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KONU 72

Porphyromonas
(P. gingivalis)
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Mikrobiyoloji. Konu 72. Sa:633- *e CHU\D\@HYLSQNDUD

SINIFLANDIRMA:

1994'te Bacteroideceae Uyelerinin 16S ribozomal protein Unitelerindeki baz
VDODP@D EDNI DN Porphyromonas genusu Bacteroideceae DU IoHUL@HQ DUFDD -

« \ HGHQ IEDBWD\WUOEIU JHQXV KDOQHIHWIE I\ Bacteroides levii, B. macacae ve B.

forsythus isimli bakteriler Porphyromonas uyeleri ile benzer biyokimyasal Ozellikler
J| WMUPHMH D:PHQ ED] VOWmP DVO DUINO RGX+X 10lQ Porpjyromonas genusuna dahil
HA® HP WWLWBuU genusun en bilinen dyeleri: P. asaccharolytica, P. gingivalis, P.
endodontalis, P. circumdentaria ve P. salivosa’GOU HUL MOQ Porphyromonas lyeleri ya
IQDQED KDVWEIO\DSPD] YH\D NIQN [QHPL DG .HGL NPHN NMIXDUYH UDNX GLHW
ROX+X3Q IDUEPorphyromonas WU HOGHSP [0\ DNDW EQDIED KloELIM. QVDQ D=
IORUG@YD WVSIW HGP HP UWLWQVDQ B IRVMO@ EXGQDEIOR YH KDWEA@N \ DSDELEY
Porphyromonas@u) RUIM| JHANBIUL NI REP X RE DOWEOU %X D+PHQ IQVDQ SDWRMQL
olan iki tane P. gingivalis VXiX NDBOD] REPVX]GXUMNLWH G4 NDWBD] RGP OX ROMOQD
UD+PH@VQ SDWRARED\ DQ K\ YDQN NHQLP. gingivalis VXUXWVINHAPIWIWLU

( QL LELIABIQ SHIRGRQWMCEDWHQ VXUWDLP. gingivalis ATCC 33277, P. gingivalis 17A3
ve P. gingivalis : WU 7%XQOBDQ $ VXX G D EIWUED\ DQOSHIRGRQWMOEQ :
VH GH\ IH BULQVDQORURGRMAQGHQ HeH HAPW WRNOQDON J» Q P+ ] H NOEDU
VDIOQP GWOL WFD: 3+  + * + * $ +: ' -5 RB 46D-1 ve 381
VXWmUO GD EIHU SHUBRQUOSDWWMQGLU @B JHEP IN'1$ VHND QVOWDWVSIWHA® L]
ROSWB@EDWW/XG RDUDN VIRP DNBGOU

Porphyromonas YH EDuNI:ED]OBactermdesler uredikleri besiyerinde siyah renkli
SUPHQVHEHQY HU ELRIDAGH \ DSDELIABU <DNQ\MIhIere kadar “siyah pigmentli Bacteroides*
VEOIIIDPD\OPorphyromonasﬂDDldIQ D QCHGHE. FUMDIOP D RODN NDEOHAD RIGX $UINEX
Je QEl EI0 RY] NL EX MADP D Bacteroides®UIolQ \ HWHULQRAMMBGFLGHIGLU dN EX
SUPHQNWL\DK R®D\DELKJ #H VHO\RUXPD DONRODUDNN.UHBV ®@RPOYD NDKBIQL
\HIBW. NRX VROUWHQNBUGH RBIJ$VOQ EHNBIQGEL JEL PHAID GHIO SWRKHP LQ
\ DSWQGD ElU POBEHAU 6 A DK SLPHQA DSPO IoLQ BVL\HWL aHUL@H DWH D BYuDQ NDQO
EXGQPD\D -10 giin kadar uzun bir siire inkube edilmesi zorunludur.

$\ WD KHKDQIL ELEDNWHUWUKQIL EIU JDPDQED VA DK SIPHQW NBD\ DQ JHQL
VWDQVEN RQ IOHEIU EDIND EDNMUIGHQ HACHEQUYH D GHBM RQ \ROXEL P HYFXWML\DK
SUPHQW DSCE® H \HWQH-IQL M\EHGEr. Eski terminolojiye go6re siyah pigmentli
Bacteroides terimi ile kastedilen bakteriler (Bacteroides levii, B. macacae, Porphyromonas
asaccharolytica, P.gingivalis ve P. endodontalis, Prevotella corporis, P. loeschii, P. denticola, P.
melaninogenica, P. nigrescens YH G=HBIULDOVOGD EHOJQ ELU '1$ KRP RBMIL EXGQPD] %X
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VHESOH DNWODK SIPHQW@IDCDHURELEDVMO WHRIL NXBR® DN YH EX VA DK SIP HQW
[JHO®L GHQWNDVRGED NI ULRDUDNDEXCHA® HP HNMGLU

(¢ g=(le. 15

Porphyromonas genusunD DIW BNMUBIU* UDP QUDW DQDHBRS KDUHNNL ED]GmD
AD-0OQ! GUE i NRNREDVIOED] GmdXoO MUXYDUDN VROQDQ oRP DNODKD@GHAU %DUVDNI GO
JHQLWDOR YH B¢ I@UD®ED \HU DU 6ORND NDSDOBRUIDQ HBIUIERR VIQ LW
DSDQAMW GG YH GIUHWIQHNL\RQOBEDQ [RGBl HALIABU EDNWHURL \ RMOD HGRNDEW
sebebi olabilirler. Porphyromonas gingivalis HVNL DB Bacteroides gingivalis) EX KDABGODDQ
HQ VON RUXRX WAH@Q EDNWHULGLU

PorphyromonasfOOE» \ « NEIUNIP OSroteinleri degrade ederek enerji temin eder. Bu
sebeple asakkarolitik Bacteroides V@QIQD JUHU 9X@ WD+PHQ loGUQGH NDURKIG DD
N>@QRDQOOED YDUG hUHANBUL RUWDPR: \MCDW  IRUPDRSDAR IRVIDWD] N-acetyl-B-
glucosaminidase, proteazlar, H, ve CO, salarlar. Eh potansiyelinin - P9 &Q GusN
ROX-XQED GKD ERO UHUOWWY ; YHKHPIQKHP +UHPHOHLKIP GH YLXOQWDWUGD UMD
3253+ <52021%6* d*z9%$/06

025)2/2 -29( "W2<$10%g=(lo. | (50

Hareketsiz, sporsuz ve anaeroptur. Boyu 0.5 nm ile 1.5 nP DUD&@GD ROXS
NRNRBMOJ|Us @ P+ QGIGLU UBDWYH D GIHW R+X VOYOWHUL@H \WN WHEXIDQ
NDSV® YH BLFIULQG® DUNDE: \ « NO-NWKYD NRILQEPLL YA D NRNEDWL.MIsPHOHWD @GH
J| U-OHIQJ $QHUBRDWD WP DPO JIEL* UDP SRMW ER DQPD. D H-HB L YDUBD @FDN * UDP
QHIDWMY CHNO -1).

Hiicre morfolojisi besiyerinin hemin (ferriprotoporphyrin 1X) NRVDQVIM RQXQD \BD
ED-@OU +HB EXGQPD DQ EHW HULGIRYRG NRN J UQP. QGHAU IIP EUDDWDEXORP D]
YH HNVWUDBH®H] IN\ORUPDWRQX J| UOU H| IN O* UDP ROXK] ER DQDY %M \HUQGH
0.5 m} PO\H NDBU KHRQ EXOYGX+XAED P X XQOXQGED GROXQ oRPDDU UHDQB
J| UQU IP EUDDDEXOFKUYH oHYUHMCH YH| IN O-UHWPH] %HMHULQH ng/ml ‘den daha
fazla hemin ilavH\LeUHPH\ LYH SDWRGMAL DUWOU OUHNO  -2).

2 UDQLPDGDQ LY |RGI HAOBBIUGH JHQL YH WLSH Jp OEIU NDSV-@HULXEQXU
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d ER DVOOHER DQIY gOHBQISDVDMIDGD EX NSV ONDE RYU
‘?"_ ' = .t = o
T v 7 .
’I- LY . .I‘ - : 2 |
- : \
-3 ™ - -
-~ < Ny g |
=
- - - Jf -
\.../ - ~ e (
—/:J ] ~ E e
/ )
i " , F

gri renkli pigment yaparlar. 'DK D VRQUD EX UHR VLDKDI@ solda). PYG buyyon icerisinde 6 giinlik saf
kultirden Gram boyama immersiyon objektifinde 1000x. (6 D+®)

) RVRUDIS\GOn M. Cukurova Univ. 765 ) DN GML OINURERBMSEE

hl 7hsg =(I @/ (5o
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CDC anDHUB NOO®JIDU YDQNRMQ NDE@IDIDU YH %+, NDQODIDU %0 DJIDUYH
%NMFHEDNDQODJIDGD DDHBS NRUXDOBD -6 gunlilk inkiibasyondan sonra rer. Bu bakteri
bilhassa ilk izolasyonda hemin ve vit Ky JHUHM.QLU KD VR@BL $HVDOMBOOGD EX JHreklilik
GDKD D]GD +HP LQLQUPH LDUMBBFOHWMM. LW 4. GHQ D] OBD & RDW RGEDQ VRQD 3<*
EX\\ RQ YH D ] HQIQOHI® It 7+,2 EX\\ RQ IoHIMQH DVDIDDQOUERED «UHKEEIQL %XQODU
EX EDNMA L D VelHR KDMIOU WRNODPDNDPDFGODNX@D@Q EHW HUOHULGIKD X XQ
VeUH VWBRDN JHUHNVH BV \HUCH R URQED \D-V) VeW IOFH HAKS-70 derecede
dondurulabilir.

