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|. Introduction

The primary cause for developing periodontitis is
bacteria, but host factors such as diabetes, smoking,
and genetics could contribute to the clinical appear-
ance as well as the extent and severity of periodon-
tal destruction, The host inflammatory response to
the bacterial challenge is one of the factors con-
tributing to the destruction of periodontal tissuel?,
The role of proinflammatory cytokines has been
studied extensively in periodontal diseases.
Involvement of interleukin-1 (IL-1) in the pathogen-
esis of periodontal disease has been suspected
because of association between the known biologi-
cal effects of the cytokine and the manifestations of
the disease, IL-1 level has been reported to be ele-
vated in inflamed periodontal tissues and gingival
crevicular fluid associated with periodontitis®¥,
Masada et al.¥ reported that IL-1 might serve as a
marker of periodontal tissue destruction because IL-

1 was produced and released locally in periodontal
disease at concentrations sufficient to mediate tissue
inflammation and bone resorption, IL-1 enables
ingress of inflammatory cells into sites of infection;
stimulates eicosanoid release by monocytes and
fibroblasts; stimulates matrix metralloproteinases;
and contributes to the inflammatory cascade of the
microbial immune response>?,

Proinflammatory cytokine IL-1 exists in 2 forms, IL-
1a and IL-18 There are 3 genes that regulate the
production of IL-1 variants: TL-1A, IL-1B, and IL-1
receptor antagonist (IL-1 RN)”, These genes are
located close to each other on chromosome 2q13.
Genes IL-1A and IL-1B control the production of
proinflammatory proteins, IL-1 @ and IL-1 3 respec-
tively. IL-1 RN controls the synthesis of an antagonist
protein (IL-ra) that impedes IL-1 @and IL-1 389 The
specific forms alleles of each IL-1A and IL-1B gene
present in an individual vary, The term “genetic

polymorphism” refers to a change in the sequence
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of nucleotides comprising a gene, A polymorphism
in the IL-1A promoter region at 889, which is 99-
100% concordant with IL-1A+484501 In the IL-1B,
2 biallelic base change polymorphisms have been
reported to influence the protein production’?, One
is in the promoter region at position 511, and the
other is in exon 5 at +3954. IL-1 RN intron 2 contains
various number of tendom repeat(VNTR) of 86-bp
sequence and 5 different alleles were reported!?,

Kornman et al,'¥ reported that the presence of
specific alleles at two IL-1 gene polymorphisms was
associated with increased severity of periodontal dis-
ease in adult non-smokers of Northern European
ancestry, Specifically individuals carrying the “2"
allele of the bi-allelic restriction fragment length
polymorphism of the IL-1B+3953(after +3954) and
the IL-1A-889 loci in either the heterozygous or
homozygous state at both loci (so called “genotype-
positive”) were observed to have a significantly
greater risk for developing severe periodontitis
when compared to a mild periodontitis group. In
the population of Caucasian Northern Europeans
studied so far, it was reported that approximately
36% of the individuals carried this genotype, Of the
non-smokers aged 40 to 60 years in this population
who had severe periodontitis, 78% were genotype-
positive® It has also been reported that those who
were positive for the IL-1 composite genotype
showed 2.7 times higher risk of tooth loss than
genotype-negative patients in treated periodontitis
patients under long-term maintenance care',

Since the frequency of many genetic alleles varies
among ethnic groups, it is necessary to establish
allele frequencies in populations, Several investiga-
tions showed the frequency that individuals were
genotype positive in different ethenic groups.
Armitage et al, ' reported the prevalence of both IL-
1A and IL-1B polymorphisms were dramatically

lower in Chinese than those reported for
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Europeans, Tai et al,'” reported that there was no
significant difference in the IL-1A+4845 and IL-
1B+3954 genotypes and allele frequencies between
generalized early onset periodontitis (G-EOP)
patients and healthy controls in Japanese. However,
the frequency of IL-IRN (intron 2 VNTR) polymor-
phic allele was found to be significantly increased in
G-EOP patients (odds ratio=3.40).

