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ABSTRACT

Objectives: The purpose of this study was to compare colony forming unit (CFU) method and multiplex
real-time polymerase chain reaction (MRT-PCR) method for accurate quantitative analysis of bacteria.
Methods: We compared the CFU method and the MRT-PCR method, which are still used in Korea, for
Prevotella intermedius (P. intermedius), a periodontal disease pathogen selected by MRT-PCR, and
Streptococcus mutans (S. mutans), a dental caries causative organism. The subjects of this study were 30
patients who visited the C dental hospital. Results: Total microorganisms in MRT-PCR method were
significantly higher in both types of bacteria (p<0.05), since DNA of dead bacteria was also analyzed. This
was because the periodontal dise(-) anaerobes, and even dead bacteria contain large amounts of toxic
substances called LPS in the extracellular membrane, and fimbriae and pili, which are motility structures,
still remain as a strong toxic substance in periodontal tissue. Conclusions: Therefore, in terms of the total
amount of bacteria found, the MRT-PCR method will be a useful technique for searching all the bacteria in
the oral cavity including live bacteria, as well as sterilization.

Key Words: Colony forming unit, Multiplex real-time polymerase chain reaction (MRT-PCR), Oral microor-
ganisms, Saliva
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Actinobacillus actinomycetemcomitans (A. actinomycetemcomitans), P. gingivalis, Prevotella
intermedius (P. intermedius)=3 X|F242t0 2 dg] d&A Qla1, x| 2Hof|A o]l 2|54

0 29| Hol7|of| HASE= F. nucleatum-2 X 2Bof|A F2 A H o2 FQ Aldtite] 3%
J ]

Sl T LS 2tri{4]. TR T FAH et S(colony forming unit, CFU)E S45l=
R o 2 A)5deh AR lo EAflchke HlahS FASHG o A5 gt o et A glo] Al
o] HIAE]A] QR A9 It TS0] CFUMS 574 B 3-8 27} ujelol] Sla) Al ul
A5 RhEofok sh=d|, oFA7IA] 7744 W L7 w50l iRt AEuR]gho] Ao Bl A/ o = Bielst
=5 2=l HOlH5,6].
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= pi
~S(polymerase chain reaction, PCR)©] AF&%]11 QITH7]. PCR2 Al £Eo]/do] QL

FYALA
= primer & 01510} 22 4:9] Ao G2k A HEL 4 Ghe 8T PO, 0] o]
golo] 770 v ARl Eheell ] 2 Ak A5 4 1 HI2ehs]. Bee o=

PCREAS & 739 Bl Ylof] E018)= 2FE-5°] PCR S50l 93-S F0] 9-2]%= IAH9,10],
2Rt 815 H7SHE Chelex 100 ©]-8-%F 7R DNAE FE0k= U 502 77 W Bt 9]
B4Rt gl ofsf 24 o] golshA] 2t Fa sfastal lri11]. of=et Wi ol-8st 25
kA ol et 78/ A Q1 Aol Hol -85l AR PCRE T RS2 2F THAIE Lol
© A0 2N 53 0] XS AR o s R AR A2 913d5] of e

S U4 National Library of Medicine National Institutes of Health, NCBI)o{|A4] t]/3-==2 5 €
DNAZFZH1} Probe method 50 F8}E]o] 55 0 24 A E)/d-S SHH 51T 14,15]. ok
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RT-PCRE §-&5to] 3F Hlof| th&0] -5 AFEA & 4= s AR thssdasdamts
(multiplex real-time polymerase chain reaction, MRT-PCR)5 0] A7]%|3T ¢},

2 a0 BAe MY @78 MoR el AU U8 72 HS Aol 24 /e
MRT-PCRH O] T2 iAol tizt ehdS ERIsk] fftolth. o sl A=l
Aot 2|72 ARAARI P, intermedia SFR10F-A] QRIS Streptococcus mutans (S. mutans)
of| tigt A Mlat] +& BR15H= CFUH Y} B wE 4510 MRT-PCR'Y 2] 5-84-2 71519t

