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Abstract: Background: IL-17A G197A and IL-17F A7488G gene polymorphisms are found to be associated with
the risk of several diseases, however few studies have focused on their correlation with risk of liver cirrhosis (LC).
Aims: The aim of this study was to assess the impact of IL-17A G197A and IL-17F A7488G gene polymorphisms on
development of LC from chronic hepatitis B (CHB) in Chinese patients. Methods: A total of 163 HBV-related LC
patients and 168 CHB patients were enrolled in the present study. IL-17A and IL-17F gene polymorphisms were
analyzed using a polymerase chain reaction (PCR) restriction fragment length polymorphism assay (PCR-RFLP).
Results: Frequencies of IL-17A G197A genotype AA and allele A were significantly higher in LC patients compared
with that in CHB patients (AA 42.33% vs 27.98%, P = 0.032; A 56.34% vs 46.15%, P=0.011, respectively); While no
significant difference in frequencies of genotypes and alleles of IL-17F A7488G was found between the two groups.
The AA genotype of IL-17A G197A significantly increased LC risk (OR 4.186, 95% Cl: 1.479-11.844), while A allele
carriers were also associated with an increased LC risk (OR 1.856, 95% Cl: 1.161-2.967). Conclusion: IL-17A G197A
is a candidate gene that confers the genetic susceptibility for LC development from CHB in Chinese population.
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Introduction

Liver cirrhosis (LC) is a severe end-stage liver
disease usually caused by HBV infection in
China [1]. Patients with LC possess a signifi-
cantly reduced life expectancy in contrast with
non-cirrhotic ones. Optimal treatment of LC
requires better understanding of its pathoge-
netic mechanism. According to current knowl-
edge, the most important pathogenetic mecha-
nism of liver cirrhosis is chronic inflammation
[3, 4]. Immune response induced by HBV could
cause progression of liver disease from mild
inflammation to severe fibrosis and liver
cirrhosis.

A series of cytokines are involved in the inflam-
mation of hepatocytes which could cause
activation of hepatic stellate cells (HSCs), the
latter are considered to be responsible for the
excess deposition of extra-cellular matrix (ECM)
during liver fibrosis [5, 6]. According to previous
studies, IL-17A and IL-17F produced by Thi7
cells have been considered to play an impor-
tant role in process of inflammation, autoim-
mune diseases [7-9]. A study on HepG2 cells
found that IL-17 could induce fibrogenesis
through periostin mediated collagen deposi-
tion, especially combined with TNF-o« [10]. In
addition, a recent study demonstrated that
exogenous IL-17 could promote the activation of
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Table 1. PCR primers and restriction enzymes for genotype assays

SNP Primer sequence Restriction enzyme  Genotypes Fragment size
IL17A G197A F 5’-AACAAGTAAGAATG GG 68 and 34 bp
AAAAGAGGACATGGT-3’ AA 102 bp
R 5’-CCCCCAATGA AG 102, 68 and 34 bp
GGTCATAGAAGAATC-3’
IL-17F T7488C F 5’-GTTCCCATC AA 288 and 124 bp
CAGCAAGAGAC-3’ GG 412 bp
R 5-AGCTGGGAA GA 412,288 and 124 bp
TGCAAACAAAC-3’

SNP: single nucleotide polymorphisms.

Table 2. Demographic and Clinical characteristics of CHB

patients and LC patients

[16, 17]. However, few studies
have focused on their correlation

Variables CHB patients

LC patients

with risk of LC.

number of subjects 168 163

mean age + SD (year) 30.56 + 6.05 45.06 + 6.38
female/male 50/118 54/109

ALT, IU/L 87 (38-507) 104 (35-667)
AST, IU/L 65 (31-352) 70 (31-720)
TBIL, umol/L 21.7 (11.1-425) 31.9(11.3-428.9)
PTA (%) 97 (50-117) 93 (36-128)

P value

Genetic factors have also been
<0.01 suspected to play a role in devel-
0.554 opment of LC. Whether genetic
0.02 polymorphisms in IL-17A and
0.03 IL-17F could influence the risk of
<0.01 liver cirrhosis remains unknown.
<0.01 In the present study, we examined

stellate cells and aggravated liver fibrosis [11].
According to another study based on liver tis-
sue, IL-17A was found to be increased in fibrotic
livers compared with nonfibrotic livers which
suggested that IL-17A play a role in fibrotic
process [12].

