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$\GÕQ�0��$QDHURS�EDNWHULOHU�YH�DQDHUREL]P��(G��&HQJL]��0ÕVÕUOÕJLO��$\GÕQ��7ÕS�YH�GLú�KHNLPOL÷LQGH�
genel ve özel Mikrobiyoloji. Konu 62. Sa:569-�����*�QHú�\D\ÕQHYL��$QNDUD������� 

 
%DNWHULOHULQ� RNVLMHQ� NDUúÕVÕQGDNL� WXWXPODUÕ� JHQXV� VHYL\HVLQGH� |]J�OG�U�� %X�

WHNG�]H�GDYUDQÕúODUÕ�ELOH�EDNWHULOHUL�RNVLMHQ�LOLúNLOHULQH�J|UH�VÕQÕIODPD\Õ�P�PN�Q�NÕODU�� 
%$.7(5ø�2.6ø-(1�ø/øù.ø6ø�  
%D]Õ� EDNWHULOHU� QRQIHUPHQWDWLI yoldan enerji temin ederler. Bu suretle 1 mol 

glukozdan 38 ATP ����� NFDO� NLP\DVDO� �� ���� NFDO� ÕVÕ� HQHUMLVL�� elde ederler. Veya Kreb’s 
siklusu ile 15 ATP (15 kcal enerji) HOGH�HGHUOHU��%X�ROD\ODU�VÕUDVÕQGD�flavinler, sitokromlar 
YH� GHPLUOL� ELOHúLNOHUL� NXOODQÕOÕU�� 1$'� YH� 1$'+, NADH2’e yükseltgenir. Böyle 
EDNWHULOHULQ� VLWRSOD]PLN� PHPEUDQODUÕQGDNL� VRQ� HOHNWURQ� DOÕFÕVÕ� RNVLMHQGLU�� EXQODUD�
aerobik bakteriler denir.   

gWH\DQGDQ� GL÷HU� ELU� EDNWHUL� JUXEX� IHUPHQWDWLI� PHWDEROL]PD\D� VDKLSWLU� ��PRO�
glukozdan 2 ATP enerji�HOGH�HGHUOHU��0HPEUDQGDNL�VRQ�HOHNWURQ�DOÕFÕVÕ�QLWUDW��V�OIDW�
YH\D� EDúND� ELU� � LQRUJDQLN� D]RW� ELOHúL÷LGLU�� %D]HQ�� fumarate, CO2, siyanür, 
NDUERQPRQRNVLW�� SROLKLGULN� DONRO� YH\D� EDúND� ELU� RUJDQLN� ELOHúLN� VRQ� HOHNWURQ� DOÕFÕVÕ�
olabilir. Böyle bakteriler, hiç oNVLMHQ� JHUHNVLQPHGLNOHUL� JLEL�� RNVLMHQLQ� YDUOÕ÷Õ� EX�
bakteriler için engelleyicidir. Bu grup bakterilere anaerop bakteriler� DGÕ� YHULOLU��
Anaerobik bakterilerin üremeleri için gerekli olan atmosferin kompozisyonunu, üreme 
NRúXOODUÕQÕQ� HOGH� HGLOPHVLQL�� EHVL\Hrinde redüksiyon potansiyelinin temin, idame ve 
monitörize edilmesini, inkübasyon ve izolasyon prensiplerini konu alan mikrobiyolojik 
VLVWHPDWL÷H�anaerobizm�DGÕ�YHULOLU�� 

%D]Õ� DHURS� EDNWHULOHU� RNVLMHQVL]� RUWDPGD� KLo� �UH\HPH]OHU� YH\D� SHN� FÕOÕ]�
koloniler yaparlar. Bunlar zorunlu aerop� DGÕ� YHULOLU�� � Bacillus, Legionella, 
Pseudomonas genusunun üyeleri ve Mycobacterium tuberculosis bu guruba örnek 
WHúNLO� HGHUOHU�� 'L÷HU� ELU� JUXS� EDNWHUL� DVOÕQGD� DHURSWXU� DPD� ELU� DOWHUQDWLI�PHWDEROL]PD�
JHOLúWLULS� DQHURS� �UHPH\L� WHUcih ederler, bunlara fakültatif anaerop� DGÕ� YHULOLU��
Enterobakteriler ve bilinen daha pek çok bakteri ailesi fakültatif anaeroptur, bu 
EDNWHULOHULQ�KHP�IHUPHQWDWLI�YH�KHP�GH�QRQIHUPHQWDWLI�PHWDEROL]PDODUÕ�YDUGÕU��(÷HU�ELU�
EDNWHUL� DVOÕQGD� DQDHURS� ROGX÷X� KDOGH� DOWHUQDWLI� PHWDEROL]PDVÕQÕ� NXOODQDUDN� DHURS�
NRúXOODUGD��UH\HELOL\RUVD�fakültatif aerop�DGÕQÕ�DOÕU��Mikroaerofilik bakteriler ise, ancak 
%4-6 O2 'i tolere ederek üreyebilirler. Oda atmosferinde (%20 O2��DOWÕQGD��J�QOHU�VRQUD�FÕOÕ]�NRORQLOHU�JHOLúWLUHELOLrler, fakat anaerobik atmosferde daha bol ürerler. Lactobacillus 
ve Camphylobacter � �\HOHUL� EXQODUD� ELU� |UQHN� WHúNLO� HGHU�� Aerotoleran anaerop 
EDNWHULOHU� DVOÕQGD� ]RUXQOX� DQDHURS� ROGXNODUÕ� KDOGH� VRQUDGDQ� ��–�� DUDVÕQGD� 22 WROHUDQVÕ� J|VWHUHQ� EDNWHULOHUGLU�� AeURWROHUDQ� YH� PLNURDHURILOLN� EDNWHULOHULQ� DUDVÕQGDNL�
VÕQÕU� NHVNLQ� GH÷LOGLU��Zorunlu anaerop bakteriler ise tamamen oksijensiz veya %0.5 
den az  oksijen içeren ortamda üreyebilirler. Clostridium haemolyticum, C. novyi tip B, 
Selenomonas ruminatum, Treponema denticola, Bacteroides gracilis bu gruba örnektir. 
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$QDHURELN� EDNWHULOHUGH� SHURNVLGD]� YH� V�SHURNVLW� GLVPXWD]� JLEL� RNVLMHQ� DoÕ÷D�
oÕNDUDQ�HQ]LPOHU�JHQHOOLNOH�EXOXQPD]��)DNDW�WXKDIWÕUNL��ED]Õ�DQDHURSODUGD�NDWDOD]�HQ]LPL�
bulunabilmektedir. Tsierella preacutus, Fusobacterium bullosum, Selenomonas 
sputigena, Prevotella intermedia katalaz bulunduran anaerop bakterilere örnektir. Böyle 
EDNWHULOHULQ�NHQGL�ROXúWXUGXNODUÕ�RNVLMHQGHQ�QDVÕO�NRUXQGXNODUÕ�DoÕNOÕN�ND]DQPDPÕúWÕU� 

%LU�EDNWHULQLQ�RNVLMHQ�GX\DUOÕOÕ÷Õ�YH\D�GLUHQFL��RQXQ��UHWLOGL÷L�EHVL\HULQLQ�NLP\DVDO�
NRPSR]LV\RQXQD�� LQRNXO�P� PLNWDUÕQD�� IORUDGDNL� GL÷HU� EDNWHULOHULQ� QHOHU� ROGX÷XQD� YH�
\DSÕODQ� LQN�EDV\RQXQ� NDoÕQFÕ� SDVDMÕ� ROGX÷XQD� ED÷OÕ� RODUDN� EHNOHQPH\HQ� VDSPDODU�
gösterebilir. Bir zorunlu aerop bakteri alternatif biU�PHWDEROL]PD�JHOLúWLULS�NXUDOODUÕ� LKODO�
HGHUHN� DQDHURS� NRúXOODUGD� �UH\HELOLU�� gUQH÷LQ�� Pseudomonas aeruginosa� DVOÕQGD�
]RUXQOX�DHURS�ELU�EDNWHUL�ROPDVÕQD�UD÷PHQ�123 dan zengin bir besiyerine bolca ekilirse 
DQDHURS� DWPRVIHU� NRúXOODUÕQGD� �UH\HELOLU�� o�QN�� 123
Õ� VRQ� HOHNWURQ� DOÕFÕVÕ� RODUDN�NXOODQDELOPH�\HWHQHNOHUL�YDUGÕU��$\UÕFD���UHWLOHQ�EDNWHUL�WRSOXOX÷X�LoHULVLQGH�RNVLMHQL�ERO�
NXOODQDQ�ELU�EDNWHUL��GL÷HU�EDNWHULOHUH�RNVLMHQVL]�RUWDP�KD]ÕUOÕ\RU�GHPHNWLU��%X�VHEHSOH�
]RUXQOX� DQDHURS� EDNWHULOHU�� KÕ]OÕ� �UH\LS� ERl oksijen sarfeden bir bakteri (mesela bir 
Bacillus) ile birlikte inkübe edildiklerinde daha kolay ve bol ürerler. Giderek artan oksijen 
NRQVDQWUDV\RQODUÕQGD� LQN�EH�HGLOPHN�úDUWÕ\OD��]RUXQOX�DQDHURS�EDNWHULOHU�DUND�DUND\D�
SDVDMODQÕUVD�RNVLMHQ�WROHUDQVÕ�JHOLúWLUHELOLUOHU��RNVLMHQ�YDUOÕ÷ÕQGD��UHPH\H�DOÕúDELOLUOHU� 
 Acaba oksijen, zorunlu anaerop bakteriler için toksik midir, yoksa, inhibitör 
P�G�U"� %X� VRUX� LON� GHID� +HQWJHV� WDUDIÕQGDQ� VRUXOPXúWXU�� 6D\ÕVÕ� |QFHGHQ� ELOLQHQ�
zorunlu anaerop bakteriler oksijenli atmRVIHU�LoHULVLQGH�LQN�EH�HGLOPLú�YH�ELU�V�UH�VRQUD�
FDQOÕ� K�FUHOHU� VD\ÕODUDN� EDúODQJÕo� PLNWDUODUÕ� LOH� NDUúÕODúWÕUÕOPÕúWÕU�� &DQOÕ� EDNWHUL�
K�FUHVLQLQ�VD\ÕFD�D]DOPÕú�ROPDVÕ�RNVLMHQLQ�DQDHURS�EDNWHUL�K�FUHVL��]HULQH�WRNVLN�HWNLVL�
RODUDN� \RUXPODQPÕúWÕU�� $\QL� GHQH\� UHG�NVL\RQ� SRWDQVL\HOL� LoLQ� WHNUDUODQPÕúWÕU��
%HVL\HULQLQ�UHG�NVL\RQ�SRWDQVL\HOL�\HWHUL�NDGDU�G�ú�N�ROGX÷XQGD��]RUXQOX�DQDHURS�ELU�
EDNWHULQLQ�RNVLMHQ�YDUNHQ�ELOH��UH\HELOHFH÷L�J|VWHULOPLúWLU��2NVLMHQLQ�DQDHURELN�EDNWHULOHUL�
HQ]LPDWLN�\ROGDQ�GH÷LO��HOHNWURNLP\DVDO�\ROGDQ�HWNLOHGL÷L�DoÕNWÕU��$QDHURELN�EDNWHULOHU�LoLQ�
DVÕO�|QHPOL�RODQ�DQDHURELN�DWPRVIHU�GH÷LO��(K�SRWDQVL\HOLGLU��2NVLMHQ��EDNWHUL\L�HQ]LPDWLN�
\ROGDQ� GR÷UXGDQ� |OG�UPHPHNWH�� (K� SRWDQVL\HOLQL� DUWÕUPDNWD� YH� EX� VXUHWOH� K�FUHQLQ�
ölümüne sebep olmaktadÕU��<DQL�+HQWJHV¶H�J|UH��RNVLMHQLQ�|OG�U�F��HWNLVL�E�\�N�|Oo�GH�
RUWDPGDNL�HOHNWURNLP\DVDO�UHDNWDQWODUÕ�\�NVHOWJHPHVLQGHQ�LOHUL�JHOPHNWHGLU�� 

