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.DSDOÕ��DVHPSWRPDWLN�YH�YLWDO�RODQ�SXOSD�VWerildir.  
3XOSD� YH� SHULDSLNDO� GRNXODU�� DúD÷ÕGD� DQODWÕODQ� VHEHSOHUOH� EDNWHULOHU� WDUDIÕQGDQ�

LVWLOD� HGLOGL÷LQGH�� EXUDGD� J|U�OHQ� LQIHNVL\RQXQ� |]HOOLNOHUL�� RUJDQL]PDQÕQ� EDúND�
GRNXODUÕQGD�J|U�OHQOHUGHQ�ELUD]�IDUNOÕGÕU��*HUHN�JHQLúOHPH\H�P�VDLW�ROPD\DQ�DQDWRPLN�
yDSÕVÕ�� JHUHN� SHN� D]� oHúLWOLOLNWH� EDNWHUL� FLQVLQLQ� LQIHNVL\RQD� NDWÕOPDVÕ�� YLUXVODUÕQ�
LQIHNVL\RQD� KLo� NDWÕOPDPDVÕ� YH� JHUHNVH� Q|URLPP�Q� PHNDQL]PDODU� HQGRGRQWLN�
LQIHNVL\RQODUÕ�|]HO�\DSDU� 

'øù� dh5höh1'(1� 38/3ø7ø6(� *(døù�� d�U�÷�Q� VRQ� HYUHVLQGH� NDYLWH�
WDEDQÕQGDNL bakterilerin ortak özellikleri  genellikle Gram pozitif ve sakkarolitik 
ROPDODUÕGÕU��Streptococcus, Lactobacillus, Leptothrischia, Bifidobacterium, Actinomyces, 
Rothia gibi)�� %X� G|QHPGH� EDúND� ED]Õ� EDNWHULOHU� GH� EXOXQDELOPHVLQH� UD÷PHQ� IORUD\D�
KDNLP�GH÷LOGLrler (Peptostreptococcus, Bacteroides, Capnocytophaga, Wolinella gibi). 
%X�EDNWHULOHULQ�DQWLMHQOHULQLQ�YH�WRNVLQOHULQLQ�RGRQWREODVWLN�X]DQWÕODUD�YH\D�GHQWLQ�OHQILQH�
WHPDV� HWPHVL�� SXOSDQÕQ� WDPDPÕQGD� LOWLKDEL� FHYDEÕQ� EDúODPDVÕ� LoLQ� \HWHUOL� VHEHSWLU��
Dentin kDQDOFÕNODUÕQÕQ�LoHULVLQGH�DQWLMHQOHU�LON�GHID�WHVSLW�HGLOGL÷L�]DPDQ�KHQ�]�WDQÕPOÕ�ELU�
SXOSLWLVGHQ�EDKVHGLOHPH]��GLú�VHPSWRPDWLNWLU�DPD�SXOSDVÕ�VWHULO�RODELOLU��'Lú�o�U�÷�QGHQ�
SXOSLWLVH�JHoLú���PHNDQL]PD�LOH�ROXU� 
 Nörojenik inflamasyon:� d�U�N� WDEDQÕQGDNL� Nariyojenik bakterilerin antijenleri 
GHQWLQ� NDQDOFÕNODUÕQD� LON� JLUGL÷LQGH� SXOSD� VLQLU� OLIOHULQL� �Q|UDO� SOHNVXV�� X\DUÕU�� 6LQLU�
OLIOHULQGHQ� SROLSHSWLW� \DSÕGD� Q|URMHQLN� LQIODPDV\RQ� PHGL\DW|UOHUL� VDOÕQÕU�� %X�
mediyatörlerden en bilinenleri CGRP (Calcitonin Gene Related Peptide) ve P 
substance (P maddesi) dir. CGRP, ortamdaki potasyum, kapsikain ve kalsiyum 
YDUOÕ÷ÕQGDQ�HWNLOHQHQ��DGUHQDOLQ� LOH� LQKLEH�RODQ�ELU�Q|URSHSWLWWLU��%DúOÕFD�HWNLVL�SXOSD\D�
Q|WURILO� NHPRWDNVLVLQL� NROD\ODúWÕUPDVÕGÕU�� 3� PDGGHVL� ��� N'D� OXN� ELU� proteindir. 
6DOJÕODQGÕ÷ÕQGD�SXOSDGD�DUDúLGRQLN�DVLW�PHWDEROLWOHULQLQ�DoÕ÷D�oÕNPDVÕQÕ�VD÷ODU����QPRO�O�
3�PDGGHVL�GRNX\D�VDOÕQGÕ÷ÕQGD���-4 nmol/l Lökotrien B4, 12-17 nmol/l bradikinin, 5-7 
QPRO�O�3*(�VDOÕQPDVÕQD�VHEHS�RODELOPHNWHGLU�YH�SXOSD�GRNXVXQGD�NXYYHWOL�ELU�D÷UÕ�YH�
|GHP�ROXúWXUPDNWDGÕU��3XOSDGD�VLQLU�OLIOHULQGHQ�DoÕ÷D�oÕNDQ�GL÷HU�Q|URSHSWLWOHU�úXQODUGÕU��
neuropeptide-Y, VIP, neurokinin-A, dopamine-2-hydrolase. Bu mediyatörlerden her 
ELULVL� IDUNOÕ� \ROODUGDQ� SXOSDGD� LQIODPDV\RQX� EDúODWÕU�� d�U�NWHQ� SXOSLWLVH� JHoLúWH�
Q|URLPP�Q� PHNDQL]PD� LOH� RUWD\D� oÕNDQ� EX� LOWLKDEL� ROD\ODUD� nörojenik inflamasyon 
GHQLU��øOJLQoWLUNL��PDNURIDMODUÕ�LON�KDUHNHWH�JHoLUHQ�VLQLU�OLIOHULQGHQ�VDOJÕODQDQ�EX�Q|URMHQLN�
PHGL\DW|UOHUGLU�� (OHNWURQ� PLNURVNRS� oDOÕúPDODUÕ�� SXOSDGDNL� VLQLU� OLIOHULQLQ� NÕOÕIODUÕQÕQ�
PDNURIDMODU�LOH�VÕNÕ�ELU�IL]LNVHO�WHPDV�LoHULVLQGH�ROGX÷X�YH�EX�PDNURIDMODUÕQ�VLWRSOD]PDODUÕ�
içerisinde sadece nöronlarda görülen 100-���� QP� oDSÕQGD� YH]LN�OOHU� EXOXQGX÷X�
J|VWHULOPLúWLU�� %|\OH� ELU� D\UÕFDOÕN�� SXOSD� PDNURIDMODUÕQD� Q|UDO� ELU� NLPOLN� ND]DQGÕUÕU��
3XOSLWLV¶L�GL÷HU�LQIHNVL\RQODUGDQ�IDUNOÕ�\DSDU� 
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 Nörojenik inflamasyon mediyatörleri salan pulpa sinir lifleri daha çok otonom 
WDELDWOÕGÕU� YH\D� RWRQRP� OLI� ELOHúHQOHUL� LKWLYD� HGHU�� %X� OLIOHUGHQ� D\UÕODQ� GDKD� LQFH� VLQLU�
demetleri pulpa periferinde (pulpodentinal membranda) yeni bir pleksus yaparlar 
�RGRQWREODVWLN�Q|UDO�SOHNVXV���2GRQWREODVWODU�EX�SOHNVXV� LoHULVLQGH�\HU�DOÕUODU��2UWDPD�
VDOÕQDQ�&*53�YH�3�PDGGHVLQGHQ�HWNLOHQHUHN�UHSHUDWLI�GHQWLQ��UHWPHN��]HUH�GLIHUDQVL\H�
ROXUODU�� øOHUOH\HQ�G|QHPGH�EX�RGRQWREODVWODU�$36�K�FUHVL�RODUDN�J|UHY�\DSDFDNODUGÕU��
%X� PHGL\DW|UOHU� GL÷HU� \DQGDQ�� KLVWL\RVLWOHU� YH� ILEUREODVWODUÕQ� ELUHU� RGRQWREODVW� KDOLQH�
G|Q�úPHVLQL� VD÷ODU��PDVW�K�FUHOHUL�� SROLPRUIODUÕ��PRQRVLWOHUL�� ILEUREODVWODUÕ� ROD\� \HULQH�
davet ederler. 
 3XOSDQÕQ�EDNWHULOHU�WDUDIÕQGDQ�LVWLODVÕ�  

d�U�NWHQ�SXOSLWLVH�JHoLúWH�EDNWHULOHULQ�SXOSD\Õ�LVWLOD�\ROODUÕQGDQ�HQ�
VÕN�UDVWODQDQÕ�NRURQDO�\ROGXU��%X�GXUXPGD�GLúWH�ELU�o�U�N�NDYLWHVL�
bulunur ve kaviWH�WDEDQÕQGDQ�VÕ]DQ�EDNWHULOHU�GHQWLQ�NDQDOFÕNODUÕ�
\ROX� LOH� SXOSD� RGDVÕQD� XODúDELOLUOHU�� .XURQ� NHVLPL� QHGHQL\OH�
GHNRUWLNH�HGLOHQ�GLúLQ� oÕSODN�GHQWLQ�GRNXVXQGDQ�EDNWHUL� VÕ]ÕQWÕVÕ�
ROPDVÕ� GD�P�PN�QG�U�� 3XOSD\D� VÕ]DQ� EDNWHULOHU� VD\ÕFD� D]� LVH��
makrofajlar tarafÕQGDQ� IDJRVLWH� HGLOLUOHU�� .DYLWH� WDEDQÕ� LOH� SXOSD�
DUDVÕQGDNL�GHQWLQ�NDOÕQOÕ÷Õ�����PP
GHQ� ID]OD�ROGX÷XQGD�SXOSDGD�
KHUKDQJL�ELU�LOWLKDEL�ROD\�J|U�OPHGL÷L��EX�NDOÕQOÕ÷ÕQ�����PP�
GHQ�D]�
ROGX÷X� ]DPDQ� SXOSLWLVLQ� GDKD� NROD\� ROXúWX÷X� |QH� V�U�OP�úW�U��
Bugünkü bilgiOHULPL]H� J|UH� EHOLUOL� ELU� GHQWLQ� NDOÕQOÕ÷Õ� VÕQÕU� NDEXO�
HGLOPHPHNWHGLU��+HU�NDOÕQOÕNWDNL�GHQWLQ��EDNWHULOHU�LoLQ�\HWHUVL]�ELU�
engeldir.  
 3XOSDQÕQ� LVWLODVÕ� UHWURJUDG� \RO� LOH� RODELOLU�� +DUDS� RODQ�

periodontal membran bakterilerin foramen apikaleye geçmelerine izin verebilir. Bu 
úHNLOGH� UHWURJUDW� EDúOD\DQ� ELU� SXOSLWLVWH� NXURQGD� o�U�N� EXOXQPD\DELOLU�� 6SLURNHWOHU��
Selenomonas sputigena ve Wolinella recta� KDUHNHWOL� ROXS� SHULRGRQWDO� PHPEUDQÕ� LON�
geçenlerdir. Retrograt istilada pulpaya ilk girenler genellikle treponHPD¶ODUGÕU��*|U�OPH�
VÕNOÕNODUÕ�T. denticola, %68; T. vincentii, %36; T.  medium, %48 dir. Böyle retrograt 
\ROGDQ�LVWLOD�ELOKDVVD�WUDYPDWLN�QHNUR]OX�GLúOHUGH�J|U�O�U��$VHSWLN�QHNUR]OX�SXOSD��NDSDOÕ�
bile olsa, er veya geç retrograt yoldan istila edilir. TravPD�QHGHQL\OH�SXOSDVÕ�QHNUR]H�
ROPXú� GLúOHULQ� ���� µÕQÕQ� SXOSD� RGDODUÕQGD� EDNWHUL� EXOXQGX÷X� KLVWRORMLN� RODUDN� WHVSLW�
HGLOHELOPLú�� IDNDW� DQFDN� ���
�� �UHWLOHELOPLúWLU�� %X� GXUXP�� QHNURWLN� SXOSDGD� |O�� YH\D�
bilinen yöntemlerle üretilemeyen bakteri hücrelerinin mevFXGL\HWLQL� LúDUHW� HWPHNWHGLU��
3XOSDVÕ� RGDVÕ� NDSDOÕ� YH� DVHPSWRPDWLN� ELOH� ROVD�� PLNUREL\RORMLN� PXD\HQH� LOH� E|\OH�
GLúOHULQ�N|N�NDQDOODUÕQGD������RUDQÕQGD�SR]LWLI�N�OW�U�WHVSLW�HGLOLU��3HULRGRQWDO�KDUDEL\HW��
GXUPXú�YH\D�D]DOPÕú�GLúHWL�ROX÷X�VÕYÕVÕ��ORNDO�YH\D�genel immün defektler, bol bakteri 
SOD÷Õ�YH�GLúWDúÕ�EXOXQX\RU�ROPDVÕ��D÷Õ]�KLMHQLQLQ�IHQD�ROPDVÕ��EUXNVL]P��WUDYPD�YH�NURQLN�
PLNURWUDYPDODU�UHWURJUDG�\ROGDQ�EDNWHUL�LVWLODVÕQÕ�NROD\ODúWÕUÕU�� 
 3XOSDQÕQ�EDNWHULOHU� WDUDIÕQGDQ�ELU�EDúND� LVWLOD�\ROX�KHPDWRMHQGir (anachoresis). 
%DNWHUL\HPL� LOH� EDúND� ELU� LQIHNWLI� RGDNWDQ� GRODúÕPD� NDWÕODQ� EDNWHULOHU� GLú� SXOSDVÕQD�
\HUOHúHELOLU�� %X� ROD\� IHYNDODGH� QDGLUGLU� DPD� LPNDQVÕ]� GH÷LOGLU�� +D\YDQODU� �]HULQGH�
\DSÕODQ�oDOÕúPDODUGD��GHQH\VHO�EDNWHUL\HPL�ROXúWXUXOGX÷XQGD��VD÷OÕNOÕ�SXOSD�RGDVÕQGD�
EDNWHULOHUH� UDVWODQPÕú� DPD�SXOSLWLV� J|U�OPHPLúWLU��gQFHGHQ� WUDYPDWL]H� HGLOHQ� GLúOHULQ�
SXOSDODUÕQGD�EX�\ROOD�LQIHNVL\RQ�JHOLúWLUPHN�P�PN�Q�ROPXúWXU��%X�VHEHSOH�KHPDWRMHQ�
pulpitislerde anamnezde daima, travma, sistemik problemler, immün defektler bulunur.  
 %DNWHULOHU� SXOSD\Õ� LVWLOD� HWPH\H� EDúODPDGDQ� |QFH� KDVWDQÕQ� úLND\HWOHUL� VDGHFH�
WHUPLN�YH\D�úHNHU�X\DUÕVÕ�LOH�ROXúDQ��NÕVD�V�UHQ��SURYRNH�D÷UÕODUGÕU��%XUD\D�NDGDU�ROD\��
UHYHUVLEÕOGÕU��%|\OH�GLúOHU�NXDIDM�LOH�L\LOHúLUOHU� 
38/3ø7ø6ø1�0ø.52%ø<2/2-ø6ø� 

