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Korean society is experiencing rapid growth dumdustrialization and urbanization, and the agihgapulation is
emerging. Degradation of the masticatory muscletdasing and reduction of the number of masticaticauses dry
mouth syndrome with decreased saliva in the eld&anges in the amount and composition of sabwese various
oral diseases, especially, periodontal diseadessly related to the microorganisms that formglague. In the elderly
education, stimulation saliva was collected affitlsevisit and the last visit to observe changesnicroorganisms in the
oral cavity. For the collection of the probes, plagaffin wax was chewed for 5 minutes. The samptrs immediately
refrigerated in a 50 cc plastic tube and then dtate20C until the next use. The subjects of this study weeelderly
people aged 65 years or older, and the study wakucted on 16 persons, 3 males and 13 femalegdi$tnbution of
saliva microorganisms according to rolling brushingthod showed significant difference in all thggeups (Aa &
Red complex, Orange complex and Green complexydafud after the education. In the group who arenhibrat they
had dentures, it was confirmed that the amountiofaorganisms before and after education was #ignifly reduced
in all three groups. There was a significant dex@éa the amount of microorganisms in the Aa & Redhplex and
Orange complex group in the case of hypertensiaterkto systemic disease. In conclusion, the hititesinterest of
oral health and general health of the subjectantire effective the education.

Key Words: Aged, Microbial, Periodontitis

N B

FAL3E AkE B mAEE FA% S o) F
Qlow, 1o WE oje] A3 JATEA 7} UFE

oA o] A}B| R EH= } 2 AL H A Ao R
o] sfjuirt haatar glom, 1 Ad 98 AkSl=

654 °]AFe] n-¢lel ) 2}x|E= B o] oF 14%>ﬂ Els
133} ALE 2 7219)8FtHCho, 2017).5E3F 9874
o] o Qlzke] yulgel Zrelelar, wid a9

o rlr

AL A3 A7) 3k B3 &7 1 Sk
A FAQ HhE) 0152 Fe AH | vl AR
AARE 55 = e 7]87F BA 2o 3 oy
A" ujA] o] 858w FEsle] Al digt S48 &
=& § &= A 7137} Ak vh(Park, 2011).0]2]
OlFER dl wEA 2 73 W Qe X
23] JEE L Qo 7IAAR] g vv|sk A
o]t}

Received: November 12, 2018 / Revised: Decemb@ll® / Accepted: December 11, 2018

*
Professor.

TCorresponding author: Hye-Jin Kim. Department abrBédical Health Science, Dong-eui University, 188d#vangno (gayadong san24), Busagjin-

Busan 47340, Korea.

Tel: +82-51-890-4237, Fax: +82-50501826878, e-rkhjlt126@deu.ac.kr

©The Korean Society for Biomedical Laboratory Scienéd rights reserved.

@This is an Open Access article distributed undetehms of the Creative Commons Attribution Non-Coneiakkicense (http://creativecommons.org/licensesity3.0/) whicl
permits unrestricted non-commercial use, distadmytnd reproduction in any medium, provided tigir@l work is properly cited.

-372 -



=
>
e
)

o ot
X

o B @ A
)
2
i)
o ot

% lo
r
:
:
r
d

:

T Ue o] oA % H3E B A
Yok Wk ol A ] Wt %
A5A B8 AR FsE 9 A48
=GOl A Bpelgko] el A
SHA W=l L HEo] oF 56%E K.y
et al., 2008; Joung and Cho, 20EPN = 7
PEAH8-& FAaAA, Aobe-25 B A5
S7HAZIAL, w2l HEE FE e
(Meyerowitz, 1991).7-% W= 8haL, Bt W F5
FEEoE Qlsto] S A4 2 WA nAEo] &4
st BfEFolu /g o] Wk mAEe] S vt
sled oje] FEERS fdst(Roh and Kim, 2018)53]
AT il thdehs R ATk
T2 Ul B nAEe] TS o] & X|HA el 3
A s, X8 fdato]l Ad A Fule 2~
A T oy dAlEske] /AR Wl vt 9l
THLim et al., 2004; Choi and Cho, 2015)1 3 ¢1-1(Lee et
al., 2008y14+= X|F4% it 5 7P Ta% 7<)
Porphyromonas gingivalis”} AlF s H3to g 3
7Fsd As Waldnk 919 SAEE w3t o R <l
17-0] Wshk= 77 E7RES] Aol Ak
Row, A= 17

o
tjo

N
MU =

ﬂJlO Olﬂ

5
«

n

(A = N 0

P o
ol
=
]
o

-

3
pul

=
N

.

