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Abstract

Poorly-controlled diabetes increases the risk of periodontal bone loss and attachment loss.
Microbial changes of the subgingival plaque may be one of the factors that affect the
disease progression. ltis the aim of this study to examine the prevalence of four periodontal
pathogens, including Porphyromonas gingivalis, Tannerella forsythia, Treponema denticola,
and Prevotella intermedia in the subgingival plague samples of poorly controlled type 2
diabetic patients and compare ta that of non-diabetic controls. The study included 34
subjects with generalized moderate to severe chronic periodontitis. The test group (N=17)
had poorly-controlled diabetes whereas the control group (N=17) were non-diabetics.
Clinical parameters including plaque score, bleeding on probing, probing depth and clinical
attachment level were recorded. In each subject, subgingival plaque samples were collected
from 5 periodontally healthy sites and 5 most diseased sites.- The periodontal pathogens
from plaque samples were detected by polymerase chain reaction. The results showed no
differences between the test and the control groups in all clinical parameters. Comparing
the prevalence of four periodontal pathogens between test and control group, significant
difference was netfound-in bothchealthy and diseased sites\(P>0.05). In non-diabetic
subjects, healthy sites showed lower prevalence of-all periodontal pathogens than diseased
sites (P< 0.05),,However, in_poarly controlled diabetic patients, the prevalence of
Porphyromionas gingivalis.and Treponema denticola in healthy sites was high and did not
differ significantly from that of the diseased sites (P>0.05). The study suggested that there
was a microbial change within the periodontally healthy sites of poorly-controlled diabetic
patients. The increased prevalence of periodontal pathogens may predispose these sites for
disease progression.
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Porphyromonas gfng{gaﬁs.,ﬁrwufeﬂa inie_ﬁnsdfa. Actinobacillus actinomycetemcomitans
WAL Capnocylophaga ‘{_Lgagtmw;ﬁa‘tﬂ uamm: 1989; Tervonen WATANMY, 1994) doused
widany nﬁﬁuﬁﬁﬁhu-umﬂﬂuunﬁﬁﬂ S&@ngncci WAY facultative actinomyces 1t
@9UNTN W RTWU  Porphyromonas . gingivalls, uaz Prevotella intermedia 1 Aiftwadintian
(Mashimo waAne, 1983; Sastrowijoto m:am: 1989) u# Thorstensson, Dahlen UA%
Hugoson (1995) wudrfitlaslsmivussniauuasaihulsanyauasiiod 1 faomgnesds
WuATIEY Porphyromenas gingivalis #anndatiestammianiauetinahiudAgymnaala
uaenupgnlusesvieninalivasmiieulusesiin i

nsinmideuuaiidurelsaiiuslufitonlsawmauaiiod 2 Hfadouuazaan
gnadefufitbidlsmunmuianluadn Aiuimdadnnaranugnssdeuuniice
Porphyromonas gingivalis, Tannerella forsythia, Treponema denticola, Prevolella
intefmadia, | “Actinabacilus “—aetinamycetemcomitans, /| Eikénelfa,) 'carrodens  uR:
Campylobacter reclus 1:4'u.ﬂnPi'Nﬂﬁﬁaﬁﬁﬂﬁﬂﬁ’mmqﬁﬁﬁlﬂﬂxﬁﬂulﬁﬂuﬁuu:ﬁ’lmﬂu
TeALM2TY (Collin WATANY, 1998; Yuan UAZANLY, 2001; Zambon WALAME, 1988) uaslu
saadendnitesfilinuaoinuanAnsadieiiind Aynisaifaeudanuniice
Porphyromonas gingivalis, Treponema denticola, Actinobacillus
actinomycetemcomitans Was Eikenella corrodens mwiw?jﬁ dhawaslidlulsauamanu
vIuriu (Yuan uazaoue, 2001)
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FaeitauyTuuemad (mmunoassay) w uinlusesdniiiudssdilelzaminuiiruns
sedutaaluden i hirfiuualtunswud ewuaiiy Porphyromonas  gingivalis,
Eikenella corrodens, Fusobacterium nucleatum, Actinobacillus actinomycetemcomitans
uax Prevotella intermedia wnndaifipaupuszAinitmaludenldd unlifinnnuuansng
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uiseinalsfAnsRnmdewLATB i elsma e s anitamInfuazevanivus
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(polymerase 6hiain reaction) FSARYTBHATuANA A RainsAs AN BULATI Y
Ae3E0 gAY A imanensTudon uszisghdn fiowedwiesagntd Juisnish
AnnsinsAaAsuuAR GeRinoiida s T3R s fprniilagagn ansansIande
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yindiayadil#nananudn uaealdiviudnfilelspummaudaulngiflusiiof 2 uas
Isrmmn':1mﬂuﬂqq"wﬂqﬁ:‘Jﬁ’quﬁuﬁuéﬁumwqumanﬂq'imﬁﬁ'uﬁ fanfunsAnmdau
114:1}?5u"mu'n'hi'lﬁﬁnrr'i‘inﬂuun-nﬁn'mqijﬂ':umum'mmmmlumi-muqurtﬁ'm':'lmﬁ'tu
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n1sAnEIAY N IR LU AR GunalsAUiiue Porphyromonas  gingivalis, Tannerella
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Tour Porphyromonas gingivalis, Tannerella forsythia, Treponema denticola
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widen Budimfinud iadausaniuuasnszaianily i linansqoydonistanizeed
aduaniiuAiARaumnTuLaEnTEan Eﬁwﬁu auuRIsInIninalsammHiudaniauiiagn
AauuniiGelunsugauiia s Pophyromenas gingivalis, Tannerella forsythia uas
Actinobacillus acrmg,mya::qmmcmerané uazdnupRiduduiidauioafesiuninialen
aiusigniau 11y Prevotelia _tn;,érméb’fsfi:'fkeneﬂa corrodens, Campylobacter rectus,
Fusobacterium nucieagam, Eapnoc:ﬂﬂpbage ochracea WAL Treponema denticola Lﬂu
u (Eley uaz Cox, 1998, Zambon, ‘1Bﬁﬁ}f%:}mfum?ﬁﬁLﬁmaqimﬂunamnmmauaum
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ﬂf:mﬂﬁqﬁr{fhmerican Diabetes Association : ADA, 2001)

1. Tzawnvanuaiied 1w Bawamauiiaainudineed (Bcel) AFuseu
FaimihRuansugdugninan dealifinsudsugiuandudeutionawielifiag wis
il 2 nen

1.1 ﬂfinﬂlﬁﬂﬂ’mﬂ.ﬁfﬁmﬂ’ﬂﬁﬁﬁuﬁu (Immune-mediated diabetes)
wududlugfanalzawmamsiian 1 asnnisiiaiewfitsadendy
iiwﬁ1ﬂﬂg‘jﬁ?mm411ﬁﬁaﬁuﬂa:ﬁ'nurﬁmaﬁ'uqmmu1~uﬂfj'1qm"ﬂgnnf:ﬁ:u \u dngin
Galafaaunsawieniafin il fasasgidunusefaes (autoantivody) 16 tuszezusn
189 mﬂnnmf;:mmﬂ'i.u{’ﬁﬂlqﬂmmmnﬂwummumuﬂwmmmqqq nifenax 85 -
90 Tsm.mmwwnuui’nﬂnfﬁ-mmzﬂmLuﬁmﬂﬁumnmanu'Emﬂwuﬁ'ﬁﬂmfmmﬂ
ptimmiluiihodnmsauas gﬂﬂﬂmn' -qaunq uianzAlauedlnda  (ketoacidosis)
douflngjariigamniminansedieding m'lﬁuéwaﬂmmL-nﬂﬁﬂmluqnmmﬂwumﬁmﬁ
nsinanazAlALeTingand I
12 ngaitinsvuaus (idiopathic diabetes)
wuihudoutise Qﬂqmzﬂnﬂ:iuﬁuluﬁﬁﬁﬁﬂ (insulinopenia) Bt190197
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2. TsAnaMauTtat- 02 Lﬁm*:n'l‘.umr]amaﬁuﬁw’%ﬂﬁ'qi'uﬁuﬁuﬁﬁwmﬁ
§aupwin allunainliianiasfaudedugin. (nsulin sesistance) Aaquuliaiuazauen
anvAannanzasnanniatsalh CusilinumspRinimuseainaadassiugeu
warlinumafinniosAlaueilaimidenylitionnn  doulugjrasdihelzannweiiol
dnasiidnwusdounssdiiusiunisdanaamaiugnisuasnauan - waldiunisiisdedn
Fulsawmanusniindtiiaasanii  desinmsfiananimsludesgeaziduly
wuniienn unlurznsiuusnbideawusamsivsuendenisdhilsawnmusenaiaey
'a'rr'ﬂfu.'ﬁmiammﬁﬂaﬂhﬂLmuﬁﬂuﬂﬂﬂquﬁaﬁﬂﬂﬂfﬂmﬁmn’ﬂmﬂﬂﬁlﬂuuﬂﬂmmﬁﬂmw
sadudeslnguandudendes Tohlimsnesennaussdiaandninfunzaiadinius
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. a a . . _— . = ol t
nsAnuA1AIuTuRUERY (Pima Indian) F5eFlTun UszinAawigawing il
- L8 -t -4 4 = 3
guRniraiuazmngniunaiiulzaavauetinh 2 vanfige uansliivinfiaugnuay
- i aeali g !
A guurslsaiudnnd R lidiulsannmanlunnnguens (Shiossman ussAm,
. 4 AN o gal o
1990) Feimdngunsinmdiu Asdusyrandioiusi wu Wifdulsawmonuiiaon
gnluninfialealiiuddniauiesas 60 douantilifidulsawauiiaaugntenss 36
uardiguAnisainaivisrfiiuianauisdnnnisgdeiuussnegdanszandinfu
‘ i l-" (N J i i
Wgmdlulzanvomisiian 2 anndagiibitiulsamimau 26 v (Nelson  uazAny,
i 4’ LA - - L3 3 J
1990) fihilsawiinyatiah 2 InsqaudassAunistmnzaaseduanafiiug anndagi
i y ] i J i
hidhilsawmnu 28 win uaziinsgifenssandisfunnnddibidhulsawaman 3.4
] i £ i 7 . : J i i -
wi1 (Emrich uazAmz,4991) umsfnsszozerniliag 2 U wudrdihelsawnmauriia
‘. d [ L .l J - - A ] FJ (.- ]
W2 Aanduiuiiumadduassdasnimiaiaseansegnitiniu sanndignbid
d 1 L
TzAtMIuDe 4.2 Wi (Taylor MR, 1998) AN MINEINLIINITAILANTLALNIAG
ludessesfithalsawnau ugienaitaiteiuos ivuiuansaiukon na1afe Tl
| o a4 " S -
niulzawawnuniinsulounlsasadufesiaeiuningean Tauanaianisaauam
seautiana lwieald lia nunsqieszdunisiiainessseduanivusuinndadihi
ihulsaunw et widudAY19a0R (Glavind, Lund 4as Loe, 1968) uazn1sdnmnlu
i in -H. | LA o e -! J’ -:4
Athaelzaiumauailah 29%udilaugnesslsmBsiusaniaussduguusaiunniy e
1 e n“ i i -J LI
dthalrawnnandaiuquezAulisnas e lE WA drpunndadn bidulsawnmau 2.9
] : n - - i" - ™ e -
win Tussiidiefmunusziininaludealdin demugniedmBviumanaussduguus
snndailiiutsram ey 1667 (Tsai wazAnly, 2002) ustitlanTsainmanud
- ." i i 4 i =
prugurzAuIataludenlalif axiinasinaraasnszgnulivfuuanndngilidiy
= ¥ - ¥ - - 'p ] Lol i L]
Traamauns 1.4 vin lusausiidileiruaussduiimalufenldd Inisinanansean
+ pesdd i i
wiriusnndaginliidhulzawamanudies 2.2 win (Taylor uzatuz, 1998) duaanalniiens
¥ oy 1 - - - .‘“ i -
dopduainliitoslzanmauiilsaliiuddniauiguusanniu wu pomunmiaslunimin
- - - - - -l -
wihreusadinduaiiniiaafef Aalaled madfsuwdaanmueddureireasnsu ng
- - = -l
wasuwlameiianwasvaaaien nsmigradusading uaznisldsuwlasadnsaung

4 , .3
weadeqaiwluiasaniius (Mealey uas Moritz, 2003)
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1. prnunwisdlunainnurssindueiiviaeaes dalale Teatuawanuiali

