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chain reaction to detect 11 strains of periodontitis—causing bacteria.

periodontal health in the elderly.
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Objectives: Periodontitis—causing microorganisms and their virulence factors can provoke periodon—
tal destruction in the host. This study was aimed at evaluating the distribution of periodontal dis—
ease and its relationship with 11 periodontal disease—causing bacteria in the elderly.

Methods: Individuals aged 60 years or above were recruited after obtaining informed consent. The
clinical attachment loss was measured at studied sites to determine the severity of periodontitis.
Further, the stimulated salivary samples were collected and analyzed with real-time polymerase

Results: The severity of periodontal disease was proportional to the amount of periodontal disease—
causing bacteria. Porphyromonas gingivalis in the red complex increased from 6.60+5.50 in stage
110 5.36+5.39 in stage 2 and 7.19+5.56 in stage 3 (P=0.003). Tannerella forsythia increased from
6.54+4.60 in stage 1 to 7.44+4.56 in stage 2 and 8.49+4.70 in stage 3 (P=0.007).

Conclusions: The presence of complex bacterial groups and their number of strains were high in
participants with severe periodontitis. Controlling periodontitis—related bacteria is important for
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P. Intermedias (P.i)
P. Micra (P.m)

P. Nigrescens (P.n)
P. Nucleatum (F.n)
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Red complex

P. Gingivalis (P.g)
T. Forsythia (T.f)
T. denticola (T.d)

Orange associated
complex

C. Rectus (C.r)
E. Nodatum (E.n)

Green complex
E. Corrodens (E.c)

A. Actinomycetem-
comitans (A.a)

Fig. 1. Pyramid of periodontitis complexes and their approximate posi—
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Table 1. The bacteria strains used in this study

Pannel Target strain

Aggregatibacter actinomycetemcomitans
(A.a) KCTC3698
Porphyromonas gingivalis (P. g) KCTC5352
Tannerella forsythensis (T. f) KCTC5666
Treponema denticola (T. d) KCTC15104
Prevotella intermedia (P. i) KCTC3692
Fusobacterium nucleatum (F. n) KCTC2640
Parvimonas micra (P. m) ATCC33270
Campylobacter rectus (C. r) KCTC5636
Eikenella corrodens (E. ¢) KCTC15198
Prevotella nigrescens (P. n) KCTC 5407
Eubacterium nodatum (E. n) KCTC 15015

A panel

B panel

C panel

D panel
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A3 #o| et &R 115 #=(Porphyromonas gingivalis,
Tannerella forsythia, Treponema denticola, Prevotella interme-
dias, Fusobacterium nucleatum, Parvimonas micra, Campylo-
bacter rectus, Eubacterium nodatum, Aggregatibacter actino-
mycetemconitans®} Prevotella nigrescens, Eikenella corrodens)
9 -rﬂtQ} £ JFH 02 BA5HITHTable 1).

At AZE2 YJelA= Exgene Clinic SV mini Kit (GeneAll, Ko-
rea)s ]30}01 T3uAE2] DNAS $&3t &, functional gene
(Rgp B, Waa, gt 25 E specific primers A5t 2F 200 bp
12]9] DNA ©HHE 717 SE3190th A S ad A3
71" (Multiplex real-time polymerase chain reaction, Multiplex
real-time PCR)O] AFE-%l probeE2 A2 7Hd-& 118sto] To]
HAA| Y= 3}%FAM Cy5, HEX)2 Ao, 7 gkgollA] 24 of
155 388 FolA Ul $7Y pannel 2 & /35Tt

E‘rz”’\]ﬂ ¢ ﬂi%ﬂﬁ}" 71 93 &AL FE3 total
DNA 2 pl& Z+2+9] primer set 10 pmol, probe®t #4584, 1 unit
Hot-start Tag DNA polymerase (GeneAll, Korea)s &3tsto] &

Table 2. Characteristics and periodontitis severity of the study partici—
pants

Variables N %)
Total 485 (100.0)
Age <80 155 (32.0)
>80 330 (67.0)
Gender Male 150 (30.9)
Female 335 (69.1)
Periodontitis severity Normal (CAL<1) 2(0.4)

Stage I (mild): 1< 52(10.7)
CAL<3 (mm)

Stage II (moderate): 214 (44.1)
3<CAL<5 (mm)

Stage III (severe): 217 (44.7)
5<CAL (mm)
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Fig. 2. Prevalence of periodontitis caus—
100 ative bacteria by periodontal disease
stage (%).
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Fo] 79l BE ZAREA HZE I} Orange associated com-
plex®] Aol%E C. rectus®] 3% 92.8%% AEEC] &4 UErEL
], Green complex®l| 31@5l= E. corrodens T3t 93.0%% AL
SOIAIA ZR1=] Tt