-

ofN

Do e e

o
s
%0,
[
-
)
[
o
EN
[
o
X,
Y
?i',
-

N
3
il
o
%0
r 2

N

S wskE 2Aeka, 53 wole] A R FRA
S} el wis}, 7 e
sjofste] FF o PP FAE 9

sz} s}

ol
i J
i=)
ox
il
S
S
o
Sol
o,
Lo,
i

ALY I

o e B

2 A= kel AT Aol HAH 9 B4 o]
Fatar Aol o5 AL 654 oA =9l 2088 At
O F 20184 3¢ 1497 B4 4Y 24847 AFE T
galodom Aaldstoz Aol EAZE A= AE Al
98t AejHom nhEete] 47 WSS B vk 164

2 A%F A7 WA sk

T4 L OlME HAE =21 0 Al A wREe) wpx)et
woll 254 BtlS AAs 74 Ul mdE WsE
Zakdnk AA AF = 58 Bk dea gAE QA 8
o] 50 ccZEtnE FHA A4 EfelS vl SA] WA
B 3190, FAAAA e Bl $ O AR A7)
A] -20C oA B ST,

M ok

ol

Real-time PCRO|| 2§t H2H2AM: NEXpreg" CellTissue
Genomic DNA ki& ©]-&3}] A|ZAFe] X Alof w2} geno-
mic DNAE FZsI9leh 74m 82 A4S st

PerioGen Perio Real-Time PCR Kit (Microis, Koreg) ©]-&
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A Eolx Ul 79 panel.2 74331 Table Pl L}
EFYI2Ith Real-time PCRYF-S &9 %3 total DNA
2 uLE Z+7re] primer set 10 pmol, proBe -89, 1 unit
Hot-start Taq DNA polymerase (GeneAll, Kor€a)Z 33}
o] F 20 pL7t H%== AlZ5HI Tk 96 welbll & $- ABI

7500 Fast Real-Time PCR System (Applied Biosystéiifes,
Technologies, Carlshad, CA, US&) ©|-8-3} Al
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Aol 4= Red complex, Orange complex, Green complex
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Table 1. The bacteria strains used in this study Bl ] mAELS XF43 98 J|oxo wat A 21F
Division Target strain O 7 WrRlal, 7 EANS H, & s Tk A}
Aggregatibacter actinomycetemcoritans o7} A=AIE ZAFSIGITE &4 el e Ef n|
APanel Eg;ﬁy?o?:nasgingivalisKCTC sa50 AL BX & 2/ A9 ﬁ%j_‘?..ﬂ/\}%_ﬂr_Orange complex
_ (P=0.019) 1& 7t wF A, & frefgh zpo|7} qlglom,
Tannerellaforw-thla KCTC 5666 Sl &AL e A9oHE Aa & Red complex
Treponema denticola KCTC 15104 _
B Panel Prevotella intermedia KCTC 5692 (P=0.005), Orange compleP£0.007p14 a5 A, -
Fusobacterium nucleatum KCTC 2640
Parvimonasmicra ATCC 33270
C Panel Campylobacter rectus KCTC 5636 Table 2. Distrubution of gender and age
Eikenella corrodens KCTC 15198 Group ~80 81-85 86~ Total
Eubacterium codatum KCTC 15015 Male 1(33.3) 1(33.3) 1(33.3) 3(100.0)
D Panel Prevotella nigrescens KCTC 5690 Female 7 (53.8) 5(38.5) 1(7.7) 13 (100.0)
Total bacteria 16s rDNA control Total 8 (50.0) 6 (37.5) 2(12.5) 16 (100.0)
Table 3.Pre- equivalence check of oral microorganismsiloligion by gender
Group Aa & Red complex t(P) Orange complex t(P) Green complex t(P)
Male 6.07:3.73 -1.227 18.00+6.59 -1.219 4.01+.58 112
Female 8.523.31 (:240) 21.424.94 (:243) 3.881.80 (:912)
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Table 4. Distribution of oral microorganisms according taldiealth management behavior

