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Abstract

This study has been conducted with continuous dental hygiene
education for primary school pupils for five years from 1997 through 2001,
following the survey on primary school pupils’ recognition on dental
hygiene education and their permanent dental health capacity. Comparative
analysis of data obtained during the survey period revealed the following:
Approx 70.77% of the examinees have experienced decay missing feeling
(DMF) in the year 2001, suggesting a good effectiveness of dental hygiene
education, compared with 92.1% of DMF rate in 1997. It has been found
that pupils’ knowledge and recognition on dental hygiene management
were improved, as well as enhancement of their eating habits and
consciousness. Comparative analysis of annual DMF showed that rates of
FT and DT, and DMFT index were found to decrease every year,
indicating a improved dental health capacity. Grade level analysis revealed
that DMFT index and DT rate were found to decrease every year during
the survey period. DMF rate more significantly increased in a higher
grade in 2001 than 1997. There was no difference in DMF rate between
grades of primary school in 1997. However, in the year 2001 approx 10%
of DMF rate increased in a higher grade.

In comparison between men and women, higher level of plaque was
observed in men, suggesting lower level of peridontal health in men than
women. Besides, men was found to have higher rates of oral and
periodontal disease. Even though the average numbers of men who

experienced caries of permanent teeth are less than women, rate of caries



permanent teeth is higher. Besides, men were revealed to be careless to
take a treatment of caries teeth.

The occurrence frequency of plague was in proportional to age, and
periodontal health was also to the prevalence of plaque. As people get
older, the rate of caries permanent teeth also decreased.

Analysis of the rate of bleeding and pocket depth demonstrated that when
the occurrence frequency of plague was lower than 109, the rate of
bleeding was 15% and pocket depth was 3.67/mm. But when the
occurrence rate of plaque was 90~100%, the rate of bleeding was 48.68%,
and pocket depth was 3.93mm.

The average number of caries permanent teeth was 6.30 when the
prevalence of plague was lower than 10%. it was 8.02 when 70~80%.
This meant that the prevalence of plaque was proportional to numbers of
caries permanent teeth, while the rate of treated permanent teeth was
inversely proportional.

In comparison between the disabled and normal person, the disabled were
found to experience higher level of prevalence of plaque than the normal,
while the former had lower level of prevalence of peridontal health than
the latter.

To investigate bacterial community distributed in orals of the disabled
and/or the normal, 16S rDNA clonal library was constructed using the 16S
rDNA PCR products by PCR. The comparative analysis of ARDRA
pattern and 16S rDNA sequences of the selected clones revealed very
diverse RFLP patterns ranging from 11 ~ 24 types among 51 ~84 clones
from orals of the examined age levels. In plaques from the disabled and

the normal, 20 ~ 25 RFLP types from 92 ~ 129 clones were observed.



Based on these results, clones with different RFLP types were selected
and used for sequence determination.

Age-level analysis revealed bacteria belonging to nine groups;, Y
-Proteobacter occupied 39% of total clones examined, Firmicutes 25%,
Bacteroidetes 109, Flavobacteria 7%, Fusobacteria 796, B-Proteobacter 5%,
Acinobacteria 2%, e-Proteobacter 2%. The genera, Pseudomonas and
Rhanella belonging to y-Proteobacter dominated at all the ages. Genera,
Abiotrophia, Gemella, Selenomonas, Solobacterium, Peptostreptococcus,
Streptococcus, and Veillonella among Firmicutes were occurred. Notably
genera Gemella and Abiotrophia were occurred only in the group ranging
from age 21 to 30. In Bacteroidetes Bacteroides, Capnocytophaga,
Porphyromonas, Prevotella, and Prevotella dominated. The group
Flavobacteria was occurred only in the age levels ranging from 6 to 10 at
the high frequency. Fusobacterium and Leptotrichia belonging to
Fusobacteria were occurred at the diverse age levels.

In the investigation for bacterial distribution according to peridontal
conditions of the disabled and the normal, Firmicutes dominantly occurred
at the 47% frequency of total clones. Besides, Fusobacteria were occurred
at the frequency of 13%, y-Proteobacter 12%, Bacteroidetes 10%,
Spirochetes 426, B-Proteobacter 3%, e-Proteobacter 3%, Phylum TM7 2%,
Acinobacteria 1%.

Among Firmicutes, genera Dialister, Eubacterium, Gemella, Megasphaera,
Selenomonas, Peptostreptococcus, Streptococcus, Veillonella were found.
Genera Eubacteriu and Streptococcus were found in both of the disabled
and the normal at relatively high frequency.

The genera Fusobacterium and Leptotrichia were found among



Fusobacteria, It is noticeable that genus Fusobacterium dominantly
occurred in the disabled, while Leptotrichia in the normal. Among
Bacteroidetes genera Bacteroides, Capnocytophaga, and Prevotella were
found, but they were not found in the healthy peridontal of the disabled.
Genera Neisserria of [B-Proteobacteria and Camphylobacter of ¢
-Proteobacteria were only found in the normal persons. Genera
Haemophillus, Pseudomonas, Kluyvera, Janthinobacterium among Y
-Proteobacteria were found only in the disabled, while Stentrophomnas
was only occurred in the plaque of the normal persons. In Actinobacteria,
only Corynebacterium was found in the normal persons with peridontal
disease. Among Spirochetes only Treponema were found in both of the
disabled and the normal. Phlyum TM7 was also occurred at very low
frequency.

This study provided basic data on bacterial distribution in orals and their
shift under conditions of oral environments. However, in oder to
understand interaction between oral bacteria and oral diseases as well as
shift of bacterial community under specific oral conditions, extensive and

intensive study through long-term observation is considered to be needed.

Key words : Jeju population, Oral hygiene, DMFT index, DMF, DT, FT,
Caries, Plague, ARDRA, 16S rDNA,
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a2

23.1. 859 Al ddd 72 FABEE

ZAF Ol Rte] dwkd 54 AFdldAl 5449 (329%) 9] shA R X = 4%

o] 41.18%(36.8%), 53Fd o] 30.88%(31.0%), 63Fd o] 27.94%(32.2%)°] %l o1
2 A &0 70.77%(92.1%) = EFSET
CAARE vl A 70.77% (92.1%) % VFEF 20016l 70.77% = 1997 €]
92.8% KTt vrA UEltom® e AuA=s}t AE T

aga Ao e GF A AT EE F93% 2olrt gl shdel
2 GFAAAH e Aolol uigh AHEA A3 F=12072 1% 9 ¢l
A Felgk zbol7b ATk (p < 0.01).

= 43hd el 60.71% (86.77%), 53 el 72.61% (92.15%), 63d o] 83.55%
(98.11%)= ddo] ngAAFH JFAFAAE ] =& o2 e
SAADGTFAAF] Aolo] g iR A
F=1376°.% 1% frolFFellAl foldk Atol7k AT (p < 0.01).
43hd 242 (2.67), 53 253 (2.88), 63hde] 3.80 (4.51)& e gAY

o shde] we

A<

-

% w7 ehges 4 5 Ak (p <00D).

shdo] we SAGTA Lol YolNE F8RE 1%FelFEAN frol
Aol & Bt 48hd 25.00%, 58 33.79%, 68\do] 41.92% = eV 118}
5% $Ag o] A Yekon, AN GTEA &ol @ shdw fel
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Table 2-1. Sex and grades—based survey on relationship of pupils’ DMF,

DT, FT rate and DMFT index

No. of
DMF" rate DMFT" DT rate FT" rate
Group examined

(%) index (%) (%)
persons
Sex

males 259 71.04 2.67 33.09 34.70
females 285 70.52 3.00 31.86 37.45
Lk 0.13 -1.42 0.36 -0.77

Grade
Graded 224 60.71 2.42 25.00 33.12
Gradeb 168 72.61 2.93 33.79 36.65
Grade6 152 83.55 3.80 41.92 40.04
Fgt 12.07° 13.76™ 8.32" 1.27
Total 544 70.77 2.84 32.45 36.14

* . DMF : decayed missing filled, DMFT : decayed missing filled tooth,
DT : decayed tooth, FT : filled tooth,
% 1 p < 0.01
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248 %, PAREITAAS, $HAGTAL, A
A G TA &> 242 70.40% (95.23%), 2.80 (3.42), 26.58% (38.29%), 40.87%
(57.32%)= vEbwta, A2 skx] xg A9 70.88% (91.83%), 2.85 (3.30),
34.20% (49.96%), 34.73% (48.75%)%2 UYEFOo™, FAHEF X AHo|
“Ao’E 71.52%  (47.63%), 2.86% (3.43%), 32.90% (47.63)%, 36.23%
(50.48%)= YERAL, ‘gt 71.33%  (91.66%), 256 (3.43), 34.66%
(47.63%), 35.11 % (50.48%)= YEpyttt. AW A= #efld], &A= A

HATE A, FARER FFAEE, dube AEAY S wE 474

T EASRGo FolF Aok EhbA 2RAT, A&W Yol BE

oJgk ZFol7k U (p < 0.05 ).

= A 99 AWM AF, FAETE 64.70% (91.83%), ¢+ B AL T
AAF 238 (310), 2D TAE 2254% (46.22%), A AT &S 4044 %
(63.01%) To= Yegoernz FFEA [ i i = o B |
Add W FAALEF = e .

