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KISALTMALAR 

 

PZT: Polimeraz Zincir Tepkimesi 

*ø6��*DVWURLQWHVWLQDO�6LVWHP 

SDA: Sabouraud Dekstroz Agar 

.2h��.RORQL�2OXúWXUDQ�hQLWH 

$,'6��(GLQLOPLú�%D÷ÕúÕNOÕN�<HWHUVL]OL÷L�6HQGURPX 

KOH: Potasyum Hidroksit 

%+,��%H\LQ�.DOS�øQI�]\RQ 

SABHI: Sabouraud-BHI 

+'0��+�FUH�'XYDUÕ�0DQQDQÕ 
RIA: Radio Immun Assay 

EIA: Enzim Immun Assay 

LA: Lateks Aglütinasyon 

REA: Restriksiyon Enzim Analizi 

Real-WLPH�3=7��*HUoHN�=DPDQOÕ�3ROLPHUD]�=LQFLU�7HSNLPHVL
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1. ÖZET 

 
Kan Örneklerinde Polimeraz Zincir Tepkimesi Yöntemi ile Candida� '1$¶VÕQÕQ�

6DSWDQPDVÕ 
 

.DQGLGHPLOHULQ� SURJQR]XQXQ� X\JXQ� VD÷DOWÕmdaQ� VRQUD� ELOH� L\L� ROPDGÕ÷Õ, yüksek 

PRUWDOLWH� RUDQÕQD� VDKLS� ROGX÷X� YH� WDQÕVÕQGD� DOWÕQ� VWDQGDUW� NDEXO� HGLOHQ� NDQ� N�OW�U�Q�Q�
ROJXODUÕQ����¶LQGH�QHJDWLI�NDODELOGL÷L�ELOLQPHNWHGLU��.DQGLGHPLQLQ�KÕ]OÕ�YH�J�YHQLOLU�RODUDN�
HUNHQ� WDQÕVÕ� DQWLIXQJDO� VD÷DOWÕPD� EDúODQPDVÕ� DoÕVÕQGDQ� E�\�N� |QHP� WDúÕPDNWDGÕU��
dDOÕúPDPÕ]ÕQ� DPDFÕ�� NDQGLGHPL� NXúNXOX� ROJXODUÕQ� NDQ� |UQHNOHULQGH� SROLPHUD]� ]LQFLU�
tepkimesi (PZT) yöntemi ile Candida türlerinin saptanmasÕ� LoLQ� \|QWHPLQ� VLP�OH� |UQHNOHU�
NXOODQÕODUDN�VWDQGDUGL]DV\RQXQXQ�VD÷ODQPDVÕGÕU� 

 

dDOÕúPDPÕ]GD�� C. albicans ATCC 90028, C. tropicalis ATCC 1021, C. parapsilosis 

ATCC 90018, C. krusei ATCC 6258, Escherichia coli ATCC 35218, Staphylococcus aureus 

ATCC 25923 gLEL� VWDQGDUW� VXúODU� LOH� Aspergillus fumigatus, C. kefyr, C. glabrata, C. 

lusitaniae, C. guilliermondii, Rhodotorula sp.� NOLQLN� L]RODWODUÕ� NXOODQÕODUDN�� VD÷OÕNOÕ�
J|Q�OO�OHUGHQ� ('7$¶OÕ� W�SOHUH� DOÕQDQ� NDQ� |UQHNOHUL� YH� NDQ� N�OW�U�QGH� �UHPH� VDSWDQPD\DQ�
BACTEC 9���� NDQ� N�OW�U� úLúHOHULQGH� VLP�OH� |UQHNOHU� KD]ÕUODQPÕúWÕU�� $\UÕFD� NDQ� N�OW�U�
úLúHOHULQGH��UHPH�VLQ\DOL�YHUHQ�YH�NDWÕ�EHVL\HUOHULQGH�Candida t�UOHUL��UH\HQ����KDVWDQÕQ�NDQ�
N�OW�U�|UQH÷L�GH�LQFHOHQPLúWLU� 

 

Tüm örneklerin DNA eldesi, eritrosit, lökosit ve funJXV�K�FUH�GXYDUÕ�OL]LV�WDPSRQODUÕ�LOH�
|Q�LúOHPL�WDNLEHQ��01�1XFOHRVSLQ�7LVVXH�.LW��0DFKHUH\-Nagel, Almanya)’in doku örnekleri 

LoLQ� |QHUGL÷L� VWDQGDUW� SURVHG�U� X\JXODQDUDN� JHUoHNOHúWLULOPLúWLU�� (OGH� HGLOHQ� '1$¶ODU� �6�
U'1$�E|OJHVLQGHQ�VHoLOPLú�VHQWHWLN�ROLJRQ�NOHRWLW�|QF�OOHULQLQ�NXOODQÕOGÕ÷Õ�3=7�\|QWHPL�LOH�
oR÷DOWÕOPÕú� YH���¶OLN� DJDUR]� MHOGH�J|U�QW�OHQPLúWLU� Görüntülerde 105 baz çiftlik (bp) ürün 

YDUOÕ÷Õ�SR]LWLI�RODUDN�GH÷HUOHQGLULOPLúWLU�  
 

8\JXODGÕ÷ÕPÕ]� 3=7� \|QWHPLQLQ� KD]ÕUODQDQ� VLP�OH� |UQHNOHUGH� HQ� G�ú�N� VDSWDPD� VÕQÕUÕ�
100-1000 KOÜ/ml Candida� RODUDN� EHOLUOHQPLúWLU�� dDOÕúPD\D� DOÕQDQ� W�P�Candida VXúODUÕ� LOH�
KD]ÕUODQDQ�|UQHNOHUGH�����ES¶OLN��U�Q�YDUOÕ÷Õ�J|]OHQPLúWLU��E. coli, S. aureus, A. fumigatus ve 
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Rhodotorula sp. VXúODUÕQGDQ� KD]ÕUODQDQ� YH� QHJDWLI� RODQ� NDn örnekleri ise Candida '1$¶VÕ�
DoÕVÕQGDQ�ROXPVX]�EXOXQPXúWXU��Candida �UHPHVL�RODQ�NDQ�N�OW�U�|UQHNOHUL� LOH�\DSÕODQ�3=7�
VRQXFXQGD�GD�\LQH�D\QÕ�����ES¶OLN��U�Q�YDUOÕ÷Õ�J|]OHQPLúWLU�� 

 

%X� oDOÕúPDGD� X\JXODQDQ� 3=7� \|QWHPL� \DNODúÕN� �� VDDWWH� WDPDPODQPDNWD�� EXQD� NDUúÕQ�
rutin kan kültür yöntemleri ile Candida üremesinin belirlenmesi en erken 24-48 saate kadar 

X]DPDNWDGÕU�� %XQXQ� \DQÕQGD� \|QWHPLQ� KHP� NDQ� KHP� GH� %$&7(&� ����� úLúHOHULQH� DOÕQDQ�
|UQHNOHUH� X\JXODQPDVÕ� |QHPOL� ELU� DYDQWDM� JLEL� J|U�OPHNWHGLU� Yöntemimizin hasWD� EDúÕQD�
maliyeti 8 Y7/�RODUDN�EHOLUOHQPLú�ROXS��EX�SDUD�KDVWD\D�X\JXODQDFDN�\DQOÕú�\D�GD�JHUHNVL]�
DQWLIXQJDO�VD÷DOWÕP�YH�KDVWDQH�PDVUDIODUÕ�J|]�|Q�QH�DOÕQGÕ÷ÕQGD�oRN�G�ú�N�NDOPDNWDGÕU� 

 

6RQXo� RODUDN�� NDQGLGHPL� NXúNXOX� ROJXODUGDQ� DOÕQDQ� JHUHN� NDQ� JHUHNVH�BACTEC kan 

kültür örneklerinde 5S rDNA genine özgü PCon 1 ve PCon 2 PZT |QF�OOHULQLQ�NXOODQÕOGÕ÷Õ�
PZT \|QWHPL�LOH�GDKD�NÕVD�V�UHGH�Candida '1$¶VÕQÕQ�VDSWDQDELOHFH÷L�EHOLUOHQPLúWLU� 

 

Anahtar Kelimeler: Candida, kan, PZT 
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2. SUMMARY  

 

Detection of Candida DNA in blood samples by polymerase chain reaction  

 

It is known that even after appropriate treatment, the prognosis of candidemia is poor 

and candidemia has high mortality rates. The blood culture which is accepted as the gold 

standard for the diagnosis, can remain negative in %42 of the cases. Therefore rapid and 

reliable diagnosis of candidemia is very important to start the antifungal treatment. The aim of 

our study was to standardize the polymerase chain reaction (PCR) method by using simulated 

samples in order to detect Candida species in blood samples of candidemia suspected cases. 

 

In this study, simulated samples were prepared by using blood samples of healthy 

volunteers which were inoculated into tubes with EDTA and BACTEC 9240 blood culture 

bottles in which no growth was detected and standard strains as C. albicans ATCC 90028, C. 

tropicalis ATCC 1021, C. parapsilosis ATCC 90018, C. krusei ATCC 6258, Escherichia coli 

ATCC 35218, Staphylococcus aureus ATCC 25923 and clinical isolates of Aspergillus 

fumigatus, C. kefyr, C. glabrata, C. lusitaniae, C. guilliermondii, Rhodotorula sp. 

Furthermore, blood culture samples of 23 patients whose blood culture bottles signaled as 

positive and showed growth of Candida in agar plates were examined. 

 

DNA extraction of all samples were performed according to the standard procedure 

proposed by the MN Nucleospin Tissue Kit (Macherey-Nagel, Germany) for tissue samples; 

following the pre-treatment with erythrocyte, leukocyte and fungus cell wall lysis buffers. 

DNAs were amplified with the PCR method, using synthetic oligonucleotide primers selected 

from the 5S rDNA region and PCR products were “electrophoresed” in 2% agarose gel. 

Presence of a 105 base pair product was considered as positive. 

 

The lowest detection limit of PCR has been determined as 100-1000 CFU/ml Candida 

for our simulated samples. The presence of a 105 bp band has been observed in samples 

prepared with all Candida strains included in the study. Blood samples spiked with E. coli, S. 

aureus, A. fumigatus and Rhodotorula sp. and negative blood samples has been found as 
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negative in terms of Candida DNA. The same 105 bp product has been observed in the PCR 

products of blood culture samples with Candida growth. 

 

The PCR method applied in this study takes approximately 7 hours, whereas the 

detection of Candida growth takes at least 24-48 hours by routine blood culture method. Also 

the application of this method to both blood samples and samples obtained from BACTEC 

9240 blood culture bottles seems to be an advantage. The cost of this method per patient is 

determined to be approximately 8 YTL and this amount is very small when compared with the 

cost of wrong or unnecessary antifungal therapy and hospital expenses. 

 

As a result, it has been determined that Candida DNA from either blood or BACTEC 

blood culture samples, taken from candidemia suspected cases, can be detected in a shorter 

time by PCR using PCon 1 and PCon 2 primers which are spesific for 5S rDNA gene. 

 

Key words: Candida, blood, PCR 
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3. Gø5øù�YH�$0$d 

 

)XQJDO� LQIHNVL\RQODUÕQ� SUHYDODQVÕ�� VRQ� \ÕOODUGD� LPP�Q� \HWPH]OLNOL� KDVWDODUÕQ� VD\ÕVÕQÕQ�
DUWPDVÕ�� JHQLú� VSHNWUXPOX� DQWLEL\RWLNOHU� YH� damar içi NDWHWHUOHULQ� \D\JÕQ� NXOODQÕPODUÕ�
QHGHQL\OH�DUWPÕúWÕU������%D÷ÕúÕNOÕN�VLVWHPL�EDVNÕODQPÕú�KDVWDODU�W�P infeksiyonlara özellikle de 

PDQWDU� LQIHNVL\RQODUÕQD� GX\DUOÕGÕU�� )XQJXVODU� EX� KDVWDODUGD� KÕ]OÕ� JHOLúHQ�� |OG�U�F�� YH�
VD÷DOWÕPÕ�]RU�NOLQLN�WDEORODU�ROXúWXUPDNWDGÕU����� 

 

$PHULND� %LUOHúLN� 'HYOHWOHUL¶QGH�� KDVWDQH� N|NHQOL� IXQJHPLOHU� ����¶OHUGH� ����� LNHQ�
1990’laUGD� ����¶D� \�NVHOPLú� ROXS�� W�P� nozokomiyal NDQ� GRODúÕPÕ� LQIHNVL\RQODUÕQÕQ� ��-

10’unun Candida� W�UOHULQGHQ� ND\QDNODQGÕ÷Õ� ELOGLULOPLúWLU� ���� ��� ��� ���� øQYD]LY� NDQGLGR]�
WDEORODUÕQÕQ� WHPHO� HWNHQL� RODQ� Candida albicans� LPP�Q� \HWPH]OLNOL� KDVWDODUÕQ� NDQ�
kültürleriQGHQ�HQ�VÕN�L]ROH�HGLOHQ�IXQJDO�SDWRMHQGLU��%XQXQ�\DQÕQGD�C. tropicalis, C. glabrata, 

C. parapsilosis ve C. krusei� JLEL� GL÷HU� Candida� W�UOHULQLQ� GH� DUWDQ� RUDQGD� VR\XWODQGÕ÷Õ�
bildirilmektedir (6). 

 

Candida W�UOHUL� ELUoRN� IDUNOÕ� NOLQLN� WDEOR\D� QHGHQ� RODQ� HQ� \D\JÕQ� LQVDQ� NRPPHQVDOL�
ROXS��|QHPOL�QRNWD�LPP�Q�\HWPH]OLNOL�KDVWDODUGD�DUWPÕú�RUDQODUGD�J|U�OHQ�\D\JÕQ�hematojen 

LQIHNVL\RQODUGÕU������Candida türlerinden kaynaklanan kan GRODúÕPÕ�LQIHNVL\RQODUÕ��NRDJ�OD]-
negatif stafilokok, Staphylococcus aureus ve enterRNRNODUGDQ� VRQUD� J�Q�P�]GH� HQ� VÕN�
dördüncü septisemi nedeni olarak izlenmektedir (8, 9). Kandidemilerin prognozunun uygun 

VD÷DOWÕPÕQGDQ sonra bile %50-��¶OLN�ELU�PRUWDOLWH�RUDQÕ�LOH�L\L�ROPDGÕ÷Õ�VDSWDQPÕúWÕU�������%X�
QHGHQOH�NDQGLGHPLQLQ�HUNHQ�WDQÕVÕ�YH�DQWLIXQJDO�VD÷DOWÕP�LoLQ�JHOLúPLú�\|QWHPOHUH�JHUHNVLQLP�
söz konusudur (6).  

 

øQIHNVL\RQ� KDVWDOÕNODUÕQÕQ� W�P�QGH� ROGX÷X� JLEL� NDQGLGHPLGH� GH� WDQÕ� NR\GXUXFX� WHPHO�
\|QWHP�N�OW�U�LOH�PD\DQÕQ�VR\XWODQPDVÕ�YH�W�U�Q�Q�EHOLUOHQPHVLGLU��)DNDW�VLVWHPLN�NDQGLGR]�
tablolaUÕQGD�DOWÕQ�VWDQGDUW� NDEXO� HGLOHQ� N�OW�U� YH� |]HOOLNOH� NDQ�N�OW�U�Q�Q�JHQHOOLNOH�QHJDWLI�
VRQXo� YHUGL÷L� ELOGLULOPHNWHGLU� ����� ����� 7DQÕ�� UXWLQ� RODUDN� NXOODQÕODQ� N�OW�U� RUWDPODUÕQGD�
Candida’QÕQ� \DYDú� �UHPHVL� QHGHQL� LOH� JHFLNPHNWH� YH� EX� QHGHQOH� HUNHQ� WDQÕ� KHU� zaman 
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P�PN�Q� RODPDPDNWDGÕU�� 5XWLQ� YH\D� IXQJXV¶D� |]HO� NDQ� N�OW�UOHULQLQ� J�YHQLOLU� ROPDGÕ÷Õ� YH�
LQN�EDV\RQ�LoLQ�E�\�N�PLNWDUGD�NDQ�JHUHNWLUGL÷L�EHOLUWLOPLúWLU�����������øQYD]LY�NDQGLGR]�LoLQ�
NDQ� N�OW�U�Q�Q�� ROJXODUÕQ� VDGHFH� ���¶LQGH� SR]LWLI� ROGX÷X� WDKPLQ� HGLOPHNWHGLU�� $\UÕFD�
nötropenik hastalarda, kanda Candida W�UOHULQLQ��UHPHVLQLQ�EDúDUÕVÕ]OÕ÷Õ�ROD÷DQ�RODUDN�NDEXO�
HGLOPHNWHGLU� ������6LVWHPLN�NDQGLGR]XQ�NOLQLN� WDQÕVÕQGD�� WHPHO�\|QWHP�RODQ�NDQ�N�OW�U�QGH��
kemoterapinin bir sonucu olarak üremenin inhibisyonu ve\D� RUJDQL]PDODUÕQ� NDQD� DUDOÕNOÕ�
RODUDN� JHoPHOHUL� QHGHQL� LOH� NDQÕWODQPÕú� ROJXODUGD� ELOH� C. albicans¶ÕQ� VDSWDQPDVÕQÕQ� ]RU�
ROGX÷X�ELOGLULOPHNWHGLU�������6LVWHPLN�NDQGLGR]X�WDQÕPODPDN�LoLQ�VÕNOÕNOD�LNL�YH\D�GDKD�ID]OD�
NDQ�N�OW�U��NXOODQÕOPDVÕQD�UD÷PHQ��VWDQGDUW�NDQ�N�OW�U�\|QWHPOHULQLQ�WDQÕ�LoLQ�LNL�LOH��o�J�Q�
KDWWD�GDKD�X]XQ�ELU�V�UH�JHUHNWLUGL÷L�EHOLUWLOPHNWHGLU��øQYD]LY�Candida�LQIHNVL\RQODUÕ�KDVWDQÕQ�
KD\DWÕQÕ�FLGGL�ELoLPGH�WHKGLW�HGHQ�YH�VD÷DOWÕPÕQÕQ�oRN�KÕ]OÕ�EDúODQPDVÕ�JHUHNHQ�LQIHNVL\RQODU�
ROPDVÕ�QHGHQL�LOH�LPP�Q�\HWPH]OLNOL�KDVWDODUGD�EX�LQIHNVL\RQODUÕQ�]DPDQÕQGD�YH�GR÷UX�WDQÕVÕ�
LoLQ�GDKD�KÕ]OÕ��|]J�O�YH�GX\DUOÕ�ELU�\|QWHPLQ�JHUHNOL�ROGX÷X�YXUJXODQPÕúWÕU������ 

 

6LVWHPLN�IXQJDO�LQIHNVL\RQODU�LoLQ�KÕ]OÕ�YH�WDQÕ�NR\GXUXFX�VWUDWHMLOHU�DQWLNRU��DQWLMHQ�YH\D�
D1$� VDSWDQPDVÕQÕ� LoHUPHNWHGLU� ������ g]J�O� DQWLNRUODUÕQ� VDSWDQPDVÕQD� YH\D� Candida 

DQWLMHQOHULQLQ� NDQGLGR]� WDQÕVÕQGD� NXOODQÕOPDVÕQD� UD÷PHQ�� EX� \|QWHPOHULQ� GX\DUOÕOÕN� YH�
|]J�OO�N� JLEL� ELUoRN� QRNWDGD� \HWHUVL]� ROGXNODUÕ� G�ú�Q�OPHNWHGLU� ������ gUQH÷LQ� NHPLN� LOL÷L�
DOÕFÕODUÕQGD� DQWLNRU� VDSWDQPDVÕQÕQ� EHNOHQPHGLN� KXPRUDO� \DQÕWODU� QHGHQL� LOH� VÕQÕUOÕ� ROGX÷X�
UDSRU� HGLOPLúWLU� ������ %XQXQ� \DQÕQGD� VHURORMLN� WHVWOHULQ� LPP�Q� \HWPH]OLNOL� NDQVHU� KDVWDODUÕ�
LoLQ�J�YHQLOLU�ROPDGÕ÷Õ�ELOGLULOPLúWLU������� 

 

6LVWHPLN� NDQGLGR]� WDQÕVÕQGD kanda Candida¶QÕQ� VDSWDQPDVÕ� LoLQ� 3=7� \|QWHPLQLQ�
JHOLúWLULOPHVL� |QHPOL� ELU� LOHUOHPH� RODUDN� J|U�OPHNWHGLU�� 3=7¶GHNL� DúDPDODUÕQ� N�OW�UH� J|UH�
GDKD�NÕVD�V�UH�DOGÕ÷Õ�UDSRU�HGLOPLúWLU�������%|\OHFH�VLVWHPLN�NDQGLGR]�WDQÕVÕQGD�N�OW�UH�J|UH�
belirgin bir süre avanWDMÕ�V|]�NRQXVX�ROPDNWDGÕU��%XQXQ�\DQÕQGD�VD÷DOWÕPÕQ�HQ�NÕVD�V�UH�LoLQGH�
EDúODPDVÕ��|O�P�RUDQÕQÕQ��KDVWDQHGH�\DWÕú�V�UHVLQLQ�YH� LQIHNVL\RQXQ�JHWLUHFH÷L�PDGGL�\�N�Q�
D]DOWÕOPDVÕQÕ� VD÷OD\DFDNWÕU��Candida türlerinin polimeraz zincir tepkimesi (PZT) ile kandan 

EHOLUOHQPHVLQLQ��VLVWHPLN�NDQGLGR]XQ�WDQÕVÕ�LoLQ�DOWHUQDWLI�YH�GDKD�GX\DUOÕ�ELU�\|QWHP�ROGX÷X�
EHOLUWLOPLúWLU���������������6LVWHPLN�NDQGLGR]�LQIHNVL\RQODUÕQÕQ�VÕN�J|U�OG�÷��KDVWD�JUXEXQGD�
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SURILODNWLN� DQWLIXQJDO� VD÷DOWÕP� X\JXODPDODUÕQÕQ�PDOL\HWL� ROGXNoD� \�Nsektir. Buna ek olarak 

VLVWHPLN�NDQGLGR]�WDQÕVÕQÕQ�NRQXODELOPHVL�LoLQ�\DSÕODQ�UDG\RORMLN�LQFHOHPHOHU�LOH�WHNUDUODQDQ�
kan kültürleri de maliyeti oldukça yükseltmektedir (20). 

 

3URMHPL]LQ� DPDFÕ�� KDVWDQHPL]GH� NDQGLGHPL� NXúNXOX� ROJXODUÕQ� NDQ� |UQHNOHULQGH� 3=7�
yöntemi ile Candida W�UOHULQLQ� VDSWDQPDVÕ� LoLQ� \|QWHPLQ� VLP�OH� |UQHNOHU� NXOODQÕODUDN�
VWDQGDUGL]DV\RQXQXQ�VD÷ODQPDVÕ�YH�UXWLQ�ODERUDWXYDU�X\JXODPDVÕ�KDOLQH�JHWLULOPHVLGLU� 
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���*(1(/�%ø/*ø/(5 

 

4.1. Tarihçe 

 

0�g�� G|UG�QF�� \�]\ÕOGD� +LSSRFUDWHV� YH� *DOHQ¶LQ� RUDO� OH]\RQ� RODUDN� WDQÕPODGÕNODUÕ�
SDPXNoX÷XQ� DOWWD� \DWDQ� FLGGL� KDVWDOÕNODU� LOH� LOJLOL� NOLQLN� ELU� HOHPDQ� ROGX÷X� ELOLQPHNWH\GL� 
����¶GD�$OPDQ\D¶GD�%HUQDUG�/DQJHQEHFN��WLI�VO��ELU�KDVWDQÕQ�RUDO�OH]\RQODUÕQGDQ�VR\XWODGÕ÷Õ�
RUJDQL]PD\Õ�³7\SKXV-Leichen”(tifüs cisimcikOHUL��RODUDN� WDQÕPODPÕú������¶GH� LVH�(PLO�%HUJ�
WDUDIÕQGDQ� VD÷OÕNOÕ� EHEHNOHUH� ³DIW|]� PHPEUDQ� PDWHU\DO´� LQRN�OH� HGLOHUHN�� LQIHNWH� ROPXú�
VD÷OÕNOÕ� EHEHNOHUGH� SDPXNoX÷XQ� IXQJDO� HW\RORMLVL� DUDúWÕUÕOPÕúWÕU� Candida albicans ilk kez 

����¶GH�*UXE\�WDUDIÕQGDQ�WDQÕPODQPÕúWÕU�(21, 22). 

 

1843’de, Charles Robin organizmaya Oidium albicans olarak ilk LVPLQL� YHUPLúWLU�� 2�
]DPDQGDQ�EHUL��EX�PDQWDU�LoLQ����¶GHQ�ID]OD�VLQRQLP�NXOODQÕOPÕúWÕU��EXQODU�DUDVÕQGD�����¶GD�
=RSK¶XQ�ELOGLUGL÷L�Monilia albicans ve 1923’de Roth Berkhout’uQ�|QHUGL÷L�C. albicans yer 

DOPDNWDGÕU�(21, 22).  

 

����¶GH� $OEHUW� =HQNHU� VLVWHPLN� NDQGLGR]D� DLW� LON� NH]� ND\ÕWOÕ� ELU� YDND� WDQÕPODPÕúWÕU��
7DULKL�RODUDN��NDQGLGR]�DUDúWÕUPDVÕ�LoLQ�HQ�LOJLQo�G|QHP�DQWLEL\RWLNOHULQ�NHúIL�LOH�D\QÕ�]DPDQD�
UDVWODPDNWDGÕU�� Candida’nÕQ� QHGHQ� ROGX÷X� LON� HQGRNDUGLW� YDNDVÕ� GD� DQWLEL\RWLNOHULQ�
NXOODQÕPÕQÕQ�E�\�N�RUDQGD�\D\JÕQODúWÕ÷Õ�����¶GD ELOGLULOPLúWLU�(21, 22). O zamandan bu yana 

NDQGLGR]� LQVLGDQVÕQGD� E�\�N� ELU� DUWÕú� ROGX÷X� NDGDU�� EX� IXQJXVXQ� Y�FXGXQ� W�P� GRNX� YH�
RUJDQODUÕ�LOH�LOLúNLOL�YDNDODUÕ�GD�ND\ÕWODQPÕúWÕU�����. 

 

Candida türleri içinde C. albicans, C. catenulata, C. dattila, C. famata, C. glabrata, C. 

guilliermondii, C. inconspicua, C. kefyr, C. krusei, C. lusitaniae, C. parapsilosis, C. 

pulcherrima, C. tropicalis, C. zeylanoides ROPDN��]HUH����W�U�Q�SDWRMHQ�ROGX÷X�YH�DUWDQ�LODo�
NXOODQÕPÕ�� FHUUDKL� JLULúLPOHU�� RUJDQ� QDNLOOHUL� YH� $,'6� JLEL� ELUH\LQ� ED÷ÕúÕNOÕ÷ÕQÕ� ]HGHOH\HQ�
oHúLWOL�VHEHSOHUOH�GL÷HU�Candida W�UOHULQLQ�GH�SDWRMHQ�RODELOHFH÷L�ELOGLULOPLúWLU������ 
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4.2. Genel Özellikler 

 

Candida türleri tek hücreli, ökaryotik ve kemoheterotrof olup, tomurcuklanma ile üreyen 

3 ile 6 µP�E�\�NO�÷�QGH��RYDO�YH\D�\XYDUOD÷ÕPVÕ�PD\D�PDQWDUODUÕGÕU�(21). 

 

Heterojen Candida cinsi Deuteromycotina (Fungi Imperfecti) içinde Cryptococcaceae 

ailesine aittir��&LQV�\DNODúÕN����� W�U� LoHULU��Candida W�UOHULQGH�HúH\VL]� oR÷DOPD��PXOWLODWHUDO�
WRPXUFXNODQPD� LOH� JHUoHNOHúLU� �24).� 7RPXUFXNODQDQ� EX� K�FUHOHUH� EODVWRNRQLG\D� DGÕ� YHULOLU�
(21, 25, 26, 27).� 2UJDQL]PDODU� D÷ÕUOÕNOÕ� RODUDN� *UDP� SR]LWLI� ER\DQÕUODU� ����. Arka arkaya 

WRPXUFXNODQDQ� EODVWRNRQLG\DODUÕQ� ELUELULQGHQ� D\UÕOPD\ÕS� X]D\DUDN� YH� DUDODUÕQGD� ER÷XPODU�
ROXúWXUDUDN� \DSWÕNODUÕ� K�FUH� ]LQFLUOHUL� \DODQFÕ� KLIOHUL� ROXúWXUXU� (25, 26). C. glabrata hariç, 

W�P�� X\JXQ� NRúXOODU� DOWÕQGD� \DODQFÕ� KLI� �UHWLU�� $]DOPÕú� RNVLMHQ�PLNWDUÕ����� LOH����� &22, 

���&¶OLN�LQN�EDV\RQ�VÕFDNOÕ÷Õ��NÕVPL�JOXNR]�HNVLNOL÷L�YH�]HQJLQ�ELU�SURWHLQ�LoHUL÷L�NDQOÕ�DJDUGD�
üreyen Candida� NRORQLOHULQLQ�DOW�NÕVPÕQGD� W�\O��J|U�Q�PH�QHGHQ�RODQ�\DODQFÕ�KLI��UHWLPLQL�
desteklemektedir (28). Candida� W�UOHUL� DUDVÕQGD� C. albicans� EODVWRNRQLG\D� YH� \DODQFÕ� KLI�
\DQÕQGD�JHUoHN�KLI�GH�ROXúWXUDUDN�GLPRUILN�|]HOOLN�J|VWHULU�(25, 26). 

 

Candida� W�UOHUL� 6DERXUDXG� GHNVWUR]� DJDU� �6'$�� JLEL� UXWLQ� EHVL\HUOHULQGH� RGD� ÕVÕVÕQGD�
veya 37°C’de 24 saat içinde genellikle kirli beyaz veya krem rengi, nemli, düzgün veya 

EXUXúXN� NHQDUOÕ�� G�]J�Q� \�]H\OL� YH\D� J|EHNOL�� X]D\DQ� LQN�EDV\RQOD� ELUOLNWH� NÕYUÕPOÕ� KDOH�
JHOHQ�� PDW� \DGD� SDUODN�� PD\D� NRNXOX� \XPXúDN� NRORQLOHU� ROXúWXUXUODU�� .RORQLQLQ� EHVL\HUL�
�]HULQGH�NDODQ�\�]H\L�EODVWRNRQLG\DODUGDQ�ROXúPXúWXU��%HVL\HUL�\�]H\LQLQ�DOWÕQGD�LVH�\DODQFÕ�
hifler bulunur (25, 26, 27). 

 

C. albicans¶ÕQ� oR÷X� L]RODWÕ� NDQOÕ� DJDU�� oLNRODWD� DJDU� JLEL� ]HQJLQ� EHVL\HUOHULQGH� NRORQL�
VÕQÕUODUÕQGDQ� JHOLúHQ� NÕVD� X]DQWÕODUOD� ³D\DNOÕ� NRORQLOHU´� �UHWLU�� GL÷HU� PD\DODUÕQ� oR÷X� E|\OH�
kolonLOHU� ROXúWXUPD]�� DQFDN� C. tropicalis ve C. krusei� L]RODWODUÕQÕQ� GD� D\DNOÕ� NRORQLOHU�
ROXúWXUGX÷X�QRW�HGLOPLúWLU��%X�NRORQLOHU�EHOOL�KLI/\DODQFÕ�KLI�PRUIRORMLOHUL�QHGHQL\OH�oLPOHQPH�
ERUXVX�GHQH\LQGH�NXOODQÕOPDPDOÕGÕU�(29, 30). 
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Tüm Candida türleri glukozu ferPHQWH� HGHU�� KLoELULVL� QLWUDWÕ� DVLPLOH� HGHPH]� (27). Bu 

türlerden, sadece C. guilliermondii dulsitol’ü ve C. krusei laktozu asimile eder (29). Candida 

türleri genellikle üreaz üretmez ve KNO3¶��NXOODQPD]��DQFDN�ED]Õ�C. krusei� L]RODWODUÕ��UHD]�
pozitif olabilir (����� %X� JUXSWDNL� PD\D� EHQ]HUL�PDQWDUODUÕQ kültürlerinde etanol, asetoin ve 

asetik asit, formik asit, laktik asit, propionik asit, piruvik asit, suksinik asit gibi organik 

DVLWOHUGHQ�]HQJLQ�PHWDEROLN�VRQ��U�QOHU�ROXúXU��27). 

