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Table 1, The protocol for PCR and restrictim engyme digestion

Primers PCR condition Restriction enzyme digestion
Target Forward(5") Reverse(3") enzyme product
IL-1A S -ATGGITTTA 5 -AAT GAA AGG 1X95C 1min, 29+124 bp(allele 1G),
(+4845) GAA ATC ATC AAG  AGG GGA GGATGA 34X 94C 1 min, Fnu4 HI 153 bp(allele 2T)
CCTAGG GCA-3 CAG AAATGT-3 s6C 1 min, 37¢C 1h +76 bp
72C 2 min,
1X72TC 5min
IL-1B 5 -CTC AGG TGT 5 -GCT TTT TTG 1X95C 2min 85+97 bp(allele 1C)
(+3954) CCT CGA AGA CTG TGA GTC 38X95TC 182 bp(allele 2T)
AAT CAA-3 CCG-3 67.5C Taq1 +12bp
74C 1 min, 65 C1h (restriction control site)
56C 1 min
1X72C, 8min
IL-1B 5 -TGG CAT TGA 5 -GTT TAG GAA 95, 10 min,
(-511) TCT GGT TCA TCT TCC CAC 35X95C Aval 190+114 bp(allele 1C)
TC3 TT-3 53T 37C 2h 304 bp(allele 2T)
74C 1 min,
74C 10 min
IL-1RA 5" -CTC AGC AAC 5" -TCC TGG TCT 1X96C 1min, 412bp(allele 1; 4repeats)
(intron 2 ACT CCT AT-3 GCA GGT AA-3 35X 94C 1 min, no 240bp(allele 2; 2repeats)
VNTR ) 60C 1 min, enzyme 326bp(allele 3; 3repeats)
70T 2 min, restriction 498bp(allele 4; Srepeats)
1X 70T 5 min, 584bp(allele 5; brepeats)
55C  5min
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Table 2, Population characteristics and periodontal status

Variables

Non-CHD(n=30) HD(n=37) P
Population characteristics Age(y) 49,2112 52,5%0.9 0.047
Male/female 17/13 30/7 0.030
Diabetes mellitus(%) 3(15.0) 9(24.3) NS
Smoker(%) 2(10.0) 12(67.6) 0.060
Periodontal status Mild 6(20,0%) 10(27.0%) 0.472
Moderate 18(60.0%) 19(51,4%)
Advanced 6(20.0%) 8(21.6%)
Periodontal parameter No. of teeth 25.8+0.6 234%1.1 0.072
PI 1.35+0.15 1.68%0.15 0.296
GI 1.24%0.12 1.25+0.09 0.979
BOP(%) 66.0%£5.7 57.0£5.0 0.357
PD mean 3.09+0.12 2.9510.10 0.401
PD)4mm(%) 30.8+6.1 32.1*+48 0.986
PD) 6mm(%) 54+21 48+12 0.570
CAL mean 3.33%0.18 328+0.13 0.831
CAL) 3mm(%) 59.0£7.4 60.2£55 0,749
CAL) 5Smm(%) 237135 24.7%6.1 0,904

PI: plaque index, GI: gingival index, BOP: bleeding on probing, PD; probing pocket depth, CAL; Clinical attachment level,

CHD: coronary heart disease, Values are expressed in mean=®SE.
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Table 3, Laboratory findings in non-CHD and CHD groups

Non-CHD (n=29) CHD (n=37) p
Mean Median Range* Mean Median Range*
WBC(x10°/mai) 0.8 6.2 5.3~7.3 7.1 0.6 5.7~7.6 0.367
Total-cholesterol(mg/dl) 179 172 155~204 182 186 145~219 0.856
Triglyceride(mg/dl) 106 78 42~157 9% 75 57~125 0.839
HDL-C (mg/d!l) 51.1 51.2 44,7~57 54,7 43,5 38.3~53.8 0.066
LDL-C (mg/dl) 114 107 91~146 127 127 89~160 0.326
HDL/LDL ratio 0.46 0.42 0.35~0.59 0.47 0.40 0.26 ~0.,48 0.181
Fibrinogen (mg/dl) 234 233 216~285 296 288 237~334 0.032
ESR (mm/H) 6.3 4.0 3~10 18.23 12 3~23 0.024
CRP (mg/dl) 0.37 0.16 0.05~0.33 0.78 0.17 0.04~0.70 0.648
LDH (U/L) 396 353 309~402 598 428 318~552 0,051