At present, IL-17A and IL-A7F gene polymor-
phisms were found to be associated with a
series of diseases. Wang, et al demonstrated
that IL-17 G197A (rs2275913) A allele and
rs3748067 C allele were associated with an
increased gastric cancer risk in contrast with
normal controls, which suggest that some I1L-17
gene polymorphisms significantly increase gas-
tric cancer risk [13]. Another recent study on
cervical cancer patients revealed that IL17A
G197A gene polymorphism was associated
with the susceptibility of the cancer in Chinese
women [14]. A His-to-Arg substitution at amino
acid 161 (H161R) caused by IL-17F A7488G
(rs763780) polymorphism could influence the
function of wild-type IL-17F and the risk of asth-
ma in Japanese [15]. Moreover, other research-
ers have recently reported that IL-17A
rs2275913 and IL-17F (rs763780) polymor-
phisms were associated with the susceptibility
to rheumatoid arthritis and ulcerative colitis
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IL-17A G197A and IL-17F A7488G
gene polymorphisms in LC and
CHB patients to assess the impact of IL-17A
G197A and IL-17F A7488G gene polymorphisms
on development of LC from CHB.

Materials and methods
Subjects

Atotal of 168 CHB patients and 163 LC patients
who attended Provincial Hospital affiliated to
Shandong University from September 2013 to
December 2014 were enrolled in the current
study. Diagnose of CHB was based on the
Guideline of CHB Treatment published by Asia-
Pacific Associations for the Study of Liver
Disease [18]. Clinical manifestation, such as
esophageal varices and ascites combined with
imaging findings on ultrasonography, computed
tomography and magnetic resonance imaging
were employed to diagnose LC. Exclusion crite-
ria included any coexisting chronic liver dis-
ease, other types of hepatitis virus infection or
human immunodeficiency virus, and immuno-
suppressive therapy. Alanine aminotransferase
(ALT), aspartate aminotransferase (AST), total
bilirubin (TBIL), albumin, and globulin, prothro-
mbin activity (PTA), HBV-DNA concentrations
were obtained from examination at admission.
Written informed consent was obtained from
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Table 3. Distribution of the genotypes and alleles frequencies of IL-17A and IL-17F in all subjects

CHB (%) LC (%) P value P value/OR* (95% Cl)

IL-17A genotypes

GG 31(18.45) 22 (13.50) 1

AA 47 (27.98) 69 (42.33) 0.032 0.007/4.186 (1.479-11.844)

AG 90 (53.57) 72 (44.17) 0.71 0.05/2.761 (1.002-7.612)

AA+AG 137 (81.55) 141 0.22 0.865/0.932 (0.412-2.106)
Alleles

G 152 (53.85) 116 (43.66) 1

A 184 (46.15) 210 (56.34) 0.011 0.10/1.856 (1.161-2.967)
IL-17F genotypes

AA 91 (54.17) 78 (47.85) 1

GG 10 (5.95) 13 (7.98) 0.35 0.802/1.175 (0.33-4.15)

GA 67 (39.88) 72 (44.17) 0.09 0.09/0.553 (0.279-1.098)

GG+GA 77 (45.83) 85 (52.15) 0.25 0.157/0.626 (0.327-1.198)
Alleles

A 249 (84.9) 228 (81.0) 1

G 87 (15.1) 98 (19.0) 0.23 0.394/0.803 (0.484-1.331)

Cl, confidence interval; OR, odds ratio; 1, Adjusted for age and gender.

each subject. The study protocol was approved
by the local Ethics Committee of Provincial
Hospital affiliated to Shandong University.

DNA extraction

DNA of all subjects was separated from 2 ml
peripheral blood with QlAamp DNA Mini Kit
(Qiagen, Hilden, Germany) and the DNA was
resuspended in RNAse/DNAse-Free Distilled
water.

IL-17A and IL-17F genotyping

IL-17A and IL-17F gene polymorphisms were
analyzed using a polymerase chain reaction-
restriction fragment length polymorphism
assay (PCR-RFLP). Primer sequences and
restriction enzymes for them are demonstrated
in Table 1. The PCR amplification was per-
formed in a total volume of 25 ul mixtures con-
taining 50-150 ng of genomic DNA, 10 pM of
each primer and Premix Taq (Takara, Dalian,
China). For IL-17A G197A PCR amplification, an
initial denaturation at 94°C for 5 min was fol-
lowed by 38 cycles at 94°C for 45 s, 58°C for
45 s, at 72°C for 1 min, and a final extension at
72°C for 10 min. For IL-17F A7488G PCR ampli-
fication, an initial denaturation at 94°C for 5
min was followed by 36 cycles at 94°C for 45 s,
60°C for 45 s, at 72°C for 1 min, and a final
extension at 72°C for 10 min.
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The PCR products of IL-17A G197A and IL-A7F
T7488C were digested with Xagl (Fermentas,
Lithuania) and Nlalll (New England Biolabs,
Ipswich, MA, USA) at 37°C for 5 minutes,
respectively. The products were then analyzed
in 2% agarose gel stained with ethidium bro-
mide and visualized under UV light (Figure 1).

Statistical analysis

Hardy-Weinberg equilibrium of genotypes was
evaluated with chi-square test. Differences of
demographic and clinical characteristics and
genotype distribution between CHB patients
and LC patients were compared using the
Student’s t-test, Mann-Whitney U test or chi-
square test. Oddsratios (ORs) and 95% confi-
dence intervals (Cls) for LC in association with
genotypes were calculated with unconditional
logistic regression adjusted by age and gender.
All data were analyzed using the statistical
package SPSS version 17.0 (SPSS, Chicago, IL).
P values < 0.05 were considered to be statisti-
cally significant.