0DGHPNL�RNVLMHQ��RUWDPÕQ�(K�SRWDQVL\HOLQL�\�NVHOWHELOL\RU��R�KDOGH�RNVLMHQVL]OL÷LQ�
(K� SRWDQVL\HOLQL� G�ú�UPHVL� EHNOHnir. Bir besiyerinin içerisine potasyum ferric siyanid 
LODYH� HGHUHN� (K� SRWDQVL\HOLQL� ����� P9
D� oÕNDUÕOPÕú�� EX� EHVL\HULQH� ]RUXQOX� DQDHURS�
bakteriler  (Clostridium perfringens, Bacteroides fragilis ve Peptostreptococcus magnus) 
LQRN�OH� HGLOPLú�� RNVLMHQVL]� DWPRVIHUGH� LQN�EH� HGLOPLúWLU�� $QDHURS� EDNWHULOHULQ� EX�
EHVL\HULQGH��UH\HELOGLNOHUL�J|VWHULOPLúWLU��Bu kadar yüksek bir Eh varken hiçbir anaerop 
EDNWHULQLQ� �UHPHVL� EHNOHQPHGL÷L� KDOGH�� �UHPH� ROPDVÕ� DWPRVIHU� NRPSR]LV\RQXQXQ�
�RNVLMHQVL]OL÷LQ��UHG�NVL\RQ�SRWDQVL\HOLQL�G�ú�UHELOGL÷LQL�WHONLQ�HWPHNWHGLU�� 

%X� oDOÕúPDODUÕQ� VRQXoODUÕ� ELU� DQDHURS� PLNURRUJDQL]PDQÕQ� �UHWLOPHVL� LoLQ�
DWPRVIHULQLQ�NRPSR]LV\RQXQXQ�YH�UHG�NVL\RQ�SRWDQVL\HOLQLQ�JD\HW�|QHPOL�ROGX÷XQX�YH�
ELUELUOHUL\OH� HWNLOHúHELOGLNOHULQL� J|VWHUPHNWHGLU�� øQN�EDV\Rn atmosferindeki oksijen ile 
RUWDPÕQ�(K�SRWDQVL\HOL�DUDVÕQGD�GLQDPLN�ELU�HOHNWURNLP\DVDO�HWNLOHúLP�YDUGÕU� 

$1$(52%ø.�62/8180�� 
%LUoRN� EDNWHUL� ]LQFLUOHPH� JHOLúHQ� HOHNWURNLP\DVDO� ROD\ODU� �HOHNWURQ� WUDQVSRUW�

]LQFLUL��VÕUDVÕQGD�ELU�WDQH�HOHNWURQX�EHOLUOL�NLP\Dsal maddeler üzerinden sürükleyerek 
PHPEUDQGDNL� VRQ� HOHNWURQ� DOÕFÕVÕQD� YHULU� YH� HQHUML� WHPLQ� HGHU�� (OHNWURQ� WUDQVSRUW�
]LQFLULQGH� JHUHNOL� RODQ� EX� EDúODQJÕo� HOHNWURQX� \D� RUWDPGDNL� +2� GHQ� NRSDUÕOÕU� YH\D�KHNVR]ODU� \ÕNÕODUDN� HOGH� HGLOHQ� SLU�YDW� �+22&-CO-CH2) ’tDQ� DOÕQÕU� �(PEGHQ-
Meyerhof-3DUQDV� \ROX��� %XUD\D� NDGDU� JHUoHNOHúHQ� ROD\ODU�� DQDHURS� EDNWHULOHU�
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GÕúÕQGDNL� EDNWHULOHUGH� GH� EXOXQXU�� IDNDW� DQDHURSODUGD� RUWD\D� oÕNDQ� KHNVR]� \ÕNÕP�
ürünleri nispeten anaeroplara özgüldür: 
 Birçok Clostridium türleri (mesela Clostridium saccharobutyricum, C 
thermosaccharolyticum) ve Butyribacterium türleri glukozu fermentleyerek butirat, 
asetat, CO2 ve H2¶H� G|Q�úW�U�UOHU�� %DúND� ED]Õ� Clostridum türleri (mesela C 
acetobutylicum ve C butyricum)  butanol, aseton, izopropanol, format ve etanol’e 
G|Q�úW�U�UOHU�� Propionibacterium türleri glukozu propionik asit’e, Veillonella türleri 
CO2�� SURSLRQDW�� DVHWDW� YH� VXNVLQDW¶D� G|Q�úW�U�UOHU�� 'L÷HU� ED]Õ� DQDHURSODU� �PHVHOD�
Bacteroides ruminicola ve Peptostreptococcus türleri) ise okzalasetat, malat, fumarat 
YH�SURSLRQDW¶D�G|Q�úW�U�U�� 

Bu basamaktan sonra, anaeroplarda elektron transport zinciri muhtelif 
IHUPHQWDV\RQ� \ROODUÕ\OD� GHYDP� HGHU�� Propionibacterium¶ODUGD� ROGX÷X� JLEL� SURSLRQLN�
asit fermentasyonu, laktobasil ve Prevotella¶ODUGD�ROGX÷X�JLEL� ODNWLN�YH\D�NDUÕúÕN�DVLW�
fermentasyonu, Bacteroides¶OHULQ�E�\�N�NÕVPÕQGD�EXOXQDQ�EXWLULN�DVLW�IHUPHQWDV\RQX��
alkolik fermentasyon, homolaktik fermentasyon yoluyla elektronlar membrandaki son 
DOÕFÕ�PROHN�OH�GR÷UX�V�U�NOHQLU�� 

Anaerop bakterilerde elektronun membrandaki son adresi genellikle nitrat 
(NO3), sülfat (SO4

-2), fumarate, laktat, asetat, arsenit, CN veya CO2 molekülüdür. 
%�\�N�ELU� VÕNOÕNOD� VRQ�HOHNWURQ�DOÕFÕVÕ� QLWUDWWÕU��%X�VHEHSOH�ELUoRN�DQDHURS�EDNWHULGH�
nitrat redüksiyon testi pozitif bulunur. Nitrat,  2 e- alarak nitrit (NO2) veya 5 e- alarak 
D]RW�JD]Õ� �12) veya 8 e- alarak amonyak (NH3��KDOLQH�G|Q�ú�U ��$+2 + NO3 ------>  
4A + NH3 + 2H2O + Enerji 

(÷HU�Fusobacterium¶ODUGD�ROGX÷X�JLEL��PHPEUDQGDNL�VRQ�UHG�NOHQHQ�V�OIDW�LVH�
8 e- alarak H26�KDOLQH�G|Q�ú�U. 4AH2 + H2SO4 ---> 4A + H2S + 4 H2O + Enerji 

 Bacteroides, Eubacterium ve Peptostreptococcus türlerinde membrandaki 
IXPDUDW� HOHNWURQX� DODUDN�� V�NVLQDW¶D� UHG�NOHQLU�� 2UWD\D� oÕNDQ� V�NVLQDW� EHVL\HULQH�
VDOÕQÕU��$+2 + HOOC=CH-COOH ----> A +HOOC-CH2-CH2-COOH + Enerji 

 Capnocytophaga ve Archaebacteria¶ODUGD� ROGX÷X� JLEL� PHPEUDQGDNL� VRQ�
HOHNWURQ�DOÕFÕVÕ�&22�ROXUVD��PHWDQ�JD]ÕQD�G|Q�ú�U�YH�RUWDPD�VDOÕQÕU����$+2 + CO2 ---
> CH4 + 2H2O + Enerji 

 0HPEUDQGDNL�VRQ�HOHNWURQ�DOÕFÕVÕQD�YHULOHQ�HOHNWURQ��\HQL�ELU�HOHNWURQ�WUDnsport 
]LQFLULQLQ� EDúODQJÕo� HOHNWURQX� RODUDN� WHNUDU� NXOODQÕODFDNVD�� EDNWHUL� PHPEUDQÕ� EX�
elektronu yeniden içeri alabilir. Buna oksidatif fosforilasyon� DGÕ� YHULOLU�� ELU� oRN�
anaerop bakterinin ilk izolasyonunda bu mekanizma bulunmaz. Anaerop bakteriler, 
büyüN�ELU�VÕNOÕNOD�ELU�VRQUDNL�HOHNWURQ�WUDQVSRUW�]LQFLULQLQ�EDúODQJÕo�HOHNWURQX�RUWDPGDQ�
WHPLQ�HGHUOHU��%X�ROD\ODU�]LQFLUL�JD\HW�GHWD\OÕ��NDUPDúÕN�YH�R�EDNWHUL� W�U�QH�|]J�OG�U��
|QFHGHQ� NHVWLULOHPH\HQ� DUD� EDVDPDNODU� RODELOHFH÷L� JLEL�� ELU� EDNWHUL� W�U��� EHVL\HULnin 
NRPSR]LV\RQX� YH\D� GÕú� RUWDP� NRúXOODUÕQÕQ� JHUH÷L� RODUDN� PRGLIL\H� PHWDEROLN� \ROODU�
JHOLúWLUHELOLU�YH��NXOODQDELOLU��$PD�VRQXoWD�EDNWHUL�K�FUHVL���PRO�JOXNR]GDQ���$73�HQHUML�
temin eder. 

