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%7 &% (erythrocyte sedimentation rate, ESR), € %

A1 &[total cholesterol, low density lipoprotein(LDL)-

cholesterol, high density lipoprotein(HDL)-choles-
terol, triglyceridel, lactate dehydrogenase(LDH), fib-
rinogen, C-reactive protein(CRP) $-& &A38}¢c}.
283 Y cytokine FAME Y5t A& WE B
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TNF- 4 PGE,, IL-1ra & Z733}7] 9|34 ELISA
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CRPX= FLISA kit (Hemagen Inc,, U.S.A)S A&}
o S48t

4) IL-1 gene cluster QT8 ZAL

Table 1. The protocol for PCR and restrictim engyme digestion

Primers PCR condition Restriction enzyme digestion
Target Forward(s") Reverse(3') enzyme product
IL-1A 5 -ATG GTT TTA 5 -AAT GAA AGG 1X95C 1 min, 29+124 bp(allele 1G),
(+4845) GAAATCATC AAG  AGG GGA GGATGA 34X 94T 1 min, Fnu4 HI 153 bp(allele 2T)
CCT AGG GCA-3 CAG AAA TGT-3 56 1 min, 37T 1h +76 bp
72C 2 min,
1X72TC  Smin
I-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-¥ 67.5C Taq1 +12bp
74C 1 min, 65 C1h (restriction control site)
50C 1 min
1X72C, 8min
IL-1B 5" -TGG CAT TGA 5 -GTT TAG GAA 95C, 10 min,
(-511) TCT GGT TCA TCT TCC CAC 35X 95T Aval 190+114 bp(allele 1C)
TC3 TT-3 53¢ 37C 2h 304 bp(allele 2T)
74C 1 min,
74C 10 min
IL-1RA 5" -CTC AGC AAC 5 -TCC TGG TCT 1X96C 1 min, 412bplallele 1; 4repeats)
(inton2  ACT CCT AT-3 GCA GGT AA-3 35X94C 1 min, no 240bp(allele 2; 2repeats)
VNTR) 60T 1 min, enzyme 326bp(allele 3; 3repeats)
70C 2 min, restriction 498bplallele 4; Srepeats)
1X70C 5 min, 584bp(allele 5; Grepeats)
55C 5 min
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WE 2943 g0 g2ty BEA 50 mM
NaOH$} 1M Tris 89§ o]g3te] F23}F genomic
DNAE o]-&3}e] IL-1A(+4845), IL-1B(+3954), IL-
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Table 2. Population characteristics and periodontal status

Variables Non-CHD(n=30) CHD(n=37) p

Population characteristics Age(y) 492412 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 1.6810.15 0.296
GI 1.241+0,12 1,2510.09 0.979
BOP(%0) 66,0£5.7 57.0x5.0 0.357
PD mean 3.09+0.12 2,95%+0.10 0,401
PD) 4mm(%) 30.8%6.1 32.1+4.8 0.986
PD) 6mm(%) 5.4+21 48+1.2 0.570
CAL mean 3.33+0.18 3,2810,13 0.831
CAL) 3mm(%) 59.0%7.4 60.2+55 0.749
CAL) 5mm(%) 237%35 247161 0.904

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

CHD: coronary heatt 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*
WBCx10°/mat) 6.8 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 % 75 57~125 0.839
HDL-C (mg/dt) 51.1 51,2 44,7~57 54.7 435 38.3~53.8 0.066
LDL-C (mg/d!) 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/d!) 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,

Ake] A2} F-338 ] BlTE Chisquare test
& B3k B30, logistic regression analysis
Z odds ratioZ AF&FHT AR Zeade
SPSS version 11.0( SPSS Inc. USA)& ARE-315 0. «a
=0.05 Pl A 2Rk
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Table 4, Gingival crevicular fluid cytokine in non-CHD and CHD groups

e

Non-CHD (n=29) CHD (n=37) P
Mean Median Range* Mean Median Range*
IL-1 Bng/ ) 0.53 0,30 0.13~0.66 0.44 0.29 0.15~0.61 0.893
PGE2 (ng/ ) 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 7.29 491 1.63~10.5 0.101
IL-6 (pg/m) 5.95 1.18 0.09~8.33 8.07 0.24 0.09~2.98 0.458
IL-1ra (ng/#) 256 195 42~3063 318 208 30~500 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

[L 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
TNF- a(pg/ml) 6.43 7.4 2.7~9.75 6.04 5.9 3.6-7.4 0.614
IL-6 (pg/ml) 2.88 18 0.4~4.75 485 28 0.4~7.9 0.441
[L-1ra (pg/ml) 567 571 325~775 836 571 183~1012 0.893
IL-1ra/ IL-1 383 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,