Results

Subjects characteristic and Hardy-Weinberg
equilibrium

Atotal of 168 CHB patients and 163 LC patients
were enrolled in this study. Genotype distribu-
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Figure 1. Genotyping analysis of IL-17A G197A poly-
morphism by PCR-RFLP. Product of polymerase chain
reaction-based restriction analysis of IL-17A G197A.
AG: heterozygote, 102 bp, 68 bp and 34 bp (too short
to be detected) GG: homozygote, 102 bp AA: homozy-
gote, 68 bp and 34 bp.

tion of IL-17A G197A and IL-17F A7488G were in
Hardy-Weinberg equilibrium (P > 0.05). Demo-
graphic and clinical characteristics of subjects
are shown in Table 2. In brief, significantly
higher levels of ALT, AST, TBIL and PTA were
found in LC patients than in CHB patients.

Frequencies of IL-17A G197A genotype AA and
allele A were significantly higher in LC patients
than CHB patients

In order to study the impact of IL-17A G197A
and IL-17F A7488G polymorphisms on develop-
ment of LC from CHB, we employed PCR-RFLP
to assess the distribution of the genotypes in
all subjects. The results demonstrated that
frequencies of IL-17A G197A genotype AA and
allele A were significantly higher in LC patients
compared with that in CHB patients (AA 42.33%
vs 27.98%, P = 0.032; A 56.34% vs 46.15%, P
= 0.011); While no significant difference in
frequencies of IL-17F A7488G genotypes and
alleles was found between the two groups.
Frequencies of the two polymorphisms in CHB
patients and LC patients are summarized in
Table 3. This result suggested that IL-17A may
play a role in the development of LC from CHB.

AA genotype of IL-17A G197A significantly in-
creased risk of LC development from CHB

To assess whether IL-17A G197A polymorphism
was associated with the risk of LC developed
from CHB, we analyzed their relationship with
unconditional logistic regression. We found
that compared with GG genotype, the AA
genotype of IL-17A G197Asignificantly increased
LC risk with OR of 4.186 (95% Cl: 1.479-
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11.844), while A allele carriers were also
associated with an increased LC risk when
compared with G allele carriers (OR 1.856,
95% Cl: 1.161-2.967) (Table 3). The above
suggested that A allele and AA genotype of
IL-17A G197A carriers possess a higher risk
of LC development.

Discussion

As a life-threatening health problem, liver cir-
rhosis is characterized by regenerated nodule
development due to chronic inflammation.
Hepatitis B virus (HBV) infection is considered
to be the mostimportant etiology of LC in China.
The mechanism of development of LC from
CHB is still undefined. In the present study, we
identified correlations between polymorphisms
of IL-17A and IL-17F genes and LC development
from CHB patients. Our results revealed that
IL-17A 197AA genotype and A allele were asso-
ciated with higher LC risk, while no significant
differences in IL-17F A7488G distribution was
found between CHB patients and LC patients. It
suggested that IL-17A may play a role in the
development of LC from CHB.

In line with our findings, a recent study demon-
strated that IL-17A G197A (rs2275913) GA and
AA genotypes were related with an increased
risk for the severity of the gastric mucosal atro-
phy in comparatively younger subjects, while A
allele was associated with an increased risk for
a peptic ulcer [19]. The above researchers also
demonstrated that G197A minor homozygote
(AA) carriers had an increased risk of the devel-
opment of ulcerative colitis [20]. Another study
on gastric cancer revealed that IL-17A G197A
AA genotype was significantly higher in gastric
cancer patients in contrast to controls [21].
Other polymorphisms of IL-17A were also found
to be associated with some diseases. For
example, Wang, et al reported that polymor-
phism of IL17A rs8193036 in promoter was in
the association with pediatric asthma in
Taiwanese population [22]. Our results in LC
were consistent with these studies emphasiz-
ing that IL-17A polymorphisms were associated
with susceptibility of several diseases.

The mechanism involved in the above findings
may be that IL-17A plays a role in inflammation
by inducing release of proinflammatory and
neutrophil-mobilizing cytokines [23]. IL-17
plasma levels were found to be significantly
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increased in a series of inflammation-related
diseases, such as asthma [24], systemic lupus
erythematosus [25], allergic rhinitis [26] and
HBV-related liver cirrhosis [11]. Some research-
ers also demonstrated that IL-17 together with
IL-17-activated monocytes could promote the
activation of stellate cells, which aggravated
liver fibrosis and the inflammatory response
[141]. In addition, Du et al, also found that serum
IL-17 levels in LC patients were significantly
higher compared to CHB and PHC patients,
which suggested that IL-17 takes part in
development of LC [27]. The mechanisms of LC
development from CHB remains unclear,
genetic factors may be involved, as a variety of
gene polymorphisms are involved in the
process. For instance, Jin, et al reported that
ILL10 -592A/C gene polymorphism could
enhance the risk for liver cirrhosis [28]. A recent
meta-analysis revealed that T/T genotype of
IL-28B gene rs12979860 significantly more
frequent in LC patients than in chronic
hepatitis patients [29]. In combined with our
findings, we suggested that genetic factor of
IL-17A G197A gene polymorphism play a role in
development of LC from CHB.