-
fy
O
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Table 2-2. Pupils’ knowledge on dental health and rates of DMF, DT,
FT and DMFT index

No. of
) i DMF rate DMFT DT rate FT rate
Variant examined .
(%) index (%) (%)
persons
AAAREEE Q12
okt 125 70.40 2.80 26.58 40.87
2Eat 419 70.88 2.85 34.20 34.73
tak -0.10 -0.18 -1.86 1.45
AT At
AlA
A 309 71.52 2.86 32.90 36.23
ATk 235 69.78 2.81 31.84 36.03
gk 0.44 0.21 0.30 0.05
FREET} gEx)2)
Sl
o 394 70.55 2.95 31.60 36.54
oly 2 150 71.33 2.56 34.66 35.11
gk -0.18 1.51 -0.79 0.36
AZIA ggke %]
PP A3 &
Ao} 2o 3 150 75.33 2.78 36.01 38.22
&ML A0 &
FopP 7 A 103 70.87 2.83 38.40 30.75
&P Ha &
Ao} 2o 3 247 68.42 2.95 29.32 36.96
A&t Ao &
FopPt 7 A 44 68.18 2.47 23.93 37.14
F%k 0.77 0.42 2.30 0.74
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Table 2-3. Data on Pupils’ dental hygiene management and rates
of DMF, DT, FT and DMFT index

. No-of " DMF rate DMPT DT rate FT rate
Variant examined ]
(%) index (%) (%)
persons
A& A7) E B
v o 3 5% 3 234 68.37 3.02 31.99 34.78
o, A4 2 124 70.16 2.82 30.85 36.96
ol & ) A 167 75.44 2.71 34.12 39.16
7RG ) 71E Sk 19 63.15 1.94 33.68 21.05
F&k 0.99 1.14 0.18 1.23
A& 7Y
%) o} 160 70.00 2.96 33.75 33.99
A& 15 73.33 2.00 38.88 34.44
2 o}, 9l &, 3] 282 68.08 2.74 31.06 35.31
U ot 87 80.45 3.08 33.42 43.10
Fk 1.68 0.93 0.31 1.00
A& Wy
o ek 128 62.50 2.62 31.55 29.76
SO 45 80.00 3.11 39.49 36.55
9,0k, ek 201 74.12 3.03 35.03 36.38
34 85 64.70 2.38 22.54 40.44
g2glo] A 85 76.47 3.04 33.86 40.69
Fk 253" 1.28 1.88 1.24
A& B
A& A= 410 71.95 2.80 34.86 34.95
5ol #& 101 68.31 3.18 25.24 42.48
iR aS nisl) 12 58.33 225 20.41 3791
A&v 7t ol & 21 66.66 2.38 26.81 27.94
F&k 0.54 0.97 2.07 1.18
ARgBRE XA
a7 21 61.90 257 23.01 37.30
) of 397 70.27 2.89 30.53 37.65
B2 of 126 73.80 2.74 40.04 31.20
F&k 0.70 0.25 3.28" 1.16
* 1 p < 0.05
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AR, BaEs He Wl Folets &4 o BT fold A
ol7b file, Aok S g AAF A= o7k “opj 7] i
YT AF-AEP Aolol Wk ZAREA At = 274 1% Fol gl A
frolgt Zpol7k Mk S fe’= A A&l 61.36% (88.17%), “oF
YR 7378% (93.61%)% VERY Az $-2F fide] o] & S gl
= 7 A FFe] B2 AAFE AASH e W g Wol WA
Ao et (p < 0.00).

Lok Aok AAE A% AT A A “of"e} “ofu ol mE AAFT
A& zpolol] thdk BAMEA A} =-2212 5% FoFFolA Fod o]
7k AT
‘o= AA G THFo] 20.22% (52.98%), “obH 27 38.36% (47.96%)% LIEF
sk (p < 0.05).

HAR, GASE A PR GTASAFEL] W F &L B

mlo
o
©,

e 66.26% (91.73%) 0% 7hd S9HA ey A&Ede T84
3, “Fatee] = uE Wx FEgr 9 gwe 49 6844 % (85.45%)
2 Ul AR fglow oe] W et A9 7615% (9184 %)% 7}
A o uebidth Eolats Sl AxE Fol U AT FTASHY
&2 58.82% (95.65%)% 7Hg SHA YERS Al YA = = A YERR T

F=582% 1% frelaolld el zpol7h glith. =, “Frlq o= A5 e
o sEd A ATASAABEL 6013% (80.28%), “obF wiwr W)
75.21% (91.88%), “F-A A 7kx ¥t 7} 83.33% (91.88%)°lwl, 77
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Table 2-4. Relationship of pupils’ eating habits and rates of DMF,

DT, FT and DMFT index

_19_

No. of
) ) DMF rate DMFT DT rate FT rate
Variant examined .
(%) index (%) (%)
persons
Ko7k $1et
TRFA
o 132 61.36 2.62 30.28 29.22
o 412 73.78 291 33.14 38.36
tak -2.74™ -1.05 -0.71 -2.21"
R Bk S HE
R
Qo o
meg 130 76.15 3.04 33.17 41.10
B we ¥
*F _ v 83 66.26 2.63 34.60 28.05
23}
2" Hev 106 72.64 2.99 29.11 40.89
Al § wi=
wgerr) 225 68.44 2.73 32.80 34.03
Fat 1.13 0.61 0.34 2.34
oIl &2
715 okt 124 75.80 2.89 37.40 35.91
Aans Folstt 34 58.82 1.94 35.11 22.38
TIF HE 306 70.26 2.88 32.57 35.58
e, TRE
Zolait 80 70.00 3.01 23.16 4452
F3t 1.31 1.39 2.10 2.36
*: p < 005 =*xx p < 0.01
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Table 2-5. Relationship of pupils’ behaviors for dental health and rates

of DMF, DT, FT and DMFT index

No.of  hMF rate DMFT DT rate  FT rate
Variant examined _
DErsons (%) index (%) (%)

TR 2 A=

F714 A& 81 69.13 2.81 23.42 43.55

ohE )

o 351 75.21 3.07 35.65 37.72

el 71X

;;;31 P 18 83.33 272 5635 25.86

T 94 53.19 202 23.68 25.83
A A 5

Fk 6.47" 3827 5827 3.36
FHRANE e
zk

= 457 70.24 2.83 32.24 35.85

gl 87 73.56 2.91 33.53 37.69

t3k -0.62 -0.28 0.27 -0.38
AERS] T/

Reg$ A 282 71.63 296 3149 37.58

A= 182 68.13 2.68 32.63 34.40

whwkg) 7 10 80.00 2.80 3875 37.50

ARUTE = 70 72.85 2.80 3491 34.69

F3k 0.42 0.38 0.22 0.25
A& 85, A 5 FRABEE

o 424 69.57 2.83 32.26 35.21

ol e 120 75.00 2.87 33.10 39.44

t%k -1.15 -0.13 -0.20 -0.98

¥ p <005 === p <0.01
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Ango] #EE JFAAAIEE
(2001) 8 =2 vehyaxl skl
AR PR vael A FFA A AES 70.77%
(92.09%), -4 4P I THNAFE 2.823.33), $-29 T2 &2 3245% (49.36%),
22T &8 36.14% (49.16%) = veEgrom® 2001 (1997d) A2 H]
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Fig. 2-2.= dshdel wa& A= A4 3dd &AM 43d2 60.71%
(86.77%), 53hd & 72.61% (92.15%), 63t 83.55% (98.11%)= HEFLE 1997

92.
dEelt shdd 9FNSHFYE Aok Yo 2001d = shdel F

b EeE oF 10% A= S7F FAZ YEst
Fig 2-3.2 shdel @& A= $AFFGFAAAFANA 242 (267), 5%
W2 253 (2.88), 63hd- 451 (3.8)&2 HERY 1997 3 2001 9] 4,58 ol =
B @G TAA T SA e ZFolZt glolowt 6shdol X A4EH DT

7b =7 HEs G

>
>

2.3.6. AR AwtE EAO g 28 &FH AFE FHXA
2 A H &
AR Aud SAe Aeel 1209 (UHel 501E)S HhAoE o

Toder e dExe] A9 ey AFd FAHA H AHeE
48.27%, 4.30mm 70.31% (44.37%, 3.78mm, 60.82%)°]iL, A= 47.89%,
4.06mm, 54.03% (43.46%, 3.77mm, 51.71%)2 Zd&3 A" &o] Feflo]
Alag] A vEbston o] Zpolm= EAE o ARG ofgh = UERsE
i, 20+ 5747%, 3.87mm, 72.11% (44.07%, 3.84mm, 57.87%), 30th+=
59.88%, 4.25mm, 66.02% (46.21%, 4.21mm, 59.94%), 40t o] 63.12%,
4.78mm, 69.80% (45.05%, 4.42mm, 63.70%)% et R R Aukel2 Aol

¥24% w7 vegol g e 2007t 4 B vhebe
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Fig. 2-1. Comparative analysis of rates DMF, DT, FT and DMFT index,
before (1997) and after (2001) dental education.
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Fig. 2-2. DMF rate (%) based on grade level before (1997) and after
(2001) dental education.
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Fig. 2-3. DMFT index based on grade level before (1997)
and after (2001) dental education.
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Table 2-6. Sex and ages-based survey on relationship of disable patients’

bleeding rate and pocket depth and plaque rate

No. of Bleeding Pocket
) Plaque rate
Group examined rate depth (%)
persons (%) (mm) ’
Sex
Males 78 48.27 4.30 70.31
Females 42 47.89 4.05 54.03
Ages
20 56 57.47 3.87 77.11
30 38 59.88 4.25 66.02
40 17 63.12 4.78 69.80
50 9 55.83 4.33 59.04

_26_



A8E 976% (9957%), $H4ABATAASE 906 (806)0]L ¢4 TA&
52.09% (48.30%), AAATAE 4118% (43.24%), AR TH &L 813%

[e)

=
FrAES 1 dEdFE =4 vEEen 200 9.05% (6.92%), 30t
14.76% (14.70%), 40t 14.76% = (23.10%), &i<l 50+ 30.04%= 7Hg =
Al e

2.3.8. 2AHAL S 7R 4 R AHA nE €EHF AT
S4X R A" &
ol (dRiehe] A¢ XNAE o= AR A 2883 AFE 33
A 2 A E & 3896%, 3.97mm, 58.88% (43.49%, 3.68mm, 56.84%)7 T =i
AFE68.01%, 4.99mm, 71.03% (44.15%, 3.78mm, 56.24%)% U E AHel9]
A el Apel7h gilon Aelle] Aew AdE dAe= Abge] A
FE7F A HEb Fol @k Zel 7k hdv

AEe] FRAA oS AL AGHe AP 2AS, AFY 44

A B & 44.71% 4.51mm, 61.03% (40.94%, 3.75mm, 54.49%) =A] 7} A
LB AL BEo] 7HE A WERR
A& WA 7] A Akl 123470 del wE Ed&, AFd S8, A

Bl &oll A 17098 43.52%, 3.68mm, 55.78%, 27192 42.44%, 3.72mm, 56.24%
ol 37H¥ 2 46.08%, 3.92mm, 57.02% % e} Fo g ztolr7t gl oy A
ofdel A 123704E Feldt Apol7h glol uEbtAw 47hd o] el A
18.16%, 3.71mm, 71.98% (45.64%, 3.62mm, 57.70%)% UEY =d& A
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A S A ekt EAel A e 7HE A WERE T

o

R

ojFAIZNE AFEFTI tEd Ade] EdE, AFd SA4A, AH

’

