A. 5% HHEPRE BEHRK B

B. HEERBEA @ T 14 EEEREITHER S DFERE
TOEfRGE & 5 R ERRBOBERKIT OV T

C. MFRBAREL © TREBEICRT 2 EEEBORIE L ME 16 77 7 2 &)

D. B HE - g By
AL ¥ R K S S B R TR R — SR

E. HreEERY :

W EREE X S RS EDEFZ 2T OREE S a7 Y v 6 (Ig6) T
HD, Ig6 ITEDENTLIY 1g61—1g64 D4 DDV T 7 FRIHESR TS, &
VT YT RN E R DFUROBENC LY TOEAZRE SN TN D, 1261 & Ig63 i
R ERBIR LT, 162 138X V7 It L TRRBICELE SN D Z LMD
NTW3B, TRET, HLOWFEFIC LY MER 1g6 BdH D WVITMIE 1g6 77 T X
BELHEERORIE L OBEENHREEINTE R, Wilton b OB TR, RALEEEL
BHFOMTE 1¢62 BITBEZFHATEITEP oL LBESN TV, T, Lu b OB
FECIE. BAOEEEEERBEIIMIF 1662 A REHOMBELAFRICEI -
T H|E SN TWS, £z, Gunsolley b ORI TIL, MiF 16 BB L OULE 16 7
75 ABIIANER EORGHRES, BELRLORERTFIVEBELZTI TS L
WEINL TS,

2 TARFR T, FAEMA HE BB BRI & 0 EERICRT B RS TR
ELEED BT, BAANCBIT 2MER 1g6 BB IO 1g6 77 7 2B L #HF
7 DR & ORI AR L, |

F. #kl&FiE | :
1998 £ 4 A DR R THENICERELXF T3 71 MOBEE ., 451 4 (B 239 4,
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Ttk 212 ) EBIRL, 7o~ ML AMB L nBERNREL Tz, DBENDBEL
LT, BEwE. #ER, v MRE (PPD), TH#yFA huxE (PAL), BHAE
OFEE (CAL), 7m—Y 7R (BP) DEME, IoV\T&Eichk h lE Lk,
Fir, BEBE D OFRIRINZ BRER U MLTE % o BE%-80°CIZ THRERTE LT,

% 1g6 BT SEBIEIT X 0 EIE L, My 1g6 77 5 A HiT ELISA HRiC & 0 B
L, 2¥0, UV UEBREAHEAEK (PBS) THIRLUHE b 16 V77 5 2HE
&Y 96 ReAfrmF L —Fb—rEa—F 47 L, 5%AFLINVIEHF PBS
TTav¥xr /L, 0.05%Tween 20 &% PBS Tﬁ‘ar%v’;% ESEAR Lzt MERMNE
HDHVIIEBRLE E MARG S, Bk, TA0 ) FA7 7 ¥ —PEBY XL
b IgG FLEEMA IS ERT, Z0%, EHL L Tpr=bhu7 ==L KRA 72— %
MATHBSE 405 m BT HBHELZRE Uiz, REHRE Y BHRMIBO 16 3
T SRABEREMLE, ,

Porphyromonas gingivalis 381 BREZEL, BLSEEC L->THEON-EBE LB
LREEZ DM BRI, 6 RN~ u&f F—T7b—MNRBEI—~T 47 L. 5%
AXLINIER PBS TR RV S U, BEMED D VIIHRLELZ 7L —FE
TRIGEHE, gk, e b 16 377 7 AABERIGSEz, EigFg. 7TA0 UK
A7 7 Z—PEH Y~ T R 156 R RS ST, TO%. p= F1 7 ==Lk
ATz N EX TRESE 405 T BRIEERRE Lk, Sk v 5508
T DB B I B L7z, |
‘m%ﬂ?:VE@NmﬁmeMMMHwKR(M@ﬁ)Kl@%ﬁbko3?:V§
DRBMENFE = F = 26 pl LHEBRMIF 26 pl Z2RETh P TF_ L Liza
F= 100 pl &GS, EHIT Nicotine Metabolite Antiserum 100 pl ZMZ R
IEERT, D%k, BLOHL LERRER, Vow—b U & —T CPM 2|EL
o BBNFAZ Y F— RO CPM {ED HIZHHRER & SEROEO=F = BEHE
H U7,