] ESR, fibrinogen 5¢] X7} 2ol Hgto]
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AFA% Ae}t B3 AJBAT A FEFH] A
HRAGN AR NET ¢, F FY=HE,
LDL-C9} ¢k ool A#AAE H Y IL(p(0.05),
ESR, CRP, 181 LDHSE F 55 A#H#A
(p€0.01)Z Btk X&Ag+= HHEF 529} LDHS}
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LDHYE 559 A#FAE YA
(p€0.01). H AF¢ Hole WYT 44 LDH F

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 PGE(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 biood CHD markers

Variables WBC Total-C TG LDL-C ESR CRP LDH
P1 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 coefficient 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, *P{0.05, *P (0.01
Table 9, Allele frequency in the non-CHD and CHD groups
Non-CHD CHD Total , .
Gene Allele (n=60) (1=60) (n=130) Odds ratio 95% Cl p
IL-TA(+4845) 1 0.613 0,767 0,689
. ’ ' 219-1.058 0.06
2 0.387 0.233 0.311 0.482 0.219-1.05 009
IL-1B(+3594) 1 0.967 0.850 0,908
. ) ) ' 247, 0.04
5 0,033 0.150 0.002 5.118 1.057-24.789 043
IL-1B(-511) 1 0.483 0.362 0.424
2 0,517 0.638 0.576 1.648 0.789-3.444 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
S 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, A5 dmm o)/ F-9]¢] ¥] &2 W3 CRP} oF
T o] AHAAE JERNATHP(0.05)(Table 7).,
e giFEe] X35 85 WMy 4 crpo}
LDHS$} o3k #44S 2o}

ol f cytokine®} X2 FF W cytokine 7He]
AR A Spearman A= x1e Gl 1L
189k @3 PGE, 7Ho, 2l g7l pGE 9} = 11-
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= €% [DL-CH= &9 ARBAE, CRrebE ¥
A BBA & JER JTHp(0.05).

5. IL-1 gene cluster 2] RTA} Y B4

TL-1A(+4845) A8} 28] £ &L AAHL
2 3% FEeH, BEF3. 20904 tET
(38.7%)] ¥8te] ¥re AEE H THOR=0.482,
95% CI 0,219-1,058, p=0.069). ¥H IL-1B(+3954) t
oAz} 20l X &L AAFH O T mBA v B
grou} AL 15%, NETL 3.3%] YA EE
Hol 3TN HIAE F3H w2 HEE Y
BRI QTHOR=5.118 95% CI 1,057~24.789, p{0.05).
IL-1B(-511) tHEF-3=} 28 AAH 22 57.6%2] &
TEE Bgow gzl 51.7%, AT A
63.8%2 AFeH BIEE ERITE TL-1RAYA =
P A=} 19 N7} 76.3%, P2 28
18.6%, ThE §30] 5.1%8A o|& BF HAdrH
2Tl A FARSHAl LERTHTable 9).

A% BA0N $A4 FAFAHH Y F1%
(12 9 22)¢ EF8-& v A, IL-1A(+4845),
IL-B(-511), IL-1RA(intron 2) 2% 5 Tt <8k
202 Bo|A| @gtrh T IL-1B(+3954)
A 29] BRI B FAF Y v]&E AFT
A gz Hlste ok 4T Wstg oy FA
Ho g #93tA &ATHOR=4.109, 95% CI
0,776~21.760, p=0.079) (Table 10),

v 11 &

Aaso] 9B 93 AFEC] viRE AFES
7 AN T AEAA ol B3}
A Ao} Yrh= AL HAFEAR| T o] & Ao
ATl defre A3 =9 gA7} ol i
t} aEla S=9dA o]#E F A ¥
)3k @ Han 59 Ba® 9o A9 Qe 4%
ojth, xFA3ke) uh s} Aol AFARIF SF8
olo] Bojahed] AToE £F8919 H¥o] Az

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
1,1 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
1,1 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
genotype 2,2 0.067 0.167 0.117 2.800 0.498-15.734 0.228
IL-1B(-511) 1.1 0.333 0.207 0.271
1,2 0.300 0.310 0.305 1.322 0.468-3,732 0511
22 0.367 0,483 0.424
11 0.586 0.533 0.559 1.255 0.492-3.197 0.635
[L-IRA 22/12/24 0.345 0.333 0.339
(Intron 2 VNTR) 13 0.034 0.033 0.034
14/44 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,
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-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!?, Young-Joon Kim!3, Ju-Han Kim?, Jung-Tae Koh?

'Department of Periodontology
“Department of cardiovascular Medicine

“Dental 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 TL-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
(PI), gingival index (GI), bleeding on probing (BOP), probing deptﬁ (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 E»). Additionally, blood CHD markers, lipid profile, and blood cytokines were analyzed, IL-1
gene cluster genotyping was performed by polymerase chain reaction and enzyme restriction using genomic
DNA from buccal swab, and allele 2 frequencies of IL-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 (P, 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

621



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. Ii-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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