2 SWDO-UHPH &0 -37 derecelerdir. pH 7.3- DWVQED ®KD RO UHU JDU
kolonileri 1- PP oDS@E YH NRQMHNMY %siyeri uygunsa, 7-10.uncu giinde pigment
\DDWDU % SUPHQNO J QBUGE WVL\DK RPD\DEI@M) GOKD VRUDW.\DKOUDEIL %AA@HQ
VXIDU@ARroW ELLSL PHQN DSP D]

'g5(1d/ d@.

2 \MMEH HYNDGIBI GADW@W® 3HN oRN P. gingivalis tirleri anti-anaerobik
antibiyotiklere, penicillin+tb  ODNWDPD] KIEQW|UOHULQ&DWDED 7 HWDNIBUGE
doxycyclinefH GDKD GX\ DUDED) 2 UBPGD NDOL XP I\ RQX\ RND Doxycycline (3 nM) bakterinin
JLQBDIQ 5 HQIPLQ ROQOGD EBRNH HGHU Doxycycline konsantrasyonu 10 mivi
ROX-XQED ortamda kalsiyum bulunsa bile gingipain R tamamen bloke olur. Doxycycline’in
JLQIBDIQ . *]JHULCH HWM.\ RNXWYH\ D D]G® Minocycline YH G-HU MWUDR@UQ JLQLHIQOHU
Uzerine etkisi yoktur.

&HDKDWYH D NI LHIMQEH YH RED &QGED J» QBUFHDQ® NDEMDJO INRELRERM
ER DDUDYH NXUXGR GX DUBOW HWJEDzol (5 mg/ml), safra (% 0.1-0.5), jansiyen moru

EWRW MIIOL * UHPMLHQIHOHUWolistin (10 ng/ml), kanamicin (1000
my/ml)'e biitiin aminoglikozit ve kinolonlara direnclidir. +sFUH PHPEDQD- | HIQGHXxepCAB
JHQLWWUMYGDQ NREDQDQ iyon SRP SDOBURIGD) BXQDUDUDEEOIB! ELWGRN DQIP INURN DO
maddeyi (rifampin, puromycin ve ethidium bromide) KesFUHGB@D SRP SDM\ DUDN] DNOD Qi

P. gingivalis REUWUG+X H\WVIVH® Gl UYH] INe@UVD\ FML@H IDIRVMR]GDQ NRUWXELIQ)
$\ WD NRDNWDINRNOV \ DSOOQED EIU NDSV-OROXIBMDN DURVLN NELICHWANL RCDN
hiicrelerinden korunabilir.

P. gingivalis —JP O 8Q G U N NROWDQUWDV\RQDUB FKARKHLAH &+ X) igerisinde
EB «UMHEQU%D]O\ D]IDWDD J|UH KeFUHJ| YGHUQQ YH YH IN O  HD]IP DWAL D NMYMBLL
N>ORQOX) &+; GHQ Kb HWRHQPHANMAU 7DP DN/IH G (e N NFODQUWDV\RQ®
pg/ml) CHX ile muamele edilen bakteriler, membran gecirgenliNBIUL ER{X+X loLQ REBPD
daha fazla vezikul, tripsin benzeri proteazlar, alkaline phosphatase, ve N-acetyl-B-
glucosaminidase gibi enzimler salarlar. Fakat bu vezikillerinin ve enzimlerinin litik etkileri
Ee\eN| ©GHNDG ROU %) EX VHEFSOWB EX EDNMUL JHULQH &+; f@XQIBPDNVD
—J PO NEQDQVMMRQ®Q GBD \R:XQ NXOQFDOOYH VDGFH SURMNWLDPDADUOD
NXO QD (WY

Tetradecyl-4-ethyl-pyridinium chloride 7'3& E W GU® DPRQXP  EIOH#HIGLU
kimyasal kompozisyonu cetylypyridium chlorid gibidir. %X PDGEH &+; JIEL GR] ED® 00
olarak P. gingivalisin tremesini inhibe eder. Lipofilik etkisi sebebiyle Gram negatif bakteri
GXYDUO)G DIN GSRSROID INDUW DEDNDVO QED=-OTD N Ke FUH GXYDUEED \O MU YH VARSOIR IN
VODQD VHEHS ROU 7'(3&  GuUsN NRQVOANMW RQGD —J PO NXOQGEDOQD P.
gingivalisin hiicre gévdesinde ve vezikiillerindeki alkaline phosphatase DNALW Y DU@E N-
acetyl-B-glucosaminidase DNWIWKY.D]D G/ X DQWHSWWIIG! \MPDV KHEHQEDNWBLQH]IN-O
SRKMD]OUADRYROP « DUW DPDOM DNWYMBULD]IDA 9% VHESOH VBEH \«NVHN GR]@GD

I —3 PO YHSURMNWDP DoODUODDEDONIXQGXU



636

%X EDNWAA H\ DSCREKBIFHN QN RWIGX D@D W V@RILIQ 18&/6 1DWLRQCSRP LWH
for clinical Laboratory Standards GHH®IUL NXOQRD@OU X6WBQEDUWDDYUH DIDU
GBW RQ PHWGAOD GO IBONMMWOHDEOO@MQWLRN DYH HA® W1 P P NDO@<@GDN
%MUFHADNEOOIDWD  ° &)8 HNIP \DSGOU 4 (%90), CO, (%5), H, (%5) atmosferde 37
derecede en az 4 gun inkuEH HAM %XEDNMA IoLQ ( WWIOH DELRIN GX\ DUBBD
FISBR & DAL QKD W G HUEW Q DQUE L RUINBIULLLQ NDEXCHAO BLIOFIU PHRNWAY

0 ( 7$%2 /2=0 $6 ,

+HPIQ HQIIQ EHW\HWYXH «UHGLQB RUBP D SBSLRQNVYH EXWWDW LEL VMRVRAMN
DUBDU VDOBWIPIQ EXGQPD DQ EHMML\HUQGH IVH RODAD [P RQ XP VDODU $QFDMHU
EDNWM BRGHVOHBH QIDUNEDUDN #GELRUW D YDBUN NDSIN |RNDSURLYH D Ve NVIQIN DWWV
VOPD] de Q¢ PHWHERQPDVWO RURQKLEW IHUPIPNDRXQD GDDQPD] 'D KD oRN
DPIQROVL WHBUDGDM RQX B H@U WHB HGHU (Q HIMLINQD<CROMDN arginin, cystine, histidin,
serine, tryptophan JLEL DERDUWOHWMODD $\UGD KHPLQ RAEQPD DQ RUMP GD Kb
N>@QDPDG&Tsoleucine, leucine, methionine ve phenylalanine gibi aminoasitleri
hemin 1HQJIQ RWDPBG HU HUMD QD-ORDUDNWX@ODEID) P. gingivalis aminoasitlerden
EDUND HQHMND QD-ORODN KHPH JLE RQIRSHSIM DSWIOQN. 733 (Iron-Transporting Plasma
Proteins) OHQLGH NXDQD

P. gingivalis YH G=-HWKHPIQ JHHN/IGHQ EDNMURHZOHY UHPH GRHP GUQGH RUBY GD
KHP LQ ERGXNODU®QEDWDODNAMMMBIUL@UEDUDN JRQOOX DEBS RPDNEQ o®OS GID
aerotoleran hale gelmektedirler (bu 6zellik, Bacteroides distasonis’ te, P. gingivalis'ten daha
daha belirgindir).

$178 (1 <$PISI:

P. gingivalis, GEHU EMQ SDWWQ EDNMUOHEHNL 1 E EIU NBve OSROIDNNDM VDKLSWLU
Fakat P. gingivalis1.QNDSV+-OSROVDNNDUL@EHU* UDP QHIDW EDNMUIDHEBIQ HUD] IDUBI®
. DSV-®Q \DSWQEN. UHNHU oHINBH-IQGH 2-keto-3-deoxyoctulosonic acid ve heptose
EXGQPD] RQQ \HUH \D- DWBIULD ED—OG?ODUDBI-hydroxymyrlstlc acid bulunur,
@&SRNDNDULNIDS(V@DG@I %X PROHNG SIW $ \EDMGOEYH NXY YHWBRIUDQWAQGLU

YONMIQQ G GXYDUOQWO HENARIRB L YH NURPRWIIIN IQFHBP HBIWQGH ED]O
\DIDWUDJ| IH GEHU B @UOQPUH P DYIU SRWHILEDWIQ GHUD@MV/SIW HRU

YXQDUBQ ELQML N D -@0SGD HU IRIEU PHPE W@ ED-CED \ DSOQD
eser miktarda karbonhidrat ve daha az miktarda kloroformda ¢dzunebilen lipitler bulunur.
'@ GXYDUGNL K IUDNMRQ EDRMDLQDIWHIDM RXQX YH E| \GIFH IP P XQ KeFUHOHHIG
NRUPDVOQOWHE) HGHU