BREERICESESHERE L 2 Hiobhbi), HEKBI 28T A —F—DOREI
Wilcoxon MKE % FHV 7z,

. ERBIUEE: _

BIR U7 BRE 451 A OREEBUITEY 17. 41 X THo7-, HAKRERET —& 53
/o), 7, EEBEOHERELRI Liz, RIZT, T rr— MER» L BRE
EEBWILE bICFER2F =82 100 ng/ml PAETH o 7 BREZ BRI Lz 340
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BIREOWTEDERDEITEIToTc, BEFRONFIREND 340 L EBEROD IO
(19 ARLLT) EHBVEE (20 RLLE) D 2 BT 72, BITICH - T, PPD, PAL iX4
mm LA EDEALDOEFNE %, BOP, CAL IXENENRD 6N OFEE2EH Lz, £D
FER. 2 HETHHZHICERZSED bR/ DiX PAL 28 4 mm YL EDOEALOFE
(p=0.001), M7 IgG1 & (p=0. 035), MIF IgG2 & (p=0.025) . IMLIF IgG3 & (p=0.011),
My IgG4 & (p=0.022) TdH o7z, PPD 4 mm LA LDEALDF|E, BOP (+), CAL (+) o
AL OFIE, MIEHR 1e6 B, FilRE 166 BLV 16 ¥77 7 2K, MF=F=>

B EEERD bNAN T,
ERFR~OBRZEZ T TR OV TEHE— L RESE LN TORVOBEIRT
B B0, Kﬁ%fi%@ﬁﬁabfﬁfﬁ&%@mbtoL#L BETEH DD 72 B
TIXPAL 4 mm LA EDEALDOFE R CE Tl & DOBREEODROEETIILY
ﬁﬁﬁ@wmﬁ#@hTW6_&#%6m:&otoit\ﬁﬁﬁ®¢@WﬁTﬁ
% Il BV FEICH < ME 1624 BIZHERBITEDP o 7o, FRIEEOBRSE 2312
& L7 Sugita HOMETIE, FEEZIIR O N0 o BB RN E W TIX
M{F Ig6l BB LV [e63 BABV LW S FIRRFTRABE SN TWD, BEEODZ
WEE, OF 0 AR OBENEA TV A THIE [g61 BAE V&V I ERIZ, MK
IgGl PAHEMBOMWBICEE L THAZLERRLTNE, —F, BEEEROSVE,
DFE Y HEAEROBEIEA THRWETIZMNE Ig62—4 EXFBWVE VI ERIZ, @
H IeG2—4 A eEAMMOBIEIIXT 2 EFHHRIGICEE L TWAZ L2 RRL T
"5, P gingivalis BEIZHXTT B Ig6 B IO 16 V7 7 T AFLABMIZ HWTIE 2 BERI
REEERRHT LT 72:75>o 7o Amano HI% P. gingivalis 381 #R® fim A &
BRI, BARBENPLEMHENDF A 71 TR BEEILEIBHEN
BEAT I Tholk LBELTVS, fin A BETFERIA 7 11 ThERELHEL
LTRHWNIE, 2BERICEEEBRRD LN LR,

.

ARFFECIL, SRRSILA B8 BB EHIC & 0 BRI 5Bt A TR TR %
BB EMT, BBEICBT 5 MBR 16 B LM 166 477 T X & L EROH
8L OEBEME PRI U, TORKE, FHOTO0E 16 +7 7 5 X BE2HETS 2
LTk 0 AT B R R 0 0 1B B TR b AN Ao T
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Abstract
A recent study suggested that genetic and environmental factors, such as race and smoking, can

interact to influence levels of serum IgG subclasses. Japanese population living in the same area

may be an appropriate subject to evaluate the association between IgG subclass levels-and periodontal

disease, since they have similar racial and environmental factors. The present cross-sectional

study was aimed to evaluate the association between serum IgG subclass levels and the periodontal

status in an elderly population. Elderly subjects (n=451, 71-years old) living in Niigata City, Japan

were participated in the present study. Clinical evaluations including probing pocket

depth, probing attachment level (PAL), bleeding on probing, and calculus, and serological

evaluations including serum IgG and IgG subclass levels,
anti-Porphyromonas gingivalis fimbriae IgG and IgG subclass titers and