2

Sakly 20Aﬂ ol 654 Ate]o] €A} 3072 HVgARRE A5t o Hat A2 44410130 B2 =
G*power 3.1.9.2E o] 85t E3T71=0.5, T4 @=0.05, power=0.952 ot A3t At
28'go|3ick
A7 AR CAl & Ao TN a5 sk, Ate] FxJo] A5 0 & FORH A4S A
Z2 0 7 tAAE A5 EHIRB No. CUDHIRB-1609-004). EH**XH AAR71E2 Al 2de7t
TR A2 16]7F 24 10131 7HH, AAISEAY 4f Fol AU 252k 298]
T A2 Q1 dEol] AL, 370 Hiell 484 1 =B T2 7ol = ALkt
A0 1913 A PIALR A H A 4 B2 BE AAHIRE Vo= XJot %]
g 2|FAe JeE LA OH, ALEe 5= %‘ﬁkﬂ dFEA el 71=sHTt. AV At
ofl7AlR= 7] f1 8] -8 5] Ak obF it F20] @2t 55 XAskolr| 2l @ 1140 A
Z 0 2 20 mlo Bt 542 3027 3o 71251, ©]& 50 ml conical tube]] BEE-= 510
= AFIote] B4 W ETsle] AlaE ARSI ofnf] w-59] 234 Hista 4= 19t 9]
o HpE 24067 ffall AA 5 & =0 A=ulz|of i 4712 MRT-PCREZ SA] 74
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2. Mizt 3 MRl

2 Ao A g 712 2 el HAR= 100 ulo]H AR 2 X528kt 2|of-e-Alef Fofst
= P. intermedia®} S. mutans 2] Bl ol ARG HiA| 27 A At oS 2= 1% tryptic soy
broth, 0.5% yeast extract, 0.5% NaCl, 0.2% glucose, 0.02% L-tryptophan, 1.5% Bacto agar, 5%
defibrinized sheep blood, 4 ul/ml erythromycin, 5 ul/ml crystal violet[17], P. intermedia=3%
Tryptic soy broth 0.5% yeast extract, 0.05% cysteine HCI-H,O, 0.5 mg/mlhemin % 2 ug/ml
vitamin K;©] vj&I= ATH 18].

S. mutans+= Mitis Salivarys Agar (DiffcoTM, USA)®l 0.1% K-tellurite (SIGMA, USA)<} 0.2
unit/ml bactracin (SIGMA, USA)©] gt vz]of stk 19]. 1 th2 37°C |714 viek7]
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(85% Na, 5% CO», 10% H,, Model bactron I, Cornelius, OR, USA)llA] BiFSIATE. o] 20 m1 2]
Ao Z54-2 7125 ERRS 1,000, 10,0008, 100,0008] 3146153t A7) 71435t Al vl o)

SR TR, Wi @71 HRe oA 79 et vReret Aol ARg st

3. T O[S £2 2

1) CFUY

7L SR IS & SA] e AR S ARSI A3 e EAESIIH FSeld Adolle
12

A o= 2ol gl 1702] #i=]el 30~300712] =2 4873 =
Z& Y202 siirt. vfjx]ef 30070 ol Heto] 'S 74930001 71712 B tof| thste] CFUH
of| wehHkAE0] 9 cm 2] petri dishQ! 7Z-2oll=1 em™ W] Bk He 500 652 Boto] 71 Buko] H
=2 Alkbokal A ko] 307 ofshe] HEThE A% 7-foll= 7 sl 2 A 54

sl

2) Genomic DNAFZ=

BEAT 9 AA ABE= 1 mlE 7]52 2 NEXamp'™ Easy Direct-PCR Buffer (Geneslab co.
Gyeonggi-do, Korea) S ©|-85}] genomic DNAE F&5I9tt. T2 2 A|=-E 12,000 rpm 10+
9t @Al Balsie] A58 A 751l 100 ul direct-PCR Buffers 91 & St thg- A2 10
B A]okT 21 015 12,000 rppm oA 3B LR E] §F 5 ARG RS A 2-2 Eppendorf tube©]]
go] PCROJ| AFESIAL, SA] ARBSEA] 2 78-F--50°C oot s Htstqirt.

