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SINIFLANDIRMA: 
1994'te Bacteroideceae üyelerinin 16S ribozomal protein ünitelerindeki baz 

VÕUDODPDVÕQD�EDNÕODUDN�Porphyromonas genusu Bacteroideceae�DLOHVL�LoHULVLQGHQ�D\UÕOPÕú��-
�� �\HGHQ� LEDUHW� D\UÕ� ELU� JHQXV� KDOLQH� JHWLULOPLúWLU�� Bacteroides levii, B. macacae ve B. 
forsythus isimli bakteriler Porphyromonas üyeleri ile benzer biyokimyasal özellikler 
J|VWHUPHVLQH� UD÷PHQ� ED]� VÕUDODPDVÕ� IDUNOÕ� ROGX÷X� LoLQ� Porpjyromonas genusuna dahil 
HGLOPHPLúWLU�� Bu genusun en bilinen üyeleri: P. asaccharolytica, P. gingivalis, P. 
endodontalis, P. circumdentaria ve P. salivosa’GÕU�� *HUL� NDODQ�Porphyromonas üyeleri ya 
LQVDQGD� KDVWDOÕN� \DSPD]� YH\D� NOLQLN� |QHPL� D]GÕU�� .HGL�� N|SHN� MDJXDU� YH� UDNXQ� GLúHWL�
ROX÷XQGDQ����� IDUNOÕ�Porphyromonas� W�U��HOGH�HGLOPLúWLU� IDNDW�EXQODUÕQ�KLoELULVL� LQVDQ�D÷Õ]�
IORUDVÕQD� WHVSLW� HGLOHPHPLúWLU�� øQVDQ� D÷Õ]� IORUDVÕQGD� EXOXQDELOHQ� YH� KDVWDOÕN� \DSDELOHQ�
PorphyromonasODUÕQ�RUWDN�|]HOOLNOHUL�NDWDOD]�ROXPOX�ROPDODUÕGÕU��%XQD�UD÷PHQ�LQVDQ�SDWRMHQL�
olan iki tane P. gingivalis� VXúX� NDWDOD]� ROXPVX]GXU�� øNL� WDQH� GH� NDWDOD]� ROXPOX� ROPDVÕQD�
UD÷PHQ�LQVDQ�SDWRMHQL�ROPD\DQ�KD\YDQ�N|NHQOL�P. gingivalis�VXúX�WHVSLW�HGLOPLúWLU� 
 (Q�L\L�ELOLQHQ�SHULRGRQWDO�SDWRMHQ�VXúODU�P. gingivalis ATCC 33277, P. gingivalis 17A3 
ve P. gingivalis�:���W�U��%XQODUGDQ���$��VXúX������GD�ELU�ED\DQÕQ�SHULRGRQWLWLVLQGHQ��:���
LVH� ����� GH� \LQH� ELU� LQVDQÕQ� SHULRGRQWLWLVLQGHQ� HOGH� HGLOPLú� VWRNODQDUDN� J�Q�P�]H� NDGDU�
VDNODQPÕúWÕU��$\UÕFD�:3+����+*�����+*������������$������+:��'-5, RB 46D-1 ve 381 
VXúODUÕ� GD� L\L�ELUHU� SHULRGRQWDO� SDWRMHQGLU��%XQODUÕQ�JHQRPLN�'1$�VHNDQVODUÕ� WHVSLW�HGLOPLú�
ROXS�VWDQGDUW�VXú�RODUDN�VDNODQPDNWDGÕU� 
 Porphyromonas� YH� EDúND� ED]Õ� Bacteroidesler üredikleri besiyerinde siyah renkli 
SLJPHQWH�EHQ]HU�ELU�PDGGH��\DSDELOLUOHU��<DNÕQ�WDULhlere kadar “siyah pigmentli Bacteroides“ 
VÕQÕIODPDVÕ�Porphyromonas¶ODU� LoLQ�D\ÕUGHGLFL�ELU�VÕQÕIODPD�RODUDN�NDEXO�HGLOL\RUGX��$UWÕN�EX�
J�Q�EL]�ELOL\RUX]NL��EX�VÕQÕIODPD�BacteroidesOHU� LoLQ�\HWHULQFH�D\ÕUGHGLFL�GH÷LOGLU��d�QN���EX�
SLJPHQW� VL\DK� ROPD\DELOLU�� %LUH\VHO� \RUXPD� DoÕN� RODUDN� NLUHPLW� NÕUPÕ]ÕVÕ�� NDKYHUHQJL��
\HúLOLPVL�� NR\X� VDUÕ� UHQNOHUGH� RODELOLU�� $VOÕQGD� EHNOHQGL÷L� JLEL� PHODQLQ� GH÷LO�� SURWRKHPLQ�
\DSÕVÕQGD�ELU�PDGGHGLU��6L\DK�SLJPHQW� \DSÕPÕ� LoLQ�EHVL\HUL� LoHULVLQGH�DW� YH\D� WDYúDQ�NDQÕ�
EXOXQPDVÕ���-10 gün kadar uzun bir süre inkube edilmesi zorunludur.  

$\UÕFD�� KHUKDQJL� ELU� EDNWHUL� KHUKDQJL� ELU� ]DPDQGD� VL\DK� SLJPHQW� NRGOD\DQ� JHQL�
WUDQVG�NVL\RQ� LOH� ELU� EDúND� EDNWHULGHQ� HGLQHELOLU� YH\D� GHOHV\RQ� \ROX� LOH� PHYFXW� VL\DK�
SLJPHQW� \DSDELOPH� \HWHQH÷LQL� ND\EHGHEilir. Eski terminolojiye göre siyah pigmentli 
Bacteroides terimi ile kastedilen bakteriler (Bacteroides levii, B. macacae, Porphyromonas 
asaccharolytica, P.gingivalis ve P. endodontalis, Prevotella corporis, P. loeschii, P. denticola, P. 
melaninogenica, P. nigrescens� YH� GL÷HUOHUL�� DUDVÕQGD� EHOLUJLQ� ELU� '1$� KRPRORMLVL� EXOXQPD]�� %X�



 634 

VHEHSOH� DUWÕN� ³VL\DK� SLJPHQWOL� DQDHURELN� EDVLO´� WHULPL� NXOODQÕOPDNWD� YH� EX� VL\DK� SLJPHQW�
|]HOOL÷L�LGHQWLILNDV\RQGD�NULWHU�RODUDN�NDEXO�HGLOPHPHNWHGLU� 

*(1(/�g=(//ø./(5� 
 Porphyromonas genusunD�DLW� EDNWHULOHU�*UDP�QHJDWLI��DQDHURS��KDUHNHWVL]�� ED]ÕODUÕ�
GD÷ÕQÕN�GL]LOPLú�NRNREDVLO��ED]ÕODUÕ�XoODUÕ�\XYDUODN�VRQODQDQ�oRPDNODU�KDOLQGHGLU��%DUVDN��GÕú�
JHQLWDO� RUJDQ� YH� D÷Õ]� IORUDVÕQGD� \HU� DOÕUODU�� 6ÕNOÕNOD� NDSDOÕ� RUJDQ� DSVHOHULQGHQ�� VLQ�]LW, 
DSDQGLVLW�� GLú� YH� GLúHWL� LQIHNVL\RQODUÕQGDQ� L]ROH� HGLOLUOHU�� EDNWHUL\HPL� \ROX\OD� HQGRNDUGLW�
sebebi olabilirler. Porphyromonas gingivalis �HVNL�DGÕ�LOH�Bacteroides gingivalis)�EX�KDVWDOÕNODUGDQ�
HQ�VÕN�VRUXPOX�WXWXODQ�EDNWHULGLU� 

Porphyromonas¶ODUÕQ�E�\�N�ELU�NÕVPÕ�Sroteinleri degrade ederek enerji temin eder. Bu 
sebeple asakkarolitik Bacteroides� VÕQÕIÕQD� JLUHU�� %XQD� UD÷PHQ� LoOHULQGH� NDUERQKLGUDWODUÕ�
NXOODQDQODUÕ� GD� YDUGÕU�� hUHGLNOHUL� RUWDPD� V�NVLQDW�� IRUPDW�� DONDOLQ� IRVIDWD]�� N-acetyl-B-
glucosaminidase, proteazlar, H2 ve CO2 salarlar. Eh potansiyelinin -���� P9� GDQ� G�ú�N��
ROGX÷XQGD�GDKD�ERO��UHUOHU��YLW�.1�YH�KHPLQ�KHP��UHPHOHULQL�KHP�GH�YLUXODQVODUÕQÕ�DUWÕUÕU�� 
3253+<52021$6�*ø1*ø9$/ø6� 
 025)2/2-ø�9(�%2<$10$�g=(//ø./(5ø� 

 Hareketsiz, sporsuz ve anaeroptur. Boyu 0.5 µm ile 1.5 µP� DUDVÕQGD� ROXS�
NRNREDVLO� J|U�Q�P�QGHGLU�� &HUDKDW� YH\D� GLúHWL� ROX÷X� � VÕYÕVÕ� LoHULVLQGH� WHN� WHN� GXUDQ��
NDSV�OO��YH�ELUELULQGHQ�IDUNOÕ�E�\�NO�NWH�NÕVD�NRN�]LQFLUOHUL�YH\D�NRNREDVLO�N�PHOHUL�KDOLQGH�
J|U�OHELOLU�� $QDHURSODUÕQ� WDPDPÕ� JLEL� *UDP� SR]LWLI� ER\DQPD\D� H÷LOLPL� YDUGÕU� DQFDN� *UDP�
QHJDWLIWLU��ùHNLO��-1). 
 Hücre morfolojisi besiyerinin hemin (ferriprotoporphyrin IX)� NRQVDQWUDV\RQXQD� VÕNÕFD�
ED÷OÕGÕU�� +HPLQ� EXOXQPD\DQ�EHVL\HULQGH� RYRLG� NRN� J|U�Q�P�QGHGLU�� ILPEULDODUÕ� EXOXQPD]�
YH�HNVWUDVHO�OHU�YH]LN�O�IRUPDV\RQX�J|U�O�U��9H]LN�OOHU�*UDP�ROXPVX]�ER\DQÕU��%HVL\HULQGH�
0.5 µJ�PO� \H� NDGDU� KHPLQ� EXOXQGX÷XQGD� ���� µP�X]XQOX÷XQGD� GROJXQ� oRPDNODU� úHNOLQGH�
J|U�Q�U�� ILPEULDODUÕ� EXOXQXU� YH�oHYUHVLQH�YH]LN�O��UHWPH]��%HVL\HULQH�����µg/ml ‘den daha 
fazla hemin ilavHVL��UHPH\L�YH�SDWRMHQLWH\L�DUWÕUPD]��ùHNLO���-2). 

2UJDQL]PDGDQ� LON� L]ROH� HGLOGLNOHULQGH�� JHQLú� YH� WLSH� |]J�O� ELU� NDSV�OOHUL� EXOXQXU��
Kapsülü en iyi reuthenium red ER\DVÕ�LOH�ER\DQÕU��øOHUOH\HQ�SDVDMODUÕQGD�EX�NDSV�O�ND\EROXU�� 

  
ùHNLO-72.1  P. Gingivalis kolonileri, CDC anaerop kanlÕ agar içerisinde 8 günlük saf kültürde�]D\ÕIFD�KHPROL]�YH�
gri renkli  pigment yaparlar. 'DKD� VRQUD� EX� UHQN� VL\DKODúÕU� �solda). PYG buyyon içerisinde 6 günlük saf 
kültürden Gram boyama immersiyon objektifinde 1000x. (6D÷GD) 