JsrAngnanlunaineusesindxefindamaes Saleleanas ichalfieadaniise
fanszfuniaLall (chemotaxis) (Mowal W Baum, 1971; Manouchehr-pour WAZAME,
1981: Bissada wasAnds, 1982) nistiman (adherance) (Bagdade, Stewart usx Walters,
1978) uazn1enAuniuq@uniid (phagocytosis) (Bagdade, Nielson ua Bulger, 1972) Faifly
A q'lﬁQﬂwhﬁLuﬂﬁ*’:ﬁuﬁﬂﬁﬂiﬁiﬁﬂnfﬁ uasinsueaasuaaiiiandr ity
TsAwau |

mafnm sy gﬂﬁﬂlﬁtﬂu‘ﬁsmmmwiqﬂmrﬁ'aﬁﬂnﬁu v muediabnila
(neutrophil) 'lu'dﬁﬁ":ﬁﬁr’iﬁmﬁﬁﬁiﬂihnr:’ﬁiywwnﬁﬁmﬁqmnﬁ-:ﬂmmﬁ'Li'Ju'Ei-mmmw
Tnuanadianns 45, 66/Lax 71 Gradhilia@ s 4 14 uaz 20 Fusadid uasns
ApuaunsazAtulndAudn ez nfudsnnliiaugiu Fanodiatndeesfiserdmnd
ﬁaiﬂﬁ'ﬂm:ﬁumqmﬁwm‘ﬁhﬁﬁlﬁmﬁnﬁﬁﬁﬁnﬂnﬁmqﬁﬂmﬁmm na9ABAL LAY
waﬁﬂmﬁaﬂ%ﬂmuﬁmmuai‘l_:ﬂﬁiﬁﬂﬂnn’hﬁ_:ggmniﬁuum'[mmwnu LU NITNUIAD
1eanavaamaas (Golub UAZANE, 1982) UAX m‘:ﬂnm’luwﬂqnﬁw'l.ﬁﬁ']u‘immmw
wasanlkFunisedamidan AR TBIUNATENRS I iduauresiansTauasty
Tula¥ (monocyte) - Analszanneuas 50  vesyUnARlEFunindauitenuasd
mmmu1m'l.uﬂ.:‘]ﬁ"m11‘1”111‘1?‘;:".lFiaﬁ’anrziiumqLﬁﬂﬁﬂmnfiﬂﬂnﬁﬁmﬂuﬁu (Ramamurthy
uarAmy, 1979)

Wgilhelsanmaudsiaesliisendmafiiisesansiuiadiaiivasindueiii
fowndus aalalest i Aatledndr i biiulzalinmanuedr i dAtnaatin uazBugdy
gnunsoufilapanaen@dananald (Mowat use Baum, 1971) Tauannuunwiasyading
wefinfiaedes Aalaleilulifodniiiidesansziuniandl anauflunaNIAINNTgLA
AN TESETIMRBAREN (Siperstein, Unger w8 Madison, 1968) vinuananismdent
1989 1R e (eukocyte) uaetleafumaundrinumimaan@envesdugduuaznglas Jsdalaley
faaniswasauarnnglaadiunialnalalada wasiad (glycolytic  pathway) e ldlu
Uiedinniidsedansziumaniiuaznsnfuiiuvgiuid

luﬁﬂquﬂnﬁ#ﬂﬂmq sypansAndenuaiiGusiadoundy dolnilassd
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finsdndeuuniiGoaiiadoumey amannsolunisindsuuaiiGusddalniiaazanss
relufilelsanmnuiinuaussduima ks azaasanuindulusmonlndnlifinn
A wilufithelsannmaviirunussiinimalilia azassdlautieundaniosing
flifinasiade uﬂna'lﬁLﬁuﬁqﬁ*:nwﬁumm-nmﬁq'l‘.ﬂﬁlﬂun-mhL'{al.mﬂﬁﬁmmﬁﬂfm
TsATu97U (Repine, Clawson Was Goetz, 1980)
frilran/firendmaiiidesanssimardsesiolsiialudihalsamamauiio
i1 unsdhilzaBvudanauszaudation SaTlnfiAestuliantsmBiussniaussiy
dntiaitaguusi I anma oy wituftlaelsammmusiion 1 wasdulsmBiug
fneuszAupusATR e T Tiidesanssfumaeiivesainsiiaanaatingl
ﬂ’ﬂﬁ'1ﬁ'rquaﬁﬁﬂﬁtfiﬂmﬁwﬁuﬁﬂwnﬁuﬁu 4~1ﬁ'uﬁﬂ3“t'whmwunﬁi’*ﬂﬂﬂqﬁﬂﬂrﬂﬂ‘lu
Hihelramussduditsziin guiirasaslanfinudls (Bissada usrany, 1982;

Manouchehr-pour WAZATUY, 1981)

i

=

pIRUNNRNTeINsARUINSAuEILA N slARmasInRueMTaiARe] falalevid
nu'l.uijﬂ-m'iimmmwﬁmur;_wﬁﬁmfﬁﬂﬁﬁﬁ;iﬂ alalid armnsoufilaldfaonisaaunu
sefuimaludealdiny (Bagdade, Nielson W Bulger, 1972; Bagdade, Stewart Uaz
Walters, 1978; Marfioffer uavAmY, 1992) apludonannianisstesinduefinionfof
falalnd Wil Tsdimany 'ﬁﬁ'm'iﬁﬂ-zﬂnq'uﬁﬁnmﬁmiﬂ'iﬁdm in1smeresunadi
LLﬂ:il'f:a‘{unﬂu;uum*aqhml‘iﬁ'uﬁmn'{mfuﬁq'l.ﬂmﬂmma‘:qnﬂ'lnﬂuﬂin'lﬁ A Indaya
finsrasnidlesiunetiazedtintilined A Ainanmmmdmindvesdalalavias vu fiuu

frresdnlnloinngs ¥iaelalissnaaunindauradlsanwnm

2 el ATTsshenaney nisalReuuilasieass i atahidenenagdanaite
TUIUNTIRTIN NITISTYRLENANYIOIUATANARTBIABAANAY N1sANMY TumMywLdn
g NnITNaETeAaaa Ui e s lusitanuasufiamis (3ana
55 uaz 49 Audiy) Taelunideniidasnisinanefiqanda (Schneir, Ramamurthy WAz
Golub, 1984) uﬁﬂmﬁﬂlﬂﬂmﬁﬁnﬁwgﬂqnﬁﬂﬁl.'f]u'ii‘mmwﬂu wudissauseallsiu
LATABRANSURARY A2HAINTnTBNlBTluNTtauaa ARARRUINAY Lazilszdy
yaslansandlulsau (hydroxyproline) Saflun@nuailfainnistinssatnaasnaaaniay tae

bl & e ik .
wumntuludfuuaslag1ashduaan (Ramamurthy, Zebrowski W& Golub, 1974)
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ARAARBINLUNITAN®1T81 Golub, Schneir WA% Ramamurthy (1978) fwudeulel
AraATe N T EARUARAAY ALY UAATUIINIINITAUAINAINITO TR
wulasllunstiesaaigrasaay annsaasInEN et eatteradeaiinden s
Tl Tsmuivau uszdsznaufunisAnei18e McNamara WAZAME (1982) finuiing
Wtuwlasasdeuuaiiteluiaasile MINARINUNTNUIN WNTHALFLERNANEIWNTHAYL
suiafuuvisaun g dunsaaugUiteduimstass e dududiowsgnnssiulidy
Tsawmau uazieulamanTu (endotoxin} 1eeuniAT A ARENIDLTE JHOFBAMIDNUAL
nrsfuliinualannauantautafunnsdasaaonesanauluiladewiianls suiu
ATTNATNITOTBY Lauli"ﬂu nAftiauane ABgAALAuTLR AU T unan1edeNaInnIg
Wnuwasdeuuniidude ATuraniennesedis AR Readuazivud 3
Ingebretsen uazAmz (1972) midrhunyitgninlidulzawmau axfinnfadues
linfniaduit ¢ AMP) Wiaadiy uaslsfinelifasnssiurnuannsoreaenlnily
mstissaaupeaaaumell i
. 4 222 a o~ -

Wgthelsmummnunirsuauszauianta luaealalin wudiliszavseuaylel
wangalstivaa ( B-glucuronidase) 'lm':ﬂﬁ?ﬁmﬁnnﬁa _{uﬂ taihiudrAtyneadia ila
wWhauieuiugle SRl ﬁiii"’ﬁﬁ'ﬂf’fh‘iﬂﬁﬁﬁﬁ'[ﬁitﬁiiﬁer waspnds, 1993) aufly
rlaTlalalanes (ysosomal) figndusenantnanesiniaindes falalei Aianunsaden
aanuarslrenauiyg 57U (ground substance) 'quﬂ dadeaiuuacdedneulniiiuie
i lunsua MmN g RLnsinn i seitns i Badannulauazanudnicien
8t 89 (Lamster uaTAmL, 1988) Ffufitlnlsavnvaauiia AuszAimaluden i

AailaniRuelunianalsmBvidaniautanad

3. wanszviuyeuemdud nswrdu toudllsand  (Advanced  Glycation
- - - -J ] = o
Endproducts : AGEs) wamaud  lnawrdu wwusllsing Wlundauai liamnroAugUls

i o "‘I-' J J L2 ]
18a819Uszneueiiy (amine) sanfmaiuimalusnadsctasranlunarsuuanilads
| TRRT = a - i 4 i
193500 TsAuIwu uasiunummdrAglunisiinlsaazuaunsniauresiitloy
TrAatuamanusan (Brownlee, 1994) TaaTululey wualrslsuazsadesanivaanidan -
L H a L) L - J
waaulan@audffunsanisdeuancud  Inardu wudldsdnd dauemiiud lnawrdy

- - - L & J L] -y - A L 4
wussandsunuluTulefuazuuniasaniiossmioninlidanisafrauasdudune s
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@A - 1 (Interleukin — 1 : IL-1) ywaililasTaurpimeiaana (Tumor necrosis factor ~ O :
TNF- 0) uazBugauladlnenurmmaed (Insulin like growth factor : IGF) TneiBuwmesaoR - 1
Ll o - = H - J o - - - -
wazpefilasiaunawmeidarinluansfanisgniaundrAgyluniaialsmmiudaniay
- - o L L] - -l*‘I - -l -
douaugauladlnauamafiimumdrdry lumiaiiasuaareailaifiaineaiy uay
nMedaugiesaniinImsresa uainiisugiuladlnmulamafunninulblaminliiaugs
P -d - i . 1 2
spainifiauarruounistoudinsnaa @l (Viassara uasatuy, 1988; Kirstein WATANY
. 1991; Brownlee, 1994) maAnw lfilalimiudsniauuaziiulsawnuanuaiin 2
wudrflaudndusnstumefiofiy - 1w (ntereukin - 1B : 1L-1B) WimAsswmdan
winndrgiilaalsmBiusaniausunstiiudn Agnaann (OBulut uazAL, 2001) UATANYNE
L L '.‘-." i - 1 LT L 'l* "
funsmuRuszaUsaelu@en Reflaofiruaussiurinaaludes X Lifnufi i
- .. ‘ 3 o W, -s': R i . - Lo
1RaBuARTRIAN - 1 wihhnhwasavienunnadleRmuauszAnimaludenlas
atinafitiudAtynieatinuiy (Engebretson waxALE, 2004) dauuaanud  InaAty us
sdnd eduivaadisulandouilifineyysiaszeeieaniiau uazinngniareand
r i Lo m e -i-i--',ﬁ ] - ']
AUV @LATA (oxidant stress) T iiiaubminfrenaanden (ian1ruaduTEINARA
-r 4 ] Lo L] e - -: il?‘
Reauazn1suadursuliate  daaliidsnaiatgredadasdiiusiR NNy
(Brownlee, 1994} Asiiasnufhuliifidauancind Inaindi suslilsdnddondadiung
0 w v oa & . v o - . P |
RAUAUBIADNINLAL THIRNNINTN M IINIIMIEABUHETIAY PANDINIREIUBIEAURY
- .-r - o --II i - o o
nzzgniiandy Renadunssuoumsiiduanve WnsdialsmfSiudanauiinanguuss

e i
muuINYumIeL{Richards Wi Rutherford, 1990; Mundy,.1991)

0 J-l : L]
4) Asala POAE avduspavian wianasidinlalunsdnmn
L S
AauuaiGenelsamanuAecaiinaraddeiuafiGelubitanlsaiunmy axlding1o

- -r ' s i L '
suanBuawersuLTnAluasdsuuAn Gunelsm i i e Siusiie

sruvinamirendawuafiGenalsaBviug

| dl L b 5 W j il " iy -l & o - -
dhuiinsudaauudsdndauuaiGeluudurmuaduizd dusuvadidglunisda
v o = - ) =
Traafariug ﬂ'ﬂu'in'ﬂn:.i':'Hmﬂfm'u?:uuumﬁﬁurﬂmiﬂféﬂuﬂu'nﬂqtimmﬂﬂﬁﬂﬂi:mm
P < : a O | -
500 1iia MuRaaedendu] WwduaruqdwidlfivRenvianismusreadeuuniiGely

- Ll B 5 | ' . L J L ; wull ] [ o
anwruzyesluledldu (biofim) ThidsdrAglunsdnsuneiudeuusiFonelsaliiud
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1. sanflomiiesdeuuniite waned nsetaiursadanuaiituvattaiialy
Auamdeunilifdnniziauiudoulsznatduseuy Alilddauueiie lssnilomises
uuAqRUEEAIS AR s LT TR wugﬂuumﬁf'muwnﬁmiﬂ'maﬁaﬁupu
(colonize) lsvasfuusnrio usaniudeuuaiiGunguilasialiiiansfoulsses
unssTeguardawnen i EdauuaiBuiesuliannsoliusly fasgnunuiifonde
uunﬁ&ﬂ:lﬁnﬂu'] fimsnzaunda famsufguiilaslusnfnmbitenisseiiesrasds
6% (microbial succession) iisld 2 Wy Ae

1) nwimﬁminﬂgﬁﬁﬁw (autegenic succession) Af mnﬂﬁﬂuuﬂﬂw‘iaqn
wnaii iﬁﬂ'lm{iuﬂﬂﬁﬁ‘ijﬁ‘ﬁﬂt“‘lmttfuﬁﬂﬁiﬁﬂﬂﬂTLﬂgﬂuuﬂﬂdllﬂﬁa#ﬁfj
Eﬂﬂ‘ﬂ#mﬂﬁﬁuﬁ.ﬁuﬂﬁﬁﬁﬁﬁﬁﬂﬁﬂ