" OXYDUGQ HOGHEBIRQ INQALIUDM\RQ IVHE: \ N RIDQED QSBREDNDUWDELDWOQG
olup ¢cok az miktarda protein (41.5 kDa ) icerir. Bu fraksiyon porin Uzerinde bulunur,
EDNWMUQQ KHP DIO-WLORE |JH@-LQGEHQ VRUXRIGXU

WU GHUDQWAQL YH ND D+ QO«@D EWU IIPEUQQGLU X %PEUQQ SURNDL
VDIODHB GHH KD\YDQDUOD YHUGELQB KHPDJO-WIDRQ \DSPDNBGD NXYYHWW®L
IPXQRMHEY )LP EUORIQ P LQEM.WHNDQ\WWUOQI) UH )P $-I....FimA-9 RODUDN  ImdNILS
D OWVHAQ (Q CRANON RODQOBUXWKEX RDQ IIP EUWCIAU® )IP$ ' WiHWYHSLVIGEHN
ILELFDVWADWH HSIWO Ke FBHBICH WWQPD O YH LQWQQ DV RQX VD-ODUODLP $)lI
fimbrillinleri, periodontitis patogenezinden birebir sorumludur. Clnkt bu gurup fimbrillinler
VDDA EXGQ@DQ YH NRQDN WWXQPDVOQ W-ODQ 353 SURGQHrich protein) den
HM®BICP H OHU IPEU@ROHWKHS Y AlHMASItel hiicrelerinden IL-  VDODQP DVOQQENGU

P. gingivalis \ XNDEDN. DQWAQBIUGQ EDIND \KIROSURM]@UVDOG®DUDN VHUX®X
|OG UeFe HWIQGHQ NRUXDEEHNWED $ WD GKD HUoRMyaluronidase, chondroitinase,
DNA-ase, RNA-ase, collagenase, mucopeptidase ve VMRWRMHQ]P VDA®DU
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P. gingivalis $7&& QO EDNMULJ| YGHYQGHQ HNVWUDHMBEIOHQ WDQHIDURO
SRKMD] WWSIW @@ IOWLU $  VXUXQ® : VXOXQ® LW | DINOSURMD] EXORXU
IXQDUGQ  VWDQHYQQ\ DS@DUDHE LIYOoRN\ DNRGDIYH JHOXV VALHMQGH RUWENWD\ YDQ
NINHQXUDUGDVH RWBODP D  W(H IDINOSBRWH WV SAHGE P\ gQVOQN NHQDVXIUDGD
EXGQ>S KD\ YDQ N|NHOLWOU®G EXGQPD DQ SRWH ODU VHBURND] \ DSO@QKHDJ

Bir proteaz hangi protein veya aminoasiti GIXD NRD\ S DWDO®UVD BURMD YH D
DPIQROVLMY WP LI IIDGH HGDU ¢QHHQ P. gingivalis SIRWE OBEDQ HY MWIQAN RODQODUO
cysteine  SURMDIDUGOWH EXQDUD gingipain DGOYHURL * IQILSDLQVP @ SURMD]|@U
HNVWUD®BHER]IP GIGU 3DRIHQHH IWWMMDNHGHIQHQ| GHP @ WIH JLQIL SDLEXO X

1. Lysine spesifik cystein proteinaz (gingipain K, Kgp): Bu madde, cystein GOQGD
OMH GH DUoDUELR) .RDN HULVWWEMBI@DoGD odi) KHPRIBEIQ KHPRSHLQ
haptoglobin ve transferrini parcalamaktan sorumludur. Fakat haptoglobin molekdlinin
\ DS¥QGD EXBQORb zincirleri izerine etkisizdir.

2. Arginine spesifik cystein proteinaz (gingipain R): Bu madde cystein GBHQGED
DUINQ G4 SmdDO\ DEIM) +HPDB®WDMRQ HWM D]GOW HUXPicerisindeki hemopexin ve
transferrini parcalar. Ortamda doxycycline (>3 n0  EXGQGX+XQED EX HWMN. NDER(U

P. gingivalis VXOXQXQ VRSO PDV@GD YD JIVWHER arginine
carboxypeptidase HQJP LJIQASDIQ 5 IOH ENW EXOX&X+X@D KD ID] @ DQIWENIr. Bu
PDGEHQAQ PROHN«OHDS{®D RHP HOKsFUHOIRBGH EXOYPDQ dN\R-karboksi-peptidaz enzimine
EHQJHUYH RUW GDNL PHWEO \IRQO@D NXYYH\V®@ NHQMQH ED-ODDN LDNWY RXU %X
VHESOEX DQWIQQ HWIM. NéDV+ UKGLU

3$72- (Lo 7(

Her bakteri gibi P. gingivalis1.Q 8 NF-DNWRDVWDIODSDEEHW. dlQ 1! QFH NRDN
GRNA D WWGEDELPHWL JHBNLU  RQDNW GUHW HSLWHOFBEGUCH 1P EUDOWD DOF@®® QH
tutunur ve hucrenin icerisine girer. Epitel hticrelerinin yizeylerinde bulunan 50 ve 40 kDa luk
2 pUWMQ EX IIP EUDDU lolQ UHVSWU J| UNLJ|Us U 9%%Q0BDAQ N D OXN BWHLR\QD
]DPDQGD HSLWHGREM_@Q NHURKD ED-@DQ BMHS\WJ+G U ' RD\ @O O® EX WXOWPD trypsin ile
ICDNMH HGIBEI®D) 6DOD NBOQPOKIGURMCDSDIVY «]H \ BIUHNRQDN VHGRNXOQD HSLWHOH
353 YH WDWHIH GH IIPEUDDWO WXQDEID) .RQD-D WWEP DVO B HQ HNVVIVHEOHU
YH]INe@HWUDEED HOGH RODEL %X WWQPD VHUXP ® YH GOHINR3=X VOYOWR ICKIEH
edilebilir. P. gingivalis genellikle Gram pozitif bir bakteri DOF@G¥OO® GULOHD \]H \ GUCH
WwWWEP DO WK HBU %X JH@N P. gingivalislQ H\REM NP GIQQ HUNOPQ@OROXIMNU
7XWGEP DVOQDUDEM HGHY EDNWMULJHQHTGNGI Streptococcus salivariustur veya adezinleri ile
tutunabilen Actinomyces viscosus gibLEIU EDUNDWP SR]IWHEDNWHULG

%X EDNWHOILQLRDR\GD KHP LQ EXQXDVOSDWRHMQWAL |HY NDDGH D\ﬁme H#o KHPIQ
icermeyen_besiyerinde uretilen P. gingivalis kultur stzuntulerinden (5 x 10° CFU) deney_
KD\ YDQDUOD NDVRIDQ IQMAMRQ IOHHIDGIQGH KD\ YDQOKD IOANO(DRXuWLX@PD] $\(p
deney 0.33 ng/ml hemin iceren besiyerinde (retilen P. gingivalis VXD QHANDWDQGENED
GHQH\ KD\ YDQOKD) W |®U +HRQ NRQVIRWUDRX m) P O H o®DEEDOQBEHQHN
KD\ YDQDUIOGDN. PRUWIBO  \ H o®IDU +HE) NRQVQVUDRX  -5.0 mJ P ODUD@GD
ROG-XQED PRUNOM G UYH EX GXWXP GD HQ X] XQ\ DUD DQGHQH KD\ YDQO@DN J-Q
\DUDDEDU +BXN.P. gingivalis GO@GDEDND Bacteroides WsUOHBLRQGOP INWIEDNWHUL
inokulasyon deneylerinin sonucu 6limle bitmez.
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Turbidite (540 nm) Hemin zengin ortamda
L Uretilse bile belirli  bir
KeFLH VDLQQ@ D@D

\L \DS@Q  IQANV RQODUB L
GHQH KD\ YDQOGED

T KDAB@  ROXUWM®P D]
Demekki P. gingivalisin
YUX@UOGR D ED-® O®
o P. gingivalis IQMNNRQOBU
IOH BAWBOQGEDID DQGHH
KD YDQDUQDOQ KIVWRBRM
incelemelerinde injeksiyon
bdlgesinde lokal
reaksiyonlar ve submukoz
Hemin pg/m [QOP D\ RQ VDKDODUO
: ' ' ' J]| UsOU@N-ODRQ G X
0 0,25 0,4 0.5 1 15 | DMEDA@ED  IQWNARQ
UHNLO2.2 Hemin konsantrasyonunun P. gingivalis Gremesine | bolgesinde lokal nekrozlar
etkisi. 6 OYEHW HIQGH |Coe BQ WEEIGW EXOQMOD EDNMU goriliur. Yiksek dozlarda
UHPHWL OHRR-URUDMID®  —J POEHQID]@ KHP LQ UHPHKL injeksiyon bolgesinde
DU PDPDN\GD NGO GNe ®HWL.  NDV

= 1 1

GRWXWXQED |GHP \DU @

ED+ GR\X QHNUR] OGIGHULGEHN®DQDU YH ORNIPODSVHBUJ|Us ®U 'HQ H KD\ YDQO KD
RRSOHULQGDUDEHBUQGH KHEDQL ELU SBBNN GH:LIPH UDW®QPDP O  [FDN
DNE-HUGE ORNWQLWDWX | GHP YH DOMROUNRDBY WHVSLWBHEL %X GHQH GIGH
EDNMUQQ « UMD GLR UMY D YLW,. [ OYH\L PRUMIMD. DU@P DNBGOU

