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Abstract
AIM: To investigate the relationships between polymorphisms
of interleukin-1B (IL-1B) promoter region -511C/T and
interleukin-1 receptor antagonist gene (IL-1RN) and
susceptibility to chronic hepatitis B in Chinese population.

METHODS: Genomic DNA was extracted from the peripheral
blood of 190 patients with chronic hepatitis B and 249 normal
controls and then subjected to polymerase chain reaction
(PCR) amplification. The PCR products were digested by
restriction endonuclease AvaI. The products of digestion were
subjected to 20 g/L gel electrophoresis and ethidium bromide
staining.

RESULTS: The frequencies of IL-1B (-511) genotypes CC,
CT and TT in patients with chronic hepatitis B were 23.7%,
49.5% and 26.8%, while 26.1%, 47.4% and 26.5%
respectively in controls. The results showed that there was
no significant difference in the frequencies of alleles or
genotypes in IL-1B between patients with chronic hepatitis
B and controls. The distributions of IL-1B (-511) genotype
CC were significantly different between the two subgroups
(HBV-DNA 1×103 copies/mL as subgroup I, HBV-DNA
>1×103 copies/mL as subgroup II) of chronic hepatitis B
(P=0.029). Only four of the five kinds of polymorphism (1/1,
1/2, 2/2 and 1/4) were found in this study. The frequencies
of IL-1RN genotypes 1/1, 1/2, 2/2 and 1/4 were 88.9%, 9.0%,
0.5% and 1.6% in patients with chronic hepatitis B respectively,
while were 81.1%, 16.9%, 0.4% and 1.6% respectively in
controls. The frequencies of genotype1/2 and IL-1RN allele
2 in patients with chronic hepatitis B were lower than those
in controls (P=0.016 and P=0.029, respectively).

CONCLUSION: There is an association between polymorphisms
of the promoter region -511C/T of IL-1B and IL-1RN intron 2
and chronic hepatitis B virus infection. Subjects with IL-1RN
allele 2 may be resistant to HBV infection, and IL-1B(-511)
genotype CC is closely related with HBV-DNA replication,
which gives some new clues to the study of pathogenesis of
chronic hepatitis B.
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INTRODUCTION
Hepatitis B virus (HBV) infection is one of the most important
chronic viral diseases in the world. An estimated 400 million
people worldwide are carriers of HBV, and approximately
250 000 deaths occur each year as a consequence of fulminant
hepatic failure, cirrhosis, and hepatocellular carcinoma[1]. When
HBV is acquired in adulthood, the majority of infections are
cleared, with chronic infection occurring in 5% to 10% of cases.
However, the dynamic interaction of the host inflammatory
response with HBV, and the subsequent impact of this
interaction on the clinical outcome of HBV infection, are not
yet fully understood, nor are the underlying mechanisms for
persistence of the virus.
      Cytokines play an important role in defense against viral
infection, indirectly through determination of the predominant
pattern of the host response, and directly through inhibition of
viral replication[2]. Interleukin(IL)-1 is one of the most
proinflammatory agents, and has a central role in inflammation
and destruction[3]. The most important members of the IL-1
family are the IL-1α, IL-1β and IL-1 receptor antagonists (ra).
IL-1ra is an IL-1 natural competitive inhibitor, acting by
occupancy of cell surface receptor without triggering signal
transduction[4]. IL-1ra plays a role as an important regulator of
inflammation and is currently evaluated in clinical trials. Genes
encoding IL-1 are located on the 430 kb region of chromosome
2q13-21, consisting of three homologous genes: IL-1A, IL-
1B and IL-1ra (IL-1RN)[5]. Biallelic polymorphisms at positions
IL-1A -889, IL-1B -511, and +3 953 have been described, all
representing a C/T single nucleotide polymorphism (SNP). IL-
1RN contains an 86 bp variable number tandem repeat (VNTR)
polymorphism in intron 2[6]. These polymorphisms are located
within the regulatory regions of the genes and have potential
functional importance by modulating IL-1 protein production,
and are related with the development of some diseases[7].
     This research was to discuss the relationship between
polymorphisms of IL-1 gene and susceptibility to HBV in the
Chinese population, and tried to reveal the correlation between
the genotype and phenotype distributions, in order to provide
a certain scientific basis for prevention and treatment of chronic
hepatitis B.