 ùHNLO���-1 
%DNWHULOHULQ�SXOSD\Õ�
koronal istila 
KDULWDVÕ 
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 3XOSLWLVLQ� HUNHQ� G|QHPLQGH�� SXOSDGD� LON� UDVWODQDQ� DQWLNRUODU� úX� EDNWHULOHUH�
özgüldür: C grubu streptokoklar, Actinomyces israelii, Actinomyces naeslundii, 
Eubacterium alactolyticum, Lactobacillus casei, Peptostreptococcus micros, 
Porphyromonas endodontalis, Prevotella buccae, Mitsoukella multiacidus, Prevotella 
intermedia, Streptococcus mutans, ve Veillonella parvum.�2�KDOGH�SXOSD\D�LON�XODúDQ�
EDNWHULOHU�EXQODUGÕU�� 
 %X�EDNWHUL� OLVWHVL� LoHULVLQGH�VWUHSWRNRNODU� OH]\RQD�HQ�HUNHQ�NDWÕODQ�EDNWHULOHUGLU��
ç�U�N� \DSÕFÕ� RODUDN� EDúÕQGDQ� EHUL� D\UÕ� ELU� |QHPL� YDUGÕU�� &� JUXS� VWUHSWRNRNODUGDQ�S. 
mitior, S. mitis, S. morbillorum, S. sanguis, S. mutans, S. anginosus  HQ� VÕN�
UDVWODQDQODUGÕU���S. anginosus  ismi ile 3 tane streptokok kastedilir: S. constellatus, S. intermedius ve S. 
milleri.�%XQODUÕQ�����WDQH�IDUNOÕ�VHURWLSL�WDQÕPODQPÕúWÕU).  
 C grubu streptokoklardan S. mitior� IRNDO� LQIHNVL\RQ� ND\QDNOÕ� HQGRNDUGLWOHUGHQ�
VRUXPOXGXU�� %X� EDNWHULQLQ� K�FUH� GXYDUÕQGD� EXOXQDQ L-Lysin, noraminidase ve ribitol 
teikoik asitlere kaUúÕ�ROXúDQ�NRQDN�DQWLNRUODUÕ�NDOS�VDUNROHPPDVÕQD�WURSL]P�J|VWHULU�� 
 S. oralis ise S. mitior¶XQ�PLQ|U�JHQHWLN�IDUNOÕOÕNODU�J|VWHUHQ�YDU\DQWODUÕGÕU��%HQ]HU�
|]HOOLNOHUL�WDúÕU�� 
 Bilinen en karyojenik bakteri S. mutans’� WÕU�� +HP� DVLW� �UHWLU�� KHP�DVLWWH� \DúDU�
(asidürik ve asidofilik). S. mutans¶ÕQ� JHQRPLN� '1$¶VÕ� �]HULQGH� EXOXQDQ� KUF$�� JUS(��
GQD.�JHQOHUL��EX�EDNWHULQLQ�DVLW�úRNX�\DUDWDQ�HQ]LPOHULQL�NRGODU��hUHGL÷L�RUWDPÕQ�S+¶VÕ�
ED]HQ��¶�Q�DOWÕQD�G�úHU��%X�EDNWHUL�VXNUR]GDQ��HNVWUDVHO�OHU�SROLVDNNDULW��KHP�JOXNDQ 
KHP� IUXNWDQ�� VHQWH]L� \DSDELOLU�� %|\OHFH� GLú� VHUW� GRNXODUÕQD� NROD\FD� \DSÕúDELOLU�� %X�
EDNWHULQLQ��UHWWL÷L�mutacin� LVLPOL�EDNWHUL\RUVLQ��NHQGLVLQH�JHQHWLN�\DNÕQOÕ÷Õ�ROPD\DQ�ELU�
oRN� EDNWHUL\L� IORUDGDQ� X]DNODúWÕUDELOLU� �S. mutans¶Õ� RUWDGDQ� NDOGÕUDQ� EDNWHUL\RVLn Streptomyces 
globisporus WDUDIÕQGDQ� VDOÕQÕU� YH�mutanolysin� DGÕQÕ� DOÕU�� %LOKDVVD� YH� VDGHFH�S. mutans¶Õ� |OG�U�U). Bu 
EDNWHUL��KDORMHQOL�DQWLVHSWLNOHUH�GX\DUOÕGÕU��HQGRNDUGLW�VHEHEL�RODELOPHNWHGLU�� 
 S. salivarius kuvvetli asidojendir, ortamda sukroz bulursa levan ve dekstran gibi 
DGH]LQOHU�VHQWH]OH\HUHN�GLúH�WXWXQDELOPHNWHGLU��(QGRNDUGLW�VHEHEL�RODELOPHNWHGLU� 
 S. sanguis� GH� VXNUR]GDQ� DGH]LQ� VHQWH]L� \DSDU� YH� DVLGRMHQGLU�� D\QÕ� ]DPDQGD�
HQGRNDUGLW� VHEHELGLU�� $\UÕFD� EX� EDNWHULQLQ� SLOXVODUÕQGD� glycerol phosphate� YDUGÕU� YH�
periapikal doku için antijeniktir (%X�EDNWHULQLQ�/�IRUPODUÕQÕQ�DIW�VHEHEL�ROGX÷X�LGGLD�HGLOPHNWHGLU).  
 %X�VD\ÕODQODUGDQ�EDúND�ODNWLN�VWUHSWRNRNODU��S. lactis ve S. rafinolactis) geç çürük 
IORUDVÕQGDQ�\DQOÕúOÕNOD�SXOSD\D�JLUVHOHU�ELOH�X]XQ�V�UH�EXUDGD�\DúD\DPD]ODU� 
 %X� VWUHSWRNRNODUÕQ� E�\�N� ELU� oR÷XQOX÷X� PHWLO� UHG� SR]LWLIWLU�� NDUERQKLGUDWODUÕ�
NXOODQDUDN� S+¶Õ� ����DOWÕQD� LQGLULUOHU��+HSVL�� NÕVD� ]LQFLU� \DSDQ��.� KHPROLWLN�� VDNNDUROLWLN��
DGH]LQOHUL�EXOXQDQ��VDIUD\D�GX\DUOÕ�RUDO�VWUHSWRNRNODUGÕU��%X�NXUDOÕ�LKODO�HGHQ�VDGHFH�S. 
faecalis (sinonimi Enterokok ve Enterococcus faecalis)’tir. Bu bakteri D grubudur, safraya 
GLUHQoOLGLU��]LQFLU�\DSPD]��*Ho�SXOSLWLVWHQ�LWLEDUHQ�N|N�NDQDOÕQGDQ�L]ROH�HGLOLU��3HULDSLNDO�
GRNXODUD� VÕ]DUDN� LGGLDOÕ� HNVWUDUDGLN�OHU� LQIHNsiyonlar yapabilirler. Fokal infeksiyon 
\ROX\OD�HQGRNDUGLW�\DSWÕNODUÕ�ELOLQPHNWHGLU� 
 3XOSD\Õ� LVWLOD�HGHQ�EX�VWUHSWRNRNODUÕQ�DUDVÕQGD�]RUXQOX�DQDHURS�RODQODU�YDUGÕU��
Bunlar: S. hansenii, S. morbillorum, S. parvulus ve S. pleomorphus’tur. (Bunlar 
Peptostreptococcus� JHQXVXQD� DOÕQPDVÕ� JHUHNWL÷L� KDOGH�� JHQRPLN� '1$� VHNDQVODUÕ�Streptococcus üyesi 
ROGXNODUÕQÕ� J|VWHUPHNWHGLU���%XQODUÕQ�KHSVL�]D\ÕI�DVLW�\DSDU���UHGLNOHUL�RUWDPD�V�NVLQLN�DVLW�
salar, Porphyromonas ve Prevotella��\HOHUL�LOH�PHWDEROLN�\DUGÕPODúÕUODU��+Hpsi zorunlu 
DQDHURSWXU�DPD�RNVLMHQ�WROHUDQVÕ�JHOLúWLUPH\H�PH\LOOLGLUOHU� 
 3XOSD\Õ� LON� LVWLOD� HGHQ� GL÷HU� ELU� NDU\RMHQLN� EDNWHUL� DLOHVL� Lactobacillus¶ODUGÕU��
d�U�÷�Q�HQ�EDúÕQGDQ�EHUL�GLú�VHUW�GRNXODUÕQÕQ�GHPLQHUDOL]DV\RQXQGDQ�VRUXPOXGXU��%X�
bakterilerin hepsL�KHP�DVLW�\DSDU�KHP�DVLWWH��UHU��S+¶\Õ����Q�DOWÕQD�oHNHELOLUOHU���UHGLNOHUL�
RUWDPD� ODNWDW� VDODUODU�� VXNUR]GDQ� HNVWUDVHO�OHU� GHNVWUDQ� VHQWH]OHU�� +�FUH� GXYDUÕQGD�
glycerol ve ribitol theicoic acid’ler, D-glucosyl, L-Rhamnoz, D-Galactosyl, meso veya L-
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diaminopimelic aicd bulunur ve pulpa dokusu için antijeniktir. Çürük kavitesinin 
WDEDQÕQGDQ� VÕ]DUDN� SXOSD\Õ� LON� LVWLOD� HGHQ� ODNWREDVLOOHU� L. casei, L. salivarius, L. 
fermentum ve L. acidophilus¶WXU��$\UÕFD�L. amylophilus, L. brevis, L. yamashiensis, L. 
coryniformis, L. curvatus, L. delbrueckii, L. gasseri, L. halotolerance, L. helveticus, L. 
jensenii, L. plantarum, L. minitus, L. viridescens ‘tir. 
 3XOSD\D� LON� XODúDQ� EDNWHULOHU� DUDVÕQGD� Bifidobacterium’lar bulunabilir. Bu 
bakteriler geç pulpitis dönemine kadar floUDGD�NDOÕU�YH�N|N�NDQDOÕ�LQIHNVL\RQXQXQ�HUNHQ�
G|QHPOHULQGH� IORUDGDQ� ND\EROXU�� =RUXQOX� DQDHURS� ROPDODUÕQD� UD÷PHQ� RNVLMHQL� WROHUH�
HWPH\H� NROD\FD� DOÕúDELOLUOHU�� %X� EDNWHULQLQ� K�FUH� GXYDUODUÕQGD�EXOXQDQ�SROLJOLVHURO� YH�
fosfolipitler pulpa için antijeniktir. Bu� EDNWHULOHU�� NDUERQKLGUDWODUÕ�glucose-6-phosphate 
�]HULQGHQ� SDUoDODGÕNODUÕ� LoLQ� �UHGLNOHUL� RUWDPGD� GDLPD� transaldolase, transketolase, 
xylose-5-phosphate-phosphoketolase bulunur. Bunlar pulpa dokusunda iritasyon 
VHEHELGLU��d�U�N�WDEDQÕQGD�VÕN�UDVWODQDQODU� B. bfidium ve B. dentium¶GXU��6D\ÕFD�D]GÕU�� 
 %X�EDNWHULOHUL� SXOSDGD� LON� NDUúÕOD\DQODU� SXOSD�PDNURIDMODUÕ� YH�RGRQWREODVWODUGÕU��
øOJLQoWLUNL�� NOLQLNWH� FLGGL� SXOSLWLV� úLND\HWOHUL� EDúOD\ÕQFD\D� NDGDU� Porphyromonas ve 
Prevotella� �\HOHUL� o�U�÷�Q�Q� IORUDVÕQGD� EDVNÕQ� VD\ÕGD� GH÷LOGLU�� 0DGHPNL�
Porphyromonas ve Prevotella� �\HOHUL� VD\ÕFD� DUWWÕ÷ÕQGD� SXOSLWLV� VHPSWRPODUÕ� RUWD\D�
oÕNPDNWDGÕU�� DFDED� EX� LNL� EDNWHUL� FLQVL� LOH� SXOSLWLV� VHPSWRPODUÕ� DUDVÕQGD� ELU� LOLúNL� YDU�
PÕGÕU"� %X�� KDNOÕ� ELU� VRUXGXU�� 0DVVH\�� \D\ÕQODGÕ÷Õ� UDSRUXQGD�� E|\OH� ELU� LOLúNLQLQ�
EXOXQPDGÕ÷ÕQÕ�� EDúND� EDNWHULOHULQ� GH� SXOSLWLV� VHPSWRPODUÕQÕ� EDúODWDELOHFH÷LQL�
\D]PDNWDGÕU�� 'DKD� VRQUD� EX� UDSRUX� GR÷UXOD\DQ� EDúND� WHVSLWOHU� \DSÕOPÕúWÕU�� 3XOSLWLVLQ�
KLSHUHPL� ID]ÕQGD� Eubacterium ve Propionibacterium üyelerinin de çür�N� IORUDVÕQD�
HNOHQGL÷LQL� YH� Actinomyces’OHULQ� GH� VD\ÕODUÕQÕQ� DUWWÕ÷ÕQÕ� J|VWHUPLúWLU�� %X� J�QN��
ELOJLOHULPL]H�J|UH�SXOSLWLVLQ�VHPSWRPODUÕ�LOH�EHOLUOL�EDNWHUL�FLQVOHUL�DUDVÕQGD�NHVLQ�ELU�LOLúNL�
\RNWXU��=DWHQ�DNXW�SXOSLWLVWH�VHPSWRPODUÕQ�ROXúPDVÕQGD�EDNWHULOHULQ�FLQVL�GH÷LO��LPP�Q�
reaksiyonlar önde gelen bir sebeptir.  
 %DNWHUL�WRNVLQOHUL�YH�DQWLMHQOHUL�GDPDU�HQGRWHOL�YH�ED÷�GRNXVX��]HULQH�\ÕNÕFÕ�HWNL�
J|VWHULU��%LU�\DQGDQ�JLGHUHN�DUWDQ�EDNWHUL�VD\ÕVÕ�YH�DQWLMHQ�VHYL\HVL�GL÷HU�\DQGDQ�ROXúDQ�
immün kompleksler, pulpada önce kapiler dilatasyona sebep olur, daha sonra pulpa içi 
NDQDPDODU�ROXúXU�YH�LQWUDSXOSDO�EDVÕQo�JLGHUHN�DUWDU��%X�G|QHPGH��KDVWDQÕQ�úLND\HWOHUL�
NXYYHWOL��VSRQWDQ�YH�SXOVDWLI�D÷UÕGÕU��(÷HU�SXOSD�GRNXVX�RUJDQL]PDQÕQ�GL÷HU�GRNXODUÕ�JLEL�
JHQLúOH\HELOVH\GL� EHONL� KHU� DúDPDGD� UHYHUVLEÕO� RODQ� SXOSLWLVWHQ� EDKVHGHELOHFHNWLN�
 %DNWHULOHU�|QFH�NXURQ��VRQUD�N|N�SXOSDVÕQD�\D\ÕOGÕ÷Õ�VÕUDGD��E�W�Q�SXOSD�GRNXVX��
KDWWD� SHULDSLNDO� GRNXODU� LPP�Q� FHYDED� NDWÕOÕUODU�� %X� VÕUDGD� SXOSDGD� EXOXQDQ� 7�
OHQIRVLWOHULQLQ� ND\QD÷Õ� LQIHNVL\RQ� |QFHVL� G|QHPH� DLWWLU�� NÕVÕWODQDQ� NDQ� DNÕPÕ� \HQL� YH�
|]J�O� 7� K�FUHOHULQLQ� EXUD\D� XODúPDODUÕQÕ� JHFLNWLULU��9DVN�OHU�GHIHNWOHU� QHGHQL\OH�� \HQL�
X\DUÕODQ� PRQRNORQDO� 7� OHQIRVLW� VHULOHULQLQ� SXOSDGD� J|U�OPHVL� JHo� SXOSLWLV� G|QHPLQH�
rastlar ve günler sonra mümkün olur, bazen hiç mümkün olmaz. Çünkü, pulpadaki kan 
GRODúÕPÕ� EX� NDGDU� X]XQ� V�UH� GHYDP� HWPH\HFHNWLU�� 3DWRMHQ� EDNWHULOHUH� NDUúÕ� |]J�O�
VHO�OHU�FHYDS�EDúODGÕ÷ÕQGD�JHQHOOLNOH�SXOSDGD�NDQ�GRODúÕPÕ�GXUPXú�RODFD÷ÕQGDQ��\HQL�
ROXúDQ� |]J�O� DQWLNRUODU� YH� 7� OHQIRVLWOHUL� SHULDSHNVWH� WRSODQÕUODU� DPD� SXOSD\D�
XODúDPD]ODU��GDKD�oRN�NDQDO�GÕúÕQD�VÕ]DQ�PLNURS�DQWLMHQOHUL�LOH�UHDNVL\RQD�JLUHUOHU��9H\D�
GLI�]\RQ�\ROX�LOH�N|N�NDQDOÕ�LoHULVLQH�HQ�oRN�ELUNDo�PLOLPHWUH�VRNXODELOLUOHU��%X�DQWLNRUODU�
streptokok, Bacteroides, Lactobacillus, Actinomyces, Eubacterium ve 
peptostreptokok’lara özgüldür. 
 3XOSLWLVOL�GLú�QHGHQ�ELOKDVVD�JHFHOHUL�D÷UÕOÕGÕU"�.URQRIDUPDNRORMLN�HVDVODUD�J|UH��
KLVWDPLQ��J�Q� LoHULVLQGH�VLQ�]RLGDO�ELU�VDOÕQÕP�J|VWHULU��Gündüz saat 11.00 de en az, 
gece saat 03.00 de eQ�ID]OD�VDOJÕODQÕU��%X�PDGGHQLQ�HQ�ELOLQHQ�HWNLOHULQGHQ�ELU�WDQHVL�
D÷UÕ� HúL÷LQL� G�ú�UPHN� ROGX÷XQD� J|UH�� SXOSLWLVOL� ELU� GLúLQ� D÷UÕVÕQÕQ� QHGHQ� JHFH� JHo�
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VDDWOHUGH�GDKD�ID]OD�ROGX÷XQX��DPD�J�QG�]�VDDWOHULQGH�D]DOGÕ÷ÕQÕ�DoÕNODPDN�P�PN�Q�
olur. Pulpitis prulenta ID]ÕQGD�EX�GXUXP�HQ�EHOLUJLQGLU� 
 .XURQ� SXOSDVÕQD� EDNWHUL� LVWLODVÕ� EDúODGÕ÷ÕQGD�� SUDWLN� RODUDN� N|N� SXOSDVÕ� GD�
NRQWDPLQH� NDEXO� HGLOLU�� %DNWHULOHU� SXOSDGD� LOHUOHUNHQ�� SXOSDQÕQ� WDP� PHUNH]LQGHQ�
JLWPH]OHU��GHQWLQ�GXYDUODUÕQÕ�\DOD\DUDN�LOHUOHUOHU��d�U�N�NDYLWHVLQGHQ�SXOSD�RGDVÕQD�JLUHU�
JLUPH]�� SXOSRGHQWLQDO� PHPEUDQÕ� L]OHU� YH� NDQDO� D÷Õ]�ODU�ÕQD� JHOLUOHU�� %DNWHULOHU� NDQDO�
D÷Õ]ODUÕQD�YDUGÕNODUÕQGD�NXURQ�SXOSDVÕQGD�YHQ|]�VWD]�EDúODU��%X��ELULQFL�VWD]GÕU��ELU�V�UH�
VRQUD�LNLQFL�ELU�YHQ|]�VWD]�GDKD�ROXúDFDNWÕU�� 
 KÖK KA1$/,�ø1)(.6ø<218� 
 .|N� NDQDOÕ� LQIHNVL\RQX� WHULPL� LOH� LIDGH� HGLOHQ� KDVWDOÕN�� EDNWHULOHQ� SXOSD\Õ�
WDPDPHQ�LVWLOD�HWWL÷L��SXOSDGD�NDQ�GRODúÕPÕQ�WDPDPHQ�GXUGX÷X��SHULDSLNDO�GRNXODUÕQ�GD�
ROD\D� LúWLUDN�HWWL÷L��DQDHURS�EDNWHULOHULQ�KDNLP�ROGX÷X��NURQLNOHúPH�H÷LOLPinde olan bir 
LQIHNVL\RQGXU�� 3XOSLWLV� LOH� EDúODU�� SHULDSLNDO� SHULRGRQWLWLV� LOH� �|QFH� DNXW� VRQUD�� NURQLN�
RODUDN�GHYDP�HGHU��WHGDYL�HGLOPH]VH�ELWPH]���*Ho�SXOSLWLVWHQ�N|N�NDQDOÕ�LQIHNVL\RQXQD�
JHoLúWH� HQ� EHOLUJLQ� NOLQLN� úLND\HW�� ELOKDVVD� JHFHOHUL� DUWDQ� VSRQWDQ� D÷UÕGÕU�� $÷UÕQÕQ�
ND\QD÷Õ�LQFLQPLú�ED÷�GRNXVXQGDQ�RUWDPD�VÕ]DQ�DUDúLGRQLN�DVLW�PHWDEROLWOHULGLU�� 
 
Tablo 24-1 øQIHNWH�N|N�NDQDOÕQGD�UDVWODQDELOHFHN�SDWRMHQ�EDNWHULOHU�YH�L]RODV\RQ�VÕNOÕNODUÕ��'DKD�VH\UHN�
rastlananlar ise: Streptococcus mutans, S. sanguis, S. morbillorum, Enterococcus faecalis, zorunlu 
anaerop streptokoklar, Peptostreptococcus niger, P. prevotii, Actinomyces meyerii, A. naeslundii, A. 
odontolyticus, A. viscosus, Lactobacillus catenaforme, L. minitus��ED]Õ�Propinobacterium türleri, 
sakkarolitik olan Prevotella (Bacteroides) gurubu, Bacteroides gracilis, B. ureolyticus, Wolinella curva, 
Ekinella corrodens, Enterobacter agglomerans, Olsenella genusu ve Bifidobacterium’lar. 
øQIHNWH�N|N�NDQDOÕQGDQ�L]ROH�HGLOHQ�EDNWHULOHU ø]RODV\RQ�VÕNOÕNODUÕ���� 
Fusobacterium nucleatum 48 
Porphyromonas (assakkarolitik Bacteroides’ler)  35 
Prevotella intermedia 34 
Peptostreptococcus micros 34 
Eubacterium alactolyticum  34 
Lactobacillus’lar 32 
Peptostreptococcus anaerobius  31 
Eubacterium lentum  31 
Fusobacterium türleri 29 
Wolinella recta 25 
Streptococcus anginosus 17 
Peptostreptococcus türleri 15 
Streptococcus mitis 15 
Actinomyces israelii 11 
Eubacterium timidum 11 
Capnocytophaga ochracea 11 
Eubacterium brachy  9 
Prevotella buccae  9 
Porphyromonas endodontalis ve P.gingivalis 9 
Selenomonas sputigena  9 
Veillonella parvula  9 
Propinobacterium propionicum  8 
Prevotella oris 8 
Eubacterium nodatum 6 
Prevotella denticola 6 
Prevotella loescheii  6 
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Actinomyces israelii  

 
Eubacterium saburreum 

 
Eubacterium lentum 

 
Eubacterium alactolyticum 

 
Fusobacterium nucleatum  

 
Fusobacterium necrophorum 
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Peptostreptococcus anaerobius  

 
Peptostreptococcus asaccharolyticus 

 
Peptostreptococcus micros 

 
Prevotella corporis 

 
Prevotella loeschii  

 
Prevotella oris 

 
Propionibacterium propionicum 

ùHNLO���-4�øQIHNWH�N|N�NDQDOÕQGDQ�L]ROH�
HGLOHQ�N|N�NDQDOÕ�SDWRMHQOHULQGHQ�
ED]ÕODUÕQÕQ�PLNURVNRS�J|U�QW�OHUL��
Bakterilerin saf kültürleri Koopler’s Gram 
PRGLILNDV\RQX�LOH�ER\DQPÕúWÕU��[����� 
)RWR÷UDIODU� Aydin M. Çukurova Üniv. 7ÕS�
Fakültesi Mikrobiyoloji Ab D. 
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A) Birinci faz: 
 3XOSDQÕQ� GHNRPSR]LV\RQX� YH� EDNWHULOHU� WDUDIÕQGDQ� VLQGLULOPHVL� EHOLUOL� ELU� VÕUD�
içerisinde olur. %DNWHULOHU�LON�|QFH�SXOSDQÕQ�ED÷�GRNXVXQGDNL�LQWHUVHO�OHU�HOHPHQWOHUL�YH�
karbonhidrDWODUÕ� GHNRPSR]H� HGHU�� .DUERQKLGUDWODU� VDNNDUROLWLN� EDNWHULOHU� WDUDIÕQGDQ�
|QFH� ROLJRVDNNDULWOHUH� VRQUD� GLVDNNDULWOHUH�� PRQRVDNNDULWOHUH� SDUoDODQÕUODU� YH� GDKD�
VRQUD� KHNVR]� YH� SHQWR]� úHNHUOHULQH� NDGDU� NROD\FD� D\UÕúWÕUÕOÕUODU�� %X� G|QHP�
karbonhidrat fermentasyRQ� ID]Õ� �N|N� NDQDOÕ� LQIHNVL\RQXQXQ� �LQFL� ID]Õ�� DGÕQÕ� DOÕU��
3XOSLWLVLQ�JHo�G|QHPLQGH�EDúODU��RUWDPGDNL�NDUERQKLGUDWODU� W�NHQLQFH\H�NDGDU�GHYDP�
eder. 

