DISCUSSION

According to the results about the difference in general health condition between EX and
RE, there was a small difference in the number of cases of disease, the percentage of
smokers and the percentage of people with chewing trouble. Therefore, we thought that the
subjects in this study were representative of the community.

In addition, ultrasonic bone density measurements were performed to study the
relationship between BMD and the progression of periodontal disease in this study.
Ultrasound densitometry of the os calcis was highly reproducible and had a high correlation
with BMD in different parts of the skeleton. A significant negative correlation was found
between ultrasound values and age, and these values were variably affected by menopause, in
the same fashion as spine or femur bone mineral density (Yamazaki ef al, 1994). Some
researchers have evaluated BMD by ultrasonic bone density measurement (Heaney et al.,
1989; Resch ef al., 1990).

On the other hand, the R’ by the multiple regression analysis is low (Table 3). This
means that the amount of explained variance by the multiple regression analysis is low,
which indicated that although two independent variables had significant probability, there are
other explanatory factors. We should keep in mind the limitation of the present study. -

The results sowed that the subjects in OG had a higher number of progressive sites for
AAL than the subjects in NOG. This 3-year longitudinal study clearly demonstrated that
BMD is a risk factor for periodontal disease progression in an elderly population.

Some systemic factors have been identified which contribute to loss of bone mass or
periodontal progression (Cummings et al., 1985; Genco et al., 1993). Thére were some
common factors such as smoking, nutritional deficiencies, age, corticosteroid use and immune
dysfunction (Wactawski-Wende et al., 1996). Therefore, it is reasonable that this study
showed a significant relationship between BMD and periodontal disease progression. Maybe
systemic factors of bone remodeling also modify local tissue response to periodontal disease.

However, only a weak relationship existed, although it was statistically significant, because
there were many potential confounding variables. In paticular, local infection is the most
outstanding feature in the origin of periodontal disease. In our previous study of an elderly
population, we found significant associations between additional attachment loss during a 2
year period and smoking, and an attachment level of 6 mm or more at baseline (Ogawa et al.,
2000; Hirotomi et al., 2002). In the same group, we also found that the subjects who had

more than 20 remaining teeth were less susceptible to periodontal disease resistance
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(Hirotomi et al., 2002). Therefore, we evaluated the relationship between systemic bone
mineral density and periodontal progression after controlling for risk factors such as gender,
teeth present, diabetes mellitus and smoking habits.

- According to previous reports, Kribs et al (1990) observed a significant correlation
between several skeletal bone mass measurements and the number of remaining mandibular
teeth in 85 osteoporotic women between 50 to 80 years of age. Some other reports showed
that mandibular bone mass was significantly correlated with skeletal bone mass as well (Von
Wowern et al., 1994; Klemetti et al., 1993). In addition, the BMD of the mandible is affected
by the mineral status of the skeleton and also by general disease that cause generalized bone
loss (Klemetti ef al., 1993). However, Mohajery and Brooks (1992) found there was no
correlation between skeletal and mandibular bone measurements. According to these
conflicting results, general bone mineral density might not influence the alveolar bone loss
directly in some cases. The skeleton is heterogenic, and bone density, bone turnover rate
and bone remodelling ability differ in different parts of the skeleton, suggesting that those
regions, although related to each other, have some degree of independenée. In addition,
some bias such as local oral factors for alveolar bone loss might decrease the good
relationship between systemic bone mineral density and periodontal progression. In the
previous reports, it was difficult to control all factors which influenced the skeletal bone
mineral density and periodontitis because of small sample size or not controlling for teeth
present and general condition. .

In conclusion, this study suggested that there was a significant relationship between

periodontal disease and geﬁeral bone mineral density in the well-designed, large-scale study.
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Table 1. Characteristics of subjects at baseline.