Both IL-17A and IL-17F are produced by Thl7
cells and lie immediately adjacent to one
another on human chromosome 6 [30, 31].
However, our investigation suggests that IL-17A,
but not IL-17F, contributes to susceptibility of
LC development from CHB. We speculated that
different ethnic groups or relative small
numbers of our subjects contribute to the
results. Furthermore researches should be
carried out on more subjects and diseases. In
brief, we suggested that IL-17A G197A is a
candidate gene that confers the genetic
susceptibility for LC development from CHB
in Chinese population. Further investigations
should be conducted to understand the
functions and mechanisms of the associated
SNPs in regulating IL17A expression.

Acknowledgements

National Natural Science Foundation of China
(Grant No. 81370554).

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Qiang Zhu, Depart-
ment of Gastroenterology, Shandong Provincial

9797

Hospital Affiliated to Shandong University, 324, Jing
5 Road, Ji'nan, 250021, Shandong Province, China.
E-mail: zhugiang@medmail.com.cn; Xinguang Liu,
Department of Hematology, Qilu Hospital, Shandong
University, 107 West Wenhua Road, Ji'nan 250012,
Shandong, China. E-mail: liuxingrant@163.com

References

[1] Ganem D, Prince AM. Hepatitis B virus infec-
tion-natural history and clinical consequences.
N Engl J Med 2004; 350: 1118-1129.

[2]  Friedman SL. Mechanisms of hepatic fibrogen-
esis. Gastroenterology 2008; 134: 1655-
1669.

[3] Herzer K, Sprinzl MF, Galle PR. Hepatitis
viruses: live and let die. Liver Int 2007; 27:
293-301.

[4] Lamontagne J, Pinkerton M, Block TM, Lu X.
Hepatitis B and hepatitis C virus replication
upregulates serine protease inhibitor Kazal,
resulting in cellular resistance to serine
protease-dependent apoptosis. J Virol 2010;
84:907-917.

[5] Canbay A, Feldstein AE, Higuchi H, Werneburg
N, Grambihler A, Bronk SF, Gores GJ. Kupffer
cell engulfment of apoptotic bodies stimulates
death ligand and cytokine expression.
Hepatology 2003; 38: 1188-1198.

[6] Prosser CC, Yen RD, Wu J. Molecular therapy
for hepatic injury and fibrosis: where are we?
World J Gastroenterol 2006; 12: 509-515.

[71 Park H, Li Z, Yang XO, Chang SH, Nurieva R,
Wang YH, Wang Y, Hood L, Zhu Z, Tian Q, Dong
C. A distinct lineage of CD4 T cells regulates
tissue inflammation by producing interleukin
17. Nat Immunol 2005; 6: 1133-1141.

[8] Castellanos-Rubio A, Santin |, Irastorza |,
Castano L, Carlos Vitoria J, Ramon Bilbao J.
TH17 (and TH1) signatures of intestinal
biopsies of CD patients in response to gliadin.
Autoimmunity 2009; 42: 69-73.

[9]1 SuX, YelJ, Hsueh EC, Zhang Y, Hoft DF, Peng G.
Tumor microenvironments direct the recruit-
ment and expansion of human Th17 cells. J
Immunol 2010; 184: 1630-1641.

[10] AmaraS, Lopez K, Banan B, Brown SK, Whalen
M, Myles E, Ivy MT, Johnson T, Schey KL,
Tiriveedhi Vv. Synergistic effect of pro-inflam-
matory TNFa and IL-17 in periostin mediated
collagen deposition: Potential role in liver
fibrosis. Mol Immunol 2015; 64: 26-35.

[11] Sun HQ, Zhang JY, Zhang H, Zou ZS, Wang FS,
Jia JH. Increased Th17 cells contribute to
disease progression in patients with HBV-
associated liver cirrhosis. J Viral Hepat 2012;
19: 396-403.