+HP 1Q YDUNHEDNMAQ L RUW D PG SCEXWINDVAAIHNGRNXVX@D ,/ -6, IL-8, 1L-11
VOOQP DI DU YH 7 GQRWRIULIQ WAVINW 7 OHBUWVQEID BRSWMVQL DU GLiHW
|LELEFDVWO DOERID ED-ORDUDN VXS HGHU

$+ OJERIB=XQXQ GR:DOLOY HYWHNW RQDUOQGH KHPIQ QH GMLW,.
bulunur. Bu bakterinin patojenite kazanabilmesi icin 2 turli hemiQ NDQ:0 DG %IQAL
Camphylobacter, Veillonella ve Wolinella « \ HOHUDR GDWERIN D@DUEED NRPPHQVON.
Florada bulunabilecek Wolinella recta hemin sentezi yaparak P. gingivalislQ KHP LQ NID=0O
gorevini Ustlenir. P. gingivalisin ikinci hemin kayQ@+OIVH NRD=@ NKGM & .R QD-@
eritrositlerini parcalayarak hemin elde eder. Bunu yapabilmek icin ektraseliler vezikillerinin
loHWL GHNLOANHQ]IP GUQL N&RW

(.6 75%6(/h/(59(=@.h/ | (59

( \VWWBI©®OHUH INe @HOL DSOO

P. gingivalis konaktD KHP LQ WHP HGP HGEL GXUXRDU®G EHELGH KP LQ EX® DN
olQ \DNDIN - QP oDS@QE RYRLG GHIEH H\WVIVHEOHYH] IN ) ROXUMUXEHU ENMU
hiicresi kendi gevresine 50-  WDQHH\WVIAMHEOHWH]IN-OVDODEU %DUKFUNH DLWHG
duvardan WP XUFXNOQP D P H GDQD JHBIQ GRSROONNDULWHEHREUD IOH oD QAN
HJ IP SDNHWOBYHGEUDP QHIDWLREDQD ( NVVIMHEOHWH]IN+O IRUPDRQX EX EDNMIQLQ
IHQRISIN D@SWARQ PRWIAU 9HIN-OHUFDQ® KFH GHIGLU  NeOWADS®PD]
Evoporasyon, amonyum sulfat presipitasyonu, ultrafiltrasyon, sukrozda diferansiyel
JUDG DQAWVDQM. W LB YH NRURRIP GD DUGWPD JIEL\ | QVHBI®!I VD RODUDN HOBGIBELAD
\ DSOUBD ( GBINRD PINURNRSXQ® YH| IN ® oHYUHBA HQ ELWLVE®)] P IN P HP bran goriilmez,
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bir peptidoglikan tabaka da gériilmez, vezikiiller 25- QP NDOEDIED EDNWHUWEWRWVL GO
GXYDUOD EHQJHHQ  \BEDNIBIUGKYDU® oHYURGJ UHID 2-3).

C (x40000) D (x120000)

UHNL®2.3 +HP IQ\ RN3-XQGD HNVHEOHUYH]N O R(XP X +HP IQ YRB@GD &'& DQBURS NO®DJIDU
Je Q0NN OW NRREDVMO UHXIHGLU $H % KHP IQ EXOPDE3@® %+, DIDU  Je QONN-OGWU QD

duvardan tomurcuklanan vezikdller yapar (C ve D).

701 RWVRUDDUS\GAO dXNXBYDhhQLY 7C5 )DNeOWHUINREARORBIE '
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&KORBP SKHQFRADHEX EDNWHIQIEHIGKYD USU RMQBUQL. H@INPBHQ Ke FUHQQ VD GFH
UER]RPDOSURM®D VHIWH] GXUGX@X+X@D YH| IN OIRUPDVRQXQXQ D]BPDVOEHNOHQHQD
\UP DN/[H DUWDN YDP HWL J|Us @U %X GUXP YH]INO RWP DV RQXQXQ EDNWDLQ
SIRMQ P HWERQ PDVOG ) QVSHWQ ED® VP ROWDN GYDP HGHEIOGIQ L IDle eder.

Ve] INe®Q \ DSOOQD RDQOBLYXUDUD J| UH GH4UP HNOH EINM SBRWHLQ
IRVMRQSN GIRSRO/ONNDULW E XOQXU +DORN. IBNMU GGGXYDWMED SBWHLQ
ROQO VMIFH GLU %X\RP SR]IV\RQ YH]INe@IUIEDNWHULYGIM.@HQ GKD IP PXQRMQ
\DDU 9H]IN-@HNL SURNYD SWRID LQFHOBKXGH KLGRIDQNDPICQRDW®IU PRO
EDNMU GO GXYDUIOGCDNIAUGQ PRO GIKD IDJOGY ' @GXYDUB YH YH]LNO
GXYDUOG DNQWDOYH KIGURREN DP LQEMLW BUDAD \ D+ DWIYH LW BIDWDORWDEWEDYH
RODN YH]INeO oBHUL®G KH\WL NXYYHWODQWE WELDWDQEDQ L 13-
methyltetradecaonic), ail5:0 (12-methyltetradecanoic), 16:0 (hexadecanoic), 3(OH)i17:0
(3-hydroxy-15-methyl-hexadecaonic \ D+ DW®IULEXQXU+HSWL MMHKL.

Ortam@ KHPIQ EXOQ D\ @OP. gingivalis icin vezikiil formasyonunu indiikleyen bir
VWUHV ROXUWHRIFROX Ve UDWCHI WBGH HWPHEGHD DQD @ DNBGONL M]IN«OP XK\WYL\DVD
NXYYH® SURMROWNVLU  9ANPO IDNVLRQDUDGD WWSIW @)  N'D OXNEIU SRWBE kazen'i
GHIUWGH HEHEI® HNMGLU \$DB YH IN OdHUIQGH - N D @€ | DURGROSISWLW
DONE UBRU BRI +HP IQ EXGQPD DQ RWDPG «UHWDR P. gingivalis veziklllerinin
SIRNMROM DNVILWHD MIDV® HQ]IPDVWDNWYMBIUL  NDWOWEU

Konak eritrositlerini bulup aglutine ve hemoliz edip onlardan yeterli miktarda hemin
WP LQ HWWAMAGH P. gingivalis vezikil formasyonu hentz bilinmeyen bir feedback
PHNDQPDVA® ND\ EROXYH D D]DOU

P. gingivalis, cevresine ekstraseluler vezikiul sDOR \HIODH EDNMUGH-LQU g WH-LQ
Actinobacillus actinomycetemcomitans HQGRM\WMQ YH ONRWRNMY loHUG DOMRONHR=IQL
rezorbe edebilen vezikiller salar. Capnocytophaga ve cytophaga turlerinin fosfataz aktivitesi
bulunan ekstraseliller vezikiilleri vard@ Bacteroides uniformisin vezikilleri bakteriyosin
\WEID@GEDGAD Bacteroides succinogenes, Bacteroides fragilis ve Porphyromonas
endodontalis’in de P. gingivalis’H EMJ HU HNVWUDBUYBH IN-@OHYDU G $\ OB RIDCSDWRIAQ
olmayan Pseudomonas, Escherichia coli, Haemophilus, Brucella melitensis, Neisseria turleri
de ekstra selller vezikil salarlar. Bu bakterilerin vezikillerinde bulunan lipopolisakkaritler
GHHNWUW g WQHLQ Pseudomonas  aeruginosaQOQ NWDVIOGU  YH]IN-@UCQGHN
QRSRIODNDUW NRPSOHAOHIMQGH \ HUDOQ VONNDULWWAUOHIRUPDOGMNAYDEY GIKD D
immunojendir. Salmonella typhimuriumXQ YH]IN-©QHULQERPDWP | IQA-BUWPHY BWEH:LGIU
Bacteroides succinogenes YH| IN @HLWIOEHFH ROMD VHEOR] HBIQGEIQGH RIWD odDWe
EDNWMUWU HO GHDQVIOH EIWNWL \RNXU Pseudomonas fragii VOGHFH NDVRBXVXQ® KDWEON
\ DS®SQT YH| INd OVBDU ' I-HUPsudomonas@U IBNMULKsFUHI\ DIDQEE@QGED IRVDW [&JIQ
vezikiller salarlar. Bu bakterilerden higbirisinin  ekstraselller vezikilleri P. gingivalis
YH]IN“OHUL@I |JHO GH3E YH DPWRIBH]H H \OHWH NXYYHW® WWWLUBNWPH] +0BEXNLP.
gingivalis GRNXG KHPDJO-WINYRQ\ DSDQ DGH| \ RQD WL UDEHE YH| IN @QHUJHWLU

Ekstraseliiler Vezikiillerin Ozellikleri:
+(0%* /h721$6<ON:

9H IN Y RUP DGIBIQPLI IQVDQ HIMRM @I OH PRP HBl HALG:IQGH KHPDJOWDV RQ
\DIDU SOEDNOW EX KHP DIGWIDMWRQ ElU VeBU GH-OE $QFDN BEIND EDNWHILQ
KHP DJO-WDMHRQDUOQG IDURGROUDN X YH| IN GQIQ \ DSWO KHPDJOWDV\RQ UuDM@&D
VH/LHG! IGADCEN g UQHE glycosidase ve phospholipase RUWD IOYH HGGELQB
KHP DJO-WDMRQX GXUBUPDY EHNOHG:L KDOGHP. gingivalis YH]INe@IULQLYDSV@O
KHP DJO-WDMDRQ EX\ | QVHIB GXUGRKOP D]  $\UGD RUW D KHP DI®@WDV\RQX GXGXUPDY
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beklenen D-glucose, D-galactose, D-mannose, N-acetyl-D-glucosamin, lactose, sucrose,
rhamnose, N-acetyl-D-galactosamine NR@@X+XQED YH KDW EXQOMUPINWDOU PO
VHLHMCH o®IDWESQGED HOHH IN BUQ KHPDJOWDM RQX HQIHOOHP HP HNWMGL Wrtama
L-amICROVLWOYHWL GH ID\ CDVJG@ 2 UDIP QD alanine, asparagine, serine, proline, leucine,
lysin ve arginin QRUPDOGH NDW IDJODPINBUG EXGQW EBI EX YH]IN@HULQ
KHP DJ O« WIDMYRQX GXURUXODPDPDIEID

Pigment yapmayan P. gingivalis tiirlerine (mesela W5 VXGXQXQ %( PXWDQWD@IW
vezikiller hemaglitinasyon yapmazlar. O halde hemagliitinin pigment proteinleri ile bir
(N ROCEBHH-LGeUe QQP « MU H] IN OV«VIQW RQX NXYYHE®R SRWD]OUOD BRH®I HALICS
SUPHQW SURMQBIL. X]DNDURGOWQ VRQU KHPDJOWDVRQ GigH L WHNAEXGE3 QD
KHP DJO-WDMRQXQ \LQH GXUBBO JU+O<U 9HY-@HULGBIPDIOWDM RQ PHNDQPDVO
KHQ] Dddd NDJoP DPGIWOU DPIXUBDQ oOBQ VRQXo EX YH LNOHE EXOXOD
KHP DJO-WIQRUQ SIRWHLEYH D JINFSURMYD \DSAMGED RPDGE@W ) DNDW VMNP YH WIRO
bloke edici maddeler (mesela 2,2'-dipyridyldisulphide) hemaglutinasyonu makul seviyede
engellemektedir.

2. ADERANS:

%X YH]IN“OHULQ |MLQE KGURMODSDWLMIS® \+]JH\GUH YH VD@ B |UN®
KLGRBMODSIM « ] HOHY WWGEDEBFHN UHVHS\WMBIU EAQXU $\ B EDIMP Streptococcus
sanguis RBDN «]HUH ELLORN VVAS\RNRN EX BVHS\WBUH NRGD W QEIQL $+PGD EDNWHHD\
DGHOQV PREHOUQGHQ HU BOHY EX YHIN QO GI VHWGRNXOQD WweP DVO YH
VWEBWRNEBND EX YH]IN«©OHULQGLUHNWQRDWY GNIGHAU 9HIN-@U | QFHEQ OAdVD
veya arginin ile muamele edilirse streptokok-YH]IN«O WP DVO GXUGUXOMEL $D
VWBWRNBNAO QH PXDPHMEHOGIQEH EX \MWQPD HYHOPH] 'HP HN\NLDNWLGH|IQOHU
VWEBWRNBNG GHI0OYH]IN«O+Q 4 | HLQGI EXGQXUWDU

UHNL@2 (S IWHO KAOHQH DGH)\ RQYH SHQHWUWAR Q\ HWH®-L
A) P. gingivalis KB epitel hucre kuilturine inokule edildikten 5 dakika sonra epitel
hiicreleUQH \ DSODEIQL Bir mHPEWQER DVORODQ 'L2 PHPHDQGDN. QVKDIDV\RQX
gostermektedir (Siyah ok).
B) 5RGDPIQ L NORIJO ER DQDQ EDNWIAJ DIRQRJRPDO PHPEUQDD NQROD RN
\ @RDN $AMKeFUHQIQ loHIWQGH SHUGNGHU HUOKEU Wt ah ok).
) RWVRUDIODIQXPDUDOO NDN@RQ P GV U

3. KOAGREGASYON : N
OH IN O KP ELELGU « ] HUH KHP G-HUEDNWBUL DDVQE DJUBH ReDD
PH+I@ELU RUWP DO NRUXDGD HEUOKH WX@DP DDQ Eubacterium saburreum ve
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Capnocytophaga ochracea gibi oral patojenler ortama P. gingivalis vezikilleri ilave
HAOBIQGH YH| IN @HUH XZRMDNo| NHRBU YH E| \OHFHDIRULWRPR NRXQPDOBGIXD
PeP NQGU 9HIN-@®U GIQA GHQ |QFIEHQ OOMBEQGD EX DIWHIDV RQ HAMM. I\ ERBD]

. RDOWWDV RQ HWM. HQU ElIU S+ GHIGIPLQB -  EL® NDBGOWQZ UWDPGIHNHUWBIUYH
uronic acid EXGQGXQ® GXWP DVO M D D] DEDVOEHNOEHQ NBJUHIDWY RQHWMN. PO
uronic acid ilavesiyle bile engellenemez. Ancak L-arginin (2.5 mM ) veya L-Lysine (50 mM)
NRDJUHJIDRO HMMOL 8F en bloke edebilir.

+(02 /o=

YONML ] YGHUQLQ HP ROM DNMLWHVEXGQP DGEO KDTGH YH]INOHUQQNR XQ
HUIRMUBUQL APHQ KHPROQH HR HWL P. gingivalis. ®GKD GD VODGHO\DSDU +HPRIQ
\ DSOQEDN. PDEGHQQ YH]INOB EXOXIR ELUystein-protease ROG-X WVSIW E® IOWLU %X
EDNW UQIQ KHP RQIQL HIMRM W PHP BQQG DNV HRWQ IMP Ol DS BES URMQL GHIUDIGHGHBIN
WP KHPR(Q \DSPDVD BHHIMRWWY GODA®D KHPRIBELQ FOQWOQDHEHS ROXWHX
VHESOHEX EDNWQQ \DSWO KHPRQL WIRO bloke edici maddeler (mesela 2,2'-
dipyridyldisulphide) ile durdurulabilir.

+(021 %$ 06 /$0%

. RODN HMWUBYOHW@R®IDQ \HIDQH GHRIOPDGEH KHP RIGELQGH:I@IU 'HP LU
WwidDQ PRGN O DEBXPIQ KHPRSHIQ KDSRIBEX@hemoglobin kompleksi de olabilir.
% W& EX EIOHNBIUL QHUMQGH EX EDNMULQIKWDFORODKHP LQ RAQXU)DNDAEX HOHI# Q
IOHUL@HQ KHPIQQ QDVONFRSDUGEO WP ROUDN [BP HP HNMGLU  %X00DP DGD DNOD
JHBEIOHFHN ELUXVRUB P GDNLKHPLQQ EDNMUIQIQ KDQIL NRPSEHUUH ED-OQE3GOU

Hemin bulunmayan ortamda dretilen P. gingivalis KeFUKBUQQ Gii GXYDWGD
QRUPOOH EXOXQRMDMQ DU FRIWHLEXOXEX+X JIVWHRIIY %XQDU  YH  ND
D-QO:@D R3S +%3V +HPIQ %LQGLQJ RUHBD DGODO® %X FWHED KeFUH
J| YGHMQGHN+PX5 LMP QKHPIQ ED®\ DQ BVHS\WJe+ ROXUKBuU reseptdr protoporphyrin,
mesoporphyrin, deuteroporphyrin, metalloporphyrins, hematoporphyrin YH GEHU GHPIU
EBUINOHOH NXYH®@ DIQW J[VWAW 2 UDP D KPLQ YDUNHQ OoRER Kk FUHBUG EX
rese SWOUEXEQPD] YH D D] G

. RQWROOKHP LQ @YH HAPIWI EHVLHUIQGHD \RSOQDQ P. gingivalis ATCC 33277
|[UQHNBIL «]HULGH \ DS@Q VHEOHWBWNVWUDINRQ oBIRDODUO J|VWIHMEBU RIP/GDN.KHP LQ
EDNMUQIQ GAGXYD@D Qe Ue P\Ve] RODUDN [EOQPDNWBH QSBREDNDUWNRP SBINLQ
\DSOQD GXKIO RODN OBV $GHP LUNRP SBINY ROXUWXUBBRW2 UMP GODNL KHP LQL ®L
\DNID\DQ +%3 OKW %X PHNOPDQD MGHURU DU WXQPD ROGX+X
G (i* Q@ GHNWHU . XUX DGO P J ROD®FUH G GXYDUD\ DNODG ROk 5.86 + 1.9 ug
KHP LQ B-ODPDN@M hVWNED-OQD KHPIQ 7 UV EXIIHU ¢HIMQGH XININVDQUW-MDVRQ IOH
\ HIGHQ NRBUDDPDPDN@ID %QHU ELU [|8NDShigella flexineri GO GXYD@GDN  ND
GN KHP LQ EDB\DQ SURMQEH G1 YDIGD YH EDNWHIQLGQRNXD IQYD]\ RQX EXQD ED-CED
Muhtemelen P. gingivalislQ KHP LQED+®PD ||H @L GH SHIRGRAMNO GR\NXOUD D\ RQ
\ HAQH-QL DUSYFDNIBGDY 6L\DK SLIP HQW DSPD\DQ P. gingivalis VXIMWGEXKD D] KHP LQ
ED-ODUODU

