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ABSTRACT

Objectives: The objectives of this study were to investigate the distribution and level of periodontopathic
bacteria with the general characteristics and oral health condition of the elderly. Methods: A total of
335 elderly individuals aged 65 years or older who lived in Ganghwa-gun, Incheon, were included in the
study. Oral examination, investigation through a questionnaire, and collection of saliva were carried out.
The collected saliva was analyzed for the distribution and levels of bacteria (red and orange complex
bacteria) by real-time polymerase chain reaction. Statistical analyses were performed using chi-square
test, t-test, one-way analysis of variance, and Pearson’s correlation coefficient with SAS statistical
software version 9.4. Results: Among the general characteristics, there were significant differences in
the distribution of Porphyromonas gingivalis, Treponema denticola, and Parvimonas micra depending
on sex, age, and dental visits (p<0.05). The number of remaining teeth and denture use were related to
the distribution of periodontopathic bacteria, except T. denticola (p<0.05). Additionally, periodontitis
was related to the distribution of P. gingivalis (p<0.05). As the number of remaining teeth increased, the
copy number of red and orange complex bacteria also increased (p<0.05). Those individuals who did not
use dentures and had periodontal disease had more periodontopathic bacteria (p<0.05). Conclusions:
The distribution and copy number of periodontopathic bacteria in the elderly were more related to
oral health condition than to general characteristics. In particular, the distribution and copy number
of periodontopathic bacteria were higher in subjects with multiple remaining teeth, no dentures, and
periodontal disease.
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eRlofAN EAgeh= S 5 55] A5 deh S AR 75 ko ek x| 2] o mlarj el
FE op7sto] xjoh S REslE R 7MY 7t A= o AR AL QITH4,5]. 2018\ RIS
2Ll ofslH 65A] o)/ eqle] A AR Tl A, ofel thRl = AR S & A2
FAgo] 2912 LTl 2018\ SRIZIGFYZARIM = -2]u=t 604 ol EARe] oF 50%, o1Ake]
2F40% ol/go] 2|58 71A| AL Jlrkal BasiitHe).