 

Candida� W�UOHUL� GR÷DGD� oRN� VD\ÕGD� ELWNL� �]HULQGH� EXOXQDQ� YH� LQVDQODUÕQ�PXNRNXWDQ|]�
PHPEUDQODUÕ� LOH� PHPHOLOHULQ� VLQGLULP� VLVWHPLQGH� QRUPDO� IORUD� �\HVL� RODQ� IÕUVDWoÕ�
PLNURRUJDQL]PDODUGÕU� (29).� 'R÷XPGDQ� KHPHQ� VRQUD�PXNR]DODUGD� NRORQL]H� ROXU� YH� HQGRMHQ�
LQIHNVL\RQ� LoLQ� ULVN�\DUDWÕUODU��Candida W�UOHUL� LQVDQ�Y�FXGXQGD�EDúWD�JDVWURLQWHVWLQDO�VLVWHP�
�*ø6���RURIDUHQNV��YDMHQ�YH�GHUL�ROPDN��]HUH�oHúLWOL�E|OJHOHUGHQ�L]ROH�HGLOHELOLU��27). Normal 

flora üyesi olarak Candida W�UOHUL� GRNXODUD� JHoHU�� LPP�Q� VDYXQPDODUÕ� D]DOPÕú� KDVWDODUGD�
\DúDPÕ�WHKGLW�HGLFL�KDVWDOÕNODUD�QHGHQ�ROXU��29). 

 

Candida¶QÕQ� ���¶GHQ� ID]OD� W�U�� YDUGÕU�� IDNDW� VDGHFH� dokuzu insanlarda en çok 

NDUúÕODúÕODQ�SDWRMHQOHUGHQGLU��%XQODU�C. albicans, C. guilliermondii, C. krusei, C. parapsilosis, 

C. tropicalis, C. kefyr, C. lusitaniae, C. dubliniensis ve C. glabrata¶GÕU��C. albicans uygun 

NRúXOODU� DOWÕQGD� HQ� VÕN� SDWRMHQ� RODQ� W�UG�U��C. albicans� EHOOL� NRúXOODU� DOWÕQGD� LQ� YLYR� YH\D�
serumda, 37°C’de in vitro birkaç saat içinde çimlenme borusu üretimi ile maya formundan 

derin dokulara geçebilen�DJUHVLI�ELU�IRUP�RODQ�KLI�ID]ÕQD�G|Q�úHELOLU��21).Çimlenme borusu bir 

EODVWRVSRUXQ� NHQDUÕQGDQ� ILOL]OHQHQ�� RQODUÕQ� XoODUÕQGD� E�\�\HQ�� EODVWRVSRUD� ED÷ODQDQ�
E|OJHOHULQGH�oHQWLN�J|U�OPH\HQ�VLOLQGLULN�ILODPHQW|]�\DSÕODUGÕU��28). 
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�����+�FUH�<DSÕVÕ 
 

Hücre duvarÕ� VHUW� ELU� \DSÕGD� ROXS�� K�FUH\H� úHNLO� YHULU� YH� PD\D� K�FUHVLQLQ� GH÷LúLN�
\�]H\OHUH� WXWXQPDVÕQGD� GR÷UXGDQ� J|UHY� DOÕU�� 'XYDU� \DSÕVÕQGD� EXOXQDQ� ED]Õ� PDGGHOHU�
DQWLIXQJDO� DMDQODU� LoLQ� KHGHI� ROXúWXUXUNHQ�� ED]ÕODUÕ� D\QÕ� ]DPDQGD� DQWLMHQLN� GHWHUPLQDQWODUÕ�
WDúÕU�� 'XYDr komponentlerinin %80-��¶Õ� NDUERQKLGUDWODU�� ��-15’i protein ve %2-5’i 

OLSLGOHUGHQ� ROXúXU�� .DUERQKLGUDWODUÕQ� LVH� ���-30’u mannoprotein,%50-��¶Õ� �-glukanlar ve 

%0.6-�¶X�NLWLQ�\DSÕVÕQGDGÕU��C. albicans¶ÕQ�PD\D�YH�KLI�IRUPODUÕQGD�JOXNDQ�YH�PDQQDQ�LoHUL÷L�
benzHUGLU� IDNDW��KLI�K�FUHOHULQGH�NLWLQ�PLNWDUÕ�PD\D�K�FUHVLQH�J|UH��o�NDW�ID]ODGÕU��(OHNWURQ�
PLNURVNRELN� oDOÕúPDODUD� J|UH� Candida¶ODUÕQ� K�FUH� GXYDUÕ� HQ� D]� �� NDWPDQOÕGÕU�� 0D\D-hif 

G|Q�ú�P�� V�UHFLQGH� EX� VD\Õ� YH� NDOÕQOÕN� GH÷LúLU�� $\UÕFD� RUWDPGD� \�NVHN� \R÷XQOXNWD� úHNHU�
YDUOÕ÷ÕQGD�HQ�GÕúWDNL�PDQQRSURWHLQ�NDOÕQODúÕU�YH�ILEULOHU�ROXúXPODU�DUWDU��27). 

 

+�FUH� PHPEUDQÕ� WDúÕGÕ÷Õ� R]PRHQ]LPOHU� DUDFÕOÕ÷Õ� LOH� PROHN�OOHULQ� Lo� YH� GÕú� RUWDPD�
JHoLúLQGH� URO�DOÕU��.LWLQ�VHQWHWD]�JLEL��GXYDU�NRPSRQHQWOHULQLQ�VHQWH]LQGH� URO��RODQ�HQzimler 

GH� PHPEUDQGD� EXOXQXUODU�� $\UÕFD� C. albicans¶ÕQ� PRUIRJHQH]L� �PD\D-KLI� G|Q�ú�P�� YH� KLI�
ucundan uzama) için gerekli olan sinyal iletiminde rol alan fosfolipaz C, adenilat siklaz, 

SURWHD]�JLEL�HQ]LPOHU�GH�PHPEUDQGD�\HU�DOÕUODU��Candida¶ODUÕQ�K�FUH�PHPEUDQÕQGD��IRVIRWLGLO�
VHULQ�YH�IRVIRWLGLO�LQR]LWRO�JLEL�IRVIROLSLGOHU�EXOXQXU��7�P�PDQWDUODUGD�ROGX÷X�JLEL��EX�W�U�Q�
GH� K�FUH�PHPEUDQÕQGD� EXOXQDQ� VWHURO��PHPEUDQ� OLSLGOHULQLQ����¶VLQL� ROXúWXUXU� YH� VWHURO�Q�
���¶L� HUJRVWHURO� IRUPXQGDGÕU�� %LOLQGL÷L� JLEL� HUJRVWHUol antifungal ilaçlar için önemli bir 

hedeftir (27). 

 

+�FUH�GXYDUÕ�YH�K�FUH�PHPEUDQÕ�LOH�ED÷ODQWÕOÕ�RODQ�K�FUH�LVNHOHWL�WXUJRU�EDVÕQFÕQD�NDUúÕ�
koyan dinamik bir sistemdir. Aktin, miyozin gibi iskelet komponentlerinin birbirleri ile 

LOLúNLOHUL� DoÕVÕQGDQ� &D++, Mg++ ve H+ L\RQODUÕQÕQ� \R÷XQOXNODUÕ� |QHPOLGLU�� 2UJDQHOOHULQ�
KDUHNHWOLOL÷L� YH� KLI� úHNOLQGH� X]DPD�� EX� L\RQODUÕQ� K�FUH� LoLQH� JLULú�� oÕNÕúODUÕ� LOH� G�]HQOHQLU��
ø\RQODU�HN�RODUDN�PLWR]��PD\R]��WRPXUFXNODQPD��VHSWXP�ROXúXPX�\DQL�PRUIRJHQH]�LOH�SURWHLQ�
kinaz giEL�ED]Õ�HQ]LPOHULQ�UHJ�ODV\RQXQGD�GD�URO�DOÕUODU��27).  
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4.4. Patogenez ve Virulans Faktörleri 

 

Candida türleri genellikle genel durumu bozuk, birden fazla predispozan faktöre sahip 

ELUH\OHUGH� KDVWDOÕN� ROXúWXUXU� YH� KDVWDOÕ÷ÕQ� ROXúXPXQGD� NRQDN� IDNW|UOHUL� LOH� PD\DQÕQ� VDKLS�
ROGX÷X�YLUXODQV�IDNW|UOHUL�VRQ�GHUHFH�|QHPOL�URO�R\QDU�(26). 

 

Candida� LQIHNVL\RQODUÕQD� ]HPLQ� KD]ÕUOD\DQ� IDNW|UOHU�� JHQLú� VSHNWUXPOX� DQWLEL\RWLN�
VD÷DOWÕPÕ�� K�FUHVHO� LPP�Q� \HWPH]OLN�� Q|WURSHQL�� GHUL� YH� PXNR]� PHPEUDQODUÕQ� GH÷LúLPL��
normal florDQÕQ� EDVNÕODQPDVÕ�� LQWUDYHQ|]� LODo� NXOODQÕPÕ�� 7-K�FUH� ER]XNOX÷X�� WUDYPD��
LQI�]\RQODU� LoLQ� NXOODQÕODQ� NDWHWHUOHU�� UHQDO� WUDQVSODQWDV\RQ�� FHUUDKL� LúOHPOHU�� PHWDO� YH\D�
SODVWLN� SURWH]� NDSDNODUÕQ� NXOODQÕPÕ�� NRUWLNRVWHURLG� YH� LPP�QEDVNÕOD\ÕFÕ� VD÷DOWÕPODU�� SHSWLN 

�OVHU�� GLDEHW�� $,'6�� HQGRNULQ� KDVWDOÕNODU� �KLSRSDUDWURLGL]P�� DGUHQRNRUWLNDO� \HWHUVL]OLN��
&XVKLQJ�KDVWDOÕ÷Õ��YH�FLGGL�\DQÕNODU�úHNOLQGH�VÕUDODQDELOLU��26, 31, 32). 

 

Deri, infeksiyona dirençte önemli olup; deri maserasyonuna neden olan herhangi bir 

LúOHP�VD÷OÕNOÕ�ELUH\OHUGH�ELOH�Candida invazyonuna yol açabilir. Organizma dermise veya kan 

GRODúÕPÕQD�JLUGL÷LQGH��SROLPRUIQ�YHOL�O|NRVLWOHU��31/��VDYXQPDGD�URO�R\QDU�YH�\DODQFÕ�KLIOHUH�
]DUDU� YHUPH�� EODVWRVSRUODUÕ� IDJRVLWH� HWPH� YH� |OG�UPH� NDSDVLWHVLQH� VDKLSWLU� (21). Özellikle 

myeloperoksidaz ve hidrojen peroksit gibi fungisidal moleküller, PNL’lerin C. albicans¶Õ�
HUDGLNH� HGHELOPHVL� LoLQ� JHUHNOLGLU�� $\UÕFD� 31/¶OHULQ� D]�URILO� JUDQ�OOHULQGH� EXOXQDQ�
antimikrobik maddelerden defensin’lerin Candida� W�UOHULQH� NDUúÕ� DNWLYLte gösterdikleri 

VDSWDQPÕúWÕU�� %D]Õ� GHIHQVLQOHULQ�C. albicans¶Õ� GR÷UXGDQ� |OG�UHELOGLNOHUL� EHOLUOHQPLúWLU��<LQH�
D\QÕ�JUDQ�OOHUGH�EXOXQDQ�cathepsin G’nin de antifungal aktivitesi mevcuttur. Ancak PNL’lerin 

EHOLUWLOHQ� NDQGLGDVLGDO� HWNLOHULQH� NDUúÕ�� C. albicans¶ÕQ� GD� 31/� LúOHYOHULQL� ER]PD� \D� GD�
GH÷LúWLUPH� \HWHQH÷L� EXOXQPDNWDGÕU�� (R]LQRILOOHULQ� GH� Candida üzerinde PNL’ye benzer 

HWNLOHUL� V|]� NRQXVXGXU�� <DSÕODQ� oDOÕúPDODU�� PRQRVLWOHULQ� P\HORSHURNVLGD]� ED÷ÕPOÕ� \D� GD�
ED÷ÕPVÕ]� RNVLGDWLI� PHNDQL]PDODUOD� Candida¶\D� NDUúÕ� VDYXQPD� LúOHYLQL� \HULQH� JHWLUGL÷LQL�
göstermektedir. C. albicans¶ÕQ� SXOPRQHU� GRNXGDQ� HOLPLQDV\RQXQGD� 31/¶OHU� NDGDU� DOYHROHU�
PDNURIDMODUÕQ�GD�|QHPOL�ROGX÷X�VDSWDQPÕúWÕU��/HQIRVLWOHULQ�Candida� LQIHNVL\RQODUÕQGDNL�URO��
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WDP�DQODúÕOPÕú�GH÷LOGLU��$NWLI�OHQIRVLWOHUGHQ�VDOÕQDQ� OHQIRNLQ�EHQ]HUL�PDGGHOHULQ�C. albicans 

�]HULQGH�WRNVLN�HWNLVL�EXOXQGX÷X�|QH�V�U�OP�úW�U�(33). 

 

6HUXP�YH�SOD]PD��DQWLNRU�YH�NRPSOHPDQ�NRPSRQHQWOHULQL�LoHUPHVLQH�NDUúÕQ��WHN�EDúÕQD�
Candida¶ODUÕ� |OG�UPHGH� \HWHUVL]GLU�� dDOÕúPDODU� P\HORSHURNVLGDz, hidrojen peroksit ile 

V�SHURNVLW�DQ\RQ�VLWHPL��YH\D�EXQODUÕQ�W�P�Q�Q�C. albicans¶ÕQ�K�FUH�LoL�|O�P�QGHQ�VRUXPOX�
RODQ� HQ� |QHPOL� PHNDQL]PD� ROGX÷XQX� J|VWHUPHNWHGLU�� (N� RODUDN�� DUDúWÕUPDODUGD� K�FUH� LoL�
öldürmede etkili olan bir ferröz iyon-hidrojen peroksit-L\RG�U� VLVWHPL� WDQÕPODQPÕúWÕU��
)DJRVLWOHU� LoLQ� ELU� VRQUDNL� K�FUH� LoL� |OG�UPH� PHNDQL]PDVÕ� NLPRWULSVLQ-benzeri katyonik 

SURWHLQOHUOH�LOLúNLOLGLU��%X�SURWHLQOHU�PXKWHPHOHQ�NDQGLGDO�PHPEUDQ�JHoLUJHQOL÷LQL�DUWWÕUPDGD�
URO�R\QDPDNWDGÕU��0DNURIDM�YH�UHWLN�ORHQGRWHO�VLVWHP�K�FUHOHULQLQ�GH�VDYXQPDGD�URO��ROGX÷X�
öne sürülmektedir (21). 

 

dRN� VD\ÕGD� DUDúWÕUPD� Candida¶\D� NDUúÕ� LPPXQ� \DQÕWWD� KXPRUDO� IDNW|UOHULQ� |QHPLQL�
GR÷UXODPDNWDGÕU� Serum demir-ED÷OD\DQ� SURWHLQOHULQ� WDKPLQHQ� ELU�Candida büyüme faktörü 

RODQ�GHPLUL�ED÷Oamakla Candida¶QÕQ��UHPHVLQL�LQKLEH�HWWL÷L�EHOLUWLOPHNWHGLU��6RQXoWD��\DODQFÕ�
KLI�ROXúWXUPDN�YH� LQ�YLWUR�NRúXOODUGD�RUJDQL]PDODUÕ�N�PHOHúWLUPHN�LoLQ�C. albicans¶Õ�X\DUDQ�
KXPRUDO�PDGGHOHU� ROGX÷X�JLEL��Candida� �UHPHVL��]HULQGH� LQKLELW|U� HWNL\H� VDKLS�oRN� VD\Õda 

EDúND�KXPRUDO�PDGGH�GH�EXOXQPDNWDGÕU�(21). 

 

.RPSOHPDQ� LQ� YLWUR� NRúXOODUGD�Candida� EODVWRVSRUODUÕQÕQ� RSWLPDO� RSVRQL]DV\RQX� LoLQ�
JHUHNOLGLU�� $OWHUQDWLI� NRPSOHPDQ� \ROD÷ÕQÕQ� DNWLYDV\RQXQGD� NXVXUOX� RODQ� KD\YDQODUÕQ�
Candida¶\D� NDUúÕ� GDKD� GX\DUOÕ� ROGX÷X� VDSWDQPÕúWÕU�� Candida hücreleri, özellikle insan 

kompleman reseptör CR2 ve CR3’e benzeyen yüzey moleküllerine sahiptir (21). 

 

.RQDN�ED÷ÕúÕNOÕ÷ÕQÕ�\HQPHN�LoLQ�ELUOLNWH� URO�R\QD\DQ�YH�SDWRJHQH]GH�|QHPOL�\HUL�RODQ�
Candida virulans faktörleri; adezyon, morfolojik de÷LúLP�� IHQRWLS� GH÷LúLPL�� WRNVLQOHU� 
SURWHLQD]ODU�� IRVIROLSD]ODU�� EL\RILOP�\DSÕPÕ�� KLGURIRELVLWH��PROHN�OHU� EHQ]HPH�� K�FUH� GXYDUÕ�
\DSÕVÕ�YH�oHúLWOL�VLGHURIRUODUÕ�NXOODQPD�\HWHQH÷L�úHNOLQGH�VÕUDODQDELOLU�(21, 34). 
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�������<DSÕúPD��$GHUDQV� 
 

$GKHUDQV�� PD\DQÕQ� NRQDN� LOH� LOLúNLVLQGH� LON� EDVDPD÷Õ� ROXúWXUXU� YH� K�FUHOHULQ� \�]H\�
|]HOOLNOHUL�LOH�LOLúNLOLGLU�(35). 

 

Candida¶ODUÕQ� PXNR]D� HSLWHO� YH� HQGRWHO� K�FUHOHULQH� \DSÕúPDVÕ� NRORQL]DV\RQ� YH�
LQIHNVL\RQXQ�LON�DúDPDVÕGÕU��<DSÕODQ�ELU�oDOÕúPDGD�Candida spp. için in vivo kolonizasyon ve 

LQYD]\RQ�LOH�DGH]\RQ�DUDVÕQGD�SDWRMHQLN�ELU� LOLúNL�ROGX÷X�VDSWDQPÕúWÕU� �36). C. albicans¶Õ�EX�
FLQV� LoHULVLQGH� HQ� VÕN� NDUúÕODúÕODQ� W�U� RODUDN� |QH� oÕNDUDQ� |]HOOLNOHULQ� EDúÕQGD� PXNR]D�
\�]H\OHULQH�\DSÕúPD�\HWHQH÷L�JHOLU�(23). C. albicans¶ÕQ�GL÷HU albicans�GÕúÕ�Candida türlerine 

J|UH� NDQ� GDPDUODUÕ�� HSLGHUPDO� NRUQHRVLWOHU�� HQGRWHO� K�FUHOHUL, epidermal keratinositler gibi 

NRQDN�K�FUHOHULQH�GDKD�ID]OD�DGHUDQV�\HWHQH÷L�ROGX÷X�ELOGLULOPLúWLU (37). 

 

dR÷X�C. albicans adezini glikoproteindir ve Als (Agglutinin-like sequence) ailesi, Ala 1 

YH� +ZS� �¶L� LoHUPHNWH� YH� �� JHQ� LOH� NRGODQPDNWDGÕU��ALS� JHQOHUL�� �UHPH� GXUXPODUÕQD� ED÷OÕ�
RODUDN�IDUNOÕ�úHNLOOHUGH�HNVSUHVH�HGLOPHNWHGLU��gUQH÷LQ�ALS3 hife özgü iken, ALS4��UHPH�ID]Õ�
LOH�ED÷ODQWÕOÕGÕU��$OD����DJJOXWLQLQ�OLNH�DGKHVLQ���$OV�IDPLO\DVÕ�SURWHLQOHULQH�EHQ]HU��+ZS���ise 

C. albicans� K�FUHOHULQLQ� NRQDN� HSLWHOLQH� oDSUD]� ED÷ODQPDVÕ� Loin gerekli hife özgü bir hücre 

duvar proteinidir (38). 

 

C. albicans�NRQD÷ÕQ�HSLWHO�YH�HQGRWHO�K�FUHOHULQH�WXWXQPDVÕQGD�L&3b, C3d, fibronektin ve 

östrojen reseptörleri, PDQQRSURWHLQ�� VDOJÕVDO� DVSDUWLN� SURWHLQD]�� IDNW|U� �� �DQWLMHQ� ���� ODPLQLQ�
UHVHSW|U��YH�ILEULQRMHQ�ED÷OD\DQ�SURWHLQOHU�JLEL�PROHN�OOHULQ�URO��EXOXQPDNWDGÕU������ 

 

�������0RUIRORMLN�'H÷LúLP 

 

Candida türleri içinde, sadece C. albicans ve C. dubliniensis; tomurcuklanan maya 

K�FUHOHUL�� X]XQ�PD\DPVÕ� K�FUH� ]LQFLUOHULQGHQ�ROXúDQ� \DODQFÕ� KLIOHU� YH� JHUoHN� E|OPHOL� KLIOHU�
KDOLQGH� JHOLúHELOPHNWH� ROXS�� \DODQFÕ� KLILQ� PD\D� K�FUHOHUL� LOH� JHUoHN� KLI� DUDVÕQGD� DUD� IRUP�
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ROXúWXUGX÷X�G�ú�Q�OPHNWHGLU��0aya veya hif formunda üreyebilen bu türler polimorfik olarak 

WDQÕPODQPDNWDGÕU�(38, 39). 

 

Maya-KLI�G|Q�ú�P�QGH�V�UHFL�HWNLOH\HQ�GÕú�IDNW|UOHUGHQ�&22, pH (7.5-������ ÕVÕ����ºC), 

N-DVHWLO� JOXNR]�� SUROLQ� YH� DPLQRDVLWOHU� PD\D� K�FUH� PHPEUDQÕQGDNL� UHVHSW|UOHU� WDUDIÕQGDQ�
DOJÕODQDQ� VLQ\DOOHU� ROXS�� K�FUH� LoLQH� LOHWLOPHNWH� YH� K�FUH� LoLQGH� F$03�� F*03� YH� ED]Õ�
L\RQODUÕQ�PLNWDUODUÕQGD�GH÷LúLNOLNOHU�PH\GDQD�JHOPHNWHGLU��2OXúDQ�L\RQ�DNÕPÕ�VRQXFXQGD�KLI�
úHNOLQGH�X]DPD�JHUoHNOHúPHNWH�ROXS��EX�IRUPD�G|Q�ú�P�Q�LON�EDVDPD÷ÕQÕ�oLPlenme borusu 

ROXúWXUPDNWDGÕU��6LQ\DO�]D\ÕI��ÕVÕ�YH�S+�G�ú�N�LVH�VHSWXP�\DSÕPÕ�JHFLNLU��L\RQ�DNÕPÕ�ROPD]�YH�
EXUDGDQ�GÕúDUÕ�GR÷UX�EDORQODúPD�VRQXFX�WRPXUFXN�úHNLOOHQLU�(27). 

 

øQIHNWH� GRNXODUGD�C. albicans’ÕQ� KHP�PD\D� KHP� GH� KLI� úHNOL� EXOXQVD� GD�� KLI� úHNOLQLQ 

PD\D� úHNOLQH�J|UH�GRNX\D�GDKD� ID]OD� \DSÕúPDVÕ�� IDJRVLWOHU� WDUDIÕQGDQ� VLQGLULOHPHPHVL�� DNWLI�
VHPSWRPOX� LQIHNVL\RQOD� LOLúNLOL� ROPDVÕ�� SODVWLN� \�]H\OHUH� \DSÕúPD\Õ� VD÷OD\DQ� ILEULOHU� \�]H\�
WDEDNDODUÕ�ROXúWXUPDVÕ��oLPOHQPHNWH�RODQ�K�FUHOHULQ�GDKD�YLUXODQ�ROPDVÕ, hifin patogenez ve 

YLUXODQVGDNL�URO�Q��NDQÕWOD\DQ�EXOJXODUGÕU�(23, 34). 

 

�������)HQRWLS�GH÷LúLPL� 
 

C. albicans NRORQLOHUL�\�NVHN�VÕNOÕNWD��10-4-10-1)��\ÕOGÕ]��úDSND��G�]��S�UW�NO���G�]HQVL]�
NÕUÕúÕN� YH� W�\O�� JLEL� IDUNOÕ� IHQRWLSOHU� DUDVÕQGD� GH÷LúLP� J|VWHUPektedir. Bununla birlikte 

IHQRWLSLN� GH÷LúLPLQ� DQD�PHNDQL]PDVÕ� YH� EX� GH÷LúLP� LOH�C. albicans¶ÕQ� YLUXODQVÕ� DUDVÕQGDNL�
LOLúNL� DoÕN� GH÷LOGLU�� %X� GH÷LúLPLQ� GDKD� |QFH� EHOLUWLOHQ� WRPXUFXN-KLI� GH÷LúLPLQL� HWNLOGL÷L�
ELOGLULOPLúWLU� ������)HQRWLSLN�GH÷LúLP�\HWHQH÷LQLQ��RUJDQL]PDQÕQ�IDUNOÕ�PLNURoHYUHOHUGH�FDQOÕ�
NDODELOPH� YH� LPP�Q� \DQÕWWDQ� NDoÕú� GXUXPODUÕQGD� URO� R\QDGÕ÷Õ� G�ú�Q�OPHNWHGLU�� )HQRWLSLN�
GH÷LúLPLQH� X÷UDPÕú� L]RODWODUÕQ� DQWLIXQJDOOHUH� GDKD� \�NVHN� VHYL\HGH� GLUHQo� J|VWHUGL÷L� YH�
IHQRWLSLN� GH÷LúLPLQ�� DQWLMHQLN� \DSÕ\Õ�� DGH]\RQX�� KLI� ROXúXPXQX�� Q|WURILOOHUH� YH� RNVLGDQODUD�
GX\DUOÕOÕ÷Õ�YH�GH�DQWLIXQJDOOHUH�GX\DUOÕOÕ÷Õ�HWNLOHGL÷L�ELOGLULOPHNWHGLU (38, 41).  
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C. albicans¶ÕQ� G�]J�Q� \�]H\OL�� EH\D]� UHQNOL� NRORQLOHU� ROXúWXUDQ� \XYDUODN-oval, 

tomurcuklu “beyaz” faz hücreleri; genLú�\�]H\OL��\DVVÕ�� \�]H\L�S�UW�NO���JUL� UHQNOL�NRORQLOHU�
ROXúWXUDQ�X]XQ��E�\�N�³RSDN´�ID]�K�FUHOHULQH�G|Q�úPHNWHGLU� �:-2�GH÷LúLPL� (35). Derleme 

ELU� PDNDOHGH� oHúLWOL� oDOÕúPDODUGD� C. albicans� \DQÕQGD� C. glabrata, C. tropicalis, C. 

parapsilosis ve C. lusitaniae�W�UOHULQGH�EX�G|Q�ú�P�Q�L]OHQGL÷L�ELOGLULOPLútir (42). 

 

4.4.4. Toksinler 

 
C. albicans¶ÕQ PD\D� ID]ÕQGD� HQGRWRNVLQ� EHQ]HUL� PDGGHOHU� YH� KHPROL]LQ� �UHWLPL�

J|VWHULOPLúWLU��%X�WRNVLQOHU��JOLNRSURWHLQ�WRNVLQOHU�YH�NDQGLWRNVLQ�ROXS��JOLNRSURWHLQ�WRNVLQOHU��
tokVLN�ELOHúLNOHU�RODUDN�NDUERQKLGUDW��PDQQR]��JOLNR]��YH�SURWHLQ�LoHUHQ�PDGGHOHUGLU��g]HOOLNOH�
mannoproteinler toksik rollerine ek olarak, vücut yüzeylerinde kolonizasyonda adezin olarak 

da görev yaparlar (23).  

 

4.4.5. Enzimler  

 

øQIHNVL\RQ� V�UHVLQFH� KLGUROLWLN� HQ]LPOHULQ� VDOJÕODQPDVÕ�� DGH]\RQX� NROD\ODúWÕUPDN� LoLQ�
NRQDN�\�]H\OHULQLQ�GHJUHGDV\RQXQD��NRQDN�LPP�Q�IDNW|UOHULQLQ�\ÕNÕPÕQD�YH�HN�RODUDN�EHVLQ�
ND]DQÕPÕQD�\RO�DoDU��C. albicans¶ÕQ�VDOJÕODGÕ÷Õ�|QHPOL�KLGUROD]ODU��VDOJÕVDO�DVSDUWLN�SURWHLQD]�
(Sap), fosfolipaz ve lipaz ailelerini içermektedir (38).  

 

4.4.5.1. Proteinazlar: 

 

Proteinazlar; serum albümin, ovalbumin, hemoglobin, keratin, kollajen, laminin, 

fibronektin, IgA ve Ig*¶QLQ� )F� NÕVPÕ� YH� NRPSOHPDQÕQ� &�� NRPSRQHQWLQL� KLGUROL]H� HGHUHN�
RUJDQL]PDODUÕQ� YLUXODQVÕQÕ� YH� GRNXODUD� LQYD]\RQXQX� DUWWÕUÕFÕ� HWNL� J|VWHULU (27, 35). 

dDOÕúPDODUGD�SURWHROLWLN�DNWLYLWH�LOH�YLUXODQV�YH�PXNR]DO�LQIHNVL\RQODU�DUDVÕQGD�ELU�NRUHODV\RQ�
VDSWDQPÕúWÕU (43, 44). Bir çok patojen Candida türünün özellikle C. albicans, C. dubliniensis, 

C. tropicalis, C. parapsilosis ve C. lusitaniae¶QLQ� HNVWUDVHOO�OHU� SURWHLQD]� VDOJÕODGÕ÷Õ�
VDSWDQPÕúWÕU (45, 46).  
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C. albicans¶GD� HNVWUDVHOO�OHU� DVLW� SURWHLQD]� DLOHVLQL� ROXúWXUDQ� ��� JHQ� �6$3��
WDQÕPODQPÕúWÕU (38���$\UÕFD�6$3�JHQ�HNVSUHV\RQXQXQ�RUJDQL]PDQÕQ�PD\DGDQ�KLIH�JHoLúL� YH�
IHQRWLS�GH÷LúLPL� LOH� LOJLOL� ROGX÷X�RUWD\D�NRQPXúWXU��6$3���6$3���6$3��JHQOHULQLQ�\DOQÕ]FD�
PD\D�K�FUHOHULQGH��6$3���6$3���6$3�¶QÕQ�LVH�KLI�\DSÕODUÕnda; SAP1’in C. albicans¶ÕQ�RSDN�
fenotipinde, SAP2 ve SAP3’ün ise hem opak hem de beyaz fHQRWLSWH� HNVSUHVH� ROGX÷X�
EHOLUWLOPLúWLU�(34). Sap 1-3 enzimlerinin yüzeyel, mukozal ve kutanöz infeksiyonlarda, Sap 4-6 

HQ]LPOHULQLQ�LVH�VLVWHPLN�LQIHNVL\RQODUGD�SDWRMHQ�URO�R\QDGÕ÷Õ�J|VWHULOPLúWLU��47).  