)RWR÷UDI��$\GÕn M. Çukurova Üniv. 7ÕS�)DN�OWHVL�0LNUREL\RORML�$E�'� 
 
 
 .h/7h5�g=(//ø./(5ø� 



 635 

 CDC anDHURS� NDQOÕ� DJDU�� YDQNRPLVLQ� NDQOÕ� DJDU� YH� %+,� NDQOÕ� DJDU�� %0� DJDU� YH��
%UXFHOOD�NDQOÕ�DJDUGD��DQDHURS�NRúXOODUGD��-6 günlük inkübasyondan sonra ürer. Bu bakteri 
bilhassa ilk izolasyonda hemin ve vit K1�JHUHNVLQLU��'DKD�VRQUDNL�SDVDMODUÕQGD�EX�JHreklilik 
GDKD�D]GÕU��+HPLQLQ��UHPH\L�DUWÕUÕFÕ�HWNLVL��YLW�.1�GHQ�ID]ODGÕU��øON�L]RODV\RQGDQ�VRQUD�3<*�
EX\\RQ�YH\D�]HQJLQOHúWLULOPLú�7+,2�EX\\RQ� LoHULVLQH�SDVDMODQÕUVD�EROFD��UHWLOHELOLU�� �%XQODU�
EX� EDNWHUL\L� NÕVD� V�UHOL� �KDIWDODU�� VWRNODPDN� DPDFÕ\OD� NXOODQÕODQ� EHVL\HUOHULGLU�� 'DKD� X]XQ�
V�UH� VWRNODPDN� JHUHNLUVH� EHVL\HULQH� ���� RUDQÕQGD� \D÷VÕ]� V�W� LODYH� HGLOLS� -70 derecede 
dondurulabilir. 
 2SWLPDO� �UHPH� ÕVÕVÕ� ��-37 derecelerdir. pH 7.3-���� DUDVÕQGD� GDKD� ERO� �UHU�� $JDU�
kolonileri 1-�� PP� oDSÕQGD� YH� NRQYHNVWLU�� %esiyeri uygunsa, 7-10.uncu günde pigment 
\DSDUODU�� %X� SLJPHQW� LON� J�QOHUGH� VL\DK� ROPD\DELOLU�� GDKD� VRQUD� VL\DKODúDELOLU�� %LOLQHQ�
VXúODUÕQÕQ��oWH�ELUL�SLJPHQW�\DSPD]� 
 'ø5(1d/ø/ø.� 
 2NVLMHQH� IHYNDODGH� GX\DUOÕGÕU�� 3HN� oRN� P. gingivalis türleri anti-anaerobik 

antibiyotiklere,  penicillin+β� ODNWDPD]� LQKLELW|UOHULQH� GX\DUOÕGÕU�� 7HWUDVLNOLQOHUGHQ�
doxycycline¶H�GDKD�GX\DUOÕGÕU��2UWDPGD�NDOVL\XP�L\RQX�\RNVD��Doxycycline (3 µM) bakterinin 

JLQJLSDLQ� 5� HQ]LPLQL� ���� RUDQÕQGD� EORNH� HGHU�� Doxycycline konsantrasyonu 10 µM 
ROGX÷XQGD�ortamda kalsiyum bulunsa bile gingipain R tamamen bloke olur. Doxycycline’in 
JLQJLSDLQ�.��]HULQH�HWNLVL�\RNWXU�YH\D�D]GÕU��Minocycline�YH�GL÷HU�WHWUDVLNOLQOHULQ�JLQJLSDLQOHU�
üzerine etkisi yoktur.  
 &HUDKDW� YH\D� NDQ� LoHULVLQGH� YH� RGD� ÕVÕVÕQGD� J�QOHUFH� FDQOÕ� NDODELOLU��0LNUREL\RORMLN�
ER\DODUD� YH� NXUXOX÷D� GX\DUOÕGÕU��PHWURQLGDzol (5 µg/ml), safra (% 0.1-0.5), jansiyen moru 

�������������EULODQW�\HúLOL� ������������UHPH\L�HQJHOOHU, kolistin (10 µg/ml), kanamicin (1000 

µg/ml)'e bütün aminoglikozit ve kinolonlara dirençlidir. +�FUH�PHPEUDQÕ� �]HULQGH�xepCAB 
JHQL� WDUDIÕQGDQ� NRGODQDQ� iyon SRPSDODUÕ� YDUGÕU. BXQODU� DUDFÕOÕ÷Õ� LOH� ELU� oRN� DQWLPLNUREL\DO�
maddeyi (rifampin, puromycin ve ethidium bromide)�K�FUH�GÕúÕQD�SRPSDOD\DUDN�X]DNODúWÕUÕr. 
 P. gingivalis��ROXúWXUGX÷X�HNVWUDVHO�OHU�YH]LN�OOHU�VD\HVLQGH�IDJRVLWR]GDQ�NRUXQDELOLU��
$\UÕFD� NRQDNWD� JOLNRNDOLNV� \DSÕVÕQGD� ELU� NDSV�O� ROXúWXUDUDN� IDJRVLWLN� NDELOL\HWWHNL� NRQDN�
hücrelerinden korunabilir. 

P. gingivalis�����J�PO�GHQ�G�ú�N�NRQVDQWUDV\RQODUGD�FKORUKH[LGLQH��&+X) içerisinde 
ELOH� �UH\HELOLU�� %D]Õ� \D]DUODUD� J|UH� K�FUH� J|YGHVLQLQ� YH� YH]LN�OOHULQ� HQ]LPDWLN� DNWLYLWHOHUL�
NXOODQÕODQ� &+;� GHQ� KLo� HWNLOHQPHPHNWHGLU�� 7DP� DNVLQH�� G�ú�N� NRQVDQWUDV\RQGD� �����
µg/ml) CHX ile muamele edilen bakteriler, membran geçirgenliNOHUL� ER]XOGX÷X� LoLQ�RUWDPD�
daha fazla vezikül, tripsin benzeri proteazlar, alkaline phosphatase, ve N-acetyl-B-
glucosaminidase gibi enzimler salarlar. Fakat  bu veziküllerinin ve enzimlerinin litik etkileri 
E�\�N� |Oo�GH� ND\ÕS� ROXU�� %�W�Q� EX� VHEHSOHUOH�� EX� EDNWHUL� �]HULQH�&+;� NXOODQÕODFDNVD� ���
�J�PO� NRQVDQWUDV\RQGDQ� GDKD� \R÷XQ� NXOODQÕOPDOÕ� YH� VDGHFH� SURILODNWLN� DPDoODUOD�
NXOODQÕOPDOÕGÕU� 
 Tetradecyl-4-ethyl-pyridinium chloride� �7'(3&�� ELU� G|UWO�� DPRQ\XP� ELOHúL÷LGLU�
kimyasal kompozisyonu cetylypyridium chlorid gibidir.� %X� PDGGH� &+;� JLEL� GR]� ED÷ÕPOÕ�
olarak P. gingivalisin üremesini inhibe eder. Lipofilik etkisi sebebiyle Gram negatif bakteri 
GXYDUÕQGDNL� OLSRSROLVDNNDULW� WDEDNDVÕQÕ� ED÷OD\DUDN� K�FUH� GXYDUÕQGD� \ÕUWÕNODU� YH� VLWRSOD]PLN�
VÕ]ÕQWÕODUD� VHEHS� ROXU�� 7'(3&� G�ú�N� NRQVDQWUDV\RQGD� ����� �J�PO�� NXOODQÕOGÕ÷ÕQGD� P. 
gingivalisin  hücre gövdesinde ve veziküllerindeki alkaline phosphatase�DNWLYLWHVLQL�DUWÕUÕU��N-
acetyl-B-glucosaminidase DNWLYLWHVLQL�D]DOWÕU��%X�DQWLVHSWLN�LOH�WHPDV�HGHQ�EDNWHULQLQ�YH]LN�O�
SURWHD]ODUÕQÕQ�YRO�P��DUWDU��DPD�OLWLN�DNWLYLWHOHUL�D]DOÕU��%X�VHEHSOH�VDGHFH�\�NVHN�GR]ODUGD�
�!����J�PO���YH�SURILODNWLN�DPDoODUOD�NXOODQÕPÕ�X\JXQGXU� 
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 %X�EDNWHUL\H�\DSÕODELOHFHN�DQWLEL\RWLN�GX\DUOÕOÕN�WHVWOHUL�LoLQ�1&&/6��1DWLRQDO�&RPLWHH�
for clinical Laboratory Standards�� GH÷HUOHUL� NXOODQÕOPDOÕGÕU�� %X� VWDQGDUWODUD� J|UH� DJDU�
GLO�V\RQ� PHWRGX\OD� GX\DUOÕOÕN� WHVWOHUL� \DSÕOÕU�� DQWLEL\RWLN� LODYH� HGLOPLú� �� PP� NDOÕQOÕ÷ÕQGDNL�
%UXFHOOD� NDQOÕ� DJDUD� ��5� &)8� HNLP� \DSÕOÕU�� 12 (%90), CO2 (%5), H2 (%5) atmosferde 37 
derecede en az 4 gün inkuEH� HGLOLU�� %X� EDNWHUL� LoLQ�� (� WHVWL� LOH� DQWLEL\RWLN� GX\DUOÕOÕ÷Õ��
FLSURIOR[DFLQ�KDULo�GL÷HU�E�W�Q�DQWLEL\RWLNOHU�LoLQ�NDEXO�HGLOHELOLU�ELU�PHWRWWXU� 
 0(7$%2/ø=0$6,� 
 +HPLQ� ]HQJLQ� EHVL\HULQGH� �UHGL÷LQGH�� RUWDPD� SURSLRQDW� YH� EXWLUDW� JLEL� VLWRWRNVLN�
DUWÕNODU� VDODU�� +HPLQ� EXOXQPD\DQ� EHVL\HULQGH� LVH� RUWDPD� DPRQ\XP� VDODU�� $QFDN� GL÷HU�
EDNWHURLGHVOHUGHQ�IDUNOÕ�RODUDN���UHGL÷L�RUWDPD�YDOHULN��NDSURLN��L]RNDSURLN�YH\D�V�NVLQLN�DVLW�
VDOPD]�� d�QN�� PHWDEROL]PDVÕ� NDUERQKLGUDW� IHUPHQWDV\RQXQD� GD\DQPD]�� 'DKD� oRN�
DPLQRDVLW�GHJUDGDV\RQX�LOH�HQHUML�WHPLQ�HGHU��(QHUML�ND\QD÷Õ�RODUDN�arginin, cystine, histidin, 
serine, tryptophan� JLEL� DPLQRDVLWOHUL� NXOODQÕU�� $\UÕFD� KHPLQ� EXOXQPD\DQ� RUWDPGD� KLo�
NXOODQDPDGÕ÷Õ�isoleucine, leucine, methionine ve phenylalanine gibi aminoasitleri 
hemin� ]HQJLQ� RUWDPGD� ELU� HQHUML� ND\QD÷Õ� RODUDN� NXOODQDELOLU��P. gingivalis aminoasitlerden 
EDúND�HQHUML� ND\QD÷Õ� RODUDN� KHPH�JLEL� ROLJRSHSWLW� \DSÕVÕQGDNL� ,733� (Iron-Transporting Plasma 