&
50.29%, 3.96mm, 69.03% (44.65%, 3.76mm, 56.93%)= A}-&3tA] &+ A

e

U 882 Aoll(drteol A 5 A UEE

A4S gt A g AFT SA4A L AHES 48.99%, 4.99mm,
70.98% (45.23%, 3.78mm, 62.14%), FAS A &= Abgrol 40.14%,
372mm, 64.19% (42.96%, 3.73mm, 52.60) 2.2 et AWl Ae= =4
&3 AFE FAAE= T Zol7t glley A& FAATE 10% o)

=7 vEbs
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Table 2-7. Sex and ages-based survey on relationship of disable patients’

rates of DMF, DT, FT and DMFT index

No. of examined DMF rate DMFET DT rate FT rate MT rate

roup persons (%) index (%) (%) (%)
Sex
Males 78 99.80 812 6576 3209 708
Female 42 99.76 9.06 5209 4118 813
Ages
20 56 10000 902  59.18 3901  9.05
30 38 99.87 878 5841 3181  11.89
40 17 10000 851 5109 2689 1476
50 9 99.02 809 5377 2911 3004
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Table 2-8. Relationship of patients’ behaviors for dental health and

bleeding rate and pocket depth and plaque

No. of ) Pocket
Variant examined Bleeding rate depth Plaque rate
(%) (%)
persons (mm)
2 A e ¢l
Sla=s 13 38.96 3.97 58.88
Rar 107 63.01 4.99 71.03
A& T
Foeld A 36 44.71 4.51 61.03
HE 8 49.08 4.84 66.81
wutgk A 6 38.01 4.19 67.19
A& 3HA] 7]
1714 26 46.81 3.79 63.11
2714 45 49.08 391 67.85
3784 26 41.62 3.99 69.48
4704 23 18.16 3.71 71.98
o] A1 H ] AR
AH&-3F (6 50.29 3.96 69.03
Alg-ekg 45 47.01 397 69.19
=4
Ela=s 52 48.99 4.99 70.98
kgt 68 40.14 3.72 64.19
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2.3.9. ZAIAALY FAED 94 2 dEHd OE $AEIE
Abghe] R A A

(100%), 9.81 (7.93)01A 3L, H2&= Abghe 100% (99.43%), 9.88 (7.44%)=
o Aozt AW AL, AANAE, FAALAME ol
58.19%, 51.18%, 8.94% (50.14%, 42.61%, 7.25%)% Ebska, REE= AlgS
63.02%, 49.91%, 9.88% (57%, 34.48%, 6.95%)= eI} 938 o]z e}

A% of

rr

st
AL TR FEHR AES AREshs AR 99.17% (98.99%), 10.71

(8.16)0] 11, HFL2 99.97% (99.74%), 9.10 (7.51,) G=sk A2 100% (100%),
876 (6410191, A& WA ATASAZAEE 2490 100%
(98.85%), LF1 7] 100%0]1 A, A 4@A TAASE 1749 9.88 (7.49) 274%
9.19 (7.49) %31, 371€-29.88 (7.89), 4714 o]d2 9.61 (7.46)= eI} ot
Aol glgith

NFEANE AeatE A% TASAAAL, $AADGTAAS,
TA &, AXGTA &, FAGFAELS 99.29%, 9.18, 59.82%, 35.52%, 8.01%
(99.29%, 7.79, 57.82%, 33.52%, 7.95%) = UEls AFE &= A= 100%,
9.77, 57.18%, 40.02%, 6.83% (100%, 7.34, 51.18%, 42.94%, 5.88%)% L}E}E
oma AMgEE Abgto] $AAE& AAR g = VD AAA &L
Gl uheb

A A= 99.73%, 9.71 (99.53%, 7.51), 3FA &= AFES 99.81%,
9.61 (99.66%, 7.65)% 2|3k =Fol= QU

103

-{o

2.3.10. 7270 AEE R A & €&

:—L
Y
of-

Ay Aol A A4S FUE, AFYSAA, AU 847%,
3.98mm, 59.44 (41.38%, 3.71mm, 57.70)% &} Aol gle AeE
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56.14%, 4.51mm, 68.10% (44.42%, 3.76mm, 56.39%)= et ARkl 45
= frold Ael7k Ao Zeidle] A= Aol d= A5 A=
= WERR

245 Aol A+ A5 44.31%, 35lmm, 55.01%  (45.81%, 4.06mm,
61.98%), §l+ Ab#E2 59.04%, 4.77mm, 62.38% (43.55%, 3.70mm, 55.60%)=
LERY olijle] B9 2AY S 3 Aol FAdstA AR =T =A UEs
o AWkl Agol= 2AY Aol = Abgel e3lE Sl A=Y
SA YERS T

&2 Sl oF P AEHss Ade =88, AF

B &2 48.81%, 4.55mm, 69.03% (43.19%, 3.63mm, 61.44), 2% &}= Abgh
46.25%, 4.10mm, 67.88% (43.15%, 3.80mm, 56.09 ), 3% o}= AbgH2 41.11%,
3.98mm, 62.03% (45.71%, 3.66mm, 55.87)= Z}Z} LFERRLTH

S7 &4 950 A5 447 BeEs 883 Augo] A vehuh

N

A AspbgE Aol Ak Awel $449%, $4ZIGTAAE, 4
A&, AXAE, FAAE Fo] 100%, 9.81, 51.33%, 55.40%, 13.27% (100%,
8.85, 40.33%, 49.40%, 1027%)= tEbwkar, Aol gle A5 99.82%,
8.36, 63.09%, 50.99%, 8.54% (99.51%, 7.32, 58.01%, 35.15%, 6.35%)= L}E}LE

AREle] Afol= e Aol e Bl A= =4 dEis oy el

61.18%, 48.91%, 16.39% (44.515, 42.16%, 13.33%)°]1L, X Hu AEo] &
45 63.09%, 5.99%, 854% (56.88%, 36.80%, 5.84% )= YEY ol A X
A& FAAEo] EA JEb ARkl A& Wu AXX &3 4
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Table 2-9. Relationship of disable patients’ behaviors for dental health
and rates of DMF, DT, FT and DMFT index

No. of examined DMF rate DMFT DT rate FT rate MT rate

Variant persons 9 index ) (%) (%)
22 0] 914

) 13 9956 981 5819  5L18 894

v e 107 10000 988 6302 4991 988
A%l £

pEe A 36 917 1071 5934 4800 717

nE 78 997 910 6298  AL7l 899

s g 4 6 10000 876 6411 3644 907

3 & LA 7]

1784 26 99.97 9.88 59.11 39.88 8.05
274 45 100.00 9.19 57.88 40.02 8.77
374 26 100.00 9.88 58.91 44.11 7.39
4714 23 100.00 9.61 60.23 3791 711

oA el Mg

A& 75 99.29 9.18 59.82 35.52 8.01

Ab-g-2tgt 45 100.00 9.77 57.18 40.02 6.83
il

Elass 52 99.73 9.71 58.09 36.55 7.88

s, 68 99.81 9.61 53.28 40.91 9.11
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Table 2-10. Dental hygiene and management related to bleeding

rate and pocket depth and plaque

No. of Bleeding
] ) Pocket Plaque rate
Variant examined rate
(mm) (%)
persons (%)
A A0 e A9
A 34 48.47 3.98 59.44
= 86 56.14 451 68.10
A9 A
ATk 58 44.31 3.51 55.10
ATt 62 59.04 477 62.38
st A& sl
19 22 48.81 455 69.03
2 38 46.25 4.01 67.88
3 36 41.11 3.98 62.03
3 o] 24 36.75 3.75 59.02
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2.3.12. A& AAd 28 AFE SAHA

A&l dwstol FE&3 AFd FHA= AHEC] 10%°]std
17.18%, 3.77mm (15%, 3.67mm)°]il, 10~29%<% W 39.73%, 3.91mm
(36.10%, 3.70mm), 30~49%Lw 44.55% 3.95mm (39.91%, 3.62mm), 50~
69% L 48.19%, 4.0lmm (47.66% 3.81mm), 70~89% A 51.01%, 4.63mm
(43.37%, 3.93mm,) 90~100%<% = 53.33%, 4.91mm (48.68%, 3.93mm)= L}E}
U A el =255 28982 = Uewa A5 SAAE 2A UE

o,

2.3.13. AH & A&#d FHEE=

A& ddstol $AAR GTAAGFE AHE 10% olstd # 7.81
(6.30), 10~29%<% = 811 (7.54), 30~49% u 841 (7.30), 50~69% L wj
898 (7.74), 70~89%<¥ w 9.01 (8.02), 90~100%<¥ i 9.41 (7.63)= ‘et
A go] =e5E AL TAATE =A HEsE T
BAAES A& 10% olstd = 0.09 (0.00), 10~29%Y w 4.87 (3.94), 3
0~49%% = 10.88 (9.14), 50~69%<4 = 9.82 (7.47), 90~100%<L = 8.48
(78.30) YEY A B &0 =& FAAE] =A YEEH.
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Table 2-11. Dental hygiene management related to rates of

DMF, DT, FT and DMFT index

Vartant ei;izid DMF rate. DMFT DT rate FT rate MT rate
persons (%) index (%) (%) (%)

A AByE 2 Y

= 34 100.00 9.81 5133 5540 1327

ok 86 99.82 8.36 6309 5099 854
A4 34

= 58 100.00 8.81 6118 4891  16.39

gk 62 99.83 8.19 50.77 3911  7.48
S Aed A%

14 22 100.00 7.79 4481 4100 588

2 38 99.49 8.01 4109 3884 795

3 36 99.04 8.62 39.79 3791 981

39 o4 24 100.00 8.44 4266 3677 722
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Table 2-12. Plaque rate related to bleeding rate and pocket depth

