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Figure legend

Figure 1. Distribution of FcyRIIlb genotypes in different subject groups.

( ):Number of subjects.

The FcyRIIIb genotype distribution was significantly different in periodontitis-resistant

compared to periodontitis-susceptible groups (Fisher's exact probability=0.02).

One subject in the subjects included in the study was found not to bear an FcyRIIIb-NA1-NAZ2

gene.
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Factors associated with root caries incidence in an elderly population

Naoko Takano, Yuichi Ando, Akihiro Yoshihara, Hideo Miyazaki

Department of Preventive Dentistry, Faculty of Dentistry, Niigata University

Abstract - The purposes of this study were to describe the incidence of root caries and to identify baseline
factors associated with future root caries development in elderty population. At baseline, 599
noninstitutionalized adults aged 70 in Niigata, Japan were examined on oral status and general health status and
373 subjects were followed up for two years and identified to be dentate at two-year examination. In order to
identify risk predicting variables with robustness, three multiple logistic regression analyses of those dependent
variables were respectively one, two and three or more disease events were performed. During the period of
study, 35.9% of subjects developed at least one new root caries. The mean number of root carious disease evenls
per subject was 0.93 (sd=1.96) surfaces. Logistic regression analyses indicated that having one or more root D
surface and mean LA =3.6 mm were risk predictors for good robustness, having two or more crown restorations,
no use of interdental brushes or dental floss and LB 210° CFU/ml were risk predictors for middle level
robustness, and Body Mass Index <20 was risk predictor for weak robustness. These findings suggest that oral
status was a good risk predictor, and poor general health indicated by low Body Mass Index may also contribute

to root caries occurrence in elderly population.

Key words: root caries, longitudinal study, elderly, risk predictors

Elderly persons still have lost a lot of teeth. Japan national pathfinder survey in 1993 reported that the
percentage of edentulous persons was 22% and the mean number of remaining teeth was 11.8 between 65- to
74-year olds (1). Hand et al. (2) and Locker ef al. (3) reported that root decay was significantly associated with
incidence of tooth loss. Therefore it is important to survey root caries incidence and relating factors, because
those are essential to plan an effective strategy for preventing tooth loss among old population.

It was found that root caries prevalence rate and incidence rate of elderly people was relatively higher (3, 4,
5). However, there was only a few report related to risk predictors for root caries in community-dwelling people
aged more than 70 (6). Oral status such as past caries experience, periodontal status and salivary levels of
cariogenic bacteria was often reported for factors related to root caries occurrence (7, 8, 9, 10). And some other
factors such as age, race and psychosocial status were also reported (7, 9, 10).

A trend towards higher caries incidence has been found in institutionalized and demented elderly people
when compared with community-dwelling elderly people (11, 12). And root caries incidence was reported as a
risk predictor for mortality from recent study (13). Those may indicate a link between general health and root

caries.
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The purposes of this study are to describe the incidence of root caries and to identify baseline factors

associated with future root caries development in elderly population.

Material and Methods

Study population

The data reported here were obtained as a part of oral and general health survey and longitudinal study of
elderly people dwelling independently in Niigata city, Japan. In 1998, the population of Niigata city was
approximately half a million, of which 4542 (2099 males and 2443 females) were 70-year olds. Before sampling
selection, pre-questionnaire survey was carried out. In April 1998, we send questionnaires to all of the
70-year-old persons registered in the city by mail and asked them if they want to take the health examinations.
The answers were gotten from 3695 persons (81.4%). In sampling selection, subjects who had answered that
they could participate the survey were chosen with the priority, and were chosen in order to be same number of
males and females. None of them was hospitalized or institutionalized.

The examinations were completed at baseline in July 1998, Oral examinations, medical examinations and
questionnaire were performed in several community halls in the city. Five hundreds and ninety nine subjects
took oral examinations. Of these, 92.5% (554 subjects) were dentate. Follow-up surveys were carried out with
same procedure in June 1999 and June 2000. Both one-year and two-year follow-up surveys were completed on
410 (84.0%) subjects. And 379 subjects who were dentate at baseline took all following examinations. Six of
them became edentulous during these two years. Informed consent was obtained from all subjects prior to the

study.