 

4.4.5.2. Fosfolipazlar: 

 

.RQD÷ÕQ� PHPEUDQ� IRVIRJOLVeridlerini hidrolize ederek invazyonda rol oynayan 

fosfolipaz enzimi, patojen Candida’larda %30-��� RUDQÕQGD� VDSWDQPDNWDGÕU�� .RWKDYDGH� YH�
Panthaki (48)� oDOÕúPDODUÕQGD� C. albicans’daki in vitro fosfolipaz aktivitesi ile virulans 

DUDVÕQGD�ELU�NRUHODV\RQ�VDSWDPÕúODUGÕU��48). Fosfolipaz enzimi A, B, C ve D ile lizofosfolipaz 

YH�OL]RIRVIROLSD]WUDQVDoLOD]�RODUDN�VÕQÕIODQGÕUÕOPÕú�ROXS� fosfolipaz B, fosfolipaz aktivitesinde 

LON� VÕUDGD� \HU� DOPDNWDGÕU�� )RVIROLSD]� %� DLOHVL� �PLB 1-5)’nden, PLB 1’in ekstraselüler 

fosfolLSD]� DNWLYLWHVLQLQ� oR÷XQGDQ� VRUXPOX� ROGX÷X� YH� PD\D� LOH� \DODQFÕ� KLIOHUGH�� KLI�
hücrelerinden daha çok eksprese HGLOGL÷L�bildirilmektedir (35, 38). 

 

4.4.5.3. Lipazlar: 

 

Hidrolitik enzimlerin üçüncü grubu olan lipazlar da on üyeli bir gen ailesi (LIP 1-10) 

tarDIÕQGDQ� NRGODQÕU�� LIP� JHQOHULQLQ� ED]ÕODUÕQÕQ� WHN� NDUERQ� ND\QD÷Õ� RODUDN� OLSLGOHU� �]HULQGH�
�UHPH�V�UHVLQFH�HNVSUHVH�HGLOPHOHULQH�UD÷PHQ��OLSLGOHULQ�\RNOX÷XQGD�GD�HNVSUHVH�HGLOHELOLUOHU��
LIP 2 ve LIP 9 VDGHFH� OLSLGOHULQ� YDUOÕ÷ÕQGD� HNVSUHVH� ROXU�� EX� GD� EX� OLSD]ODUÕQ� EHVLQ�
ND]DQÕPÕQGD�DOWHUQDWLI�ELU�URO�R\QDGÕ÷ÕQÕ�GHVWHNOHPHNWHGLU (38). C. albicans, C. parapsilosis, 

C. tropicalis ve C. krusei� VXúODUÕQÕQ� OLSD]� DNWLYLWHVL� J|VWHUGL÷L� YH� EX� JHQOHUL� HNVSUHVH� HWWL÷L�
VDSWDQPÕúWÕU��49).  
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4.4.6. Biyofilm <DSÕPÕ 
 

Sistemik Candida�LQIHNVL\RQODUÕ�VÕNOÕNOD�NDWHWHU��\DSD\�HNOHP�YH�SURWH]�NDOS�NDSD÷Õ�JLEL�
PHGLNDO� DOHWOHULQ� YDUOÕ÷Õ� LOH� LOLúNLOLGLU� Candida� W�UOHUL� EX� DOHWOHULQ� \�]H\OHULQH� \DSÕúÕS��
EL\RILOP��UHWLPL� LOH� NRORQL]DV\RQ�ROXúWXUDELOLU�NL�� EX� NDWHWHU� LOH� LOLúNLOL� DQWLIungal direnç ve 

NDQGLGHPLGH� DUWÕúD� \RO� DoDU�� 9LUXODQVÕQ� GHUHFHVL� YH� EL\RILOP� ROXúWXUPD� \HWHQH÷L� DUDVÕQGD�
SR]LWLI�ELU�LOLúNL�YDUOÕ÷Õ�ELOGLULOPLúWLU (35, 38).  

 

.DWHWHUGH� RUWD\D� oÕNDQ� EL\RILOPOHUGH� KHP� PLNURRUJDQL]PD\D� KHP� GH� NRQD÷D� DLW�
faktörlerin rol oynadÕ÷Õ�� EX� \DSÕúPD� YH� NRORQL]DV\RQ� LoLQ� PDQWDUÕQ� ³VOLPH´� IDNW|U�Q�Q��
NRQD÷ÕQ� GD� ILEULQ� YH� ILEURQHNWLQOHULQLQ� JHUHNOL� ROGX÷X� ELOGLULOPHNWHGLU�� %L\RILOPOHUGHNL�
K�FUHOHULQ�DQD��SODQNWRQLN��K�FUHOHUGHQ�WDPDPHQ�IDUNOÕ�IHQRWLSLN�|]HOOLNOHU�J|VWHUGL÷L��NOLQLNWH�
kullDQÕODQ�DQWLIXQJDOOHUH�GH�SODQNWRQLN�K�FUHOHUH�J|UH�GDKD�GLUHQoOL�ROGX÷X�ELOGLULOPLúWLU��50).  

 

%LRILOP�\DSÕPÕ��|]HOOLNOH�C. parapsilosis için önemli bir virulans faktörü olup, kateter 

ND\QDNOÕ�LQIHNVL\RQODUGD�\�NVHN�RUDQODUGD�URO�R\QDPDNWDGÕU��$\UÕFD�C. albicans, C. glabrata, 

C. kefyr¶LQ�GH�VOLPH��UHWWL÷L�VDSWDQPÕúWÕU��37, 51, 54).  

 

4.4.7. Moleküler Benzeme 

 

Candida� LQIHNVL\RQODUÕQGD� PROHN�OHU� EHQ]HPH� ROGX÷X� VDSWDQPÕúWÕU�� gUQH÷LQ� NURQLN�
YDMLQDO�NDQGLGR]�ROJXODUÕQGD�WLPXV�YH�RYHUOHUH�NDUúÕ�DQWLNRUODU�VDSWDQPÕúWÕU��53). 

 

�������6LGHURIRUODUÕ�.XOODQPD�<HWHQH÷L 
 

'HPLU� oR÷X� FDQOÕ� WDUaIÕQGDQ� LQGLUJHQPH-yükseltgenme enzimlerinin kofaktörü olarak 

NXOODQÕOÕU�� Candida� W�UOHULQLQ� SDWRMHQOL÷LQL� HWNLOH\HQ� |QHPOL� ELU� IDNW|U�Q� GH� KHP� GL÷HU�
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Candida¶ODUÕQ� KHP� GH� Candida� GÕúÕ� PLNURRUJDQL]PDODUÕQ� VLGHURIRUODUÕQÕQ� NXOODQÕODELOPHVL�
ROGX÷X�ELOGLULOPLúWLU��54).  

 

4.5. Candida�7�UOHULQLQ�1HGHQ�2OGX÷X�øQIHNVL\RQODU� 
 

Candida� W�UOHUL� LQYD]LY� ROPD\DQ� \�]H\HO� LQIHNVL\RQODUGDQ�� GHULQ� GRNXODUÕ� WXWDQ� oRN�
VD\ÕGD� RUJDQ� VLVWHPL� LOH� LOLúNLOL� VLVWHPLN�� \DúDPÕ� WHKGLW� HGLFL� LQIHNVL\RQODUD� NDGDU� JHQLú� ELU�
KDVWDOÕN� VSHNWUXPXQD� VDKLSWLU� (55). øQIHNVL\RQODU� NOLQLN� RODUDN� NXWDQ|]� YH�PXNR]DO�� NURQLN�
PXNRNXWDQ|]�YH�VLVWHPLN�NDQGLGR]�ROPDN��]HUH�EDúOÕFD���WLSWH�LQFHOHQPHNWHGLU�(25). 

 

4.5.1. Kutanöz ve Mukozal Kandidoz 

 

Kutanöz Candida� LQIHNVL\RQODUÕ� JHQHOOLNOH� GR÷DO� RODUDN� ROXúPDNWD� YH� WUDYPD�� GLDEHW��
$,'6�� JHEHOLN�� JHQo� YH\D� LOHUOHPLú� \Dú�� GR÷XP� NRQWURO� KDSODUÕ�� NRUWLNRVWHURLGOHU� YH\D�
DQWLEL\RWLNOHUOH� VD÷DOWÕP�� NDQ� JOXNR]� G�]H\LQLQ� \�NVHNOL÷L�� K�FUHVHO� Lmmün yetmezlik, 

HQGRNULQ� GHQJHVL]OLN� YH� GHULQLQ� X]XQ� V�UH� QHPOL� NDOPDVÕ� JLEL� ED]Õ� NRúXOODU� QHGHQL\OH� DUWÕú�
göstermektedir (21, 25). Mükö]�PHPEUDQODUÕQ�NDQGLGR]X��VÕNOÕNOD�RUDO�NDYLWH�YH�YDMLQDO�NDQDO�
LOH�LOLúNLOLGLU�(56). 

 

Pamukçuk:� 'LO�� GXGDNODU�� GLú� HWOHri ve damak gibi oral mukozal yüzeyler üzerinde 

NUHPVL� EH\D]�� \DPDODU� úHNOLQGH� \DODQFÕ� PHPEUDQODUÕQ� EXOXQGX÷X� OH]\RQODU� LOH� NDUDNWHUL]H�
olan oral kandidozun özel bir formudur (25). 0HPEUDQODU� ND]ÕQDUDN� NDOGÕUÕODELOLU� YH� \HULQL�
QHPOL��NDQD\DQ�YH�D÷UÕOÕ�ELU�\�]H\H�EÕUDNÕU��%X�PHPEUDQODU�PD\D��\DODQFÕ�KLI��HSLWHO�K�FUHOHUL��
O|NRVLWOHU�� EDNWHULOHU�� NHUDWLQ�� QHNURWLN� GRNX� YH� EHVLQ� DUWÕNODUÕQÕ� LoHULU� (21). Pamukçuk yeni 

GR÷DQODUGD�ROGXNoD�\D\JÕQ�ELU�KDVWDOÕN�ROXS��RUJDQL]PD�GR÷XP�HVQDVÕQGD�YDMLQDO�NDQGLGR]D�
sahip� DQQHGHQ� \HQL� GR÷DQD� NRORQL]H� ROXU� (22). (QGRMHQ� SDPXNoXN� LVH� EDNWHUL\HO� IORUD\Õ�
azaltarak Candida� �UHPHVLQH� QHGHQ� RODQ� |]HOOLNOH� JHQLú� VSHNWUXPOX� DQWLEL\RWLNOHULQ� YH\D�
LPP�QEDVNÕOD\ÕFÕ�DMDQODUÕQ�NXOODQÕOPDVÕ�VRQXFX�JHOLúLU�(57).�3DPXNoX÷XQ�LQVLGDQVÕQÕQ�\�ksek 

ROGX÷X�GL÷HU�KDVWDODU�NDQVHU�YH�$,'6�KDVWDODUÕGÕU�(21). Oral kandidozun günümüzde AIDS’li 
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KDVWDODUÕQ� KHPHQ� KHPHQ� %���¶�QGH� J|U�OHQ� $,'6¶L� WDQÕPOD\ÕFÕ� ELU� GXUXP� ROGX÷X�
bilinmektedir (56). 

 

øQWHUWULJLQ|]�.DQGLGR]��*HQHOOLNOH�NROWXN�DOWÕ��NDVÕN��PHPHDOWÕ, perianal bölge ve ayak 

SDUPDN� DUDVÕ� JLEL� Y�FXW� E|OJHOHULQGH�� NDUúÕOÕNOÕ� JHOHQ� GHUL� \�]H\OHULQLQ� VÕFDN� YH� QHPOL� ELU�
RUWDP� VD÷ODGÕ÷Õ� DODQODUGD� YH]LN�O� YH� S�VW�OOHULQ� JHOLúLPL\OH� NDUDNWHUL]HGLU�� øQIHNWH� E|OJHOHU�
NÕUPÕ]Õ�YH�QHPOL��G|N�QW�O�G�U��YH]LN�O�JHOLúHELOLU��%X� LQIHNVL\RQ� VÕNOÕNOD�GLDEHWLN��REH]�YH�
VX\OD�VÕN�WHPDV�HGHQ�ELUH\OHUGH�\D\JÕQGÕU�(25, 56). 

 

2QLNRPLNR]� YH� 3DURQLú\D�� 2QLNRPLNR]�� WÕUQDN� PDWHU\DOLQLQ� VHUWOHúPHVLQH� YH�
NDOÕQODúPDVÕQD�QHGHQ�RODQ�ELU� WÕUQDN� LQIHNVL\RQXGXU��6ÕNOÕNOD� WÕUQDN�oHYUHVLQGHNi deri ile de 

LOLúNLOLGLU�� WÕUQDN� VXENXWDQ|]� GRNXODUÕQÕQ� EX� LQIHNVL\RQX� SDURQLú\D� RODUDN� ELOLQLU�� %X�
LQIHNVL\RQ�WÕUQDNODUÕQ�X]XQ�V�UH�VX\OD�WHPDVÕQGDQ�ND\QDNODQPDNWDGÕU�(25, 58). 

 

Candida Özofajiti:� $OWWD� \DWDQ� KDVWDOÕ÷Õ� ELOLQPH\HQ� KDVWDODUGD� D]� VD\ÕGD� J|Uülmesine 

UD÷PHQ��GDKD�oRN�KHPDWRSRHWLN�YH\D� OHQIDWLN�VLVWHP�PDOLJQLWHOHULQLQ�VD÷DOWÕPÕ�YH�$,'6� LOH�
LOLúNLOLGLU�� Candida� |]RIDMLWL�� |]HOOLNOH� \HQL� GR÷DQODUODUGD� SDPXNoX÷XQ� \D\ÕOÕPÕ� LOH�
JHUoHNOHúPHNWHGLU� (21, 56).� 6ÕNOÕNOD� DVHPSWRPDWLNWLU�� IDNDW� VXEVWHUQDO� D÷UÕ� \DSDELOLU� YH\D�
\XWPD\Õ� HQJHOOH\HELOLU��dR÷X� OH]\RQ� |]RIDJXVXQ� GLVWDO� �o�QF�� NÕVPÕQGDGÕU� YH� HQGRVNRSLGH�
NÕUPÕ]ÕOÕN�YH�|GHP��\HUHO�EH\D]�\DPDODU�YH\D��OVHUOHU�J|U�OPHNWHGLU�(31). 

 

Vajinal Kandidoz (Vulvovajinit):�9DMLQDO�PXNR]DQÕQ�PD\D�LOH�LQYD]\RQX��LQIlamasyon, 

LULWDV\RQ�� NDúÕQWÕ� YH� YDMLQDO� DNÕQWÕ� LOH� NDUDNWHUL]H� RODQ� YXOYRYDMLQLWH� \RO� DoDU�� %X� \D\JÕQ�
LQIHNVL\RQ�VÕNOÕNOD�PLNUREL\DO�IORUD�YH�ORNDO�S+¶\Õ�GH÷LúWLUHQ�GLDEHW��JHEHOLN��GR÷XP�NRQWURO�
LODoODUÕ� YH� DQWLEDNWHUL\DO� LODo� VD÷DOWÕPÕ� LOH� LOLúNLOLGLU� ����� ���� ����� $QWLEL\RWLN� VD÷DOWÕPÕ��
Candida vajinitinden sorumlu en önemli faktördür. Normalde bu bölgede G�ú�N� S+�
ROXúWXUDUDN� Candida üremesini kontrol edebilen mevcut laktobasillerin herhangi bir faktör 

QHGHQL\OH� VD\ÕFD� D]DOPDVÕ��Candida türlerinin üremesLQH� \RO� DoPDNWDGÕU�� 9DMLQDO� NDQGLGR]�
FLQVHO� LOLúNL\L� WDNLEHQ� HúOHUGH� GH� NDQGLGR]D� \RO� DoDELOLU�� EX� QHGHQOH� FLQVHO� \ROOD� EXODúDQ�
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KDVWDOÕN�RODUDN�GD�G�ú�Q�OHELOLU��(UNHNOHUGH�EX�GXUXP�³NDQGLGDO�EDODQLW´�RODUDN�RUWD\D�oÕNDU�
YH�NDúÕQWÕ�LOH�\DQPD\D�HúOLN�HGHQ�\üzeyel maserasyonlar ile karakterizedir (21, 22). 

 

4.5.2. Kronik Mukokutanöz Kandidoz (KMK) 

 

/|NRVLW�IRQNVL\RQX�YH\D�HQGRNULQ�VLVWHPOH�LOJLOL�oRN�VD\ÕGD�JHQHWLN�NXVXU�LOH�LOLúNLOL�GHUL�
YH� PXNR]� PHPEUDQODUÕQ� NURQLN�� GLUHQoOL� \�]H\HO� LQIHNVL\RQ� LOH� NDUDNWHUL]H� IÕUVDWoÕ� ELU�
LQIHNVL\RQXGXU�� .0.� LOH� LOLúNLOL� HQGRNULQ� ER]XNOXNODU� DUDVÕQGD� KLSRSDUDWURLGL]P��
KLSRDGUHQDOL]P�� KLSRWLURLGL]P�� SHUQLVL\|]� DQHPL�� JRQDGDO� \HWPH]OLN�� $GGLVRQ� KDVWDOÕ÷Õ� YH�
GLDEHWHV�PHOOLWXV�VD\ÕODELOLU�(55, 56). +DVWDOÕN�7-K�FUH�ER]XNOX÷X�RODn çocuklarda görülmekte 

ROXS�� HUNHQ� oRFXNOXNWD� EDúODU� (25). .0.¶�Q� ELUOLNWH� J|U�OG�÷�� |]HO� ELU� W�P|U� WLPRPD¶GÕU��
7LPRPD� LOH� ELUOLNWH� RODQ� .0.� WLSLN� RODUDN� GDKD� LOHUL� \DúODUGD� RUWD\D� oÕNDU��0XNRNXWDQ|]�
NDQGLGDO�LQIHNVL\RQODU�W�P|U�VDSWDQPDGDQ�|QFH�RUWD\D�oÕNDELOHFHNOHUL�JLEL�W�P|UOH�Hú�]DPDQOÕ�
da olabilir (33). 

 

4.5.3. Sistemik Kandidoz 

 

Sistemik kandidoz; Candida� W�UOHULQLQ� KHPDWRMHQ� \D\ÕOÕPÕQGDQ� ND\QDNODQPDNWDGÕU� YH�
Y�FXGXQ� KHUKDQJL� ELU� GRNX� YH\D� RUJDQÕ� LOH� LOLúNLOL� RODELOLU�� øQIHNVL\RQXQ� HQ� VÕN� \HUOHúWL÷L 
bölgeler; kalp (perikardit, miyokardit, endokardit), meninksler (menenjit), idrar yolu (üretrit, 

VLVWLW���GHUL��J|]��NDUDFL÷HU�YH�GDODNWÕU�(26, 57). 

 

6LVWHPLN� NDQGLGR]�� NDQGLGHPL\L� L]OHU�� .DQGLGHPL�� NDQÕWODQPÕú� RUJDQ� WXWXOXPX�
ROPDNVÕ]ÕQ�� LQIHNVL\RQ� EHOLUWL� YH� EXOJXODUÕ� RODQ� ELU� KDVWDGD� HQ� D]� ELU� \DGD� GDKD� ID]OD� NDQ�
kültüründe Candida� �UHPHVL� DQODPÕQD� JHOPHNWHGLU� (27).� øPP�Q� VLVWHPL� EDVNÕODQPÕú� KDVWD�
SRSXODV\RQXQGDNL� DUWÕú� YH� KDVWDQHGH� NDOÕú� V�UHVLQLQ� X]DPDVÕ� NDQGLGHPL� JHOLúLPLQGH� URO�
oynayan önemli risk faNW|UOHUL�RODUDN�ELOGLULOPHNWHGLU��%XQXQ�\DQÕVÕUD�NDQGLGHPL�VÕNOÕNOD�X]XQ�
V�UH� JHQLú� VSHNWUXPOX� DQWLEL\RWLN� NXOODQÕPÕ�� NRUWLNRVWHURLG� YH\D� GL÷HU� LPP�Q� EDVNÕOD\ÕFÕ�
LODoODU�� VDQWUDO� YHQ|]� NDWHWHUOHU�� FHUUDKL� JLULúLPOHU�� GHUL� YH\D� JDVWURLQWHVWLQDO� PXNR]DGDNL�
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hDUDEL\HW��GDPDU� LoL�LODo�NXOODQÕPÕ�YH�Q|WURSHQL�LOH� LOLúNLOL�RODUDN�GD�RUWD\D�oÕNPDNWDGÕU�(25, 

26). .RQDN� VDYXQPDVÕQÕQ� QRUPDO� ROGX÷X� GXUXPODUGD�� NDQGLGHPL� JHoLFL� ROXS�� Y�FXW� NÕVD�
V�UHGH� PDQWDUÕ� X]DNODúWÕUÕU�� %XQD� NDUúÕOÕN� LPP�Q� \HWPH]OLN� GXUXPODUÕQGD�Candida kandan 

X]DNODúWÕUÕODPD]�� NDQGD� oR÷DOÕS� KHUKDQJL� ELU� RUJDQ� YH\D� VLVWHPH� \HUOHúHUHN� LQIHNVL\RQ�
RGDNODUÕ�ROXúWXUXU�(26). 

 

C. albicans kan kültürlerinden soyutlanan temel fungal patojen olmakla birlikte, C. 

tropicalis, C. glabrata, C. parapsilosis ve C. krusei� JLEL� GL÷HU� Candida türlerinin 

VR\XWODQPDVÕQGD�GD�DUWDQ�ELU�RUDQ�PHYFXWWXU������ 
 

Candida endokarditi� oR÷X� NH]� PD\D� YH� \DODQFÕ� KLIOHULQ� NDOS� NDSD÷Õ� SURWH]OHULQGH�
ELULNLPL� YH� �UHPHVL� LOH� LOLúNLOLGLU� (25). øQIHNVL\RQ� |]HOOLNOH� LPP�Q\HWPH]OLNOL� KDVWDODUGD�ve 

LQWUDYHQ|]� LODo� NXOODQÕFÕODUÕQGD� J|U�OPHNWHGLU� (56). 7�P� HQGRNDUGLW� ROJXODUÕQÕQ� ��¶VL�
Candida¶ODUD�ED÷OÕ�RODUDN�JHOLúPHNWHGLU�(27).  

 

Bronkopulmoner kandidoz� WHPHOGH�EDNWHUL\HO�SXOPRQHU�KDVWDOÕN� LoLQ�DOÕQDQ�DQWLEL\RWLN�
tedavisinden kaynaklanan sekonder bir infeksiyon olarak gözlenmektedir. (59). 

 

Sistit ve pyelonefrit� JLEL� �ULQHU� VLVWHP� NDQGLGR]X� QLVSHWHQ� QDGLUGLU�� 6ÕNOÕNOD� C. 

glabrata¶QÕQ�HWNHQ�ROGX÷X�VLVWLW,�WLSLN�RODUDN�PHVDQH\H�\DSÕODQ�JLULúLPOHU�VRQXFXQGD�JHOLúLU�YH�
oR÷XQOXNOD�JHEHOLN��GLDEHW��NDWHWer ve antibiyotik�NXOODQÕPÕ�LOH�LOLúNLOLGLU��Pyelonefrit ise uzak 

ELU�RGDNWDQ�KHPDWRMHQ�\D\ÕOÕP�YH\D�PHVDQH�LQIHNVL\RQX�VRQXFXQGD�PH\GDQD�JHOLU�(26, 56). 

 

+DVWDQH� LQIHNVL\RQODUÕ� DUDVÕQGD� GD� IXQJXVODUÕQ� YH� |]HOOLNOH� EXQODUGDQ� Candida 

LQIHNVL\RQODUÕQÕQ� D\UÕ� bir önemi söz konusudur. Hastane kökenli Candida LQIHNVL\RQODUÕ��
immün yetmezlikli hasta grubunda morbidite ve mortalitenin giderek daha önemli konuma 

geçen temel nedenidir (60). 
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Son 10-��� \ÕO� LoLQGH� KDVWDQH� N|NHQOL� LQIHNVL\RQODUÕQ����¶Lnden, tüm hastane kökenli 

PDQWDU�LQIHNVL\RQODUÕQÕQ����¶VÕndan�YH�KDVWDQH�N|NHQOL�NDQ�LQIHNVL\RQODUÕQÕQ����-10’undan 

etken olarak Candida� W�UOHUL� VR\XWODQPDNWDGÕU� Candida� W�UOHUL� LOH� JHOLúHQ� KDVWDQH� N|NHQOL�
IXQJHPLQLQ�KDVWDQHGH�NDOÕú�V�UHVLQL�RUWDODPD����J�Q�X]DWWÕ÷Õ�YH�WHN�EDúÕQD������PRUWDOLWH\H�
QHGHQ�ROGX÷X�J|VWHULOPLúWLU (61). .DQGLGHPL�LQVLGDQVÕQÕQ�KDVWDQHOHU�LoLQ�JHQHO�SRSXODV\RQGDQ�
GDKD�ID]OD��IDNDW�NDQVHU�YH�FLGGL�KDVWDOÕNOÕ�KDVWDODUGDQ�GDKD�G�ú�N�ROGX÷X�J|VWHULOPLúWLU� ���� 
+DVWDQH�N|NHQOL�NDQGLGR]�HWNHQL�RODUDN�HQ�VÕk görülen türün C. albicans�ROGX÷X��EXQX�QRQ-

albicans Candida türlerinden C. tropicalis, C. parapsilosis ve C. glabrata¶QÕQ� L]OHGL÷L�
bildirilmektedir (56). 

 

4.6. Candida�øQIHNVL\RQODUÕQÕQ�/DERUDWXYDU�7DQÕVÕ 
 

Candida�LQIHNVL\RQODUÕQÕQ�WDQÕVÕ�LoLQ�DOÕQDFDN�|UQHNOHU��\�]H\HO�OH]\RQODUGDQ�ND]ÕQWÕ�YH�
V�U�QW�OHU�� NDQ�� EH\LQ� RPXULOLN� VÕYÕVÕ� �%26��� GRNX� EL\RSVLOHUL�� LGUDU�� HNVXGD� YH� LQWUDYHQ|]�
NDWHWHU�PDWHU\DOOHULQL�NDSVDPDNWDGÕU�(25). 

 

�������'LUHN�%DNÕ�YH�.�OW�U 
 

7DQÕ� LoLQ� DOÕQDQ� |UQHNOHUGHQ� LON� \DSÕOPDVÕ� JHUHNHQ� LúOHP� GLUHN� EDNÕGÕU�� %X� DPDoOD�
EDOJDP��HNV�GD�� VDQWULI�M� HGLOPLú�%26�YH�GL÷HU� |UQHNOHUGHQ�\Dú�SUHSDUDW�KD]ÕUODQÕU��%XUDGD�
PD\DQÕQ� úHNLO� YH�E�\�NO�÷��� WRPXUFX÷XQ�ED÷ODQPD�GXUXPX�YH�\DODQFÕ�KLI�� JHUoHN�KLI�YH\D�
DUWURNRQLG\D� YDUOÕ÷Õ� LQFHOHQLU� (29). Daha sonrD� |UQHNOHUGHQ� \DODQFÕ� KLI� YH� WRPXUFXNODQDQ�
K�FUHOHU�DoÕVÕQGDQ�*UDP�ER\DOÕ�SUHSDUDWODU�KD]ÕUODQÕU��3UHSDUDWWD sadece mayalar bulunuyorsa, 

NRORQL]DV\RQ� G�ú�Q�OPHOLGLU�� \DODQFÕ� YH� JHUoHN� KLI� \DSÕODUÕQÕQ� J|]OHQPHVL� LVH� LQYD]\RQX�
gösterir. Candida’lar Gram pozitif olarak izlenir (25, 58). 'HUL�YH�WÕUQDN�ND]ÕQWÕODUÕ�%10’luk 

KOH ve kalkoflor-EH\D]Õ�LOH�KD]ÕUODQDQ�SUHSDUDWODUOD�LQFHOHQLU�(21, 25). 

 

Klinik örneklerden Candida� W�UOHULQLQ� VR\XWODQPDVÕ� LoLQ� HQ� VÕN� NXOODQÕODQ� EHVL\HUL�
6'$¶GÕU�� 7�P� |UQHNOHU�6'$� EHVL\HULQe ekilerek 30°C’de inkübe edilir. Candida türleri 24 
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VDDW� LoLQGH� JHQHOOLNOH� NHQDUODUÕ� G�]J�Q�� ELUD]� NXEEHOL� YH\D� G�]� YH� WHUH\D÷� NÕYDPÕQGD��
\XPXúDN�� NUHP� UHQNOL�� PD\D� NRNXOX� NRORQLOHU� ROXúWXUXUODU�� DQFDN� ��� VDDWWH� NRORQLOHU� GDKD�
EHOLUJLQ�KDOH�JHOLU��6ÕNOÕNOD�NRORQLQLQ�SHULIHULQGHQ�|U�PFHN�D÷Õ�EHQ]HUL�X]DQWÕODU�ROXúPDVÕQD�
UD÷PHQ�� DHULDO� KLI� JHOLúWLUPH]OHU� (26, 56).� 6'$� GÕúÕQGD�� EH\LQ� NDOS� LQI�]\RQ� �%+,�� DJDU��
Sabouraud beyin kalp infüzyon (SABHI) agar veya “yeast-phosphate” agar gibi besiyerleri de 

NXOODQÕODEilmektedir. Bu besiyerleri içine sikloheksimit gibi antimikotik; kloramfenikol ve 

JHQWDPLVLQ�JLEL�DQWLEL\RWLNOHU�NDWÕODUDN�VÕUDVÕ\OD kontaminan saprofit mantarlar ve bakterilerin 

üremesi engellenmektedir (62). 

 

Çimlenme borusu (“germ tube”) testi, klinik öUQHNOHUGHQ�WDQÕPODQDQ�PD\DODUÕQ�\DNODúÕk 

%��¶LQL�ROXúWXUDQ�C. albicans¶ÕQ��GL÷HU�Candida�W�UOHULQGHQ�D\UÕOPDVÕQÕ�VD÷OD\DQ�KÕ]OÕ��NROD\�
YH�GH÷HUOL�ELU� WHVWWLU� (56, 63).�dLPOHQPH�ERUXVX� WHVWLQGH�NRORQLQLQ�N�o�N�ELU�PLNWDUÕ�����PO�
WDYúDQ�\D�GD�LQVDQ�SOD]PDVÕ�veya serumu içeren deney tübünde süspanse edilir. Tüp 35ºC’de 2 

VDDWWHQ� X]XQ� ROPDPDN� NRúXOX� LOH� LQN�EH� HGLOLU��'DKD� VRQUD� PD\D-serum süspansiyonundan 

ODPD� ELU� GDPOD� GDPODWÕOÕU� YH� ODPHO� LOH� NDSDWÕOÕS�� oLPOHQPH� ERUXVX� YDUOÕ÷Õ� DoÕVÕQGDQ�
mikroskobik olarak incelenir. dLPOHQPH�ERUXVX��PD\D�K�FUHVLQLQ�ER\XQXQ�\DNODúÕN��-��NDWÕ�
YH� JHQLúOL÷LQLQ� \DUÕVÕ� NDGDU�� SDUDOHO� NHQDUOÕ�� VHSWDVÕ]� ILODPHQW|]� ELU� X]DPD� RODUDN�
WDQÕPODQPDNWD� ROXS�� oÕNÕú� QRNWDVÕQGD� ER÷XPODQPD� \RNWXU� (56). (÷HU� oLPOHQPH� ERUXVX�
J|]OHQLUVH�� HWNHQ� RODVÕOÕNOD�C. albicans¶GÕU�� gözlenmezse; C. albicans� GÕúÕ�Candida ROGX÷X�
G�ú�Q�O�U; ancak, C. albicans¶ODUÕQ� \DNODúÕN� %�¶LQLQ� GH� oLPOHQPH� ERUXVX� \DSPDGÕNODUÕ�
EHOLUWLOPHNWHGLU�� %X� GXUXP� X]XQ� LQN�EDV\RQ� YH� \R÷XQ� PD\D� LQRNXOXPX� NXOODQÕOPDVÕ�
QHGHQL\OH�RUWD\D�oÕNDELOHFH÷L�JLEL�DQWLIXQJDO�VD÷aOWÕP�X\JXODQPDVÕ�GXUXPXQGD�GD�görülebilir. 