3) Multiplex Real-time PCRY

MRT-PCRO]| AFE% probe+ Tagman probe™2] 0 2 o|-8E|H[20], probe &3 7H] 7HdS& 11
2oto] A2 mto] HR|Z| & 25 A5 2+ WEgof| Total bacteria 2 Internal control-S &
Alof] BA51HA] 735131 . ™ Total bacterial primer & probe+=NCBI data base®]| ‘555 16s rRNA
gene= ‘Multiple Sequence Alignment by CLUSTALW web program’ 2.2 245} P, intermedia
OF S, mutans 3 A Alato] F 45T 15,21]. ©]2t oAl A4 DNAS] et o7 Bl
MRT-PCR 5Fg- A4S 221517] 918l GAPDH genes HIR ©. 2 primer & probeS ]2} 5ASH
HH-S 0]-8-510] internal control & ARE-SFITH 15,21]<Table 1>.

MRT-PCRY} A3} BAL CFX 96 touch™ real-time PCR detection system (Bio-Rad Co.,
California, U.S.A)= ©|-€35}5]t}. Cycle threshold (Ct) value=‘CFX Manager'™ Software v3.1°]]
OJof| AF=5tTt. 3 ule] 2% genomic DNA®] 12.5 ul®] HS prime qPCR premix (Jenetbio Co.,
Daejeon, Korea), Forward & reverse primer+=2} 1 uM, probe+= 0.5 uM©| &5 37}s13.0m d
o SRR 2% 25 ul®] PCR 2984 vHESIT

PCRO] HF-S-ZA-2 95°Co)| A 10, 95°Cof|A] 10X, 63°CollA 302 4535] HHE5o] 42385}
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ek ol AAIRE Bt S2 Al Cegroll whe Bite] =S Ak 9Istod Nucleic acid
spectrophotometer (ACT gene Inc., USA)E AF8-51 260 nm oA 43 &8 E plasmid DNA
copy 5= $HI613ITE 10° Copy 9] plasmidZ 10 fold serial dilutiondte] Ctztoll W2 plasmid
DNA copy number?] EF41-S 8Holgt 5 A]g250] Aeko] 2-82519] 2™, Total bacteria Z&}o]
o 2 T2 B O] (4 ASHAS A5 I8l P. gingivalis (KCOM3001)2] 544 DNAS 107
] 10"°712] 102414 $55 02 s|4sle] B3 418 THEQIT<Fig. 1><Table 2>

4) ARA

IBM SPSS 23.0 (IBM Corp., Armonk, NY, USA) o]-8a}o] £304 Af5.0] §lteel o 9 3%
FHAE Fotqh A A5 MRT-PCRO| &J7 2|24 Z]4=2] Z}0]E Independent t-test2} One
way ANOVA 245 AJ3i5131 11, CPUR T MRT-PCR ]| oSt A Alat = H] W= Independent
t-test= FAoIATE o2 ¢ =0.052 H5H3iTh

Table 1. Primer and probe used for multiplex real-time PCR

Species Sequence (5' — 3") Size (bp)
P. intermedia* Forward ~ AGCAAGCTGTAGGCGAGGCT 143
Reverse GCTGAACACTTTCGCGTGCT
Probe [5TexasRad] GCTCGTATTGCAGCCCGCAA [3BHQ2]
S. mutans** Forward ~ CAGCGCATTCAACACAAGCA 103
Reverse TGTCCCATCGTTGCTGAACC
Probe [SHEX] TGCGGTCGTTTTTGCTCATGG [3BHQI1]
Total Bacterial Forward  TGTCGTCAGCTCGTGTCGTG 141
Reverse TGATTTGACGTCGTCCCCAC
Probe [5Cy5] TTAAGTCCCGCAACGAGCGC [3BHQ2]
IC*** Forward ~ CCATGGAGAAGACTGGGGCT 236
Reverse GGTGATGGCATGGACTGTGG
Probe [5Cy5.5] ACCAACTGCTTAGCGCCCCG [3BHQ2]