Data cellection

Oral examination measures - Four trained and experienced dentists assessed the oral health conditions of the
subject. Oral examinations were done under sufficient illumination provided by artificial light with subjects
setting supine position. The caries examination was conducted using mirrors with light and using WHO
ball-pointed periodontal probes. Neither compressed air nor radiographs were used.

Root surface caries was diagnosed using WHO criteria (14) and recorded by each surface. Root caries was
defined when a lesion was on exposed root surface and had a detectable softness or roughness with the WHO
probe. Secondary root caries or primary caries with filling on same root surface were separately recorded as root
caries only. Lesions or fillings that shared both the root and crown portion of the tooth were counted as root
surface if carious lesions or fillings were determined to have originated on the root, and were counted as both
root surface and crown if it is difficult to determine whether carious lesions or fillings originated on the root or
on the crown. Arrested caries was defined as hard and colored lesion without softness and roughness. A
multiple-surface lesion or filling was recorded if it extended more than one third of the way across the adjacent
surface. Exposed root surface was defined as at least 1 mm of visible root surface between gingival crest and
cement enamel junction or restoration margin.

Coronal caries was recorded by each tooth according to the WHO criteria (14). Coronal carious lesion was
defined as an' unmistakable cavity, undermined enamel or a detectably softened floor or wall in a pit or fissure,
or on a smooth tooth surface. Periodontal status, prosthetic status and treatment needs were also recorded

according to WHO criteria.
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The examiners were calibrated on eighteen volunteer patients in the University Hospital before and during the
survey. Kappa values between each pair of examiners were 0.80-0.95 for coronal caries and 0.56-0.75 for root

caries.

Salivary microbial test - For counts of salivary mutans streptococci (SM) and lactobacilli (LB), Dentocult SM
strip and Dentocult LB Dip Slide (Orion Diagnostica, Espoo, Finland) were used. Samples of
paraffin-stimulated whole saliva were collected for three minutes before the oral examination, The evaluation of
microorganisms levels were done according to the standard charts of the kits and recorded with 10%, 10, 10° and

10° CFU/ml in coincidence of two dentists.

Questionnaire measures - Participants were given questionnaires during this examination. The questionnaires
covered a wide variety of general health status, oral conditions, dental and medical visits, recognition of oral
and general health, cral hygiene, attitude for health, the number of persons living with and education history.

Nineteen items of them were used for analysis (Table 1),

Blood sampling and body measurement - In order to monitor the general health conditions, serum and plasma
levels of disease markers were investigated. These disease markers were nulritional factors (total-protein,
albumin, total cholesterol, triglyceride), bone metabolism factors (calcium, inorganic phosphorus), liver agents
(GPT, GOT, y-GTP), kidney agents (creatinine), glycosuric factor (blood sugar) and immunoglobulins (IgG, IgA,
IgM). Blood was collected in a nonfasting state. Those collected blood samples were sent to a single
commercial laboratory, after necessary treatments.

In addition body height and weight measurement, Body Mass Index (BMI) was calculated by the following
formula: weight kg/(height m)*.

Statistical analysis

Statistical analyses were carried out with 373 dentate subjects consisting of 195 males and 178 females who
tock both 1st and 2nd follow-up surveys.

In root caries incidence calculation, the outcome variable was the number of root surfaces in a patient for
which a disease event occurred during the follow-up period. A disease event was counted in the case that a root
decay occurred on a surface that had been sound, cervical abrasion, arrested caries or nonexposed surface at a
preceding examination. Disease events were counted every year and were cumulated in two years. The surfaces
that occurred disease events once were excluded from the following analysis. And also, surfaces that observed
root fillings at the 1st follow-up survey were excluded from the analysis.