$1$(52%ø.�$7026)(5�� 
Hacimce % 80 N2, % 10 H2 , %10 CO2 gaz kompozisyRQX�NDSDOÕ�ELU�RUWDPD�

YHULOGL÷LQGH�� GÕúDUGDQ� YHULOHQ� KLGURMHQ� JD]Õ� RUWDPGDNL� |QFHGHQ� PHYFXW� RNVLMHQ� LOH�
ELUOHúLU��2UWDPÕQ�JD]�NRPSR]LV\RQX������12, %10 H2O, %10 CO2�úHNOLQH�G|Q�ú�U��%X�� DQDHURELN� DWPRVIHUGLU�� %D]HQ� D]RW� JD]Õ� ����� NDUERQ� GLRNVLW� ��� RUDQÕQGD 
verilebilir veya CO2� \HULQH�+H�JD]Õ� NXOODQÕODELOLU��)DNDW��UHWLOPHVL�G�ú�Q�OHQ�EDNWHUL�
cinsi Clostridium ise, CO2�JD]Õ�|QHULOLU��o�QN��NDUERQGLRNVLW��VSRUOX�Clostridium¶ODUÕQ�
germinasyonunu indükler. 
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$QDHURELN�DWPRVIHU�JORYH�ER[�DGÕ�YHULOHQ�KDYD�VÕ]GÕUPD]�úHNLOGH�NDSDWÕOPÕú��
SOHNVLJODV� NDELQOHUGH� ROXúWXUXOXU�� .DELQ� LoLQGHNL� JD]� EDVÕQFÕ�� VÕFDNOÕ÷Õ� YH� RNVLMHQ�
YDUOÕ÷Õ� NDELQ� GÕúÕQGDNL� FLKD]ODU� LOH� L]OHQHELOLU�� .DELQ� NDSDWÕOGÕNWDQ� VRQUD� ���� SDVNDO�
EDVÕQo� LOH� ELU� \DQGDQ� +2� JD]Õ� GROGXUXOXUNHQ� GL÷HU� \DQGDQ� NDELQ� Hkzoslanarak gaz 
GÕúDUÕ� oÕNDUÕOÕU�� %|\OHFH� NDELQLQ� LoHULVL� +2� JD]Õ� LOH� \ÕNDQPÕú� ROXU�� 6RQUD� &22 ve N2 JD]ODUÕ� YHULOPH\H�EDúODQÕU��&22 seviyesi %10 olunca durulur. Bu gazlar teker teker 
YH\D� KD]ÕU� NDUÕúÕP� KDOLQGH� WDQNODU� LoHULVLQGH� VDWÕOÕU�� %|\OH� JD]� WDQNODUÕ� SDWOD\ÕFÕGÕU��
ELQD�GÕúÕQGD�\DWD\�RODUDN�EHNOHWLOPHOLGLU��*D]�NDUÕúÕPÕ�WHN�ELU�GHIDGD�YHULOHFHNVH�����
N2, %10 CO2, %10H2�NRPSR]LV\RQXQGD�KD]ÕU�JD]�WDQNODUÕ�NXOODQÕOPDOÕGÕU�� $QDHURELN�LQN�EDV\RQ�LoLQ�ELU�EDúND�PHWRW�35$6��3UH�5HGXFHG�$QDHURELFDOO\�
Sterili]HG� UROO� WXEHV�� µWÕU��2WRNODYGDQ�KHQ�]�oÕNDQ�DQDHURELN� NDWÕ�EHVL\HUOHUL�� W�SOHUH�
G|N�O�S�EX�Lú�LoLQ�|]HO�RODUDN�\DSÕOPÕú�VDQWULI�MO��FLKD]ODUGD�VDELW�KÕ]OD�G|QG�U�OHUHN��
EHVL\HULQLQ�W�S�Q�oHSHULQH�\DSÕúPDVÕ�VD÷ODQÕU��%HVL�\HUL�MHO�NÕYDPÕQD�JHOGLNWHQ�VRQUD�
EX�W�SOHUH�LQGLUJHQPLú�VÕYÕ�EHVL�\HUL�GROGXUXOXU��%|\OHFH�oLIW�ID]OÕ��KHP�VÕYÕ��KHP�NDWÕ��
ELU�EHVL\HUL�HOGH�HGLOLU��7�SOHUH� ODVWLN� WÕNDo�\HUOHúWLULOPHGHQ�|QFH�W�S�Q�KDYDVÕ�DOÕQÕU��
LoHULVLQH� DQDHURELN� DWPRVIHU� NDUÕúÕPÕ� GROGXUXOXU�� %|\OH� KD]ÕUODQPÕú� EHVL\HUOerine 
PRAS� �5ROO� 7XEH�� DGÕ� YHULOLU�� (NLP� \DSÕODFD÷Õ� ]DPDQ��PDWHU\DO� HQMHNW|UH� DOÕQÕU�� YH�
W�S�Q�D÷Õ]ÕQGDNL�ODVWLN�WÕNDoÕ�GLNLQH�GHOHFHN�úHNLOGH�EDWÕUÕODUDN��LQRN�OH�HGLOLU�� 

$QDHURELN� LQN�EDV\RQ� LoLQ� ELU� EDúND�PHWRW� NDYDQR]�PHWRGXGXU�� %X� DPDoOD�
KD]ÕUODQPÕú� ���� OLWUH� KDFPLQGH�� SOHNVLJODVWDQ� \DSÕOPÕú�� NDSD÷Õ� KDYD� VÕ]GÕUPD\DFDN�
úHNLOGH� VÕNÕ� NDSDQDQ� NDYDQR]ODU� YDUGÕU�� .DYDQR]XQ� LoHULVLQH� NDSD÷ÕQGDNL� VLERSOX�
vanadan anaerobik atmosfer doldurulabilir veya gaz paketi (gas pack, gas generator)  
DGÕ� YHULOHQ� KD]ÕU� NLPyasal madde paketleri kullanarak kavanoz içerisinde anaerop 
DWPRVIHU� ROXúWXUXODELOLU�� *D]� SDNHWOHUL� PHNWXS� ]DUIÕ� E�\�NO�÷�QGH� DO�PLQ\XP�
IRO\RGDQ� \DSÕOPÕú� KDYDVÕ� DOÕQPÕú� SDNHWOHUGLU�� øoOHULQGH� ���� J� 1D%+4 (Sodium 
Borohydride) ve 3 g  sodyum bikarbonat + sitrik (veya tartarik) asit bulunur. Uygun 
\HULQGHQ�\ÕUWÕODUDN�LoHULVLQH����PO�VX�LODYH�HGLOLQFH�DNWLYH�ROXU�YH�JD]��UHWLU��6RG\XP�
borohidrit, H2; sodyum bikarbonat ise CO2� JD]Õ��UHWLU��6LWULN�YH\D� WDUWDULN�DVLWOHU� LVH�UHDNVL\RQX� \DYDúODWDUDN� PDQ�SODV\RQX� NROD\ODúWÕUÕU�� *D]� SDNHWL� DNWLYH� HGLOGL÷LQGH�
YDNLW� ND\EHWPHGHQ� EHVL\HUOHUL� LOH� ELUOLNWH� NDYDQR]XQ� LoHULVLQH� \HUOHúWLULOLU� YH�
NDYDQR]XQ�NDSD÷Õ�VÕNÕFD�NDSDWÕOÕU��*D]�SDNHWLQGHQ�oÕNDQ�JD]ODU�NDYDQR]XQ�LoHULVLQGH�
DQDHURELN�DWPRVIHUL�ROXúWXUXU��2OXúDQ�kimyasal reaNVL\RQODU�VÕUDVÕ\OD�ú|\OHGLU� 
NaBH4 + 2H2O ->  NaBO2 + 4H2  (Sodyum borohidrite su ilavesiyle H2 JD]Õ� 
4H2 + 2O2   -> 4H2O   (mevcut O2 nin tükenmesi) 
Na2CO3  + H2O  -> 2NaOH + CO2

