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|. INTRODUCTION

Inflammatory cytokines have been studied in peri-
odontal diseases,? Interleukin 1(IL-1) a multifunc-
tional proinflammatory cytokine, makes inflammato-
ry cells migrate to the infection, activates fibroblasts
and other nucleated cell to produce PGE2 and
MMPs and promotes bone resorption, Consequently
IL-1 induce the inflammatory cascade of the micro-
bial immune response ? An increased IL-1 flevel
has been detected in the gingival crevicular fluid
and periodontal tissues of periodontitis patients®®
IL-1 receptor antagonist belongs to the same family
as IL-1, IL-1 receptors antagonist binds to IL-1 recep-
tor and blocks IL-1 and thereby preventing activa-
tion of the target cells @

Three genes that regulate the production of IL-1
were known (IL-1A, IL-1B, IL-1RN).” These genes

are located close to each other on chromosome2q13,
Gene IL-1A and IL-1B control production of proin-
flammatory proteins, IL-1 @and IL-1 8, respectively,
IL-1RN controls the synthesis of an antagonist protein
(IL-ra) that impede 1L-1 @and I1-1 8

Komman and coworkers reported the presence of
specific alleles at two IL-1 genetic polymorphisms
was associated with increased severity of periodon-
tal disease in adulat non-smokers.® Since Kornman's
study, many researchers reported that the genetic
polymorphism of inflammatory cytokines such as IL-
1, TNF-a, Fc 7R can change the susceptibility to the
periodontitis, 2

However these researches were done in Northern
European caucasian heritage #1520 in Hispanics?22?
and in African-American, 1912 Armitage and his col-
leagues reported that the prevalences of both 1I-1A
and IL-1B polymorphisms are dramatically lower in
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Chinese than those reported in Europeans, Only of
the 300 subjects(2.3%) carried the composite 1L-1
genotype consisting of allele 2 of both IL-1A +4845
and IL-1B +3954.2 Low frequencies of IL-1B +3954
polymorphisms were also reported in Japanese,
Only 9.3%(9/97) of the healthy control group car-
ried at least one copy of polymorphic alleles of IL-1 8
+3854,

The aim of this study is to survey of the prevalence
of the single nucleotide polymorphisms (SNPs)(IL-1 8
+3954, IL-18-511, IL-1RN) in periodontally healthy

Korean population,
Il, MATERIALS AND METHODS
1, Subjects and Clinical assessments

Sixty five systemically healthy subjects were
included in this study. Subjects(49 males and 16
females; age 19-39 years (mean age: 24.9 +3.0
years), who showed neither attachment loss nor
probing depth greater than 4mm at more than one
sites, All subjects were Korean and none of them
had a history or current manifestation of systemic
disease, The study population consists of dentists
and dental assistants who works at the Seoul
National University Dental Hospital and senior stu-
dents of College of Dentistry, Seoul National
University, The study was approved by the
Institution Review Board at Seoul National
University Hospital and written informed consent
was obtained from all subjects,

Clinical parameters including probing depth, clini-
cal attachment level, bleeding on probing, gingival
index were assessed. Probing depth and clinical
attachment level was recorded using the Florida
Probe® (Florida Probe Co., Gainesville, FI. USA) in
6 sites of the tooth,
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2. Isolation of genomic DNA

Genomic DNA was obtained from peripheral
blood by using 2 DNA extraction kit(Puregen,
Gentra System, Minneapolis, MN) according to the

manufacture's instructions,

1) IL-1 8-551 genotyping

Genotypes of the IL-18-551 were determined by
polymerase chain reaction(PCR) as previously
described® using PCR premixture (Bioneer, Koera)
and the following primers: sense 5'-TGG CAT TGA
TCT GGT TCA TC-3'; anti-sense 5-GTT TAG GAA
TCT TCC CAC TT-3'. The PCR condition was first
denatured for 10 min at 95T, followed by 35 cycles
of a 1-min denaturing at 95, a 1-min annealing at
53T, and a 1-min extension at 74C. The PCR prod-
ucts were digested with 3 unit of Ava I (New
England BioLabs) at overnight, The PCR products
were determined by electrophoresis on a 3%
agarose gel stained with ethidium bromide. The
resulting products of 190 + 114bp (allele 1) and
304bp (allele 2) are diagnostic,

