
 147 

KKoonnuu  1177            
  
  
  
  

OORRAALL  BBAAKKTTEERRøøLLEERRDDEE  AADDEERRAANNSS  
 
 
 
 
$\GÕQ�0��2UDO�EDNWHULOHUGH�DGHUDQV��(G��&HQJL]��0ÕVÕUOÕJLO��$\GÕQ�7ÕS�YH�GLú�KHNLPOL÷LQGH�JHQHO�

ve özel Mikrobiyoloji. Konu 17. Sa:147-151. *�QHú�\D\ÕQHYL��$QNDUD������� 
 
$GH]\RQ�� ELU� PLNURRUJDQL]PDQÕQ� NRQDN� GRNX\D� WXWXQPDVÕQÕ�� DGHUDQV� LVH�

DGH]\RQ�\HWHQH÷LQL�LIDGH�HGHU��%LU�EDNWHULQLQ�NRQDNWD�KDVWDOÕ÷D�VHEHS�RODELOPHVL�LoLQ�
KHUúH\GHQ� |QFH� NRQDN� GRNX\D� DGH]\RQX� úDUWWÕU�� .RQDN� GRNX\D� WXWXQDPD\DQ�
baktHULOHU� YLUXODQVÕ� ID]OD� ROVD� ELOH� KHUKDQJL� ELU� KDVWDOÕ÷D� VHEHS� ROPD]ODU�� IORUDGDQ�
WHVDG�IHQ� L]ROH� HGLOHELOVHOHU� GDKL� NRQD÷D� WXWXQDPDGÕNODUÕ� LoLQ� R� IORUDGD� KDVWDOÕN�
\DSÕFÕ�ROPD]ODU��%DNWHULOHULQ�D÷Õ]GD� WXWXQDELOHFHNOHUL�\�]H\OHU����NHUDWLQL]H�HSLWHO�����
keraWLQL]H� ROPDPÕú� HSLWHO�� ��� KLGURNVLO� DSDWLW� \�]H\OHU� �GLú� VHUW� GRNXODUÕ� YH� VHUDPLN�
restorasyonlar) ve 4) varsa protezlerin metal ve akrilik yüzeyleridir. 

Bakteriler konak dokuya tutunabilmek için genellikle fimbriya (sinonimi=pili) ve 
NDSV�OOHULQL�NXOODQÕUODU��%LU�oRN�RUDO�SDWRMHQLQ�D÷Õ]�GRNXODUÕQD�WXWXQPDVÕ�ILPEUL\DODUÕ�LOH�
olur. Ortamda mannoz varken fimbriyalar inaktive oluyorsa Tip-1, inaktive olmuyorsa 
Tip-2 fimbria� DGÕQÕ� DOÕU�� %LUoRN� RUDO� SDWRMHQLQ� �PHVHOD� Actinomyces ve 
Porphyromonas gingivalis’in) genellikle Tip-��ILPEULDODUÕ�YDUGÕU�� 

Proteus’lar, Escherichia ve Neisseria gonorrhae ILPEUL\DODUÕ\OD��ULQHU�VLVWHPLQ�
oRN�NDWOÕ�N�ELN�HSLWHOLQH��HQWHULN�oRPDNODU�LVH�EDUVDN�YLOOXVODUÕQD�YH�NRORQ�PXNR]DVÕQD�
kolayca tutunurlar. Konak doku yüzeyinde fimbriyalarda bulunan fimbrillin isimli 
SURWHLQLQ� NRPSOHPHQWHU� \DSÕVÕQGD� UHVHSW|UOHU� EXOXQXU�� $� JUXEX� VWUHSWRNRNODU� YH�
Corynebacterium¶ODU� WRQVLOOHU� PXNR]D\D� WXWXQXUNHQ� ILPEUL\DODUÕQÕQ� X\JXQ� ROGX÷X�
konak reseptörlerine tutunurlar. 

)LPEUL\DODU� PROHN�OHU� \DSÕVÕQÕ� WDPDPlayan reseptörlere adezyonu 
VD÷OD\DELOGL÷L�JLEL��KLoELU�UHVHSW|U�EXOXQPD\DQ�\�]H\OHUH�GH�WXWXQDELOLU��gUQH÷LQ�PLQH�
YH�SURWH]�\�]H\LQGH�ELU� UHVHSW|U�EXOXQPDGÕ÷Õ�KDOGH��Actinomyces’ler kemik dokuya 
YH�KLGURNVLO�DSDWLW�\�]H\OHUH��&�YH�'�JUXEX�VWUHSWRNRNODUÕQ�oR÷X�GLú�VHUW�GRNXODUÕQD�
ILPEUL\DODUÕ�LOH�WXWXQXUODU�� 

