Chskaofx|obsts| x| 33(3) 2006

— =pEE
|

BT AAAAQ 2231 EEFF BxlolA NFAke) ¥ XA AT &S v Bkt B A
650 T AAXAE 71A B 349, TS bA st 289, & 12798 2AMIEeR AEA e A A FE 54
3ta X2t Aol A5 Porphyromonas gingivalis, Tannerella forsythia(B. forsythus), Treponema dentico-
la, Fusobacterium nucleatum, Actinobacillus actinomyce temcomitans & ZHEAAHNES o g3t AR
o 2E A%E dATh
1. AEA e A eAFE AAAAD 2 TheFFT BRTA AT ES 20T
2. BAXAN 2T FEZET SAE e AFAT Hlg) AFAY dAFe] 2@ &o] ¥3ker] 53| P. gingivalis® T.
dentlco]a A. actlnomycetemcomJtansﬂ 293 zto]2 HGT G eEF T ST FAA A el HwA] AFA
A7) FAEL FT Aol & HolA] &gt
3. ‘5“’3% v @A AT P. gingivalise 14Mo] 42 Al Z718le FS BATh AAAAITH 53T
BRFA P, gingivalise AAATET 2710 o] L v &2 2Hsglon A St utet SR Bt
T denticola, A. actinomycetemcomitans= AAATET}H FAA A2 theSFw xhrolx BE AN
LU &S B
4. AN S T, denticoladt 4913 BAA o] YA om, X &A5E T. denticola, A. actinomycetemcomitans <
HAAY & HAFA
oo Aue aoks BW FAAANZH TEFT IATL AL ABAE, A& 1—’:‘—7} o E%eH, P
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A 65047 329, <A 33%) T Aol ael A T
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We zAAeR st 4 sHAe) it 9F L 12.64%
on FAAAATEL 135491, v ST FATe BT
Awe 12,949t A8 WFE XA, 9FAL7 5E
285 4709 MF2 TR TH(Table 1).

1) XERIG9} 22A 2] HAL
ARG 23817 934 XHAF (Plaque index
of Silness and Loé)* & Algataon 379 e ot 2+
A 1A B, At +5
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Table 1. The distribution of the study subjects according to age and sex

Group of nermal

Group of persons with

Group of persons with Total

Age(year) : 3
persons mental retardation Down s syndrome
8-10 17(26%) 9(26%) 6(21%) 32(25%)
11-13 22(34%) 7(21%) 9(32%) 38(30%)
14-16 19(29%) 8(24%) 10(36%) 37(29%)
17-19 7(11%) 10(29%) 3(11%) 20(16%)
Total 65(100%) 34(100%) 28(100%) 127(100%)
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periodontopathic bacteria in the study

Table 2. Primer pairs used for detection of b

~ Primerpans ; - Sequences (5 t0 3) Base pos’ bp

ACT GTT AGC AAC TAC CGA TGT (R)

T. forsythia GCG TAT GTA ACC TGC CCG CA (F) 120-760 641
TGC TTC AGT GTC AGT TAT ACC T (R)
TCA AAG AAG CAT TCC CTC TTC TTC TTA (R)

F. nucleatum GAA GAA ACA AAT GAC GGT AAC AAC (F) 705
GTC ATC CCC ACC TTC CTC CT(R)

A. actinomycetemcomitans AAA CCC ATC TCT GAG TTC TTC TTC (F) 478-1034 557

ATG CCA ACT TGA CGT TAA AT (R)

*: the base position in the 16S rDNA to which the primer sequence corresponds.

