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A AA S A o] YL BRI H I Q= A A 5 A A TFE Porphyromonas gingivalis, Tannerella forsythia
"l Actinobacillus actinomycetemcomitans®) 32 52 ZA8ted ok AR X 3ot @ B o) g
Aralet 5 gt ofol) AE X o}7} 1) o] AF Q1 3, L wke H ool X & AAFA 9l 119 8] FApe) AHER] o}7}
A3 G499 29X FAE JA 2 X9 Fe] A X9} X By AlF o] AY R A% A o] N
2 AFAR QA9 A NEE A o Q7 A Aok skt ETE 32X o] I, Hbf A ool =
A ol7l Q1= gAY oA BHM T A APA T U X EH AFTlA P gingivalis®} T. forsythia7}
91%(10/11) A 2= ¢ o} =8 T3] <t 3kA1e) &)X Fw A Fotol M P gingivalis$} T. forsythia7} 2472} 25%(1/4), 75
%G44 AEF RS A5, 29X AR A=, 19 AF 3159 A A ubg ol @2 47HA] A5 3 AAA T
Zol A3 ASNEE 2AE A o] & 7H] B2 AR RA S 2L 5 Ui ol 3] A7 AR E A 81
A F ool = 8714 AT P gingivalis & T forsythiart EATE % 2 99200, Weiol o] 3hzlo] 3L A}, 7]
EAAERARE /AL YE A1) 34, A9 RA-e He] g 73 424 &4z AR AR
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Al Al (cardiovascular disease)S Al ARl A Ao
Z835 ARz dEA Qvh A8 AL T4, vink 18,
g E Fo AH Y 2<% (rsk factors)o] N = AT
Helicobactor  pylori,
sanguinis) 2 HFo} 2] 2 (Cytomegalovirus, herpes simples virus)
ZAAE F83 AF QRlo= A Uk, 8). 2 A7 2
ol oatd x|FEgo] AHP Ao Fa% Y a0oF
R I QITHGS, 8, 11). Genco S(5)0l I8P A7 (myocardial
infarctiony™} Tannerella forsythia (Bacteriodes forsythus)®} Porphyromonas
gingivalis7} 9730 okt B sl Herzberg 59y X
AlTere] Alifo] bacteremic episodes ¢t EFS Bl o|FH
S RUEHom, P gingivalis7} B4AES] 24S =8 4 9
S-S BT HT Harazthy 5(8)2) Bl ¢Jshd S
B A& AFShs T UL atheromasoA] ATe] 168
RNA 325 F5% the, T-5°) 283 ZejolnE o83
SR ELANNSHOZ T forsythia, P. gingivalis, Actinobacillus
actinomycetemcomitans, 2D Prevotella intermediasS 7AZ3 4
3} Zpzbe] Alitol 30%, 26%, 18% 2 14%% AEHS i
At} Deshpande 5(2)3 Dorn 53y P gingivalis7} B4
A A 219] (invasion)& 4= S FHAshe
HH Aske] WA Aoz 2874
AT e ostd, AFH A4

(Chlamydia  pneumoniae, Streptococcus
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gingivalis7} 7V Ad @A
=2

FEA 2RE Fshe AR 4 9A9 A
xpe] Al Aejol] me) Aotk 22 Ao WAy
St 22 9X] il 93N Candida spp.o} AlitE©]
218k 5= 93 ol5of o1& denture stomatitis(12)9} multiple
papillomatosis(4, 14)7} #A4E = St} 3 0|5 A Mde
733 S2teo] dAxddE AgA  Z<H(disseminated
infectiony -FEAZIE ATES] AL 9 & F AT
Z e A ke, 13).