Logistic regression analysis was used to determine the association between baseline information and root
caries occurrence. Three logistic analyses (model-1, model-2, model-3) were performed in order to obtain robust
of the result. The dependent variable of model-1, model-2 and model-3 was one or more disease events (yes/no),
two or more disease events (yes/no) and three or more discase events (yes/no), respectively. Baseline
information was made into two or three categorized variables. For blood tests, cut off point was decided at the
top or lower 20-25% tiles taking subject distribution into consideration, since most of subjects were distributed

in reference interval.
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The following three steps were adopted in selection of the independent variable of each model in logistic

regression analysis.

Step 1: Chi-square test was performed between the number of disease events that was made into 4 categories (0,
1, 2, 3 or more) and baseline variables. Variables were selected for the next step if p-value was less than 0.3.
And the variable with high correlation coefficient each other was chosen one of the two.

Step 2: Variables selected in Step I were divided into 3 groups that were consisted of categories of oral group,
blood and BMI group, and questionnaire group. Each group variables were added to different backward logistic
regression analysis with the criterion set at p<0.2. And variables with p=0.2 were eligible for removable.

Step 3: Variables chosen in Step 2 were combined and added to a final backward logistic regression analysis
with the criterion set at p<0.05. Variable selection of model-2 and model-3 were performed by the same way.

Statistical software, Stata 6.0 (15)] was used for statistical analysis.

Results

Study subjects and participation - Table 2 shows dental status at baseline survey in 1998. The mean number of
remaining teeth was 19.60, and showed no significant difference between males and females. Ninety eight
percent of subjects had one or more exposed root surfaces and the mean number of exposed root surfaces was
25.20. Males had more exposed root surfaces than females (Mann-Whitney’s U-test p<0.001). Sixteen percent
of subjects had one or more coronal decay (coronal D) and 19.0% had one or more root decay (root D). As for
treated caries, almost of all the subject had one or more filled or crowned coronal teeth (coronal F), and 62.7%

had one or more filled root surfaces.

Incidence - Root caries incidence occurred in 35.9% (male; 41.5%, female; 29.8%, p<0.05) of the subjects over
the two-year study. The mean number of disease events per subject was 0.93 surfaces. The distribution of
disease events was shown in Fig. 1. One disease event occurred in 66 persons (17.7%) of subjects, two discase

events in 21 (5.6%) and three disease events in 47 (12.6%). The maximum was fifteen disease events.

Risk predictor - The independent variables used in the final step of model-1 were following thirteen variables,
sex, root D, crown restoration, LB, mean LA, exposed root surface, use of interdental brushes or dental floss,
marital status, prescription medication, albumin, y-GTP, IgM, and BMI. Those of model-2 were following
sixteen variables, sex, root D, crown restoration, LB, mean LA, exposed root surface, use of partial denture, use
of interdental brushes or dental floss, marital status, prescription médication, smoking habit, frequency of
having sweets, albumin, IgA, IgM, and BMI. And those of model-3 were eleven, sex, root D, LB, mean LA, use
of partial denture, the number of remaining teeth, use of interdental brushes or dental floss, prescription
medication, smoking habit, IgA, and IgM.

The results of multiple logistic regression analyses were shown in Table 3. Two variables, having one or more
root D surfaces and mean LA =3.6 mm, were common significant variables in all analysis of model-1, model-2
and model-3. The significant variables in common to model-1 and model-2 were having two or more crown
restorations and no use of inter dental brushes or dental floss. LB =10° CFU/ml was significant in common to

model-2 and model-3. In only model-2, BMI <20 was a significant variable.
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Study subjects - Before sampling subjects examined, pre-questionnaire was sent to all the 70-year-old people
registered in Niigata city by mail and asked how many teeth they had. In addition, 69 persons randomly selected
from non-respondents were asked also how many teeth they had by telephone. With the answers of
pre-questionnaire by mail, answers of telephone survey and difference of answers of pre-questionnaire and the
measured value in the oral examinations, we estimated the mean number of remaining teeth of the population.
Then the mean number of remaining teeth per person of the 70-year in Niigata city was estimated from 13.97 to
15.20 teeth (16). In WHO collaborative study carried out in Yamanashi, Japan in 1992, non-institutional 65- to
74-year residents (422 persons) had 12.3 teeth in average (17). And in Japan national pathfinder survey in 1993,
65- to 74-year-old people (1103 persons) had 11.8 teeth in average (1). So, present study population of 70-year
in Niigata may have more teeth than those in similar age group in Japanese surveys.