*Prevotella intermedia, **Streptococcus mutans, ***Internal control
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Fig.1. A standard curve was generated from the amplification plot of P. gingivalis. A suspension of P,
gingivalis plasmid DNA was serially diluted and subjected to multiplex real-time PCR
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Table 2. A standard curve was generated from the amplification plot of 2. gingivalis. A suspension of
P. gingivalis plasmid DNA was serially diluted and subjected to multiplex real-time PCR

Dilution factor Density Ctvalue .
Total bacteria
1 53.0ng 612
10" 9.57
10” 13.29
10" 18.32
10" 22.81
10° 26.33
1o* 30.69
10" 33.42
10* 37.48
107 38.24
ALZD}
1. TRl 21t S0 cifsh 204 2%

MRT-PCR-S F8510] Crstan a9 <15} (215t % 309 2] 1z2}o] it Silness-
Loe®] 2@ 14-5 AR ATh<Table 3>, ALAA47H B 1.770] FHE A2AL 74,
<Table 4> o] We e 4ot 1A Adre BT dvjolth AEas o
(1420610 B20:0.700 M3 A0l Fo1A —Laou<p<o 05), ool T AA] AFe
Kol e 4ol9lot} BAR R Gold Aol GIgitk(p>0.09).
Table 5~ A0l THE 43 A8 ek, o] Z1848 ool S3kort 7
o) A Al ool ek B AISHA Aol LR S1tep>0.05).

Table 3. Clinical characteristics of periodontal subjects

Characteristics Division N (%)
Sex Male 15 (50.0)
Female 15 (50.0)
Age group 20~29 7(23.3)
30~39 4(13.3)
40~49 6 (20.0)
50~59 7(23.3)
=60 6(20.0)
Level of periodontitis Mild-periodontitis (G 1) 13 (43.3)
Moderate-periodontitis (G 2) 13 (43.3)
Severe-periodontitis (G 3) 4 (13.3)
Mean+SD 1.77+0.45
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Table 4. Prevalence of total bacteria in male group and female group by MRT-PCR  Units: Mean+SD

Total bacteria**

Gender N Gingivitis index*

Ct Copy/ml
Female 15 1.4+0.6 23.142.1 1.1x 10
Male 15 2.0+0.7 21.4+13 2.6 %10
Total 60 1.7+0.7 222418 1.8 % 10

*Gender-specific gingival index is p<0.05, **Total bacteria is »>0.05 by independent t-test
Ct = Cycle threshold

Table 5. Prevalence of total bacteria in age group by MRT-PCR Units: MeantSD
Age N Gingivitis index* Total bacteria ™
Ct Copy/ml
<20~29 7 1.3+0.5 23.7£2.7 1.0 x 10’
30~39 4 1.5+0.6 22.6+1.9 1.7 x 10’
40~49 6 1.7+0.8 21.2+0.5 2410
50~59 7 2.0£0.6 21.6+1.4 22 %10
>60 6 2.0+0.9 22.0+1.1 1.7x 107
Total 30 1.7+0.7 22.0+1.3 1.9 x 107

* Age-specific gingival index is p<0.05, **Total bacteria is p>0.05 by one-way ANOVA test

2. 2|2 2|4 8 AR 22

<Table 6> MRT-PCR¥-S 0} s}oa Ao THA 7 Ul A RS 2AE Aol
27] Aledor 2 drAte] 4 Jlﬁxﬁﬂ*ﬂ%} 1S 1.1 % 10° Copy/ml 2 SH1E|ZL0 6,
Agte] JE7} RS Zlslo] 5 1 o2 golalAf erdrh(p<0.05)