    (CO2�JD]Õ� 
 
 %X� UHDNVL\RQ� HN]RWHUPLNWLU�� (÷HU� ELU� JD]� SDNHWL� VX� LOH� DNWLYe edilip kavanoza 
\HUOHúWLULOGLNWHQ� ��� GDNLND� VRQUD� NDYDQR]� NDSD÷ÕQGD� GRNXQPD� LOH� ELU� ÕVÕ� DUWÕúÕ�
KLVVHGLOPL\RU�YH�NDYDQR]XQ�Lo�\�]H\LQGH�VX�EXKDUÕ� WRSODQPÕ\RU� LVH�YH\D��YDUVD��(K�
LQGLNDW|U�� UHQNVL]OHúPL\RU� LVH� NDYDQR]� DoÕODUDN� JD]� SDNHW� ELU� \HQLVL� LOH�
GH÷LúWLULOPHOLGLU�� 
 *D]� SDNHWLQGHNL� NLP\DVDO�PDGGH�PLNWDUODUÕ� VDELW� YH� VWDQGDUW� PLNWDUODUGÕU�� ����
OLWUHOLN�ELU�DQDHURS�NDYDQR]�LoHULVLQH�VDGHFH����ELU��WDQH�JD]�SDNHWL�NRQXOPDOÕGÕU��'DKD�
N�o�N� YH\D� E�\�N� QRQVWDQGDUW� NDYDQR]ODU� LoLQ� JD]� SDNHWL� VD\ÕVÕ� \HQLGHQ�
hHVDSODQPDOÕGÕU��'DKD�KÕ]OÕ�UHDNVL\RQ�JHUHNVLQLPL����NDYDQR]D���YH\D�GDKD�ID]OD�JD]�
SDNHWL� NXOODQPD\Õ�JHUHNWLUPH]��%LUGHQ� ID]OD�JD]�SDNHWL� NXOODQÕOGÕ÷ÕQGD�+2�JD]Õ� ID]ODVÕ�RUWDPÕQ�S+¶VÕQÕ�DVLW�\DSDFDNWÕU�YH�QDULQ�DQDHURS�EDNWHULOHULQ��UHPHVLQL�HQJHOOH\HFHNWLr. 
Bu hataya tahammül edebilen türler Lactobacillus, Mistuokella multiacitus, 
Streptococcus mutans�YH�GL÷HU�ED]Õ�VDNNDUROLWLN�Prevotella türlerdir.  
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Gas-3DFN�����$QDHURELN�VLVWHPOHU����GDNLND�VRQUD�RNVLMHQ�RUDQÕQÕ������- 0.5 
'e, Eh potansiyelini ise  -229 mV 'a  (besiyerinde kan varsa -30 mV’a) 
G�ú�UHELOPHNWHGLU������GDNLND�VRQUD�-����P9
D�G�ú�U�UOHU��%X�(K�SRWDQVL\HOL���HQ�L\L�
LKWLPDO�LOH�DQFDN���VDDW�VRQUD�ROXúPDNWDGÕU��%X�V�UHGH�RNVLMHQH�GX\DUOÕ�ED]Õ�DQDHURS�
bakteriler ölebilirler. Bir isabet olarak, patojen anaerop bakteriler oksijen ile ilk 
WHPDVWD� GHUKDO� |OPH]OHU�� � %D]ÕODUÕ� ��-��� YH\D� ED]HQ� ���� GDNLND� KDYD� LOH� WHPDVÕ�
tolere edebilirler. Bu özellik NDYDQR]�\|QWHPLQL�J�QFHO�WXWPDNWDGÕU��$\UÕFD�SUDWLN�YH�HQ�
ucuzdur. 
 Anaerop materyalin daha çabuk ve daha NÕVD�ELU� V�UHGH�DQDHURS�DWPRVIHUH�
NDYXúPDVÕ� JHUHNL\RUVD� ND\QD\ÕS� VR÷XPXú� VÕYÕ� EHVL\HULQH� HNLOLU� YH� KDYDGDNL�
RNVLMHQLQLQ�WHPDVÕQÕ�HQJHOOHPHN�LoLQ�EHVL\HULQLQ�\�]H\L�VWHULO�PLQHUDO�\D÷Õ�LOH�|UW�O�U. Bu 
PHWRW�� DQDHURS� PDWHU\DOLQ� WUDQVSRUWXQGD� NXOODQÕOÕU�� 6ÕYÕ besiyerlerinde tüpün dip 
NÕVPÕQGD�oRN�D]�RNVLMHQ�YDUGÕU��+HQ�]�ND\QDWÕOPÕú�YH�oDONDODQPDGDQ�VR÷XWXOPXú�ELU�
VÕYÕ� DQDHURS� EHVL\HULQLQ� GLELQGHNL� o|]�QP�ú� RNVLMHQ� PLNWDUÕ� ����� LOH� �����
DUDVÕQGDGÕU�� %X� PLNWDU� RNVLMHQ�� JD]� MHQHUDW|U�� DNWLYH� HGLOGLNWHQ� �� VDDW� VRnra 
kavanozda bulunan oksijenden daha yüksektir, fakat, bir avantaj olarak çabuktur.  

%DúND�ELU�PHWRW��%LUNDo�SHWUL�NXWXVXQX�DODELOHFHN�E�\�NO�NWH�KDYD�VÕ]GÕUPD\DQ�
YH� JD]� �UHWHELOHQ� VLOLNRQ� WRUEDODUGÕU� (Bio-Bag System, Cockeysville, MD; Anaerobic 
Pouch System, Difco; Anaerocult-A, Merck Gibbson,NJ). Böyle ticari paketlerde Eh 
indikatörü de bulunur. 

5('h.6ø<21�327$16ø<(/ø��(K�:  
%LU�RNVLWOHPH�ROD\ÕQÕQ�ROGX÷X�KHUKDQJLELU�NLP\DVDO�G�]HQHN�LoHULVLQGH�RNVLWOH\LFL�

kimyasal maddeye elektron verici (donör, redükleyLFL�YH\D� LQGLUJH\LFL��DGÕ�YHULOLU��(÷HU�
E|\OH� ELU� NLP\DVDO� PDGGH� RUWDPGD� \HU� DOÕ\RUVD� EXQXQ� NDUúÕVÕQGD� HOHNWURQ� DOÕFÕ�
(recipient, oksidan) bir madde bulunur. Böyle dengede olan bir sisteme redox sistemi 
DGÕ� YHULOLU�� %LU� UHGR[� VLVWHPGH� RNVLWOHQPH� ROXúDQ� WDUaftaki elektro kimyasallara 
RNVLGDV\RQ�\DUÕ�K�FUHVL� �� LQGLUJHQPH�ROXúDQ� WDUDIWDNLOHUH� UHG�NVL\RQ�\DUÕ�K�FUHVL 
DGÕ�YHULOLU��%X�GHPHNWLUNL�ELU�UHGR[�VLVWHPLQGH�ELUELULQLQ�NRPSOHPHQWHUL�RODQ�LNL�WDQH�\DUÕ�
K�FUH� EXOXQXU�� %LU� \DUÕ� K�FUHGH� UHG�NVL\RQ� ROXUNHQ�� GL÷HU� \DUÕ� K�FUHGH� D\QL� KÕ]� YH�
RUDQGD� RNVLGDV\RQ� ROXU�� 6LVWHPGHNL� KHU� LNL� \DUÕ� K�FUHGH� |Oo�OHELOLU� ELU� HOHNWULN� \�N��
YDUGÕU�� EXQD� elektrot potansiyeli� DGÕ� YHULOLU�� 2NVLGDV\RQ� \DUÕ� K�FUHVLQGHNL� HOHNWURW�
potansiyeline oksidasyon potansiyeli�DGÕ�YHULOLU��SR]LWLIWLU��UHG�NVL\RQ�\DUÕ�K�FUHVLQGHNL�
potansiyele redüksiyon potansiyeli��(K��DGÕ�YHULOLU�YH�QHJDWLIWLU��+HU�LNLVL�GH�YROWPHWUH�
LOH�|Oo�OHELOHQ�ELU�E�\�NO�NW�U��%LULPL�9ROW��9��GXU��+HU�LNL�\DUÕ�K�FUHQLQ�HOHNWURW�SRWDQVL\HO�
IDUNODUÕ� QH� NDGDU� E�\�NVH� DUDODUÕQGDNL� HOHNWURQ� DOÕúYHULúL� �NLP\DVDO� WHSNLPH�� R� NDGDU�
KÕ]OÕ� YH� NROD\�ROXU��%LU� RUWDPGD�KHP�RNVLGDV\RQ�KHP� UHG�NVL\RQ�\DUÕ� K�FUHVL� ELUOLNWH�
EXOXQX\RUVD�� oRN� NÕVD� ELU� V�UH� �GDNLNDODU�� VRQUD� DUDODUÕQGDNL� IDUN� VÕIÕU� RODFDN�úHNLOGH�
ELUELUOHULQL� Q|W�UOHúWLULUOHU�� 'engedeki redoks sistemlerde,  redüksiyon potansiyeli ilk 
EDúODUGD�NDo�YROW�ROXUVD�ROVXQ�GDNLNDODU�VRQUD�VÕIÕU�RODFDNWÕU� 
 %D]Õ� UHGRNV� VLVWHPOHULQGH� \DUÕ� K�FUHOHUGHQ� ELU� WDQHVL� EXOXQPD]�� gUQH÷LQ� ELU�
EHVL\HULQGH� RNVLGDV\RQ� \DUÕ� K�FUHVL� \RN� LVH� VDGHFH� UHG�NVL\RQ� \DUÕ� K�FUHVL� YDUVD��
VLVWHPLQ� GHQJHVL� UHG�NVL\RQ� OHKLQH� ER]XN� NDODFDNWÕU�� %X� |]HOOL÷H� VDKLS� EHVL\HULQGH�
UHG�NVL\RQ� SRWDQVL\HOL� HNVL� ELUNDo� \�]� PLOLYROWWXQ� DOWÕQGDGÕU� YH� RNVLMHQ� LOH� WHPDV�
HGLQFH\H�NDGDU�RUDGD�VDELW�NDOÕU��%|\OHFH�EHVL\HULQGHNL�NLP\DVDO�Paddeler tepkimeye 
YH� HOHNWURQ� DOÕúYHULúLQH� IHYNDODGH� KD]ÕU� YH� LVWHNOL� LNHQ�� NDUúÕVÕQGD� HOHNWURQ� DOÕFÕ� \DUÕ�
hücre bulamazlar. 

