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ABSTRACT

Objectives: The purpose of this research is to examine oral pathogen distribution among elderly with
dementia in a care facility to understand the importance of preventively managing oral diseases in terms of
preventively managing senile diseases. Methods: From 11th August 2015 to 11th October 2015, gingival
crevicular fluid was collected from 130 subjects consisting of demented/non-demented elderly people aged
above 65 in care facilities located in the regions of Busan/Gyeonggnam. Based on collected data, real-time
PCR analysis on oral pathogen was conducted. Results: The demented elderly group consisting of female
patients aged from 0 to 79 indicated higher ratios of T. denticola in comparison to the non-demented elderly
group, and the demented elderly group consisting of female patients aged above 80 indicated a high ratio of
S. mutans. It was confirmed that P. gingivalis and T. forsythensis categorized under the red complex are
correlated, and that bacterial species categorized under the orange complex and bacterial species categorized
under the red complex are correlated. Conclusions: Because eldery people with demntia are exposed to
periodontal disease and dental caries, their oral environments are more vulnerable. In order to improve such
environments, it is necessary to provide care facility personnel with an opportunity to receive education to
become aware of the importance of oral health, and it is also necessary to compulsorily assign dental
hygienists to care facilities so that they can serve as personnel specializing in oral health management.
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Exgene Clinic SV mini Kit (GeneAll, Korea) S ©]-85}] A Z3]At] 2| A]of| ket 73 n| =2
DNAES FE3510} A= 200 WS 1.5 mL FEHo 2-2 % 20 ul©] proteinase K= 75T} 200
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500 w0 2] buffer TWS F713F & 35 52120,000 g2 YA E 2|5 & EH = u7] 51t A FHO
200 ul®] buffer AEE 37F5FL 52 Bt Aol 4] A2 5 142 56,000 x g& ¢4 E2]5}o]
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3) a4 849 kS 7R el oJet A 2

FAuPES] RS 2151 Cytoperio analysis system (Microis, Korea)E -85t 77
W ZAfok= A4 vES] HES FloliA= 16s iDNA TS S-2o1901, 2] njiE deEs
HJ5lA= functional gene (rgpB, waaA, gtf) 2 25 F specific primers AXFotd 2F 200 bp <] 2]
DNA TS 747F Z-3513] T Real-time PCRO| ARS-5 probes-2 A= 7HMi& dle{sto] mbgo]
AR = 3E-& A6, ZHHES oA 24tV BEE 5 384 FolA vl T2 pannel &
=2 FA5 T Table 1>.

Real-time PCR Fhg--8-98-2 2=Z3t total DNA 2 ul2} Z+2}F2] primer set 10 pmol, probe 2} -8
B, Tunit Hot-start Taq DNA polymerase(GeneAll, Korea)S =361 520 ul7 === A2
t}. 96 well plate®]] ¥+ F ABI 7500 Fast Real-Time PCR System (Applied Biosystems, Life
Technologies, USA)= ©]-85t0] AoFREA-S A|85}3 Lt o] ol AR8-<FReal-time PCRE] 2712 %]
Z HAAS QY] 95°Cof| A 1527E, 015 45819] cycle2 95°COllA] 15%, 55°CONA] 15%, 72°COflA]
2027+ M35 Cycle threshold (Ct)yi= €217 522F0] DNAE 2] th=7 oA Al2kohs, Al

Table 1. Used strains in this study

Target strain

A pannel Aggregatibacter actinomycetemcomitans KCTC3698
Porphyromonas gingivalis KCTC5352
Tannerella forsythensis KCTC5666

B pannel Treponema denticola KCTC15104
Prevotella intermedia KCTC3692
Fusobacterium nucleatum KCTC2640

C pannel Parvimonas micra ATCC33270
Campylobacter rectus KCTC5636
Eikenella corrodens KCTC15198