%X� G|QHPGH� GRNXGD� SURWHLQ�� OLSLW� NRPSRQHQWL� LKWLYD� HGHQ� úHNHUOL� ELOHúLNOHU�
(glukoprotein ve glukolipitler)in� EDNWHULOHU� WDUDIÕQGDQ� SDUoDODQPDVÕ� ELU� V�UH� HUWHOHQLU��
çünkü bakteriler, daha kolay enerji temin edebildikleri karbonhidratlar ortamda henüz 
PHYFXW� LNHQ�� GDKD� ]RU� HQHUML� WHPLQ� HGHELOGLNOHUL� JOXNROLSLWOHUL� NXOODQPD]ODU�� 3XOSDQÕQ�
SURWHLQ|]�\DSÕODUÕ�LVH�HQ�VRQ�SDUoDODQÕU�� 
 dRN�NDQDOOÕ�GLúOHUGH�E�W�Q�NDQDO�D÷Õ]ODUÕ�EDNWHULOHU� WDUDIÕQGDQ�LVWLOD�HGLOLQFH\H�
YH�VRQXQFX�NDQDO�D÷Õ]ÕQGD�GDPDUVDO�KDUDEL\HW�EDúOD\ÕQFD\D�NDGDU�SXOSD�PHUNH]LQGH�
ELU� PLNWDU� NDQ� GRODúÕPÕ� EXOXQDELOLU�� %DNWHULOHU� NDQDO� D÷Õ]ODUÕQD� XODúWÕNODUÕnda, pulpa 
RGDVÕ� LoHULVLQGHNL� EDNWHUL� VD\ÕVÕ� KÕ]OD� DUWDU�� %X� VÕUDGD�� EDNWHULOHU� HQ� \R÷XQ� RODUDN�
NXURQ� SXOSDVÕQGD� EXOXQXUODU�� )ORUD� JHQHO� RODUDN� VDNNDUROLWLN� W�UOHUGHQ� ROXúXU�� %X�
VHEHSOH� SXOSD� RGDVÕ� DVLWWLU�� øQIHNVL\RQD� EX� G|QHPGH� NDWÕODQ� ED]Õ� EDNWHULOHU� YH 
|]HOOLNOHUL�ú|\OHGLU : 
 Propionibacterium acne�EX�G|QHPGH�NDQDOD�JLUHU��3URSL\RQLN�DVLW��UHWLU��D\UÕFD�
IDUNOÕ� PHWDEROLN� \ROODU� NXOODQDUDN� SURWHLQOHUL� GH� HQHUML� ND\QD÷Õ� RODUDN� NXOODQDELOLU� EX�
VHEHSOH� NURQLN� SHULDSLNDO� DSVH� G|QHPLQH� NDGDU� NDQDOGD� KHS� YDUGÕU. Bu bakterinin 
ULERQ�NOHD]��Q|UDPLQLGD]��K\DO�URQLGD]��IRVIDWD]��OHVLWLQD]�YH�OLSD]ODUÕ�YDUGÕU��.|N�NDQDOÕ�
GÕúÕQD� oÕNDUDN� HNVWUDUDGLN�OHU� OH]\RQODU� \DSDELOLU�� P. propionicum da bu dönem 
EDNWHULOHULQGHQGLU�YH��UHGL÷L�RUWDPGD�NXYYHWOL��SURSL\RQLN��DVLW�\DSDU��+�FUH�GXYDUÕQGDNL�
L-diaminopimelic acid ve hücre lipitleri antijeniktir. Bu iki Propionibacterium cinsi katalaz 
SR]LWLIWLU�YH�N|N�NDQDOÕQGDNL�PHYFXGL\HWOHUL�]RUXQOX�DQDHURSODU��]HULQH�EDVNÕ�X\JXODU�� 
 Spirochaetaceae¶QÕQ�ELULQFL� IDPLO\DVÕ� LoHULVLQGH�\HU alan 4 genus (Spirochaeta, 
Treponema, Cristispira ve Borrelia�¶XQ�E�W�Q��\HOHUL�LQIHNWH�N|N�NDQDOÕ�LoHULVLQH�JLUHELOLU��
$PD�EL]�N|N�NDQDOÕ�LoHULVLQGH�GDKD�oRN�Spirochaeta ve Treponema genusunun üyelerini 
J|U�U�]� �VÕNOÕNOD�� T. denticola, T. macrodentium, T. orale, T. vincentii, T. minitum). 
+HSVLQLQ�K�FUH�GXYDUÕQGD�diaminopimelic acid, acylglucosamine, acylmuramic acid, L- 
ve D-alanine, D-glutamic acid, L-ornithine bulunur. Bunlar pulpa ve periapikal dokular için 
antijeniktir. Bu bakteriler hem karbonhidrat severler hem de fevkalade hareketlidir fakat 
N|N� NDQDOÕQD� JLUPHOHUL� GL÷HUOHULQGHQ� VRQUD� ROXU��+DOEXNL� UHWURJUDW� LVWLOD� \ROXQGD�GDKD�
HUNHQ�GDYUDQÕUODU� 
 B. pneumosintes, B. uniformis, B. ovatus sakkarolitik Bacteroides’lerdir. B. 
egerthii, malat, laktat ve süksinat üreterek floradaki Camphylobacter, Eubacterium ve 
Veillonella üyelerine davet ve metabolik destek verir.  
 Sakkarolitik Bacteroides’lerden olan Mitsoukella multiacidus�S+¶\Õ����¶H�NDGDU�
G�ú�U�U�� 
 B. levii� KHP� DVLW� \DSÕFÕGÕU� KHP� K�FUH� GXYDUÕQGDNL meso-diaminopimelic acid 
VHEHEL\OH�NXYYHWOL�WDKULú�VHEHELGLU�� 
 B. gracilis� RNVLMHQ� WROHUDQVOÕ� ELU� DQDHURSWXU�� 9LW� .1 sentezleyerek kök 
NDQDOÕQGDNL�GL÷HU�DQDHURS�EDNWHULOHULQ��UHPHOHULQL�DUWÕUÕU�� 
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 Dichelobacter nodosus��HVNL�DGÕ\OD�Bacteroides nodosus) asit yapar fakat pH 
8-��µD�NDGDU�WROHUDQVÕ�YDUGÕU�YH�N|N�NDQDOÕQGD�ELULQFL�ID]GDQ�LWLEDUHQ�\HULQL�DOÕU�� 
 %X�G|QHP�SXOSD� RGDVÕQGD�EXOXQDQ�Prevotella bivia, P. corporis, P. denticola, 
Selenomonas sputigena � YH� ED]Õ� P. buccae� W�UOHUL� GH� NXYYHWOL� DVLW� \DSÕFÕGÕr.  P. 
buccae¶QLQ� VDNNDUROLWLN� ROPD\DQ� WLSOHULQLQ� GÕú� GXYDUODUÕQGD� leucyl-glycin-deminase 
bulunur. Bu madde hem B lenfositlerini iter hem de bu bakteriyi fagositozdan korur.  
$\UÕFD��P. oris�µLQ�IRNDO�LQIHNVL\RQ�\ROX\OD�HQGRNDUGLW�\DSDELOGL÷L�ELOLQPHNWHGLU. 
 Peptostreptococcus¶ODUÕQ�KHSVL�HQHUML�ND\QD÷Õ�RODUDN�SURWHLQ�NXOODQÕUODU��$QFDN�P. 
productus�ELU�LVWLVQDGÕU��NDUERQKLGUDW�NXOODQÕU�YH�EX�G|QHPGH�NDQDOD�JLUHU�� 
 Bu dönemde Eikenella genusundan bir tane (E. corrodens), Enterobacter 
genusundan üç tane (E.agglomerans, E. intermedius, E. cloacae) bakteri cinsi kök 
NDQDOÕ� LQIHNVL\RQXQD� NDWÕODELOLU�� %XQODU� N|N� NDQDOÕQGD� QDGLU� UDVWODQDQ� W�UOHUGLU�� $PD�
YDUGÕU� 
 %DNWHULOHULQ� N|N� SXOSDVÕQGDNL� VD\ÕODUÕ� ELUD]� GDKD� D]GÕU�� o�QN�� N|N� NDQDOODUÕ�
içerisinde henüz kan dolaúÕPÕ� YDUGÕU� YH� ELU� |QFHNL� G|QHPGHQ� NDODQ� LPP�Q� K�FUHOHU�
IDJRVLWR]D�ELU�V�UH�GDKD�GHYDP�HGHUOHU��.DQDO�D÷Õ]ODUÕ�EDNWHULOHU�WDUDIÕQGDQ�WDPDPHQ�
LVWLOD� HGLOGL÷LQGH�� PHUNH]GHNL� SXOSD� JLGHUHN� QHNUR]H� ROXU�� %X�� |QFH� ELU� YDVN�OHU�
nekrozudur, sonra koagülasyon nekrR]XQD� G|Q�ú�U�� Nekroz, anaerobizmin erken 
sinyallerinden birisidir. 
 øúWH� WDP� EX� G|QHPGH� NXURQ� SXOSDVÕQGD� DQDHURS� HNRORML� JHOLúPH\H� EDúODU��
1HNURWLN� GRNX� DUWÕNODUÕ� VHEHEL\OH� (K� SRWDQVL\HOL� G�úHU�� %LU� \DQGDQ� N|N� SXOSDVÕQGDNL�
EDNWHULOHU� SHULIHUH� \DNÕQ� RODUDN� DSHNVH� GR÷UX� LOHUOHPH\H� GHYDP� HGHUOHUNHQ� GL÷HU�
\DQGDQ� SXOSD� RGDVÕQGD� NDUERQKLGUDWODU� W�NHQPH\H� EDúODU�� .|N� NDQDOÕ� LoHULVLQGH�
EDNWHULOHULQ�L]OHGLNOHUL�\RO��NDQDOÕQ�YHVWLE�O�YH�OLQJXDO��SDODWLQDO��GXYDUODUÕ�ER\XQFDGÕU���%X�
QHGHQOH� NDQDOÕQ� EL\RPHNDQLN� SUHSDUDV\RQX� \DSÕOÕUNHQ�� ELOKDVVD� EX� GXYDUODU� L\LFH�
ND]ÕQPDOÕGÕU���%DNWHULOHU� N|N� NDQDOÕ� LoHULVLQGH��SXOSD�RGDVÕQGD�ROGX÷XQGDQ�GDKD�KÕ]OÕ�
LOHUOHUOHU�� %X� VÕUDGD� NDQDO� SXOSDVÕQÕQ� PHUNH]L� NÕVÕPODUÕ�� KHQ�]� \R÷XQ� RODUDN� EDNWHUL�
LVWLODVÕQD�X÷UDPDPÕú�RODELOLU��DPD�SXOSDGD�PLNURDSVHOHU�YDUGÕU� 
%��øNLQFL�ID]� 
 %LULQFL� ID]ÕQ� VRQXQD� GR÷UX� SXOSD� RGDVÕQGD� NDUERQKLGUDWODU� W�NHQLU� YH\D� L\LFH�
D]DOÕU��*HULGH�NDODQ�EHVOHQPH�ND\QDNODUÕQÕQ�EDúOÕFDODUÕ��JOXNRSURWHLQOHU��JOXNROLSLWOHU�YH�
proteinlerdir. Sadece sakkarolitik kabiliyeti olan ve proteinleri kullanamayan bakteriler 
DUWÕN�HQHUML�WHPLQ�HGHPH]OHU�YH�|OHUHN�VD\ÕFD�D]DOPD\D�EDúODUODU��3XOSDQÕQ�LVWLODVÕQGDQ�
beri orada bulunan Lactobacillus ve sakkarolitik Bacteroides��\HOHUL� IORUD\Õ� WHUN�HGHU��
Onun yerine, hem sakkarolitik ve hem de proteolitik kabiliyeti olan bakteriler kuron 
SXOSDVÕQGD�VD\ÕFD�DUWPD\D�EDúODU��%X�GLVNRUGDQV��LNLQFL�ID]D�JHoLOGL÷LQL�LúDUHW�HGHU��%X�
faza JOXNRSURWHLQ�IHUPHQWDV\RQ�ID]Õ��N|N�NDQDOÕ�LQIHNVL\RQXQXQ��LQFL�ID]Õ��DGÕ�YHULOLU��
Karbonhidratlar yerine pulpa hüFUHOHULQLQ� \DSÕVÕQGD� EXOXQDQ� JOXNROLSLWOHU� YH�
JOXNRSURWHLQOHU� SDUoDODQPD\D� YH� EDNWHULOHU� WDUDIÕQGDQ� HQHUML� ND\QD÷Õ� RODUDN�
NXOODQÕOPD\D�EDúODQÕU�� 
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 ùHNLO������.|N�NDQDOÕ�LQIHNVL\RQX�VDIKDODUÕQGD�EDNWHUL�SURILOL� 
 %X� G|QHPLQ� HQ� EDVNÕQ� EDNWHULOHUL� Bacteroides pneumosintes, B. ureolyticus, 
Prevotella denticola, Eubacterium budayii, E. rectale ve asakkarolitik streptokok 
türleridir.  
 P. disiens� EX� G|QHPGH� NDQDOD� JLUHU�� +�FUH� GXYDUÕQGD� EXOXQDQ� meso-
diaminopimelic acid kuvvetli bir antijendir.  
 Prevotella denticola¶QÕQ� K�FUH� GXYDUÕQGD� VILQJROLSLWOHU� EXOXQXU� YH� LQIODPDV\RQX�
7LS�,9�DúÕUÕ�GX\DUOÕOÕ÷D�GR÷UX�V�U�NOHU��$\UÕFD�EX�EDNWHULQLQ�K�FUH�GXYDUÕQGD� 
12-methyl-tetra-decaonic acid gibi izo-PHWLO� \DQ� GDOODUÕ� EXOXQDQ� DQWLMHQLN� \D÷� DVLWOHUL�
bulunur. Malate dehydrogenase, glutamate dehydrogenase, ß-glucosaminidase� D\QÕ�
EDNWHULQLQ�EDúND�DQWLMHQOHULGLU��.|N�NDQDOÕQGD���-���VÕNOÕNOD�J|U�O�U� 
 Bu dönemde kanala giren Eubacteriumlar�VÕQÕUOÕGÕU�YH�VD\ÕFD�D]GÕU��%XQODUGDQ��
E. limosum’un katabolik ürünleri baziktir ve kuvvetOL�DQWLMHQLN�\DSÕGDGÕU��HWLO�DONRO¶X�HQHUML�
ND\QD÷Õ�RODUDN�NXOODQÕU��%X�EDNWHUL�FKORUDPSKHQLFRO�YH�FOLQGDP\FLQ¶H�GX\DUOÕ��SHQLFLOOLQ¶H�
dirençlidir.  
 E. saburreum��NDUERQKLGUDWODUÕ�NXOODQÕU�DPD�DVLW�\DSDPD]��heptose ve o-acetyl 
\DSÕVÕQGD� NXYYHWOL� DQWLMHQOHUL� YDUGÕU�� &OLQGDP\FLQ� YH� FKORUDPSKHQLFRO¶H� GX\DUOÕ��
tetracycline’lere dirençlidir. 
 øNLQFL� ID]GD��N|N�NDQDOÕQGD�SURWHLQ� IHUPHQWH�HGHELOHQ�EDNWHULOHU�EDVNÕQ�GH÷LOGLU�
DPD� YDUGÕU� �Fusobacterium, Porphyromonas, Peptostreptococcus� JLEL��� 'H÷LúHQ�
ekolojiye uyum�J|VWHUHPH\HUHN�|OHQ�EDNWHULOHUGHQ�DoÕ÷D�oÕNDQ�EDNWHUL\HO��U�QOHULQ�oR÷X�
NRQDN� GRNX� LoLQ� DQWLMHQLNWLU�� SXOSD� RGDVÕ� ER\XQFD� \D\ÕOÕU� YH� NDQDO� LoL� NRQVDQWUDV\RQX�
JLGHUHN� DUWDU�� IRUDPHQ� DSLNDOHGHQ� GÕúDUÕ� VÕ]DUDN� SHULDSLNDO� GRNXODUD� XODúÕU�� gUQH÷LQ�
karbonhidratODU� W�NHQGL÷L� LoLQ�|OHQ�L. acidophilus¶XQ�K�FUH�GXYDUÕQGD�EXOXQDQ�L-lactic 
acid-dehydrogenase�SHULDSLNDO�GRNX�\ÕNÕPÕQ�DUWÕUÕU��%X�VÕUDGD�EDNWHULOHU��EDNWHUL��U�QOHUL�
YH� GDPDU� HQGRWHOLQH� \DSÕúDQ� LPP�Q� NRPSOHNVOHU� NDQDOD� JLUHQ� NDQ� GDPDUODUÕQÕQ�
dekompoze olmaVÕQD�VHEHS�ROXU��%X�VÕUDGD�NOLQLN�DSHNVWH� LNLQFL�ELU�YHQ|]�VWD]�GDKD�
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ROXúXU��.|N�SXOSDVÕ� WHVOLP�ROPXúWXU��%XQGDQ�VRQUD�NDOÕFÕ�RODQ�protein fermentasyon 
ID]Õ��N|N�NDQDOÕ�LQIHNVL\RQXQXQ���QF��ID]Õ��EDúODU� 
C) Üçüncü faz: 
 .|N�SXOSDVÕ�YH�NXURQ�SXOSDVÕ�NÕVD�DUDOÕNODU��VDDWOHU��LOH��o�QF��G|QHPH�JLUHUOHU��
<DYDú�LOHUOH\HQ�SXOSLWLVOHUGH��DUDGD�J�QOHUOH�|Oo�OHELOHQ�]DPDQ�IDUNÕ�RODELOLU��9H\D�KHP�
NXURQ�SXOSDVÕ�YH�KHP�GH�N|N�SXOSDVÕ�ELUOLNWH�RODUDN�EX�G|QHPH�JLUHUOHU��3XOSDQÕQ�DNXW�
SXOSLWLV� G|QHPLQGHQ� EX� G|QHPH� XODúPDVÕ� \DNODúÕN� ���� VDDW� V�UHU�� � %D]HQ� N|N�
NDQDOODUÕQGDQ� ELU� WDQHVL� WHVOLP� ROPD\ÕS� NDQDO� D÷Õ]ÕQD� EDNWHULOHU� LoLQ� ELU� EDUL\HU�
ROXúWXUPD\D�IÕUVDW�EXOXU��%X�GXUXPGD�GL÷HU�NDQDOODU�QHNUR]H�ROGX÷X�KDOGH�NDQDOODUGDQ�
ELU�WDQHVL�KDOD�VWHULO�YH�VD÷OÕNOÕ�RODELOLU��SDUViyel nekroz). 
 øOHUOH\HQ� N|N� NDQDOÕ� LQIHNVL\RQXQGD� SXOSD� RGDVÕQGD� ED]Õ� HNRORMLN� GHQJHOHU�
GH÷LúPH\H�EDúODU��.XURQ�SXOSDVÕQGD� WDPDPHQ�GXUPXú�RODQ�NDQ�DNÕPÕ�QHGHQL\OH�(K�
potansiyeli -���� P9
D� NDGDU� G�úHU�� %X� GXUXP� DQDHURS� EDNWHULOHUH� ELU� GDYHWL\HGLU��
KarbonhiGUDW�YH�JOXNRSURWHLQOHU�JLGHUHN�W�NHQLU�YH�RUWDPGD�VDGHFH�SURWHLQOHU�NDOÕU��$UWÕN�
ortam sadece proteolitik-DQDHURS�EDNWHULOHU�LoLQ�FD]LSWLU��'L÷HU�EDNWHULOHU��VDNNDUROLWLN�YH�
IDN�OWDWLI� RODQODU�� IORUDGDQ� VLOLQLUNHQ� RQODUÕQ� \HULQH� SURWHLQ� NXOODQPD� \HWHQH÷L� olan 
anaeroplar gelir.  

 ùHNLO��� :3�.|N�NDQDOÕ�LQIHNVL\RQX�VRQ�G|QHP�EDNWHULOHULQLQ�DUDODUÕQGD�NXUGXNODUÕ�
dinamik dengeler 
 