Pnömokok, Klebsiella pneumonia, Haemophilus influenzae, Neisseria 
meningitidis ve Legionella pneumophila�JHQLú�NDSV�OOHUL�LOH�VROXQXP�\ROXQXQ�WHN�NDWOÕ�
VLO\DOÕ�HSLWHOLQH�WURSL]P�J|VWHULU��.DSV�O�DUDFÕOÕNOÕ�DGH]\RQ�|]J�O�UHVHSW|U�JHUHNWLUPH]��
8\JXQ�S+��ÕVÕ��RUWDPGDNL�X\JXQ�L\RQ�GHQJHVL�NDSV�O�DUDFÕOÕNOÕ�WXWXQPD�LoLQ�JHUHNOLGLU���
\HWHUOLGLU��%DNWHUL�K�FUHVLQLQ��UHWHUHN�HNVWUDVHO�OHU�RUWDPD�VDOJÕODGÕ÷Õ�VOLP�PDWHU\DOL�
YH�DGH]LQOHU�NDSV�O�DUDFÕOÕNOÕ�WXWXQPD�içerisinde incelenir. 

%DNWHUL\HO� DGHUDQV� IHYNDODGH� VHoLFLGLU�� gUQH÷LQ�� GLO� VÕUWÕQGDNL� VWUHSWRNRNODUÕQ�
���¶VLQL� ROXúWXUDQ� Streptococcus salivarius� GLú� VHUW� GRNXODUÕQD� WXWXQDPDPDNWDGÕU��
'Lú� VHUW� GRNXODUÕQD� oRN� LGGLDOÕ� WXWXQDQ� Streptococcus mutans ise dil yüzeyine 
tutunamaz veya pek az tutunabilir. Bu bakterinin dil yüzeyine tutunabilmesi için 
|QFHGHQ� GLú� VHUW� GRNXODUÕQD� NRORQL]H� ROPDVÕ� JHUHNLU�� (÷HU� ELU� D÷Õ]GD� GLú�
bulunmuyorsa genellikle dil yüzeyinde ve salyada Streptococcus mutans bulunmaz 
(\HQL� GR÷DQODUÕQ� D÷Õ]ODUÕQGD� YH� GLúVL]� \DúOÕODUÕQ� D÷Õ]ODUÕQGD� Streptococcus mutans, Streptococcus 
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sanguis, Actinomyces viscosus ve Porphyromonas gingivalis�EXOXQPDGÕ÷ÕQÕ�KDWÕUOD\ÕQÕ]). Veillonella 
parvum� VDGHFH� YH� GDKD� ERO� RODUDN� GLO� SDSLOODODUÕQÕQ� DUDVÕQGDQ�� Leptothrischia ise 
\DQDN� PXNR]DVÕQGDQ� L]ROH� HGLOLU�� %HQ]HU� úHNLOGH�� Streptococcus miteor, vibriolar, 
IXVREDNWHUL� YH� VSLURNHWOHU� GH� D÷Õ]ÕQ� VSHVLILN� E|OJHOHULQGH� \HUOHúLUOHU�� %XQODU� R�
bakterinin kendi ekolojisine uygun olan bölgelerdir. Yani herhangi bir bakteri herhangi 
ELU� IORUDGD� WHVDG�IHQ� EXOXQPDPDNWDGÕU�� 2� KDOGH�� DGH]\RQGDNL� NRQDN� VHoLFLOL÷L�� ELU�
EDNWHULQLQ� \DOQÕ]FD� YLU�ODQVÕQÕ� GH÷LO� D\QÕ� ]DPDQGD� KDQJL� GRNXGD� KDVWDOÕN�
\DSDELOHFH÷LQL�GH�EHOLUOHU��gUQH÷LQ��Brucella, Salmonella, Pseudomonas aeruginosa, 
Proteus� YH� GL÷HU� HQWHULN� oRPDNODU� D÷Õ]� GRNXODUÕQD� WXWXQDPD]ODU� YH� EX� EDNWHULOHU�
JHQHOOLNOH� D÷Õ]GD� KDVWDOÕN� \DSPD]ODU�� +DOEXNL� Porphyromonas gingivalis¶LQ� GLúHWL�
HSLWHOLQLQ����N'D� OXN�NHUDWLQ�ED÷OD\DQ� UHVHSW|U�QH� WXWXQPDVÕ�VDGHFH�GDNLNDODU�DOÕU��
Hatta kolayca internalize olXUODU��%X�|]HOOL÷L�EX�EDNWHUL\L�|QHPOL�ELU�RUDO�SDWRMHQ�\DSDU��
Öteyandan, Klebsiella pneumonia, Serratia marcescens, Escherichia coli ve 
Staphylococcus albus� D÷Õ]ÕQ� LoHULVLQH� LQRN�OH� HGLOVH� ELOH� WXWXQDPDGÕ÷Õ� YH� V�UDWOH�
X]DNODúWÕ÷Õ�J|VWHULOPLúWLU� 