WBC: white blood cell, HDL-C; high density lipoprotein-cholesterol, LDL-C; low density lipoprotein-cholesterol,
ESR; erythrocyte sedimentation rate, CRP; C-reactive protein, LDH; lactate dehydrogenase, CHD: coronary heart disease
*The range is the interquartile range between the 25th and the 75th quartiles,
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2 Uehlis (5 Qo RAA A BF 7
I” _éd 'TI-I- TT_L oﬂ ‘IT’{]'E"]'H] L]'E}ME}(Table 2).
1. QIS S o A e B| 2 SIE NEPEIS AR [T
AAH o2 Ao A3 FAgrlEo] &% 5 AERES AR T AT, T EY 2
on, FEHolu FHek FerolA w4 Ueht £, LDLC, CRP 3= 2po7} glglon, At
Table 4, Gingival crevicular fluid cytokine in non-CHD and CHD groups
Non-CHD (n=29) CHD (n=37) P
Mean Median Range* Mean Median Range*
11 B(ng/H) 0.53 0.30 0.13~0.66 0.44 0.29 0.15~0.61 0.893
PGE2 (ng/H) 3,09 1.61 0.88~3.37 6.36 2.65 1.84~5.59 0.042
TNF-a(pg/ ) 7.38 2.46 1.13~5.83 7.29 4,91 1.63~10.5 0.101
IL-6 (pg/4) 5.95 1.18 0.09~8.33 8.07 0.24 0.09~2.98 0.458
IL-1ra (ng/4) 256 195 42~3063 318 208 30~506 0.911
IL-1ra/IL-1 ratio 7465 748 130~1539 13292 818 90~1887 0.913
CRP (ug/H) 0.47 0.02 0~0.10 0.12 0.01 0~0.10 0.730

IL: interleukin, PG: prostaglandin, TNF: tumor necrosis factor, ra: receptor antagonist, CRP: C-reactive protein
*The range is the interquartile range between the 25th and the 75th quartiles,
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Table 5, Plasma cytokine levels in non-CHD and CHD groups

Non-CHD (n=29) CHD (n=37) P
Mean Median Range* Mean Median Range*
IL-1 8 (pg/ml) 9.94 12,6 0.5~14.35 10.53 12.6 0.5~14.9 0.968
PGE2 (pg/ml) 906 254 68~1468 1081 430 94~1758 0.774
TNE- a(pg/ml) 6.43 7.4 2.7-9.75 6.04 5.9 3.0~7.4 0.614
IL-6 (pg/ml) 2.88 1.8 0.4~4.75 485 28 0.4~7.9 0.441
IL-1ra (pg/ml) 567 571 325~775 836 571 183~1012 0.893
IL-1ra/ 111 383 56 27~763 1138 44 12~2024 0.766

IL: interleukin, PG: prostaglandin, TNF: tumor necrosis factor, ra: receptor antagonist, CRP: C-reactive protein

*The range is the interquartile range between the 25th and the 75th quartiles,
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Table 6. Correlation between periodontal parameters and blood cytokines

Variables PI GI BOP mean PD mean CAL No. missing
(%) PD »6mm(%) CAL »3mm(%) teeth
Stenosis (%) 0.239* 0.200 0.095 0.254* 0.055 0.254* 0.266* 0.230
Blood PGEx(pg/ml) 0.314 0.359* 0.283 0.348* 0.255 0.363* 0.245 -0.088

Stenosis; degree of coronary artery stenosis.

PI: plaque index, GI: gingival index, BOP: bleeding on probing, PD: pocket depth, CAL: clinical attachment level,

"P<0.1,*P<0.05
Spearman correlation coefficient was used,
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Table 7. Correlation between periodontal parameters and blood CHD markers

Variables WBC Total-C TG LDL-C ESR CRP LDH
PI 0,282* 0.270* 0.200# 0.283* 0.350* 0.423* 0,485*
GI 0,227* 0.215 0.015 0.227 0.071 0.205 0,483*
BOP(%) 0,323 0.267* 0.032 0.123 -0.048 0.279* 0.397*
PD mean 0,227+ 0.091 -0.015 0.047 -0.053 0.114 0.284*
PD) 4mm(%) 0.178 0.123 0.073 0.089 0.074 0.235* 0.205#
Spearman correlation coefticient for WBC, CRP, LDH. *P{0.05, *P<0.01
Table 8, Correlation between cytokines and blood CHD markers
Variables WBC* Total Cholesterol TG LDL-C FIB ESR CRP
Stenosis 0.048 0.045 -0.116 0.189 0.321* 0.260* 0.081
Plasma PGE2 0.014 0.212 0.187 0.172 -0.007 0.119 0.322*
Plasma Il-1ra -0.105 0.303 -0.013 0.333* -0.173 0.074 0.028
GCF IL-1ra 0,256* 0,139 0.193 -0.046 0.093 0.123 -0.065
GCF IL-1ra/IL-1 0,172 0,056 0.279* -0.179 0.066 0.069 0.272*
Spearman correlation coefficient for WBC, *P0.05, *P0.01
Table 9. Allele frequency in the non-CHD and CHD groups
Non-CHD CHD Total ) .
Gene Allele (n=60) (n=60) (n=130) QOdds ratio 95% CI p
IL-1A(+4845) 1 0.613 0.767 0.689
) 0,387 0.233 0311 0.482 0.219-1.058 0.069
IL-1B(+3594) 1 0.967 0.850 0,908 _
) 0,033 0.150 0.092 5.118 1.057-24.789 0.043
IL-1B(-511) 1 0.483 0.362 0.424
’ ’ ’ 1 -3.444 1
2 0517 0.638 0.576 648 0.789:3. 0.184
IL-1RA 1 0.793 0.733 0,763 1,697 0.526-5,472 0.376
(Intron 2 VNTR) 2 0.172 0,200 0.186
3 0.017 0.017 0.017
4 0.017 0.017 0.017
5 0.033 0.017

Odds ratio was calculated by comparison between the carrier and non carriers of allele 2 for each IL-1 gene

o, XF¢ 4mm ©]’F F-99] B] &2 EZF CRPS} oF
Sk ko] AFHIAIE YERH ATHP(0.05)(Table 7).
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T €% LDL-Co= 9] A&, CRpok= 49
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E&L Bylon A 51.7%, AET oA
03.8%2 FAEE WI=E RSl IL-1RAGI M=
A2 19 W7} 76.3%, EFA2} 2=
18.6%, T2 Fr8o] 5.1%8A 0|5 i Agkrs}
izt ol A frAFSHA UrERETHTable 9).