 ho�QF�� ID]ÕQ� HQ� |QHPOL� EDNWHULOHUL : Fusobacterium, Peptostreptococcus, 
Bacteroides, Camphylobacter, Actinomyces, Selenomonas, spiroketler, Prevotella 
melaninogenica ve Eubacterium¶ODUGÕU�� 
 Birkaç istisna tür hariç bütün Peptostreptococcus ve bütün Eubacterium türleri 
N|N�NDQDOÕQD�EX�G|QHPGH�JLUHU�� 
 E. alactolyticum¶XQ�K�FUH�GXYDUÕQGD�PDM|U�DQWLMHQ�RODUDN�meso diamino pimelic 
aciG�EXOXQXU��&OLQGDP\FLQ�YH�HULWKURP\FLQ¶H�GX\DUOÕGÕU�� 
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 E. lentum¶XQ��UHGL÷L�RUWDPGD�YRODWLO�V�OI�U�ELOHúLNOHUL�EXOXQXU�YH��3’-OH-Oxydizing 
factor� RODUDN� ELOLQHQ� YH� NRQDN� NRUWLNRVWHURLGOHULQL� SDUoDOD\DQ� HQ]LPOHUL� YDUGÕU��
Clindamycin ve chloramphenicol’e du\DUOÕ�� WHWUDF\FOLQH� YH� SHQLFLOOLQ¶H� GLUHQoOLGLU�� E. 
nodatum, E. timidum, E. brachy, E. biforme, E. contortum, E. fissicatena, E. 
moniliforme, E. multiforme, E. plautii, E. ramulus, E. ruminantum ve E. tortuosum bu 
G|QHPGH�LQIHNWH�N|N�NDQDOÕQD�JLUHELOHFHN�GL÷HU�SURWHROLWLN�Eubcaterium¶ODUGÕU� 
 Peptostreptococcus¶ODUÕQ� E�\�N� oR÷XQOX÷X� SURWHROLWLNWLU�� P. anaerobius’un 
.DWDEROLN� DUWÕNODUÕ� DUDVÕQGD�  p-hydroxyhydrocinnmic,  4-PHWK\OYDOHUDWH�� .-
NHWRLVRFDSURDWH�� EXW\UDWH� HVWHUDVH�� FDSU\ODWH� HVWHUDVH��.-galactosidase bulunur ve 
bunlardan caprylate esterase�KDULo�GL÷HUOHUL�SHULDSLNDO�GRNXODU�LoLQ�WRNVLNWLU��%X�EDNWHUL�
D\UÕFD�NADH oxydase salar. Bu enzim ile ortamdaki oksijeni suya indirger. Sadece 
NHQGLVL�GH÷LO�RUWDPGDNL�GL÷HU�EDNWHULOHUL�GH�RNVLMHQGHQ�NRUXU��.RPSOHPDQÕQ�&��YH�&��
SDUoDODUÕQÕ� HVWHUOH\HUHN� LQDNWLYH�HGHELOHQ�HQ]LPOHUL� YDUGÕU��%X�VXUHWOH� NRQDN� LPP�Q�
VLVWHPLQLQ�NHQGLVLQH�]DUDU�YHUPHVLQL�HQJHOOHU��+�FUH�LoHULVLQGHNL�\D÷�DVLWOHUL��n-C8:0, i-
C10:0, i-C12, n-C12:0, i-C13, i-C14, n-C14:0, i-C15, i-C16 ve n-C16:0, bazen bulunan n-C18:0 ve i-
C18:1��JHQXV�VSHVLILN�ROXS�WRNVLNWLU��'L÷HU�DQWLMHQOHUL�W�U�VSHVLILNWLU�� 
 P. asaccharolyticus¶XQ� K�FUH� GXYDUÕQGD� L-ornithin-D-glutamic acid, alanine, 
muramic acid ve glucosamine� EXOXQXU��0DM|U� DQWLMHQOHUL�&����� \D÷DVLWOHUL� YH�C18:1 
DOGHKLWOHUGLU��%XQODU�SHULDSLNDO�WDKULú�VHEHELGLU�� 
 P. indolicus� µXQ� NRDJ�OD]ODUÕ� �SHSWRFRDJXODVH�� YH� '1$]ODUÕ� YDUGÕU�� +�FUH�
GXYDUÕQGDNL�SHSWLGRJOLNDQÕQ�SHQWDSHSWLW�N|SU�OHULQGHQ�GDOODQDQ�L-Orn ve D-Glu dizileri 
YDUGÕU��%D]Õ� YDU\DQWODUÕQGD�EX�GDOODQmalar, L-Lys-L-Thr-Gly veya sadece L-Lys-L-Ala 
N|SU�OHUL� úHNOLQGHGLU�� %X� \DSÕODU� IHYNDODGH� DQWLMHQLNWLU�� 6HO�OHU� \D÷� DVLWL� &����� GH�
LQVDQ� SHULDSLNDO� GRNXVXQD� \DEDQFÕGÕU�� %X� EDNWHUL�� E�W�Q� DPLQRJOLNR]LWOHUH� GLUHQoOL��
penicillin, bacitracin, chloramphenicol YH�WHWUDF\FOLQH¶H�GX\DUOÕGÕU�� 
 P. micros¶XQ�PDM|U� DQWLMHQOHUL�&����� \D÷�DVLWOHUL�� leucine arylamidase, C4 ve 
&��HVWHUD]� µGÕU������FLYDUÕQGD�IHQRWLSLN�YDU\DQWÕ�WHVSLW�HGLOPLúWLU��+HSVL�&OLQGDP\FLQ��
FKORUDPSKHQLFRO� YH� HULWKURP\FLQ¶H� GX\DUOÕ�� ��� WDQHVL� PLQRFycline ve tetracycline’e 
GX\DUOÕGÕU�� 
 P. prevotii¶QLQ� GH� DQWLMHQOHUL� JHQXV� VSHVLILNWLU�� VHO�OHU� \D÷� DVLWOHUL� &������ Q-
C14:0(9), n-C16:1(38), i-C15(20), n-C17:1(5) ve n-&�������� GLU�� $\UÕFD� K�FUH�
GXYDUÕQGD� glucose, galactose, glucose-amine, D-glutamic acid, L-lysine, glycine, D-
alanine, muramic acid bulunur ve bunlar antijeniktirler.  
 P. tetradius¶XQ� DVÕO� HQHUML� ND\QD÷Õ� SURWHLQOHUGLU��Leucine arylamidase, lipase, 
NDWDOD]�YH�&��HVWHUD]ODUÕ�YDUGÕU� 
 Fusobacterium¶ODUÕQ��GD�N|N�NDQDOÕQD�\HUOHúPHOHUL�GH�EX�G|Qemde olur. Yüzlerce 
Fusobacterium’dan neredeyse hiç birisi karbonhidrat kullanamaz sadece proteinleri 
HQHUML�ND\QD÷Õ�RODUDN�NXOODQÕU�DPD�N|N�NDQDOÕQGD�HQ�VÕN�UDVWODQDQÕ�F. nucleatum’dur. Bu 
LVLP� LOH� WDQÕPODQDQ� EDNWHULQLQ� EL\RNLP\DVDO� IDUNOÕOÕN� J|VWHUHQ� �� WDQH� YDU\DQWÕ� WHVSLW�
HGLOPLúWLU��F. nucleatum, F. vincentii ve F. polymorphum). 'ROD\ÕVÕ\OD�F. nucleatum ismi 
ile bu 3 fenotip kastedilir. Hepsine birden Fusiformis fusiformis denilir. Zorunlu 
anaeroptur, majör antijeni lanthionine’dir. Hemaglütinin ve DNAz¶ODUÕ� YDUGÕU��$WPRVIHU�
NRúXOODUÕQGD� ���� VDDW� FDQOÕ� NDODELOLUOHU�� RNVLMHQOL� RUWDPGD� �UHPH\H� NROD\FD� DOÕúÕUODU��
+HSVL� FOLQGDP\FLQ�� PHWURQLGD]RO�� WHWUDF\FOLQH�� SHQLFLOOLQ¶H� GX\DUOÕ�� HULWKURP\FLQ¶H�
dirençlidir. 
 $\UÕFD�Prevotella loeschii bu dönemde kanala girHU��ø]ROH�HGLOPH�VÕNOÕ÷Õ����GÕU��
Ekstraselüler ortama fosfolipaz A, inulin, ß-ODNWDPD]�YH�GHNVWUDQ�VDODU��.|N�NDQDOÕQGD�
en yüksek konsantrasyonda ß-laktamaz salan bakteri budur. Bilinen türlerinin %75’inde 
ß-ODNWDPD]�DNWLYLWHVL�YDUGÕU� 
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 P. oralis de üçüncü dönem bakterisidir. ß-ODNWDPD]�YH� MHODWLQD]ODUÕ�YDUGÕU��$oÕN�
EÕUDNÕOPÕú�N|N�NDQDOODUÕQGD�X]XQ�V�UH�\DúD\DELOLU�RNVLMHQH�WROHUDQVOÕ�ELU�DQDHURSWXU�� 
 Actinomyces¶OHU� EX�G|QHPLQ�HQ� LGGLDOÕ�EDNWHULOHULQGHQGLU��Ekstraselüler polimer 
(levan) sentezleyerek kendLOHULQLQ� YH� GL÷HU� EDNWHULOHULQ� WXWXQPDODUÕQD� \DUGÕP� HGHUOHU��
D\UÕFD� NRDJUHJDV\RQ� N|SU�OHUL� ROXúWXUXUODU�� %X� EDNWHULOHU� HNVWUD� UDGLN�OHU� \HUOHúLUOHU��
Alkalin fosfataz, C8 esteraz, arylamidaz, kondritin sülfataz sentez edip periapikal 
dokuya salarlar. Hücre GXYDUÕQGDNL� 1$0$-1$*$� ]LQFLUOHUL� DUDVÕQGDNL� SHQWDSHSWLW�
köprülerinde dallanan lizin, aspartik asit ve ornitin zincirleri bulunur. Selüler 
HNVWUDNWODUÕQGD� tetra, hepta ve octa-decaonic acid’ler bulunur. Bu sebeple 
Actinomyces’lerin ölü bakteri gövdesi bile SHULDSLNDO� WDKULú� VHEHELGLU�� $\UÕFD� K�FUH�
J|YGHVLQGH� ÕVÕ\D� GX\DUOÕ� SRODU� OLSLWOHU� �galactosyl digliseride, phosphatidylcholine, 
cardiolipin, phosphatidyglyserol, phosphatidyinositol�� YH� ILPEULDODUÕQGD� ÕVÕ\D� GLUHQoOL�
protein antijenler (alanin, aspartic acid, threonine, glutamic acid) bulunur. Bu antijenlere 
NDUúÕ�NRQDNWD�7LS-,9�DúÕUÕ�GX\DUOÕOÕN�JHOLúLU��%X�VHEHSOH�L\LOHúPH\H�GH÷LO�NURQLNOHúPH\H�
YH�JHQHOOLNOH� ILVW�O� \DSPD\D�PH\LOOLGLU��)LVW�OGHQ�DNDQ�HNV�GD�ED]HQ�VDUÕ� YH�JUDQ�OHU�
\DSÕGDGÕU��%X�JUDQ�OOHULQ�HVNLGHQ�]DQQHGLOGL÷L�JLEL�N�N�UW�GH÷LO�DJUHJH�ROPXú�VDI�EDNWHUL�
N�PHOHUL� ROGX÷X� DQODúÕOPÕúWÕU�� %|\OH� HNV�GDODU� ED]HQ� N|N� NDQDOÕQÕ� DoDU� DoPD]� N|N�
NDQDOÕQÕQ�LoHULVLQGHQ�JHOHELOLU��)LVW�OOHUL�JHQHOOLNOH�VNDU�EÕUDNÕU��ho�QF��G|QHP�N|N�NDQDOÕ�
LQIHNVL\RQODUÕQGD� HQ� VÕN� UDVWODQDQ� $FWLQRP\FHV� W�UOHUL : A. denticolens, A. israelii, A. 
meyerii, A. naeslundii, A. odontolyticus, A. pyogenes ve A. viscosus’tur. .|N�NDQDOÕQGD�
���� VÕNOÕNOD� EXOXQXUODU�� 7HN� EDúÕQD� A. israelii� ���� VÕNOÕNOD� EXOXQXU�� øOJLQoWLUNL�� ����
VÕNOÕNOD�DOW�oHQH�E�\�N�D]Õ�GLúOHULQGH�UDVWODQPDNWDGÕU��%�W�Q�Actinomyces’ler proteinleri 
NXOODQDUDN�HQHUML�WHPLQ�HGHELOLUOHU��3URWHLQ�\ÕNÕP��U�QOHUL�ED]LN�ROGX÷X�LoLQ�EX�EDNWHULQLQ�
�UHGL÷L�RUWDP�ED]LNWLU��Camphylobacter üyeleri ve Bacteroides ureolyticus da böyledir). 
%D]LN� RUWDPGD� NDOVL\XP� WX]ODUÕ� o|NW�÷�� LoLQ� Actinomyces apseleri genellikle tahta 
VHUWOL÷LQGHGLU��Penicillin¶H�GX\DUOÕGÕU��E�W�Q�DPLQRJOLNR]LWOHUH�GLUHQoOLGLU� 
 1LVSHWHQ� VH\UHN� UDVWODQDQ� ELU� EDúND� EDNWHUL� Veillonella¶GÕU�� hUHPHN� LoLQ�
karbonhidratlardan hLoELULQL�NXOODQDPD]�SURWHLQ�YH�IHQRO¶X�HQHUML�ND\QD÷Õ�RODUDN�NXOODQÕU�
�N|N� NDQDOÕQD� IHQRO� NRQXOPDPDOÕGÕU��� �Eubacterium ve Fusobacterium’lardan H2� DOÕS�
Porphyromonas¶ODUD�PHQDGLRQH�YHULU��.|N�NDQDOÕQGD�VÕNOÕNOD�V. parvum, V. atypica, V. 
dispar bulunur. Aminoglikozitlere dirençlidir. 
 %LU� EDúND� QDGLU� EDNWHUL� Wolinella� �\HOHULGLU�� %X� EDNWHULQLQ� N|N� NDQDOÕQD�
\HUOHúPHVL� GL÷HU� NDSQRILOLNOHULQ� IORUD\D� JHOHELOPHVLQL� NROD\ODúWÕUÕU�� Formate 
dehydrogenase ve fumarate reductase�HQ]LPOHUL�YDUGÕU��%X�HQ]LPOHUL�LOH�IRUPDt’tan CO2 �UHWLU� YH� NDSQRILOLN� EDNWHULOHULQ� LKWL\DoODUÕQÕ� NDUúÕODU�� )RUPDW� LVH� Fusobacterium ve 
Peptostreptococcus¶�ODUGDQ�JHOLU��$\UÕFD�KHPLQ��UHWHUHN�Porphyromonas’lara metabolik 
GHVWHN� YHULUOHU�� øQIHNWH� N|N� NDQDOÕQGD� VÕNOÕNOD�W. recta, W. curva, W. succinogenes 
bulunur (L-Asparginase� LVLPOL�DQWLW�P|UDO�ELU�HQ]LPOHUL�YDUGÕU��SDQNUHDV�EDúÕ� W�P|UOHUL�
üzerine denenmektedir). Bu bakteriler %2-�� RNVLMHQL� WROHUH� HGHUOHU� YH� GDKD� ID]ODVÕQÕ�
WROHUH�HWPH\H�NÕVD�V�UHGH��J�QOHU��DOÕúDELOLUOHU��8OWUDVRQLN�GLú�WHPL]OHPH�FLKD]ODUÕQD�YH�
ELUoRN�DQWLEL\RWL÷H�IHYNDODGH�GX\DUOÕGÕU� 
 %X� EDNWHULOHU�� VHPHQW� DOWÕQD� NDGDU� XODúDUDN� GHQWLQ� OHQILQL�� GHQWLQ� SURWHLQOHULQL��
RGRQWREODVWLN� X]DQWÕODUÕQ� SURWHLQ� DUWÕNODUÕQÕ� GHJUDGH� HGLS� ELWLUGLNWHQ� VRQUD�� IRUDPHQ�
DSLNDOHGHQ�NDQDOÕQ�LoHULVLQH�VÕ]DQ�VHUXP�SURWHLQOHUL�LOH�EHVOHQLUOHU� 
 ho�QF�� ID]ÕQ�HUNHQ�G|QHPLQGH�DQDHURELN�EDNWHULOHULQ�RUDQÕ�VDGHFH������
W�U��
*UDP�QHJDWLIOHULQ�RUDQÕ�����W�U��2QEHúLQFL�J�QGHQ�VRQUD�DQDHURELN�EDNWHULOHULQ�RUDQÕ�
�����
H�� *UDP� QHJDWLIOHULQ� RUDQÕ� �����
D� oÕNDU�� ho�QF�� D\� GROGX÷X� ]DPDQ� R�
LQIHNVL\RQD� |]J�O� ELU� VDELW� RUDQD� XODúÕOPÕú� ROXU�� GHQJH� NXUXOGX÷XQGD� DQDHURELN�
EDNWHULOHULQ� RUDQÕ� GDLPD� ���� GDQ� ID]ODGÕU� YH� \DNODúÕN� RODUDN� ��11 ile 1017 CFU 
DUDVÕQGDGÕU��%X�IORUDGDNL�EDNWHULOHULQ�ELUELUOHULQH�J|UH�RUDQODUÕ�EHOLUOL�ELU seviyede sabittir. 
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(úLW�RUDQGD�\HQL�ELU�SXOSD\D�LQRN�OH�HGLOVHOHU�ELOH��WHNUDU�HVNL�RUDQODUÕQD�JHUL�G|QHUOHU��
+HU�EDNWHULQLQ�WRWDO�IORUD\D�RUDQÕ�R�LQIHNVL\RQ�LoLQ�|]J�OG�U��N�o�N�GH÷LúLPOHU�J|VWHUHUHN�
WHGDYL�HGLOLQFH\H�NDGDU�NDOÕFÕGÕU��%X�DúDPDGD��KDVDUÕ� LOHWHELOHFHN�VLQLU� OLIOHUL�NDOPDGÕ÷Õ�
LoLQ�D÷UÕ�ND\EROXU��.OLQLN�\DNÕQPD�ROPDGÕ÷Õ�LoLQ�KDVWD�KDOLQGHQ�PHPQXQ�RODELOLU��IDNDW�EX�
GXUXP��GLúLQ�WHGDYL�HGLOPHVLQL�HQJHOOHPHPHOLGLU�� 
 .URQLN� G|QHPGH�SXOSDGDNL� ED÷�GRNXVX�\ÕNÕOGÕ÷Õ� LoLQ� WLUQHUI� LOH� WXWXODELOHFHN�Eir 
SXOSD�\RNWXU��2QXQ�\HULQH�OL]LV�ROPXú�ED÷�GRNXVX�NDOÕQWÕODUÕ��HNVXGD�YH�VHUXPGDQ�LEDUHW�
P�N|]� ELU� \DSÕ� YDUGÕU�� 'DKD� LOHUL� G|QHPOHUGH� EX� GD� EXOXQPD]�� (÷HU� GLúKHNLPL� N|N�
NDQDOÕ� WHGDYLVLQH� EDúODGÕ÷ÕQGD�� NDQDO� LoHULVLQGH� SXOSD� GRNXVX� \HULQH� V�P�NV�� ELU�
\DSÕ\D� UDVWODPÕúVD� PXKWHPHOHQ� ��QF�� ID]D� KHQ�]� JLUPLú� ELU� GLúH� P�GDKDOH� HGL\RU�
GHPHNWLU��%X�G|QHPGH�SXOSD�RGDVÕQGD�ERO�EDNWHUL�YDUGÕU��'HQWLQ�NDQDOFÕNODUÕ�WDPDPHQ�
NRQWDPLQHGLU��%DNWHULOHULQ�NDWDEROLN�DWÕNODUÕQÕQGDQ�RODQ�KLGURMHQ��PHWDQ��KLGURMHQ�V�OILW�
ve volaWLO�\D÷�DVLWOHUL��JD]�ID]ÕQGD�RODQ�DURPDWLN�ELOHúLNOHUGLU��%XQODU���SXOSD�RGDVÕ�NDSDOÕ�
LVH��EDVÕQFÕ�DUWÕUDQ�VHEHSOHUGHQ�ELU�WDQHVLGLU��.|N�NDQDOÕ�WHGDYLVL�VÕUDVÕQGD�SXOSD�RGDVÕ�
DoÕOGÕ÷ÕQGD�GX\XODQ�oLUNLQ�NRNXQXQ�ND\QD÷Õ�EX�DURPDWLN��U�QOHUGLU� 
 .OLQL÷L�V�NXQHW�KDOLQGH�ROVD�ELOH��NURQLN�N|N�NDQDOÕ�LQIHNVL\RQODUÕQGD�ED]Õ�ROD\ODU�
GHYDP� HGHU�� %XQODU� ��� SHULDSLNDO� LPP�Q� FHYDSODU� YH� ��� SHULDSLNDO� GRNX\D� VÕ]ÕQWÕ�
úHNOLQGH� |]HWOHQHELOLU�� %X� ID]D� JHOPLú� RODQ� GLúOHULQ� HNRORMLOHUL� YH� EXQODUÕQ� N|N�
NDQDOODUÕQGD�EXOXQDELOHFHN�EDNWHULOHU�ED]Õ�RUWDN�|]HOOLNOHU�J|VWHULU� 
.|N�NDQDOÕ�SDWRMHQOHULQLQ�RUWDN�|]HOOLNOHUL�  
 ho�QF��ID]GDQ�EDúOD\DUDN�EDNWHUL�oHúLWOLOL÷LQGH�EHOLUJLQ�ELU�D]DOPD�ROXU��VDGHFH�
EHOLUOL�EDNWHULOHU�N|N�NDQDOÕQGD�\DúD\DELOLUOHU��6XQGTYLVW¶H�J|UH�EXUDGD����WDQH bakteri 
genusu bulunabilir. Bu dönemin en belirgin bakterileri Actinomyces, Bacteroides, 
Eubacterium, Fusobacterium, Peptostreptococcus, Porphyromonas, Selenomonas, 
Veillonella, Wolinella�JHQXVODUÕQÕQ��\HOHUL�YH�VSLURNHWOHUGLU��7DPDPÕQD�\DNÕQ�ELU�E|O�P��
anaeroptur.  
 øOJLQoWLUNL��Clostridium’ ODUÕQ�EHVOHQPH�LKWL\DoODUÕ�X\JXQ�ROPDVÕQD�UD÷PHQ�LQIHNWH�
N|N�NDQDOÕQD�JLUPH]OHU�YH\D�oRN�QDGLUHQ�UDVWODQÕUODU��+DOEXNL��Clostridium¶ODUÕQ�JHQHWLN�
DNUDEDODUÕ�RODQ�Eubacterium¶ODU�LQIHNWH�N|N�NDQDOÕQD�JLUHUOHU�YH�L\L�ELOLQHQ�ELU�N|N�NDQDOÕ�
SDWRMHQLGLUOHU��N|N�NDQDOÕQGD�����VÕNOÕNOD�EXOXQXU�� 
 øQIHNWH� N|N� NDQDOÕQGDQ� \DSÕODQ� N�OW�UOHUGH� �UH\HQ� KHU� EDNWHUL� ELU� N|N� NDQDOÕ�
SDWRMHQL� PLGLU"� /LWHUDW�UGH�� PDGHPNL� LQIHNWH� N|N� NDQDOÕQGDQ� L]ROH� HGLOPLúWLU� R� KDOGH�
buradan üretilen heU�EDNWHUL�ELU�N|N�NDQDOÕ�SDWRMHQLGLU�GL\H�\RUXPOD\DQ�UDSRUODU�YDUGÕU��
Halbuki, bir floradan üretilen her bakteri mutlaka patojen olmayabilir. Bu bakterilerin 
EXUD\D�JHOGLNOHUL�DQD�UH]HUYXDU�\HUOL�D÷Õ]�IORUDVÕ�ROGX÷XQD�J|UH�D÷Õ]�IORUDVÕQÕQ�KHUKDQJL�
bir üyesL�LQIHNWH�N|N�NDQDOÕQGD�EXOXQDELOLU��9H\D�ELU�NR-infeksiyon etkeni olarak florada 
EXOXQX\RU� RODELOLU�� %LU� EDNWHULQLQ� LQIHNWH� N|N� NDQDOÕQGD�PHYFXGL\HWL�� R� EDNWHULQLQ� N|N�
NDQDOÕ�LQIHNVL\RQXQ�DVÕO�VHEHEL�ROGX÷XQX�LVSDWODPD]� 
 %LU� N|N� NDQDOÕ� LQIHNVL\RQXQGDQ� L]ROH� HGLOHQ� ELU� EDNWHULQLQ� GHQH\� KD\YDQODUÕQD�
WUDQVIHU� HGLOGL÷LQGH�� D\QÕ� KDVWDOÕ÷Õ� EDúODWPDVÕ� YH� NHQGLVLQH� |]J�O� DQWLNRU� FHYDEÕ�
ROXúWXUDELOL\RU�ROPDVÕ�GXUXPXQGD�R�PLNURRUJDQL]PD\D�N|N�NDQDOÕ�SDWRMHQLGLU�GHQLU��%N]��
Ek-���.RFK�SRVW�ODVÕ��� 
 øQIHNWH�N|N�NDQDOÕQGD�Serratia marcescens’ in veya Candida albicans¶ÕQ�YDUOÕ÷Õ�
VHEHEL\OH�� EX� PLNURRUJDQL]PDODUÕ� N|N� NDQDOÕ� SDWRMHQL� RODUDN� \RUXPOD\DQ� UDSRUODU�
EXOXQPDNWDGÕU�� 1HNURWLN� SXOSDGD� Bacillus, Corynebacterium, Neisseria, Micrococcus 
W�UOHULQLQ� EXOXQDELOHFH÷L�� Proteus, Yersinia, Pseudomonas gibi enterik bakterilerin 
HQGRGRQWLN� SDWRMHQ� ROGX÷X� LGGLD� HGLOPLúWLU�� +DOEXNL� EX� J�QN�� ELOJLOHULPL]H� J|UH� EX�
PLNURRUJDQL]PDODU�ELU�N|N�NDQDOÕ�SDWRMHQL�GH÷LOGLU��%X�EDNWHULOHU� LQIHNWH�N|N�NDQDOÕQGD�
\DQOÕúOÕNOD� YH� DQFDN� JHoLFL� IORUDVÕQGD� EXOXQDELOLU�� .RFK� SRVW�ODVÕQÕ� GR÷UXODGÕNODUÕ�
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J|VWHULOHPHPLúWLU��%|\OH�EDNWHULOHU�VWHULO�SXOSD\D�LQRNXOH�HGLOGL÷LQGH�DWLSLN�LPP�Q�FHYDS�
ROXúWXUVDODU�ELOH�N|N�NDQDOÕ�LQIHNVL\RQODUÕQD�VHEHS�ROPD]ODU� 
 .|N�NDQDOÕ� SDWRMHQOHULQLQ�QHOHU�ROGXNODUÕ��KHSVLQLQ� tek tek veya gruplar halinde 
LQRN�OH� HGLOGLNOHULQGH� SXOSD� YH� SHULDSLNDO� GRNXODUÕ� KDVWDODQGÕUGÕNODUÕ�� LQIHNVL\RQXQ�
VD÷ODP� SXOSD� YH� SHULDSLNDO� GRNXODUD� WUDQVIHU� HGLOHELOGL÷L� J|VWHULOPLúWLU�� <HQL� ROXúDQ�
LQIHNVL\RQXQ� WDQÕPOÕ� YH� ELU� |QFHNL� LQIHNVL\RQ� LOH� WDPDPHQ� D\QÕ� ROGX÷X�� \HQL� ROXúDQ�
LQIHNVL\RQGDQ� \DSÕODQ� N�OW�UOHUGH� \LQH� D\QÕ� EDNWHULQLQ� L]ROH� HGLOGL÷L� WHVSLW� HGLOPLúWLU��
+DVWDOÕN� RUWD\D� oÕNWÕ÷ÕQGD� SHULDSLNDO� GRNXGD� EX� EDNWHULOHULQ� KDQJL� DQWLMHQOHULQH� NDUúÕ�
|]J�O�LPP�Q�FHYDSODU�JHOLúWL÷L�LVSDWODQPÕúWÕU��øQIHNWH�ELU�N|N�NDQDOÕQGD�UDVWODQDELOHFHN�
bu patojen bakteriler Tablo 24-�¶GH�YHULOPLúWLU��%X�EDNWHULOHU�DUDODUÕQD�ELU�EDúND�EDNWHUL\L�
genellikle almazlar.  
 /LWHUDW�UGHNL� |]J�Q� oDOÕúPDODUGD�� LQIHNWH� N|N� NDQDOÕ� LoHULVLQGH� UDVWODQDQ�
EDNWHULOHU� GDLPD�D\QÕ�ROGX÷X�KDOGH��KDQJLVLQLQ� YH\D�KDQJLOHULQLQ�GDKD�VÕN�EXOXQGX÷X�
NRQXVXQGD�ELU�IDUNOÕOÕN�YDUGÕU��6XQGTYLVW�N|N�NDQDOÕQÕQ�HQ�VÕN�UDVWODQDQ�SDWRMHQLQL�����
VÕNOÕNOD�Fusobacterium’ ODU� ROGX÷XQX� \D]PDNWDGÕU��:DVI\� YH� DUNDGDúODUÕ� � LVH����� LOH�
Eubacterium’ ODUÕ� HQ� VÕN� UDVWODQDQ� W�U� RODUDN� J|VWHUPLúWLU�� %URRN� YH� DUNDGDúODUÕ�
Bacteroides’ OHUL�������VÕNOÕNOD��DQDHURELN�NRNODUÕ� LVH�����VÕNOÕNOD�HQ�ID]OD�EXOPXúWXU��
-RKQ�YH�DUNDGDúODUÕ�Bacteroides’ OHUL�������VÕNOÕNOD��DQHURELN�NRNODUÕ�LVH�������VÕNOÕNOD�
EXOPXúWXU��*�PU��YH�DUNDGDúODUÕ��DQDHURELN�NRNODUÕ�������RUDQÕ�LOH�HQ�ID]OD�EXOPXúWXU��
-RVp� YH� DUNDGDúODUÕ� Bacteroides forsythus (%29.6) ve Porphyromonas gingivalis 
�������¶L� GDKD� VÕN� EXOPXúWXU�� $\GÕQ� YH� DUNDGDúODUÕ�� ��� WDQH� LQIHNWH� N|N� NDQDOÕQGDQ�
WRSODGÕ÷Õ����EDNWHUL�|UQH÷LQLQ�LoHULVLQGH�HQ�E�\�N�VÕNOÕNOD���������DQDHURS�NRNODUÕ��LNLQFL�
RODUDN������VÕNOÕNOD��Prevotella��\HOHULQL�EXOPXúWXU��dDOÕúPDODUÕQ�VRQXoODUÕ�DUDVÕQGDNL�
EX� IDUNOÕOÕNODU� PDWHU\DO� DOPD�� N�OW�U� \DSPD� YH� GDKD� GD� |QHPOLVL� LQIHNVL\RQOX� GLúLQ�
HNRORORMLN�GHWHUPLQDQWODUÕQÕQ�IDUNOÕ�ROPDVÕQGDQ�ND\QD÷ÕQÕ�DOPDNWDGÕU��%XQD�UD÷PHQ�EX�
oDOÕúPDODUGD� HOGH� HGLOHQ� RUWDN� EXOJX� N|N� NDQDOÕQGD� JHQHOOLNOH� V�USUL]� EDNWHUL� FLQVL�
EXOXQPDGÕ÷ÕGÕU� 
(NVWUDUDGLN�OHU�OH]\RQODUÕQ�PLNUREL\RORMLVL� 
 .OLQLN�|QHPL�RODELOHFHN�ELU�EDúND�ELOJL��N|N�NDQDOÕ�tedavisine en fazla direnebilen 
bakteri cinsinin Streptococcus faecalis��ROGX÷XGXU��%X�EDNWHUL��NOLQLNWH�WDP�ELU�SUREOHP�
ROXúWXUXU��hUHGLNOHUL�RUWDPÕQ�S+¶VÕQÕ����-���¶\D�NDGDU�G�ú�UHELOLUOHU��+�FUH�\�]H\LQGHNL�
(63�DGÕ� YHULOHQ�DGH]LQOHU� LOH� NDQDO� GXYDUÕQGD�biyofilm yapabilirler. +�FUH�GXYDUÕQGD�
glycerol theicocic acid�\DSÕVÕQGD�DQWLMHQOHUL�YDUGÕU��Bu antijenlerin L-Ala, D-Ala, D-Glu, L-
/\V� VHNDQVÕQD� EDNDUDN� WRSODP� ��� IDUNOÕ� YDU\DQWÕ� WHVSLW� HGLOPLúWLU�� Hücre içerisinde 
bulunan di-methyl-quinon periapikal tahrLú�VHEHELGLU��%HVOHQPH�NRQXVXQGD�P�úN�OOHUL�
\RNWXU�� 6LWUDWÕ�� acetate, formate ve ethanol¶H� SDUoDODUODU� YH� NDUERQ� ND\QD÷Õ� RODUDN�
NXOODQDELOLUOHU���%X�VHEHSOH�N|N�NDQDOÕQD�DONRO�V�U�OPHPHOLGLU�� 
 60 °&� VÕFDNOÕ÷D� ��� GDNLND� GLUHQHELOLUOHU�� .romozomunun V583 lokasyonunda 
�]HULQGH�oRNOX�LODo�GLUHQo�JHQL�EXOXQXU��%LOKDVVD�QRUIORNVDVLQ¶H�GR÷DO�GLUHQoOLGLU���%LUoRN�
N|N�NDQDOÕ�SDWRMHQL�NLQRORQODUD�GR÷DO�GLUHQo�J|VWHULU���%X�EDNWHUL�LOH�ROXúWXUXODQ�GHQH\VHO�
bakteriyemiler 38.3 ± 5.2 µg/ml vankomisin ile tedavi edilebiOPLúWLU� �KDOEXNL�SHN�oRN�
Gram pozitif bakteri için vankomisin MIC < 8 µg/ml dir). Bu bakteri için en etkili 
antibiyotik teicoplanin’dir (MIC 0.5 µg/ml).  pCF10 plazmitleriyle tetrasiklin direncini 
kodlar ve aktarabilirler. Bilinen S.  faecalis�VXúODUÕQÕQ��oWH�LNLVLQGH�EX�SOD]PLW�YDUGÕU�� 
 7HGDYL\H� GLUHQHQ� N|N� NDQDOODUÕQGDQ� \DSÕODQ� N�OW�UOHUGH� JHQHOOLNOH� S. faecalis  
UDSRU� HGLOPHNWHGLU�� %LU� oDOÕúPDGD�� HQ� D]� �� VHQH� ER\XQFD� L\LOHúPH\HQ� SHULDSLNDO�
OH]\RQOX�YH�EDúDUÕVÕ]�NDQDO�WHGDYLOL����WDQH�GLúLQ�N|N�NDQDOÕ�N�ltürlerinin 17 tanesinde 
VWUHSWRNRN�FLQVL�EDNWHULOHU��UHWLOPLúWLU��%XQODUÕQ�9 tanesi S. faecalis’ tir. Tedaviye direnen 
GL÷HU� EDNWHULOHU� LVH�Propionibacterium, Actinomyces üyeleri ve Eikenella corrodenstir. 
L\LOHúPH\HQ����SHULDSLNDO� OH]\RQGDQ�VDGHFH����WDQHVLQGH�EDNWHUL��UHWLOHELOGL÷LQH�J|UH�
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NDQDO�WHGDYLVLQLQ�EDúDUÕVÕ]OÕ÷ÕQGD�GH]HQIHNVL\RQ�NDGDU�SHULDSLNDO�LPP�Q�FHYDSODUÕQ�GD�
UROX�ROPDOÕGÕU�� 
 ø\LOHúPH\HQ� SHULDSLNDO� OH]\RQODUGDQ� �UHWLOHQ� EDNWHULOHULQ� ED]Õ� RUWDN� |]HOOLNOHUL�
YDUGÕU�� *UDP� SR]LWLIWLUOHU� �Eikenella corrodens hariç), anaerobiktir veya anaerobik 
�UHPH\L�WHUFLK�HGHUOHU��JHQHOOLNOH�NDUERQKLGUDWODUÕ�ELUGHQ�ID]OD�PHWDEROLN�\RO�LOH�IHUPHQWH�
edebilirler, kuvvetli asit üretebilirler. Hepsi penicillin, clindamycin ve metronidazol'e 
GX\DUOÕGÕU��%XQODUGDQ�Actinomyces�W�UOHUL�EXOXQGXNODUÕ�RUWDPGD�NDOVL\XP�o|NW�UHELOLUOHU��
%X� RUWDN� |]HOOLNOHU� NOLQLN� oDOÕúPDODUGD� GLúKHNLPLQLQ� QH� LOH� NDUúÕ� NDUúÕ\D� EXOXQGX÷X�
NRQXVXQGD�ELU�|Q�WDKPLQGH�EXOXQPDVÕQÕ�NROD\ODúWÕUDELOLU� 
 9LUXVODU�N|N�NDQDOÕQGD�UDVWODQVDODU�ELOH�KDVWDOÕN�\DSWÕNODUÕ�J|VWHULOPHPLúWLU��.|N�
NDQDOÕQGD�GDKD�oRN�+39��+69�YH�PXKWHOLI�EDNWHULRIDMODU�EXOXQXU� 
(QGRGRQWLN�SDWRMHQOHULQ�IDJRVLWR]GDQ�NDoÕú�PHNDQL]PDODUÕ� 
 Streptococcus faecalis, Actinomyces israelii ve Propionibacterium propionicum 
gibi türler kök kanalÕQGDQ�SHULDSHNVH�oÕNDUODU��(QGRGRQWLN�PLNUREL\RORMLGH�EX�EDNWHULOHU�
|]HOGLU�� (NVWUD� UDGLN�OHU� LQIHNVL\RQODU� \DSDELOLUOHU�� d�QN�� IDJRVLWR]GDQ� NDoÕú�
PHNDQL]PDODUÕ� YDUGÕU�� %X� YH� GL÷HU� HQGRGRQWLN� SDWRMHQOHULQ� IDJRVLWR]GDQ� NDoÕú�
PHNDQL]PDODUÕ�úXQODUGÕU� 
 1. FagRVLWLN� K�FUH\L� O|NRWRNVLQOHUL� LOH� |OG�UHELOLUOHU�� øQIHNWH� N|N� NDQDOÕQÕQ� GDLPL�
üyelerinden olan Fusobacterium, Porphyromonas ve Prevotella üyeleri de lökotoksin 
VDODELOLUOHU��/|NRWRNVLQ�LVLPOL�HQ]LP��O|NRVLW�YH�PDNURIDMODUÕQ�\�]H\OHULQGH�oDSÕ���-140 A° 
olan� GHOLNOHU� DoDUDN�� IDJRVLWLN� K�FUHOHULQ�|OPHOHULQL� VD÷ODU��%DúND�ELU� O|NRWRNVLQ�VDODQ�
bakteri Actinobacillus actinomycetemcommitans’WÕU�� �Bu bakteri periodontal patojendir kök 
NDQDOÕQD�JLUPH]��JLUVH�ELOH�X]XQ�V�UH�EXUDGD�NDODPD]). 
 ���LPP�Q�UHIOHNVL�EDVNÕODyabilirler. P. endodontalis, P. gingivalis, P. intermedia, 
P. loeschii gibi bakteriler, pulpa ve periapikal dokularda sentezlenen immünglobulin 
DQWLNRUODUÕ�YH�NRPSOHPDQÕQ�&��SURWHLQLQL�SDUoDOD\DELOLUOHU��%|\OHFH�EX�EDNWHULOHU��KHP�
kendilerini hem de berabeU� EXOXQGXNODUÕ� IDN�OWDWLI� DQDHURS� EDNWHULOHUL�� IDJRVLWR]GDQ�
korurlar. 
 3. Kapsüllenerek fagozistozdan kaçabilirler. Kapsül, fagositik hücrenin 
adezyonuna engel olur. 
 ���<�]H\�DQWLMHQLN�GHWHUPLQDQWODUÕQGD�YDU\HWHOHU�JHOLúWLUHELOLUOHU��%|\OHFH� LPP�Q�
sistem WDUDIÕQGDQ��UHWLOHQ�|]J�O�DQWLNRUODU�EDNWHULOHUH�ED÷ODQDPD]� 
 5. Ekstraselüler veziküller salarlar, bu suretle fagositik hücreler için hedef 
úDúÕUWÕUODU��%X� YH]LN�OOHULQ� GÕú�PHPEUDQODUÕ�� EDNWHUL� K�FUHVL�PHPEUDQÕQÕQ�D\QÕVÕGÕU� YH�
fagositik hücreler bunlara kROD\FD� ED÷ODQÕUODU�� GROD\ÕVÕ\OD� EDNWHUL� K�FUHVL� NHQGLVLQL�
fagositozdan korur. P. gingivalis bu konuda en demonstratif bakteridir. 
 ��� 3HULDSLNDO� GRNX\D� oÕNÕS�� RUDGD� JUXSODU� YH� N�PHOHU� KDOLQGH� ELU� DUD\D�
toplanabilirler (agregasyon). Bu durumda konak savunma hücrelerinin bu kümeyi 
IDJRVLWH�HWPHVL� LPNDQVÕ]�KDOH�JHOLU�YH�SHULDSLNDO�GRNXGD�7LS-,,�DúÕUÕ�GX\DUOÕOÕ÷D�VHEHS�
olurlar. Bunu en iyi yapanlar Capnocytophaga ve Actinomyces türleri (bilhassa A. 
israelii) dir. A. israelii�� ODERUDWXYDUGD� VDIODúWÕUÕOÕS� �]HULQH� GX\DUOÕ� Q|WURILOOHU� LODYH�
HGLOGL÷LQGH� IDJRVLWH� ROXU�� +DOEXNL� NRQDN� GRNX� LoHULVLQGH� N�PHOHU� \DSWÕNODUÕ� LoLQ�� D\QL�
GX\DUOÕ� Q|WURILOOHU� EX� EDNWHULOHUL� NRQDN� GRNX� LoHULVLQGH� IDJRVLWH� HGHPH]�� $\UÕFD��
Propionibacterium propionicum, Porphyromonas ve Prevotella türleri, periapikal dokuda 
böyle kümeler yaparlar. 
 ��� %D]Õ� NRN� FLQVL� EDNWHULOHU�� IDJRVLWLN� K�FUHQLQ� IDJROL]R]RPXQD� DOÕQVD� ELOH�
VDOGÕNODUÕ� HQ]LPOHUOH� IDJRVLWR]XQ� JHUoHNOHúPHVLQL� GXUGXUDELOLUOHU�� IDJRVLWLN� K�FUHQLQ�
LoHULVLQGH�\DúDUODU��%X�EDNWHULOHU� IDJRVLWLk hücrenin ölümünden sonra yeniden serbest 
NDOÕUODU� 
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 ���%D]Õ�EDNWHULOHU��SHULDSLNDO�GRNXGD�7V�K�FUHOHULQL�X\DUDUDN�7*)-��VDOÕQPDVÕQÕ�
VD÷OD\DELOLUOHU�� %|\OHFH� DNXW� NRQDN� FHYDEÕ� IUHQOHQLU� YH� VHO�OHU� WLSWH� DúÕUÕ� GX\DUOÕOÕN�
UHDNVL\RQXQD� G|Q�ú�U�� Actinomyces ve Propionibacterium cinsi bakteriler böyledir.  
Bilhassa Actinomyces�JUXEX�EDNWHULOHULQ�VHEHS�ROGX÷X�SHULDSLNDO�DSVHOHU�KHPHQ�GDLPD�
NURQLNOHúLUOHU��%|\OHFH�VHO�OHU�LPP�Q�VDOGÕUÕGDQ�NRUXQXUODU� 
 ��� 3URWHROLWLN� EDNWHULOHU� �NL� LQIHNWH� N|N� NDQDOÕQGD� oR÷XQOXN� ROXúWXUXU�� VHUXP�
SURWHLQOHULQL�SDUoDOD\DUDN��DQWLNRU�ROXúXPX� LoLQ�JHUHNOL�RODQ� LPP�QJOREXOLQOHUL�RUWDGDQ�
NDOGÕUÕUODU�� %|\OHFH� KXPRUDO� VDYXQPD�D]DOÕU��$\UÕFD� DNXW� ID]� SURWHLQOHULQL� GH� �PHVHOD�
&53
L��HQJHOOHUOHU�YH�RSVRQL]DV\RQX�GXUGXUXUODU��$\UÕFD�,J$��,J0�YH�,J*�DQWLNRUODUÕQÕQ�
)DE� SDUoDVÕQÕ�� 6-6� ED÷ÕQGDQ� NÕUDELOLUOHU�� %X� |]HOOL÷H� VDKLS� RODQ� EDNWHULOHULQ� EDúÕQGD�
Peptostreptococcus micros, P. anaerobius, P. magnus, Prevotella ve Porphyromonas 
�\HOHUL�JHOLU��/HQIRVLW� \�]H\�PDUNHU
ODUÕQÕ� NHQGL��]HUOHULQH�oHNHUHN, immün hücrelerin, 
RQODUÕ�GRVW�K�FUH�RODUDN�J|UPHVLQL�VD÷OD\DELOLUOHU��$QWLNRUODUÕQ�)F�SDUoDVÕQÕ�ER]DELOLUOHU��
lökositleri paralizi eden enzimleri bulunabilir. 
 )DJR]LVWR]GDQ� NDoDQ� EDNWHULOHU� YH]LN�O|]� WDELDWOÕ� NDSDOÕ� OH]\RQODU� �DSVH��
ROXúWXUPD� H÷LOLPLQGHGLU�� d�QN�� LQIHNVL\RQX� 7LS� ,9� GX\DUOÕOÕ÷D� G|Q�úW�U�UOHU�� %|\OH�
OH]\RQODUGD�� NRQWDPLQDV\RQ� YH� LULWDV\RQ� ]RQX� GDUDOÕUNHQ� OH]\RQXQ� HQ� GÕúÕQGD�
granülamatöz zon� DGÕ\OD� \HQL� ELU� ]RQ� JHOLúLU� YH� JLGHUHN� NDOÕQODúÕU�� %X� ]RQGDNL�
NDOÕQODúPD� ILEU|]G�U�� KHP� DSVH� SHULIHULQH� YH� KHP� GH� DSVH� RGD÷ÕQD� GR÷UX� ROXU�� %X�
KDOGHNL�SHULDSLNDO� OH]\RQ�DUWÕN� WDP�RODUDN�NURQLN�SHULDSLNDO�DSVH�RODUDN�WDQÕPODQÕU��%X�
dönemde Fusobacterium nucleatum, Camphylobacter üyeleri, Bacteroides, 
Peptostreptococcus üyeleri� �VW�Q� VD\ÕODUD� XODúÕU�� %LOKDVsa Actinomyces genusunun 
�\HOHUL� VWLP�ODV\RQ� ]RQXQD� GR÷UX� \HUOHúPH\L� VHYHUOHU�� <HWHUL� NDGDU� �UHUOHUVH�� KHP�
Actinomyces hem de Camphylobacter� �\HOHUL� RUWDPÕ� ED]LN� KDOH� JHWLUHELOLUOHU��
Camphylobacter� �\HOHUL� �UHGLNOHUL� RUWDP�S+�VÕQÕ� �¶D� NDGDU� \�NVHOWHELOLU��Bu bakteriler 
DVOÕQGD� DQDHURS� ROPDODUÕQD� YH���������� RNVLMHQOL� VX� WHPDVÕ� LOH� |OPHOHULQH� UD÷PHQ��
]DPDQOD������RNVLMHQL� WROHUH�HGHFHN�úHNLOGH�GH÷LúLPH�X÷UD\DELOLUOHU��2UWDPGD�GHPLUOL�
ELOHúLNOHU� YDUVD� RNVLMHQ� WROHUDQVÕ� GDKD� KÕ]OÕ� JHOLúLU�� +�FUH� HNVWUDNWODUÕQGa bulunan 
arylsulphatase ve methylpentose¶ODU�JUDQ�ODPDW|]�]RQGD�WDKULú�VHEHEL�ROXU� 
 
