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Aspiration pneumonia is a major cause of death among
elderly persons (1) because dysphagia and decreased cough
reflex are often associated with aging. Oral bacterial flora is an
important factor of the occurrence of aspiration pneumonia
(2). Oral bacterial flora is composed of both aerobic and
anaerobic bacteria species due to the complex structure of the
oral cavity. Data regarding pathogenic aerobic bacteria in the
oral cavity of the elderly (3) and the association of periodontal
disease-causing anaerobic bacteria with pneumonia (4) have
been reported. This report focuses on the detection rates of
oral anaerobic bacteria measured at two different times in
elderly subjects.

Thirty-three elderly people (73.4 = 5.6 year-old in average),
12 males and 21 females, from Saitama Prefecture were

enrolled in the present study which was conducted in July
and August, 2001.

Samples were taken from dental plaque on the upper molar
teeth or upper molar portions of dentures. The plaque samples
were placed in transport fluid (0.4% agar, 0.15% thioglycollate/
phosphate buffered saline) and sent to Bio Medical Labora-
tory (Tokyo) for analysis. For the detection and identification
of aerobic bacteria species, each sample was poured directly
onto chocolate agar, OPA staphylococcus, and Drigalski agar
plates (Nippon Becton Dickinson Co., Ltd., Tokyo) using a
stick. The plates were incubated in an atmosphere of 5% CO,
in H, gas at 37°C for 24-48 h. Representative microbial
colonies from each plate were examined for appearance, gram
stain, hemolytic, catalytic, and oxidase reaction characters

Table 1. Detection rate of microbial pathogens in dental plaque from the elderly

(1) aerobic microorganisms

No. positives

at Ist exam (% total)

No. positives at 2nd exam

among positives at 1st exam I/ (%)

(03] (In

Candida sp. 14 (42.4) 7 7/14(50.0)
Haemophilus parainfluenzae 13 (39.4) 4 4/13 (30.8)
Acinetobacter calcoaceticus 10 (30.3) 4 4/10(40.0)
Corynebacterium sp. 7(21.2) 2 2/7 (28.6)
Bacillus sp. 6(18.2) 2 2/6 (33.3)
Enterobacter cloacae 4(12.1) 0 0/4 (0)

Coagulase (-) Staphviococcus 4(12.1) 1 1/4 (25.0)
Klebsiella pneumoniae 4(12.1) 1 1/4 (25.0)

(2) anaerobic bacteria species

No. positives

at |st exam (% total)

0

No. positives at 2nd exam
among positives at st exam

(11)

1171 (%)

Capnocytophaga sp. 23 (69.7)
Prevotella melaninogenica 22 (66.7)
Prevotella oris 10 (30.3)
Fusobacterium nucleatum 10 (30.3)
Prevotella intermedia 7(21.2)
Fusobacterium necrophorum 5(15.2)
Prevotella denticola 3(9.1)
Fusobacterium sp. 3(9.1)

23 23/23 (100)
12/22 (54.5)
9/10 (90.0)
9/10 (90.0)
717 (100)
305 (60.0)
33 (100)
03 (0)

(3]

L= P -

*Corresponding author: Tel: +81-3-5285-1111, Fax: +81-3-5285-
1172, E-mail: hsenpuku@nih.go.jp
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(5). The bacteria identified were methicillin-sensitive (MSSA)
and -resistant Staphylococcus aureus (MRSA), (detected by
PS latex, rabbit plasma, and MRSA screening plates [Nippon
Becton Dickinson]), Pseudomonas sp. (detected by VITEK
[BioMerieux Vitek Japan, Tokyo]), Haemophilus influenzae
(H. influenzae) (detected by a Haemophilus ID4 plate (Nippon
Becton Dickinson), and Candida sp. (detected by Candida
check [Intron Laboratories, Inc., Tokyo]). For detection and
identification of anaerobic bacteria, each sample was poured

directory onto an HK agar plate and incubated for 48-72 h under

anaerobic conditions using a gas pack system. Representative
microbial colonies from each plate were gram stained and
isolated using a RapID ANAII system (AMCO, Tokyo).

The detection rates of microorganisms from dental plaque
are shown in Table 1. In the first examination, Candida sp.
and H. parainfluenzae were most frequently detected aerobic
microorganisms. Of the anaerobic species, Capnocytophaga
sp. and Prevotella melaninogenica, were isolated from more
than two-thirds of the subjects. The detection rate of P. oris
and Fusobacterium nucleatum was 30%. Most of the
subjects enrolled in this study had at least one of the four
major pathogenic anaerobes, Capnocytophaga sp., P.
melaninogenica, P. oris, and F. nucleatum.

A second examination was performed a month later. Less
than half of the subjects retained the same aerobic species
detected in the first examination, while more than half

-27-

retained anaerobic species (except Fusobacterium sp.) detected
in the first examination. Anaerobes appeared more stable in
the elderly persons’ oral flora than did aerobes probably because
of the biofilm in the oral cavity which provides anaerobes
with an optimal environment.
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Abstract Over 350 bacterial species are known to form
communities on tooth surfaces in the oral cavity, and oppor-
tunistic pathogens are frequently isolated from samples
taken from the oral cavities of immunocompromised hosts,
as well as elderly people with poor oral hygiene. To confirm
the correlation between the prevalence of opportunistic
pathogens in the oral cavity and oral hygiene, dental plaque
and saliva samples from 15 dental hygienists and 15
healthcare workers were investigated. No opportunistic
pathogens were found in the samples from dental hy-
gienists, however, they were isolated from 10 of the 15
healthcare workers (66.7%). The total amounts of Strepto-
coccus sp. and Lactobacillus sp. were also significantly
higher in the healthcare workers. The amount of Strepro-
coccus mutans was also higher, although the difference was
not significant. From our results, we concluded that the
prevalence of opportunistic pathogens and cariogenic bac-
teria in the oral cavity may be reduced by proper oral
hygiene measures.

Key words Opportunistic pathogen - Mutans streptococci -
Lactobacilli - Oral hygiene

Introduction

It has been reported that more than 350 bacterial species
may inhabit the oral cavity,’ including some opportunistic
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pathogens that cause clinical manifestations, such as
methicillin-resistant ~ Staphylococcus aureus (MRSA),
Pseudomonas aeruginosa, and Candida albicans.”” Oral
biofilm is produced by the sequential attachment of a num-
ber of bacteria, and is dependent on both species type and
surface composition. These attaching bacteria are able to
accumulate on oral surfaces. Changes in oral microflora that
are related to poor oral hygiene include an increase in the
prevalence of some opportunistic pathogens, and this has an
effect on compromised hosts and elderly people, resulting
in biofilm formation that includes such pathogens.**’ Inter-
estingly, opportunistic pathogens that showed high concen-
trations of Streptococcus mutans and Lactobacillus sp. in the
oral cavity were detected in preschool children, but not
in children who had received education regarding oral
hygiene.®

In recent studies, some oral hygiene measures have been
suggested to reduce the number of pathogenic microbes in
the oral cavity.”" The employment of oral hygiene mea-
sures may be an effective strategy for preventing cross-
infection of workers and patients. With this in mind, we
investigated the relationship between oral hygiene mea-
sures and the prevalence of opportunistic pathogens in
healthcare workers and dental hygienists, in order to evalu-
ate the correlation of the prevalence of these microbes and
oral hygiene.

Subjects and methods
Subjects

Fifteen female dental hygienists, whose main work was to
perform medical checkups, and 15 healthcare workers (12
females, 3 males), who cared for elderly institutionalized
residents in a facility, were studied. The mean ages were
30.3 = 8.8 years for the dental hygienists and 43.6 = 13.1
years for the healthcare workers. Data were collected
regarding demographics, medical status, the oral hygiene
methods used, and smoking habits (see Table 1).
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Table 1. Demographics of study subjects

Dental Healthcare P Value
hygienists workers
Age (years: mean * SD) 30,3 £ 88 436 = 13.1 0.050
Number of DMFT (mean = SD) 9.9 = 6.6 121 = 4.1 0919
Smoking
Yes 0 6 0.017
No 15 9
Daily oral care (times a day)
0 0 0.050
1 0 0
2 i 9
3 14 6
Mouthwash usage
Yes 0 3 0.100
No 15 12
Interdental brush or dental floss usage
Yes : 15 8 0.006
No 0 7

A two-tailed Mann-Whitney U test was used to assess age and decaved, missing, and filled teeth
(DMFT) results. A two-tailed Fisher’s exact test was used to assess smoking habit, times of daily
oral care, mouthwash usage. and interdental brush or dental floss usage results

Sampling procedures

Before samples were taken, informed verbal consent was
obtained. The subjects were prohibited from eating or
drinking for at least 2h before the clinical sampling, and
then 5-min paraffin-stimulated whole saliva samples were
collected. To obtain plaque samples, cotton sticks were used
to scrape the surface of the right upper molar five times.

Microbial procedures

The plaque samples were taken, in transport fluid, to Bio
Medical Laboratory (Tokyo, Japan) for analysis. There,
each sample was placed directly onto chocolate agar,
blood agar, OPA staphylococcus, and drigalski agar plates
(Nippon Becton Dickinson, Tokyo, Japan), using a stick.
The plates were incubated in an atmosphere of 5% CO,
in H, at 37°C for 24-48h. Representative microbial colo-
nies from each plate were Gram-stained and isolated by
identification, using their characteristic appearance,
hemolytic features, catalytic reaction, and oxidase reac-
tion."” Organisms known to be responsible for pneumonia
were chosen for study, and these species. found in a major-
ity of the subjects, were suspended in 1ml of 0.5% saline,
gently shaken, and tested in microbial detection kits. The
following bacteria and fungi were identified in the detec-
tion plates: S. aureus (methicillin-sensitive [MSSA] and
-resistant [MRSA]), by PS latex, rabbit plasma. and an
MRSA screening plate (Nippon Becton Dickinson);
Pseudomonas sp., by Vitek (BioMérieux Vitek Japan
[BVJ], Tokyo, Japan): -haemolytic streptococcus, with a
Seroidenstrepto kit (Eiken. Tokyo, Japan). API strepto
(BVJ]), and Vitek (BVIJ); Streprococcus pneumoniae, by
a Streptococcus identification disk (Nippon Becton
Dickinson); Haemophilus influenzae by a Haemophilus ID4
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plate (Nippon Becton Dickinson); Serratia marcescens by
Vitek (BVJ); and Candida sp., using a Candida check
(Latron Laboratories, Tokyo, Japan). The level for detec-
tion of each organism type was determined according to the
manufacturer’s instructions.

To evaluate the total numbers of streptococci, S. mutans.
and Lactobacillus sp in saliva, 50-pl samples were sonicated
by ultrasonic dispersion (60-W power output) for 10s and
poured onto Mitis-Salivarius agar plates (MS; Gibco,
Tokyo, Japan) for total streptococci, improved Mitis-
Salivarius agar plates containing 0.02M bacitracin (MSB:
Wako, Osaka, Japan) for S. mutans."" and Rogosa SL agar
plates for Lactobacilli sp., using an Eddy Jet spiral system
(Gunze Sangyo, Tokyo, Japan), and then incubated anaero-
bically for 48h. Following incubation. the number of colo-
nies on each agar plate was detected by their characteristic
appearance, and the number of bacteria per ml of whole
saliva was calculated.