No. of

Plaque rate ) Bleeding rate Pocket depth
examined
(%) (%) (mm)

persons

10 o]3}h 7 17.18 3.77

10~29 38 39.73 391

30~49 41 44.55 3.95

50~69 18 48.19 4.01

70~89 9 51.01 4.63

90~100 7 53.33 491
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Table 2-13. Plaque rate related to rates of DMF, DT, FT and DMFT

index

Plaque rate No.of  DMF rate DMFT DT rate FT rate MT rate

examined
(%) Dersons (%) index (%) (%) (%)
10 o] 3} 7 100.00 7.81 79.11 27.91 0.09
10~29 38 100.00 3.11 55.01 51.91 4.87
30~49 41 99.89 8.41 58.15 41.44 10.88
50~69 18 100.00 8.98 60.88 39.99 9.82
70~89 9 100.00 9.01 62.11 38.11 6.13
90~100 ji 100.00 941 63.22 31.08 8.48
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ol AW, shdw RS AAE RO Ao 2 TS AYL
e fold Aol sl
shdo] W TR SAAAL] Aold U ALY Ay F-1207%

1% freasdA F9& o7k AJdd (p < 001). = 43d 60.71%

(86.77%), 53 72.61% (92.15%), 63td 83.55% (98.11%)% dhdo] ishddd

T5 GTAFAAT] =& AR YEWTh

shdo] e JFXSAA PN FAEANE S BE AFFPo] flE 19973

TolE Fodt Aolrb flo] BF =l vERgey 2001 el = 1997d Btk

AAAORE 10% o] A ety S22 e AR Shd i vl ale] A
ok

E o] FAHEEE o 10 % ol 37 FAZ ekt

o

o® yey u shddsE A Uiy (p <0.0D).
19972 2001 9] 4, 53hdol= B A TAA T EA et Aol 7t
gl ot 6shdol A A A F7F =A dErsth o] d A4S X ok S0l

Shdo] E A28 YA E F=832% 1% SoFFoA] 893
Aol 2 Byt 48hd 25.00%, 53d 33.79%, 638 o] 41.92%= ‘e 318
;I_‘L

A3 A&l BA depton], AAGFA &l @ shad



ZFol7F ek (p < 0.05 ).

ki3

ol

W F=253% 5% frolgFellA

3N A
A9+ 238 (3.10), ¢

I

(0]

,;L

%
40.44

A3 & 64.70% (91.83%), 273

o

=
-

[0}

[ele)
=

99 -4
AZET A deten

22.54% (46.22%), A%

)7 &

O
ek

(63.01%)=A F-7ael7t =nt=A

4o
<
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(1996)2 gFal+-

2 7

o] A X e

[e)
gHER
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AEmol A AR Aol A T

192
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file)
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3} A

(93.61%)= et HAp7E <Al

e (p < 0.01).

o=
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o

ol

66.26% (91.73%) .= 7} WA e A

” -
.

A e d 735 68.44% (85.45%) =

A GEREAIRE 9o o] W e ASs 76.15% (91.84 %)= 71

ofg
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= 9
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=7 et ol e A%
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BEde] s & F UM AEn AN 1, 2, /A= e
g Apolzb ot A o] Aol A 18.16%, 3.71mm, 71.98% (45.64%,

=g A Solxa AdEeL = e
ST ol @2 AEnAA 77 mojel wel A&o] WMEEY SuhE
o2 AEAGe] HA fotd EdEo]l Wi AHE] 2 d¥er o

H
=]
Butn AzEn pgadaed A&aaAslvt e Fade & & 9

%
3 4 tH(Johnson et al, 1994; Genco et al, 1998; Grossi et al, 1994; Preber
et al, 1995; Renvert et al, 1998; Stoltenberg et al, 1993). T3+ FA=}e]
A5 T Srell Holdle Ya'o] AWs AR shr] wiel M F <At
Hlgke] Uai®l B E7) mobx 7] wjitoleta Azt

AR PR A B AEe] mE AT A ‘X <
A A SANg HAAE, AAX&o| 5819%, 51.18%, 894% (50.14%,
42.61%, 7.25%)= YEMSEI, RE2+ A 63.02%, 49.91%, 9.88% (57%,
34.48%, 6.95%)= UWEY AR oA dE= #§o3 Aol A=
7F SEA YEbTE “o] AN ARSI A AT A AT s FYF Aolm
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47Tmm (3.70mm)= WERY Fofle]l dnbluty HAAE=rE WA e

wpebA fAaAY F@re] A dRiEe M 2A"E sAMEEeR wid A

EHow AAF AFEA Fofle] AMNES} FTHARANS P AAYS A
NAoz ANF Adet AL olo] FASE FHRALEH AL
ZAazae s evd 3 tEZo] Abs ARSOl A A9 A i AAe &
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3.75, 59.02% (43.40%, 4.00, 58.23%)= UEI} drkQle A&EH Sl {9
g abolt glglot el A Fol@ Aoz AFALEA A e
12

= 5
A&l FdE ey AT FAEA A A&l 10% ostd o
17.18%, 3.7Tmm (15.00%, 3.67mm), 10~29% < = 39.73%, 3.91mm (36.10%,
3.70mm), 30~49%<d w 44.55%, 3.95mm (39.91%, 3.62mm), 50~69% =
48.19%, 4.0lmm (47.66%, 3.81mm), 70~89%+= 51.01%, 4.63mm (47.37%,
3.93mm), 90~100%+= 53.33%, 4.91mm (46.68%, 3.93mm)= tEFLE X] B & 0]
=ers A UEsta A5 SAA= ZA dEsen duilrg gl
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a

A&l dad FAdPEANM A& dEste] AP G TAA T
= 10% olstd W 7.81 (6.30), 20~29%d @ 8.11 (7.54), 30~49%+ 841
(7.30), 50~69%+= 8.98 (7.74), 70~89%+= 9.01 (8.02), 90~100%+= 9.41 (7.63)

o FAFTAEL AHEC] =&FF =2 W AANFFAEL 9
et A&l meas 7RG w0l Hee & g AT AHE
10%0°]38kel AbEe] B9 A FTFA Sl 79.11% (76.19%)= 7Hd =4 e

Wi, AXGTFAES 2791% (2381%) v A YEbS=U 1 §hEe] A
AGTAES 0%°lAtt. A HE 90-100%°] A5+ AZIAITAAT
94 (763)2 =A yepwten HAGTA &L 31.08% (2247%)% ¥ F&
48% (8.30%)% W] LA =kt}.

)
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ool A (1988)9] Aol FAbstH o= 1E AEEzEe ofEEe o
e = vewedd F3HH ol 7Ee A 2
Millere} Tayloret (1970), Siegel (1960)3 9 X]3}+= 7l o]t}

AWkl Aofle] Mol A v ARE BWH F o (bl FEE Ao]=

FE FAR vEsta, AA" Adde] = AFETS 59.04% (43.55%),
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3. AFERe F7 AFET W

12
o
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=
o
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o
o
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[{o}
[{e)
x
-l
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)
=
=2
o
S,
al
S
S
&
o\
)
oz
1o
=
4
o\
)
i
=

=

st 1 5 54 Adgbe]l thekek FEY AFAg AdHH, AFH S
mel gk Aol ttEvta 4 A th(Paster, et al, 2001). X523
gapol Aejoll EAetE thFe TR AT TRl Ao Al Frbe] A
AR AEoll A AFES FEE dolst=d wdo] oW ols HF T L

|
c

w oA, WA Mgl o] F7hE A5 AduAe AZws} Frhen
. d#E A dvh(Socransky and Haffajee, 1992). o] 83 /79 AMFFoz:E
Treponema, Capnocytophaga ochracea, Eikenella corrodens, Actinobacillus
actinomycetemcomitans, Porphyromonas gingivalis, Fusobacterium,

Bacteriodes forythus, Prevotella intermedia, Peptostreptococccus micros

& 5 % 9om oF #F} AFARY Anyel BF BFF AT 9

ofrt

A tHKornman and Loeshe, 1980; Moore et al, 1991; Tanner et al, 1984;
Wolff et al, 1988). 774 W mAE #HS E4st=d Iy ozs Adsh
AgkAdol gk FH<tol 16S rDNA FA=e] &4 2 PCR A=< dot-blot

hybridization s A=A WU 74 Wl At wjdRie dAE =



Al o] &% AtH(Slot et al, 1995). A

2 A=

3l o
"IN

2 Ahg

-
It

g 24 A
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=

] A

FA Abe" 4 9lon, 165 rRNA f4
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3.2. A5 ¢ 9y

3.21 A5AH

ARAAE duEs wgor Pl d gu, Ao

i)

J_T]__
saline Wol| 291 134 H salinel.& 7[EFS 352 o] 2=9 G4
of ®&F moyth dwkel B Fofole AT A FHEAIe] x| FEA A
53 explorerg ©]835to] A E(XWAAMTE)E FHoJA samplingS st A

21957 @7 nfola® FHO wgton FA] AgAg o]F HHFA
3.2.2 Total Genomic DNA &

TR ANE= A Adste] DNAS AAstATE 4 PBSel Eold=

A 25 voltexZ g o3 4 CTolA 23 94 FElste A5 A2 HE

I 7t pelletd 100 pL lysis buffur (500 mM Tris-HCI [pH 9.0] , 20 mM
EDTA [pH 80], 10 mM NaCl, 1% SDS) o HfAZ . FHFde] 10 n
LY proteinase K& #7tsto] 37ToAAl 1A1ZF widstAtt. s &2 phenol

chloroform : isomyl alcohol (P:CiI=25:24:1) €< (Sigma)= %Y1 vortex®
e & 4 TolA 2023 A& s o AEde FH8t90. FH¢
Ao Aol 100%9] ethanolel FA171a2 HAEEE W&

T A5 AL AASI DNA pellets 37 Fol AzAZ

3.2.3 Bacterial 16S rRNA F A% &=
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T7 Alsdle] 16S rRNAE S%3t7] 93] universal PCR primer 27F
(5'-AGA GTT TGA TCI[A/C] TGG CTC AG-3")¢}, 1522R(5'-AAG GAG
GTG ATC CAR CCG CA-3)& A&ttt 884 A4vh-e& PTC-100
Peltier Thermal Cycler(M] Research, USA)E A}-&3to] $=8&tda, Wkg-*
A2 10~100 ng® DNAE FH o2 A&t 25 U Tag polymerase, 0.2 n
M primers, 200 pM dNTPs, 108}2e] HE-&-8<4(100 mM Tris-HCI, 400 mM
KCl, 1.5 mM MgCly, 500 pg-mL ™ BSA, pH 83)& #H7tsto] & F37F 50

pLZ &}e] 95ColA] 5837F wkS-A]7]aL, 95T oA 1837 55ToA 183 7
2CAA 187 98-S 333 =83 & 72ToA 1087F vhgA|7|= 210 =®