2) mfﬁmﬁﬂﬂnﬁ nﬂnﬂﬁtjﬁu (allogenic. succession) Af nswlanunla
u‘iﬂqnuﬂuﬁﬁgﬂﬁﬁwﬁﬁlﬁmﬁnﬁu iasanndswedendnuadliann
ﬁqﬁuﬁuﬂiﬂinfﬂuu&ﬁﬁﬂ;;7, iy mnﬂﬁﬂunﬂammﬁuu“ﬁmqmﬂnw
AusaTAa ATl B nsaneng viaifansulasuulasestignende
189 S

Jeileduiaiumpdifanasraiiewassunina W

1) madRsuassisenidaussneuusahinaaudulsleniienis
Assinansdeuuaiiungslu

2) n'1rt1]auuuﬂmmwﬂmﬁam&rpﬁgnmﬂﬂ

3) " uansnininatsRuiiiLennaIn@euLafeies (autointoxication)

4) s AuTa eI BN mmmr:1aq1‘{uﬁ-:ﬁuunﬁﬁﬂﬁmnw=

manalzandansniauiuietnmiinasnsfianisseiianeadsweidelas
wud Aeuuriideiidnluddugluszorduueniy Ae GauueiGuunsnanginas
uazguiraifluwienmdosunsuauglianauusssliaduus desnulfeudunliady
nevassuasgliradhudn uargatirugliadhundoouazalulsdng Janudrdnunsni
pRtinraslzandangniauduiusiunssngeauuriFaunsuay (Loe, Theilade uax

Jensen, 1965; Theilade WRZALYE, 1966)
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2. lulavdy Aa ﬁyﬂaﬂiwﬂﬂf,ihuﬁ'wﬁw'iﬂmnndwﬁmﬁu fenAuagludauum
30 (matrix) uatfaRnduRuAdILE Ursnaudian 3 tady Fanndelulefdukasedt 3
adusanana 1hun (Socransky uas Haffajee, 2002, 2005)
1) fufia ﬁwi‘umsﬁ":ﬁugqu
2) Aeyeinidinunsadugan
3) dmaeiA (bulk fluid) G wReniianuazinans Jaimtinfidan
ﬂﬂﬁﬂmmz'lﬁﬁ‘m'lﬂ{ﬂﬁ:ﬂ"ﬂ warianreAnTRsdy ddoudrAnyluns
nsraneviawieauinadauuaiienas tutesnnainduimilslgedn
frumig uRvadnpuaun e ginaunilals Tno Riviere unzani (1996)
AnwAIN Y189 AiunTie Porphyromonas  gingivalis uasallsARd
ﬂud*‘f‘l‘u.si'ﬁam'iﬂrrﬂnﬁnﬂaﬁﬂwﬁnfﬁuﬁ'ﬁhmwuﬂfrm-nmwfﬂuunﬁﬁn
fandan u1nnﬂ11ui~ﬁqumnﬂnnm«aﬁﬁ‘lmi’iu‘l‘rmﬁnuﬁﬂnmu Faudly
I.'Hﬂhﬂﬂﬂhﬂuuﬂ’li‘nhﬁﬁﬂ!mLi‘ﬂl.l.‘l.lﬂ'ﬂl?ﬂlﬂ‘ﬂﬂdﬂﬂnmﬂﬂﬂu?mﬂﬂtﬁ‘
'numLﬂumaﬂqnnmmfﬂuunm:g}m:uﬁﬂﬂmmqmmnﬂﬂn
il 2 datsfie dnitegitavian wazdoufiegliiidien il
l.ﬁuT'.rﬁlﬁ'ﬁulﬁ'ﬁt\ﬁgﬁ;nuuugﬁ&fﬁﬂdﬁﬂﬁuﬁiﬂ.ﬂé};ﬁgﬁmmyces. purple complex,
yellow complex uazgreen complex Wlulafldumiiantaniidunannnilulafduls
widan uazlulafduvtiamianasiidndauees Actinomyces uas Streptococcus sanguis
sanndn W luleidn ThudeRanudadaure ik orange_complex unndn Ay
filonlsmfiiidsninulutelfuiviientenasnudadanuaas Actinomyces WAz green
comptexq aninndr-goululefdulivianrungirorange ) complex—uasired complex
unnda tasidaling (Felungii red complex Usznavkasi@awlafie Porohyromonas
gingivalis, Tannerella forsythia uax Treponema denticola 89uNgH orange complex 11
Prevotella intermedia, Prevolella nigrescens, Campylobacter rectus, Fusobacterium
nucleatum  Thidiu WenfFeudioussuinsieswdentnfvasdilfuuar i dulsa i
gnay wuindipramssdeuusii BorelsmBvudsniayluseswilennfeesiitlonlse Ry
snaunnndnditbidlulra i fedaliannsonmauaiisneduneliunidn winiad,

- [ J [ - L - “" -.
analfinsnnIsuninszarsIeddawuAnFasInfesdniiumizenisinafInnTAInug U



resdsuuATiFomanisufasnitenind (Haffajee umzm@uy, 1998; Listgarten WRZALLL,
1976, Riviere WATANE 1996; Socransky UWazANE, 1998)
'lu‘iﬂ?-lffu'lﬁmﬁﬂnﬁmru‘ﬁﬁuﬁuuﬂ:ﬁnﬁn‘tﬁﬂuﬂnmﬂu 2 dou Ae FuRoveTuLas
fidayfinresivaniianiiasesiiniiviud vinliAsRuiidedeuuniideiafniusuumac
agarnansrzuinafarniuussdayfosssinsdn i TnndauuatiGuigannmuasn
Wuanilungu Actinomyces, purple complex; yaﬂﬂw complex W& green complex douide
wunTieifaRntuieyRalasdaudnanesiasiniiiusithungy red complex Sauft
:r:wi'mE'mﬂnﬁugﬂ:Lﬂﬂlﬁﬂéﬂmﬁﬂmﬂuﬁ"auunﬁﬁﬂmmju orange complex (Aauamaly

N 1) \

W0

=
-

TV D,

N 1 : AT LR TR a s e An s

LANAAAZMINE T AT AKIAT GLRMA T AR AN s UL AR AT
AnvsadaefntiiudlEdan An dgal red Complex azilAtnigniFnsumiaAT AN IBI8RN
iy 1y dauuaiide Porphyromonas gingivalis W% Treponema denticola Wu
Uithadntiefissanlenfiantisnndn 4 faRums WARNE BN AR YT
fnannndvidainiy 4 Tadamsdulyl (Kigure uazAse, 1995) UAZUBNANAZTINGUALT
L-mﬁti']ﬂqEww’*ﬂqEml"rﬁ'um‘nﬁf:sTmu'hf'ivﬂLmnﬁﬁﬂ Porphyromonas gingivalis N3sant
atjmaandasfn iy (Noir uazaAnz, 1997) usingy orange complex 19y @auupfiGe
Prevotella intermedia  liwudnilaauduiusiuacmdnresiesdniiusmidiuuiniy

(Socransky WaEANE, 1998)
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FauuanGanelsaEvud

a o oar

WeuuafiGurelsmBviusmarAtydnetlungy red complex WA orange complex
- i = 4 .l " - i . -l =
"H‘i:ﬂﬁ"l"'.'ﬂﬂﬁﬁlﬂﬂﬂ'lﬂﬂLiﬂuUﬂﬂLTﬂuﬁﬂ:'ﬁuﬁh{ﬂﬂH red complex 1%“.“ tTaluANLIt
Porphyromonas gingivalis, Tannerella forsythia W& Treponema denlicola llﬂﬂuﬂﬂ:u

orange complex 184 Prevotella intermedia (1A

1. Porphyromonas gingivalis

o of ol ad s oy - i a i ¥ - v
Huuveiizaupsiadilinonesnian Hzdiraiuwisazliamnsawaeunls

v i
- A - ar TR & J
(asaccharolytic rod) nf}fﬁ'nmnqun'ﬂ 1970 ﬁum‘:mﬂﬂﬁummmﬁqmwuﬁuﬁuﬁwmﬂ
WuATIFY Porphyrombnas’ gingivalis ﬁuﬂﬁimn'frmﬁﬁuﬁﬁhmu TnefinnsAnmiTaudmalii
mun«mwmmmmﬁmzﬁﬁun 1y n?tg,mu']ﬂuuﬂ..muﬂml‘s-ﬁuﬁ LAZWLGINTINY

ﬂfm:u-nn-mqmuuaﬂLim‘umd,ﬁ'uﬂuﬁnuﬂﬂwammmqnmﬁmﬁﬁm

nsAnm 983 Tanner, Socransky W8¥ Goodson (1984) lusatinapsuqurisd

i - | F;ﬁ - ,_‘T o -li?‘I U T [ n

Viwdanasafihalsp iiudsnauFaie Aotz dauasnfasqanssadaninlad

(darkfield mEcmscoﬁy}_;,ﬂﬂ_{ﬁ_ﬁ;’m‘jﬂit_{ﬂuua_ﬁﬁ_“_ﬁ_l Porphytomonas gingivalis uanuwish
' = ' i A s b ] o

sanlraliiney (active site A Awmisminasiiatsaeenzzanuinfuninnd 0.3 Hadwns

- ] - Y . . ] [
ey 3 iAew) vanndrdtumisnseslsaaaundAe (inactive site) WALSNL Slots UALATUE
2 syl
(1986) AnwAoedTinidi@e wudadauuazaegnluiuniaidalinisgnatutasise
(gryBunszaridinflily 2 vee 5 1) $9uay 32 uax 41 A ud1AL wiAumnislifinasgnann
, o . . .

aaslsalinunuai Gueliedl uaraassfinatunnsAnwnaes Dzink, Sottansky uas Haffajee

J.’ -J | ' e e o

(1988} IntNBn1Ada Wiumdihsaalsnliiady (an@ustiunnstininizsseduos g

= wl 4 L5 L5 o N lﬂl o =i

muly 2 @ew) IAnefeTeusy 2.5 uasilanugnisuay 22 doustumishsanlsaauudo i

) -l = w - i - -l

Anadtieanas 1.1 uaziiAdugniasss 107 lasfiaonu@saluniswui@awuaiiGe

Porphyromonas gingivalis uAnumidsiisealsaligsunnnninaumisiraslsaaeuudia 4.5

i1 Christersson uAzANY (1992) AnwiRondsdnylurgesisaisud (immunofluorescence)

. | { =i R = ' o v

seaudniilanianu@ewuANGe Porphyromonas gingivalis 1 v3auanndn 1 Awmdaly
B - e W | - r-JrH el i i i e - o

tilaelsr iiudsniaunnau uazlusasdnUBiumilannanuanndnvzamian 5 Nafmg

J’ -] J i i ; i o g ]

fiarudsslunmmudeuwaiiGeiianndrieasilenfidantiaund 5 Hadues 6.3 i1 dau
- - ' o el y - -

Wolff uazAcue (1993) diaAnwsaedtauyuuaawdluiasfnliiuamanuinnds 5 Hadiums

-l é ™ -l L . Yo o el 7
HATTHL Hﬂluﬂ"'lﬂ'llll'ﬂﬂul,lﬂﬂﬁﬂ Pnrphymmanas gingivalis HINNIIFEIMIBENNANUEELNIN
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Wiy 5 HeRwAg 36 win annsAnmfinanauansFdaaudnluswnisiiiingg
ﬁ’!ﬂ’iﬂ'ﬂﬂdﬁ‘fﬂﬂzlﬁﬁuﬁﬂ:Wuﬁ'ﬁﬁ’mnﬂ:.ﬂ'}’m'qﬂ'lﬂdl.{ﬂuﬂﬂﬁﬁﬂ Porphyromonas
gingivalis HINN9"

ﬂﬂi‘ﬁﬂ‘l:r']m'm'l;mﬂﬂ{ﬂuUﬂﬁﬁﬂ Porphyromonas gingivalis usasanyfius
wardaanidannAvestithalsafHiuddniauuasluies witenunfiaeedinlidulsmBiug
antau ﬁumumrﬂnmuﬂ:'l—ﬁﬁmmﬂwfxﬁ'luynﬁﬁﬁﬁuﬁnai'mﬁuumnﬁ'ﬁ #1190
ﬂ:ﬂnﬁmiﬁnm'l.ﬁm"qihfﬁﬂﬂﬁﬁnﬂnﬁmmﬁﬂ'lﬂtﬂﬂfmtﬁﬁ"uiﬁ’mﬂu WuRINYNTREAL 0
- 10 (Haffajee wazAMIY, 1998, Klein WAT Goncalves, 2003; Savilt uazAE, 1988;
Takeuchi uszAns, 2001) dudadidantnfvasdumisithifinaminaioveseduos g
'luﬁﬂfaﬂ'i".?mﬁﬁuﬁ'ﬁ'nLﬂu,,numw.qn’hﬂﬁ;m - 41 (Dahlen uazAME, 1992; Dzink UAx
AUz, 1988; Klein ua¥ Goncalves, 2003; Slots UAZAMY, 1986) TnefiasAnuiiudnupans
qnFenas 21 - 95 (Ashimofo WALALLY, ‘IQQE: Christersson uazAtuE, 1989; Dahlen uR:
ALY, 1992; Dzink WRTAM:, 1988; Haﬂajéié:; tfﬁ:nm:, 1998:; Klein WA Goncalves, 2003;
Savitt uazANE, 1988; Slols UWAEATUE, 19’Eé§§5eucmi UATANLE, 2001) AITIBATIBEARTY