Statistical analysis

A two-tailed Fisher's exact test was used to assess the cat-
egorical variables. A two-tailed Mann-Whitney U test was
used to assess the correlation between the prevalence of
opportunistic pathogens and continuous data.

Results
Subjects’ oral hygiene habits
There were no significant differences in oral hygiene habits

between the dental hygienists and healthcare workers (P =
0.060). The mean number of decaved. missing. and filled



Teeth (DMFT) was 9.9 + 6.6 and 12.1 = 4.0, respectively,
which was not significantly different (P = 0.919). None of
the subjects had taken antibiotics within 1 week of the
sampling. Three healthcare workers used mouthwash for
oral care, and six of them smoked, whereas none of the
dental hygienists did either. Most of the dental hygienists
used dentifrice containing fluoride three times a day, and
one used it twice a day. Among the dental hygienists, all
used dental floss or an interdental brush at least once a
week, while eight healthcare workers used dental floss or an
interdental brush weekly, and one used dental floss once a

month.

Prevalence of opportunistic pathogens

As shown in Table 2, opportunistic pathogens were isolated
from 10 (66.7%) of the 15 of the healthcare worker subjects,

Table 2. Prevalence of opportunistic pathogens in dental plaque

Dental Healthcare

hygienists workers

(n = 15) (n =15)
MRSA 0 1
MSSA 0 1
Pseudomonas aeruginosa 0 1
Serratia marcescens 0 1
Alacaligenes sp. 0 1
Staphylococcus sp. 0 1
Candida albicans 0 2
Haemophilus parainfluenzae 0 1
Enterococcus faecalis 0 1
Klebsiella oxytoca 0 1

Each species was isolated from a single subject, except for Candida
albicans, which was isolated from two subjects
MRSA, Methicillin-resistant ~ Staphylococcus
methicillin-susceptible Staphylococcus aureus

aureus; MSSA.

165

whereas none were isolated from the dental hygienists.
Specific species isolated were S. aureus, Pseudomonas
aeruginosa, and S. marcescens, which are often detected in
the elderly, in long-term hospitalized patients, and in immu-
nologically compromised patients. S. aureus was MSSA in 1
subject and MRSA in 1 subject. Two species of Enterobac-
teriaceae, Enterococcus faecalis and Klebsiella oxytoca, were
also detected. However, no obvious clinically relevant
manifestations of candidal or MRSA infections were found.

Isolation of cariogenic bacteria

Table 3 shows the amounts of cariogenic bacteria isolated
from saliva, expressed as log,, transformed colony-forming
units (CFU) per ml of saliva. Total amounts of streptococci
and Lactobacillus sp. from the healthcare workers were
higher than those from the dental hygienists, and the differ-
ences were significant. In addition, the amount of S. mutans
was higher in healthcare workers than in dental hygienists,
although the difference was not significant. There were
no significant differences in the proportion of S. mutans in
total streptococci between the dental hygienists and the
healthcare workers (data not shown).

Table 3. Amounts of cariogenic bacteria in 5-min stimulated whole
saliva samples

Dental Healthcare P Value
hygienists workers
Lacrobacillus sp. 0.63 = 1.31 241 £ 214 0.009
S. mutans 231 £1.95 3.36 = 1.54 0.108
Total streptococci 5.89 = 0.32 6.33 = 054 0.032

Values are expressed as log,, transformed colony-forming units per ml
of saliva

Table 4. Correlation of oral hygiene habits and prevalence of opportunistic bacteria

Opportunistic bacteria

Not detected Detected
n Percentage n Percentage P value
Toothbrushing
Twice a day 4 0.13 6 0.20 0.045
Three times a day 16 0.53 4 0.13
Dental floss usage
Yes 16 0.53 4 0.13 0.045
No 4 0.13 6 0.20
Interdental brush usage
Yes 13 0.43 8 0.27 0.675
No 7 02 2 0.07
Floss or Interdental brush
Yes 18 0.60 <) 0.17 0.026
No 2 0.07 5 0.17
Mouthwash
Yes 2 0.07 1 0.03 0.965
No 17 0.59 9 0.31
Smoking
Yes 18 0.60 6 0.20 0.141
No 2 0.07 4 0.13

F values were calculated by a two-tailed Fisher's exact test
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Correlation of oral hygiene habits and prevalence
of opportunistic bacteria

Table 4 data show a comparison of subjects who had oppor-
tunistic pathogens with those who did not. We found that
oral hygiene habits i.e., the frequency of daily oral care and
dental floss usage, had significant correlations with the
prevalence of opportunistic pathogens; however, mouth-
wash usage and smoking had no significant effect. Further-
more, when comparing these factors with the amount of
cariogenic bacteria, we only found a significant correlation
between the amount of Lactobacillus sp. and daily fre-
quency of oral care, whereas no significant difference was
seen between the amount of S. mutans and DMFT (data not
shown).

Discussion

Opportunistic pathogens are known to cause clinical mani-
festations such as oral candidiasis, fever, and pneumonia in
immunologically compromised or elderly subjects. Many
studies have reported that C. albicans,”" MRSA,'*"® P.
aeruginosa,”” and S. marcescens® were very frequently iso-
lated from hospital employees and patients, with hands es-
pecially noteworthy as areas where these pathogens were
found.** Furthermore, it has been suggested that hospital
employees contribute to the dissemination of these patho-
gens within institutions." Some reports have also shown
that these pathogens could be isolated from the oral cav-
ity;"* however, these reports only studied immunologically
compromised patients,’ patients with severe periodontal
diseases, ™ patients with cystic fibrosis,” institutionalized
elderly patients,”” and patients with reduced salivation.”® A
few reports have noted that these pathogens were isolated
from healthy subjects,” although the proportions were
very low.

Some studies have found that good oral hygiene habits
reduce the oral microflora, and that the use of an antibiotic
mouthwash or dentifrice can sometimes reduce the preva-
lence of bacteria.*® However, in the present study, although
two of the healthcare workers used mouthwash for oral
hvgiene, mouthwash usage was not correlated with the
prevalence of opportunistic pathogens, possibly because the
biofilm had not been eliminated from the tooth surfaces.
Dental plaque is a kind of biofilm on the tooth surface that
is composed of glucans and resists the penetration of antibi-
otics;™! it is also known to be a reservoir for cross-infection
by opportunistic pathogens in saliva, as well as those on the
surface of the tongue and pharynx.”

When comparing the prevalence of opportunistic patho-
gens and oral hygiene habits, we found significant dif-
ferences in prevalence in relation to the frequency of
toothbrushing and dental floss usage. In another recent
study, we noted that, after oral biofilm was removed by a
physical treatment known as professional mechanical tooth
cleaning (PMTC), Haemophilus sp., Enterobacter sp., and
Candida sp. were eliminated from plaque samples taken
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from tooth surfaces following the use of a dental drug deliv-
ery system (3DS) with 10% povidone iodine gel.® While
some studies have shown that the prevalence of the oppor-
tunistic pathogens in plaque is correlated with the amounts
of Lactobacillus sp. and S. mutans in saliva, others have
found that Lactobacillus sp. in saliva could be reduced by
toothbrushing® and dental floss usage.* Thus, the results of
the present study confirmed the importance of biofilm re-
moval from tooth surfaces. Therefore, we can also stress the
importance of oral hygiene measures for reducing the num-
ber of opportunistic pathogens in the oral cavities of health
workers. Moreover, professional oral care may further
diminish the numbers of such pathogens.
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Abstract

Background: The oral cavity is a reservoir for coloniza-
tion and infection of systemic organs by pathogenic bac-
teria. It is understood that aging, tooth eruption, hormon-
al changes, active disease, oral hygiene, and others have
an influence on biofilm formation and bacterial accumu-
lation in the oral cavity. Objective: To understand the
influence of systemic health care on microfloral changes,
we conducted epidemiological studies of nursing home
residents in an attempt to elucidate the relationship
between underlying systemic diseases and the isolation
frequency of oral opportunistic pathogens. Methods:
The prevalence of bacteria and fungi causing pneumonia
in association with oral biofilm bacteria were determined
using detection culture plates. The influences of gender,
age, denture-wearing status, number of teeth, and bed-
ridden status in the patients residing in nursing homes
were then analyzed. Results: The isolation frequency
rates of Candida albicans, Pseudomonadaceae, Staphy-
lococcus spp., and some strains of Enterobacteriaceae in
plaque samples, as well as C. albicans and Xanthomonas
maltophilia in samples from the pharynx, were signifi-
cantly higher in those requiring systemic care (mean age
83.9 years) than in those who did not require such care
(mean 71.0 years). In particular, the frequencies of Pseu-
domonas spp., C. albicans, and Serratia marcescens in
plaque were significantly higher in those who were
bedridden. Furthermore, the isolation of Pseudomonas
spp. and Klebsiella pneumoniae, and/or C. albicans in
plaque was significantly associated with heart disease,
Conclusion: The coexistence of Pseudomonas spp. and
C. albicans in elderly with 10-19 teeth is a potential indi-
cator of high risk for pneumonia and heart disease.
Therefore, attention to oral hygiene and professional
care for removing the indicators may diminish the occur-
rence of systemic disease in elderly requiring systemic
care.

Copyright© 2003 S. Karger AG, Basel
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Introduction

In Japan, the average age is increasing rapidly while
the birth rate is decreasing, and elderly people will
account for approximately 25% of the population by
2025. Accordingly, the number of bedridden elderly re-
quiring systemic care in residential and nursing homes is
also increasing. In the UK, some investigators have
reported that institutionalized elderly have worse oral

health than those who live independently at home [1, 2]..

Moreover, changes in microflora that are related to poor
oral health include an increase in the prevalence of some
bacteria and may also contribute to the development of
pneumonia [3], as aspiration of bacteria present in oro-
pharyngeal flora into the respiratory tract is a risk factor
in elderly and compromised hosts [4], and the oral cavity
is a reservoir for pathogenic bacteria recolonization that
may infect systemic organs.

Oral biofilm is produced by the sequential attachment
of a number of bacteria, and is dependent on both species
and surface composition [5-10]. These attaching bacteria
are able to accumulate on the surface [10]. However, bio-
film is known to evade antimicrobial challenges involving
antibiotics or host immune defenses by multiple mecha-
nisms [11-14], and it has been shown that antimic_:olﬁial
agents fail by not being able to fully penetrate it {11]. Fur-
thermore, the bacterial community may increase in the
oral environment, presenting considerable hygiene and
host defense problems in elderly people [15].