x|FA2ko] 21342101 Q12 XA Bl 2|2 Gt MAISh=Alet-52] 54 °|H, 53] Porphyromonas
gingivalis (P. gingivalis), Tannerella forsythia (T. forsythus), Treponema denticola (Treponema denticola),
P. gingivalis, T. forsythia, T. denticolaZ 7 ¥/ 0] 738t 11913 x|5AlleHred complex)w© & Prevotella
intermedia (P. intermedia), Parvimonas micra (P. micra) 5°] 5-8.3F 3-8 $HH7-10]. Socransky 5{11]
2 2|5 Y2 nIR|= Aok AU F/gA7 ol w2 Al et Al 57 HA] o' st
P. gingivalis, T. forsythia, T. denticolaZ 7V ¥¥/de] 738t 198 215Altred complex)w-22 P.
intermedia, P. micraZ %913 FAla (orange complex) 2 F-5313iC}. 0|5 A2 thfdt S40] AJAt
0= 2|FAlo] A3 02 JFS nlx x5S fEelal ofStA7|H, of= A= ARt
2 7RItH7-10,12,13]. whebA o] 5 x|FAllatat 717 AdEe] Bl d e mefshe 212 el S0l 71 S2
S PEAN X AghS X| 5okl ooty ] Sl 2 L egh Flrolo). Jefut AlF71A] UaEE tiEEe
s TP TR Al (o5t 2|5Allt)ol] it Ato] AL, Allte] fu o]l tieh At mlH]EH A7
o|m, 38 x|FAletol sligsh= P. intermedia, P. micra®l] thh =t 1= Zopi 7] ofgrh, it tipo)
RIS Ve g ot A= Aol TIX] AL QLo H, thitAlof| H]s a0 & 347 A7 o e =
=0l AF81L Als Rl Vo= B e Ho] BE3H AAolnt 20008 A e RA AL
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2|5 /-5, Q2|ALE o5 st TEEX|ofe] 4= A3 25 3270] Xotel] tha Miller
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2| FAltoll 43t P. gingivalis, T. forsythia, T. denticola®t %21E %|5:M1w?] P. intermedia, P. micraZ &
AR} ZAAF R 71491 Periogen (2] 241, Korea)oll £4] 2]2]510] Real Time PCR(AAIZ E5ta 4
SRS )E ARSI AT S ol TRk Z R E] A= Efl 1 mlS A3 S, Exgene Clinic SV mini Kit
(GeneAll, Korea) o]-&5to] 7730|8E2] DNAS &5}, functional gene (Rgp B, Waa, gitf) S 25
A2FE Specific primer2t ¥4 ABI 7500 Fast Real-Time PCR system (Applied Biosystems, Life
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AoAke] Agg2 ‘80A m]Tke] iQTo] 183%(56.1%), ‘B0AN o1/de] Q0] 1477(43.9%)01 31, /3
2 Y 1187(35.29%), ‘o343 2177 (64.8%)° | ATk, AZF3El= =71 8178(24.2%), FE 2117 (63.0%), 7+
Z(2h) 4378(12.8%) 01 ATt At A7 F 2| RHE o o] ehstiaf= RREeH gl 20558 (61.2%), a2t
A2’ 1307(38.8%0) 08 ZAFEIIC}. TARFS] 7k |0} 4= x|k 399 (11.6%), ‘FHE|o} 1-107) 723
(21.5%), FEEX]o} 11-207K 78%(23.3%), KHEX|of 217 o) 1467 (43.6%0)= LR 2|58 /5= F
x|ofgr} 397} ZkER|of7} }l o x| 5 Zlo] o] ket 4782 S, 4372 AelsiiL, X154 ¢l
& 172%9(51.3%), ‘A4 Ue 1638(@8.79%)0120ct. 2JX|AHE f-Fol theiAl= ARoHA] % 1727
(51.3%), ‘AR&31aL 913’ 1638(48.7%) 0= LtERG T Table 1>.

Table 1. General characteristics of study participants

Characteristics Division N(%)
Total 335(100.0)
Age <80 188(56.1)
=80 147(43.9)
Sex Male 118(35.2)
Female 217(64.8)
Living arrangement Alone 81(24.2)
With spouse 211(63.0)
With family 43(12.8)
Dental visit for 1 year No 205(61.2)
Yes 130(38.8)
Number of remaining teeth 0 39(11.6)
1-10 72(21.5)
11-20 78(23.3)
=>21 146(43.6)
Denture status No 172(51.3)
Yes 163(48.7)
Periodontitis No 123(42.1)
Yes 169(57.9)

2, 2ePe EH0)| IHE K|FMZe EX

A=kl Aol 8och mjtd wh Hk 80c o 3 W T. denticolas: HE-fshs tVdAP | of B3kom
(p<0.05), /g "ol wehAl= @ et of/do] P. gingivalisE: H-F5h= 7397}l BRHp<0.05). 71534l
wkE XAt o] B BAIA 2 Fold 2fo] 7} QI H (p>0.05), Al 1R X|TpE of ol wzhid=
2|3 2ol e tVdAP R R0l Sl tVdAtel HIsl P. micra®] HE&0] fofsiAl of =3t

