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ABSTRACT

Objectives: This study aimed to identify pathogenic microorganisms in the oral cavity of Alzheimer’s dementia patients and
recognize the necessity and importance of oral prevention management. Methods: The participants comprised 40 dementia
patients aged 60 years or older and general patients who were using nursing care facilities in Gwangju from February to July
2017. Samples were collected with Eazyperio products for oral pathogenic microbial testing. Eighteen types of bacteria could be
detected by analyzing Multiplex-Quantity Real Time polymerase chain reaction at a genetic testing agency. Results: The study
comprised more women than men. Most participants were in their 80s. Statistically significant differences were observed in some
oral pathogenic microorganisms. Conclusions: Pathogenic microorganisms could more easily proliferate in the oral cavities of
Alzheimer’s dementia patients than they could among general elderly participants due to a lack of awareness of oral hygiene and
prevention management. To improve this, it is considered necessary to deploy oral health care professionals.
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wstof 6.2 pEo|TH3]. LFETAH 9| 0] & HAE] titkr} = stoln X|mlje} 2 Aeha ekl 9o, Q17| 7|53} ol 5 &4
02 Qlsf ¥ Z2|Q) 50| AokE|o] AAZ LAY BE S 3617 o) Alho] HTH5]. =ato|m X|ul $ate] A/ 85 4
ol thgh Ao b2 5-8517], & 7], &2 &5 |71 36l ofgfe SAte UEktHel.

QYHETAVEE o]oh= Q1A 7]50] &4 Ld=stoln X|uj| ke e o] - Won g QofH G Q1Yo =22 Fal 7
AR5 slof gt Q17| e E Aol QFE S Qlo] mid 7] 2% FoiAlE 71EA ol el wE] B gl tigh 7
E5ole AEE T 7] 28y BAEA R 9 A7 R3] nget AeiRALR Qe QR SAIES o]-& F2 Y=sto|n el
T e = Fule] ARZER| ol o] A HrH7]. ¥=stolH X|ul #hxje] Sk e] 7t AZsid 739 x| ™ol 1 ]
& e = 1S} sho] X|elE F/dRttH8]. 774 loll A A|A = 2] 94ar {x| =jo] S2H g2 n]E+to] HAldsh
e 4oz & ke ArAnoler FEH9 7 7o) 2|5 Aghito] H|Ztd ) F &L Hiolg| AR QIS FHS: 7HsAdo] 3.
0, AFgE©] oF 9ul(8.8)ul =okKIth= Bal[10= el ddele] F2/82 ¢ Qi

Tt A2 She] n|AgEtol ofsl BEskA| Al 4 Ui AxAlak Aol A o] mdEe] SX O nESS] deAtg oz Qs

B3] %529 2] 739 Porphyromonas gingivalis(P.gingivalis), Tannerella forsythia(T.forsythia) '52] X15% R Ald-52] B35t A
Aol ofsf FRIEITHI1]. £3] Z=stolw X|uff 2x}e] o} k] Z~oMof|A P gingivalis DNAE 'HZAGFIAL in vivo A &olA F2] 74 Ui
P.gingivalisE ZtAA1Z] Axt g=sto| X|uf| F/o] Uehd-0 =4 X|ufie] 2174291 ’lo|2tal EH,IsIITHI2). Pgingivaliss EFAC =
Sk X|ulf x| 5 ofo] 7 R] = n|R| 40| G=5to|n X|ufjo] tigt BQIE0] Alatol] 2J5F FF/d Agholghs o] 71A] A 1H13,14]00 &
o Fele] F2/482 oho & tf tiFd Zo] BHsithl1s]. 74 Wl WA nldES] AolE &I flal Easyperio(YD Life science
company, Seongnam, Korea) &2 AF&-5+tH16].

