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0.2 ml phosphate-buffered saline (PBS)e] EoJ9l& 1.

ml tubeo] 3% & DNA $:5& 98 24842 §4 4 ccﬂ
BAso)

(2) X e 2FAlTte] DNA #

e AZol e Ade 94l 71%_— Ag3le] AR eA] 10R 7
6,000 rmeé A, dolzl Alirdolele PBSE

ol g3t FgA 33 AHG, AFole] 258 Wizard
Genomic DNA A A 7|7 o] &3l DNAS H&8lgion,
DNAY #&v UVAHER $47]|8 o] §sto] 3 3l}.

(3) Primer A2
223t Xl W A FEG Yt P gingivalis, T. for-
sythia, T. denticola, F. nucleatum, A. actinomycetem-
comitans®] EE #Astr] A& Al polymerase chain
reaction (PCR)2] primerZ A &&15ch. AejolA 559 A
TS AN 9814 16S rDNAY G71Mgo) 7123 2} 4)
%50 primer& A28} tHTable 1).

(4) B3 w5 WS ZETFF DNA 35

A2t primer7t A4H 22 PCR AHEE 7HEo] W 5 gl
A 59} PCR 231¢] 2588 98] AHEE A F:TFEA
P. gingivalis ATCC 33277, T. forsythia ATCC 43037, T.
denticola ATCC 35405, F. nucleatum ATCC 10953, A.
actinomycetemcomitans ATCC 33384% Mgt} p.
gingivalist yeast extract (5 mg/ml), hemin (5 pg/ml).
vitimin K (1 #g/mD7} =3 half-strength brain heart
infusion (BHI: Difco) dxwix|e] &7] wiokatsict. T for-
sythia$t F. nucleatume yeast extract (10 mg/ml),
hemin (5 gg/ml), vitamin K (1 #g/ml)7} 38 BHI 44
ujAle] @7] wikstH T, T. denticolas trypticase-yeast-
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Table 1. Primer pairs used for detection of 5 periodontopathic bacteria in the study

ences (5 t03')

AGG CAG CTT GCC ATA CTG CG (F)

P. gingivalis 729-1132 404
ACT GTT AGC AACTAC CGA TGT (R)

T forsythia GCG TAT GTAACCTGC CCGCA (F) 120-760 641
TGC TTC AGT GTC AGT TATACCT (R)

T. denticola TAATAC CGAATGTGC TCATTIT ACA T (F) 193-508 316
TCA AAG AAG CAT TCC CTC TTC TTC TTA (R)

F. nucleatum GAA GAA ACA AAT GAC GGT AAC AAC (F) 705
GTCATCCCCACCTTCCTCCT(R)

A. actinomycetemcomitans AAA CCC ATC TCT GAG TTC TTC TTC (F) 478-1034 557

ATG CCA ACT TGA CGT TAA AT (R)

" the base position in the 16S rDNA to which the primer sequence corresponds, > expected size (bp) of the PCR product.

extract-gelatin-volatile fatty acids-serum ¥Wi=|o E7 &
3E 5% H7bste dr1Hew wdd gt A, actino-
mycetemcomitans¥ yeast extract (1 mg/ml}, tryptic soy
broth (30 mg/ml) ¥ix]elx &7] wiFatict. o] & witet &
TOTEL 12,000 rpml g 187 A 828l Atzd e b
2|3 7 pelletE 100 4 PBS bufferel 23] washing?l7l %
TA] PBS 0.1 mlZ F-#-3ked oMo} 2 whio g DNAS
F235.

(5) THEAL AHNHE (PCR)