(29, 56). 

 

'DKD�LOHUL�WDQÕPODPD�LoLQ�PD\DODU�PÕVÕU�XQX-tween 80 agar, pirinç özütü-tween 80 agar 

ve “trypan blue”� DJDU� JLEL� EHVLQ� DoÕVÕQGDQ� IDNLU� EHVL\HUOHULQH� LQRN�OH� HGLOHUHN� ODP� N�OW�rü 

\DSÕOÕU (57, 63���%X�DPDoOD�PÕVÕU�XQX-tween 80 agara ekim için \HQL��UHPLú�bir koloniden öze 

LOH�oRN�N�o�N�ELU�PLNWDU�DOÕQÕS��|]H����¶OLN�DoÕ�LOH�WXWXODUDN�EHVL\HUL�\�]H\LQH���SDUDOHO�oL]JL�
oHNLOLU�� $JDUÕQ� \�]H\LQH�� LQRN�ODV\RQ� oL]JLOHULQL� |UWHFHN� úHNLOGH� VWHULO� ELU� ODPHO� NDSDWÕOÕU��
���&¶GH� ��� LOH� ��� VDDW� LQN�EH� HGLOLU� YH� PLNURVNRELN� RODUDN� LQFHOHQLU��0ÕVÕU� XQX-tween 80 
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DJDUGD� \DODQFÕ� KLI� YH�YH\D� JHUoHN� KLI� YDUOÕ÷Õ�� EODVWRNRQLG\DODUÕQ� E�\�NO�÷��� úHNLO� YH�
GL]LOLPOHUL��NODPLGRVSRU�ROXúXS�ROXúPDGÕ÷Õ�LQFHOHQir (26, 56).  

 

0ÕVÕU� XQX-WZHHQ� ��� DJDUGD� KLIOHULQ� XoODUÕQGDQ� JHQLú�� NDOÕQ� GXYDUOÕ�� JHQHOOLNOH� WHNOL�
WHUPLQDO�NODPLGRVSRUODU�YH�\DODQFÕ�KLI�ER\XQFD�GD÷ÕOPÕú�\R÷XQ�N�PHOHU�KDOLQGH�G�]HQOHQPLú�
EODVWRNRQLG\DODUÕQ�J|U�OPHVL�C. albicans�RODUDN�\RUXPODQÕU�(30, 56).  

 

=DULI��X]XQ�\DODQFÕ�KLIOHU�ER\XQFD��ER÷XPODQPD�QRNWDODUÕQGD�WHNOL�YH\D�N�o�N�G�]HQVL]�
N�PHOHU� KDOLQGH� D]� VD\ÕGD� EODVWRNRQLG\D� �UHWLPL� YH� QDGLUHQ� \DODQFÕ� KLIOHULQ� XoODUÕQGD� LQFH�
GXYDUOÕ�� J|]� \DúÕ�GDPODVÕ� úHNOLQGHNL�K�FUHOHU�C. tropicalis¶L� WDQÕPODPDNWDGÕU��*HUoHN�KLI� GH�
gözlenebilir (30, 56). 

 

C. guilliermondii� D]� VD\ÕGD�� NÕVD� \DODQFÕ� KLI� YH� EXQODUÕQ� ER÷XPODUÕ� oHYUHVLQGH� N�o�N�
EODVWRNRQLG\D�N�PHOHUL�ROXúWXUXU��*HUoHN�KLI��UHWPH]�(30).  

 

C. parapsilosis� E�N�N� YH\D� H÷UL� J|U�Q�PGHNL� NÕVD� \DODQFÕ� KLIOHU� ER\unca tekli veya 

N�o�N�N�PHOHU�KDOLQGH�GL]LOPLú�EODVWRNRQLG\DODU�YH�QDGLUHQ�GHY�K�FUHOHU�RODUDN�LVPOHQGLULOHQ�
büyük hifler üretir (30). 

 

C. krusei� NHVLúHQ� oDSUD]� NLEULW� o|SOHUL� YH\D� D÷Do� EHQ]HUL� ELU� J|U�Q�PH� VDKLS� X]DPÕú�
EODVWRNRQLG\DODU�YH�\DODQFÕ�KLIOHU�ROXúWXUXU�(30). 

 

C. glabrata terminal tomurcuklanma ile sadece küçük (2-3×3.5-4.5 µm) oval maya 

K�FUHOHUL��UHWLU�� \DODQFÕ�KLI�ROXúWXUPD]�� VÕNOÕNOD�RYDO�K�FUHOHULQ�ELUNDo�N�o�N�]LQFLUL� J|U�O�U�
(30). 
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C. kefyr tipik olarak bir derede yüzen kütükler görünümü vHUHQ�EHOLUJLQ�úHNLOGH�GD÷ÕQÕN��
oDSUD]�JLGHQ�N�PHOHU�ROXúWXUDQ�GLNG|UWJHQ�úHNOLQGH�X]DPÕú�EODVWRNRQLG\DODU�LOH�\DODQFÕ�KLIOHU�
ROXúWXUXU�(30, 56). 

 

Candida� W�UOHULQLQ� WDQÕVÕQGD� PHWDEROLN� WHVWOHU� RODUDN� NDUERQKLGUDW� DVLPLODV\RQ� YH�
fermentasyon ile üreaz üretiPL� UHDNVL\RQODUÕ� GD� NXOODQÕODELOPHNWHGLU� (21). Karbonhidrat 

DVLPLODV\RQ� �JOXNR]�� JDODNWR]�� PDOWR]�� V�NUR]�� WUHKDOR]�� QLúDVWD�� '-NVLOR]�� WHVWOHUL� PD\DQÕQ�
RNVLMHQ�YDUOÕ÷ÕQGD�NDUERQXQ�WHN�ND\QD÷Õ�RODUDN�|]HO�ELU�NDUERQKLGUDWWDQ�\DUDUODQPD�|]HOOL÷LQL�
ölçer (29). 

 

Candida türlerinin identifikasyonu için karbonhidrat asimilasyonu ve/veya enzim 

VDSWDPD� DPDFÕ\OD� WLFDUL� RODUDN� WHVWOHU� EXOXQPDNWDGÕU�� %DFWL-Card Candida (Remel 

Laboratories, Lenexa Kan), Murex C. albicans-50 (MurexDiagnostics, Norcross Ga.), ve 

Albicans-sure (Clinical Standards Laboratories, Rancho Dominguez, Calif.) �-galaktoz 

aminidaz ve L-SUROLQ�DPLQRSHSWLGD]�HQ]LPOHULQL�VDSWDPDN� LoLQ� WDVDUODPÕúWÕU. API 20C AUX 

(bioMeriux-Vitek, Hazelwood,Mo.), API Candida (bioMeriux, France), Uni-Yeast-Tek kit 

(Remel Laboratories, Lenexa, Kan.) ve Microscan Yeast Identification Panel (Baxter-

0LFUR6FDQ��:HVW�6DFUDPHQWR��&DOLI���JLEL�WHVWOHU�EHOLUOL�ELU�NLP\DVDO�SURILO��UHWPHN�LoLQ�IDUNOÕ�
VXEVWUDWODUÕ�LoHUHQ�NX\XFXNODUGDNL�WXUELGLWHGH�DUWÕúÕ�YH\D�UHQN��UHWLPLQL�NXOODQÕr (64). 

 

7�U� LGHQWLILNDV\RQXQGD� NXOODQÕODQ� GL÷HU� VLVWHPOHU�� ,'� ��&VWULS� V\VWHP� �ELR0HULX[���
Vitek Yeast Biochemical Card system (bioMerieux Vitek, Inc., Hazelwood, Mo.), Vitek 2 ID-

YST card system (bioMerieux Vitek, Inc.), Quantum II (Abbott Laboratories,USA), Biolog 

YT MicroPlate system (Biolog, USA) ve RapidID Yeast Plus system gibi otomatize 

biyokimyasal sistemleri içermektedir (63, 64).  

 

.DUERQKLGUDW�IHUPHQWDV\RQ��JOXNR]��JDODNWR]��PDOWR]��V�NUR]��WHVWOHUL�LVH�PD\DQÕQ�&22 

YH� DONRO� �UHWLPLQL� DUDúWÕUÕU� (29).� (QGRMHQ� NDUERQKLGUDWODUÕQ� K�FUH� GXYDUÕQD� ED÷ODQDELOPHVL�
QHGHQL\OH�VÕNOÕNOD�\DQOÕú�SR]LWLI�UHDNVL\RQODU�J|U�OHELOPHNWHGLU�(56). 



   27 

Candida� W�UOHULQLQ� LGHQWLILNDV\RQXQGD� �UHD]� WHVWL� GH� NXOODQÕODELOPHNWHGLU�� +HPHQ� W�P�
Candida türleri, C. lipolytica ve C. krusei¶QLQ�ED]Õ�VXúODUÕ�KDULo��UHD]�QHJDWLIWLU�(29). 

 

Candida türlerinin izolasyonu ve identifikasyonu için CHROMagar Candida 

(CHROMagar, Paris, France), Albicans ID2 agar (AID; bioMe´rieux, Marcy l’Etoile, France), 

Candida ID (bioMérieux, Marcy l’Etoile, France), Candiselect medium (Sanofi Diagnostics, 

Marnes-La-Coquette, France), BiGGY agar (Oxoid, Basingstoke, UK), Fluoroplate Candida 

(Merck, Germany), Fongiscreen 4H (Sanofi Diagnostics Pasteur), Murex Candida albicans 

(Murex Diagnostics, USA) gibi çok sayÕGD� NURPRMHQLN� EHVL\HUL� EXOXQPDNWDGÕU�� %X�
EHVL\HUOHULQGH� WDQÕ,� W�U� VSHVLILN� HN]RHQ]LP� DNWLYLWHVL� LOH� oHúLWOL� NURPRMHQLN� VXEVWUDWODUÕQ�
SDUoDODQPDVÕ� VRQXFX� IDUNOÕ� NURPRMHQLN� D\UÕúPD� �U�QOHULQLQ� RUWD\D� oÕNPDVÕQD� ED÷OÕ� RODUDN�
IDUNOÕ�PRUIRORML�YH�GH÷LúLN�UHQNWH�NRORQL�ROXúXPX�WHPHOLQH�GD\DQPDNWDGÕU�(29). 

 

<DSÕODQ�oDOÕúPDODUGD��EX�NURPRMHQLN�EHVL\HUOHUL�LoLQGH�|]HOOLNOH CHROMagar Candida 

ile Albicans ID2 ve Candida� ,'� DJDU¶ÕQ� EDúWD�C. albicans� ROPDN� �]HUH� ED]Õ� QRQ-albicans 

Candida türlerini tanmlayabilen kolay ve�GH÷HUOL�EHVL\HUOHUL�ROGXNODUÕ�ELOGLULOPHNWHGLU (65, 66, 

67, 68). 

 

4.6.1.1. Kan Kültürü 

 

.DQGLGHPLGH� WDQÕ� NR\GXUXFX� WHPHO� \|QWHP� N�OW�U� LOH� Candida¶QÕQ� L]RODV\RQX� YH�
türünün belirlenmesidir (19).�.DQ�N�OW�U��SR]LWLIOL÷LQLQ�\DNDODQDELOPHVL�LoLQ�\HWHUOL�PLNWarda 

NDQÕQ�EHVL\HULQH�HNLOPLú�ROPDVÕ�|QHPOLGLU��(÷HU�NDQ�KDFPL�\HWHUOL�LVH��JHQHOOLNOH���YH\D���NDQ�
N�OW�U��RSWLPXP�NDQ�N�OW�U�GX\DUOÕOÕ÷ÕQÕ�VD÷ODPDN�LoLQ�\HWHUOLGLU (69���(÷HU�IXQJHPL�V�UHVLQFH�
NDQGD�D]�VD\ÕGD�RUJDQL]PD�PHYFXW�LVH��N�OW�U�VÕNOÕ÷Õ�YH�DOÕQDn toplam kan hacmi kan kültür 

WHNQL÷LQGHQ�GDKD�ID]OD�RODUDN�IXQJHPL�VDSWDQPDVÕ�RODVÕOÕ÷ÕQÕ�HWNLOHPHNWHGLU������ 
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.DQ�N�OW�U��LoLQ�NXOODQÕODQ�EDúOÕFD�NDQ�N�OW�U�VLVWHPOHUL���JUXSWD�WRSODQPDNWDGÕU� 
 

4.6.1.1.1. Klasik Sistemler- Bu sistemler için laboratuvaUGD� KD]ÕUODQPÕú� \D� GD� WLFDUL�
RODUDN� VDWÕODQ� D÷]Õ� NDSDOÕ�� LoHULVLQGH� WULSWLNH]� VR\D� EX\\RQX�� EH\LQ� NDOS� LQI�]\RQ� EX\\RQX�
YH\D�&ROXPELD�EX\\RQX�JLEL�EHVL\HUOHUL�LoHUHQ�úLúHOHU�NXOODQÕOÕU��%D]Õ�úLúHOHU�KHP�VÕYÕ�KHP�GH�
NDWÕ�NÕVÕPODUÕ�LoHULU��ELID]LN�.  

 

4.6.1.1.2. Lizis Santrifügasyon Sistemi- Isolator (Wampole Laboratories) sistem özellikle 

\DYDú-�UH\HQ�RUJDQL]PDODUÕQ�WDQÕVÕ�LoLQ�JHOLúWLULOPLú�RWRPDWL]H�ROPD\DQ�OL]LV�WHPHOOL�WLFDUL�ELU�
kan kültür sistemidir (70��� %X� VLVWHPGH� ,VRODWRU� W�SOHULQH� DOÕQDQ� NDQÕQ�� NRnak hücrelerini 

SDUoDOD\DQ� YH� IXQJXVODUÕQ� FDQOÕOÕ÷ÕQD� ]DUDUOÕ� RODELOHQ� ED]Õ� DQWLPLNUREL\DO� DMDQODUÕ� LQDNWLYH�
HGHQ� NDUÕúÕPGD� OL]H� ROPDVÕ� VD÷ODQGÕNWDQ� VRQUD� VDQWULI�MOHQHUHN� ROXúDQ� o|NHOWL� NDWÕ� ELU�
besiyerine inoküle edilmektedir. ,VRODWRU�VLVWHPLQ�DYDQWDMÕ��IDJRVLWOHUGHQ�PLNURRUJDQL]PDODUÕQ�
VHUEHVW�NDOPDVÕQÕ�VD÷OD\DQ�OL]LV�LúOHPL�LOH�FDQOÕ�PLNURRUJDQL]PD�VD\ÕVÕQÕ�DUWWÕUPDVÕGÕU (64). 

 

Bile ve ark. (71��PD\DODUÕQ�NODVLN�VLVWHPOHUOH�RUWDODPD������J�QGH��,VRODWRU�VLVWHPOH�LVH�
�����J�QGH�VDSWDQGÕ÷ÕQÕ�J|VWHUPLúOHUGLU��$\UÕFD�oDOÕúPDFÕODU�,VRODWRU�VLVWHPLQ�NXOODQÕOPDVÕ�LOH�
NDQ� N�OW�UOHULQGHQ� PDQWDUODUÕQ� VDSWDQPDVÕQGD� �����¶QÕQ� �]HULQGH� ELU� DUWÕú� ROGX÷XQX� GD�
ELOGLUPLúOHUGLU�� $QFDN� EX� VLVWHPLQ� NXOODQÕPÕQGD� NODVLN� VLVWHPOHUH� J|UH� NRQWDPLQDV\RQ�
RUDQODUÕQGD���LOH���NDW�DUWÕú�L]OHQPHVL�|QHPOL�ELU�VRUXQ�RODUDN�J|U�OPHNWHGLU��%X�VLVWHP�|UQHN�
LúOHPOHQPHVLQLQ�SDKDOÕ�YH�]RU�ROPDVÕ��|UQHNOHULQ�YH�LQRN�OH�HGLOPLú�SODNODUÕQ�PDQLSXODV\RQX�
QHGHQL\OH�ELUD]� GDKD�\�NVHN�RUDQGD�NRQWDPLQDV\RQD�QHGHQ�ROPDVÕ� YH� ODERUDWXYDU� SHUVRQHOL�
için rLVN� ROXúWXUPDVÕ� JLEL� GH]DYDQWDMODUD� VDKLSWLU� $WHúOL�� Q|WURSHQLN� KDVWDODUÕQ�
GH÷HUOHQGLULOPHVLQGH�� ,VRODWRU� W�SOHULQ� UXWLQ� NXOODQÕPÕ� NRQWDPLQDV\RQ� YH� \DQOÕú� SR]LWLI�
VRQXoODUÕ�QHGHQL\OH�|QHULOPHPHNWHGLU (64, 70, 71, 72).  

 

�����������2WRPDWL]H�6�UHNOL�ø]OHPHOi Sistemler-�%X�VLVWHPOHU�ELOJLVD\DU�GHVWH÷L�LOH�KD]ÕU�
N�OW�U�úLúHOHUL� LoHULVLQGH�IDUNOÕ��UHPH�LQGLNDW|UOHULQGH�PH\GDQD�JHOHQ�GH÷LúLPOHULQ�L]OHQPHVL�
HVDVÕQD� GD\DQÕU�� *HQHO� RODUDN� VLVWHPOHULQ� LoHULVLQGH� ED]� EHVL\HUL� �beyin kalp infüzyon 
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buyyonu, Columbia buyyonu, triptikez soya buyyonu…vb.), antikoagülan olarak 

antilizozomal ve antikompleman aktiveli sodyum polianethol sulfonat (SPS), tercihe göre 

DQWLPLNUREL\DOOHULQ� LQDNWLYDV\RQX� LoLQ� L\RQ� GH÷LúWLULFL� UHoLQH� \D� GD� SROLPHULN� DEVRUEDQODU�
EXOXQPDNWDGÕU. Üreme NRQWUROO�� RWRPDWLN� VLVWHPOHUGH� GX\DUOÕOÕN�� PDQXHO� \|QWHPOHUH� J|UH�
daha yüksek olup, Lú�\�N�Q� de hafifletmektedir. $GÕ�JHoHQ�VLVWHPOHULQ�úLúH�NDSDVLWHVL���UHPH�
LQGLNDW|UOHUL� YH� YHUL� WDEDQODUÕ� DoÕVÕQGDQ� GH÷LúLN� WLSOHUL� JHOLúWLULOPLú� YH� GH÷LúLN� PRGHOOHUL�
ülkHPL]GH� \D\JÕQ� NXOODQÕP� DODQÕ� EXOPXúWXU� BACTEC (Becton Dickinson Microbiology 

6\VWHPV�� YH� %DF7�$OHUW� �2UJDQRQ� 7HNQLND�� VLVWHPOHUL� PLNURRUJDQL]PDODUÕQ� PHWDEROL]PDVÕ�
VRQXFX�EHVL\HUL� LoLQGH�DoÕ÷D� oÕNDQ�&22’in spektrofotometrik ve kolorimetrik olarak ölçümü 

prHQVLELQH� GD\DQÕU (70, 73). %$&7(&� VLVWHPOHUL� oRN� VD\ÕGD� EHVL\HUL� IRUPXODV\RQXQD� VDKLS�
olup; bunlardan “Myco/F-/\WLF´� PDQWDU� YH� PLNREDNWHULOHULQ� VDSWDQPDVÕ� LoLQ� |]HO�
WDVDUODQPÕúWÕU��IDNDW�EDNWHUL\DO�SDWRMHQOHULQ��UHPHVLQL�GH�GHVWHNOHPHNWHGLU (73).  

 

Otomati]H� LNL� NDQ� N�OW�U� VLVWHPLQLQ� VLP�OH� |UQHNOHU� NXOODQÕODUDN� NDUúÕODúWÕUÕOGÕ÷Õ� ELU�
oDOÕúPDGD�� KHU� LNL� VLVWHPGH� DHURS�� DQDHURS� YH� PLNRORMLN� EHVL\HUOHUL� GH÷HUOHQGLULOPLú; 
BACTEC sistemi için Plus Aerop/F, Plus Anaerop/F, ve Myco/)�OLWLN�úLúHOHUL�YH�%DF7/Alert 

sLVWHPL� LoLQ�0%� úLúHOHUL� NXOODQÕOPÕúWÕU��+HU� LNL� VLVWHP�DHURS�NDQ�N�OW�U� EHVL\HUL� NXOODQÕOGÕ÷Õ�
zaman tüm Candida�W�UOHULQLQ��UHPHVL�LoLQ�NDUúÕODúWÕUÕODELOLU�VRQXoODU�YHUPLúWLU��%$&7(&�YH�
BacT/Alert sistemleri Candida� L]RODWODUÕQÕQ� %90 ve %���¶Q�� VDSWDPÕúWÕU�� $\UÕFD� KHU� LNL�
VLVWHPOH�GH�|]HO�PLNRORML�EHVL\HUL�NXOODQÕODUDN����Candida�L]RODWÕQÕQ�W�P��EHOLUOHQHELOPLúWLU��
%XQXQOD� ELUOLNWH�� DHURS� N�OW�U� RUWDPÕQGD� ELUoRN� DQWLIXQJDOH� GX\DUOÕOÕ÷Õ� D]DOPÕú� C. 

glabrata¶QÕQ��UHPHVLQLQ�VDSWDQPDVÕ�LoLQ�RUWDODPD�V�UHQLQ�%DF7/Alert sisteminde BACTEC’e 

J|UH�EHOLUJLQ�RODUDN�GDKD�NÕVD�ROGX÷X�L]OHQPLúWLU�(74).  

 

Kolorimetrik veya floresan izlem yerine sürekli manometrik izlem kullanan bir 

otomatize kan kültür sistemi olan “Difco Extra Sensing Power” (ESP) kan kültür sistemi (Trek 

Diagnostic Systems) her 12-GDNLNDGD� úLúH� LoLQGHNL� JD]� EDVÕQFÕQÕQ� |Oo�P�� HVDVÕQD�
GD\DQPDNWDGÕU��%DF7�$OHUW�YH�%$&7(&�����������VLVWHPOHULQGHQ�IDUNOÕ�RODUDN��&22  üretimi 

PDQRPHWULN� RODUDN� EHOLUOHQLU� YH� KHP� JD]� W�NHWLPL� KHP� GH� �UHWLPL� VDSWDQÕU (70). Bu 

mikroRUJDQL]PDODUÕQ�PHWDEROLN�IDOL\HWOHUL�LOH��UHWWL÷L�\D�GD�W�NHWWL÷L�JD]ODUÕQ��22 , H2 , N2 ve 
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CO2��ROXúWXUGX÷X�EDVÕQo�GH÷LúLNOLNOHUL�NDQ�N�OW�U�úLúHOHULQH�ED÷ODQDQ�GX\DUOÕ�ELU�GHGHNW|U�LOH�
izlenir (69, 73). Burada okuma H2 ve O2 �W�NHWLPL�ID]Õ�V�UHVLQFH�ROXU, O2  tüketimi replike olan 

PLNURRUJDQL]PDODU� �UHPHQLQ� ORJ� ID]ÕQD� JLULQFH� KÕ]ODQPDNWDGÕU�� %X� QHGHQOH� EX� RNXPD�
saptanabilir miktarda CO2 üretilmeden önce inkübasyon periyodunun erken döneminde 

P�PN�QG�U�� 2NXPDODUÕQ� VDGHFH� &22 �UHWLPLQH� ED÷OÕ� ROPDNVÕ]ÕQ� JHQHllikle 1-8 saat önce 

JHUoHNOHúPHVL� EX� VLVWHPH� IDUNOÕ� ELU� DYDQWDM� VD÷ODPDNWDGÕU (70). Vital kan kültür sisteminde 

(bioMeriux) ise CO2 NRQVDQWUDV\RQX�� S+� GH÷LúLNOLNOHUL� YH� RNVLGDV\RQ-redüksiyon 

PRGLILNDV\RQX� YDUOÕ÷ÕQGD� IORUHVDQ� YHULPLQL� D]DOWDQ� IORUHVDQ� ELU�molekül, buyyon solusyonu 

LoLQGHGLU�YH�N�OW�UGH�YDU�RODQ�PLNURRUJDQL]PDODUÕ�VDSWD\DQ�ELU� LQGLNDW|U�RODUDN�J|UHY�\DSDU 
(69). 

 

6LVWHPLN� NDQGLGR]X� WDQÕPODPDN� LoLQ� VÕNOÕNOD� LNL� YH\D� GDKD� ID]OD� NDQ� N�OW�U��
NXOODQÕOPDVÕQD�UD÷PHQ��VWDQGDUW�NDQ�N�OW�U�PHWRWODUÕ�WDQÕ�LoLQ�LNL�LOH��o�J�Q�KDWWD�GDKD�X]XQ�ELU�
V�UH� JHUHNWLUPHNWHGLU�� hVWHOLN� WDQÕGD� DOWÕQ� VWDQGDUW� RODQ� IXQJDO� NDQ� N�OW�U�� Lo� RUJDQODUGD�
Candida¶QÕQ�JHQLú�oDSWD�\D\ÕOÕPÕQD�UD÷PHQ�QHJDWLI�NDODELOPHNWHGLU�������.DQ�N�OW�UOHUL��GHULQ�
\HUOHúLPOL� NDQGLGR]XQ� RWRSVL� LOH� LVSDWODQPÕú� YDNDODUÕQÕQ� %��¶VLQH� \DNÕQÕQGD� QHJDWLI� YH\D�
sadece geç pozitif olabilmektedir (64).  

 

�������6HURORMLN�7DQÕ 
 

Sistemik Candida� LQIHNVL\RQODUÕQGD WDQÕ� DPDFÕ\OD� Candida türlerine özgü antikor, 

DQWLMHQ�YH\D�PHWDEROLWOHULQ�VDSWDQPDVÕ�WHPHOLQGH�oHúLWOL�VHURORMLN�WHVWOHU�JHOLúWLULOPLúWLU� 
 

4.6.2.1. Antikor Saptanan Testler: 

 

6LVWHPLN�NDQGLGR]�WDQÕVÕ�LoLQ�DQWLNRU�VDSWDQPDVÕ�WDQÕPOD\ÕFÕ�GH÷HULQLQ�G�ú�N�ROPDVÕ�YH�
GH� VDSWDQDPD\DQ� DQWLNRU� VHYL\HOHULQH� VDKLS� LPP�Q� \HWPH]OLNOL� KDVWDODUGD� \DQOÕú� QHJDWLI�
sRQXoODU�YH�\�]H\HO�NRORQL]DV\RQOX�KDVWDODUGD�\DQOÕú�SR]LWLI�VRQXoODU�QHGHQL\OH�VÕQÕUOÕGÕU (64, 

75). øQVDQ� VHUXPXQGD� DQWL-Candida� DQWLNRUODUÕQÕ� VDSWD\DQ� oRN� VD\ÕGD� \|QWHP� WDQÕPODPÕúWÕU 
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(64, 75). Bu yöntemler C. albicans¶ÕQ�NDED�HNVWUDWODUÕQD�NDUúÕ�SUHVLSLWLQOHULQ�VDSWDQPDVÕQGDQ�
UDG\R�LPPXQ�DVVD\��5,$��YH�HQ]LP�LPPXQ�DVVD\��(,$��LOH�|]J�Q�DQWLMHQOHUH�NDUúÕ�DQWLNRUODUÕQ�
NDQWLWDV\RQXQD�NDGDU�GH÷LúPHNWHGLU (28, 75). 

 

Sistemik Candida LQIHNVL\RQODUÕQÕQ� WDQÕVÕQGD� PDQQDQ�� ��� 47 kDa’luk sitoplazmik 

protein antijenleri, enolaz, C. albicans blastokonidya ve çimlenme borusu�� VDOJÕVDO� DVSDUWLN�
proteinaz (Sap)�JLEL�oHúLWOL�Candida�DQWLMHQOHULQH�NDUúÕ�ROXúPXú�DQWLNRUODU�DUDúWÕUÕOPÕúWÕU�� 

 

47 kDa-���N'D�DQWLMHQOHULQ�NXOODQÕOGÕ÷Õ�ELU�oDOÕúPDGD�(,$�\|QWHPL�NXOODQÕODUDN�LQYD]iv 

NDQGLGR]OX�ROJXODU� LOH� VD÷OÕNOÕ�ELUH\OHULQ�D\ÕUW� HGLOHELOGL÷L�YH�\|QWHPLQ�GX\DUOÕOÕ÷ÕQÕQ�������
YH�|]J�OO�÷�Q�Q�����ROGX÷X�ELOGLULOPLúWLU��76���%ODVWRNRQLG\DODUD�NDUúÕ Ig0�WLSL�DQWLNRUODUÕQ�
DUDúWÕUÕOGÕ÷Õ�ELU�GL÷HU�oDOÕúPDGD�\|QWHPLQ������GX\DUOÕOÕN�YH�|]güllük ile sistemik kandidoz 

WDQÕVÕ�DoÕVÕQGDQ�DQODPOÕ�ROGX÷X�EHOLUWLOPLúWLU (77). C. albicans�oLPOHQPH�ERUXVXQD�NDUúÕ�ROXúDQ�
DQWLNRUODUÕQ�DUDúWÕUÕOGÕ÷Õ�ELU�araúWÕUPDGD� LVH�VLVWHPLN�NDQGLR]OX�ROJXODUGD�EX�DQWLNRUODUÕQ�NDQ�
N�OW�UOHULQGHQ� GDKD� |QFH� VDSWDQGÕ÷Õ� YH� GX\DUOÕOÕ÷ÕQ� ������� |]J�OO�÷�Q� LVH� ������ ROGX÷X�
EHOLUWLOPLúWLU���78).  