In the present study, the isolation frequencies of oppor-
tunistic pathogens from biofilm on tooth surfaces and in
the pharynx were examined in the elderly requiring care.
We recorded data on the prevalence of bacteria and fungi
causing pneumonia in association with oral biofilm bacte-
ria in order to determine the influence of various factors
such as gender, age, denture-wearing status, number of
teeth, and bedridden status in patients residing in nursing
homes. Associations between opportunistic pathogens
and systemic disease were also analyzed in these nursing
care patients. Our results provide information on micro-
bial frequency in oral biofilm and show the necessity of
maintaining good oral hygiene during systemic health
care for the elderly in residential and nursing homes.
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Subjects and Methods

The study population was composed of 329 elderly (age 83.9 +
7.5 years, 67 males and 262 females) requiring systemic care who
resided in 5 different nursing homes in Fukuoka, Japan. They were
placed into 4 categories: not bedridden, able to support themselves;
slightly bedridden, confined to their bed to some degree; moderately
bedridden, confined to their bed for a long time, and completely
bedridden, unable to stand or sit. The subjects were compared to 464
controls whit lived independently in their own homes and were self-
supporting, to determine risk factors. Both groups were compared for
number, age, and sex ratio, and the results are shown in table 1.

To analyze the relationships between plaque microbial count and
number of remaining teeth, we divided all subjects into 4 subgroups:
those with 0, 1-9, 10-19, or 20 or more teeth in the oral cavity. This
grouping by number of teeth has been referred to in previous reports
[16, 17]. The typical number of teeth in 80-year-old people in Japan
is from 6 to 9. Therefore, the cutoff points at <1, <10 and <20 teeth
were used for the grouping.

Clinical information regarding underlying diseases was obtained
from a physician’s diagnosis or discharge summary. The main
underlying diseases in the subjects requiring care were: cerebrovascu-
lar disease (n = 165, 50.2%); hypertension (n = 132, 40.1%); heart
disease (n = 64, 19.5%); diabetes (n = 30, 9.1%); hepatic disease (n =
4, 1.2%); kidney disease (n = 5, 1.5%); Parkinson’s disease (n = 12,
3.6%); orthopedic diseases (n = 44, 13.3%); rheumatism (n =9,
2.7%), and malignant tumors (n = 10, 3.0%). These diseases were
considered to be reliable indicators of systemic problems in the elder-
ly patients. Informed consent was obtained from all subjects prior to
the study and ethical clearance was obtained from the Ethics Com-
mittee of the Faculty of Dentistry, Niigata University.

Collection of Dental Plaque Samples

Supragingival plaque samples were collected from the posteroan-
terior buccal surface of the upper right second premolar and first
molar using a cotton swab (Seedswab No. 1, Eiken Chemical Co.,
Ltd., Tokyo), and then transferred to 1 ml of reduced transport fluid
(0.4% agar, 0.15% thioglycollate/phosphate-buffered saline) in sterile
bottles on ice. For edentulous subjects who used complete dentures,
samples were collected from the same regions of the upper right sec-
ond premolar and first molar of the complete denture. For edentu-
lous subjects not using complete dentures, samples were collected
from the residual ridge. Subjects not having any of the above-men-
tioned teeth provided samples from the opposite side or other
remaining teeth.

Collection of Pharynx Samples

Samples were collected from the pharynx using a cotton swab
(Seedswab No. 1), then transferred into 1 ml of reduced transport
fluid in sterile bottles on ice.

Identification of Bacteria and Fungi

The plaque and pharynx samples were taken in transport fluid to
the Biomedical Laboratory (Tokyo, Japan), where the isolation fre-
quencies of bacteria and fungi in each were identified using a culture
procedure [18]. The samples were poured directly onto chocolate
agar, blood agar, OPA staphylococcus, and drigalski agar plates (Nip-
pon Becton Dickinson Co., Ltd., Tokyo, Japan). The plates were
incubated in an atmosphere of 5% CO, at 37°C for 24-48 h. Repre-
sentative microbial colonies from each plate were gram-stained and
isolated by identification using their characteristic appearance, he-
molytic, catalytic reaction, and oxidase reactions [19]. Bacteria and
fungi known to be responsible for pneumonia were chosen for study
and are listed in table 2. These colonies were suspended in 1 ml of
0.5% saline, then gently shaken and tested in microbial detection kits
[18].

—-36-
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Statistical Procedures

Data for those subjects requiring and not requiring care were
compared by a x? test for equal and unequal variations. p values of
<0.05 were considered significant.

Results

Isolation Frequency of Bacteria from Dental Plaque

and Pharynx Samples

The isolation frequencies of microbial pathogens from
dental plaque and pharynx samples from the patient and
control groups are shown in table 3. Candida albicans,
Enterobacter cloacae and Pseudomonas spp. from dental
plaque samples were significantly higher in subjects re-
quiring care than in control subjects: 133/329 (40%) vs.
135/464 (30%), p < 0.05; 53/329 (16%) vs. 26/464 (6%),
p<0.01;41/291 (14%) vs. 27/464 (6%), p < 0.01, respec-
tively. In the pharynx samples, C. albicans and Klebsiella
pneumoniae were isolated significantly more often in
those requiring care: 83/215 (39%) vs. 101/453 (27%), p<
0.05, and 35/215 (16%) vs. 40/453 (9%), p < 0.01, respec-
tively. In contrast, Acinetobacter calcoaceticus from den-
tal plaque samples and Pseudomonas spp. from pharynx
samples had significantly lower frequencies in the elderly
requiring care: 8/329 (2%) vs. 41/464 (0%), p< 0.01, and
7/253 (3%) vs. 35/464 (8%), p < 0.01, respectively. There
were no significant differences in the isolation frequency
of coagulase-negative staphylococci, Serratia marcescens
and Candida parapsilosis found in dental plaque or phar-
ynx samples between the 2 groups. The other microbial
strains were isolated less frequently (<1%) in dental
plaque and pharynx samples from both groups. To evalu-
ate the correlation between bedridden status and micro-
bial isolation in dental plaque samples (table 4), the
patient group was divided into 4 subgroups based on
bedridden status and the isolation frequencies were calcu-
lated. Pseudomonas spp. was significantly more often iso-
lated (p < 0.01, vs. not) from 16 (16%) of 98 slightly
bedridden subjects and 15 (MM%) of 116 moderately
bedridden subjects. C. albicans and S. marcescens were
also isolated (p < 0.05, vs. not) from 38 (50%) and 7 (9%)
of 76, respectively, completely bedridden subjects. Slight-
ly bedridden status was found to significantly decrease the
frequency of isolation of C. parapsilosis and E. cloacae.
There was no significant correlation between bedridden
status and the other strains.

-37-



UEKLUEKUYOLIAYU [ 241 L2002 [ PIAM [ LUSY [ IY: B

Gerontology 966, Senpuku

(S/LE)

Correlations between Systemic Disease and Microbial

Carriage in Oral Samples

A comparison of the frequency between isolated (C.
albicans or K. pneumoniae) and not isolated dental plaque
samples from those requiring care showed heart disease as
the only significantly correlated underlying condition (36/
151 (23.8%) and 23/175 (12.6%), p < 0.05), while hyper-
tension was the only significantly correlated underlying
condition related to samples from the pharynx (54/103
(52%) and 41/114 (36%), p < 0.01).

We next compared heart disease and the isolation of C.
albicans and Pseudomonas spp. in dental plaque samples.
The frequency of C. albicans or Pseudomonas spp. was
significantly higher in elderly subjects with heart disease
than in the control subjects (37/164 (22.6%) vs. 22/162
(13.4%), p < 0.05). There were no significant differences
in the incidence of other diseases between infected and
control group samples.

Associations between various parameters (oral status,
denture and oral cleaning, and isolation of bacteria and
fungus in plaque) and tooth number in the elderly subjects
requiring systemic care were also analyzed (table 5). Com-
plete dentures were used in 98 (56%) of the 165 edentu-
lous subjects, and complete or partial dentures were used
in 37 (37%) and 35 (35%), respectively, of 99 elderly sub-
jects with 1-9 teeth, in whom periodontitis was found in
60% and gingivitis in 16%. The incidence of periodontitis
in elderly subjects with 10-19 teeth (73%) was significant-
ly higher than in those with 20 or more (45%). In contrast,
the incidence of gingivitis in subjects with 10-19 teeth
(24%) was significantly lower than in those with 20 or
more (55%). Oral hygiene (denture and oral cleaning)
tended to worsen as the number of teeth increased in
elderly requiring systemic care.

An analysis of the relationship between plaque micro-
bial count and the number of remaining teeth revealed
that C. albicans, Pseudomonas spp., and methicillin-sus-
ceptible Staphylococcus aureus were detected more fre-
quently in subjects with 20 or more teeth than in edentu-
lous subjects (table 4). In general, denture-wearing habits
had an influence on the prevalence of C. albicans in the
oral cavity. In the present study, C. albicans was also
detected more frequently in edentulous subjects with
complete dentures (46%) than without (21%). Therefore,
the prevalence of C. albicans was influenced by the usage
of complete dentures in edentulous subjects.

-38-
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We also analyzed the relationship between the number
of teeth and the prevalence of systemic disease. Pseudo-
monas spp.-positive elderly people with 10-19 teeth had
heart disease significantly more frequently (approximate-
ly 71%) than those with O teeth (13%, p = 0.006) or 1-9
teeth (25%, p = 0.046), as shown in figure L There were
no significant differences in the incidence of other dis-
eases between infected and noninfected group samples.
Further, the incidence of heart disease in those with 20 or
more teeth was lower than in those with 10-19 teeth
(fig. L). Subjects with 10-19 teeth and accumulations of
both Pseudomonas spp. and C. albicans in plaque also
showed a significant risk for heart disease (fig. %) Subjects
with 20 or more teeth and accumulation of Pseudomonas
spp. and C. albicans in plague, however, did not show a
significant risk for heart disease (fig. L.2).

Discussion

The isolation frequencies of C. albicans, some Entero-
bacteriaceae, Pseudomonadaceae, and S. aureus (methi-
cillin-susceptible and methicillin-resistant) in plaque
samples, and C. albicans and Xanthomonas maltophilia
in pharynx samples were significantly higher in the elderly
requiring care (table 3). An increased prevalence of these
~ bacteria was associated with the requirement for care,
since the elderly in nursing homes cannot care for them-
selves and as a result generally have poor oral conditions
[3]. Previous studies have suggested that the oral carriage
of bacteria causing pneumonia such as K. preumoniae,
Pseudomonas spp., and Staphylococcus spp. is low in
healthy subjects, and higher in immunodeficient and
myelo-suppressed subjects [20-22] and also in patients
with severe periodontal disease [23, 24]. The significantly
higher prevalence of these bacteria in the elderly requiring
care is of interest, as they may be at greater risk of devel-
oping systemic disease such as pneumonia and heart dis-
ease. The proportion of those who were bedridden and
with one underlying medical condition accounted for
89% of all the elderly subjects in nursing homes (table 1).
It is possible that individuals who are completely bedrid-
den tend to suffer a deterioration of host defense and poor
oral hygiene. Our results also demonstrated that the fre-
quency of C. albicans, Pseudomonas spp., and S. marcesc-
ens was significantly higher in bedridden than control
subjects (table 4). Therefore, it is suggested that the
bedridden condition encourages infection or accumula-
tion of C. albicans, Pseudomonas spp., and S. marcescens
in plaque and, thus, is a risk factor for respiratory tract
infection by aspiration. Bedridden subjects were also
found to be subject to a progressive loss of protective
reflexes, which is also a factor with aspiration pneumonia
in the elderly [25].
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C. albicans, Pseudomonas spp., and methicillin-sus-
ceptible S. aureus were detected more frequently in sub-
jects with 20 or more teeth than in edentulous subjects
(table 5). Care of the oral cavity is difficult for elderly peo-
ple with many teeth, and it is more difficult for a care
provider to clean teeth in a patient than to clean remova-
ble dentures. Edentulous elderly people and those with 1-
9 teeth often use total or partial dentures, making it easier
for the care provider to assist with oral hygiene. This was
supported by our results and probably explains why the
pathogenic microorganism detection rate increased with
the number of teeth in the oral cavity (table 5). We also
found that C. albicans- and Pseudomonas spp.-positive
elderly people with 10-19 teeth had heart disease signifi-
cantly more frequently than those with 0 or 1-9 teeth, as
shown in figures 1 and 2 However, the incidence of heart
disease in those with 20 or more teeth was lower than in
those with 10-19 teeth. It also seems possible that patho-
genic bacteria can invade the body via inflamed gingiva in
people with relatively many remaining teeth and peri-
odontitis. In edentulous people, heart disease is less likely
to develop because there is no route of body invasion for
bacteria responsible for heart disease via the oral cavity.
In addition, it has been reported that Porphyromonas gin-
givalis, a putative pathogenic microorganism associated
with periodontal diseases, may be involved in the patho-
genesis of coronary heart disease [26, 27] and that Pseudo-
monas spp. was detected around the gingiva of patients
with periodontal diseases [23].