FAE EA0M 54 FAF0DF FY 4
(12 9 22)9 FE&S v A, IL-1A(+4845),
IL-B(-511), IL-1RA(intron 2) 5 5 74l <8k
Zpo] & Ko|A| gokrh Tefuth IL-1B(+3954) tHEfr
72} 298] HRIARI 4 39 vj&2 Hdto
Atz Blske] of e RIS oLt 5
Aoz frofshxl & 3ktH(OR=4.109, 95% CI
0.776~21,760, p=0,079) (Table 10),

o}, 1E]a SelofA] o ek 7 ARt F Ao
gk A7+ Han 59 B2 9] A9l gle AA
olt}), X|F=Azke] whAF} Hol] M Qle &8
olo] FoJsl=t] FHTo= 8219 Hgo] A%

Table 10, Genotype distribution in the non-CHD and CHD groups

Non-CHD CHD Total dds rati <
Gene Genotype (n=30) (n=30) (n=60) Odds ratio 95% CI p
11 0.387 0.567 0,475
IL-1A(+4845) 12 0.452 0.400 0,426 0.510 0.183-1,424 0.160
22 0.161 0.033 0.098
11 0.933 0.767 0.850
IL-1B(+3594) 12 0.067 0.167 0.117 4,109 0.776-21,760 0.079
22 0.116 0.033
Composite 1,1/1,2 0.933 0.833 0.883 4 y
genotype 22 0.067 0.167 0.117 2.800 0.498-15.73 0.228
IL-1B(-511) 11 0.333 0.207 0.271
12 0.300 0.310 0.305 1.322 0,468-3.732 0.511
22 0.367 0.483 0.424
11 0.586 0.533 0.559 1.255 0.492-3.197 0.635
IL-IRA 22/12/24 0.345 0.333 0.339
(Intron 2 VNTR) 13 0.034 0.033 0.034
1,4/44 0.034 0.033 0.034
15 0.067 0.034

Odds ratio was calculated by comparison between the carrier and non carriers of allele 2 for each IL-1 gene.

614



1 glov] At 474 wjAe] ol7l] T3
o web o] AT % % 104 W 7P
AF AT} PPERABY AN 48T 5

= AEEAAS} 11 F-Ae] v o] o] & 2
Sholl o P B H=A] dopr izt AP H .
AFAg A A ZANANE A8
o] WA sh= Z4-H k= WIMsh Fyke o] By
3= Ao 2 Bl Mattila 529, Paunio 529,
Joshipura 529, Loesche $27-& R]—T‘é}i&?}%ﬂ]/ﬂ
TH O R A3 AFERT AddE o] dof
W 3hgo] o Zicka shgich e} A48 4
A 7] A ol 7hed T ERlg, S5 59, 4

A7

% 3, of2) e A 250] 98 % 9loM o
28k FEHTE o AL e g 2
o] A} AFEL X ATEET AN BA S
2 IEHTEY EAES v 5 W H3lL, 4
FABe) AN SR, PRl BYEN LT
o] mAl= G| FaAdoldt vt AaH
19934 DeStefano *—S)J/]- 2000 Hujoel 528 & w]=

A ﬁg—izﬂ;q_ S Qe s AT Ay,

DeStefano x]—z,—Fgﬁl- Ao} Iyl A3k A}
ololl= ZA| Tk T2 8 HA7} Ytk AS BTl
2, Hujoel & o] 7 A2 ol 2344 2% 3
S Aol grkar Bttt o]H zpole 15
o] 2L 718 25 & AHE-FS9 = B8kl Hujoel
9] Ao A DeStefano S0] FEHIFE ThEE
W E T A HS S F3] wel o
U&= FaxdAtse}t A 712AQ] T
BARAA 27} uH)sle] ARRE A2 E o] 83t o

st} aksit) weha] o] ATeA = 25Ul
A FAES e g AF o] ek AR

047] st AH LAALE AT 23
A EAA A} Bo] 3| o] A|F #7lo]
0184%213% HAAAES 3] wjAl sl 7} wig- of
Ak 1 A7) 27 A5 AR o U &
o] 7t SHEBA ok HFH o= 604 o]t
Stz FAE A3 3790, R 309018 s}
A HAck. Ak TR0 2 HH 50% o)

o PRFY YR 1o A, BETE 5

-

WL

615

ZQFlA ol d
Ak

o] -oll A Z ol 23t
22X A3re] 3} AFo]
7v Akl frofsiA Ao
SHHE el AR+ 7 ir‘ﬂoﬂ
o|& Ho|A| kgkrt gk A|FAgke] A
e 25 Zolu ARG EA =, A9

S5 BT AR GA] 7 21t
o] & Ho|A] it} 7 I T AErlA
7} ST e AEE Bt ol A st
7F A W AEA dAY] XA HE AR
= HA YA x| F3hE vrgstelehs o] F
F= T} Han 529 Aol X & X247 B4
AT Al F7FsTE L ARl A

r i
X
i
H
i
oft
ol

ot
_>‘i
it
1o,

|

_r‘
of

o
1

=

-— oX,

L];
fo

2
1 do ol iy

2 - [o

Lo

(o)

1 =

nﬁlm lo 4
% o
Ruige.y

-u
o
! mﬁ‘.