The aim of this study was to evaluate the distribu-
tion of IL-1 gene cluster polymorphisms in groups of
periodontitis patients with different forms and sever-

ities in Korea,
Il Materials and methods
1. Subjects and clinical assessments

The subjects in this study were recruited from
periodontal patients who were examined and treat-
ed at the Dept, of Periodontics, Chonnam National
University Hospital. Each subject had no history of
systemic diseases, and had not taken any medica-
tions. The probing depth and clinical attachment
loss were recorded at six sites per tooth (mesio-buc-
cal, mid-buccal, disto-buccal, mesio-lingual, mid-lin-
gual, disto-lingual). Full mouth periapical radi-
ographs or a panoramic radiograph taken within 1
year were evaluated for interproximal bone loss
measurements from the cemento-enamel junction of
the tooth to the bone crest, expressed in % of the
total root length, The reference group consisted of
92 children, from the Dept. of Pediatric Dentistry.
The patients over 40 years of age were classified by
their periodontal status'?, Mild and moderate chron-
ic periodontitis (CP) patients were diagnosed if they
exhibited no pockets deeper than 3 mm and no sites
with bone loss more than 15% of root length, and if
they exhibited less than 4 interproximal sites with >

50% bone loss and total mean bone loss of 17 to



28%, respectively. Severe CP patients were those
who exhibited more than 7 interproximal sites with
2>50% bone loss, Inclusion criteria for generalized
aggressive periodontitis (GAgP) patients were usual-
ly affecting persons under 30 years of age, but
patients may be older, pronounced episodic nature
of the destruction of attachment and alveolar bone,
and generalized interproximal attachment loss
affecting at least three permanent teeth other than

first molars and incisors'®,

2. Sample collection and extraction of
DNA

From each subject, buccal swab was performed
by rubbing buccal mucosa 10 times using sterile
foam tipped applicator (Hardwood product compa-
ny, USA) after thorough mouth-washing and then
stored at -20C. Genomic DNA was obtained from
buccal swab by extracting DNA with heating at 95
C for 5 min in 200 4 of 50 mM NaOH and neutral-
izing with 20 # Tris (pH 8.0).

3.Analysis of the IL-1A+4845, IL-
1B+3954, and IL-1B-511 polymor-
phisms

500bp
400bp
300bp
200bp

100bp

DNA samples were amplified by multiplex PCR,
PCR amplification was done using 10 # sample
DNA in 50 # volume of the reaction mixture con-
taining 10X reaction buffer, 1.5 mM MgCl,, 0.2 mM
dNTP, 3 pairs of 0.75M primer, 1,5U Taq poly-
merase (Dynazyme™, Finnzymes, Finland) and
DDW. The following primers were used: for deter-
mination of IL-1A+4845 genotype, sense 5' -ATG
GTT TTA GAA ATC ATC AAG CCT AGG GCA-3,
antisense 5-AAT GAA AGG AGG GGA GGA TGA
CAG AAA TGT-3"9; for IL-1B+3954, sense 5-CTC
AGG TGT CCT CGA AGA AAT CAA A-3', antisense
5-GCT TIT TTG CIG TGA GTC CCG-3"¥; for IL-
1B-511, sense 5-TGG CAT TGA TCT GGT TCA TC-
3' antisense 5-GTT TAG GAA TCT TCC CAC TT-
3'.1 Amplication was performed under following
conditions in thermal cycler (Geneamp® PCR sys-
tem 2700, Applied Biosystems, USA): at 95C for 15
min, 10 cycles at 95C for 30 sec and 58C for 2 min,
20 cycles at 95C for 10 sec, 53°C for 50 sec, and 72
T for 30 sec, and finally at 72°C for 10 min??, The
PCR products were checked by 2% agarose gel elec-
trophoresis (Figure 1), The resulting products were
240 bp (IL-1A+4845), 190 bp (IL-1B+3954), and 304
bp (IL-1B-511),

The resulting PCR products were digested with

IL-1B(-511) 304bp
IL-1A(+4845) 240bp
TL-1B(+3954) 190bp

Figure 1, Amplicons of multiplex PCR of IL-1A+4845, IL-1B +3954 and IL-1B-511,
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Figure 2, IL-1A+4845 alleles and genotype determination,
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Figure 3. IL-1B+3954 alleles and genotype determination,

restriction enzymes, as follows:

1. IL-1A+4845 : Ten microliters of the PCR prod-
ucts were digested with Fnu 4H1 (New
England BioLabs, Hitchin, UK) at 37C for 1 hr,
The restriction fragments were determined on
2% agarose gel electrophoresis stained with
0.1% ethidium bromide, The resulting products
of 124 + 29 bp (allele 1G), 153 bp (allele 27T),
and a constant 76 bp (restriction control site)
are diagnostic (Figure 2),

2, IL-1B+3954 : Ten microliters of the PCR prod-
ucts were digested with 3 units of Taq I (Gibco

BRL, Life Technologies Inc., Rockville, USA) at
65C for 1 hr. The restriction fragments were
determined on a 3% agarose gel stained with
0.1% ethidium bromide. Allele 1 gave products
of 85 + 97 bp, while allele 2 gave products of
182 bp and 12 bp (Figure 3).

