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ABSTRACT

Purpose: The purpose of this study was to investigate the association of generalized aggressive periodontitis with IL-6
promoter gene single nucleotide polymorphisms(SNP).

Material and Methods: The study population consisted of 52 generalized aggressive periodontitis patients(GAP) and 30
periodontally healthy control subjects, who were systemically healthy non-smokers. Genomic DNA was obtained from buccal
swab. The IL-6 promotor SNP at the positions of -597, -572, and -174 were genotyped by amplifying the polymorphic region
using polymerase chain reaction(PCR), restriction enzyme digestion and gel electrophoresis.

Result: The genotype distributions for G/G, G/A and A/A genotypes of IL-6 -597 were 30.8%, 40.4%, and 28.8% in the
GAP group and 53.3%, 40%, and 6.7% in the control group and were statistically different between 2 groups(p <0.05). Allele
2 frequency of IL-6 -597 were significantly higher in the GAP group than the control group(p <0.01). At the position of IL-6
-572, the distribution for C/C, C/G and G/G genotypes were 23.1%, 55.8% and 21.2% in the GAP group and 20%, 33.3%,
and 46.7% in the control group. In female subjects, the genotype distribution were significantly different between 2 groups
(p<0.01). In male subjects, allele 2 frequency of IL-6-572 was significantly lower in the GAP group than the control
group(p <0.05). The genotype distribution of IL-6 -174 in the GAP group were 96.2%, 3.8% for G/G, G/C genotypes
whereas only the G/G genotype was detected in the control group.

Conclusion: In conclusion, significant associations were found in IL-6 gene promoter(-597, -572) polymorphisms and
generalized aggressive periodontitis. Further cohort study will be necessary in larger population.

(J Korean Acad Periodontol 2008;38:579-588)
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o] gelil= IL-6 1A} thdo] 2|dgke] gt
Ao st o= Qx| BRI S8l gl ANkE &
24 59 FR)A IL-6 promoter —597, —572, —174
Holo] el 7|4 ¥d wHo|(single nucleotide poly—
morphism, SNP&4E 538l 481} -2 <]
XS dopr 17} sl9ct

Tz U uk

1. e
AR AR ARS ffs) Adtiehagd 25
S Uit SRR 2AA v G AR

(generalized aggressive periodontitis, GAP)o.2 ZIthE]
e doR sigleh Aeke A mARS HFsiar
WFAARE AldskaL WA AARE sle] o] FFlh AREA
A Ae] At 712 19999 vl 2|F5}sjof|A
eyt BRA A A . 2= 25 Leldtol digt %
T REgol 7]ofehe Aaldsle] glom, ARe HE 304
ool WrEar, A 1eftR|ef AXE AQlRE 24 374 o]
42 AotoflA] 5mm oFe] XTHE FAM A}

At %
QLI WA o] XA 1/3 o)y TRl o]

S [e] v
o Wi et Addieldd A5l AR
mAOow g AR % ol 404 olioln] QAL

1, A7 9] SR A RAAAo] 4mm oyl
B9PH gl 9B THSIGL AFEY YA wE A
NFow e Fask s A% AREen

oh it A ABelsidTeeiolelY
so] ol AH 5oe FckadristgY RB
No.1-2007-09-070). 2 ejollA] i1l chsh Adwst
P ey el SR B4l Ui BoAe
A it

N
o2
WE
il
;{1
n (
=
2
>
o
(o]
G ﬂllﬂl
)
ox
M
N
I ow
Q.
N,
©
o
)
Horlo



J Korean Acad Periodontol 2008;38(4)

_,d
N
-
t
z
S
o

R
ST

2 Apgste] 1mm W)= S5k Flst 7]
WAl Geldenert AemEs S4%
oHze oY gl MeHELS 99 goR EA
AP B vRRA A ERE X5 7R

Al A5 Zolet A2w: ool o Lehhglrk

4

Hl
2
)

oS
1

O

3. &

rir

+Zlat DNA

Kl
i

ZF tiz oA, A S EtE foam tipped appli—
cator(Hardwood product company, USA)E ©]-83}o] &
Ao wepyse Aisle] —20°Col Agsisic A @
Aubka] EEo| 50mM NaOH 200 p1& A7fslo] 587F
95°C&E 7}gslal, 20l Tris buffer(pH 8.0)2 Z3IA|A

genomic DNAZ 1gjl.
4, IL-6 QFIX} CHHM ZA}

ALtk Aol IL-6 gene promoter?] T 4
7149 Wol(SNp) H9l, & —-597(G/A), -572(C/Q),
—174(G/C)7F QI IL-6 gene TPAAS AARH|
SPolo] PPIEHS WL ez 2} 3R] genonic
DNAE polymerase chain reaction(PCR)& Z3f HZA|7]
F Al GAS Agslel Ralsidlth 2 ARSI pric
mert= Komatsu 59| @10l 27510} thgat gro] At
o ANHEIE:

1) IL-6-597, —572
: sense 5 —CTC CTC TAA GTG GGC TGA AG—3
antisense 5 —CAA GOC TGG GAT TAT GAA GA—3'

-597
2006p 212bp 200bp
150b
150bp 128bp p
100bp
100bp—
84bp

G A

Sl TP ST XIFE SXI0|A IL-6 7T CHAHo)| 2ot S5

2) IL—6-174
. sense 5 —AAT ACA AAT TAA CTG GAA CG-3
antisense 5 —GCA TGT CTT GAC AAA GAG-3’

PCR $Z2 93| Tag DNA polymerase 1 U,
dANTP(dATP, dCTP, dGTP, dTTP) 250 4M, Tris—HCl(pH
9.0) 10mM, KCl 40mM, MgCl2 1.5mM, stabilizer®}
tracking dye7} E31E]0] Q= ARES1E] AccuPower” PCR
PreMix(Bioneer, Korea)”7} AREE|QIT) “18]37 DNA 10 yl
<2 7|3t ZFHEL thermal cycler(Geneamp PCR system
2700°, Biosystems, USA)OIA] Thao] Ao Z2EA)
ek 95°CollA] 1083} 95°CoflA] 18, 47°CollA 1%, 72°C
o] 1H7F 408] WHE, 72°Coll 5 vk,

AR F7AF promoter F-jofA SNP L5 Yo 7]
Slell PCR ARE 10 415 AlgHaAe}F 3 37°CollA] 16A17F
P Hollelyrt. At 597 Fe9lole Fok I
(Beams Biotech, Korea), —572 F9JoJ= BsrB [ (New
England Biolabs, UK), -174 XQo= Hsp92 II
(Promega Corporation, USA)7} AMEE|S] 2 HagELe.
3% agarose gelo] Z-&3lo] A7|9=35}.0H, ethidium
bromide® GAHZH & 2polA slollx] WIES SRISHICE Al
g Feiba2 —597 FRlolx G diEfAE 246t
= 735 212 bp, A HFAAPF EAsk= 7ol 1289
84 bp HI=E YL —572 H-9= C tiga-3xpt 24
She 9ol 212 bp, G HEFAAPE EASHE 785 139
€} 73 bpRE EdlfEo] UehA Hrk 174 F9)= G 9
AR EAshE 1679} 31 bp, C HEFIAE EAsh=
7a%- 122, 45, 31 bp M=} YeRA HoKFig, 1),

= 48 ApE EehA 92 - AldAskalen,

-572 -174

C G G c

Figure 1. The results of agarose gel electrophoresis at position =597, =572 and —174 of IL—6 gene pro—

moter region after restriction enzyme digestion,
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moter F-lolA HEGHAL 25 Eehe RS 7HA
AL Sh= MRS A 2 Bl K carrier)2Hal SFAT
At 29 Wies A by il digt of
AL 29 WlE=A Aksiict,

5. SAXzE]

RE HAAMENELE SPSS version 12,0(SPSS Inc.,
Ohicago, L, USA)S ARGSlol BAjeict AeRLol
Hardy—Weinberg equilibrium o5, 18|31 A&ta}
2, 4ol e An) dazel S48 BT, s
A 2 M, CRleR) 2 BelR BEe] HolS Sl
©J8}0] Chi-square(x”) test® AMSIFAL, E47} 10 o]3f
0] 7ALol= Fisher's exact testE ARMESlo] EASI4T)
oI} gk 0,058} Xhg 1 BAROR felsicin 71
shoich, 22l p gto] Rl A SR 271 15
glof| 7|k s W8] flste] S4](odds ratio)
2} 95% AlZF7Hconfidence interval, CI)< J-5F%ch
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HARE IL-6 gene promotor 359 HFoA 448 &
= Hardy—Weinberg equilibrium AJE}ES 2t —597
sje] ga1E BARL, AFT G/G 0] 30.8%
G/A F71%0] 40,4%, A/A 30l 28.8%9] 25 K3l
1, iRl 212} 53.3%, 40.0%, 6.1%% ITAE|SIT
ojgfgt A% wike AT it Alolo] SAA R
FOJeE AolE Hof Atollx] thxatol vlste] A/A -4
3 HIEO] FoeHl E=TtHp<0.05), —572 FLlod=
C/C. C/G. G/G 4% ugo] 712} 93.1%, 55.8%, 21.2%
L, dizollMs Zh FdFe] 20.0%, 33.3% 46.7%=
=], AYTe G/G FA17 HlEo] tixatol Bl
FESHA WITHp0.05). 174 FejofA= AddtollA
G/G 3] 96.2%, G/C 30| 3.8%0% LERFOL}
C/C % B ML, tixwtolMe= G/G 7Y
UF PRI Table 2).

