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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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FAgYo] 2912 UERTH2]. 20181 SR FEARIM = -2t 60A] ol FAR2] °F 50%, ofAte]
2F40% ool 2|58 71A| AL ekl EasiitHe).

2| F2eke) 234 4Rl ARl A A e Bl 2| 2B M Afsh= M) 541 0| ™, 53] Porphyromonas
gingivalis (P. gingivalis), Tannerella forsythia (T. forsythus), Treponema denticola (Treponema denticola),
P. gingivalis, T. forsythia, T. denticolaZ 7 ¥ 9/d0] 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 nIRl= Aok AU F/gAL7 ol w2 Al et Al 57 HA] o' st
P. gingivalis, T. forsythia, T. denticolaZ 7V ¥¥/de] 738t 198 215AltHred complex)w-22 P.
intermedia, P. micraZ %913 2|FAle (orange complex) 2 F-5313ic}. 0|5 M- thfdt S40] AJAt
0= 2|FAlo] A3 02 JFS nlx X|FeS frEelal ofStA7|H, of= AR T ARt
2 7RIt7-10,12,13]. whe2bA o] 5 x|FAllatat 717 AdEe] Bl d e mefshe 212 el S0l 71 S2.
S PEAN X AghS X Bokal ooty ] Sl 2 egh Flrolo). iUt AlF71A] U tiEEe
s PRI TR Al (o5t 215Allt)ol] gt Ato] AL, Allte] fu o]l Hfeh At mlH]EH A7
o|m, 38 x|FAletol sligsh= P. intermedia, P. micra®l] thet =t 171= Ztopi 7] ofgrh. it tipo)
RIStV o2 ot A= Aol TIR] AL QLo m, thiteAlof| ufs a0 & 3247 A7 o e =
=0l 7781l s Q1S Vo= g e Ho] BE35H AAolnt 20008 A B RA AL
£ EUIZ 2|24 Qo1 2|5 /deiete] /g S wARH Aol th=H, 2| o] i X5 FHEE2 Ti=A,
SAEA], FEOIN 242} 21.4%, 30.0%, 32.6%2 et 5-EollM 2|59 80 the A3} Hasto] &
S0z Huwy Qloi23].
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2| FAltoll 43t P. gingivalis, T. forsythia, T. denticola®t %218 X|5A1w?] P. intermedia, P. micraZ: &
AR} ZAAF R 71491 Periogen (2] 241, Korea)ol] £4] 2]2]51o] Real- Time PCR(AAIZ E5ta 4
SRS )E ARSI AT ol TRk Z R E] A= Bl 1 mlS 2453 F, Exgene Clinic SV mini Kit
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A2k Specific primer2t ¥4 ABI 7500 Fast Real-Time PCR system (Applied Biosystems, Life
Technologies, Korea)2- 0-851] 22310 24 7} lfo] §75 SlsIith. 2 Alte] 4= EE 50
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Aoi/Ake] Agg2 ‘80A m]Tke] i-QTo] 1837 (56.1%), ‘80AN o1/de] Qo] 1477(43.9%)01 3, /3
2 Y 1187(35.29%), ‘o343 2177 (64.8%)° | ATk AF3El= =71 8178(24.2%), FE 2117 (63.0%), 7+
Z(2h) 4378(12.8%)01 ATt At A7 F 2| RHE o o] ehahiaf= RREeH gl 20558 (61.2%), 2314
2’ 1307(38.800) 0.8 ZAFEIIL}. TARFS] ZEEX|of 4= x|k 399 (11.6%), ‘FHE|o} 1-107) 723
(21.5%), FEEX]o} 11-207K 78%(23.3%), KHEX|of 217 oY 1467 (43.6%0)= LR 2|58 /5= F
z°f2kz} 3971 2kEX|op7E QLo X5 Zlo] SAo] B 1ok 495 33 435 = Ak, %= ¢
& 172%9(51.3%), ‘X594 Ue 1638(@8.79%)0120ct. 2JX|AHE 7ol theiAl= AMsHA] % 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 KFMZe EX

QA clgxte] Aol 8rh nwiel uj Bek 80ck o) 3 ) T. denticola K 5He Tk} B wigkon
(p<005), 318l WebAl= Rt oo P, gingivaliss 545K 797} 6 BgeHpe0.05). 7AYol
02 X7 AR BEE §AA 02 RelRh Aol 41910 m (p005), K AT AR of 2o mrebi
A3k W] QU thgA 7ol i Aol vlsh P, micra®) A28o] felsh o ket