-l
A3 1

et b
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= o o f =
MR 1 MeAnEAINNIBATauuATIGY Porphyromonas gingivalis Tuieaniaminfuas

seamBviudresiiinlrmmiudsnauuacluisaiiannfvedi bidulsmBviudeniay

MiAneIee | AnMEIaIAIL T8 Fang M Saeay
ffiusatng Fowuedidn | viumede | fuonddl | onbeilEhmes)
! GIEEY
// /. Fnting
Slots WAsAMME |20 CP e r’,/"_ﬁﬁper point 1 0 (Auvia)
1986 -33nonproOrEERE] ¥ —
o T 7 2
1 41 (AuW)
1
Dzink, = barbed
Socransky WaT |- 150 inactive 5@2:, ’Sj’;\r‘:}:-bmach 1 10.7 (AumMus)
Haffajee 1988 hﬁ:)m.luz ey _‘(J
- wtezgmm sites = _;_:-J 1 22 (A7umia)
AL W2 ey lj
Savitt unzAE {Oingn P iz papér point 1 0 (Fuvile)
1988 - healthy patients ﬁlﬁmh s paper point 1 0 (Aumia)
12CR _mwr.ﬁn \paperpaint 1 21 (Aumda)
P05 ;’Tﬂ%Lu'ng Y Aidtne e paper point 1 74 (R1UM)
Christersson | 53 CP (sxduquusq) | Buafluigee | paper point 1 94 (AU)
URTATUE 1989 | - 2 deepest PD AN
(each quadrant) or
B-12 each patient
Dahlen uaz 14 CP 8] '1::!.{!! paper point
ALY 1992 . PD< 3 fiafume 1 36 (Fiuwda)

- PDZ 4 HiARIAT

79 (AWWU4)
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. (Aa) nwrﬁnmmw-[nﬁm.fwunﬁﬁﬂ Porphyromonas gingivalis 1u#a

nidemInAuaziesdniusreiaslsmhiusgnisuussluieleminfaestibidhlse

Yiusanau
NIANEII8Y | ANEUSIBIRIWMIL g {7 Sauas
ﬁ'uﬁunfmﬂ Fuetine | Awmid | el e
iuse1
AaBee
Ashimoto waz 1 70 (Au)
ACUE 1996
Haffajee WAz 1 (fiumnd) 4 (Au)
DL 1998 1 (Fumnd) 5 (AU)
1 {tﬁmlni‘] 23 (A)
Hatwns
% |
v-l
Takeuchi WAz | ‘\\i i 1 (4 sites) 10 (A)
ALY 2001 -h patients | (uairagnly
85CP QO A 95 (Pu)
V, r -
N LPVIEIUINT
& Q)
#
Klei i 0 (A
e ARl el AT
Goncalée 2003 | 10.CP waisaqnld
- PD=3 3afuRAT 12 10 (AW)
- PDS5 HARWMAT 3 40 ()
locCe 3 a0 (AW}
- PD> 5 NARIAT

'Iin.I“'I‘l!II.‘I-II‘ll : CP = chronic periodontitis, ABL = alveolar bone loss, AL= clinical altachment loss,
PD = probing depth
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2. Tannerella forsythia

Fuwumiiounsuauiibifoeeninuiinliadunszassuazu hweiidy
fmnzidelioanuinylideudnsunnludumisiiinisinaeassedasivumile
WhtuFeuiuseswdennfvdesunisiifoawlendniay

nnsAnmdndunesdaLpfiBy Tannerella forsythia luseslseliiudres
Tanner WAZAOJE (1984) ﬁﬁnmﬁ’:H?J‘ﬁtﬂ'}:ga‘uaznﬁmqﬂmmﬁm?ni‘daﬁ nudngou
F9U8Y 9 191 fusiform Bacteroides (Tannerella forsythia) 1uA" tmﬂﬁﬁmﬂ;mtﬁu
nrzanuiniu WuReInULe uashne (1987) Anmnaeasulmensanylungeaisaaud
(indirect immunofiuoreseénce) Wusadaubetias 8 Tusaumisaifinisgadussdunnsiin
innzaesedtns s {qﬂmnﬁwﬁﬁi'Nﬁﬁ'ﬂéﬁﬁtuwmﬂﬁﬁﬁuﬁﬁumiﬁ“lﬂﬂquryﬁﬂﬁﬁum?
st BT Banay 0.4 Tenasndasiy Dzink uazaosy, (1988) fAnw
Intitmnzide wudifidakadienas 25 ludwnisiiinsgduszdunnsiisnizass
aftsfiwud daumn m"ﬂwﬁhqﬂﬁ’ﬂﬁﬂﬁmmﬂﬂﬁﬁﬁuﬁ'ﬁum.iqﬁ’iﬂ:’franmaﬁm:ﬁum?ﬁﬂ
in1zagaeduas UL s as 0.4 Taeiaonudsslunimudewuniie
Tannerella forsythia unumitisitmsaqy@assminnsiianazsnsedan iudgannndy
Fumisi e grydessunsimmssssedtanfiiuste 69 wih uaznisfinuney
Christersson WA¥ANLE (1992) MatAsaulanaaylungaaisaiudinuiniaruniody
nsnuieuuaidy Tannerelia forsythia Wsnumisisipnnnaesiaddnfimnnndwite
winfu 5 NedaiRsgeislanidiimldnas dessientiadien 5 fefwnta 14 vin
yansnmenudeuuaiide  Tamerela. forsythia Wusnumisiiulzaafivius Tudndaud
Asuindianuda daviudnifad i axnnAty Aseatibatedn s AN muma1ad 2
FaflufhsasaauiFenuniFulonisinzie uazifiremefwmairagnld wudnluses
l.‘.ﬁﬂﬁﬂnﬁﬂﬁﬁﬁﬂiﬂlﬂutinf?ﬁuﬁﬁﬂLﬂllhi‘lﬁlUHMN‘!I‘I‘IEQL{?HL‘LIHHEH Tannerella forsythia
(Klein W@z Goncalves, 2003) ﬁiuéﬂiﬂﬁmﬁﬁuﬁﬁnmu'lui"ﬁqm'fmnﬂnﬁua:ﬁﬂuuﬂ«ﬁiwﬁ
nrgadaeduizyTiud nuArugniesar 0 - 2 uiluiasdnUiiusnuarugntenas 11 -

100 (Ashimoto WazAuE, 1996; Dzink LWALANE, 1988; Klein uas Goncalves, 2003)



- e . ] -
AT 2 MsAnA N IR ARULATIERY Tannerella forsythia Tuseavdeminfiuas

sasan iviudeeagitolsm Mudsnauuacluiasianminfvesiilidhisa iiudsnay

A IS R —— Finns MU Seuay
fufiusmating _ w Fumetn | Auwniedl | nisefERen)
\ /}ﬂ Viuret
§ e
Dzink ' (g
Socransky uaz |- 150 inactive sifes | brodch 1 2 (Aumda)
Haffajee 1988 |
-100 2
1 11 (Anumida)
Ashimoto LaY 1 86 (Au)
AOLT 1996
Klein Wax 1.2 0 (Au)
Goncalve 2003 P
-PDQ ﬁ:m ne 12 0 (AY)
- PDS5 Tiafiums 3 70 (pu)
sy g L) 'im‘i B

AT A NIV TENAEL.
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3. Ireponema denticola
a J |J b=l ] i [] =l
duwuaiiGounsusuilineieendiau infeui s gliraihunfen invsinm

fugaammduiusiursninadawusi BoalUlsAnduaslsmBiudsniay vy Listgarten
uar Levin (1981) Anmwifaunfesanssdiainiad  wudndadouresalylsAndsl
AruguRus U uRrnadea futudesdniudussidriounieludeniniidfinay 3
AaAARBINL Armitage WAZANE (1982) #ﬂnmﬁwnﬁaﬂamsﬂﬁm?ﬂﬁaﬁﬁuﬁuua:ﬁu
pwdiusludnsozinaiy An dadatallsAndfs Sumupnn@niesasdnmivus
usEmegresAunTianALaRse o R s Wi nresed mBie
#afl powiinlaiiu 3 eBuls Wanss 4 HA0mmEn 4 - 5 AnRwarmBenss 10 uash
AawAn 6 - 9 adwnsnafadng 11 Tanner uazANz (1984) AnmAanTamzdeunsniios
yanssminIinNag ﬁu'i"gn‘lﬂiﬁ;ﬁm{imnn_'.jiwi"m'm.:ﬁ'uﬁ'uﬁﬁlrﬂﬂfﬁ'imu!mnr:gmﬁwﬂu
u.ﬂ:ﬂ'LiJ'fﬁ'ﬁﬂﬁ'rmmLﬁﬁﬂﬁrﬂuﬂ’uﬁ’ﬂﬁﬂdﬁﬁﬁyﬁﬂﬁmmqﬂﬁﬁﬁurzfus-ﬁwmmﬂqns‘:numﬁ'}
Wi Simonson uazAE (1988) ﬁn_uﬁquag:ﬁﬁyiiﬁq ARy lusefiuuiuaaiad (Enzyme-
linked immunosorbent assay : ELIZA) ﬁuﬁ:{ﬁm Treponema denticola g tanTsafiviug
SNauszAUPULT (fastniiuiiannd, 6 finduns) unndrghalsaliviusisniaussay
thunan (Feedntfiwiusd 4 -6 Safimns) sastiisiliuliaBmumsniay (fasfnivudiion
N1 4 NARINAYT) 92 i n1:ﬁnmmﬁwfﬁwuﬂM'Lﬁlﬁ'udm%’mmﬁﬁﬁu Treponema
denticola HANANRUTTUAINANIRSRIRNTIIUA nsinaaedonniiufuasssiy
R T TR PO TP K v |
msRneReam i des@eutATRY freponema denticola Wfiduuaclsi
dhulspfivitidnian dosTEmemsesvdpu il g musilufesyiennfvasditl
Fulsmfiuisniauiinugnaesdecuniids Treponema denticola Seuay5 - 12
(Haffajee WAtANIY, 1998; Takeuchi UAZANE, 2001) dauiasRnuiviusinupnugntasss 30 -
95 (Ashimoto uszAMUE, 1996; Haffajee WaxANE, 1998; Riviere WAXANY, 1992; Takeuchi

- -
uarAnUL, 2001) AITIEIRUBLARINAITIN 3
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mMaeit 3 : MsAnAT N IRYAaNLATIRY Treponema denticola TufjilaeilsAfiviug
sniauuasdi biliiulsa iiudgnioy

MIANEIe | ANHUSIeIRTLLm Fuy $ouay
ushatia 1# Lﬁuﬁmmq Uit (Mrdouily
f IEEY ArTEw)
Areen
Riviere Uz | 20 CP (sxfundan Eu Tuuadiad {wnaddusad 1 95(AL)
AU 1992 0 f
Ashimoto uax 1 54 (Au)
ADUL 1996
Haffajee Uz 1 (fimnd) 12 (A1)
ATUT 1998 1 {aﬁuqn-‘n":- 10 (AY)
g 1 (ifumnd) 30 (Au)
-PD> A A4 |
ol :
WU A P=N i
roucia (Zhilce || L Uthndal | bort | s ()
A 2001 - healthy patients wesagnis i F—\
WA I TINENRE | oom

- ALZ4NRRNAT

WHNELWA © CP = chronic periodontitis, PD = probing depth, AL = clinical attachment loss
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4. Prevolella inlermedia

Hhauafideunsuauiibiftennseniiau dgiraduwiuasliamnsonieudi
at/lungy black-pigmented Bacteroides 1u\AaaiU Porphyromonas  gingivalis WAzl
warensAnmiiuaatmsdiiudiswivdaweiide Prevotela intermedia uavispaiving
anay 1 nsAnsTed Slots wazAne (1986) WuAratnarnuqduvidlAviiantasditlon
e Bvusanavideds Ineidmnade NfRRA zAgn A umisRdsTinnsqnanuaes
Tsa@eydonszandiviulu 2 wiie 5 7) Boraz 13 uegs9 audadl usdumieilifingg
ananureslsAMUA R uaEAIL NI BRI TRARTREAS 24 uaz 61 Tuile
nﬁﬂ'.uﬁﬂuuﬁ'ﬂﬂwumwumnrh-ﬂmmmw’luﬁﬂwtrmﬁﬁuﬁﬁnmuﬁqﬁ'ﬁwﬂﬁﬂkmﬂﬂ
fimsgnanuvestsn Landlfiiudndaiuniiie Prevotelia intermedia fniudifuniadhilze
hiusanay wilidimusiuanuguusmealsafiiuddney aampdeaiu Christersson
wazAns (1992)  Antndendtanylurgsesamud mudiiiilenanudouuniice
Prevotelia intermedia 1 Wraannnda 1 sawiia luhlaelea Svusianiaunnau wsilinudid
Ao lunamuiswuniiFestatianaudie Anuantesiasdniiuiinnndvte
Winfy 5 NeAmAT F919310 Dzink LazAnE, (1988) A latizmnside wudrlusaumis
fisanlsaliasy (@auidnssiunisimnivatefooniudianglu 2 dew) Tenafcienay
3.6 uariipougnotiay 12 dauswniisealznsuuds TaTieRe 2.3 uaziirotugn 4 .
el amudBnuaiiGe Prevotella intermedia TR umisRiseelsalisaunanndd
Aumisiisaslsagauud 247 v Gandefnmmeisauyiurgesisaaud nudilusesdn
udiianannins dedwasdiacuidulummudadusiidy Prevotelia intermedia
snndadnawideniiantianndy 5 Seduing 2,10 (Wolff uasAny, 1993)

n*wﬂnm'r'"ruﬂmmmﬁ.mﬁqﬁ‘mmﬁﬁ 58 ‘Prevotetia intermedia wuinluges
wienunfseafiitlidulsm Avudniauiiaongnaes Aeuupiiy Prevotella intermedia
%auay 3 (Savitt uazAnuy, 1988) TuseawilanUniuauwmisd bifinnsinanuresedoanls
vusregthelealiiuidniaunuaniugnieseas 4 —-86 (Dahlen uwazAmy, 1992; Dzink
WATADMY, 1988; Slots uazAmy, 1986) doufesdmiiusmwuAuInTeuas 12 - 92
(Ashimoto wasAtus, 1996; Christersson WaSALUE, 1989; Dahlen uasAtues, 1992; Dzink
URZATUY, 1988; Savitt UATATY, 1988; Slots uarAny, 1986) ImsagUudsluiesidantni