Bir bakteULQLQ�IODMHOL�EXOXQPDVÕ�\DQL�KDUHNHWOL�ROPDVÕ�R�EDNWHULQLQ�GRNX�LoHULVLQH�
LQYD]\RQXQX� YH� \D\ÕOPDVÕQÕ� DUWÕUÕU�� Vibrio cholerae¶QÕQ� VHUW� ELU� NOLQL÷L� �NROHUD��
ROPDVÕQD� UD÷PHQ�� EX� EDNWHULQLQ� KDUHNHWVL]� �IODMHOVL]�� PXWDQWODUÕ� EDUVDN� HQGRWHOLQH�
tutunamaz ve avir�ODQGÕU�� $\UÕFD� IODMHO� SURWHLQLQLQ� PHYFXGL\HWL� R� EDNWHULQLQ� NRQDN�
GRNX\D�DGH]\RQXQX�GD�DUWÕUÕU��gUQH÷LQ��KDUDE�RODQ�SHULRGRQWDO�PHPEUDQGDQ�DSLNDO�
E|OJH\H� LON� XODúDQ� YH� UHWURJUDW� SXOSLWLVL� LON� EDúODWDQ� EDNWHULOHULQ�KDUHNHWOL� VSLURNHWOHU�
ROPDVÕ�ELU�V�USUL]�GH÷LOGLU� 

$÷Õ]GD�EDNWHUL\HO�DGH]\RQD�NDUúÕ�NR\DQ�IDNW|UOHU�GH�YDUGÕU��$÷Õ]�PXNR]DVÕQÕQ�
GHVNXDPDV\RQX� EDNWHUL\HO� DGH]\RQX� ]RUODúWÕUDELOLU�� (SLWHOLQ� \�]H\� WDEDNDODUÕQGDQ�
KHUJ�Q�\�]OHUFH�K�FUH�D÷Õ]D�G|N�O�U��2QODUÕQ�\HULQH�ED]DO�WDEDNDODUGDQ�\HQL�K�FUHOHU�
geliU�� <�]H\GHQ� G|N�OHQ� K�FUHOHU� GDKD� |QFH� NHQGLOHULQH� WXWXQPXú� RODQ� EDNWHULOHUL�
\HULQGHQ�NRSDUÕU��%X�EDNWHULOHULQ�ELU�NÕVPÕ�VDO\D�LoHULVLQGH�\�]HU�úHNLOGHGLU����8 CFU) 
YH\D�\HQLGHQ�HSLWHOH�G|QHUOHU��*HQHO�RODUDN��KHU�GLúHWL�HSLWHO�K�FUHVLQH���-15 bakteri 
hücrHVL�WXWXQDELOLU��GLO�\�]H\LQGH�EX�VD\Õ����¶G�U� 

.DV� KDUHNHWOHUL� GH� EDNWHUL\HO� DGH]\RQX� ]RUODúWÕUÕU�� %D]Õ� EDNWHULOHU� PHNDQLN�
V�UW�QPHOHUH� GX\DUOÕGÕU�� gUQH÷LQ� ODNWREDVLOOHU� GLO� YH� \DQD÷ÕQ� V�UW�QPHOHULQGHQ�
NRUXQDELOHQ�DSURNVLPDO�\�]H\OHUH�YH�ILVV�U�WDEDQÕQD�Wutunurlar. 

2UDO�SDWRMHQOHULQ�D÷Õ]�GRNXODUÕQD�WXWXQPDODUÕ�úX�úHNLOOHUGH�RODELOLU� 
ÖZGÜL TUTUNMA: 
$÷Õ]� PXNR]DVÕ� HSLWHO� K�FUHOHULQLQ� \�]H\LQGH� JOXNRSURWHLQ� YH� JOXNROLSLW�

UHVHSW|UOHU� EXOXQXU�� %XQODU� P�VLQ|]� VDOJÕODUGDNL� NDUERQKLGUDWODUÕQ� glucosyl 
transferase eQ]LPL� WDUDIÕQGDQ� SDUoDODQPDVÕ\OD� ROXúXUODU� YH� HSLWHOLQ� \�]H\LQH�
\HUOHúLUOHU�� %X� UHVHSW|UOHU� DVOÕQGD� HSLWHOLQ� LPP�Q� KDEHUOHúPH� YH\D� NRQD÷ÕQ� NHQGL�
K�FUHOHULQLQ� WXWXQDELOPHVL� LoLQ� YDUGÕU�� )DNDW� D\QÕ� ]DPDQGD�� EDNWHUL� K�FUHVLQLQ�
yüzeyinde bu reseptörlere tutunabilecek moleküler mimariye sahip komplementer 
\DSÕODU� EXOXQXU�� %DNWHULOHU� EX� \�]H\�PROHN�OOHULQL� NXOODQDUDN� HSLWHOH� NROD\�� NXYYHWOL��
KÕ]OÕ�� |]J�O� YH� ÕVUDUOÕ� úHNLOGH� WXWXQDELOLUOHU�� %|\OH� WXWXQPDODU� EDNWHUL� YH� NRQDN�
\�]H\OHUL� DUDVÕQGD� PROHN�OHU� VHYL\HGH� NHQHWOHQPH� úHNOLQGH� ROXU� Leptotrichia 
buccalis¶LQ� \DQDN� PXNR]DVÕQD� WXWXQPDVÕ� EX� úHNLOGHGLU�� $� JUXEX� VWUHSWRNRNODUÕQ�
\�]H\OHULQGHNL�0�SURWHLQL� �DQWLMHQL�� RQODUÕQ� IDULQNV� YH� WRQVLOOHU�PXNR]D\D�EX� úHNLOGH�
WXWXQDELOPHOHULQL� VD÷ODU�� <�]H\LQGH� 0� SURWHLQL� EXOXQPD\Dn A grubu streptokok 
PXWDQWODUÕQ� WRQVLOOHU� GRNX\D� DGHUDQVÕ� \RNWXU� YH\D� D]GÕU�� 0� SURWHLQLQLQ� PROHN�OHU�
PLPDULVL� GLúHWL� K�FUH� UHVHSW|UOHULQLQ� NRPSOHPHQWHUL� GH÷LOGLU�� %X� VHEHSOH� $� JUXEX�
streptokoklar GLúHWLQH� YH� GLú� VHUW� GRNXODUÕQD� WXWXQDPD]ODU� YH\D� SHN� ]D\ÕI 
WXWXQDELOLUOHU��%X�EDNWHUL�ER÷D]�IORUDVÕQÕQ�GDLPL��D÷Õ]�IORUDVÕQÕQ�JHoLFL��\HVLGLU� 
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ÖZGÜL OLMAYAN TUTUNMA: 
%DNWHUL�K�FUHVLQLQ�\�]H\LQGH��GLú�YH\D�D÷Õ]�PXNR]DVÕ�\�]H\LQGHNL�KHUKDQJLELU�

UHVHSW|UH��WXWXQDELOHFHN��|]J�O�ELU�PROHN�O�\DSÕVÕ�\RNVD�DGH]\RQGD���ID]�D\ÕUGHGLOLU��
1) %LULQFL� ID]� �DGVRUSVL\RQ� ID]Õ��� %DNWHUL� K�FUHVL� YH� NRQDN� \�]H\L� DUDVÕQGDNL� ]D\ÕI�
HOHNWULN� \�NOHU�� YDQ� GHU�:DDOV� YH� \�]H\� JHULOLP� NXYYHWOHUL� LON� WHPDVÕ� JHUoHNOHúWLULU��
+LGURMHQ� L\RQ� NRQVDQWUDV\RQX� �S+��� ÕVÕ�� \�]H\� JHULOLPL� YH� DWRPODUÕQÕ� RUWDNODúDUDN�
NXOODQDELOHFH÷L� \�]H\�PROHN�OOHULQLQ�VD\ÕVÕ�EX� WHPDVÕ�DUWÕUÕU��gUQH÷LQ�Streptococcus 
miteor� DQFDN� DVLW� RUWDPGD� �S+���� GLúH� WXWXQDELOLU�� %X� WXWXQPD� JHUL� G|Q�ú�PO�G�U��
VDO\DQÕQ� \ÕND\ÕFÕ� HWNLVL� YH� GLO� \DQDN� GRNXODUÕQÕQ� KDUHNHWOHUL\OH� EX� EDNWHULOHU� konak 
GRNX�\�]H\LQGHQ�D\UÕODELOLU�����øNLQFL�ID]��%DNWHULOHU�WDUDIÕQGDQ�HNVWUDVHO�OHU�SROLPHULN�
materyaller sentez edilir ve konak doku yüzeyinde biriktirilir. Bunlar müsinöz 
JOXNRSURWHLQOHUGLU��%X�VDIKD�DGH]\RQ�VDIKDVÕGÕU��ELUELULQH�WHPDV�HGHQ�LNL�FLVPLQ�zamk 
LOH�\DSÕúWÕUÕOPDVÕQD�EHQ]HWLOHELOLU�� 

%DúND�ELU�|]J�O�ROPD\DQ�WXWXQPD�úHNOL�EDNWHUL�YH�NRQDN�\�]H\LQGHNL�PROHN�OHU�
NDUPDúD� LoHULVLQGH� WHVDG�IHQ� ELUELUOHULQLQ� NRPSOHPHQWHU� PLPDULVLQH� VDKLS�
PROHN�OOHULQ�EXOXQPDVÕ�LOH�ROXU��%X�GXUXP�KLo�QDGLU�GH÷LOGLU� 