Our results demonstrate a mildly significant associa-
tion of multiple biofilm formation by Pseudomonas spp.
and K. pneumoniae, and/or C. albicans with heart disease.
However, these findings were limited to elderly requiring
systemic care and with poor oral hygiene, because there
were few numbers of systemic disease patients in control
subjects. Further, this connection may well have been a
result of more than one cross-correlation with other
pathogens that induce heart disease. During the develop-
ment of biofilm on the teeth, pathogenic strains are incor-
porated into the biofilm in association with oral bacteria.
Together, they are likely to be key species for biofilm for-
mation that infect various body sites, such as the heart
through the blood stream or the lower respiratory tract
during aspiration.

Dental plaque is defined as a diverse microbial com-
munity found on the tooth surface, which is embedded
with a matrix of polymers of bacterial and salivary origins
[28]. In the elderly requiring care, biochemical gradients
cEelop that enable the coexistence of a number of species
including opportunistic organisms that form a bacterial
community during the process of colonization. Opportu-
nistic organisms are those that rarely if ever lead to dis-
ease in immunocompetent people, however, they can
cause serious disease in older people with underlying sys-
temic problems. To identify these high-risk individuals,
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the surveillance of potential indicators such as Pseudo-
monas spp. and K. preumoniae that induce harmful oral
biofilm may be a necessary health care procedure for
elderly adults requiring systemic care. Furthermore, such
biofilm should be removed through improved methods of
oral hygiene, the use of chemical agents, and by accessto a
professional such as a dental hygienist. Some studies have
found that good oral hygiene habits and professional care
can reduce the number of oral cavity microorganisms,
and that use of an antimicrobial agent and physical clean-
ing for removal of oral biofilm can reduce the prevalence
of bacteria [29, 30]. From the present results, we suggest
that the first step should be to remove the dental biofilm,
thus disrupting microbial adhesion and biofilm forma-
tion, otherwise chemotherapeutic and antimicrobial
agents will not be able to function effectively.

Infection and colonization of Pseudomonas spp., K.
prneumoniae, and C. albicans on the tooth surfaces of
elderly people who require care can serve as indicators of
the accumulation of various microorganisms as well as
risk factors for the development of systemic diseases, such
as heart disease. Recently, Yoneyama et al. [31] suggested
that oral care might be useful in preventing pneumonia in
older patients in nursing homes. Therefore, attention to
oral hygiene including professional care may diminish the
risk of systemic disease. In addition, identification of
high-risk patients, education of staff in nursing homes,
hand washing, and the use of disposable gloves are also
proposed to help diminish the risk. Taken together, such
procedures may be beneficial for the continued health of
elderly people.
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Fig. 1. Relationship between the number of teeth and prevalence of
systemic disease in Pseudomonas spp.-positive elderly. The inci-
dence of cerebrovascular disease, hypertension, and heart disease
between patients with and without Pseudomonas spp. in plaque were
compared among those with 0, 1-9, 10-19, and >20 teeth using a 2
test (0 vs. 1-9, 10-19 or >20, 1-9 vs. 10-19 or >20 teeth, and 10-19
vs. >20 teeth). Significances ** p < 0.05, * p < 0.01.
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Fig. 2. Relationship between the number of teeth and prevalence of
heart disease in Pseudomonas spp.- and/or C. albicans-positive elder-
ly. Groups infected with Pseudomonas spp- alone without and with
heart disease, and with Pseudomonas spp- and C. albicans without
and with heart disease were compared to patients with 0, 1-9, 10-19,
or >20 teeth. :

—44 -



LU RUYODAM [ L4 LLUUL ] FIAM S LUDY [ IY: B

Gerontology 966, Senpuku

(S/LE)

13

Table 1. Subjects details
Groups of elderly n Age Male Female
subjects years o % N %
Not requiring care 464 72.0+0.3 247 53 217 47
Requiring care 329 83.9+7.5 61 21 230 79
Bedridden status
Not 31 81.8+6.6 4 13 27 87
Slightly 98 84.0+6.9 21 22 77 78
Moderately 106 83.3+8.7 20 19 86 81
Completely 76 85.2+8.0 18 24 58 76

Age is given as a mean * SD. All other data are the number of subjects and percent.

Bedridden status is described in detail in Materials and Methods.

Table 2. Bacteria and fungi detected in plaque and pharynx sam-

ples

Coagulase-negative staphylococcus
Staphylococcus aureus

(MSSA, MRSA)
Streptococcus pneumoniae
Streptococcus anginosus
B-Hemolytic streptococcus (type A)
p-Hemolytic streptococcus (type B)
B-Hemolytic streptococcus (type C)
B-Hemolytic streptococcus (type D)
Enterococcus faecalis
Enterococcus faecium
Citrobacter freundii
Comamonas acidovorans
Enterobacter spp.
Enterobacter aerogenes
Enterobacter cloacae
Flavobacterium meningosepticum
Acinetobacter calcoaceticus
Haemophilus influenzae
Haemophilus parainfluenzae
Klebsiella spp.
Klebsiellaoxytoca
Klebsiella pneumoniae
Klebsiella ozaenae
Moraxella catarrhalis
Morganella morganiiProteus mirabilis
Pseudomonas spp.
Pseudomonas aeruginosa
Pseudomonas cepacia
Serratia marcescens
Xanthomonasmaltophilia
Bacillus cereus

Candida albicans
Candida glabrata
Candida tropicalis
Candida parapsilosis

MSSA = Methicillin-suseptible S. aureus; MRSA = methicillin-

resistant S, aureus.
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Table 3. Isolation frequencies of bacteria and fungi found in plaque and pharynx samples

Bacteria and fungi Requiring care Not requiring care

plaque pharynx plaque pharynx

(n =329) (n=253) (n = 464) (n=453)
Candida albicans 133 (40%)2 83(39%)* 135 (30%) 101 (27%)
Enterobacter cloacae 53 (16%)° 27(11%) 26 (6%) 27 (6%)
Pseudomonas spp. 37 (11%)° 7 (3%)° 27 (6%) 35(8%)
Klebsiella pneumoniae 31 (9%) 35(14%)P 32 (7%) 40 (9%)
Xanthomonas maltophilia 26 (8%)° 7 (2%) 8 (2%) 17 (4%)
Klebsiella oxytoca 21 (6%)b 3 (1%) 6 (1%) 13 (3%)
Staphylococcus aureus (MSSA) 18 (5%)® 8 (2%) 8 (2%) 20 (4%)
Coagulase negative staphylococci 17 (5%) 8(2%) 15 (3%) 7 (2%)
Serratia marcescens 12 (4%) 4(2%) 5 (1%) 5(1%)
Pseudomonas aeruginosa 11 (3%)? 19 (6%) 4(<1%) 4 (<1%)

. B-Hemolytic streptococcus (type B) 9 (2%)= 4(2%) 2 (<11%) 2 (<1%)

Acinetobacter calcoaceticus 8 (2%)> 6 (2%) 41 (9%) 30 (7%)
Candida parapsilosis 8 (2%) 4 (4%) 23 (5%) 17 (4%)
Staphylococcus aureus (MRSA) 8 (2%)? 5(2%) 2 (<1%) 2 (<1%)

MSSA = Methicillin-susceptible S. aureus; MRSA = methicillin-resistant S. aureus. All data are number of sub-
jects (percent).
3 p<0.05 (x? test with continuing correction, plaque and pharynx samples in requiring care vs. not requiring
care). :
b p < 0.0l (% test with continuing correction, plaque and pharynx samples in requiring care vs. not requiring
care).

Table 4. Correlation between bacteria and
fungi in dental plaque and bedridden status

Bacteria and fungi Bedridden status

not slightly moderately completely
(n=31) (n=98) (n=106) (n=176)

Candida albicans 8(26%) 38 (39%) 41 (39%) 38 (50%)
Enterobacter cloacae 7 (23%) 8 (8%)2 18 (17%) 11 (14%)
Pseudomonas spp. 0(0%) 16 (16%)>  15(15%)° 6 (8%)
Klebsiella pneumoniae 5(16%) 10 (10%) 4 (4%) 10 (13%)
Xanthomonas maltophilia 5(16%) 8 (8%) 6 (6%) 2 (3%)
Klebsiella oxytoca 3(10%) 4 (4%) 5(5%) 10(13%)
Staphylococcus aureus (MSSA) 1 (3%) 5(5%) 2(2%) 3 (4%)
Coagulase negative staphylococci 2 (6%) 2 (2%) 3(3%) 6 (8%)
Serratia marcescens 0(0%) 2 (2%) 1 (1%) 7 (9%)*
Pseudomonas aeruginosa 2 (6%) 3 (3%) 3(3%) 3(4%)
B-Hemolytic streptococcus (type B) 0(0%) 1 (1%) 4 (4%) 6 (8%)
Acinetobacter calcoaceticus 0 (0%) 3(3%) 3(3%) 2 (3%)
Candida parapsilosis 6 (19%) 3 (3%)b 1 (1%)b 0 (0%)b
Staphylococcus aureus (MRSA) 1 (3%) 1 (1%) 2 (2%) 3 (4%)

MSSA = Methicillin-susceptible S. aureus; MRSA = methicillin-resistant S. qureus. All
data are number of subjects (percent). Bedridden status is described in detail in Materials and
Methods.