AR O 2 T forsythia, P gingivalis 2 A. actinomycetemcomitans
T AFAF YA MHFES WU AFEEA YA FH
Al &4 SRl i Aqe mElsic) SRR 2 el
3k 7l olde] Aot s Jvhd, 2R el Actinomyces
spp At ST Fol 27] ARE olF1, Xoke] AWt
ol FHE 71 AMTEel E nucleaums WIZNE Shod 38t
3t = s Ao, o)) FE AEjol wet AMdee AT
Z9] Aolx Y& AoE AAHET: 1R B AT 9
o] #el o] e ox] 1 Mgt Adpasiyl ol
Aok BEIL Q= P gingivalis, T forsythia ® A. actinomy-
cetemcomitans®] BENEE 2AWEIY o)X AlgEo] o|& Ald
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Mz & 9y
AT Oy % B
ZATEkE AePE e BT WA alet F @ oo
Rz Aok 17 ol 9, 71 wdB Aol olxg FEskm

2) HAA A B, 3) oA A E 3 4) X 2D
2] WH(E, AIAA, 71eh 52 232 kB 71885

oIxX| X|HMZY x5 X Mz X|& DNA &5

AT gAY x|el M IGHEE E W), AW, 2AH
o] AAAATLE B explore® AHF3t] 500 mle] 1X PBS
|l F3trt. o] of AR HRA T g B AHATHE
ANAY o Az AA Y= o] FH7t & 2IEHEER 5}
Row, Ha 4t o dollA AFHSIATE A4S APHR eub
3}e] bead beater?} 0.1 mm glass beadS ©]-8&3} phenol/
chloroform/isoamyl alcohol H-& ©]-&&}e] DNAS #3319 %,
°|E g o 2 FHFAMANNEH S A3}

SEEAHMULE

B Ao AMSE Zatoluls Table 13 B4, THEALY
WF-8-& PCR premix (Bioneer, Daejeon, Korea)$} F3F&EAA
HE-3-7[(Model PTC-100, MJ Research Inc., Watertown, US.A)S
AHEEt] Al o] of W2 AE thE 2Tk A act-
nomycetemcomitans® AZ37] 93| 27 M3 95°CollA 287t
AlgYataL, 94°CollA] 187 WA, 55°Coll A 123 AE”E, 720090
A R it B9 3 BAIE 363 wFEA|EELT, wER|E) &
b FAAGAE 720Co A 10823 AT P ogingivalisSt T
forsythias ZZ317] F8iAe 271 WAL 95°ColA] 283t A
&}, 95°CollA 3027 B4, 60°CollA 183 AT, 72°Ce
A 2R A 9] 3 RIS 368 wHEEAREEL, vRAY &
2 FAAGAIE 72°CoNA 108 AlBERAT). B3 E nucleatum:
AES 7] WAL 94 °CoA 287 Aldska, 94°Col A 1
ZF @A, 65°CllA] 303t AARE, 72°CelM 453t AL
o 3 BAE 08 WEADS, A Y FATAS
72°Col|l A 107 A8kt FHAELAANRE ] A8 o] 1
ThRE-S 1.5% o t22 A AdollA 27195E Aldste] ol ds

& 2

ox {r fo

Table 1. The PCR primers used in this study
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= ZZE9 I7)(Table 1)} Hlmste] XF2A% A7 &4

#8235

22d Y E2tADIE £5

FHEAAYNE FFEES pGEM-T easy vector (Promega,
Madison, USA)l AZ3)Ate] Al we} 24 E298taATt
E. coli DH50) transformation?1Z] Z42te] A|2Fd Eekiv|=
DNAE 49| alkaline lysis#(15) 22 AccuPrep® Plasmid
Extraction Kit (Bioneer)g ©]-8-3ld A|23Ar1e] AAU= FE3]
Art.