D2ö58'$1�787810$� 
%DNWHUL� K�FUHVL� LOH� NRQDN� GRNX� DUDVÕQD� KHUKDQJL� ELU� PDWHU\DOLQ� JLUPHGL÷L� YH�

bakteri-NRQDN� WHPDVÕQÕQ� SLOLOHU� LOH� P�PN�Q� ROGX÷X� WXWXQPDODUGÕU��Actinomyces’lerin 
Tip-��ILPEUL\DODUÕ�LOH�GLúLQ�PLQH�GRNXVXQD�WXWXQPDVÕ�EX�WXWXQPD\D�|UQHN�WHúNLO�Hder. 
%|\OH�WXWXQPDODU�KHP�VHoLFLGLU�KHP�GH�ÕVUDUOÕGÕU��+DWWD�|]J�OG�U� 

DOLAYLI TUTUNMA: 
'ROD\OÕ� WXWXQPDODUGD�EDNWHUL�K�FUHVL�NRQDN�GRNX\D�WXWXQDELOPHN�LoLQ�ELU�DUDFÕ�

NXOODQÕU��o�QN��NRQDN�UHVHSW|UOHUL�YH�EDNWHUL�\�]H\LQGHNL�PROHN�OOHULQ�\DSÕVÕ�ELUELULQLQ�
kRPSOHPHQWHUL�GH÷LOGLU�� LNLVL�DUDVÕQGD�DGDSW|U�URO��VWOHQHQ�ELU�NLP\DVDO�PDGGH�YH\D�
ELU� EDúND� EDNWHUL� K�FUHVL� EXOXQGX÷XQGD� DGH]\RQ� JHUoHNOHúLU�� %X� DGDSW|U� \DSÕODU�
úXQODU�RODELOLU� 

Adezin: 
Levan, dekstran, glukoz, mannoz gibi nötral heksozlar ve fukoz, ramnoz gibi 

PHWLO� SHQWR]ODU�� YH\D� UHVLQ� EHQ]HUL� \DSÕODU� EDNWHUL� K�FUHVLQLQ� NRQDN� GRNX� \�]H\LQH�
\DSÕúPDN� LoLQ� NXOODQGÕ÷Õ� HNVWUDVHO�OHU�PDWHU\DOOHUGLU��%XQODUÕQ�KHSVLQH�ELUGHQ�JHQHO�
olarak adezin� DGÕ� YHULOLU�� +HU� EDNWHULQLQ� DGH]LQL� IDUNOÕ� \DSÕGDGÕU�� 2UDO� SDWRMHQOerin 
�UHWWL÷L� DGH]LQ� PROHN�O�Q�Q� ELU� XFX� GDLPD� PLQH� YH� GHQWLQ� GRNXVXQD� WXWXQDELOHQ�
|]HOOLNWHGLU�� 'L÷HU� XFX� LVH� EDNWHULQLQ� NHQGL� J|YGHVLQH� WXWXQDELOHFHN� \DSÕGDGÕU��
$GH]LQOHU�EDNWHUL�K�FUHVL� WDUDIÕQGDQ�ELOKDVVD�DGH]\RQX�VD÷ODPDN�LoLQ��UHWLOHELOHFH÷L�
gibi, baNWHUL�K�FUHVLQLQ�EDNWHUL\RVLQOHUL�YH\D�EDúND�ED]Õ�HN]RHQ]LPOHUL�DGH]LQ�J|UHYL�
J|UHELOLU��9H\D�IORUDGDNL�ELU�EDNWHULQLQ��UHWWL÷L�ELU�HQ]LP�ELU�EDúND�EDNWHUL� LoLQ�DGH]LQ�
J|UHYL�\DSDELOLU��%DNWHUL�NDSV�O�Q�Q�DQD�PDGGHVLQL�ROXúWXUDQ�JOLNRNDOLNV��DVOÕQGD�ELU�
adezindir.  

%D]Õ� RUDO� EDNWHULOHU� �Actinomyces viscosus, Actinomyces naeslundii, 
Leptotrichia buccalis, Fusobacterium nucleatum, Eikenella corrodens, Prevotella 
intermedia) yüzeylerinde GBA (Galactosyl-Binding-Adhesin) bulundururlar. Bunlar 
eritrositlere, epiWHOH�YH�VDO\D�P�VLQOHULQH�]D\ÕIFD�ED÷ODQDELOLUOHU��$\UÕFD��$%3��$UJLQLQ-
Binding-Adhesin), SBA (Sialic-acid-Binding-$GKHVLQ��GL÷HU�DGH]LQOHUGLU� 