@ p<0.05 (32 test with continuing correction, not vs. slightly, moderately and completely).
b p<0.01 (32 test with continuing correction, not vs. slightly, moderately and completely).
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Table 5. Association between various parameters and tooth number in elderly requiring systemic care

Parameters Allsubjects  Number of teeth
=329 0(n=165 19@m=99) 10-19(n=41) >20(n=24)
Age, years (mean = SD) 83.9+75 86.5+6.2 83.1£7.7 78.9+8.8 79.3%8.1
Oral status
Full denture - 98 (56%) 37 (37%) - -
Partial denture - - 35(35%) 12 (30%) -
Periodontitis - - 60 (60%) 30 (73%) 11 (45%)¢
Gingivitis - - 16 (16%) 10 (24%) 13 (55%)b.c
Denture and oral cleaning
Excellent - 29 (18%) 14 (14%) 1 (2%)a® 0 (0%)=b
Moderate = 120 (73%) 36 (36%) 15 (37%) 2 (8%)a-<
Poor _ - 16 (9%) 49 (49%)? 25(61%)? 22 (92%)=°
Bacteria and fungus
Candida albicans 133 (40%) 59 (36%) 46 (47%) 13(32%) 15 (63%)?
Enterobacter cloacae 53(16%) 27 (17%) 12 (12%) 8(20%) 5(21%)
Pseudomonas spp. 47 (12%) 20(12%) 12 (12%) 6 (15%) 8(33%)2
Klebsiella pneumoniae 31 (9%) 15 (9%) 8 (8%) 6 (15%) 2 (8%)°
Xanthomonas maltophilia 25 (8%) 13 (8%) 5(5%) 2 (5%) 5(21%)°
Klebsiella oxytoca 21 (6%) 11(7%) 3(3%) 4(10%) 3(13%)
Staphylococcus aureus (MSSA) 18(5%) 2 (1%) 9 (9%) 4 (10%) 3(13%)2

p<0.05, %2 test. vs. 0.
b p<0.05, % test, vs. 1-9.
¢ p<0.05, 2 test, vs. 10-19.
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3 35ANZ, BREO-DDOME (PMTC+
3DS) HEDBBELEEZ sNF T,

AR ICR Y DMEVRE

1. BEARFEEDXH=X L

EEARSFERIET 2FERHAIZ, BAEER
(Porphylomonas gingivalis, Actinobacillus
actinomycetemcomitans, Prevotella intermedia
2 E)Y MR T IS8 A A 7 4 L b R TR
L T AR OBEIC 22 5 HF % i
L, 7% 2550 L /2B AMEMICER
AL, BEFREEZHEET SO TERVD
EEZONTWVET,

L2L, ZN6DOEEWEIC2WT, £
ZNRIRE & L TORMEEREIN TS
DPBIEDIRILT T,

HEE = -5, SRR, BRI
EEEIERMEOREELEZS &, ZDORE
HE2RETZILIETEIEAD, —AT, &
FEDHIC LIZ>TIHREEZTH &, BT LLEA
POWIR EAHBI L 70\ 2 EAsH D T

Zud, BEOEETE, BEHREEED

FUFI INA = EREES 200256 8
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FiE, @5EBOBELLEL ZADHFH

b oTWw35 I LEDREEPD LNFEEA,
7, BEOE T2 IMGENZEOEH

MEE L THBETrF—AbHBLEEIONET.

2. WMEMREDBENEELR

PEnZ 6, BARIZEIT 3 HEDHK
IZ1oDEHREFE R, #Habhd 2ERZ
T bERTE, 7o v S yoNa . BE
2 EOEIEEE, FERRE - AR 02y
KRR LEDOI EI E2HEHRE D L ICHES
- FRHEHEIZES & EBMBETL &,

LTI LT, HRABROHE, X7 —
7, =+ —=r, HENENLE,
7oy TIREEIT) I LB—RTT.
I DA, BRICEEZKRETZZ L
IR >T VB30T, BEIKEE2KBRE
THILEDNTET LS, ZORBHEICH
EYBREZFNATZ2O0L L BTL S,
FEMMATE 2 AT 2 MEwHEE
eR7ICRLET.

TR, NS OMERME L 7 FEHAHC
&0, ToIHERRMARGEIHELENTL
BEEZTHET,

B R&EICEA T D MEYIRE

1. CAIESICEBMNRE RTINS D

RIGTIDET 2 @ BREL L OERE
W& 72 &0 60, HE, BBNME, seE,
ARERE, |E7 FYBRE, BBE 55
THZEOREINZ T, S hrE#AEm
ENTOLROVHED S, k3 nEdkeE
INBZZEBHY EF.

TRaE

RIUAFTvo
BEERDERYE
(Y2 4—)

4.

BRE-Z

HEEARIRE

Actinobacillus actinomycetemcomitans
Porphyromonas gingivalis

Prevotella intermedia

Bacteroides forsythus DEE
FOMOORRBIMEEOEYE (BML)

7 HEARICEYT IHMEYRE

HNRERE
Candida albicans D EE
Pseudomonas aeruginosa
Staphylococcus aureus
Klebsiella pneumoniae

Serratia marcescens
REDEME (BML)

8 BNMRHAICHTIHEYRE

Dentobuff STRIP
EER DFBEREE FND
(A= IT7)

YRR —
B

ST o O [ AT 4 T
(BBfNZERILT)

Twin pH
R pH OBIE
(HORIBA)

e 4 3
-

L
="

7 X5 —+, LDH, CRP, HGF %

IgA, 1gG,
EDELFZRE (BML)

H9 EROERRE

KERDWDEREICOWVWTR, AUIIABRE (BML)
[CgEhTWa

FUGI NAT—> ERNEECS : 2002568 501
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RIMERKEEH T 2 BNERIEDES,
MEgEEAEC LT L, DL BREVRST
filc A% b, BETHEMEZED §RBRE)FD
ZEINTHET, £/, EPMMICAS L,
B IE L SR LDEBORREIC 7%
Y, XEXFELMEPBRESNTOET.

2. IREDER

BREAMATE 2 HNRE BT 32 EDKR
HENHY A FEEBICRLET. BHICHER
BHETITHONTWET.

EE B AL VD TTD, FE
DEICED -ERITWOARBEBE LD &
<, MERSICRETES LI TY. £, B
HE S RERFREE LTS, WAk
BEIcOWLWTHHRERBELEDI L TY,

3. BFMIREREDRNES]

FL7-bHZ OBEZFAL ZHEREZEREC
MALET.

65~105/#% ¥ TONEDBLE LR HIEEE
AN — L AFTE 3294 (FHES2RR, B
67 %, ZiE26240) ZRRICHE L& 25,
sEyEch, EEEAERE BB L OE BiC, EEVE
EicHEnE L7 (Candida albicans: Y
d40%, WHTERGRE £38%, T E40%).

7, BAMELEETDHY (Enterobacter
cloacae  BE¥EHF 16%, "HEEKEE E11%, &
F13%), A28 (Klebsiella pneumoniae -
BEYE R 9%, WASEMGRE b 14%, H E£13%,
Klebsiella oxytoca : & £ 16%) #KERE
(Pseudomonas spp. : B¥E+F14%, FE17%)
bBHEINEF LA, & Slicke oI F T7TH
(Serratia marcescens) B 7 F 7V IRHE

(Staphylococcus aureus  MRSA ; MSSA) 1%
HanE L

ok nESBREE N GE, ERIER
B L UwmRMEE LI, W ERMRDOY R 708
BwI e EEREREL, REZEHIIBVER
Oy 72D TH L BENH D 7.
—HT, TOLILEIEEETLDY,
LB DL EDNT v ADSEANT 7o DI
HEXNTwz0rb LA, BHEES
NTLRWBATS, EHFADTH > THEEIC
U O TEGEL 72 & FiT, BEVORYYEE FRIE
FTmbLNETA, IN6DI EIF, BRE
e ERPEIcH D X7,

¥7-, OS5 F 7HEHPEE 7 FVR
BRI X s 2 L CEinE A IR
XRTLEI L bHZDT, HIMREOK
WSS 5Ntz h 6 & o T CIUERDHE
FELEE-SRITRDTIERL, ZOBREZH
per 7 a{Td) €EFA—ave LTHALT
WIHITE VD TIERVLHEEXIXT.

/ EEERE (BERORE)

1. BROBE

EEE I 12 X £ X R TEERE EEN
<Eh, FEEMESEEEEL VLI
Mz TwET. 72, RERTFO &I RIEHE
WELESETNTE Y, DR R A
BEPZT-EERZOBEEEITXT.

B RS OMEITIC & b REEHSHE & 7o D AR
GOHEEE N Y T 5 L, RIS HE
FESRa D & BEEEY S L LET. R
EERIA, ¥ SVEROENAAT7 40040
% HEEG T2 L) BPELEENTT.

502 Fug I, INA V= BREFES  002F68
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2. &{LPREOEE

MERRORTZTXTHREL TWLITIE, &
¥ & 2D 5 MEME X CEERO Y X2
HEEITZ B LRERA, Lovl, MHE

HPEFEZEAS L, BRZRKoBRED

ERLLZATLEY)., £/, FzT7HYA FT
TR ELRA v PERDET,

HREFHATE 2E{LEREZRIICRL £
L 7=.

3. E(EFREDEES

% { DFEBEDE /N4 A 7 4 L LDWR
TR &4, $E2 0L CEBREEAMBEIC X
DEEABEBRICAERIND X H Ik b &, MK
DpHIMET LTE 7, pHMWET 31,
HEESBIKZINRL TV 2 S, mutans D X D
TR PESR L > TE T,
ERIERE TITH 7 101 ADHER pHRE
DFER, pH6.0~6.6 DEH =BT % Al
pH72 L EOMERZH T 2 AL D L ERS.
mutans B3H T EDBHS IR D F LI
(B 10). Z D& 5 ICHERpH MME WL AL, X
DEEBEOD U 2 2 DS T L HHEL SNET

Tz, HEROB L 2L L TEHEEND
D ¥ 9. EEROEMERE & (X, —@8M%DpHET
ZbEDPHEFTREIRRAODOZIETT. ZD
REREDE T LERALY X 7 2 EDH 3 Z LT
5TL&EY. TDEH i, OHEEIRIET 2
&, HERFICRASLDY TFUINELNT
EEY. ZnrEENLFEEAOTRE
L, EFELHRSZZLick>T, MEgEHNT
IBVRATHEDERE 2B EEZET.

DL BBRESSENERCiIThN, &
SN T~ 2T LT h1E, sy -

o 0000000000 00000000 ODDHDODOOOOOLDOIILNDSGSOOOILD!

12,000 HUIRBE GVML £U
RAESNILERS muta
9,000 B/ & pHOBFEEANOVA

CLUBRELI. *:vs
6.0~6.7. p<0.05

S.mutans congentration in sakva (% 10¥m)
(=)

60~6.7 6.7~71 7.1~
pH

10 MERpHDZEEE S mulans & & DR

EEREI L DERARLDICZ>TWL &
EZTHET.