Int J Clin Exp Med 2015;8(6):9793-9798


mailto:zhuqiang@medmail.com.cn
http://www.ncbi.nlm.nih.gov/pubmed/15014185
http://www.ncbi.nlm.nih.gov/pubmed/?term=Werneburg N%5BAuthor%5D&cauthor=true&cauthor_uid=14578857
http://www.ncbi.nlm.nih.gov/pubmed/?term=Werneburg N%5BAuthor%5D&cauthor=true&cauthor_uid=14578857
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grambihler A%5BAuthor%5D&cauthor=true&cauthor_uid=14578857
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bronk SF%5BAuthor%5D&cauthor=true&cauthor_uid=14578857
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gores GJ%5BAuthor%5D&cauthor=true&cauthor_uid=14578857
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chang SH%5BAuthor%5D&cauthor=true&cauthor_uid=16200068
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nurieva R%5BAuthor%5D&cauthor=true&cauthor_uid=16200068
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang YH%5BAuthor%5D&cauthor=true&cauthor_uid=16200068
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang Y%5BAuthor%5D&cauthor=true&cauthor_uid=16200068
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hood L%5BAuthor%5D&cauthor=true&cauthor_uid=16200068
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhu Z%5BAuthor%5D&cauthor=true&cauthor_uid=16200068
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tian Q%5BAuthor%5D&cauthor=true&cauthor_uid=16200068
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dong C%5BAuthor%5D&cauthor=true&cauthor_uid=16200068
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dong C%5BAuthor%5D&cauthor=true&cauthor_uid=16200068
http://www.ncbi.nlm.nih.gov/pubmed/?term=Casta%C3%B1o L%5BAuthor%5D&cauthor=true&cauthor_uid=19127457
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carlos Vitoria J%5BAuthor%5D&cauthor=true&cauthor_uid=19127457
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ramon Bilbao J%5BAuthor%5D&cauthor=true&cauthor_uid=19127457
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang Y%5BAuthor%5D&cauthor=true&cauthor_uid=20026736
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hoft DF%5BAuthor%5D&cauthor=true&cauthor_uid=20026736
http://www.ncbi.nlm.nih.gov/pubmed/?term=Peng G%5BAuthor%5D&cauthor=true&cauthor_uid=20026736
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brown SK%5BAuthor%5D&cauthor=true&cauthor_uid=25467797
http://www.ncbi.nlm.nih.gov/pubmed/?term=Whalen M%5BAuthor%5D&cauthor=true&cauthor_uid=25467797
http://www.ncbi.nlm.nih.gov/pubmed/?term=Whalen M%5BAuthor%5D&cauthor=true&cauthor_uid=25467797
http://www.ncbi.nlm.nih.gov/pubmed/?term=Myles E%5BAuthor%5D&cauthor=true&cauthor_uid=25467797
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ivy MT%5BAuthor%5D&cauthor=true&cauthor_uid=25467797
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson T%5BAuthor%5D&cauthor=true&cauthor_uid=25467797
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schey KL%5BAuthor%5D&cauthor=true&cauthor_uid=25467797
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tiriveedhi V%5BAuthor%5D&cauthor=true&cauthor_uid=25467797

[12]

[13]

[14]

[15]

(16]

[17]

(18]

[19]

[20]

[21]

9798

IL-17A G197A and liver cirrhosis development in CHB patients

Tan Z, Qian X, Jiang R, Liu Q, Wang Y, Chen C,
Wang X, Ryffel B, Sun B. IL-17A plays a critical
role in the pathogenesis of liver fibrosis through
hepatic stellate cell activation. J Immunol
2013; 191: 1835-1844.

Wang N, Yang J, Lu J, Qiao Q, Bao G, Wu T, He
X. IL-17 gene polymorphism is associated with
susceptibility to gastric cancer. Tumour Biol
2014; 35: 10025-10030.

Quan, Zhou B, Wang Y, Duan R, Wang K, Gao
Q, Shi S, Song Y, Zhang L, Xi M. Association be-
tween IL17 polymorphisms and risk of cervical
cancer in Chinese women. Clin Dev Immunol
2012; 2012: 258293.

Kawaguchi M, Takahashi D, Hizawa N, Suzuki
S, Matsukura S, Kokubu F, Maeda Y, Fukui Y,
Konno S, Huang SK, Nishimura M, Adachi M.
IL-17F sequence variant (His161Arg) is associ-
ated with protection against asthma and
antagonizes wild-type IL-17F activity. J Allergy
Clin Immunol 2006; 117: 795-801.

Nordang GB, Viken MK, Hollis-Moffatt JE,
Merriman TR, Farre @T, Helgetveit K, Kvien TK,
Lie BA. Association analysis of the interleukin
17A gene in Caucasian rheumatoid arthritis
patients from Norway and New Zealand.
Rheumatology (Oxford) 2009; 48: 367-370.
Arisawa T, Tahara T, Shibata T, Nagasaka M,
Nakamura M, Kamiya Y, Fujita H, Nakamura M,
Yoshioka D, Arima Y, Okubo M, Hirata I, Nakano
H. The influence of polymorphisms of interleu-
kin-17A and interleukin-17F genes on the
susceptibility to ulcerative colitis. J Clin
Immunol 2008; 28: 44-49.