Kriptitop: 
6DO\DQÕQ� \DSÕVÕQGD� ELU� oRN� SURWHLQ� EXOXQXU� DPD� VDGHFH� �� WDQHVL�

fosfoproteindir: Bunlar PRP (acidic-Proline-Riched-Protein) ve statherin’dir.  
%X� LNL� IRVIRSURWHLQ� GDKD� oRN� SDURWLV� VDO\DVÕQGDQ� JHOLU� YH� VDO\DGDNL� WRSODP�

proteinlerin % 30-��¶ÕQÕ�ROXúWXUXU��353¶OHU�DPLQRDVLW�VHNDQVÕ�IDUNOÕ�RODQ���WDQH��ED]Õ�
ND\QDNODUD�J|UH���WDQH��IDUNOÕ�SURWHLQGLU��353�¶GHQ�353�¶\D�NDGDU�QXPDUDODQGÕUÕOÕUODU�
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YH� WRSODP� ���� DPLQRDVLWWHQ� ROXúXUODU�� 353�� YH� 353�� \DSÕVDO� RODUDN� ELUELULQH� YH�
NROODMHQH� oRN� EHQ]HU�� 353���� YH� �¶QÕQ� \DSÕVÕQGD� LVH� D÷ÕU� YH� JOLNR]LOOHQPHPLú�
aminoasitler bulunur. Bu fosfoproteinlerin hepsine (PRPler ve statherin) birden 
histatin� DGÕ� YHULOLU�� 3DURWLV� VDOJÕVÕQGD� ������ �������J�PJ�KLVWDWLQ� EXOXQXU��+LVWDWLQ��
GR÷DO� ELU� VDYXQPD� EDUL\HULGLU�� VDO\DGDQ� JHOLS� GLú� \�]H\LQL� |UWHQ� NRUX\XFX� ELU� |UW��
JLELGLU��%X�SURWHLQOHU��GLú�\�]H\LQH�\DSÕúPD\D�NXYYHWOH�LVWHNOLGLU�����P2�GLú�VHUW�GRNX�
yüzeyine 104� WDQH� KLVWDWLQ� PROHN�O�� DVLGLN� DPLQR� WHUPLQDO� XFXQGDQ� \DSÕúDELOLU��
+LVWDWLQ� WDEDNDVÕQÕQ� �� WDQH� J|UHYL� ELOLQPHNWHGLU�� ���'Lú� \�]H\LQGH� EL\RILOP� \DSDUDN�
QRQLPP�Q� VDYXQPD� EDUL\HUL� ROXúWXUXU�� %|\OHFH� EDNWHULOHULQ� \�]H\H� DGH]\RQXQX�
engeller ve özgül olmayan bir savunma yaparlar. Bakteriler, olgun histatin biyofilmine 
WXWXQDPD]ODU�����$QWLPLNUREL\DOGLU�YH�*UDP�QHJDWLI�EDNWHUL�GÕú�GXYDUÕQGD�EXOXQDQ�/LSLW�
$� µ\Õ� EORNH� HGHQ� ELU� |]HOOL÷L� YDUGÕU�� ���0DVW� K�FUHOHULQLQ� YH� GL÷HU� LPP�Q� K�FUHOHULQ 
X\DUÕ� HúL÷LQL� G�ú�U�U�� %|\OHFH� NRQDN� LPP�Q� VLVWHPLQL� GDKD� NROD\� DODUP� GXUXPXQD�
JHoHFHN�úHNLOGH�PXKDID]D�HGHU� 

'Lú�\�]H\LQGHNL�EX�NRUX\XFX�|UW���KLVWDWLQ�EL\RILOPL��EDNWHULOHULQ�KHGHILGLU��2UDO�
SDWRMHQOHU� WDUDIÕQGDQ� �UHWLOHQ� SURWHD]� YH� Q|UDPLQLGD]¶ODU� KLVWatin’i parçalayabilirler. 
+LVWDWLQL� ROXúWXUDQ� DPLQRDVLWOHU� ELUELUOHULQGHQ� D\UÕOÕU� YH� NRQDN� GRNX� \�]H\LQH� GLN�
JHOHFHN� úHNLOGH� VHUEHVW� XoODU� \DSDUODU�� %X� XoODUD� kriptitop� �NULSWLN�� JL]OL� NDOPÕú� YH�
WRSR��\HU��DGÕ�YHULOLU�� 