3. 1I-1B-511 : Ten microliters of the PCR products
were digested with 3 units of Ava I (New
England BioLabs.) at 37°C for 2 hr, The result-
ing products of 190 + 114 bp (allele 1) and 304
bp (allele 2) are diagnostic (Figure 4).

The simultaneous presence of specific polymor-
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Figure 5, IL-1RN alleles and genotype determination,

phisms, allele 2 of the IL-1A+4845 and IL-1B+3954
loci, was evaluated. Individuals possessing a combi-
nation of these genetic polymorphisms were
referred to being genotype-positive according to

Kornman et al, 19,

4. Analysis of the IL-1 RN (intron 2 VNTR)
polymorphism

The IL-1 RN intron 2 contains a VNTR of an 86 bp
length of DNA, The primers used were as follows:
sense 5'-CTC AGC AAC ACT CCT AT-3', antisense 5'-
TCC TGG TCT GCA GGT AA-3'"_ The reaction

conditions used were as follows: four microliters of

627

sample DNA was amplified in 25 # volume of the
reaction mixture containing 10X reaction buffer, 1.5
mM MgCl,, 0.4 mM dNTP, a pair of 0.75M of each
primer, 1.5U Taq polymerase, and DDW, The PCR
conditions comprised a denaturing step for 10 min
at 957, followed by 35 cycles of denaturing at 94°C
for 1 min, annealing at 60C for 1 min, and exten-
sion at 70°C for 2 min, and finally at 70C for 5 min,
Genotype was determined by molecular size analy-
sis of PCR products on 2% agarose gel stained with
0.1% ethidium bromide. Allele 1 (4 repeats) was 412
bp in size; allele 2 (2 repeats) was 240 bp; allele 3 (3
repeats) was 326 bp ; allele 4 (5 repeats), 498 bp;
and allele 5 (6 repeats), 584 bp (Figure 5).



5, Statistical Analysis

Data were analyzed using the SPSS 12,0 software
(SPSS Inc. USA). One-way analysis of variance was
performed to test the differences of the clinical para-
meters among each group of patients. The distribu-
tion of IL-1 genetic polymorphisms in the patients
were calculated using descriptive statistical analysis,
The # test was used to analyse the data for the asso-
ciation between periodontitis severities and the IL-1
a IL-1Band IL-1ra genotypes, The test results were
considered statistically significant at the P value less
than 0.05.

[, Results

1. Clinical assessments

The group characteristics and clinical parameters
are summarized in Table 1. Ten patients were cate-
gorized as having mild chronic periodontitis with
mean bone loss of 13.5£2.9% (related to the root
length), Thirty eight patients were categorized as
having moderate chronic periodontitis with mean
bone loss of 23,416,4%, Twenty seven patients
were categorized as having severe chronic peri-
odontitis with mean bone loss of 26.3+12.6%.
Twenty five patients were categorized as having
generalized aggressive periodontitis with mean
bone loss of 31.0+7,9%,

There was no significant difference in the mean

age among different periodontitis groups. Out of

Table 1, Summary of clinical parameters in different periodontitis groups

Group N Age Smoking Probing Depth Attachment Loss Interproximal Bone Loss
(%) (mm) (mm) (% to root length)
Mild CP 10 477146 20.0 24105 25105 13.5£ 29
Moderate CP 38 50.9£8.0 21.1 2.6£0.7 2.7£0.6 234+ 6.4
Severe CP 27 50.4%6.5 11.1 3.1%0.9 34%1.0 26.3%+12.6
GAgP 25 40.5£7.0 8.0 35%1.0 34%1.2 31,079

Mean=£SD. CP ; Chronic periodontitis, GAgP ; Generalized aggressive periodontitis

Table 2, Distribution (%) of IL-1A+4845, IL-1B+3954 and IL-1B-511 genotype according to the disease severity