serum cotinine levels were performed. Smokers and edentulous subjects were first

excluded from the 451 subjects. Dentulous nonsmokers were then classified into two groups based

on the number of teeth: The periodontitis-susceptible subjects who had less than 20 teeth

and the periodontitis-resistant subjects who had 20 or more teeth. Percentage of sites with > 4 mm of
PAL and serum IgG1 levels was significantly higher in the susceptible subjects, .
moreover, there was a significant negative correlation between the number of teeth and IgG1

subclass levels. These data indicate that higher levels of serum IgG1 is associated with

smaller number of teeth in Japanese elderly populations. Longitudinal

study is needed to clarify the reason for the higher
serum IgG levels in the periodontitis-susceptible subjects.
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Introduction
Number of teeth is decreased in elderly population. A recent survey of dental disease in Japan
showed that average numbers of teeth are 27.52, 24.21, 21.98 and 14.33 at the age of 40, 50, 60 and
70, respectively [1]. A periodontal status evaluated by Community Periodontal Index [2]
in the survey suggested that decrease in the number of teeth is caused mainly by periodontal
disease in the elderly population. . ' |
IgG subclass antibodies have different biological properties, such as complement activation and
binding to Fc receptors on phagocytes [3]. Therefore, the various clinical courses in
infectious disease may be a result of the particular biological properties of a certain IgG subclass.
Wilton et al. showed that serum IgG2 levels of patients with
adult periodontitis was significantly elevated compared with the controls [4]. Tew et al. focused
on IgG subclass response of the patients with early-onset periodontitis in their series of
studies [5-7]. They showed that
serum IgG2 levels of patients with localized juvenile periodontitis was elevated compared with age-
and race-matched controls, indicating that the high levels of serum IgG2 in LIP patients is helpful
in localizing periodontal destruction. Gunsolly et al. demonstrated that genetic and
environmental factors, such as race and smoking, can interact to influence levels of individual IgG
subclasses [8]. Therefore, it may be necessary to exclude these factors for evaluating the association
between serum IgG subclass levels and periodontal
status. Japanese population living in the same area has similar racial backgrounds, and may be an
appropriate subject for the evaluation. However, the report on the association between IgG
subclass levels and periodontal status in Japanese population
is very limited. The purpose of the present cross-sectional study was to evaluate the association
between serum IgG subclass levels and the periodontél’ status in a population

of Japanese elderly subjects.
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Material and methods
Subjects and clinical evaluations
An oral health survey of the elderly population was conducted in 1998 by the Ministry of Health and
Welfare of Japan. Questionnaires were sent to all 6629 residents age 70 or 80 years old in
Niigata City, Japan. Among these, 599 persons 70 years of age agreed to undergo the medical and
dental examinations, with signed informed consent to the protocol, which was reviewed and approved
by the Ethics Committee of the Faculty of Dentistry, Niigata University [9]. In the present study,
451 Japanese subjects (239 in males, 212 in female) of the 599 persons, who visited next
year for parﬁcipating in 2-year longitudinal study, aged 71 years old, were selected
(screened population). Sera were obtained from all the subjects by venipuncture at the time of
clinical evaluations, and stored at -80°C until the day before the assay.
Four dentists performed clinical evaluations on the following items: (i) number of teeth,
(ii) probing pocket depth (PPD), (iii) probing attachment level (PAL), (iv)
bleeding on probing (BOP), (v) calculus (CAL). PPD, PAL, BOP and CAL were assessed with a
Williams probe at six sites per tooth.
Determination of serum IgG and IgG subclass levels
IgG levels were determined by immunoprecipitation assay at BML Inc., Tokyo, Japan. IgG
subclass levels were determined by enzyme-linked imniunosorbent assay (ELISA). First, 96-well
microtiter plates (Nunc-Immuno® Plate II, Nalge Nunc Intematidnal Co., Rochester, NY)
were coated with one of anti-human IgG subclass monoclonal
antibodies (Calbiochem-Novabiochem Co., San Diego, Calif.), HP6069A (anti-G1), HP6002
(anti-G2), HP6047 A (anti-G3) and HP6023 (anti-G4), overnight at 4°C.  After blocking unoccupied
sites with phosphate-buffered saline (PBS) containing 5% non-fat dry milk, serial two-fold dilution of
a human standard serum (1:500 to 1:512000; NOR-01, batch 4674, Nordic Immunology Laboratories,
Netherlands) or diluted serum samples (IgG1; 1:4000, IgG2, 4; 1:16000, 1gG3; 1:64000)
were added to the well and incubated overnight at 4°C. A 1:1000 dilution of
alkaline phosphatase-conjugated goat anti-human IgG antibody (Sigma Chemical Co., St. Louis, Mo.)
was added, and plates were incubated for 4 h at room temperature.
Plates were washed three times with PBS containing 0.05% Tween 20 between each step. The color
was developed by using p-nitrophenylphosphate as the substrate and optical density (OD) at
405 nm was measured. The data were fitted to a graph of the common logarithm of
serum dilutions versus OD by 4-parameter logistic regression analysis. IgG subclass levels in
serum samples were calculated from the standard curve.
Randomly selected twenty serum samples were measured for IgG subclass levels by a single radial
immunodiffusion assay (Human IgG subclass SRID kit; The Binding Site Ltd., UK). IgG
subclass levels measured by ELISA are significantly correlated with the levels measured by SRID
with correlation coefficients of 0.799 (IgG1), 0.853 (IgG2), 0.649 (IgG3) and 0.625 (IgG4).
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Determination of anti-fimbriae IgG and IgG subclass titers
Porphyromonas gingivalis 381 were anaerobically cultured in GAM broth (Nisui Pharmaceutical, Co.,