BUE T3, TEEREM oS < X b BRIER,
KE, EFTDOFY b7 =7 2REELDTL
B D, ZNENOREEED L e o EH
THEITH) T EDHABETY. SEBOBH VD
DY B, HEBAFROF L WEBEREEZH TS
ZkithkaTL &I,

A TEZ T EPREMELED EL
726, fa7cb DFFFEZE (hsenpuku@nih.go.jp)
ANEODTHEE I EE W EBwE T,

SETHER

1) RiE3EE, TEHE{E5. 0 B8 - Mo FE &
21ticol 28 O@BEEEL 5, B - KIE -
o, 30:2~10. 1999

2) Takeuchi, H., Senpuku, H., Matin, K., Kaneko, N., Yusa,
N., Yoshikawa, E., Ida, H., Imai, S., Nisizawa, T., Abei,
Y., Kono, Y., Ikemi, T., Toyoshima, Y., Fukushima, K.,
Hanada, N. : New dental drug delivery system for
removing of mutans streptococci from the oral cavity:
effect on oral microbial flora. /. J. Infect. Dis., 53 : 211~
212. 2000.

3) Takeuchi, H., Fukushima, K., Senpuku, H., Nomura, Y.,
Kaneko, N., Yano, A., Morita, E., Imai, S., Nisizawa, T.,
Kono, Y., Ikemi, T., Toyoshima, Y., Hanada, N. : Clinical
study of mutans streptococci using 3 DS and monoclonal
antibodies. J. J. Infect. Dis. 541 34~36. 2001.

4) Noiri, Y., Ebisu, S. : Identification of periodontal di-
sease—associated bacteria in the “plaque—free zone”.
J. Periodontol., 71: 1319~1326. 2000.

5) REEEE, +@® B, B, EHEEEL : ®5
BHENT — LA ERERAEERZOORE NS+ 7 4
NARMERE2SB8EE L OME%, Bacterial
Adherence 7S & A, 14 1 21~26, 2000,

FUHIL NAT—=> ENEFES . 0024568 503

=55~



EAERASEESEE - (%) E— - To - BJIIET

e

ETSAERRROBRSS RIS

QR B DBWT IR S ORE, TH7
075 LDOREEICITRENRRERRZ b &
L7770 —F2EETT. ERHEMH
MAYICERRICEREZEBEAT 2701212, fHE
BEOA V7 SEEVEBLEZONET.

L2 L, ERERICBVTHRERERZTE
DT B, LiffiRy, BRIy, REFEEYSRE
PHREAER 2 EOMBELH D, HEENITIZK
SBEBEERDET. ZITHEELD, 4~
F—Fv b EEBERZES - ZBERBIIHIET 3
HHEERMREEZ XY —bFLE L.

I I TIE, ZOMEREDHEN EFIMAGE
WD WTBEICEAL 7.

HEESE(C K D ERANRSEE D
BE (HUIZRE)

ZOBETIX, R1DBMEREOERL
FRFIC, R, \gic k2 O0B2E, WBES
W, R pH DHFIEZIT, ZORERZRK
EHRYICERT L THEALY R ZHEERITVLE T,

1. ERZERINT S

MEE DT IEZ LT ISR L £7,

@  Halic, DEERTERIERIRELO 1K
Ml TicfT) K H | L TB L,

@ NRBEICHREFAO—FEDOFRAEY
VR T, 5OMEERAERT L2

F DO MER 2 BRELT 5.

@ soME, WHROEEF v 7 —
MicEEs L, BARERAAY 7OBEX v v
70 EfREE BRI 10MMB LEEHE T 3.

2. feRBERBZRAND

22w T, O1HOHERE, @7 vik®
FRRI, @77 — 27 0, @HEfhoD R
(DMFT), GOEERORE (ml//54), ©HERD
pHZHARZT T, ZoRIZ, Ra7HEER
(R2) IKHEDOTEHT B ENTEXT.
@© 1HoZEEE () : giEfkiEl)
OREERZITORWE, OFERAICESE
B (RRIciED) ZHEIR L L CMgyHsiEiE
LGSR S NE 3. RAR% & EEahFiE
DIFEBET % & ) EEREREBH D T
@ 7 v PO ERRE (R:2) : 7 v #RiC
ZEERRFBAIR S DD T, 7oA D D
HEEA - eOF O ERARDe, WRIER T
7 vbER L Slcow T2 Lt L 7.
® 77— (He): 77—
HRREEELESEL X T,
FBICZD T2, R2ICEVWTHBZ
ERBEEICLTEHBLTVEET.

@ DMFT ({H2) : KAHDEEER DR, ek
O, EEKTHROKE AT LT TY.
1999 FEDFHIF 128 T 244, 18 T7.15T.

504 FUFIN NAT—2  ENREECS  002FE68
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00 0000000095000 0090090

*®1 ERRE-R

DB
AR RREZaT (DB

BEEOORBRES

B B2 uT DHED
E N=N—RA Y FE B ER B
LITOBRECEHEREZBND LIFOBOEHEEBAS LTFOEOEEAB~NS
QL > YEREH (53R T DMRS A
Q@I 2—AVALVHEEN ®S. mutans @MSSA
(BVTURXRE) @8S. sobrinus @) =4 1=

CDEQDBEDHEE (65 3%R8:EE) @RBER
@I BB (DA. actinomycetemcomitans CRARE

@PF gingivalis ®H. influenzae

®@F intermedia K. pneumoniae

@B. forsythus ®S. marcescens

@B. catarrhalis
WAHIH
68 7~108 7~108
Fv bECEEND DNA % mi4AE : 3,000 Fv bHEECEEND
(1£ER : 3,000m) PCR&Y (188 : £3,0000 (1A : 3,000M)

OFBFIEE 1% OEFRFIES 14 OERFIEE 1#
@F zvoy—+h 108 @FzwHri—| 58 @F zvoHro—F 108
QEEAERHE 108 QEEBEHEHE 58 OBEATAHT 1018
@REREA v (F) 108 @OFERA Y () 58 OREEDRRDT 108
ORIFREERR DT 1008 OREBEAE vU(F1-7" \) 58
CERELRHRO— 1008 EFERRO— 58
QRBETEREBMHEE 108 @RI EHIRE B HENF 58
®p HESE 10%& CEBSEBRAA - 57

@7 2EEB/INS 74 5H

1+ v F10£ERIS : 30,0008

1% F5ERIS © 5,000

1#v 10814 : 30,000

BEFv FEBATS
Frvoy—MIDBEE (BE
B - FRB%E) #LAL, 2R
ICHEBISEBA2FzvoTS
BREZENITS

BREFxY FeBATS
Frvoy—hIMBEE (B&
5 - FWBF) =LAL, AT
BBODCFIvo%73

BREFY L EBATS
FrvoI—IXEBE (B35
B HERO%) 2TATD

BMLOA—LX= (http//wawwbml.cojp/) ABEEBANELEETS

+ 2 ZAIA7aESR

ROAF &
U ZHIE 0 1 2
S—YRG O—Yzo U=zo
BREEE
1 BB 3 ELLTF 4 [0] 58
7 v g ! 2 8
FEARR (5% LTWw3 (0) sEEE (1) LTwian (2
(E82) LTWL3 (0) cEeE (1) LTWaEL (2)
ZS5—0%50 HAOHEECHEWE [EBROBRICH>T
- _ DESBTS—0 TI3=o8D0nT
77=v ok 7% % WEDOHNEZXD. &
(0] i [ = <3 A
BRhDiREE (DMFT) 0 1, 2, 3 4, 5
EROM| (mi/5 53R 101 m/ Bl E 10.0~6.1 m/ 6.0~3.6m/
R DEETHE BN a5 e
R D pH 7.4 Bl E 7.2~6.8 6.6~6.4

57—

TUOIN NAT— EREBCS : 2002565

505




M1 XNXASILYATFL. EO
Ao e EpE —ERIEHICEHT
0Ky hO&LSHEE BEE
BETEESICRHATHD

E2 EEE
A=—

® mEROER (ml/54%EDHE

E3 dO0-—h9yy—

EEICERBELD BRI
Bickbhao=-—#88HMIIChH
DV S I
leﬁﬁﬁig
= ‘ i DEoooo- oo
E— Th- I;v...ﬁ alil .
Fe BR Ed IEEAR
Eaw i freees e 200011 A E
[ 200011 A01 8 [ Zo0ETTAGE |

E) cERAALESSEWAE L & -~
IS EREZIEL 7.
WEFE D W3 Ie v N, R D
ZHITDHELEODODNTHET,

® MER O pH (pHRERAK) : HE
2% & b F OMERIZEERME IR
¥ 9., EERDpH AT A ) B{EH
55U TIck3E, TF XNVEMBE
PEINTHEMZHREET.

= WI__W
[Croso [ [ SO

o | LU

e S
o 0 IS a——

s 6 ,'3 ' - ’

38 -

i wuuouﬁou..t IRWHE = Ta-30AWH / ELUTRER

3. AIEHGE

BML TlZ, 3.6 T ERDOH
BELTOHETHEL TVWET,

@© % 3ml D PBS A DB
BBL, Y412 Fr2XY—T
15 RIS, WKL DEZH
B L B ORI Z (EAR T 5.

) o NP B % A N4 5
W ZAFhH (Fr¥®) (K1) AT,

MS e RESHl, - MSBHREFHE X TU'F 7 F

FNAERAEHICERT 5,

@ 48FFIBRREEER, o= —% %3
E3 % (K2, 3).
506 FraI N T—

BYTXX Fr—F

3 RELE S Do nOBRRR

fLEMRERE
25-008

EROESE
REOER

=Tl - T HHBREYLZ

BERRE HF & hitp:fiwww dental-labo bml.co.jp/

4. THU I XBRERES
o ]
IO&k) nREZKREREL T, BMLT
h) T 2AREREE (B BERENET.
ZDigHPDAHY T AF v — o EEEY 27

gl hSEEMmYU R

CENEECS L 002F6 8

_58—

E4 HUIZREOREE FREOBERI/THEINIHEEZ
A=y hEBUTFIEANSIENTES



X -. 0000909

®5-1 ERYIIOBIBNAY—
My W

E5-2 £ETBEABERYZIoH -
EAVE S\ PY VLAY :

E5-3 EBMBEEELSZEMY RS
BT UEN STty —>

H5-4 £EEBLENBESEEE
NF—r Ho2LLERMYZIIOS
WY —=>TH D

ZHWT T2 Z L TEET (5).

Ty — bDEBEICH 2 ILEEEIZ, BED
REZ OB T, BEAIOETICARE  d
DO>TWVRBREEZOSNTHEY, $7/43 20—
Y AEBOAERDEL > Y ERE - 5o 2 H)
& (BEARESEEER) 3%\ i3 &, EEfhY 2 2 23
BOEEISLNTOHET,

PCRIZICKD
BERY - EERRSEE DB

CDBETIX, PCR (polymerase chain
reaction : K ) X 7 —LHEYKIE) HEick b,
B EE OB T 2 8I8 L OENICB T 2
BWEOREERE L 4 (F1).

1. PCROEE

© 24SHDNA Z R L | <, ey
Bk Sicmenrs 4 v —Z BRI N A
waFﬁééﬁ,gﬁﬁ%54@ﬁ®®WP
@#E?Tmm£UX§—€%¢méﬁa

@ 74— D3KBIcENDIE
HEEINC L 72D >TZ 2L A4+ FRENS
n, HEPHET 5.