®: expected size (bp) of the PCR product

FA2HA Heqs AHE AFqdch. AFHD A E
% 0.2 ml phosphate-buffered saline(PBS)¢l S+ 1.5
ml tubed] £33 & DNA 2 98] g4z &4 4T
B8t

(2) Xl xFATe DNA 5

AFAZ &7 JA BN DNAS F2317] Yl A2
AE ZF 1004E Fro) H3a cell lysis buffer(2mM ED-
TA, pH 8.0, 1% Triton X-100)& % 4o/ J&d 3+ &
oA 1087 £ o2 oA A3k

(3) Primer A2}

xedsl e W XFAS AR P. gingivalis, T. for-
sythia, T. denticola, F. nucleatum, A. actinomycetem-
comitans® EAE 937l 98] AlPE PCRY primers
AZstd T, XNelM 559 AT FAEY] HAlA 16S
rDNAS] @714 g 7123 2+ AFF-5°] primer™E ol
QUolA} (Bioneer corp., Seoul, Korea)oll F&3to] Al 23}
AcH(Table 2).

(4) & 75 YT BF 759 DNA &

A2 primer7} BA4H L2 PCR AHES WHEo] ¥ F e
7] & ¥¢} PCR 249 BF3E A3 A8 ZFTFEA P
gingivalis ATCC 33277, T. forsythia ATCC 43037, T.
denticola ATCC 35405, F. nucleatum ATCC 10953, A.
actinomycetemcomitans ATCC 33384% A93l3ict. P.
gingivalise yeast extract(5mg/ml), hemin(5¢g/ml), vita-
min K (1g/ml)7} £ half-strength brain heart infu-
sion(BHI: Difco) d4#ejAo} #7) WjFstAct. T. forsythia
9} F. nucleatum® yeast extract(10mg/ml), hemin(5x
g/ml), vitamin K (1g/ml)7} 38 BHI AAuj=] o] E7] ul
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oralt}. T. denticolat trypticase-yeast-extract-gelatin-
volatile fatty acids-serum HA|¢] E7] @& 5% H7}eto
71407 w|okstdth. A, actinomycetemcomitanse yeast
extract(1mg/ml), tryptic soy broth(30mg/ml) ¥Wi=]olA] &
7] Mieksta). ol & Wi EEAFELS 12,000 rpme® 1
w7t QAR sle] AEAL WEa i pellets 100 4 PBS
pufferel] 23] washingAlZl ¥ tA] PBS 0.1 mlZ Ff-38ted
o9} e Wb o 2 DNAE &3t

(5) =& g4 A4S (PCR, Polymerase chain reaction)

PCR< PCR premix (dANTP 250eM, MgClz 1.5mM,
KCl 40mM, Taq polymerase 1U, tris-HCl 10mM,
Accupower™, Bioneer corp, Korea)el 10pmol & %]
primer 24, DNA template 4 A8} T/ 14 WE H7tstd
HZ 89S 20 48 28] &8l GeneAmp PCR sys-
tem 2700(Applied Biosystem, USA)& AH&dte] Foa 4
Auke-S AP et of W) AHE-3 PCRS) 2732 P. gingi-
valis®) A% Hz ML Y8 95TeA 281L, o] F 361
PCR cycle 95TolA 30, 60TAA 18, 72CoAM 183
N#3la, cycleo] B F 72000 HFR SR 287 A3t
At T. forsythia®l 7$-E AL 3] 95CelA 283, ©l
% 36W 9 PCR cyclee 95CelIA 30%, B60TCAA 18, 72T
oA 187 AT, cycleo] B F 72TAHN HFH 28 2
27t 39T, T, denticoladl 75-E W& S18l 94Ce
A 187} o1& 308 ] PCR cycle 94°CellA 13, 60CA
30%, 72CoA 187 Adaka, cycleo] B F 72TolA 3
z2A oz 10872 AF3Kart. F. nucleatum®) A9 WS
918 94colA 382k ©]F 3399 PCR cycles 94colA 1
B 55ColA 18, 72T 1587 A, cycleo] 4
B 79¢dA HEH oz 1083 HEsdnt. Al actino-
mycetemcomitans®] 75 ¥AE 913 95TelA 283t o]
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% 36¥9] PCR cycle 949l A 305\ 55ColA 18, 72T
oA 287t Algta, cycleo] B¢ & 72ToA HEFHoR
1082 Aeletidt.

