 L
# HBV 38045 5 B 1) 0 R BEA TR AR

1 RS

1.1 HRITH

2013 47 10 H 2 2015 4% 5 J fE B IREERL R 2%
B 55— = BE . o DR BB R ) L 2 = e Al e
PR i X A g PR B = TR BE T 112 . AR BE N iR
LR BEALE R 6 D~ H Z/0hF 6 519 136 il £
WL (W4 ) F 297 FfdRE )L (% IEZE )
YERRIRX S CIFZWHAAF G 2005 4F e R 2
SRR 2BITH (181 TR % By iG e rg ) 1
ZWibRIE, H R A I A0 751 T 9 B f s A ¢
PRGOS . A IRAT B PR B K2 M L 2 e
B PR 2F R PR B St E AR K (M) A5 %0
TR
1.2 DNA BJREX

HANEEEIKIM 3~5 mL, 28 2000 rpm 250575
Jor, SR MR ZH DNA $2B0RF & (dbsd
i WA MR T, DP6101) $2HL DNA; 4°C K
Ft7, 3 NanoDrop 2000 #4306 e
SE DNA Y, DNA PR T -80°CukAi £ H .
1.3 PCR

i Fi AssayDesigner 3.1 BAFEAT 5 e it
A 8 11798 (W IE M 5 A 5'-ACGTTGGATGC

AGGCCCTTTCAGCAGATAG-3', R[] 31#1h 5'-AC
GTTGGATGAGGCTGTCTTATTCCGCTTG-3', #E fifi
1M 5'-TCTTATTCCGCTTGAAAATAG-3' . §" 3
7 A5 152243193 B IE 0] 5194 5'-ACGTTGGATGAT
CCTGGGAGTAAAGGGCTG-3', JZIa 51 ¥ A 5'-AC
GTTGGATGTCACTTGGCTCACATCACAG-3',  %E
51 ¥ N 5'-ACAGACATGGACTATATGACTT-3',
152243191 () 1E [1] 51 ¥ A 5'-ACGTTGGATGCATTA
AATCCCTGGGAGAGC-3', Jz [n] 5| ¥ 5'-ACGTTG
GATGCACTATACAGGTTCCTTGTC-3', ZE fii 7] 4
1 5'-CCTTGTCATCAAGCTGAG-3', PCR ¥ 3 %4
. 95°CHAE 1 15 min; 94 CZEPE 205, 56°CiB
Kk 30s, 72°CHEMf 1 min, 45 DMEH; FE 72°CIEfH
3 min; I/a 4°CIHIE.
1.4 ERESR

MRS (dewr) ARAF KM
Sequenom Mass Array 248 58 AEA B 3 R 43 7Y
1.5 it

fdiFH SPSS 20.0 3 AF#EA TS 0T . AT A IER
AR R GERI IR « fREZE (Rxs) TR
THEGERILLE % (%) R, PRI SR
F 7 K56 ; SR Fisher Hf U0 HE R B AS 0 %5 B8 41 04y
i — A AE % ( Hardy-Weinberg equilibrium ) ;
i AR 254 logistic [0 IAABE 750 43 B 45 67 Ji [R] A1 3 [A]
RISEIA . P<0.05 Fm 27 A5 TH2#E L.

2 R
21 —BER
o5 (I 2L T AE IS 2.6 + 1.6 &, Xt BB SE- 44 4F

1% 24+14%, WARFERLEZER TS ITEE
X (P>0.05) . JwfILar 5 89 i, 2 47 7], XtHR
gl 5175 1, 2122 B, PRl EIME R oA 22 5
TGt L (P>0.05)
2.2 Hardy-Weinberg F&i# 16
gy, X HRZH A rs1798 . 1s2243193,
152243191 Bk 2E I (P>0.05) , KWk
R %) G R ik B s AL P A, AR
Rk,
2.3 IL-19 EEZEMEILE HBY BEXES 1T
I RN A7 F IL-19 R A F /Y rs1798
F14) 355 DR R A S 091) 2EL Rk B 2L ) 10 0 A A 2 v 22
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S, B CG FEP T ) H A1) b 3 v e Xt e
2 (OR=1.581, 95%CI: 1.017~2.459, P<0.05) .