Table 6. Prevalence of total bacteria in classification of experimental groups by MRT-PCR
Units: Mean+SD

. Total bacteria*
Gingivitis index N
Ct Copy/ml
1 13 23.342.1 1.1x10%
2 13 21.5+1.0 22x10"
3 4 20.9+£5.5 34x10"

*Total bacteria is p<0.05 by one way ANOVA, different letter mean statistically among groups
Ct = Cycle threshold

3. MRT-PCR®Hz} CFUY H|2

AR Al Zoll thste] CFUH-S &4 ~ x 10° CFU/mIOIA Zd] ~ x 10" CFU/ml B A= 57} 8
1% HhHol| MRT-PCRHOIA= Z] 4 ~ x 10° Copy/ml©llA] Zth ~ x 10’ Copy/ml RE 52 5}l
slAct. B2 02 CFUE2 1.0 x 10° CFU/mI®] 13, MRT-PCREHL 1.3 x 107 Copy/ml®] 2itt.
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ol T ek ¥ WS ol Aolgk ST HleElo] 45 SISk CFUMe] 2719} MRT-
PCRKo]| OJet ngE0] spofl A f-ofgt 2ol 7} Qli= 21 0 = v A,
2|54 LR v A= P. intermedia H AoF-A AR1 U= S, mutans ©l oA = F Lot %1

345t At CFUHONA P. intermedia 2 S. mutans~= Z¥2t B ~ x 10° CFU/ml2} ~ x 10° CFU/ml
2 UEREO ™ MRT-PCRHOIAE ~ x 10° CFU/mI2} ~ x 10* CFU/mIE2 A Al 2 Aol -GA
SF AR [-OI5k 2fo]7} Q)i ti<Table 7>.

Table 7. Comparison of real-time PCR and CFU method for total bacterial quantity of MRT-PCR and

CFU
DN CFU (CFU/ml) MRT-PCR (Copy/ml)
0.
P. intermedia  S. mutans  Total bacteria  P. intermedia  S. mutans  Total bacteria