! A e - -l ; ; |
seafitanlsmfiiudaniauiannsonuaugneeiisuusiiiio Prevotella intermedia | &



umyideifauinfusasinBvud uaransgntesdeuuniidustadlifuiuaudnaes
spsAniusuarszAuA s Teslsm RuA AusnseasBannunsd 4

AONUUINLUINNS )
ANRINTUNIINENRE
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= . R ' = =
A1597 4 : neAnEAIIBaiBuLATIRY Prevotella intermediia Wusaawanunfiuaz

saaaniiussesdilelrmfiuddnauualuiasnitanlnfvesiinlidhlsmiusanay

MIANETTIE A Y Aty MU Yawas
Fudhatg | i | nbeRlEenod
fiuss 1
Bt
Slots wRzAME paper point 1 61 [Auuda)
1986
1 59 (A1)
Dirink,
Socransky uas 1 4 (Aumda)
Hafiajee 1988
1 12 (Aumda)
Savitt uasAus 1 3 (dunda)
1988 1 3 (Aumnda)
\ 1 26 (Audua)
- PD25 TIRAWAT A Ty 1 77 (fi7umnia)
W A
— oAl 0 |
(¢
URZALLs 1989 - 2 deenest PD h
pes (rac | 'y
FAWNENTI mum’m eJINE
q
Dahlen ugsamy | 14 CP rrzie paper point
1982 - PD<3 HinRAT ! B (uL)
- 1 B6 (F )
- BD 24 Hadmas
Ashimolo Was 50 CP (TeALTUUT) ﬂg‘jﬁiﬁmimu Paper po
AU 1906 - deepest site wragnis

'HH"I'[IL'I.W! + CP = chronic periodontitis, ABL = alvealar bone loss, AL = clinical attachment loss, PD = probing

depth
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msulAsuwlasanuanaareudsqainlsiviansasilaalsauma

nsfinmlunymases 1ag McNamara uazAnaz (1982) afuayusuyAgTinTydL
imalunszuaiden r.m&iﬂmwauamﬂqﬁmmnﬁﬁﬂ dlewygnnsssuliidulsamnmau
wu':'ﬂ:'4'mmiﬁf.mu.ﬂﬂaLfﬂuunﬁﬁﬂidﬂﬂlﬂéﬁqLﬂﬁﬁnﬂnﬁwqmmmmn UNINAUFUTNNAN
wazunsuaugliradhiwivauandy Iliflutnasiauziadhuiuazgdiradhady daUn@
LLﬁ‘iLﬂ'uﬂi:'li.l'I‘ENLfﬂLLUﬂﬁﬁﬂﬁ“ﬂlﬂiﬂﬁﬁﬂLﬁﬁuﬁ Fsfn AT TasdauLAfGure
Tin'.ﬁﬁ’uﬂuﬁﬂw‘immﬁﬁﬁu-ﬁ"nﬁﬂiﬁﬂa:l.ﬁﬂnu.unmuﬂf:mwmﬂmmm'mﬁhif
4.1 miﬁn'ﬂﬁ'lugﬂfiﬂifﬂqu"uﬂnﬂ 1
‘H'Ll'I"iﬁ’ﬁfﬁHﬂﬁtﬁﬂ'.}‘n‘[i"l"ﬂl%}iﬂU.‘IJﬂ'ﬂLfﬂﬂ'ﬂi?ﬁﬁﬂﬂﬂﬂﬁﬂ'lﬂfi‘ﬂlﬁﬂﬂﬁ
anmuuﬂvnﬂuﬁﬁm’tﬁwmum 1 adhe uﬂ'ln‘lﬁcﬂu?rmu'mﬂu nasAnwiedadIuTe
Aaunt Lfﬂlui*ﬂmmmmi ot Masmmm LATARLE (1983) FafadnfunsAnmluseas
Guusn Foudanasinnzde %Mu'iuuﬂmﬂ!ﬁ?'*Lauhai“qnﬂuu'imasmumuaﬂmﬂ W
Capnocytophaga Ndrdauy "H‘mign A9 ?ﬂ!}ﬁ"f?:d ua.,wumﬂummm Aclinobacillus
actinomycelemcomitans ‘lmanuwﬂf“mﬁhﬂﬁ* A i'i'JuL{ﬂm.lﬂmi‘E Porphyromonas

gingivalis uaz Prevetella intermedia 'Luﬂul.aﬂluh«mrmun idedmuinuludedoud

HBHMIN {uaumﬂ'i'auﬂ* 1) ﬁﬂ’whnﬁtﬂumﬁnm'lunﬁumﬁmﬂmmﬂmmuu WAl
nsAnmarEnasAnEn sz A A NULANATT 11 Sastrowijoto uaTANE (1989) Anw
ﬁf}ﬂa?ﬁ'm‘r:lgﬂ wuﬁhﬂuuaﬁ (38 Parphyromonas ~gingivalis $8u8x 34  Prevotella
intermedia $9AR%S WUAY Actinebacillus aclinomycétemcomilans TRuar4  usiwy
Capnocytophaga Tudpdnditieonn A tietndbeusst deas mu'Lmﬂmmam]‘mum-nmuﬁ
DulsAL I uein NeudednfideoRorshyromonbs! girigivalis, Brevotelia intermedia

* Actinobacilus actinomycetemcomitans Wagaviipdnafudvionlsm Biussnauntidiu
Tspwmanu daudeswilantnfsasdidiulsawmaneiiad 1 wildlddhilsamiuddnay
wudndouresdauuniie facultative actinomyces aaz 36 way Streplococci §8taz 30
wsilsiny Capnocytophaga Was Actinobacillus actinomycetemcomitans (Mashimo WASATLY,
1983) fandnaniteminAresiilnlsmBiuidniauussdiulrawmuaiion 1 wodagou
19adawuniitn Porphyromonas gingivalis WAt Prevotella intermedia %tz 2 — 3

{Sastrowijoto uatAtUs, 1989)
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AnuqnassdawuaiGoludesdnivudasdilaalsminuddnauuasiy
Tmwmaruaiion 1 fededudnlildulrauimn TnuilAangnaesidenuniie
Porphyromonas gingivalis $88&% 27  Actinobacillus actinomycetemcomitans Fauay 8
WAy Prevotella intermedia $au8s 7 (Tervonen WasADL, 1994) usianfaudinussndng
r‘iﬂwhmﬁﬁ'um’ﬁ'nmuﬂtﬂmm:“.;itﬂu'ﬁfm'mwmu-uﬁnﬁ1 wuinRs e danuAi e
Porphyromonas gingivalis W nnnﬂnuﬂﬂwq{ﬁmnm 141.1Juﬂ'15-ﬁnm1ﬂ¢ Thorslensson,
WALALE (1995) ﬁqmmm,m Tnmnumauﬂnﬂmﬂumﬁ'lﬁmmn 2 WRAnAwIia

muuﬂ’imuﬂunu'mnnﬂﬁgéfmﬂ nd Lnunnimﬂﬂnuﬂ"q.numm"mﬁmq RIUNA (4

FUMieRn 4 Tluusfcs qlmnﬂ'unﬁu.'ﬂuwLﬂwm’lﬂlﬂuﬁmﬁﬂunnh} wudlius

wilauiuna 2 35 nann nm(u'i'nE‘Lhﬂ'f?naﬁﬂunﬂnmuuﬂ'tﬂuffmmmmwm 1 fiAm

.y =l
TNy TaLUANLTE

UUAVAUNIATH WAL

/ rgn‘énasj gwa!.-s wanndatilanlzafiviudaniauatinegl
' .
um:ﬂ.ﬁmaﬁnmm.,munummmﬂmm'm

| qﬁ'ﬁquhu
anmAiusuinndvitauwial uﬂ ﬁaﬁmm qﬁ’u‘hmumwLmnmqﬂm«muﬂmﬁmmmnm

n-m«:Lm'lunﬂumﬂuimuﬁmw'fﬁnﬂ ﬁyuﬁﬁummuqunmmwmmﬁmm

Porphyromonas gingivalis mnnmﬁfmu ﬁ_ﬁqhmmlumu*:ﬂuiﬂnﬂaﬂumwmnwu{a
\J ~
wunfide  Porphyramonas gmgwaﬂs 'Lum.'.mqanﬂnﬁ{ﬂjuﬂLﬂuimmwwwum i

N4 n‘n‘lmﬂu MMHHH'I‘BHH Hﬂuﬂ'}ﬂﬂﬂ 5 -_\-"'

e

" =
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= - 5 - - i .
A9 5 : nMaAnmANNgnIsddswuaGeluglelemBiuddniauiniihiuaclidh
R
TsAluwauslan 1

N3 M4

ANBUSTBINGN
At

Tervonen UWRZ
ALY 1994

Thorstensson,
Dahlen waz
Hugoson 1995

AW’

9

- 13 non tyg
{ﬁ'li{t'l A

A5u7

L{ﬂuunﬂﬁﬂ WiuFaete

(.

o
diaa

722

(¢

RILY
3 | =

=21 non

T 22212
3
-

&
]

"
ol

LW mean ABL<

1 WEAUNTS
Uni
(8] 50-59 1)

=16 non type 1 DM

14 type 1 DM

RoUuIney
RINT A

m"ltl.{ﬂ

qang MU Souas
(@) | (mieiFese)
A
Wiusiel
ADBEN
1 Type 1 DM
(Fawnishi | Pg =27 (Aw)
ﬁ"mﬂuﬁ:qn Pi =T (W)
Haumn)
yndviathn | Non Type 1 DM
@wlnd | - 814 40-49 1
N Pg =8 (AN)
Fi =54 (Ad)
-9 50-59 1 | *
FPg =10 {Fu
Pi =57 (Au)
Type 1 DM
- 81¢ 40-49 1)
Pg = 56 (AY)
i Pi =89 (An)
. Y -87g 50-59 1 [*
ANEUNNY | o
Pi =53 (Aw)
paper point rlni"ﬁ":iﬂ'm Non Type 1 DM
(Flnd | - a7 50-59 1
nand) Pg =01{Au)
Pi =69 (Au)
Type 1DM | *
- 8% 50-59 1)
Pg =50 (A

Fi =43 (AU




H

= [ --li"I W e e 4 l
A5 5 (Aa) | MsAnwANgnesndeuuAiiGeluie lrmudsniauiiuell

- o
Whulsamwawauatian 1

madnwwes | Ansuzveangy
ABE

Thorstensson,

Dahlen uaz

Hugoson 1995

(vig)

IW

q

(50-59 1)
Z

)

3 muu
E@iﬁ,ﬂ;ﬂfﬂwﬁ%mﬁs

nazgnLng

(81g 50-59 1)

- 16 non type 1 DM
-14type 1 DM

FMMUUAT SaUAz
Aneu (e WAasz)
Auwniai
viusia
ABEN

197N #16, | Non Type 1 DM

#o4, #32, | -9 40-497)

#a45om4 | Pg =6 (AWM

Fuma Pi =33 (Auwdd)

FIN 1AW | -87 50-591 *

(Flnd | Pg = 8 (Aumia)

NA"4) Pi =4 (fumuq)

#44 37 4
AU
N 1 AU
(Fwlnd

naa)

_lmq 50-59 1l

Type 1 DM
-9t 40-49 1)
Pg = 24 (RuWWay
Pi =35 (AUWLA)

-87%50-591  *
Pg = 33 (Aumid)

Pi =33 (Auma)
Non Type 1 DM

Pg = 2 (fumua) ]
Pi = 44 (Auwi)
Type 1 DM *l
- 818 50-59 11
Pg = 30 (AT
Pi = 33 (Aumia)

“N"Itll.“ﬂ : CP = chronic periodontitis, DM = diabetes mellitus, ABL = alveclar bone loss, Pg = Porphyromonas

gingivalis, Pi = Prevelella intermedia
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2.2 naAne lubtloslsawmeiio 2