LA IMY AH

g 71E FAL vle] ol b (Bioneer)oll FEl] A
St} universal PCR primer (27F; 5-AGA GTT TGA TC [A/
C] TGG CTC AG-3, 1492R; 5-TAC GG[C/T] TAC CTT GTT
ACG ACT T-3)9} Seq-Fl (5-ggA TTA gAT ACC CTg g-3)
ol g o]t AASL, 1 AF= SeqMan Z = 13
(Version 5.00; DNASTAR, Madison, USA).2 E71x4gS A4
stk 249 IS GenBank 52| HlolE] Ho] A
S8l JEA ZAE sl 7 dEd 1A xFdE {4
=l thgt Z42}+e] 16S 1DNAS] A7|1XEH 98%°)d 3573
S B A9 22 A Folgt Bk
o ¥ o

stel & gt ox]o]a, W ool Aoprt Qe Bt
9] A, WA 4714 |1 XFEE UAFE] EA4
SFA L, wHiE oX]] 3 ATl ME 24zte] Alato] BE&E
AK(Table 2 & 4). =, P gingivalis, F nucleaum 2 T
forsythiaZ} 107 2L XHAFERA AEEHIAL, o] A5 v
A oto] o) B9 ATl E AEHATE T8k 1% $kxjo]
A AHAAENA P gingivalisSh T, forsythia?t HEHA 3%
A5t B oke] o)X] 1 Amutelrs F Al ol HEH
A}, old= v E 3z} 19 XHAMHFDANAN F nucleanm®)
AEFHUAT 95 T AgelXE HdEe] HA Zit A
actinomycetemcomitans®] 735 192 gxjol|A AZEoH,
oluff XHAFE %) A Mg ZFA HEHJY-

Aolrt glomA] Adslet =5 e ¢ ot 927} e A

Target species Species-specific primers (5' — 37) Size of amplicons (bp)
Porphyromonas gingivalis TGT AGA TGA CTG ATG ,GTG AAAACC 404
ACG TCA TCCCCA CCTTCCTC
Actinobacillus AGA GTT TGA TCC TGG CTC AG 557
actinomycetemcomitans CAC TTA AAG GTC CGC CTA CGT GCC
Tannerella forsythia GCG TAT GTA ACC TGC ?CG CA 641
TGC TTC AGT GTC AGT TAT ACCT
. CGG GAG GCA GCA GTG GGG AAT
Fusobacterium nucleatum 495

TTG CTT GGG CGC TGA GGT TC
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Table 2. The clinical parameters of each of patients and the detection of 4 periodontopathogens from plaques of full denture and tooth of its

opposite jaw

Case History

Patient's No.

Past

Present

Smoking  Recent six

Antibiotics treatment

months

Long
period

Washing of
denture No.

Site

PCR

All

Aa Tf Fn

oF

21

21-5
21-6
21-7
21-8
21-9

1

+ +

22

22-1
22-2
22-3
22-4
22-9

41

TO*

TO

<one
year

411
412
413
41-4
41-9

+ o+ o+ o+ |+ o+ o+ o+

.
+ o+ + |+ + o+ o+

43

ND*

>one
year

43-1
43-2
43-3
43-4
43-9

R R I T S S B N T
v .
]

DM*¢

DM

>one
year

34

441
442
443
44-4
44-9

+ +|+ + + o+

++ + |+ [+ |+ 4+

.
.

+ 4+ + o+

1

45

MD*

DM

HT
DM

46-1
46-2
45-3
46-4
46-9

46

TO*

46-1
46-2
46-3
46-4
46-9

+ |+ + |+ o+

+ +

R S R T
L |
+ [+ o+ o+ |+ 4+

+ 4+
“©
+ 4

47

TO

47-1
47-2
47-3
47-4
47-9

48

TO

48-5
48-6
48-7
48-8
48-9

+ o+ + 4+ |+ o+

++ + + +
.
I T S o I S S S Sl N S S S o [ S S A A O

.
.
+ 4+ 4+ o+ |+ o+

+ o+
]

®Nephric disease, bMyocardial disease, “Diabetes mellitus, “The others, *No answer
+: Positive reaction, -: Negative reaction

(Continued on next page)
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Table 2. (Continued in previous page)

H?sati%/ Antibiotics treatment Washing PCR
Patient's No. Smoking - of denture Site
Past Present Recent six ang No. Al Pg Aa Tf Fn
months period