Screened Subjects included
Parameters population in the present
(n=600) analysis (n=186)
Male/Female 306/294 87/99
Smokers (%) 18.7 None
Subjects under medical
) 5.0 None
treatment for diabetes (%)
Subjects with blood sugar 70 None
>140mg/d1(%)
Edentulous subjects (%) 7.5 None
Number of teeth present 174204 95 349,92
(mean=5D)
Probing pocket depth,
~ 2.03+0.03 1.90-£0.50
PPD mm (mean+SD)
Probing attachment level, '
3.10%=0.05 2.60+0.75
PAL mm (mean+SD)
Number of sites (mean+=SD)
PPD 4-5mm 8.48+10.30 9.03+11.33
PPD >6mm 1.21+2.97 1.17+3.27
PAL 4-5mm 23.69+20.39 24.49+22.78
PAL >6mm 5.71+9.21 4.43+9.22
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Table 2. Comparison of bone mineral density, body mass index, albumin concentration,
IgG concentration and additional attachment loss between male and female.

Subjects (n=186)

" Parameters p value
Male Female
Stiffness (%, mean+SD)? 74.04+10.58 59.49+8.70 <0.01
BMI (kg/mz, mean+SD) ? 22.53+2.58 22.61+2.82 0.852
Albumin (g/dl, mean=+SD)* . 4.30+0.27 4.33+0.24 0.350
IgG (mg/dl, mean+SD)* 1516.63 -_*-264‘.18 1553.86+338.72 0.411
Number of sites with more -

" than >3mm additional 6.62+10.86 5.03+8.46 0.264
attachment loss (mean=+SD) ° ’

a: at baseline, b: during three years (n=181).
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Figure 1 Yoshihara et al .
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Figure legend

Fig. Relationship between number of more than >3mm additional attachment loss and osteopenia.

Probability=0.047, between stiffness <69 (n=380) and >69 (n=19) for female, <85 (n=65) and
>85 (n=22) for male using ANOVA adjusted by gender.

a: Stiffness (%).
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Abstract

The purpose of this study is to determine how FcyRIIIb-NA1-NA2 polymorphism and
smoking are associated with periodontal disease progression among elderly people. Among
the subjects 70 years of age with more than 20 present teeth, the NA1 group was defined as
FcyRIIIb-NA2 non-carrier (subjects with no FcyRIIIb-NA2 allele, n=>53), whereas the NA2
group was defined as FcyRIIb-NA2 carrier (n=111). We evaluated the progression of
periodontitis by additional attachment loss during 3 years. Among the subjects, the
frequency of >4mm additional attachment loss was 55.6% for smokers compared with 37.2%
for the non-smokers. The odds ratio was 2.13 (CI: 0.92-4.76). However, there were no
difference in the frequency of >4mm additional attachment loss.

Furthermore, we evaluated the association of the FcyRIIIb-NA1-NA2 polymorphism with
smoking habit by the occurrences and odds ratios. The odds ratio of smoker increased from
2.13 for non-combination to 3.03 (CI: 1.12-8.33) for combination with FcyRIIIb-NAZ carriers

(»=0.028). However, there was no increase in the odds ratio for smoker with NA2



non-carrier. Our results -support the FcyRIIIb-NA1-NA2 polymorphism may be associated

with periodontal progression especially in elderly smokers.
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Introduction

The understanding of periodontal condition including natural history is growing rapidly
(Miyazaki et al. 1989, 1995). Periodontal destruction is a frequent experience among elderly
people (Slade et al. 1995, Brown et al. 1996), and it contributes to as many as 40 percent of
tooth extraction (Jonson 1993). Nevertheless, elderly people who show minimum
periodontal tissue destruction certainly exist (Papapanou & Lindhe 1992).

Neutrophils play an important role in the control of periodohtitis, and increased disease
susceptibility is.observed in patients with defective neutrophil production and/or function
(Hart et al. 1994, Van Dyke et al. 1994, Kinane 1999). Therefore, genetic polymorphism
that affect neutrophil effector function might be relevant for disease resistance. FcyRIIb is
a neutrophil-specific receptor and bears the functional NA1-NA2 polymorphism which
determines IgG1- and IgG3-mediated neutrophil effector function.

We demonstrated a role of FcyRIb allele as a risk factor for periodontal disease
(Kobayashi et al. 1997, 1998, 2000a, 2000b, 2001, Sugita et al. 2001, Yoshihara et al. 2001).
For elderly population, we found that FcyRIIIb-NA1 allotype was over-represented in the
periodontitis-resistant group, compared with the priodontitis-susceptible group according to
cross-sectional study ( Sugita et al. 2001). However, there are many indefinite points to the
role for the genetic polymorphism in pathogenesis of periodontal disease. It should be
necessary to evaluate the relationship between genetic polymorphism and progression of
periodontitis in the longitudinal study.