0001 7.0 x 10° 3.0 x 10° 1.7 x10°* 1.8 x 10* 2.9 x 10" 8.8 x 10°
0002 4.0 % 10° 3.0x 10° 52x 10" 9.2 x 10* 2.5x 10" 13 %10
0003 6.0 x 10° 5.0x10° 6.4 % 10" 3.3 % 10° 1.1x10° 1.3 %10
0004 4.0 % 10° 2.0 10° 6.3 x 10" 9.5 x 10 25x% 10" 1.1x10
0005 1.0 x 10° 4.0 %10’ 1.6 x 10° 2.8 x 107 2.8 x 10 7.9 x 10°
0006 2.0x10° 2.0 x 10* 2.5x 10" 2.8 % 107 6.9 x 10" 1.7 % 10
0007 4.0 % 10° 1.0 x 10 59x 10" 23 10° 1.1x10° 9.5x 10°
0008 50x% 10° 3.0 x 10° 7.6 x 10* 7.9 x 10° 1.1x10° 1.7 %107
0009 1.5x 10" 7.0 x 10* 34 x10° 2.8 x 10° 2.8 x 10 2.1x10
0010 1.0 % 10° 1.0 x 10* 12x10° 3.2 % 10° 1.3x10° 7.8 % 10°
0011 3.0 x 10° 3.0 x 10° 1.7x10* 3.0 x 107 2.6 x 10" 13 %10
0012 3.0x10° 1.0 x 10* 3.7 %10 23 % 10° 23 x 10" 2.8x10°
0013 5.0x10° 1.0 x 10* 1.5x% 10" 9.2 x 10 1.8 x 10" 3.2 %10
0014 8.0 x 10° 6.0 x 10° 24x10° 32x%10° 2.7x10° 1.7x 10
0015 4.0 x 10° 3.0 x 10° 2.5%10° 2.6 x 107 12x10° 2.7 %10’
0016 7.0 x 10° 2.0 % 10° 3.7 % 10° 3.9 x 10° 12 % 10° 1.8 %10
0017 3.0x10° 1.0 % 10° 1.8x10° 1.6 x 10 2.7 % 10" 1.1x 10
0018 1.0 x 10° 3.0 x 10° 3.3x10° 2.1 x 107 1.1x10° 2.1 %10
0019 2.0 % 10° 2.0 % 10° 1.8 x 10" 45 10° 3.0 x 10 47 x10°
0020 4.0 % 10° 1.0 % 10° 2.7 % 10" 2.0 x 10° 2.6x 10" 23 %10
0021 5.0x10° 4.0 % 10° 8.2 x 10" 2.0 x 10 3.1%10° 1.7x 10
0022 9.0 x 10° 6.0 x 10° 45%10* 2.9 x 10°* 1.8%10° 1.8% 10
0023 1.0 x 10° 4.0 % 10° 25x%10° 55x10° 24 x 10" 8.0 x 10°
0024 6.0 % 10° 2.0 10° 3.7x 10" 2.8 % 10° 1.0 % 10° 4.1 10°
0025 1.2 x 10* 5.0 % 10* 8.7 x 10* 6.3 x 10* 2.9 x 10* 1.8% 10
0026 6.0 x 10° 4.0 % 10° 6.5 x 10" 9.0 x 10° 53x 10" 13 %10
0027 1.2 % 10* 5.0x10° 43 %10 1.5 % 10" 12x10° 1.9 % 10
0028 6.0 % 10° 4.0 % 10° 8.1x 10" 3.2 x 10 2.6 10" 2410
0029 1.0 x 10° 2.0 x 10° 8.2 x 10 12x10° 2.2 x 10 8.7 x 10°
0030 3.0x10° 2.0 10° 6.5x 10" 32x10° 7.2 % 10" 9.8 x 10°
MeantSD** 5.2 x 10°** 53x 10" 1.1x 10 1.2 x10°° 6.9 x10™ 13x10™