PCR AE-& 1.5% agarose gel’dolAx A7|4E3lx, gel
ethidium bromide(0.5¢g/ml) 2 G438 & TFX-20M (Vilber
lourmat, France)olA AR &3] SZo5E Elstqtt,

3) BA B4

9] dlo|El= SAS 8.2F o] 831 BAIgA Hr1E ATt

A, AAAAQ, FETFT FATo] whE AefA e
A LA & v a3l -45]] Kolmogorov-Smirnov test& A3
o] FdE AAA L HelH/t AHEEE WE A+
ANOVAE Algstden, A13AA o2 Tukey s studen-
tized range test® Al¥3IATE AFEEE B4 42 4§
= Kruskal-Wallis testE A3ttt volel tejr = 2
A& APt Al Fol wE X5 AT EE
v w3ly] gl FlolAlF A& AldE p #E AU, H
ol & shtel A 7)hA|7} 107kl A $- Fisher s exact test
B ARSI T AHAS, XA ¢ A FAE At Y
A& 2A¥817) 9@ logistic regression £422 odds ratio
9} 95% confidence intervale] AlAYE At

I o7 M
1. %|Efx| =2} X|2X|5=(Table 3)

A F=e] AA BHEE BAAAAZANA 1.75=2 71 =%

Table 3. Plaque index and gingival index of study population

: T FRTIA 1.42, Bl 1.339] £HE
Uehdth, ole AAAAAZAA F3AEH dEFFT 4
TR Ao B e (p<0.05). BRITE
Yol7} 71855 AdAG7t dolrle Fdolglen, 144
ol TN E 7&?"&"& oA U‘rﬂ"—%——?ﬁf AT BAAA AL
o wla) fosAl R AUAFE Yeilo] FdATAN F
Rt X e =] AU (p€0.05).

A LA e BAAAQLAN P Eob 1.44, BSF
Aol A 1.31, B3lTelA 0.979) eXHes o 2
Aget 2e &oldlth. ARAATAN ALeATE Yo F
g AAR AT 8] o] W3ker (p(0.05), ol
AQIFAA ALl o A&E vehlgitt. FUAARIT
LT FATY T T AlE FAT At i
B A 17-19419014 B3 BAAALT, theedT
o] wlal X|-ex|erh wgkeh. AAATS Al
Y YRR da A eAFE S &
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2. #E 772 PCR &=

APA 2 W AFAD 4] & 2AHE 9T PCRA
UM ZEATE LR PCR% A /\] 83le] primere] &
47 84S dA 3719 PCR AHES Aatste 2oz &

At (Fig. 1). 7 dldrelN 72 dddwe] S35
A7 YA S E2TF Wes vwdle] Z2HARE <)
At (Fig. 2).

(i

Age (year) Plague indéx Gingival index
Normal 1.62 0.98
8-10 MR 1.58 1.11
Down 1.10 1.03
Normal 1.45 1.01
11-13 MR 1.79 1.31
Down 1.67 1.48
Normal 1.11° 1.00
14-16 MR 1.96* 1.44
Down 1.33° 1.23
Normal 0.88° 0.74°
17-19 MR 1.67°* 1.73¢
Down 161°* 1.56°
Normal 1.33° 0.97°
Total MR 1.75° 1.44°
Down 142° 1.31°*

MR: Mental retardation, Down: Down’ s syndrome * p<0.05 by ANOVA

»? : Significant difference between a and b



Fig. 1. Electrophoresis of PCR amplification of the
reference bacterial DNA.

M: molecular markers, 1: P. gingivalis ATCC
33277. 2: F. nucleatum ATCC 10953, 3: T. denti-
cola ATCC 35405, 4: T. forsythia ATCC 43037, &:
A. actinomycetemcomitans ATCC 33384

cistaobx|zbats| x| 33(3) 2006

M Pg 43 44 45 46 47 48 49 50

Fig. 2. Electrophoresis picture of P. gingivalis in studied
samples.