wjebA] 2 Are] 542 QFH S AJAE o8 591 T 60A o) =sto|m X|uf Rtk w2 Fhxje} X|uf Rk vhz] k2 RS i
07 17Ul /g nEe] Afol& ERlstal, AnpA o2 QR TS o8 F<l A|ul XThS BR] 9F2 2hxbE0] oS 7hadt gl o
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5 A oAl A 75 0]

AFH A tdARSolAl ko) FA a v, AP Q) 1 Zoj = 509 AR} 7R AT sisitt sl
£ol9], o BAg 3ok UdS FRet At or AY & 55 Foit). d=stoln X|uf Tk B2 2Hxje] 79 Q1] Aoljz <l
S oJAEA o] Aol S Tsto] RA ] lofA| LRet Ao ® Y £ 5ol & kIt

A oidRRe] ARkl E/4d 02 A, Lol & ZARIIAL, RS S5l A RIok 745 ZASHATE %S X Tkejak 191 2A
Zpol| ofsf x|73, BAL, &3 o= 21 Stoll AAISHATHIT7I.

1) 2 A =2l

VA= 4 g A= AARS 218 Multiplex-Quantity Real Time PCR 752 0183t Eazyperio= AH-5I3{t. Eazyperio A&
ol 5-550] Q=71 §AZ 0] §5to] 30-60% o) Fw0] 7tEE o T Ake AW 712 mL)& FHIE A £710l Wi £ g7] vt
7HE go} 2-4°Col|A| Haksto] -f7zF AAE 713HYD Life science company, Seongnam, Korea)oll EU== 5HTHI6).
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2) 7 /4 nAgES] DNA 24

AP E0ME 8717 SE RS sho] 1 o) et 9t A4 I mLE B 1.5 mL E-tube &7 H+th 12,000 RPM2
2 AAET T2 1087 AHES 7PE}°‘°“Z} 35S #2] 1 Phosphate-buffered saline(PBS) buffer 1 mLS 431 12,000 RPM
O AEE T AFolA 1027 FHES 7ieleksl § AF5S wich JHET F-2 AJelollA] Deoxyribonucleic acid(DNA)FZ 2+
< XYt & gt} WAHETH 2 B e°1| NEXamp™ EasyDirect-PCR Buffer(Genes Laboratories, Seongnam Korea) 100uL & ¥4t
20fA 1027F B3t 102 B9t 2 E3HE =2 3£ 12,000 RPM o2 YA R a3t the 204 487 YA S-S 71aerRIcH17]. A5
< PCR Yol A7 ARgste] 24 &l 4 W EE= nldES e T 4 AATHL7]. AEH &= Porphyromonas gingivalis
(72 Ul olze] B3 oA A AF 9 222 shlE §8), Tannerella forsythus(7 W /gwAlaze]l X&) 222 712 2 bioflime
S, F

usobacterium nucleatum(F.nucleatum, 77 W 21918 2] bridge &), Prevotella intermedia(P. intermedia, 773 W 2|15
oA 322 HH A5y 2 53 792 /), Provotella nigrescens(P.nigrescens, 4> 2 212 A 23 AF5%S /),
Parvimonas micra(P.micra, 77 W 215228 n}1jslo] Y ZE A7) Ao S xal)), Campylobater rectus(C.rectus, 77 Wl 2|52k gt
A 213 2 Z|2at A9 Eikenella corrodens(E.corrdens, X534 & 373 XFHol|A =2 215 e 53 7H9S £4)
Streptococcus mitis(S.mitis, X|F2% 5 4 24 2 F4 X 59 223 2|oke-4] f-I), Streptococcus mutans(S.mutans, 2]
of rol| 2t 15 A, 77 W TF2 i} 3| 21429, Z|oke-Aloll o), Lacobacillus casei(L.casei, 2~0F2] 2]oF9-A15 218y, A4t 2| 2
S| /3H etstol] Toel)7t ATHie).