49-5 + + - + +

HT HT 1-10 49:6 ) . -F

49 TO TO picces 1 0 2 49-7 + - - + +
49-8 + - - - +

49-9 + + - + +

51-1 - + - + -

512 - + - - -

51 - TO 0 1 - 2 51-3 - - - - -
51-4 - + - + -

51-9 + + - + +

*Myocardial disease, "Diabetes mellitus, “Hypertension, “The others, °No answer
+: Positive reaction, -: Negative reaction .

o} gx}e] A= A. actinomycetemcomitanss A3k L (3/4) 21831 F nucleaum® 735 100%(4/4)N) A AEH At
2] 3 M F& EF X £9H Mol A HEEUTHTable B3], T forsythia= v}oFe] 7Ig XFge] 72 FEolA
3 & 5). P gingivalis®] 735 25%(1/4), T. forsythia®) 73%- 75% AAZhE ARS Zikhsith ofele] Aute} & 4= gint o]

Table 3. The clinical parameters of each of patients and the detection of 4 periodontopathogens from plaques of full dentures both of the jaws

Case History Antibiotics treatment  Washing PCR

Patient's No. Smoking  Recent Long of denture Site
Past  Present . . N
six months  period 0.

e
.=}
ag
>
2\
=
-
ez

26-1 + - - -
26-2 + - - -
23-3 - - - -
26-4 + - - -
26-5 - - - -
26-6 - - -
26-7 - - -
26-8 + - -
30-1 - - -
30-2
30-3
30-4
42-1
42-2
42-3
42-4
42-5
42-6
42-7
42-8
50-1
50-2
50-3
a 1-10 50-4 + - - -

50 TC TO pieces 1 0 3 50.5 i i i ) )
50-6 - - - - -

50-7 + - - - +

50-8 + - - - +

o+ o+ 4+

26 . - - - - 1

+
+ v 4+

+
.
.

+ +|
+ o+

42 TOP TO 0 1 1 1

I
Vo
Vo

+ + 4+ |+

+ o+ o+ o+ A+ ]

.
.
+ +

N
\
\

+ +
'
'
+

+

*Tuberculosis, *The others, “No answer
+: Positive reaction, -: Negative reaction
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Table 4. Summary of the detection of 4 periodontopathogens from plaques of full denture and tooth of its opposit jaw
Plaque on denture base
Pg? Aa’ Tf Fn?
H T H 6 T H (T H T
Dental Pg Aa Bf Fn
10 0 10 1 0 1 10 0 10 10 1 11
plaque *+) ) ) *) :
on tooth Pg Aa Bf Fn
1 0 1 0 - 10 10 1 0 1 0 0 0
G . ) Q) )
T 11 0 11 T 1 10 11 T 11 0 1 T 10 1 11
Porphyromonas gingivalis, "Actinobacillus actinomycetemcomitans, “Tannerella forsythia, *Fusobacterium nucleatum
(+): Positive reaction, (-): Negative reaction
Table 5. Summary of the detection of 4 periodontopathogens from plaques of full dentures both of the jaws
Plaque on denture base
Pg* Aa® TF Fn?
(+) ©) S (+) ) S () G S ) ) S
1 3 4 0 4 4 3 1 4 4 0 4

"Porphyromonas gingivalis, "Actinobacillus actinomycetemcomitans, “Tannerella forsythia, *Fusobacterium nucleatum

(+): Positive reaction, (-): Negative reaction

ol ¥ AT FURLAHNE

B gingivalis, T. forsythia B A. ctmomycetemcomttans"ﬂ Al

W) WL Bl AES Yz Vsl FRELANS

2Ege FRYslE, JAdrINGS BAS 247 Azte) AT
R

s AE Al Hal

Zo] o HER AL & 4 UATKHTable 6). & AFollA] A}
L5 F Al ol Uigk S ELAHS Zelo]HE Ashimoto

el s e ReA F AT T HE 2 4 €
) AMEE Ao B AFXRE F Zejol Z4zke] M F
o th3t Sol =7} Holde & 4 g,

3 ool Holrt & A ol WEFT Wk oo Felxal
A e B¢t Ao M Bt o] B2 HISE P gingivalis
1%} T. forsythia(91%)7+ ZHZH ATt olwf Aotz F Al