øúWH� EX� NULSWLWRSODU� RUDO� SDWRMHQOHULQ� WXWXQPD� QRNWDODUÕGÕU��0ROHN�OHU� VHYL\HGH�
G�ú�Q�OG�÷�QGH�� NULWLWRSODU�� GLú� \�]H\LQGH� EDNWHULOHULQ� WXWXQDELOHFH÷L� oHQJHO�
úHNOLQGHNL� WXWXQPD�QRNWDODUÕGÕU��$VOÕQGD�D÷Õ]ÕQ�VDYXQPD�NRPSRQHQWL�RODQ�KLVWDWLQOHU�
bakterilerin enzimatik faaliyetleri ile bakteriyel�NRORQL]DV\RQX�NROD\ODúWÕUDQ�PHUNH]OHU�
KDOLQH�G|Q�ú�UOHU��Actinomyces israelii, A. odontolyticus ve A. viscosus sadece Tip-1 
ILPEUL\DODUÕ� LOH�GLúH�WXWXQDELOLUNHQ��NULSWLWRSODU�DoÕ÷D�oÕNWÕNWDQ�VRQUD�7LS-��ILPEUL\DODUÕ�
LOH� GH� NULSWLWRSODUD� YH� GROD\ÕVÕ\OD� GLúOHUH� WXWXQDELOLUOHU�� .|W�� KLM\HQL� RODQ� D÷Õ]ODUGD�
Q|UDPLQLGD]�DNWLYLWHVL�ID]ODGÕU��%LOKDVVD�Actinomyces�EDúWD�ROPDN��]HUH�SHN�oRN�RUDO�
SDWRMHQLQ� Q|UDPLQLGD]� HQ]LPOHUL� YDUGÕU� YH� WXWXQPDN� LoLQ� NHQGLOHULQH� NULSWLWRS�
KD]ÕUOD\DELOLUOHU��Streptococcus mutans (serotip c), Streptococcus sanguis, Prevotella 
melaninogenica, Prevotella loeschii, Porphyromonas gingivalis, Actinomyces israelii, 
Actinomyces odontolyticus, Actinomyces viscosus kriptitoplara kolayca tutunabilir. 
Fakat Actinomyces naeslundii, Streptococcus sobrinus ve Prevotella intermedia, 
Streptococcus pyogenes, S. mitis¶LQ� ELU� VXúX� YH S. sanguis¶LQ� ED]Õ� VXúODUÕ� RUWDPGD�
NULSWLWRS�EXOXQVD�ELOH�EXQD�ED÷ODQDPD]� 

%LU� LVWLVQD� RODUDN�� 353�����¶WHQ� DoÕ÷D� oÕNDQ� NULSWLWRSODU� Candida¶ODUÕQ�
WXWXQPDVÕQD� NDUúÕ� NR\DUODU�� %DúND� ELU� LVWLVQD�Actinomyces viscosus’tur. Bu bakteri, 
deneysel ortamda PRP’lere tutunamaz, ama in vivo�RODUDN� WXWXQXU��'L÷HU�ELU� LVWLVQD�
da Streptococcus mutans¶WD� YDUGÕU�� %X� EDNWHUL� GHQH\VHO� RUWDPGD� ILEURQHNWLQ¶H�
ED÷ODQDPDGÕ÷Õ�KDOGH�D÷Õ]�RUWDPÕQGD�ED÷ODQDELOLU� 

�3HULRGRQWDO� GRNX� YH� GLú� VHUW� GRNXVXQXQ� RUJDQLN� PDWULNVL olan kollajen 
\ÕNÕOGÕ÷ÕQGD� GD� |]J�O� ROPD\DQ� NULSWLWRSODU� DoÕ÷D� oÕNDU�� 0XWDQV� JUXEXQGDQ� RODQ�
Streptococcus rattus ve Streptococcus cricetus� E|\OH� NROODMHQ� ND\QDNOÕ� NULSWLWRSODUD�
WXWXQPD\D�PH÷LOOLGLU� 

.DOS� NDVÕQGDNL� KDVDU� J|UP�ú� SURWHLQOHULQ� RUDO� SDWRMHQOHU için kriptitop 
ROXúWXUGX÷X�G�ú�Q�OPHNWHGLU��%X�J|U�ú��GRODúÕPD�JHoHELOHQ�RUDO�SDWRMHQOHULQ�QHGHQ�
VDUNROHPPD\D�WURSL]P�J|VWHUGL÷LQL�DoÕNODU�QLWHOLNWHGLU� 

Glukan: 
*OXNDQ� DVOÕQGD� |]HO� ELU� DGH]LQ�PROHN�O�G�U�� %DNWHULOHU� WDUDIÕQGDQ� VXNUR]GDQ�

sentezlenir ve ortDPD� VDOÕQÕU�� 'L÷HU� DGH]LQOHUGHQ� IDUNÕ�� \�]H\OHULQGH�*%3� �JOXNDQ-
binding-SURWHLQ�� WDúÕ\DQ� VWUHSWRNRNODUÕQ� DGH]\RQXQX� VD÷ODPDVÕGÕU�� Streptococcus 
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mutans hem glukan sentez eder hem de hücresinin yüzeyinde GBP bulunur. 
6HQWH]OHGL÷L� JOXNDQ� GLú� GRNXODUÕQD� \DSÕúWÕNWDQ� VRQUD�� EDNWHUL� J|YGHVL� *%3¶OHUL� LOH�
NHQGL�VHQWH]OHGL÷L�JOXNDQD�WXWXQXU��.DUL\RMHQLN�RODQ�EX�EDNWHULQLQ�DGH]\RQX�JOXNDQD��
GROD\ÕVÕ\OD� VXNUR]D� ED÷ÕPOÕGÕU�� $\UÕFD� oHYUHVLQH� �glucosyl transferase enzimi salar. 
%X� HQ]LP� JOXNDQ� LOH� K�FUH� J|YGHVL� DUDVÕQGD� Poleküler bir köprü görevi üstlenir. 
%HQ]HU� úHNLOGH�� Streptococcus sobrinus� GD� DSDWLW� \�]H\OHUH� GR÷UXGDQ� WXWXQDPD]��
DPD�JOXNDQ¶D�WXWXQDELOLU��<�]H\LQGH�*%3�WDúÕ\DQ�EDúND�RUDO�SDWRMHQOHU�GH�YDUGÕU� 