$E 78 5 11798 CC 2 K A A b, CG 3 X A mf
AE 34 N L HBV B 3L iy KURS . 17 12243193 Fil
12243191 4535k PR 7 7055 151 2HL A%t B2 vh 19 53 A 22

SWTGIFEE L (P>0.05) , W1,

IL-19 FE[H A 3 AN 5 1s1798 | 152243193
122431971 {4540 J5 PRI 7205 191 2 R0t JE rp o3 A 22 57
TG FE L (P>0.05) , W#E2,

F1 19 ERAIMIEMEREREST (0 (%) |

‘ 151798 152243193 152243191
2H 5 %
cC CcG GG GA GG TT TC cC
Xif B AL 297 136(47.2) 113(39.2)  39(13.5)  148(50.9) 116(39.9)  27(9.3) 145(50.2) 123(42.6)  21(7.3)
NN 136 51(37.5)  67(49.3)  18(13.2) 58(43.0)  64(47.4)  13(9.6) 60(46.2)  60(462)  10(7.7)
718 4.137 0.399 = 2.425 0.307 = 0.560 0.115
P Y 0.042 0.528 0.119 0.579 = 0.454 0.734
e FER RIS RAFAERRAE, Sert o DASEPRb th BE AR CAE . =" /RILs S
2 IL19EESNMIREMERNSE (2 (%) ]
. 151798 152243193 152243191
21 51 %%
C G A G T C
Xif HR 4L 297 385(66.8) 191(33.2) 412(70.8) 170(29.2) 413(71.5) 165(28.5)
W flZH 136 169(62.1) 103(37.9) 180(66.7) 90(33.3) 180(69.2) 80(30.8)
Pk} 1.805 1.477 0.428
P 0.179 0.224 0.513

TE: et LB Hh ROk 1

24 IL-19EREEEMS HBY Bita L ERE
KBRS

ABgErh, HBV ERYy s fa L e O A T
CHFEMHURE (HBsAg) FHTERITESERILE ., XL
JLEE A 24 h WILE T BREE 1 (HBIG)
R 100~200 TU, HAZTHRIEFRR T PR -
s B ZEL RN BB ZH R 230l A 34 1511 K% 132 9] HBV Jgkje
i fE L, RIS logistic [RIJTRERL M4 1L-19
B ERY# L2 BALE S HBY SR 5 L3 R 1Y
KB, AR BR, 1s2243191 (K AIFE HBV
JYL A )L EE HBV SRR 2H IR B 20 Y A 25 5
BEitE L, B TC, CC 3 FE R ) B
BT ARG (OR=3.679, 95% CI. 1.453~9.317;
OR=6.190, 95%CI: 1.401~27.361, J P<0.05) .
W3R 3,

1L-19 % [H I rs2243193 . 12243191 fY 55 {7

KL TE HBV 2% e 19 157 A5 L B2 Jk g 21 R Sk gL 21
oA 22 A G L (P<0.05) , BG4
152243191 [ 25 FE R C N 152243193 11t 454y Fk A
G LB 2 2 3 TR 4, 12243193 (45 (v ik
G 12243191 FAE7 FL ) C A RERG Jin HBV 28
WYL XU ( OR=1.897, 95%CI: 1.088~3.309;
OR=2.333, 95%CI: 1.322~4.116) , W3 4,
2.5 HEBEISH

AL FIL-19 8 W E R34 25 008
(152243191, 131798 Fl 152243193 ) F A Phase 2.0
A%, S 19 2 AT BE 2 v A AR A T 7 FRR 8
BAARRY, 2 R AR >5% (1 LG AL 6 Fifr
4% % S TCA. TGA. TCG. CCA. CGA. CCG.
K AR 54 logistic M HT R, 55005 5 i 19
TCA HAERIA L, HAA A5 AL S JLEE HBV B
fak 2RIt E X (P>0.05) , WLE& 5.
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%3 IL-19 EE 3 MIaAREREEE HBY BELSBILEFRAENSH 1 (%) |
- rs1798 152243193 1s2243191
21 %
CC CG CC AA GA e TT TC CC
ARG 132 60(47.6)  54(42.9)  1209.5) 70(54.7)  47(36.7)  11(8.6) 65(52.4)  53(42.7) 6(4.8)
JRYLL 34 16(47.1)  15(44.1) 3(8.8) 12(35.3)  16(47.1) 6(17.6) 7(21.9)  21(65.6) 4(12.5)
Pakic} = 0.010 0.008 = 2.595 3.772 = 7.552 5.781
P1iA = 0.920 0.927 = 0.107 0.052 = 0.006 0.016
e FERRZEIRAEAE B, BT DASERREE L R BIBCAE. <= /mIg S,
F4 HBV BEBRILE IL-19 EESNMIREMEERNIE [ (%) ]
. rs1798 1s2243193 152243191
215 Lilka
C G A G T C
ARG 132 174(69.0) 78(31.0) 187(73.0) 69(27.0) 183(73.8) 65(26.2
IR 34 47(69.1) 21(30.9) 40(58.8) 28(41.2) 35(54.7) 29(45.3)
G 0.000 5.090 8.551
P{H 0.991 0.024 0.003
e G b LR B R v
x5 IL19EFBERE)LEHBY SRBMHER 1 (%) ]
) PALE{ARAD
415 % -
TCA TGA TCG CCA CGA CCG
papiisea:| 280 74(0.262) 68(0.242) 58(0.207) 31(0.111) 26(0.094) 23(0.082)
i 19112 129 25(0.192) 34(0.264) 31(0.242) 12(0.095) 15(0.116) 12(0.091)
i} = 1.574 2.043 0.110 1.805 1.047
P{H = 0.210 0.153 0.741 0.179 0.306
Vi SNP A7 AAYR . rs2243191, 1s1798., 1s2243193. “-7 sRIAI NS,