Genotype Mild CP Moderate CP Severe CP GAgP
IL-1A+4845
1,1 60.0 47.4 37.0 20.0
(12) 30.0 421 55.6 72.0
(2,2) 10.0 10.5 7.4 8.0
IL-1B+3954
(1,1 90.0 92.1 77.8 88.0
(12 10.0 7.9 222 12,0
IL-1B-511
1,1 20.0 33.3 259 8.0
(12) 30.0 38.9 40.7 00.0
22 50.0 27.8 33.3 32.0

CP ; Chronic periodontitis, GAgP ; Generalized aggressive periodontitis
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Table 3, Distribution (%) of IL-1 RN genotype according to the disease severity
Genotype Mild CP Moderate CP Severe CP GAgP
1,0 80,0 51.5 61.5 80.0
(1,2) 20.0 211 26,9 8.0
(2,2) 10.5 4.0
(1,3) or 34) 2.6
(14) or (44) 2.6 7.7 8.0
15) 2.6 3.8
CP ; Chronic periodontitis, GAgP ; Generalized aggressive periodontitis
Table 4, Allele 2 carriage rate(%) in periodontitis subjects and reference group
N TL-1A+4845 1L-1B+3954 IL-1B-511 II-1 RN
Reference group 92 76.9 7.7 62.2 19.1
Periodontitis group 100 61.0 13.0 76.6 34.0
Mild CP 10 40,0% 10.0 80.0 20.0
Moderate CP 38 52.6* 7.9 65.7 455
Severe CP 27 63.0 22.2¢ 74.0 38.5
GAgP 25 80.0 12,0 92,0 20.0

CP ; Chronic periodontitis, GAgP ; Generalized aggressive periodontitis
* statistically significant p<(0.05 by #- test compared to the reference group.
** statistically significant p{0.01 by #- test compared to the reference group.

subjects with severe chronic periodontitis, 11,1%
were smokers, compared with 20% and 21.1% in
mild and moderate chronic periodontitis groups,

respectively.,
2. Analysis of IL-1 gene polymorphism

The distribution of polymorphisms in the genes
for IL-1 @ IL-1 8 and IL-1 receptor antagonist was
evaluated in 4 groups of patients with periodontitis,
Genotype status of CP and GAgP group are shown
in Table 2 and 3,

The distribution of genotype with allele 2 was
61%, 13%, 76.6%, and 34% for IL-1A+4845, IL-
1B+3954, IL-1B-511, and IL-1 RN respectively in
periodontitis patients, and 76,9%, 7.7%, 62.2%, and
19.1% in the reference group (Table 4). For IL-
1A+4845, allele 2 carriage rate was 40%, 52.6%, 63%,
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and 80% in mild, moderate, severe CP and GAgP
group, respectively. The allele 2 carriage rate of IL-
1A+4845 gene in mild and moderate CP was signifi-
cantly than the reference group
(p<0.01)(Table 4, Figure 6). For IL-1B+3954, allele 2
carriage rate was 10%, 7.9%, 22.2%, and 12% in
mild, moderate, severe CP and GAgP patients,

lower

respectively, The allele 2 carriage rate of IL-1B+3954
gene in severe CP was significantly higher than the
reference group (22.2% vs 7.7%, p<0.05). All of the
carriers of 1L-1+3954 allele 2 also have IL-1A+4845
allele 2 and were considered as composite geno-
type-positive, Thirteen out of the 100 patients (13%)
of the periodontitis group were genotype-positive,
and 7.7% of the reference group were genotype-
positive, Periodontitis group tended to be higher in
the frequency of the genotype-positive than the ref-

erence group,
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Figure 6, Allele 2 carriage rate(%) of IL-1A+4845, IL-1B+3954, IL-1B-511, and IL-1RN in periodontitis groups

and reference group.