Tttt agla Aol FEAES 12% olrfR = AdA d7] JEst
of &<l 3 & 15kbpel 16S rDNA T3 AHES AolA FE3 § QIAEXI
Gel Extraction Kit (QIAGEN,)& A}-&3to] AAsAT. AAE SHFAES
16S rDNA clonal libraryS WF==d] A3

3.2.4 16S rDNA 9] Clonal Library9 A=

AAE FZAES pGEM-T Easy vector(promega, USA)el ligation 3F
5 E. coli JM109°] &2 AEA7 ampicillin (50 ng/mL)e] *¥3t¥ LB agar
plateoll 4] blue-white colony A& 23] recombinant clone LibraryE A
ES =

3.25. 224 PCR ¥ Amplified tDNA Restriction Analysis(ARDRA)

27ke) 974 ABE 2RSS BEY oFANZ Hol o Pwd Z

=

4 5 plell d8A1A ZF24Y PCR Y89 DNA T3 oz A&3d0. o &
A Aderge MI3F9F MI3R primers AF83Fe] direct reamplified PCRS
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F3sto] of 15kbpe FTFAIES AT THEL AHteE=ALS e

1=
B
95 50 uL=E ko] 94Tl A 533 WAAIZ]AL, 94Tl A 1%, 60TolA 1
=z

&

3, 72CoA 183 jb&S 253 F3gh 5 72Tl 1023 v 7]
Ao g FgsArt. =ZEH AE9 RFLP 4% Haelll (Promega, USA)Z
ojgstdon, MExne HAFHIE 10 pL= AL, FHE 7 ul, AT
&4 5 unit® AHgste] 37CoA 3~4A7F Hb&-A171 & 25% agarose gel2
3t tt. DNA marker= 100bp DNA ladder
(Fermentas, USA)S AF&-3}3 .

©
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s
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3.2.6. Fgt&m

olw] A4 FHAAI B0 A FRYE AE e o]E 5mle] ampicillin
(50 pg/mL)°]l X3stE LB brotholl A wj sk b, Wizard plus SV Miniprep
DNA purification system(Promega, USA)<S ©]-&3}o] A Z3|ALe] AA U=

FEotAt. ol& rEfsl Avgstd Atuige 15mE 30x3 94

Hz
o

(1200x g)stal Aozl Mt HHdES 250 ple] Resuspension bufferg 7}sh
of & #dEgd § 250 uL lysis buffer® x7bste] dHds] & £33 b
350 pL Neutralliation buffers 7gk 5 FA| 2 42 Fol dgol 5&3F
WAlsk Atk ol ZE 10023F AAiEe] (1,2000 x g)stel A7 el binding
column tubeell #7131 1#7F 9472(1,2000 x g)stth. of oS Wil
binding column tube®] 80% ol &22 700 pL ¥ &

X 2)3t% T binding column tubeo] ol A& oo o&&S A A7 9
af o NS wg]a, thA] eppendorf tube® % 7]aL, o 7)o 100 pL¢] Elution
buffer& ¥l 127 7Iv&l v v 123F 422 (1,2000X g)ste] of 7
NS -70CoNA Hyste] L7 d Ao AFE-3FS]



337 YAEZIAE 24 R FAH7] AL dE 4 HA

A7 d AALS  Big-Dye Cycle sequencing kit(PE  Applied
Biosystems, USA)S} ABI 373A A& <974 <24 7] (PE Applied Biosystems,
USA)E AH&sto] AAstglt. olu AME5 = Zeko]lw = SP6 primer(5-TA
T TTA GTG ACA CTA TA-3)¢ T7 primer(5-TAA ATC CAA GAA
TTT CAC C-3)%E eo]&stsith 16S rDNA9 5-TeelA] <F 500~900 base
M ArIMEEs AARsda, A" dAA7IAEE GeneBank®]  blast
search®] Hlo|E o] =5 o] &&to] H7|FAIEE AMSATH
d71e] AEstd #AE ¥sl7] fske] Lasergene®l Megalign Z =13
(Version 5.00; DNASTAR, Inc., Maidision, WI, USA)S o] &3t o, o]
u] Clustal methodell we} #4135}
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3.3. 4%

3.3.1 ARDRA patternsel| 23 77 AFEX ZA}

A JEs 54 olst, 641 ~10A4], 11~2041, 21~3041, 31~404], 604
ofde] AFTI Aol dwrelel XFAH ol wel AU M EEES
ZAbst7] 918l AW AlgddA AR s FESe] A ESHA H
HE o] &8t EAEATE Alirel 16S rDNAE FHA7]7] f18ke] 27F<}
1522R primerE A}§3to] ¢k 15kbpel ZFZEALE
pGEM-T Easy vectordl 4At¢iste] 2t dgd =z oF 51~8471¢] 23} Fofgl
boduklol A 92~12970 9 S8 @/ 4 FEEC] Heelllo 2 Attsto]
ARDRA patterns #2413 23 54 o]t JH(A)oA = F 84 FENA 24
Mol A= ©& RFPL typel =z FAME A 3L(Fig. 3-1A). 24709 M2 Gt &
RFLP typeolAd &% HIE+E clone A05(38.1%), clone A03(11.9%), clone
A02(10.7%) o= FAEA Yetwtoem, UmA clone T 13719 &0 &
d FEo2 A HAG(Fig. 3-1B). 64 ~104 HEB)oA = F 68 FE
A 2170e] M= tE RFPL typel 2 ZAME AL (Fig. 3-2A) 21709 A& ot
£ RFLP type°ll A clone B14(27.4%), clone B01(9.5%), clone B07(7.1%) <
o7 A vetgen, A 28 F @A e FEN et 28

S 1R 24 H92H(Fig. 3-2B), 11~204 HHO)MAE F 73 F2
A 1870e] M =E  trE RFPL typel®  FA % A3 (Fig. 3-3A) clone
C02(22.6%), clone C13(11.9%), clone C01(11.9%) =o. 2 ASA ZAF H A
om, @A g A F8W Yed 222 TR A A thFig. 3-3B). 21~
0AI(D)eNM = & 62 F20A 17709 M2 & RFPL typeo2 2AME 1AL
(Fig. 3-4A) 17712] A= tE RFLP typeol A 7709 &80 ©d F82o
ZAF HRon F2 =3 HEE clone D02(23.8%), clone D06(13.1%), clone

O

o

3tol&l ¢l ar, PCR At&E<&
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(8)

Fig. 3-1. Agarose gel electrophoresis(A) and a profile of the ARDRA
patterns (B) obtained by analysis of Haelll digestion of amplified 16S

rDNA from oral cavity of population under 5 years old.
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Fig. 3-2. Agarose gel electrophoresis(A) and a profile of the ARDRA

patterns (B) obtained by analysis of Haelll digestion of amplified 16S
rDNA from oral cavity of 6~10 years old population.
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Fig. 3-3. Agarose gel electrophoresis(A) and a profile of the ARDRA
patterns (B) obtained by analysis of Haelll digestion of amplified 16S
rDNA from oral cavity of 11~20 years old population.
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Fig. 3-4. Agarose gel electrophoresis(A) and a profile of the ARDRA
patterns (B) obtained by analysis of Haelll digestion of amplified 16S
rDNA from oral cavity of 21 ~30 years old population.

_60_



D01(7.1%) o2 $AsA velsthFig. 3-4B). 31~4041(E)el X+ % 68
Z2d A 15709 M2 thE RFPL typel® ZA} ¥ 3L(Fig. 3-5A), 1571 ¢]
A2 2 RFLP types clone E06(26.2%), E01(14.3%), E05(11.9%) <o =
SASA dERgen, 8719 F&o] gd FEoz ZA HAHFig. 3-5B).
604 o] HHF)AME & 51 F2 5 11719 v2 RFLP typel 2 UERR:
© ™ (Fig. 3-6A), 1171 & Z 5719 clone®] ©# @Y FE o= ZALEHS)
o}, F29 &3 WX clone F100] 1565%% 7H4 & HEg yeya o
SO 2 FO7 28] 14.3%, F049t F05 F80] 95% oz ey H(Fig.
3-6B). I Wl Al oS AubA oz 22%~30% 2 Aol wHA
Efigien 13 W Ha Alolo] Avtel gL Aelrt gl Aoz e
W THTable 3-1). Feliglah Ankele] XA wa At FXE AL
sl ARDRA ¥4& 438 Axn, 178 A58 ZoAdDH)dM = F
112709 88 d9eH, 1
UtH(Fig. 3-7A). 20718] 22 & F2 2714 F2 typeo] A5 UEREC

FE2 TNE YeEsth(Fig. 3-7B). A4 3S

23 9lE Feld(DP)lAE & 129 F2o AwHon, 1 F 23717 A
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o,

o 283 ©@x] 37| type

Z & RFLP typeSZ DP03°] 29.5%, DP04 &&°] 21.6%= 2714 &&
type®] $-AlskAl el tHFig. 3-8A,B). A7t XA H ] U WEI(NH) A
= F 02N FES 4o, 92719 E& F 247FA] RFLP typel = LUE}
WoH(Fig. 3-9A). I % NHOI clone°] 39.1% %= $-A|8tA Yebga, 1171 &
2o] 371A type FE o2 YEFYTHFig. 3-9B). A TS zka Qe Aut
ANP)ANA = F 1047 28 5 257 80| A= & RFLP typeS = UE}
o™ (Fig. 3-10A), NP05 Z&0] 423% = 71 W& #3xsta rh. 1g
I 1470 F80] 3 71A type FE oz e THFig. 3-10B). o ely} duk
Ao A Ate] thFdS 18%, 24~26%= X5 Fefoll ARl vl vrA =
AEATE o Qla ARkl Apolol = dnklo] okt A YERSTH(Table 3-2).
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Fig. 3-5. Agarose gel electrophoresis(A) and a profile of the ARDRA

patterns (B) obtained by analysis of Haelll digestion of amplified 16S
rDNA from oral cavity of 31~40 years old population.
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Fig. 3-6 . Agarose gel electrophoresis(A) and a profile of the ARDRA

patterns (B) obtained by analysis of Haelll digestion of amplified 16S

rDNA from oral cavity of population over 60 years old.
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Table 3-1. Restriction analysis of amplified 16S rDNA from oral cavities

based on ages

No. of RFLP

Aged No. of Clones(a) Ratio(b/a)
types(b)
Oral A’ 84 24 0.29
Oral B 69 21 0.30
Oral C* 73 18 0.25
Oral D* 62 17 0.27
Oral E’ 68 15 0.22
Oral F° 51 11 0.22

'Oral A; population under 5 years old.
Oral B; 6-10 years old population.
%0ral C; 11-20 years old population.
'Oral D; 21-30 years old population.
°Oral E; 31-40 years old population.