The dentate subjects at baseline were divided into two groups. One was the subjects examined at follow-up
surveys both in 1999 and 2000 and the other was the subjects dropped out from at least one follow-up survey.
Those two groups were compared according to the mean number of teeth present. The mean number of
remaining teeth was 19.31 (sd=8.19) in follow-up group and 17.78 (sd=7.96) in drop-out group. Although there
was a significant difference (p<0.05), it was not so high. No significant differences were found in root D, root
DF, coronal D and coronal DF between follow-up and drop-out. Therefore, follow-up dentate subjects and

drop-out dentate subjects were considered to have similar oral status at baseline.

Root caries index - Two points were taken into consideration, in evaluation of the amount of root caries
occurrence. First, there is a root surface filling problem. Walls e al. undertook a prospective study among
general dental practitioners in United Kingdom and reported that 45% of restorations were placed because of
decay compared with 55% for cervical wear/ sensitivity {18). Inclusion of all root filings within the filled
component of an index for root caries will overestimate the incidence. So, in order to avoid overestimation by
filling of cervical wear or abrasion, F component was not included in root caries occurrence. And second, there
is an underestimation problem. Root caries occurrence during the period will be underestimated, if F component
is excluded from caries occurrence. Moreover, tooth loss causes the problem that root caries occurrence before
tooth extraction is not included in root caries incidence (19). In this study, therefore, the number of root caries
occurrence was calculated by year so that all the root caries occurrence can be counted, except for the case that
the root caries occurred and filled / extracted within a year.

In measuring of root caries frequency in longitudinal studies, root caries increment (DFS increment) that is
calculated from a baseline and a follow-up examination data is widely used (20). The measurement we used in
this study is corresponding to the root DFS increment rather than the root DS increment, because we counted

root decay before it would be filled.

Increment and incidence - In this study 70-year elderly followed for two years, root caries annual incidence rate
was 18.0% and annual mean number of disease events per person was (.47 surfaces. There are some researches
in which teeth were examined without air syringe, radiographs and calculus removal before examination. In the
survey that noninstituionalized adults aged 65 and older in North Carolina were investigated for 3 years, root

DFS annual incidence rate of Black was 9.7% and net DFS annual increment was 0.18, and of White, 13.0%
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and 0.23, respectively (7). In Canada, root DFS annual incidence was 13.0% and root DFS annual increment

was 0.2, This research was carried out among community-dwelling adults aged 50 and older for three years (10).
Home-dwelling 88-year adults were investigated in Goteborg, Sweden and root DFS annual incidence was
16.8% and root caries annual increment was 0.9 (6). The incidence and the mean increment of the present study
were about twice as high when compared with two former studies in United States and Canada including
younger age subjects. The incidence of this study was higher, but increment was smaller than that of the 88-year
adults in Sweden. When considered our present data combined with data reported previously, it was suggested

that root caries occurrence tend to increase with aging,

Risk predictor - In the present study, three multiple logistic regression analyses (model-1. model-2. model-3)
were performed in order to identify the robustness of independent variables by assessing significant variable
related with one, two and three or more root caries occurrence. Two variables, having one or more reot DS (root
DS experience) and mean LA 23.6 mm, were common to three models, and they have good robustness. Past
root caries experience was reported for root caries risk predictor by Locker and Scheinin et al. (8, 10}. But from
chi-square test, root DS at baseline seemed to have stronger relation than root DFS with root caries occurrence
in this study. So root DS experiment at baseline was put into logistic regression analyses. The analyses using
root DFS experience instead of root DS at baseline were performed and we got similar result, but the odds ratio
of root DFS was smaller. And poor periodontal status, indicated by baseline attachment level, was reported in
the root caries prediction models of Black and White by Lawrence et al. (7).