3}@5&

ZH 2k IBM SPSS program(ver. 27.0; IBM Corp., Armonk, NY, USA)E o|-85}o] BAJ513 o EA14 fol42 0.052 5131
'3}. d=sto|m x|mj| ke Hh2 Raje} ek Whz] ok ghajo] ArkA ol E/4dof tigh ¥l #4851 o, 7 H /g nlAdE2] /g0l
w2 2jo|2 A5 95l vl 24 77 (Mann-Whitney U test)S A A5}

AAZzt

1E?H M%ﬂ&

A i gAke] Auby] 448 AmEH d=sto|o] X|uf ke Add2 g (2000), 43 (8000)01LaL LH J%R}EJ A2 F43(45%), 9173
(55%)°] 31t 2 33}011:1 21l ZxF] Lro]=90A| 0]AH(30%), 80-904](40%), 70-7941(25%), 704] ©15H5%)0] A 1L LrkZk=}e] Lto]=80-90
AI(15%), 70-7941(40%), 704 ©]5H45%) T Table 1>.
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Table 1. Dementia patient characteristics Unit: N(%)
Characteristics Division Dementia Control
Gender Meal 4( 20.0) 9( 45.0)
Female 16 ( 80.0) 11 ( 55.0)
Age (yrs) <70 1( 5.0 9 ( 45.0)
70-79 5( 25.0) 8 ( 40.0)
80 -89 8 (1 40.0) 3(15.0)
=90 6 ( 30.0) 0( 0.0
Total 20 (100.0) 20 (100.0)
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2, Ahigaie] 1173 A njd=

QYEDAELZ 0] & 5 d=5to|H X|uj| ZehS Hhe- 2hxjef dh=sto|mf X|uf| RIThs 2] 952 Shato] 417 1l g ndE B s A
B 2)of #xke] 72 Red complex?] P.gingivalis?} 167.42 X 102 LRt gkxke] 31.57x 10Tt E'—;— . T-forsythensis= 2]vf) FcHS H-2
Aol A LeRA] 9oLt ARt Bxtof| A1 (.50 X 10°LHERSTE. Orange complex?] F.nucleatum 2|0 FhS ¥ S} 47.45 X 10°2

At 2=} 2527 X102 T = RTHZ=-3.563, p<0.05). T3t Pnigrescenste. &=sto|m x|off X1 % "2 Bz} 51.67 X 10°2 LRt gx}
3.95X10* 2T =QHZ=2.153, p<0.05). P.micra> &=5to| x|of HehS- Bk 32} 2,40 X 10°2 URE 8} 1.02 X 1042 0 £ THZ=-2.119,
<0.05). Green complex®] S.mutansi= @=sto] ] 2| kS8R 22} 230.45 X 1042 LR 2ER}F78.41 X 10F B }THZ=-3.951, p<0.05).
L.casei= &=sto|0] x|off Hehg Bh SExtollA] (.13 X 10RO L LRt 2ol A= YeRFA] 9tHZ=3.363, p<0.05). F.nucleatum,
P.nigrescens, P.micra, S.mitis, L.casePllX] EAH 2 & §-2]5t xpo]7} Q1 lti<Table 2>.

Table 2. Oral pathogenic microorganisms according to object Unit: Mean£SD
Division Bacteria  Object Number of microorganisms (X 10, N = 20) Z P
Red Complex Pg Dementia 167.42 £ 299.60 -0.941 0.355
Control 31.57 + 61.27
Tf Dementia 00.00 £ 00.00 -1.432 0.602
Control 0.50 + 2.18
Orang Complex In Dementia 47.45 £ 28.72 -3.563 <0.001
Control 2527 £ 2542
Pi Dementia 141 £ 6.25 -0.580 0.620
Control 12.54 + 51.23
Pn Dementia 51.67 £ 86.86 -2.153 0.030
Control 3.95 +7.62
Pm Dementia 2.40 £ 3.08 -2.119 0.035
Control 1.02 +1.52
Cr Dementia 1.94 + 3.11 -1.719 0.096
Control 0.97 +2.24
Ec Dementia 0.05 = 0.18 -0.958 0.565
Control 1.07 £ 3.82
Green Complex Sm Dementia 230.45 £ 101.70 -3.951 <0.001
Control 78.41 £ 134.57
Smu Dementia 0.30 £ 0.71 -1.631 0.114
Control 8.04 = 35.76
Lc Dementia 0.13 £ 0.31 -3.363 0.001
Control 0.00 = 0.03