(p<0.05)<Table 2>.
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Table 2. Distribution of bacteria according to general characteristics in study participants Unit - N(%)
Red complex Orange complex
Variables P. gingivalis T. forsythia T. denticola P. intermedia P. micra
No Yes No Yes No Yes No Yes No Yes
Age
<80 82(43.6) 106(56.4)  44(23.4) 144(76.6) 12(6.4) 176(93.6)  38(20.2) 150(79.8) 7(3.7) 181(96.3)
=80 61(41.5) 86(58.5) 46(31.3) 101(68.7) 2(1.4) 145(98.6)  38(25.8) 109(74.2) 8(5.4) 139(95.6)
D 0.697 0.106 0.023 0.222 0.450
Sex
Male 59(50.0) 59(50.0) 34(28.8) 84(71.2) 7(5.9) 111(94.1)  30(25.4) 88(74.6) 4(3.4) 114(96.6)
Female 84(38.7) 133(61.3)  56(25.8) 161(74.2) 7(3.2) 210(96.8)  46(21.2) 171(78.8) 11(5.1) 206(94.9)
p* 0.046 0.553 0.237 0.378 0.478
Living arrangement
Alone 28(34.6) 53(65.4) 20(24.7) 61(75.3) 225 79(97.5)  18(22.2) 63(77.8) 5(6.2) 76(93.8)
With spouse 97(46.0) 114(54.0) 58(27.5) 153(72.5) 11(5.2) 200094.8)  47(22.3) 164(77.7) 8(3.8) 203(96.2)
With family 18(41.9) 25(58.1) 12(28.0) 31(72.0) 1(2.3) 42(97.7)  11(25.6) 32(74.4) 2(4.7) 41(95.3)
p* 0.210 0.878 0.467 0.889 0.677
Dental visit for 1 year
No 82(40.0) 123(60.0) 58(28.3) 147(71.7) 8(4.6) 197(95.4)  45(22.0) 160(78.0)  13(6.3) 192(93.7)
Yes 61(46.9) 69(53.1) 32(24.6) 98(75.4) 6(39) 124(%.1)  31(23.9) 99(76.1) 2(1.5) 128(98.5)
p* 0.210 0.459 0.751 0.687 0.038
“by -test

3. 712 S840 WE X|FM=e 2
WE]o}47} to VAol ufe} TefeAIFAI 2] P gingivalis T. forsythiash Z918 3|7l go) 4ok =

#72] 2880] RLlEPl £t

(p<0.05), @)X AM8-9-5L0]] wEbrl = 0|5 ARBEH= AR} Bk ARE-

SF2] e tVdAMelAIM T. denticolas A Q)5 & w5-2] 5] -2JolA| HTHp<0.09). 2|52 77

of| 2 B = P. gingivaliso A7 x]Fo] 9l

& HtH(p<0.05)<Table 3>.

Table 3. Distribution of bacteria according to oral condition in study participants

= OV 2| Fedo] ls thdAllAIM o] 22 28 &

Unit : N(%)

Red complex Orange complex
Variables P. gingivalis T. forsythia T. denticola P. intermedia P. micra
No Yes No Yes No Yes No Yes No Yes
Number of remaining teeth
0 26(66.7) 13 33 3) 20(51.3) 19(48. 0(0.0) 39(100.0) 13(33.3) 26(66.7)  8(20.5) 31(79.5)
1-10 36(50.0) 36(50.0) 24(33.3) 48(66.7 4(5.6) 68(94.4) 24(33.3) 48(66.7) 4(5.6) 68(94.4)
11-20 31(39.7) 47(60.3) 15(19.2) 63(80. 6(7.7) 72(92.3) 16(20.5) 62(79.5) 1(1.3) 77(98.7)
=21 50(34.3) 96(65.7) 31(21.2) 115(78. 4(2.7) 142(97.3)  23(15.8) 123(84.2)  2(13.3) 144(98.6)
P 0.002 0.001 0.158 0.010 <0.001
Denture use
No 61(35.5) 111(64.5) 35(20.4) 137(79.6) 8(4.7) 164(95.3) 30(17.4) 142(82.6) 3(1.7) 169(98.3)
Yes 82(50.3) 81(49.7) 55(33.7) 108(66.3) 6(3.7) 157(96.3)  46(28.2) 117(71.8)  12(7.4) 151(92.6)
P 0.006 0.006 0.657 0.019 0.013
Periodontitis
No 56(45.5) 67(54.5) 35(28.5) 88(71.5)  5(35.7) 118(42.9) 30(24.4) 93(75.6)  4(3.3) 119(96.7)
Yes 57(33.7) 112(66.3) 35(20.7) 134(79.3)  9(64.3) 160(57.1)  33(19.5) 136(80.5) 2(1.2) 167(98.8)
p* 0.041 0.147 0.619 0.226 0.219
‘by y-test
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Aol 80| o)/l TV AHETE 804 RITHQ] t/dAke] P. micra 47} B HRE2H (p<0.05), o1/do] ‘B
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Q12 O AN St FREAl W F2 X|FAIEe) 2845 Helskaa stk
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FEo] ARFAQl BAdol] nf2 A FAe] Bxet 2 BARH AT, 7L e A5 Algito] &
o5t xjol 5 Q1 HhH, JL73 Abeljo mh2 x| Al o] B3ot 4 7o) BE FHRojlA B M-S A Qe =
E FollM frofgt 2ol 2 Lehlo], 2RFQl SRR 174 S0l ol o7} =i A)A) Lekiith
E5] 7R} 471 B2 eQIUSE 2| FAEe] el 47} F7IsHe AntE Yl o) R0}
Be42 2FAlEol MAIS7|0] F-& 878 Al 38l ZEER|of7} 2590l o]2hE 7H5Ado] 7] whEo]
72 XA ol B3k Folld xEEx|oke] 471 o Bokrhal B gk Kim S{18]e] et 4|5}