Ltd, Tokyo, Japan) at 37°C. Fimbriae was prepared from culture supernatant and purified
by the method of Yoshimura et al. to check its purity on SDS-PAGE gels [10]. ‘
Microtiter plates (Nalge Nunc Intl.) were coated with purified fimbriae (0.2 pg/ml) overnight at
4°C. After blocking unoccupied sites, serial two-fold dilution of pooled high-titer human sera
(1:64 to 1:8192) or a 1:500 dilution of serum samples were added to the well and incubated overnight
at4°C. A 1:4000 dilution of one of the anti-human IgG subclass monoclbnal
antibodies was added, then a 1:1000 dilution of alkaline phbsphatase-conjugated goat anti-mouse IgG
antibody (Sigma) was added, and plates were incubated for 4 h at room temperature.
Plates were washed three times between each step. The color was developed
as described the above. The data were fitted to a graph of the common logarithm of
serum dilutions versus OD by 4-parameter logistic regression analysis. Anti-fimbriae IgG
subclass titers were calculated from the staﬁdard curve of pooled high-titer human sera.
Cotinine assay
Exposure to tobacco products was assessed by measuring serum cotinine, a
stable metabolite of nicotine, »
by liquid-phase radioimmunoasséy (Double antibody nicotine metabolite kit; Diagnostic
Products Co., CA). First, 25 pl of serum sample or standard, 100 ul of 15].1abeled cotinine and 100
ul of nicotine metabolite antiserum were added to polypropylene tubes,
and the tube was incubated for 30 min at room temperature. After
adding cold precipitating solution, the tube was centrifuged for 15 min at 3000 X g. Supernatant
was removed, and the precipitate was measured with Gamma
counter. Serum cotinine levels were calculated from the standard curve.
Statistical analysis |
Percentages of sites with PPD > 4 mm, PAL > 4 mm, BOP (+) or CAL (+) were calculated for each
subject. Results were expressed as mean + SD. A
software program (JMP4, SAS Institute Inc., Cary, NC) was used for statistical
 analysis. The differences in clinical and serological variables were examined
using Mann-Whitney U test. In addition, the differences in ratio of male to female were examined
using Chi-square test. The correlation between number of teeth and IgG