Table 5. The distribution(%) of composite genotype positive of IL-1A+4845 and IL-1B+3954 in each group

Group

Genotype-positive

Genotype-negative

Reference group
Periodontitis group
Mild CP

Moderate CP
Severe CP

GAgP

7.7 92.3
13.0 87.0
10.0 90.0
7.9 921
22.2¢ 77.8
12,0 88.0

CP ; Chronic periodontitis, GAgP ; Generalized aggressive periodontitis

* statistically significant p¢0.05 by #- test compared to the reference group.
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Figure 7, The distribution (%) of composite genotype positive of IL-1A+4845 and IL-1B+3954 in periodontitis

groups and reference group,

The frequency of TL-1B-511 gene polymorphism
in periodontitis group tended to be higher than the
reference group (76.6% vs 62.2%). The frequency of
the carriage of allele 2 in the GAgP group (92%) was

significantly higher than the reference group

(p(0.01). The frequency of allele 2 carriage for IL-1
RN in mild, moderate and severe CP groups and ref-
erence group was 20%, 45.5%, 38.5%, and 20% and
it tended to be higher in moderate to severe CP

groups than the reference group (Table 4, Figure 6),
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Table 6, Allele 2 carriage rates(%) according to ethnic group

Ethnic group IL-1A+4845 IL-1B+3954 IL-1B-511 IL-1RN

Cauacasians®?) 37.5% 61.62 59.4% 48,6%

Aftican-American'83” 26,9 27.0% 20,4%
Japanese!® 18.6 9.3 68.0 8.2
Korean 3V 10.8 75.4 13.8
Korean (this study) 76.9 7.7 62.2 19.1

The distribution of composite genotype-positive
of IL-1A+4845 and IL-1B+3954 in mild, moderate,
and severe CP groups, GAgP group and reference
group was 10%, 7.9%, 22.2%, 12%, and 7.7%,
respectively, The frequency of TL-1 geno-positive in
severe CP was significantly higher than the refer-
ence group and the other forms of periodontitis sub-
jects(p(0.05)(Table 5, Figure 7).

IV Discussion

Since it was reported first by Kornman et al.'¥ on
the relationship between the IL-1 genotype and
adult periodontitis, this association has been con-
firmed in other studies!*'?223) sometimes with con-
troversial conclusions?”, McDevitt et al.?» demon-
strated that patients bearing the positive genotype
show an increased risk of moderate and progressive
periodontitis when compared to those with negative
genotypes, On the other hand, contradicting results
were shown regarding the role of IL-1 haplotypes
for prognosis of periodontal diseases®27,

The several studies revealed the different frequen-
cy of IL-1A, IL-1B SNPs, and IL-1 RN (intron 2
VNTR) polymorphisms in various ethnic groups,
Allele 2 carriage rates in Caucasian were 37.5% for
the IL-1A+4845; 59.4%, IL-1B-511; 61,6%, IL-
1B+3954 ; 48.6%, IL-1 RN (VNTR) polymor-
phisms?2)  Moreover, in African-Americans, car-
riage rates were 26,9% for the IL-1A+4845, 27.0% for
the IL-1B+3954, and 20,4% for the IL-1 RN'839_ And
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Tai et al.' reported that allele 2 carriage rates were
18.6% for the IL-1A+4845, 9.3% for IL-1B+3954,
08.0% for the IL-1B-511, and 8,2% for IL-1 RN poly-
morphisms respectively, in Japanese, Our results
demonstrated that allele 2 carriage rates were 76,9%
for the IL-1A+4845, 7.7% for IL-1B+3954, 62.2% for
the TL-1B-511, and 19.1% for IL-1 RN, respectively in
Korean reference group. In particular, the allele 2
carriage rates of IL-1B+3954, and IL-1 RN were
lower in Korean than Caucasian, whereas the rate of
IL-1A+4845 was higher in Korean than the
Caucasian and the Japanese data (Table 0),

In the present study on Korean subjects, the
prevalence of genotype-positive subjects was low
compared with those found in other ethnic groups,
The majority of the subjects exhibited homozygous
allele 1 of the IL-1B+3954 and IL-1A+4845 genes
with only 13% of the periodontitis subjects and 7.7%
of healthy reference group showing genotype-posi-
tive, However, the prevalence of genotype-positive
subjects in this study was higher than the other
Asian ethnic groups reported by Armitage et al 1o
who showed that only 2.3% of the Chinese subjects
were genotype-positive, On the other hand, the dis-
tribution of the genotype-positive subjects from the
Caucasian population varied from 29% to 46,4%
depending on the geographic locations, Hispanic®?
and African American subjects'® were approximate-
ly 26% and 14% genotype-positive, respectively, In
this study, none of periodontitis subjects and none