$QDHURS�EDNWHULOHU�LúWH�E|\OH�RUWDPODUGD��UHWLOLUOHU�� 
 $QDHURSODUÕ�EHVL\HUOHULQLQ�WHUNLELQH�GDLPD�UHG�NVL\RQ�SRWDQVL\HOLQL�G�ú�UHQ�NDWNÕ�
PDGGHOHUL� �UHG�NWD]�� NDWÕOÕU�� L-cystine, cystein HCl, Na-thioglycolate, ascorbic acid, 
sodium bisulphide, glutathione� �� JOXNR]�� PHWDOLN� GHPLU�� ND\QDPÕú� HW� JLEL�� %|\OH�
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EHVL\HUOHUL� RNVLMHQH� GX\DUOÕGÕU�� %X� VHEHSOH� DQDHURS� EHVL\HUOHUL� GDLPD� WD]H� LNHQ�
kuOODQÕOPDOÕGÕU�� (÷HU� VWRNODQDFDNVD� VÕNÕ� NDSDQDQ� NDSDNODU� LOH� NDSDWÕOPDOÕ� YH�
NXOODQPDGDQ� |QFH� ND\QDWÕODUDN� LoOHULQGHNL� o|]�QP�ú� RNVLMHQ� X]DNODúWÕUÕOPDOÕGÕU��
$QDHURS�VÕYÕ�EHVL\HUOHULQLQ�\�]H\L�RGD�DWPRVIHUL�LOH�WHPDVWD�EXOXQDFD÷ÕQGDQ�KDYDGDNL�
RNVLMHQLQ�ELU�NÕVPÕ�VÕYÕ�EHVL\HUL�LoHULVLQGH�o|]�QHFHNWLU��$QDHURS�EX\\RQODU�GDLPD�W�S��
GROGXUDFDN� NDGDU� �HQ� D]� �� PO�� KD]ÕUODQPDOÕGÕU�� %|\OHFH� DWPRVIHUGHQ� JHOHQ� RNVLMHQ�
EX\\RQXQ�\�]H\�WDEDNDVÕQGD�o|]�QVH�ELOH�VÕYÕQÕQ�GLEL�KDOD�RNVLMHQVL]�NDODFDNWÕU� 

%(6ø<(5ø1'(�(K�g/dh/0(6ø�  
3UDWLNWH� YH� J�QO�N� ODERUDWXYDU� oDOÕúPDODUÕQGD� EHVL\HULQGH� (K� SRWDQVL\HOLQL�

|OoPHN� JHUHNPH]�� $QFDN� |Oo�OPHVL� LVWHQLUVH� |]HO� HOHNWURWODU� KD]ÕUODQPDOÕGÕU�� %LU�
EHVL\HULQGH�UHG�NVL\RQ�SRWDQVL\HOLQLQ�QH\H�J|UH�HNVL��QH\H�J|UH�DUWÕ�YH�QH\H�J|UH�NDo�
volt olacD÷Õ�DQFDN�UHIHUDQV�HOHNWURWODU�NXOODQÕODUDN�|Oo�O�U��Bu amaçla IUPAC (Union of 
3XUH�DQG�$SSOLHG�&KHPLVWU\��WDUDIÕQGDQ�VWDQGDUGL]H�HGLOPLú���WDQH�UHIHUDQV�HOHNWURWWDQ�
ELULVL� NXOODQÕOÕU�� %X� HOHNWURWODUÕQ� \�]H\LQGH� KHP� UHG�NVL\RQ� YH� KHP� GH� RNVLGDV\RQ�
ROD\ODUÕ� D\QL� DQGD� PH\GDQD� JHOGL÷LQGHQ� HOHNWURW� SRWDQVL\HOL� VÕIÕU� YROW� RODFDNWÕU�� Bu 
HOHNWURWODU�QH�JHUoHN�ELU�DQRWWXU�QH�GH�ELU�NDWRWWXU��0XWODN�ELU�VÕIÕU�QRNWDVÕGÕU� 

Standart Hidrojen elektrot:(SHE): Bir platin çubuk, bir cam kanül içerisinden 
geçirilerek içerisLQGH�������1�+&O�EXOXQDQ�ELU�KDYX]D�GDOGÕUÕOÕU��%X�NRQVDQWUDV\RQGDNL�
bir HCl solusyonunun 1 litresinde 1 gr H+ iyonu bulunur. Cam kanülün içerisinden 1 atm 
EDVÕQoWD� +2� JD]Õ� GHYDPOÕ� RODUDN� JHoLULOLU�� 2OXúDQ� NDEDUFÕNODU� SODWLQ� oXEXN� LOH� VÕYÕ�EDQ\RVX� DUDVÕQGD� HOHNWURW� URO�� R\QDU�� *D]� VDELW� EDVÕQo� LOH� \ROODQGÕ÷ÕQGDQ� VÕYÕ�
LoHULVLQGHNL�NÕVPL�KLGURMHQ�EDVÕQFÕ�YH�VHUEHVW�KLGURMHQ�L\RQ�NRQVDQWUDV\RQX��S+��VDELW�
NDODFDNWÕU��(OHNWULNVHO�WHPDVÕ�VD÷ODPDN�LoLQ��ELU�XFX�EX�KDYX]D�GDOGÕUÕOPÕú�YH�LoHULVLQGH�
doygun KCl çözelWLVL� EXOXQDQ�� 8� úHNOLQGH� ELU� FDP� ERUXQXQ� GL÷HU� XFX� (K� SRWDQVL\HOL�
|Oo�OPHVL�LVWHQHQ�EHVL\HULQH�GDOGÕUÕOÕU� 
 Kalomel elektrot: (Saturated Calomel Elektrot, SCE) 2-R]�KDFPLQGHNL�ELU�úLúH\H�
VÕUD� LOH� |QFH� ��PP� NDOÕQOÕ÷ÕQGD� VDI�PHWDOLN� FLYD�� GDKD� VRQUD� ELU� WDEDND� ROXúWXUDFDN�
úHNLOGH�WR]�KDOLQH�JHWLULOPLú�+J2Cl2��FDORPHO��LODYH�HGLOLU��'DKD�VRQUD��ELU�NÕVÕP�+J�YH�ELU�NÕVÕP�.&O�NDUÕúÕPÕ�G|N�OHUHN�ELU� WDEDND�ROXúWXUXOXU��VRQ�RODUDN�úLúH�GROXQFD\D�NDGDU�
GR\JXQ� .&/� o|]HOWLVL� LOH� GROGXUXOXU�� 8� KDUIL� úHNOLQGH� RODQ� YH� Lçerisinde doygun KCl 
o|]HOWLVL�EXOXQDQ�ELU�FDP�ERUXQXQ�ELU�XFX�\�]H\GHNL�VÕYÕ\D�GDOGÕUÕOÕUDN�HQ�DOWWD�EXOXQDQ�
PHWDOLN� FLYD� WDEDNDVÕQD� WHPDV� HWWLULOLU�� %X� G�]HQHN� KD]ÕUODQGÕNWDQ� VRQUD� ELU� NDo� J�Q�
NLP\DVDO�GHQJH�NXUXOPDVÕ�LoLQ�EHNOHQLU��(OHNWURW�\�]H\LQGH�ROXúDQ�NLP\DVDO�UHDNVL\RQ�
(Hg2Cl2 + 2e- <F!���+J������&O- E0=0.2676 V)�JHUL�G|Q�ú�PO�G�U� 
 *�P�ú-J�P�ú�NORU�U�HOHNWURW��%LU� UHIHUDQV�VLVWHP�HOHNWURW�DQDOR÷XGXU��'R\JXQ�
.&O� o|]HOWLVLQH� EDWÕUÕOPÕú� VDI� ELU� J�P�ú� WHOGHQ� LEDUHWWLU�� <DNODúÕN� �� FP� oDSÕQGDNL� ELU�
metDO� oXEXN�ELU� WHVW� W�E�Q�Q� LoHULVLQH� VRNXODUDN� W�S�Q�GLS�NÕVPÕQD�VHUWoH�YXUXOXU�YH�
W�S�Q�GLS�NÕVPÕ�NÕUÕOÕU��&DPÕQ�NHVNLQ�NHQDUODUÕ�ELU�H÷H�LOH�G�]HOWLOLU��7�E�Q�WDEDQ�oDSÕQD�
X\JXQ� ELU� SRU|]� ILEHU� LOH� EX� GHOLN� VÕNÕFD� WÕNDQÕU�� YH\D� EXUD\Õ� WÕNDPDN� LoLQ� �-6 gr 
mikrobiyolojik agar ve 35-���JU�.&O������PO�VX�LoHULVLQGH�o|]�O�U�YH�RWRNODYODQÕU��WDEDQÕ�
NÕUÕOPÕú� W�S�VR÷XPDNWD�RODQ�DJDUD�GLN�úHNLOGH�EDWÕUÕOÕU��-HO�NÕYDPÕQD�JHOHQ�DJDU�SRU|]�
WÕNDo� J|UHYL� \DSDFDNWÕU�� 'DKD� VRQUD� WÕNDo� \�]H\LQH� NDWÕ� potasyum klorit tabakasÕ�
\HUOHúWLULOLU��6RQ�RODUDN�potasyum klorit�LOH�GR\XUXOPXú�ELU�VROXV\RQ�LoHULVLQH��-2 damla 
1N AgNO3�GDPODWÕODUDN�W�SH�GROGXUXOXU��7�S�Q�D÷Õ]ÕQD�PDQWDU�ELU�WÕNDo�\HUOHúWLULOLU���-2 
PP� oDSÕQGD� VDI� ELU� J�P�ú� WHO� W�S�Q� D÷]ÕQGDNL� WÕNDoD� EDWÕUÕOÕU�� WÕNDoÕ� GHOLS geçerek 
GLSWHNL� .&O� VROXV\RQX� LoHULVLQGH� VRQODQGÕUÕOÕU�� %X� J�P�ú� WHOLQ� W�S� GÕúÕQGD� NDODQ� XFX�
UHIHUDQV� HOHNWURW� RODUDN� NXOODQÕOÕU�� W�S�Q� DJDU� MHO� LOH� WÕNDOÕ� XFX� LVH� |Oo�P� \DSÕODFDN�
EHVL\HULQH�VDSODQÕU��ROXúDQ�UHDNVL\RQ��AgCl + e- <-----> Ag+ + Cl-   E0 = 0.222 V). 