Koagregasyon köprüleri: 
%D]HQ� EDNWHUL�� GLO�� \DQDN� YH� D÷Õ]�PXNR]DVÕQÕQ� GL÷HU� \�]H\OHULQH� YH� GLú� VHUW�

GRNXODUÕQD� EDúND� ELU� EDNWHUL� DUDFÕOÕ÷Õ� LOH� WXWXQDELOLU�� gUQH÷LQ�Streptococcus mutans 
JOXNDQ�DUDFÕOÕNOÕ�RODUDN�GLú�VHUW�GRNXVXQD�WXWXQXS�NHQGLVL�Porphyromonas gingivalis’e 
ED÷ODQDELOLU��%X�GXUXPGD�SDWRMHQ�RODQ�EDNWHUL��EX�]LQFLULQ�XFXQGDNL�EDNWHULGLU��DUDFÕ�
olan bakteri onun simbiyont’udur. Porphyromonas gingivalis’in tXWXQPDVÕQD� DUDFÕOÕN�
eden bakteri bazen Streptococcus salivarius’tur veya adezinleri ile tutunabilen 
Actinomyces viscosus� JLEL� ELU� EDúND� *UDP� SR]LWLI� EDNteridir. Porphyromonas 
gingivalis’in ekstraselüler vezikülleri adaptör rolü oynayarak Capnocytophaga 
W�UOHULQLQ� GLúH� \DSÕúPDVÕQÕ� WHPLQ� HGHELOLUOHU��Treponema medium, 37 kDa’luk yüzey 
proteinleri ile Porphyromona gingivalis’e tutunabilir. 

 ùHNLO���-1 KoagUHJDV\RQ�N|SU�OHUL�LOH�LQGLUHNW�EDNWHUL�WXWXQPDVÕ� 
 
 
 

%D]HQ� EX� ]LQFLU� �� KDONDGDQ� ROXúDELOLU�� gUQH÷LQ� Streptococcus sanguis� GLú�
yüzeyine tutunur ve araya Bacteroides loescheii¶\L� DODFDN� úHNLOGH� Actinomyces 
israelii¶\L� ED÷ODU� �%N]�� ùHNLO-1). Böyle bakteri-bakteUL� WXWXQPDODUÕQGD� |]J�O� ELU� WDQH�
UHVHSW|U� WDQÕPODPDN� ]RUGXU�� 0XKWHPHOHQ� EDNWHULOHULQ� \�]H\� HOHNWULN� \�NOHULQLQ�
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bakteri-EDNWHUL� WXWXQPDVÕ� �]HULQH� URO�� YDUGÕU�� Prevotella buccae, Prevotella 
melaninogenica ve Porphyromonas oralis genellikle Gram pozitif bir bakteriye 
ED÷ODQDPD]��+DOEXNL�Prevotella buccalis, Prevotella denticola, Prevotella intermedia, 
Prevotella loescheii ve Porphyromonas oris bir Gram pozitif bakteriye (mesela 
Actinomyces veya Streptococcus sanguis¶H��ED÷ODQPD\D�LVWHNOLGLU� 

Prevotella loescheii ve Actinomyces viscosus�� GLúH� VÕNÕFD� WXWXQDELOHQ�
Streptococcus sanguis¶H� ED÷ODQDELOPHN� LoLQ� DGHWD� \DUÕúÕUODU�� %D]HQ� LNLVL� ELUGHQ�
Streptococcus sanguis¶H�\DSÕúDUDN�NRDJUHJDV\RQ�]LQFLULQGH�GDOODQPDODU�\DSDUODU��%X�
GDOOÕ� EXGDNOÕ� EDNWHUL� ]LQFLUOHUL� SODN� JHOLúPHVLQH� |QF�O�N� HGHU�� =LQFLULQ� HQ� XFXQGD�
VHUEHVW�NDODQ�EDNWHUL�JHQHOOLNOH�HQ�SDWRMHQ�RODQÕGÕU��EX�ELU�NXUDO�GH÷LOGLU�� 
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