ngivalis, Tf. T.forsythensis, Fn: F.nucleatum, Pi: P.intermedia, Pn: P.nigrescens, Pm: P.micra, Cr: C.rectus, Ec: E.corrodens,
m1t15 Smu: S. mutans, Lc: L.casel.

by Mann Whitney U test
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’$O2 Fazyperios: ©1-§3 774 YA HIYE RS F3l Yzstoln x|uf Eajel dnt ghate] 77 A/ nES BAlsto] o)

L ﬂ? ALe] R B A oh=xstow X|uf) 2hate] AJHE-E o} (80%), 'H/3(20%0) 22 of/ge] B =3kt

2. d=sto]n 2|uf| gExe) Lol = 80th7F = A Lrestth
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<& } | X|mf 2Hxjo] 749 AHk 2hzjof] v]sh Aaz Lo dteled gl Ldodyte] Q1A|7} gho] REstod, Foret 117t 2ol A 1
o] A - a1, o] & Q1% 23 AHES Lo 7hs/dol AtH22l 2FH A o] & F Yzsto|H X|ul kS 2 2

Ape] 27 fAlshed S8k 4 F shuhs el i o]th23]. SHAIRE R FETAE o7 1 Hij]of] 2| APARE 7 o] UA] o

d=stolu 2| SARE0] AR el Aul A AlE-2 ol rial & 4= JITH24]. wihA A RAe]of mhE R YE Al

& o83h= dxstolu] X|ulf Fxp7} gof'd A2 olldsto] LYE A o F QI XL AL A= vilshe et BT o= A

rk&

Conflicts of Interest

The authors declared no conflicts of interest.

Authorship

Conceptualization: SY Jung, SG Kim; Data collection: SY Jung, CS Kim; Formal analysis: SY Jung; Writing - original draft: SY Jung,
MA Jeong; Writing - review & editing: SY Jung, MA Jeong, CS Kim, SG Kim

References

1. Kim KM, Park YN, Lee MK, Lee JH, Yoon HS, Jin HJ, et al. Oral health knowledge level on oral care and elder oral hygiene care of the nursing
home staffin long - term care facilities. J Korean soc Dent Hyg 2014;14(5):723-30. https://doi.org/10.13065/jksdh.2014.14.05.723
. Yeo YJ. Poverty and Retirement Income in Korea. Korea Institute for Health and Social Affairs 2019;364:1-8. https://doi.org/10.23064/2019.07.364
3. Statistics Korea. 2021 advanced age statistics[Internet]. Statistics Korea. [cited 2022 May 23]. Available from: http://kostat.go.kr/portal/korea/
kor_nw/1/1/index.board?bmode=read&aSeq=403253.

https://doi.org/10.13065/jksdh.20220046


https://doi.org/10.13065/jksdh.20220046
https://doi.org/10.13065/jksdh.20220046

416

- J Korean Soc Dent Hyg 2022;22(5):411-6

10.

11
12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.
24.

Ahn MS, Park JH. A study on the problems and improvement of long - term care insurance for the elderly. Jour. of KoCon.a 2019;19(8):525-34.
https://doi.org/10.5392/JKCA.2019.19.08.525

Vanobbergen JN, De Visschere LM. Factors contributing to the variation in oral hygiene practices and facilities in long - term care institutions
for the elderly. Community Dental Health 2005;22(4):260-5.

Ko HJ, Jeon ES, Kim HJ. Analysis of periodontal pathogens in care facilities for the elderly with dementia. J Korean Soc Dent Hyg
2017;17(1):155-68. https://doi.org/10.13065/jksdh.2017.17.01.155

Dental news. Dementia patients in nursing facilities, blind spots for oral care[Internet]. Dental news. [cited 2022 Apr 26]. Available from:
http://www.dentalnews.or.kr/news/article.html?no=33432.