Ao 4] —597 Helo] SAF HIL G/G, G/A, A/A
g Blgo] ZHz; AdtollA] 37.0%, 37.0%, 25.9%%1L,
otk 61.5%, 38.5%, 0%l o/dolAl= AdatolAl
G/G, G/A, A/JA SHFo] Z1ZF 24.0%, 44,0%, 32.0%F 1L
ohztollA] 22t 47.0%, 41,2%, 11.8%% =0}, A/A
Aol AtollA =8ty fofskA] it —572 F9]
ofM= FAdelx] ALY C/C, C/G, G/G T HIEo|

ol

P

(

Table 1, Summary of Demographic and Clinical Parameters of the Groups

No. of subjects
Mean age (yrs)
Gender (M/F)
Mean probing depth (mm)
Mean clinical attachment level (mm)

GAP: generalized aggressive periodontitis
Control: periodontally healthy subjects

582

GAP Control
52 30
40.5+6.5 41.6+12.8
27125 13117
4.01.1 2.410.3
4.2+1.0 2.410.3
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37.0%, 40.7%, 22.3%A1L, ZT0] 7.6%, 46.2%, 46.2%
24, AT o/ $40] o w7 Ueptort golal
A= ke, WhA oA G/G SAHBE AslolHs
200, oI 47 1% Algao] el vs) el
a7 WATHP<0,00), ~174 Hop= PHolN ¥ 7 mE
2T oy tEold G/G SRR BREgIo, ofd
AddolM= G/G F-480] 92.0%, G/G FH3o] 8.0%=
UERTHTable 9),

3. CHEIREAL 22| Hie

-597 Holol ARl 24)9] HlEl AdtolA
49.0%, tiZtollA 26.7%= AgwtolA FelsiA o ot
(p€0.0D), THEGAAL A7} ZAGI= AS G2 A5 9
Fert oF 268 Z7lek= Aoz JehgtHSAM|=2. 64,
95% AlZ7E=1,82~527), —572 HLlolx hefx7t
2(0)2] ¥lEs AFLA 48 5%, THRLIA 63.3%= A
Fo] tixathrh e g ey Solei) o
ULk 174 F9le Aol L9%R e W2 W=
ZE|L 2Tt HERAAE 2(C)7F VERAA] 49kt
(Table 2).

Sl TP ST XIFE SXI0|A IL-6 7T CHAHo)| 2ot S5

Aol —597 F$loflA iRzl 24)2) WlEst A

TS 44.4%, YRS 19.2%2 AN FelsH ¢

=9Fom(p<0.05), thEodal Aol 24 FRIAG 2F=Y
A=7} 36l o} S7I5IHTH5A]=3.36, 95% AlZ17t
=1.10~10.22). 0%*401%15 AlF Lol A] 54.0%, THRTLIA
41,292 AN =2 AES Ho] FAA 53 97
T7F oF 2,54 ~7P6P CH5AM]=2.45, 95% AlZ77k
=0.98~6.08), —572 F-9}o] {3t 2(G) 9 Rl
A AdRltollA 42.6%, tiRdtolA 69.2%, 1=|al o4
oAl 56,0%, thEREollA 58.8%2 WAESICH S35
Aoe Adlite] digaat GO Hler} dizgtol H]s|
SAHCE OISl WoHp<0.05), d/dolx R4t
G7h EASh: A9 X8 A5 R0l 1/3%2 Hashe
Ao Z YERGTH5AH]=0.33, 95% A1#7:71=0,12~0.88).
—174 BSllAs A o139 4.0%AE R
2(C)7} =T Table 3).

l.i mé ol

4, tHEIRTXL 2 HRIxle| 2

Al 2 HQIRE BlEe 597 F-9iof Adto]
69.2%, txto] 46, 7R AL Helrke] w24

Table 2, Genotype and Allele 2 Frequencies of IL—6 promotor =597, =572, and —174 gene polymorphism in Each Group

GAP(n=52)

IL-6 -597

GIG 16(30.8)

G/A 21(40.4)

A/A 15(28.8)
Allele 2(A) frequency(%) 49.0
IL-6 -572

C/iC 12(23.1)