Three variables, having two or more crown restorations, no use of interdental brushes or dental floss and LB
level 10° CFU/ml or more were common to two models. These three variables do not have stronger relation with
root caries occurrence than variables common to three models. Past coronal caries experience was taken as a
root caries risk predictor (9). In the present study, a bridge abutment teeth were differentiated from a crown
restoration. So, crown restorations used here considered mainly the teeth with coronal caries experience. The
use of interdental brushes or dental floss is effective in removal of plaque on proximal surfaces (21, 22, 23, 24).
So root caries occurrence on proximal surfaces may be prevented by the use of those instrument. Salivary level
of Lactobacilli and mutans streptococci were reported to be significant factors of root caries occurrence (8, 9).
In this study, the relation between high salivary LB level and multiple root caries occurrence was suggested,
because LB level were significant in model-2 and model-3. And from chi-square test, persons having 3 or more
caries occurrence showed significantly higher LB level than those with 2 or less. In this study, SM level was not
used in risk prediction models, because there was strong correlation between LB and SM level, and LB level
was large p-value in chi-square test between LB level and root caries occurrence. Root caries incidence rate of
the subjects with SM level 10° CFU/ml or more was 40.5% and that with SM level 10* CFU/ml or less was
28.0%. And it showed statistical significant difference (chi-square test p<0.05). This result suggested that high
SM level was also associated with root caries occurrence.

Body Mass Index was detected as a significant variable in model-2 taken two or more disease events as a
dependent variable. So, BMI robustness was concluded relatively weak because it was significant only in one
model. Among Japanese elderly people, the high BMI does not become the risk of the mortality and morbidity
like young or middle aged (25). Rather it was reported that low BMI became the risk of all-cause mortality (26,
27, 28, 29), and the risk of daily activity limitation (29). From these reports, low BMI may be associated with



the poor general health.

In conclusion, 35.9% {male 14.5%, female 29.8% p<0.05) subjects had one or more root caries occurrence in
two years. The mean number of disease events per person was 0.93 surfaces. In prediction models, risk
predictors with the strongest robustness were one or more root DS, mean LA 3.6 mm. Risk predictors with the
middle level robustness were two or more crown restorations, no use of interdental brushes or dental floss and
lactobacilli level =10° CFU/ml. Risk predictor with weak robustness was BMI <20. These findings suggest that
oral status was good risk predictor, and poor general health indicated by low Body Mass Index may also

contribute to root caries occurrence in elderly population.

References

1. Health Policy Bureau Ministry of Health and Welfare Japan. Report on the survey of dental discases (1993).

Dental health division of health policy bureau ministry of health and welfare Japan. 1995

2. HandJS, Huat RJ, Kohout FJ. Five-year incidence of tooth loss in Iowans aged 65 and older. Community
Dent Oral Epidemicl 1991;19:48-51.

3. Locker D, Ford J, Leake JL. Incidence of and Risk Factors for Tooth Loss in a Population of Older
Canadians. J Dent Res 1996;75:783-789,

4. Locker D, Leake JL. Coronal and Root Decay Experoence in Older Adults in Ontario, Canada. J Public
Health Dent 1993;53:158-64,

5. Joshi A, Douglass CW, Jette A, Feldman H. The Distribution of Root Caries in Community-dwelling
Elders in New England. J Public Health Dent 1994;54:15-23,

6. Lundgren M, Emilson CG, Osterberg T, Steen G, Birkhed D, Steen B. Dental caries and related factors in
88- and 92-year-olds. Cross-sectional and longitudinal comparisons. Acta Odontol Scand 1997;55:282-91.

7. Lawrence HF, Hunt RJ, Beck JD. Three-year root caries incidence and risk modeling in older adults in
North Carolina. J Public Health Dent 1995:55:69-78.