Ekstraseluler Vezikillerin Enzimatik Aktiviteleri:
9H) IN OPXKWHW.DWGEIN. HQJIP BUQ WHNHU WHNBIU ROGDUID\WWP RODN WHVSLW
HAOHPHE\W hVWNOEX HQJIP ®lU WD YH NP\DVDQO DSO EDNPGEDQ VXIWQ VXUD
GHIGININBIU J [VVAP HNMGLU HIN GH\L K IP OHU GHEDWVIYH QIJHVIWLU $SHWHQHU
EDNGDUDN (] \OH JUs0QD
3LRWRDIY DNWLWHAX | ] HREH VIKIS ROD HRJIP GIULQ - N'D D+-QBQCD
WSOP  JXUXS g IP GHQ ROXOVIXE VWAULPIIWLU %0 Blcysteine proteaz ve serin
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SRMD]GD EXQODU WEGRBIHAFIOHENQ MMBIQU Hepsi, periodontal dokudaki 6lii hiicre
vD OODUWEGD YH ( K GUWe++Q@H GKD \GIHFOROXW %X |[JHEN SHULRGWUY GIGIQ
SRIHWLI ElU SRICR]X ROX+XQX NIPHQ D@®NDU 9O SURMDOWD GX EBUINBIUL
parcalayabilir: azozoll, a-1-antitrypsin V&®@serum albumini, casein, collagen (tip-1), eritrosit
membran proteinleri, fibronectin, fibrinogen, jelatin, hemoglabin, IgA, 1gG, transferrin ve
GDKD HUORN SRWHLR\DSO %QOMIoHIMQGH N®DMHBUBRGRQDOGRNIXQ HY |QHPOL
interseliiler elementLRES RUVEDQ NDBP DVO GUXPXGD SHUIBRQUOGRNX BAQO«++ ER]XGU
9H IN O dHIIQGH NROWIQL SDWbD@\ DQ VSHMIIN EIU WHNIHP \MVSIMWHAOHPHEIY . ROBIQ
\ O O eQVSHULNY

+HP VDOD KHP G GLiHWRA+X ONMGH KOQmM IERGHNID SHIRGRQBODWIPDQ
\BP LIQGH URCDOED\ WFD PRORMWIND NMYR LolQ JHUHREJYH CRQVSHUN RDUDN V\SWRNEBND
ED+ODQUDNRSVRIQ J| UNL JUWU 9H]INeO SWH OUO IFEBINGL SDWDOGE@ED VIEHFH
SHUIRGRQWMO \WWPIU LOMQL JHANW HNOH NPO D QO DPRGD VWBWRNERND NDWiO
\ «U WOHNM RODIP P XQ VIXXQP DO ® ER| DU

Hem P. gingivalis KsFUHH\WVIMWGDED KHP GOGKYDU IDNV RQDU@D KHP GH
YH]IN+OlUDNV\ RQDUOGD glycylprolyl dipeptidase IMP QEIU DRCRSHSWED]D UDDQPO\@ 9%
enzim kollajenin alfa zincirlerini ve gly-pro DP L@DWVN SWUEGIUL LYIWHGHQ GEHU EDIND
SROSBWBIUL s GHSRIPHUIH HGHU BHURGRQDO GRNX \ORPGRED NROBIQD]  DNWYMVICH
benzer bir rol Ustlenir. Etkisi 20 mM dithiothreitol veya serin proteaz inhibitorleri ile
engelBICHEIM) 3HULRGDBOGRNXD (K G GM#E+Q GH GDKD\ BOH W

2. Osteoklastik aktivite: P. gingivalisin J| YGIMLQB SHULE P IN ER(GNE DOIOBIQ
fosfataz bulunur ve bu bakteri bu enzimi kendisine enerji temin etmek icin, sitoplazmik
PHPEWDQ® IRVRUOD « NOHORVIL HQYHOMPHN YH NHQ@ PHPEUMOQGDN IRVRUX
X]DNDUNM@PDN blQ NX@DQOUXUBDN. DOIDOHQ  IRMID] HQJIPL PXKWHPHQHYH]LNO
IRWP DV RQX VOUED \DQGHOD YH]IN*O oBHULQHDIGOROXU 9ieOBN. DONDOH@MDWD]
YH]IN-®Q G GXYD@MD® KPP HQ DAVORGEXOXKY 9H]IN-O QHEIURWH SRGRQVDOREDUD
\ D\ GEDOQBNRON GRNED PICHDIQH GRNXK GHRVIRGIH HGHUHN NHY RUJQN P DWRUIQLQ
\ ORPDVOGD+-0ODU

$\ WD EX EDNWHQLEHP YH IN QQIQGH KHP GH KeFUH JIYGHMLQB N-acetyl-B-
glucosaminidase HJIPL EGQX %X HJIP DV@ED SUMMQBUHED-0O XX® X \HUL®Q
NRBUPDNIDIQ EDNWEA) BUDIOQG NXDQODQ B HQPGLU PNDWDVDNNDROMN GR:-D\O
sebebiyle P. gingivalis bu enzimi glukoprotein kompleksinin icerisinden protein koparmak
icin kuORWY %X P LQ NHENGRNXVX@N. RUJRQIN PDAUNLQ +]JHULQHH GOHOE L UWWINL
EXGQPDNVEWY

3. Koruyucu etki: Vezikiller serumun bakterisidal etkisinden bakteriyi korurlar.
UMGEL ]JHUH VHXP XQ LAUMQGEH NRPSBP DQ QRQVSHUN IPPXQJEBEXD YH WQUBRUW
SRMQOHWXEQXUYH EX VHEHS®G! VHXPXQ ENMIDHU «JHUH GRIHDOHFL EIU MMM YDIGD
goHULOB8 VHUXP XGQI) EHWHWCGEH HUoRN ROSDRWQ P HVWHD Capnocytophaga
ochrace ve Prevotella loescheii « UHPIHEL+ KOGH H-HU EHMHUIK) ~ —Jml konsantrasyonda
P. gingivalis vezikilleri ilave edilirse serumun inhibitor etkisi ortadan kalkar ve bu
EDNWMUIDHUE QHPHN ROQOED DUW ¢H) IN QDVHEX |JHORL HWHQEILM. WHUPRODEL
ELNVLGH WP RABEICRODLIN K [P EXGIQGX+X J| WMUP I\ 7HUPRDEICHQ IP GHUHRBH
30 dakika veya 100 derecede 5 dakika kaynatmayla etkisini kaybeder. Termostabil enzim
kaynatmayla inaktive olmaz ve ancak yilksek konsantrasyonlarda (1.5 pg/ml) etkili olur.
9H IN OQ GXYDUGD EAQQ QRSROIDNDUtler de termostabildir ve c¢ok yiiksek
NRQVDAMW RQDGD —J PO WUXPX) EDNMIMGDO HWMQL RIHO® $WD EX
lipopolisakkaritler, C. ochrace \ ¢JH \ IQGH NRPSOHPDQOQSHUoDRD WNVEDFD-OUHVEW|H
\ DSGDUDN EEDNMUQIQ RSVRQAIDW RQXQX Hngeller.
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4 6LVWRNAN DNWYI 9H] IN@UIQVDQ O|NRVBUQIQ FDQOS®M NHPRBNAY NIEID HWQHU
Uzerine olumsuz etki ederler. Agaroz jel igcerisine konan notrofiller P. gingivalis hicre
J| YGHMQH NHPRDMY \DSDEIOGDHUKDOGHHINVVIVHEOHUYH] IN@IH GR:ru  kemotaksis
KDUHNBIUVO Q@ OYH D Kb \ RNYU  SH| IN OIQ @ WUBRNHPRBNM_QHQJIHG\ HQ EX |JHOGIL
her konsantrasyonda (107 -10° pg/ml) gérilir. Muhtemelen bu sebeple vezikiil fagozitozu
KHQ | J|VWHWEP HP LOWW

<$37,0,+%$6 7%/ ,./$5

P. gingivalis pek ¢cok anaerop infeksiyondan (otit, sinuzit, apandisit, derin abdominal
DSVHBU 1REI HAEEQL FDN QVDQ® VOO SHULRGBOGRNK@ED LMIKDSODQPDODMY
SHURGRQIO NP IN\ P @D VHEHS RAU (UINQ SﬂULH!QAMQJ—!Q\DSG)JQNML@Lm %75.8
inden P. gingivalis HGH HGOL @QHNW/N N NDQDO@DQ LRGI HA® H VOKDS \H GLU
'RODGEOD EJ HQGRGRQWL SDRWIQ RPDNBQ GERD oRN ELUSHIRGRQDO SDRMQEU
ORQROQHNL\RQ KOAICH ROX+XQED SHURGRQWVDO HL RQDU MADI@P D\D GKD P « VDWW

(+HUP. gingivalis infeksiyonu tzerine CMV (sitomegalo virus) infeksiyonu eklenirse prognoz
GDKD D-QREDNWED

' IWHWHSIWWOLD= P | ®UDS QHNRQDN GRNXOUDELUBLEGHQ DOUDQRQHP QEIU BUINUGLU
P.gingivalis GLIHWHSLWHGUWKOUH IQMIQDOD H RO D [[HOGIH VDKLSWQW D D V\ RQXQ O
EDVDP DO QBNVVIVHO Gl UYH] IN+@U |QF @GN HGHU %DNWHEBIWOKFUHWH JILE + @H HSIWWO
Ke FUMMLQLQ ROMVXQD\ DND \ HBIIUYH EXIDGDIDIRVLWRI® NRXCDUDN UDKoD cROEIM)
UHNO - 9% \OHIQHNWHR@ GuHW HSMOKsFUHOHUHQE®H PRQRWAEH) ELNRQDN
sinyali olarak mitogen activated protein kinase HQJIPL VBD@DQOUX %{Q]PDWN
aktivasyondan P. gingivalisin lipopolisakkaritleri sorumludur.