PCR%Z PCR premix (ANTP 250 #M, MgCl 1.5 mM,
KCl 40 mM, Taq polymerase 1 U, tris=HCl 10 mM,
Accupower™, Bioneer corp, Korea)el] 10 pmol 3+ 4l
primer 2 4, DNA template 4 A%} S5H¢ 14 42 Hr)slo
HF 8%FE 20 uE 2As Y83 GeneAmp PCR sys-
temn 2700(Applied Biosystem, USA)E Al&3sl} 2884
A& Aleiict. of W) AHg-8 PCRe] 212 P, gingi-
valis®] 7%, HZx ¥A4L 98 95TlA 287, o] 36w
PCR cycle2 95CoIA 30%, 60CAA 18, 72TCA 183k
A8k, cycleo] B & 72CAAAN HFA g 28 A}
Aot T. forsythia®l 7335 WS 8] 95ColA 287 o
F 36W¢9] PCR cycle 95CoIA 30%, 60TColA 18, 72¢C
X 183 Alska, cycleo] B F 72TAHA HFHo R 2
B2 Asldeh, T. denticola®l Z$v WAL Y3 94Co]
A 1E3E, o] F 30%¢] PCR cycle2 94¢ColA 12, 60CoA
30z, 72CoA 183F A8k, cycleo] B¢ ¥ 72ClA F
FH L8 1087 Helstdeh. F. nucleatum® 2S¢ WAL
A3l 94collA 383k, o]F 33¥2] PCR cycled 94ColA 1
&, 55T 18, 72TelA 1587 Aldstar, cycleo] B¢
F T2¢CoNAM HEHoz 1083 Astdtt. A, actino-
mycetemcomitans®] %= WAL 98] 95ColA 287, of
F 36919 PCR cycle 94TolM 30%, 55Tl 18, 72T
oA 287 AlAEE, cycleo] B ¥ 72CoNA HEHoT
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1087 A3ttt PCR A& 1.5% agarose gel’doilA A
719 %35}k, gele ethidium bromide (0.5 gg/mDE 43
% TFX-20M (Vilber lourmat, France)ojsl Apal&<g sl
FZAHE gelsl}.

2) A WY FAe] AL

(1) 819 AFAHFH DNAS SEEA dauhe

50 ng®l DNAZ AHg3te 28EL AH98(PCR)E A3
k. FAA ] WAFAIAE DR 9F tet(Q), tet(M),
ermF, aacA-aphD, cfxA, blaswv, blarsu, vanA, mecAd &
A3 10 nM2] 27+ primerE A|28Ha ¥HS- premixol X
FAIZHTable 2). TagDNA F3ELE 83t PCRE Al
PtAh. PCRE vl Fof] Zbze] whg & FHA 0.2 ug
o] AL AFske] PCRAEE 1.5% agarose gel’dold A

e =

719 %3}a, gele ethidium bromide (0.5 #g/mhE G4
F TFX-20M (Vilber lourmat, France)ollA Apxlatedsio]
BE EolslthH(Fig. 1).
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Fig 1. Electrophoresis of PCR amplication for the antibacterial resistance
gene.

M: 100 bp DNA ladder,

L: tet(M), 2: tet(Q), 3: cfxd, 4 ermF, 5: blasw, 6: aacA-aphD, T: mecA,
8: blawem, 9: vanA



chtaopx|ztata|x| 38(2) 2011

Table 2. Target resistance genes and PCR primers used for PCR and amplicon size

 Targeted antibiotic resistance gencs antibiotics Amplicon Size (bp) Primer Sequence
tet(Q) tetracycline 465 5 CTGTCC CTA ACG GTA AGG 3
STTATACTTCCTCCGG CATCGGT 3
tet{M) tetracycline 158 5" AGT GGA GCG ATT ACA GAA 3
5'CAT ATG TCC TGG CGT GTCTA 3
eml’ macrolides 465 S'CGGGTCAGCACTTTACTATIG 3
S'GGACCTACCTCATAGACAAGS
aacA-aphD aminoglycosides 227 5 TAA TCC AAG AGC AAT AAG GGC 3'
5GCCACACTATCATAACCACTASY
cfid beta-lactam antibiotics 934 5'GCAAGTGCAGTTTAAGATT3
S'GCTTTA GTT TGC ATT TTC ATC 3'
blasm beta-lactam antibiotics 867 5GGT TAT GCG TTATATTCGCC 3
5'TTA GCGTTG CCAGTG CTC 3
blarsu beta-lactam antibiotics 867 SATGAGTATT CAACATTTCCG 3
5'CTGACAGITACCAATGCTTA 3
vanA vancomycin 617 5'GGG AAAACGACAATTGC Y
5'GTA CAATGC GGC CGTTA 3
mecA meticillin 532 5'AAA ATC GAT GGT AAA GGT TGG C3'
5'AGT TCT GCA GTA CCG GATT TGC 3
3) A 24 Table 3. Prevalence of periodontopathic bacteria found in subjects
AL RIS AWM T2 HE X248 YolFe] & Bacteria " Prevalence (%)
Ae% YA W HAAA] 2RSS 2T E 3 P. gingivali 402
FAL AR WYFAAA] 2UE 2] 4BRAE 2] I Jorsythia 2
e, 2elm AFABNATL L PHFAALS] AA § dntcolt o
FARE Hlol phi ZAAGF(F 7l 0|88 W5t Auky A. actinomycetemcomitans 57
< 543k AF) 9 Chirsquare 442 Al&eglth, wa 55
U A2 7RIS 7B & cello] £A& A Fisher s exact

odds ratio® T-stgith,

1. 917 A5

1. XFEe foldel &5

i

ret

3

RE e X8 PCRE RAKSE 431} 8 £2 o)Ak
AFA3 o F. nucleatum&

Aol AU (Table 3).

