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ABSTRACT

We examined whether polymorphisms in the vitamin D

receptor (VDR) gene are associated with the incidence

of adult periodontitis (AP) and early-onset periodontitis

(EOP) in case-controlled studies of Japanese and

Chinese subjects. Restriction fragment length

polymorphisms in the VDR gene detected by digestion

with Taq I were found to be significantly associated with

the occurrence of AP or EOP, suggesting that the VDR

genotype a risk factor for periodontitis.

INTRODUCTION

Periodontitis is so widespread in many countries that it is

the main cause of tooth loss in the elderly. Therefore, in

order to increase the quality of life for older people,

elucidation of the pathogenesis of this disease is of

considerable significance. Several years ago,

polymorphism of the vitamin D receptor (VDR) gene,

considered to regulate bone metabolism, aroused much

interest as a risk factor for osteoporosis. (1) Recently, it

was reported that, in the context of

25-hydroxycholecalciferol deficiency, polymorphisms in

the VDR gene contribute to the rate of occurrence of

tuberculosis. (2) This may be interpreted to indicate a

close relationship between VDR gene polymorphism and

the immunological action of monocytes on bacteria,

because vitamin D is known to facilitate phagocytosis by

monocytes. We have sought to examine whether VDR Taq

I-defined polymorphisms are associated with the incidence

of periodontitis. For this purpose, we have performed a

case-control study in groups of Japanese and Chinese

subjects.

MATERIALS AND METHODS

The Japanese group consisted of 166 unrelated volunteers

and was restricted to individuals aged between 35 and 64.

years. Subjects were screened according to the criteria of

the WHO Community Periodontal Index of Treatment

Needs. Ninety-four subjects meeting the criteria for Code 0

(no signs of disease) were assigned to a control group (61

men, 33 women; mean age 45.5 years). From among

patients meeting the criteria for Codes 1-4, 72 subjects who

Table 1. Distribution of VDR genotype in Japanese adult periodotitis patients and controls

Adult periodontitis (n=72)

Control (n=94)

genotype (%)

7T

64(88.9)

72 (76.6)

Tt

8(11.1)

22 (23.4)

ft

0(0)

0(0)

Odds ratio

(95% Cl)

2.44(1.02-5.87)

P

0.041
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Table 2. Distribution of VDR genotype in Chinese early-onset periodotitis patients and controls

Early-onset periodontitis (n=37)

Control (n=39)

genotype (%)

7T

28 (75.6)

37 (94.9)

Tt

9(24.4)

2(5.1)

tt

0

0

(0)

(0)

Odds ratio

(95% Cl)

5.95(1.19-29.72)

P

0.017

fulfilled the diagnostic criteria for adult periodontitis (AP)

defined by The American Academy of Periodontology

were selected to form the AP group (42 men, 30 women;

mean age 52.8 years). The Chinese group consisted of 76

unrelated volunteers. Thirty-seven cases of early-onset

periodontitis (EOP) aged 16 to 38 years were recruited (19

men, 18 women; mean age 31 years). The diagnostic

criteria for EOP were defined by The American Academy

of Periodontology. Thirty-nine healthy controls aged 18 to

55 with no previous or existing evidence of periodontal

disease were selected (19 men, 20 women; mean age 34

years). DNA was isolated from peripheral leukocytes using

a DNA extraction kit. The polymorphisms defined by the

restriction endonuclease Tag I in the VDR gene were

examined by a PCR restriction fragment length

polymorphism (RFLP) method.

RESULTS AND DISCUSSION

As shown in Table 1, the VDR Tag I TT genotype was

found to be significantly associated with AP in Japanese

(X2=4.16, P=0.041). As shown in Table 2, the VDR Tag 1

Tt genotype was found to be significantly associated with

EOP in Chinese (X2=5.65, P=0.017). The t allele was also

found to be significantly associated with EOP in this group

(X2=5.21, P=0.022). Thus, in the present study we have

found a significant association between Tag I

polymorphisms in the VDR gene and the incidence of AP

and EOP. It is interesting to note that the Tag I

polymorphism associated with EOP in Chinese was the Tt

genotype and the t allele, the opposite to that found to be

associated with AP in Japanese. The t allele was reported to

be associated with decreases in bone-mineral density

(BMD) and the incidence of osteoporosis. (3-4) The Tag I

polymorphism in the VDR gene may influence both

immune function and bone resorption. It is possible that its

effects on bone resorption contribute more effectively to

causing EOP, whereas its influence on immune function

contributes more effectively to causing AP. The

mechanisms responsible for the occurrence of AP and EOP

have been presumed to be different. The present findings

may be taken to support this notion. Although these

mechanisms may be different, our observations suggest that

the VDR gene Tag I polymorphism is a useful risk marker

for both.
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