91%4 AEHAT. ©

%EH oA g9l F2=HAE
AR} 7890l 1o
| B8 Aol

7<]—§4 gj\

© AAAEel] ExsH Altol
Rnog xgz]—;,h;} FE%]— =
ol At F& 3ol A5 A
7Fs7dol A

< Aes A

Kulekci 5(10)2 507 9] Fx]of $hxle] 40%0]

uh:

_‘13]-

FT o5 FHsly| S
=3
Fox9] A2 A, 1Y AH 3¢ 2

2] X
o &2 5 135

™o

L

2% Al *ﬂﬁ o i AENEE A

4 24 BARAT] HolA 2
A9k, P gingivalise 7AE&H A &t B ustyth 18R,
= AYE ZrlHo= Aol & Ao]

4E5

Table 6. Homologous search of the nucleotide sequences of amplicons of 4 periodontopathogens by polymerase chain reaction with species-

specific PCR primers
Strains Species match [GenBank accession number] Identity (%)
21-5-1(Pg) P, gingivalis 28-PGI [AF414818] 100
21-5-3(Pg) P, gingivalis 28-PGI [AF414818] 100
21-5-4(Pg) P. gingivalis 28-PGI [AF414818] 100
21-5-5(Pg) P. gingivalis 28-PGI {AF414818] 100
21-5-6(Pg) P, gingivalis 28-PGI [AF414818] 929
22-1(Pg) P, gingivalis 28-PGI {AF414818] 99
50-2(Pg) P, gingivalis 28-PGI [AF414818] 100
51-9(Pg) P. gingivalis 28-PGI [AF414818] 100
21-8(Tf) T. forsythensis TR6 [AB053947] 99
T. forsythensis ATCC 43037 [AB035460] 99
22-2(Tf) T. forsythensis TR6 [AB053947] 100
T. forsythensis ATCC 43037 [AB035460] 99
51-9(Tt) T. forsythensis TR6 [AB053947] 100
T. forsythensis ATCC 43037 [AB035460] 99
44-9(Aa) A. actinomycetemcomitans ATCC 29523 [AY362885] 100
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o}, 3kl YR E AHse g 137} 49, 23)71 77, 33
7} 4ol om, ojd thRE XS o83 AoE FAMENA
Th(Table 7 & 8). ©]2{st AH=Z X9 By Fx&} X%
ATEe] A Himske A2TAE Qe Aoz Yepdtt ¢
T BAEC] T2 ARES Aok A& o]&-3 We] &t
Stk AS AR AXRtaL & 4= Qlck. o] A7 A3}
o oJ&hd, Fxht X|els FARE QA8 Al grha &R
= 9% 1 Aol S48 AL AlFe, 28la 9 X4
So] A3 13, 14). THEE, olnT) o AFHZAQ ¢
2 TPy o] Apde] dasiriar Az

7R delA] s Al AERdlls Aids HaelA] dut
A Y Meuj A& o] 8-3te] Fe, wioksted Ayt HAL
G+C %, fatty acid 24, A=A THEVIE Aldd E9)
52 ZAARH= W, DNA-DNA hybridization ¥, Ald Zof o
g Bo] JAF ol 83t WY, F-Fo] Zelelg o83 FF
BN, Ao 16S RNA 34 47148 249 §
o] 7its]o] ARE-E|3 Qlth. AlsrullPH-S 71 A o)A A
4o w& Hhyolnt. AR B A7k =59, Ao Wa

Kor. J. Microbiol

2 817) mjio] HAOZ ul ofelgo] Avk g XE Al
S jFE = S 71Eol oHTRIE NEEHANUA ¥7) WE
o Wiol EAfsls EE AS £ #Sd ¢ it ojd
Hjsl F-5o)] Zeto|wE o] 8% FHALANT-THS S Al
ol 5 MFY EA F5-F dold F e Aol Ut o]
23 o] frollAl B AFAME FRELAHEHE 471 AT
2% AN3e] HE| o] 835

ol}el AT AHE T8, oA HH Agdel= #E1A Al
TR P gingivalis B T forsythia?t ZAFE & 4 dPen,
AHHo] ostEo] QUAU, 71E9) A8H A8ES 7L UE
gxpe] 7, fx]e] RAAHG e @ 77 dxF &4eg <l
g AEHE A8 fd xE st 2HE 5 e ThsAol
USE &+ AJT