WFoE B AL R 2 (A b))
FE HBV B rh iR R M o Y, AR oe s R
FEH] IL-19 BEPH (1 rs1798 437 A5, 1) 5 DR 07 9 (51 2EL 1
Xof RRZH TR TRt 38 03 A 22 S A et 2 3L, il
LAY CG LD A O 0] 5235 25 Tk R, 1119 S
PRI 1) 12243191 457 3 11 5 PR 80 R0 45 o B P FE HBV
JER L 5 A8 ) L R 2 N A SRR 2 N v 3R e A
ZRAGI R, B TC, CC EEFAILL K C
ST PR 1 L A8 8 v TR B

UEAER, IL-10 B4R 18 5 HBV @gef % 7,
IL-10 JEPH 2 A1k 5 HBV SR F it e A7 56 2
Moudi % " HE7EEPEEARE R, 1L-10 Y SEH G 20
FL AN HBY SRk HBY R Il % 1
Koo IL-10 KGN RIE R G R Z R ZRER IR

YEHI, 1L-10, 1L-19 %#0 )8 T 1L-10 K% Y. Haj
B P A T 1L-19 JE R 2380 5 JLE HBV 5
JEPERA OCHR A, EAME T IL-19 5 HBV A #E
FEAE P FH AR HBV B LR . Truelove
28 161 e 40 T8 1L-10, 1L-20 BE PR Z2 25 25505 HBV
YL R &5 )Ry, e 38 BT IL-19 (rs2243168
152243176, 152243191 ) B A5 RLE HBV B TE G,
Ryckman 25 "' 7£ TL-19 (1s12409415, rs2056225 .
152243158 ) MYERAEHL S Hrh R, 5 AAC 5
HHE, ATG. GTG BN 2 2 H ik iy K-
AW EN, 51rs1798 CC AL, rs1798 CG FE[H
RURTBEXG N LEE HBV B i A . H arE AR
UL 152243193 F1 1s2243191 i 15 () £ 25 1% 5 HBV
JRYLFE EHGE , {H Yamamoto-Furusho 25 '™ 0 4 18
12243193 (1) 2 851% 5 507 PR A5 0 R 1 R A .
AW FT 45 B R rs2243193 Fl 12243191 13 25 1Y
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Ui B rs2243193 Fl rs2243191 {L‘“\Eﬁiéi,uxkkxiiJL
# HBV YA RN . AAIFGE I 8 1 PR 7 43y
KIL, TL-19 L 3 A7 8 (rs2243191, 151798,
152243193 ) RG22 R Gt B L, K
1L-19 AYBALE R )L HBV JEYL IS 500

ARWF5E A 166 4] HBV Jl gy w6 L &,
Az i SRR HBIG A IFRET , (AR A 34 fil L
HEYL HBV . BIFFEERI, S Tl 2R D 5 s Je e
F 5 PRI LTS HBeAg BHYE A = 9% 7 40 B A %
W BB RIE s, MIFEAER . PR, R E
LR R R T =K PR s sk 22 d, W
MR — B IR ES S, I B 1E e A8
ST RE T B0CGE TBI 1 JR W PY, ASHIE g — 2
T 1L-19 LA 1Y rs2243191, 151798 Fll 152243193 £
APEM HBV B s fe LB R0 5 B R R, &
P 152243191 M2 HBV BRYY i fE L B
HBV 4 5%, #4F TC Al CC FE N5 TT K B AH
Lo AT REXE I HBV 8k s i L 3 S BRI 19 UK
A TS TR R A B R, AR SO A i 2
U7 HBV DNA #d . HBeAg FHISF S EHREXT T4
JHF92 B F HBIG XA 2 BT R I 1y 2 e, AAAE—
EMIAE

Zr bR, ABFEE R, 1L-19 BLH SNP
A7 15, 151798 [ 2 5 PETT BB 5 LT HBV JE& L 5 ik
PEAT O, T IL-19 FE A 12243191 (AT RE S
HBV &Y & i LB R Ye 5 B 5. R TAFSE
FEARRBN, FE—ENREMY, 55t
A KEEAER AR

B R T REHRRXFRES —ER., £
JFEMKFWEILETER., €K T TR0 4%
fE T2 B S AR VA BT 75T S KR 0 3

[

=

% x #]
[1] Liaw YF, Chu CM. Hepatitis B virus infection[J]. Lancet, 2009,
373(9663): 582-592.