(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 y-test

3. 712 S840 WE X|FAM=e 22
WEA]o}47} to VAol ufe} sfeAIFAI 2] P gingivalis T, forsythiash Z1837Algo) 4ok =

T50] ZdEC] F2lolA| =2 (p<0.05), QJXARE-FFO webAE QX5 ARSShs TVt Bt AR

SF2] %= TV AtolAIA T. denticolag A L)t B w+522] Z@E0| F2okA| EUTHp<0.05). 215 /-5

Oﬂ & B3 e P gingivaliso ARt X4 0] Qs tVdARE T X 0] Qs tVdAlelAIN B w2 238
HATKp<0.05)<Table 3>.

Table 3. Distribution of bacteria according to oral condition 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
Number of remaining teeth
0 26(66.7) 13(33.3) 20(51.3) 19(48.7) 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(80.8) 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(78.8) 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 TtV AFETE 804 RITHQ] t/dAke] P. micra 47} Bl HRELH (p<0.05), o1/do] ‘B
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5.7 S40|| u}2 X[FAMl=e] +
I HE XAl ZEER| o7 S & 7 W] Bk Allete] 47} o ko m(p<0.05),
|5 ARESh= b Aol Bsl x| 5 ARESIA| %= tdARe] T. denticola, P. intermedia, P. micra®] 47}
22 710 2 UERHTHp<0.09). 254 7] 9= 58S 7L Y=t x|5ed0] gl oAt
ofl BJs} P. intermedias A @)t HE w522 427} B BT p<0.05)<Table 5>.
not

75 ol A8 700015 o) ME S % SRS S X7 e) Walnh waR Bg 1A 9]
oni[16], o}5 Aol oJal HE X AE 7ol FhElo] gl Ao] oh ek MR ARie Bt
22 7P Qs 20 2 Ao Y17, olol] miet 77 Al X158l et e 5ol Bs|w
9loL, ciiiio] 57 Wglo] AT S Lehila 91w, oA 0 2 771e] Fofet s 2|90 1eal

TPO.E 3 A o] ofzick. nfebA] o]l QoA 5 Kool AF5kaL 9 654] ol

IQ

Q12 T 02 UNkA EAJTH TSNl HhE £ XFAlRe] FRET 45 Felstut sigick

B Ak So] QubHol S Aol me M Alo) Baet s BAIGH AT, 7R AR ALzl 3
ol 20| 2 1191 yi, 77} Aol mE x| Alge] Ritot 4t Ao] BE FBol 54 A2 AefdhE
£ 2504 folat 3ol Ueho], QuAle) SRtk 775 Sl ofst xfo] 7 FER A Uelitct.
£5) RHEA|0h 471 RS Q19148 2|3 AlRe] Hmel 47} Z7ehs Aaks Hlit, o] HEAob
BR24E 2|7 Al0] A4} 1o B2 BS A Bk, BElobE 2|59l of3hE 715 Ao] 57wzl

T 2| Batold B3t Follx ZEx|oke] 47} o EWokthal B st Kim -5{18]9] Aot Ux|s}
A}, Kawada 5{19]%= 11915 X|5eAllat-2] 4=of] wf2bA] 2|24 Wo] felgt xlo|E B Qirtal H gkHE gl
<, ol= 2|FAghe 5k tiF2e] Allto] X227 Uil AAleh= &71/d Altell sidst7| wihzoll
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S5 QX ARER-Ro) i 2| FAlte] 298 9 4ok WS 7T QX ARESHA] 92 7 X
x|okp7 b 7Hs/d0] =0 B 2 o5 ARGt VAR )X & ARESHA] e T dAtellA X5l
o] S} 47} o] A YEhE 4= Qlok & AellM = | & ARSShe tlPdAR B ARGSHA] e i
AL AKX T. denticolas AH|LJgt 25 #5-0] 23 -&0] £} 2™, T. denticola, P. intermedia, P. micra 5
o] £ g2 Z1 0 & 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 4.1340.83 4.88+1.18 3.91t0.64

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 4.481+1.08 4.68+0.79° 4.3140.95 4.924+1.30 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 4.32+0.84 511£1.21 3.96t0.64

Yes 4.55+0.95 4.53+0.85 4.28+0.88 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° 4.431+0.74° 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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