Kim EK, Kim MS, Lee HK. The effect of oral exercise on oral health and oral health related quality of life in the elderly people. J Korean Soc
Dent Hyg 2016;16(1):103-9. https://doi.org/10.13065/jksdh.2016.16.01.103

Park MS. Educational needs in the provision of oral care by nursing saff in long - term care facility for elderly people. J Korean Gerontol Nurs
2010;12(1):72-80.

Marouf N, Cai W, Said KN, Daas H, Diab H, Chinta VR, et al. Association between periodontitis and severity of COVID - 19 infection: a case -
control study. J Clin Periodontol 2021;48(4):483-91. https://doi.org/10.1111/jcpe.13435

LeeYS. Astudy on the quantitative analysis of bacteria by Real - Time PCR [Master’s thesis]. Gwangju: Univ. of Chonnam National, 2011.
Dominy SS, Lynch C, Ermini F, Benedyk M, Marczyk A, Konradi A, et al. Porphyromonas gingivalis in Alzheimer’s disease brains: evidence for
disease causation and treatment with small - molecule inhibitors. Sci Adv 2019;5(1):eaau3333. https://doi.org/10.1126/sciadv.aau3333
Kumar DKV, Choi SH, Washicosky KJ, Eilmer WA, Tucker S, Ghofrani J, et al. Amyloid - 3 peptide protects against microbial infection in mouse
and worm models of Alzheime’s disease. Sci Transl Med 2016;8(340):340ra72. https://doi.org/10.1126/scitranslmed.aaf1059

Maheshwari P, Eslick GD. Bacterial infection and Alzheimer’s disease: a meta - analysis. J Alzheimers Dis 2015;43(3):957-66. https://
doi.org/10.3233/JAD-140621

Daily dental. Are oral bacteria the main cause of dementia?[Internet]. Daily dental. [cited 2021 Sep 26]. Available from: http://
www.dailydental.co.kr/mobile/article.htm|?no=111123.

Easyperio. Easyperio inspection manyal[lnternet]. Easyperi oral health care system. [cited 2017 Jan 16]. Available from: http://easyperi.com/
page/m3/sub3-1.html.

Genes Laboratories. NEXamp™ Easy Direct - PCR Buffer[Internet]. Genes Laboratories. [cited 2017 Sep 26]. Available from: http://
www.geneslabs.com/02_pro/search_list.html.

Central Dementia Center{Internet]. Central dementia center. [cited 2017 Jan 16]. Available from: http://www.nid.or.kr/main/main.aspx.
Seong TJ. Understanding of educational research methods. 4nd ed. Seoul: Hakjisa; 2016: 1-431.

Jeong JA. A literature review of association between periodontal disease and Alzheimer’s disease[Master’s thesis]. Gwanju: Univ. of
Chonnam National, 2016.

Yang SB, Moom HS, Han DH, Lee HY, Chung MK. Oral health status and treatment need of institutionalized elderly patients. J Korean Acad
Prosthodont 2008;46(5):455-69. https://doi.org/10.4047/jkap.2008.46.5.455

Ko HJ, Jeon ES, Kim HJ. Analysis of periodontal pathogens in care facilities for the elderly with dementia. J Korean Soc Dent Hyg
2017;17(1):155-68. https://doi.org/10.13065/jksdh.2017.17.01.155

Park MS. Oral care and considerations for dental treatment in dementia patients. JKDA 2018;56(4):231-7.

Ko HJ. A study on the causes of periodontal disease in the elderly with dementia in nursing care facilities[Doctoral dissertation]. Busan: Univ.
of Dongui, 2016.

https://doi.org/10.13065/jksdh.20220046


https://doi.org/10.13065/jksdh.20220046
https://doi.org/10.13065/jksdh.20220046