®Oral F; population over 60 years old.
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Fig. 3-7. Agarose gel electrophoresis(A) and a profile of the ARDRA
patterns (B) obtained by analysis of Haelll digestion of amplified 16S

rDNA from subgingival plaque of the healthy periodontal tissue of
disabled person(DH).
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Fig. 3-8. Agarose gel electrophoresis(A) and a profile of the ARDRA
patterns (B) obtained by analysis of Haelll digestion of amplified 16S
rDNA from subgingival plaque of the diseased periodontal tissue of
disabled person(DP).
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Fig. 3-9. Agarose gel electrophoresis(A) and a profile of the ARDRA
patterns (B) obtained by analysis of Haelll digestion of amplified 16S
rDNA from subgingival plaque of the healthy periodontal tissue of normal
person(NH).
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Fig. 3-10. Agarose gel electrophoresis(A) and a profile of the ARDRA
patterns (B) obtained by analysis of Haelll digestion of amplified 16S
rDNA from subgingival plaque of the diseased periodontal tissue of normal

person(NP).
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Table 3-2. Restriction analysis of amplified 16S rDNA from subgingival
plague of the healthy and diseased periodontal tissues of disabled and

normal persons

No. of RFLP

Plaque sources No. of Clones(a) tvpes(b) Ratio(b/a)
DH' 112 20 0.18
DP’ 129 23 0.18
NH* 92 24 0.26
NpP! 104 25 0.24

'DH; the healthy periodontal tissue of disabled person.
’DP; the diseased periodontal tisseu of disabled person.
*NH; the healthy periodontal tissue of normal person.

NP; the diseased periodontal tissue of normal person.
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3.3.2. 16S tDNA 229 971449 24

- y =
°F 600~700 bp Ax AAEATt. GenBank databaseE ©]-&3to] A=}
95%0) el Al FrIAE FAS ST AW AE F 106 FE T ¥
—proteobacteria “L&° 3l clone°] 41702 387% WIEZ F X3 JOo

1 Firmicutes Lol 26712 24.5%, 117} &&0°] Bacteroides Lo 117§
Z 20| 10.3%, Flavobacteria®}t Fusobacteria®l Z+2} 778= 10.3% 18|l
Unidentified Bacteria L] 77 22 =% 10.3%, B-proteobacteria “LF°| 5
N FEo] 5%, e-proteobacteria®l Actinobacteria L9 Z}ZF 27 FE 9|
18%<co®2 F2 B¥x31 9ltl. y-proteobacteria 15 A duo] EX

s, Flavobacteria Z1#2 AlTE2 == 100 o]3} ofdo] et

A
m
_O‘L

T AT 23l Epsilon Z2FQ AlTELS 300 oo BEESI AAG
(Table 3-3). eolAdy} URElo| A= 92 &2 T Firmicutes ZL&F°l &3l
FE2o] 43702 46.7% N =2 BE¥sa o Fusobacteria “L&olE 127 2
13%, y-proteobacteria’l+5ol+ 1170% 11.9%, Bacteroides Lo+ 971 =
9.8%, spirochates I&H9l= 4712 4.3%, TM7 phylumele= 2712 2.2%,
Actinobacteria ZZE = 12 %o 2 ZAE AT, y-proteobacteria L&
& FofdlolArt Fxsta e ASE FALE WHH B-proteobacteria®l e

—proteobacteria L3-S dukelo] A ut ZALE 1 tH(Table 3-4).
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Table 3-3. Comparative analysis of bacterial 16S rDNA phylotypes from

the oral cavities based on ages

No. of Clones

Genus Oral Oral Oral Oral Oral Oral
Al B ¢ b E F
Lautrophia 1 1
Neisseria 1 1 - -
e-proteobacteria (2) Camphylobacter - -
y-proteobacteria (41) Aeromonas -
Cardiobacterium -
Enterobacter -
Janthinobacterium
Pseudomonas
Rhanella
Serratia
Stenotrophomonas
Terrahaemophilus -
Actinobacteria (2) Arthrobacter 1 - -
Rothia
Bacteriodetes (11) Bacteroides
Capnocytophaga
Prevotella
Porphyromonas
Flavobacteria (7) Flavobacterium
Firmicutes (26) Gemella
Granulicatella -
Peptostreptococcus
Selenomas -
Solobacterium
Streptococcus
Veillonella
Fusobacteria (7) Fusobacterium
Leptotrichia

Unidentified bacteria (7) - 1 - - 1
Total clones (106) 24 21 18 17 15 11
'Oral A; population under 5 years old. Oral B; 6-10 years old population.

Taxomonic group

(No. of total clones)

B-proteobacteria (5)

|

|

|
NN

=

| NN O |
Do NN =
|
| W= =
I = =N
|

W ==
|
|

=N DN
NN =N =
|
|

—
DN = 1
I DN ==

| = =W
|
N~ DN DN
|
|

*Oral C; 11-20 years old population. ‘Oral D; 21-30 years old population.

°Oral E; 31-40 years old population. ®Oral F; population over 60 years old.
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Table 3-4. Comparative analysis of bacterial 16S rDNA phylotypes from
subgingival plaque of the healthy and diseased periodontal tissues of

disabled and normal persons

Taxomonic group No. of Clones
Genus
(No. of total clones) DH! DP* NH? NP!
B-proteobacteria (3) Neisseria - - 2 1
e-proteobacteria (3) Camphylobacter - - 1
y-proteobacteria (11) Haemophillus 1 - -
Janthinobacterium 3 1 - -
Kluyvera 2 - - -
Pseudomonas 1 - - -
Stenotrophomonas - - - 3
Actinobacteria (1) Corynebacterium - - - 1
Bacteriodetes (9) Bacteroides - - - 1
Capnocytophaga - 2 1 1
Prevotella - 2 1 1
Firmicutes (43) Dialister - 1 1 -
Gemella 1 - 1 -
FEubacterium 3 5 3 1
Megasphaera - - 2 -
Peptostreptococcus - - 1 -
Selenomas - - 4 2
Streptococcus 2 5 1 2
Veillonella 2 1 - 1
Firmicutes sp
- - 2 2
oral clone
Fusobacteria (12) Fusobacterium 2 3 - 2
Leptotrichia - - 2 3
Spirochates (4) Treponema 1 1 2 -
TM7 phylum (2) 1 - - 1
Unidentified bacteria (4) 1 2 - 1
Total clones (92) 20 23 24 25

'DH; the heathy periodontal tissue of disabled person.
’DP; the diseased periodontal tisseu of disabled person.
NH; the healthy periodontal tissue of normal person.

INP; the diseased periodontal tissue of normal person.
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333 AT ERNH B g FAATY EX

5 97| EE vt o2 FEE 9] phylogenetic tree 2 #HA3At}
(Fig. 3-11). A=A FHAFe E¥XE HW B-proteobacteria L& ol &=
Lautropia, Neisseria:2] AMir59°] T2 HA o|s), 64 ~104 Htoll A ZAL
A, y-proteobacterialFol+=  Pseudomonas, Rhanella, Serratia,
Aeromonas, Cardiobacterium, Enterobacter, Janthinobacterium,
Stentrophomnas, Terrahaemophilus %9 HATE=Z X3
Pseudomonas, Rhanella 42 ATEL BE dHFo & W= X3
AR, Aeromonas, Stentrophomnass< 31~404 He Ak =
Cardiobacterium<:2 604 o)A FH ol At ZAFE It} e—proteobacteria™l
=l Camphylobacter; o] 31~404 F oA nt E3x3t & ZAoZ A}
¥t Firmicutes Iw9l+ . Gemella, ~Granulicatella, Selenomonas,
Slobacterium, Peptostreptococcus, Streptococcus, Veillonella < AT &=
XS Qo =2 Streptococcus & Aol =2 HIER BE AW F
A BExstar At Gemella, Granulicatella %8 21~304] H kol A ut £ 4
SHAl  ZAFE A TE. Bacteroidetes 1%l  Bacteroides, Capnocytophaga,
Prevotella, Porphyromonas%; MiE°] S3E3ta o F+2 Prevotella %
o] S-AlstA AP E ATt Flavobacteria “1 9= Flavobacterium 59| +
= 54 o]3tet 64 ~104 HtellA =2 HIE =2 UESTE Fusobacteria 1%
o= Fusobacterium® Leptotrichia 45°] 11~204] F oA & WE=Z
L EF T Actinobacteria 145 °l = Arthrobacter$2 54 ©]3&}, Rothia %<
31~404 F el A ZARE AL, 54 o]sk Hekdt 31~404 Hes A&t

2+ Akl e AltEol ARSI
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(A)
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Pseudomonas libaniensis
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—L’ Oral clone 07
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Fusobacterium nucleatum
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Flavobacterium sp. EP037
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T T T T T T 1
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33.9

Lautropia sp. oral clone AP009

Neisseria sp. oral clone AP015

Peptostreptococcus sp. oral cloneCK035

Veillonella sp. oral clone AA0O5

Fig. 3-11. Dendrogram showing the phylogenetic tree of bacterial 16S

rDNA clone from oral cavities based on ages. A; populaton under 5 years

old population, B; 5 to 10 years old population, C; 11 to 13 years old

population, D; 21 to 30 years old population, E; 31 to 40 years old

population, F; population over 60 years old.
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Fig. 3-11. continued

15 10 5 0

_75_



(C)
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Fig. 3-11. continued
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(D)
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Fig. 3-11. continued
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(E)
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Oral clone EO2

Pseudomonas putida

Pseudomonas sp. CL16

Oral clone E11

Pseudomonas fragi

Stenotrophomonas maltophilia
—| F Oral clone E05

Oral clone E14
Campylobacter concisus
Oral clone E13

Campylobacter concisus

4LCampylobacter gracilis

Oral clone E12

Oral clone EQ9
Leptotrichia buccalis

¢

Oral clone E15
Oral clone EQ7

Leptotrichia hofstadii
_LLeptotrichia sp. oral clone LB23
Oral clone E0805-13.seq
Oral clone E04