**p<0.05 between A and D, B and E, C and F by independent t-test respectively
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WA ofl = 21 Aol M= RIS S 40097 xR 7S5 U PCRS B9
A7 A714E B2 571 30001F ool AR Qlom, AAlE 11 SR AR o=
ZAx|o] 70001F0l| o2t ol2gt V‘HE—’] Lol A I Theet Fo] WA R TpotA] 71K o] At
S WFA o2 AE HixE B85t B Attt vifohe i o= nilE 24 22 4
2 0 2 el Frh22]. 1V CFUse & A% Aibg A2 A17,23), DA RE P
O] e 2] uf x| 7} A= 2] 2941, 7= 70001 7 FeEll, 2201 7]S] A B A wfj 2o
=] . whebA ofn| o vlide] A E Al & Foto] i 7Fs et MY E S T E AR 4|
ORQA] 21 S mutanset A|1FAL o P. intermedias 7353F6Fo] MRT-PCRH Y} B w246}
SHH, PCRO] ot A=A o] £ 7 Ul AFEE el A% DNA & = v
2 AoRIE nAES dVdo = St HEx] FeEd/d o = QIgh o A HE O e o] HES
= Zlo] giAo|t}{24].
o|2|gF PCRH | oIt nAE FFo] HH = CFUR | o3t 3 4~ viiAIsIthA, 7 W AFE
O] TS I 4 AU WH OB & AR 7Fs Sttt 3 W AFE o AT SR 72 2|5
A7VgAItFO=A ZHAI 9] Alazejate]] et SAEE] AEehEA|
(lipopolysaccharide, LPS) 2 =] o] Q1O ™, fimbriata 5 ©|& M| Z 2] FE52HEL A|F32]0
46| AU @524 WESte] A17deS TN = AolSle wirE e =4S b
o|th25]. WA APET LR et ol 5o] AFdehs dstr] Sl Aeet A
25 F5to] T Ul Aolglis o] AR ofuel APE i X A-Blsof gitt.
2 AFoME o2’ MRT-PCR O] E74-& &850, CFUHTF MRT-PCRH & A& H| &
215+ Ax} HA) Al =l tiste] CFURM-E 2|4 ~ x 10° CFU/mIOIA ZT] ~ x 10’ CFU/mI12] 7)Y
2 571 815 Aeof| B|5 MRT-PCRH 2.2 245 Aol A= 2|4 ~ x 10° Copy/mloflA] Zth ~ x
10’ Copy/ml 2 =71 LRttt &, B2 2 2 CFUH2 1.0 x 10° CFU/mI®] )2, MRT-PCRH-2
1.3 x 10" Copy/mlE YERt A= Aololi= nEat Hjoks]o] £ gelsl= CFUY Hrk=
MRT-PCR® Q2= B ALsHA 274 U] Alato] U= 2SSl 4= QlSlch Aldehs
W41 P. intermedia B X1OFA RS, mutans©l oA = 5 L5HA| X288 A, CFUREolA
P. intermedia L S. mutans=Z¥Z+ B ~ x 10° CFU/m1T} ~ x 10’ CFU/ml 2 YERE T, MRT-PCR
Hol A=~ x 10° CFU/mILH~ x 10* CFU/mIE AA Al 2 Aufel nizbr iz 2 SAA 0 2 Golet
27} ASATt. ofet FARY A ArtE AHAlH U 74 Al AE-S B}t 45 F9l CFU
HaF PCRIE I8 2tol7E Qg e H[26], T B 2|5 v =ste] tigt CFUH T PCR RS H]
Sto] 74 Alete] &2 CFUET PCRH O] B HIFSIL 52 Agdo] Qlke s gRlg 4
UATH27-30]. webA] F A ¥ BlE ol Aollle nET vl o] & SRlsk= CFUH
O] Ai}E 7|= 0 & MRT-PCR A} A& 4+0] 2fol7} f-oJ6k3l o 7]&E AtollA & qPCRY}
Fish 22 Immunofluorescence CFUH O 2 H[1l A] @X Lte 2|2 *ﬂ‘_]r_" 7t ‘4’5}1’}‘:}[3 1]
O RT-PCR'Y} CFUH 9] H w24 Ao M CFURo A=

MW

u)
L
Mo
@
1
~
2
el

https://doi.org/10.13065/jksdh.2017.17.01.13



22 * JKorean Soc Dent Hyg 2017;17(1):13-25

ATH33].

ole}-FARRH THE Aol 2|ok--A] RIS, mutansE RT-PCRHTF CFUH-S o]-8-51o] Ao &
A5t A3} RT-PCRHO| T &2 A=Fo] Ueh = 7S SIS 11[34], 2|22+t P. intermedia
= RT-PCRH¥} CFUH 0 2 H|w 3t A} A5 gho] AX[s}A] Lo m[35], offl dA-dolA %
AR ArtE LT ST Al 0] Zpol7t U= o] e CFUM-2 AbAofl R1Zet A7 Al
A 79 AR ESAU F-2 AR S8 0] E| 7] Wizl 2 Aol e FUet ol et w
T S g FRC] S AT Aolgls Aot o] Fa 3t o] f= Hl22o] AARet FaistA|
AEefate] =4, Ald7l Fo) AF22of] 455 AEH 0 & op7| A7 = H]lo]7] whzoltl36].