In our previous study for elderly population, we found that the subjects who had over than
20 remaining teeth were relevant for periodontal disease resistance (Hirotomi et al. 2002 in
press). In the same group, we found significant associations between additional attachment
loss during two years and smoking (Ogawa et al. 2002). -Smoking is a major factor for
periodontitis. In another study, IL-1 polymorphisms appeared to interact with smoking as
significant risk factors for periodontal disease (Mesiel et al. 2002). However, the interaction
of FcyRIMb-NA1-NA2 polymorphism with smoking remain questionable.

The purpose of this study is to determine longitudinally how FcyRIIIb-NA1-NA2
polymorphism and smoking habit are associated with periodontal disease progression among

healthy elderly people.
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Material and methods

Subjects and Clinical Assessment

In 1998, we sent questionnaires to all 4,542 residents aged 70 years old in Niigata City
(Japan) regarding their medical and dental health conditions. Among these, 599 persons 70
years of age agreed to undergo the medical and dental examinations (screened population),
with signed informed consent to the protocol, which was reviewed and approved by the
Ethics Committee of the Faculty of Dentistry, Niigata University. Four dentists performed
clinical evaluations on the following items: (1) number of teeth present, (2) probing pocket
depth (PPD), and (3) probing attachment level (PAL). PPD and PAL were assessed by
means of a Williams probe at six sites per tooth and recorded to the nearest millimeter.

Among the screened population, 309 subjects with neither diabetes mellitus nor blood
sugar >140mg/dL were randomly selected. In addition, subjects with more than 20 present
teeth were included in the study and the FcyRIIIb-NA1/NA2 genotype was determined. '

Among the subjects included in the study, the NA1l group was defined as FcyRIIIb-NA2
- non-carrier (subjects with no FcyRIIIb-NA2 allele), whereas the NAZ group was defined as
FcyRIIIb-NA2 carrier (subjects with at least one FcyRIIIb-NA2 allele). Number of the
subjects for analysis in the study were 164 (NA1 group: 53, NA2 group: 111). Follow-up
clinical surveys were carried out by PAL after three years.

Prior to data collection, the four examiners were calibrated with each examiner paired with
all other examiners on 17 volunteer patients in the Faculty Hospital of Dentistry, Niigata
University. The percentage of agreement ranged from 85.5 to 100% for PPD and from 70.0
to 100% for PAL. The kappa ranged from 0.77 to 1.00 for PPD and from 0.62 to 1.00 for
PAL.

Determination of FcyRIIIb-NA1/NA2 Genotype and Smoking Habit

Genomic DNA was isolated from peripheral blood (Easy-DNA kit; Invitrogen, SanDiego,
CA, USA) and genotyped for FcyRIIIb-NA1-NA2 by allele-specific polymerase chain-reaction,
as previously described (de Haas et al. 1995, Kobayashi et al. 1997). Furthermore, a

personal interview was performed to obtain the bulk of information regarding smoking habit.

Statistical Analysis

We used the Student's £ test or x° test to compare the clinical parameters between the
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NA1l and NA2 groups at baseline when applicable. Moreover, the degree of association
between periodontal disease progression and the genotype of FeyRIIIb or smoking habit was
investigated by the risk for occurrence as the odds ratio with 95 % confidence interval (CI).
_ Periodontal disease progression in this study was defined as subjects exhibiting one or
more sites with an additional attachment loss of 4 mm or more during 3 years. In addition,
we evaluated the relationship between periodontal disease progression and smoking habit
with the different genotype of FcyRIIIb by the risk for occurrence as the odds ratio with 95%

CI or the number of sites with an additional attachment loss of 4mm or more per person.
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Results

Table 1 shows the baseline variables in the NA1l and NA2 groups. The percentage of
male or smoker in the NAl and NA2 groups were 54.7% and 55.9% or 13.2% and 18.2 %,
respectively. The difference in percentage of male or smoker between the NA1 and NA2
groups were not statistically significant. In addition, there were no significant difference in
the clinical parameters such as number of teeth present, PPD and PAL between the NA1 and
NAZ2 groups at baseline. »