P. gingivalis epitel hicrelerinin birbirlerine tutunma yiizeylerinde yer alan E-cadherin
MP @ SRWHLQL |QRERIB YH VRUDEHIJUDBHAS HSMWG WWerQ E+\WQO+++Q@ ER] DUDN B+
GRNXVXQD  JHOHELIABU %X WWL.GR JIQILSDLQ . VRUXRIGXU  GeleN PO
NRQVQAIM RQGDEIOHHSIMG UWe SDWODO\ DEIQ) $ WD EDNL)| YGHIQGHQ VRINDVRQile
elde edilen ekstraktlar 0-2 pg/ml konsantrasyonda bile kuvvetli (%45-70 oranda) osteolitiktir.

3HIRGRQVDEREO D VOPQ EDNMIQLQ ERGDQ EDNWHHR L\ RB\OD WWP IN GRODGID
gecerek endokardit seEHELRODEIOHFH-YH D DWWURMOHRUD VHEHS RDEIOHFH+] WMUP LOWLU
$RUWDS YH LQVDQ JHR NRGRQ YHQQGHD DO QD HQGRMOK-FUKBIL EX EDNMUQIQ YH
$ VXGOMMIIGB! PXDP HBl HGOL+@H HOGRWHO KeFUHOHUQOBUVEO-YH YDW.OHU
DGH]\ RQ WRNL@ULDUBD P ve E-selectinfPHUL MQEE0 JVWMIUP W $ WD HGRWHAOGH
IL-8 ve monocyte chemotactic protein-1 (MCP- VD@QPDIOGED IQGNGU %XQODDP BU
OHSHUQEH DWURP SOMNO GRIWDEIOBIQQ NDQIV@AG %X HWM. cytochalsin D ile bloke
edileElDU DP DU HGRWDRQHKDUBL HWLQ PHNBFQMO 1QEBDIQ . YH IPEULD SWHLQGHHU
ED-@OU RQQYD| LI VX@U YH IIPEUD GHHNWO/XIDU HQGRWHR FURBIUQGH EX VIVRNL @ILL
ROXU\WRD] ©OU

(Ba'( 0&2/ 2-29(' h1<$$ <$<* 1/ ,0,

2Q o \DIQGEE\ *N P IORQ J|Q* @-@QAl SODGORYOQFH@R Il YH 00 (¢}
EX EDNWHULQLQINREEX+X \WVENV EF WWLU  $QFRDVWIIN DIDEEHW. SHIRGRQIWL
VHEEL REGIPHW YH D EDNWHHRL IOHVIVIMP IN KDABOMDUDVHERS RPDVOILQ NED-@
GX\ DO ®DVO M EDUND EDJOEDNWLA®! ELAIWEXGQP DVO NRIN GRNZD ( K SRVQL\HD@
\HWL MGIJ G e N RO DVO Quwiil ¥ KD|AD\ FO VEHSAUR EXGQXRU ROVO NED-@
IPPXQ VDYXQPD\O® D]D® G REDVO HUHIN $QFDNOMDWGH EX EDNMULBIOLOspekiilatif
\ D @ODIDIGY g WH-LQ KWELUMMU HONRQVRAUXEX NDUDMPDD DSPDNODQ \®IFH

WCH SHIRGRQIWD KDWEBQE UHRUISHNNVIMEMY W/ HOELIMCH GEDQDDN P. gingivalisin

KLSUBIGHPL\ DSDELGFH:LV \OKP WiWLU
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40 tane serebral infarkRODQ RUW\DU KD\DE) WEOHMQGH NWD+( KIVHQLLE
VHUEUDQIDUNRIANM EXEQG:X [0lQ EX EDNMUIL ¥ VHIHE IDOQDUNDUDEGD PDWHPHVHALL
IMIN_NXUXZD\ D o DY@ GWOU

) DUH EHQLGHQ DODQ JDMKs FHBU ]JHUL)P. gingivalis uygulanGe&QE 3* ( ,
vODAmEOHlQ P. gingivalis P XABO MBURNMWRIVRMP OX WWEXIWU 9% oD@P DGD ®
NR@RDPDOKIOEL UIRMWU X@O® DP G\

%X EDNWIH]HULQHEIWEDND VSN @M RQ ADEHVWHE HEL ROX+X \ ROIQEDGD 6 DGHH
retrospektif bir istDWW \DS@& GLDEHW) \RSOXPG \RSODP JjU®H VOO -6,
SHURGRQWMY J| U@ H VBID E XGQPXUWX'L\ DEHV SHUL RGWMIVEILHAOHQ
«QGH SHUIGRQWL REDDQ ELVBUQ XQGD J| U« (WU 3HUCGRQWL GDEHWL
ELUKBUQ IQGH G®EHWN RPD\ DQ EILHOHQ e QGGHJ|Us ® W) %X P DWHPDNAIGN_
sebebiyle P. gingivalis.Q GDEHWWHEHEL RGX+X M \OKP WWLU %XNHQ EWU IGADGOU
OHNDQIPDVEDORP DA3OV-UHH EXQDU VDIgH KSRWH]GLU

YDUIND HBJ oDPDGED G IDEHWOH  SHURGRQWMWY EIUM JXUXE D UIDN
SHUIRGRQMOWGDYL DPDA® HU JXUXE doxycycline YHUR W\ ho D\ VRQD GLDEHUN
ELUKPUQ NOROQGED JANRLOEP 10 KHP RJORIQ VAYLHMQGH GN EIU D]CD RPXUWXYH
D-POUQCD P. gingivalis kolonizasyonu D]D® @\@ %XVRQXFD BNDUDNP. gingivalis'in
GLBHW \BHELROEIOHFH. VREXFX \WOIQ HGR 10\W)

%X EDNMLIGI LDIOEL LDEND LGD KDAOHOMUESGe N \HEHELRGX+XGXU %LdDA®DE
KDP 1B IDUHOHU FD@GAYOQH |0@-®-U P. gingivalis ile infektH HA® LOWLU [IHPL\RQXQ
5.inci gunde farelerin serumunda TNF-alfa ve PGE, WHYLHOBIUL| @@+ UWU 3 (2
seviyesinin 4.7 pg/ml den 362 pg/ml ye ve TNF-DOIQD SJP OGQ SJ PO\H
\ *NVHEPHVLEX EDNMUQIQ G G +H VHEHS ROGX+X UBI@H\ RYP ODPWD % oDAPDGED KhEIU
NR@B XXEX NX@OEODP OW g UBHLQEX GHHGH NRWURMXEX P HWMHD Brucella
abortus) bulunmadan P. gingivalisin QH |@GH GueN VHEHEL R@X+XQX V|\®P HN
IPNDQYGQ

<DS@®DQ EbDA® DA HINHQ GR:XP YH\ D GeleN \DSDQ NDG@R YDMDOIORWO
IQFHEIQPI VBODOVAMVOQ J|UH Trichomonas vaginalis, Bacteroides tirleri ve Ureaplasma
urealyticum U-M® i REDV@D W:PHQ G s NMQ VRUX® P INRRUJQI P D RDUDN ECDIW.
gingivalis olmak (izere biitin Bacteroidesler gosterilP W\ +DEXN. EX oDQ®D@ P.
gingivalis, *UHNAGD EDNMUIOHU DMRGED hem insidans hem GH IHNDQWOEDNP @GDQ HUCQH.
VOD GHIOGLU @\ D) DD ELEDIND oDA® DVOQG  KDPL® NOIBDOQHSMQLQ GHW
ROX+X3@) RUMN RDUDNBacteroides forsythus, Porphyromonas gingivalis, Actinobacillus
ctinomycetemcomitans ve Treponema denticola EXGQGXQX WHVSLGMT YH AUHWL RRX
likitinde yiksek miktarda (131.4 + 21.8 ng/ml) PGE, ve yiksek miktarda IL-1-beta tespit
HW IGWLEX K DP IBIQQ HINHQ KDIW GR+XP \DSPDVOYH D JUDPGEQ KDIlL
GR=XP \ DSPD\VOQHEX EDNVUHEU DIVO QP DWP DU EIU @IN-NXX® D\ D oDOGP Oy