> :10
Lo
I
i

O
m&
R

(o3
s

= AFAG AT ALAF, AHATF, A5 2
o], F2YLEE 67]¢] Ramfiord X|opof ARt =

Yol WIS WS, ol 77 ) A2
XFEAEE wkeddttial B 4= ¢lo} Offenbacher!®
23} A4k AR Ee tigk Aol X5
A7) Wel7t 2Abols}
vk 34 E]- Page &'V, Offenbacher'®2}
oV AT 7Y B
EE—XHE'H? 8- 59 20~SOcm2¢]
o Pk s A5
A= 4] 10] Hoj Ta%
g].o:] Eﬂ;@ H]—o]:ﬂ- oIk
o] AstHm, 25 J‘ﬂr A At A=) A
40 rS0) FRoSF I ek 2 02
& Hrkshz Aol 74 Al e 71538t
£l o ek, Wb o @7l
oA Al a LE Hote] 635l A8,
24 e T

Ae by e A7

02 rlr o
2N
(N}

ol\

& 47 F-Slell A A3 = At

83 AdHEE ARFE v wd 4 AshrlA
FroJalA] At A A o2 = ebto ), fib-
rinogen¥} ESR 2= ]3| S71skSdt). LDL-C
9} HDL-C= A¥ol|A S718ke AEs Bovt



YT S} CRPE 919 Aol S HolA] Bk
Thompson 53V-& fibrinogen?] S7}7} A8 &3k}
g stk 8% IDL-CS CHDS] Y1914}
2% A A, Wu B0 A7 A 2

]*Eﬂ E9] Z7le} FH YA 33 o U HDL-CI=

Qtha B sk vhd Noack S99 x5
159} P E|o] CRP g<F0] S7Hhe Kals}
;'(]Zﬁpj_o] /dx]-lﬂﬂ S o _/I: 9= zggﬂ%
W& WA CRPE S7HIA 4
<7 ]713}5—’ &3tk o Aol
w‘-’r 5 HolA] gsket A9d
FRAGA7} o EFAYT 7
e i'%}ﬂ ol o2 T4
v T & RdoA 5T o R T3
Porphyromonas gingivalis& T|5}o]] ¥He HE T &
% Crps} BB L) frelabA S7hstel %
FTHAT o] Adydste) 7loetith vt
SeRd gy off widlo] H3HH o ® fofsh=
W e A iz 1 Y AF
HAR o frel 3 2jo) BolA] gk

oj¥l Ao A EF cytokine F=T F k| 2}
o17} IRt o) AT} AFATAE Tho] %
3 F ol U] cytokine $2x]¢l| 2po]7} Gt s
Prabhu 59¢] A7} ARSItk AL L7
cytokine % PGE; ¥ =+ 2ol H]3) Z3kTof A

1_+
E o =
gi_
2,

Eags

=

Sk EQko L}, 1 9] 11-1 B, IL-6, TNE-q CRP 5

T 7 X Aozt §lSlH. PGE= AEihed A
499] shaje] elgic,
cyt1c activation pathwayS E3f AA4 FS9HH

2 Z gtk JdS A #Jsct 3 11 8L A

?"“LH ke A3roA STtst oy F
= Aadhe AEE e, ol i % A5
R L L CE T PRV
A5} 24T 1203 THE cpokine 5 5
ZoseM U 8 471 B e
o] Tfosto] EALO R felat sl vl
FEge Ao g Holth Loos 3¢ ¢3F-ofA
A ge] e et 5 167} o Fole
, OIRIRHIL6 S7h= SV

0]+ LPS-elicited mono-

i

A=
-
0
O

ﬁl‘l[‘ﬁ,rmﬁrﬂolkﬂr

O

&2 CRP, neutrophils

616

I 3 SHAS BN G5 Es =] A%
oL} HE A e] SIS SV 4 vkl &
E} ILEM o] ATt AE= Heol 2 116, CRP &

