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Original Article
Transforming Growth Factor-beta Gene Polymorphism with the

Outcomes of Hepatitis B Virus Infections

Panya Thunnok' and Wachanan Wongsena’

"National Blood Centre, Thai Red Cross Society; “Medical Technology, Faculty of Allied Health Sciences, Naresuan University

Abstract:
Background: Hepatitis B virus (HBV) causes acute and chronic hepatitis worldwide. Immune response in limit-

ing HBV infection requires cytokines-mediated stimulation and inhibition of immune cells. Transforming growth

factor-f§ (TGF-f) plays a role in regulating the immune response and inhibits inflammation. Previous study
reported that TGF-f gene polymorphisms affected the different level of TGF-f production that lead to the different
outcomes of HBV infection. Objective: To investigate the association of TGF-f gene polymorphisms with the
outcomes of hepatitis B virus infections. Materials and Methods: TGF-f3 gene polymorphisms at -509 (T/C) and
+869 (T/C) were determined by polymerase chain reaction-sequence specific primer (PCR-SSP) in 304 donating
blood samples. Subjects consisted of 3 groups as I) Naive HBV group who do not get HBV infection (n = 99),
II) HBV recovery group who recovered from HBV infections with immunity (n = 110 cases), and III) Chronic HBV
group who has HBV persistence infection (n = 95). Results: The detective rate of TT, TC and CC genotype at
-509 (T/C) in group (I) were 29.9%, 55.7% and 14.4 %, respectively; in group (II) 26.4%, 54.5% and 19.1%, respec-
tively; and group (III) 34.1%, 51.1% and 14.8%, respectively. Rate of TT, TC and CC genotype at +869 (T/C) in
group (I) were 35.2%, 54.9% ¢ and 9.9 %, respectively; group (II) 32.56%, 57.1% and 10.4%, respectively; and group
(Il) 31.8%, 56.8% and 11.4% respectively. The frequency distributions of haplotypes in three groups were sig-
nificantly different (p < 0.001). The frequencies of CC haplotype in group (II) and (Il[) were higher than group (I).
Conclusion: Polymorphisms of TGF-f (-509/+869) were associated with HBV infections. The CC haplotype,
decreased this cytokine production, was associated with increased risk of HBV infections.

Keywords : @ Polymorphism @ Cytokine @ Transforming growth factor-f @ Hepatitis B virus
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chain reaction-sequence specific primer (PCR-SSP) oy
Tughums 509 (T/C) 1% primer Fiumedalt forward:
allele T: 5- TCC TGA CCC TTC CAT CCT -3’ Wag allele
C: 5- TCC TGA CCC TTC CAT CCC -3 11U reverse;
5- GTC ACC AGA GAA AGA GGA C -3 dushuns
+869 (T/C) GL% primer ﬁﬂoWLWW@ﬁi forward; 5- TCC GTG
GGA TAC TGA GAC AC -3 reverse allele T: 5- ACA
GCA GCG GTA GCA GCA -3 gy allele C: 5- ACA
GCA GCG GTA GCA GCG -3 loefiEufllfidushenuas
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HGH) el primer R forward; 5- TCA CGG ATT TCT
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3. MsAaseidays
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% 110 T8 (118 63 AU VTS 47 AL mqmé"a 399 +
10.3 1) uae Ngx Chronic HBV 411 95 318 (118 55 Al
Wil 40 A maﬁmﬁ‘a 344 + 337 1) wuhmanssnedn
mmmaqLLazLWﬂéluﬁ”’qammjmﬁaazmmeemﬁuamﬁﬁaﬁwﬁiy
MERE (p < 0.001) uawilswuh lungs Chronic HBV way
HBV recovery ﬁmmﬁmmmmmgﬁm’hmjm Naive HBV
(p < 0.001) WaAIGS Table 1
manesey HWE wuimsnssasmiai genotype 269
fu TGF-8 Tushumris -509 (T/C) enitldifiauiuemsdiad
dfienemTstianauanshatethslsifiiesdn (o = 0.09)
watw lushumds +869 (T/C) ehitldifieuiuemfivasend
MAWREANNUANENIUBENIRTIEATY (p = 0.002)
HAMSANEN AN I EY03EY TGF-B 1aeA5 PCR-
SSP WUNA genotype ASITLUMIATIAN7EAT DNA sequenc-
ing thiiulatiamanTadeds POR-SSP emagnda
AN AN TR genotype uag allele €Lumjmﬁasm
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Way 51.1 MNAEU  Wag allele T 308/ay 57.7, 53.6 Lag
59.7 SNNAIAL %@L‘flu genotype e allele ﬁwuqﬂuﬁ’j@ 3