MATERIALS AND METHODS

Subjects
A total of 190 patients with chronic hepatitis B (130 males, 60
females) aged 11-68 years were recruited in Remin Hospital
of Wuhan University. The diagnosis of all the patients was
confirmed according to the criteria for chronic hepatitis B, and
the patients did not have other viral hepatitis. Two hundred
and forty-nine control subjects (150 males, 99 females) aged
18-82 years were selected in Wuhan area (HBsAg negative,
anti-HBe negative, and anti-HBc negative), and liver, renal,
endocrine and cardiovascular disorders were excluded.

PCR preparation
Two microliter peripheral venous blood was collected in an
EDTA tube. Genomic DNA was extracted from peripheral



blood leukocytes and frozen at -20 . Each PCR was carried
out in 25 µL reaction mixture containing 100-200 ng genomic
DNA, 100 µmol/L dNTP, 25 mmol/L MgCl2, 20 pmol/L
primers and 1U TaqDNA polymerase (Promega).

IL-1B and IL-1RN polymorphisms
SNP at position -511 in the promoter region (-702-398)of IL-
1B was analyzed by the PCR-restriction fragment length
polymorphism(RFLP)method[8]. A 304 bp PCR fragment of
the IL-1B promoter region was amplified using the following
primers: 5’-TGGCATTGATCTGGTTCATC-3’ and 5’-
GTTTAGGATCTTCCCACTT-3’. PCR conditions were as
follows: denaturation at 95  for 5 min, then 35 cycles at 94 
for 30 s, at 55  for 30 s, at 72  for 1 min, and finial extention
at 72  for 5 min. twenty µL of PCR products was digested
with 5 U of AvaI (TaKaRa, shiga, Japan) at 37  for 3 h and
run on a 20 g/L agarose gel stained with ethidium bromide.
      IL-1RN intron 2 contained a VNTR of an 86 bp length of
DNA. Oligonucleotides 5’-CTCAGCAACACTCCTAT-3’ and
5’-TCCTGGTCTGCAGGTAA-3’ flanking this region were
used as primers[8]. Amplification conditions were same as the
above. The PCR products were analyzed by electrophoresis
on a 20 g/L agarose gel stained with ethidium bromide.

HBV-DNA measurement
Serum HBV-DNA level in patients with chronic hepatitis B
was detected with the real-time fluorescent quantitative PCR
method (reagents supplied by Shanghai Fosun Co. Ltd.) using
a Lightcycler PCR system. Results were considered abnormal
when HBV-DNA >1×103copies/mL.

Statistical analysis
IL-1B(-511) and IL-1RN(intron 2) allelic and genotype
frequencies were calculated in patients with chronic hepatitis
B and control subjects. Comparison of allelic and genotypes
between groups, and association of IL-1B and IL-1RN
polymorphisms with HBV-DNA replication were examined

for statistical significance with chi-square test. Analysis was
completed with SPSS 9.0, and P<0.05 was considered
statistically significant.

RESULTS

Genotypes of IL-1B and IL-1RN
C/T transition polymorphism of IL-1B(-511) was analyzed by
PCR-RFLP. AvaI digestion of the PCR products of IL-1B
resulted in three genotypes, consisting of TT (intact, 304 bp),
CT (three fragments of 304, 190 and 114 bp) and CC (two
fragments of 190 and 114 bp), (Figure 1). The intron 2 of IL-
1RN polymorphism contained VNTR of 86 bp. There were
five alleles in humans, including allele 1 (four repeats, 410 bp),
allele 2 (two repeats, 240 bp), allele 3 (five repeats, 500 bp),
allele 4 (three repeats, 325 bp) and allele 5 (six repeats, 595 bp).
Only four of the five kinds of polymorphism of IL-1RN(1/1,
1/2, 2/2, and 1/4) were found in this study (Figure 2).