2) IL-1 8+3954 genotyping

Genotypes of the IL-18+3954 were also deter-
mined by PCR as previously described by Tai et
al.?” using PCR premixture(Bioneer, Korea) and the
following primers: sense 5'-CTC AGG TGT CCT
CGA AGA AAT CAA A-3% anti-sense 5-GCT TTT
TTG CTG TGA GTC CCG-3', The PCR condition
was first denatured for 10 min at 95, followed by
35 cycles of a 30-s denaturing at 94°C , a 30-s anneal-
ing at 60, and a 30-s extension at 74C . The prod-
ucts were digested with 3 units of Tag I (New
England BioLabs) at 65C overnight, The PCR prod-
ucts were determined by electrophoresis on a acry-
lamide gel stained with ethidium bromide, Allele 1
gave products of 12bp, 85bp and 97bp, while allele2



gave products of 12bp and 182bp,

3) IL-1RN genotyping

The IL-1RN intron 2 contains a variable number of
tandem repeat(VNTR) of an 86bp length of DNA,
IL-1RN genotypings were determined by PCR using
the following primers: sense 5-CTC AGC AAC ACT
CCT AT-3, anti-sense 5'-TCC TGG TCT GCA GGT
AA-3' The PCR condition was first denatured for 10
min at 95C, followed by 35 cycles of a 1-min dena-
turing at 94C, a 1-min annealing at 60C and a 1-
min extension at 70C . The PCR products were
determined by electrophoresis on 3% agarose gel
stained with ethidium bromide, Allele 1 (4 repeats)
was 410 bp in size, allele 2(2 repeats) was 240bp,
allele 3(3 repeats) was 500bp, allele 4 (3 repeats)
was 325 bp, and allele 5(6 repeats) was 595 bp.

il RESULTS

All healthy subject's clinical evaluation data was
shown in Table 1. Mean probing depth was
2.04mm (SD : 0.21) and mean clinical attachment
loss was 2,08mm (SD:0,23), The percentage sites of
bleeding on probing was 7.53%5,49 and gingival
index was 0.16+0,11,

The genotype frequencies of 11-1 8-551, +3954, IL-
IRN were shown in Table 2, In the genotype fre-
quency of 1L-12-551, almost half of subjects were
heterozygous of allele 1 and allele 2, Allele 1

Table 1. Clinical characteristic of subjects

(mean=SD)

Clinical Parameters n=0635

Age (years) 249+30
Male/Female 49/16

Probing depth mm (mean:+SD) 2,04 +£0.21
Clinical attachment loss mm (mean=SD) 2.08%0,23
% sites with BOP 7.53+5.49
Gingival index 0.1610.11

M

homozygous were 15 subjects(23.1%) and allele 2
homozygous were 17 subjects(26.2%), In the geno-
type frequency of IL-18+3954, most subjects were
allele 1 homozygous(89,2%). All of the people who
carried the 1L-1B polymorphism were heterozy-
gous(10,8%), In IL-1RN polymorphism, all the peo-
ple have allele 1 genotype whether they were
hemozygous or heterozygous, Most people were
allele 1 homozygous(86,3%), only 9 out of 65 sub-
jects have heterozygous genotypes. Eight subjects
have allele 2 genotype and only one subject carried
allele 1/allele 4 heterozygous genotypes.

