In addition, there were significant relationship between occlusal condition
(dental status) and physical fitness, especially and one-leg standing time with eyes open
after controlling for confounding factors. One-leg standing time 'wit})) eyes open is an
index of equilibrium. Several investigators reported the influences of oral status on
motor performance and muscle strength of the lower extremities [20,' 21]. Some
relation between occl.usion and pésture regulatioﬁ has been reported [22-24].
Abnormal habits such as a one-sided mastication may be precipitated by a change of
occlusal suppoi't. Subsequently, abnormal habits may lead to a disequilibrium of
systemic muscle balance and may influence systemic equilibrium function.

One limitation of our study is that we could not confirm a clear cause-effect
relationship among ACE, occlusal conditions, and physical fitness in the elderly
because of our cross-sectional design. To explore the actual relationship, further
prospective studies and clinical trials will be necessary.

In conclusion, this study suggests that there was a significant relationship
between ACE genotype and physical performance. In particular, the subjects with the

ACE DD genotype were noted to have low musc.le strength.
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Table 1. Comparison of selected characteristics between the malkes and females.

Males (n=228) Females (n=203)
Variable p value
MeartSD (n) MeantSD (n)
Angiotensin converting enzyme gene I/D
polymorphism
DD (26) 27
D 85) (84)
I (88) 64) 0.319
Nuber of present teeth 16.3£9.9 (226) 15.7£9.5 (195) 0.498
Eichner index
A (55) @n
B (103) 92)
C (68) (62) - 0719
Hand-grip strength (kg) 36.2+5.7 (215) 23.8+4.2 (176) <0.001
Leg extension strength (kg) 35.8+10.3 (188) 24.6+7.5 (144) <0.001
Stepping (time/10 sec) 83.7+15.6 (197) 75.7£13.3 (158) <0.001
One-leg standing time with eyes opeh (sec) 54.84+43.2 (199) 35.3+£36.3 (166) <0.001
10-m waking speed (sec/10m) 4.6=1.2 (195) 5.2+1.0 (160) <0.001
BMI (%) 22.4+2.8 (219) 23.3+3.3 (191) 0.004
Total cholesterol (mg/dL) 187.3+28.9 (218) 206.9+30.0 (187) <0.001
Total protein (g/dL) 6.9+0.5 (218) 7.0+0.5 (187) 0.205
IgA (mg/dL) 284.1+129.4 (218) 246.1+86.9 (187) 0.001
1gG (mg/dL) 1284.7+ 264.6 (218) 1310.5+285.8 (187) 0.346
s
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Abstract
Background and Objective: Diabetes and periodontitis are associated with each other.
Adipokines, specifically adiponectin and resistin, are secreted from adipocﬁes and are
thought to. cause insulin resistance in rodents. Additionally, adiponectin and resistin
\ may play a role in inflammation and immune responses. The aim of this study was to
clarify the relationship between serum levels of adipokines and periodontal conditions in
elderly Japanese people with and withoutv periodontitis.
Material and Methods: A total of 158 Japanese men and women (78 years old) with or
without periodontitis w,ere selected for the study. Serum adiponectin, resistin, IL-6, and
TNF-a concentrations were compared between subjects with and without periodontitis.
Results: Serum resistin levels and total leukocyte counts in subjects with periodontitis
“were higher than in control subjects. No signiﬁcant differences were observed in
adiponectin, IL-6, and TNF-o levels between subjects with;and without periodontitis.
Logistic regression analysis showed that periodontitis with at least one tooth that

displayed a probing pocket depth of >6 mm was significantly associated with higher



serum resistin levels (odds ratio [OR], 2.0; 95%CI, 1.0-4.0). When excluding.
periodontitis subjects with <10% of bleeding on probing (BOP) and excluding control
subjects with >10% BOP, differences between groﬁps and OR increased. Serum
adiponectin tended to decrease in patients with periodogtitis, albeit not significantly.
Conclusion: Increased serum resistin levels were significantly associated with
periodontal condition, especially when considering BOP, in elderly Japanese people.
There was also a trend, though non-significant, toward decreased levels of édiponectin in

subjects with periodontitis.

Introduction

The local host response to periodontopathogens and their products includes the
proliferation and release of macrophages and cytokines. These immune components are
thought to play a crucial role in periodontitis. ~ Various cytokines, including
interleukin-18 (IL-1B) and tumor necrosis factor-a (TNF-0), are determinants of the

progression of periodontitis (1). Additionally, increased circulating interleukin-6 (IL-6)



levels appear to be correlated with disease severity (2).

Recent evidence indicates that periodontitis may have profound effects on
systemic health. Several studies have evaluated the relationship between diabetes,
metabolic s;/ndrome, and periodontal disgase (3-6). Most epidemiological evidence
indicates that indivyiduals with diabetes tend to have a more rapid progression of
pe;iodontitis than non-diabetics (7).

Adipose tissue produces and releases a variety of inflammatory factors, including
adiponectin, resistin, leptin, and visfatin, as well as éytokines such as TNF-a, IL-6, and
monocyte chemoattractant protein -1 (MCP-1). These factors and cytqkines influence
insulin resistance and are thought to play a role in inflammation and immune responses
(8). Resistin received its name from the original observation that it induced insulin
resistance in mice. Additionally, resistin is down-regulated in mature jmurilne adipocytes
cultured in the presence of insulin-sensitizing drugs, including thiozolidinediones (9).

Recent studies in humans suggest that very little resistin is expressed in adipocytes;

resistin is largely expressed in monocytes, macrophages (10), and bone marrow (11),



which are all linked to immune response (8).

In contrast, adiponectin levels are decreased in individuals with obgsity, type2
diabetes, and cardiovascular disease (12). In addition, adiponectin influences a wide
range of inflammatory pathologies, such as rheumatqid arthritis (13). Furthermore,
adiponectin inhibits osteoclast formation stimulated by lipopolysaccharide (LPS) from
Actinobacillus actinomycetemcomitans (14). Regulation of adiponectin is pfovided by
inflammatory cytokines such as IL-6 (15) and TNF-a (16). Inflammatory endotoxins
induce resistin in human macrophages via a cascade involving the secretion of
inflammatory 4cytokines such as IL-6 and TNF-a (17). Although altered adipokine
levels have been observed in a variety of systemic inflammatory conditions, only a few
studies reported that the association between periodqntitis and adipoi(ines such as leptin
and. adiponectin. ’ Leptin levels in gingival crevicular fluid decreased as the periodontal
disease progressed (18). Although Iwamoto et al. demonstrated that periodontal
treatment did not-inﬂuence circulating adiponectin level (19), a relationship between

periodontal conditions and resistin levels has not been examined. Bleeding frequency,



which is a direct indicator of gingival inflammation, is considered to.be a strong risk
factor for periodontal disease progression in elderly people (20). Here we investigated
the relationship between periodontal conditions and adiponectin, resistin, IL-6, and

TNF-a in a community of elderly people.

Material and methods
Subjects

In 1998, total 4542 people who were at 70 years old and resided in Niigata, Japan,
were sent a written request to participate in the sﬁrvey and were informed of the purpose of
this survey. After two requests, 81.4% (3695) responded positively to participate in the
survey.  After consideriné the availability of resomges, 600 subjects were randomly
selected.  The participants signed informed consent forms that described the protocol
and were approved by the Ethics Committee of Niigata University Graduate School of

Medical Dental Sciences. The methods used in this study have been described in detail