øQIHNWH�N|N�NDQDOÕQÕQ�HNRORMLVL�   
 %XUD\D�\HUOHúHQ�EDNWHULOHU�WHVDG�IL�GH÷LOGLU��gUQH÷LQ�ROJXQODúPÕú�ELU�N|N�NDQDOÕ�
infeksiyonunda kanal içerisine inoküle edilen Gram negatif enterik bakteriler burada 
NRORQL]H�RODPD]ODU��gWH\DQGDQ��VDGHFH�N|N�NDQDOÕ�LoLQ�GH÷LO�RUJDQL]PDQÕQ�W�P�GRNXODUÕ�
LoLQ�JHoHUOL�RODQ�ELU�EHNOHQWL�úXGXU��EHOLUOL�ELU�EDNWHUL�W�U�Q��GDYHW�HGHFHN�NRúXOODU�NRQDN�
GRNXGD�ROXúWX\VD��R�EDNWHUL� W�U��HU�YH\D�JHo�R�GRNX\D�NRORQL]H�RODFDNWÕU��%DNWHULQLQ�
KDQJL� \ROX� L]OH\HUHN�RUD\D�JHOGL÷LQLQ� NOLQLN�ELU� |QHPL� \RNWXU��%X�\ROODUÕQ� WÕNDQPDVÕ�� R�
EDNWHUL�OHU�LQ� RUD\D� XODúPDVÕQD� HQJHO� ROPD]�� %X� GXUXPGD� HNRORMLVL� X\JXQ� RODQ�
EDNWHUL�OHU�� R� E|OJH\H� ELU� EDúND� \ROGDQ� JHOHFHNWLU�� +HS� \DúDQDQ� ELU� |UQHN�� NDSDOÕ�
QHNURWLN� SXOSDOÕ� ELU� GLúLQ� HU� YH\D� JHo� LQIHNWH� ROPDVÕGÕU�� %XUD\D� EDNWHULOHULQ� QHUHGHQ�
JHOGLNOHUL�DUD\ÕS��NRQWDPLQDV\RQ�\ROODUÕQÕ� WÕNDPDN�DQODPVÕ]GÕU�� ]DWHQ�RODQDNVÕ]GÕU�GD��
'R÷UX�P�GDKDOH� NDQDO� LoHULVLQGH� ER]XODQ� HNRORML\L� G�]HOWPHNWLU�� %X� DoÕGDQ� EDNÕOGÕ÷Õ�
]DPDQ� N|N� NDQDOÕ� WHGDYLVLQLQ� DQWLEDNWHUL\HO� GH÷LO� DQWLHNRORMLN� ELU� P�GDKDOH� ROPDVÕ�
JHUHNWL÷L�DoÕNoD�J|U�O�U�� 
 øQIHNWH� N|N� NDQDOÕ� LoHULVLQGHNL� KDQJL� NRúXOODU�� KDQJL� EDNWHULOHUL� QHGHQ� EXUD\D�
GDYHW� HGHU"�� EX� NRúXOODU� KDQJL� EDNWHULOHUL� LQKLEH� HGHU"�� � øúWH�� EXQODUÕ� EHOLUOH\HQ�
|]HOOLNOHUH�LQIHNWH�N|N�NDQDOÕQÕQ�HNRORMLN�GHWHUPLQDQWODUÕ�GHQLU�YH�ú|\OH�VÕUDODQÕU�� 

1) Oksijensizlik  
2) 'XUPXú�NDQ�GRODúÕPÕ� 
3) Nekrotik doku bakiyesi  
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4) '�ú�N�(K�SRWDQVL\HOL� 
5) 3HULDSHNVWHQ�N|N�NDQDO�ODU�ÕQD�VHUXP�VÕ]ÕQWÕVÕ� 
6) Retantif dentin yüzeyi  
7) .DQDO�LoLQGH�NRQDN�FHYDEÕ�EXOXQPD\ÕúÕ� 
8) %X�NRúXOODUÕQ�V�UH÷HQ�ROPDVÕ� 