subclass levels were examined using Spearman’s rank-order correlation test.
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Results
Smokers and edentulous subjects were excluded from 451 Japanese subjects (screened population)
as shown in Table 1, since IgG subclass levels could be affected by smoking and no data on
clinical variables were available for edentulous subjects. Smokers were excluded first based
on the questionnaire, and then excluded on serum cotinine levels of >
100 ng/ml. There was no significant difference in clinical and serological variables between
screened population and dentulous nonsmoker except in the ratio of males to females. Significant
decrease in number of males in dentulous nonsmoker mainly resulted from excluding a number of
male smokers. Anti-fimbriae IgG3 titers could not be determined, since the titers of all
serum samples were below the detecetable levels.
‘The distribution of number of teeth in based on the questionnaire, and then excluded on
serum cotinine levels of > 100 ng/ml was shown in Fig. 1.  The distribution
curve appeared to have two peaks at 10 and 25 of the number
of teeth, respectively. The dentulous nonsmoker were then classified into two groups based
on the number of teeth; the periodontitis-susceptible subjects who had less than 20 teeth
and the periodontitis-resistant subjects who had 20 or more teeth.
Comparison of clinical and
serological variables between the periodontitis-susceptible subjects and the periodontitis-resistant
subjects was shown in Table 2. There was no significant difference in the ratio of
male to female between the two groups of subjects. Percentage of sites with > 4 mm of PAL
was significantly highe; in the susceptible subjects, while no significant difference was found for
other clinical variables. Serum IgG levels were not significantly different between the two groups of
subjects. However, IgG1 levels were significantly higher, and other IgG
subclass levels were significantly lower in the susceptible subjects. There was no significant
difference in the anti-fimbriae IgG or IgG subclass titers between the two groups of
subjects. Serum cotinine levels was higher in the resistant subjects, however, the difference was not
significant.
Correlations between the number of teeth and four IgG subclass levels were shown in Fig.
2. Anegative correlation between the number of teeth and IgG1 subclass levels (correlation
coefficient=-0.13, p=0.02) was found, while correlations between the number of teeth

and the other IgG subclasses were not significant.
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Discussion
Smoking is an important risk factor for both early-onset periodontitis and
adult periodontitis [11]. Smoking has been shown to decrease serum IgG2 levels and alter
PMN function [12]. Only questionnaires have been used in most epidemiological
studies to examine smoking status. Some true smokers and exsmokers were misclassified
as nonsmokers with the questionnaires only, and the misclassification may bias estimates of
morbidity associated with smoking [13]. Suadicani et. al used serum cotinine as an
objective marker of use of tobacco to examine characteristics of potentially misclassified
smokers with respect to mortality, morbidity, and risk factors [14]. A serum concentration of
100 ng/ml was regarded as a relevant threshold for active smoking. In the present study, both
questionnaires and the same threshold levels of
serum cotinine were used to exclude active smokers. There was no significant difference in
serum cotinine levels between the susceptible subjects and the resistant subjects in
dentulous nonsmokers (Table 2). It might
be necessary to consider possible effects of passive smoking on periodontal status,
since serum cotinine is also used to determine the exposure of nonsmokers to tobacco. However,
we did not consider the effects in the present study since threshold levels of
cotinine for passive smoking were varied among the studies.
Susceptibility to periodontitis have been defined in various ways. Simply, subjects with
gingivitis and subjects with chronic adult or rapidly progressive peﬁodontitis of similar
ages were deﬁned as periodontitis-resistant
subjects and periodontitis-susceptible subjecets, respectively [15-17]. Interleukin-1
genotype was also used to determine susceptibility to periodontitis [18]. Sugita et al. investigated a
70-years-old Japanese population to determine whether the FcyRIIIb polymorphism was associated
with resistance to periodontitis [9]. They selected nonsmokers with more than
20 teeth to define the periodontitis-resistant group as having < 5% of sites with PAL > 4 mm,
and the periodontitis-susceptible group as having > 20% sites with PAL >4 mm. In the present
study, smokers and edentulous subjects were excluded from screened population to select
dentulous nonsmokers for further analysis. The distribution curve of number of teeth in
dentulous nonsmokers appeared to have two peaks (Fig. 1). We assumed that subjects with
smaller number of teeth are more susceptible to periodontitis in the present elderly population
of the same age, although causes of tooth loss were not clear. On the assumption,
dentulous nonsmokers were classified into two groups based on the number
of teeth: The peﬁodontitis-susceptible subjects (number of teeth < 20) and the periodontitis-resistant
subjects (number of teeth > 20). Certainly, percentages of sites with PAL > 4
mm were significantly higher in periodontitis-susceptible subjects indicating that periodontal
breakdown
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was more severe in the periodontitis-susceptible subjects (Table 2). These results were not changed
if we reclasssified the two groups of subjects based on the therethold humber of teeth, 17, 18 and
19 teeth.