Rothia mucilaginosa

Rothia dentocariosa

Streptococcus sanguinis

Streptococcus oral clone

Streptococcus sp. NJ9704
Streptococcus mitis

lcl EO1
34.0 Oral clone EO

30 25 20 15

Fig. 3-11. continued
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(F)

Pseudomonas extremorientalis

Oral clone FO1
Pseudomonas trivialis DSM 1493
Pseudomonas reactans
— Oral clone FO7
Oral clone F04
Oral clone F09
| Rahnella aquatilis
Oral clone F10
[~ Neisseria pharyngis NCTC 04590
—|— L Oral clone F08
Oral clone FO6
—r Cardiobacterium valvarum
Oral clone FO3
Streptococcus oralis ATCC 7002
] Oral clone FO5
Streptococcus sanguinis
Oral clone F11
S
Oral clone F02
327 T T T T T T 1
30 25 20 15 10 5 0

Fig. 3-11. continued
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(A)

Clone DH-10
Pseudomonas mephitica
uncultured eubacterium WD293
Clone DH-01

Clone DH-18
Janthinobacterium agaricidamnosum

Clone DH-02
4ECIone DH-15

Kluyvera ascorbata

I__ Haemophilus sp. oral clone JM053

Clone DH-16
Clone DH-03

uncultured division TM7 Bacterium clone SBG3
TM7 phylum sp. oral clone EW086
I Clone DH-06

Eubacterium infirmum
[ Clone DH-12

Eubacterium sp. oral clone EI074
|_|'_ Streptococcus sp. oral clone BM035
Clone DH-13

Clone DH-04
Streptococcus oralis

[ Glone D

Gemella morbillorum
Uncultured bacterium clone inhufecA-40
’—{L Clone DH-08

Veillonella dispar
Clone DH-21
Veillonella atypica
Fusobacterium nucleatum

Clone DH-20
i Fusobacterium oral clone R002
Clone DH-05
| Treponema sp. 9AD01
~ Clone DH-07
321 T T T T T T 1
30 25 20 15 10 5 0

Fig. 3-12. Dendrogram showing

rDNA clone from subgingival

periodontal tissues of disabled

the phylogenetic tree of bacterial 16S
plaque of the healthy and diseased

and nomal persons. A; the healthy

periodontal tissue of disabled person, B; the diseased periodontal tissue of

disabled person, C; the healthy periodontal tissue of normal person, D; the

diseased periodontal tissue of normal person.
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(B)

Streptococcus sp. oral clone BM035
Clone DP-04

Clone DP-09

Streptococcus mitis

Clone DP-17

Clone DP-08

Fusobacterium sp. oral clone R002
Fusobacterium nucleatum

Clone DP-03

Clone DP-22

Uncultured bacterium clone inhufecA-1
4{ Clone DP-02

Veillonella sp. oral clone AA050

Dialister sp. oral clone BS095
4[L Clone DP-01

Dialister invisus
4r Eubacterium sp. oral clone EI07

Clone DP-18

[ Lachnospiraceae oral clone MCE9

—— Clone DP-12
Clone DP-11
Eubacterium saphenum
Clone DP-15

4@% DP-06

Eubacterium nodatum
4[ Eubacterium yurii
Clone DP-05

Clone DP-14
Capnocytophaga sp.

Clone DP-10
4 Capnocytophaga sp. oral clone BM058
Clone DP-19

Prevotella tannerae
—| [ Clone DP-07

Prevotella intermedia
4[ Treponema socranskii

Clone DP-20

T T T T T T T 1

36 30 25 20 15 10 5 0

39.1

Fig. 3-13. continued
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(C)

Selenomonas noxia

Clone NH-06

Selenomonas sp. oral clone DY027
Clone NH-16
Selenomonas sputigena

Clone NH-15

Clone NH-13

Clone NH-03
Clone NH-09
Megasphaera sp. oral clone BU057
Megasphaera genomosp. C1

4[ Dialister sp. oral clone BS095

Clone NH-10

[ Streptococcus mitis

Clone NH-12

4|__Gemella morbillorum

Clone NH-17
Clone NH-24
Eubacterium infimum
Clone NH-02
Eubacterium sp. oral strain A35

— 4|_' Peptostreptococcus sp. oral clone CK035
Clone NH-22
Eubacterium yurii
Clone NH-11
[ Firmicutes oral clone F058
1 - Clone NH-04
Clone NH-19
—E Leptotrichia sp. LB16
Clone NH-08
[ Leptotrichia sp. oral clone P2PB51
Clone NH-14
'_LTreponema sp. V19D36
Clone NH-21
| L Clone NH-07
[~ Prevotella sp. oral clone AA02
Clone NH-05
[ Capnocytophaga sp. oral cloneBB167
! Clone NH-18
| Campylobacter concisus
Clone NH-01
4|_ Neisseria subflava
Clone NH-20
346 T T T T T T 1
30 25 20 15 10 5 0

Fig. 3-12. continued
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(D)

Leptotrichia genomosp. C1
Clone NP-01
Clone NP-18

Leptotrichia buccalis

Clone NP-03

Leptotrichia sp. oral clone K040
4[L Clone NP-15

ND-09.seq
4[ Fusobacterium nucleatum

Clone NP-02
| Selenomonas sputigena
Clone NP-21
Clone NP-04

Clone NP-07
Veillonella parvula

Streptococcus sp. oral strain 7A
Clone NP-08
Clone NP-09

4[ Eubacterium sp. oral clone BB142
Clone NP-16

L_ Eubacterium sp. oral clone EI074

Clone NP-24

Firmicutes oral clone F058

Clone NP-19
' Corynebacterium matruchotii
| " Clone NP-11
Campylobacter curvus
Clone NP-20
Campylobacter gracilis
Campylobacter sp. oral clone BB120
Clone NP-14

Clone NP-05

4|{ Clone NP-13
Stenotrophomonas maltophilia

4[ Neisseria sp

Clone NP-12

|: TM7 phylum sp. oral clone HD027
_ Clone NP-23

4[ Capnocytophaga sp. clone DS022
Clone NP-17

4|_ Prevotella sp. oral clone CY006
417 Clone NP-10

40 35 30 25 20 15 10 5

Fig. 3-12. continued
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B; 6-10 years old population, C; 11-20 years old population, D; 21-30
years old population, E; 31-40 years old population, F; population over 60

Fig. 3-13. Bacterial distribution based on 16S rDNA clone sequences from
ARDRA and sequence analysis. A; population under 5 years old population,

different ARDRA patterns based on ages.

years old.
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[e)

1>

5 RS AormRE  AygdH AHAoR AR FET.  Firmicutes,

d

Bacteroidetes, Fusobacteria 19 &3l w52 T2 740 A #5=
¥ 5ol Qo Firmicutes 5ol %3tE 75 5 streptococcus 5 AlTE
of Z} AHFTolAM =2 WER FFHo] . Streptococcuss B At
ol &8, S mitis, S. sanguinils, S. oralis, S. salivariuss©| += ZA}
= T

Granulicatella (Abiotrophia) < MTEL T4 A AT dFo=
AUEdae] dAgATolgta deA 9l o™ (Christensen, et al, 1999)
Granulicatella 1= G. adiacens, G. elegans S E°] 11~20412F 21~304)
oNA BEES= AR YET Veillonella 4% d7149 238 &4 72
T dFom AMFA SlojA WAl =7 RO
dH A AR TFEPe Yodwew d¥ A glthBarnhart et al, 1983;
Fisher and Denison, 1996). & Aol = 54 o]k H o A vt AL = AT,

Gemella < T4 EE 729 AR ATFFY dFold. G
haemolysans+= A<WHA, HETdy #AdA]o] du= BHart dom(La
Scola and Raoult, 1998; May et al, 1993) &< $kxjo] Ex)gcta <A
A tHKroes et al, 1999)

Bacteroidetes Ls59l+ Bacteroides, Capnocytopha, Porphyromonas,

Prevotella & w52 T74UWe AN AdFe dFoz IdHA i, olE

Of

% Capnocytopha, Porphyromonas 4 w52 744% #dd Fo2 4y
2Jt}. Fusobacteria L9l Fusobacteria®t Leptotrichia & AiE9°] X5

of dow, 7AWY B AdFe dFo= el vk Fusobacterium
nucleotum &2 I AFAS Aol dow ARI AFxA o A
Ast AHAANE ol HEWuxm LA JtH(Gharbia et al, 1990)
animalis ¢} Leptotrichia buccalis&°] 578483 Aol Atk dHA <l

t}. Actinobacteria L5 9l &= Arthrobacter?t Rothiago] FALE Q+=d Rothia
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2o = R. dentocariosa, R. nasimurium, R. mucilaginosus 52| 37}# Zo]
ZAQ8A ATt Rothia mucilaginosay= S e 7} thekst 12 Ui 7t o =
TAWe A MuFe dFoz A Avk(lLarkin, et al, 2001).