Aewuniide felzaiumuditanlsaunmaueion 2 fidadouuazaarugn
adnufufiliiulsaumaududsaiulsaanaiod 1 Tanlusasdnyiviud
MIANE189 Zambon WALAMY (1988) ﬁqtﬁ%m:tfﬂuﬂ:ﬁuqiuuﬂﬂmﬁ wudadovaasida
LLUﬁﬁﬁﬂ!ﬁﬁr Porphyromonas gingivalis gﬁﬂa: 11 — 13 Prevotella intermedia $a818% 5 -
16 Waz Campylobacter recius Ta88% 13 uﬁﬁ#ﬂﬂﬁu'qmmt{mmﬂﬁ (38 Porphyromonas
gingivalis $etIas 75 — 88 Prevotella intérmedia S8R 88 — 100 uasiieAnwuBuudouiy
Efﬁ'ﬁﬁtﬂuﬁmmmm’iﬁﬂ_Mﬂﬁ:ﬂh&h%ﬂ] Anwiaaeisassueaad Colin uazAn
(1998) U8z Yuan uﬂ**ﬂmf {zmn ﬂnﬂﬁquﬁ”ﬁﬂﬁﬁ’mﬁﬂﬁﬁmmﬂqnw wudlusesdns
wmmuﬂqu‘hmmmﬁwmz ﬂﬁ'}’}uﬂn“ddﬁuﬂﬁmﬁﬂ Porphyromonas gingivalis,
Tannerella forsyrhfa Treponema dsriycda Prevotella intermedia, Actinobacillus
achnomycetemcﬂmdans E:ksneﬂa cnrrag‘en§, Waz Campylobacter reclus Tiuansng
ateiiiud1Ayuniag nﬂtdﬁt}:ﬁﬂﬂlﬂﬁﬂiﬂu sitlulgatnuanu uarlusastantnditesd
"hmumwunnmqamqnuﬂﬂmggmmﬂﬁiﬁ;dauunmm Porphyromonas  gingivalis,
Treponema denncofa Acﬂnabac;fﬁ.rs ar:t!nan@ﬁfemcam:tans WAL Eikenella corrodens

. ?ﬁTﬁ‘ﬁL‘LI‘m"ﬂu‘Wﬁﬂ 2 P9

f.uawmﬂuua, 3
1n1ﬂ~a|.1ﬂ1.1.u1'ml.m Ptprpmfmmnnas gingivalis, Tmpun’e“ma denticola WaT Eikenella
corrodens 'I.ui"ﬂmnLI.?-'nuam1nndﬂuﬁamafnrnJnﬁﬂti'mm'fﬂﬁ'uﬁ’mdummﬁuﬁﬂiﬂﬂu

T2ALLAMITY (Yasain MG SARIE, 2001)-AIUEALASBEAANAYT IR 6
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J" i - - ¢ = Kl
a3 6 : msAnmenugnIaadsuueiiuugiaelrmiiuddnauiidhues lid

o
TsAluvaENAYT 2
nsAnmes | Ansoizveande |y ’ = T —
LR \ Fouvafiae | umen use (mieAlnm)
ANHIE
L] [ J
AUMLATR
Wiuse
Anatie
Zambon WAz 1490 2 Type 2 DM
A 1988 deepest | pg = 56 (FAuml)
siles 4N 2 =75 (Ay)
quadrants B =58 fﬁ’lu‘mi-l]
Mu2
e, = B8 (AY)
AWMU
aminy | P3=88 (Arumia)
= 88 (Au)
Pi =94 (Rumdd)
=100 (AY)
Q/ |
3 Non type 2 DM

Collin UAZATWE
1998

G APUNT)

[N

- 25 lype 2 DM

FULN)

PD23 ilafuing
-31 non type 2 DM
- 24 type 2 DM

CP (s=Aufintinniie

Ujfiaemed

wairagnlt

2 Yivuraal
U INe

AuIRR

E'I‘IBS%

£

quadrant
T4
A
{701 AU

1
(deepest
sites)

Pg = 71 (Rumud)
Pi = 61 (AIUWMA)

| Type 2 DM

Pg = B8 (AuM)

Pi = 74 (Anumid)

Non type 2 DM
Pg = 48 (Au)
Tf = B4 (A}
Type 2 DM

Pg =17 (AY)
Tf =71 (AU)
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A19199 6 (Am) : nsAnmanngnaasdeuuaizeluilonlsalra iudsnaumiuias

Ldidlulsaunmwanustioh 2

nMsAnEIIes | ANHUSYaIngy A Fnas AU Sauny
fraena Fawpdidy Wiudagng | (@nere) (o 1¥5uAsne )
A
WiLme
Fnaeng
Collin uazAnz | CP (szAuquus) | Uifienwefiue | Adwsmd 1 {deepest | Non type 2 DM
1998 (sia) Mean ABL>50% | tedanid sites) Pg =40 (A)
Hin 2 2 teeth with Tf = 80 (Aw)
Mﬁ@ﬂ Type 2 DM
- & non type 2 DM Pg =30 (m)
10 type2 DM TF =70 (AW)
Vuan uazenz | P Uffamwadue | insfAoumnd i Non type 2 DM
2001 Disease site - tragnlt Pg =67 (AW)
PD>3 HaRluNg Td =48 {(Au)
- 141 non type 2 Type 2 DM
DM Pg =65 (Ay)
- 105 type 2 DM Td =52 (Au)
Healthy site : 198 AT RS 1 Non type 2 DM
PD<3 finRAuuns Pg = 55 (A1)
- 141 non type 2 Td =25 (Aw)
PY Type 2 DM
- 105 type 2 DM Pg = 47 (Au)
Td =26 (AW)

ﬁuﬂﬁll"ﬁﬁ‘! : CP = chronic pericdontilis, PD = probing depth, DM = diabetes melflitus, ABL = alveolar bone loss,

Pg = Porphyromonas gingivalis, Pi = Prevotella infermedia, Tf = Tannerella forsythia, Td

= Treponema denticola
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d' 3 2 =1 =8 ar g d‘r =] = ]
s nnsAnnaaundtsfiuduntAneauduiusieadanuainGanalse
i § i ar L] 1 or ﬂ‘, 1
Piurdnsuuiiheidulsaunmu nendilingnatainsauauszdtionialuifen 14
palianflunsAnmieanuduiufsssFauwuniBunelsaliiuisnisuiunisatuauss Al
tanaludenvesdibalrauimanu uanisAnmdauluniiuliluuuaniaisadurenns
as B” =4 F 1 ] dly
pauansziutnata ludenssdthalrauineulifivadednsdauiazangninie
wuad delusasdniiusd Aesnunsanudadouuazanngnldafradudnliidulsaawnu
wazadrefuinacuausyiutanaludenlda nasfnulng Mandell uazmnz (1992) 1u

2

T 1 L4
fithalsmBiuisnisunaniulsawnmoauting 1 TasuanssAutinnaluifenlflais fos

~

Y P

FBnnzide nuldunniuazaugnaasdieuuaiGy  Prevotella  intermedia  UAY
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Fusobacterium nucleatum, Actinobacillus  actinomycetemcomitans UWRE Prevolella
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Yinanaass uAlann mdsuuAiFenlAsandedtaluadtin ndunudiaulouss
L] ] o W [ - -il il - et el
ATTHITWIZARARIBE UNULATAUNIIADRA 1*!LhﬂﬁﬂI.'Nﬂ"l?l.ﬂﬂﬂﬂﬁ?ﬂﬁﬂ?ﬂﬂfuﬂﬂ{ﬁiﬂq
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TneilAduadmasduduuuy deulffiuam dnlupsute 3 Sunew (1 sauLlfiizen)

= -I J’ o i - “: Dy Sy o - 'P - wl
Tuananduedhwinessinauiiy 2 wih Aniuinlifeaniviniuvane seu Adus
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10. wintviles Aaw? 500 uirsams ldluliiatlunedund
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A 3 usmedureunisaianiue o ldgeiilisthuredund
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wudnansasanadsueifiuainsasnilandnisinonudindiu 234 — 2223 ulasnfuse
fadamTuarandasAnBiuAtiaudindu 5.06 - 85.22 lulamniuseiieffns

fnansasaRdueianals unssudeuueiide 4 wlia Ae  Porphyromonas
gingivalis, Tannerella forsythia, Treponema denticola WAL Prevotella intermedia Aat9g
Uiifemedwaragnld laeliadwefiuwunFunm 25 uiluniu luudssfiten usld
'l'ﬂnua?mww:ﬁwi-’uLfﬂu-uﬁﬁﬁﬂudﬂ:iﬁﬁ«ﬁﬁﬁmpﬁ'umwﬂnmm Ashimoto (Ashimoto
WaTAOLE, 1996) AeANs1aTt 2 “

iA

A15I9N 9 : u.ﬂm'lﬂnﬁ‘ﬁ?jimm1ﬁﬁﬂ§ﬁ?ﬂﬂwa§mﬁuﬁﬁnﬁ
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9 + ¥
£

weei -3 £ /1 -

‘ _\, ) AniranLs (Aue L)

Porphyromonas gmgfga’:'r;; 7 é '

AGG CAG CTT GECATAGTG €6 | 120- 1,132 (404)

ACT GTT AGC AAG TAG CGA Tc-.:rjfzj "
Tannerella forsythia i ——{‘— _,‘

GCG TATGIAACE TGC CCG CA il 1204 760 (641)

TGC TTC hﬁj GTC AGT TATACC T ;;:}
Treponema denticola) L4

TAA TAC CGA ATG TGC TCATTTACAT __ 193 - 508 (316)
TCA AAG AAG CAT TCC CTC TTCTTC TTA

Prevotella intermedia
TITGTT GBG GAG TAA AGC. GGG | 458 - 1,032/(575)
TCAACA TCTCTG TATCCTGCG T

¥ L3
-3 e - - =8
Aisuereadanuefieilianmamizdelufienfifinimis 4 aiia Ae
Porphyromonas gingivalis, Tannerella forsythia, Treponema denticola Wa: Prevotella
= - 5 Py P I o e
intermedia WiflufamuruiniludswuafiFualiaduaia (positive control) uarldviindu

. Ay L ;
{husmaurudie linudeuusiiis (negative control)
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n'l'i'ﬁ‘i":lﬂﬂ"ltgﬂuuﬁﬁﬁﬂ Porphyromonas gingivalis, Tannerella forsythia WaY

Treponema denticola Tatljigawadiuaisaanld
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) Y y ging
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wuniidsunasled (Macl,) 1,5 faatmad Aeandlslutisnalaladlnsaamn
0.2 HadlusadEulnifduenefnena 126 gila uazuuAfiFoiidueiuuuy
Wiuns 269 unfy

uwﬂﬂﬂwﬁhﬂw'lﬁnﬁumsmﬂhum 'lﬁlutnmqmﬂﬂ nrumeduiaragnld
Tnﬂmmqﬂmqﬁtmmn {uuna.Ldena!ure step) 'ﬂ 95 S4AIAMENA 2 uI¥ AN
Han 36 savaBgiuwndl 95 mmwmlﬂﬂ 30 U7 (denature step) §ruwail 60
asraidus 4 waft (primer aﬁmaling step) uaz gruunil 72 ssmaadas 1
Ui (primer extension” step) gﬁ_@mu 86 1aUuRa 'lﬁaiuqmuqﬁ 72 23A"

wadoa 2 ui L{qunmnuammﬁiﬁna! step)

e

nsagramLia uﬂﬁﬁl’%ﬁfﬂmﬁeﬂmmhiﬂﬁﬁ'ﬂﬁiﬁmmsagn'ﬁ

PP T T ' T A
Ufjfranefuwasagnid aAmiudeuuaiiise Prevotella intermedia HURBUAIY

*

uenduintae’ 1inms 50 lulasdms Mlseneusoninswefianizriede
wuRWiFe Prevatella “intefmedia mansiviindiu 1 WilasTuand wuntifounaanlss 15
fisaban? Anendlslutiopflaledlrsranm 0.2 Nadlusni pulniAiduiened
MALIAT.25 iR uRTUL AR BEREu e UL Fint25 witini

fvaesnanesiilinauaissine uda 1elurtesinljitewediaisagnid
Tmﬂﬁaﬁﬂﬁmuqﬂ@uu?n (initial denature step) ¥ 95 asANIAEEA 2 1T ATY
A9t 36 $AUABIRUMNT 94 BIANIATEEA 30 T4 (denature step) BUMH 55
83AIATEA 1 U (primer annealing step) WAY ROUNAH 72 BaALTaLTeA 1
u¥ (primer extension step) ey 36 sauuin 'Lﬁﬁ':":aqm'nqﬁ 72 83A"

wadua 2 uii uguuugiigatin (final step)
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Wiiued uasliatia Mann-Wiitney Utest ﬁﬂﬁqﬁﬁunwn?ﬁﬁmmuluﬂnﬂ Thun AauEn
T8258AMIBN {Prﬁbﬂ‘)gfdﬁptu;_— —_— ﬁ{'
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/ — " E&J“ﬂ
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AVINGR ' ‘- u.’eﬁy 4 0.918 0.846
ST |
(P value) RYRes / /N
,3_;.;;’: 2
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(ViafiA Mann-Whitney U-test lunsnasaumIAlUANFNI1RIAUARET8IAIN
i = i i o 4 :r |
ansaetennfissiitingi MesAuaudaderas 95 (P = 0.05)