M: molecular markers, Pg: P. gingivalis

Table 4. Prevalence of periodontopathic bacteria found in subjects

Bacteria Prevalence of Bacteria (%)

5 Normal MR ‘Down
P. gingivalis 446 67.6* 64.3
T. forsythia 72.3 73.5 75.0
T. denticola 20.0 50.0* 39.3*
F. nucleatum 98.5 94.1 9.4
A. actinomycetemcomitans 13.8 47 1% 57.1*

* p¢0.05 MR: Mental retardation, Down: Down's syndrome
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PCRZ ZAMg BE thdale] XA & £/ o]4<] A
A Aol BAHU, FAATL FAAALTH TS
T2 AT vla] AFEE YAy FH g0l Wk,
3] P. gingivalis$t T. denticola, A. actjnomycetemcomz—
tans7b fFrelAS BtHp(0.05). A. actinomycetemcomi~
tanse BTN 13.8%9 288 B e 7 o
ol 471, 57.1%° vl&] #A3| & vlgo|YtHTable 4,
Fig. 3). A4AFNA F. nucleatum< 98.5%) 28 &8 &

o 1 t}&o) T forsythia 72.3% % © F Ald& Al =3t
olg Holx] gyt HLFIFT AT FAAAJLS
H) 22A) @A‘X]‘]JEE T. denticola$t P. gingivalis7} <
Hiﬂ—_- A. actmomycetemcomztansﬂ
7 1/15} o Eoket. ARt 7 ol

&2 o3t Aol 7} 3191‘3}.
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prevalence of periodontopathic bacteria { %)
100

Q Normal

Fig. 3. Prevalence of periodontal bacteria in three
groups.

Pg: P. gingivalis. Tf: T. forsythia, Td: T. denticola,
Fn: F. nucleatum, Aa: A. actinomycetemcomitans
MR Mental retardation, Down: Down’ s syndrome
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OA o] 755 AR vBlwA P. gingivalistt o]z}
Z7Vstel wet Frlsle S B oHTable 5). AU
P. gingivalise 8-1049] YoloA 59%2 & F2& Ko
o7t 11-184] 2olA 27.3% 5 20 14-16423 17-1941T
A e 84.29 85.7% =2 EobH ARE7|d| HolEWA 2A F
7¥8ka ATHpC0.05). HAAANT S P. gingivalis?’t 271%
E] 55.6% 2 At} i vl & 6|2 243t} o
ZEF BTN E 8-10479 P. gingivalis’t 16.7%% &
d 11-13A1A 77.8%2 F23] F7letd FAUFEY o

=2 428 BYoHp(0.05). vhddl thE 4% dE5&
o] w2 zto| & BolA @sitt. T forsythiat 37d<1w
E AgdA H|&3A E8sta 1o Al T Aleld v/]
lo] & Holz| ¥t} T. denticolas B73QATolM &

Ho A H)s=8lA Edsta o, FAAARJNLEH E}-%? 3‘15—
SIAFERTE R H]E&S B oy 493 Aol ST A
actinomycetemcomitanse 8-10479] B&35FT Akl
A 83.3%= 7V Ekom HAAAJNTE 44.4%, &AL
& 5.9%% 33T AT PAA ATl AT EA
=93, e AT AAUTAA T F FHT it
A. actinomycetemcomitanst %731l 17-1941 ol 4

Table 5. Comparison of periodontopathic bacteria by age

Prevalenc e Ofbactema (%) S

Age ’ Subjects Fa - s e
Normal 5.9 76.5 11.8 9.1
8-10 MR 55.6* 66.7 33.3 88.9 44, 4*
Down 16.7 83.3 33.3 100.0 83.3"
Normal 27.3 72.7 31.8 100.0 22.7
11-13 MR 85.7* 100.0 714 100.0 42.9
Down 77.8* 66.7 33.3 88.9 66.7"
Normal 84.2 73.7 15.8 100.0 15.8
14-16 MR 62.5 62.5 37.5 87.5 50.0
Down 70.0 70.0 40.0 100.0 30.0
Normal 85.7 57.1 14.3 100.0 0.0
17-19 MR 70.0 70.0 60.0 100.0 50.0*
Down 100.0 100.0 66.7 100.0 66.7
Pg: P. gingivalis: Tf: T. forsythia; Td: T. denticola; Fn: F. nucleatum:
Aa: A. actinomycetemcomitans * p<0.05
MR: Mental retardation, Down: Down s syndrome
Prevalence of bacteria (%) Prevalence of bacteria ( %)
100
z
70 m Down 8 Down