Mean levels of serum IgG1, G2, G3 and G4 in human are 9, 3, 1 and 0.5

mg/ml, respectively.. In the present study, the mean levéls of IgG3 were lower than IgG4. Wilton

et al. also measured levels of serum IgG subclasses by ELIS A to show the similar results [4].

We compared four IgG subclass levels of randomly selected sera measured by ELISA

with those by SRID. The IgG3, 4 levels by SRID decreased while measured by ELISA,
and the reduction was higher in IgG3 levels. Therefore, the contradiction of IgG3

and IgG4 levels may be due to the difference of ELISA and SRID.

Serum IgG levels were not significantly different

between the periodontitis-susceptible subjects and the periodontitis-resistant

subjects (Table 2). However, there were significant differences in serum IgG

subclass levels: IgG1 levels were significantly higher and the other 1gG

subclass levels were significantly lower in the periodontitis-susceptible subjects. Percentages of IgG
subclass levels in IgG levels were also calculated for each

subjects. Ratios of the average percentage of the susceptible subjects to that of the resistant
subjects were 58.28/53.50 for IgG1, 35.43/39.65 for IgG2, 2.96/3.50 for IgG3 and

3.73/4.53 for IgG4. There were significant differences between the percentages for all the IgG
subclass. These data indicate that higher levels of IgG1

subclass in the periodontitis-susceptible subjects are not

due to higher levels of IgG levels but result from higher percentages of IgG1 in IgG levels,

and that higher levels of other IgG subclass the periodontitis-resistant

subjects result from higher percentages of other IgG subclass in IgG levels.

A large number of plasma cells is known to infiltrate and produce IgG

antibodies in periodontal tissue involved with periodontitis [19, 20]. However, it is not clear
whether IgG antibodies locally or systemically produced play protective or

destructive roles in periodontal tissue breakdown. In the present

study, there was a negative correlation between the number of teeth and IgG1 levels (Fig. 2),
indicating that subjects with smaller number of teeth had higher IgG1 levels, or

subjects with higher IgG1 levels lost larger number of teeth. Total amount of
dental plaque may decrease in acoording to decrease in number of teeth. If

dental plaque elavates serum IgG1 production in host, decrease in the amount

of plaque would leads to decrease in serum IgG1 levels. Therefore,

subjects with higher IgG1 levels may lost larger number of teeth.

We have to carefully consider vaccination in periodontal treatment if

a vaccine against proteinous antigens including P.
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gingivalis fimbriae, Actinobacillus actinomycetemcomitans leukotoxin is used. The vaccine would
elevated serum IgG1 levels to lead periodontal tissue brc::akdown..
P. gingivalis has many virulence factors including gingipain and fimbriae. We chosen
its fimbriae as a specific antigen to measure specific IgG response to P. gingivalis,
since this organism is considered to be involved in adult periodontitis. In the present
study, the assay for anti-fimbriae titers did not work only for IgG3 subclass.
We have carefully checked antigen-antibody bindings in each step of the assay to conclude that
anti-fimbriae IgG3 antibody was not detectable in sera from the subjects. Ogawa et
al. reported that the major response to fimbriae from P. gingivalis 381 was IgG3 followed
by IgGl, IgG2 and IgG4 in patients with periodontal disease and the control subjects [21].
Possible reason for this contradiction may result from the difference of the assay. However, a recent
study showed that the major response to whole cells of P. gingivalis 381 was IgG1 followed by IgG2
and IgG4, with minimal levels of IgG3 [22].
There was no significant difference in the anti-fimbriae IgG or IgG1, 2,
4 titers between the susceptible- and the resistant- subjects in the present study,. Amano et al.
investigated that the relationship between the prevalence of fimA genotypes of P.
gingivalis and periodontal health status in adults,
showing that the most prevalent fimA types were type I in healthy adults (76.8%), and type II
in periodontitis patients (66.1%), respectively [23]. P. gingivalis 381 which fimbriae we used
in the present study was classified into type I fimA genotype. We may detect significant
difference in IgG and IgG subclass response to fimbriae prepared from type II fimA genotype of P.
gingivalis.
In summary, our results suggested that higher levels of serum IgG1 is associated with smaller number
of teeth in Japanese eldery populations. Many local and systemic factors other than periodontal
status could affect serum IgG subclass levels. Longitudinal
study is needed to clarify the reason for the higher

serum IgG levels in the periodontitis-susceptible sub jects.
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Figure legends

Fig. 1.