%HVL\HULQLQ� (K� SRWDQVL\HOLQL� |OoPHN� LoLQ�� LON� |QFH� \XNDUÕGD� DQODWÕODQ� UHIHUDQV�
HOHNWURWODUGDQ� ELU� WDQHVL� KD]ÕUODQÕU�� .&O� VROXV\RQXQGDQ� LEDUHW� WX]� N|SU�V�� �8� ERUX��
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|Oo�P�\DSÕODFDN�EHVL\HULQLQ�LoHULVLQH�EDWÕUÕOÕU��(÷HU�EHVL\HUL�VÕYÕ�LVH��WX]�N|SU�V�Q�Q�DoÕN�
XFX� GR÷UXGDQ� EHVL\HUL� LoHULVLQH� GDOGÕUÕOÕU�� (÷HU� EX� EHVL\HUL� NDWÕ� LVH�� SHWUL� NXWXVXQD��
DJDUÕQ�\�]H\LQL�|UWHFHN�úHNLOGH�GR\JXQ�.&O�VROXV\RQX�G|N�O�U��7X]�N|SU�V�Q�Q�XFX�EX�
\�]H\� VÕYÕVÕQD� GDOGÕUÕOÕU�� %X� G�]HQHN� NXUXOGXNWDQ� VRQUD� ELU� SODWLQ� YH\D� VDI� J�P�ú�
HOHNWURW� (K� SRWDQVL\HOL� |Oo�OPHVL� LVWHQLOHQ� EHVL� \HUL� LoHULVLQH� DJDUÕ� GHOHFHN� úHNLOGH�
VDSODQÕU�YH�KDVVDV�ELU�YROWPHWUHQLQ�ELU�SUREXQD�LUWLEDWODQGÕUÕOÕU��9ROWPHWUHQLQ�GL÷HU�SUREX�
LVH� UHIHUDQV� HOHNWURWD� WHPDV�HWWLULOLU�� %X� úDUWODU� DOWÕQGD� VWDQGDUW� HOHNtrot ile besiyerine 
EDWÕUÕOPÕú�LNLQFL�PHWDO�HOHNWURW�DUDVÕQGD�RNXQDQ�SRWDQVL\HO�IDUNÕ��EHVL\HULQLQ�UHG�NVL\RQ�
SRWDQVL\HOLQL� �(K��YHUHFHNWLU��%|\OH�|Oo�POHU�\DSDELOHQ�HOHNWURQLN� ODERUDWXYDU�FLKD]ODUÕ�
GD�VDWÕOPDNWDGÕU��(K�SRWDQVL\HOL�WKLRJOXFRODWH�EX\\RQGD�-���P9��&'&�NDQOÕ�DJDUGD�NDQ�
konulmadan önce -���� P9�� NDQ� LODYH� HGLOPLúVH� -40 mV, PYG buyyonda -30 mV 
FLYDUÕQGD�EXOXQXU�� 

$1$(523�ø1'ø.$7g5/(5�� 
Anaerobik atmosfer temin edilen ortamlarda O2 yoktur, Eh potansiyeli negatiftir 

ve inkübasyon boyunca hep böyle NDOPDVÕ�DU]X�HGLOLU��2UWDPD�LVWHQPH\HQ�ELU�RNVLMHQ�
VÕ]ÕQWÕVÕ�UHGR[�VLVWHPLQL��RNVLGDV\RQ�OHKLQH�ER]DU�YH�(K�SRWDQVL\HOL�\�NVHOLU��%X�GXUXP��
N�OW�U��ROXPXVX]�\|QGH�HWNLOH\HELOLU��øQN�EDV\RQ�VÕUDVÕQGD�EHVL\HULQLQ�(K�SRWDQVL\HOLQL�
izlemek ve gerekirse sisteme�GÕúDUGDQ�P�GDKDOH�HWPHN�LoLQ�(K�LQGLNDW|U�ER\DODUÕQGDQ�
LVWLIDGH�HGLOLU��(K�YH�RNVLMHQ��EX�LNL�NRPSRQHQW�ELUELULQL�oRN�\DNÕQGDQ�HWNLOHU�EX�VHEHSOH�
ELU�WDQHVLQLQ�J|]OHQPHVL�GL÷HUL�KDNNÕQGD�ILNLU�YHULU�� 

%HVL\HUOHULQH� LODYH� HGLOHELOHFHN� ED]Õ� ER\DODU� R� EHVL\HULQLQ� RNVLWOHQPLú� \D� GD�
UHG�NOHQPLú�ROGXNODUÕQD�J|UH�IDUNOÕ�UHQNOHU�DOÕUODU��%X�ER\DODUGDQ�EDúOÕFDODUÕ�resazurin, 
metilen mavisi ve litmusGXU��%X�ER\DODU�LQGLUJHQGLNOHULQGH�UHQNVL]GLU��RNVLMHQ�WHPDVÕQGD�
UHQN�ND]DQÕUODU��gUQH÷LQ�UHVD]XULQ�RNVLMHQ�WHPDVÕQGD�NÕUPÕ]Õ��PHWLOHQ�PDYLVL�PDYL�UHQN�
DOÕU�� %X� ER\DODU� ND\QDWÕOGÕ÷ÕQGD� RNVLMHQ� ND\EHGHUHN� UHQNVL]OHúLU�� 5HQNVL]� ROPDVÕ� (K�
YROWDMÕQÕQ�-20, -���P9�FLYDUÕQGD�ROGX÷XQX�YH�DQDHURELN�NRúXOODUÕQ�ROXúWX÷XQX�J|VWHULU��
%X� ER\DODUGDQ� KLo� ELULVL� WHN� EDúODUÕQD� ELUHU� UHG�NWD]� GH÷LOGLUOHU�� \DQL� RUWDPÕQ� (K�
SRWDQVL\HOLQL� G�ú�UPH]OHU�� VDGHFH�ELUHU�(K� LQGLNDW|U�G�UOHU��%X�ER\DODU� NDUDQOÕNWD� YH�
NDSDOÕ�úLúHOHUGH�VDNODQPDOÕGÕU��6DWÕQ�DOPDGDQ�|QFH�NDOLWHVLQLQ�NRQWUROX�DPDFÕ�LOH�NDSD÷Õ�
DoÕODUDN�\DNODúÕN����GDNLND�LoHULVLQGH�UHQN�GH÷LúLPL�ROXS�ROPDGÕ÷Õ�J|]OHQPHOLGLU�� 
 %X� LQGLNDW|U� ER\DODU� EHVL\HULQLQ� LoHULVLQH� NDWÕOPD\ÕS� LQN�EDV\RQ� VÕUDVÕQGD�
EHVL\HULQLQ�\DQÕQD�EÕUDNÕOGÕ÷ÕQGD�RUWDPGDNL�DQDHURS�DWPRVIHUL�L]OHPH\H�LPNDQ�YHULU��%X�
amaç ile �PHW\OHQ�EOXH� VWULS��ND÷ÕW� úHULWOHU� �%HFWRQ�'LFNLQson Lab, Cockeysville, MD) 
WLFDUHWWHQ� WHPLQ�HGLOHELOLU�� øVWHQLUVH� VWDQGDUW� WHVW� W�S�� LoHULVLQH��-2 ml metilen mavisi, 
NaHCO3� YH� JOXNR]� LODYH� HGLOLS�� ND\QDWÕOÕUDN� ODERUDWXYDUGD� KD]ÕUODQDELOLU�� 0HWLOHQ�PDYLVLQLQ� UHQNVL]� RODUDN� NDOPDVÕ� RUWDPÕQ� UHG�NVL\RQ� SRWDQVL\HOLQLQ� \HWHULQFH� G�ú�N�
ROGX÷XQX�J|VWHULU��%X�PDGGH�–���P9¶XQ�DOWÕQGD�UHQNVL]���-�������P9�DUDVÕQGD�NÕVPHQ�
YH�]D\ÕIFD�PDYL������P9�GDQ�VRQUD�NR\X�PDYLGLU� 
 $QDHURS� LQGLNDW|U� RODUDN� KD]ÕUODQDELOHQ� YH\D� KD]ÕU� VDWÕQ� DOÕQDELOHQ� /XFDV�
DPSXOOHUL�YDUGÕU��%LU�DPSXO�NÕUÕODUDN�LoHULVLQGHNL�MHO�LQGLNDW|U��D÷]Õ�DoÕN�RODUDN�EHVL\HULQLQ�
\DQÕQD� NRQXU� YH� ELUOLNWH� LQN�EH� HGLOLU�� øQGLNDW|U�Q� UHQN� GH÷LúWLUPHVL� RUWDPD� RNVLMHQ�
VÕ]ÕQWÕVÕ�EXOXQGX÷XQX�J|VWHULU��%X�DPSXOOHU� LVWHQLUVH�ú|\OH�KD]ÕUODQDELOLU��.D\QDPDNWD�
olan 5 ml %2 lik boraks solüsyonunun içerisine, 9 damla %9 luk thioglycolic asit, 2 
GDPOD� IHQRO�NÕUPÕ]ÕVÕ�GDPODWÕOÕU�����PO�PHWLOHQ�PDYLVL�YH�RWRNODYODQPÕú�VÕYÕ�DJDU� LODYH�
HGLOLU�� 5HQNVL]OHúLQFH\H� NDGDU� ND\QDWPD\D� GHYDP� HGLOLU�� 'HUKDO� KDYD� LOH� WHPDVÕ�
kesilerek ampulleUH�NDSDWÕOÕU� 
 %DúND�ELU�LQGLNDW|U�%UHZHU-Allgeier-0F/DXJKOLQ�DGÕ\OD�VDWÕOÕU��%HFWRQ��'LFNLQVRQ��
8.��� (úLW� PLNWDUGD� ���� tris (hydroxymethyl) aminomethone, %4 dekstroz, %0.02 
PHWLOHQ� PDYLVL� NDUÕúÕPÕ� ND\QDWÕODUDN� UHQNVL]OHúWLULOLU� YH� KDYD� VÕ]GÕUPD]� úHNLOGH�
paketlenir. 
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 Fildes-0F,QWRVK�LQGLNDW|U��LVH�ú|\OH�KD]ÕUODQÕU���PO����0�1D2+�DOÕQDUDN����PO�
VX�LoLQGH�o|]�O�U���PO������OLN�PHWLOHQ�PDYLVL�����PO�VXGD�o|]�O�U��$\UÕFD����OÕN�JOXNR]�
VRO�V\RQX�D\UÕ� W�SOHUGH�KD]ÕUODQÕU��+HU��o�VROXV\RQGDQ�HúLW�PLNWDUGD�DOÕQDUDN bir tüpe 
NRQXU�YH�UHQNVL]OHúLQFH\H�NDGDU�ND\QDWÕOÕU� 