Proteins)�OHULQL�GH�NXOODQÕU� 
 P. gingivalis�YH�GL÷HU�KHPLQ�JHUHNVLQHQ�EDNWHURLGHVOHU���UHPH�G|QHPOHULQGH�RUWDPGD�
KHPLQ� EXOGXNODUÕQGD�� NDWDOD]� DNWLYLWHOHULQL� DUWÕUDUDN� ]RUXQOX� DQDHURS� ROPDNWDQ� oÕNÕS� GDKD�
aerotoleran hale gelmektedirler (bu özellik, Bacteroides distasonis’ te, P. gingivalis’ten daha 
daha belirgindir). 
 $17ø-(1�<$PISI: 
 P. gingivalis,�GL÷HU�E�W�Q�SDWRMHQ�EDNWHULOHUGHNL�JLEL�ELU�NDSV�O�SROLVDNNDULWH�VDKLSWLU��
Fakat P. gingivalis¶LQ� NDSV�O� SROLVDNNDULWL� GL÷HU� *UDP� QHJDWLI� EDNWHULOHUGHQ� ELUD]� IDUNOÕGÕU��
.DSV�O�Q� \DSÕVÕQGDNL� úHNHU� oHNLUGH÷LQGH� 2-keto-3-deoxyoctulosonic acid ve heptose 
EXOXQPD]�� RQXQ� \HULQH� \D÷� DVLWOHULQH� ED÷OÕ� RODUDN� B-hydroxymyristic acid bulunur, 
OLSRSROLVDNNDULW�\DSÕVÕQGDGÕU��%X�PROHN�O�OLSLW�$�WDELDWÕQGDGÕU�YH�NXYYHWOL�ELU�DQWLMHQGLU� 
 %DNWHULQLQ� GÕú� GXYDUÕQÕQ� MHO� HOHNWURIRUH]L� YH� NURPRWRJUDILN� LQFHOHPHOHULQGH� ED]Õ�
\D]DUODUD�J|UH����GL÷HU�ED]ÕODUÕQD�J|UH���PDM|U�SURWHLQ�DQWLMHQ�GHULYDWÕ�WHVSLW�HGLOLU�� 
 %XQODUGDQ� ELULQFLVL� ��� N'D� D÷ÕUOÕ÷ÕQGD� ELU� SURWHLQGLU��PHPEUDQD� ED÷OÕGÕU�� \DSÕVÕQGD�
eser miktarda karbonhidrat ve daha az miktarda kloroformda çözünebilen lipitler bulunur. 
'Õú� GXYDUGDNL� EX� IUDNVL\RQ� EDNWHULQLQ� DJUHJDV\RQXQX� YH� E|\OHFH� LPPXQ� K�FUHOHUGHQ�
NRUXQPDVÕQÕ�WHPLQ�HGHU�� 
 'ÕúGXYDUGDQ�HOGH�HGLOHQ� LNLQFL�IUDNVL\RQ�LVH�E�\�N�RUDQGD�OLSRSROLVDNNDULW�WDELDWÕQGD�
olup çok az miktarda protein (41.5 kDa ) içerir. Bu fraksiyon porin üzerinde bulunur, 
EDNWHULQLQ�KHPDJO�WLQDV\RQ�|]HOOL÷LQGHQ�VRUXPOXGXU� 
 %LU� GL÷HU� DQWLMHQL� LVH� ��� N'D� D÷ÕUOÕ÷ÕQGD� ELU� ILPEULOOLQGLU�� %X� ILPEULOOLQ� SURWHLQL�
VDIODúWÕUÕOÕS� GHQH\� KD\YDQODUÕQD� YHULOGL÷LQGH� KHPDJO�WLQDV\RQ� \DSPDNWDGÕU�� NXYYHWOL�
LPXQRMHQGLU�� )LPEULOOLQLQ� DPLQRDVLW� VHNDQVODUÕQD� J|UH� )LP$-I....FimA-9� RODUDN� �� IDUNOÕ� WLSL�
D\ÕUW� HGLOLU�� (Q� DQWLMHQLN� RODQODUÕ� $� JXUXEX� RODQ� ILPEULOOLQOHUGLU� �)LP$��� 'LúHWL� HSLWHOLQGHNL�
ILEUREODVWODUD� YH� HSLWHO� K�FUHOHULQH� WXWXQPD\Õ� YH� LQWHUQDOL]DV\RQX� VD÷ODUODU�� )LP$-II 
fimbrillinleri, periodontitis patogenezinden birebir sorumludur. Çünkü bu gurup fimbrillinler 
VDO\DGD� EXOXQDQ� YH� NRQDN� VDYXQPDVÕQÕ� VD÷OD\DQ� 353� �SUROLQH-rich protein) den 
HWNLOHQPH]OHU��)LPEULOOLQOHULQ�KHSVL�GLúHWL�HSitel hücrelerinden IL-��VDOJÕODQPDVÕQÕ�LQG�NOHU� 
 P. gingivalis� \XNDUGDNL� DQWLMHQOHUGHQ� EDúND�� WKLRO� SURWH]ODU� VDOJÕOD\DUDN� VHUXPXQ�
|OG�U�F�� HWNLVLQGHQ� NRUXQDELOPHNWHGLU�� $\UÕFD� GDKD� ELUoRN� hyaluronidase, chondroitinase, 
DNA-ase, RNA-ase, collagenase, mucopeptidase ve VLWRWRNVLN�HQ]LP�VDOJÕODU� 
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 P. gingivalis�$7&&������QLQ�EDNWHUL�J|YGHVLQGHQ�HNVWUDNWH�HGLOHELOHQ���� WDQH�IDUNOÕ�
SURWHD]� WHVSLW� HGLOPLúWLU�� ��$�� VXúXQGD� ���� :��� VXúXQGD� LVH� ��� IDUNOÕ� SURWHD]� EXOXQXU��
%XQODUGDQ����WDQHVLQLQ�\DSÕODUÕ�ELUELULQH�oRN�\DNÕQGÕU�YH�JHQXV�VHYL\HVLQGH�RUWDNWÕU��+D\YDQ�
N|NHQOL�VXúODUGD�LVH�RUWDODPD����WDQH�IDUNOÕ�SURWHD]�WHVSLW�HGLOPLúWLU��øQVDQ�N|NHQOL�VXúODUGD�
EXOXQXS�KD\YDQ�N|NHQOL�VXúODUGD�EXOXQPD\DQ�SURWHD]ODU�VHULQ�SURWHD]�\DSÕVÕQGDGÕU�� 
 Bir proteaz hangi protein veya aminoasiti� GDKD� NROD\� SDUoDOÕ\RUVD� R� SURWHLQ� YH\D�
DPLQRDVLWLQ� LVPL� LOH� LIDGH� HGLOLU��gUQH÷LQ�P. gingivalis� SURWHD]ODUÕQGDQ� HQ� DQWLMHQLN� RODQODUÕ�
cysteine� SURWHD]ODUGÕU� YH� EXQODUD� gingipain� DGÕ� YHULOLU�� *LQJLSDLQ� LVLPOL� SURWHD]ODU�
HNVWUDVHO�OHU�HQ]LPOHUGLU��3DWRJHQH]H�LúWLUDN�HGHQ�HQ�|QHPOL���WDQH�JLQJLSDLQ�EXOXQXU� 
 1. Lysine spesifik cystein proteinaz  (gingipain K, Kgp): Bu madde, cystein�GÕúÕQGD�
O\VLQH� GH� SDUoDOD\DELOLU�� .RQDN� HULWURVLWOHULQGHQ� DoÕ÷D� oÕNDQ� KHPRJORELQ�� KHPRSH[LQ��
haptoglobin ve transferrini parçalamaktan sorumludur. Fakat  haptoglobin molekülünün 

\DSÕVÕQGD�EXOXQDQ�β zincirleri üzerine etkisizdir. 
 2. Arginine spesifik cystein proteinaz  (gingipain R): Bu madde cystein� GÕúÕQGD�
DUJLQLQ� GH� SDUoDOD\DELOLU�� +HPDJO�WLQDV\RQ� HWNLVL� D]GÕU�� 6HUXP� içerisindeki hemopexin ve 

transferrini parçalar. Ortamda doxycycline (>3 µ0���EXOXQGX÷XQGD�EX�HWNLVL�ND\EROXU� 
 P. gingivalis� ���� VXúXQXQ� VLWRSOD]PDVÕQGD� YDUOÕ÷Õ� J|VWHULOHQ� arginine 
carboxypeptidase� HQ]LPL� JLQJLSDLQ� 5� LOH� ELUOLNWH� EXOXQGX÷XQGD� GDKD� ID]OD� DQWLMHQLNtir. Bu 
PDGGHQLQ�PROHN�OHU�\DSÕVÕ�PHPHOL�K�FUHOHULQGH�EXOXQDQ�oLQNR-karboksi-peptidaz enzimine 
EHQ]HU� YH� RUWDPGDNL� PHWDO� L\RQODUÕQÕ� NXYYHWOH� NHQGLVLQH� ED÷OD\DUDN� LQDNWLYH� ROXU�� %X�
VHEHSOH�EX�DQWLMHQLQ�HWNLVL�NÕVD�V�UHOLGLU� 
 3$72-(1ø7(� 
 Her bakteri gibi P. gingivalis¶LQ� GH� NRQDNWD� KDVWDOÕN� \DSDELOPHVL� LoLQ� LON|QFH� NRQDN�
GRNX\D� WXWXQDELOPHVL� JHUHNLU�� .RQDNWD� GLúHWL� HSLWHO� K�FUHOHULQH�� ILPEULDODUÕ� DUDFÕOÕ÷Õ� LOH�
tutunur ve hücrenin içerisine girer. Epitel hücrelerinin yüzeylerinde bulunan 50 ve 40 kDa luk 
2 pURWHLQ� EX� ILPEULDODU� LoLQ� UHVHSW|U� J|UHYL� J|U�U�� %XQODUGDQ� ��� N'D� OXN� SURWHLQ� D\QÕ�
]DPDQGD�HSLWHO�K�FUHVLQLQ�NHUDWLQ�ED÷OD\DQ�UHVHSW|U�G�U��'ROD\ÕVÕ\OD�EX�WXWXQPD�trypsin ile 
LQDNWLYH�HGLOHELOLU��6DO\D�NDSODQPÕú�KLGURNVLO�DSDWLW�\�]H\OHUH��NRQDN�VHUW�GRNXODUÕQD��HSLWHOH��
353� YH� VWDWKHULQH� GH� ILPEULDODUÕ\OD� WXWXQDELOLU�� .RQD÷D� WXWXQPDVÕ� ED]HQ� HNVWUDVHO�OHU��
YH]LN�OOHUL� DUDFÕOÕ÷Õ� LOH� GH� RODELOLU�� %X� WXWXQPD� VHUXP� LOH� YH� GLúHWL� ROX÷X� VÕYÕVÕ� LOH� LQKLEH�
edilebilir. P. gingivalis genellikle Gram pozitif bir bakteri DUDFÕOÕ÷Õ\OD� GLúOHULQ� \�]H\OHULQH�
WXWXQPD\Õ� WHUFLK� HGHU�� %X� |]HOOLN� P. gingivalisLQ� HNRORMLN� NLPOL÷LQLQ� ELU� NÕVPÕQÕ� ROXúWXUXU��
7XWXQPDVÕQD�DUDFÕOÕN�HGHQ�EDNWHUL�JHQHOOLNOH�Streptococcus salivariustur veya adezinleri ile 
tutunabilen Actinomyces viscosus gibL�ELU�EDúND�*UDP�SR]LWLI�EDNWHULGLU� 

%X� EDNWHUL� LoLQ� RUWDPGD� KHPLQ� EXOXQPDVÕ� SDWRMHQLWH\L� IHYNDODGH� DUWÕUÕU�� +Lo� KHPLQ�
içermeyen besiyerinde üretilen P. gingivalis kültür süzüntülerinden (5 x 10

9
 CFU) deney 

KD\YDQODUÕQD� NDVÕNWDQ� LQMHNVL\RQ� LOH� YHULOGL÷LQGH� KD\YDQODUGD� KDVWDOÕN� ROXúWXUXODPD]�� $\QÕ�
deney 0.33 µg/ml hemin içeren besiyerinde üretilen P. gingivalis�VXúODUÕ�LOH�WHNUDUODQGÕ÷ÕQGD�
GHQH\�KD\YDQODUÕQÕQ�����VL�|O�U��+HPLQ�NRQVDQWUDV\RQX�����µJ�PO�\H�oÕNDUÕOGÕ÷ÕQGD�GHQH\�
KD\YDQODUÕQGDNL� PRUWDOLWH� ���� \H� oÕNDU�� +HPLQ� NRQVDQWUDV\RQX� ���-5.0 µJ�PO� DUDVÕQGD�
ROGX÷XQGD�PRUWDOLWH������G�U�YH�EX�GXUXPGD�HQ�X]XQ�\DúD\DQ�GHQH\�KD\YDQÕ�DQFDN���J�Q�
\DúD\DELOLU�� +DOEXNL�P. gingivalis� GÕúÕQGD� EDúND�Bacteroides� W�UOHULQGH� D\QÕ�PLNWDU� EDNWHUL�
inokülasyon deneylerinin sonucu ölümle bitmez.  
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     Hemin zengin ortamda 
üretilse bile belirli bir 
K�FUH� VD\ÕVÕQÕQ� DOWÕQGD�
\DSÕODQ� LQMHNVL\RQODU� LOH�
GHQH\� KD\YDQODUÕQGD�
KDVWDOÕN� ROXúWXUXODPD]��
Demekki P. gingivalisin 
YLUXODQVÕ� GR]D� ED÷ÕPOÕGÕU��
P. gingivalis� LQMHNVL\RQODUÕ�
LOH� KDVWDODQGÕUÕODQ� GHQH\�
KD\YDQODUÕQÕQ� KLVWRORMLN�
incelemelerinde injeksiyon 
bölgesinde lokal 
reaksiyonlar ve submuköz 
LQIODPDV\RQ� VDKDODUÕ�
J|U�O�U�� øQRN�ODV\RQ� GR]X�
DUWÕUÕOGÕ÷ÕQGD� LQMHNVL\RQ�
bölgesinde lokal nekrozlar 
görülür. Yüksek dozlarda 
injeksiyon bölgesinde 
NÕOODUÕQ� G|N�OPHVL�� NDV�
GRNXVXQGD� |GHP�� \D\JÕQ�

ED÷�GRNX�QHNUR]ODUÕ�� GHULGH�GHNROPDQODU� YH� ORNDOL]H�DSVHOHU�J|U�O�U��'HQH\�KD\YDQODUÕQÕQ�
RWRSVLOHULQGH� NDUDFL÷HUOHULQGH� KHUKDQJL� ELU� SDWRORMLN� GH÷LúLPH� UDVWODQPDPÕúWÕU�� DQFDN�
DNFL÷HUGH� ORN|VLW� LQILOWUDV\RQX�� |GHP� YH� DOYHROHU� NROODSV� WHVSLW� HGLOPLúWLU�� %X� GHQH\OHUGH�
EDNWHULQLQ��UHWLOGL÷L�RUWDPD�YLW�.1�LODYHVL�PRUWDOLWH\L�DUWÕUPDNWDGÕU� 
 +HPLQ�YDUNHQ�EDNWHULQLQ�RUWDPD�VDOGÕ÷Õ�EXWLULN�DVLW�GLúHWL�GRNXVXQGD�,/-6, IL-8,  IL-11 
VDOÕQPDVÕQÕ� DUWÕUÕU� YH� 7� OHQIRVLWOHUL� LoLQ� WRNVLNWLU�� 7� OHQIRVLWOHULQLQ� DSRSWRVLVLQL� DUWÕUÕU�� GLúHWL�
ILEUREODVWODUÕQÕ�GR]D�ED÷OÕ�RODUDN�VXSUHVH�HGHU� 
 $÷Õ]�ERúOX÷XQXQ�GR÷DO�VÕYÕ�YH�VHNUHV\RQODUÕQGD�QH�KHPLQ�QH�GH�YLW�.1 
bulunur. Bu bakterinin patojenite kazanabilmesi için 2 türlü hemiQ�ND\QD÷Õ�YDUGÕU��%LULQFLVL�
Camphylobacter, Veillonella ve Wolinella��\HOHULQLQ�NDWDEROLN�DWÕNODUÕGÕU� �NRPPHQVDO� LOLúNL���
Florada bulunabilecek Wolinella recta hemin sentezi yaparak P. gingivalisLQ��KHPLQ�ND\QD÷Õ�
görevini üstlenir. P. gingivalisin ikinci hemin kayQD÷Õ� LVH� NRQD÷ÕQ� NHQGLVLGLU�� .RQD÷ÕQ�
eritrositlerini parçalayarak hemin elde eder. Bunu yapabilmek için ektraselüler veziküllerinin 
LoHULVLQGHNL�OLWLN�HQ]LPOHULQL�NXOODQÕU� 
 (.675$�6(/h/(5�9(=ø.h//(5ø� 