D pannel Streptococcus mutans KCTC3065
Streptococcus sobrinus KCTC3308
Total bacteria 16s rDNA control
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%o tgh 224 (standard curve)] falA] AR & A7t S ARG 2 = Rel A Tt
25212 7kl Belo] Aol Hliel] Solol S Al2 T g4 Akt gtog st
o]

HEFE24(Standard curve)2 HAYEF AT nABEAFLUAIE|(KCTC, Korea)2t American
Type Culture Collection (ATCC, USA) A 22 F19] real-time PCR 24 Zof| o|n] &
31 9= DNA JH2] 12 0|85} Real-time PCR 4] Fof] 11 A} gho] 24 2 12 grof] oijH]
Slo] FETAlo] 18 At<Fig. 1, Fig. 2>. Real-time PCR FA 0|4 A2k 9ot BE418 45
HFeF o] =04 Clinic SV mini Kit (GeneAll, Korea) S AF861 genomic DNAE &3 T,
Ao B of| A ARERE E-2 27 9] real-time PCR O AR8-01ATY. o|wf| genomic DNAE 105914

100copies”7HA] 1082 514510 2412 TH==1| template DNA 2 AF8353ICt.

Multicomponent Plot

350,000

Fluorascence

s
Fa ECYs EwWC TAMRA

Fig. 1. Amplication of profiles for 7. denticola-specific PCR products

! y = -0.2963x + 12,04

R? = 09988
0

0 10 20 30 40 50

Fig. 2. Standard curve was generated from the amplication plot of 7. denticola. A suspension of 7.
denticola cells was serially diluted
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of it E4o] e HE%% A S o 2 7 A B 55 ol AoV
A

{15t t-@@(t-test)% AAISHAH. lﬂil 2z Hé%l.*é = 2] AL et st

A A
1. ek £y
ATV EAre] dHrA B8-S A EH A 79 A o217} 63.3%, EAFF36.7%C130
T 27} s -2 27T 67.1%, 'HAF32.9%01 2k ZJuft-- 804 Vo] 61.7%, 70~79A417}
30.0%, 65~69417} 8.3%0| 3L X7} Gli= T2 70~79A1]7} 57.1%, 65~69417}22.9%, 80A] o1
©]20.0%0°] It A|ie] Al ek T dRlRl 73971 85.0%, el 171 15.0%°1 %L
o Z20] Aqldee Tl el A-97t 71.4%, ﬁi} 31 73971 28.4%°1 ek, At 1 F
?;o] 34.7%, = B¥EL0] 28.6%, ol 18.3%, HBWEL0] 10.2%A. 0 A7} = w2
TEU0] 41.1%, B0 26.0%, HEH2S0] 15.1%, @A gH0] 6.8%FTH<Table 2>
Table 2. General characteristics of subjects Unit : N (%)
Characteristic Division Dementia Non dementia
Gender Male 22 ( 36.7) 23 ( 32.9)
Female 38 ( 63.3) 47 ( 67.1)
Age (year) 65~69 5( 83) 16 ( 22.9)
70~79 18 ( 30.0) 40 ( 57.1)
>80 37( 61.7) 14 ( 20.0)
Systemic disease Single disease 51( 85.0) 50 ( 71.4)
classification Complex diseases 9 ( 150) 20 ( 286)
Systemic disease” H?/pettension 17( 34.7) 30 ( 41.1)
Diabetes 9( 18.3) 19 ( 26.0)
Cardiovascular disease 5( 10.2) 5( 6.8)
Brainvascular diseases 14 ( 28.6) 1 15.1)
- 4( 82) 8( 11.0)
Total 60 (100.0) 70 (100.0)

YMultiple responses
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2, Q80| E A2 AL 01 8=

Aol e 77 HoA] njE0] Bas AR ofzto] 749 X|ufjtof| 4] Red Complex?] T.
denticola?}18.68+1.84 2 2|07} Q= 10] 17.044+2.50 Rt} =3O ™ (t=-2.501, p<0.05), S. mutans
= Aol A 15.0621.95 2 Z|ul7}F Q1= 9] 13.06+3.19H 0t =9 TH(t=-2.537, p<0.05)<Table 3>.

