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Figure 1. Illustrative representation explaining how radiographic ratio between 1st molars
and premolars/canines are calculated. Each bone level is expressed as the dista-
nce from cemento-enamel junction to interproximal alveolar crest. Initially the
mesial interproximal bone levels are measured from 1st molars(E). These are
then divided by the mean interproximal bone levels of neighboring teeth(from
mesial aspects of 2nd premolars(A) to distal aspects of canines(D)) and expres-
sed as radiographic ratios(Ratio).
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b. ELISA TEST

XM Pg 3810 th¥ 219 IgG subclass
A71g A4 37] 98 vg] A3 P94 Buf-
fer I(sodium carbonate 3.39 g, sodium bicar-
bonate 5.71 g, sodium azide 0.2 g/Doll 34
3lo) ELISA-S multiwell plate(96-well, flat bo-
ttom) 9] 4 welld 0.2ml¥ EF3FT coating
3719130 37C ol A 35413t vl g The 4T A
Y 7tA) A8, Buffer II(sodium carbo-
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nate 9 g, Tween 20 0.5 mlI/DZ 33] AT
o2 @x1e] & Buffer [0 HF ¥&=2
31493l 0.1ml¥ 531 Aol 2413t ro-
tator2 WlFst . A plateE Buffer IIZ
Al 3ta 22} 8412 mouse antihuman IgGl,
IgG2; 1gG3, 1gG4(affinity-purified monoclo-
nal antibody, -chain specific, Sigma Chemicals,
Ohio, USA)E Buffer III(sodium phosphate
diphasic 2.7 g, sodium phosphate monobasic
0.28 g, sodium chloride 8.75 g, Tween 20 0.5
m), sodium azide 0.2 g/1) A3 H| &= 3
A3le Z+zh 0.1mlY £F3I rotator’dol A
ALl 2413 vl)ElHTt. plated Buffer II2
33 AAE oh2 33 YA goat antimouse IgG
(heavy/light chain specific, alkaline phos-
phate-conjugated, affinity purified, Calbiochem
Co., Basel, Switzerland) & Buffer III¢] A3
28 34ste 24zt 0.1ml¥ E5F3 ¥ rota-
torZ 3175 A& dlof| A v F3FAtt. Buffer



12 M#3&}e] =4 7]3 nitrophenyl phosphate
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nmolA FREE FHsY 83 34 wies
FFEY AR FHE de L FE=
1o B3t Y 34 v&o HXE 3
g7t2 ARsQh. Pg 3810 3 8219 IgG
ZFE& 2337 91380 23 FAE goat antihu-
man IgG(affinity purified, y-chain specific, Ca-
Ibiochem Co., Basel, Switzerland) &} 33} &4
& rabbit antigoat IgG(heavy/light chain spe-
cific, affinity purified, alkaline phosphatase-co-
njugated, Sigma Chemicals, Ohio, USA) & 2}
2t M-Sl BYS wgez A7l sl
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IgG AA 97} 2 IgG subclassol W &
HAEE AolE Folry] A& A (Analy-
sis of Variance : ANOVA) & 2|38l EA 3
Frol A Tukey Test® HZ3A T

(3) Y2 &Y °1UAY FAH (Immunog-
lobulin allotyping)
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a. Coating of indicator RBC (CRBC)
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rpmol A 287 94 et mehde wa-
shing& 33] AAI3ta, 2.0ml A HEFE 3
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b. Optimization of agglutinator
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A H2 8N FX(a;1/50, x;1/10, £;1/10,
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3 43 A Al 282 A 357 e wy
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25u1% HF718kaL, “+” ol positive inhibitor
control(PIC) & 25u14 #7}eka, 2+ Qo 0.2%
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o] 5 V-bottom microplate®] $%l round
button®] Eo|3L ¥z ¥l allotypedl A7t
fle AeE BAHNA.
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haplotype®] &8 ¥Wlxe] Zfold tfFt EAH
2] Ad-€& Chi-square test2 HZ3At}