Aa & Red complex

Orange complex

Green complex

Division
Pre-edu Post-edu Z(P) Pre-edu Post-edu Z(P) Pre-edu Post-edu Z(P)
Rolling 14.52 5.15 -1.604 24.51 15.53 -1.604 5.69 4.55 -1.604
methods +343 4216  (.109) +485 +436  (.019) +0.12 047  (.109)
Methods of Vertical + 12.12 891 -.535 25.82 24.20 .000 3.60 4.00 .000
toothbrushing ~ Horizontal 1+3.88 +4.31 (.593) +8.26 +0.52  (1.000) 13.14 +0.74  (1.000)
Do at 13.59 8.95 -2.803 25.50 21.37 -2.701 4.22 3.69 -1.481
random +1.80 £3.25  (.005) +5.05 +3.99 (.007) +1.79 £201  (.139)
~2 times 16.37 8.22 -1.342 27.79 20.07 -1.342 4.5 5.08 -447
+2.77  £0.90  (.180) +227  +523  (.180) +1.78 009  (.655)
Frequency of 3 times 12.92 8.10 -2.824 24.66 21.06 -2.197 412 3.61 -1.778
toothbrushing +2.39 +3.47 (.005) +5.91 1t4.97 (.028) +2.08 +1.78 (.075)
4 times 14.00 9.00 -1.342 27.26 20.00 -1.342 5.77 454 -1.342
+0.60 648  (.180) +1.48  +0.82  (.180) +0.04 +0.02  (.180)
Yes 13.90 7.86 -3.059 25.30 19.96 -2.981 454 3.90 -1.867
Tongue +221 4334  (.002) +512  +4.84  (.003) +1.75 +1.88  (.062)
brushing No 12.26 9.33 -1.095 2561 2332  -365 3.89 3.93 -.368
+315 4395  (.273) +651  +1.89  (.715) +263 047 (713)
Table 5. Distribution of oral microorganisms according taldealth status
Divisi Aa & Red complex Orange complex Green complex
ivision
Pre-edu Post-edu Z(P) Pre-edu Post-edu Z(P) Pre-edu Post-edu Z(P)
Yes 13.11 7.94 -2.240 26.14 22.05 -1.680 3.50 3.16 -.339
Dent +2.88 +3.67 (.025) +5.61 +3.50 (.093) +2.45 +2.02 (.735)
enture
No 13.86 8.51 -2.521 24.61 19.55 -2.380 5.25 4.66 -2.240
+2.12 +3.40 (.012) +5.15 +5.23 (.017) +0.46 +0.53 (.025)
Yes 13.58 9.76 -1.342 23.38 21.39 -447 5.20 5.01 -447
Halitosi +0.79 +1.95 (.180) +7.94 +4.62 (.655) +0.07 +0.42 (.655)
alitosis
No 13.47 8.01 -3.045 25.66 20.72 -2.668 4.26 3.75 -1.503
+2.65 +3.59 (.002) +5.14 +4.64 (.008) +2.04 +1.68 (.133)
Yes 14.17 8.90 -1.826 25.82 21.25 -1.461 3.94 3.31 -1.604
G ) +1.62 +3.80 (.068) +5.65 +2.80 (.144) +2.66 +2.22 (.109)
um pain
P No 13.26 8.00 -2.824 25.22 20.65 -2.353 452 411 -1.177
+2.72 +3.45 (.005) +5.38 +5.03 (.019) +1.74 +1.44 (-239)
Yes 14.08 7.34 -1.604 25.70 21.48 -1.069 3.33 291 -1.342
Tooth pai +1.97 +2.66 (.109) +6.91 +3.38 (.285) +2.89 +2.54 (.180)
ooth pain
P No 13.35 8.43 -2.900 25.30 20.65 -2.481 4.62 414 -1.363
+2.62 +3.65 (.004) +5.16 +4.81 (.013) +1.70 +1.38 (.173)
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Table 6. Distribution of oral microorganisms according ystemic disease