Liaw YF, Leung N, Kao JH, Piratvisuth T, Gane
E, Han KH, Guan R, Lau GK, Locarnini S;
Chronic Hepatitis B Guideline Working Party of
the Asian-Pacific Association for the Study of
the Liver. Asian-Pacific consensus statement
on the management of chronic hepatitis B: a
2008 update. Hepatol Int 2008; 2: 263-283.
Hayashi R, Tahara T, Shiroeda H, Matsue Y,
Minato T, Nomura T, Yamada H, Saito T,
Matsunaga K, Fukuyama T, Hayashi N, Otsuka
T, Fukumura A, Nakamura M, Tsutsumi M,
Shibata T, Arisawa T. Association of genetic
polymorphisms in IL17A and IL17F with gastro-
duodenal diseases. J Gastrointestin Liver Dis
2012; 21: 243-249.

Hayashi R, Tahara T, Shiroeda H, Saito T,
Nakamura M, Tsutsumi M, Shibata T, Arisawa
T. Influence of IL17A polymorphisms (rs2-
275913 and rs3748067) on the susceptibility
to ulcerative colitis. Clin Exp Med 2013; 13:
239-244.,

Arisawa T, Tahara T, Shiroeda H, Matsue Y,
Minato T, Nomura T, Yamada H, Hayashi R,
Saito T, Matsunaga K, Fukuyama T, Hayashi N,
Otsuka T, Fukumura A, Nakamura M, Shibata
T. Genetic polymorphisms of IL17A and pri-mi-

[22]

(23]

(24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

croRNA-938, targeting IL17A 3’-UTR, influence
susceptibility to gastric cancer. Hum Immunol
2012; 73: 747-752.

Wang JY, Shyur SD, Wang WH, Liou YH, Lin CG,
Wu YJ, Wu LS. The polymorphisms of interleu-
kin 17A (IL17A) gene and its association with
pediatric asthma in Taiwanese population.
Allergy 2009; 64: 1056-1060.

Schmidt-Weber CB, Akdis M, Akdis CA. TH17
cells in the big picture of immunology. J Allergy
Clin Immunol 2007; 120: 247-254.

Chakir J, Shannon J, Molet S, Fukakusa M,
Elias J, Laviolette M, Boulet LP, Hamid Q.
Airway remodeling-associated mediators in
moderate to severe asthma: effect of steroids
on TGF-beta, IL-11, IL-17, and type | and type Ill
collagen expression. J Allergy Clin Immunol
2003; 111: 1293-1298.

Talaat RM, Mohamed SF, Bassyouni IH, Raouf
AA. Th1/Th2/Th17/Treg cytokine imbalance in
systemic lupus erythematosus (SLE) patients:
Correlation with disease activity. Cytokine
2015; 72: 146-153.

Xuekun H, Qintai Y, Yulian C, Gehua Z.
Correlation of gammadelta-T-cells, Th17 cells
and IL-17 in peripheral blood of patients with
allergic rhinitis. Asian Pac J Allergy Immunol
2014; 32: 235-239.

Du WJ, Zhen JH, Zeng ZQ, Zheng ZM, Xu Y, Qin
LY, Chen SJ. Expression of interleukin-17 asso-
ciated with disease progression and liver fibro-
sis with hepatitis B virus infection: IL-17 in HBV
infection. Diagn Pathol 2013; 8: 40.

Jin XY, Wang YQ, Yan T, Wang J, Qing S, Ding N,
Tian H, Zhao P. Interleukin-10 gene promoter
polymorphism and susceptibility to liver cirrho-
sis. Hepatogastroenterology 2014; 61: 442-
446.

Suo GJ, Zhao ZX. Association of the interleukin-
28B gene polymorphism with development of
hepatitis virus-related hepatocellular carcino-
ma and liver cirrhosis: a meta-analysis. Genet
Mol Res 2013; 12: 3708-3717.

Bettelli E, Carrier Y, Gao W, Korn T, Strom TB,
Oukka M, Weiner HL, Kuchroo VK. Reciprocal
developmental pathways for the generation of
pathogenic effector TH17 and regulatory T
cells. Nature 2006; 441: 235-238.

Aggarwal S, Ghilardi N, Xie MH, de Sauvage FJ,
Gurney AL. Interleukin-23 promotes a distinct
CDA4 T cell activation state characterized by the
production of interleukin-17. J Biol Chem 2003;
278:1910-1914.