Table 1 Characteristics of age and gender in the study groups

Naive HBV (%)

HBV recovery (%)

Chronic HBV (%)

Characteristics p - value
(n =99) (n = 110) (n = 95)

Gender
Female 69 (69.7) 47 (42.7) 40 (42.1) < 0.001
Male 30 (30.3) 63 (57.3) 55 (57.9)

Age (y1)
Mean + SD 367+£92 399 +10.3 344+83 < 0.001
Range 19-60 21-59 19-58

Naive HBV = without HBV infection; HBV recovery = recovery from HBV infection; Chronic HBV = chronic HBV infection
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Wdunaslalnefinie b¥seusnauD numaarug
984 haplotype CC IFananuidisasmsfnde sa
é’ué’mﬂuﬁﬁmﬁauﬁu haplotype TT (HBV recovery vs.
Naive HBV; Odds ratio = 2.19; 95%CI: 1.19-4.03; p =
0.006, Chronic HBV vs. Naive HBV; Odds ratio = 2.86;
95%CIL: 1.61-5.34; p = 0.0004 Liag HBV recovery + Chronic
HBV vs. Naive HBV; Odds ratio = 2.47; 95%CI: 1.44-4.24:
p = 0.0004) Uazilafieniy haplotype TT+TC+CT (HBV
recovery vs. Naive HBV; Odds ratio = 2.29; 95%CI: 1.31-
4.00; p = 0.001, Chronic HBV vs. Naive HBV; Odds
ratio = 1.94; 95%CI: 1.11-3.40; p = 0.012 La¢ HBV
recovery + Chronic HBV vs. Naive HBV; Odds ratio =
2.11; 95%CI: 1.29-3.45; p = 0.001) el liwuaNHFaAUS
999 genotype Hay allele FunadnErasmfaiae hise
onisudioensdisiudAny (p > 0.05) UFAIAY Table 3

Table 2 Genotype, allele and haplotype frequencies of TGF-f gene polymorphisms

Naive HBV HBV recovery Chronic HBV Total
TGF-f§ SNP p - value
n (%) n (%) n (%) n (%)
-609 n =297 n =110 n=2a3 n =295
Genotypes
TT 29 (29.9) 29 (26.4) 30 (34.1) 88 (29.8) 0.730
TC 54 (55.7) 60 (54.5) 45 (51.1) 159 (53.9)
CC 14 (14.4) 21 (19.1) 13 (14.8) 48 (16.3)
Alleles
T 112 (57.7) 118 (53.6) 105 (59.7) 335 (56.8) 0.460
C 82 (42.3) 102 (46.4) 71 (40.3) 255 (43.2)
+869 n=91 n="77 n =88 n = 266
Genotypes
TT 32 (35.2) 25 (32.5) 28 (31.8) 85 (33.2) 0.989
TC 50 (54.9) 44 (57.1) 50 (56.8) 144 (56.3)
CC 9(9.9) 8 (10.4) 10 (11.4) 27 (10.5)
Alleles
T 114 (62.6) 94 (61.0) 106 (60.2) 314 (61.3) 0.893
C 68 (37.4) 60 (39.0) 70 (39.8) 198 (38.7)
Haplotype n = 90*2 n="77%2 n =81*2 N = 248*2
(-509/+869)
T/T 81 (45.0) 60 (39.0) 43 (26.5) 184 (37.1) <0.001
T/C 46 (25.6) 21 (13.6) 56 (34.6) 123 (24.8)
C/IT 24 (13.3) 26 (16.9) 19 (11.7) 69 (13.9)
C/IC 29 (16.1) 47 (30.5) 44 (27.2) 120 (24.2)
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Table 3 Association between genotype, allele and haplotype frequencies of TGF-f gene with outcomes of

