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Table 1. The distribution of the study subjects
Age(year) Male Female
8-10 10 7
11-13 8 14
14-16 10 9
17-18 4 3
Total 32 33
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3000™ Real-time Thermal Cycler (Corbett research,
Sydney, Australia) & ©|&3ste] FHELAHNT--2 AP+
t}. o] w AR&3 real-time PCRY & 2z WAS 93
95X 1587, o] 45H 9] T AAHTHE cycle 95
TolA 15%, 58T 183 Aldatant. doly 4
Rotor-Gene analysis software version 6.0% ©]-&3}%]
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7 %ol HAH(Fig. 1, 2).
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Table 2. Oligonucleotide primers and probes used for real-time PCR

Oligonucleotide Primers
and probes

Sequences (5" to 3)

Amplicon size (bp)

TACCCATCGTCGCCTTGGT (1198-F)
CGGACTAAAACCGCATACACTTG (1323-R)
FAM-GCTAATGGGACGCATGCCTATCTTACAGCT-BHQ
ATCCTGGCTCAGGATGAACG (18-F)
TACGCATACCCATCCGCAA (243-R)
FAM-ATGTAACCTGCCCGCAACAGAGGGATAAC-BHQ
AGAGCAAGCTCTCCCTTACCGT (1394-F)

P. gingivalis
Pg 1238T
T. forsythia
Tf 124T
T. denticola

126

225

105

TAAGGGCGGCTTGAAATAATGA (1498-R)

Td 1444T

F. nucleatum

FAM-CAGCGTTCGTTCTGAGCCAGGATCA-BHQ
CGCAGAAGGTGAAAGTCCTGTAT (619-F)

99

TGGTCCTCACTGATTCACACAGA(719-R)

Fn 663T

A. actinomycetemcomitans

Aa 2034

FAM-ACTTTGCTCCCAAGTAACATGGAACACGAG-BHQ
CAGCATCTGCGATCCCTGTA (1956-F)
TCAGCCCTTTGTCTTTCCTAGGT (2102-R)
FAM-TCGAGTATTCCTCAAGCATTCTCGCACG-BHQ

147

P. gingivalis: Porphyromonas gingivalis, T. forsythia: Tannerella forsythia, T. denticola: Treponema denticola, F. nucleatum:
Fusobacterium nucleatum, A. actinomycetemcomitans: Actinobacillus actinomycetemcomitans
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Fig. 1. Amplification of profiles for P. gingivalis-specific
PCR products.
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Fig. 2. Standard curve was generated from the amplication
plot of P. gingivalis. A suspension of P. gingivalis cells was
serially diluted and subjected to real-time PCR.
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Table 3. Plague index and gingival index of study population

mycetemcomitanse EHEE 25 B ol Jw HA EX
SISt ofd yol FH XA AQldEo] thsAl wx
skl ey, yol7t F7Hel whal 2Abgh 5] A 7S
ARMTEE] Fe Fog zfol& HolA &FSktH(p)0.05). @A
P. gingivalis$} T. forsythia?t 374 Zd3t= ¥]&2 33% %
o T forsythia®t T. denticola’} 37 £3dste ASE
20%, P. gingivalis$t T. denticola?} ¥ Zd3le A&
18%, red complex® EFE = Al 72 Aol BF 33

A%7F 12%THTable 5).

4. X FEE Mo &t X|efX|, X2 X|=etel| Alnty

A9 A2 =S el AERA 4= F. nucleatum®
G ol Aol silen (A 0.46), ALeAE
Bl 2224 =3 F. nucleatum®] 3} #2913+ 384 <]
UATHEHAT 0.3). AHAFE= 22259 frol g Jad
o] ARTHFAAS 0.7). T. forsythiare A. actjnomycetem—
comitans, T. denticola®d®} 7a *3&3& KBl om (A
4= 0.81, 0.79), T. denticola®= A. actinomectemcomi~
tans® 73 FHHAE 7 QAT (FEAST 0.92). 9%
W2 11-13MA P. gingivalis’} T. forsythia, T. den-
ticola A. actinomycetemcomitans® 43 7@ JHAAE
Kol ATt dBAISG 0.94, 0.99, 0.99) (p<0.05).

Age (year) Plaque index Gingival index
8-10 1.62 0.98
11-13 1.45 1.01
14-16 1.11 1.00
17-18 0.88 0.74
Total 1.33 0.97
Table 4. Prevalence of periodontopathic bacteria found in subjects(%)
Age (year) P. gingivalis T. forsythia T. denticola F. nucleatum 4. actlngmy Getem
comitans
8-10 47.1% 47.1 17.6* 100 29.4*
11-13 50.0 W 59.1 31.8 100 18.2 W
14-16 84.2 — 57.9 26.3 100 5.0
17-18 714 429 57.1 100 0
Total 61.5% 53.8% 29.2% 100% 15.4%
* 5(0.05