Table 3. Oral pathogenic microorganisms according to gender characteristics Unit: MeantSD
Division Bacteria ~ Gender Dementia Non dementia t p*
Aa & Red complex Aa Male 11.57+0.00 17.39+5.25 0.960 0.439

Female 15.94+5.12 17.59+4.40 0.458 0.666

Pg Male 17.55+1.52 18.11£1.05 0.936 0.361

Female 17.41+1.79 17.71£1.27 0.609 0.546

Tf Male 16.74+2.21 16.45+3.17 -0.280 0.782

Female 16.50+1.99 16.89+2.19 0.708 0.482

Td Male 17.78+2.75 17.81£2.18 0.024 0.981

Female 18.68+1.84 17.04+2.50 -2.501 0.016

Orange complex Pi Male 16.74+2.69 16.57+2.90 -0.169 0.867
Female 16.2742.43 16.35+3.35 0.110 0.913

Fn Male 19.19+2.23 19.00+1.68 -0.313 0.756

Female 19.96+1.34 19.54+1.88 -1.176 0.243

Pm Male 17.46+2.05 16.22+2.30 -1.705 0.097

Female 17.74+1.68 17.46+2.05 -0.646 0.520

Cr Male 18.66+2.76 18.15+£2.00 -0.482 0.635

Female 17.71+2.69 17.70+£2.09 -0.018 0.986

Green complex Ec Male 13.09+2.66 12.30+2.97 -0.871 0.390
Female 14.39+2.89 13.42+3.41 -1.157 0.252

Dental caries Sm Male 14.12+£2.52 14.91£3.04 0.743 0.464
Female 15.06£1.95 13.06+3.19 -2.537 0.015

Ss Male 13.99+2.19 13.16+2.92 -0.590 0.566

Female 15.1943.55 14.38+2.84 -0.531 0.602

Total Male 21.80+0.69 21.61+£0.92 -0.797 0.430
microoganisms Female 22.18+0.91 21.86+1.00 -1.530 0.130

Aa: A. actinomycetemcomitans, Pg: P. gingivalis, Tf: T. forsythensis, Td: T. denticola, Pi: P. intermedia, Fn: F. nucleatum,
Pm: P. micra, Cr: C. rectus, Ec: E. corrodens, Sm: S. mutans, Ss: S. sobrinus
*by independent t-test

3. oy e 17 HAM 0)d=

Agol w2 Y WY udEY] BiE AHEH 70~79A491A4 T denticolar= Z|ito]
19.64+0.88% 2|7} = 712] 17.83+1.70 20} QL0 W (t=-2.687, p<0.05), 80A] oA oA S,
mutans~— A|OA] 14.97+2. 152 Z|u7} §l= 9] 12.61+2.84 BTt =k THt=-2.438, p<0.05)
<Table 4>.
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Table 4. Oral pathogenic microorganisms according to age characteristics Unit: Mean+SD
Division Bacteria Age (year)  Dementia  Non dementia t p*
Aa & Red complex Aa 65~69 - 19.35+0.39 - -

70~79 13.75£5.11 16.1245.63 0.570 0.593
=80 18.14+0.00 - - -

Pg 65~69 18.84+0.713  17.70+1.43 -1.501 0.334
70~79 17.47+1.03 17.75+0.97 0.744 0.463

>80 17.32£1.99  18.46+1.92 1.056 0.302

Tf 65~69 18.98+1.82  15.22+2.53 -1.991 0.070
70~79 17.06£1.80  17.08+2.51 0.016 0.987

>80 16.17£2.03 17.64+1.92 1.897 0.067

Td 65~69 16.49+6.01 15.8942.65 -0.248 0.808
70~79 19.64+0.88  17.83+£1.70 -2.687 0.011