At Kawada S{19]%= 11913 2|5eAlF2] 420l wbA] 2|52 Yol folgh xfol & B oirtal B ughu} 9]
£, o= AFAeS sk thEEe] Mol 2287 Ujoll AMAlsh= 87143 Al sidst7| wiEol
FEXOP EE4E 22877t B, 2|FAle] Baet £k A el bs 202 AJZHEct ZE(of
S5 O] ARERFol w2 A FAlE] EHE Y eobe WA S 7KL QRS ARESHA] OhS 7S
okt S 7Fs/d0] o B2 O] E ARESH= TPIRPE T Q| X & ARSSHA] O T RtollA] XAl
o] E&&at 47} o] = UeP 4= Qlek 2 Aol & QA& ARShe VAL Bk ARgokA] = ol
ZJofAA T. denticolaZ: H|LJ5H & #5-2] Z3-80] =F0H, T. denticola, P. intermedia, P. micra w5
O] £ W2 710 2 et
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Table 4. The level of bacteria (log) according to general characteristics in study participants Unit : Mean£SD
Variables Red complex Orange complex
P. gingivalis T. forsythia T. denticola P. intermedia P. micra

Age

<80 4.60£1.07 4.55+0.86 4.37+0.85 5.09+1.14 4.03+0.57

=80 4.42+0.95 4.52+0.87 4.22+0.86 5.02+1.20 3.84+0.69

P 0.213 0.768 0.112 0.613 0.009
Gender

Male 4.42+1.02 4.37+0.85 4.1310.83 4.88+1.18 3.9110.64

Female 4.56+1.02 4.62+0.85 4.39+0.86 5.15+1.15 3.97+0.63

)2 0.366 0.301 0.009 0.077 0.444
Living arrangement

Alone 4.48+1.08 4.68+0.79° 4.314+0.95 4.9241.30 3.87£0.76

With spouse 4.53+1.05 4.43+0.89 4.29+0.84 5.10*1.16 3.98+0.60

With family 4.52+0.75 4.80+0.78 4.34+0.77 5.12+0.84 3.92+0.51

P 0.957 0.025 0.955 0.534 0.417
Dental visit for 1 year

No 4.50%1.06 4.54+0.87 4.3240.84 511£1.21 3.9610.64

Yes 4.55+0.95 4.53+0.85 4.2840.88 4.97+1.09 3.9310.62

p* 0.776 0.873 0.727 0.347 0.724
‘by t-test or one way ANOVA

*»denoted by scheffe’s test

Table 5. The level of bacteria (log) according to oral condition in study participants Unit : Mean£SD
Variables Red complex Orange complex
P. gingivalis T. forsythia T. denticola P. intermedia P. micra
Number of remaining teeth
0 3.7310.83° 3.8240.94° 3.77%0.70° 3.9941.08* 3.2940.63°
1-10 4.37+0.95" 4.4610.83 4.14+0.80™ 4.69+1.14" 3.7540.60°
11-20 4.56+0.90 4.62+0.77° 4.4310.74° 5.1440.97™ 3.9740.60™
>21 4.66+1.08" 4.6410.86 4.47+0.91° 5.39+1.12° 4.16+0.53°