 

C. albicans¶ÕQ� K�FUH� GXYDU� PDQQDQÕ� �+'0��� GL÷HU� Candida W�UOHULQLQ� +'0¶Õ� LOH�
DQWLMHQLN� GHWHUPLQDQWODU� SD\ODúPDNWDGÕU�� $QWL-HDM düzeylerinin serumda RIA ve EIA ile 

incelenmesinde, bLU� VÕQÕU� �³FXW-RII´�� GH÷HUL� ROXúWXUXOGX÷XQGD�� J|]OHQHQ� HQ� L\L� GX\DUOÕOÕN�
\DNODúÕN�%��� ROPXúWXU�� $QFDN� KDVWDODUÕQ� |QHPOL� ELU� NÕVPÕQGD� EX� WHVW�� GRNX� EL\RSVL� WDQÕVÕ�
\DSÕOPDVÕ�VRQUDVÕQD�NDGDU�SR]LWLI�EXOXQDPDPDNWDGÕU������ 

 

Na ve Song (79), doku invazyonu süreVLQFH�DoÕ÷D�oÕNWÕ÷Õ�YDUVD\ÕODQ�ELU�YLUXODQV�IDNW|U��
RODQ� VDOJÕVDO� DVSDUWLO� SURWHLQD]a� NDUúÕ� DQWLNRUODUÕQ� VDSWDQPDVÕ� LoLQ� ELU� (/,6$� WHVWL�
WDQÕPODPÕúODUGÕU��øQYD]LY�NDQGLGR]OX����KDVWDQÕQ�UHWURVSHNWLI�GH÷HUOHQGLUPHVLQGH�EX�WHVW�LoLQ�
GX\DUOÕOÕN� YH� |]J�OO�N�%70 ve %��� RODUDN� EHOLUOHQPLú� YH� LQYD]LY� NDQGLGR]� WDQÕVÕ� LoLQ� 6DS�
DQWLMHQ�VDSWDPD�WHVWOHULQGHQ�GDKD�D]�FD]LS�ROGX÷X�VRQXFXQD�YDUÕOPÕúWÕU (79) .  
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øPP�Q\HWPH]OLNOL�KDVWDODUGD�DQWLNRU��UHWLPLQLQ�ROPDGÕ÷Õ�YH\D�GH÷LúNHQ�ROGX÷X�JHUoH÷L�
VLVWHPLN�NDQGLGR]�WDQÕVÕQGD antikor saptama testlerinin bu hasta populasyonunda daha az 
\DUDUOÕ�ROGX÷XQX�RUWD\D�oÕNDUWPDNWDGÕU��6RQXo�RODUDN��DQWLNRU�WHVWOHULQLQ�LQYD]LY�NDQGLGR]�LoLQ�
ULVNOL�LPP�Q\HWPH]OLNOL�KDVWDODUGD�NXOODQÕOPDVÕQÕQ�X\JXQ�ROPDGÕ÷Õ�V|\OHQHELOLU�(28). Bununla 
birlikWH��EX�JUXS�KDVWD�LoLQ�DQWLMHQ�VDSWDQPDVÕ�LQYD]LY NDQGLGR]�WDQÕVÕ�LoLQ�SRWDQVL\HO�RODUDN�
GDKD�EDúDUÕOÕ�ELU�VWUDWHMLGLU (64). 

 

4.6.2.2. Antijen Saptanan Testler: 

 

����¶GDQ� EHUL�� oRN� VD\ÕGD� DUDúWÕUPDFÕQÕQ� LQIHNWH� KDVWD� VHUXPODUÕQGD� C. albicans 

antijenlerinin� VDSWDQPDVÕ� LoLQ� WHVWOHU� JHOLúWLUGLNOHUL� oDOÕúPDODU� UDSRU� HGLOPLúWLU (28). Antijen 

saptayan testler üç tiptir:� ELULQFLVL� +'0� DQWLMHQOHULQL� VDSWDU�� LNLQFLVL� +'0� GÕúÕ Candida 

DQWLMHQOHULQL�EHOLUOHU��ho�QF�V��LVH�WDQÕPODQPDPÕú�ELU�DQWLMHQL�VDSWDPDN�LoLQ�G�ú�Qülür (28). 

 

Mannan, C. albicans¶ÕQ� WHPHO� K�FUH� GXYDU� PDQQRSURWHLQL� ROXS�� WDQÕPOD\ÕFÕ� ELU�
DQWLMHQGLU��'RODúÕPGDNL�PDQQDQÕ� VDSWDPDN� LoLQ�5,$��(/,6$�� ODWHNV� DJO�WLQDV\RQ� �/$�� JLEL�
WHVWOHU� NXOODQÕOPDNWDGÕU�� øQYD]LY� NDQGLGR]OX� KDVWDODUGD� VHUXPGD� +'0� DQWLMHQLQLQ 

VDSWDQPDVÕQÕ� |QOH\HQ� DQWL-+'0� YH� GL÷HU� +'0-ED÷OD\DQ� SURWHLQOHU� EXOXQPDNWDGÕU�� %X�
QHGHQOH� +'0�� VHUXP� LQFHOHQPHGHQ� |QFH� EX� ED÷OD\ÕFÕ� SURWHLQOHULQ� SDUoDODQPDVÕ� LOH�
VDSWDQDELOPHNWHGLU��%X�DQWLMHQ�ÕVÕ\D�GD\DQÕNOÕ��ND\QDWPD\D��SURWHLQD]�LOH�LúOHPOHQPH\H�YH�DVLW 
pH’a dirençlidir Bu nedenle antijen-DQWLNRU� NRPSOHNVOHUL� HQ]LPDWLN� LúOHPOHPH� YH\D� ('7$�
YDUOÕ÷ÕQGD�ND\QDWPD�LOH�D\UÕODELOLU��$\UÕFD�+'0 GRODúÕPGDQ�KÕ]OÕFD�WHPL]OHQLU��EX�GD�G�ú�N�
VHUXP� NRQVDQWUDV\RQODUÕ� LOH� VRQXoODQÕU� YH� RSWLPDO� VDSWDPD� LoLQ� oRNOX� VHUXP� |Uneklemesi 

JHUHNWLULU�� 0DQQDQHPL� |UQHNOHPH� VÕNOÕ÷ÕQD�� DOWWD� \DWDQ� KDVWDOÕ÷D�� LPP�Q� \HWPH]OL÷LQ�
derecesine, ilgili Candida� W�UOHULQH�� VLVWHPLN� NDQGLGR]XQ� WDQÕPODQPDVÕQD�� ED÷OD\ÕFÕ�
DQWLNRUODUÕQ� WLWUHVLQH�� |]J�OO�÷�QH� YH� NXOODQÕODQ� WHVW� \|QWHPLQH� J|UH� VLVWHPLN kandidozlu 

KDVWDODUÕQ�\DNODúÕN�%31 ile %��¶ÕQGD�J|U�OPHNWHGLU (28, 64). 

 

$OWWD� \DWDQ� oHúLWOL� KDVWDOÕ÷Õ� RODQ� KDVWD� JUXEXQGD� LQYD]LY� NDQGLGR]� WDQÕVÕ� LoLQ�mannan 

DQWLMHQLQ�WDQÕGDNL�GH÷HUL�LQFHOHQPLú��WDQÕPOD\ÕFÕ�GX\DUOÕOÕ÷ÕQ�%19 ile %���YH�|]J�OO�÷�Q�%89 

ile %95 arasÕQGD� ROGX÷X� ELOGLULOPLúWLU� ������ '�ú�N� GX\DUOÕOÕN� /$� WHVWLQLQ� \�NVHN� VDSWDPD�
VÕQÕUÕQGDQ� YH\D� PDQQDQ� DQWLMHQLQLQ� GRODúÕPGD� JHoLFL� ROPDVÕ� |]HOOLNOHULQGHQ�
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ND\QDNODQDELOPHNWHGLU�� (Q� L\L� GX\DUOÕOÕNODUÕQ� VHUL� KDOLQGHNL� |UQHNOHULQ� KDIWDOÕN� HOGH� HGLOGL÷L�
KDVWD�JUXSODUÕQGD�J|U�OHELOGL÷L�ELOGLULOPLúWLU (75). 

 

+'0�GÕúÕQGDNL�DQWLMHQOHUL�VDSWDPDN�LoLQ�JHOLúWLULOHQ� WHVWOHULQ�GX\DUOÕOÕ÷Õ�%55 ile %100 

arasÕQGD�GH÷LúPHNWHGLU������ 
 

(1Æ3)-�-D-*OXNDQ¶ÕQ�=\JRP\FHWHV�KDULo�W�P�IXQJXVODUÕQ�NDUDNWHULVWLN�ELU�K�FUH�GXYDU�
ELOHúHQL� ROPDVÕ� QHGHQL\OH� JOXNDQÕQ� NDQ� YH� GL÷HU� VWHULO� Y�FXW� VÕYÕODUÕQGD� VDSWDQDELOPHVL�
VLVWHPLN� IXQJDO� LQIHNVL\RQ� LoLQ� L\L�ELU�EHOLUOH\LFL�ROPDNWDGÕU (75). Saeki ve ark. (80�¶QÕQ�ELU�
oDOÕúPDVÕQGD� Candida W�UOHUL� DoÕVÕQGDQ� NDQ� N�OW�UOHUL� SR]LWLI� RODQ� KDVWDODUÕQ� VHUXPODUÕQGD�
³*OXFDWHOO� WHVW´� LOH� �-D-*OXNDQ� ���¶�Q� �]HULQGH� GX\DUOÕOÕN� YH� |]J�OO�N� LOH� VDSWDQPÕúWÕU��
2GDEDúÕ�YH�DUN���81�¶QÕQ�ELU�oDOÕúPDVÕQGD�LVH�EX�WHVW�LOH�NHPRWHUDSL�DODQ�����O|VHPL�KDVWDVÕQÕQ�
serumunda kandidozu da içine alan invaziv fungal infHNVL\RQODUÕQ�GH÷HUOHQGLULOPHVL�LoLQ��-D-

*OXNDQ� DUDúWÕUÕOPÕú� YH� GRODúÕPGDNL� VHYL\HOHUL� LQYD]LY� IXQJDO� LQIHNVL\RQ� LOH� NRUHOH�
EXOXQPXúWXU (80, 81). �-D-Glukan tesleri infeksiyona neden olan fungusu özgün olarak 

WDQÕPOD\DPDPDVÕQD� UD÷PHQ�� VRQXoODUÕQ� NÕVD� V�UHGH elde edilebilmesi, bu testleri invaziv 

fungal infeksiyon için tarama testi olarak cazip hale getirmektedir. 

 

Sistemik Candida� LQIHNVL\RQODUÕQGD� DQWLMHQ� RODUDN� VDOJÕVDO� DVSDUWLN� SURWHLQD]� �6DS��
DUDQDELOPHNWHGLU�� 6DS¶ÕQ� C. albicans� YH� GL÷HU� ED]Õ� Candida türOHUL� WDUDIÕQGDQ� DNWLI� GRNX�
LQYD]\RQX�V�UHVLQFH��UHWLOGL÷L�YH�LQYD]LY�KDVWDOÕN�LOH�NRUHOH�ROGX÷X�ELOGLULOPLúWLU (64). Na ve 

Song (79�� VHUXPGD� 6DS� DQWLMHQLQLQ� HWNLQOL÷LQL� VDSWDPDN� LoLQ� ELU� LQKLELV\RQ� (,$� YH� ELU� GH�
DQWLMHQ� ³FDSWXUH´� (,$� ROPDN� �]HUH� �� IDUNOÕ� WHVWL� NDUúÕODúWÕUPÕúWÕU�� %X� WHVWOHULQ� GX\DUOÕOÕN� YH�
özgüllükleri antijen “capture” için %94 ile %92 ve inhibisyon EIA için ise %94 ile %96 olarak 

EXOXQPXúWXU��%X�YHULOHU�LQKLELV\RQ�(,$¶QÕQ��LQYD]LY�C. albicans�LQIHNVL\RQODUÕQÕQ�WDQÕVÕ�LoLQ�
NXOODQÕODELOHFH÷LQL�J|VWHUPLúWLU�  

 

4.6.2.3. Kombine Testler: 
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øQYD]LY� NDQGLGR]� WDQÕVÕ� LoLQ� DOWHUQDWLI� ELU� \DNODúÕP� GD� DQWLMHQ� YH� DQWLNRU� VDSWDPD�
WHVWOHULQLQ�ELUOLNWH�NXOODQÕOPDVÕGÕU��6HQGLG�YH�DUN��82)’QÕQ�ELU�oDOÕúPDVÕQGD�PLNRORMLN�YH�NOLQLN�
RODUDN� NDQGLGR]� ROGX÷X� LVSDWODQPÕú� ��� KDVWDGDQ� DOÕQDQ� ���� VHUXP� |UQH÷LQLQ� UHWURVSHNWLI�
GH÷HUOHQGLUPHVLQGH����WLFDUL�(,$�WHVWL�NXOODQÕOPÕúWÕU: biri C. albicans�+'0
D�NDUúÕ�DQWLNRUODUÕ�
(Platelia Candida antikor test, Bio-5DG� /DERUDWRULHV�� )UDQFH��� GL÷HUL� LVH� PDQQDQ� VHUXP�
antijenini (Platelia Candida antijen test, Bio-5DG�� VDSWDPDNWDGÕU�� %X� KDVWDODUÕQ� ���¶ÕQÕQ�
VHUXPODUÕQGD�PDnnan, %53’üQGH�LVH�DQWLNRU�VDSWDQDELOPLúWLU� dDOÕúPDGD�\DOQÕ]FD�DQWLNRU�WHVWL�
LoLQ� GX\DUOÕOÕN� YH� |]J�OO�N� J|UHFHOL� RODUDN� %53 ve %��� RODUDN� UDSRU� HGLOPLúWLU�� 2\VD� EX�
DQWLNRU� YH� DQWLMHQ� WHVWOHUL� ELUOLNWH� oDOÕúÕOGÕ÷Õ� ]DPDQ,� EX� GH÷HUOHULQ� %80 ve %��� DUDVÕQGD�
GH÷LúWL÷L�YH�KHU� LNL� WHVWLQ�NRPELQH�NXOODQÕPÕQÕQ�LQYD]LY�NDQGLGR]� WDQÕVÕ� LoLQ�\DOQÕ]FD�ELULQLQ�
NXOODQÕPÕQGDQ�oRN�GDKD�\DUDUOÕ�ROGX÷X�ELOGLULOPLúWLU (82).  

 

%LU�GL÷HU�oDOÕúPDGD�LVH�<HUD�YH�DUN���83��SR]LWLI�NDQ�N�OW�U�]DPDQODUÕ� LOH�LOLúNLOL�RODUDN�
LQYD]LY� NDQGLGR]� WDQÕVÕ� LoLQ� EX� LNL� WHVWL� LQFHOHPLú�� HQ� D]ÕQGDQ� ELU� SR]LWLI� NDQ� N�OW�U�� RODQ�
KDVWDODUGD��ELU�YH\D�KHU�LNL�VHURORMLN�WHVWLQ�HQ�D]���J�Q�LoLQGH�KDVWDODUÕQ�%73’ünde pozitif ve 

ED]Õ� KDVWDODUGD� NDQ� N�OW�UOHUL� SR]LWLI� ROPDGDQ� ��� J�Q� |QFHVLQH� NDGDU� SR]LWLI� ROGX÷XQX�
ELOGLUPLúWLU�� 6LVWHPLN� NDQGLGR]� LoLQ� ULVNOL� KDVWDODUÕQ� GH÷HUOHQGLULOPHVLQGH� KHU� LNL� VHURORMLN�
WHVWLQ�Hú�]DPDQOÕ�oDOÕúÕOPDVÕQÕQ��NDQ�N�OW�U�VRQXoODUÕQGDQ�|QFH�HUNHQ�WDQÕ�VD÷ODGÕ÷Õ�VRQXFXQD�
YDUÕOPÕúWÕU (83). 

 

4.6.2.4. Metabolit Saptayan Testler: 

 

øQYD]LY� NDQGLGR]�� VHUXPGD�YH\D� LGUDUGD�Candida türleri (C. krusei ve muhtemelen C. 

glabrata� KDULo�� WDUDIÕQGDQ� �UHWLOHQ� ELU� PHWDEROLW� RODQ� '-arabinitol’ü saptayarak da 

WDQÕPODQDELOPHNWHGLU� Bununla birlikte insan, arabinitolün bir veya her iki formunu 

�UHWHELOPHNWHGLU�� %XQXQ� \DQÕQGD�� Candida YH� NRORQL]H� RODQ� GL÷HU� PLNURRUJDQL]PDODU� YH�
NRQD÷ÕQ� EHVOHQPH� úHNOL� GH� DUDELQLWRO�Q� VHUXP� YH� LGUDUGDNL� VHYL\HOHULQH� NDWNÕGD�
bulunmakWDGÕU��$UDELQLWRO��NUHDWLQLQ�JLEL�\DNODúÕN�RODUDN�D\QÕ�HWNLQOLNWH�E|EUHNOHU�YDVÕWDVÕ\OD�
WHPL]OHQLU� YH� EX� QHGHQOH� UHQDO� ND\ÕSODUÕ� RODQ� KDVWDODU� GDKD� \�NVHN� DUDELQLWRO� VHYL\HOHULQH�
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VDKLS� ROPDNWDGÕU�� %X� DoÕGDQ� DUDELQLWRO�Q� NUHDWLQLQH� RUDQÕ�� DUDELQLWRO� NRQVDQWUDV\RQODUÕQÕQ�
J|]OHQPHVL�YH�\RUXPODQPDVÕQGD�NXOODQÕOPDNWDGÕU (64). 

 

:DOVK�YH�DUN�������NDQVHUOL�KDVWDODUGDQ�DOÕQDQ�VHUXP�|UQHNOHULQL�HQ]LPDWLN-kolorimetrik 

\|QWHP� LOH� LQFHOHGLNOHUL� oDOÕúPDGD�� NDQGLGHPLOL� KDVWDODU� DUDVÕQGD� RUWDODPD� VHUXP� '-

arabinitol/kreatiQLQ� RUDQÕQÕQ� VD÷OÕNOÕ� NDQ� GRQ|UOHULQGHQ� ��� NDW� ID]OD� ROGX÷X� YH� EX� RUDQODUÕQ�
NDQGLGHPLOL����KDVWDQÕQ����¶LQGH�VD÷DOWÕP�\DQÕWODUÕ�LOH�GH�NRUHOH�ROGX÷X�ELOGLULOPHNWHGLU������  
 

4.6.3. Deri Testleri 

 

Candida LQIHNVL\RQODUÕQGD�GHUL� WHVWL� Candida ekstrelerinin �|UQH÷LQ��NDQGLGLQ��GHUL-içi 

LQMHNVL\RQX� LOH� JHUoHNOHúWLULOLU�� 1RUPDO� VD÷OÕNOÕ� NLúLOHULQ� ���¶�QGH�� ��� VDDW� VRQUD� ��� PP�
oDSÕQGD� ELU� HQG�UDV\RQ� RUWD\D� oÕNDU�� %X� WLS� UHDNVL\RQODU� JHoLULOPLú� \D� GD� VXENOLQLN�
LQIHNVL\RQODUÕ� J|VWHULU�� Candida antijenleri ile deri� WHVWOHUL� QRUPDO� \HWLúNLQOHUGH� KHS� D\QÕ�
úHNLOGH�SR]LWLI�ROXS��EX�WHVWOHU�Candida�LQIHNVL\RQXQD�WDQÕ�NR\PDNWDQ�oRN��K�FUHVHO�LPP�QLWH�
\HWHQH÷LQL�EHOLUOHPHN�LoLQ�YH�JHo�WLS�DúÕUÕ�GX\DUOÕOÕ÷ÕQ�|Oo�OPHVLQGH�NXOODQÕOÕU��'HUL�WHVWLQGH��
Candida DQWLMHQOHULQH�\DQÕW�YHUPH\HQ�NLúLQLQ�\HWHUVL]�LPP�QLWH\H�VDKLS�ROGX÷X�YDUVD\ÕOÕU�(58, 

85). 

 

4.6.4. Moleküler Yöntemler 

 

Sistemik Candida� LQIHNVL\RQODUÕQÕQ� WDQÕVÕQGD� NXOODQÕODELOHQ� N�OW�U� GÕúÕ� \|QWHPOHU�
DUDVÕQGD� SROLPHUD]� ]LQFLU� WHSNLPHVL� �3=7��� N�OW�U-temelli yöntemlerden dDKD� GX\DUOÕ� ROPD��
oRN�VD\ÕGD�IXQJDO�FLQVL�NDSVDPD�YH�oHúLWOL�|UQHN�WLSOHULQH�X\JXODQDELOLU�ROPD�JLEL�DYDQWDMODUD�
sahiptir (6, 16). Kandan Candida '1$¶VÕQÕQ� DUDúWÕUÕOPDVÕ� LoLQ� JHUoHNOHúWLULOHQ� 3=7�
X\JXODPDODUÕQGD� ,76� �-2, 18S, 5.8S, 5S rDNA, lanosterol-14-.-demetilaz (L1A1), 

PLWRNRQGUL\DO�'1$��DNWLQ��NLWLQ�VHQWD]��VDOJÕVDO�DVSDUWLN�SURWHLQD]��ÕVÕ�úRN�SURWHLQ����JHQOHUL�
JLEL�ELU�oRN�E|OJH\H�|]J��|QF�OOHU�NXOODQÕOPÕúWÕU� 
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6RQ� \ÕOODUGD� JHOLúWLULOHQ� ³UHDO� WLPH´� 3=7� \|QWHPL� LOH�PROHN�OHU� WDQÕGD� GX\DUOÕOÕN� GDKD�
iyiOHúWLULOPH\H� oDOÕúÕOPÕú�� NRQWDPLQDV\RQ� ULVNL� PLQLPDOH� LQGLULOPLú� YH� NDQWLWDV\RQ� RODQD÷Õ�
VD÷ODQPÕúWÕU� 

 

4.7. Candida�øQIHNVL\RQODUÕQGD�6D÷DOWÕP 

 

0XNR]D� YH� GHUL� NDQGLGR]ODUÕQGD� JHQHOOLNOH� WRSLNDO� QLVWDWLQ�� NULVWDO� YLROH�� NHWRNRQD]RO��
flukonazol, itrakonazol YH\D�PLNRQD]RO�JLEL�ELU�D]RO�W�UHYL�X\JXODQÕU�(25, 26, 57, 58). Yüzeyel 

NDQGLGR]ODUÕQ�VD÷DOWÕPÕQGD�D\UÕFD�|QHPOL�RODQ��QHP��DQWLEL\RWLN��GLDEHWHV�PHOOLWXV�JLEL�]HPLQ�
KD]ÕUOD\ÕFÕ�IDNW|UOHULQ�RUWDGDQ�NDOGÕUÕOPDVÕ�YH\D�NRQWURO�HGLOPHVLGLU�(25, 26). 

 

Kronik muNRNXWDQ|]� NDQGLGR]�NHWRNRQD]RO� YH� GL÷HU� D]ROOHUH� L\L� \DQÕW� YHUPHNWH� ROXS��
KDVWDODU�JHQHWLN�ELU�GHIHNWH�VDKLS�ROGX÷XQGDQ�VÕNOÕNOD�\DúDP�ER\X�WHGDYL�JHUHNLU�(25, 58). 

 

6LVWHPLN� NDQGLGR]� VD÷DOWÕPÕ�� RUJDQ� LOLúNLVL� YH� KDVWDQÕQ� LPP�Q� GXUXPXQD� J|UH�
GH÷LúPHNWHGLU� Sistemik kandidoz amfoterisin B ile, bazen oral flusitozin, flukonazol veya 

NDVSRIXQJLQ�ELUOHúLPL�LOH�WHGDYL�HGLOLU�(25). Sistemik kandidozlu immünyetmezlikli hastalarda, 

NODVLN�DPIRWHULVLQ�%¶QLQ�HWNLOL�ROPDGÕ÷Õ�YH\D�\DQ�HWNLOHULQLQ�WROHUH�HGLOHPH\HFH÷L�Gurumlarda 

DPIRWHULVLQ�%�OLSLG�YH\D�OLSR]RPDO�IRUPODUÕ�GHQHQHELOPHNWHGLU�(26, 57). 

 

$QWLIXQJDO� WHGDYLQLQ� |QHPOL� ELU� ]RUOX÷X� GLUHQo� JHOLúLPLGLU�� 1\XJHQ� (86�� JHOLúHQ�
IOXNRQD]RO� GLUHQFLQLQ� |QHPOL� |Oo�GH� IOXNRQD]RO� NXOODQÕPÕ� LOH� LOLúNLOL� ROGX÷XQX� J|VWHUPLúWLU��
$\QÕ� oDOÕúPDGD� DPIRWHULVLQ� %� VD÷DOWÕPÕQÕQ� V�UHVL� LOH� EX� DMDQD� NDUúÕ� GX\DUOÕOÕ÷ÕQ� D]DOPDVÕ�
DUDVÕQGD�GD�ELU�LOLúNL�J|VWHULOPLúWLU. )OXNRQD]RO�NXOODQÕPÕQÕQ�ELU�GL÷HU�VRQXFX�LVH�C. albicans 

GÕúÕ�Candida� W�UOHULQLQ�QHGHQ�ROGX÷X� LQIHNVL\RQODUGDNL� DUWÕúWÕU��%X� W�rler antifungal ajanlara 

IDUNOÕ�GX\DUOÕOÕNODU�J|VWHULUOHU��C. glabrata ve C. krusei�IOXNRQD]ROH�D]�GX\DUOÕ�YH\D�GLUHQoOLGLU��
C. lusitaniae� JHQHOOLNOH� DPIRWHULVLQ� %¶\H� GDKD� D]� GX\DUOÕ�� IDNDW� D]ROOHUH� GX\DUOÕGÕU. Bu 

QHGHQOH��DQWLIXQJDO�DMDQODUÕQ�VHoLPLQGH�NOLQLN�WDQÕ�LOH�ELUOLNWH�HWNHQ�Candida�W�U�Q�Q�YH�LODFÕQ�
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IDUPRNLQHWLN� |]HOOLNOHULQLQ� GH� E�\�N� |QHPL� YDUGÕU� Candida� W�UOHUL� LoLQ� YHULOHFHN� VD÷DOWÕP��
IOXNRQD]RO�YH�DPIRWHULVLQ�%�DUDVÕQGD�VHoLP�JHUHNWLUPHNWHGLU (31, 32, 86).  

 

Mevcut bilgiler temelinde flukonazolün kandidemi, peritonit ve üriner sistem 

LQIHNVL\RQX� LoLQ� VHoLOHFHN� LON� LODo� ROGX÷X�� DPIRWHULVLQ� %¶QLQ� IOXNRQD]RO� GLUHQoOL� Candida 

YDUOÕ÷ÕQGD� YH\D� IOXNRQD]RO�Q� EXOXQPDGÕ÷Õ� YDNDODUGD�� DPIRWHULVLQ B - flusitozin 

NRPELQDV\RQXQXQ� LVH� VHSWLN� úRN�� HQGRNDUGLWOHU� YH� GL÷HU� HQGRYDVN�OHU� LQIHNVL\RQODU�� FLGGL�
HQGRIWDOPLOHU�YH\D�PHQHQMLW�ROJXODUÕQGD�NXOODQÕOPDVÕ�JHUHNWL÷L�EHOLUWLOPHNWHGLU (32). 
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5. GEREÇ ve YÖNTEMLER 

 

�����6XúODU 

 

Candida W�UOHULQL�EHOLUOHPHGH�NXOODQÕODQ�3=7�\|QWHPLQLQ�VDSWDPD�VÕQÕUODUÕQÕ�EHOLUOHPHN�
DPDFÕ\OD�VLP�OH�|UQHNOHU�KD]ÕUODQGÕ��%X�KD]ÕUOÕN�LoLQ�C. albicans ATCC 90028, C. tropicalis 

ATCC 1021, C. parapsilosis ATCC 90018, C. krusei ATCC 6258, Escherichia coli ATCC 

35218, Staphylococcus aureus�$7&&�������JLEL�NRQWURO�VXúODUÕ�LOH�ELU�Aspergillus fumigatus 

NOLQLN�L]RODWÕ�YH�NDQ�N�OW�U�|UQHNOHULQGHQ�VR\XWODQPÕú�C. kefyr, C. glabrata, C. lusitaniae, C. 

guilliermondii, Rhodotorula sp�� ROPDN��]HUH�PD\D�YH�EDNWHUL� VXúODUÕ�NXOODQÕOGÕ��%X� L]RODWODU�
NDWÕ� EHVL\HUOHULQGH� �UHWLOPLú� ROXS��PD\D� VXúODUÕ� LoLQ������ EDNWHUL� VXúODUÕ� LoLQ����� JOLVHURO�
içeren beyin kalp infüzyon buyyonunda (BHI) -���&¶GH�VWRNODQGÕ��%X�VXúODUOD�VLP�OH�|UQHNOHU�
KD]ÕUODPDN� LoLQ�� VD÷OÕNOÕ� J|Q�OO�OHUGHQ� ('7$¶OÕ� W�SOHUH� DOÕQDQ� NDQ� |UQHNOHUL� YH� �� J�QO�N�
inkübasyon sonunda kan kültüründe üreme saptanmayan BACTEC 9240 (plus+ aerobic/FTM, 

%HFWRQ�'LFNLQVRQ��$OPDQ\D��NDQ�N�OW�U��úLúHOHUL�NXOODQÕOGÕ��+D]ÕUODQDQ�VLP�OH�NDQ�|UQHNOHUL��
����PO¶OLN�PLNURVDQWULI�M�W�SOHUL�LoLQGH�GDKD�|QFH�ELU�oDOÕúPDGD�HQ�X\JXQ�ÕVÕ�RODUDN�EHOLUOHQHQ�
-80°C’de dondurularak sDNODQGÕ�(87). 