(NVWUDVHO�OHU�9H]LN�OOHULQ�\DSÕVÕ� 
 P. gingivalis konaktD� KHPLQ� WHPLQ� HGHPHGL÷L� GXUXPODUGD� �EHONLGH� KHPLQ� � EXOPDN�
LoLQ��\DNODúÕN���-����QP�oDSÕQGD�RYRLG�úHNLOGH�HNVWUDVHO�OHU�YH]LN�OOHU�ROXúWXUXU��+HU�EDNWHUL�
hücresi kendi çevresine 50-���� WDQH� HNVWUDVHO�OHU� YH]LN�O� VDODELOLU�� %XQODU� K�FUH\H�DLW� GÕú�
duvardan�WRPXUFXNODQPD�LOH�PH\GDQD�JHOHQ��OLSRSROLVDNNDULW�ELU�PHPEUDQ�LOH�oHYULOPLú��OLWLN�
HQ]LP�SDNHWOHULGLU�YH�*UDP�QHJDWLI�ER\DQÕU��(NVWUDVHO�OHU�YH]LN�O�IRUPDV\RQX�EX�EDNWHULQLQ�
IHQRWLSLN� DGDSWDV\RQ� PRWLILGLU�� 9H]LN�OOHU� FDQOÕ� K�FUH� GH÷LOGLU�� N�OW�U�� \DSÕODPD]��
Evoporasyon, amonyum sulfat presipitasyonu, ultrafiltrasyon, sukrozda diferansiyel 
JUDG\DQW�VDQWULI�M�� LOH�YH�NORURIRUPGD�D\UÕúWÕUPD�JLEL�\|QWHPOHUOH�VDI�RODUDN�HOGH�HGLOHELOHQ�
\DSÕODUGÕU��(OHNWURQ�PLNURVNRSXQGD�YH]LN�O��oHYUHOH\HQ�ELU�VLWRSOD]PLN�PHPbran görülmez, 

 ùHNLO��2.2 Hemin konsantrasyonunun P. gingivalis üremesine 
etkisi. 6ÕYÕ� EHVL\HULQGH� |Oo�OHQ� W�UELGLWH� �EXODQÕNOÕN�� EDNWHUL�
�UHPHVL�LOH�GR÷UX�RUDQWÕOÕGÕU�������J�PO�GHQ�ID]OD�KHPLQ��UHPH\L 
DUWÕUPDPDNWDGÕU� 
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bir peptidoglikan tabaka da görülmez,  veziküller 25-���QP�NDOÕQOÕ÷ÕQGD�EDNWHUL�K�FUHVL�GÕú�
GXYDUÕQD�EHQ]H\HQ����WDEDNDOÕ�ELU�GXYDU�LOH�oHYULOLGLU��ùHNLO��2-3).  

 

 
ùHNLO-72.3  +HPLQ�\RNOX÷XQGD�HNVWUDVHO�OHU�YH]LN�O�ROXúXPX��+HPLQ��YDUOÕ÷ÕQGD����&'&��DQDHURS��NDQOÕ��DJDU��
���J�QO�N��N�OW�U����NRNREDVLO�úHNOLQGHGLU��$�YH�%����KHPLQ��EXODPDGÕ÷ÕQGD��%+,�DJDU�����J�QO�N�N�OW�U��GÕú�
duvardan tomurcuklanan veziküller yapar (C ve D).  

7(0�IRWR÷UDIODU��$\GÕQ�0��dXNXURYD�hQLY��7ÕS�)DN�OWHVL�0LNUREL\RORML�$E�'� 
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 &KORUDPSKHQLFRO�LOH�EX�EDNWHULQLQ�GÕúGXYDU�SURWHLQOHULQL�HWNLOHPHGHQ�K�FUHQLQ�VDGHFH�
ULER]RPDO� SURWHLQ� VHQWH]L� GXUGXUXOGX÷XQGD� YH]LN�O� IRUPDV\RQXQXQ� D]DOPDVÕ� EHNOHQLUNHQ�
WDP� DNVLQH� DUWDUDN� GHYDP� HWWL÷L� J|U�O�U�� %X� GXUXP�� YH]LN�O� IRUPDV\RQXQXQ� EDNWHULQLQ�
SURWHLQ�PHWDEROL]PDVÕQGDQ�QLVSHWHQ�ED÷ÕPVÕ]�RODUDN�GHYDP�HGHELOGL÷LQL�LIDde eder. 
 Ve]LN�O�Q� \DSÕVÕQGD� RUDQODUÕ� VXúODUD� J|UH� GH÷LúPHNOH� ELUOLNWH� SURWHLQ� ���������
IRVIROLSLW� ��������� OLSRSROLVDNNDULW� �������� EXOXQXU�� +DOEXNL� EDNWHUL� GÕúGXYDUÕQGD� SURWHLQ�
RUDQÕ� VDGHFH� ��� GLU�� %X� NRPSR]LV\RQ�� YH]LN�OOHUL� EDNWHUL� J|YGHVLQGHQ� GDKD� LPPXQRMHQ�
\DSDU�� 9H]LN�OOHUGHNL� SURWHLQ� SURILOL� LQFHOHQGL÷LQGH�� KLGURILOLN� DPLQRDVLWOHU� ������� PRO�����
EDNWHUL� GÕú� GXYDUÕQGDNLOHUGHQ� ������� PRO��� GDKD� ID]ODGÕU�� 'ÕúGXYDUGD� YH� YH]LN�O�
GXYDUÕQGDNL� Q|WUDO� YH� KLGURIRELN� DPLQRDVLW� RUDQODUÕ�� \D÷�DVLWL� YH� OLSLW� RUDQODUÕ� RUWDNWÕU�� øODYH�
RODUDN�� YH]LN�O� oHSHULQGH� KHSVL� NXYYHWOL� DQWLMHQ� WDELDWÕQGD� RODQ� � L����� �13-
methyltetradecaonic), ai15:0 (12-methyltetradecanoic),  16:0 (hexadecanoic), 3(OH)i17:0 
(3-hydroxy-15-methyl-hexadecaonic��\D÷�DVLWOHUL�EXOXQXU��+HSVL�DQWLMHQLktir. 

OrtamGD� KHPLQ� EXOXQPD\ÕúÕ�P. gingivalis için vezikül formasyonunu indükleyen bir 
VWUHV�ROXúWXUXU��$]RFROO
X�V�UDWOH�GHJUDGH�HWPHVLQGHQ�DQODúÕOPDNWDGÕUNL�YH]LN�O�PXKWHYL\DWÕ�
NXYYHWOL� SURWHROLWLNWLU�� 9H]LN�O� IUDNVL\RQODUÕQGD� WHVSLW� HGLOHQ� ��� N'D� OXN� ELU� SURWHDz kazen’i 
GHJUDGH�HGHELOPHNWHGLU�� $\UÕFD� YH]LN�O� LoHUL÷LQGH��-��� N'D�D÷ÕUOÕ÷ÕQGD� ��� IDUNOÕ� SROLSHSWLW�
DQWLMHQ� UDSRU� HGLOPLúWLU�� +HPLQ� EXOXQPD\DQ� RUWDPGD� �UHWLOHQ� P. gingivalis veziküllerinin 
SURWHROLWLN�DNWLYLWHOHUL���NDWÕ��HQ]LPDWLN�DNWLYLWHOHUL�����NDWÕ�DUWar.  

Konak eritrositlerini bulup aglutine ve hemoliz edip onlardan yeterli miktarda hemin 
WHPLQ� HWWL÷LQGH� P. gingivalis vezikül formasyonu henüz bilinmeyen bir feedback 
PHNDQL]PDVÕ�LOH�ND\EROXU�YH\D�D]DOÕU� 
 P. gingivalis, çevresine ekstraselüler vezikül sDODQ�\HJDQH�EDNWHUL� GH÷LOGLU��gUQH÷LQ�
Actinobacillus actinomycetemcomitans� HQGRWRNVLQ� YH� O|NRWRNVLQ� LoHUHQ�� DOYHRO� NHPL÷LQL�
rezorbe edebilen veziküller salar. Capnocytophaga ve cytophaga türlerinin fosfataz aktivitesi 
bulunan ekstraselüler vezikülleri vardÕU�� Bacteroides uniformisin vezikülleri bakteriyosin 
WDELDWÕQGDGÕU�� Bacteroides succinogenes, Bacteroides fragilis  ve Porphyromonas 
endodontalis’in de  P. gingivalis’H�EHQ]HU�HNVWUDVHO�OHU�YH]LN�OOHUL�YDUGÕU��$\UÕFD�RUDO�SDWRMHQ��
olmayan Pseudomonas, Escherichia coli, Haemophilus, Brucella melitensis, Neisseria türleri 
de ekstra selüler vezikül salarlar. Bu bakterilerin veziküllerinde bulunan lipopolisakkaritler 
GHIHNWLIWLU�� gUQH÷LQ� Pseudomonas aeruginosaQÕQ� HNVWUDVHO�OHU� YH]LN�OOHULQGHNL�
OLSRSROLVDNNDULW�NRPSOHNVLQ�LoHULVLQGH�\HU�DODQ�VDNNDULW�]LQFLUOHU�QRUPDOGHQ�NÕVDGÕU��GDKD�D]�
immünojendir. Salmonella typhimuriumXQ�YH]LN�OOHULQGH�VRPDWLN�2�]LQFLUOHUL�PHYFXW�GH÷LOGLU��
Bacteroides succinogenes� YH]LN�OOHUL� VDGHFH� RUWDPD� VHO�OR]� HNOHQGL÷LQGH� RUWD\D� oÕNDU ve 
EDNWHUL\HO�DGHUDQV�LOH�ELU�LOLúNLVL�\RNWXU��Pseudomonas fragii�VDGHFH�NDV�GRNXVXQGD�KDVWDOÕN�
\DSWÕ÷ÕQGD�YH]LN�O�VDODU��'L÷HU�PsudomonasODU�EDNWHUL�K�FUHVL�\DúODQGÕ÷ÕQGD�IRVIDW�]HQJLQ�
veziküller  salarlar. Bu bakterilerden hiçbirisinin  ekstraselüler vezikülleri P. gingivalis 
YH]LN�OOHUL� NDGDU� |]HO� GH÷LOGLU� YH� SDWRJHQH]H� E|\OHVLQH� NXYYHWOH� LúWLUDN� HWPH]��+DOEXNL�P. 
gingivalis�GRNXGD�KHPDJO�WLQDV\RQ�\DSDQ�DGH]\RQD�LúWLUDN�HGHQ�YH]LN�OOHU��UHWLU��  
 

Ekstraselüler Veziküllerin Özellikleri: 
 ���+(0$*/h7ø1$6<ON: 

9H]LN�OOHU��IRUPDOLQOHQPLú�LQVDQ�HULWURVLWOHUL�LOH�PXDPHOH�HGLOGL÷LQGH�KHPDJO�WLQDV\RQ�
\DSDU�� øON� EDNÕúWD� EX� KHPDJO�WLQDV\RQ� ELU� V�USUL]� GH÷LOGLU�� $QFDN� EDúND� EDNWHULOHULQ�
KHPDJO�WLQDV\RQODUÕQGDQ� IDUNOÕ� RODUDN� EX� YH]LN�OOHULQ� \DSWÕ÷Õ� KHPDJO�WLQDV\RQ� úDúÕUWÕFÕ�
VHYL\HGH� LGGLDOÕGÕU�� gUQH÷LQ� glycosidase ve phospholipase� RUWDPD� LODYH� HGLOGL÷LQGH�
KHPDJO�WLQDV\RQX� GXUGXUPDVÕ� EHNOHQGL÷L� KDOGH� P. gingivalis� YH]LN�OOHULQLQ� \DSWÕ÷Õ�
KHPDJO�WLQDV\RQ�EX�\|QWHPOH�GXUGXUXODPD]��$\UÕFD�RUWDPD�KHPDJO�WLQDV\RQX�GXUGXUPDVÕ 