60
50
40
30
20
10

Fig. 4. Prevalence of periodontal pathogens in 8 to
10 years group.

Pg: P. gingivalis, Ti: T. forsythia, Td: T. denticola,
Fn: F. nucleatum, Aa: A. actinomycetemcomitans,
MR: Mental retardation, Down: Down’ s syndrome

Fig. 5. Prevalence of periodontal pathogens in 11
to 13 years group.

Pg: P. gingivalis, Tt. T. forsythia, Td: T. denticola,
Fn: F. nucleatum, Aa: A. actinomycetemcomitans,
MR: Mental retardation, Down: Down’ s syndrome
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Prevalence of bacteria ( % )
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BEMR
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Fig. 6. Prevalence of periodontal pathogens in 14
to 16 years group.

Pg: P. gingivalis, Tf: T. forsythia, Td: T. denticola,
Fn: F. nucleatum, Aa: A. actinomycetemcomitans,
MR: Mental retardation, Down: Down' s syndrome

3|X] 33(3) 2006
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Fig. 7. Prevalence of periodontal pathogens in 17
to 19 years group.

Pg: P. gingivalis, Tf: T. forsythia, Td: T. denticola,
Fn: F. nucleatum, Aa: A. actinomycetemcomitans,
MR: Mental retardation, Down: Down’ s syndroms

Table 6. Assomatlon of plaque and gmg|va| index with studied bacteria

B Td Fn Aa
OR CI p OR CI P OR Cl p OR CI P OR Cl p
Plaque 0.51, 0.84, 1.07, * 0.09, 0.95,
. . 1 0.63 NS 1.9 NS
index 0.9 1.79 NS | 179 3.85 NS | 2.1 4.17 4.42 3.78
Gingival 0.82, 0.88, 1.77, * 0.06, 1.38, *
1.65 S | 2. 4.02 0.54 NS | 3.06
index 3.34 N 04 4.71 NS 0 9.10 4.49 6.77
OR: Odds ratio, CI: 95% Confidence interval, NS: Not significant, * p<0.05
= AE9A &3 F nucleatume 433} A3glo] 2718 Aol xledoh} 2&qdlel glexgte hEEe] Abghel|A]
B 529 AL i3zt A Ed st Aldel A (Fig. 4-7). A} A F22e] g7t AR E et 1A 2524
o Hlate] x|FH a0l £ Yepue BAEEC] A5HR
5. ZAL Mt nt x|efjx|g=, X|2X|=ete] By HaFo g Ao gow o)2g o] T g F-9dlA
X]T-’JMJ AEol 27@}4 Fag 259 A A0E A
AeAFE T. denticola®t ol #AA ] Ao o2 T4 gate] gaolA WEEE AT e A Ade B
Az XejA ek ol FEAdol 9t T. denticola?t Aot AT Aol e B vE&E UERHTE®. ulekA

233 oM ZddR g2 AR MeR|47) 28] FE
E=sitl. AR T denticola, A. actinomycetemcomi-
tans Atolol #2l3 AR HATHpC0.05). ASAFE T.
denticola?t 283 Aol Zd3A e ALET) g =
ko A actinomycetemcomitans?t 837 ZAFHA A
33 ¥ ZHT 3 =34t

Aedste] AF e A48 ¢ LD TAME 1074
BEo|n AL AFdelA e 10° ol o2t} o|ZA B
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sl AP }i yellow complex, green complex, purple
complex 5°] 942, Flolo] X|FARe} 4 U For A7
H= F. nucleatums E33HE orange complex$} P. gingi-
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o] Ik 1996 A7

red complex &
| F83lo| = A, actinomycetem-
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comitans, P. gingivalis, T. forsythia® 332 25232
op71ete X FHA TR FHIFAY.