8. Scheimin A, Pienihdkkinen K, Tickso J, Holmberg S, Fukuda M, Suzuki A. Multifactorial modeling for
root caries prediction: 3-year follow-up results. Community Dent Oral Epidemiol 1994;22:126-9,

9. Powell LV, Leroux BG, Persson RE, Kiyak HA. Factors associated with caries incidence in an elderly
population. Community Dent Oral Epidemiol 1998;26:170-6.



10.

11

12.

13.

14.

15.

16.

17,

18.

19.

20,

21.

22,

23,

8
Locker D. Incidence of root caries in an older Canadian population. Community dent Oral Epidemiol

1996;24:403-7.
MacEntee M1, Clark DC, Glick N. Predictors of caries in old age. Gerodontology 1993;10:90-7.

Jones JA, Lavallee N, Alman J, Sinclair C, Garcia Rl. Caries incidence in patients with dementia.

Gerodontology 1993;10:76-82.

Mauriello SM, Beck JD, Elter JR. Root Caries Incidence as a Risk Predictor for Mortality. J Dent Res
1999;78:553.

World Health Organization. Oral Health Surveys: basic methods, 4th edition. Geneva; 1997.
Stata Corporation. Stata Statistical Software: Release 6.0. College Station: Texas;1999.

Ando Y, Yoshihara A, Seida Y, Hirotomi T, Ogawa H, Kaneko N, et al. The study of sampling bias in an
oral health survey of elderly ~Comparison of oral and general health condition between respondents and

non-respondents to a questionnaire and between participants and non-participants in an examination-. J

Dent Hlth 2000;50:322-33.

Barmes D, Leclercq M-H. Inter-country application of standard epidemiology tools in oral health. Wld hith
statist. Quart 1994;47:83-94,

Walls AW, Silver PT, Steele JG. Impact of treatment provision on the epidemiological recording of root
caries. Eur J Oral Sci 2000;108:3-8.

Beck JD, Lawrence HP, Koch GG. Analytic approaches to longitudinal caries data in adults. Community
Dent QOral Epidemiol 1997;25:42-51.

Slade GD, Caplan DJ. Methodological issues in longitudinal epidemiologic studies of dental caries.
Community Dent Oral Epidemiol 1999;27:236-48.

Christou V, Timmerman MF, Van der Velden U, Van der Weijden FA. Comparison of different approaches
of interdental oral hygiene: interdemtal brushes versus dental floss. J Periodontology  1998;69:759-64.

Gjermo P, Flétra L. The effect of different methods of interdental cleaning. J Periodont Res
1970;5:230-236.

Bergenholtz A, Bjorne A, Vikstrom B. The plaque-removing ability of some common interdental aids, An

intraindividual study. J Clin Periodontol 1974;1;160-5.



24.

25.

26.

27.

28.

29.

Kiger RD, Nylund K, Feller RP. A comparison of proximal plaque removal using floss and interdental
brushes. J Clin Periodontol 1991;18:681-4.

Tkatama M, Watanabe T, Iesaki S. Studies on the nutritional status of the elderly. The Kitakanto Medical
Journal 1995;45: 307-19.

Shirasaki S. Relation between participation in annual health examinations and mortality rate over a 5-year

period. Japanese Society of Public Health 1996;43:286-98.

Ishii T, Momose Y, Esaki H, Une H. A prospective study on the relation ship between body mass index and

mortality in middie-aged and elderly people in Japan. Japanese Society of Public Health 1998;45:27-34.

Landi F, Zuecala G, Gambassi G, Incalzi RA, Manigrasso L, Pagano F, et al.. Body mass index and
mortality among older people living in the community. ] Am Geriatr Soc 1999;47:1072-6.

Allison DB, Gallagher D, Heo M, Pi-Sunyer FX, Heymsfield SB. Body mass index and all-cause mortality
among people age 70 and over: the Longitudinal Study of Aging. Int J Obes 1997;21:424-31.