>80 18.15+1.85 17.00+3.66 -1.051 0.304

Orange complex Pi 65~69 18.20+0.67 16.34+2.07 -1.503 0.159
70~79 16.23+2.24  16.46+£3.42 0.219 0.828

>80 16.34+2.72  16.40+3.80 0.055 0.957

Fn 65~69 19.60+0.98  19.07+2.21 -0.512 0.614
70~79 19.84+1.12  19.38+1.72 -1.055 0.296

>80 19.61£2.06  19.65£1.70 0.069 0.945

Pm 65~69 16.74+2.09  17.10£1.85 0.340 0.738
70~79 18.04+£1.64  17.02£2.34 -1.642 0.107

>80 17.541.84  17.16+2.29 -0.583 0.563

Cr 65~69 16.93+2.91 17.3242.18 0.254 0.804

70~79 18.64+1.99 17.89+2.05 -0.917 0.365
=80 17.78£2.91 18.23+2.03 0.405 0.688

Green complex Ec 65~69 14.32+1.85 12.81+3.82 -0.836 0.415
70~79 14.25£2.96 12.86+3.22 -1.418 0.163
=80 13.45+2.99 13.95+2.72 0.441 0.662

Dental caries Sm 65-69 14.00+£3.15 14.77+1.92 0.517 0.618
70-79 14.45+2.06 13.94+3.67 -0.423 0.675
=80 14.97+£2.15 12.61+£2.84 -2.438 0.021

Ss 65-69 1436+2.16  11.16+2.83 -1.575 0.190

70-79 15.5243.17  15.63£2.23 0.057 0.957

=80 14.50+3.28  13.44+2.61 -.649 0.525

Total 65~69 22.14+030  21.60+1.07 -1.085 0.292
microoganisms 70~79 22.13+0.75  21.81+0.93 -1.279 0.206

=80 21.99+0.95  21.88+1.05 -0.351 0.727

Aa: A. actinomycetemcomitans, Pg: P. gingivalis, Tf: T. forsythensis, Td: T. denticola, Pi: P. intermedia, Fn: F. nucleatum,
Pm: P. micra, Cr: C. rectus, Ec: E. corrodens, Sm: S. mutans, Ss: S. sobrinus
*by independent t-test

4. HAIUE S0 2 72 el 0pyS

T HAA Al E £ E A HH Orange Complex®] F. nucleatum-2
< Auflo] 20.56+0.71 2 A7} Y= 19.33+1.72 20k Bkt 57

3t 2Jo]E 2Felal 4= glIti<Table 5>.
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Table 5. Oral pathogenic microorganisms according to systemic disease characteristics
Unit: MeantSD

Division Bacteria Systemic disease =~ Dementia ~ Non dementia t p*
Aa & Red complex  Aa Single 13.2744.28 18.50+4.03 1.743 0.132
complex 19.60+0.00 15.00+5.55 -0.676 0.622
Pg Single 17.29+1.59 18.07+1.30 1.760 0.085
complex 18.22+2.01 17.36+0.83 -1.161 0.267
Tf Single 16.52+1.99 16.48+2.86 -0.054 0.957
complex 16.89+2.42 17.25+1.67 0.402 0.692
Td Single 18.35+2.35 17.1242.41 -1.829 0.073
complex 18.7140.72 17.42+2.53 -1.106 0.284
Orange complex Pi Single 16.42+2.53 16.75+£2.75 0.531 0.597
complex 16.53+2.58 15.49+4.17 -0.513 0.615
Fn Single 19.52+1.82 19.37+1.88 -0.402 0.689
complex 20.56+0.71 19.33+1.72 -2.054 0.050
Pm Single 17.64+1.89 17.13£2.15 -1.161 0.249
complex 17.69+1.34 16.95+2.31 -0.895 0.379
Cr Single 17.62+2.65 17.86+1.80 0.419 0.677
complex 18.70+2.80 17.73£2.66 -0.828 0418
Green complex Ec Single 13.7242.93 12.89+3.58 -1.148 0.254
complex 14.71£1.45 13.39+£2.39 -1.038 0.314
Dental caries Sm Single 14.5142.20 14.10+3.32 -0.548 0.586
complex 15.71+2.07 13.3643.13 -1.674 0.111
Ss Single 14.47+3.00 13.82+3.17 -0.502 0.620
complex 15.51+3.21 14.28+2.24 -0.603 0.573
Total Single 21.98+0.87 21.81+0.96 -0.934 0.352
microoganisms complex 22.39+0.63 21.70+1.03 -1.864 0.073