Frequencies of IL-1B and IL-1RN genotypes in both groups
The genotype and allele frequencies of IL-1B and IL-1RN in
patients with chronic hepatitis B and control subjects were
determined, and explored with 2×2 χ2 test under the Hardy-
Weinberg law and shown to represent all population (Tables
1, 2). The frequencies of IL-1B genotypes CC, CT and TT in
patients with chronic hepatitis B were 23.7%(45/190), 49.5%
(94/190) and 26.8%(51/190), while those in controls were
26.1%(65/249), 47.4%(118/249), and 26.5%(66/249)
respectively. The results showed that there was no significant
difference in the frequencies of alleles (χ2=0.16, P=0.69) or
genotypes (χ2=0.35, P=0.84) in IL-1B between patients with
chronic hepatitis B and control subjects.
      Only four of the five kinds of polymorphism of IL-1RN
(1/1, 1/2, 2/2 and 1/4) were found in this study. The frequencies
of 1/1, 1/2, 2/2 and 1/4 were 88.9%, 9.0%, 0.5% and 1.6% in
chronic hepatitis B patients, while those in controls were 81.1%,
16.9%, 0.4% and 1.6% respectively. IL-1 RN allele 1 was

Table 1  Comparison of IL-1B(-511) polymorphism between patients with chronic hepatitis B and controls

           Frequency of genotypes (%)          Frequency of alleles (%)
Group   n

    CC       CT      TT        C        T

Patients 190 45 (23.7)   94 (49.5) 51 (26.8) 184 (48.4) 196 (51.6)

Controls 249 65 (26.1) 118 (47.4) 66 (26.5) 248 (49.8) 250 (50.2)

Patients vs controls, χ2=0.35, P=0.84; χ2=0.16, P=0.69.

Table 2  Comparison of IL-1RN intron 2 polymorphism between patients with chronic hepatitis B and controls

           Frequency of genotypes(%) Frequency of alleles(%)
Group   n

     1/1a    1/2b   2/2   1/4        1      2c     4

Patients 190 169 (88.9) 17 (9.0) 1 (0.5) 3 (1.6) 358 (94.2) 19 (5.0) 3 (0.8)

Controls 249 202 (81.1) 42 (16.9) 1 (0.4) 4 (1.6) 450 (90.4) 44 (8.8) 4 (0.8)

Patients vs controls, aχ2=5.03, P=0.025; bχ2=5.81, P=0.016; cχ2=4.76, P=0.029.

Table 3  Association between IL-1B, IL-RN genotypes and HBV copies in chronic hepatitis B patients

                  IL-1B genotype (%)              IL-1RN genotype (%)
Subgroup   n

    CCa     CT     TT     1/1   1/2  2/2  1/4

I 104 31 (29.8) 49 (47.1) 24 (23.1) 93 (89.4) 9 (8.7) 0 2(1.9)

II   86 14 (16.3) 45 (52.3) 27 (31.4) 76 (88.3) 8 (9.3) 1 (1.2) 1(1.2)

HBV-DNA 1×103 copies/mL as I, HBV-DNA >1×103 copies/mL as II, asubgroup I vs subgroup II, χ2=4.77, P=0.029.
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detected in 94.2% of chronic hepatitis B patients and 90.4%
of controls, while IL-1RN allele 2 was detected in 5.0% of the
patients and 8.8% of controls, The frequencies of genotype 1/2
and IL-1RN allele 2 in patients with chronic hepatitis B were
lower than those in controls (χ2=5.81, P=0.016 and χ2=4.76,
P=0.029 respectively).

Association of IL-1B and IL-1RN polymorphism with HBV-
DNA replication
For further analysis of the relationship between IL-1B, IL-
1RN polymorphisms and HBV-DNA replication in patients
with chronic hepatitis B, the patients were divided into two
subgroups (HBV-DNA 1×103 copies/mL as subgroup I,
HBV-DNA >1×103 copies/mL as subgroup II). As shown in
Table 3, the distributions of IL-1B(-511) genotype CC were
of significant difference between the two subgroups (χ2=4.77,
P=0.029).