 

5.2. Klinik Örnekler 

 

BACTEC 9240 kan kültür sisteminde pozitif üreme sinyali veren, Gram boyamada maya 

J|U�OHQ� YH� NDWÕ� EHVL\HUOHULQGH�Candida� W�UOHUL� �UH\HQ� KDVWD� NDQ� |UQHNOHUL� oDOÕúPD\D� DOÕQGÕ��
5XWLQ�WDQÕPODPD�\|QWHPOHUL�X\JXODQDQ�EX�NDQ�N�OW�UOHUL�3=7�\|QWHPL�LOH�GH�LQFHOHQGL�$\UÕFD�
%$&7(&������NDQ�N�OW�U�VLVWHPLQGH�SR]LWLI��UHPH�VLQ\DOL�YHUHQ�YH�NDWÕ�EHVL\HUOHULQH�\DSÕODQ�
SDVDMODUÕQGD� S. aureus ve E. coli �UH\HQ� �� KDVWDQÕQ� NDQ� |UQH÷L� GH� D\QÕ� 3=7� \|QWHPL� LOH�
oDOÕúÕOGÕ��dDOÕúPD\D�DOÕQDQ�EX�|UQHNOHUGHQ�����PO¶OLN�PLNURVDQWULI�M� W�SOHULQH� LNLúHU� DNWDUÕP�
\DSÕOGÕ�YH�GRQGXUXODUDN�-���&¶GH�VDNODQGÕ� 

 

�����5XWLQ�7DQÕPODPD�<|QWHPOHUL 
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BACTEC 9240 kan kültür sisteminde pozitif üreme sinyali veren, Gram boyamada maya 

J|U�O�S�� NDQOÕ� YH� oXNXODWD� DJDU� SODNODUÕQD� \DSÕODQ� SDVDMODUÕQGD�PD\D üreyen kan kültürleri 

PLNRORML� ODERUDWXYDUÕQGD� UXWLQ� PD\D� WDQÕPODPD� SURVHG�UOHUL� LOH� LúOHPOHQGL�� %X� SODNODUGD�
�UH\HQ� PD\D� NRORQLOHUL� VDI� N�OW�U� KDOLQGH� GH÷LO� LVH�� VHoLOHQ� ELU� PD\D� NRORQLVLQGHQ� 6'$¶D�
SDVDM� \DSÕODUDN�� VDI� N�OW�U� HOGH� HGLOGL��%X� VXúODU� VÕUDVÕ\OD� oLPOHQPH� ERUXVX� WHVWL��PÕVÕU� XQX�
tween 80 agardaki morfolojileri, CHROMagar Candida (CHROMagar, Fransa) besiyerindeki 

J|U�Q�POHUL�YH�$3,����&�$8;��%LRPpULHX[��)UDQVD��LGHQWLILNDV\RQ�VLVWHPL�LOH�WDQÕPODQGÕ� 
 

5.4. PZT Yönteminin Optimizasyonu  

 

3=7�\|QWHPL�|QFH�'1$�HOGHVLQGH�VRUXQ�\DúDQPD\DFD÷Õ�G�ú�Q�OHUHN�6'$¶GD��UHPLú�YH�
%���¶OXN� 1D&O¶GH� V�VSDQVH� HGLOPLú� C. albicans� $7&&� ������ VXúXQD�� GDKD� VRQUD� GD� W�P�
VLP�OH�YH�NOLQLN�|UQHNOHUH�X\JXODQGÕ� 

 

5.4.1. Candida Kolonilerinden DNA Eldesi 

 

C. albicans�$7&&�������VXúXQXQ�VWR÷X�DoÕODUDN��6'$¶D�SDVDMODQGÕ�YH����&¶GH����VDDW�
inkübe edildi. Üreyen maya kolonileri ile steril %0.9’luk NaCl solüV\RQXQGD� KD]ÕUODQDQ�
\R÷XQ�PD\D�V�VSDQVL\RQXQD�'1$�HOGHVL�YH�3=7�\|QWHPL�X\JXODQGÕ� 

 

5.4.2. P=7�<|QWHPL�LOH�3R]LWLIOLN�6DSWDPD�6ÕQÕUODUÕQÕQ�%HOLUOHQPHVL� 
 

��������� 6D÷OÕNOÕ� *|Q�OO�OHUGHQ� $OÕQDQ� .DQODUGDQ� +D]ÕUODQDQ� 6LP�OH� gUQHNOHUGH� 3=7�
<|QWHPL�LOH�3R]LWLIOLN�6DSWDPD�6ÕQÕUÕQÕQ�%HOLUOHQPHVL�� 

 

C. albicans�$7&&�������VXúXQXQ�VWR÷X�DoÕODUDN��6'$¶D�SDVDMODQGÕ�YH����&¶GH����VDDW�
inkübe edildi. Üreyen maya kolonileri ile steril %0.9’luk NaCl solüsyonunda McFarland 

standart 10 (108 .2h�PO� PD\D�� RODFDN� úHNLOGH� V�VSDQVL\RQODU� KD]ÕUODQGÕ (88). 6D÷OÕNOÕ�
J|Q�OO�OHUGHQ�('7$¶OÕ�W�SOHUH�DOÕQDQ�NDQ�|UQHNOHUL�LOH�EX�V�VSDQVL\RQXQ����NDWOÕ�GLO�V\RQODUÕ�
\DSÕOGÕ��.RORQL�VD\ÕP�WHNQL÷L� LOH�KHU�GLO�V\RQGDQ���µO�NDQ�|UQH÷L��6'$�SODNODUÕQD�HNLOHUHN��
���&
OLN� HW�YGH� ��� VDDW� LQN�EH� HGLOGL� YH� KHU� GLO�V\RQ� LoLQ� NRORQL� VD\ÕODUÕ� EHOLUOHQHUHN��
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GR÷UXODQGÕ����7 - 106 - 105 - 104 - 103 - 102 ve 101 KOÜ/ml maya içeren bu simüle örneklerden 

DUG�DUGD���NH]�'1$�HOGHVL�\DSÕOGÕ�YH�3=7�X\JXODQGÕ� 
��������� hUHPH� 6DSWDQPD\DQ� %$&7(&� ����� .DQ� .�OW�UOHULQGH� +D]ÕUODQDQ� 6LP�OH�

gUQHNOHUGH�3=7�<|QWHPL�LOH�3R]LWLIOLN�6DSWDPD�6ÕQÕUÕQÕQ�%HOLUOHQPHVL�� 
 

C. albicans� $7&&� ������ VXúX� 6'$¶D� SDVDMODQGÕ� YH� ���&¶GH� ��� VDDW� LQN�EH� HGLOGL��
Üreyen maya kolonileri ile steril %0.9’luk NaCl solüsyonunda McFarland standart 10 (108 

.2h�PO�PD\D��RODFDN�úHNLOGH�V�VSDQVL\RQ�KD]ÕUODQGÕ (88). %Hú�günlük inkübasyon sonunda 

kaQ� N�OW�U�QGH� �UHPH� VDSWDQPD\DQ� %$&7(&� ����� NDQ� N�OW�U� úLúHOHULQLQ� LoHUL÷L� LOH� EX�
V�VSDQVL\RQXQ����NDWOÕ�GLO�V\RQODUÕ�\DSÕOGÕ��.RORQL�VD\ÕP�WHNQL÷L�LOH�KHU�GLO�V\RQGDQ���µl kan 

|UQH÷L�� 6'$�SODNODUÕQD�HNLOHUHN�� ���&
OLN� HW�YGH���� VDDW� LQN�EH�HGLOGL�YH�KHU�GLlüsyon için 

NRORQL�VD\ÕODUÕ�EHOLUOHQHUHN��GR÷UXODQGÕ����7 - 106 - 105 - 104 - 103 - 102 ve 101 KOÜ/ml maya 

LoHUHQ�EX�VLP�OH�|UQHNOHUGHQ�DUG�DUGD���NH]�'1$�HOGHVL�\DSÕOGÕ�YH�3=7�X\JXODQGÕ� 
 

�������3=7�<|QWHPLQLQ�)DUNOÕ�0LNURRUJDQL]PDODUOD�+D]ÕUODQDQ�6LP�OH�Kan Örnekleri ile 

Denenmesi  

 

0D\D� YH� N�I� VXúODUÕ� \XNDUÕGD� WDQÕPODQGÕ÷Õ� JLEL� 6'$¶GD�� ���&� YH� ���&¶GH�� EDNWHUL�
VXúODUÕ�LVH�NDQOÕ�DJDUGD�����&¶GH����VDDW�LQN�EH�HGLOGL�YH��UH\HQ�NRORQLOHUGHQ�����¶luk NaCl 

solüV\RQXQGD�V�VSDQVL\RQODU�KD]ÕUODQGÕ��%X�V�VSDQVL\RQODUÕQ�VD÷OÕNOÕ�J|Q�OO�OHUGHQ�('7$¶OÕ�
W�SOHUH� DOÕQDQ� NDQ� |UQHNOHUL� YH� �UHPH� VDSWDQPD\DQ� %$&7(&� ����� NDQ� N�OW�UOHULQGH� C. 

albicans ATCC 90028, C. tropicalis ATCC 1021, C. parapsilosis ATCC 90018, C. krusei 

ATCC 6258, E. coli ATCC 35218, S. aureus ATCC 25923� JLEL� NRQWURO� VXúODUÕ� LOH� A. 

fumigatus, C. kefyr, C. guilliermondii ve Rhodotorula sp. için 106 KOÜ/ml ve C. glabrata ile 

C. lusitaniae L]RODWODUÕ�LoLQ�LVH���6 ve 108�.2h�PO�RODFDN�úHNLOGH�GLO�V\RQODUÕ�\DSÕOGÕ��.RORQL�
VD\ÕP�WHNQL÷L�LOH�EX�GLO�V\RQODUGDQ���µO�NDQ�|UQH÷L��6'$�YH\D�NDQOÕ�DJDU�SODNODUÕQD�HNLOHUHN��
���&�� ���&� YH\D� ���&
OLN� HW�YGH� ��� VDDW� LQN�EH� HGLOGL� YH� NRORQL� VD\ÕODUÕ� EHOLUOHQGL�� )DUNOÕ�
PLNURRUJDQL]PDODUOD�KD]ÕUODQDQ�EX�VLP�OH�|UQHNOHUGHQ�HNVWUDNVL\RQ�\|QWHPL�LOH�'1$�HOGHVL�
ve PZT \DSÕOGÕ� 

 

5.4.4. DNA Eldesi 
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6'$¶GD��UHWLOPLú�YH�����¶OXN�1D&O¶GH�V�VSDQVH�HGLOPLú�C. albicans ATCC 90028 ile 

tüm simüle kan örneklerinden DNA eldesi; Loeffler J. ve ark. (88) ile van Burik JA. ve 

DUN�¶QÕQ� ����� WDQÕPODGÕ÷Õ� ELU� \|QWHP� LOH� ELUOLNWH� 1XFOHRVSLQ� 7LVVXH� .LW (Macherey-Nagel, 

$OPDQ\D��SURVHG�U��X\JXODQDUDN�JHUoHNOHúWLULOGL� 
 

5.4.4.1. DNA Ekstraksiyon Yöntemi: 

 

�����������.XOODQÕODQ�d|]HOWLOHU� 
 

Eritrosit lizis tamponu; 10 mM Trizma “base” (Sigma T 6066) (pH: 7.6), 5 mM 

magnezyum klorür (Sigma M 1028), 10 mM sodyum klorür (Applichem A 2942,0500) ile 

KD]ÕUODQGÕ�YH����&¶GH�VDNODQGÕ� 
 

Lökosit lizis tamponu; 10 mM Trizma “base” (pH: 7.6) (Sigma T 6066) , 10 mM 

EDTA (pH: 8.0) (Applichem A 5097,0250), 50 mM sodyum klorür (Applichem A 2942,0500) 

%0.2’lik sodyum dodesil sülfat (SDS) (Applichem A 2263,0100) ve 200 µg/ml proteinaz 

.¶GDQ� �$SSOLFKHP�$� ����������� ROXúPDNWDGÕU�� ���P0�7ULV� �S+������� ���P0�('7$� �S+��
8.0), 50 mM sodyum klorür ve %���¶OLN� 6'6� LOH� WDPSRQ� KD]ÕUODQGÕ� YH� ���&¶GH� VDNODQGÕ��
8\JXODPD� VÕUDVÕQGD� KHU� |UQHN� LoLQ� |QFHGHQ� KD]ÕUODQPÕú� �PO� WDPSRQ� YH� KHPHQ� DUGÕQGDQ�
konsantrasyonu 200 µJ�PO� SURWHLQD]�.� RODFDN� úHNLOGH� ����µg/ml’lik proteinaz K’dan 50µl 

NXOODQÕOGÕ� 
 

+�FUH� GXYDUÕ� OL]LV� WDPSRQX;; 100 µl'sinde 2U litikaz (Sigma L 2524) bulunan lizis 

tampon 50 mM Tris (pH: 7.6) (Sigma T 6066), 1 mM EDTA (Applichem A 5097,0250), 

%0.2’lik β-merkaptoetanol’GHQ� �$SSOLFKHP� $����������� ROXúPDNWDGÕU� 50 mM Tris (pH: 

7.6), 1 mM EDTA, %0.2’lik β-merkaptoetanol� LOH� WDPSRQ� KD]ÕUODQGÕ� YH� ���&¶GH� VDNODQGÕ��
8\JXODPD� VÕUDVÕQGD her örnek LoLQ� |QFHGHQ� KD]ÕUODPÕú� ���� �O� WDPSRQ� YH� KHPHQ� DUGÕQGDQ�
5U/µl’lik litikazdan 2 µO�NXOODQÕOGÕ� 
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5.4.4.1.2. Yöntem: 

 

ho\�]� PLNUROLWUH� NDQ� |UQH÷L� 1.5 ml’lik mikrosantrifüj tüpüne� DNWDUÕOGÕ�� ���� µl kan 

|UQH÷LQH������µl eritrosit lizis tamponu eklendi. Yatay çaONDOD\ÕFÕGD�RGD� ÕVÕVÕQGD����GDNLND�
inkübe edildikten sonra 8,000×g¶GH� ��� GDNLND� VDQWULI�MOHQGL� YH� V�SHUQDWDQ� DWÕOGÕ�� d|NHOWL�
üzerine tekrar 900 µO�HULWURVLW�OL]LV�WDPSRQX�HNOHQLS��D\QÕ�LúOHP�WHNUDUODQGÕ��(OGH�HGLOHQ�o|NHOWL�
üzerine 1 ml lökosit lizis tampoQX� YH� KHPHQ� DUGÕQGDQ� ��� µl 4000 µg/ml’lik proteinaz K 

eklendi ve çökelti iyice ezildi. Örnek 65°C’GH� ��� GDNLND� NXUX� ÕVÕ� EOR÷XQGD� LQN�EH� HGLOGL��
8,000×g’de 15 dakika santrifüjlendi ve süpernatan atÕOGÕ��0D\D�K�FUH�GXYDUÕ� o|NHOWL��]HULQH�
500 µl lizis tamponu ve 2 µl 5U/µl’lik litikaz�HNOHQHUHN�SDUoDODQGÕ��gUQHN�37°C’de 45 dakika 

inkübe edildi, 8,000×g’de 10 dakika santrifüjlendi ve süpernatan atÕOGÕ��%X�DúDPDGDQ�VRQUD; 

MN Nucleospin Tissue Kit (Macherey-1DJHO�� $OPDQ\D�¶LQ� GRNX� |UQHNOHUL� LoLQ� |QHUGL÷L�
standart� SURVHG�U� GR÷UXOWXVXQGDNL� X\JXODPD� EDVDPDNODUÕ� LOH� GHYDP� HGLOGL�� %X� DPDoOD� NLW�
prosedürü ön-OL]LV�EDVDPD÷Õ� LOH�EDúODWÕOGÕ�����µl tampon T1 ve 25µl proteinaz K solusyonu 

kalan çökelti üzerine eklendi, vortekslendi ve örnekler, 56°C'de su banyosunda (“shaking” 

inkübatör) 1 saat inkübe edildi. Vortekslenen örneklere 200µl tampon B3 eklendi, tekrar 

vortekslendi ve 70°C'de 10 dk. LQN�EH�HGLOHUHN�OL]LV�LúOHPL�WDPDPODQGÕ��gUQH÷H����µl etanol 

(%96-100) eklendi ve vortekslendi. Örnek 2 ml'lik bir toplama tüpüne yerlHúWLULOPLú� RODQ�
NucleoSpin Tissue kolona dolduruldu ve 11,000×g'de 1 dakika santrifüjlendi.� 6ÕYÕQÕQ�
WRSODQGÕ÷Õ�WRSODPD�W�p��DWÕOGÕ�YH�NRORQ�\HQL�ELU�WRSODPD�W�p��LoLQH�\HUOHúWLULOGL��%X�LúOHP�LOH�
'1$¶QÕQ�VLOLND�PHPEUDQD�ED÷ODQPDVÕ�VD÷ODQGÕ��500µl tampon BW eklendi ve 11,000×g'de 1 

GDNLND� VDQWULI�MOHQGL�� 6ÕYÕQÕQ� WRSODQGÕ÷Õ� WRSODPD� W�p�� DWÕOGÕ ve kolon yeni bir toplama tüpü 

LoLQH�\HUOHúWLULOGL��.RORQD�600µl tampon B5 eklendi, 11,000×g'de 1 dakika santrifüjlendi ve 

\LQH� VÕYÕQÕQ� WRSODQGÕ÷Õ� WRSODPD� W�p�� DWÕOGÕ�� E|\OHFH� VLOLND� PHPEUDQÕQÕ� \ÕNDPD� LúOHPL�
JHUoHNOHúWLULOGL ve kolon yeni bir toplama tüp��LoLQH�\HUOHúWLULOGL��6LOLND�PHPEUDQÕ�NXUXWPDN 

için 11,000×J
GH� �� GDNLND� VDQWULI�M� X\JXODQGÕ�� .RORQ� ���� PO
OLN� PLNURVDQWULI�M� W�S�QH�
\HUOHúWLULOGL. Yüksek ürün ve konsantrasyonda DNA eldesi için silika membran üzerine 

|QFHGHQ�ÕVÕWÕOPÕú�(70°C) 50µl elüsyon tampon %(�HNOHQGL��RGD�ÕVÕVÕQGD���GDNLND�LQN�EH�HGLOGL 
ve 11,000×J
GH� �� GDNLND� VDQWULI�MOHQGL�� D\QÕ� LúOHP� WHNUDUODQGÕ�� %öylece DNA eldesi 100µµl 

KDFLPGH�WDPDPODQGÕ� 
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5.4.5��3=7�8\JXODPDVÕ 
 

Elde edilen DNA’lar Holmes AR. ve ark. (89�� WDUDIÕQGDQ� |QHULOHQ� YH� �6� U'1$�
E|OJHVLQGHQ�VHoLOPLú�VHQWHWLN�ROLJRQ�NOHRWLW�|QF�OOHULQ�NXOODQÕOGÕ÷Õ�3=7�\|QWHPL�LOH�oR÷DOWÕOGÕ� 

 

���������3=7�LoLQ�.XOODQÕODQ�0DO]HPHOHU� 
 

Tamponlar: 

 

0.5 M Na2EDTA (pH: 8.0); 186.1 gr disodyum etilen diamin tetra asetat-2 H2O, 800 ml 

VXGD� HULWLOGL�� 1D2+� SHOOHWOHUL� NXOODQÕODUDN� S+¶VÕ� ���¶H� D\DUODQGÕ� YH� KDFLP�� VX� LOH� �� OLWUH\H�
WDPDPODQGÕ�YH�RGD�ÕVÕVÕQGD�VDNODQGÕ� 

 

10X TBE; 108 gr Trizma “base” (Sigma T 6066), 55 gr borik asit (Sigma B 6768) 900 

ml suda çözüldü. 40 ml 0.5 M Na2EDTA (Sigma E 5134) (pH: 8.0) eklendi ve hacim, su ile 1 

OLWUH\H�WDPDPODQGÕ��2GD�ÕVÕVÕQGD�VDNODQGÕ� 
 

TE Tamponu (pH: 8.0); 2.5 ml 1 M Trizma “base” (Sigma T 6066) (pH: 8.0), 0.5 ml 0.5 

M Na2EDTA� �6LJPD�(� ������ �S+�� ����� NDUÕúWÕUÕOÕS�� KDFLP�����PO¶\H� WDPDPODQGÕ��.DUÕúÕP�
RWRNODYODQGÕ�YH�RGD�ÕVÕVÕQGD�VDNODQGÕ� 

 

Jel Yükleme Tamponu (6X);  

0.25 gr bromfenol mavisi (Sigma B 5525), 0.25 gr “xylene cyanole” FF (Sigma X 4126) 

ve 29.5 ml gliserol (Riedel-de Haën 15524) (~%86-��¶OLN��NDUÕúWÕUÕOÕS��NDUÕúÕP�VWHULO�GLVWLOH�VX�
LOH�����PO¶\H�WDPDPODQGÕ� 

 

10X “Taq Buffer” [(NH4)2SO4¶OÕ@��0%,�)HUPHQWDV�(32����� 
 

25 mM MgCl2 (MBI Fermentas EPO 402) 

 

“Taq Polimeraz” [5U/µl] (MBI Fermentas EPO 402) 
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dNTP (Intron BioteFKQRORJ\��.DUÕúÕPÕ��+HU� ELUL� ���P0�RODQ� G$73�� G*73�� G&73�YH�
G773¶GHQ� HúLW� KDFLPGH� NDUÕúWÕUÕODUDN� KD]ÕUODQGÕ�� ��� �O¶OLN� 3=7� LoLQ� VRQ� NRQVDQWUDV\RQX�
����0�RODFDN�PLNWDUGD���PO��NXOODQÕOGÕ� 

 

Öncüller:  

 

PZT için; PCon 1 (5’- AGT TTC GCG TAT GGT CTC CC -3’) ve PCon 2 (5’- GTT 

GCG GCC ATA TCT AGC AG -�¶��|QF�OOHUL�NXOODQÕOGÕ��+HU�|QF�O���PO�7(¶GH�VXODQGÕUÕOGÕ�YH�
EX� DQD� GLO�V\RQGDQ� VWHULO� GLVWLOH� VX� LOH� ��� SPRO��O� YH� ��� SPRO��O¶OLN� VWRNODU� KD]ÕUODQDUDN-

���&¶GH�VDNODQGÕ� 
 

DNA Ladder: PZT ile elde edilen DNA ürünün�Q� WDQÕPODQPDVÕ� LoLQ�0%,� )HUPHQWDV�
pBR322 DNA/Bsu RI (HaeIII) Marker, üretici firma WDUDIÕQGDQ�|QHULOHQ�úHNLOGH�KD]ÕUODQDUDN�
NXOODQÕOGÕ� 

 

Agaroz: (Sigma A 5093) 

 

Etidyum Bromür: (Applichem A 1152,0100) (%1’lik solusyon) 

 

���������3=7�.DUÕúÕPÕ�YH�,VÕ�'|QJ��3URJUDPÕ� 
 

5HDNVL\RQ�LoLQ�.DONDQFÕ�$��YH�DUN��(19)¶QÕQ�|QHUGL÷L�3=7�NDUÕúÕPÕ�RSWLPL]H�HGLOHUHN����
�O���;�EXIIHU�����O����P0¶OÕN�0J&O2, 1’er µl 10 pmol’lük PCon 1 ve PCon 2 öncülleri, 1 µl 

��P0¶OÕN�G�173�NDUÕúÕPÕ������O��8��O¶OLN�7DT�SROLPHUD]�HQ]LPL�������µl steril distile su ve 

����O�NDOÕS�'1$�ROPDN��]HUH�WRSODP�����O¶OLN�NDUÕúÕP������O¶OLN�PLNURVDQWULI�M�W�SOHULQGH�YH�
EX]��]HULQGH�KD]ÕUODQGÕ� 

 

,VÕ�G|QJ��SURJUDPÕ 
94°C’de 3 dakika ön denatürasyon 

94°C’de 30 saniye denatürasyon 

���&¶GH����VDQL\H�ELUOHúPH  30 döngü 

72°C’de 1 dakika uzama 
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72°C’de 5 dakika son uzama 

���&¶GH�HOHNWURIRUH]�X\JXODPDVÕQD�NDGDU�VDNODQGÕ� 
 

���������6RQXoODUÕQ�'H÷HUOHQGLULOPHVL� 
 

7%(� WDPSRQX� LOH� ��¶OLN� DJDUR]� MHO� KD]ÕUODQGÕ�� LoLQH� ��� RUDQÕQGD� HWLG\XP� EURP�U�
VROXV\RQX�HNOHQGL�YH�NDUÕúÕP�MHO�NDOÕEÕQD�G|N�OG�������O�3=7��U�Q������O�\�NOHPH�WDPSRQX�
LOH�NDUÕúWÕUÕOGÕ����O�'1$�ODGGHU�YH��U�QOHULQ�����O¶VL�MHO�NX\XFXNODUÕQD�\�NOHQGL��Elektroforez 

WDQNÕ��;�7%(�WDPSRQX�LOH�GROGXUXODUDN��MHOH�EX�WDQN�LoLQGH�����9¶GD����GDNLND�HOHNWURIRUH]�
\DSÕOGÕ�� 6RQXoODU� XOWUDYL\ROH� D\GÕQODWÕFÕGD� LQFHOHQGL� YH� ELOJLVD\DUOÕ� J|U�QW�OHPH� FLKD]ÕQGD�
�6\QJHQH� *HQH6QDS�� 6\QRSWLFV� /WG��� 86$�� J|U�QW�OHQGL�� ���� ED]� oLIWOLN� �ES�� �U�Q� YDUOÕ÷Õ�
SR]LWLI�RODUDN�GH÷HUOHQGLULOGL� 

 

5.4.6. Klinik Kan Kültür Örneklerinden DNA Eldesi ve PZT 

 

BACTEC 9240 kan kültür sisteminde pozitif üreme sinyali veren, Gram boyamada maya 

J|U�OHQ��NDWÕ�EHVL\HUOHULQGH�Candida�W�UOHUL��UH\HQ����KDVWD�NDQ�|UQH÷L�YH�%$&7(&������NDQ�
kültür sisteminde pozitif üreme sinyali veren, üreyen bakterinin bakteriyoloML�ODERUDWXYDUÕQGD�
UXWLQ� WDQÕPODPD�\|QWHPOHUL� LOH�S. aureus ve E. coli RODUDN� WDQÕPODQGÕ÷Õ iki hasta kan kültür 

|UQH÷LQGHQ�EHOLUWLOHQ�HNVWUDNVL\RQ�\|QWHPL�NXOODQÕODUDN�'1$�HOGHVL�\DSÕOGÕ�YH�3=7�oDOÕúÕOGÕ�� 
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6. BULGULAR 

 

6.1. PZT Yönteminin Optimizasyonu 

 

6.1.1. Candida Kolonileri ile Elde Edilen Sonuçlar 

 

7DQÕPODQDQ�HNVWUDNVL\RQ�\|QWHPL�LOH�'1$�HOGHVL�\DSÕODQ�IDUNOÕ�]DPDQODUGD�KD]ÕUODQPÕú�
iki C. albicans�$7&&�������V�VSDQVL\RQXQXQ�3=7�VRQXoODUÕQGD���6�U'1$�E|OJHVLQH�DLW�����
ES¶OLN��U�Q�YDUOÕ÷Õ�J|]OHQPLúWLU��(OGH�HGLOHQ�VRQXoODU�ùHNLO��¶GH�J|U�OPHNWHGLU�� 

 

 

 

 

 

[sinem_ozer_tez_sekil 1.jpg dosyaVÕ] 
 

 

 

 

 

ùHNLO����Candida koloni örnekleri ile elde edilen PZT ürünlerinin jel görüntüsü   

1. DNA Ladder, 2. C. albicans ATCC 90028 süspansiyonu (I.), 3. C. albicans ATCC 

90028 süspansiyonu (II.), 4. Negatif kontrol 

 

�������3=7�<|QWHPL�LOH�3R]LWLIOLN�6DSWDPD�6ÕQÕUODUÕQÕQ�%HOLUOHQPHVL�LOH�øOJLOL�6RQXoODU 
 

���������6D÷OÕNOÕ�*|Q�OO�OHUGHQ�$OÕQDQ�.DQODUGDQ�+D]ÕUODQDQ�6LP�OH�gUQHNOHUGH�6DSWDPD�
6ÕQÕUÕQÕQ�%HOLUOHQPHVL�6RQXoODUÕ�� 

 

C. albicans $7&&�������VXúXQGDQ�VD÷OÕNOÕ�J|Q�OO�OHUGHQ�DOÕQDQ�NDQODUGD�RQ�NDWOÕ�VHUL�
GLO�V\RQODU�KD]ÕUODQDUDN�\DSÕODQ�YH�LNL�NH]�WHNUDUODQDQ�oDOÕúPDGD�3=7¶QLQ�HQ�G�ú�N�VDSWDPD�

1

1 2 3 4 
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VÕQÕUÕ� ��2 KOÜ/ml Candida� RODUDN� EHOLUOHQGL�� 2Q� NDWOÕ� VHUL� GLO�V\RQODUD� X\JXODQDQ� 3=7�
VRQUDVÕ�HOGH�HGLOHQ�J|U�QW�OHU�ùHNLO��¶GH�L]OHQPHNWHGLU� 

 

 

 

 

[sinem_ozer_tez_sekil 2.jpg dosyaVÕ] 
 

 

 

 

 

 

 

ùHNLO� ��� 6D÷OÕNOÕ� ELUH\OHUGHQ� DOÕQDQ� NDQ� |UQHNOHULQGH� 3=7� saptama sÕQÕUÕQÕ� EHOLUOHPHN�
LoLQ�X\JXODQDQ�3=7�VRQUDVÕ�HOGH�HGLOHQ�MHO�J|U�QW�V� 

1. DNA Ladder, 2. 107, 3. 106, 4. 105, 5. 104, 6. 103, 7. 102, 8. 101 KOÜ/ml C. albicans 

ATCC 90028 9. Negatif kontrol 

 

��������� hUHPH� 6DSWDQPD\DQ� %$&7(&� ����� .DQ� .�OW�UOHULQGH� +D]ÕUODQDQ� 6LP�OH�
gUQHNOHUGH�6DSWDPD�6ÕQÕUÕQÕQ�%HOLUOHQPHVL�6RQXoODUÕ�� 

 

C. albicans $7&&� ������ VXúXQGDQ� %$&7(&� ����� NDQ� N�OW�UOHULQGH� RQ� NDWOÕ� VHUL�
GLO�V\RQODU�KD]ÕUODQDUDN�\DSÕODQ�YH�LNL�NH]�WHNUDUODQDQ�oDOÕúPDGD�3=7¶QLQ�HQ�G�ú�N�VDSWDPD�
VÕQÕUÕ���3 KOÜ/ml Candida�RODUDN�EHOLUOHQGL��%X�DPDoOD�X\JXODQDQ�3=7�VRQUDVÕ�EHOLUOHQHQ�MHO�
J|U�QW�OHUL�ùHNLO��¶GH�L]OHQPHNWHGLU� 

1 2 3 4 5 6 7 8 9 
1 2 3 4 5 6 7 8 9
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[sinem_ozer_tez_sekil 3 + sekil 6.jpg dosyaVÕ] 
 

 

 

 

 

 

 

ùHNLO����%$&7(&������NDQ�N�OW�UOHULQGHNL�|UQHNOHUGH�3=7�VDSWDPD�VÕQÕUÕQÕ�EHOLUOHPHN�
LoLQ�\DSÕODQ�3=7�VRQUDVÕ�MHO�J|U�QW�V�  

1. DNA Ladder, 2. 107, 3. 106, 4. 105, 5. 104, 6. 103, 7. 102, 8. 101 KOÜ/ml C. albicans 

ATCC 90028 9. Negatif kontrol 

 

6.�����3=7�<|QWHPLQLQ�)DUNOÕ�0LNURRUJDQL]PDODUOD�+D]ÕUODQDQ�6LP�OH�.DQ�gUQHNOHULQH�
8\JXODQPDVÕ�6RQXoODUÕ 

 

���������6D÷OÕNOÕ�*|Q�OO�OHUGHQ�$OÕQDQ�.DQODUGDQ�)DUNOÕ�0LNURRUJDQL]PDODUOD�+D]ÕUODQDQ�
6LP�OH�gUQHNOHUGH�3=7�6RQXoODUÕ�� 

 

C. albicans ATCC 90028, C. tropicalis ATCC 1021, C. parapsilosis ATCC 90018, C. 

krusei ATCC 6258, E. coli ATCC 35218, S. aureus�$7&&�������JLEL�NRQWURO� VXúODUÕ� LOH�A. 

fumigatus, C. glabrata, C. lusitaniae, C. guilliermondii, C. kefyr ve Rhodotorula sp. 

VXúODUÕQGDQ� ��6 KOÜ/ml maya olacaN� úHNLOGH� KD]ÕUODQDQ� VLP�OH� |UQHNOHU� 3=7� \|QWHPL� LOH�
GH÷HUOHQGLULOGL��C. albicans ATCC 90028, C. tropicalis ATCC 1021, C. parapsilosis ATCC 

90018, C. krusei ATCC 6258, C. guilliermondii ve C. kefyr� VXúODUÕQGDQ� KD]ÕUODQDQ� VLP�OH�
örnekler için 5S rDNA bölgesLQH� DLW� ���� ES¶OLN� �U�Q�Q� YDUOÕ÷ÕQÕ� J|VWHUHQ� EDQGÕQ� L\L� C. 

1 2 3 4 5 6 7 8 9 

1 234567 8 9
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glabrata ve C. lusitaniae VXúODUÕ� LoLQ� oRN� ]D\ÕI� ROGX÷X� J|]OHQGL� �ùHNLO� ��� %X� QHGHQOH� C. 

glabrata ve C. lusitaniae VXúODUÕQGDQ� ��8� .2h�PO� PD\D� RODFDN� úHNLOGH� \HQL� |UQHNOHU�
KD]ÕUODQGÕ� YH� WHNUDU�3=7�X\JXODQGÕ��%X�NH]� |UQHNOHU� LoLQ� �6� U'1$�E|OJHVLQH�DLW� ����ES¶OLN�
�U�Q�Q�YDUOÕ÷ÕQÕ�J|VWHUHQ�EDQGÕQ�GL÷HULQH�J|UH�nispeten GDKD� L\L� DQFDN�\LQH�GH�]D\ÕI�ROGX÷X�
gözlendi��ùHNLO�����E. coli ATCC 35218, S. aureus ATCC 25923, A. fumigatus ve Rhodotorula 

sp�� VXúODUÕQGDQ� KD]ÕUODQDQ� |UQHNOHU� LVH� Candida� '1$¶VÕ� DoÕVÕQGDQ� QHJDWLI� EXOXQGX�� $\UÕFD�
VD÷OÕNOÕ� J|Q�OO�GHQ� DOÕQPÕú�� PLNURRUJDQL]PD� HNOHQPHPLú� ELU� NDQ� |UQH÷L� GH� 3=7¶GH� QHJDWLI�
RODUDN� GH÷HUOHQGLULOGL�� %X� VXúODUÕQ� 3=7� �U�QOHUL� LOH� HOGH� HGLOHQ� MHO� J|U�QW�V�� ùHNLO� �¶de 

görülmektedir. 