C/IG 29(55.8)

GIG 11(21.2)
Allele 2(G) frequency(%) 49.0
IL-6 -174

GIG 50(96.2)

GIC 2( 3.8)
Allele 2(C) frequency(%) 1.9

Control(n=30) p-value OR (95% CI)
16(53.3)
12(40.0) 0.028*
2( 6.7)
26.7 0.005* 2.64(1.32~5.27)
6(20.0)
10(33.3) 0.046*
14(46.7)
63.3 0.103 0.55(0.29~1.06)
30(100)
0.530
0
0 0.533

Data presented in number(%). OR= Odds ratio, Cl= confidence interval
Allele 2 frequency: proportion of allele 2 to the total number of alleles.
* Statistically significant at p<0.05 by ¥’ test compared to the control group.
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Table 3. Distribution of Genotypes and Allele 2 Frequencies of IL—6 promotor —597, =572, and —174 According to Genders

Male (n=40) Female (n=42)
Test Control p OR Test Control p OR
(n=27) (n=13)  -value (95% CI) (n=25) (n=17)  -value (95% CI)
IL-6 -597
GIG 10(37.0)  8(61.5) 6(24.0)  8(47.1)
GIA 10(37.0)  5(385)  0.108 11(44.0) 7(41.2)  0.190
AIA 7(25.9) 0 8(32.0)  2(11.8)

Allele 2(A) 3.36 245
frequency(%) 444 192 0.046° (1.10~10.22) >4.0 324 0.074 (0.98~6.08)
IL-6 -572

cic 10(37.0)  1( 7.6) 2(8.0) 5(29.4)
CIG 11(40.7)  6(46.2)  0.112 18(72.0)  4(23.5)  0.007*
GIG 6(22.3) 6(46.2) 5(20.0)  8(47.1)

0.33 0.89
fré!i':niﬁ/)o) 426 602 003 e 56.0 S8 0826 )
IL-6 -174

GIG 27(100)  13(100) 23(92.0) 17(100)  0.506
GIC 0 0 2( 8.0) 0

Allele 2(C

frequenc;("/i) 0 0 4.0 0 0.512

Data presented in number(%). OR= Odds ratio, Cl= confidence interval
Allele 2 frequency(%): proportion of allele 2 to the total number of alleles.
* Statistically significant at p<0.05 by o test compared to the control group.

NG B o.5M FIKE AFE HAKS] 76.0% thRDOIA 52,995 T A BE AN B

2,57, 95% Al=IF7E 1,0~6.5), HhH —572 H9loA] Bz}
o BEL BTN 75.0% hEIA 80.0%3 F o]
GARIAT ~174 RN HolAp BEL AN 3.8%
= v 2A Uehsiti(Table 4).

WAolA ARl 2 HRIRRY] e —597 FjoflA
Aol 63.0%, thEato] 38.5%, odollMe AdwtolA

VPR f-ofshA] oigket —572 FelofjA] Hlxp R
= FAollA Aol 63.0%, tixto] 92.3%%, AT
A S AR Helom, ool AEto] 88.0%, o
Zt0] 70,6%%2 FOJ3E AolE HolA| ghdrt, —174 H9]
ofli= oA AT 8.0%0lARE tER-dAF 2 HRIXH
=]t Table 5),

Table 4. Distribution of Allele 2 Carriers of IL-6 —597, =572, and —174 in Each Group

Promotor region GAP (n=52) Control (n=30) p-value OR (95% CI)
-597 36(69.2) 14(46.7) 0.060 2.57(1.00~6.50)
572 40(75.0) 24(80.0) 0.790 0.83(0.27~2.51)
-174 3.8 0 0.530

Data presented in number(%). OR= Odds ratio, Cl= confidence interval

Allele 2 carrier: proportion of genotypes with allele 2

* Statistically significant at p<0.05 by o test compared to the control group.
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Table 5, Distribution of Allele 2 Carriers of IL—6 —597, =572, and —174 According to Genders

Male (n=40) Female (n=42)
Promoto
. Test Control OR Test Control OR
r region p-value p-value
(n=27) (n=13) (95% CI) (n=25)  (n=17) (95% CI)
17 5 2.72 19 9 2.81
-597 0.185 0.184
(63.0) (38.5) (0.69~10.68) (76.0) (52.9) (0.75~10.56)
17 12 0.142 22 12 3.05
-572 0.068 0.235
(63.0) (92.3) (0.01~ 1.25) (88.0)  (70.6) (0.62~15.00)
-174 0 0 2(8.0) 0 0.506

Data presented in number(%).
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