$1$(52%ø.�(.2/2-ø�  
.RQD÷ÕQ�ELU�GRNXVXQGD�DQDHURS�LQIHNVL\RQXQ�RUWD\D�oÕNDELOPHVL�LoLQ�GRNXQXQ�

RNVLMHQ� EDNÕPÕQGDQ� IDNLUOHúPHVL� JHUHNLU�� 'RNXODUÕQ� RNVLMHQL]DV\RQX�� NDQ� DNÕPÕQÕQ�
mevcudiyeti ile mümkün oluU�� ø\L� NDQODQDQ� ELU� GRNXGD� JHQHOOLNOH� DQDHURS� LQIHNVL\RQ�
JHOLúPH]��d�QN��� NDQÕQ�(K�SRWDQVL\HOL�� �NDOEH�X]DNOÕ÷ÕQD�ED÷OÕ� RODUDN�� \DNODúÕN������
P9� FLYDUÕQGDGÕU� �DUWHU\HO� NDQÕQ� (K� SRWDQVL\HOL�� YHQ|]� NDQÕQNLQGHQ� GDKD� ID]ODGÕU���
Anaerobik infeksiyonlar genellikOH�QHNUR]H�ROPXú�YH�NDQ�DNÕPÕ�GXUPXú�YH\D�HQ�D]ÕQGDQ�
FLGGL�ELoLPGH�D]DOPÕú�GRNXODUGD�J|U�O�U��%|\OH�GRNXODUGD�(K�YROWDMÕ� -250 mV'a kadar 
G�úHUHN�DQDHURS�HNRORML\L�ROXúWXUXU�� 
 Mezenter, barsaklar, apendiks, bursa’lar, ovarium, kas dokusu ve periton 
anatomiN� RODUDN� RNVLMHQOH� WHPDVÕ� P�PN�Q� ROPD\DQ� E|OJHOHUGLU�� ELU� \DUDODQPD�
GXUXPXQGD�DQDHURELN�LQIHNVL\RQODUD�GX\DUOÕGÕU��3HNL�QDVÕO�ROXUGD�]RUXQOX�DQDHURS�ELU�
EDNWHUL�VROXQXP�HSLWHOL��NRQMXNWLYD�YH\D�GLúHWL�PXNR]DVÕ�JLEL�KDYDQÕQ�YH�RNVLMHQLQ�ERO�
ROGX÷X�ELU� IORUD\D� \HUOHúHELOLU"�+HU� VROXQXPGD�ERO�PLNWDUGD�KDYDQÕQ� \�]H\H� WHPDV�
HWWL÷L� VROXQXP� HSLWHOLQLQ� YH� WRQVLOOHULQ� DQDHURS� LQIHNVL\RQODUD� GLUHQoOL� ROPDVÕ�
EHNOHQGL÷L� KDOGH� Actiomyces¶OHU� DNFL÷HUH�� Fusobacterium� YH� VSLURNHWOHU� ER÷D]�
IORUDVÕQD�\HUOHúHELOPHNWHGLU�� 

DokX� LoHULVLQGH� YH� \�]H\LQGH� DQDHURS� PLNURRUJDQL]PDODUÕQ� RNVLMHQGHQ�
NRUXQDELOGLNOHUL� VDKDODU� YDUGÕU�� $QDHURS� EDNWHULOHU�� PXNR]DGDNL� VLO\DODU� YH\D� NRQDN�
GRNX�VDOJÕODUÕQÕQ�PXNR]D\Õ�NDSODGÕ÷Õ�VDKDODUD�NRORQL]H�RODUDN�RNVLMHQGHQ�JL]OHQLUOHU��
Nazal pasajda mukus, D÷Õ]GD� GLúOHU� YH� VDO\D�� DNFL÷HU� DOYHROOHULQGH� V�UIDNWDQ� JLEL�
VDOJÕODU��D\UÕFD�WRQVLOOHULQ�\�]H\LQGHNL�NULSWDODU�RNVLMHQVL]�\�]H\OHU�\DUDWÕU�� 

$QDHURS� EDNWHULOHU� SHULDSLNDO� OH]\RQODUGDQ� GDKD� VÕN� �UHWLOGL÷L� KDOGH�� PDUJLQDO�
JLQJLYLWLV�IORUDVÕQGD�QLVSHWHQ�VÕQÕUOÕ�VD\ÕGDGÕU��d�QN��GLúHWL��N|N�NDQDOÕ�NDGDU�NDSDOÕ�ELU�
GRNX�GH÷LOGLU��+DYDQÕQ�RNVLMHQL\OH�QLVSHWHQ�GDKD�JHQLú�ELU�\�]H\GHQ�WHPDV�KDOLQGHGLU��
$QFDN� GLúHWL� FHSOHULQLQ� GHULQOLNOHULQGH�� SHULRGRQWDO� GRNX� ND\EÕQÕQ� ROGX÷X� NHPLN� LoL�
FHSOHUGH� YH� GLúOHULQ� DSURNVLPDO� \�]H\OHULQGH� (K� SRWDQVL\HOL� \HWHULQFH� G�ú�NW�U� YH�
DQDHURS�EDNWHULOHU�EXUDODUD�NRORQL]H�ROXUODU��$\UÕFD�LOHUOHPLú�SHULRGRQWLWLVWH�DUWDQ�GDPDU�
KDUDEL\HWLQH�ED÷OÕ�RODUDN�VXEJLQJLYDO�ED÷�GRNXVX�YH�PXNR]DQÕQ�NDQ�GRODúÕPÕ�D]DODUDN�
DQDHURS� HNRORMLQLQ� JHOLúPHVLQH� \DUGÕPFÕ� ROXU�� )HQD� \DSÕOPÕú� SURWHWLN� UHVWRUDV\RQODU��
JHYúHPLú�YH\D�GHOLN�NXURQ�YH�N|SU�OHU�� WRWDO�YH�SDUVL\HO�SURWH]OHULQ�PXNR]D\D� WHPDV�
HGHQ�\�]H\OHUL��GLO�SDSLOOHULQLQ�DUDVÕ��GLúWDúODUÕ�YH�o�U�N�WDEDQÕ�RNVLMHQLQ�XODúDPDGÕ÷Õ�YH�
anaerop ekolojinin geliúWL÷L�E|OJHOHUGLU��.|W��D÷Õ]�KLM\HQL�YH�NXVXUOX�WHPL]OLN�DQDHURELN�
HNRORML\L� KD]ÕUOD\ÕFÕGÕU�� %|\OH� GXUXPODUGD� Fusobacterium¶ODUÕQ� ROXúWXUGX÷X� 9LQFHQW�
VWRPDWLWL�YH�QHNUR]OX��OVHUDWLI�JLQJLYLWLV�GDKD�VÕN�J|U�O�U� 

'LúOHULQ� LQIHNWH� N|N� NDQDOÕQGD� NDQ� GRODúÕPÕQ� GXUPXú� ROPDVÕ�� �ELOKDVVD� SXOSD�
RGDVÕ�NDSDOÕ�ROGX÷XQGD��DQDHURELN�HNRORMLQLQ�ROXúPDVÕQD�\DUGÕP�HGHU��3XOSD�GRNXVX�
QHNUR]H� RODUDN� DQDHURS� HNRORMLQLQ� WDP� RODUDN� ROXúPDVÕQÕ� VD÷ODU�� .|N� NDQDOÕ�
LQIHNVL\RQODUÕQÕQ� HUNHQ� G|QHPOHULQGH� ELOH� SXOSD� RGDVÕQGD� RNVLMHQ� VHYL\HVL� KÕ]OD�
D]DODUDN� (K� SRWDQVL\HOLQLQ� G�úPHVLQH� \RO� DoDU�� (Q� D]� VHYL\HGH� RNVLMHQ� GHQWLQ�
tubuluslerindedir. (NVSR]H�NDQDO�D÷Õ]�ODU�ÕQGD�ELUD]� ID]OD�RNVLMHQ�EXOXQDELOLU�� IRUDPHQ�
DSLNDOH\H�GR÷UX�JLGHUHN�D]DOÕU��.DQ�GRODúÕPÕ�GXUPXú�ELU�N|N�NDQDOÕ��DQDHURS�EDNteriler 
LoLQ� LGHDO� ELU� YDVDW� ROXúWXUXU�� øQIHNWH� N|N� NDQDOÕ� GDLPD�� Peptostreptococcus, 
Fusobacterium, Bacteroides, Porphyromonas, Prevotella, Wolinella, Actinomyces, 
Propionibacterium YH�VSLURNHWOHU�JLEL�]RUXQOX�DQDHURS�EDNWHULOHU� WDUDIÕQGDQ�LVWLOD�HGLOLU��
øQIHNWH�N|N�NDQDOÕQGDQ�Bacillus veya Pseudomonas gibi zorunlu aerop bakteriler izole 
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edilmezler, buradaki SDWRMHQOHULQLQ�QHUHGH\VH� WDPDPÕ� ������DQDHURSWXU��%X�VHEHSOH�
endodontik mikrobiyoloji büyük ölçüde anaerobik bakteriyoloji üzerine kuruludur. 

Konak doNXGD� DQDHURELN� HNRORMLQLQ� ROXúPDVÕQÕ� VD÷OD\DQ� EDúND� IDNW|UOHU� GH�
YDUGÕU�� gUQH÷LQ� ELU� IORUDGD� EXOXQDQ� ]RUXQOX� DHURELN� EDNWHULOHU� VÕQÕUOÕ� PLNWDUGDNL�
RNVLMHQL�V�UDWOH�W�NHWHELOLUOHU��%X�GXUXP��DQDHURS�EDNWHULOHUH�X\JXQ�NRúXOODU�\DUDWÕU�� 

Anaerop ekolojiyi oluúWXUDQ�ELU�EDúND�IDNW|U�QHNURWLN�GRNXODUÕQ�PHYFXGL\HWLGLU��
+DUS� \DUDODUÕ�� H]LN� YH� \ÕUWÕN� úHNOLQGHNL� \DUDODU�� LoHULVLQGH� \DEDQFÕ� FLVLP� EDNL\HVL�
EXOXQDQ� \DUDODU�� YDVN�OHU� VWD]� LOH� ROXúDQ�GHNXELWXV� �OVHUOHUL� YH\D�DPSLULN� \|QWHPOH�
(üzerine kahve ve tütün kapatÕODUDN�� WHGDYL� HGLOPH\H�oDOÕúÕODQ� � \DUDODUGD�RNVLMHQVL]�
NDODQ�YH�QHJDWLI�UHG�NVL\RQ�SRWDQVL\HOL�ROXúDQ�RGDNODU�EXOXQXU� 

$1$(52%ø.�%$.7(5ø/(5�9(�$1$(52%ø.�ø1)(.6ø<21/$5�� 
.OLQLN�|QHPL�RODQ�DQDHURS�JHQXVODU�DOIDEHWLN�VÕUD�LOH�úXQODUGÕU�� 
Sporlu, Gram pozitif çomaklar: Clostridium, Desulfotomaculum.   
Sporsuz, Gram pozitif çomaklar: Acetobacterium, Actinomyces, 