of reference groups exhibited allele 2 homozygous



genotype at IL-1B+3954 loci. These results were in
agreement with those of Tai and coworkers'” who
reported no allele 2 homozygosity of IL-1B+3954 in
Japanese subjects, Armitage et al.'® also found that
the prevalence of the allele 2 homozygous of IL-
1B+3954 and IL-1A-889 loci were 0% and 0.67% in
the Chinese population, respectively. In addition,
allele 2 homozygous IL-1B+3954 gene was not
detected in the Taiwanese Chinese subjects® and
Thai groups®”. Thus, the prevalence of allele 2 at
both the IL-1B+3954 and IL-1A+4845 loci is much
less in the Asian population compared with those
reported for the other ethnic groups. Taken togeth-
er, the results have clearly shown that the distribu-
tion of IL-1B+3954 and IL-1A+4845 genetic polymor-
phisms varies with population due to different eth-
nic and geographic backgrounds.

The distribution of composite genotype positive
pattern of IL-1B+3954 and IL-1A+4845 in mild, mod-
erate, severe chronic periodontitis, generalized
aggressive periodontitis patients, and the reference
group was 10%, 7.9%, 22.2%, 12%, and 7.7%. In the
severe chronic periodontitis group, the frequency of
geno-positive pattern was higher than the reference
and the other groups, In this study, the reference
group consisted of 92 children from the Dept. of
Pediatric Dentistry. As a children group could repre-
sents the future general population, we used this
group as the reference group, instead of the peri-
odontally healthy control group.

In this study, the prevalence of TL-1A+4845 gene
polymorphism was 76.9% in the reference group,
61.0% in periodontitis group, The prevalence was
higher compared to the other ethnic group (Table 6)
and was significantly lower in mild and moderate
periodontitis groups compared to the reference
group, Anusaksathien et al, 3 studied the distribu-
tion of IL-1A-889 genetic polymorphism for peri-

odontitis patient in Thai ethnic group and it was
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23.3% in healthy, 13.8% in mild and moderate CP,
4% in severe CP and 15.4% in AgP. The prevalence
of TL-1A+4845 genetic polymorphism was lower
than our results, the pattern of the distribution of IL-
1A+4845 allele 2 in periodontitis patients was
decreased to the severity of periodontitis. > On the
other hand, in our results, it was 40,0% in mild CP,
52.6% in moderate CP, 63.0% in severe CP and
80.0% in GAgP. The IL-1A+4845 gene polymor-
phism was more frequent in severe CP and GAgP,
compared to mild CP, The association between
GAgP and the IL-1A+4845 gene polymorphism
needs further research.

IL-1B-511 gene polymorphism in periodontitis
groups was higher than the reference group in this
study, Guzman et al.¥ has studied the association
of TL-1 genotypes with periodontal disease in a dia-
betic population, and they evaluated the prevalence
of TL-1A+4845, 1L-1B+3954, IL-1B-511, and IL-1
RN+1028 polymorphisms. There was a tendency
suggesting that allele 1 at IL-1B-511 and IL-1B+3954
was overrepresented among diabetics with peri-
odontal disease, They suggested that the IL-1 geno-
type be associated with risk for severe periodontitis
in the diabetic population, In our study, the fre-
quency of allele 2 at IL-1B-511 was higher than
allele 1 in periodontitis groups, especially general-
ized aggressive periodontitis group, Tseung et al 3
reported IL-1B-511T allele (allele 2) was significantly
higher among Taiwanese compared with Caucasian
(77% verse 50%), Based on these studies, the fre-
quency of IL-1B-511 allele 2 seems to be different by
the ethnic groups and severity of periodontitis,

In the present study, the IL-1 gene polymor-
phisms in GAgP group was not different from the
reference group except in IL-1B-511. This suggests
that IL-1B-511 gene polymorphisms could be signifi-
cantly associated with aggressive periodontitis in

Korean and this IL-1 gene polymorphisms could



contribute to the different pathogenesis of chronic
periodontitis and aggressive periodontitis