 

 

 

 

 

 

 

[sinem_ozer_tez_sekil 4.jpg dosyaVÕ] 
 

 

 

 

 

���
 

ùHNLO� ��� )DUNOÕ� PLNURRUJDQL]PDODUOD� KD]ÕUODQDQ� VLP�OH� |UQHNOHU� LOH� HOGH� HGLOHQ� 3=7�
VRQXoODUÕ (I.)  
1. DNA Ladder, 2. C. albicans ATCC 90028, 3. C. krusei ATCC 6258, 4. C. tropicalis 

ATCC 1021, 5. C. parapsilosis ATCC 90018, 6. C. glabrata, 7. C. lusitaniae, 8. C. 

guilliermondii, 9. C. kefyr, 10. Rhodotorula sp., 11. A. fumigatus, 12. E. coli ATCC 35218, 

13. S. aureus ATCC 25923, 14. 6D÷OÕNOÕ�J|Q�OO�GHQ�DOÕQPÕú�PLNURRUJDQL]PD�HNOHQPHPLú�NDQ�
örnH÷L� 

1 2 3 4 5178910 11 12  14 23456
2 3 4 5 6 7 8 9 10 11 12 13 14 
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��������� hUHPH� 6DSWDQPD\DQ� %$&7(&� �����.DQ� .�OW�UOHULQGH� )DUNOÕ�0LNURRUJDQL]PDODUOD�
+D]ÕUODQDQ�6LP�OH�gUQHNOHUGH�3=7�6RQXoODUÕ�� 

 

C. albicans ATCC 90028, C. tropicalis ATCC 1021, C. parapsilosis ATCC 90018, C. 

krusei ATCC 6258, E. coli ATCC 35218, S. aureus ATCC 25923 ile A. fumigatus, C. 

glabrata, C. lusitaniae C. guilliermondii, C. kefyr ve Rhodotorula sp��VXúODUÕQGDQ���6 KOÜ/ml 

PD\D�RODFDN�úHNLOGH�KD]ÕUODQDQ�VLP�OH�|UQHNOHU�3=7�\|QWHPL�LOH�GH÷HUOHQGLULOGL��C. albicans 

ATCC 90028, C. tropicalis ATCC 1021, C. parapsilosis ATCC 90018, C. krusei ATCC 6258, 

C. guilliermondii ve C. kefyr�VXúODUÕQGDQ�KD]ÕUODQDQ�|UQHNOHU�LoLQ��6�U'1$�E|OJHVLQH�DLW�����
ES¶OLN��U�Q�Q�YDUOÕ÷ÕQÕ�J|VWHUHQ�EDQGÕQ�L\L� C. glabrata ve C. lusitaniae VXúODUÕ�LoLQ�GL÷HULQH�
EHQ]HU�úHNLlde� oRN�]D\ÕI�ROGX÷X�J|]OHQGL� �ùHNLO����%X�QHGHQOH�C. glabrata ve C. lusitaniae 

VXúODUÕQGDQ� ��8� .2h�PO� PD\D� RODFDN� úHNLOGH� \HQL� |UQHNOHU� KD]ÕUODQGÕ� YH� WHNUDU� 3=7 

X\JXODQGÕ�� %X� |UQHNOHU� LoLQ� �6� U'1$� E|OJHVLQH� DLW� ���� ES¶OLN� �U�Q�Q� YDUOÕ÷ÕQÕ� J|VWHUHQ�
EDQGÕQ�L]OHQGL÷L�DQFDN�\LQH�GH�]D\ÕI�ROGX÷X�J|]OHQGL��ùHNLO�����E. coli ATCC 35218, S. aureus 

ATCC 25923, A. fumigatus ve Rhodotorula sp��VXúODUÕQGDQ�KD]ÕUODQDQ�|UQHNOHUGH�LVH�Candida 

'1$¶VÕ�VDSWDQPDGÕ��$\UÕFD���UHPH�VDSWDQPDPÕú��PLNURRUJDQL]PD�HNOHQPHPLú�ELU�NDQ kültür 

|UQH÷L�GH�3=7�\|QWHPL�LOH�QHJDWLI�EXOXQGX��3=7�VRQXoODUÕ�LOH�HOGH�HGLOHQ�MHO�J|U�QW�OHUL�ùHNLO�
�¶GH�J|VWHULOPLúWLU� 
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[sinem_ozer_tez_sekil 5.jpg dosyaVÕ] 
 

 

 

 

 

 

 

ùHNLO� ��� )DUNOÕ� PLNURRUJDQL]PDODUOD� KD]ÕUODQDQ� VLP�OH� |UQHNOHU� LOH� HOGH� HGLOHQ� 3=7�
sRQXoODUÕ (II.)  

1. DNA Ladder, 2. C. albicans ATCC 90028, 3. C. krusei ATCC 6258, 4. C. tropicalis 

ATCC 1021, 5. C. parapsilosis ATCC 90018, 6. C. glabrata, 7. C. lusitaniae, 8. C. 

guilliermondii, 9. C. kefyr, 10. Rhodotorula sp., 11. A. fumigatus, 12. E. coli ATCC 35218, 

13. S. aureus ATCC 25923, 14. hUHPH�VDSWDQPDPÕú��PLNURRUJDQL]PD�HNOHQPHPLú�NDQ�N�OW�U�
|UQH÷L 

2 

1 

 

1 2 3 4 9 5 6 7 8 10 11 12 13 14 

1 2 3 4 5 6 7 8 9 10 11 12 13 14
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[sinem_ozer_tez_sekil 3 + sekil 6.jpg dosyaVÕ] 
 

 

 

 

 

 

 

 

ùHNLO� ��� 108 KOÜ/ml konsantrasyonda C. glabrata ve C. lusitaniae� HNOHQPLú� örnek 

VRQXoODUÕ 
1. Negatif kontrol 2. DNA Ladder, 3. 6D÷OÕNOÕ�J|Q�OO�GHQ�DOÕQDQ�NDQGD�C. glabrata ile 

KD]ÕUODQDQ�VLP�OH�|UQHN��4. Üreme saptanmayan BACTEC 9240 kan kültüründe C. glabrata 

LOH�KD]ÕUODQDQ�|UQHN� 5.�6D÷OÕNOÕ�J|Q�OO�GHQ�DOÕQDQ�NDQGD C. lusitaniae LOH�KD]ÕUODQDQ�VLP�OH�
örnek, 6. Üreme saptanmayan BACTEC 9240 kan kültüründe C. lusitaniae LOH� KD]ÕUODQDQ�
örnek 

 

6.1.4. Klinik Kan Kültür Örneklerinden Elde Edilen Sonuçlar 

 

���������7DQÕPODPD�6RQXoODUÕ 
 

BACTEC 9240 kan kültür sisteminde pozitif üreme sinyali veren, Gram boyamada maya 

gör�O�S��NDWÕ�EHVL\HUOHULQH�\DSÕODQ�SDVDMODUÕQGD�Candida türleri üreyen örneklerden elde edilen 

VXúODUÕQ�WDQÕPODQPDVÕ�VRQXFXQGD����¶��C. albicans���¶Õ�C. parapsilosis, 2’i C. glabrata ve 1’i 

C. tropicalis olarak belirlendi. 

1 2 3 4 5

1 2 3456

1 2 3 4 5 6 
1 2 3 4 5 6
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���������3=7�6RQXoODUÕ 
 

7DQÕPODQDQ� HNVWUDNVL\RQ� \|QWHPL� LOH� oDOÕúÕODQ� ��� NOLQLN� NDQ� N�OW�U� |UQH÷LQGHQ� HOGH�
HGLOHQ� HNVWUDNWODU� LOH� \DSÕODQ� 3=7� VRQXFXQGD�� W�P� |UQHNOHUGH� �6� U'1$� E|OJHVLQH� DLW� ����
ES¶OLN��U�Q�YDUOÕ÷Õ�J|]OHQGL��dDOÕúPD\D�DOÕQDQ�S. aureus ve E. coli klinik kan kültür örnekleri 

LVH� QHJDWLI� EXOXQGX�� 3=7� �U�QOHULQLQ� ��¶OLN� DJDUR]� MHOGHNL� J|U�QW�OHUL� ùHNLO� �� YH� �¶GH�
izlenmektedir. 

 

 

 

 

 

[sinem_ozer_tez_sekil 7.jpg dosyaVÕ] 

 

 

 

 

 

ùHNLO��� .OLQLN�NDQ�N�OW�U�|UQHNOHULQLQ�3=7�VRQXoODUÕ (I.) 
1. DNA Ladder, 2. C. albicans*, 3. C. glabrata*, 4. C.albicans, 5. C. parapsilosis, 6. C. 

parapsilosis, 7. C. glabrata, 8. C. albicans, 9. C. albicans, 10. C. parapsilosis*, 11. C. 

parapsilosis*, 12. C. albicans, 13. C. parapsilosis*, 14. C. albicans 

>¶OÕODU�SUHSDUDWÕQGD�PD\D�J|U�OG�÷���GL÷HUOHUL�LVH�EHVL\HULQGH�Candida �UHPHVL�ROGX÷X�
]DPDQ�DOÕQDQ�NDQ�N�OW�U�|UQHNOHULGLU�@ 

 

2 3 4 5 6 7 8 9 10 11 12 13 14 
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[sinem_ozer_tez_sekil 8.jpg dosyaVÕ] 
 

 

 

 

 

 

ùHNLO����.OLQLN�NDQ�N�OW�U�|UQHNOHULQLQ�3=7�VRQXoODUÕ (II.) 
1. DNA Ladder, 2. C. albicans, 3. C. parapsilosis*, 4. C. albicans, 5. C. albicans, 6. C. 

albicans, 7. C. albicans , 8. C. albicans, 9. C. albicans, 10. C. albicans, 11. C. tropicalis, 12. 

E. coli, 13. S. aureus, 14. Negatif kontrol 

>¶OÕODU�SUHSDUDWÕQGD�PD\D�J|U�OG�÷���GL÷HUOHUL�LVH�EHVL\HULQGH�Candida��UHPHVL�ROGX÷X�
]DPDQ�DOÕQDQ�NDQ�N�OW�U�|UQHNOHULGLU�@ 

 

6.2. Süre/Maliyet Belirlenmesi 

 
8\JXODGÕ÷ÕPÕ]�3=7�\|QWHPL�HNVWUDNVL\RQ�V�UHVL�GH�NDWÕOGÕ÷ÕQGD�\DNODúÕN���VDDW�V�UPHNWHGLU��
3=7�PDO]HPHOHULQL�G�ú�QHUHN�\|QWHP�LoLQ�EHOLUOHGL÷LPL]�\DNODúÕN�PDOL\HW���<7/¶GÕU� 

1 23456 78910 11 12 13 14 
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���7$57,ù0$ 

 

.DQGLGHPLOHULQ� WDQÕVÕQGD� DOWÕQ� VWDQGDUW� RODUDk kabul edilen kan kültürü kemoterapinin 

ELU� VRQXFX� RODUDN� �UHPHQLQ� LQKLELV\RQX�� RUJDQL]PDODUÕQ� NDQD� DUDOÕNOÕ� RODUDN� JHoPHOHUL� YH�
UXWLQ� \D� GD� IXQJXV¶D� |]HO� NDQ� N�OW�UOHULQLQ� J�YHQLOLU� ROPDPDVÕ� YH\D� EX� RUWDPODUGD�
Candida’QÕQ�\DYDú��UHPHVL�JLEL�VHEHSOHUGHQ�GROD\Õ�ROJXODUÕQ�VDGHFH����¶LQGH�SR]LWLI�RODUDN�
EXOXQPDNWDGÕU� ������������������2\VD�NL�NDQGLGHPL� WDEORODUÕQÕQ�KÕ]OÕ�YH�J�YHQLOLU� WDQÕVÕ�KHP�
X\JXQ� VD÷DOWÕPD� EDúODQPDVÕ� DoÕVÕQGDQ� KHP� GH� PRUWDOLWH� RUDQÕQÕ� D]DOWPDN� DoÕVÕQGDQ� E�\�N�
|QHP�WDúÕPDNWD�GÕU��%X�QHGHQOH�WDQÕGD�3=7�JLEL�PROHN�OHU�\|QWHPOHULQ�NXOODQÕOPDVÕ�J�QGHPH�
JHOPLúWLU� 
 

3UDWLNWH�3=7�LoLQ�|QHULOHQ�HQ�\D\JÕQ�|UQHN�WDP�NDQ�ROXS��JHQHOOLNOH�KHSDULQ�YH\D�('7$�
gibi uygun bir antikoagulan içeren tüpe inoküle edilmekte ve DNA ekstraksiyonu öncesinde 

eritrosit ve lökositler lize edilmektedir. .DQÕQ�� WLFDUL� NDQ� N�OW�U� úLúHOHULQGH� �� VDDWWHQ� ID]OD�
LQN�EH� HGLOPHVL� GXUXPXQGD�� 3=7� \DSÕODELOHFH÷L� ELOGLULOPLúWLU�� %X� LQN�EDV\RQ� PXKWHPHOHQ�
NDQGDNL� SRWDQVL\HO� 3=7� LQKLELW|UOHULQLQ� HWNLOHULQL� GLO�H� HWPHNWH� YH� PDQWDUÕQ� GR÷Dl 

DPSOLILNDV\RQXQX� VD÷ODPDNWDGÕU (60). <DSÕODQ� oDOÕúPDODUGD� %$&7(&� ����� NDQ� N�OW�U�
VLVWHPLQGH��UHPH�VDSWDQPDVÕ� LoLQ�JHUHNOL�]DPDQÕQ� LQRNXOXP�PLNWDUÕ�� W�U�YH�EHVL\HULQH�ED÷OÕ�
RODUDN�GH÷LúWL÷L��LQRNXOXP�PLNWDUÕ�DUWWÕNoD�VDSWDPD�]DPDQÕQÕQ�NÕVDOGÕ÷Õ�YH�Candida türleri (C. 

glabrata� KDULo�� LoLQ� JHQHOOLNOH� DHURELN� EHVL\HUOHULQLQ� GDKD� YHULPOL� ROGX÷X� ELOGLULOPLúWLU��
Hovarth ve ark. (91) 103 KOÜ Candida� RODFDN� úHNLOGH� KD]ÕUODGÕNODUÕ� VLP�OH� NDQ� N�OW�U�
úLúHOHULQLQ� %$&7(&� ����� NDQ� N�OW�U� VLVWHPLQGH� ���&¶GH� LQN�EDV\RQX� Lle C. albicans, C. 

tropicalis ve C. parapsilosis gibi Candida W�UOHUL� LoLQ� RUWDODPD� �UHPH� VDSWDPD� ]DPDQÕQÕQ�
NDEDFD����VDDW�ROGX÷XQX�ELOGLUPLúOHUGLU���������� 

 

%L]LP� oDOÕúPDPÕ]GD� GD� %$&7(&� ����� NDQ� N�OW�U� VLVWHPLQGH� LQN�EDV\RQ� VÕUDVÕQGD�
pozitif üreme sinyalL� YHUHQ� KDVWD� NDQ� |UQHNOHUL� LOH� \DSÕODQ� 3=7� VRQXoODUÕ� Candida türleri 

DoÕVÕQGDQ�ROXPOX�EXOXQPXúWXU� 
 

.DQ� �U�QOHUL� DUDVÕQGD� VHUXP�� HOGH� HGLOPHVL� NROD\� ELU� |UQHN� ROPDVÕQD� UD÷PHQ��
GRODúÕPGDNL�O|NRVLWOHULQ�IXQJDO�KLIOHUL�IDJRVLWH�HWWL÷L�ELOLQPHNWHGLU��%X�QHGHQle tam kan veya 

SOD]PD� |UQHNOHULQGHQ� GDKD� \�NVHN� '1$� �U�QOHUL� HOGH� HGLOPHNWHGLU�� .DQ� LoLQ� IDUNOÕ� '1$�
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HNVWUDNVL\RQ�SURWRNROOHUL�WDQÕPODQPDNOD�ELUOLNWH��JHQHOOLNOH�W�P���L��\D�WLFDUL�\D�GD�³LQ-house” 

DMDQODU� YH� \|QWHPOHU� NXOODQÕODUDN� NDQ� K�FUHOHULQLQ� OL]LVL� �LL�� IXQJDO� K�FUH� GXYDUÕQÕQ�
SDUoDODQPDVÕ�� �LLL��K�FUH�PHPEUDQÕQÕQ� OL]LVL� LOH�'1$¶QÕQ�DoÕ÷D�oÕNDUÕOPDVÕ�YH��LY��'1$¶QÕQ�
S�ULILNDV\RQX�EDVDPDNODUÕQGDQ�ROXúPDNWDGÕU��7DP�NDQGD�K�FUHVHO�PDWHU\DOLQ�OL]LVL�JHQHOOLNOH�
NRPELQH� ÕVÕ-DONDOL� PXDPHOHVL� LOH� JHUoHNOHúPHNWH� YH� IXQJDO� K�FUH� GXYDUÕQÕ� SDUoDODPDN� LoLQ�
“zimolaz”, “litikaz”, “mureinaz” veya �-1,3-JOXNDQD]�JLEL�HQ]LPOHU�NXOODQÕOPDNWDGÕU��)XQJDO�
VIHUREODVW�ROXúXPX�R]PRWLN�GX\DUOÕOÕ÷Õ�DUWWÕUPDNWD�ROXS��K�FUH�PHPEUDQ�OL]LVL�ELU�YH\D�GDKD�
fazla EDTA ve SDS veya proteLQD]� .� PXDPHOHVL� LOH� JHUoHNOHúWLULOPHNWHGLU�� '1$�
ekstraksiyonu için standart fenol-NORURIRUP�SURVHG�UOHUL�GH�NXOODQÕOPÕúWÕU��IDNDW�EX�SURVHG�UOHU�
J�YHQLOLU�ROPDVÕQD�UD÷PHQ��]DPDQ�DOÕFÕGÕU��7LFDUL�'1$�HNVWUDNVL\RQ�NLWOHULQLQ�V�UH\L�NÕVDOWWÕ÷Õ�
ELOGLULOPLúWLU (60). 

 

7LFDUL� RODUDN� PHYFXW� EHú� HNVWUDNVL\RQ� NLWL� YH� PDQXHO� X\JXODQDQ� ÕVÕ-alkali-enzimatik 

HNVWUDNVL\RQ�\|QWHPLQLQ�GX\DUOÕOÕN��]DPDQ�YH�PDOL\HW�DoÕVÕQGDQ�NDUúÕODúWÕUÕOGÕ÷Õ�ELU�oDOÕúPDGD��
W�P�WLFDUL�NLWOHULQ�'1$�HNVWUDNVL\RQX�LoLQ�KDUFDQDQ�V�UH\L�NÕVDOWWÕ÷Õ��DQFDN�PDOL\HWL�DUWWÕUGÕ÷Õ�
J|U�OP�úW�U�� %X� WLFDUL� NLWOHU� DUDVÕQGD� 4,$PS7LVVXH� NLWLQ� �4LDJHQ�� /RV� $QJHOHV�� &DOLI���
PDQXHO�\|QWHP�LOH�D\QÕ�GX\DUOÕOÕN���-���K�FUH��PO��YH�VDIOÕNWD�IXQJDO�'1$�DoÕ÷D�oÕNDUGÕ÷Õ�YH�
���NDQ�|UQH÷L�LoLQ�3=7�VRQXoODUÕQÕQ�����X\XPOX�ROGX÷X�ELOGLULOPLútir (88). 

 

dDOÕúPDPÕ]GD� X\JXODGÕ÷ÕPÕ]� HNVWUDNVL\RQ� \|QWHPL� GH�� ('7$�� 6'6�� SURWHLQD]� .� YH�
OLWLND]�HQ]LPL�LoHUHQ�WDPSRQ�VROXV\RQODU�LOH�PXDPHOH�YH�WDNLEHQ�ÕVÕ�X\JXODPDVÕ�EDVDPDNODUÕQÕ�
içermektedir. Bu yöntemde manuel olarak kan hücrelerinin� OL]LVL� YH� IXQJDO� K�FUH� GXYDUÕQÕQ�
SDUoDODQPDVÕ�VD÷ODQGÕNWDQ�VRQUD��01�1XFOHRVSLQ�7LVVXH�.LW�NXOODQÕODUDN�Candida türlerinden 

'1$� HOGHVL� WDPDPODQPÕúWÕU�� 8\JXODQDQ� \|QWHP� LOH� gerek koloniden gerekse kandan 

HNVWUDNVL\RQ�DúDPDVÕQGD�ELU�VRUXQ�\DúDQPDPÕúWÕU� 
 

Kandan Candida '1$¶VÕQÕQ�DUDúWÕUÕOPDVÕ�LoLQ�JHUoHNOHúWLULOHQ�3=7�X\JXODPDODUÕQGD�,76�
1-2, 18S , 5.8S, 5S rDNA, lanosterol-14-.-demetilaz (L1A1), mitokondriyal DNA, aktin, kitin 

VHQWD]��VDOJÕVDO�DVSDUWLN�SURWHLQD]��ÕVÕ�úRN�SURWHLQ����JHQOHUL�JLEL�ELU�oRN�E|OJeye özgü öncüller 

NXOODQÕOPÕúWÕU� 
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+HGHI� RODUDN� WHN� YH\D� oRNOX� NRS\D� JHQ� VHNDQVODUÕQÕQ� VHoLPL� 3=7¶QLQ� GX\DUOÕOÕ÷ÕQÕ�
belirlemede önemli bir parametredir. Çoklu-kopya gen hedefleri, saptanan hedef molekülün 

VD\ÕVÕQÕQ� oRN� ROPDVÕ� QHGHQL\OH� GDKD� \�NVHN� GX\DUOÕOÕ÷D� VDKLSWLU�� 7�UH� |]J�� ³SUREH´ODU�
WDVDUODQDUDN�� EX� JHQOHU� LoLQGH�GH÷LúLN� VHNDQVODUÕQ� VHoLFL� RODUDN� VDSWDQPDVÕ� GD� RODVÕGÕU��7HN-

NRS\D� JHQOHUL� KHGHIOH\HQ� WHVWOHU� \�NVHN� RUDQGD� W�UH� |]J�G�U�� DQFDN� D]� VD\ÕGD� RUJDQL]PD\Õ�
VDSWDPD\D�\HWHFHN�NDGDU�GX\DUOÕ�ROPD\DELOHFH÷L�ELOGLULOPLúWLU (60). 

 

Çoklu-NRS\D�JHQ�KHGHIOHULQGHQ� ULER]RPDO�'1$��U'1$��JHQL� W�P�IXQJXVODUÕQ�KDSORLG�
JHQRPXQGD�HQ�D]Õndan 50-100 kopya halindedir. Bunlar küçük alt birim (SSU) rDNA (18S) 

geni, 5.8S geni, ve büyük alt ünite (LSU) rDNA (28S) genidir. 18S ve 5.8S ile 5.8S ve 28S alt 

�QLWHOHUL� DUDVÕQGDNLOHU� ,76�� YH� ,76�� úHNOLQGH� ³LQWHUJHQLF� WUDQVFULEHG´�E|OJHOHUGLU� �,76���%X�
JUXSWDQ� ED÷ÕPVÕ]� RODUDN�� LNLQFL� WHNUDU� HGHQ� �QLWH� ³QRQWUDQVFULEHG´� E|OJHOHUOH� NXúDWÕOPÕú� �6�
rDNA genidir. )DUNOÕ� IXQJXVODU� DUDVÕQGD� U'1$� JHQOHUL� ROGXNoD� NRUXQPXúWXU�� “internal 

transcribed spacer” (ITS) veya “intergenic spacer”��,*6��E|OJHOHU�LVH�ROGXNoD�GH÷LúNHQGLU��C. 

albicans�JHQRPXQGD�HQ�D]ÕQGDQ�LOLúNLOL�GRNX]��\HGHQ�ROXúDQ�NDQGLGDO- SAP ailesi, PZT ile C. 

albicanV¶ÕQ�VDSWDQPDVÕ�LoLQ�KHGHI�RODUDN�NXOODQÕODELOHQ�GL÷HU�ELU�oRNOX-kopya gendir. Candida 

türlerinin tek-NRS\D�JHQ�KHGHIOHUL�� DNWLQ�� NLWLQ� VHQWD]�� ÕVÕ� úRN�SURWHLQ���� YH� ODQRVWHURO-14-.-

demetilaz (L1A1) genlerini içermektedir (60). 

 

$UDúWÕUPDPÕ]GD� GD� JHUHN� NRUXQPXú� YH� WHNUDUOD\DQ� E|OJH� ROPDVÕ� JHUHNVH� oRNOX� NRS\D�
JHQ�KHGHIOHULQGHQ�ROXúPDVÕ�VRQXFX�GDKD�GX\DUOÕ�RODELOHFH÷L�G�ú�Q�OHUHN�YH�GH�VRQUDVÕQGD�W�U�
WDQÕPODPDVÕ� LoLQ� ELU� UHVWULNVL\RQ� HQ]LP� DQDOL]L� (REA) \DSÕODELOPHVL� DPDFÕ\OD� �6� U'1$�
bölgesinden PCon1 ve PCon 2 öncülleri seçLOPLúWLU� 

 

.DONDQFÕ� YH� DUN�� ����� Q|WURSHQLN� ��� KDVWDGDQ� DOÕQDQ� NDQ� |UQHNOHULQGH� �6� U'1$�
bölgesinden seçilen PCon 1 ve PCon 2 öncüllerini kullanan PZT yöntemi ile Candida türlerine 

DLW�'1$�DUDúWÕUPÕúODU�YH����KDVWDQÕQ�G|UG�QGH���������SR]LWLI�VRQXo�EXOPXúODUGÕU��3=7� LOH�
SR]LWLI�RODQ�EX���KDVWDQÕQ�VDGHFH�ELULQGH�%$&7(&�RWRPDWL]H�NDQ�N�OW�U� VLVWHPL� LOH�\DSÕODQ�
NDQ�N�OW�UOHULQGH�SR]LWLI� VRQXo�HOGH�HGLOPLúWLU��$UGÕúÕN���|UQH÷L�3=7�LOH�SR]LWLI�EXOXQDQ� WHN�
ROJXQXQ� �o� NDQ� N�OW�U�QGHQ�3=7� LOH� Hú� ]DPDQOÕ� ELU� WDQHVLQGe Candida sp. i]ROH� HGLOPLúWLU��
dDOÕúPDFÕODU� EX� \|QWHPLQ� NDQGLGHPL� WDQÕVÕ� LoLQ� GX\DUOÕOÕ÷Õ� \�NVHN�� KÕ]OÕ� VRQXo� YHUHELOHQ��
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VD÷DOWÕP�WDNLELQGH�NXOODQÕODELOHQ�ELU�\|QWHP�RODUDN�|]HOOLNOH�Q|WURSHQLN�KDVWD�JUXEXQGD�UXWLQ�
NXOODQÕODELOHFH÷L�VRQXFXQD�YDUPÕúODUGÕU�(19).  

 

Holmes ve ark. (89) simüle kan örneklerinde Candida hücrelerini saptamak için 5S 

U'1$�JHQLQH�|]J��D\QÕ�|QF�OOHU��3&RQ���YH�3&RQ����LOH�ELUOLNWH�C. albicans NTS genine özgü 

36S$�� YH� 36S$�� |QF�OOHULQL� RUWDN� ELU� 3=7� NDUÕúÕPÕQGD� NXOODQPÕúODU� YH� C. albicans, C. 

tropicalis, C. krusei, C. parapsilosis, C. kefyr ve C. glabrata içeren tüm simüle kan 

örneklerinde 105 bp, ancak C. albicans� LOH� KD]ÕUODQDQ� VLP�OH� NDQ� |UQH÷LQGH� ELUL� �6� U'1$�
JHQLQH�|]J������ES¶OLN��GL÷HUL�KHP��6�KHP�GH�176�VHNDQVÕQÕ�LoHUHQ�D]�PLNWarda 1,015 bp’lik 

ROPDN��]HUH�LNL�3=7��U�Q��HOGH�HWPLúOHUGLU� Bu testin kan örneklerinden hem maya, hem de C. 

albicans�YDUOÕ÷ÕQÕ�VDSWD\DELOGL÷L�ELOGLULOPHNWHGLU (89).  

 

$\QÕ� |QF�OOHU� NXOODQÕODUDN� �6� U'1$� E|OJHVLQGHQ� ���� ES¶OLN� �U�Q�Q� HOGH� HGLOGL÷L�
oDOÕúPDPÕ]GD�� X\JXODGÕ÷ÕPÕ]� 3=7� \|QWHPLQLQ� Candida� W�UOHUL� LOH� KD]ÕUODQPÕú� VLP�OH�
|UQHNOHUGH� ROXPOX�� GL÷HU� PLNURRUJDQL]PDODU� LOH� KD]ÕUODQDQODUGD� LVH� ROXPVX]� ROGX÷X� YH� C. 

albicans� LOH� KD]ÕUODQPÕú� NDQ� |UQHNOHULQGH� VDSWDPD� VÕQÕUÕQÕQ� ��2-103 .2h�PO� ROGX÷X�
EHOLUOHQPLúWLU��%X�EXOJXODUÕPÕ]�+ROPHV�YH�DUN��¶QÕn (89) D\QÕ�|QF�OOHUL�NXOODQDUDN�HOGH�HWWL÷L�
sonuçlar LOH�SDUDOHO�GR÷UXOWXGDGÕU� 

 

Morace ve ark. (92) ise P-450 lanosterol 14�.-demetilaz geninin 350-bp’lik segmentine 

özgü öncüller (P4501 ve P4502) kullanarak PZT ve REA yöntemi ile hematolojik maligniteli, 

nötropenik�� DWHúOL� YH� JHQLú� VSHNWUXPOX� DQWLEL\RWLNOHUH� \DQÕW� YHUPH\HQ� ��� KDVWDQÕQ� NDQ�
örneklerinde Candida� '1$¶VÕQÕ� DUDúWÕUPÕúODUGÕU�� 6DGHFH� G|UG�� N�OW�U� SR]LWLI� RODQ� ��� KDVWD�
PZT-5($� LOH� ROXPOX� EXOXQPXúWXU�� $UDúWÕUPDFÕODU� HOGH� HWWLNOHUL� VRQXoODUGDQ� EX� \|QWHPLQ�
NDQGLGHPL�WDQÕVÕQGD�NDQ�N�OW�UOHULQH�J|UH�GDKD�NÕVD�V�UHGH�VRQXo�DOÕQDELOGL÷L�YH�GDKD�GX\DUOÕ�
ROGX÷X� VRQXFXQD�XODúPÕúODUGÕU��'X\DUOÕOÕ÷Õ���.2h�PO�RODQ�EX� \|QWHPGH� VLVWHPLN�NDQGLGR]�
WDQÕVÕ�DOPÕú����ROJXQXQ���¶����������LoLQ�ROXPOX�VRQXo�DOÕQPÕúWÕU�(92).  

 

0RUDFH�YH�DUN�¶QÕn (93��\DSWÕNODUÕ�ELU�GL÷HU�oDOÕúPDGD�D\QÕ�|QF�OOHU�NXOODQÕODUDN�EX�3=7�
\DNODúÕPÕQÕQ� GX\DUOÕOÕ÷Õ� ���� IJ� '1$� RODUDN� EHOLUOHQPLú� YH� VRQUDVÕQGD� 5($� \DSÕODUDN� W�U�
WDQÕPODPDVÕQD� JHoLOPLúWLU�� %X� QHGHQOH� EX� WHNQL÷LQ� GR÷UXGDQ� NOLQLN� |UQHNOHUGHQ� Candida 

'1$¶VÕQÕQ� VDSWDQPDVÕ� YH� WDQÕPODQPDVÕ� LoLQ� \DUDUOÕ� ROGX÷X� G�ú�Q�OP�úW�U�� %X� DUDúWÕUPDGD�
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D\UÕFD�N�OW�UGH�PD\D�VDSWDQPDVÕQÕ�PDVNHOH\HQ�P. aeruginosa üreyen bir hastadan C. albicans 

'1$¶VÕ�GD�VDSWDQDELOPLúWLU� Yine D\QÕ�JHQL�KHGHI�DODQ�³QHVWHG´�3=7�\|ntemi ile Bunchman 

ve ark. (94��NOLQLN�|UQHNOHUGH�GX\DUOÕOÕ÷Õ������|]J�OO�÷������RODUDN�EXOPXúODUGÕU (93, 94). 