7To=2
302 oI &7 TRE A ATFE TAANLA TE Lok 2 I CrUY

rl

4

XL ru

e sl e ] S0 9 A4s] 44 At 99 2 09 )
2.2 74} A nAzred Ask
Phthirus pubis (P. pubis), Herpes simplex virus (HSV), Chlamydia trachomatis (C. trachomatis),
Treponema pallidum (T. pallidum), Trichomonas vaginalis (T. vaginalis), Neisseria gonorrhea (N.
gonorrhea) 5 M- TSR], o152 21210 A S0l FEbA Zhzel A o= A ofsal Qi
ob22] ol5 v EAA FHHE T Aol AAE AL st A Sl b
= A 7EA SR ISR B AR Y- =2 AE TR A0
e Ut ThE = HH ] LRI w2 preumonia 518 o] teh obg TR vhefsict. 1eut

oY o] Ul A AT AR R et e ] et
=42 7M. T 7 ) Kek$A] g Xjote] K91 oprfskis o] Thi Wk, murans

Lactobacillus casei (L. casei), Actinomyces viscosus (A. viscosus), Actinomycetes naeslundii (A.
naeslundii) 5= A T2 2 T1FRITH37]. sHA|Tt o] & d=0] SAITHAL SfjA] HEEA] 2]of--A]
= opIshe Zi2 ot =, 7191 A dut o = 2gshe A9 B, 711 e e, 7=,

Hel = rlofsl @ m}a} Zope-A] HAo] tf2r) 21548 #e "R HAIR 4. actinomy-

cetemcomitans, P. gingivalis, Tannerella forsythensis (T. forsythensis), Treponema denticola (T.

denticola), Capnocytophaga gingivalis (C. gingivalis), Fusobacterium nucleatum (F. nucleatum),

Prevotella intermedia (P. intermedia), Eikenella corrodens (E. corrodens), Campylobacter rectus

(C. rectus) 50 A58 ¢l HO = IA|E|o|A] 1L ITH{18].

webA] @A Mol A il dste) swa HJoh-Alolut 2|58 o] T A7
o B0 et A197|2210) B vl 47} Gicks Zlolh, 1 9elaghe] S5 o
B, ekl 32 Ao tstes 14 o] Helel, 6ot Aetel 2215] o)
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Argoll tiet 544 845 7PA1AL EREA] $aL Z|oke-Adt 2| detelaret A ofstal 917] v
wolct. o]2gt o]f &2 & Aoli= MRT-PCR' O] B ZAL| Whe R o] s S
Aol ZAZ | A= FSHAAN, 5 FnE el AR, A 40l adF o]l wiek
& Sl Alto] #5oll £t CFURETH= RT-PCRYo| de] o] 82 7102 yehelr). o,
71 AR A2 Ast Al o] 2740l 7S S vIAlE ks AlFEgte] 7ol wet EEt]
o, THd Z]5H-& 71 @RAbe] 22 ASOlA T, forsythensis, P. gingivalis, T. denticola -2 Z]5
Agh 431 o] HatA o2 ofat v, A Bk (prevalence)oll A S7FIctal B ko] LITH38].
2, A7) A% BR1ZA0 T QP 710] el 1508 e $R9} 1 o] Wiskeiet
L Jlolc. ofeist ole}e 4 el Alok$-Alsh A1 4ke] glolA] Aot BRI S
AR o1 ofele: dloleks], TelLt SR/l gielA BT A AikE Bag o] gl

MRT-PCRHE-E 775+ Ak difo = uo] e} a7 sies Ul 4.9 2|2 17} 5o
i]i%iﬂfﬂ u}—é— BUEY EE AT o= uhe G asH Nl Aol 5 olais A7
A

oA AEul |7t gk x]|=He 91?1 Q1 P. intermedia J’]’ X|o}-2] AR S, mutanss
Ao 2 SfjollA] oFA7tA] F-§E1= CFUHI MRT-PCRE-S Hlw2Aatodct. A+ A3, & 557
O] Ml L5 MRT-PCRH ] F-2lotA| =A| B4 = =T, o= F-2 Al 2] DNAZHA] 24 =] 7] wf
Eolict m2tA MRT-PCREH St Al TS 4 W BE d5S o2 o=+

op e Aba B A 5 Qe 742 A APE .0 2 il -89 AR Sapo] F Aloltt,
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