Fig. 2.

Histogram of the number of teeth in dentulous nonsmokers
A smooth curve to the histogram was created using nonparametric density estimation
with the kernel standard of 1.49. Dentulous nonsmokers were classified

into two groups based on the number

of teeth: The periodontitis-susceptible subjects who had less than 20 teeth

and the periodontitis-resistant subjects who had 20 or more teeth.

Correlations between the number of teeth and four IgG subclass levels

Correlation coefficient between the number of teeth and IgG subclass levels were —0.13
(p=0.02) for IgG1, 0.05 (p=0.39) for IgG2, 0.09 (p=0.10) for IgG3, and 0.09
(p=0.10) for IgG4.
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Table 1. Clinical and serological variables in screened population and dentulous nonsmoker

Variables ' Screenet} population Dentulous nonsmoker
| (n=451) (0=340) p valuet
Male/Female 239/212 151/189 0.02
Smoker (%) 20.8 0 ND
Clinical Variables
Number of teeth 17.414+9.31 19.14+8.10 ND
Percentage of sites (%)
PPD > 4 mm | 10.66 +13.07 9.66+12.55 0.23
PAL > 4 mm 35.28%+27.81 32.73+26.65 0.24
BOP (+) 7.14+8.52 7.40+8.78 0.70
CAL (+) 3.69 £5.81 3.44+5.56 0.66
Serological Variables
Serum IgG (mg/ml) 12.93+2.74 13.04+2.68 0.97
IgG1 subclass 7.19£2.90 7.16i2.79l 0.85
IgG2 subclass 4.79%+2.17 4.83+1.88 0.45-
IgG3 subclass 0.4340.32 0.4110.29 0.45
IgG4 subclass 0.5440.45 0.54 +0.44 0.95
Serum anti-fimbriae IgG (EU) 1218 £966 1296 +1023 0.25
IgG1 subclass 994 + 1356 1081+1437 0.28
IgG2 subclass 1705 1302 176041359 0.60
IgG4 suﬁclass 488 1443 501+453 0.63
Serum cotinine (ng/ml) 45.074+99.91 5.20+8.36 ND

tThe differences in clinical and serological variables were examined using Mann-Whitney U test. while the
differences in ratio of male to female were examined using Chi-square test. ND: not determined. Serum

anti-fimbriae IgG?3 titers were not detected.
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Table 2. Clinical and serological variables in periodontitis-susceptible subject and the periodntitis-resistant

subject
Periodontitis- Periodontitis-
Variables _ susceptible resistant p valuet
Subject (n=150) Subject (n=190)
Male/Female 64/86 87/103 0.65
Clinical Variables
Number of teeth 11.31+5.33 25.32+2.86 ND
Percentage of sites (%)
PPD > 4 mm 11.16 £14.41 8.47 +10.75 0.56
PAL >4 mm 42.82+29.35 25.10+21.50 <0.01
BOP (+) 8.64+10.41 6.42+7.13 0.21
CAL (+) 3.72+6.58 © 3.2214.60 0.07
Serological Variables
Serum IgG (mg/ml) 13.12+2.81 12.98 £2.58 0.87
- I1gG1 subclass 7.64+3.29 6.78 £2.27 0.04
IgG2 subclass 4.55+1.70 5.04+1.99 0.03
IgG3 subclass 0.39+0.28 0.44+0.30 0.01
IgG4 subclass 0.49 +0.44 0.58 +0.44 0.02
Serum anti-fimbriae IgG (EU) 1249+976 133241059 0.48
IgG1 subclas§ | 1048 +1421 1107+ 1452 0.65
IgG2 subclass 1792 +1446 1734 +1291 0.68
IgG4 subclass 471+416 5231478 0.40
Serum cotinine (ng/ml) 4.45+8.36 5.78+8.33 0.06

1The differences in clinical and serological variables were examined using Mann-Whitney U test. while the
differences in ratio of male to female were examined using Chi-square test. ND: not determined. Serum

anti-fimbriae IgG3 titers were not detected.
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