- 1540/ Independent-sample ¢ -test TUNITNAGELNIAIIUULANANANGRETDY
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4 18 1 9.5
5 v 1 ™~ 9.1
6 Wil f = | 9.7
mdh (= A\
7 N — 1.7
8 T P 10.1
-‘Bi-l‘
9 wilja 5 'd»‘w‘;‘.i@” 8
=y I VoM Y5
10 Wi F e T 8.4
11 will il === 10.
N .» Vﬁﬂj:::j; “;ﬂ/\\“/ | 0.5
12 wily | 30 - 8.9
L?
13 wy | 51 9.6
14 e )| 46 8.5
15 uia | 69 19 8.7
16 P lwﬁﬂmn 87
17 | 1w 62 o 13 A ‘B4
-V Pa¥W ol ol EiE IR a¥Va¥YaVW,]
Avaas | | BV Y boa b losl d t’j e

=D



= s v [ = : 2 [ : ar
AN919N 19 : uanseaziBuadeysAmpdtiniinsetthalsmfvuddnauizeda

(NuAILIAN)
o _ .. | mefiReseen | mawdneey | szdunistiainiy
&R | AsuqRwYiTd . o
N [ nwden sovanUiiug | veseduozfiviug
itlan (feuaz) - -
(eaaz (Hafumg) CTRGIEE)
1 76.19 5208 /4 46 5.05
2 0479 | 6823 _3.6? 4.15
3 93.8 g6 42 \;:\;;15 3.85
4 86.98 /}!d@ \\ m 3.55
5 ' RN 4.74
6 9 l"l 4.'5.6—2:1 \’:{ag 3.4
7 sosy Jl [ "5 3,28 3.65
8 72.99 l' 3.41
9 91.07 4.04
10 82.29 3.33
11 85,56 3.13
12 ﬁa ‘ 5.94
#t -
13 97.92 5.04
14 88.27 : 317
s |0 e [T SR e d4e 503
16 100 3929 35 =49
a‘"&’ﬁ a ,ﬂ ﬂ NP0
1 7 16N GXs
AR 90.14 44.16 3.44 4.21

Ba



= =l i = : i L -IEH"I -
A5IaN 20 : uamsaziBuaiaysAmepdlinialnsedihelsafiuddnaudedy

i J - " [l ]
wazTlulsawmausiian 2 Frnuausseinimaludenldlin (ndqunaass)

i d ———y n'rs-ﬁti’ra-nﬁﬁn 'ﬁ'::uﬁmmr mﬁ'uiﬂs*ﬁnmw:
{INdaNn feaanUinus | weeeduanfiviun
fitlog (fenay)
: (Gouaz) (Hadng) (HaRAT)
1 83.33 57 3.83 4.09
2 94.74 25.44 88 35
3 88.24 54
4 4.33
5 4.04
B 3.36
7 3.45
8 451
9 4.47
- 10 495
11 5.42
12 3.86
13 4,52
14 3.9
15 | 351
‘IE - 100 2407 2315 Q/3.94
| SRR
Anadt 90.13 40.82 351 4.26
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A9ai 21 : uananeasBandayarmeeatin fefung) Weunisfiiufmethapmy

L
sdunidradalra iiuddnauess (nguauns)
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. faamdanung faaanLfiiug
fmun
dhe || CA : PD x CAL x
PD | PD CAL
1 22222 ( 2 422222 8,10,10,10 { 9.4 [ 9,9,10,1013 | 10.2
2 10,7,7,6,10 8
3 66655 | 56
4 8,16,10,75 | 9.2
5 88574 | 64
6 66646 | 56
7 67776 | 66
8 69868 | 74
9 8812118 | 94
10 86776 | 68
11 . 18576 | 74
12 | 222221 2 [23222 | 2 9978 |82 129111010 | 104
13 | 22222 | 222224 | 24 | 67666 |62| 77676 | 66
14 | 2220 "‘Itq Hﬂﬂﬂ‘ |eﬁjﬂﬂj4 6,7.7.6,8 6.8
15 | 21222 |18 42435 36 | 991089 | 9 [012.12,11.10.13 | 116
RT3 3V | BT EJeA [\ Bhonr |
17 9] 22222 | 2 | 22262 | 28 | 109988 | 88| 13913810 | 106
FrLaaY 1.8 2.46 7.1 7.99

WaNEWMA : PD (probing depth) uuieiie Auantesseaidanviiasasaniiiug
CAL (clinical attachment level) w804 sEAUMSHAINTz 1898t s iU

_ a -
X WMHME0Y ATvaRY




o 4 . o oam @ ' = '
1514 22 I.Lﬂmﬂﬂﬁzlﬁﬂﬁimﬂﬁﬁ“ﬂﬁﬁuﬂ (Hafwung) 'lum']LL“UQﬁLnUHQﬂHqQﬁTqU
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A H H v
qavvddreffnlsafiudaniauGel ussdulzawmauaiiah 2 nasuaussduima

Tudealslia (nduneasa)

o d fpamdeming $RIANLTYIUA
f1AUN
L S E L PD x CAL x
PD CAL PD CAL
1 | 22222 | 21382222 22| 78967 |74| 781067 | 7.6
2 | 22222| 2132422 | 26 | 76654 |56| 96657 6.6
3 | 22222 |2 | 222251 26 | 68769 |72| 611879 | 82
4 | 22222 |2 (22222 2 | 48877 |68| 411888 | 78
5 | 11211 | 12 [14223 | 18 | a12775 | 7| 413777 | 76
6 | 1122111442221 | 164 65676 | 6 6.6.6.9.6 6.6
7 | 22211 |16/ 33322 2.31 56557 56| 66557 5.8
8 | 22222 2 | 28333 | 28 | 67556 |58| 69558 | 66
9 | 22223 |22|23223| 24 | 55576 |56| 55576 5.6
10 | 2222212 (532221 28| 67888 |74| 77888 76
1 | 22222 2 | 22243 | 26 | 67788 |72| 6771011 | 82
12 | 22222 | 2 | 22222 | 2 | 66677 |64| 77877 7.2
13| 2,2222)729 /19312227122 | 88871011862 | 988910 | 88
14 | 223322423442 3 | 56555 |52, 56555 5.2
150, /212,223 [\2.2 | 42,223 | 26/| 56655 -|54 |\ 66655 5.6
16 22132 2 22,143 2.4 99696 7.8 10,11,9.6,6 8.4
17 | 22232 |22 44235 | 36 | 96755 |64| 106755 | 66
Aadt 1.9 2.46 6.5 7.06

WaNEWA ; PD (probing depth) wineie ASMNENT8TBARBNYTBIBIRNTTUG

CAL (clinical attachment leve!) wunada sedunstanizandadaas iiud

- &, =
X WUEOT ATLARY




] ; = o = B -
13199 23 : MBaEANHLTRULATEE 4 TlialuiewdannfaestiilonTsa i

L
gniauiEefs (nquALAN)

AT | Porphyromonas gingivalis | Tanneretia forsythia | Treponema denticols | Prevotelta intermedia
Htloe
1 1 1 1 1
2 1 0 0
3 1. 1 1
4 0 0
5 0 0
6 \ 1 1
7 = 1 0
8 r‘ﬁ‘t;-‘:’ \ 0 0
9 e o) \ 0 0
10 0 P e \ 0 0
1 0 *-?:;;-:’ 0 0
> =S 0
)

13 ' 0
14 0 ‘ 0 0
15 10, 0 I 0
s NOYUURNHURNAT | o
17 0 o PR s O

AN AL TFA VI VEET TR T2
Ay 47 35 47 18

wieug : 0 wnefa Livudawuaiice

" Py ol
1 MO WULTBULANLTE



=5 = 5 - =l X . oal ' i
NI 4 USRI UAEUBTIENTIBWUAYITE Porphyromonas gingivalis “'ﬁUlu’i‘ﬂﬂlﬁﬁlﬂﬂ

UnAvasdinlalsmiiuddniauiFed (nqumaauan)

WO I.I-Ellllf onis Wi S0RITon

& 7 ] 10

10417
1990 19 : UAMIRIATLALHENWLINERULATT Porphyromonas gingivalis

1849 20 : uamIFn AT welinudawuanGe Porphyromonas gingivalis

ngUwudewuANEY Porphyromonas gingivalis WisawRanunAaegilonlsemfviue

anauEe e MU, 2,35, 712,43, 15
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N 5 UARLDUADWRIRIARULANTY Tannerella forsythia vivuluiaavlannfiaa

gilanlsammiudsniauizeds (nguALAY)

77, {641 bp) Healthy sites/Chronic periodontiits DNA solution 100 ul. DNA template 25 ng. Loading 18 ul.

] 2

WHELNA,

4997 1 : UAMUOURIBIBN AT (ladder i DNA marker) 100 fius

da4ft 2— 18 : uARILOLA DR ESILAREY Tarherella forsythia 1ﬂ¢§1ﬂﬁﬂﬁﬁﬁuﬁ 10917
'ﬁm?'; 19: us ﬁ\!ET’Jﬂ'JUF]ELﬂﬂﬁUL{ﬂulrﬂﬁﬁ‘ﬂ fannerella forsythia

1849 20 : uansRaAduAEie BinudswIANGY Tannerella forsythia

'y A
NFUNLITBWUATIFE Tannerella forsythia WdeananUnArestjilelsmfimiuddniauized

A1AUN 1,2, 3,12, 13, 17



91

T 6 ¢ LARILOUAELIETRIEaULATGY Treponema denticola Mwulusaslidanyng
.

b o e o ] ;
seatihalsmmiudenauizeda (nquATLAN)

Td. (318 bpl Healthy siles/Chronio periodontitis DMA solution 100 ul. DNA template 256 ng. Loading 16 ul.

8 10 ] 12 13-4 ; {1 ] +Td. - Td

WA |

'ﬁﬂd‘ﬁ 1: LL'FJ?N%.'-.HUatfﬁ‘um:.‘lfﬂﬁ‘j’lu {ladder ‘lﬁﬂ DA marker) 100 th'l_l‘..‘i

1897 2 - 18 : uamOUABUIBAENEsLLANEE Treponema denticola 1B TBAIALN 1

".!NI 17

1
= o il

4947 19 : un mﬁ’:mUﬁmnﬁHUﬁﬁLLUﬁ Wit Treponema denticola

4847 20 : wamesaAuANe binudauuaiiGe Treponema denticola

.ql' ol il ) i il w [T &
angUnuieuuriiGe-Treponema-denticola, WisinitaninAsastilnlsmviusaniay

} 1 i
= e |
1
&

a51a1AuN 1,3, 6. 7, 13-15,716, 17
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NINN 7 : LasLouREuIeTeadsuUANEe Prevotella intermedia Wy lusaanidaning

i W -EI" L i %
waaihalsm/miussniauizess (nauAILAN)

Fr. (575 bp) Healthy sites/Chronmic periodontitis DMA solution 100 ul. DNA template 25 ng. Loading 18 ul,

L 12 13 4

WHELUR

Foa¥ 1 : uaRWOUAEENIRT§ I (ladder Mia DNA marker) 100 AluA

4837 2 - 18 * LARILDUAIDUIRTREaUUANGE Prevotella intermedia ‘u'ﬂd@ihtfﬂ'ﬁ Fui 1

=k

117
q8a7 19 : uamIAIPILAMLEWKTBULANGE Prevalelia intermedia

A o TR _
4840 20 : uamAapTLAITie binudauuAniEY Prevotelia intermedia

angUnuFaupRiGu-Prevotella intermedia Wiawuisnrnivasgianlsefiiudenay

|

FaFIa1AUN 1, 23,6



- o ai al - a8 a i “
A5 24 : SpuRaNENUTaULATEe 4 e Tusauwdantnfvesditlaelsn Siud

-ﬂ" wr i i IP i
snavizafuazitlulsanmnuiion 2 Mrouanszinimalilia (ndumean)

QAL | Pormhyromonas gingivalls | Tanneretla forsythia | Treponema denticola | Prevotell intermedia
titlag
1 0 1 0 1
2 0 0 0
3 1 1 0
4 D — 0
NP7/, NI
B ;
8 of £ I 0
9 0
10 1
11 0
12 0
13 X 1
14 1
15 oo, | R 0
1& pTIUGH I
17 1 o 0 a | s O
9 LaBINHEE
Ansafiay 76 53 82 24
waneng : 0 e linudewuatice

1 e wudewuATi Gy
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o - " o =l , - E
JINN 8 WARILOUAEUET BRI T BRLAYILTE Pn.rphymmﬂnas gingivalis ﬂwU.LHT'E\:Ik“Qﬁﬂ

o -1

UnAresdiholzaiiuddnauFafuaniiulzannvauniion 2 irsuanszdudinialu

RerlAlid (ndunanel)

UHELNA

1847 1 : UARIUWOUABWIENATES ladder 438 DNA marker) 100 Aiua

1847 2 - 18 : uAMIUNUALEMEBABTALLANITE Porphyromonas gingivalis 18381a8818L
al .

n10317

o a - - =i =i p——

189 19 : LAAIAIATUAHINENLLTBULANLIE Porphyromaonas gingivalis

f4% 20 : uansaALANILe WinudeuuARE Porphyromonas gingivalis

d‘ = E | - ¥ -
angUnwuideiuafiGe Porphyromonas gingivatis ssamisninfvaséilonlsaivius
angniveiiavinlsmummoaysiing 2hecuarrsdmaludestibinddun 3, 4, 5,

6,7, W0, 11, 12,13, 14, 15, 16, 1/



ne

]

P - 'y =l - 1 - o=
AN 9 : LARLOUAIEUIETRATBWLANGE Tannerella forsythia Iy lusasviaminiees

fthelsmvussniauitefauaniulsanwuriiah 2 iruaussitinmaludenlAlin

(NGUVIARDA)

TE1531 bpl Healthy sieaiChronic pelodontitis and Ciabetas Mellitus. DNA soluion 100 ul DNA template 25 ng. Loading 16 wl

WHIELUA :
faah 1 : UARUOUALBANNASEIM (ladder WIHIDNA marker) 100 Alua

1a3¥ 2 - 18 : uAMUOURIBURIBITOLATIEY Tannerelia forsythia 18IENInBAALY 1 0417

1897 19 : uasssamuANENUTBLUANGE Tannerella forsythia

| - - " " . d .