Aa: A. actinomycetemcomitans, Pg: P. gingivalis, Tf: T. forsythensis, Td: T. denticola, Pi: P. intermedia, Fn: F. nucleatum,
Pm: P. micra, Cr: C. rectus, Ec: E. corrodens, Sm: S. mutans, Ss: S. sobrinus
*by independent t-test

5. 718 EHE Opd=2| ke

Red Complex®] P. gingivalis} T. forsythensis (=0.701, p<0.01)= A+ AAA7F A
T}. Orange Complex®] P. intermedias= Red Complex®| P. gingivalis (+=0.357, p<0.05), T.
forsythensis (r=0.396, p<0.01), T. denticola (r=0.290, p<0.05)2} (+) A ] AAATT AAJLL, F.
nucleatum= P. gingivalis (r=0.472, p<0.01), T. forsythensis (r=0.316, p<0.01), T. denticola
(r=0.399, p<0.01), P. intermedia (=0.373, p<0.01)2} A(+) 2 1 A7} AQILY. P. micra=T.
forsythensis (r=0.271, p<0.05), T. denticola (+=0.360, p<0.01), F. nucleatum (r=0.457, p<0.01)2}
A AHTATY A3, C rectus= T. forsythensis (1=0.442 p<0.01), F. nucleatum
(1=0.267, p<0.05)2} A(+) A 21 AHHAI7T AT} Green Complex @] E. corrodens<=F. nucleatum
(r=0.213, p<0.05)2} Z(+) 2 AT AT AU S. mutans=S. sobrinus (r=0.682, p<0.01)2} 4

(HARN A7} 9.0, A v =] SX+= 4. actinomycetemcomitans= A3t H= 7
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Table 6. Correlation of oral pathogenic microorganisms

Aa Pg Tf Td Pi Fn Pm Cr Ec Sm Ss T
Aa 1
Pg 0.400 1
Tf 0240  0.701** 1
Td -0.140 0.152 0.113 1
Pi 0.367  0.357* 0.396** 0.290* 1
Fn  -0.493  0472%% 0.316%* 0.399%* 0.373** 1
Pm -0.517  0.181  0.271* 0360** 0.049  0.457** 1
Cr  -0.088 0.288  0.442** 0.133 0256 0267* 0.196 1
Ec 0.053  -0.092 -0.107 0.073  0.095  0213* -0.006 0.057 1
Sm -0.123 0131 -0.161  0.021 -0.329* 0.027 -0.157 0.078  0.084 1
Ss . -0.116  0.164  0.057 -0296 0.073 -0.065 0260 -0.131  0.682** 1
T -0.081  0252* 0.239% 0.427**% 0.297** 0.703** 0.288** 0315** 0.420** 0.167 0.126 1

Aa: A. actinomycetemcomitans, Pg: P. gingivalis, Tf: T. forsythensis, Td: T. denticola, Pi: P. intermedia, Fn: F. nucleatum,
Pm: P. micra, Cr: C. rectus, Ec: E. corrodens, Sm: S. mutans, Ss: S. sobrinus, T: total microoganisms
*p<0.05, **p<0.01 by Pearson‘s correlation analysis

HAA vPE2 A+ AR ATEAE 9™ F. nucleatum (1=0.703, p<0.01)2H FTEAIZE IR
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