Among all the subjects, 98 (59.8%) exhibited additional attachment loss of 4 mm or more
at one or more sites (>4mm additional attachment loss) during 3 years. Mean number of
sites per person exhibited additional attachment loss of 4 mm or more was 1.49 + 4.79.
Mean number of teeth lost per pérson during 3 years was 0.69 = 1.79. There were no
significant difference in mean number of sites with additional attachment loss of 4 mm or
" more, or mean number of teeth lost between the NA1 and NA2 groups (data not shown in
Table).

Table 2 shows the occurrences and odds ratios between smoker and non-smoker or the
NA1l and NA2 groups. Among the subjects, the frequency of >4mm additional attachment
loss was 55.6% for smokers compared with 37.2% for the non-smokers. The odds ratio was
2.13 (CI: 0.92-4.76, »=0.080). There were no difference in the frequency of >4mm
additional attachment loss between the NAl and NA2 groups.

Furthermore, we evaluated the association of the FcyRIIIb-NA1-NA2 polymorphism with
smoking habit by the occurrences and odds ratios (Table 3). The odds ratio of smoker
increased from 2.13 for non-combination to 3.03 (CI: 1.12-8.33) for combination with
FcyRIIIb-NA2 carriers (p=0.028). However, there was no increase in the odds ratio for
smoker with NA2 non-carrier. As shown by the data of Figure 1, the smokers with NA2
non-carrier exhibit the highest proportion of the number of sites with >4mm addtional
attachment loss per person as compared to all other groups. There was significant

difference in the mean number of sites among 4 groups by ANOVA (p<0.001).
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Discussion

Subjects for the study were selected among persons who did not refuse to participate in
the examinations. According to the questionnaire survey, they were in good general health
and did not require special care for their daily activities. None of the subjects had ever been
hospitalized or institutionalized. It was pointed out that less mobile and less healthy people
would be at a higher risk for periodontal disease compared to mobile and healthy people
(Locker & Leak 1993, Beck et al. 1990). Therefore, it is mean that the present study
concentrated on the healthier cohort of the elderly population.

In our previous study of an elderly population, we found significant associations between
additional attachment loss during 2 years and smoking habit. In the same group, we also
found that the subjects who had less than 20 remaining teeth were more susceptible to
periodontal disease progression (Hirotomi et al. 2002 in press, Ogawa et al. 2002).
Therefore, subjects with teeth number less than 20 were excluded in this study. In
addition, we chose to restrict the age of subjects to 70 years to remove the influence of
aging for periodontal disease progression. '

In this study, we evaluated the genetic influence of FcyRIIIb on periodontal variables in
relation to smoking habit. The odds ratio of smoker for periodontal disease progression
increased from 2.13 for non-combination to 3.03 for combination with FcyRIIIb-NA2 carriers
(»=0.028). However, there was no increase in the odds ratio for smoker with NA2
non-éarfier. These findings suggested smoking habit to contribute to periodontal disease
progressibn stronger in FcyRIIb-NA2 carrier. That is to say that FcyRIlIb may be exerting
a influence on the occurrence of periodontal disease progression through smoking habit.

The previous reports indicated a strong association between smoking and periodontal
disease progression; Nicotine, the chief toxious substance found in tobaccos, ‘and its
byproducts have a vasoconstrictive effect, not only on peripheral circulation, but also on
coronary, placental, and gingival blood vessels (Gonzalez et al. 1996). Tobacco use may
reduce the functional activity as chemotaxis and phagocytosis of blood and tissue
polymorphonuclear leukocytes (Persson et al. 2000, Pabst et al. 1995). Smoking had
significant systemic effect on IgG levels as well (Fredriksson et al. 2002). Furthermore, the
results in this study might show that there is the connection between the condition with the
positive genotype (FcyRIIIb-NA1-NA2 or FcyRIIIb-NA2-NA2 genotype) and smoking. In
another study, IL-1 polymorphisms appeared to interact with smoking as significant risk

factors for periodontal disease in the subjects with positive genotype (subjects bearing the
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