1890 20 : URAIATALAN s ldwumanuAnE Tannerelia forsythia

angiwudeuueiiGe Tannerellaforsythia wisawdanuUnReastitlanlemfiiuddniavizes
@ a ol | w - 1M el 8| we

wanthulsarnnaumian 2 mﬁwﬂuf:ﬂummﬁlmﬂﬂﬂlﬂlummmu'ﬁ 1,4,5,6, 10, 15,

14, 15, 16
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1 L §
= = = = o - 1 <4 =
N 10 uaamLduAlaveTI8alLANLTtl Treponema denticola TIT‘IUIHTEIQLHQ‘EIH'JJHFI

o v o o @ o . . o = %
st lsmiiussniauireiauaatiulraivoustion 2 neuauszautiimaluifenls

LA (ngunaaes)

HN"I'EIL“F! ;

qa4 1 (@AUOUABUIBNNATEIN (ladder WiR DNA marker) 100 U8

4097 2 - 18 - LAALOLAE LIS TETBULIATITE Treponema denticola mﬂqﬁ;ﬂauﬁ'\ﬁuﬁ 1
ﬁﬂ1ﬁ

4847 19 : uama ﬁﬁﬂﬁUﬂll;ﬂﬂﬂHL—'ﬁtﬂlmﬁﬁﬁH Treponema.denticola

. . 9
4899 20 :uamFaATIANEIalinuTaLLANGY Treponenta denticola

angUnudeuriiGy Treponema denticola WisavantinAvastielsm/iiusdniay
Fefuaziulsawamanuaiion 2 fadugussiuinaia lwdealalinaiaun 3. 4.5,6, 7, 9,

10, 11,12, 13, 14715,16, 17
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§ 15 i
NN 11 UWARILOLREUIBIRITALUANTY Prevotelia intermedia Finuludaawidaning

4 cl: J\v a - = o o - e a4 yu
‘]J'ENIE’JTFJ TR ﬁ‘ﬂu’a‘l'ﬂﬂLﬂ‘IJlﬁri‘dI.Lﬁ:Lﬂ’sﬁ?ﬂLUW']’m‘ﬁuﬁﬂ 2 "I"'Iﬂ"n]ﬁl]ﬁ':ﬂ']_lu"lﬂ‘l"ﬁﬁiul.ﬂﬂﬂ LA

LR (nfunAaeq)

'Hl.l"f!ll.'l-!h"l' ¥

"E'J"ENﬁ y B LLﬁIiNLLE'I'I.JEL‘aULﬂJJ"IFIi‘E"IH {ladder H?‘ﬁ DNA marker) 100 Eﬁjmﬁ

j el = = - ol ; 5 o o a oal
HEIN 2 — 18 : UARILOLA IR UIERSTRUUANIGE Prevalella intermedia 'E'E]«!Ql]']ﬂﬂﬂﬁm'r’l 103
17

| i - ' o

1847 19 : UWARIAT ATUAHIHENULTBULIANLTY Prevotella infermedia

4947 20 : uassAapUANalinudauLANEY Prevotella intermedia

IngUwuEaLLANGY Prevotella infermedia-luseaniiaminAuaetilaalsm iviuddniay

ﬂ“ = o - J ﬂ. [ "1-. -1 i L4 L5 d‘
Fefauaniulsanuiausiiod 2 naupusssuinenaludealalifadus 1, 10, 13, 14



J‘r = ] b L3 1 bt L3
ST 25 - auEanswuFauLeiie 4 sie Wuesdniiiudresdlaa ey i

- ; - J
ANALLTET {ﬂﬁllﬂ'ill AH)

fnguf | Pomnromonss gingials | Tannerels fosytis | Treponema dentcols | Prevoteta intrmedia
Etlog
1 1 1 1 1
2 I 1/ 1
4 i —_— 1
5 7/ NS !
; 2B NNE !
? /8= 4 \\Y *
8 II % ‘N 1
9 .7@ \\ 1 1
10 : 1
11 1
i O\ 1
13 7 7‘ 0
14 —E !’H 1
15 oo, | o 1
° [NONUTRNAYIMI]
17 1 o 1 a | v

A TN T VA R Ere
Ansadinz 100 100 100 94

il 0 J ol
WHIBWWRA - 0 wuneda hinudewuaiie

] J il
1 MHIE0I WULTEUWLANLTE



NN 12 © LEALNLRIEIR ST BLLATIEE Porphyromonas gingivalis it TuiaafmBEiua

o

[
gatthalrpfiviudanauized (nguAILAN)

P {404 bp) Disease sites/Chronic periodontitis  DNA solution 200 ul. DNA template 25 ng. Loading 16 ul.

P - - = A T 11

e S ot W # A e b oy (e e W —" — ——

WHELVA :
484971 1 : uARILDUALBWIBNIRTFIM (lacder Wisa DNA marker) 100 Fuud

i -i ol = -I" =l el . ; . O 4 e
48471 2 - 18 : WARILNLAEWETEITDUUANITY Porphyromonas gingivalis 1895 UIERNAL
n10917

4841 19 : UARIAIRALANIENUAIBLLANIIY Porphyromanas gingivalis

i ] L
4871 20 : uamasAAallinuTauuANiEY Porhyromonas gingivalis

snstnudewuaiiiie Paphyromionas, gingivalis WiesanmfEviudansiianlsmiiiug

sniauizeimnau
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A 13 © uannuREweIERuLATEY Tannerella forsythia fiwuluseadniiviue

waaftlhelsmiiviussniauiseds (nquAIuAy)

Tf {641 bp) Disease sites/Chronic periodontitis DMNA solution 200 ul. DNA template 25 ng. Loading 18 ul.

Z (] 4 E 3 : il 1 12 i i E B 17 +T¥ i

WHIENA
daafi 1 - uﬂmLmuﬁLﬁmmnmjw (ladder 39 DNA marker) 100 AlLa

a7 2 - 18 : usmuovF Etkavasdauriite Tanherela forsythia asafjilopfndii 1 fa 17
daft 19 : usmasaAL ﬁuLﬂﬂﬂuﬁ‘émmﬁﬁ"ﬂ Tannerella forsythia

;3

1247 20 : uasAIUARHEliNUTBULATGY Tannerelia forsythia

[NgUNLTRLUATIEY Tannerella forsythia lufasdmBiunesfitonlsmiiuddniauizad

NNAY
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- e .:l" o o i y = w T
NN 14 0 LaeLDLAEUEI8ITeWLANTY Treponema denticola Wmulusasaniivius

] s L rll. v i
wathalsamiuddnauizads (nduadunn)

Td. (318 bhp) Disease sites/Chronic perindontitis DNA solution 200 ul. DNA template 25 ng. Loading 16 ul,

27T : 2 : 7 5 R | S R |- R A T

"r"iI»J"’I'EII.'Ir‘“ﬁfl| :

1999 1 : usmuoUAELLNATEIY (lacider ¥ia DNA marker) 100 fiuua

ol .

18497 2 - 18 : uUAPILOUAISUBTDIERIIATIBY Treponema denticola TaEitlatidALR 1 D 17
=l . - i -
1890 19 uarFnALANHENLIETRLLATGY Treponema denticola

y ¥ 1
i8ah 20 uaMIAIAUANIER lIWIIEALLANIEE Treponema denticola

db ol =l ; . § wl &, T | | LR k.
sangUnuEBWLANTE Treponema denticola Tuseatnysviusuaithelsaiiudsniay

(Fafmnay
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AN 15 © LARUOLUAEUIETRITRUUANEY Prevotella intermedia My lusaaanliviud

# A - L d" e i
yaatthelsmiiiuddniauizei (nduAuAy)

F1. (970 bp) Disease sites/Chronde Periodontitis DNA solution 200 ul. DNA 1omplate 25 ng. Loading 186 ul.

F E P T -

WHIELWA -

1847 1 UAMLOUAEUBNIATI N (ladder M5a DNA marker) 100 Fliua

1847 2 - 18 : UAMINILAIBNIOIEITRUUANGE Prevotella intermedia ¥aafiladndLdi 1
0417

i = - - JI i ; .

TEIY 19 WARIAY ATUALLAWLIITBULANLTE Prevotella intermedia

- . i : -
1849 20 : uamsapduANdalinudawuAniEe Prevotelia infermedia

'd‘- x " i L L L - i A J -
angUnTRuLATGY Prevotélla intermedia Tufasantivuivastonlsmmiusaniauiiesy

NeuynAuanURaaIAun 13
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J‘ =i = ] [ ] a0
Meft 26 : eaEanInUdeLATGY 4 1in lufsdniiudrecilhalsniiud

- - ™ | . o . .
sniauFefauasiiulsawmauatinh 2 iruanszaunaaludenlahia (ndumaaes)

ﬁqﬁufq Poiphyromonas gingivalis | Tannerela forsythia Treponema denticola Prevolelia fntermedia
iyl
1

2
3
4
S
6

7

8

9

10

1"

12
13

14

15
16
17

Fnsatias 100 100 100 65

r
waneme : 0 e inudsuuaiGy

=X J al
T WHIE0Y WUVTBLUAVILTE
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ANN 16 - uARMOURELeIBITRUWLATIEY Porphyromonas gingivalis iwulusesdnzyiue
i

ir & - e 'y L .y ﬂl. H. & i
saaffithelsmBviussnauiefaeaiiulsaumaustinn 2 incuauszAuimalui@assls

LA (nqummagq)

Fp (40 bp | Ciseass e Cheonic titis and Cizbates malimee DA s0kstion 200 Ul DMA termplate 25 Ng. loading 15 ul

e oo @ S TG B gy 00w o e e LIS S WD W=

MANENA :

aai 1 : LmﬂqLLnuﬁLﬁuLﬂmmﬁm (ladder W78 DNA marker) 100 AVUA

1097 2 18 : LAMILOUALTUID TR DLUATIEY Porphyromonas gingivalis 18fladnau
fi1de17

4997 19 : LLﬁﬁdﬁﬁﬂ'ﬁﬂﬂmﬂﬂﬂﬂﬁrﬁLMﬂﬁﬁﬂ Porphyromorias gingivalis

. i o
48491 20 : uamIAIAILIANNE IWUEBULIANISY Porphyromonas gingivalis

ngUwuEREURTGE Poroyrombnias dingivaiis Mdasaniiingdveglanlsa i

- -ql = o fad HI n'd‘ - .‘I' -1 ol
anuiFaiuantiulzauimaetioh 2 Hrrurseauimaluaealdlingnau
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=2 - = ; il =l . | i o -
NN 17 ¢ LARLOUAEuIe 18T BUWLATITE Tannerelia forsythia iwulusasanifimiusaes
filalrmAiudgnauFaioaussdlzamausiio 2 irsuaussautima udenalilin

(NAUNAADY)

TF.1641 bp) Dissass sites/Chronke perdodontite snd Dishatss mallitoy DHA solution 200 ul. DNA Template 25 ng. Loading 16 ul

Iaddsr 1 2 3 4 E @ r Y 13 14 18 18
100 bp

—

VHIELUA :

Faa% 1 : usRALOUAEWIENRITIU (ladder WTR DNA marker) 100 Auua

y - . = & ﬂl' o . | T a g -
48490 2 — 18 : UAAILLOLALBUIBTIBUTBULANITE Tannerella forsythia 'Il'ml:gli'}ﬂﬂ’ﬁmm 10817

y - . i o -
T8I 19 : LARIAAATUAN WeawLmewLeARNEY Tannerella forsythia

e . a 4 W oy - =l i ' .
4847 20 : uaraAAuAMEa inuEaWUANGY Tannerella forsythia

¥ ,_.
sngUvuidauupiiGe Tannérella forsythia Winsdntiiussasitlalsmiuddniauizedy

” - ML} . <l [y oy
uwazidlulsmumiemstioh 2 RacnaussAulamaluaealabianoeu
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i & 1 ; - S
NINN 18 : LAMILOL AL TR TR LLATIE lreponema denticola nwulusaaanUHive
» i ¥ i
vaafitnlsmiiuddnavizefusziiulsaimusiian 2 imuaurzauimaluiden i

hid (nduneas)

R e e e Db el Jpeine Snais e Y

“N'\ﬂl“ﬁ! :

4837 1 : WAAADURLBUIBNARITIU lladder Y8 DNA marker) 100 Alua

1837 2 - 18 : uARILOLAEWRIBITBULATIGEE Treponema denticola 1831laef1ALN 1
0417

o - { o o

fa3h 19 : uanAIAIUANINENWLTaULANITY Treponema denticola

i i o
4837 20 : uaeFIAIURNA IWLIERWLANGY Treponema denticola

ngUnuTelupiGe Tréporemd denticols MiasEnimiidyaeditalsmivddniay
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