® ZORISTTE 7% 248DNA
ZINEL CHEAESHICOBEL, BEICEET 2
T4 R — 2SN UEBSMEIcAN, 7)) v
FiE&3¥, DNAR Y X 5 —¥KIEcH7-
7% DNASH % SR X ¥ 3

@ CoOREEZEDIET LT, HIMESR
ZEUDNAWI R 2 KBICEB 2 L8TE 3
(g6).

2. BAZFITD

ZORETIE, BERESR—S—F8A > ks
BiEL e 3. MISERRDOEE D TF
@ %

O  CIREANHEREERERE O 1 BRI E ©
AT LS B LT L.

@ MNRFICHEHA T — F DIy
VEFIET, sOMERAS AR E L

TGN NAT—  ENBEES : 0024568 507

-59-



1HD2ZFEDNAD [
I T2ED &
SUDNAIC 1 2 Y —
p T SAT—DTF ==
T, BERISOESRE, T
< ERIU2AFEDNAD2HE
\ 4 T=3
[ I —
EI BT TAED | F e— I
SUDNAIC N3 RL7=—U>7, &
ERDET
— <=
\

ZDFER, FTTDO2FHFHDNA
HAMEICIER S

6 PCREEDRE

7

UT7ILZ A LPCREEZEE (ABI PRISM 7700)

& MER & $REY 5,

® FRELL 7-MER 0.5ml % R D2 KA b
TR 7Fa—TIWCAN, X774 NVLHT7
YEBEEL, RYRAEY VICANS,
@EFNRT v

O RELHELF2Ly FTHREDS
=0 %2BRELET 5.

@ N=R—=FArrDLimzERART v
FESHETHEAL (R7y POKEZIZED
STEHAFA), Z0E FDIRETI0RF
L, AEOX 7 F2—TIC AT 7 4L
LT7FZBEEL, RYVAEY VICANS.

508

3. AlEHGE

BML Tl3iX 65 1T E 72 8{Ek X h DNA % #h
HL, v r=ru—7%2HnYT7LY
4 L PCRZERZE (ABI PRISM7700) il
ELET (7).

4. BRHBRE(CDULT O

B D &M i DNA AR % B
HRL TPCREIGE, 70 —A7 VER
KBV E T o 725G, LA EDOETET10fg
BEOEE CEIBRETE 7. 100fgH i
HELTHRHEEINZbDEZEZTHET.

INDHEHECILTENRLSL»PEWI T E
T, ~NYanNyy— . Co)EDT ) L
DNABZBE L THALFAEHHET. ZD
&, 1REM-hN8fgt RfEb > TV E
E

EHDOOENMED, 7/ ADNARIZ
A= — %2Rl oTOERZ TRV ERE
I5E, 10fgFTHRHEAETH S Z LI,
TEOEDODEFELTTLELATVERLDEEZ
ENET,

TR NAYV—=2 BREECS I 2002F6H
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I B 4 6000000000000 00000000000000000000000 000

TR TS BT

E8 BEIEDRIAE

722 L, RIS ARDOEED S 100%
R L CDNAZRIH T2 Z L ix#L <, &
WHEBRE D X S IS VA VR E T 3 EED
BECEPRVIRIETT2L0EBbn
Ee

ZDEH e APH > TRIZKI10% L H»
FERTE o7 LTy, BLZHEERED
BT A F a— 7ot X Ui aas &
BEZTIorEBLET,

BEERCKD
MEDOBRBRRE DR

COBMETIX, WMEEEAE LT, DR
B FREH) ok - AE2{T0 23 (81),

1. BYEZIRERT %

XNRED(56 7 0 BEEER O WIS E R 7
TDREX ¥ v 7o sfECKRE (548)
BOBL, XoIcEDRERE 180 KR | &
[ (5EME) #u@%, *+ VL7 —F 02—
ZTISBALET (H8).

2. Awr5%E
BML T, ¥on Ttz Ty

% 3 RREMHSLCRAEEY -

58 ps STFYIR (B, 9HE TS5
V¥ (SRE), MRSA XU —= > 4=
i (BD)

i PS TFYUR (RED), YHETISZ
T (REA), MRSA 20 U —= v &tz
# (BD)

* VITEK (BVJ)

EAFPATFUARNL I REy (3
W, APLZ L Z K (BW), VITEK
(BVJ)

- R REENETF 299y pF
122 (BD)

 ~NET4JLR D4 SE (BD)
VITEK (BVJ)

VITEK (BVJ)

ID 7AZ k HN20 (B7k)
CAVYEFIve (PhOv)

ETHEE -RAELET.

© #iE%E, MKREREEH, BTB IS H,
F 2 3L — FIERE, OPARSHL, PASAE
#, ¥ 7w —%EXEH (TTBD) DOk
ICEERT 5.

@ 24~48F5[, REEY BT 2.

® HWETAEDau=——%3K3 DR
BB XOEEXY F2HAVCHEEYT 3.

ZDE) BBRELEOYERICE D, RekR
DEBERE D & BLE L T 21 28 o &G
BB LOFHAEREZ, F—EhliliczEes
YAREDOIBBIERALERL Tw Lz
LIl BTL &I,

Z DRI, WEMEE L OBENIZEE I 5
TEEY., =DV ED2DF—%%F&ICL 3
TEICEY, WEE THERE - EYhHE S
DATI2 D FTL IR E X TR D &
NTWEEZFT. HRERICE T3y
IRV IBHbDZIES B TL xS,

TYIN NAT—>  ENEHECS : 002E6E 509
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OEERE - #5FWRELERE

WMEEAEREH ERE N

@ Streptococcus mutans (gtfB BIEFEEM O
ROERE) | a-Hd2WEr -BIEOERRETE b
OORICERBL, $-o&bBELEMNBREEINT
WET, YILEY k, TYZv hESEL, Xo0O—
ADSFEKRBETHORBHEDa-TILH v EEL
L, BEEEoBERAICESTE Z<0oBEESERE
LABGEEEEL L TEHOERASZBRULET,

@ Streptococcus sobrinus (gtf | IR FEHEDL
KMEE)  BROPH20%IT, S mutans&E EHIT S
sobrinus H3 4Bt E N, S mutans IR DS S L D HEERR D
EEWHEEELFMEINTWET.

Wi EREEER

(D Actinobacillus actinomycetemcomitans : /J\
Eix, IRFEICIE, FBERME, FEFMRELN, BIR
¥, FoEMbRFEYE BEMESKE SSLABRMD, W
WOMWEE, RENSSFMERXORBEN, S BN
BECHRHZh, L HAIWEEECLHIERBL
TWREWEBEDOERBT 75— Hh SO ESEIEEN
EEhTWET,

@ Porphyromonas gingivalis - EEBRELM
INZFOAFRABICAD, chosiRREEsE 75
Lt JEFFRESN, FFEBHERE T, MBREMT
BiET 35L&, BEHIVWEREBKCEERLOO=—%
ED FT. EFTURAMERLOREEIS, £,
RREEFEEEBAORBENS OIS hxd. &BA
DRFEORELEBBET IS —7ICEHDIFEOHE
COMICHEBBEFRSSZZ LB EThTVE
T, WREIC, BREASDIWEELZEBRICRELT
WRLWERABEOEABRTEM I SRETRES L
FHA.

3 Prevotella intermedia : BEERELY/NI T
O4FRABITAD, EFTLICEBABEORT v kH
S, UIEUIEZEDP gingivalis £\ > U & IC3BES 1,
BIRICFEET B EFENTT. P intermedia IS 8GRI
BESLIUCERFECEBEABES D FOEEL EERE
ELTWET,

4 Bacteroides forsythus | "5 LEEM, IEEEHHE,
HFEICIZRERESE T OMRUERETTD, BEHLIE
D&, BHIED Do elin s e ROERERT &
S FY. FHEIFHEPIORESML FhizER
DERUCEIIC N, EEHREEREORL W T
SRICEHENET, £, REMVIEEDtORYE
£, REETEDEOHEBABREETCENIEET
9. HERMEBROERE LU TERSEETY.

@ BFIRZRE

-ﬁ)Haemophitus influenzae : 72 LEMO/NE
TIRREET, EEEEISHELVWET. EEEE
FEEENE, HYS—EEE AFTF—EBt XE

F (NZv) EVEATF (NAD) #RBICBEULET.
BUHSERMMEOIMEEBOREEE D, MAER
TFTEBBHBOET. Fi, MNRICBWTIZ{bIBMERE
BERITIEEBHET

@BAEHE  FREBREOCREBRE U TEELS
pyagenes (ABEREH) NEFENET. IS LBEDE
#HRoORE T, BERSE, BEDYE HFYS—FE
f, 5% b Y VMRBRIZMICEBZAMBEED &
9. S pyogenes \FLIBE RIEF R I TRAEBRNLGEET
Hh, WEEZ, RHkL ROESEERBIUET.

QZABE (Pseudomonas aeruginosa) : 75 L
HoRET REFSETEESMELSED, A5 —
CEtE, 7RIBEERCMICHORBLET. BRRICEA
<HHL, BEFICIERBREOFSVETTH, A
PrRE, BEREEOHIBHEICH UHEMHRIELES
ERIITRAREOREETTY.

@ #ERE (Streptococcus pneumoniae) | 75
LBMOTIRETEEZR L, HhyS>S—EEE A7
bR BEHERETA MEME ORRESEICEEL
FIH, Rz INREZNCEETCLHDET. A
F, RZVUVECTHEERIHESEMLTE D, &3
IEBLRETT,

® Klebsiella pneumoniae @ 7' 5 LEMEDIRET
EEEBL, BEmKHE IBEBE VT X B
BB FTHEDOHIRELEEZEEEDET. BRA
BRED1DT, Wk & REOBREEORRICED
ZEDNBVDTTD, EEAETRTOFETZIOHE
ICEDERELNRIRLET.

® Serratia marcescens | 75 LREDIEE T,
WM, EDMEHASHD, DNasexEELET, B
BRICRShETH, REBJMECHBMEMED S,
BRIREFOFEREEGD £T.

@ Moraxella (Branhamella) catarrhalis @ %7
FLEBMEORRET REFSME COBEOELES
SOIN—EEEELRZV Y VR ECTHEERLUE
7. BIEERECEELE A, LIFUIEFRIERT
fiE, PEZ%, BELOREBEEGDET.

@ MRSA - MSSA (Staphylococcus aureus) : 2
SLABHORET, BEREYE HhFyS—EBEE 2
TUS—CEHE BREMETREE~-EEOEEE
EDET. EFOBEBRARICEETZIEEHDETH,
BREARERRESE S UTEE T, BEERTELDICSE
EBITDBEBEHNBEDES. S avreusld AF U >ic
WIH2REEDOBWICED, AFIUEEMKS
aureus (MSSA) & X F U itE S aureus (MRSA) IZ[X
FEN, MRSAEXF LU AN DE < OERICTYE
ETRL, BAMORREICLRBITSICEEHDEY,

© Candida spp. (Candida alibicans, etc) @ 7
SABMEOBRTZOE T, BEFal HECL b
BEURMERETREL Y. BRERE RRERO
REEOD1DT, Hopdiulichy IFEEZSIER
ZUEYT., KRMEEE LT C abicansh B D FT,
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BREAFESNFHENSRE  FFREBA
EUSMERRORRSYR RERE

AREEZEE TR L8 TEEd. BT
B2 v 7z TS ERAL 8 YR o 2 Wi ps T
EBDITTY. 2070, HEICIT S BEIZ,
ERTITON s MRBEL ED X5 %, BE
ETHRADEWZ LIS ET2bDLEIEZD
BEP2CELD 7,

BERBI TR TE 2713, BEIAIMNT
KREBEEP R SIS DT Ll ) 52T
BT B7-DIITIDDEEZTEOTL LS.