The allele frequency of TL-15-551, +3954, IL-1RN

was shown in Table 3,

Table 2, Distribution of genotype frequency of IL-13
-511, +3954 and IL-1RN

n=065 %
IL-1B -531
allele 11 15 23.1
allele 12 32 49,2
allele 22 17 26,2
11-1B +3954
allele 11 38 89.2
allele 12 7 10.8
allele 22 0 0
1L-1RN
allele 11 56 86.2
allele 12 8 123
allele 14 1 1.5

Table 3, Distribution of allelic frequency of IL-13-
511, +3954 and iL~-1RN

Genes Allele %
) allele 1 477
fL-18-551 allele 2 523
o allele 1 94.6

IL-1B +3954 allele 2 5.4
allele 1 93.1

IL-1RN allele 2 6.1
allele 4 0.8




In allele frequency of IL-1£3-551, allele 1 was
found in 47, 7% and allele 2 was found in 52.3%. In
IL-1 8+3954, allele 1 was found in 94.6% and allele 2
was found in only 5,4%. In IL-1RN, most allele were
allele 1. Allele 1 was found in 93.1%, Allele 2 was
found in 6.1%, Allele 4 was found in only 0.8%(1
subject, heterozygous) and allele 3, 5 were not

found at all,
IV. DISCUSSION

Many researches related to the genetic polymor-
phism have been performed, They have been strug-
gling to find relationship between periodontal dis-
ease and genetic polymorphism of various gene,
Many various genes such as IL-1, TNF-a, Fc ¥ recep-
tor, TGF-8 promoter, N-formyl peptide receptor, IL-
6,10, Vitamin D receptor gene are researched,®
1120212529 Of these many genes, IL-1 genetic poly-
morphism were studied a lot. It comes from that IL-
1 has been known as a proinflammatory cytokine
that makes inflammatory cells migrate to the infec-
tion, activates fibroblasts and other nucleated cell to
produce PGE2 and MMPs and promotes bone
resorption,? And an increased IL-1 8 level has been
detected in the gingival crevicular fluid and peri-
odontal tissues of periodontitis patients,*>

Many researches were done in Northern
European caucasian heritage 11152V In these stud-
ies, the presence of allele 2 of the IL-1A and IL-1B
polymorphism which was considered as genotype-
positive. In Northemn European Caucasian heritage,
the genotype-positive subjects were large enough to
study the relationship between periodontal disease
and genetic polymorphisms (28,0-38.0%).892V In
African-American 14.5%(N=104) of non-disease
individuals and 8% (N=34) of patients with the local-
ized form of aggressive periodontitis were geno-

type-positive, 1012 However, the prevalences of both
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I-1A and IL-1B polymorphisms are dramatically
lower in Chinese than those reported for
Europeans, Allele 2 of the IL-1B +3954 polymor-
phism was only 3.3% (10/300) of the study popula-
tion,? The investigators concluded that it was not
possible to characterize the relationship between
genotype and periodontitis susceptibility, because
too few subjects were genotype-positive,

In this study, IL-18+3954 polymorphism was also
found in 7 out of 65 subjects(10,8%). All of them
were heterozygous and none was homozygous, 1t is
larger percentage than in chinese, But it is not
enough to find any relationship between the suscepti-
hility of the periodontitis and genetic polymorphism,

Tai and his coworkers studied IL-1RN polymor-
phism in Japanese population, In his study the fre-
quency of IL-1RN polymorphic alleles was found to
be significantly increased in generalized from of
aggressive periodontitis patients, The frequency of
IL-1RN polymorphic genotypes was 8,2% in healthy
control group and 25.5% in generalized from of
aggressive periodontitis patients, In our study IL-
IRN polymorphic alleles was 13.8%.

In IL-1/5-511 polymorphism, the frequency of
allele 1 was lower than allele 2 (47.7% vs 52.3%). In
others study, the frequencies of allele 1 and allele 2
was similar and even the reversal of the frequency

of allele 1 and allele 2 could be seen, 202839
V. CONCLUSION

Ethnic and racial differences in periodontal dis-
ease-susceptibility gene polymorphisms have been
reported, The prevalences of IL-1B +3954 polymor-
phisms was also lower in Korean than those report-
ed for Europeans, The absence of genotype 22 in
the 1L-18+3954 and IL-1RN polymorphisms was
found in the Korean population, It would appear
that knowledge of this IL-18+3954 polymorphism



would provide little diagnostic or predictive infor-
mation in Korean population, Further research with
more sample size could be necessary,
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