_Mﬁ%%%®®®%%010t%Té
WHTRE —1HEBROBR -



B EMTREE AR B

. HRTEREA PR 12 FEE MR S e ¥

[ A O ORERIE L 20 ERKEBOBRIC >V TORETIE)

. IERGAMEL TOREREOEOER ) R/ IZMT ARENEE - FFERORKR — |

. MR AE - R, TEHE0, BEML. BHEAER

B RKF W EE I 5

. WFFEERY :

LHENOEESHEIEE OELZA ST 57-5DIC 1998 E L v HiBH - EE
TH 70 mEEEARRE TR LARBRECY 7 LeMvT, oLy 2y
R D HETRR A A A L7,

ARTIHH, N—=ATFA L R/ELFOIFEROBEREZHWT, 70 EkE 2B 5
WOMKBEDOERESL VA ZERIZOWTHRET S,

. WFE

1998 FEEICHBNEED 70 BEEE 599 A& MBI =2 T 1 LR EITV, |
FERICBHFAEXITo7, HFAREE. BFREOCSRED I HN— X T A VIR
BT OBBERELIR 4494 (B 2314, K28%) THA,

ARETE B, DIREERE (DIEARE, WEEESH. BKE8H. OEMERER ).
BEHERRE (MEECFERE., BEE, RHONELRE) . EMERT CRiEEy.
BB, (REEITEY, SHIT®HLR L) Tha,

SHTE. ETRGEEOS— R T A O NEEPRIR,. & | ERIT BT A EOE ko
HEELEEREROSMEM~T, KT, FAEBM P IHLEE LA (EXRGH)
LEEDRp oA (BEG)) R T, N—2T7 A U IRIT 28 A7 ES
7o AEFCHE L, F, WEMTOSI LTV, N2 T A RO R EERY
WA TR A B LT,

. FREER - B

N—=RATA VEHIBT DR EEO— NEHHREHREIT 192 & (B 195 K, &
188 &) Th-i-,
|ERIZBITSHEEWEIT. 2 T4 (152%) Thol, — AEHELEK
. AR REETIL027 A, BROBIZBTT DL 165K TH7-,
N 2T CBEOEREEOEROFEL OB OWT Y v REF AT o
B, ERHEOEET, LTOMMEEZALTCWAEATZLTEN-T- -
SM-LB E# &0
- AR EE AL
WA DML



NEIRHE S A
BEEBE (BEo)
2 %
BMI 7 B Lo
—ABLL
BMEHEDNRBLERATH
| EfICB T AHEEEOBET 122 AT, HHA THELREFERILET 142 %
Thole, N—RAT A VHRIBTDEREROREAINCELERE HEI 5 & RLE S,
PEEEEOEREN G T, £, HEREOEVELEEMEOEREF L&
et
UASBERIZETAERE, BEEHMS 1 EMEEC, ABETEHEL TW
HROERTHLID, ENLEREIET AT, S LICEBYIE A& L CHEMA S
HraxiTHOorERHD, AFER, sidLizs icnEl2H50BELRETLI - L5
FERMELTCWALY, EROFECIERINTHD D - FEREO Y 2 7 BN
Mz T, SEEENREENTEEEDOL S 22HNERICOWT LS T4 LA
FHETH D,

. k&

1998 EFICHIEHESD 70 REEHE 599 L2 /MBIN—AT A4 U2 EITV,
ERIGBEHREZTo7, 1 ¥RIIBTIEELGHFL, 2EFET744 (152%) T—
NEHEE T, SRR TR 02T R TH o1, BEREFOHISIE, SM-LB
BENL . EERENAED, KEABREY, EEEASEY, BFHEEMEG (Bt
DF). BEEEE, BMI D&, —ABSL, BMEEDVRBLESTNAL,

TEh T,

. BFTRRE R
5 SCHIR Y



20001059

P.95-90 (1 st/ HEE(ZIBEIN-B/XERYETOTTRROIFITER
BEOFTICETI—BERIZFISRIIIEN,

[FFRREROATICET S5 —RR

HOFREND 0 EESHREOEOBEIRVICHETLHHHRE
RiEH— FHESBM EBRAL BHEFX
AAERETEHR 2001FE1BE 61(1) ARl P.113-115