 
3(5ø$3ø.$/�3(5ø2'217ø7ø6ø1�0ø.52%ø<2/2-ø6ø� 
 3HULDSLNDO� SHULRGRQWLWLV� ND\QD÷ÕQÕ� N|N� NDQDOÕ� LQIHNVL\RQXQGDQ� DODQ�
SHULRGRQVL\XP� YH� DOYHRO� NHPL÷LQH� ORNDOL]H� RODQ�� DNXW� EDúOD\ÕS� NURQLNOHúPH� H÷LOLPL�
J|VWHUHQ� ELU� LQIHNVL\RQGXU�� .|N� NDQDOÕ� LQIHNVL\RQX� LOH� EDúODU� DNXW� SHULDSLNDO� DSVH� LOH�
devam eder.  
 øQIHNVL\RQ�EX�DúDPD\D�JHOGL÷LQGH�NXURQ�YH�N|N�SXOSDVÕQÕQ� OL]LVL� WDPDPODQPÕú��
EDNWHULOHU��SXOSD�RGDVÕ�YH�NDQDO�GXYDUODUÕ�ER\XQFD�NRORQL]H�RODUDN�VD\ÕFD�DUWPÕú��NDQDO�
ERúOX÷XQX� VHU|]� ELU� HNV�GD� NDSODPÕúWÕU�� ho�QF�� ID]D� JHoLú� VÕUDVÕQGD� VDNNDUROLWLN�
EDNWHULOHU� |OHUHN� \HUOHULQL� SURWHROLWLN� DQDHURSODUD�EÕUDNPÕú��RUWDPGD�|O��EDNWHUL� YH�|O��
LPP�Q�K�FUH�VD\ÕVÕ�L\LFH�DUWPÕúWÕU��%�W�Q�EX��U�QOHU�NHQGL�EDúODUÕQD�ELUHU�DQWLMHQGLU�YH�
IRUDPHQ� DSLNDOH� \ROX� LOH� SHULDSLNDO� GRNXODUD� VÕ]DU�� %X� �U�QOHULQ� HWNLVL� LOH� SHULDSLNDO�
GRNXODUÕQ� S+
VÕ� |QFHGHQ� Q|W�U� YH\D� DONDOHQ� LNHQ�� VRQUD� DVLWH� GR÷UX� GH÷LúLU��Buraya 
gelen nötrofiller, alkalen pH da daha etkili iken asit ortamda lizis olurlar. Parçalanan 
Q|WURILOOHUGHQ�DoÕ÷D�oÕNDQ� OLWLN�HQ]LPOHU��GHJUDGDV\RQ��U�QOHUL�� IDJRVLWH�HGLOPLú�EDNWHUL�
DUWÕNODUÕ�YH�DQWLMHQOHUL�SHULDSLNDO�GRNX\D�\D\ÕOÕUDN�ELU�EDúND�WDKULú�VHEHEL�GDKD�ROXúWXUXU��
øPP�Q�X\DUÕ\OD�VDOÕQDQ�KLVWDPLQ��SURVWRJODQGLQOHU��EUDGLNLQLQ��VHUDWRQLQ�JLEL�YD]RDNWLI�
PHGL\DW|UOHULQGH�GDKLO�ROGX÷X�ELU�PHNDQL]PD�LOH�SHULDSLNDO�GRNXGD�NDSLOOHU�JHoLUJHQOL÷L�
DUWDU��3HULDSHNVWH�SDUoDODQDQ�Q|WURILOOHUGHQ�DoÕ÷D�oÕNDQ�PDGGHOHU�O|NRVLW�\Õ÷ÕOPDVÕQD�YH�
serum diapetesine sebep olurlar. Bunun sonucunda dokuda serum birikmeye (ödem) 
EDúODU� YH�SHULRGRQWDO�PHPEUDQ�ER\XQFD�\D\ÕODUDN��GLúL�GÕúDUÕ�GR÷UX� LWHU��%|\OHFH�GLú�
kendi soketinde hafifçe yükselir, mobildir. Dokuda biriken histamin ve protoglandinler, 
D÷UÕ�HúL÷LQL�DúD÷Õ�G�ú�U�U��3HUN�V\RQ�GX\DUOÕOÕ÷Õ��VR÷XNWD�UDKDWODPD�KLVVL�EX�G|QHPLQ�
HQ� EHOLUJLQ� NOLQLN� EXOJXODUÕGÕU�� 5DG\ROXVHQV� HQ� HUNHQ� LNLQFL� KDIWDGD� WHVSLW� HGLOLU�� %X�
G|QHPGH� GLúHWL� ROX÷X� OLNLWLQGH� Q|URMHQLN� LQIODPDV\RQ� PHGL\DW|UOHUL� �&*53� YH� 3�
maddesi) tespit HGLOPLúWLU��%X�GXUXP��SXOSDGDNLQH�EHQ]HU�ELU�Q|URMHQLN�LQIODPDV\RQXQ�
SHULDSLNDO�GRNXODUGD�GD�EXOXQGX÷XQX�J|VWHULU� 
 $SLNDO� SHULRGRQWLWLVWH� LQIHNVL\RQXQ� VÕQÕUODUÕQÕ� KLVWRORMLN� RODUDN� oL]PHN� ]RUGXU��
<D\ÕOPD� OHQIDWLN� GUHQDM� LOH� YH\D� \DNÕQ� NRPúXOXN� LOH� ROXU�� 'LúWHQ� GLúH� EXODúPD� V|]�
NRQXVX� GH÷LOGLU�� )DUHOHULQ� DOW� PRODUODUÕQGD� ROXúWXUXODQ� SHULDSLNDO� LQIHNVL\RQ� GDLPD�
PH]LDOGHQ� GLVWDO� \|QH� GR÷UX� JHOLúPHNWHGLU�� )DNDW� LQVDQODUGD�� LQIHNVL\RQXQ� \D\ÕOPD�
\|Q�Q��J|VWHUHQ�ELU�oDOÕúPD\D�UDVWODQPDPÕúWÕU� 
 Bu dönemde Porphyromonas gingivalis (75.8%), Prevotella intermedia, 
Fusobacterium nucleatum, Actinobacillus actinomycetemcomitans, Bacteroides, 
Peptostreptococcus,  Capnocytophaga�W�UOHUL�VSLURNHWOHU�YH�VWUHSWRNRNODU�N|N�NDQDOÕQGD�
ELUD]�GDKD�ID]OD�VD\ÕGDGÕU��%X�NRPSR]LV\RQ�PDUJLQDO�SHULGRQWLWLVLQ�IORUDVÕQD�EHQ]HGL÷L�
LoLQ�SHULDSLNDO�SHULRGRQWLWLV�IORUDVÕQÕQ�ELU�NÕVPÕQÕQ�SODNWDQ�JHOGL÷L�G�ú�Q�OP�úW�U� 
 %DNWHULOHU�SHULDSLNDO�GRNXODUD�\D\ÕOPD\D�EDúODGÕ÷ÕQGD��SHULDSHNV�NXYYHWOH�WDKULú�
ROXU��øQIHNWH�N|N�NDQDOÕQGDQ�SHULDSLNDO�GRNXODUD�VÕ]DQ�PDWHU\DOGH�úXQODU�EXOXQXU  
I. Litik pulpa:�3XOSD�K�FUHOHUL��N|N�NDQDOÕ�LQIHNVL\RQXQXQ�EDúODUÕQGD�OL]LV�ROXUODU��ho�QF��
fazda kanal içerisinde bulunan bakteriler, pulpa hücrelerine ait uzun aminoasit 
]LQFLUOHULQL� GLV�OILW� ED÷ODUÕQGDQ� NRSDUDUDN�� GLSeptitlere, peptitlere, aminoasitlere ve 
QLKD\HW� EDVLW� N�N�UWO�� ELOHúLNOHUH� NDGDU� GHJUDGH� HGHUOHU�� %X� ROD\ODUÕQ� KHSVLQH� ELUGHQ�
putrifikasyon denir. Bu konuda Peptostreptococus ve Fusobacterium genusunun 
üyeleri gayet beceriklidir. Ancak hangi bakteri(ler)nin böyle kabiliyetlerinin daha fazla 
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ROGX÷XQXQ�NOLQLNWH�SUDWLN�ELU�|QHPL�\RNWXU��2�VÕUDGD�SXOSD�NDYLWHVL� LoHULVLQGH�EXOXQDQ�
VDNNDUROLWLN� ELU� EDNWHUL� SXWULILNDV\RQ� \DSDPÕ\RUVD� DPD� \HJDQH� EHVLQ� ND\QD÷Õ� RODUDN�
protein bulabiliyorsa, bu durumda o bakteri ölerek� IORUDGDQ� X]DNODúÕU� YH\D� IHQRWLSLN�
DGDSWDV\RQHO� WUDQVIRUPDV\RQODUD� X÷UD\DUDN� SURWHLQOHUL� ELU� HQHUML� ND\QD÷Õ� RODUDN�
NXOODQPD\D�EDúOD\DELOLU��$WLSLN�YH�WDQÕPOÕ�ROPD\DQ�DOWHUQDWLI�PHWDEROL]PDODU�JHOLúWLUHELOLU��
3URWHLQ�NXOODQPD\Õ��RUWDPGDNL�GL÷HU�EDNWHULOHUGHn konjugasyon veya transdüksiyon ile 
|÷UHQHELOLU��S. faecalis, Eikenella corrodens� YH� ED]Õ�Eubacterium üyeleri sakkarolitik 
ROPDODUÕQD�UD÷PHQ�GHQWLQ�SURWHLQOHULQL�NXOODQDELOLUOHU�� 
 /L]LVL� WDNLEHQ� SXOSD� VÕYÕODúÕU�� EX� GXUXPGD� \HQL� ROXúDQ� NLP\DVDO� �U�QOHU�
(mLNURSVX]�ROVD\GÕ�ELOH���DUWÕN�DLW�ROGX÷X�NRQDN�LoLQ�\DEDQFÕ�PDGGH�PXDPHOHVL�J|U�U�YH�
SHULDSLNDO�GRNX�LoLQ�WDKULú�VHEHELGLU� 
II. Ölü savunma hücreleri:� 'DKD� oRN� ELULQFL� ID]GD� LNHQ� �SXOSD� GRNXVXQGD� NDQ� DNÕPÕ�
YDUNHQ���EXUD\D�JHOPLú�RODQ�PDVW�K�FUHOHUL��Q|WURILOOHU�YH�GL÷HU�LOWDKDS�K�FUHOHUL�\XNDUÕGD�
DQODWÕODQ�PHNDQL]PD�LOH�EDNWHULOHU�WDUDIÕQGDQ�SDUoDODQÕUODU��YH\D�|P�UOHUL�GRODUDN�|O�UOHU��
%LOKDVVD� IDJRVLWLN� RODQ� K�FUHOHU� SDUoDODQGÕNODUÕQGD�� IDJROL]R]RP� NHVHOHUL� LoHULVLQGH�
bulunan pek çok litik enzim pulpa odaVÕQGD� VHUEHVW� NDODUDN� SHULDSHNVH� VÕ]DU� YH�
LQIODPDV\RQX� DUWÕUÕU�� Bunlar: eksudin, lökosit promoting faktör, lökopenik faktör, 
lökotaksin, nekrosin ve pireksin’dir.  
III. Bakteri hücreleri ve bakteriyel ürünler: Hangi bakterinin hangi selüler 
komponent(ler)iQLQ� SHULDSLNDO� GRNX� LoLQ� DQWLMHQLN� ROGX÷XQX� ELOPHN� ]RUGXU��+HU��KDQJL��
bakterinin her(/hangi) bir selüler komponenti bir konak için kuvvetli antijenik olabilir. 
+HPROL]LQ�� ILEULQROL]LQ�� NRDJ�OD]�� '1$]� JLEL� EDNWHUL� HQ]LPOHUL�� LOJLOL� EDúOÕN� DOWÕQGD�
DQODWÕOPÕúWÕU��3HULDSLNDO�LPP�Q�VLVWHPL�WHWLNOH\HELOHFHN�VDELW�YH�EDVLW�ELU�úDEORQ�\RNWXU��
 .D\QD÷Õ�QH�ROXUVD�ROVXQ��EDNWHUL\HO�DQWLMHQOHULQ�KHSVL�N|N�NDQDOÕ�GÕúÕQD�VÕ]DUODU��
KHSVL�GH�DQWLMHQLN�RODELOLU��HQ�D]ÕQGDQ� LPP�QRMHQLNWLU��%XQODUÕQ� LoHULVLQGH��]HULQGH�HQ�
çok durulan endotoksindir: 
 Endotoksin *UDP� QHJDWLI� EDNWHUL� K�FUHVLQLQ� GÕúGXYDUÕQÕQ� WDEDNDODUÕQGDQ�
LEDUHWWLU��LQIHNWH�NDQDO�LoHULVLQGHQ�SHULDSLNDO�GRNXODUD�VÕ]PDVÕ�G|UW�úHNLOGH�P�PN�QG�U : 
 ���%DNWHUL�K�FUHVL�N|N�NDQDO�ERúOX÷X�LoHULVLQGH�|OG�÷��]DPDQ��EDNWHUi hücresine 
DLW� E�W�Q� LQWUDVHO�OHU� \DSÕ� WDúODUÕQÕQ� RUWDPD� \D\ÕOGÕ÷Õ� JLEL� HQGRWRNVLQ� GH� SHULDSLNDO�
GRNX\D�\D\ÕOÕU�� 
 ���*UDP�QHJDWLI�EDNWHUL�K�FUHVL�IDJRVLWH�HGLOGL÷L�]DPDQ��IDJRVLWLN�K�FUHQLQ�HNVLN�
YH� \DQOÕú� OLWLN� IDDOL\HWOHUL� VRQXFXQGD� HQGRWRNVLQ� NRQDN� GRNX\D� VÕ]DELOLU�� )DJRVLWR]X�
KHPHQ�WDNLEHQ��IDJRVLWLN�K�FUHQLQ�NHQGLVL�SDUoDODQÕUVD��K�FUHQLQ�GL÷HU�E�W�Q�LQWUDVHO�OHU�
NRPSRQHQWOHUL�JLEL�HQGRWRNVLQ�GH�SHULDSLNDO�GRNXGD�VHUEHVW�NDOÕU� 
 ���*UDP�QHJDWLI�EDNWHUL�K�FUHVL�LNL\H�E|O�Q�UNHQ�JHo�IUDJPDQWDV\RQ�ID]ÕQda lipit 
$�YH�/36�NÕVD�ELU�V�UH�NRQDN�GRNX\D�WHPDV�HGHELOLU��%X�G|QHPGH�OLSROLVDNNDULW�|UW�Q�Q�
SHUN�UV|UOHUL�NRQDN�GRNX\D�VÕ]DELOLU��%X�SODQOÕ�ELU�VHNUHV\RQ�GH÷LOGLU��d�QN��HQGRWRNVLQ�
RODUDN�LVLPOHQGLULOHQ�VHO�OHU�PDWHU\DO��ELU�HN]RWRNVLQ�GH÷LOGLU� 
 4. AntLEL\RWLN� PROHN�O�Q�Q� EDNWHUL\H� WHPDVÕ�� GÕú� GXYDU� GHIHNWOHULQH� NÕODYX]OXN�
HGHELOLU�� $QWLEL\RWLN�PROHN�O�� LOH� WHPDV� HGHQ� EDNWHUL� K�FUHVL�� NHQGL� GÕú� GXYDUÕQÕ� WDP�
olarak sentez edemeyebilir. Böylece, bakteri hücresi bir sferoplast haline gelir. Sonuçta 
bakteriQLQ� GÕú� GXYDUÕQGD� EXOXQPDVÕ� JHUHNHQ� HQGRWRNVLQ� VHUEHVW� NDOÕU�� *UDP� QHJDWLI�
EDNWHULOHULQ� VHEHS� ROGX÷X� DNXW� SHULDSLNDO� DSVHOHUGH�� KDVWD� DQWLEL\RWLN� NXOODQPD\D� LON�
EDúODQGÕ÷Õ�G|QHPGH��KDILIoH�\�NVHOHQ�DWHúLQ�VHEHEL��GÕú�GXYDU�PLPDULVL�ER]XODQ�*UDP�
negatif bakWHUL� K�FUHOHULQGHQ�SHULDSLNDO� GRNXODUD� VHUEHVWOHúHQ�HQGRWRNVLQGLU��%X�ROD\�
DQWLEL\RWLN�DWHúL veya Jarisch-Herxheimer�UHDNVL\RQX�DGÕ�LOH�ELOLQLU��+HNLP��DQWLEL\RWLN�
verdikten 4-��VDDW�VRQUD�\�NVHOHQ�DWHúL�\DNODúÕN�ELU�J�Q�NDGDU�GLNNDWH�DOPDPDOÕGÕU��%X�
durum� DQWLEL\RWLN� WHGDYLVLQLQ� EDúDUÕVÕ]� ROGX÷XQX� YH� R� DQWLEL\RWL÷LQ� NHVLOPHVLQL� YH\D�
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GH÷LúWLULOPHVLQL� JHUHNWLUPH]�� 7DP� DNVLQH� DQWLEL\RWLN� VHoLPLQLQ� LVDEHWOL� ROGX÷X�
G�ú�Q�OHELOLU��6SLURNHW�KDNLPL\HWL�RODQ�LQIHNVL\RQODUÕQ�WHGDYLVLQGH�ELUD]�GDKD�VÕN�J|U�O�U� 
 EndoGRQWLN� SUREOHPL� RODQ� GLúOHULQ� ���
LQGH� SHULDSLNDO� E|OJHGH� HQGRWRNVLQ�
EXOXQXU�� 3HULDSLNDO� E|OJHGH� EXOXQDQ� HQGRGRWRNVLQLQ� PLNWDUÕ� LOH� LQIHNWH� N|N� NDQDOÕ�
IORUDVÕQGD� EXOXQDQ� *UDP� QHJDWLI� EDNWHUL� VD\ÕVÕ� DUDVÕQGD� GR÷UXVDO� ELU� LOLúNL� YDUGÕU��
Endotoksinin kök kanaOÕQGDNL�ORNDOL]DV\RQX�GHQWLQ�NDQDOFÕNODUÕ�LoHULVLQGH�D]��IDNDW�NDQDO�
GXYDUODUÕQGD�GDKD�ID]ODGÕU� 
 6DGHFH�HQGRWRNVLQ�YHULOHQ��EDNWHUL�YHULOPH\HQ��GHQH\�KD\YDQODUÕQGD�SHULDSLNDO�
OH]\RQ�EDúODWPDN�P�PN�QG�U��.HGLOHULQ� NDQLQ� GLúOHULQLQ� VWHULO� SXOSDODUÕQD�HQGRWRksin 
YHUGLNWHQ� LNL� KDIWD� VRQUD�� EX� GLúOHUGH�SHULDSLNDO� OH]\RQXQ�ROXúPDNWDGÕU��%XQD�EHQ]HU�
EDúND�oDOÕúPDODU�GD�D\QÕ�VRQXFX�YHUPHNWHGLU�� 
 Her Gram negatif bakterinin endotoksini standart moleküler mimariye sahip 
GH÷LOGLU�� gUQH÷LQ� Fusobacterium’lardan elde eGLOHQ� HQGRWRNVLQ�� PD\PXQ� GLúOHULQLQ�
SXOSDVÕQD�YHULOGL÷LQGH��GLúOHULQ�����VLQGH�SHULDSLNDO�OH]\RQ�JHOLúLU��Halbuki Gram negatif 
barsak bakterilerinin endotoksinleri pulpa ve periapikal dokularda genellikle lezyon 
\DSPDPDNWDGÕU�� 0D\PXQ� GLúOHULQH� GHULQ� GHQWLQ� NDYLWHVL� DoÕODUDN� P. orale ve V. 
parvumGDQ�HOGH�HGLOHQ�HQGRWRNVLQ�LQRN�OH�HGLOGL÷LQGH�����VDDW�VRQUD�SXOSDGD�KLVWRORMLN�
RODUDN� LQIODPDV\RQ� J|VWHULOPLúWLU�� %X�� NÕVD� ELU� V�UHGLU�� $\QÕ� GHQH\GH� EDúND� EDNWHUL�
HQGRWRNVLQL� EX� HWNL\L� J|VWHUPHPLúWLU�� %X� oDOÕúPDODUGDQ� oÕNDQ� VRQXo�� NRQD÷ÕQ�
HQGRWRNVLQH� GX\DUOÕ� ROXS� ROPDGÕ÷ÕQÕQ� JD\HW� |QHPOL� ROGX÷XGXU�� .RQDN� QH� NDGDU�
GX\DUOÕ\VD�GRNX� IHODNHWL� R� NDGDU�KÕ]OÕ� YH� VHUW�ROPDNWDGÕU��3XOSD�YH�SHULDSLNDO�GRNXODU�
endotoksine tolerans gösterebiliyorsa bu bölgede doku harabiyeti az ve/veya geç 
RODELOPHNWHGLU�� (QGRWRNVLQ� |QFHGHQ� SDUHQWHUDO� RODUDN� GHQH\� KD\YDQODUÕQD�
X\JXODQGÕ÷ÕQGD� YH� GHQH\� KD\YDQODUÕ� HQGRWRNVLQH� NDUúÕ� |QFHGHQ� ED÷ÕúÕNODQGÕ÷ÕQGD��
LoOHUL� HQGRWRNVLQ� GROX� W�SOHULQ� GHQH\� KD\YDQODUÕQD� LPSODQWH� HGLOPHVL�� EHNOHQHQ� GRNX�
FHYDEÕQD�VHEHS�ROPDPDNWDGÕU�� 
 øOJLQoWLUNL�� HQGRWRNVLQ�� SHULDSLNDO� GRNXGD� WDPLU� ROD\ODUÕQÕ� GD� EDúODWDELOPHNWHGLU��
gUQH÷LQ��LQIHNWH�SXOSD�GRNXVXQGDQ�DOÕQDQ�HQGRWRNVLQ��LQHN�ILEUREODVWODUÕQGD�VWLP�ODW|U�
HWNLVL� J|VWHUPLúWLU�� 3LQHUR� YH� DUNDGDúODUÕ�� \�NVHN� NRQVDQWUDV\Rnda (5 - 125 �g/ml) 
HQGRWRNVLQ� VHYL\HVLQLQ� KHP� LQVDQ� KHPGH� VÕ÷ÕU� SXOSD� K�FUHOHULQGH� WLPLGLQ� VHQWH]LQL�
VWLP�OH� HWWL÷LQL�� '1$� \DSÕPÕQÕ� DUWÕUGÕ÷ÕQÕ�� JOXNR]DPLQRJOLNDQ� ROXúXPXQX� DUWÕUGÕ÷ÕQÕ�
EXOPXúODUGÕU��'DKD�\�NVHN�NRQVDQWUDV\RQODUGD�������g/ml) endotoksin, iQVDQ�YH�VÕ÷ÕU�
SXOSD� K�FUHOHULQGH� NROODJHQ� ROXúXPXQX� DUWÕUPÕúWÕU�� %X� WHSNLOHU� \DUD� L\LOHúPHVLQGH�
DQDKWDU�K�FUH�RODQ�ILEUREODVWODUÕQ�HQGRWRNVLQ�WDUDIÕQGDQ�DNWLYH�HGLOGL÷LQLQ�ELU�LúDUHWLGLU��
%X� QHGHQOH� WDPDPHQ� NRQD÷D� ED÷OÕ� VHEHSOHUOH� HQGRWRNVLQLQ� SHULDSLNDO� Wamir 
PHNDQL]PDVÕQÕ�GD�NÕVPHQ�VWLP�OH�HGHELOHFH÷L�V|\OHQHELOLU� 
 %X� ELOJLOHU� GR÷UXOWXVXQGD� N|N� NDQDOÕQGD� EXOXQPDVÕ� PXKWHPHO� HQGRWRNVLQLQ�
SUREOHPLQ�\HJDQH�ND\QD÷Õ�ROPDGÕ÷Õ�DoÕNoD�J|U�OPHNWHGLU� 
 øQIHNWH�N|N�NDQDOÕQGDQ�SHULDSLNDO�GRNXODUD�VÕ]DQ�GDKD�EDúND�EDNteri ürünleri de 
YDUGÕU��)LEULQROL]LQ��VXEDNXW�SHULDSLNDO�DOHYOHQPHGHQ�VRUXPOX�RODELOLU��Capnocytophaga 
üyelerinde bulunan phosphoenolpyruvate carboxykinase�� YH� GL÷HU� KHPROL]LQOHU��
KL\DO�URQLGD]�� � NRDJ�OD]�� NROODMHQD]� YH� GL÷HU� SURWHD]ODU�� IRVIDWD]�� DPLOD]� N-asetil-
JO�NR]DPLQLGD]�� HVWHUD]�� PXNRSHSWLWOHU�� EDNWHUL� '1$VÕ�� JOLVHURO� WHLNRLN� DVLWOHU��
fosfolipitler, sitoplazmik membran komponentleri, bakteriyel ribozomal proteinlerin pek 
oRN� IUDNVL\RQX�YH�RQODUÕQ�SUHN�UV|UOHUL��GÕúGXYDUÕ�ROXúWXUDQ�SHSWLGRJOLNDQÕQ�kendisi ve 
SHSWLW�N|SU�OHULQLQ�KHU�ELULVL��Q|UDPLQLGD]�YH�NRQGULWLQ�V�OIDWD]�VD\ÕODELOLU��%X�GXUXPGD�
NDQDO� GÕúÕQD� VÕ]DQ� EDNWHUL\HO� �U�QOHU�� VD\ÕODUÕ� \�]OHUOH� LIDGH� HGLOHELOHQ� NLP\DVDO�
PDGGHOHUGHQ� ROXúXU�� %DNWHUL� WRNVLQ� YH� HQ]LPOHULQL� WHN-WHN� D\ÕUPDNWDQVD�� bakteri 
J|YGHVLQL�E�W�Q�\OH�DQWLMHQLN�NDEXO�HWPHN�GDKD�GR÷UXGXU 
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3(5ø$3ø.$/�$36(1ø1�0ø.52%ø<2/2-ø6ø� 
 $NXW�SHULDSLNDO�DSVHGH�GLú�N|N�Q�Q�
���� Xo� NÕVPÕQGD� GDKD� \R÷XQ� EDNWHUi 
bulunur. Foramen apikaleyi içerisine 
DODFDN� úHNLOGH� EX� E|OJH\L� NXúDWDQ�
periapikal dokuya irritasyon zonu denir. 
%X� E|OJH� LPP�Q� K�FUHOHU� LOH� NXúDWÕOÕU��
øPP�Q� K�FUH� WRSOXOX÷XQX� GÕúWDQ� NXúDWDQ�
bölgeye stimülasyon zonu� GHQLU�� øPPXQ�
defans ve bakteriyel ürünlHU� DUDVÕQGD� HQ�
�VW� VHYL\HGH� P�FDGHOH� EX� ]RQGD� \DSÕOÕU��
*HQHOOLNOH� D]� VD\ÕGD� EDNWHUL� EXOXQPDVÕQD�
UD÷PHQ�� SHULDSLNDO� OH]\RQXQ� HQ� J�U�OW�O��
\HUL�EXUDVÕGÕU��%LU�\DQGDQ��N|N�NDQDOÕQGDQ�
VÕ]DQ� EDNWHUL\HO� �U�QOHU� LULWDV\RQ�]RQXQGD�
ELULNLUNHQ�� GL÷HU� \DQGDQ� VWLP�ODVyon 
zonunda savunma hücreleri infeksiyonu 
HQNDSV�OH� HGHFHN� úHNLOGH� ELU� EDUL\HU�
ROXúWXUXU�� .RQD÷ÕQ� IDJRVLWLN� K�FUHOHUL� YH�
Q|WURILOOHU�� LULWDV\RQ� ]RQXQD� VÕ]DUDN� EHOLUOL�
VD\ÕGD� IDJRVLWR]� \DSWÕNWDQ� VRQUD� EXUDGD�
|O�UOHU�� SHN� oRN� Q|WURILO�� OH]\RQXQ� GÕú�

tabakalarÕQD�JHUL�G|QHPH]��gOHQ�IDJRVLWLN�K�FUHOHU��OH]\RQXQ�WDP�PHUNH]LQGH�WRSODQÕU��
Buraya primer eksüdatif zon denir. Buradaki konak hücreleri, asit pH sebebiyle lizis 
ROXU� YH�YH\D� EDNWHUL\HO� HQ]LPOHUOH� SDUoDODQÕU�� )DJRVLWLN� K�FUHOHUGHQ� DoÕ÷D� oÕNDQ�
intraselüler OLWLN�HQ]LPOHU�EXUDGD�ELULNLU��\HQL�YH� LODYH�ELU� WDKULú�VHEHEL�ROXU�� �/H]\RQXQ�
PHUNH]LQGH�RQODUÕ�EHVOH\HFHN�NDGDU�ERO�PLNWDUGD�VHUXP�WRSODQPÕúVD�YH�ILEULQ�D÷Õ�YDUVD�
EX� IDJRVLWLN� K�FUHOHULQ� ED]ÕODUÕ� LULWDV\RQ� ]RQXQD� JHUL� G|QHELOLUOHU�� %DNWHUL� DQWLMHQL� LOH�
kDUúÕODúWÕNODUÕ�LoLQ�EX�K�FUHOHU�VRQUDGDQ�$36�J|UHYL��VWOHQLUOHU�� 
 Öte yandan, stimülasyon zonunu vaskülerize eden arteriyoller, dokuya daha bol 
NDQ�YH�VDYXQPD�K�FUHVL�WDúÕ\DELOPHN�LoLQ�GLODWH�GXUXPGDGÕU��'DPDU�SHUPLDELOLWHVLQGH�
DUWÕú�YDUGÕU�� VHUXP�GDPDU�GÕúÕQD�oÕNDU�YH�GRNXGD�ELULNPH\H�EDúODU� �|GHP���+DVWDQÕQ�
\�]�QGH� úLúOLN� EDúODU�� %X� G|QHPGH�� VRUXQOX� GLúWH� JHFHOHUL� DUWDQ� NXYYHWOL� D÷UÕ��
SHUN�V\RQD� DúÕUÕ� GX\DUOÕOÕN�� GLúWH� PRELOLWH�� SHULRGRQVL\XPGD� JHQLúOHPH� VÕN� UDVWODQDQ�
NOLQLN�EHOLUWLOHUGLU��$UWÕN�KDVWDOÕ÷ÕQ�DGÕ��akut periapikal apsedir. %DVNÕQ�úLND\HW�VSRQWDQ�
D÷UÕGÕU�� $÷UÕQÕQ� VHEHEL� SHULDSLNDO� GRNXGD� DUWDQ� IL]LNVHO� EDVÕQo� YH� WDKULúWLU�� .OLQLNWH�
KHPHQ� WDQÕ� NRQXOVD� ELOH� UDG\ROXVHQV� KDIWDODU� VRQUD� WHVSLW� HGLOLU�� d�QN�� OH]\RQ�
periferinde osteoklastik aktivitenLQ�NHPLNWH�NDYLWH�ROXúWXUPDVÕ�HQ�HUNHQ��-4 hafta sonra 
JHUoHNOHúLU� 
 øOJLQo� ELU� J|U�úH� J|UH� Porphyromonas endodontalis ve Prevotella intermedia 
LNLOLVL�ELU�DUDGD�EXOXQGX÷XQGD�SHULDSLNDO�GRNXGD�DSVH� IRUPDV\RQX�KÕ]ODQPDNWDGÕU��P. 
endodontalis¶LQ�WHN�EDúÕQD�L]RODV\RQ�VÕNOÕ÷Õ�������P. intermedia¶QÕQ�WHN�EDúÕQD�L]RODV\RQ�
VÕNOÕ÷Õ�����¶W�U��øNLVLQLQ�D\QÕ�IORUDGDQ�ELUOLNWH�L]RODV\RQ�VÕNOÕ÷Õ����¶GXU� 
 gGHP� EDúOD\ÕQFD�� GDPDU� GÕúÕQD� VÕ]DQ� VHUXP�� SULPHU� HNV�GDWLI� ]RQ� LoHULVLQGH�
birikir burada önceden bulunan ölü fagosiWLN�K�FUHOHU�YH�EDNWHUL\HO��U�QOHU�LOH�ELUOHúLU��%X�
VÕYÕ�eksüda� �S��� FHUDKDW�� DGÕQÕ� DOÕU� YH� N|N� NDQDOÕQÕQ� LoHULVLQL� GROGXUXU��%X� G|QHPGH�
�NDSDOÕ�LVH���SXOSD�RGDVÕQÕ�DoDUDN��N|N�NDQDODÕQÕQ�LoHULVLQL�ERúDOWPDN��NDQDO�GXYDUODUÕQÕ�
ND]Õ\DUDN�1D2&O�YH�+2O2 ile yÕNDPDN�YH�NDQDOÕ�HNV�GD�GUHQDMÕ�WDPDPODQÕQFD\D�NDGDU�
PDNXO� ELU� V�UH� DoÕN� EÕUDNPDN� IHYNDODGH� UDKDWODWÕFÕ� ELU� P�GDKDOHGLU�� %HONLGH� \HJDQH�
GR÷UX�P�GDKDOHGLU��%X�\DSÕODPÕ\RUVD�GRNX\D�VR÷XN�WDWELNL�NRQWUDNVL\RQD�YH�EDVÕQFÕQ�

 ùHNLO������.|N�NDQDOÕ�LQIHNVL\RQXQXQ�VRQ�
ID]ÕQGD�IRUDPHQ�DSLNDOHGHNL�LPP�Q�WUDILN� 
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D]DOPDVÕQD� VHEHS� ROGX÷X� LoLQ� KDVWDQÕQ� D÷UÕ� úLND\HWOHULQL� D]DOWDELOLU�� .|N� NDQDOÕ� DoÕOÕU�
DoÕOPD]� SULPHU� HNV�GDWLI� ]RQ� LoHULVLQGH� ELULNHQ� HNV�GD� NHQGLOL÷LQGHQ� GÕúDUÕ� ERúDOÕU��
øQIHNWH�N|N�NDQDOÕQGDQ�N�OW�U�\DSÕOPDVÕ�G�ú�Q�O�\RUVD��HQ�P�NHPPHO�PDWHU\DO�EXGXU� 
 øQIHNWH�N|N�NDQDOÕQGD���IDUNOÕ�HNV�GD�oHúLGL�EXOXQDELOLU��Seröz eksüda: Serum 
VÕ]ÕQWÕVÕQGDQ� LEDUHWWLU�� LoHULVLQGH� KHP� NRQDN� KHP� GH� EDNWHUL� K�FUHOHUL� D]GÕU�� $NÕFÕGÕU��
EHUUDNWÕU�� Fibröz eksüda:� 6HUXP� SURWHLQOHULQGHQ� ]HQJLQGLU�� V�P�NV�� \DSÕGDGÕU��
Süpüratif (pürülan) eksüda: Proteinden, nötrofilden, ve bakteri hücrelerinden 
]HQJLQGLU��'DLPD�ERO�ROPDVÕ�LOH�NDUHNWHUL]HGLU��%H\D]��JUL�VDUÕ�UHQNOHUGH�RODELOLU��NÕVPHQ�
SDWRMHQ�EDNWHUL\H�|]J�O�ELU�NDOLWHVL�YDUGÕU��%D]HQ�\ÕUWÕODQ�SHULDSLNDO�GDPDUODUGDQ�VÕ]DQ�
NDQ��E|\OH�HNV�GDODUÕQ� LoHULVLQH�NDUÕúDELOLU��hemorajik eksüda�DGÕQÕ�DOÕU��(NV�GDODUÕQ�
JLWPHVL� EHNOHQHQ�\HU�� OHQI� G�÷�POHULGLU��)DNDW� OHQIDWLN�GUHQDM�\HWHUVL]�ROXUVD��HNV�GD�
SHULRGRQWDO� DUDOÕNWD� ELULNLU�� %D]HQ� EX� HNV�GD� SHULRGRQWDO� DUDOÕN� ER\XQFD� \�NVHOHUHN�
GÕúDUÕ� DoÕOÕU�� 3HULDSLNDO� GRNXODUGD� DUWDQ� EDVÕQo�� DOYHRO� NHPL÷LQLQ� GLUHQFLQLQ� HQ� G�ú�N�
ROGX÷X� \HUGHQ� NHQGLVLQH� ELU� GHOLN� DoDUDN� ILVW�ODV\RQD� VHEHS� RODELOLU�� (NV�GD� GÕúDUÕ�
DoÕOPD\ÕS� GLJHVWLI� NDVODUÕQ� ORFDODUÕ� LoHULVLQH� GH� \D\ÕODELOLU�� %X� GXUXPGD� EDNWHULOHUL�
WDúÕ\DUDN� GHULQ� ORFDODUD� LOHWLU�� Actinomyces� LQIHNVL\RQODUÕ� EX� úHNLOGH� PDQGLEXODQÕQ�
NRUWLNDO�WDEDNDODUÕQD�\D\ÕODELOLU� 
 %X�NDUPDúÕN�PHNDQL]PD�LoHULVLQGH�PLNUREL\RORMLN�DoÕGDQ�HQ�|QHPOL�IDNW|UOHUGHQ�
ELU�WDQHVL�VHUXPGXU��$OE�PLQ�LKWLYD�HGL\RU�ROPDVÕ�VHEHEL\OH��HNV�GD�LoHULVLQGH�EXOXQDQ�
serum, kanal ioHULVLQGHNL�EDNWHULOHULQ�EHVOHQPHVLQL�VD÷ODU��%LU�PLNWDU�|O��IDJRVLWLN�K�FUH�
DUWÕNODUÕ� GD� EDNWHUL� EHVOHQPHVLQH� \DUGÕP� HGHU�� %X� QXWULV\RQHO� PHNDQL]PD�� QHGHQ�
LQIHNWH�N|N�NDQDOÕQD�SURWHROLWLN�EDNWHULOHULQ�KDNLP�ROGXNODUÕQÕ�DoÕNODU��$\UÕFD��N|N�NDQDOÕ�
tedavisi�\DSDUNHQ��NDQDO�LoHULVLQGH�QHGHQ�SURWHLQ�EDNL\HOHUGHQ�NDoÕQPDN�JHUHNWL÷LQL�YH�
KDWWD��QHGHQ�IRUDPHQ�DSLNDOHQLQ�L\L�WÕNDQPDVÕ�JHUHNWL÷LQL�GH�DoÕNODU��'DKDVÕ��N|N�NDQDOÕ�
L\L� WÕNDQPÕúVD�� GHQWLQ� NDQDOFÕNODUÕQÕQ� LoHULVLQGH� KDSLV� HGLOHQ� PLO\RQODUFD� EDNWHULQLQ�
neGHQ�LQIHNVL\RQD�VHEHS�RODPDGÕNODUÕQÕ�GD�DoÕNODU�� 
 'LúKHNLPLQLQ� P�GDKDOHVL� ROPDPÕúVD� \XNDUÕGD� DQODWÕODQ� ROD\ODU� SXOSD� RGDVÕ�
NDSDOÕ� RODQ� GLúOHUGH� KHPHQ� GDLPD� ú|\OH� GHYDP� HGHU�� *�QOHUOH� |Oo�OHELOHFHN� ELU�
]DPDQGDQ� VRQUD� OHQIDWLN� GUHQDM� WDPDPODQÕU� YH� N|N� NDQDOÕ� ERúOX÷XQGDNL� VÕYÕ� EDVÕQFÕ�
SHULDSHNVLQ�EDVÕQFÕQD�HúLWOHQLU��$÷UÕ�úLND\HWOHUL�D]DOÕU�ND\EROXU�� 
 Bu dönem bakterilerinden Capnocytophaga türleri kapnofiliktir ama zamanla 
RNVLMHQ� WROHUDQVÕ� JHOLúWLUHELOLUOHU�� %X� EDNWHUOHULQ� VHO�OHU� HNWUDNWODUÕQGD� EXOXQDQ�
phosphophenylpiruvate carboxykinase (bakterinin CO2� WXWPDVÕQÕ� VD÷ODU��� alkaline 
phosphatase, phosphatidylethanolamine�VDIODúWÕUÕODUDN�GHQH\�KD\YDQODUÕQD�YHULOGL÷LQGH��
LQMHNVL\RQ�E|OJHVLQGH�ORNDO�NHPLN�HULPHVLQH�VHEHS�ROPXúWXU��.|N�NDQDOÕQGD�VÕNOÕNOD�C. 
sputigena, C. ochracea, C. gingivalis bulunur. Hepsi penicillin’lere dirençli, 
FOLQGDP\FLQ¶H�GX\DUOÕGÕU��+HSVL�SHULDSLNDO�NHPLN�\ÕNÕPGDQ�VRUXPOX�WXWXOPDNWDGÕU� 
 3HULDSLNDO�DSVHOHU�NURQLNOHúWLNoH��SHULDSLNDO�GRNXGD�NHPLN�\ÕNÕPÕ�DUWDU��NDQDOGDNL�
EDNWHUL�VD\ÕVÕ�YH�oHúLWOLOL÷L�D]DOÕU��%X�GXUXPGDNL����DSVHQLQ�VDGHFH���WDQHVLQGH�EDNWHUL�
�UHPHVL� ND\GHGLOPLúWLU�� %|\OH� GLúOHULQ� N|N� NDQDO�ODU�ÕQGD� Prevotella melaninogenica 
EXOPXúWXU��%X�EDNWHULOHULQ�UH]HUYXDUÕ�LQIHNWH�N|N�NDQDOÕGÕU��7HGDYLQLQ�KHGHIL�GH�LQIHNWH�
N|N�NDQDOÕGÕU� 
  
3(5ø$3ø.$/�ø1)(.6ø<2181�<$<,/0$6,� 
 Kronik periapikal apselerin akibeti 5 türlüdür:  
���GLúKHNLPLQLQ�\DSDFD÷Õ�N|N�NDQDOÕ�WHGDYLVLQGHQ�VRQUD�L\LOHúHELOLU�� 
���\ÕOODUFD�VHVVL]�NDODELOLU�YH\D�IRNDO�LQIHNVL\RQ�VHEHEL�RODELOLU�� 
3) Alevlenebilir (subakut periapikal apse),  
���\D\ÕODELOLU� 
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5) dejenere olarak kronik fokal skleroze osteomyelitis (Focal Sclerosing 
Osteomyelitis, sinonimi=condensing osteitis)'e sebep olabilir. %X� YDNDODUÕQ� ���
L�� DOW�
oHQHQLQ�E�\�N�D]ÕODU�E|OJHVLQGHGLU�����
VL����\DúÕQ�DOWÕQGDNL�KDVWDODUGÕU� 
 %|\OH� NURQLN� DSVHOHU� NRPúX� GLúOHUH� EXODúPD]ODU�� <D\ÕOPD� KHPDWRMHQGLU� YH\D�
OHQIDWLNOHU� LOH�ROXU��<D\ÕOGÕNODUÕQGD�GDKD�oRN�J|]��VLQ�V��EH\LQ��VXSUDNODYLN�OHU� ORFDODU��
HQVH��ER\XQ�|Q�GXYDUÕ�YH�PHGLDVWHQ
H�GR÷UX�\D\ÕOÕUODU��6HUYLNRIDV\DO�QHNUR]Ou fasitis, 
subangüler, retrotonsiller, periorbital  ve perifaringeal apseler yapabilirler. Üst çenedeki 
NURQLN� SHULDSLNDO� DSVHOHU� PDNVLOOHU� VLQ�]LW� VHEHEL� RODELOLUOHU�� %LU� oDOÕúPDGD�� ��� GHULQ�
ER\XQ�DSVHVLQLQ���� WDQHVLQLQ�SHULWRQVLOOHU� ORFDGDQ�EXUD\D�VÕ]GÕ÷Õ� WHVSLW�HGLOPLúWLU��%X�
YDNDODUÕQ� �� WDQHVL� RGRQWRMHQGLU�� �� WDQHVL� SDUDIDUHQJLDO�� �
VL� VXEDQJ�OHU�� �� WDQHVL��
UHWURIDUHQJLDO� ORFDGDQ� EXUD\D� \D\ÕOPÕúWÕU�� %|\OH� OH]\RQODUÕQ� ND\QD÷ÕQÕQ� WHúKLVL� LoLQ�
VLQWLJUDIL�YH�&7��&RPSXWHUL]HG�7RPRJUDIL�
GHQ�\DUDUODQÕOÕU��%LOhassa masseter apselerin 
WDQÕVÕ�&7� LOH� GDKD� EDúDUÕOÕGÕU��2GRQWRMHQLN� YH� VHUYLNDO� LQIHNVL\RQODUÕQ� QDGLU� UDVWODQDQ�
IDNDW�KD\DWÕ�WHKGLW�HGHELOHQ�NRPSOLNDV\RQODUÕQGDQ�ELULVL�PHGL\DVWLQLWLV¶WLU��0HGL\DVWLQLWLV�
LGGLDOÕ�LQIHNVL\RQODUGÕU��WHGDYLVLQGH��DQWLEL\RWLNOer yetersiz kalabilir, servikal veya torasik 
GUHQDM�JHUHNHELOLU��/LWHUDW�UGH��GUHQDMÕQ�ELOH�\HWHUVL]�NDOGÕ÷Õ�YH�WUDNHDWRPL�JHUHNOL�RODQ�
RGRQWRMHQLN� ELU� PHGL\DVWLQLWLV� UDSRUX� YDUGÕU� YH� HQGRGRQWLN� WHGDYL� VRQUDVÕQGD� JHOLúHQ�
PHQHQMLW�UDSRUODUÕ�YDUGÕU� 
 
 0ø.52%ø<2/2-ø.�3(563(.7ø)7(1�.g.�.$1$/,�7('$9ø6ø� 
 3HULDSHNV�� NHQGL� KDOLQH� EÕUDNÕOÕUVD� L\LOHúPH\H� PH÷LOOLGLU�� 2UDGD�� KDVDUÕ�
RQDUDELOHFHN� NDELOL\HWWH� SURIHV\RQHO� ELU� LPP�Q� VDYXQPD� YDUGÕU�� 3HULDSLNDO� GRNXODUD�
\DSÕODELOHFHN�HQ�E�\�N� L\LOLN�RUD\D�GRNXQPDPDNWÕU��3HULDSHNVL� WHGDYL�HWPHN�DPDFÕ\OD�
IRUDPHQ� DSLNDOHGHQ� LODF� WDúÕUÕOPDVÕ� \HULQH�� LQIHNWH� N|N� NDQDO�ODU�ÕQÕQ� EL\RPHNDQLN�
SUHSDUDV\RQXQ� \DSÕOPDVÕ� GR÷UX�� \HWHUOL� YH� \HJDQH�\DNODúÕPGÕU�� øQIHNWH� N|N� NDQDOÕQÕQ�
HNRORMLVLQL�ÕVODK�HWPHN��SHULDSLNDO�L\LOHúPH�LoLQ�\HWHUOLGLU.  
 0LNUREL\RORMLN� SHUVSHNWLIWHQ� EDNÕOGÕ÷ÕQGD�� N|N� NDQDOÕ� LQIHNVL\RQX�� DVOÕQGD�� N|N�
NDQDO�ODU�ÕQÕQ�IHQD�NRúXOODUÕ�WDUDIÕQGDQ�GDYHW�HGLOHQ�DQDHURS�EDNWHULOHULQ�VHEHS�ROGX÷X�
ELU� LQIHNVL\RQGXU�� øQIHNVL\RQ�N|N�GÕúÕQGD�ROVD�ELOH�ND\QD÷Õ�N|N�NDQDOÕQÕQ� LoHULVLGLU. Bu 
QRNWDQÕQ� GLúKHNLPL� WDUDIÕQGDQ� L\LFH� D\ÕUWHGLOPHVL� |QHPOLGLU�� %X� VHEHSOH� KHU� W�UO��
SHULDSLNDO�IHODNHWLQ�WHGDYLVLQLQ�KHGHIL�LQIHNWH�N|N�NDQDOODUÕQÕQ�ER]XODQ�HNRORMLVLQLQ�LDGH�
HGLOPHVL� ROPDOÕGÕU�� 3HN� D]� SHULDSLNDO� OH]\RQXQ� VHEHEL� HNVWUDUDGLN�OHUGLU�� %X� Wip 
LQIHNVL\RQODU� VRUXQOX� GLúLQ� oHNLPLQGHQ� VRQUD� HNVDUEH� ROPD\D� PH\LOOLGLU� YH� DOYHROLW�
JHOLúWLUHUHN� ELU� V�UH� GDKD� GHYDP� HGHELOLUOHU�� %|\OH� OH]\RQODUGDQ� JHQHOOLNOH�
HNVWUDUDGLN�OHU�\HUOHúLPOL�Actinomyces, Propionibacterium, Enterobacter, Enterococcus 
gibi bakteriler sorumludurlar. 
 0LNUREL\RORMLN� SHUVSHNWLIWHQ� EDNÕOGÕ÷ÕQGD� |QHPOL� RODELOHFHN� ELU� EDúND�QRNWD� LVH�
N|N�NDQDOÕ�WHGDYLVLQLQ�DVOÕQGD�PLNURSODUD�NDUúÕ�\DSÕODQ�ELU�P�FDGHOH�GH÷LO��PLNURSODUÕQ�
\DúDPDODUÕQÕ� VD÷OD\DQ� HNRORMLQLQ� RUWDGDQ� NDOGÕUÕOGÕ÷Õ� ELU� UHKDELOLWDV\RQ� ROPDVÕ�
JHUHNWL÷LGLU��øQIHNWH�N|N�NDQDOÕQGDNL�EDNWHULOHULQ�RUWDGDQ�NDOGÕUÕODELOPHVL�LoLQ�DQWLPLNURELN�
NLP\DVDO� PDGGHOHUGHQ� ID\GDODQPDN� SDVLI� YH� JHoLFL� ELU� o|]�PG�U�� .DQDOODUÕ�
JHQLúOHWLOPLú�� NDQDO� GXYDUODUÕ� G�]OHúWLULOPLú�� LQIHNWH� YH� QHNURWLN� GRNX� Eakiyeleri 
X]DNODúWÕUÕOPÕú�� SURWHLQ� DUWLIDNWODU� WHPL]OHQPLú� �YH\D� ILNVH� HGLOPLú�� LVH� N|N� NDQDO�
VLVWHPLQGH��EDNWHULOHULQ�\HUOHúPHOHULQL�JHUHNWLUHQ�HNRORMLN�IDNW|UOHU�\RN�HGLOPLú�GHPHNWLU��
Böyle bir kök kanal sistemine antibiyotikli patlar veya antiseptikli meçler koymaya gerek 
\RNWXU�� 'LúKHNLPL� GR÷UX� KHGHIH� \|QOHQPHOL�� ]RUXQOX� ROPDGÕNoD�� DQWLEL\RWLNOHU��
prostoglandin sentezini inhibe eden nonsteroid anti inflamatuvar ilaçlar veya kortizol gibi 
LPP�Q�FHYDEÕ�EDVNÕOD\DQ�LODoODUÕ�NXOODQPDPDOÕGÕU� 
 1DGLUHQ� EDúDUÕVÕ]� RODQ� N|N� NDQDO� WHGDYLOHULQGHQ� HNVWUDUDGLN�OHU� \HUOHúHQ�
bakteriler ve kusurlu preparasyonlar sorumludur. $\GÕQ��E|\OH�LQDWoÕ�LQIHNVL\RQX�RODQ����
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KDVWDQÕQ� ��� LQIHNWH� GLúOHULQLQ� N|N� NDQDOODUÕ� LoHULVLQH� J�P�ú� L\RQ� HPLV\RQX� \DSDQ�ELU�
HOHNWURW�\HUOHúWLUHUHN�GHQWLQ�NDQDOFÕNODUÕQÕ������PP�GHULQOLNWH�J�P�ú� LOH� WÕNDPÕú�YH����
YDNDGD�GH]HQIHNVL\RQXQ�JHUoHNOHúWL÷LQL�J|VWHUPLúWLU��.|N�NDQDOÕ�GROGXUXOPDGDQ�|QFH�
glutaraldehit gibi protein fiksatörlerini kanal içerisine uygulamak ve dentin proteinlerini 
JHUL� G|Q�ú�PV�]� RODUDN� ED÷ODPDN� GD� HNRORMLN� ELU� P�GDKDOHGLU�� ('7$� EX� DPDoOD�
NXOODQÕOÕU� 
 .DSDOÕ� SXOSDVÕ� RODQ� N|N� NDQDOÕ� LQIHNVL\RQODUÕQGD� �o�QF�� ID]D� JHOLQGL÷LQGH�
bakteri-bakteri ve bakteri-NRQDN� LOLúNLOHUL� WDP� DQODPÕ\OD� WHúHNN�O� HWPLú� YH� DUDODUÕQGD�
NDOÕFÕ�GHQJH\L�NXUPXú�ROXU��%DNWHULOHU�ELUELUOHUL�LOH�HWNLOHúPHN�VXUHWL�LOH�RUDQODUÕQÕ�YH�KDWWD�
VD\ÕODUÕQÕ� VDELW� WXWDUODU�� %DNWHUL-bakteri ve bakteri-NRQDN� DUDVÕQGD� GLQDPLN� YH� QDULQ�
GHQJHOHU�ROXúXU��.|N�NDQDOÕQÕQ�EL\RPHNDQLN�SUHSDUDV\RQX�VHDQVODU�ER\X�V�UG�U�O�UVH��
bir sonraki sHDQVWD�EDNWHULOHU�RNVLMHQ� WROHUDQVÕ�ND]DQDUDN�� WHGDYL\H�GLUHQHQ� IHQRWLSOHU�
JHOLúWLUHELOLUOHU�� 8]DWÕODQ� WHGDYLOHUGH� ELOKDVVD� Propionibacterium, Prevotella ve 
VWUHSWRNRNODU��\HQL�NRúXOODUD�GDKD�NROD\�DGDSWH�ROXUODU�YH�WHGDYL\H�X]XQ�V�UH�GLUHQLUOHU��
Halbuki iQIHNWH�N|N�NDQDOÕQGDNL�EDNWHULOHU�NDQDOÕQ�LON�DoÕOGÕ÷Õ�VDDWOHUGH�IHYNDODGH�QDULQGLU�
ve kolay incinebilir bir dönemdedir. 'LúKHNLPL��N|N�NDQDOÕ� WHGDYLVL�\DSDUNHQ�EX� IÕUVDWÕ�
NDoÕUPDPDOÕGÕU�� %X� QDULQ� HNRORML\L�� HQ� ]D\ÕI� ROGX÷X� LON� VHDQVWD� YH� ELU� WHN� GHIDGD�
taPDPHQ�RUWDGDQ�NDOGÕUPDOÕGÕU��0HYFXW�EDNWHULOHULQ�GDKD�GLUHQoOL�KDOH�JHOHELOPHOHUL�LoLQ�
RQODUD� JHUHNOL� V�UH\L� YHUPHPHOLGLU�� 6HDQV� VD\ÕVÕQÕQ� YH� VHDQVODU� DUDVÕ� V�UHQLQ�
JHUH÷LQGHQ�ID]OD�X]DWÕOPDPDVÕ�JHUHNLU��%X�G�ú�QFH�WHN�VHDQVWD�N|N�NDQDOÕ�WHGDYLVLQH�
cesaret verir. 
 3HULDSLNDO�GRNXODUD�VÕ]GÕ÷ÕQGD�WDKULú�HWPH\HQ�YH\D�HQ�D]�WDKULú�HGHQ�DQWLVHSWLN�
madde CaOH tir. Fenol, krezoform, poliantibiyotik patlar, iyodoform, klorheksidin, 
krezatin, fenil merkürik borat, timol, eter, asit fenik veya türevleri gibi kök kanaOÕ�
DQWLVHSWLNOHULQ�PRGHUQ�HQGRGRQWLGH�NXOODQÕPODUÕ�VRQD�HUPLú�YH\D�ROGXNoD�NÕVÕWODQPÕúWÕU��
Zaten asit fenik, kök kanal patojeni olmayan Staphylococcus epidermidis’in üremesini 
engellerken, kritik bir konsantrasyonda (840 �J�PO��X\JXODQGÕ÷ÕQGD�N|N�NDQDO�SDWojeni 
olan Prevotella intermedia ve Capnocytophaga ochracea’QÕQ��UHPHVLQL�DUWÕUPDNWDGÕU��
�%X�VHEHSOH�3($�EHVL\HULQH���J�O�IHQRO�LODYH�HGLOLU���'LúKHNLPL�WDUDIÕQGDQ�N|N�NDQDOÕQD�
uygulanan alkoller, alkolik fermentasyon yapabilen  bakteriler (Propionibacterium, 
Capnocytophaga ve Camphylobacter�� LoLQ�ELU�EHVOHQPH�ND\QD÷Õ�ROXúWXUDELOHFH÷LQGHQ�
WHUNHGLOPHOLGLU�� 'DLPD� KDWÕUODQPDOÕGÕUNL� N|N� NDQDOÕQD� X\JXODQDQ� KHU� NLP\DVDO� PDGGH�
SHULDSLNDO� GRNXODUD� \D\ÕODFDNWÕU�� /|O� NDQDOÕQD� X\JXODQDQ� ELU� DQWLVHSWLN� PDGGHQLQ� QH�
kadaUÕQÕQ� SHULDSLNDO� GRNXODUD� oÕNWÕ÷Õ Poiseuille formülü ile belirlenir: V=��3�U4 / 8.L.n. 
(%XUDGD� U�� IRUDPHQ� DSLNDOHQLQ� oDSÕ� �P��� Q�� LODFÕQ� YLVNR]LWHVL� �3D�6��� 3�� RUWDP� EDVÕQFÕ� �DWP��� /�� N|N�
NDQDOÕQÕQ�X]XQOX÷X�X]XQOX÷X��P��RODUDN�DOÕQGÕ÷ÕQGD��9��VÕ]DQ�NLP\DVDl maddenin volumunu m3/s olarak 
verir). 
 $FDED�D\QÕ�D÷Õ]GD�\HU�DODQ� LNL� IDUNOÕ�GLúH�DLW� N|N�NDQDOÕ� LQIHNVL\RQXQGD�GDLPD�
D\QÕ�EDNWHULOHU�PL�EXOXQXU"�*HUoHNWHQ�GH�D\QÕ�D÷Õ]ÕQ�LoHULVLQGH�LVH��SXOSD�RGDODUÕ�NDSDOÕ�
LVH�YH�LQIHNVL\RQ�ELU�\ÕOGDQ�\DúOÕ�LVH�PXKWHPHOHQ�NRQD÷D�|]J�O�VHEHSOHUOH��KHU�LNL�GLúLQ�
GH� LQIHNWH� N|N� NDQDOODUÕQGD� ELUELUOHULQH� GLNNDW� oHNHFHN� NDGDU� \DNÕQ� EDNWHULOHU� WHVSLW�
HGLOPLúWLU��$\QÕ�D÷Õ]ÕQ� LoHULVLQGH� LQIHNWH�N|N�NDQDOODUÕ�D\QÕ�YH\D�KLo�GH÷LOVH�ELUELUOHULQH�
EHQ]HU�HNRORMLN�GHWHUPLQDQWODUÕ�SD\ODúÕUODU��2�KDOGH��GLúKHNLPL��D\QÕ�KDVWDQÕQ�D÷Õ]ÕQGD��
D\QÕ�VHDQVWD��ELULVL�LQIHNWH�GL÷HUL�VWHULO�RODQ�LNL�D\UÕ�GLúH�N|N�NDQDOÕ�WHGDYLVL�\DSÕ\RUVD��EX�
GXUXPGD�� D\QÕ� NDQDO� DOHWOHULQL� KHU� LNL� GLúH� GH� NXOODQPDPDOÕGÕU�� (÷HU� LQIHNWH� NDQDOD�
sokulan bir kanal aletL��VWHULO�RODQ�GLúLQ�N|N�NDQDOÕQD�GD�NXOODQÕOÕUVD�GLúKHNLPL�LVWHPHGHQ�
GL÷HU�GLúL�GH�NRQWDPLQH�HGHELOLU�� 
 %LU�KDVWDQÕQ� LQIHNWH�ELU�GLúLQLQ�N|N�NDQDOÕQGDQ�DOÕQDQ�ELU�EDNWHUL��R�KDVWDQÕQ�ELU�
EDúND�GLúLQGH� LQIHNVL\RQ� EDúODWDELOHFHN� HQ� X\JXQ�EDNWHULGLU��%|\OH�GXUXPODUGD��H÷HU�
NOLQLNWH�\HWHUOL�VD\ÕGD�N|N�NDQDO�DOHWL�VHWL�EXOXQPX\RU�LVH��LON|QFH�N|N�NDQDOÕ�VWHULO�RODQ�



 129 

GLúLQ�N|N�NDQDO�GROJXVXQX� WDPDPHQ�ELWLULOPHOL��YH\D�KLo�GH÷LOVH�NDQDO�GROJXVX�\DSÕOÕS�
NDQDO� D÷Õ]ODUÕ� WDPDPHQ� WÕNDQGÕNWDQ� VRQUD� LQIHNWH� GLúLQ� N|N� NDnal preparasyonuna 
EDúODQPDOÕGÕU� 
 &HYDSODQPDVÕ� JHUHNHQ� ELU� EDúND� VRUX� LVH�� D\QÕ� GLúLQ� WHNUDUOD\DQ� N|N� NDQDOÕ�
LQIHNVL\RQODUÕQGD�GDLPD�D\QÕ� EDNWHULOHULQ�PL� \HU�DOGÕ÷ÕGÕU��3XOSD�RGDVÕ� NDSDOÕ� RODQ� YH�
NURQLN�SHULDSLNDO�LQIHNVL\RQX�RODQ�ELU�GLú��KHNLP�P�GDKDOHVi görmedikçe, alevlenen her 
LQIHNVL\RQ�DWD÷ÕQGDQ�JHQHOOLNOH�D\QÕ�YH\D�\DNÕQ�EDNWHUL�OHU��VRUXPOXGXU��$QFDN��LNL�DNXW�
LQIHNVL\RQ� DWD÷Õ� DUDVÕQGD� KHNLP� P�GDKDOHVL� J|UP�ú�� N|N� NDQDOODUÕ� DoÕOPÕú��
JHQLúOHWLOPLú��\ÕNDQPÕú�YH�GROGXUXOPXú�LVH�N|N�NDQDOÕQÕQ�HNRORMLVL�WDPDPHQ�GH÷LúHFH÷L�
LoLQ�� EX�GXUXPGD�\HQL� LQIHNVL\RQGDQ�KDQJL� EDNWHUL�OHU�LQ� VRUXPOX�ROGX÷XQX�NHVWLUPHN�
]RUGXU��3XOSDVÕ�X]XQ�V�UHGHQ�EHUL�D÷Õ]�RUWDPÕQD�DoÕN�RODQ�YH\D�ILVW�O��EXOXQDQ�GLúOHULQ�
LQIHNVL\RQODUÕQGD��IDN�OWDWLIOHU�IORUD\D�GDKD�EDVNÕQ�RODELOLU� 
 Tek bir bakteri ile meydana gelen periapikal infeksiyonlar daha az semptomu 
RODQ� YH� NROD\� WHGDYL� HGLOHELOHQ� OH]\RQODUGÕU�� SROLPLNUREL\DO� LQIHNVL\RQODUÕQ� KHP�
VHPSWRPODUÕ�VHUW�ROPDNWD�YH�KHP�GH�WHGDYL\H�GLUHQHELOPHNWHGLU� 
 .|N�NDQDOÕ�GROGXUXOPDGDQ�|QFH�NDQDOODU�VWHULO�PL�ROPDOÕGÕU"�Ana kanal ve 
GHQWLQ�NDQDOFÕNODUÕ� LoHULVLQGHNL�EDNWHUL�GHSR]LWOHUL� UHLQIHNVL\RQODUD�VHEHS�ROXU�PX"�%X��
VÕN�VRUXOPXú�DPD�WDWPLQ�HGLFL�FHYDS�YHULOHPH\HQ�ELU�VRUXGXU��3R]LWLI�YH�QHJDWLI�N�OW�U�
HOGH� HGLOHUHN� GROGXUXODQ� NDQDOODUGDNL� EDúDUÕ� RUDQODUÕ� LOH� LOJLOL� oRN� VD\ÕGD� oDOÕúPD�
\D\ÕQODQPÕúWÕU�� %X� oDOÕúPDODUÕQ� VRQXoODU� oHOLúNLOLGLU�� 1HJDWLI� N�OW�U� HOGH� HGLOPHVLQGHQ�
VRQUD� GROGXUXODQ� GLúOHUGH� EDúDUÕ� RUDQÕQÕQ� GDKD� \�NVHN� ROGX÷XQX� ELOGLUHQ� oDOÕúPDODU�
EXOXQGX÷X�JLEL�SR]LWLI�YH�QHJDWLI�N�OW�U�HOGH�HGLOGLNWHQ�VRQUD�GROGXUXODQ�GLúOHULQ�EDúDUÕ�
RUDQODUÕ�DUDVÕQGD�ELU�IDUNOÕOÕN�EXOXQDPD\DQ�oDOÕúPDODU�GD�YDUGÕU��*|]GHQ�NDoÕUÕOPDPDVÕ�
gereken önemli bir nokta ise, bakteri olmadan da periapikal inflamasyon (infeksiyon 
GH÷LO��EXOXQDELOHFH÷LGLU�����SHULDSLNal lezyonun sadece 3 tanesinde üreme kaydedilen 
UDSRUODU�YDUGÕU� 
 +HU� QH� NDGDU�� GROJXGDQ� |QFH� N|N� NDQDOÕQGD� EDNWHUL� EXOXQPDVÕ� YH\D�
EXOXQPDPDVÕ�� WHGDYLQLQ�DNLEHWLQL� EHOLUJLQ�ELU� úHNLOGH�GH÷LúWLUPL\RUVDGD��NRQWDPLQH�ELU�
kanala dolgu yapmak tedirgin edicidir.�%DNWHULVL]�NDQDOD�\DSÕODQ�GROJXODU�KHP�KHNLP�YH�
KHP�GH�KDVWD�LoLQ�J�YHQ�WHONLQ�HGLFLGLU��%X�VHEHSOH��DUDODUÕQGD�ELU�IDUN�ROPD\DELOHFH÷L�
ELOLQVHGH� N|N� NDQDOÕ� WHGDYLVLQGH� VWHULO� oDOÕúPD\D�� NDQDO�ODU�Õ� GH]HQIHNWH� HWPH\H��
mikrobiyolojik disipline riayet etmeye azami itina gösterilmelidir.  
 %LU� oDOÕúPDGD�� ��� WDQH� oHNLOPLú� �VW� NDQLQ� GLúLQL� RWRNODYGD� VWHULOL]H� HGLOLS��
ODERUDWXDU� úDUWODUÕQGD� KHSVLQH� N|N� NDQDOÕ� WHGDYLVL� YH� GROJXODUÕ� VWHULO� NRúXOODUGD�
\DSÕOPÕúWÕU��'DKD�VRQUD�GLúOHULQ�N|NOHUL� VWHULO� NDODFDN�úHNLOGH�VDGHFH�NXURQODUÕ�EDNWHUL�
V�VSDQVL\RQXQD� EDWÕUÕOPÕúWÕU�� ��� J�Q� VRQUD� ��� WDQH� GLúLQ� IRUDPHQ� DSLNDOHVLQGHQ�
EDNWHULOHULQ� VÕ]GÕ÷Õ� WHVSLW� HGLOPLúWLU�� 6Õ]ÕQWÕ� GHELVL� ��� �O�J�Q� RODUDN� EXOXQPXúWXU�� %X�
WHVSLW��GLúKHNLPL�QH�NDGDU�LGHDO�oDOÕúÕUVD�oDOÕúVÕQ��HQ�P�NHPPHO teknikleri kullansa bile, 
N|N� NDQDOÕ� WHGDYLVLQL� WDNLEHQ�� ELU� J�QGH� ��� �O� VÕYÕQÕQ� SHULDSHNVH� JLUPHVLQL�
HQJHOOH\HPH\HFH÷LQL�G�ú�QG�U�U��%X�oDOÕúPD\D�J|UH��EDVLW�ELU�KHVDSOD�YH� L\LPVHU�ELU�
ihtimal ile, (tükürükte 108�&)8�EXOXQGX÷XQD�J|UH����VDDWWH�\DNODúÕN��00 tane bakteri 
K�FUHVL�N|N�NDQDOÕ�\ROX\OD�SHULDSLNDO�GRNXODUD�VÕ]DELOL\RU�GHPHNWLU��$\QÕ�GHQH\GH�ER\D�
VRO�V\RQX�NXOODQÕOGÕ÷ÕQGD�VÕ]ÕQWÕ�WUDIL÷L�GDKD�ID]OD�EXOXQPXúWXU� 
 Peki o halde ne olacak "� 0DGHPNL� N|N� NDQDOÕQD� EDNWHULOHU� GROJXGDQ� |QFH�
bulunabiliyor vH\D�KHU�GROJXGDQ�VRQUD�N|N�NDQDOÕQD�VÕ]DELOL\RUODU��R�KDOGH�EX�EDNWHULOHU�
QHGHQ�LQIHNVL\RQD�VHEHS�ROPDPDNWDGÕU"�%X��KDNOÕ�ELU�VRUXGXU��%DNWHULOHULQ�LQIHNVL\RQD�
VHEHS� RODELOPHOHUL� LoLQ� LON� NRúXO�� NRQDN� GRNX\D� WXWXQDELOPHOHULGLU�� .RQDN� GRNX\D�
WXWXQDPÕ\RUVD�EDNWHUL�NRQWDPLQDV\RQX�KHU�]DPDQ�LQIHNVL\RQ�LOH�VRQXoODQPDPDNWDGÕU��
.|N� NDQDOÕ� WHGDYLVLQGHQ� VRQUD� NDQDO� LoHULVLQH� VÕ]DQ� EDNWHULOHU� GHQWLQ� GXYDUODUÕQD�
WXWXQDPD]ODU� YH� EXUDGD� NRORQL]H� RODPD]ODU�� $\UÕFD� NXUDOODUD� X\XODUDN� \DSÕOPÕú� N|N�
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NDQDOÕ� WHGDYLOHULQGHQ� VRQUD� N|N� NDQDOÕ� LoHULVLQH� VÕ]DQ� EDNWHULOHU� EXUDGD� EHVOHQPH�
LKWL\DoODUÕQÕ�GD�NDUúÕOD\DPD]ODU��oR÷DODPD]ODU�YH�GROD\ÕVÕ\OD�KDVWDOÕN�\DSDPD]ODU��7HN�
EDúÕQD� L\L� ELU� EL\RPHNDQLN� SUHSDUDV\RQ� ELOH� N|N� NDQDOÕ� SDWRMHQOHULQLQ� GHQWLQH�
kolonizasyonunu engeller. Bu durum� N|N� NDQDOÕ� WHGDYLVLQLQ� QHGHQ� DQWLPLNURELN� GHJLO�
HNRORMLN�ELU�VDYDV�ROPDVÕ�JHUHNWL÷LQL�DoÕNODU�QLWHOLNWHGLU� 
 .URQLN� LQIHNVL\RQODUGD� WHGDYLGHQ� VRQUD� ELU� ILVW�O�Q� NDSDQPDVÕ�� O�NVH� RODQ� ELU�
GLúLQ�WHGDYL�VRQUDVÕ�VDELWOHúPHVL�L\LOHúPHQLQ�EHOLUWLOHULGLU��6HPSWRPODUÕQ�RUWDGDQ�NDONWÕ÷Õ�
GLúOHUGH� SR]LWLI� N�OW�U� HOGH� HGLOPHVLQH� UD÷PHQ�NDQDO� GROJXVX�\DSÕOPDVÕ� FLGGL� ELU� KDWD�
GH÷LOGLU�� 3HUN�V\RQGD� GHYDPOÕ� YH� DúÕUÕ� ELU� GX\DUOÕOÕN� SHULDSLNDO� LQIHNVL\RQXQ�HQ� VDGÕN�
QHOLUWLVLGLU�� %X� GXUXPGDNL� ELU� GLúWHQ� QHJDWLI� N�OW�U� HOGH� HGLOPHVLQH� UD÷PHQ�
GROGXUXOPDPDOÕGÕU� 

(1'2'217ø'(�6ø67(0ø.�$17ø%ø<27ø.�.8//$1,0,� 
%|\OH�ELU�HQGLNDV\RQ�\RN�JLELGLU��6DGHFH�DNXW�SHULDSLNDO�DSVHQLQ�LOHUOHPH�KÕ]ÕQÕ�

NHVPHN�YH\D�VLVWHPLN�\D\ÕOPDVÕQD�HQJHO�ROPDN�DPDFÕ�LOH�LQIHNVL\RQXQ�VÕQÕUOÕ�ELU�]DPDQ�
diliminde� VLVWHPLN� DQWLEL\RWLN� HQGLNDV\RQX� EXOXQDELOLU�� 9H\D� SURILODNWLN� DPDoOÕ� RODUDN�
antibiyotikler uygulanabilir. 

(QGRGRQWLN� LQIHNVL\RQODUGD� DQWLEL\RWLN� WHGDYLVLQH� NDUDU� YHULOGL÷LQGH�� SDWRMHQ�
PLNURRUJDQL]PDQÕQ� WHVSLWL� YH� DQWLEL\RWLN� GX\DUOÕOÕN� WHVWOHUL� \DSÕOPDVÕ� HVDVWÕU�� %X�
\DSÕODPÕ\RUVD�� EXUDGD� RNX\XFX\X� WDWPLQ� HGHFHN� ELU� DQWLEL\RWLN� LVPL� WHODIX]� HWPHN�
]RUGXU�� GR÷UX� GD� GH÷LOGLU�� d�QN��� ELU� N|N� NDQDOÕ� LQIHNVL\RQXQGD� DVÕO� SDWRMHQ�
PLNURRUJDQL]PDQÕQ�KDQJL�DQWLEL\RWLN�LOH�HOLPLQH�RODFD÷Õ��EDNWHULQLQ�FLQVLQH��LQIHNWH�GLúLQ��
KDVWDQÕQ�YH�LLQIHNVL\RQXQ�|]HOOLNOHULQH�JD\HW�VÕNÕ�úHNLOGH�HQGHNVOLGLU��$\UÕFD��ELU�EDNWHUL�
�]HULQH� HWNLOL� ELU� DQWLEL\RWLN� IDUNOÕ� ELU� ]DPDQGD� D\QÕ� EDNWHUL\H� HWNLVL]� RODELOLU�� %XQD�
UD÷PHQ�LVWDWLVWLNVHO�RODUDN�N|N�NDQDOÕ�SDWRMHQOHUL��]HULQH�HWNLOL�ELU�DQWLEL\RWLN�DUDQÕ\RUVD��
|QFHOLN� VÕUDVÕQD� J|UH�� FOLQGDP\FLQ�� DPR[LFLOOLQ�FODYXQDWH�� PHWURQLGD]RO�� SHQLFLOOLQ��
GR[\F\FOLQH��HULWKURP\FLQ�WHUFLK�HGLOHELOLU��.|N�NDQDOÕQGDNL�EDNWHULOHULQ�SHQLFLOOLQ�LOH�GDKD�
NROD\�LQKLEH�RODELOHFH÷L�ELOLQGL÷L�KDOGH�SHQLFLOOLQ¶LQ�ELULQFL�WHUFLK�ROPD\ÕúÕQÕQ�VHEHEL�N|N�
NDQDOÕ�SDWRMHQOHULQLQ�QHUHGH\VH�WDPDPÕQÕQ��-ODNWDPD]��UHWL\RU�ROPDODUÕGÕU��.LQRORQODU��
lincomycin, trimetoprim+sulphametaxazole, spiramycin, trioleondamycin, carbenicillin, 
aminoglikozitler (streptomycin, gentamycin�� NDQDP\FLQ� YV���� N|N� NDQDOÕ� SDWRMHQOHUL�
�]HULQH� D]� HWNLOL� YH\D� HWNLVL]GLU�� %XQODU� LVWDWLVWLN� ELOJLOHULGLU�� <HJDQH� ED÷OD\ÕFÕ� ELOJL� R�
LQIHNVL\RQGDQ� L]ROH� HGLOHQ� SDWRMHQ� PLNURRUJDQL]PDÕQ� DQWLEL\RWLN� GX\DUOÕOÕN� WHVW�
VRQXoODUÕGÕU� 

$\UÕFD�GL÷HU� OLWHUDW�U�ELOJLOHUL�J|VWHUPHNWHGLUNL�� ���� WDQH� LQIHNWH�N|N�NDQDOÕQGDQ�
üretilen 73 tane endodontik patojen mikroorganizma Amoxicillin + clavulanic acid 'e 
GX\DUOÕGÕU��Eikenella corrodens
LQ�����
��DPR[LFLOOLQ
H�����
VL� WHWUDF\FOLQH
H�GX\DUOÕGÕU��
Prevotella intermedia
QÕQ��68'i, Prevotella nigrescens
LQ����
VL�DPR[LFLOOLQ
H�GX\DUOÕGÕU��
P. intermedia'nin %79'u ve P. nigrescens
LQ����
VL�WHWUDF\FOLQH
H�GX\DUOÕGÕU�����WDQH�P. 
gingivalis� VXúXQXQXQ� \DUÕGDQ� ID]ODVÕ� D]LWURPLVLQH� GX\DUOÕGÕU�� $\UÕFD� HQGRGRQWLN�
lezyonlarda ciprofloxacLQ�� PHWURQLGD]ROH� YH� FHIDFORU� NRPELQDV\RQXQXQ� HWNLOL� ROGX÷X�
UDSRU� HGLOPHNWHGLU�� )DNDW� SHNoRN� \D]DU� N|N� NDQDOÕQGD� ß-lactamase yapabilen 
EDNWHULOHULQ� EDVNÕQ� ROGX÷X� J|U�ú�QGH� ELUOHúPHNWHGLU�� %X� QHGHQOH�� N|N� NDQDOÕ�
LQIHNVL\RQODUÕQGD�ß-lactamase inhibitörü ilaçlar daha etkin olabilmektedirler.   
 
 (1'2'217ø'(�.257ø=2/�9(�16$,'�.8//$1,0, 

0HPHOL� K�FUHOHUL� ]DUDU� J|UG�÷�QGH� WDPLU� HGLOHELOPHVL� LoLQ� Q|WURILOOHULQ� YH�
PDNURIDMODUÕQ� VLWRSOD]PLN� PHPEUDQÕQGDQ� DUDúLGRQLN� DVLW� �UHWLOLU�%LOLQGL÷L� �]HUH� EX�
PDGGH� DVOÕQGD� NHQGLVinden sonra gelecek bir çok inflamasyon mediyatörünün 
NXUV|U�G�U�<DQL�EXOXQGX÷X�\HUGH�EX�úHNOL\OH�NDOPD]� 
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Nötrofillerin yüzeyinde bulunan fosfolipaz-$� LVLPOL� HQ]LP� WDUDIÕQGDQ� VDQL\HOHU�
LoHULVLQGH�RNVLWOHQHUHN���IDUNOÕ�WDPLU�YH�GHVWHN�PDGGHVLQH�G|Q�úW�UHELOir. 

1) Siklooksijenaz yolu ile oksitlenirse prostoglandinler meydana gelir, 
2) Lipooksijenaz yolu ile oksitlenirse lökotrienler meydana gelir, 
���$\UÕFD�EX�DUDGD�WURPERNVDQ�GD�VHQWH]�HGLOLU� 
%X� PDGGHOHULQ� KHSVL� DJUÕ� YHULU�|GHP� \DSDU�� DPD� GRNX\X� WDPLU� HGHUOHU�� � øúWH�

kortizol,fofolipaz-$
\Õ�EORNH�HWPHN�VXUHWL\OH�EX�WDPLU�PHNDQL]PDVÕQÕ�HQ��VW�VHYL\HVLQGH�
NÕUDU�� )RVIROLSD]-$� EORNH� ROXQFD� DUDúLGRQLN� DVLW� WDPLU� LoLQ� JHUHNOL� RODQ�PHGL\DW|UOHUH�
G|Q�úHPH]�$JUÕ�YH�|GHPGHQ�VRUXPOX�RODQ�QHSURVWRJODQGLQ�YH�QH�GH�O|NRWUHin sentez 
HGLOLU�.RUWL]RO�D\UÕFD�,/-1'i de bloke eder ve periapikal dokulardaki fagosiama savunma 
YH� WDPLUGH� \RNWXU���D]DOPÕúWÕU��LQIHNVL\RQ� EXOXQDQ� GRNX\D� NRUWL]RO� X\JXODQGÕ÷ÕQGD�
inflamasyon sessiz bir gürültü haline gelir.Doku,büyük ölçüde bakterilere teslim olmaya 
KD]ÕU�GHPHNWLU� 

.|N� NDQDOÕ� GROJX� PDGGHOHULQLQ� ELUoRJXQXQ� �/HGHUPL[�� 6SDG�� (QGRPHWKD]RQH�
YV���\DSÕVÕQD��UHWLFL�ILUPDODU�WDUDIÕQGDQ�NRUWL]RO��'H[DPHWKDVRQH-Na) ilave edilmektedir. 
%XQODU��UHWLFL�ILUPDQÕQ�X]XQ�YDGHGH�WLFDUL�GLúKHNLPLQLQ�NÕVD�YDGHGH�NOLQLN�EDúDUÕVÕQD�\RO�
DFDU�DPD�GLúLQ�VD÷OÕ÷ÕQÕ�LSRWHN�HGHU��.RUWL]RO�LoHUHQ�NXDIDM�SUHSDUDWODUÕ�GD�YDUGÕU� 

Non-VWHURLG� DQWLOQIODPDWXYDU� LODoODU�16$,'��GRNXGDNL� D÷UÕQÕQ� ND\QDJÕ� RODQ�
prostoglandinlerin sentezini siklo oksijenaz yolunda durdurur.Fakat siklooksijenaz yolu 
DoÕNWÕU�YH�O|NRWUHLQ�VHQWH]L�GHYDPHWPHNWHGLU� 
  

 ùHNLO������.RUWL]RO�YH�16,'¶LQ�HWNL�PHNDQL]DPDODUÕ 
'RNXGD� SURVWDJODQGLQ� \RNVD� DJUÕGD� ROPD]�$PD� EX� LODoODU� OLSRRNVLMHQD]� \ROXQD�
etkietmedikleri için dokuda lökotrein birikir. Hatta dokuda biriken lökotrein sistemik 
GRODúÕPD�VÕ]DUDN�EURQNNRVSD]P�Vebebi bile olabilir. Zaten bu sebeple (NSAID) ilaçlar 
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DVWÕP�YH�DNFL÷HU�KDVWDODUÕQD�YHULOPH]OHU�16$,'�JUXEX�DJUÕ�NHVLFL�LODo��1DSURNVHQB1D��
kullanlarda lökotrein birikmesi 2 sebeple olur. 
 ���'RNXGD�SURVWDJODQGLQ� VHQWH]�HGLOHPHGL÷L� LoLQ�PHYFXW�DUDúLGRQLN�DVit büyük 
|Oo�GH� O|NRWUHLQOHUH� G|Q�úPHN� ]RUXQGD� NDOÕU�o�QN�� SURVWRJODQGLQ� \ROX� NDSDOÕGÕU� YH�
G|Q�úH�ELOHFHJL�\HJDQH�PHGL\DW|U�EXGXU��\DQL�O|NRWULHQGLU�� 
 ���1RUPDO�NRúXOODU�EXOXQGXJXQGD�SURVWRJODQGLQ�VHQWH]OHQHELOGLJLQGH��GRNXGDNL�
prostaglandin seviyesi yüklHQLQFH�IRVIROLSD]�
ÕQ�VHQWH]LQL�GXUGXUPDN�VXUHWL�LOH�ELU�IHHG-
EDFN�PHNDQL]PDVÕ�YDUGÕU��Halbuki NSAID bulunan dokuda prostaglandin seviyesi hiç 
\�NVHOHPHGLJL�LoLQ�IRVIROLSD]
Õ�HQJHOOHPH�úDQVÕ�\RNWXU�%|\OHFH�DUDúLGRQLN�DVLW��UHWLPLQL�
durduracak bir feed-back�PHNDQL]PD�GD�\RNWXU�'ROD\ÕVÕ\OD� O|NRWUHLQ�X]XQ�V�UHOLGLU�YH�
\�NVHN�VHYL\HOHUH�XODúÕU�'DKD�ID]OD�DUDúLGRQLN�DVLW�YH�IRVIROLSD]�$�GDKD�ID]OD�O|NRWUHLQ�
demektir. 

=2(�YH\D�VLOLNRQ�HVDVOÕ�N|N�NDQDO�GROJX�PDddeleri kortizollü olanlara alternatifler. 
16$,'� JXUXEX� DQDOMH]LNOHULQ� LVH� GDKD� ID]OD� DOWHUQDWLIL� YDUGÕU�� .|N� NDQDO� GROJX�
PDGGHOHULQH�NRUWL]RO�LODYH�HGHQ�ILUPDODUÕQ�YH�EXQODUÕ�NXOODQDQ�GLú�KHNLPOHULQLQ�G�ú�QFHVL�
ú|\OHGLU�
NRUWL]RO� LODYH� HGLOL\RU� DPD� \DQÕQGa antimikrobiyal maddelerde bulunuyor, bu 
VHEHSOH� \DOQÕ]� LOWLKDS� PHGL\DW|UOHULQL� GHJLO�EHUDEHULQGH� N|N� NDQDOÕQGDNL� EDNWHULOHU� GH�
RUWDGDQ�NDOGÕUÕOGÕ÷Õ�LoLQ�J�YHQOLN�VDJODQDELOPHNWHGLU
GL\H�VDYXQPDNWDGÕUODU� 
 +DOEXNL� EL]� ELOL\RUX]NL�LQIHNWH� N|N� NDQDOÕQÕ� WDPDPHQ� VWHULOL]H� HGHFHN� YH� NDOÕFÕ�
RODUDN�EDNWHULOHUGHQ�WDPDPHQ�DUÕQGÕUDFDN�ELU�DQWLVHSWLN�\RNWXU� 
 �'Lú�KHNLPL�N|N�NDQDOÕQD�NRUWL]RO��SDW�NXOODQDFDJÕQGD�YH\D�KDVWDVÕQD�QRQVWHURLG�
antiinflematuvar analejezik vereceginde bu kimyasal maddelerin olumsuz immün 
etkLOHULQL� KDWÕUODPDOÕGÕU�� %HONLGH� 16$,'� LODoODUÕQ� \HJDQH� HQGLNDV\RQODUÕ� QRQLQIHNVL\|]�
SHULDSLNDO�LQIODPDV\RQODUGÕU� 
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