/LWIBMUGH KD IBIUL WSk OV RQDU B P HYFXWU  |@QH-1Q AP DP HQ VW DANBIBi
GD\ DQDUDN  NURQ@REVWWWLDNF-HUKDVWD® DPIHP  DWHRO NIRQN EURILWEXGQDQ
ELUUQ VD @O @H DI ®UD@CEDNLP. gingivalis NRBQIDW\ RQX DOVQGED P DWHPINWIIN.
kurarak, P. gingivalis’ LDNF=HU GHGHDW KDVRONDUDD VRMPONVX RDON JVWUIQ raporlar
YDIBW Sadece retrospektll MBWIAN\ DSDON KDVVKDQH ND\GBUDAQFHOHBN -1994
\ GUEDUD@GED ELVD-@NNXMP XQD BURILWHEHEL ®f P « UDFDWV H@&) KDVWDQDRIHW FHS
GHUQBHIQL “ PP EURILVR®D\ DQODWE@W FHS GHUQBIIQL “ PP EXAS
buradan SHUIGRQWWAQDNA:HU EMBQMEOD VHEHS ROBEFH:L VRXFX ¢NDDQ \D\ @DU
YD G

+DOEN. ELU IRRRUDQIPDQOQEIU KDWBKD VHHS ROGXEX M \ G\HE®HN lolQ
. RAKYV SRWOMO Q GR+UXODRDSDWRJIHPLQ WHVSE® VL. JHHNLU<XNDUBGN. LGGLDODU
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D QOP HUNH]GB GHMMN YH NDEXOJ|UHQ DIQOHNLS YD DIQO H\RBI P HQVXS MBHOHU
WUDIOQG \DSOR DQABVM \D @DBED OHUL @NGW JU-BIU PGIIN EX Je QNe
bilgilerimize gére) sadece hipotezden ibarettir.

7($9 Ho

P. gingivalis ile meydana ge®Q SHURGROVDO KDWBUEXODHOGHLQU 9% EDNWH
DQFDN X\JIX Q HNFBNN NRUXEURURVD o®IE QG DGX\ DUTE L VKU G HBHUIERQWWH VHEHS ROXU
g S* GPH IOHYH D RUBN WEDN oDWDIX@PD [OHperiodontitisin EXDUWO J VIMUBRHP 10\
+DVIROED) EXORDVOQGNR QN \DYXQPD\DOH JHHWIH: AR 1Q GH IR® YDUGY

P. gingivalis I® PH GCD@ JHBIQ SHIRGRQMKD VWO UO®JIDOH WEDYIVLAD AGHWH
JLQIYO XOIXVWD IEH) EDNMU SOD3 M GO\BIOODD X]DMIWEDVGD 'HWUWUBMD
subJLQIYO NUHWI M D KHNPIQ XJIXQ J| UHFHsEIU P+GDKDBI IOHSON YH GOwWDmd
XIDNDIMEDGQGD SHURGRQMO GRN)XDU genellikle NHQIO+ @HQ M LGILU 161U YDNDOE
topikal antiseptikler  (chlorhexidin, hexachlorophenol veya poviodine gargara),
antiinflamatuvar gargaralar, veya sistemik antibiyotik (doxycycline 1x100 mg, clindamycin

[ P J DPRLA@ FOYXQDW [ J YHWP HVLIJHUHE ROREI$SQFDNANEDIG@D DQUEL RWL

X\ IXOP DVO@ Kb EIU VEBYLHGFL |]H @L \RNYY 30DN WHPL IGDPH HWANNHG:IQGH
Q N\VBU DbD goriilir.

KORUNMA KONTROL YOLLARI :

P. gingivalis IOH PHEDQD JHBIQ SHURGRQ MCKDMEGD DED QNRUXQPRD HQ P DNXQ ROX
GO GUHWYH JLQLYDO XOIXVWIDEMUSOD3 M GIMBDU@EDR HUIWPHVICH HQJHBE®DN YH
SHYRGN RODN EXQDUDX]DNDUWPDNAVOU  $QWMDL YD DAVHSIOIGUPDFXQX YH B+
JDUDUDOD® NRXQPD DPDO®XQRFDOMMIOR DWUQILEROXEX] HMGBP WM. VEHELOH
GR+X GH-IG LU

"0 0° Y+ DU@MUOIBLEX EDNMIQQ ROXUEXX SHIRGRQWH G DdDoDGP DOWD
GHYDP  HWPHN@ eOiVEiod JLQEDQ. JLQEBDQ 5 YH OG0 | @ ®<0 P. gingivalis
Ke FUHBLL GHUL @GDQ IDBIBUH YHUBELQB YH GDKD VRQD P. gingivalis inokilasyonu
\ DSGEQED IDWIBIUR VHUXRDUOGD P. gingivalise 6zgiil IgG tDEID@GED | ] J*O MMNRUOBR BNV
HA® WiWLUDNDWDGHRH JIQILSDLQ YH |Oe P. gingivalis Ke FUHBIUGH NDWIO BXIDQ DQWMRUDU
| DU KBS HUIGR QIVWAMQ NRXPXUWXU

<DSO®DQ ELU EDUNDoD@P DVQE IRUPOQOH BWH HAPII P. gingivalis ATCC
33277 hiicreleri, gingipain K, gingipain 5 DIWD ® WOUWGES W RED DQ Freund's
DGNYDQWOH\DU\IIS IDUKBUHYHUP I0WLU KD VRQUD X IDBIBIUP. gingivalis ile infekte
HA® WWLU W H P. gingivalis |G DERDQ KD YDQOKN Kb ElU QL@ SODDUOGD P.
gingivalis kolonize o@P DP @WOU Gnp EX KD YDQDUOQ WROGMGD\ +NVHNIMAEH || J+ O
19G2a YH ND WHVSLWEPLW * LQLPIQOHWDUBROXIDEX |] J» ODQINROU
DWQ H EDNMUDIOOG B GOKD HMOEXO X QRIVU

%U BIND oDORDGD ELU JX8 0 DFDFD PD\ PXQX JIQILSDLQ 5BL G=HU B JXUX
PD\P XQ IVH EDNWHULRIKMV. NX@Omy AOW @) IPPXQH HGIP LW GDKD VRUD
D-POU@D P. gingivalis ICRN G HA® WOWLB. gingivalis KeFUHY OH GHXDQ PD\PX QDUOQ
VHUXBUOGD K EDNMWUH [] J+O,J* D QWRU VMLHVL. ~ NDW *LQS$DIQ 5 LGI DU®DR
PD\PXQDUGIVH  NDBWUWEW

%X W@ ED HQ AGA_ SURGP VHXP GD RXUOY ,J* DQWINROUE) NDG VIRINRGIPPDVO
IOHDUSD] UV RQD JIULS\DS URP DWP DVOQD VHE RPD LKW/DGHU Halbuki tonsiller
JJH UCH ®POMEDNXIXODRY Gl 00 Us++ DIAMD,J$ VISL DQINRUODBURUPDNWIB EX
WK G LRUVED QNDOP DNBGD) * HBIFHNM SHURGRQCKD VWD BLICEIUDGO HEO\UEFHNVHEX
PXKWPHBQ Z$D YH D ER+D] D GDP ODWRBNIRGH X\JXORQDFDNW
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Porphyromonas asaccharolytica:

Bu bakterinin eski ismi Bacteroides melaninogenicus subsp. asaccharolyticustur. 0.8-
1.5 umile 1.0- —P Ee\*N®+* QG ROXNN\RG] LQEJOIRXUGRUXU 26DWD VO YEHVL\HUIQGH
ELUD] KD X]XQ JIGALBU RXUWUPDD PHHL@HWBU $IDUBN.NRBRQOHUL - P P oDS@QGD
yuvarlak, konveks, opak ve parlak gri renklidir. 6-  Je Q VRUUDVL\DK SIPHQARGUIWUXU

1 D& OQRH\L« UHPHIDL DUIV®@DY(DQ NDQOKHP RO H HZHEIQW +« FH GXYDL(K)ZSD OLQ
EXGQXU IDNDWIDP LQBIPHONDVLWXB(QPD] %X ED\WULLQG(D P HP EURY HNADBMDLEGD
DQMVEIN IUDH\RQ EXOXQ %QDUGQ\ *NVHN PROHN«O @BEOD VDKLBODQ ELQA. IUDNRQ
SRMQOHUH Q3®U KWHYD HGQ SRODNDUW ELU NRRYWLU +HJ IDNMARQ LWVH
lipopolisakkarit tabiatta kuvvetli bir antijendir. Bakterinin enzimlerinin fibrinolitik bir aktivitesi
YD H\HBUGQ SHMR:XQX IHUPRQW HGHPH] . DORUIR DSVHBULGHQ SHURQLW
apandisit ve derin abdominal yaralardan izole edilir. Bu bakteriniQ H) \D\JOQ UHMID
IQHNM/N|N NDQDO OHYSHURGRQWMRAEILAOHRQ JLQLYDOVXDIX\DUBD OHVRQLGDJRO —IP
VDID NNARO YL\R®I MQW HQ PRWX EUIODQW HIIDQ
+UHPHOUQL KLEHHGHU dR+X VXOUWDSHQAMQ cephaloporin, bacitracin, chlorotetracycline,
FKEUDPSHQLROHVWHB \ FIQ YH ULDP SIFIQH GX\ DIDGROIWIYR NDPIFQH 0 ,& ! -100
pg/ml) direnclidir.
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