B g 3910] 23

FEHo] F Q9lS wiAIE S
Z7to)] H]3ke] AdkFo ] AAH X5 A v

7} S7Vehe B Bl A3kroA] o] fre
Sl kAL, A oF 7} e = 78T o]
+ AE8Ege) XFAS] AR BdES
FAT ¢ A s} 2gar o] g A3rellA
tH J,]. H]J’y_}\] a‘ﬂoﬂ 1:0 ;2] [e] oﬂ:}oﬂ Cytokine %1:
o eIk Apel7t giglem, 4l EF APAIE
o] AghreA it S7FE ] Ao FAA L
2 YA e AT T TS sHHC=
H gk A3 FAz; Foll A gt ARe] Jakt
2AFAGE] 2bo]& SO B FAA} Folle = 7t
AR FkEx|of o fof gk 2ol Bk oH
Ao A Agkrel| FAA7} ol 3k o] AT J
oA FAE Hﬂxﬂé}ﬂ S ] 3 e A= R
T AFAge] IS Frrshlel= F277F F
Zshdt. o] FEe tisixe Al
B 5E Y3 3714 oidkg] 57 a7k
AFAS Aret EF5 AEHES AR
cytokine3}] FHTHA TA oA PG PR
AR5, 2 2o, AFFAFAE, A
T} kARt frof st o FAAAE eSS
M YRS Sk AR AE 5 Yes
1| 3FTHR?=0,05). F cytokine F PGE = B3IF
8 59 v&, XF¢ Zol, 3mm o) AFH-2E
AR-9) v & o FABAE B AFEHTE
9~13% A= 7]ofsh= A2 2 B ATHR?=0.09~0.13).

Z

o

HoeZ W2 #

[¢)

-

O



AF APBAT AXSIY YA YN T
%, CRPS} LDHE th-:9] 257149} £-21 8 <]
FHHAE B AFAZ Alg] o3t STt A

3o w2} 5-23% A== WERITHR?=0,05~0.23).
A A = L el F FH2HE, LDL-C, ESR¥}
= A]-;,].)\-] o] Hoﬂ 5(]21133;]_ *ﬂ"—WLO] z‘goﬂx];d}r_l: =
7hell 7198 7 USS AFA R AT 5 99
o}, 89 cytokine 7roll= 1L-1 87} PGE,, TNF -« IL-
03} o] gk oFe] FHHAE, I-1ra9k= 9] “aa
AS B} XedT 11-1 8¢} = PGE, X|2d

T PGE9} EF Tlra 7hel], L8]aL 2|2 F7H )
IL-1ra/IL-1 BH]&-3%} EZF CRP 7hol = -2 gk k<] 4
HHA7E EA8AT A2ETY U cytokine F
Tt % T o] 9 cytokined} AFATA 7}
=9+, o] cytokineo] Y ] f-HHTHH = g+
o] Y cytokine <ol 7]e8k7] wiizol2} 5
A} o A7 AHZHE cytokined} ) A
HAS A xele] WAE Aegiohd A5 Wi
ofgte] 2 2H7-9 W I-1 8%} PGE.7} E% PGE:

7)oJ5h o= PN Ul CRP & AEAA3] 93
1 F7he 71odsh= ﬁi welrt,

%XW alo] kSN AFHg AEH
*é“éf&ﬂ*‘:— - AR AFHALE
25728 A REES v7f g
3—1 Z18)34 o] g5k A loltt
IleﬂX}E} 3L AT A=} s, o
2hx] I Z ko] 4+ Tkl Komman 59¢]
1999 o] AJAIgE v} Qlth, o] AT A& IL
1B(+3954) WA}k 29] HERIEr}F AAH o=
o9~ ko u}, F 1k RIE Zpo] 7} YER |
Ak 27} AZHroA izl Blste] suf A
=UTh BSF F-A132 IL-1B(+3954) 2] 717} 2
B} AEtol| A tjztol| H]she] 4u) RIS
o} IL-1B(+3954) oA tg-f-Al 22 BN &
G4 IL-1 fAA S7keh B ETial BalE 9]
TRY, EE3F IL-1A(+4845) 8} IL-1B(+3954) ol 4] Z+2}

=

g

o o
- u
He

l

R4 28 Bt ol Bshe P2
positive composite genotype)2] A= x| G-l
W IL-1a 9} IL-1 87} Z7)ata40  Ask xFdss

617

Bl B E Qe BEgh F2eo] A2 A IL-
1A(+4845)91r [L-1B(+3954) th @522} 2= SR CRP
o] Z7Fe} Tt ARk e o} I, 1L-

1B(+3954) 22)7-318& Hol&= b= (1,) #3138
o] ¥]dke] CRP 427} 3uA = okl B =9}

I H 2 IL-1A(+4845)9} IL-1B(+3954) T EH-4 A} 2
© AA9FY ST e BANE Ao Bt
L3} IL-1B(-511), IL-1RA(intron 2)%= tH-5-A A} 2
7} Agrol| A F7Veke e Bt I-1RAS] T
AR 25 € SR FATA A 1L
1ra®] 7+ e 2719 HATSH | [L-1ras 11-1
FAS 24317] 93k negative feedback o & =+
2 RAAE, FATANRS A dF Ao o
2k B Ev) 28 IL-1RA 531} thi Ao] WistE
H5 BRI S EA = ofF BRI} et
T I-1B(-511) 9] -S-42) thi A& IL-1RA(intron
27} 7o) AAahH, A3 A= BEHA) ot
IL-1B(-511)3} IL-1RA(intron 2)¢] -4} 27} &
}\]-Euﬂ tg;d— 464,0_ 57]_/\]7]1;]_J_ ﬂ.ﬂﬂ?}lﬁ ]
59, o] QAT o] o] FWAL 3

wo] 7]eJ3R=R] SHel8k 2= 919lT).