Table 1. Numbers and proportions of pa-
tients classified into each subform
and AP, respectively

Tatal Patient No. 3,122

aged < 40(%) 1,272(40.7)

aged > 40(%) 1,850(59.3)

unaccessible 730

accessible 542
subform I:LJP 35(6.5)
subform II : post-LJP 100(18.4)
subform III: LTP-RPP  159(29.3)
subform IV : RPPP 159(29.3)
AP 89(16.4)
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(post-LJP pattern), &3& MI(LJP-RPP pat-
tern), 23 IV(RPP pattern) & 22} 353 (6.
5%), 10078(184%), 1597(29.3%), 159%
(293%) £XHAo, ojH LA E &3
ARe 899(164% )2 AHUY AFges B
F3tack (D).
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FA AYEEE B 4 a9 AnE
F5ZBL)S 270G L 1L 11, IVolA 242} 3.
91, 454, 518, 58583, AU ANFF9
3% 395k, ¥ WAAEE v¥]&(Ratio) &
&G, 11, 11, IVolA Z+2h 148, 1.38, 113,
1.06& JEML, 4% FHAAE 1.058
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Table 2. Distributions of age, gender, mean radiographic bone levels, and ratios
of four subforms and adult periodontitis group (Total patients)

Subform I 11 I v AP

n 35 100 159 159 89
mean age 225 34.6 35.0 344 31.2
range 18-25 22-40 22-40 20-40 25-40
gender

male(%) 34.3 51.0 52.6 49.0 514
female( %) 65.7 49.0 474 51.0 486
mean BL 391 454 5.18 5.85 3.95
range 2.73-6.42 2.80-6.80  2.78-7.98 3.32-9.89 2.01-6.54
mean Ratio 148 1.38 113 1.06 1.05
range 0.87-341 0.73-244  051-261 0.10-2.12 0.48-1.82




Table 3. Mean radiographic ratios(Ratio) and mean bone le-
vels(BL) according to the patient age groups

Patiens Age Number Mean Bone Radiog@phic
Group Level Ratio
18-29 82 441 1.36
30-35 167 5.29 1.20
36-40 166 5.53 116

AA FAE dzdz AFG(18—294, 30—
354, 36—404) o2 il Ay X3
F F5F@BL)F HAHAEY v & (Ratio) &
A48 Hokgu, d¥o] FINEFE AL
F5Fe F7reka, AR Hlge A

3l Ago] VENGTHE 3).

Table 4. Observed statistics values(F-value)
and p-value by one-way multivariate
anlaysis of variance to seek the dif-
ferences among four subforms and

AP
statistic F-value p-value
Wilk's Lambda 379145 0.0001
Pillai’s Trace 36.5399 0.0001
Hotelling-Lawley Trace  39.2959 0.0001
Roy’s Greatest Root 61.8828 0.0001

™ SAE 24

YAMASHE W A2 G P
Bl F7HA ZFXE FAlOl MY MA-
NOVAEA] o3t AYa7tdl p<0.0019)
Fel ¥ ZolE YehdtH(E 4).

2, HHdSt Ehxjo) CHEt AHD}

b HA@AY Q33 F AN &
A3

A9ty A7E AN ¥@3e AAT 61
B A3ddE B9 1 AASY 24X e
E 5o YESIT. o] BxEe HFEFXE
F3ZBL)S &¥S L I 11, IV oA Ztz
4.08, 496, 5.85, 6.73% 1, WAMMTH u)&
(Ratio)2 ZZ+ 208, 151, 1.39, 117 HE

5).