954%9 w2 £9&L 1909 2 tgo] T forsythia®
55.2%°10 2™, P. gingivalise 40.2%¢ 23S Ry},
A. actinomycetemcom itanst 5.7%, T. denticola:™ 3.4%
2 7P w2 vl gl

2. UM R Yool &5

ek

=
=

Cephalosporin &3] Z40) )= crAFALE 100%
g FHHG oW f-lactam FAELZ I blareh
tetracyclineell th&t WAFARSI tetME 100%9) 28 &
£ BT tet(Q)E 88.5%, B-lactam EalEre ThE s}
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Table 4. Prevalence of antibiotic resistance genes in oral bacteria

Antibiotic resistance genes Prevalence (%)
tet(Q) : tetracycline 88.5
tet(M) : tetracycline 160

ermlF : Macrolide 874
aacA-aphD ; Aminoglycoside 9.2

¢fx4 : Cephalosporin 160

blaswy - beta-lactam antibiotics 299
blarew - beta-lactam antibiotics 100

vanA : Vancomycin 48.5
mecA : Meticillin 92

&l blass 29.9%°19.28 macrolided] gH3A ol tha WA
& WER = ermFRAAE 87.4%, vancomycin 334 ¢l o
g WS JeE vanAe 48.5%9 28 &S B
Aminoglycosidedl gt B3 WY& Hole aacA-aphDS
meticillin WA mecAE 9.2% % /M3 e 288 12
AH(Table 4).
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AU Alole] Edo] W2 JAAA TAA A
actinomycetemcomitanse T. forsythia (phi @ 0.223) %
T. denticola (phi : 0.224)%} 213 FaAdo] glglen =
& T. forsythia® F. nucleatum (phi : 0.244)3} 423 4
WS By

A 72 AAFH FAA WA FAAA ot BAE HA T,
forsythia$}t blasav (phi : 0.514)2_}0{7 T Addol &4
=0 (phi : 0.514), odds ratiox 3.02.2 blasnZ 717
AFEE 7HARA) ghe AR T, forsythiatrd) 84 &0] 3
Wl o Bt} P gingivalis$h vanA7bel] 98 A@Ae] ¢}
S=H (phi : 0.250), odds ratior 3.32.2 vanAZ 7}zl A}
B 7HAR] @2 AFERT P gingivaliste] £38u)g0) 3.3
v o w3t

3“31%1 WAAFAARZEY] ARBAE tet(Q)S ermF7Yo)

TTEY FHE Udehier (phi : 0.514), odds ratios

21.62% tet(QUF 4% tlA FdsA
ermFe| Z84)&0] 21.6v¥} &9k}

T3 mecA% vanATe| F4 434S Yl e (phi
1 0.25), odds ratio® 8.8% mecA7t ¥ tiAtolx] 283}
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A & A5E) vanAgl 28u]&o| 8.8 Tt
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A FAHG-E AHA o] or517] B FYE S 9
& 71 $Aso & A2 Ao FAo|t) $e o] o]E A
AFAge] ATEC] F& v S A J&S B 4
el & 5 UAet. FA4 Y A58 Y99 A, actino-
mycetemcomitans= 5.7%°0A AR on F52ge] =

Helde 2 FSE P. gingivalis 40.2 %, T. forsythia=
55.2% % 38 & &S Rola Yok

XFAge] Ago] 2ALHY AF5E F o 7 &)
A A8 PestA 7 Hole] He AT 24dol glod Ay
23l AFE 7S e gl ATd 24¢ 98 88 A
AR Fold JAAE AMES = glon, dAd7ET 4,
actinomycetemcomi tans$} P. gingivalis7} 223t 7]1A|2¢)
A g9 22 g4 sl o8] g0 RuEdoy,

Penicillin® cephalosporin® Al ¥8 34L& Hwelste F&
Heel 2MERE 2He Aol Penicillin 3 amoxicillin
of AFHg| FEHEY 1 olfE NeFFddN A
FTEE FAGE o W Agslr] wEolr}.