o] AT M BES7} AT F7 =l Hala
S 3HA) BFTh= A|ghd o] glo] A3kt
I} gzt b AFASE ATt xpo]E HolA+=

o}o}

3ot @5 CHD Al :ote] dA o glof |52 g
Frob e dgtel U cytokine 7F AHEAITE QS
kel AT TS A Y A HFT I

3 QIE IL-1B(+3954) W72k 29] W&R]
v i Xl-?%éiu T34 93
Qo] AFAS e BAT F AUeS AAEHA
o g I o thste] QIAAI7}F AHsF=A, Hé
AR aAS TfrskeAls A7IRE A9 FAH2AL
WY 5 AFAL] AXE 3 SAH AT 5
F7H g7 B g1

4 54 9 A} 4

—l>

im\oé
O

3
FO

VEE



I WFEHAgke] AR AHe-E
FAAR} L1 FAF Tl Ao o] F+ Ak
HHAEEA] dol ) AP E QT o] & ¢
ALE‘ﬂ.‘ ic’é‘%c’— A8 60A Ol OH A=
3, n=37)9Jr frofgt fél?ﬂrfﬂ’l‘. ‘?i 1 Hxl &
2 2T n=30)& 2= 5o, I 54
ARE A&kl A 2GT U cytokine (IL-1 4 IL-6,
IL-1ra, TNF-¢ PGE,), 3 Ad#23 2|7}
cytokine FEF AT FH oA F=
3} DNAE o]&3}o] IL-1A(+4845), IL-1B(+3954), IL-
B(-511), IL-1RA(intron 2) -FAA}E-& E41351931 &
St th 2ol M o] tEA) 28] RESS
3] the AE A9tk

1513
=

N
-1)4

1. A

"

1\_9] 1
=3
2. A& g7 U cytokine FEE
koW, PGE;= tizwto] H]ate]
() O>)
3. AFE 2ol
% PGE, 5% 7J°ﬂ %ko
B 2] 429} ilz
CRP, LDH =9 )
o] 3k ¢4 % 147&741%
L1 FAE A4 I-1A(+3954) 214}
28] BEEL vzt Hlste] koA #
9JEHA = 3THP0.05).

O
O
—

§i
> o ¥

JJriél‘i—Ei 2725 Had =
cytokine?} HEAZAS A7

o] AAlASHeS

B

é‘.: m}L
> o of
ueh (i ofN

B o

o
spol

PN
T A%,

=

[¢)

—

n)
o2
offt
=3
i)
ot
=

1. Ross R, Atherosclerosis-an inflammatory disease,

618

N Engl ] Med 1999;340:115-26,
2, World Health Organization Statistics. 1997-1999
World Health Statistics Annual,

3. Woolf N. The distribution of fibrin within the
aortic intima, An immunohistochemical study.
Am J Pathol 1961;39:521-32,

. Psaty BM, Koepsell TD, Manolio TA, Longstreth
WT Jr, Wagner EH, Wahl PW, Kronmal RA. Risk
ratios and risk differences in estimating the effect
of risk factors for cardiovascular disease in the
elderly, J Clin Epidemiol 1990;43:961-70,

5. Kweider M, Lowe GD, Murray GD, Kinane DF,
McGowan DA, Dental disease, fibrinogen and
white cell count; links with myocardial infarc-
tion, Scott Med J 1993;38:73-4,

. Beck JD, Offenbacher S, Williams R, Gibbs P,
Garcia R, Periodontitis: a risk factor for coronary
heart disease? Ann Periodontol 1998;3:127-41.

. Mattila KJ, Nieminen MS, Valtonen VV, Rasi VP,
Kesaniemi YA, Syrjala SL, Jungell PS, Isoluoma
M, Hietaniemi K, Jokinen MJ, Association
between dental health and acute myocardial
infarction, BMJ 1989;298:779-81.

. DeStefano F, Anda RF, Kahn HS, Williamson DF,
Russell CM., Dental disease and risk of coronary
heart disease and mortality, BMJ 1993;306:688-
91.

.Beck J, Garcia R, Heiss G, Vokonas PS,

Offenbacher S. Periodontal disease and cardio-

vascular disease, J Periodontol 1996;67:1123-37.

Thoden van Velzen SK, Abraham-Inpijn SKL,

Moorer WR. Plaque and systemic disease: a

10.

reappraisal of the focal infection concept, J Clin
Periodontol 1984:11:209-20,
11. Page RC. The pathobiology of periodontal dis-
eases may affect systemic diseases: inversion of
a paradigm, Ann Periodontol1998:3:108-20.
12, Li X, Kolltveit KM, Tronstad L, Olsen I. Systemic

diseases caused by oral infection, Clin Microbiol



13,

14,

15,

16.

17.

18.

19.

20.

21

22,

Rev 2000:13:547-558

Kornman KS, Pankow J, Offenbacher S, Beck ]J,
di Giovine F, Duff GW. Interleukin-1 genotypes
and the association between periodontitis and
cardiovascular disease, ] Periodont Res
1999;34:353-7.