 641 

beklenen D-glucose, D-galactose, D-mannose, N-acetyl-D-glucosamin, lactose, sucrose, 
rhamnose, N-acetyl-D-galactosamine NRQXOGX÷XQGD� YH� KDWWD� EXQODUÕQ� PLNWDUÕ� ���� P0�
VHYL\HVLQH� oÕNDUÕOGÕ÷ÕQGD�ELOH� YH]LN�OHULQ� KHPDJO�WLQDV\RQX�HQJHOOHQHPHPHNWHGLU��Ortama 
L-amLQRDVLW� LODYHVL� GH� ID\GDVÕ]GÕU��2UWDPGD�alanine, asparagine, serine, proline,  leucine, 
lysin ve arginin� QRUPDOGHQ� �� NDWÕ� ID]OD� PLNWDUGD� EXOXQVD� ELOH� EX� YH]LN�OOHULQ�
KHPDJO�WLQDV\RQX�GXUGXUXODPDPDNWDGÕU�� 

Pigment yapmayan P. gingivalis türlerine (mesela W5��VXúXQXQ�%(��PXWDQWÕQD��DLW�
veziküller hemaglütinasyon yapmazlar. O halde hemaglütinin pigment proteinleri ile bir 
LOLúNLVL�RODELOHFH÷L�G�ú�Q�OP�úW�U��9H]LN�O�V�VSDQVL\RQX�NXYYHWOL�SURWHD]ODUOD�PXDPHOH�HGLOLS�
SLJPHQW� SURWHLQOHUL� X]DNODúWÕUÕOGÕNWDQ� VRQUD� KHPDJO�WLQDV\RQ� GHQH\L� WHNUDUODQGÕ÷ÕQGD�
KHPDJO�WLQDV\RQXQ� \LQH� GXUPDGÕ÷Õ� J|U�O�U�� 9H]LN�OOHULQ� KHPDJO�WLQDV\RQ� PHNDQL]PDVÕ�
KHQ�]� DoÕNOÕN� ND]DQPDPÕúWÕU� DPD� EXUDGDQ� oÕNDQ� VRQXo� EX� YH]LN�OOHUGH� EXOXQDQ�
KHPDJO�WLQLQOHULQ� SURWHLQ� YH\D� JOLNRSURWHLQ� \DSÕVÕQGD� ROPDGÕ÷ÕGÕU�� )DNDW� VHUXP� YH� WKLRO�
bloke edici maddeler (mesela 2,2'-dipyridyldisulphide) hemaglütinasyonu makul seviyede 
engellemektedir. 
 2. ADERANS: 

%X� YH]LN�OOHULQ� \�]H\LQGH� KLGURNVLODSDWLW� NDSOÕ� \�]H\OHUH� YH� VDO\D� LOH� |UW�O��
KLGURNVLODSDWLW� \�]H\OHUH� WXWXQDELOHFHN� UHVHSW|UOHU� EXOXQXU�� $\UÕFD� EDúWD� Streptococcus 
sanguis�ROPDN��]HUH�ELUoRN�VWUHSWRNRN�EX�UHVHSW|UOHUH�NROD\FD�WXWXQDELOLU��$÷Õ]GD�EDNWHUL\HO�
DGHUDQV� PRGHOOHULQGHQ� ELU� WDQHVL� EX� YH]LN�OOHULQ� GLú� VHUW� GRNXODUÕQD� WXWXQPDVÕ� YH�
VWUHSWRNRNODUÕQ� EX� YH]LN�OOHUH� LQGLUHNW� WXWXQPDVÕ� úHNOLQGHGLU�� 9H]LN�OOHU� |QFHGHQ� ÕVÕWÕOÕUVD�
veya arginin ile muamele edilirse streptokok-YH]LN�O� WXWXQPDVÕ� GXUGXUXODELOLU�� $PD�
VWUHSWRNRNODU�ÕVÕ� LOH�PXDPHOH�HGLOGL÷LQGH�EX�WXWXQPD�HQJHOOHQPH]��'HPHNNL�DNWLI�DGH]LQOHU�
VWUHSWRNRNODUGD�GH÷LO��YH]LN�O�Q�\�]H\LQGH�EXOXQXUODU� 

  
ùHNLO-72����(SLWHO�K�FUHOHULQH�DGH]\RQ�YH�SHQHWUDV\RQ�\HWHQH÷L�� 

A) P. gingivalis KB epitel hücre kültürüne inoküle edildikten 5 dakika sonra epitel 
hücreleULQH�\DSÕúDELOLU� Bir mHPEUDQ�ER\DVÕ�RODQ�'L2�PHPEUDQGDNL� LQWHUQDOL]DV\RQX�
göstermektedir (Siyah ok). 

B) 5RGDPLQ� LOH� NÕUPÕ]Õ� ER\DQDQ� EDNWHULOHU�� IDJROL]R]RPDO� PHPEUDQODUÕ� �NÕUPÕ]Õ� RN��
\ÕUWDUDN�HSLWHO�K�FUHVLQLQ�LoHULVLQGH�SHULQ�NOHHU�\HUOHúLUOHU��VL\ah ok).  

)RWR÷UDIODU���QXPDUDOÕ�ND\QDNWDQ�DOÕQPÕúWÕU�  
 

 3. KOAGREGASYON : 
9H]LN�OOHU� KHP� ELUELUOHUL� �]HULQH� KHP� GL÷HU� EDNWHULOHU� DUDVÕQGD� DJUHJH� ROPD\D�

PH÷LOOLGLU�� 1RUPDO� NRúXOODUGD� ELUELUOHULQH� WXWXQDPD\DQ� Eubacterium saburreum ve 
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Capnocytophaga ochracea gibi oral patojenler ortama P. gingivalis vezikülleri ilave 
HGLOGL÷LQGH�� YH]LN�OOHUH� WXWXQDUDN� o|NHOLUOHU� YH� E|\OHFH� IDJRVLWR]GDQ� NRUXQPDODUÕ� GDKD�
P�PN�QG�U�� 9H]LN�OOHU� GHQH\GHQ� |QFHGHQ� ÕVÕWÕOGÕ÷ÕQGD� EX� DJUHJDV\RQ� HWNLVL� ND\EROPD]��
.RDJUHJDV\RQ�HWNLVL�JHQLú�ELU�S+�GH÷LúLPLQGH� ����-�����ELOH�NDOÕFÕGÕU��2UWDPGD�úHNHUOHU�YH�
uronic acid�EXOXQGX÷XQGD�GXUPDVÕ�YH\D�D]DOPDVÕ�EHNOHQHQ�NRDJUHJDV\RQ�HWNLVL������P0�
uronic acid ilavesiyle bile engellenemez. Ancak L-arginin (2.5 mM ) veya L-Lysine (50 mM) 
NRDJUHJDV\RQ�HWNLVLQL�NÕVPen bloke edebilir. 
 ���+(02/ø=� 

%DNWHUL� J|YGHVLQLQ� KHPROLWLN� DNWLYLWHVL� EXOXQPDGÕ÷Õ� KDOGH� YH]LN�OHULQLQ� NR\XQ�
HULWURVLWOHULQL� NÕVPHQ� KHPROL]H� HWPHVL� P. gingivalis¶L� GDKD� GD� VÕUDGÕúÕ� \DSDU�� +HPROL]LQ�
\DSÕVÕQGDNL� PDGGHQLQ� YH]LN�OGH� EXOXQDQ� ELU� cystein-protease ROGX÷X� WHVSLW� HGLOPLúWLU�� %X�
EDNWHULQLQ�KHPROL]LQL�HULWURVLW�PHPEUDQÕQGDNL�VSHFWULQ�LVLPOL�\DSÕVDO�SURWHLQL�GHJUDGH�HGHUHN�
WDP� KHPROL]� \DSPDVD� ELOH� HULWURVLWWHQ� GÕúDUÕ\D� KHPRJORELQ� VÕ]ÕQWÕVÕQD� VHEHS� ROXU�� %X�
VHEHSOH� EX� EDNWHULQLQ� \DSWÕ÷Õ� KHPROL]�� WKLRO� bloke edici maddeler (mesela 2,2'-
dipyridyldisulphide) ile durdurulabilir.  
 ���+(0ø1�%$ö/$0$� 

.RQDN� HUWURVLWOHULQGHQ� VÕ]DQ� \HJDQH� GHPLUOL� PDGGH� KHPRJORELQ� GH÷LOGLU�� 'HPLU�
WDúÕ\DQ� PROHN�O�� DOEXPLQ�� KHPRSH[LQ�� KDSWRJOREXOLQ-hemoglobin kompleksi de olabilir. 
%�W�Q�EX�ELOHúLNOHULQ�LoHULVLQGH�EX�EDNWHULQLQ�LKWL\DFÕ�RODQ�KHPLQ�EXOXQXU��)DNDW�EX�ELOHúL÷LQ�
LoHULVLQGHQ� KHPLQLQ� QDVÕO� NRSDUWÕOGÕ÷Õ� WDP� RODUDN� ELOLQPHPHNWHGLU�� %X� DúDPDGD� DNOD�
JHOHELOHFHN�ELU�VRUX��RUWDPGDNL�KHPLQLQ�EDNWHULQLQ�KDQJL�NRPSRQHQWLQH�ED÷ODQGÕ÷ÕGÕU� 
 Hemin bulunmayan ortamda üretilen P. gingivalis� K�FUHOHULQLQ� GÕú� GXYDUODUÕQGD��
QRUPDOGH� EXOXQPD\DQ� �� IDUNOÕ� SURWHLQ� EXOXQGX÷X� J|VWHULOPLúWLU�� %XQODU� ��� YH� ��� N'D�
D÷ÕUOÕ÷ÕQGD� ROXS� +%3V� �+HPLQ� %LQGLQJ� 3URWHLQOHU�� DGÕQÕ� DOÕU�� %X� SURWHLQOHU� K�FUH�
J|YGHVLQGHNL�+PX5�LVLPOL�KHPLQ�ED÷OD\DQ�UHVHSW|U��ROXúWXUXU. Bu reseptör protoporphyrin, 
mesoporphyrin, deuteroporphyrin, metalloporphyrins, hematoporphyrin� YH� GL÷HU� GHPLU�
ELOHúLNOHULQH� NXYYHWOL� DILQLWH� J|VWHULU�� 2UWDPGD� KHPLQ� YDUNHQ� oR÷DODQ� K�FUHOHUGH� EX�
reseSW|UOHU�EXOXQPD]�YH\D�D]GÕU� 
 .RQWUROOX� KHPLQ� LODYH� HGLOPLú� EHVL\HULQGHQ� WRSODQDQ� P. gingivalis ATCC 33277 
|UQHNOHUL� �]HULQGH� \DSÕODQ� VHO�OHU� HNVWUDNVL\RQ�oDOÕúPDODUÕ�J|VWHUPLúWLUNL�� RUWDPGDNL� KHPLQ�
EDNWHULQLQ� GÕúGXYDUÕQD� G|Q�ú�PV�]� RODUDN� ED÷ODQPDNWD� YH� OLSRSROLVDNNDULW� NRPSOHNVLQ�
\DSÕVÕQD� GDKLO� RODUDN� OLSLW� $-GHPLU� NRPSOHNVL� ROXúWXUPDNWDGÕU�� 2UWDPGDNL� KHPLQL� LON�
\DNDOD\DQ� +%3� OHUGLU�� %X� PHNDQL]PDQÕQ� VLGHURIRU� DUDFÕOÕNOÕ� WXWXQPD� ROGX÷X�
G�ú�Q�OPHNWHGLU�� .XUX� D÷ÕUOÕ÷Õ� ��PJ� RODQ� K�FUH� GÕú� GXYDUÕ� \DNODúÕN� RODUak 5.86 ± 1.9 µg 
KHPLQ�ED÷ODPDNWDGÕU��hVWHOLN�ED÷ODQDQ�KHPLQ��7ULV�EXIIHU� LoHULVLQGH�XOWUDVDQWULI�MDV\RQ� LOH�
\HULQGHQ�NRSDUÕODPDPDNWDGÕU��%HQ]HU�ELU�|]HOOLN�Shigella flexineri�GÕú�GXYDUÕQGDNL�����N'D�
OXN� KHPLQ� ED÷OD\DQ� SURWHLQGH� GH� YDUGÕU� YH� EDNWHULQLQ� GRNX\D� LQYD]\RQX� EXQD� ED÷OÕGÕU��
Muhtemelen P. gingivalisLQ� KHPLQ� ED÷ODPD� |]HOOL÷L� GH� SHULRGRQWDO� GRNXODUD� LQYD]\RQ�
\HWHQH÷LQL� DUWÕUPDNWDGÕU�� 6L\DK� SLJPHQW� \DSPD\DQ� P. gingivalis� VXúODUÕ� GDKD� D]� KHPLQ�
ED÷ODUODU�� 
 

Ekstraselüler Veziküllerin Enzimatik Aktiviteleri: 
9H]LN�O� PXKWHYL\DWÕQGDNL� HQ]LPOHULQ� WHNHU� WHNHU� QHOHU� ROGXNODUÕ� WDP� RODUDN� WHVSLW�

HGLOHPHPLúWLU�� hVWHOLN� EX� HQ]LPOHU� VD\Õ� YH� NLP\DVDO� \DSÕ� EDNÕPÕQGDQ� VXúWDQ� VXúD�
GH÷LúLNOLNOHU� J|VWHUPHNWHGLU�� 9H]LN�OGHNL� HQ]LPOHU� GHJUDGDWLI� YH� GLJHVWLIWLU�� $NWLYLWHOHULQH�
EDNÕODUDN�ú|\OH�JUXSODQÕU� 
 ��� 3URWHROLWLN� DNWLYLWH�� %X� |]HOOL÷H� VDKLS� RODQ� HQ]LPOHULQ� ��� -� ���� N'D� D÷ÕUOÕ÷ÕQGD�
WRSODP� �� JXUXS� HQ]LPGHQ� ROXúWXNODUÕ� J|VWHULOPLúWLU�� %LU� NÕVPÕ� cysteine proteaz ve serin 
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SURWHD]GÕU�� EXQODU� WKLRO� EORNH� HGLFLOHUGHQ� HWNLOHQLU. Hepsi, periodontal dokudaki ölü hücre 
VD\ÕVÕ� DUWWÕ÷ÕQGD� YH� (K� G�úW�÷�QGH� GDKD� \ÕNÕFÕ� ROXUODU�� %X� |]HOOLN� SHULRGRQWLWLVLQ� QHGHQ�
SURJUHVLI� ELU� SURJQR]X� ROGX÷XQX� NÕVPHQ� DoÕNODU�� 9H]LN�O� SURWHD]ODUÕ� úX� ELOHúLNOHUL�
parçalayabilir: azozoll, a-1-antitrypsin��VÕ÷ÕU serum albumini, casein, collagen (tip-1), eritrosit 
membran proteinleri, fibronectin, fibrinogen, jelatin, hemoglabin, IgA, IgG, transferrin ve 
GDKD� ELU� oRN� SURWHLQ|]� \DSÕ�� %XQODUÕQ� LoHULVLQGH� NROODMHQ� SHULRGRQWDO� GRNXQXQ� HQ� |QHPOL�
interselüler elementL�ROXS�RUWDGDQ�NDONPDVÕ�GXUXPXQGD�SHULRGRQWDO�GRNX�E�W�QO�÷��ER]XOXU��
9H]LN�O� LoHULVLQGH� NROODMHQL� SDUoDOD\DQ� VSHVLILN� ELU� WHN� HQ]LP� WHVSLW� HGLOHPHPLúWLU��.ROODMHQ�
\ÕNÕPÕ�QRQVSHVLILNWLU�� 

+HP� VDO\D� KHP� GH� GLúHWL� ROX÷X� OLNLWLQGH� EXOXQDQ� ILEURQHNWLQ�� SHULRGRQWDO� DWDúPDQ�
WDPLULQGH�URO�DOÕU��D\UÕFD�PRQRVLWLN�DNWLYLWH�LoLQ�JHUHNOLGLU�YH�QRQVSHVLILN�RODUDN�VWUHSWRNRNODUD�
ED÷ODQDUDN� RSVRQLQ� J|UHYL� J|U�U�� 9H]LN�O� SURWHD]ODUÕ� ILEURQHNWLQL� SDUoDODGÕ÷ÕQGD� VDGHFH�
SHULRGRQWDO� WDPLU� LúOHYLQL� JHFLNWLUPHNOH� NDOPD]� D\QÕ� ]DPDQGD� VWUHSWRNRNODUD� NDUúÕ�
\�U�W�OPHNWH�RODQ�LPPXQ�VDYXQPD\Õ�GD�ER]DU� 
 Hem P. gingivalis� K�FUH� HNVWUDNWODUÕQGD� KHP� GÕúGXYDU� IUDNVL\RQODUÕQGD� KHP� GH�
YH]LN�O� IUDNVL\RQODUÕQGD�glycylprolyl dipeptidase� LVLPOL�ELU� DPLQRSHSWLGD]D� UDVWODQPÕúWÕU��%X�
enzim kollajenin alfa zincirlerini ve gly-pro� DPLQRDVLW� N|SU�OHUL� LKWLYD� HGHQ� GL÷HU� EDúND�
SROLSHSWLWOHUL� GH� GHSROLPHUL]H� HGHU�� 3HULRGRQWDO� GRNX� \ÕNÕPÕQGD� NROODMHQD]� DNWLYLWHVLQH�
benzer bir rol üstlenir. Etkisi 20 mM dithiothreitol veya serin proteaz inhibitörleri ile 
engelOHQHELOLU��3HULRGRQWDO�GRNXGD�(K�G�úW�÷�QGH�GDKD�\ÕNÕFÕGÕU� 
 2. Osteoklastik aktivite: P. gingivalisin� J|YGHVLQGH� �SHULSOD]PLN� ERúOXNWD�� DONDOHQ�
fosfataz bulunur ve bu bakteri bu enzimi kendisine enerji temin etmek için, sitoplazmik 
PHPEUDQÕQ� IRVIRUOD� \�NOHQPHVLQL� HQJHOOHPHN� YH� NHQGL� PHPEUDQÕQGDNL� IRVIRUX�
X]DNODúWÕUPDN� LoLQ� NXOODQÕU�� %XUDGDNL� DONDOHQ� IRVIDWD]� HQ]LPL� PXKWHPHOHQ� YH]LN�O�
IRUPDV\RQX� VÕUDVÕQGD� \DQOÕúOÕNOD� YH]LN�O� oHSHULQH� GDKLO� ROXU�� 9H]LN�OGHNL� DONDOHQ� IRVIDWD]��
YH]LN�O�Q� GÕú� GXYDUÕQÕQ� KHPHQ� DOWÕQGD� EXOXQXU�� 9H]LN�O� LOH� ELUOLNWH� SHULRGRQWDO� GRNXODUD�
\D\ÕOGÕ÷ÕQGD�NRQDN�GRNXGD�PLQHUDOL]H�GRNX\X�GHIRVIRULOL]H�HGHUHN�NHPLN�RUJDQLN�PDWULNVLQLQ�
\ÕNÕOPDVÕQÕ�VD÷ODU� 
 $\UÕFD� EX� EDNWHULQLQ� KHP� YH]LN�OOHULQGH� KHP� GH� K�FUH� J|YGHVLQGH� N-acetyl-B-
glucosaminidase HQ]LPL� EXOXQXU�� %X� HQ]LP� DVOÕQGD� SURWHLQOHUH� ED÷OÕ� JOXNR]X� \HULQGHQ�
NRSDUPDN� LoLQ� EDNWHULOHU� WDUDIÕQGDQ� NXOODQÕODQ� ELU� HQ]LPGLU�� )DNDW� DVDNNDUROLWLN� GR÷DVÕ�
sebebiyle P. gingivalis bu enzimi glukoprotein kompleksinin içerisinden protein koparmak 
için kuOODQÕU�� %X� HQ]LPLQ� NHPLN� GRNXVXQGDNL� RUJDQLN�PDWULNVLQ� �]HULQH� GH� \ÕNÕFÕ� ELU� HWNLVL�
EXOXQPDNWDGÕU 
 3. Koruyucu etki: Veziküller serumun bakterisidal etkisinden bakteriyi korurlar. 
%LOLQGL÷L� �]HUH�� VHUXPXQ� LoHULVLQGH� NRPSOHPDQ�� QRQVSHVLILN� LPPXQJOREXOLQ� YH� WUDQVSRUW�
SURWHLQOHU� EXOXQXU� YH� EX� VHEHSOH� VHUXPXQ� EDNWHULOHU� �]HULQH� HQJHOOH\LFL� ELU� HWNLVL� YDUGÕU��
øoHULVLQGH� ��� VHUXP� EXOXQDQ� EHVL\HULQGH� ELUoRN� RUDO� SDWRMHQ� PHVHOD� Capnocytophaga 
ochrace ve Prevotella loescheii��UHPHGL÷L�KDOGH�H÷HU�EHVL\HULQH������J/ml konsantrasyonda 
P. gingivalis vezikülleri ilave edilirse serumun inhibitör etkisi ortadan kalkar ve bu 
EDNWHULOHULQ��UHPHVL�������RUDQÕQGD��DUWDU��9H]LN�OOHUH�EX�|]HOOL÷L�YHUHQ�ELULVL�WHUPRODELO�YH�
ELULVL�GH�WHUPRVWDELO�RODQ� LNL�HQ]LP�EXOXQGX÷X�J|VWHULOPLúWLU��7HUPRODELO�HQ]LP����GHUHFHGH�
30 dakika veya 100 derecede 5 dakika kaynatmayla etkisini kaybeder. Termostabil enzim 
kaynatmayla inaktive olmaz ve ancak yüksek konsantrasyonlarda (1.5 µg/ml) etkili olur. 
9H]LN�OOHULQ� GXYDUÕQGD� EXOXQDQ� OLSRSROLVDNNDUitler de termostabildir ve çok yüksek 
NRQVDQWUDV\RQODUGD� ���� �J�PO�� VHUXPXQ� EDNWHULVLGDO� HWNLVLQL� HQJHOOHU�� $\UÕFD� EX�
lipopolisakkaritler, C. ochrace�\�]H\LQGH�NRPSOHPDQÕQ�&��SDUoDVÕQÕQ�WXWXQDFD÷Õ�UHVHSW|UH�
\DSÕúDUDN�EX�EDNWHULQLQ�RSVRQL]DV\RQXQX�Hngeller. 
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 4��6LWRWRNVLN�DNWLYLWH��9H]LN�OOHU�LQVDQ�O|NRVLWOHULQLQ�FDQOÕOÕ÷Õ�YH�NHPRWDNVLV�NDELOL\HWOHUL�
üzerine olumsuz etki ederler. Agaroz jel içerisine konan nötrofiller P. gingivalis hücre 
J|YGHVLQH� NHPRWDNVLV� \DSDELOGLNOHUL� KDOGH� HNVWUDVHO�OHU� YH]LN�OOHUH� GR÷ru kemotaksis 
KDUHNHWOHUL�VÕQÕUOÕGÕU�YH\D�KLo�\RNWXU��9H]LN�OOHULQ�Q|WURILO�NHPRWDNVLVLQL�HQJHOOH\HQ�EX�|]HOOL÷L��
her konsantrasyonda (10