HEREZAMAT 2ENRELIC3IOHDY
9. 2N, N"NAVRIEBORIY—=
7, WBRROHE, BFEICHTEEFR—
>avDER/TY. ZD3IODEMD AT,
RICEELRLDBNA YR IEDRA ) —=
Y7, Tibb, IFREMPERKICE D
TLAZREILE>STRF B Z LT,

TEFR— a VHIREBI-DIHEEEF
RAT2E05Z8bdDFTH, 2084,
BREMED K DL ETh ISRl 2 b
TWVREVZZDNRIZ-EH X TELLNE
WHHET.

IBFRSIROHE ICHRE T 254120
BT, AT & LI L TR IC 7 Ol
MEDBIUT L b IF T3, BREMHI <
DLUTIC 7% 2 F TR AT 2 %2> % b
SETBADLE S 1

CDETIE, "NAYVRIEDRAIY —=

T NAT—
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TR E ST TORERB RO S % RS

REDOERZIEFET DIcHD
EREAGE

AN == 7 ELTOBREIR, BED
EBM (ZEFY R+ R—ZF « X541 2)
THHAINTWT, EBLA L L-EHRESR
VHH ET.

BEOHGZERET 5 - DICHE M
fIERICHBLL £ 9.

1. EMRELEERE

BREICIEERE L TRBESH D £ 7.
7c & 23, HMRRIEREORE X TEMERE
IRDTT A, HYED 2 H i HF ESGEEE A5
S Lrbhh EHA.

ZHUCH LT, HEMOMETHS I 2 —%
YAV YYIRE, EREOMER TERE
) Thbh, BEOFIZENL SLOEDOE
DB DDH Y 3,

ERBEETIE, WEES L DB LTS
VA7 LT 2D ERDRITINIELD ¥
A, ZDI=DITIZ W D DIAR 12 E¥D
iRz R L T LESH £7,

RiZ, BE, FEE, ROCHIEICOWT
FLOTHRET,
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2. BFIEROER

O RE] & MFRE]

TR, 12 TRATHEBEZIAZRRATD
%) LW TE sHET IREE, B TRAT
ROAEBR TR EBHITE ZHERTT.

SELRETO>NE, BELRFRED
100% 72 b £ 358, EBEICEK, TRRTH S
AZRRTRV) LHBILTLEIZ LD D
hET. Ttz "B, LtveXd.

Wiz TRARTRVLAZBRTH 5, & HMW
LTLEHIZLE THBEE Vi T,

BXAL, BEZH T TEREOLEND
3, LI CHREZR, ZTOMR
TR, LW TIE-o E Lickw) EERds
HrhrEBVET. ad EEE T

RE@BICHA STV 2HlERED kb
ICiE, HEEZWINTESDBDIZHH ZLA.
TID5, WHI2a—F VAL VYIRED
B TH, DTHEEAMICZ D LiFVLR R
HIFTY. L FTH TEMICL ZHERENT
Wy EWwH T ELDVRAERA.

@ ROC Hi#R

FEHROBE LHEEOEEZEST, HHRE
ERTEDED»S TEBF, /-1 ™4 U R
7, LT EhEROTHEET, BE,
B R % > TROC (Receiver Operating
Characteristic Curve) %Z&H\>T, EDED»S
BELITEDERDEDTY,

K1icROCHifEOHZRLEXT. ZDOX
TIRRE, BREEPL-LLERDIEATHR
EEDOHEZRRDEST. IDORZEAY L7
FAYFEVWET., ZORBEOBERIZED
FELDT, ESICHBLIZVCADI-DIZSE
XEEHITTEEET (p.514SMH).

1009,

80

a 60 ZOsEWEIAY
= v kA T7RA R
% 40
20
O |

| ] |
0 20 40 60 80 100
1-BRE (%) RBEMEE)

E1 ROCHA#R

BRSO

EEAMRE DOEFROERAG MM L 9. H
fllc T ARETEBLICHLLN TV 2 HRE
ik, I 2—% AL YYERE L ILBEEDS,
BEROFICENL SV L0 EFARNZER
BwETT.

OB NHEIE, (p.504~510) T b fiFH
DB FTH, T 2—F AL UHVEREDKRE
ki, S Xy FEEIHEE, 25
VAL VYERERREET S 2 LIC Xk o TIEREIS
ZOEREERT Z2HEVHN X7

9, i Xy FEFALBEETT D,
fiis ¥ v b T3 % Dentocult SM, Dentocult
LBIc DWW TiE, %L DK DR RIE
XL Tw 9. Dentocult SM, Dentocult
LB, ORI TLNLO, 1, 2, 3¢&
HETZDDTYT., EL6HbEDLLDH
NA YR LZWT BMREICRD £,

1. BEH8EFEIEZEPA TO Dentocult SM,
Dentocult LB O;EMETSE
W E#HAET O HS mRl2FEimdEltEE O
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Dentocult SM

hy P‘?&'?F.ﬁfl"/ I

| |

40 60
1-458E (%)

80

100

Dentocult LB

100 9
80 -
50 Py bA TR b
40
20

o f :

0O 20 40 60 8 100

1-BRE (%)

E2 #MZRORERERICL S RCHR

25, FEIAI20 LT THEAIIEREF LT L
O AR YA T - BE2131 4D F—%
DIz S, HLh, WBRETER, X405
F ¥ ARFIZ ) R 7 R F O FF % 1T - 72 1,664
HDEET—FZFERALT, XAvFF VR
AR IS BT AR I BEAL ST | 7 BB E FE L
T2l 7o B = HLBRET L £ L /.,

FR2 R D Dentocult SM, Dentocult LB O #
R» 6, BE, REEZEH L TROCHER
EH VL OPR2TT. To”»S,
Dentocult SMTD A v A7 XA > ML X
W3TT, 2FD, LRIULIDEBEXIAIEINA
VA7 Ewo>TELTL XS,

%7z, Dentocult LBTIZL~)L2435H v b F
7RAL P RDOT, LRIL2 3OBEXAIZ
NAYVZAZ EWVD>TEWBTL LS,

2. BLETHRENISLIBTD NHE

TIEL, SITEELAZTRIZVLIRLD
&, N VR THBZH05 & v THTEER
DBRIET 2L TIRBVLELD = ETF. &
< i‘t’igi{%‘%iﬁﬂﬁmﬁ%ﬁl,ﬁ‘v@'m&wﬁ hallp

TUFI NAT—2 ENEECS  2000E6E
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LWL EFA, IS, "AVRIZThHLD
5, MXICEEMOARELZBEVIZEHL
ZETA, IFHEAICIZZDIZCWVLEWVLS D
ELDPVZRVDTY,

BRD X 952, EEfIZZRFEOERTT
D6, MBEBEDORERZ T Sz
T AW T, RENRHMSSLETT.
ZOE%R»S L, 7 v ROFERREPCHED
B2 E#Z L TWwL Z b RETT.

Sa—5 AU EREDLL
DL ESNUXT I\ A URTH?

Sa—F AL UYIREEBEERICEST
EET 3, FIAREEIC > THEDL 2w
e, EEFHEF—FOEMIH YA,

Sa—F AL UYYEREPW DU EH B
EZDADHREDSFEIE L T L E I E T v
A%boTCEEDL I LIFEHLETERVDT, Y
M, HEfhoFEEE (Caries Indicator) & LT &
5Z, mEEDET,

2 a2a—F U RL UYEREE, COBENICHEE
LS THLBEOET2METIEIHL D £1
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R R

(V-THE> REN-EEPRR)

A, TORIIEROHZ LI BHTTH, O
HOEERETLH D FXA. XoT, WEEZE
TREHIEFD S 2 —F v 2L Y ERERDIE
HEE, 0 X/CEBRHRALTTY.

B VDO ETHNIENA Y AT L2
W9 %5C3. BMLOEAETIZ, RGP D
AEREE L BL Y HREF DI 2 —F v 2
LU HEREDEIE»SRD X ) L RLHEXRE
LTwET.

ENZEBIEFZERT TlE, N4 Y R 7 DELHE
EZRET 5 7-DIEFET — ¥ PERKT—%
ZEBEMLTVEY. BEDE ZARBL YU
HHEDI 2—F AL VY HEREOH &I 1~
2% D E T AICEEFEHBZ L) TS, Z
DAEIFBE X A DEMPHIBIC L > TELRD
FY. s, HURI L cHisRETITH
NTOVEZFH TS5 L08R, FHEE
BEZ L ICEHEBICL S FH 707 LDA
BRI 2D 6TT,

BASHIC IS L, FASBEBIER S
EIZZDERZ RO LTSRS \WTL £ 9.

BRERRE D' S5
BENRZHIRT D

R, HEAMRTS 2 BB FHIE (R 555
EOFBAHFEICOWTHHEL £ 7.

ZOUNNF Y DX LHIEEYE 2 #EH
L7cL &I, MERSPHEE+RDI 2 —% AL
VHEREEFNS Z ik o TR E#
FADMREEZMET S ENTEET,

SRt

0 000080000000000000000000000006000000000 0.

& BML OEggh') X 7 O FERAE
0 1 2 3

10,000 | 10,000~ | 100,000~ 300,000
i | 100,000 | 300,000 | LIE

BT EE

A K# | 01~1.0 | 1.0~50 | 5.0 L
%) 0.1 Rl 1.0~5.0 | 5.0 &Ik

PMTC (2 ffH L THIEMEY E 238 U] 1 {#
ENnTwuiud, T2—F ALV UYERE IS
HIRFLATIC D £5.

HIcbDTF—FTlE, ZOMEXN3IAHA
M3 2 &5 T

¥/, MUEEYEEZEAE T PMTC 727
TH, MBEEHEICIFI 2—F AL UHERE
ERERBARLLTICT S 2 L3 TE XS, Ly
L, MEEYEZFERLZ W E2~38RMT
Z DEEMETOMBEICE>TLE S £ 9 TY.

REFMATEZIMEREL, Z0ofELE
BFHICHHHAT 2L EZLSEIIR D I LML
F L7, BAMEIERRENTE 955,
FLHEE O BRE (ZBEMRET R T,

SHEZIADLT—IEEWML T, HAED
RETIHELXSEICLRVBOZTERI LD
HEEZRETZESLIIBHL T iiTi
65EROVBET,

&E R
1) KEEMER :: EXEMEO TV A . HEOH%E
BOLODEFENT 7O —F, AF4HNL - Y
AZLVYA A v F—FaF, HE, 1997
2) THLEERHRE - SO o, ExSik, #E, 1996.
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