p* 0.015 0.001 <0.001 <0.001 <0.001
Denture use
No 4.57+1.06 4.6310.83 4.4710.88 5.347+1.09 4.1340.53
Yes 4.4440.97 4.42+0.89 4.1340.79 4.72+1.15 3.74+0.67
p* 0.387 0.066 <0.001 <0.001 <0.001
Periodontitis
No 4.3311.02 4.43+0.70 4.17%0.74 5.00*=1.14 3.880.60
Yes 4.71+0.97 4.7310.86 4.544-0.90 5.29+1.08 4.10%0.57
p* 0.018 0.005 <0.001 0.060 0.002
‘by t-test or one way ANOVA

*>denoted by scheffe’s test
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okl Barsto] XAl 0] 5-9/8S Fxe vk Qlrh webA eQlEe] 1 1173 7l BiQkS: B gt o]
2|78 i Alte] 45 AA7)7] QIgh g 50| o] Fojxjof & Al o 2 A7,

o] A7 FufelAle Fokiy] e Uk B4 % 77 B4l mE xFAlEel 15 A7sigirke
ol eJej7h Lo, AFtegr GRA| o] weolo & $HyE|o] i ¢ire] ks mE weQlojA] YUrtksts}
7| oldthe AR S 7HInt w5t el Bl x| FEAltS A5 5H7 ] whizol] x[otellA] 2174 2]HAl
TR Aok 2t x| gelM 22 E S AFste] 2| FAlt-S RAlehs AR 2FAES] HEE
oJul XAt} 42491 FHollA 27t QLS 7Rs/do] Qlok ey 22 thero] ATEolA XAl
A A= Efel S Bho] 2851l 11, Efo] thefet 7t BfjolA] fefichs Altg L 6kl QL7
ol 2| HAErE T @ 512 o grte] HAAR] el o AeksiAl vrebd 4= Qlokar 7kskar glot
[22]. T XAl B4 Al A7 H L 7hst efel s 2= 2 st u]-8at AR 7ol B2 =8| B

OV L AT A MO Z Rl 50| IS THdsh7 | flsliite 74 U ZEX]ol
HA3| oL, 2157 i Alte] 5 AAAF =M X572 7V dA71a0AL She 25 o] AddE ofof

| FHRE Alte] f-Ret o] -5 BAlsto] thgat 2 A2 S Ak

1. YRHA B/ S A0, A, AR 7ol w22 P gingivalis, T. denticola, P. micra®] w37}
ofgt 2ol g HATHp<0.05).

2. FFEA F 7E22]oks, o)x|q ol wlet P. gingivalis, T. forsythia, P. intermedia, P. micra®] £-3£7}
Folgtatol 2 B om(p<0.05), X5 350l w2t P. gingivalise] H-327}-7-2]5k o] 2 LERATHp<0.05).

3. A, A, Yool we} ZH2- T. forsythia, T. denticola, P. micra®l 47} 5-2]5h 2fo] & H3T}
(p<0.05).

4. 7kE2]okp7 57k tol| et R 1Y XAl 598 XAl 47t felskAl 7l o,
OJR| & AFESHA| Gk= TdAL] T. denticola, P. intermedia, P. micra®] 42} 2|52 0] Q= ti/dAke] 1.9
3 AFAF 2 ESFMT F P. micra®] 57} B BATHp<0.05).
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