Komatsu H, Inui A. Hepatitis B virus infection in children[J].
Expert Rev Anti Infect Ther, 2015, 13(4): 427-450.

Zeng Z. Human genes involved in hepatitis B virus infection[J].
World J Gastroenterol, 2014, 20(24): 7696-7706.

JRIBE BREME B/ L L IL-4 LN Z AN S HBY L5
JEMERIBFTE (], Th ARl 24 | 2014, 18(10): 968-971.

(2]

B3]

(4]

[6]

(71

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

1281 -

polymorphisms and susceptibility to chronic hepatitis B
infection: a review study[J]. Hepat Mon, 2014, 14(7): e19879.
Wu L, Chen L, Zhou L, et al. Association of interleukin 18
gene promoter polymorphisms with HBV recurrence after liver
transplantation in Han Chinese population[J]. Hepat Mon, 2011,
11(6): 469-474.

W, B H , RIGE . AN RS HBY BRI R ()], I
RIFARG 2435 | 2014, 30(2): 174-177.
HHE , B . A &R 19 BB L
JERESMIE ), 2002, 25(6): 324-328.

Liao YC, Liang WG, Chen FW, et al. IL-19 induces production
of IL-6 and TNF-alpha and results in cell apoptosis through
TNF-alpha[J]. J Immunol, 2002, 169(8): 4288-4297.
PIRBEAE QRS 2 | R IR 2 BEZ
TURTRPRATEH (1] ARz | 2005, 23(6): 421-431.
Zhang PA, Wu JM, Li Y, et al. Association of polymorphisms of

[J]. A (1

interleukin-18 gene promoter region with chronic hepatitis B in
Chinese Han population[J]. World J Gastroenterol, 2005, 11(11):
1594-1598.

Miyazoe S, Hamasaki K, Nakata K, et al. Influence of
interleukin-10 gene promoter polymorphisms on disease
progression in patients chronically infected with hepatitis B
virus[J]. Am J Gastroenterol, 2002, 97(8): 2086-2092.

Shin HD, Park BL, Kim LH, et al. Interleukin 10 haplotype
associated with increased risk of hepatocellular carcinomalJ].
Hum Mol Genet, 2003, 12(8): 901-906.

Zhu QR, Ge YL, Gu SQ, et al. Relationship between cytokines
gene polymorphism and susceptibility to hepatitis B virus
intrauterine infection[J]. Chin Med J (Engl), 2005, 118(19):
1604-1609.

Moudi B, Heidari Z, Mahmoudzadeh-Sagheb H, et al.
Association between IL-10 gene promoter polymorphisms (-592
A/C, -819 T/C, -1082 A/G) and susceptibility to HBV infection
in an Iranian population[J]. Hepat Mon, 2016, 16(2): €32427.
Truelove AL, Oleksyk TK, Shrestha S, et al. Evaluation of IL10,
IL19 and IL20 gene polymorphisms and chronic hepatitis B
infection outcome[J]. Int J Immunogenet, 2008, 35(3): 255-264.
Ryckman KK, Fielding K, Hill AV, et al. Host genetic factors
and vaccine-induced immunity to HBV infection: haplotype
analysis[J]. PLoS One, 2010, 5(8): €12273.
Yamamoto-Furusho JK, Alvarez-Leén E, Fragoso JM, et al.
Protective role of interleukin-19 gene polymorphisms in patients
with ulcerative colitis[J]. Hum Immunol, 2011, 72(11): 1029-
1032.

Shao ZJ, Zhang L, Xu JQ, et al. Mother-to-infant transmission
of hepatitis B virus: a Chinese experience[J]. ] Med Virol, 2011,
83(5): 791-795.

Yucesoy B, Talzhanov Y, Johnson VIJ, et al. Genetic variants
within the MHC region are associated with immune
responsiveness to childhood vaccinations[J]. Vaccine, 2013,
31(46): 5381-5391.

(ARSCHik . FIRLD)