Kornman KS, Duff GW, Candidate genes as
potential links between periodontal and cardio-
vascular diseases, Ann Periodontol 2001;6:48-57.
Kinane DF. Periodontal diseases contributions to
cardiovascular disease: an overview of potential
mechanisms, Ann Periodontol 1998;3:142-50,
Offenbacher S, Periodontal diseases: pathogene-
sis. Ann Periodontol, 1996;1:821-78,

Preiss DS, Meyle J. Interleukin-1 /£ concentration
of gingival crevicular fluid, J Periodontol
1994;05:423-8,

Duff GW. Cytokines and anti-cytokines, Br J
Rheumatol 1997;32(Suppl. ):15-20,

Francis SE, Camp NJ, Dewberry RM, Gunn J,
Syrris P, Carter ND, Jeffery S, Kaski JC,
Cumberland DC, Duff GW, Crossman DC,
Interleukin-1 receptor antagonist gene polymor-
phism and coronary artery disease. Circulation
1999;99:861-6.

Kornman KS, Crane A, Wang HY, di Giovine FS,
Newman MG, Pirk FW, Wilson Jr, TG,
Higginbottom FL, Duff GW. The interleukin-1
genotype as a severity factor in adult periodontal
disease, J Clin Periodontol 1997;24:72-7,

. Pociot F, Molvig J, Wogensen L, Worsaae H,

Nerup J. A Taqgl polymorphism in the human
interleukin-1(IL-1) beta gene correlates with IL-1
beta secretion in vitro, Eur J Clin Invest
1992;22:396-402.

Tarlow JL, Blakemore AIF, Lennard A, Solari R,
Hughes HN, Steinkasserer A, Duff GW,
Polymorphism in human IL-1 receptor antago-

nists gene intron 2 is caused by variable num-

619

23,

24,

25,

bers of an 86-bp tandem repeat, Hum Genet
1993:91:403-404.,

Han SH, Kim KH, Yang SM, Chung HJ, Choi Y§,
Han SB, Chung CP, Rhyu IC. Mechanism by
which periodontitis may contribute to athero-
sclerosis, J Kor Acad Periodontol 2002;32:837-
46,

Mattila KJ, Valle MS, Nieminen MS, Valtonen VV,
Hietaniemi KL. Dental infections and coronary
atherosclerosis, Atherosclerosis 1993;103:205-11,
Paunio K, Impivaara O, Tiekso J, Maki J. Missing
teeth and ischaemic heart disease in men aged
45-64 years, Eur Heart J 1993;14:54-0,

26, Joshipura KJ, Rimm EB, Douglass CW,

27,

28,

29.

30.

3L

Trichopoulos D, Ascherio A, Willett WC. Poor
oral health and coronary heart disease. J Dent
Res 1996;75:1631-6.

Loesche WJ, Schork A, Terpenning MS, Chen
YM, Dominguez BL, Grossman N. Assessing the
relationship between dental disease and coro-
nary heart disease in elderly U.S. veterans. JADA
1998;129:301-11,

Hujoel PP, Drangsholt M, Spiekerman C,
DeRouen TA, Periodontal disease and coronary
heart disease risk, JAMA 2000;284:1406-10,
Ramfjord SP. Indices for prevalence and inci-
dence of periodontal disease. ] Periodontol.
1959;30:51. (Cited from) Newman M, Takei HH,
FA Jr.
Periodontology, 9th ed. Saunders, 2002;84-85.
Hujoel PP, White BA, Garcia RI, Listgarten MA,
The dentogingival epithelial surface area revisit-
ed. J Periodont Res 2001;36:48-55.

Thompson SG, Kienast J, Pyke SD, Haverkate F,

van de Loo JCW, Hemostatic factors and the risk

Carranza Carranza's Clinical

of myocardial infarction or sudden death in
patients with angina pectoris. European
Concerted Action on Thrombosis and
Disabilities Angina Pectoris Study Group. N Engl



32,

33.

34,

35.

30.

37.

38.

J Med 1995;332:635-41,

Wilson WF, D'Agostino RB, Levy D, Belanger
AM, Silbershatz H, Kannel WB, Prediction of
coronary heart disease using risk factor cate-
gories, Circulation 1998;97:1837-47.

Wau T, Trevisan M, Genco RJ, Falkner KL, Dorn
JP, Sempos CT. Examination of the relation
between periodontal health status and cardio-
vascular risk factors: serum total and high densi-
ty lipoprotein cholesterol, C-reactive protein, and
plasma fibrinogen,
2000;151:273-82,
Noack B, Genco RJ, Trevisan M, Grossi S,
Zambon JJ, De Nardin E, Periodontal infections

Am J Epidemiol

contribute to elevated systemic C-reactive pro-
tein level, J Periodontol 2001;72:1221-7,

Chung HJ, Rhyu IC, Han SB,, Sutherland JH,
Champayne CME, Offenbacher S. Establishment
of a mouse model of infection-induced athero-
ma formation, J Kor Acad Periodontol
2003;33:113-25

Li L, Messas E, Batista EL, Levine RA, Amar S,
Porphyromonas gingivalis infection accelerates
the progression of atherosclerosis in a heteroge-
nous apolipoprotein E-deficient murine model.
Circulation 2002;105:861-7

Prabhu A, Michalowicz BS, Mathur A, Detection
of local and systemic cytokines in adult peri-
odontitis, J Periodontol 1996;67:515-522,

Loos BG, Craandijk J, Hoek FJ, Wertheim-van
Dillen PM, van der Velden U. Elevation of sys-

temic markers related to cardiovascular diseases

620

39.