-3
 -10

3
 µg/ml) görülür. Muhtemelen bu sebeple vezikül fagozitozu 

KHQ�]�J|VWHULOHPHPLúWLU� 
 <$37,ö,�+$67$/,./$5� 
 P. gingivalis pek çok anaerop infeksiyondan (otit, sinüzit, apandisit, derin abdominal 
DSVHOHU�� L]ROH� HGLOHELOLU� DQFDN� LQVDQGD� VÕNOÕNOD� SHULRGRQWDO� GRNXODUGD� LOWLKDSODQPDODUD� YH�
SHULRGRQWDO� NHPLN�\ÕNÕPÕQD�VHEHS�ROXU��(ULúNLQ�SHULRGRQWLWLVLQGHQ�\DSÕODQ�N�OW�UOHULn %75.8 
inden P. gingivalis� HOGH� HGLOLU�� øQIHNWH� N|N� NDQDOÕQGDQ� L]ROH� HGLOPH� VÕNOÕ÷Õ� LVH� ���� GLU��
'ROD\ÕVÕ\OD� ELU� HQGRGRQWLN� SDWRMHQ� ROPDNWDQ� GDKD� oRN� ELU� SHULRGRQWDO� SDWRMHQGLU��
0RQRLQIHNVL\RQ� KDOLQGH� ROGX÷XQGD� SHULRGRQWDO� LQIHNVL\RQODU� WHNUDUODPD\D� GDKD� P�VDLWWLU��
(÷HU�P. gingivalis infeksiyonu üzerine CMV (sitomegalo virus) infeksiyonu eklenirse prognoz 
GDKD�D÷ÕU�ROPDNWDGÕU� 
 'LúHWL� HSLWHOL�� D÷Õ]� IORUDVÕ� LOH� NRQDN� GRNXODUÕ� ELUELULQGHQ�D\ÕUDQ� |QHPOL� ELU� EDUL\HUGLU��
P.gingivalis�GLúHWL�HSLWHO�K�FUHOHULQH�LQWHUQDOL]H�ROPD�|]HOOL÷LQH�VDKLSWLU��øQWHUQDOL]DV\RQXQ�LON�
EDVDPD÷ÕQD�HNVWUDVHO�OHU�YH]LN�OOHU�|QF�O�N�HGHU��%DNWHUL��HSLWHO�K�FUHVLQH�JLUGL÷LQGH�HSLWHO�
K�FUHVLQLQ�Q�NOHXVXQD�\DNÕQ�\HUOHúLU�YH�EXUDGD�IDJRVLWR]GDQ�NRUXQDUDN�UDKDWoD�oR÷DODELOLU�
�ùHNLO� ��-���� %|\OH� LQIHNWH� ROPXú� GLúHWL� HSLWHO� K�FUHOHULQGHQ� YH� PRQRVLWOHUGHQ� ELU� NRQDN�
sinyali olarak mitogen activated protein kinase� HQ]LPL� VDOJÕODQÕU�� %X� HQ]LPDWLN�
aktivasyondan P. gingivalisin lipopolisakkaritleri sorumludur. 
 P. gingivalis epitel hücrelerinin birbirlerine tutunma yüzeylerinde yer alan E-cadherin 
LVLPOL�SURWHLQL�|QFH�KLGUROL]H�YH�VRQUD�GHJUDGH�HGLS�HSLWHO�|UW�Q�Q�E�W�QO�÷�Q��ER]DUDN�ED÷�
GRNXVXQD� JHoHELOLUOHU�� %X� HWNLGHQ� JLQJLSDLQ� .� VRUXPOXGXU�� G�ú�N� ����� P0��
NRQVDQWUDV\RQGD�ELOH�HSLWHO�|UW�\��SDUoDOD\DELOLU��$\UÕFD�EDNWHUL�J|YGHVLQGHQ�VRQLNDV\RQ�ile 
elde edilen ekstraktlar 0-2 µg/ml konsantrasyonda bile kuvvetli (%45-70 oranda) osteolitiktir. 
 3HULRGRQWDO�GRNXODUD�VÕ]DQ�EDNWHULQLQ��EXUDGDQ�EDNWHUL\HPL�\ROX\OD�VLVWHPLN�GRODúÕPD�
geçerek endokardit seEHEL� RODELOHFH÷L� YH\D� DWHURVNOHUR]D� VHEHS�RODELOHFH÷L� J|VWHULOPLúWLU��
$RUW�� NDOS� YH� LQVDQ�J|EHN� NRUGRQ�YHQLQGHQ�DOÕQDQ� HQGRWHO� K�FUHOHUL� EX� EDNWHULQLQ� ���� YH�
$����� VXúODUÕ� LOH� PXDPHOH� HGLOGL÷LQGH� HQGRWHO� K�FUHOHULQGH� LQWHUVHO�OHU� YH� YDVN�OHU�
DGH]\RQ� VLWRNLQOHUL� D\UÕFD�P ve E-selectin¶OHUL� VDOJÕODQGÕ÷Õ� J|VWHULOPLúWLU��$\UÕFD�HQGRWHOGHQ�
IL-8 ve monocyte chemotactic protein-1 (MCP-��� VDOÕQPDVÕQÕ� GD� LQG�NOHU�� %XQODU� GDPDU�
oHSHULQGH� DWHURP� SODNODUÕ� ROXúWXUDELOGL÷LQLQ� NDQÕWÕGÕU�� %X� HWNL� cytochalsin D ile bloke 
edileELOLU�� 'DPDU� HQGRWHOLQH� KDUDEL\HWLQ� PHNDQL]PDVÕ� JLQJLSDLQ� .� YH� ILPEULD� SURWHLQOHULQH�
ED÷OÕGÕU�� 1RQLQYD]LI� VXúODU� YH� ILPEULD� GHIHNWOL� VXúODU� HQGRWHO� K�FUHOHULQGH� EX� VLWRNLQOHUL�
ROXúWXUDPD]ODU�� 
 

(3ø'(0ø<2/2-ø�9(�'h1<$'$�<$<*,1/,ö,� 
2Q�o�\DúÕQGDQ�E�\�N�����PLO\RQ�J|Q�OO�Q�Q�GLú�SOD÷Õ�IORUDVÕ�LQFHOHQPLú�YH����¶ÕQGD�

EX� EDNWHULQLQ� NRORQL]H� ROGX÷X� WHVSLW� HGLOPLúWLU�� $QFDN� KDVWDOÕN� \DSDELOPHVL�� SHULRGRQWLWLV�
VHEHEL� RODELOPHVL� YH\D� EDNWHUL\HPL� LOH� VLVWHPLN� KDVWDOÕNODUD� VHEHS� ROPDVÕ� LoLQ� NRQD÷ÕQ�
GX\DUOÕ�ROPDVÕ�YH�EDúND�ED]Õ�EDNWHULOHUOH�ELUOLNWH�EXOXQPDVÕ��NRQDN�GRNXGD�(K�SRWDQVL\HOLQLQ�
\HWHUL� NDGDU� G�ú�N� ROPDVÕ�� GLúWDúÕ� JLEL� KD]ÕUOD\ÕFÕ� VHEHSOHULQ� EXOXQX\RU� ROPDVÕ�� NRQD÷ÕQ�
LPPXQ�VDYXQPDVÕQÕQ�D]DOPÕú�ROPDVÕ�JHUHNLU��$QFDN�OLWHUDW�UGH�EX�EDNWHUL�LOH�LOJLOi spekülatif 
\D\ÕQODU�YDUGÕU��gUQH÷LQ��KLoELU�EDNWHUL�LOH�NRQWURO�JUXEX�NDUúÕODúWÕUPDVÕ�\DSPDNVÕ]ÕQ��VDGHFH�
��� WDQH� SHULRGRQWLWLVOL� KDVWDQÕQ� UHWURVSHNWLI� LVWDWLVWLNVHO� ELOJLVLQH� GD\DQDUDN�P. gingivalisin 
KLSHUOLSLGHPL�\DSDELOHFH÷L�V|\OHQPLúWLU�� 
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40 tane serebral infarkWÕ� RODQ� RUWD� \Dú� KDVWDQÕQ� ��� WDQHVLQGH� N|W�� D÷Õ]� KLM\HQL� LOH�
VHUHEUDO�LQIDUNW�ELUOLNWH�EXOXQGX÷X�LoLQ��EX�EDNWHUL�YH�VHUHEUDO�LQIDUNW�DUDVÕQGD�PDWHPHWLN�ELU�
LOLúNL�NXUXOPD\D�oDOÕúÕOPÕúWÕU�� 

)DUH� EH\QLQGHQ� DOÕQDQ� JOLDO� K�FUHOHU� �]HULQH� P. gingivalis uygulanGÕ÷ÕQGD�� 3*(2 
VDOJÕODQGÕ÷Õ� LoLQ� P. gingivalis� PXOWLSO� VNOHUR]LVWHQ� VRUXPOX� WXWXOPXúWXU�� %X� oDOÕúPDGD� GD�
NRQWURO�DPDoOÕ�KLoELU�EDNWHUL�NXOODQÕOPDPÕúWÕU� 

%X�EDNWHUL��]HULQH�ELU�EDúND�VSHN�ODV\RQ�GLDEHW�VHEHEL�ROGX÷X�\ROXQGDGÕU��6DGHFH�
retrospektif bir istDWLVWLN� \DSÕOPÕú�� GL\DEHWLQ� WRSOXPGD� WRSODP� J|U�OPH� VÕNOÕ÷Õ� ��-6, 
SHULRGRQWLWLVLQ� J|U�OPH� VÕNOÕ÷Õ� ���� EXOXQPXúWXU�� 'L\DEHW�� SHULRGRQWLWLVOL� ELUH\OHULQ� ������
�QGH�� SHULRGRQWLWLV� ROPD\DQ� ELUH\OHULQ� ��� XQGD� J|U�OP�úW�U�� 3HULRGRQWLWLV�� GLDEHWLN�
ELUH\OHULQ�������LQGH�GLDEHWLN�ROPD\DQ�ELUH\OHULQ�������QGH�J|U�OPLúW�U��%X�PDWHPDWLN�LOLúNL�
sebebiyle P. gingivalis¶LQ� GL\DEHW� VHEHEL� ROGX÷X� V|\OHQPLúWLU�� %X� HUNHQ� ELU� LGGLDGÕU��
0HNDQL]PDVÕ�DoÕNODQPDGÕ÷Õ�V�UHFH�EXQODU�VDGHFH�KLSRWH]GLU�� 

%DúND� ELU� oDOÕúPDGD����� GLDEHWOL� YH� SHULRGRQWLWLVOL� ELUH\� �� JXUXED� D\UÕODUDN�
SHULRGRQWDO� WHGDYL� DPDFÕ\OD� ELU� JXUXED� doxycycline� YHULOPLúWLU�� ho� D\� VRQUD�� GL\DEHWLN�
ELUH\OHULQ� NDQÕQGD� JOLNR]LOOHQPLú� KHPRJORELQ� VHYL\HVLQGH����� OXN� ELU� D]DOPD� ROPXúWXU� YH�
D÷Õ]ODUÕQGD� P. gingivalis  kolonizasyonu� D]DOPÕúWÕU�� %X� VRQXFD� EDNDUDN� P. gingivalis‘in 
GLDEHW�VHEHEL�RODELOHFH÷L�VRQXFX�WHONLQ�HGLOPLúWLU� 

%X�EDNWHUL�LOH�LOJLOL�ELU�EDúND�LGGLD�KDPLOHOHUGH�G�ú�N�VHEHEL�ROGX÷XGXU��%LU�oDOÕúPDGD�
KDPLOH� IDUHOHU�� FDQOÕ� YH� ÕVÕ� LOH� |OG�U�OP�ú� P. gingivalis ile infektH� HGLOPLúWLU�� øQIHNVL\RQXQ�
5.inci günde farelerin serumunda TNF-alfa ve PGE2� VHYL\HOHUL� |Oo�OP�úW�U�� 3*(2 
seviyesinin 4.7 pg/ml den 362 pg/ml ye ve TNF-DOIDQÕQ� ����� SJ�PO� GHQ� ���� SJ�PO� \H�
\�NVHOPHVL�EX�EDNWHULQLQ�G�ú�÷H�VHEHS�ROGX÷X�úHNOLQGH�\RUXPODPÕúWÕU��%X�oDOÕúPDGD�KLoELU�
NRQWURO� JXUXEX� NXOODQÕOPDPÕúWÕU�� gUQH÷LQ� EX� GHQH\GH� NRQWURO� JUXEX� �PHVHOD� Brucella 
abortus) bulunmadan P. gingivalisin� QH� |Oo�GH� G�ú�N� VHEHEL� ROGX÷XQX� V|\OHPHN�
LPNDQVÕ]GÕU�� 

<DSÕODQ� ELU� oDOÕúPDGD� HUNHQ� GR÷XP� YH\D� G�ú�N� \DSDQ� ���� NDGÕQÕQ� YDMLQDO� IORUDVÕ�
LQFHOHQPLú� VÕNOÕN� VÕUDVÕQD� J|UH� Trichomonas vaginalis, Bacteroides türleri ve Ureaplasma 
urealyticum� �UHWLOPLú�ROPDVÕQD� UD÷PHQ�G�ú�NWHQ�VRUXPOX�PLNURRUJDQL]PD�RODUDN�EDúWD�P. 
gingivalis olmak üzere bütün Bacteroidesler gösterilPLúWLU�� +DOEXNL� EX� oDOÕúPDGD�� P. 
gingivalis,� �UHWLOHQ� EDNWHULOHU� DUDVÕQGD� hem insidans hem� GH� IUHNDQVÕ� EDNÕPÕQGDQ� ELULQFL�
VÕUDGD� GH÷LOGLU�� $\QÕ� \D]DUODUÕQ� ELU� EDúND� oDOÕúPDVÕQGD� ��� KDPLOH� NDGÕQÕQ� KHSVLQLQ� GLúHWL�
ROX÷XQGD� RUWDN� RODUDN� Bacteroides forsythus, Porphyromonas gingivalis, Actinobacillus 
ctinomycetemcomitans ve Treponema denticola�EXOXQGX÷XQX�WHVSLW�HGLOPLú��YH�GLúHWL�ROX÷X�
likitinde yüksek miktarda (131.4 ± 21.8 ng/ml) PGE2 ve yüksek miktarda IL-1-beta tespit 
HWPLúWLU�� %X� ��� KDPLOHQLQ� HUNHQ� ����� KDIWD�� GR÷XP� \DSPDVÕ� YH\D� ����� JUDPGDQ� KDILI�
GR÷XP�\DSPDVÕ�LOH�EX�EDNWHULOHU�DUDVÕQGD�PDWHPDWLN�ELU�LOLúNL�NXUXOPD\D�oDOÕúÕOPÕúWÕU� 
 /LWHUDW�UGH� GDKD� LOHUL� VSHN�ODV\RQODU� GD� PHYFXWWXU�� |UQH÷LQ� WDPDPHQ� LVWDWLVWLNOHUH�
GD\DQDUDN� NURQLN� REVWU�NWLI� DNFL÷HU� KDVWDOÕ÷Õ� �DPIL]HP�� DVWÕP�� NURQLN� EURQúLW�� EXOXQDQ�
ELUH\OHULQ�VD\ÕVÕ� LOH�� D÷Õ]� IORUDVÕQGDNL�P. gingivalis� NRORQL]DV\RQX�DUDVÕQGD�PDWHPDWLN� LOLúNL�
kurarak, P. gingivalis’ L�DNFL÷HU�GHMHQHUDWLI�KDVWDOÕNODUÕQÕQ�VRUXPOXVX�RODUDN�J|VWHUHQ�raporlar 
YDUGÕU��Sadece retrospektLI� LVWDWLVWLN�\DSDUDN��KDVWDKDQH�ND\ÕWODUÕQÕ� LQFHOH\HUHN������-1994 
\ÕOODUÕ�DUDVÕQGD�ELU� VD÷OÕN�NXUXPXQD�EURQúLW� VHEHEL\OH�P�UDFDDW�HGHQ�KDVWDODUÕQ�GLúHWL�FHS�
GHULQOL÷LQL�������������PP��EURQúLWL�ROPD\DQODUÕQ�GLúHWL�FHS�GHULQOL÷LQL������������PP�EXOXS��
buradan� SHULRGRQWLWLVLQ� DNFL÷HU� KDVWDOÕNODUÕQD� VHEHS� RODELOHFH÷L� VRQXFX� oÕNDUDQ� \D\ÕQODU�
YDUGÕU� 

+DOEXNL�� ELU� PLNRURUJDQL]PDQÕQ� ELU� KDVWDOÕ÷D� VHEHS� ROGX÷XQX� V|\OH\HELOPHN� LoLQ�
.RFK¶V� SRVW�ODVÕQÕ� GR÷UXODPDVÕ�� SDWRJHQH]LQ� WHVSLW� HGLOPHVL� JHUHNLU�� <XNDUGDNL� LGGLDODU��
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D\QÕ� PHUNH]GHQ� GHVWHN� YH� NDEXO� J|UHQ�� D\QÕ� HNLS� YH\D� D\QÕ� HNROH� PHQVXS� ELUH\OHU�
WDUDIÕQGDQ� \DSÕODQ� IDQWDVWLN� \D\ÕQODUGÕU�� LOHUL� V�UG�NOHUL� J|U�úOHU� úLPGLOLN� �EX� J�QN��
bilgilerimize göre) sadece hipotezden ibarettir. 