Table 5. Distributions of age, gender, mean radiographic bone levels, and ratios
of four subforms and adult periodontitis group (69 blood sampling

patients)
Subform i 11 II1 Iv AP
n 3 19 15 24 8
mean age 23.5 34.6 345 344 364
range 22-25 25-40 28-40 24-40 31-40
gender
male(%) 33.3 420 60.0 66.7 62.5
female( %) 66.7 58.0 40.0 333 375
mean BL 4.08 4.96 5.85 6.73 4.05
range 3.27-4.61 3.26-7.50  442-743  3.89-890  2.11-6.61
mean Ratio 2.08 1.51 1.39 1.17 111
range 1.11-3.28 1.02-245  0.95-223  0.80-1.67  0.50-1.92
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Pg 381 Wi IgG & subclass 9719 &
Aed YFAS F IgG 971 H 69 2.9
¥t IgGl, IgG2, IgG49l H$ole zb &
e FrAdlE Aol & Kol A= gggtont
(E 6), Ig62 g7te 2D IS A% YR
AR IL I, Vo2 FYPHHA Z7iske
7o) FaE Y. ¥ [gG3Y A% 23w
I3 23a Vel F940E olg HY
FAHp<0.05). IgG FFl UM A3

I, I} &3 11, IVZe faAlE zpold
eI (p<0.05). 938 IgG subclass &7}
& 29E v 18204l 30—354ToE
7VEA 2E IgG subclass Y77t Folzcthrt
T 36— 404129 ¥ BF AR AL
Jeldd (g 2).

AJABAFHY] A¢ Avtxo 2 [gG1E Al
g A Ayl BE 23 vig #A3)
gk}, IgG 4 g7koll tig IgG1 7o) A3
H&& A Boke of AFS I, I, [VE R
z+z} 0.07, 0.76, 0.44, 037254 A2A 11, I,

Table 6. IgG subclass titer of each subform and adult periodontitis patients

(mean+ s.d.)

subform I  subform II

Aduit
periodontitis

subform III subform IV

n=3 n=19

n=15

n=24 n=§

IgG1*
IgG2*
IgG3*
IgG4*

450 774 256.6+ 3654 381.3+636.8 154.7+ 154.7 53.5+ 151.3
531.0+ 645.9 233.2+ 2209 321.3+ 222.3 488.11t623.4 1654+ 232.6
2700+ 1262 84.1+ 163.8 128.1+ 1864 16.3+ 63.8
761.0+ 290.8 339.4+ 273.8 859.1+ 1725.5 419.5+ 694.2 178.3+ 214.0

00+ 00

Total

15502.3+ 3899.9 5590.3+ 3572.9 10100.3+ 6062.7 4172.3+ 3297.0 7876.9+ 29304

I3G*

* no statistically significant differences among subforms
# significantly different between subform I and subform IV (p<{0.05)
$ significantly different among subforms LIII and subform II, IV(p\v0.05)
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Figure 2. Diagramatic representation of mean IgG subclass titers according to the patients
age groups, 18-29, 30-35, and 36-40, respectively
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A7

IgG heavy chain®] HHFAEH AR o]
% X H9 haplotype TIAVEE 7 &3
ILIL IVE 2 9%8—2% ogixfde a9
3 # 83 2ot AT Ve gl oM
2o Hl3] 471A) haplotype EF %
ol & BATH(RE 8). ¥, IgG2d) dig A
#2289 allotype genetic markerd! G2m(n)
FABRATY BE IGL, 1gG2 % IgG49) HF
71 ¥AEYE oW G2m(n) VAT
Hig] 25 oA 4R 9).

Table 7. Relative value of IgG1 relative to IgG4 (expressed as Ratio) according
to each subform and the different patient age groups

Subforms

I I

Age groups

11 IV 1829 30-35 36-40

Ratio IgG1/IgG4 007 076

0.44

037 076 064 033

500
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Olg6! W gG2

[ 1gG3

400
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300
250

Titer

200

150
100

50

Ratio < 1.5

L

i
il

Ratio —=1.5

Figure 3. Mean IgG subclass titers of subform I-II patients at their early stages of disease
development characterized by the mean bone levels under 5mm. The patients
were divided into two groups according to the Ratio ; one group with Ratio >1.5,

the other group with Ratio<<1.5
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BONE LEVEL < Smm

Titer

RATIO

Figure 4. Graphic representation of IgG subclass titers of the same patients described
in Figure 3.