A5 A 43 W AFB LT HEET A= Table
33 o, FolAlFAY S AR Al A5 AR 7Rt 2Rt
AEE9 AolE Ueie Al 1159 9T 5 43U &I
4 Ao, I Red complex (P. gingivalis (P=0.027)), Orange
complex (P. nigrescens (P=0.02)), Orange associated complex (C.
rectus (P=0.03), E. nodatum (P<0.001))°lA XFH] A=7} 57}
G55 At AE W= {3t Aol & ZRIS 4 itk

3. XIFE F3= 74 W x|FF A HEY

799 Aol o 14 W AFE L9t AEgate]
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T % °lv] 90% o9 AEET 2 74 W Al g Hole 15
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Table 3. Prevalence by periodontal disease stage (%)

o] F7IHE ZRIg 4= ISl 1% R W otk Ao
(5%)0ll AAZE 7FA= E. corrodens (P=0.05)2 A|2Jgt 9Z9] A
ol A3 HE9] F7tet foulet HEFY AolE IS 4= 3
ow, Z+ Red complex (P. gingivalis (P=0.003), T. forsythia
(P=0.007)), Orange complex (P. intermedia (P=0.006), P. micra
(P<0.001), P. nigrescens (P=0.002), F. nucleatum (P=0.001)),
Orange associated complex (C. rectus (P<0.001), E. nodatum
(P<0.001)), A.actinomycetemcomitans (P=0.012)°A X|552] 4]
Tt 1R Al AETY ROt AlolE ZRIT 4 it &
5| R4 golet 'R Al £81} Z2 A5 A #e} AT A
THAE 7M. B1H Red complex?] Alat 3% % 25(P. gin-
givalis (P=0.003), T. forsythia (P=0.007))9] Alat %ol XFH A=
of| = 0I5t 20| & Yebf= A3}, P micra (P<0.001), C. rectus
(P<0.001), E. nodatum (P<0.001)2] 7%~ tiF-E-2] & chAdAte]|
A AFA A7t F71E §-ogt Aol & 7R $71%kE g1
T Uik

o] A= kel o E AFHY AFEol WE B W =8

Periodontitis complexes Bacteria stains Stage | Stage I Stage III P-value
Red complex P.g* 63.5% 52.8% 65.0% 0.027
T f 69.2% 75.2% 79.7% 0.263
T.d 100.0% 96.7% 95.9% 0.314
Orange complex P i 75.0% 83.6% 82.9% 0.322
P.m 90.4% 94.9% 97.7% 0.055
P n* 61.5% 72.9% 82.5% 0.020
F.n 100.0% 99.5% 100.0% 0.538
Orange associated complex C.r 88.5% 89.3% 97.2% 0.030
E n* 57.7% 68.2% 86.2% <0.001
Aa complex Aa 40.4% 36.4% 47.5% 0.070
Green complex Ec 92.3% 90.2% 95.9% 0.079
The P-value, based on the Chi-squared test.
*P<0.05.
Table 4. Amount of strain by periodontal disease stage
Periodontitis complexes Bacteria stains Stage Stage II Stage I1I P-value
Red complex P g* 6.60%5.50"° 5.36+5.39" 7.1945.56° 0.003
T. f* 6.54+4.60" 7.44+4.56™ 8.49+4.70° 0.007
T.d 9.71+£1.59° 9.50+2.47° 9.97+2.94 0.173
Orange complex P. i* 8.28+5.43" 9.10+4.77% 10.3445.20° 0.006
P.m* 7.7042.85° 8.36+2.44° 9.12+2.89° <0.001
P.n* 4.9244.33" 6.28+4.17* 7.08+3.84° 0.002
F. n* 11.4442.02° 11.70+1.88° 12.26+1.58 0.001
Orange associated complex C.r 7.22£3.12° 7.68+3.21° 8.88+3.62° <0.001
E n* 4.84+4.48" 5.76+4.32° 8.01+3.62° <0.001
Aa complex A a* 1.93+2.85* 1.91+2.88* 2.79+3.53 0.012
Green complex E c 9.00+3.27° 9.47+3.53" 10.03+2.69° 0.050

The number means Mean+SD (natural logarithmic scale).
The P-value, based on the ANOVA test.

“b<Different letters indicate a significant difference between groups, based on the Duncan post-hoc test (P-value<0.05).

*P<0.05.
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