=

Al o

o] =& 20049 % AU ShadTH Y AU ol
TERAF

Table 7. The clinical parameters of each of patients and the detection site of 4 periodontopathogens from plaques of dentures

. Duration Washing Washing Detection site
Patient's No. . . .

of wearing times material Pg(+) Aa(+) Tf (+) Fn (+)
21 EB® 2 TP* Po®/Tif - Ti Po/Ti
22 EB 1 TP Po/Ti Po/Ti Po/Ti
41 EB 2 DCe Po/Ti Po/Ti Po/Ti
42 AD® 1 TP -8 Po/Ti Po/Ti
43 EB 1 TP Po - Po/Ti Po/Ti
44 EB 1 TP Po/Ti Ti Po/Ti Po/Ti
45 EB 2 TP Po/Ti Po/Ti Po/Ti
46 EB 2 TP Po/Ti - Po/Ti Po/Ti
47 EB 3 TP Po/Ti - Ti Po/Ti
48 EB 3 TP Po/Ti Po/Ti Po/Ti
49 EB 2 TP Po - Po/Ti Po/Ti
50 AD 3 TP Po - - Po/Ti
51 EB 2 TP Po/Ti Po/Ti -
30 EB 2 water - Po/Ti Po
26 EB 1 water - Po Po/Ti

“Exception of bedtime, bAll day, “Toothpaste, dDenture cleaner, “Polishing site, TTissue site, ENot detected

(+): Positive reaction

Table 8. Summary of the clinical parameters of each of patients and the detection site of 4 periodontopathogens from plaques of dentures

Pg® (+) Ad® (+) TF (+) Fnd (+)

Duration All day (n=2) 1 0 1 2

Exception of bedtime (n=13) 11 1 13 13
Washing times/day 1(n=4) 2 1 4 4

2 (n=7) 6 0 7 7

3.(n=4) 4 0 3 4
Washing material Toothpaste (n=12) 11 1 12 12

water (n=2) 0 0 2 2

Denture cleaner (n=1) 1 0 1 1

EPorphyromonas gingivalis, ®Actinobacillus actinomycetemcomitans, “Tannerella forsythia, °Fusobacterium nucleatum

(+): Positive reaction
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ABSTRACT : Detection Rate of Periodontopathogens Associated with Cardiovascular Diseases in

Denture.

Mi-Young Lim, Hwa-Sook Kim!, Jae-Heon Jeong, Ji-Youn Yang, Sang-Ho Oh, and
Joong-Ki Kook! (Department of Prosthodontic Dentistry and 'Department of Oral Bio-
chemistry, College of Dentistry, Chosun University, Gwang-ju 501-759, Korea)

The aim of this study is to investigate the detection rate of putative periodontopathogens, Porphyromonas gin-
givalis, Tannerella forsythia, and Actiobacillus actinomycetemcomitans, related to cardiovascular diseases
(CVD). Plaques were sampled from 15 subjects (4 sites of denture base and/or tooth) with sterilized explorers
and were transported in 1X PBS. The detection of periodontopathogens was performed by polymerase chain
reaction with species-specific primers based on 16S rDNA. The PCR products were cloned into pGEM-T easy
vector and its nucleotides were sequenced in order to confirm the specificity. Our data showed that the detection
rate of P, gingivalis and T. forsythia in denture base of edentulous patients was 25% and 75%, respectively. And
the detection rate of P. gingivalis and T. forsythia in denture base of patient having one more tooth was 91%. The
results indicate that plaque of denture base may serve as reservoirs of oral bacteria related to CVD.