The prevalence of 1L-1 RN intron 2 (VNTR) gene
polymorphism in mild, moderate and severe CP,
and GAgP groups and reference group was 20%,
45.5%, 38.5%, 20% and 19.1%, and the prevalence
of gene polymorphism tended to be higher in mod-
erate to severe CP groups than the reference group.
Parkhill et al.? and Tai et al,'” suggested that IL-1
RN polymorphisms could be associated with gener-
alized early onset periodontitis and supported the
role for genetic and environmental factors in suscep-
tibility to early onset periodontitis. However, IL-1
RN polymorphisms in GAgP were lower than the
other periodontitis groups in the present study. The
IL-1 RN allele 2 was associated with increased IL-1ra
production both in vitro and in vivo,#39, Only a few
studies have investigated the relationship between
IL-1ra production and periodontal disease.
Rawlinson et al 37 revealed the relationship between
the severity of periodontitis and the increasing GCF
levels of IL-1Band decreasing levels of IL-1ra,
Ishihara et al,3® reported that total amount of IL-
1(IL-1 @ + IL-1 8)/IL-1ra ratio was correlated with the
severity of periodontitis, but IL-1ra itself was not sig-
nificant, Perrier et al.® found that the TL-1 RN allele
2 was associated with Sjogren's syndrome. Patients
with IL-1 RN allele 2 generally had lower salivary IL-
1ra levels and higher serum levels than patients
without the allele 2. They suggested that this dis-
crepancy between local and systemic IL-1ra produc-
tion levels may result from different effects in differ-
ent cells, since the sources of IL-1ra are epithelial
cells in the oral mucosa and keratinocytes in the
skin, while circulating IL-1ra comes from mononu-
clear cells, Thus, the relationship among these IL-1
families in inflammatory diseases such as periodonti-
tis remains still unclear.

Further studies are needed to clarify the relation-
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ship between IL-1B SNPs, especially IL-1B-511, and
IL-1 RN (VNTR) polymorphisms in Korean and the
local and systemic protein levels of these IL-1 fami-
lies in periodontitis patients. So far, most studies
including this study have characterized the relation-
ship between being genotype-positive and the pres-
ence of periodontitis, but did not provide valuable
predictive information, In most studies, patients
have not been monitored longitudinally. The ability
of the genetic susceptibility test to predict the onset
and progression of periodontitis remains to be con-
firmed. Thus, prospective studies are needed to
evaluate of the IL-1 gene polymorphisms as the risk

factors in the progression of the periodontal disease.
V. Conclusion

This study was aimed to investigate the distribu-
tion of TL-1A+4845, IL-1B+3954, IL-1B-511, and IL-1
RN intron 2 (VNTR) gene polymorphisms in group
of Korean subjects based on their periodontal status,
including mild, moderate, severe chronic periodonti-
tis, and generalized aggressive periodontitis and to
compare to the reference group. A total of 100 peri-
odontitis patients were included in the periodontitis
group and the reference group consisted of 92 chil-
dren, from the Dept. of Pediatric Dentistry,
Chonnam National University Hospital, Genomic
DNA was obtained from buccal swab. The IL-
1A+4845, IL-1B+3954 and IL-1B-511 genes were
genotyped by amplifying the polymorphic region
using multiplex polymerase chain reaction (PCR),
followed by restriction enzyme digestion and gel
electrophoresis, IL-1 RN polymorphism was detect-
ed by PCR amplification and fragment size analysis

in agarose gel.

From this study, following results were obtained.

1. The distribution of genotype having allele 2



was 61%, 13%, 76.6%, and 34% for IL-1A+4845,
IL-1B+3954, IL-1B-511, and IL-1 RN respectively
in periodontitis group, 76,9%, 7.7%, 62.2%, and
19.1% in the reference group.

2, The distribution of composite genotype posi-
tive pattern of IL-1B+3954 and IL-1A+4845 in
mild, moderate, severe chronic periodontitis,
and generalized aggressive periodontitis group
was 10%, 7.9%, 22.2%, and 12% respectively,
and 13% for the periodontitis group combined,
The severe chronic periodontitis group showed
significantly higher rate of geno-positive pattern
than the reference group and the other forms
of periodontitis group (p<0.05).

3. The frequency of IL-1B-511 gene polymor-
phism in periodontitis group was higher than
the reference group. The frequency of the
allele 2 carriage in the generalized aggressive
periodontitis patients was higher than reference
group(p<0.01).

4, The frequency of allele 2 carriage for IL-1 RN in
mild, moderate and severe chronic periodonti-
tis, generalized aggressive periodontitis group
and reference group was 20%, 45.5%, 38.5%,
20% and 19.1%, and the frequency was higher
in moderate and severe chronic periodontitis

group than the other groups.

From these results, it was suggested that the poly-
morphism of IL-1A+4845, IL-1B+3954, IL-1B-511 and
IL-1 RN intron 2 (VNTR) gene could be associated
with severity of chronic periodontitis and different

forms of periodontitis in Korean population,
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