Aa & Red complex

Orange complex Green complex

Division

Pre-edu Post-edu  Z(P) Pre-edu Post-edu  Z(P) Pre-edu Post-edu Z(P)
Ves 13.86 7.92 -2.366 25.48 1958  -2.366 5.12 4.68 -1.183
_ +333  £333  (.018) +481  £386  (018) +.93 +.53 (.237)
Hypertension
No 13.20 8.47 -2.429 2529 2176  -1.718 25.29 21.76  -1.262
+246  £369  (.015) +588  +493  (.086) +588  £4.93  (.207)
Ves 15.01 7.89 -1.826 2599 2150  -1.461 468 3.37 -1.826
_ +5.16  +£3.09  (.068) +583  £231  (144) +138 £231  (.068)
Osteoporosis
No 12.98 8.34 2.746 25.17 2057  -2.353 427 4.09 -.889
+240  £366  (.006) 4532  £447  (019) 1212  £141  (374)
Ves 11.93 8.78 -1.069 2457 23.56 -535 2.80 2.65 .000
Cardiovascular +375  £3.83  (285) 4236  £715  (593) +.87 +36  (1.000)
disease No 13.85 8.10 -3.180 25.57 2017  -3.110 474 4.20 -1.962
+213  £349  (.001) +1.37  £449  (.002) +158  £1.37  (.050)
Ves 14.18 6.47 -1.826 2664 2035  -1.826 3.83 3.09 -1.633
Gastrointestinal +1.86  +4.74  (.068) +554  +£365  (.068) +261  £208 (102
disorder No 13.26 8.81 -2.824 2495 2095  -2.275 456 418 -1.177
1268  £291  (.005) 4535  £4.88  (.023) +1.75  £144  (239)

A, F mAEe] ol FoJstA Fole s IRIE e
M(P=0.025), 9| A& FAsHA 2 Aol E Al 1w
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Table 7. The relationship between general health and esitth

Division’ 1 2 3 4 5 6 7 8 9 10 11 12
Amount of 1
microorganism (pre)
Amount of -.337 1
microorganism (post) (.202)
Frequncy of -680 .339 1
toothbrushing (.004) (.198)
Methods of 120 -143 971 1
toothbrushing (.659) (.597) (.097)
o 288 -062 971 285
Halitosis (279) (821) (097) (278) 1!
: -314 -157 289 435 218
Gum pain (236) (562) (278) (092) (417) 1!
, -157 -209 971 362 .303 .832
Tooth pain (562) (438) (097) (168) (255) (001) 1+
550 -196 -249 -015 355 .135 225
Denture (027) (467) (352) (957) (178) (617) (402) *

, 343 012 -252 -142 -333 -509 -424 .089
Hypertension (194) (098) (346) (599) (207) (044) (102) (744) *

Cardio vascular -261 -122 320 -282 -182 -277 231 -488 -101
disease (328) (653) (.227) (291) (501) (298) (.298) (.055) (.710)

, 141 -314 -289 -145 218 971 092 -169 -218 .092
Osteoporosis (601) (237) (278) (592) (417) (097) (733) (531) (417) (733) *
Gastro intestinal -519 094 289 199 -218 333 092 -220 -218 -277 092
disease (040) (729) (278) (459) (417) (207) (733) (413) (417) (298) (.733)

* 1. Amount of microorganism (pre), 2. Amount ofcneorganism (post), 3. Frequncy of toothbrushihdviethods otoothbrushing, !
Halitosis, 6. Gum pain, 7. Tooth pain, 8. Dent@réjypertension, 10. Cardio vascular disease, dteoporosis, 12. Gastro intestinal disease

AR} AE Fo] dubd BA, e G, ERlo]  comitans ¥ red complexl] &35k @R RE Tl A Q]
Azyele A7 elan dAldE B e g w534 %hz-é% HRIfFo g2 Ao w FAXo|n 78
A3k 2 AT giidA] 654 o] de] Rl Al A SE7) wE 2 44 dti(Stanley and Jeffrey, 2005).
FH, 74, 7 AR A gigk o]&X]4], A Orange compla&] AFals FF IS Aol w1
4 9p, dAlz, SYdEHel gk ] s dhe AFEY Fo weloz dA dtHRoberts et al,
S vl 13] F 43 AEIR AL, WS Ay 3] Elels 2002). # Aol A AR UIAE 45 3 Green complex
247y QR sk Bl W mAlEe] T FS ARSI B ol dfdshs 312 Eikendla corrodens7t 910, o] IEE
N A= F 11FS I w15l = ME e Agsty AFAE Agaye Adow o
o] & 43} A yjoro wel Al ZFoe2 U #x dtKCarrouel et al., 2016y}t B A=
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Ly
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Aedel A EAE AL BoiRe F ol A WA 2”19l PR dee) Bese] dEd
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