 

%LU�EDúND�oDOÕúPDGD�C. albicans U�51$¶VÕQÕQ���6�E|OJHVLQH�|]J��|QF�OOHULQ�NXOODQÕOGÕ÷Õ�
PZT ve türe özg�� ³SUREH´ODUOD� KLEULGL]DV\RQ� \|QWHPL� X\JXODQDUDN� GX\DUOÕOÕN� ��-15 C. 

albicans/100 µO�NDQ�RODUDN�EHOLUOHQPLúWLU��%X�\|QWHPLQ�GX\DUOÕOÕ÷ÕQÕQ�\DQÕQGD��JDVWURLQWHVWLQDO�
RODUDN�NRORQL]H�IDUHOHULQ�NDQ�|UQHNOHULQLQ�QHJDWLI��LQYD]LY�NDQGLGR]�ROXúWXUXODQ�IDUHOHULQ�kan 

|UQHNOHULQLQ� LVH� SR]LWLI� ROPDVÕ� QHGHQL� LOH� EX� \|QWHPLQ� KHGHI� |]J�QO�÷�Q�Q� GH� V|]� NRQXVX�
ROGX÷X�ELOGLULOPLútir (95).  

 

Einsele ve ark. (96�� IXQJDO� SDWRMHQOHULQ� VDSWDQPDVÕ� LoLQ� ��6� U51$� JHQLQLQ� ROGXNoD�
NRUXQPXú�ELU�VHNDQVÕQÕ�oR÷DOWDQ�ELU�3=7�\|QWHPL�JHOLúWLUPLúOHU�YH�GH�3=7�YH�KLEULGL]DV\RQ�
ile Candida ve Aspergillus� W�UOHUL� LoLQ� EX� \|QWHPLQ� GX\DUOÕOÕ÷ÕQÕ� �� .2h�PO� RODUDN�
EHOLUWPLúOHUGLU��dDOÕúPDFÕODU�EX�\|QWHP�LOH�LPP�Q�\HWPH]OLNOL�KDVWDODUGD�NOLQLN�RODUDN�|QHPOL�
IXQJDO�SDWRMHQOHULQ�NROD\FD�VDSWDQDELOHFH÷L�VRQXFXQD�YDUPÕúODUGÕU (96). 

 

Talluri� YH� DUN�� ����� NDQGLGHPLOL� ROJXODUÕQ� YH� NDQGLGHPL� ROXúWXUXOPXú� KD\YDQODUÕQ� NDQ�
örneklerinde aktin genine özgü öncüller kullanarak PZT ile kan ve idrar örneklerinde C. 

albicans� DUDúWÕUPÕúODUGÕU�� dDOÕúPDFÕODU� NDQGLG�UL� JHOLúPLú� YH� NDQ� N�OW�UOHULQGH� Candida 

�UHPHVL� J|U�OPH\HQ� NULWLN� KDVWDODUGD� NDQGLGHPLQLQ� HUNHQ� WDQÕVÕQGD� 3=7¶QLQ� |QHPLQL�
EHOLUOHPLúOHUGLU������� 
 

Kan ve ark. (97) ise Candida aktin geninin 158-ES¶OLN�VHJPHQWLQL�oR÷DOWDQ�ELU�3=7�YH�3�
��� LúDUHWOL� ³SUREH´� LOH� KLEULGL]DV\RQ� \|QWHPL� X\JXOD\DUDN� VLVWHPLN� NDQGLGR]� ROXúWXUXOPXú�
IDUHOHUGH� 3=7� \|QWHPLQLQ� NDQ� N�OW�UOHULQGHQ� GDKD� GX\DUOÕ� YH� NRORQL]H� KD\YDQODUGD� QHJDWLI�
RODFDN� úHNLOGH� |]J�Q� ROGX÷XQX� J|VWHUPLúWLU�� $\UÕFD�� NDQ� N�OW�U�� SR]LWLI� RODQ� ��� KDVWDGDQ�
11’inin serum örneklerinde de Candida '1$¶VÕQÕ�VDSWDQPÕúWÕU (97). 

 

9DQ�%XULN�YH�DUN�������NDQ�YH�NHPLN�LOL÷L�DOÕFÕODUÕQÕQ�NDQ�|UQHNOHULQGH�IXQJXV�W�UOHULQLQ�
VDSWDQPDVÕQGD� NXOODQÕODELOHQ� YH� HQ� G�ú�N� VDSWDPD� VÕQÕUÕ� �� .2h�PO� RODQ� ELU� U51$� DOW�
ünitesinin 580 bp’lik gen sekanVÕQÕ�VDSWD\DQ�3=7�\|QWHPL�NXOODQPÕúWÕU��3DQIXQJDO�|QF�OOHUOH�
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amplifikasyon ve digoksigenin–LúDUHWOL� ELU� ³SUREH´� LOH� KLEULGL]DV\RQ� \DSÕODQ� EX� oDOÕúPDGD�
LQYD]LY� ROJXODUGD� ROXPOX�� NRORQL]H� ROJXODUGD� YH� VD÷OÕNOÕODUGD� ROXPVX]� VRQXoODU� DOÕQPÕúWÕU�
(16).  

 

%LU� GL÷er� oDOÕúPDGD�DNXW� VLVWHPLN�NDQGLGR]� WDYúDQ�PRGHOLQGH� OL]LV� VDQWULI�JDV\RQ�NDQ�
N�OW�U� \|QWHPL� LOH� U51$� E|OJHVLQLQ� N�o�N� DOW� ELULPLQL� NRGOD\DQ� JHQLQ� ELU� '1$� IUDJPDQÕ�
oR÷DOWÕODUDN� \DSÕODQ� 3=7� \|QWHPL� NDUúÕODúWÕUÕOPÕúWÕU�� C. albicans� LOH� KD]ÕUODQDQ� VLP�OH�
örneklerde 10-��� .2h�����O� '1$� VDSWDQDELOPLúWLU�� $QFDN� ³QHVWHG´� 3=7� NXOODQÕPÕ� EX�
VDSWDPD� VÕQÕUÕQÕ� ��� NDW� DUWWÕUPÕúWÕU�� $\QÕ� oDOÕúPDGD� OL]LV� VDQWULI�JDV\RQ� \|QWHPLQLQ�
GX\DUOÕOÕ÷ÕQÕQ����������3=7¶QLQNLQGHQ�������\�NVHN��DQFDN�³QHVWHG´�3=7¶GHQ�G�ú�N�ROGX÷X�
bildirLOPLúWLU�� /L]LV� VDQWULI�JDV\RQ� LOH� ELUOLNWH� ³QHVWHG´� 3=7� NXOODQÕPÕ� GX\DUOÕOÕN� RUDQÕQÕ�
�����¶H� \�NVHOWPLúWLU�� %X� GXUXPGD� 3=7¶QLQ� WDQÕGD� WDQÕPOD\ÕFÕ� ELU� \|QWHP� RODUDN�
NXOODQÕOPDVÕ�|QHULOPHNWHGLU����� 
 

C. albicans�PLWRNRQGUL\DO�'1$¶VÕQGDQ�N|NHQ� DODQ�(2�� NÕVPÕQÕQ� ���� NE¶OLN� IUDJPDQÕ�
KHGHI� RODUDN� NXOODQÕODUDN� 3=7� LOH� NDQGDQ� HWNHQLQ� VDSWDQDELOPHVL� LoLQ� ��4-105 hücrenin 

JHUHNWL÷L� ELOGLULOPLúWLU�� %X� GXUXP� SUHVLSLWDV\RQ� HVQDVÕQGD� NDQGDQ� C. albicans hücrelerinin 

ND\EHGLOPHVL�YH�3=7�LoLQ�X]XQ�ELU�'1$�KHGHILQLQ�NXOODQÕOPDVÕQD�ED÷ODQPÕúWÕU��$QFDN�'1$�
NDOÕEÕ� KD]ÕUODQÕUNHQ� C. albicans� K�FUHOHULQLQ� WDúÕ\ÕFÕ� C. tropicalis hücreleri ile 

NRSUHVLSLWDV\RQX�YH�(2��E|OJHVLQGH�GDKD�NÕVD�ELU�VHNDQV������ES��NXOODQÕODUDN��EX�VRUXQODU�
G�]HOWLOPLú�YH�����O�NDQ�|UQH÷LQGH�\DNODúÕN��o�K�FUH�VDSWDQDELOPLúWLU������ 

 

$VSDUWLN� SURWHLQD]� JHQLQH� |]J�� SULPHUOHULQ� NXOODQÕOGÕ÷Õ� ELU� 3=7� \|QWHPL� LOH� \DSÕODQ�
DUDúWÕUPDGD�NDQGD��-��.2h�PO�PD\D�VDSWDQDELOPLúWLU��.OLQLN�|UQHNOHUGH�\DSÕODQ�oDOÕúPDODUGD�
LVH�EX�\|QWHPLQ�GX\DUOÕOÕ÷Õ�������|]J�OO�÷��LVH�����RODUDN�EXOXQPXútur (98).  

 

%LU� GL÷HU� DUDúWÕUPDGD� NDQ� N�OW�U� úLúHOHULQGH� �UH\HQ� Candida� W�UOHULQLQ� KÕ]OÕ�
LGHQWLILNDV\RQX� LoLQ� 3=7� VRQUDVÕ� (,$� \|QWHPL� JHOLúWLULOPLúWLU�� %X� \|QWHP� LOH� \DSÕODQ�
oDOÕúPDGD����NDQ�N�OW�U�úLúHVLQGHNL� W�P�Candida türleri 3-5 saat gibi�NÕVD�ELU�V�UHGH�YH�KLo�
\DODQFÕ�SR]LWLI�VRQXo�ROPDGDQ��GX\DUOÕOÕ÷Õ���K�FUH���O�|UQHN�RODFDN�úHNLOGH�VDSWDQPÕúWÕr (99).  
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C. albicans¶ÕQ� NLWLQ� VHQWD]� JHQLQGHQ� ELULQL� �&+6� ��� KHGHIOH\HQ� 3=7� \|QWHPLQGH� C. 

albicans, C. parapsilosis, C. tropicalis ve C. glabrata� JLEL� \HQLGR÷DQ� NDQGLGHPLOHULQLQ���
90’ÕQGDQ�VRUXPOX�RODQ�G|UW� W�U� LoLQ�IDUNOÕ�E�\�NO�NOHUGH�DPSOLNRQODU��UHWWL÷L� WDQÕPODQDQ�ELU�
SULPHU� oLIWL� NXOODQÕOPÕú�� W�Ue özgü “probe”lar ile saptama VÕQÕUÕ� 10 KOÜ/ml kan olarak 

EHOLUOHQPLúWLU�� ��� NDQ� |UQH÷LQGH� NDQ� N�OW�U�� YH� 3=7¶QLQ� NDUúÕODúWÕUÕOGÕ÷Õ� oDOÕúPDGD�� ��¶VÕ�
N�OW�U� LOH� X\XPOX� EXOXQPXúWXU�� 6RQXoODU� Candida� LOH� PXNR]DO� NRORQL]DV\RQOX� NHPLN� LOL÷L�
DOÕFÕODUÕ ve Candida� LQIHNVL\RQX� DoÕVÕQGDQ� KLoELU� EHOLUWL� J|VWHUPH\HQ� \�NVHN� ULVNOL� \HQL�
GR÷DQODUGD� QHJDWLI� EXOXQPXú� ROXS�� oDOÕúPDFÕODU� \|QWHPLQ� EX� YDNDODUGD� NDQ� N�OW�U�QH� J|UH�
GDKD�GX\DUOÕ�ROGX÷XQX�YH�KÕ]OÕ�ELU�W�U�WDQÕPODPDVÕ�DYDQWDMÕ�VXQGX÷XQX�EHOLUWPLúlerdir (100).  

 

øQVDQ� VHUXP� |UQHNOHULQGHQ� C. albicans� '1$¶VÕQÕQ� VDSWDQPDVÕ� DPDFÕ\OD� \DSÕODQ� ELU�
oDOÕúPDGD�,76�JHQLQH�|]J��|QF�OOHU�YH�EL\RWLQOHQPLú�KLEULGL]DV\RQ�³SUREH´ODUÕ�LOH�\�U�W�OHQ�
PZT-'1$�HQ]LP�LPPXQ�DVVD\��'(,$��\|QWHPLQLQ�NDQ�N�OW�U�QGHQ�GDKD�GX\DUOÕ�ROGX÷X�YH�
LQYD]LY� NDQGLGR]� DoÕVÕQGDQ� ULVNOL� KDVWDODUÕQ� WDQÕPODQPDVÕQGD� GH÷HUOL� ROGX÷X� ELOGLULOPLúWLU�
(12). 

 

Klinik kan örneklerinde TaqMan prensibi temelinde C. albicans rDNA geninin 

NDQWLWDV\RQX� LoLQ� KÕ]OÕ� YH� WHNUDUODQDELOLU� ELU� 3=7� \|QWHPL� JHOLúWLULOPLúWLU�� %LUL� C. albicans 

W�U�QH� |]J��� GL÷HUL� Candida cinsine özgü� LNL� ³SUREH´XQ� NXOODQÕOGÕ÷Õ� EX� “real-time” PZT 

testiQLQ�HQ�G�ú�N�VDSWDPD�VÕQÕUÕ�C. albicans�LoLQ���.2h�PO�NDQ�RODUDN�EHOLUOHQPLú�ROXS��WHVWLQ�
NDQ�N�OW�U�VRQXoODUÕQD�NÕ\DVOD�GX\DUOÕOÕ÷ÕQÕQ������YH�|]J�OO�÷�Q�Q�����ROGX÷X�ELOGLULOPLúWLU��
Bu testin klinik kan örneklerinde C. albicans¶ÕQ� NDQWLWDV\RQX� YH� LGHQWLIkasyonu için iyi bir 

DOWHUQDWLI�ROGX÷X�G�ú�Q�OPHNWHGLU������� 
 

Loeffler ve ark. (102)� 3=7� LúOHPLQLQ� FDP�NDSLOOHUOHUGH� \DSÕOGÕ÷Õ� YH� IORUHVDQ� UH]RQDQV�
HQHUML� WUDQVIHUL� YH� ³OLJKW� F\FOHU´� VLVWHPL� WHNQL÷LQL� NXOODQDQ� NDQWLWDWLI� ELU� ³UHDO� WLPH´� 3=7�
\|QWHPL� JHOLúWLUPLúOHUGLU�� %X� \|QWHPLQ� IXQJDO� '1$� \�N�Q�� EHOLUOHGL÷L� YH� GX\DUOÕOÕ÷ÕQÕQ� ��
.2h�PO� NDQ� ROPDVÕ� \DQÕQGD� WHNUDUODQDELOLUOL÷LQLQ� ���-��� DUDVÕQGD� ROGX÷X�� D\UÕFD�
NRQWDPLQDV\RQ�ULVNLQL�GH�PLQLPXPD�LQGLUGL÷L�EHOLUWLOPLútir (102).  

 

%LU�EDúND�oDOÕúPDGD�IXQJDO�SDWRMHQOHULQ�WDQÕVÕ�LoLQ�,76��E|OJHVLQL�KHGHIOH\HQ�3=7-REA 

\|QWHPL� JHOLúWLULOPLú� YH� EX� \|QWHPLQ� X\JXODQDELOLUOL÷L� NDQVHU� YH� Q|WURSHQLN� oRFXNODUGD�
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DUDúWÕUÕOPÕúWÕU� <|QWHPLQ�GX\DUOÕOÕ÷Õ�VLP�OH�|UQHNOHUGH���C. albicans�PO�RODUDN�EHOLUOHQPLúWLU��
dDOÕúPDFÕODU�EX�\|QWHPLQ�� LON���VDDWWH� IXQJDO�'1$¶QÕQ� YDUOÕ÷ÕQÕ� VDSWDPDVÕ�YH�HN�RODUDN� W�U�
WDQÕVÕ�LoLQ�GH���VDDW�JHUHNWLUPHVL�JLEL�QHGHQOHUOH�NOLQLN�|UQHNOHUGH�IXQJDO�SDWRMHQOHULQ�KÕ]OÕ�YH�
GX\DUOÕ�WDQÕVÕQÕ�VD÷ODGÕ÷Õ�VRQXFXQD�XODúPÕúODUGÕU������ 

 

Serum örneklerinde Candida türOHULQLQ� VDSWDQPDVÕ� LoLQ� XQLYHUVDO� GÕú� |QF�OOHU� YH� C. 

albicans, C. tropicalis, C. glabrata ve C. parapsilosis�JLEL�VÕN�NDUúÕODúÕODQ�G|UW�W�U�LoLQ�,76��
bölgesinden seçilen ve 350-���� ES¶OLN� IUDJPDQODU� �UHWHQ� W�UH� |]J�� |QF�OOHU� NXOODQÕODUDN�
“seminested” PZT (VQ�3=7�� \|QWHPL�JHOLúWLULOPLúWLU��6LP�OH�VHUXP�|UQHNOHULQGH�VQ�3=7¶QLQ�
Candida� VDSWDPD� GX\DUOÕOÕ÷Õ� \DNODúÕN� �� RUJDQL]PD�PO� RODUDN� EHOLUOHQPLúWLU�� .�OW�U� LOH�
NDQGLGHPL� ROGX÷X� VDSWDQPÕú� KDVWDODUGD� VQ� 3=7� VRQXoODUÕ� NDQ� N�OW�U� VRQXoODUÕ� LOH� KHP�
pozitiflik, hem� GH� W�U� VDSWDQPDVÕ� DoÕVÕQGDQ� X\XPOX� EXOXQPXúWXU�� $\UÕFD� EX� 3=7� \|QWHPL�
birden fazla Candida�W�U�QGHQ�ND\QDNODQDQ�EHú�NDQGLGHPL�ROJXVXQX��NDQ�N�OW�U��LOH�VDSWDQDQ�
�o� ROJX\D� NÕ\DVOD� GDKD� DYDQWDMOÕ� RODUDN� WDQÕPODPÕúWÕU�� dDOÕúPDFÕODU� VQ� 3=7¶QLQ� VHUXP�
örneklerinde Candida türlerinin saptanmaVÕ� LoLQ� N�OW�UGHQ� GDKD� GX\DUOÕ� YH� |]J�O� ROGX÷XQX�
bildirmektedir (14). 

 

%LU� GL÷HU� oDOÕúPDGD� NDQGLGHPL� JHOLúLPL� DoÕVÕQGDQ� ULVNOL� KDVWDODUÕQ� NDQ� |UQHNOHULQGH�
XQLYHUVDO�IXQJXVODUD�|]J��ELU�|QF�O�oLIWL�NXOODQÕODUDN�oR÷DOWÕODQ�3=7�ürünleri sekanslanarak tür 

WD\LQL�\DSÕOPÕúWÕU������KDVWDGDQ�DOÕQDQ�NDQ�|UQHNOHULQGHQ�3=7�\|QWHPL�LOH����-600 bp’lik ürün 

YDUOÕ÷Õ� J|]OHQHQ� ��� KDVWDQÕQ�3=7��U�QOHUL�'1$� VHNDQVODPD� LOH� WDQÕPODQPÕúWÕU�� ��� KDVWDGD��
3=7�YH�NDQ�N�OW�UOHUL�NDQGLGHPL�WDQÕVÕ�DoÕVÕQGDQ�X\XPOX�ROXS��DQFDN���¶VÕQGD���������'1$�
VHNDQVODPD�LOH�WDQÕPODQDQ�Candida� W�UOHUL�NDQ�N�OW�U��LOH�EHOLUOHQHQOHU�LOH�D\QÕGÕU��(Q�D]�ELU�
NDQ� N�OW�U�� SR]LWLI� RODQ� KDVWDODUGD� WHVWLQ� GX\DUOÕOÕ÷Õ� ������ YH� |]J�OO�÷�� ������ ROXS�� C. 

albicans� LOH� KD]ÕUODQDQ� VLP�OH� |UQHNOHUGH� 3=7� \|QWHPLQLQ� HQ� G�ú�N� VDSWDPD� VÕQÕUÕ� 10 

K�FUH�PO�RODUDN�EHOLUOHQPLútir (103).  

 

%HOLUWLOHQ�oDOÕúPDODUGD�GD�J|U�OG�÷��JLEL� IDUNOÕ�|QF�OOHULQ�NXOODQÕOGÕ÷Õ�3=7� LOH�ELUOLNWH�
5($��KLEULGL]DV\RQ�JLEL�\|QWHPOHU�X\JXODQGÕ÷ÕQGD�YH\D�³QHVWHG´�3=7�\D�Ga “real time” PZT 

NXOODQÕOGÕ÷ÕQGD� \|QWHPLQ� VDSWDPD� VÕQÕUÕ� GDKD� GD� G�ú�N� PLNWDUODUGD� ROPDNWDGÕU��
$UDúWÕUPDPÕ]GD� X\JXODGÕ÷ÕPÕ]� 3=7� \|QWHPLQLQ� VLP�OH� |UQHNOHUGH� VDSWDPD� VÕQÕUÕ� ��2-103 

.2h�PO� RODUDN� EHOLUOHQPLú� ROXS�� HUNHQ� WDQÕ� DoÕVÕQGDQ� EX� VÕQÕUÕQ� GDKD� GD� G�úürülmesi için 
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DPDFÕ\OD� HN� oDOÕúPDODU� YH� 3=7� \|QWHPLQGHQ� VRQUD�Candida� W�UOHULQL� WDQÕPODPD\D� \|QHOLN�
5($�� KLEULGL]DV\RQ� JLEL� HN� WHVWOHULQ� \DSÕOPDVÕ� SODQODQPDNWDGÕU�� Yönteme identifikasyon 

EDVDPD÷ÕQÕQ�HNOHQPHVL�\|QWHPL�GDKD�GH÷HUOL�NÕODFDNWÕU��%XQXQOD�ELUOLNte yöntemimizin sadece 

C. albicans¶Õ� GH÷LO�� W�P� Candida� W�UOHULQLQ� YDUOÕ÷ÕQÕ� VDSWD\DELOPHVL� |QHPOLGLU�� Saptama 

VÕQÕUODUÕQÕ� EHOLUOHPH\L� DPDoODGÕ÷ÕPÕ]� WHVWOHUGH�C. glabrata ve C. lusitaniae� LOH� ]D\ÕI� EDQWODU�
HOGH�HGLOPLúWLU��'DKD� \R÷XQ� V�VSDQVL\RQODU� KD]ÕUODQGÕ÷ÕQGD�EDQWODU� QLVSHWHQ�GDKD� L\L�RODUDN�
L]OHQPLúWLU�� %X� GXUXPXQ� EX� Candida� W�UOHULQLQ� K�FUHOHULQLQ� N�o�N� ROPDVÕQGDQ�
ND\QDNODQDELOHFH÷L� G�ú�Q�OP�úW�U�� $QFDN� C. glabrata üreyen kan kültür örneklerine PZT 

X\JXODQGÕ÷ÕQGD�MHO�J|U�QW�OHULQGH�EDQWODU�QHW�RODUDN�VHoLOHELOPLúWLU� 
 

8\JXODQDQ� \|QWHP� \DNODúÕN� �� VDDWWH� WDPDPODQPDNWD� ROXS�� EX� V�UH� �UHPH� VLQ\DOL�
DOÕQGÕNWDQ�VRQUD�NDQ�N�OW�U�QGHQ�\DSÕODQ�SDVDMODUGD�Candida üremesi için gereken 24-48 saate 

J|UH� NÕVD� NDOPDNWDGÕU�� %X� GXUXP� \|QWHPLQ� NDQGLGHPL� ROJXODUÕQD� HUNHQ� WDQÕ� RODQD÷Õ�
VD÷OD\DELOHFH÷L�G�ú�Q�OHUHN�ELU�DYDQWDM�RODUDN�NDEXO�HGLOHELOLU� 

 

8\JXODGÕ÷ÕPÕ]�PZT yöntemi Candida�W�UOHUL�LOH�KD]ÕUODQDQ�W�P�|UQHNOHUGH�SR]LWLI�VRQXo�
YHUPLúWLU�� <|QWHP� oRN� VD\ÕGD� Candida� W�U�Q�� NDSVDPDVÕ� DoÕVÕQGDQ� GD� DYDQWDMOÕ� JLEL�
gözükmektedir. Aspergillus, Rhodotorula gibi mantar türleri ve E. coli, S. aueus gibi bakteri 

türleri�LOH�KD]ÕUODQDQ�VLP�OH�|UQHNOHUGH�QHJDWLI�VRQXo�DOÕQPDVÕ�\|QWHPLQ�\DODQFÕ�SR]LWLIOL÷LQLQ�
bu mikroorganizmalar ile izlenPH\HFH÷LQL�J|VWHUPHNWHGLU� 

 

dDOÕúPDPÕ]� VDGHFe simüle örnekler ve pozitif bulunan BACTEC 9240 kan kültür 

|UQHNOHUL� LOH� JHUoHNOHúWLULOPLú�� NOLQLNOHUGHNL� NXúNXOX� ROJXODUGDQ� NDQ� |UQHNOHUL�
VD÷ODQDPDGÕ÷ÕQGDQ� oDOÕúÕODPDPÕúWÕU�� $QFDN� \|QWHPLQ� NDQGLGHPL� NXúNXOX� ROJXODUÕQ� NDQ�
|UQHNOHUL� LOH� GH� oDOÕúÕOPDVÕ� X\JXQ�RODFDNWÕU��%XQXQOD� ELUOLNWH� NXOODQÕODQ�\|QWHPLQ�%$&7(&�
����� NDQ� N�OW�U� |UQHNOHULQH� X\JXODQDELOPLú� ROPDVÕ�� NDQ� DOPD� VRUXQX� RODELOHFHN� NDQGLGHPL�
ROJXODUÕQD�X\JXODPD�NROD\OÕ÷Õ�\DUDWDELOHFHNWLU�  

 

BACTEC 9240 kan kültür sisteminde üreme sinyali veren ve kültüründe Candida 

�UHPHVL�VDSWDQDQ�D]�VD\ÕGD� �����NDQ�N�OW�U�|UQH÷L�oDOÕúÕODELOGL÷LQGHQ��oDOÕúPDPÕ]GD�\|QWHP�
GX\DUOÕOÕN�YH�|]J�OO�k�DoÕVÕQGDQ�GH÷HUOHQGLULOHPHPLúWLU��$QFDN�3=7�VRQXoODUÕQGD�����ES¶OLN�



   64 

�U�Q� YDUOÕ÷Õ� RODQ� J|]OHQHQ� ��� NDQ� N�OW�U� |UQH÷L� EX� DoÕGDQ� DOWÕQ� VWDQGDUW� NDEXO� HGLOHQ� NDQ�
N�OW�U��LOH�X\XPOX�EXOXQPXúWXU� 

 

8\JXODGÕ÷ÕPÕ]� 3=7� \|QWHPLQLQ� KDVWD� EDúÕQD� PDOL\HWL� 8 YTL olup, bu para hastaya 

X\JXODQDFDN� \DQOÕú� \D� GD� JHUHNVL]� DQWLIXQJDO� VD÷DOWÕP� YH� KDVWDQH� PDVUDIODUÕ� J|]� |Q�QH�
DOÕQGÕ÷ÕQGD�oRN�G�ú�N�NDOPDNWDGÕU� 

 

6RQXo� RODUDN�� NDQGLGHPL� NXúNXOX� ROJXODUGDQ� DOÕQDQ� JHUHN� NDQ� JHUHNVH� %$&7(&� NDQ�
kültür örneklerinde��6�U'1$�JHQLQH�|]J��3&RQ���YH�3&RQ���|QF�OOHULQLQ�NXOODQÕOGÕ÷Õ PZT 

yöntemi ile GDKD�NÕVD�V�UHGH�Candida�'1$¶VÕQÕQ�VDSWDQDELOHFH÷L�EHOLUOHQPLúWLU� 
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���6218d�YH�g1(5ø/(5 

 

dDOÕúPDPÕ]GD� VD÷OÕNOÕ� J|Q�OO�OHUGHQ� ('7$¶OÕ� W�SOHUH� DOÕQDQ� NDQ� |UQHNOHUL� LOH� NDQ�
N�OW�U�QGH� �UHPH� VDSWDQPD\DQ� %$&7(&� ����� NDQ� N�OW�U� úLúHOHULQGH� KD]ÕUODQDQ� VLP�OH�
örneklerde 5S rDNA bölgesini hedefleyen PZT ile 105 bp’lik bantlar elde�HGLOPLúWLU�� 

 

$\UÕFD�%$&7(&������NDQ�N�OW�U�VLVWHPLQGH��UHPH�VLQ\DOL�YHUHQ�YH�GDKD�VRQUD�Candida 

�UHPHVL� VDSWDQDQ����%$&7(&�|UQH÷LQGH�GH�����ES¶OLN�EDQW� L]OHQPLúWLU��<|QWHP�EX�DoÕGDQ�
DOWÕQ�VWDQGDUW�NDEXO�HGLOHQ�NDQ�N�OW�U��LOH�X\XP�J|VWHUPHNWH�ROXS��3=7¶Qin kültürde üremeye 

J|UH�GDKD�NÕVD�V�UHGH�WDPDPODQDELOPHVL�ELU�DYDQWDM�RODUDN�NDEXO�HGLOHELOLU� 
 

<DSÕODQ� 3=7� \|QWHPLQLQ� VLP�OH� |UQHNOHUGH� VDSWDPD� VÕQÕUÕ� ��2-103 KOÜ/ml olarak 

EHOLUOHQPLú� ROXS�� HUNHQ� WDQÕ� DoÕVÕQGDQ� EX� VÕQÕUÕQ� GDKD�GD� G�ú�U�OPHVL� LoLQ� HN� oDOÕúPDODU� YH�
PZT ürünününde�WDQÕPODPD�DPDFÕ\OD�5($�\DSÕOPDVÕ�SODQODQPDNWDGÕU�� 

 

ÇDOÕúPDPÕ]� VDGHFH� VLP�OH� |UQHNOHU� YH� SR]LWLI� EXOXQDQ� %$&7(&� |UQHNOHUL� LOH�
JHUoHNOHúWLULOPLú� ROXS�� NOLQLNOHUGHNL� NXúNXOX� ROJXODUGDQ� NDQ� |UQHNOHUL� VD÷ODQDPDGÕ÷ÕQGDQ�
oDOÕúÕODPDPÕúWÕU��<|QWHPLQ�NDQGLGHPL�NXúNXOX�ROJXODUÕQ�NDQ�|UQHNOHUL�LOH�GH�oDOÕúÕOPDVÕ�X\JXQ�
RODFDNWÕU�� 

 

6RQXo� RODUDN�� NDQGLGHPL� NXúNXOX� ROJXODUGDQ� DOÕQDQ� JHUHN� NDQ� JHUHNVH� %$&7(&� NDQ�
kültür örneklerinde �6�U'1$�JHQLQH�|]J��3&RQ���YH�3&RQ���|QF�OOHULQLQ�NXOODQÕOGÕ÷Õ PZT 

\|QWHPL�LOH�GDKD�NÕVD�V�UHGH�Candida�'1$¶VÕQÕQ�VDSWDQDELOHFH÷L�EHOLUOHQPLúWLU� 
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