Int J Clin Exp Med 2015;8(6):9793-9798


http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu Q%5BAuthor%5D&cauthor=true&cauthor_uid=23842754
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang Y%5BAuthor%5D&cauthor=true&cauthor_uid=23842754
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen C%5BAuthor%5D&cauthor=true&cauthor_uid=23842754
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang X%5BAuthor%5D&cauthor=true&cauthor_uid=23842754
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ryffel B%5BAuthor%5D&cauthor=true&cauthor_uid=23842754
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sun B%5BAuthor%5D&cauthor=true&cauthor_uid=23842754
http://www.ncbi.nlm.nih.gov/pubmed/?term=Qiao Q%5BAuthor%5D&cauthor=true&cauthor_uid=25012243
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bao G%5BAuthor%5D&cauthor=true&cauthor_uid=25012243
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu T%5BAuthor%5D&cauthor=true&cauthor_uid=25012243
http://www.ncbi.nlm.nih.gov/pubmed/?term=He X%5BAuthor%5D&cauthor=true&cauthor_uid=25012243
http://www.ncbi.nlm.nih.gov/pubmed/?term=He X%5BAuthor%5D&cauthor=true&cauthor_uid=25012243
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duan R%5BAuthor%5D&cauthor=true&cauthor_uid=23049595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang K%5BAuthor%5D&cauthor=true&cauthor_uid=23049595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gao Q%5BAuthor%5D&cauthor=true&cauthor_uid=23049595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gao Q%5BAuthor%5D&cauthor=true&cauthor_uid=23049595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shi S%5BAuthor%5D&cauthor=true&cauthor_uid=23049595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Song Y%5BAuthor%5D&cauthor=true&cauthor_uid=23049595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang L%5BAuthor%5D&cauthor=true&cauthor_uid=23049595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xi M%5BAuthor%5D&cauthor=true&cauthor_uid=23049595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suzuki S%5BAuthor%5D&cauthor=true&cauthor_uid=16630936
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suzuki S%5BAuthor%5D&cauthor=true&cauthor_uid=16630936
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsukura S%5BAuthor%5D&cauthor=true&cauthor_uid=16630936
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kokubu F%5BAuthor%5D&cauthor=true&cauthor_uid=16630936
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maeda Y%5BAuthor%5D&cauthor=true&cauthor_uid=16630936
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fukui Y%5BAuthor%5D&cauthor=true&cauthor_uid=16630936
http://www.ncbi.nlm.nih.gov/pubmed/?term=Konno S%5BAuthor%5D&cauthor=true&cauthor_uid=16630936
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang SK%5BAuthor%5D&cauthor=true&cauthor_uid=16630936
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nishimura M%5BAuthor%5D&cauthor=true&cauthor_uid=16630936
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adachi M%5BAuthor%5D&cauthor=true&cauthor_uid=16630936
http://www.ncbi.nlm.nih.gov/pubmed/?term=Merriman TR%5BAuthor%5D&cauthor=true&cauthor_uid=19208686
http://www.ncbi.nlm.nih.gov/pubmed/?term=F%C3%B8rre %C3%98T%5BAuthor%5D&cauthor=true&cauthor_uid=19208686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Helgetveit K%5BAuthor%5D&cauthor=true&cauthor_uid=19208686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kvien TK%5BAuthor%5D&cauthor=true&cauthor_uid=19208686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lie BA%5BAuthor%5D&cauthor=true&cauthor_uid=19208686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nagasaka M%5BAuthor%5D&cauthor=true&cauthor_uid=17828618
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nakamura M%5BAuthor%5D&cauthor=true&cauthor_uid=17828618
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kamiya Y%5BAuthor%5D&cauthor=true&cauthor_uid=17828618
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fujita H%5BAuthor%5D&cauthor=true&cauthor_uid=17828618
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nakamura M%5BAuthor%5D&cauthor=true&cauthor_uid=17828618
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshioka D%5BAuthor%5D&cauthor=true&cauthor_uid=17828618
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arima Y%5BAuthor%5D&cauthor=true&cauthor_uid=17828618
http://www.ncbi.nlm.nih.gov/pubmed/?term=Okubo M%5BAuthor%5D&cauthor=true&cauthor_uid=17828618
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hirata I%5BAuthor%5D&cauthor=true&cauthor_uid=17828618
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nakano H%5BAuthor%5D&cauthor=true&cauthor_uid=17828618
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nakano H%5BAuthor%5D&cauthor=true&cauthor_uid=17828618
http://www.ncbi.nlm.nih.gov/pubmed/?term=Piratvisuth T%5BAuthor%5D&cauthor=true&cauthor_uid=19669255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gane E%5BAuthor%5D&cauthor=true&cauthor_uid=19669255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gane E%5BAuthor%5D&cauthor=true&cauthor_uid=19669255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Han KH%5BAuthor%5D&cauthor=true&cauthor_uid=19669255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guan R%5BAuthor%5D&cauthor=true&cauthor_uid=19669255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lau GK%5BAuthor%5D&cauthor=true&cauthor_uid=19669255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Locarnini S%5BAuthor%5D&cauthor=true&cauthor_uid=19669255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chronic Hepatitis B Guideline Working Party of the Asian-Pacific Association for the Study of the Liver%5BCorporate Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chronic Hepatitis B Guideline Working Party of the Asian-Pacific Association for the Study of the Liver%5BCorporate Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chronic Hepatitis B Guideline Working Party of the Asian-Pacific Association for the Study of the Liver%5BCorporate Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/19669255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hayashi R[Author]&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tahara T[Author]&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shiroeda H[Author]&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsue Y%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Minato T%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nomura T%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamada H%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saito T%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsunaga K%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fukuyama T%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hayashi N%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Otsuka T%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Otsuka T%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fukumura A%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nakamura M%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tsutsumi M%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shibata T%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arisawa T%5BAuthor%5D&cauthor=true&cauthor_uid=23012664