hepatitis B virus infection

TGF-f§ SNP HBV recovery Chronic HBV Chronic HBV
vs. Naive HBV vs. Naive HBV vs. HBV recovery
Odds ratio (95%CI) p value Odds ratio (95%CI) p value Odds ratio (95%CI) p value
-609
Genotypes
TT/TC+CC 0.84 (0.44-1.61) 0.5672 1.21 (0.62-2.36) 0.541 1.44 (0.75-2.79) 0.237
Alleles
T/C 0.85 (0.56-1.27) 0.402 1.08 (0.70-1.67) 0.707 1.28 (0.84-1.95) 0.230
+869
Genotypes
TT/TC+CC 0.89 (0.44-1.77) 0.713 0.86 (0.44-4.68) 0.635 0.97 (0.48-1.97) 0.929
Alleles
T/C 0.93 (0.59-1.49) 0.763 0.90 (0.58-1.41) 0.639 0.97 (0.61-1.54) 0.880
(-509/+869)
Haplotype
CC/TT 2.19 (1.19-4.03) 0.006 2.86 (1.51-5.43) 0.0004 1.31 (0.71-2.40) 0.356
CC/
TT+TC+CT 2.29 (1.31-4.00) 0.001 1.94 (1.11-3.40) 0.012 0.85 (0.61-1.42) 0.509

95%CI = 95% confident interval; If 95% CI lower < 1 and upper > 1 = not significant different
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WA allele T gjﬂﬂdwmmﬁmm allele C Gluﬁ’qumajm
ShathalaseNEI89 genotype ANAETMlAEMY geno-
type TT Souay 29.9, 26.4 liag 34.1 NNMAL genotype
TC Soway 53.9, 54.5 UaY 51.1 NNAIOU WAZ genotype
CC 30wy 14.4, 191 Uay 14.8 MNAFL LAy ek
+869 (T/C) wuemA allele T 's;mﬂ’;'wmmﬁmaa allele C u
ﬁaﬂmmjmﬁaaa’mLLasﬁﬂawuﬁmaq genotype Alndidesi
Inemy genotype TT S0eiay 35.2, 32.5 WAy 31.8 SNNAIGL
genotype TC 588/a2 54.9, 57.1 WAz 56.8 MNMGL LAY
genotype CC ¥o8as 9.9, 10.4 WAy 11.4 Muad Fepnad
ﬁaawﬂé“aaﬁum‘sﬁﬂwﬂuﬂfojmﬂwEJI@H Sodsai P uazame”
wuhfleaAves genotype Bt TGF-B (+869) luemlne
dashudaeay TT 36, TC 49 uaz CC 15 Léjal,ﬁauﬁumjm
AAMIATMPRIALTILINLNAANE89 genotype ind1ERA
T ueienegaensditiud AyiuAanT [WwdenUMe
fnumad Visentainer JE Wagnni” yhmadinen lungueas,
UBaNUATNAY8 genotype In&desiumsdnmi din
MInsEnEeNAYag haplotype slummfjméha&mwu T
Soeaz 45.0, 39.0 kaY 26.5 NNAWL CC Saeias 16.1, 30.5
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A AV o o v ~ = o 1 Ada A
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AR A A @Y v o & |
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