LEVEL (mm)

[—Q—Subforul —@—Subform || ~—&—Subform [11 —d— Subform IV +AP]
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1 F

0 L | " 1
7 6 5 4 3 2 !
TOOTH NUMBER

Figure 5. Diagrammatic representation of mean bone levels on the proximal aspects of
four representive teeth(selected for calculating radiographic ratios) from four
quadrants of all the patients from subforms I (a), II(b), II(c), IV(d), and adult
periodontitis group(e), respectively (M or D indicates mesial or distal interproxi-
mal surfaces, respectively, and number 3, 4, 5, 6 indicates canines,premolars
and 1st molars, respectively)
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Figure 6. Diagrammatic representation of subform mean values of radiographic interproxi-
mal bone levels at a selected sites of 4 representative teeth( which have been
used for calculating radiographic ratios)

Table 8. Observed haplotype frequencies in the subform II, III, IV patients
and the age-matched control subjects

Haplotypes Haplotype frequencies
subform II  subform HI subform IV* Control
n=19 n=15 n=24 n=50
ag(1,21) 0.4474 0.3571 0.4271 0.5350
axg(1,2,12) 0.2895 0.3214 0.2604 0.1950
ab’st(1,13,15,16) 0.0526 0.1786 0.0417 0.1200
afb1b3(1,3,5,13) 0.2105 0.1429 0.2708 0.1500

* significantly different from control group by Chi-square analysis(df=3
A2—9.589 p<{0.05)

Table 9. IgG subclass titers of G2m(n) posi-
tive and negative patients (mean+ s.
d.) of early-onset periodontitis

G2m(n) +n=21 G2m(n) —n=40
IgG1 413.1+ 502.0* 141.6+ 284.0
1gG2 614.4+ 626.5* 2413+ 2470
[gG3 67.0+ 164.2 829+ 142.7
IgG4  865.6+ 1563.5** 331.0+ 3249

*p<0.01, ** p<0.05
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— Abstract—

CLINICAL AND IMMUNOGENETIC STUDY
ON THE EARLY-ONSET PERIODONTITIS

Jun-Hong Kim * Sung-Jo Kim - Jeom-Il Choi
Department of Periodontology, College of Dentistry, Pusan National University

542 periodontal patients having early-onset periodontitis(EOP) have been reclassified
into a more homogeneous phenotypic subsets by newly revised radiographic criteria. Repre-
sentative patients of each EOP subform have been examined of serum IgG subclass antibo-
dies against periodontopathic bacteria, Porphyromonas gingivalis(Pg) 381 and of genetic
markers for IgG allotypes to clarify the relationship between these parameters and phenot-
ype expression of each subform.

The early-onset periodontitis could be reclassified by the radiographic parameters combi-
ning the mean interproximal alveolar bone loss(BL) and the radiographic ratio(between
1st molars and the adjacent teeth : Ratio) with statistical significance(p<{0.001 by MA-
NOVA). Moreover these EOP subforms could clearly be delineated from adult periodontitis.

Of subform I and 1I(localized-type EOP) patients with minimal mean bone loss(BL<5.0),
patients demonstrating disease activities in localized areas(Ratio>1.5) showed the elevated
responses in all the IgG subclasses against Pg compared with those of patients without
disease activity(Ratio <1.5).

There were gradual increase in the IgG2 and IgG4 titers against Pg as the disease develo-
ped into the generalized forms suggesting the possible role of these antibodies in modulating
the phenotype expression. The genetic marker study for IgG allotype revealed that mean
IgG2 and IgG4 subclass titers were significantly higher(p<{0.01, p<0.05, respectively) in
patients who were positive for G2m(n). This indicated that IgG subclass responsiveness
against the bacterial antigens are under the immnuogenetic control. The observed frequen-
cies of G2m(n) were significantly higher(p<{0.05) in subfrom IV patients who had the
characteristic features of classical rapidly progressing periodontitis indicating the possible
genetic predisposition in these patients.

keywords : early-onset periodontiti sSC(EOP), IgG subclass, Porphyromonas gingivalis, Gm
types, immunogenetics
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