40,

41,

42,

43,

44,

in the peripheral blood of periodontitis patients,
J Periodontol 2000,71:1528-34,

Shirodaria S, Smith J, McKay IJ, Kennett CN,
Hughes FJ. Polymorphisms in the IL-1A gene are
correlated with levels of interleukin-1 alpha pro-
tein in gingival crevicular fluid of teeth with
severe periodontal disease. ] Dent Res
2000;79:1864-9.

Engebretson SP, Lamster 1B, Herrera-Abreu M,
Celenti RS, Timms JM, Chaudhary AG, di
Giovine FS, Kornman KS, The influence of inter-
leukin gene polymorphism on expression of
interleukin-1 Band tumor necrosis factor- @ in
periodontal tissue and gingival crevicular fluid, J
Periodontol 1999;70:567-73,

McDevitt MJ, Wang HY, Knobelman C, Newman
MG, di Giovine FS, Timms J, Duff GW, Kornman
KS. Interleukin-1 genetic association with peri-
odontitis in clinical practice. J Periodontol
2000;71:156-63.

Berger P, McConnell JP, Nunn M, Kornman KS,
Sorrell J, Stephenson K, Duff GW, C-reactive
protein levels are influenced by common IL-1
gene variations, Cytokine 2002;17:171-4.

Hurme M, Santtila S, IL-1 receptor antagonist (IL-
1Ra) plasma level are coordinately regulated by
both IL-1Ra and IL-1# genes, Eur J Immunol
1998; 28: 2598-2602,

Rawlinson A, Dalati MHN, Rahman S, Walsh TF,
Fairclough AL, Interleukin-1 and IL-1 receptor
antagonist in gingival crevicular fluid. J Clin
Periodontol 2000;27:738-743.



-Abstract-

Association between Periodontitis and Coronary heart
disease in Korea : Inflammatory markers and
IL-1 gene polymorphism

Ha-Na Jeong!, Hyun-Ju Chung!?, Ok-Su Kim!3, Young-Joon Kim'3, Ju-Han Kim?, Jung-Tae Koh?

Department of Periodontology
*Department of cardiovascular Medicine

3Dental Science Research Institute, Chonnam National University

Recently epidemiologic studies have indicated that the patients with periodontitis may have increased risk of
ischemic cardiovascular events, and have suggested the important roles of blood cytokines and acute reactant
proteins in the systemic infection and inflammatory response. Periodontitis and coronary heart disease (CHD)
may share the common risk factors and the genetic mechanism associated with interleukin(IL)-1A, B and RA
genotype may be involved in the production of IL-1,

This study was aimed to investigate the relationship between angiographically defined CHD and periodonti-
tis as chronic Gram-negative bacterial infection and to determine whether the IL-1 gene polymorphism is asso-
ciated in both diseases.

Patients under the age of 60 who had undergone diagnostic coronary angiography were enrolled in this
study. Subjects were classified as positive CHD (+CHD, n=37) with coronary artery stenosis more than 50% in
at least one of major epicardial arteries, and negative CHD (-CHD, n=30) without significant stenosis, After
recording the number of missing teeth, periodontal disease severity was measured by means of plaque index
(PD), gingival index (GI), bleeding on probing (BOP), probing depth (PD), clinical attachment level (CAL), and
radiographic bone loss around all remaining teeth, Gingival crevicular fluid (GCF) was collected from the 4
deepest periodontal pockets and assessed for cytokine (IL-18 IL-6, IL-1ra, tumor necrosis factor-¢ and
prostaglandin Ez), Additionally, blood CHD markers, lipid profile, and blood cytokines were analyzed, 1L-1
gene cluster genotyping was performed by polymerase chain reaction and enzyme restriction using genomic
DNA from buccal swab, and allele 2 frequencies of TL-1A(+4845), IL-1B(+3954), IL-B(-511), and IL-1RA(intron
2) were compared between groups,

Even though there was no significant difference in the periodontal parameters between 2 groups, GCF level of
PGE, was significantly higher in the +CHD group(p{0.05). Correlation analysis showed the positive relationship
among PD, CAL and coronary artery stenosis(%) and blood PGE,, There was also significant positive relation-
ship between the periodontal parameters (PI, PD, CAL) and the blood CHD markers (leukocyte count, C-reac-
tive protein, and lactic dehyrogenase). IL-1 gene genotyping showed that IL-1A(+3954) allele 2 frequency was
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significantly higher in the +CHD group compared with the -CHD group (15 % vs, 3.3 %, OR 5,118, p=0.043).
These results suggested that periodontal inflammation is related to systemic blood cytokine and CHD mark-
ers, and contributes to cardiovascular disease via systemic inflammatory reaction, IL-1 gene polymorphism

might have an influence on periodontal and coronary heart diseases in Korean patients.

Key words; Coronary heart disease, periodontitis, GCF cytokine, Inflammatory markers, IL-1 gene polymorphism
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