7('$9ø6ø� 
P. gingivalis ile meydana geOHQ� SHULRGRQWDO� KDVWDOÕNODU� EXODúÕFÕ� GH÷LOGLU�� %X� EDNWHUL�

DQFDN�X\JXQ�HNRORMLN�NRúXOODU�RUWD\D�oÕNWÕ÷ÕQGD�GX\DUOÕ�ELUH\OHUGH�SHULRGRQWLWLVH�VHEHS�ROXU��
gS�úPH� LOH� YH\D� RUWDN� WDEDN�� oDWDO� NXOODQPD� LOH� periodontitisin EXODúWÕ÷Õ� J|VWHULOPHPLúWLU��
+DVWDOÕ÷ÕQ�EXODúPDVÕQGD�NRQDN�VDYXQPDVÕQÕQ�YH�JHQHWLN�H÷LOLPLQ�GH�URO��YDUGÕU� 

P. gingivalis�LOH�PH\GDQD�JHOHQ�SHULRGRQWDO�KDVWDOÕNODUÕQ�\HJDQH�WHGDYLVL�GLú��GLúHWL�YH�
JLQJLYDO� VXONXVWD� ELULNHQ� EDNWHUL� SOD÷Õ� YH� GLúWDúODUÕQÕQ� X]DNODúWÕUÕOPDVÕGÕU�� 'HWDUWUDM� YH\D�
subJLQJLYDO� N�UHWDM� YH\D� KHNLPLQ� X\JXQ� J|UHFH÷L� ELU� P�GDKDOH� LOH� SODN� YH� GLúWDúODUÕ�
X]DNODúWÕUÕOGÕ÷ÕQGD� SHULRGRQWDO� GRNXODU� genellikle NHQGLOL÷LQGHQ� L\LOHúLU�� 1DGLU� YDNDODUGD�
topikal antiseptikler (chlorhexidin, hexachlorophenol veya poviodine gargara), 
antiinflamatuvar gargaralar, veya sistemik antibiyotik (doxycycline 1x100 mg, clindamycin 
�[���PJ��DPR[LFLOOLQ�FODYXQDWH��[��J��YHULOPHVL�JHUHNOL�RODELOLU��$QFDN�WHNEDúÕQD�DQWLEL\RWLN�
X\JXODPDVÕQÕQ� KLo� ELU� WHGDYL� HGLFL� |]HOOL÷L� \RNWXU�� 3ODN� WHPL]OL÷L� LGDPH� HWWirilmHGL÷LQGH�
Q�NVOHU�VÕNoD�görülür. 

KORUNMA KONTROL YOLLARI : 
P. gingivalis�LOH�PH\GDQD�JHOHQ�SHULRGRQWDO�KDVWDOÕNODUGDQ�NRUXQPDQÕQ�HQ�PDNXO�\ROX�

GLú�� GLúHWL� YH� JLQJLYDO� VXONXVWD� EDNWHUL� SOD÷Õ� YH� GLúWDúODUÕQÕQ� ELULNPHVLQH� HQJHO� ROPDN� YH�
SHU\RGLN� RODUDN� EXQODUÕ� X]DNODúWÕUPDNWÕU�� $QWLEL\RWLNOL� YH\D� DQWLVHSWLNOL� GLúPDFXQX� YH� D÷Õ]�
JDUJDUDODUÕQÕQ� NRUXQPD� DPDoOÕ� NXOODQÕOPDODUÕ� IORUD� SDWHUQLQL� ROXPVX]� HWNLOHPHVL� VHEHEL\OH�
GR÷UX�GH÷LOGLU�  
 'Lú� o�U�÷�� DúÕODUÕ� JLEL� EX� EDNWHULQLQ� ROXúWXUGX÷X� SHULRGRQWLWLVH� GH� DúÕ� oDOÕúPDODUÕ�
GHYDP�HWPHNWHGLU��6DIODúWÕUÕOPÕú�JLQJLSDLQ�.��JLQJLSDLQ�5�YH�ÕVÕ� LOH�|OG�U�OP�ú�P. gingivalis 
K�FUHOHUL� GHUL� DOWÕQGDQ� IDUHOHUH� YHULOGL÷LQGH� YH� GDKD� VRQUD� P. gingivalis inokülasyonu 
\DSÕOGÕ÷ÕQGD�IDUHOHULQ�VHUXPODUÕQGD�P. gingivalise özgül IgG tDELDWÕQGD�|]J�O�DQWLNRUODU�WHVSLW�
HGLOPLúWLU��)DNDW�VDGHFH�JLQJLSDLQ�.�YH�|O��P. gingivalis�K�FUHOHULQH�NDUúÕ�ROXúDQ�DQWLNRUODU�
IDUHOHUL�SHULRGRQWLWLVWHQ�NRUXPXúWXU�� 
 <DSÕODQ� ELU� EDúND� DúÕ� oDOÕúPDVÕQGD�� IRUPDOLQOH� DWHQ�H� HGLOPLú� P. gingivalis ATCC 
33277 hücreleri, gingipain K, gingipain� 5� D\UÕ� D\UÕ� VDIODúWÕUÕOÕS� WDP� ROPD\DQ� Freund's 
DGMXYDQW� LOH� NDUÕúWÕUÕOÕS� IDUHOHUH� YHULOPLúWLU�� 'DKD� VRQUD� EX� IDUHOHU� P. gingivalis ile infekte 
HGLOPLúWLU�� $WHQ�H� P. gingivalis� LOH� DúÕODQDQ� KD\YDQODUÕQ� KLo� ELULVLQLQ� GLú� SODNODUÕQGD� P. 
gingivalis kolonize oODPDPÕúWÕU��$úÕODQDQ�EX�KD\YDQODUÕQ�VHUXPODUÕQGD�\�NVHN�WLWUHGH�|]J�O�
IgG2a� ����� ��� YH� ��� N'D�� WHVSLW� HGLOPLúWLU�� *LQJLSDLQOHUH� NDUúÕ� ROXúDQ� EX� |]J�O� DQWLNRUODU�
DWHQ�H�EDNWHUL�DúÕVÕQGDQ�GDKD�HWNLOL�EXOXQPXúWXU� 
 %LU� EDúND� oDOÕúPDGD� ELU� JXUXS� 0DFDFD� PD\PXQX� JLQJLSDLQ� 5� LOH�� GL÷HU� ELU� JXUXS�
PD\PXQ� LVH� EDNWHUL� K�FUHVL� NXOODQÕODUDN� FLOW� DOWÕQGDQ� LPPXQL]H� HGLOPLú�� GDKD� VRQUD�
D÷Õ]ODUÕQD� P. gingivalis� LQRN�OH� HGLOPLúWLU�� P. gingivalis� K�FUHVL� LOH� DúÕODQDQ� PD\PXQODUÕQ�
VHUXPODUÕQGD� EX� EDNWHUL\H� |]J�O� ,J*� DQWLNRU� VHYL\HVL� ��� NDW�� *LQJLSDLQ� 5� LOH� DúÕODQDQ�
PD\PXQODUGD�LVH�����NDW�DUWPÕúWÕU� 
 %X�W�U�DúÕODUGD�HQ�FLGGL�SUREOHP�VHUXPGD�ROXúDQ�,J*�DQWLNRUODUÕQ�NDOS�VDUNROHPPDVÕ�
LOH� oDUSUD]� UHDNVL\RQD� JLULS� NDOS� URPDWL]PDVÕQD� VHEHS� ROPD� LKWLPDOLGLU. Halbuki tonsiller 
�]HULQH� GDPODWÕODUDN� X\JXODQDQ� GLú� o�U�÷�� DúÕODUÕ� ,J$� WLSL� DQWLNRUODU� ROXúWXUPDNWD� YH� EX�
WHKGLW�RUWDGDQ�NDONPDNWDGÕU��*HOHFHNWH�SHULRGRQWDO�KDVWDOÕNODU�LoLQ�ELU�DúÕ�JHOLúWLULOHFHNVH�EX��
PXKWHPHOHQ�D÷Õ]D�YH\D�ER÷D]D�GDPODWPD�úHNOLQGH�X\JXODQDFDNWÕU� 
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Porphyromonas asaccharolytica: 
 Bu bakterinin eski ismi Bacteroides melaninogenicus subsp. asaccharolyticustur. 0.8-
1.5 µm ile 1.0-�����P�E�\�NO�÷�QGH�ROXS�NRNRLG�]LQFLUOHU�ROXúWXUXU��%LOKDVVD�VÕYÕ�EHVL\HULQGH�
ELUD]�GDKD�X]XQ�]LQFLUOHU�ROXúWXUPD\D�PH÷LOOLGLUOHU��$JDUGDNL�NRORQLOHUL����-����PP�oDSÕQGD��
yuvarlak, konveks, opak ve parlak gri renklidir. 6-��� J�Q� VRQUD� VL\DK� SLJPHQW� ROXúWXUXU��
�����1D&O� LODYHVL��UHPHVLQL�DUWÕUÕU��7DYúDQ�NDQÕQÕ�KHPROL]H�HGHELOLU��+�FUH�GXYDUÕQGD� OL]LQ�
EXOXQXU�� IDNDW�GLDPLQRSLPHOLN�DVLW�EXOXQPD]��%X�EDNWHULQLQ�GÕú�PHPEUDQ�HNVWUDNWODUÕQGD���
DQWLMHQLN�IUDNVL\RQ�EXOXQXU��%XQODUGDQ�\�NVHN�PROHN�O�D÷ÕUOÕ÷ÕQD�VDKLS�RODQ�ELULQFL�IUDNVL\RQ�
SURWHLQOHU� YH� OLSLWOHU� LKWLYD� HGHQ� SROLVDNNDULW� ELU� NRPSOHNVWLU�� 'L÷HU� IUDNVL\RQ� LVH�
lipopolisakkarit tabiatta kuvvetli bir antijendir. Bakterinin enzimlerinin fibrinolitik bir aktivitesi 
YDUGÕU�� ùHNHUOHUGHQ� SHNoR÷XQX� IHUPHQWH� HGHPH]�� .DSDOÕ� RUJDQ� DSVHOHULQGHQ�� SHULWRQLW��
apandisit ve derin abdominal yaralardan izole edilir. Bu bakteriniQ� HQ� \D\JÕQ� UH]HUYXDUÕ�
LQIHNWH�N|N�NDQDOÕ� YH�SHULRGRQWLWLVOL�ELUH\OHULQ�JLQJLYDO�VXONXVODUÕGÕU��0HWURQLGD]RO� ����J�PO���
VDIUD�� NULVWDO� YL\ROH� ������������ MDQVL\HQ� PRUX� ������������� EULODQW� \HúLOL� �����������
�UHPHOHULQL�LQKLEH�HGHU��dR÷X�VXúODUÕ�SHQLFLOOLQ, cephaloporin, bacitracin, chlorotetracycline, 
FKORUDPSKHQLFRO��HU\WKURP\FLQ�YH�ULIDPSLFLQ
H�GX\DUOÕ��NROLVWLQ�YH�NDQDPLFLQ
H��0,&�!���-100 
µg/ml) dirençlidir. 
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