dental calédlﬁs and attachment loss were also measured at the same 6 points
of each tooth (Ogawa et al. 2002). The ‘following indicators were assessed and used
to estimate the perio_dontal. status of the subjects:

rCA: the rate of sites with dental calculus

rAL4: the rate of sites with greater than 4 mm of attachment loss

rALG6: the rate of sites with greater than 6 mm of attachment loss

The anti-PAc (361-386) peptide antibody titer was determined using an

enzyme-linked immunosorbent assay (ELISA). Ninety-six-well microtiter H-plates
(Sumitomo Bakelite, Tokyo, Japan) were coated overnight at 4°C with 100 pul of 20
pg/ml PAc (361-386) peptide or the control (skinﬁ milk) in a coating buffer at pH 9.6 for
enumeration of the IgA specific to S. mutans (Senpuku et al. 1995). The plates were
washed with PBS containing 0.1% (vol/vol) Tween 20 (PBST) and blocked with 1%
(wit/vol) skim milk in PBST for Al hour at 37°C. Excess skim milk was removed by
washing 3 times with PBST. Next, a 100 pl aliquot of a two-fold serial dilution 6f saliva
from each subject was added to the wells and the mixtures were incubated for 1 hour at
37°C. The wells were then washed 5 times with PBST and further incubated for 1 hour
at 37°C with 100 pl of alkaline phosphatase-conjugated goat anti-human

immunoglobulin A (« chain) antibodies (Zymed Laboratories, South San Francisco, CA).
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Following 5 washes with PBST, bbuhd antibodies &v_ere detected after the addition of
100 pl .of 3 mg/ml para-nitrophenyl phosphéte as a -s_ubstrate and incubation for 60
minutes at 37°C, Absorbaqcc at .405 nm (Asgs) was rhneasu.red with a microplate reader
(Multiskan Bichrofne;tici Laboratory Jaéan, Tokyo, Japan). The ELISA anfibody titer
was expressed as the réciprocal (Logy) of the highest dilution giving an A4 s of 0.1 -
above that of the control (skin milk} after 1 hour of incubation with the substrate in
triplicate assays. The _cxpériments were independently performed 3 times, with similar
results obtained in each. |

The subjects were divided into 2 groups according to ELISA antibody ltjter. the
Low group [anti-PAc (361-386) peptide antibo&liy titer _ <2*] and the High group
[anti-l_’:f&c (361-386) peptide antibody titer >2%1. This grouping by antibody titer has
been used in previous epidemiological studies. Further, the number of mutans
streptococci (MS) and MS/total streptococci ratio in saliva were lower in the High
| group than in the Low group (unpublished data), thus the cutoff point of 2> was used
for the grﬁuping. A Mann-Whitney U-test was used to compare pen’odontél status
between -the.2 groups. Differences at the .05 level were considered to be significant.
SPSS for Windows (Version 10.0) was used for all étaiistical analyses.

Table 1 shows the distribution of subjects by periodontal status, The percentage
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of with an rCA rate lower thaﬁ 10% was 17.8% in the Low group and 0% in the High
group, which was significantly different. Moorer reported that the mutanis group of
stre[;tococci may be involvéd in denltal caﬁculus formation (1993), which was confirmed
_ by our results. Further, it is speculated that the inhibition of adhesion of §. mutans to
tooth surfaces by anti-PAc (361-386) peptide antibody leads to suppression of dental
calculus formation. The numbers of subjects with an rAL4 less than 25% and rAL®G less
than éS% were greater in the High group (rAL4: Low group 41.6%, High group 70.6%;
rAL6: Low group 83.1%, High group 100%). Thus, the high group showed significantly
lower rate rAL4 and IALG values, and rCA value as compared to the Low group.

In the High g?oup, the low frequency of dental calculus deposition may later
result in a slow progression of attachment loss, There have been several reports on the
relationship between dental calculus and attachment loss (Timmerman et al. 2000,
Albander et al. 1996, Cobb 2002, Neely et al. 2001), which z_ire.supported by our results.
Marsh found that the optimal growth cox.ldition for S. mutans was different from other
: périodontal pathogens (Marsh 2003), while other studies have shown that the growth of
- periodontal pathogens is not correlated with ;)r inhibited by . Jmutans (Drake et al. 1993,
Grenier 1996), as their results suggested that an environment with a high level of S.

mutans was not suitable for periodontal pathogens. Anti-PAc (361-386) peptide
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antibody titer is thought to be approximately in proportion to the amount of S. utans in
the oral cavity. Collectively, it is supposed that the present High group may not have an
optimal condition for periodental pathogens to remain in the oral cavity.

Our findings suggest that S. mutans may be indirectly involved in the occurrence
of periodontal -disez.lse. Further, production of the anti-PAc (361-386) peptide antibody
nlrmy be .-useful as an indicator for predicting periodontal disease occurrence and
progressioﬁ. These results provide new information for analyzing the relationship

between S. mutans and periodontal disease.
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Table 1, Distribution of subjects according to periodontal status

Low group High group
CA 0-5 47 (61.0) - 10(100)
. 5-10 12 (15.6) 0(0)
10- 18 (23.4) 0(0)
Average 5.4 1.3
p-valug* | 0.05
rAl4 0-25 32 (41.6) 7 (70.6)
25-50 19 (24.7) 2.(2.0.0)_ '
50-75 16 (20.8) 1(10.0)
75-100 10 (13.0) 0(0)
Average 382 204
p-value* 0.04
rAL6 0-25 64 (83.1) 10 (100)
| 25-50 10 (13.0) 0(0).
50-75 2(2.6) 0(0)
75-100 1(1.3) . 0(0)
Average 11,6 24

Bl 9 Ry



p-value* . .. , 0.02

*: Significant difference demonstrated by Mann-Whitney U test
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