P. gingivalis: Porphyromonas gingivalis, T. forsythia: Tannerella forsythia, T. denticola: Treponema denticola, F. nucleatum:
Fusobacterium nucleatum, A. actinomycetemcomitans: Actinobacillus actinomycetemcomitans
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Table 5. Amount of periodontopathic bacteria in the subgingival plaque
real-time- PCR

sauple P. gingivalis T. forsythia T. denticola F. nucleatum 4. a_cggllg;?g;cstem
1 - 4747 - 321472 -
2 3 - - 160926 -
3 - 157 - 65274 -
4 - 9 - 104887 -
5 197 - - 970559 -
6 - - - 149949 -
7 - - - 279982 -
8 27 3546 3898 198507 36
9 - 49 33 24889 11
10 14 784 - 56408 6
11 - - - 50342 -
12 5 - - 3843 6
13 - 268 9965 267749 14547
14 - - - 73063 -
15 28 - - 100096 -
16 - 16 - 18539 -
17 94 994 69 1651291 -
18 - - - 9151 6
19 487 - - 24940 -
20 - - - 36651 -
21 6 739 - 22097 -
22 - 235 - 25214 -
23 169 - 4 43640 -
24 21227 45657 26319 177646 34030
25 - - - 8996 -
26 4 10884 - 36035 -
27 25 17117 1227 610901 -
28 69 883 865 267950 4735
29 - 165 - 5787 -
30 242 - - 2070 -
31 - - - 64392 -
32 16 7 - 633976 -
33 207 0 - 92947 -
34 5 - - 70870 -
35 2 805 256 129214 110
36 - 73 94 11363 -
37 5772017 2 - 19827 -
38 182 1228 - 89612 -
39 908 2 - 1100342 -
40 14 - - 7025 -
41 - 158 104 168660 -
42 - 30 - 64221 -
43 - - - 1350 -
44 7 307 - 21580 -
45 29 - - 61070 -
46 24 188 - 13598 -
47 16 - 11 3808 -
48 - - - 11113 -
49 26 - - 8460 -
50 111 52 204 37774 -
51 - 170 - 42084 -
52 5 519 7 25057 -
53 5 - 10209 18287 -
54 503 8082 - 447033 -
55 15 7 170 1593 -
56 235 870 - 242850 -
57 - - 1850 1462 -
58 5111 926 - 43413 -
59 - - 97 166 -
60 19 - - 5222 -
61 8 1 3 371 -
62 25 85 - 13123 -
63 5 - - 1296 -
64 31 425 - 72618 602
65 81 1 - 1967 -

P. gingivalis: Porphyromonas gingivalis, T. forsythia: Tannerella forsythia, T. denticola: Treponema denticola, F. nucleatum:
Fusobacterium nucleatum, A. actinomycetemcomitans: Actinobacillus actinomycetemcomitans
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48.2%, A. actinomycetemcomitans’} 1.8%2] W=Z H<Ql
o Bustsict, sulle] e 2-12419] ofdlo] X4k ¢

QIS ZAKSte] P. gingivalis 95.7%, T. forsythia 44.3%,
T. denticola 65.7%, A. actinomycetemcomitans’} 20%<]
HEE Btk Bausith 4 78 thesoat vl A
P. gingivalis 63%, T. forsythia 74.1%, T. denticola
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Rty B33ty
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2. A543 YA A& P. gingivalis 61.5%, T.
forsythia 53.8%, T. denticola 29.2%, A. actino-
mycetemcomitans 15.4%, F. nucleatum< 100%<]
Zd &S B} P. gingivalis, T. denticola® 104 ©]

T Ed &0 FUkete S BRI A, actino-
mycetemcomitanse 918 AT 8-10417lA &4
&0] E=34H(p<0.05).
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4. ARGt A= F. nucleatum® 43k #2934

Wdol Adden, XeAFE A 2A e Foe A
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comitans® 733 4#BAAE 7FA 2 QAT A S
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Abstract

QUANTITATIVE DETECTION OF PERIODONTOPATHIC BACTERIA USING REAL-TIME PCR

Seon-Mi Kim, Kyu-Ho Yang, Nam-Ki Choi, Mi-Sun Kang*, Jong-Suk Oh*

Department of Pediatric Dentistry, School of Dentistry, Chonnam National University
and Dental Research Institute and second stage of BK 21,
*Department of Microbiology, College of Medicine, Chonnam National University

The detection of special bacteria of oral plaque and quantitative analysis are possible through the real-time
PCR technique. The aim of this study was to investigate the prevalence and the amount of five periodontopathic
bacteria using real-time PCR, and evaluate the relationship among amount of bacteria, plaque index and gingi-
val index. Sixty five subjects ranging from 8 to 18 years old were enrolled. Plaque index and gingival index were
examined and five periodontopathic bacteria were surveyed in subgingival plaque samples. The results were an-
alyzed by ANOVA and Pearson’s correlation.

Results: The prevalence of P. gingivalis was 61.5%, T. forsythia was 53.8%, T. denticola was 29.2%, A.
actinomycetemcomitans was 15.4% and F. nucleatum was 100%. Plaque index and gingival index have a signif-
icant relationship with the amount of F. nucleatum. The amount of T. forsythia has a strong relationship with
the amount of T. denticola and A. actinomycetemcomitans(p<0.05).

Key words : periodontopathic bacteria, Real-time PCR, Plaque index, Gingival index
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