Figure 1  Results of IL-1B(-511) gene typing. Lane M: DNA
molecular mass marker; Lanes 1, 6: TT; Lanes 2, 4: CT; Lanes 3,
5: CC.

Figure 2  Results of IL-1RN intron 2 VNTR. Lane M: DNA mo-
lecular mass marker; Lane 1: 1/1; Lane 2: 1/2; Lane 3: 1/4;
Lane 4: 2/2.

DISCUSSION
HBV infection is a major global health problem with an estimated
300 million people chronically infected worldwide[9,10].
Individuals with an inadequate primary immune response to
HBV are at increased risk of developing chronic hepatitis B.
Age is the strongest host feature associated with chronic
infection with 90% infants and 5-10% of adults developing
chronic hepatitis B after exposure. In addition, people with
the same age, sex and ethnical group were exposed to the same
HBV strain, which could cause a broad spectrum ranging from
no infection to different clinical outcomes[11]. These data suggest
that host genetic factors are responsible for the clinical
outcomes of HBV infection. Clearance of HBV requires a
coordinated innate and adaptive humoral and cell-mediated
immune response. Cytokines are soluble polypeptide molecules
that mediate cell-to-cell communication and regulate the
intensity and duration of the immune response. Previous studies
have shown that the maximal capacity of cytokine production

varies among individuals and correlates with SNP in the
promoter region of various cytokine genes[12,13]. Furthermore,
cytokine gene polymorphisms were associated with liver
disease severity in patients with viral hepatitis[14]. In the present
study we compared the distributions of IL-1B(-511) and IL-
1RN intron 2 VNTR polymorphisms between patients with
chronic B and control subjects.
       IL-1B is one of the IL-1 gene family members, and located
in the proximal region of chromosome 2q13-21. Different
polymorphisms have been described in IL-1B, and at least two
of them could influence the protein production. One is located
in the promoter region at position -511, and the other in exon
5. Pociot et al.[15] reported that IL-1B polymorphisms were
correlated with IL-1β expression. IL-1B allele T carrier had
higher productions of IL-1β than IL-1B allele C carrier. In the
study, genotype distributions and allelic frequencies for IL-
1B(-511) promoter polymorphisms in patients with chronic
hepatitis B and control subjects were not statistically different.
Further analysis of the relationship between IL-1B polymorphism
and HBV-DNA replication in patients with chronic hepatitis
B showed that IL-1B(-511) genotype CC was associated with
HBV-DNA replication.
      IL-1ra is a naturally occurring anti-inflammatory protein,
competitively blocks the binding of IL-1α and IL-1β type I
and type II IL-1 receptors, but exerts no agonist activity, despite
sharing 30% amino acid sequence homology with IL-1β, and
19% with IL-1α. Il-1ra has been shown to inhibit the effects
of IL-1 both in vitro and in vivo[16]. Increasing evidence showed
that IL-1RN polymorphisms were related with susceptibility
to individual diseases, including psoriasis, systemic lupus
erthematosus, and inflammatory bowel disease[4]. By the study
of IL-1RN intron 2 polymorphisms, our results suggested that
the distributions of IL-1RN 1/2 genotype and IL-1RN allele 2
in patients with chronic hepatitis B were significantly lower
than those in control subjects. A possible explanation of this
result could be provided by the fact that carriage of Il-1RN
allele 2 of each of these polymorphisms was related with high
production of IL-1β[17], which may augment the production of
other cytokines, such as IL-2, IL-6 and TNF-α, and trigger the
complex immuological processes to eliminate the virus and
its complex.
     In summary, the findings of this study and others may
provide further evidence that genetic factors are important in
the pathogenesis of HBV infection. Our results suggest that
the carriage of IL-1RN allele 2 may play a protective role in
the development of HBV infection and IL-1B CC genotype
may be associated with HBV-DNA replication. However, the
real roles of IL-1 polymorphisms in the pathogenesis of
developing chronic hepatitis B should be further investigated
by large population-based studies.
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