Fofelat  Awkelo A= Firmicutes, Fusobacteria, y-proteobacteria,
Bacteroides, Spirochates, TM7 phylum, Actinobacterias 7712 Z1F S =2 4}
o] A tH(Fig. 3-14). Paster 5(2001)2 20712 Alsdo] xF2A3to] Te
o] Qoem I F Porphyromonas gingivals, Filifactoralocis, Trepnema
socranskii, Dialister pneumosintes, Campylobacter rectus, Tannerella
forsythensis$} Streptoccoccus constellatussE°] X523k $ato] E ¥ sl
At 3l 1ely Granulicatella(Abiotrophia) adiacensS 7473219 G739
EAQ%ctal A tH(Sato et al, 1999). Gemella  haemolysans$}
Campylobacter rectus< X294 $Alo] &A1ty 4y A o™ (Kroes et
al., 1999),

77+ Spirochates®] X &= AFHe e wat =249 54 A4
& wA AQAA A dol ki & A ) tH(Armitage et al.,

[eBRENe]
1982). 53] AFdo] IAPFFT Wil Fo] #FH™ AR 74A] 4o A

N
2
i
[-'O
rﬁ

w2 By T Treponema deticola, T. pectinovorum, T. socranskii, T.
vincentii, T. maltophilum, T. medium, T. amylovorum 5 °] A THUmemoto
et al, 1997, Wyss et. al, 1996, 1997) . 53]. 77 Spirochates= A% 3+
Aol F AT 20~50%7FA] EAg T dE A Utk 2 AgelA s I
Ao A FH gk gxpel Fofele] e Abgkat A FAZ SajeA e Rl
4% = GERIT ol et A= BRE Aol HE¥E dWrd 16S rDNA
primer= A}-&% w= B WEg HEEosE Biaet dXx stk (Paster et
al.. 2001)

TM7 phylum Lol gofQle]l A4 AFx3 Akl AFAgeA =

AL AT o] 12 57FA 9] AEdol EAEY, FE B Al HY=
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3-14. Bacterial distribution based on 16S rDNA clone sequences from
different ARDRA patterns from subgingival plaque of the healthy and
diseased periodontal tissues of disabled and nomal persons. A; the healthy
(@) and diseased periodontal tissue(m) of disabled person, B; the healthy

(0) and diseased periodontal tissues(®m) of normal person.
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o137 dwukelo A F 92~1297) 9
@35l ARDRA patterns #4138 23}, A
RFPL typel 2 ZAME AL, FolfQlat duldA e 20~24719 A= &

RFPL typelZ ZALE T A E Y X573 w2 Foflyp dnkQlel -
A EXE RFLP A4 s Ade 255 B84 971449 #2493
A, dHENAE F 106 F2 S y-proteobacteria ~LF°| £3}= clone?]

38.7%, Firmicutes1&H 24.5%, Bacteroides—1% 10.3%, Flavobacteria®}
Fusobacteria®l Z+ZF 10.3% 18]l Unidentified BacteriaZ& 10.3%, B

—proteobacteria L& 5%, e—proteobacteria®} Actinobacteria “Li5°ll Z}z} 27)

1.8%=o 2 F2 BXE3a AL, y-proteobacteria LH<= A AHo] E3E
31, Flavobacteria 7189 ATE5e F= 104 ©)st ojdo] Hwte] RExs}
3 ATk 28] Al e—proteobacteria LE 9 M EL 31~404 Fto] EE3}

Sai

I AT Aoy AWl E 92 F2 ¥ Firmicutes L&l
FE2o] 467% WIE=2 E¥d 9o Fusobacteria ZLHFolE 13%,
—proteobacteria L% 11.996, Bacteroides 9.8%, spirochates 4.3%, TMY7
phylum 2.2%, Actinobacteria 1%a2 %2 ZAFE Yt y-proteobacteria L&
& Aojelout B¥x i g AOR FAE wA, B-proteobacteria$} e
—proteobacteria “Li52 YHFQIo A TE ZALE T A HA A FAFAT 2]
y-proteobacteria Lo+  Pseudomonas, Rhanella %9 A%
2 EE dETd =2 HE2 Fxsta Y, Firmicutes 1HEO+

Abiotrophia, Gemella, Granulicatella, Selenomonas, Slobacterium,
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Peptostreptococcus, Streptococcus, Veillonella % M E% X3l o
o, F=2  Streptococcus < Mol ¥ HIER BE A#HIFNA EESA

DA}, Gemella, Granulicatella %2 20t Hwatol Aqut 9-AskA ZAFE AT}
Bacteroidetes o= Bacteroides, Capnocytophaga, Prevotella,
Porphyromonas% AlitE0o] 333l Qow, =2 Prevotella %°] 33k
ZAF 9l Th Flavobacteria L&+  Flavobacterium <&°] += 54| ©]3}
o} 641 ~1041 HeolA =& Wixz=z YerWth Fusobacteria ZLHo&
Fusobacterium™} Leptotrichia $5°] 10t HdolA H=& ¥z YERy:

) FA O e Aoyt dukelo A Aol B XX B-proteobacterial
% &%l Neiserria %3} e-proteobacteria®l  Camphylobacter 4:°] dwWhel
o Mwt ZAME Q131 y-proteobacterialw o = Haemophillus, Pseudomonas,
Kluyvera, Janthinobacterium2;: ] ZFoff o1 of] A Wk ZAE Flas
Stentrophomnas< & LAY T oA FALE T Bacteroidetes 150l &
Bacteroides, Capnocytophaga, Prevotella%:0] %% o] glom Aofele]l #
Zek A F M= F2AEA &tk Firmicutes ZE°lE  Dialister,
Eubacterium, Gemella, Megasphaera, Selenomonas, Peptostreptococcus,
Streptococcus, Veillonellass AT E% X8t Qo F2 Eubacterium™}
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sl Moz s AR AR ol ok el 16S rDNA #+d4ke] &
A 9 PCR 4H=Z9] dot-blot hybridization WH& A ESH Wy +74
W Al vl e dAE S&58H7] flell A8wa dow, Aal g A 1
AE oZdTE Aol ZEA o8 A (Slot et al, 1995). AA 7
Aete mAESY AAA FExE AF9] ¢V AdAE o B2 Y
2 FEXMoluy  specific oligonucleotides ©]&3le] ] v #24 HlHo] &
Q3ttbar B a3 th(Bownman, and McCuaig, 2003). & Ao A= 7z o=
W 51~8471e] FECZHE 11~24 7FA] RFLP typel & ZALE Q]
=% Fol W& RFLP type 28 9 HlEs 20%~30%% Al +x9 o
G S dUEtwth 2ol Aol ARklol A 92~12970¢] SR o=
B 20~257}A] RFLP typel.2 ZAFE o] 18~26%= theFAdol SrAl A Sl
o} ol 3 Azt FAW AHito] oF 5009F EE AlEFoR EAs o
=S thaAS Helth: B al(Paster et al, 2001)9F Hlus] & uf AhH o g
WS g s Ut

ARDRA #4& & Add 28&

R
2
Y

T

¥

o

16S rDNA 9714 ¥E A3 4

B=)

, dAHE¥W=E+E  B-proteobacteria, y-proteobacteria,  e-proteobacteria,
Firmicutes, Bacteroidetes, Flavobacteria, Fusobacteria, Actinobacterias &
Mol aF o= Yol H o, y-proteobacteria Lol ot wEC] 7 A®
Zol $AGHA Uehton, Flavobacteria 1ol %3t #E& 4 @ ol

A ExE JE Aoz ZAEJL ol F IFel Fitlve HES

2 Al=¥tY. Firmicutes, Bacteroidetes,
Fusobacteria 19 &3l &2 T2 740 A 52 $325o o
=

% streptococcus % MTELS T SA
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i Zog 7} Ay Zo B& Wiy BE¥xEol 9t} Streptococcusse A4

e

Mt Fo £3tH, S. mitis, S. sanguinils, S. oralis, S. salivariuss°]

Granulicatella % ATES 774 W

ol

d ATEEY dFor ASWHd

o] YA rolgta LA Aok B AFNAE G adiacens, G. elegans &

ol 11~20A4, 21~30A41, 604 oldelr wxsh= Ao e
Veillonella <= #7149 a8 &4 Foz Arghel A4 Adze <o

To Aol Al SlojA Wege] EE Alw deA X

P
it

o7 4e#jx] dvh(Fisher and Denison, 1996). Gemella &8 7 ®=+& A
712l AA AirEe dFolty. G haemolysanst AW d, WA 3
##H A o] 9dth(La Scola and Raoult, 1998; May et al, 1993).

Bacteroidetes Ls59l+ Bacteroides, Capnocytopha, Porphyromonas,

Prevotella & w52 772Ul A AdFe dFoz dHA Qi olE

(o]

% Capnocytopha, Porphyromonas 4 w52 T74243kd #dd Fo=2 <y

5

o] low FHAU AA AdEFe dFow d#A ¢, Actinobacteria L

2Jt}. Fusobacteria 159l Fusobacteria®t Leptotrichia % AlitE0] #

r

Fol= Arthrobacter®t RothiaZro] ZAME A=Y Rothia 42 Rothia
mucilaginosa~= FEN7} b st a5 A o= AU A AldE e
AFTo= dHA Ut

Fojelzt  AWkelo] A= Firmicutes, Fusobacteria, y-proteobacteria,
Bacteroides, Spirochates, TM7 phylum, Actinobacterias 77§12 Z1H o2 o}

ol Atk Aol A Hobda s zuste Y T

o

1l A Fdel= T
Aol Zlo] #Asta vk, FAAT FolAXE Porphyromonas gingivalis,
Bacteroides forsythus, Treponema denticola 52 &7 AldEo] XF9<
3 Yol o LA JAtH(Socransky et al, 1998). Paster 5 (2001)

= 2071 AlE Fol AFHFA A=A QJow 1 F Porphyromonas

o

=
K3
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gingivals, Fllifactoralocis, Trepnema socranskii, Dialister pneumosintes,
Campylobacter rectus, Tannerella forsythensis %}t Streptoccoccus
constellatusFE°] A543 Ao Fxsn Jqvita sl Gemella
haemolysans®} Campylobacter rectus< A9 3kzlo| EA|3dvta LA
o (Kroes et al., 1999), 77 Spirochates®] ¥+ X599 g utz}
gEAR 54 AR A, 4 A8 AFdd ddde] dva &
A A th(Armitage et al, 1982). 53] A|FHo] HaAFA WHioAr wWo] Az
B, A5 Fxpe] F A EAT 20~50%7FA EAh g Yk 2
AgolM s dwtdle] A fapel Aol WA Ay AFEE @
Apell A e W% (49%6) 2 HER ST
TM7 phylum &2 =3 A HA=s AdAdl 5714 AE 9
ol EAsta vt defA Qe o] T T AT d TMTL drtxe=w
subgingival plaqueoll Al 27 E il HISAY. 53] +74 AlE & clone
10252 theFst A S zta = dxfoAqnt BA H o] putative pathogen
o7 4d#HA AtH(Paster et al, 2001). ¥ AFoME FHofele]l HA3 AF
Z3 ARkl A FAghol A v NEg YER AT
AdeAozn AGE AFAe nE Foflyt duklelA 7 At
v el vHA yEtwth ARl wel Alxre] EE= Aolrh dslew, Aol
AFolAd o] vk, 1y A=A S ghapel AR Abgt
oAM= Alxt ZX W7k A webA olH g Axe 7AW Al &

|
3 7% ABE AATozA A7st
1=

A ARERL Apefel =
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