http://www.ncbi.nlm.nih.gov/pubmed/23012664
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hayashi R[Author]&cauthor=true&cauthor_uid=22955700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tahara T[Author]&cauthor=true&cauthor_uid=22955700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shiroeda H[Author]&cauthor=true&cauthor_uid=22955700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saito T%5BAuthor%5D&cauthor=true&cauthor_uid=22955700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nakamura M%5BAuthor%5D&cauthor=true&cauthor_uid=22955700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tsutsumi M%5BAuthor%5D&cauthor=true&cauthor_uid=22955700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shibata T%5BAuthor%5D&cauthor=true&cauthor_uid=22955700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arisawa T%5BAuthor%5D&cauthor=true&cauthor_uid=22955700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arisawa T%5BAuthor%5D&cauthor=true&cauthor_uid=22955700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsue Y%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Minato T%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nomura T%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamada H%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hayashi R%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saito T%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsunaga K%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fukuyama T%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hayashi N%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Otsuka T%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fukumura A%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nakamura M%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shibata T%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shibata T%5BAuthor%5D&cauthor=true&cauthor_uid=22537748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liou YH%5BAuthor%5D&cauthor=true&cauthor_uid=19210369
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lin CG%5BAuthor%5D&cauthor=true&cauthor_uid=19210369
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu YJ%5BAuthor%5D&cauthor=true&cauthor_uid=19210369
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu LS%5BAuthor%5D&cauthor=true&cauthor_uid=19210369
http://www.ncbi.nlm.nih.gov/pubmed/19210369
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fukakusa M%5BAuthor%5D&cauthor=true&cauthor_uid=12789232
http://www.ncbi.nlm.nih.gov/pubmed/?term=Elias J%5BAuthor%5D&cauthor=true&cauthor_uid=12789232
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laviolette M%5BAuthor%5D&cauthor=true&cauthor_uid=12789232
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boulet LP%5BAuthor%5D&cauthor=true&cauthor_uid=12789232
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hamid Q%5BAuthor%5D&cauthor=true&cauthor_uid=12789232
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xuekun H[Author]&cauthor=true&cauthor_uid=25268341
http://www.ncbi.nlm.nih.gov/pubmed/?term=Qintai Y[Author]&cauthor=true&cauthor_uid=25268341
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yulian C[Author]&cauthor=true&cauthor_uid=25268341
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gehua Z[Author]&cauthor=true&cauthor_uid=25268341
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng ZM%5BAuthor%5D&cauthor=true&cauthor_uid=23448394
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xu Y%5BAuthor%5D&cauthor=true&cauthor_uid=23448394
http://www.ncbi.nlm.nih.gov/pubmed/?term=Qin LY%5BAuthor%5D&cauthor=true&cauthor_uid=23448394
http://www.ncbi.nlm.nih.gov/pubmed/?term=Qin LY%5BAuthor%5D&cauthor=true&cauthor_uid=23448394
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen SJ%5BAuthor%5D&cauthor=true&cauthor_uid=23448394
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jin XY[Author]&cauthor=true&cauthor_uid=24901158
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang YQ[Author]&cauthor=true&cauthor_uid=24901158
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yan T[Author]&cauthor=true&cauthor_uid=24901158
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang J%5BAuthor%5D&cauthor=true&cauthor_uid=24901158
http://www.ncbi.nlm.nih.gov/pubmed/?term=Qing S%5BAuthor%5D&cauthor=true&cauthor_uid=24901158
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ding N%5BAuthor%5D&cauthor=true&cauthor_uid=24901158
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tian H%5BAuthor%5D&cauthor=true&cauthor_uid=24901158
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao P%5BAuthor%5D&cauthor=true&cauthor_uid=24901158
http://www.ncbi.nlm.nih.gov/pubmed/24901158
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suo GJ[Author]&cauthor=true&cauthor_uid=24085431
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao ZX[Author]&cauthor=true&cauthor_uid=24085431
http://www.ncbi.nlm.nih.gov/pubmed/24085431
http://www.ncbi.nlm.nih.gov/pubmed/24085431
http://www.ncbi.nlm.nih.gov/pubmed/?term=Korn T%5BAuthor%5D&cauthor=true&cauthor_uid=16648838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Strom TB%5BAuthor%5D&cauthor=true&cauthor_uid=16648838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oukka M%5BAuthor%5D&cauthor=true&cauthor_uid=16648838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weiner HL%5BAuthor%5D&cauthor=true&cauthor_uid=16648838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kuchroo VK%5BAuthor%5D&cauthor=true&cauthor_uid=16648838