Tetracycline, erythromycin, clindamycing @93 4L
Wwalate], BHKA FFAE Zed. o s o
tetracycline collagenaseZ ") o}a:: R = L
E5& AFAEA 229 99 E v, 2lotel AgeiA A
el WEsh dob? . E3 AUY AFGA B3] dAA A
FE FANA AAACR A A g Ho|E AN
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Avtn Bans 3 o FE4199
zole 2A|YH DEHR| B} 9FH
Byge® A 3353 391y A1Fgol 3AE clindamycin
wro g AR A-felA ele F 44, nlgEEH ol 7Y
Mo P, glnglvallsﬂ WAEA] kol EnE U,
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metronidazole® amoxicilling &3} AH4-3 A-$ A5
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Tt g € *}%8 S0l 1fe BAE,
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g EJJr-,#i Bodhs 9 7| % st Age U
ez g3t ARE & v Qo 774 AdS FAA
Wt Y-S P58 5 38 B o, AA U oE Bt o
E AR A Ago] 7] HEol & AldFel A A3
Ag AA AgAZ ¢ A doh A @ A4 dE of
45 penicillin?} cephalosporin®ll T3t A37]4-& f-lac-
tam E&Fhe] Aot g B fHactam LT F
Pan| =2 8E B plamy, blaswiAAZE ST, iR
2| Bacteriodes fragilise G4 cxAFAAA o) p-
lactam ¥ EALE AT RA] flactamel] A4S BolA
%E}_QQEO)'

Penicillin 2l &a¢9 442 7MW cxAFAAE
cephalosporin ¥l & ko] &3t} olulwgudd A3
9] Prevotella®& cfxAd Q= f-lactam N EL B4+
S @o] 3= 29, X F oA f-lactam B EAE FHE]

= 2oz gaA YU, o83 AL Fusobacterium
%, Capnocytophaga® % & XFATENA, 283 77
9l Enterobacteriaceae$} staphylococci SNA = EAH
gtk B-lactam AER L FF tetracycline 343 A5
o] 3131, erythromycin@ = F#E o] 9Jo?,

Tetracycline® ~#43 ¥ A48 AAF-& AA A 717]

A3 &3] FeHol FH AR Tk dXA AFFe] A

A8 N FAeA oA FAH R tetracyclineS AHEE
A X3 Folrt “ﬂ ¢ FadA g BasP|E stnhe”.
28t Hawley 5 XFHEFE W A 2595 24"3
oA 2123t Aol tetracyclines] Aol Se A4+
ol BAHJT L Busldop®. tigo] A4A tetracycline A
S 7139 E dodle A 23S olE & = Y.
Tetracycline A4 40| Wol7lAv k&0 WHid ¢
A dofubAl ETF. tet(Q), tet(M)FAAE tetracycline
o that 2lEg ol g 28t fFrixfookY, vl
AT A Williams B*% tetracycline X8 & BE $xjoll A
tetracyclined] Aol sl AT E LAY S & o
2} Fusobacterium nucleatums ¥ $3 ol £9] AlFol|A
tetracyclined] A& 73 Qe Rslgich. & Aol
M= tet(M)FAAE 100%04 SAHAL, tet(Q)=
88.5%9A LAE o] B olgoldA o|u] tetracycline®] o
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Macrolide] &84l W13 AL ermF§AR e o33}
HoAUT ermF A E 23sRNA oltdo] 43 N-vel
7] dolEaE ¢5slehey, o Wer] HolgihE AT
238 rRNA9 WEr| g &9 olzi gt Weste E%—
macrolide] A7} A< 1“41?’_—‘—01] AYdte ek S
ol AANFOZE BE macrolidedl dYA o] A3}
27 At} MacrolideZ]l &4A o dat 714 23+ 343 &
AR ermFe B& o2 Ao Bh8 At} ermFs
714 Aol X #AEE macrolided 334 ol A S 7
Ae FAdE FAA T B Ao ojgo|o) A o]y
ermFRAA7} 87 4% 2 A Yehdeh, #aae] A o)A
erythromycin #8742} ermF$} tetracycline A 3-8 =}pol
tet (@)3rell #AAo] vehyte=d), Odds ratio’} 21.60.2
tet(Q7F Sl tdolME 9l A$EY ermFe) 28180
21.6Wu Fol 2 AAAFL AL o 4 9Tt

ERAFAFAA Hol& gentamicin, tobramycin,
kanamycin ¢ aminoglycosided] W3t B3 WAL aacA-
aphD#AA o8] =R §H2} gacA-aphDe= o}
7] Bkl olxEr] Holgae] Age 02X amino-
glycoside?] &5 AAgt} £ A9 ofelo|Se] 9.2%0)
A W dFHAE 7K 2 et