Arcanobacterium, Bifidobacterium, Eubacterium, Lachnospira, Lactobacillus, 
Methanobacterium, Propinibacterium. 
 Sporsuz, Gram pozitif koklar: Caprococcus, Gemmiger, Peptococcus, 
Peptostreptococcus, Ruminococcus, Sarcinia, Staphylococcus, Gamella YH� ED]Õ�
Streptococcus’lar (S. hansenii, S. morbillorum, S. parvulus ve S. pleomorphus). 
 Sporsuz, Gram negatif çomaklar: Acetivibrio, Acidaminobacter, Anaerovibrio, 
Anaerorhabdus, Anaerobiospirillum, Anaerobacter, Bacteroides, Bilophila, Borrelia, 
Butyrivibrio, Capnocytophage, Capsularis, Camphylobacter, Centipeda, Cristaspira, 
Desulfobacter, Desulfobulbus, Desulfococcus, Desulfosarcinia, Desulfomonas, 
Desulfuromonas, Desulfovibrio, Dichelobacter, Fibrobacter, Fusobacterium, 
Helicobacter, Hyobacter, Leptotrichia, Megamonas, Mitsuokella, Mobilincus, 
Pelobacter, Pectinatus, Porphyromonas, Prevotella, Progiogenium, Propionispira, 
Rikenella, Roseburia, Ruminobacter, Sebaldella, Selenomonas, Serpula, Spirochaeta, 
Succinomonas, Succinovibrio, Tisierella, Treponema, Wolinella. 
 Sporsuz, Gram negatif koklar: Acidaminococcus, Megasphera, Veillonella. 

 
%X� EDNWHULOHUOH� ROXúDQ� LQIHNVL\RQODUGD� JHQHOOLNOH� RUWDN� KD]ÕUOD\ÕFÕ� VHEHS� G�ú�N�

UHG�NVL\RQ�SRWDQVL\HOL�YH�GRNXQXQ�L\L�NDQODQDPD\ÕúÕGÕU�YH�JHQHOOLNOH�úX�LQIHNVL\RQODUD�
sebep olurlar: Nazokomiyal diyareler, botulismus, diyare, gaz gangren, yüzeyel 
LQIHNVL\RQODU�� LQVDQ� YH� KD\YDQ� SDUD]LW� ND\QDNOÕ� LQIHNVL\RQODU�� VHSWLN� DERUWXV� 
DNWLQRPLNR]�DSVHVL��NDSDOÕ�RUJDQ�DEVHOHUL��DVSLUDV\RQ�SQ|PRQLVL��DSDQGLVLW��NROHVLVWLW��
krepitan ve QRQNUHSLWDQ�VHO�OLW��NORVWULGLDO�PL\RQHNUR]��GLú�N|N��YH�GLúHWL�LQIHNVL\RQODUÕ��
stomatit, endokardit, beyin apsesi, menenjit, nekrotik pnömoni, osteomyelit, orta kulak 
LOWLKDEÕ��SHULWRQLW��VHSWLN�DUWULW��NURQLN�VLQ�]LW��VXEGXUDO�YH�WRUDVLN�DPSL\HP�YH�WHWDQoz.  

%D]Õ�SROLPLNURELDO� LQIHNVL\RQODUGD� IDN�OWDWLI�YH�KDWWD�]RUXQOX�DHURSODU� LOH�ELUOLNWH�
EXOXQDELOLUOHU��øQVDQ�ND\QDNOÕ�EDúOÕFD�LQIHNVL\RQODUGD�DQDHURS�EDNWHUL�J|U�OPH�\�]GHOHUL�
Tablo 62-�¶GH�YHULOPLúWLU� 
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Tablo 62-1�%D]Õ�|QHPOL�LQIHNVL\RQODU�YH�DQDHURS�bakteri izole edilme yüzdeleri. 
øQIHNVL\RQ�WLSL Anerop (%) 

Aspirasyon pnömonisi, akc.apsesi ve nekrotik pnömoni   85-93 

Bakteriyemi 9-20 

Sinüzit  50-100 

Torasik ampiyem 76 

Beyin apsesi 83 

'Lú�N|N�NDQDOÕ�LQIHNVL\RQODUÕ 99 

Gingivitis ve Periodontitis 84 

$SDQGLVLW�YH�NRORQ�FHUUDKL�\DUDODUÕ 79-95 

'HULDOWÕ�DEVHOHUL 60 

Nonklostridial krepitan selülit 75 

Pilonidal sinüs 73 

Diyabetik ülser ve gangren 63-85 

hULQHU�VLVWHP�LQIHNVL\RQODUÕ 1 

 
 

6ÕN�UDVWODQDQ�DQDHURSODUÕQ�EDúÕQD�B. fragilis, B. thetaiotaomicron gelir. Bu gurup 
EDNWHULOHU��SHQLVLOLQ�YH�DQDORJODUÕQD��WHWUDVLNOLQOHUH�����QF��NXúDN�VHIDORVSRULQ��NLQRORQODU�
YH� DPLQRJOLNR]LWOHUH� JLGHUHN� DUWDQ� ELoLPGH� GLUHQo� JHOLúWLUPLúOHUGLU��Clostridium türleri, 
Bacteroides, Fusobacterium ve anaerobik koklardan daha nadir izole edilirler, ama 
GDKD�LGGLDOÕ�LQIHNVL\RQODU�\DSDUODU��%D]Õ�|QHPOL�Clostridium’ODU�UDVWODQPD�VÕNOÕ÷ÕQD�J|UH��
C. perfringens, C. ramosum, C. difficili, C. clostridioforme, C. innocuum, C. septicum, C. 
sordellii, C. cadaveris, C. paraputrificum, C. sporogenes, C. tertium, C. bifermentes, C. 
butyricum ve C. subterminaledir. Daha seyrek görülen anaerop infeksiyonlar ise 
Actinomyces�ND\QDNOÕ�RODQODUGÕU��$NWLQRPLNR]��NURQLN��JUDQ�ORPDW|]�YH�V�S�UDWLI�DEVHOHU�
LOH�NDUHNWHUL]H�ELU�KDVWDOÕNWÕU��(Q�VÕN�KDVWDOÕN�HWNHQL�RODQ�Actinomyces� µOHU�úXQODUGÕU��A. 
israelii, A. naeslundii, A. viscosus, A odontoliticus, A. meyeri. Daha seyrek olarak 
Propinobacterium propionicum� LQIHNVL\RQODUÕ� JHOLU�� Propinobacterium’lar bazen bir 
NRQWDPLQDQW� RODUDN� RUWD\D� oÕNDU�� DQFDN� DUND� DUND\D� \DSÕODQ� NDQ� N�OW�UOHULQGH� ÕVUDUOD�
ürüyorsa Propinibacterium’ODUÕQ� SDWRMHQ� PLNURRUJDQL]PD� ROGX÷XQD� NDUDU� YHULOHELOLU��
Bilhassa implant protez kullananlarda endokardit etkeni olabilmektedir. Gram pozitif 
anaerop koklar bilhassa kemik, eklem ve abdRPLQDO�PDWHU\DOGD�����VÕNOÕNOD��UHUOHU��
Bunlar Peptostreptococcus magnus, P. asaccharolyticus, P. prevotii, P. anaerobius ve 
Streptococcus intermedius’WXU�� *HQHOOLNOH� WDPDPÕQD� \DNÕQ� ELU� E|O�P�� SHQLFLOOLQ¶H�
GLUHQoOLGLU��3HQLVLOLQ�*�YH�DQDORJODUÕ�oRN�HVNLOHUGHQ�EHUL�DQDHURS�LQIHNVL\RQODUGD�VÕNOÕNOD�
VHoLOHQ� DQWLEL\RWLN� RODJHOPLúWLU�� $QFDN� \DSÕODQ� VRQ� oDOÕúPDODU� J|VWHUPLúWLUNL�� F. 
mortiferum, F. varium��ED]Õ�Prevotella ve Porphyromonas türleri, P. bivia, P. disiens ve 
ED]Õ� Clostridium� W�UOHUL� SHQVLOLQH� DUWÕN� E�yük ölçüde dirençlidir. Bu bakterilerde ß-
ODNWDPD]�DNWLYLWHOHUL�WHVSLW�HGLOPLúWLU�� 
 øQIHNWH�ELU�GLúLQ�N|N�NDQDOÕQGDQ� L]ROH�HGLOPHVL�EHNOHQHQ�oR÷X�SDWRMHQ�DQDHURS�
EDNWHULOHU� úXQODUGÕU�� Fusobacterium nucleatum, Porphyromonas , Prevotella, 
Peptostreptococcus, Eubacterium, Lactobacillus, Wolinella recta, Streptococcus 
anginosus, Actinomyces israelii, Capnocytophage ochracea, Selenomonas sputigena, 
Veillonella parvula, Treponema denticola, Propinobacterium propionicum ve 
Acidaminococcus. 
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Tablo 62-2�%D]Õ�DQDHUop patojenlerin izolasyonunda seçici besiyeri içerisine ilave 
HGLOHQ�NDWNÕ�PDGGHOHUL� 
Seçici madde 

miktar / 100 ml 
besiyeri +DQJL�EDNWHUL\L�VHoWL÷L 

Kristal viyole 
Streptomisin 

1mg 
1mg 

Fusobacterium 

Sodyum azid 20 mg Clostridium 

Sodyum azid 
Safra 

20 mg 
1.7 mg 

Bacteroides 

Sodyum azid 
%ULODQ�\HúLOL 

30 mg 
1.8 mg 

Bacteroides, Fusobacterium 

Sorbik asit 0.12 g Clostridium 

Sorbik asit 
Polimiksin B 

0.12 g 
2 mg 

Clostridium 

Feniletil alkol 0.25 g Clostridium, Bacteroides, Fusobacterium 

Neomisin 10 mg Clostridium, Peptostreptococcus, Bacteroides 

Kanamisin 7.5 mg Eubacterium, Actinomyces, 
Propionibacterium 

Kanamisin 
Vankomisin 

10mg 
750 µg 

Bacteroides, Fusobacterium 

Neomisin 
Vankomisin 

10 mg 
750 µg 

Fusobacterium, Veillonella 

Oleandomisin 
Polimiksin 
Sulfadiazin 

50 µg 
1000 Unit 
10 mg 

Clostridium perfringens 
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