A. actinomycetemcomitanse 1824, Zo|ikstgk
o] T2 oz Ae A AFAMEYG F4A
15, AR ATl F7beh 3 ol2igh 2]
AR ANEHUE 1 o] AlEe oA AY 71
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T. forsythiat 21844,
A7 Bu x1ed R R
& F-Holl o] Holi H|EFA HAaHTh
o o] WHEIPE,

T. denticola= 1957, 7149 &4d $84& 7K
wate 2 A% Algoy x4
FAAFHAAN 2 A3 AFEEANA o
1=

F. nucleatuma 23574, 9714, <
det AeelA 7P B3] LA AFeR AFHH AFE
FE 7H AFRR A EE] #A YT,

TS S AAA AT v wd oM TS
7,

3

ATl A o A AF2A a9 g Bt EaHn
10 A 2E ao] OE-FFT AN E 60%9 ©f
A FARARJ TS 9.3%9 0, 3% &y Al7] ®
3H AR AT 284 vla) B4 w2 1641730 Al %E Y
o g @33 ke 50% o)A fx1gd 9T
2G| w2A APHe A AF2A] dFaAS Holxu
UATH . hEEF T SATolA] Hole A F2A 9 e
A7 A FQE v gt 2714 2 Y] dFA FHE w
23 4 29 A, AEaNE 998 2, 337 O
Sy glakAd o] A Fol B,
T AFENN EE3 T ST AR A AZA 2]
T4 dlo] = Alg#e] AL ZAHAEH EFST
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Abstract

PERIODONTOPATHIC BACTERIA IN SUBGINGIVAL PLAQUE OF NORMAL
AND HANDICAPPED PERSON

Hae-Song Lee, Seon-Mi Kim, Nam-Ki Choi, Jong-Suk Oh*, Mi-Sun Kang*, Hoi-Jeong Lim**, Kyu-Ho Yang

Department of Pediatric Dentistry, College of Dentistry, Chonnam National University and Dental Research Institute,
*Department of Microbiology, College of Medicine, ** Department of Orthodontics

It is widely known that individuals with mental retardation (MR) and Down's syndrome (DS) often de-
velop early onset periodontal diseases. In this study, the prevalence of periodontopathic bacteria in MR
persons and DS patients was compared with normal persons. Plaque index and gingival index were mea~-
sured. Five periodontopathic bacteria, Actinobacillus actinomycetemcomitans, Porphyromonas gingivalis,
Tannerella forsythia, Treponema denticola, Fusobacterium nucleatum were surveyed in subgingival
plaque samples by the polymerase chain reaction.

Results:

1. Plaque index and gingival index were higher in MR persons group and DS patients group than nor-

mal persons group(p<0.05).

2. The prevalence of periodontopathic bacteria in normal persons group were lower than that of MR
persons group and DS. Significant differences were observed in the prevalence of P. gingivalis, T.
denticola and A. actinomycetemcomitans(p<0.05).

3. Prevalence of P, gingivalis(5.9%) at age 810 was lower than other ages in normal persons group,
and its prevalence increased with age. Prevalence of P. gingivalis, T. denticola and A. actino-
mycetemcomitans at MR persons group and DS patients group were higher than those of same ages
of normal persons group.

4. Plaque index was associated with T. denticola and gingival index was associated with T. denticola
and A. actinomycetemcomitans(p{0.05).

These results suggested that plague index, gingival index and prevalence of periodontopathic

pathogens, especially P. gingivalis, T. denticola and A. actinomycetemcomitans in DS patients group and
MR persons group are higher than those of normal persons group.

Key words : Down' s syndrome, Mental retardation, Periodontopathic bacteria, Polymerase chain reac-
tion, Gingival index, Plaque index
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