Meticillinel A¥d& Bel= Staphylococcus aureus
(MRSA)7F 22U, Y4IA meticillin AFE ®Eo =
AA de] H2A HJth MRSAE 4713 BAl2 doA=
Hl, Hukshd meticillin o2l = the Be gt ozt A
4= Belvke Ag gulshr] g ol MRSAZF meticillin
o WaE 77 B 7148 23 dAel PRP2E wdls)y)
o] & 0] . PBP2+= mecA7t ¢3.348} 3 meticilling] 28 3
S A7) dldoltt, FeIHE S AR Q) van-
comycin MRSAE ¥33le] 0 139k WgFS A8
7198 AHEE AT WA fAR vanAs WE| R 27t
Agfstol whe|glol Ay A7Ad A¥sle AL dA
o, 2EIRE =] FEF AFL-S vancomycin A3 S,
aureus?] E8& FEAZ & Yt B A70A vands
48.5%NX 1831 mecAE 9.2%H TR oH = A
Azl Fog BHEA] UANCHW mecArt Q= AL A
vanA £898]&°] 8.84) =7 Jvehgoh

Gaetti-Jardim 2 lactamo) 3t Age 72t= 5714
A7 AT Ed &l AR ARSAAIN 10%, Xed
FA A 32.6%, NFE SAoA 78 6% Hyon,
aminoglycosided] et Agd-e A7s Al AAN 0%,
<9 AN 23.6%, AFE SAIA 44.3%5 BPoH,
tetracyclineol] gt A3tae A7 ?5} }aoﬂ W 22/ =&
g Aol A 22.5%, X7 3
ols} HlwHE W) & A o]
£ A WA FHRbe) BE-go] v

53] f-lactam ¥8] E 2% 3149l blamy, cephalosporin 53]
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cfXA F72F, 28] 3L tetracyclineo] thet

(M)° 100%¢] 28&& o 0" “H%j—i

o &3] ARk FAA ol gt WA=t

mlm—gé

2

ZIAH AFAgerE
AL, L) Aol
AFAZE W7 20 Ak
WA YA ALEE W) 5] B
o) Bag vl QIrk. kA2 ol GAA mml
4 FAAE B Z7hIA AR A% o
oh. olel @ @tAlel tg A e
TozHE Z,:ﬂz%
Ade A4 W the 2ot e A2 47 Aol
ool e AliFez dtA A A Ao
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Abstract

PERIODONTOPATHIC BACTERIA AND ANTIBIOTIC RESISTANCE GENES OF
ORAL BIOFILMS IN CHILDREN

-Seon-mi Kim', Nam-ki Choi', Seong-hoon Cho', Seok-woo Lee?,
Hoi-jeong Lim?, Hoi-soon Lim*, Mi-sun Kang?®, Jong-suk Oh®

Department of Pediatric Dentistry and Dental Research Institute, *“Department of Periodontics and Dental education,
*Department of Orthodontics, ‘Department of Dental education, School of Dentistry, Chonnam National University,
*Department of Microbiology, College of Medicine, Chonnam National University

The purpose of this study was to assess the prevalence of periodontopathic bacteria and antibiotic resistance
determinants from oral biofilm of children. Subgingival dental plaque was isolated from 87 healthy children, and
PCR was performed to determine the presence of 5 periodontal pathogens including P. gingivalis, T. forsythia,
T. denticola, F. nucleatum, A. actinomycetemcomitans, and nine resistance genes including tet(@), tet(M),
ermF, aacA-aphD, cfxA, blasuv, blarew, vanA, mecA.

1. The prevalence of F. nucleatum, T. forsythia, and P. gingivalis was 95.4%, 55.2%, and 40.2%, respective-

ly. In addition, the prevalence of A. actinomycetemc omitans was 5.7%, while T. denticola was 3.4%.

2. In analysis of antibiotic resistance determinants, cfxA, blaren and tet(M) were detected in all the samples
tested. Tt was also found that the prevalence of tet(@) showing tetracycline resistance, blassv associated
with resistance to f-lactams, ermF exhibiting erythromycin resistance, and, vanA resulting vancomycin re-
sistance was 88.5%, 29.9% 87.4%, and 48.5%, respectively. The aacA-aphD gene showing resistance to
aminoglycosides and mecA gene harboring methicillin resistance exhibited the lowest prevalence with 9.2%.

3. In a correlation analysis between periodontopathic pathogens and antibiotic resistance determinants, it was
found that there was a significant correlation between T. forsythia and blaswv. Also, P. gingivalis and vanA
showed a correlation. Finally, tet(®) and ermF showed a significant correlation (phi: 0.514) while mecA
and vanA also showed a correlation(phi: 0.25).

Key words : Periodontopathic bacteria, Antibiotic resistance, Antibiotic resistance determinants, Oral biofilm,
Polymerase chain reaction
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