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6HSVLV YH VHSWLN úRN� ED]Õ PLNURRUJDQL]PDODUÕQ YH\D EX RUJDQL]PDODUÕQ WRNVLN �U�QOHULQLQ DNXW RODUDN

NDQ GRODúÕPÕ LOH \D\ÕOÕPÕ VRQXFXQGD JHOLúHQ GUDPDWLN ELU NOLQLN WDEORGXU� %X WDEORQXQ NOLQLN EXOJXODUÕ

PLNURRUJDQL]PD YH �U�QOHUL LOH NRQDNoÕQÕQ PHG\DW|U VLVWHPOHUL DUDVÕQGDNL P�FDGHOHQLQ ELU VRQXFXGXU�

6HSVLV NRQDNoÕQÕQ Q|URHQGRNULQ� LPP�Q YH LQIODPDWXDU VLVWHPOHULQL X\DUÕU YH EX FHYDEÕQ úLGGHWL GH NOLQLN

VH\UL EHOLUOHU� 6HSWLN úRNXQ SDWRJHQH]LQL� NRQDNoÕ PHGLDW|UOHULQLQ ELU E|O�P�� NRPSOHPDQ� NLQLQ�

NRDJ�ODV\RQ VLVWHPOHULQLQ DNWLI PHWDEROLWOHUL YH |]HOOLNOH VLWRNLQOHU ROXúWXUXU� .DSLOOHU HQGRWHOGHNL YH

GRNXGDNL V�UHNOL ]HGHOHQPH� PLNURVLUN�ODV\RQGDNL NDQ DNÕPÕ GH÷LúLNOL÷L� YDVN�OHU SHUI�]\RQXQ GXUXPX YH

RUJDQ IRQNVL\RQODUÕQGDNL NÕVÕU G|QJ�\� EHOLUOHU� *�Q�P�]GH VLWRNLQOHULQ WDPDPÕ D\UÕúWÕUÕODPDPÕúWÕU� DQFDN

TNF α¶QÕQ VHSVLV VHQGURPX SDWRIL]\RORMLVLQGH HQ SRWHQW PHGLDW|U ROGX÷X DoÕNWÕU� $\UÕFD GL÷HU SHNoRN

LQIODPDWXDU PHGLDW|U�Q GH VHSVLVWH URO DOGÕ÷Õ WHVSLW HGLOPLúWLU� 0XKWHPHOHQ \DNÕQ ELU JHOHFHNWH PROHN�OHU

EL\RORMLGHNL \HQL JHOLúPHOHU VRQXFXQGD VHSWLN V�UHFLQ SDWRJHQH]LQL GDKD L\L DQOD\DELOHFH÷L]� %X GD \HQL

WHGDYL \DNODúÕPODUÕ ROXúWXUPDPÕ]Õ VD÷OD\DFDNWÕU� >7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL �����������������@
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Sepsis and inflammatory mediators

Septicemia and septic shock are dramatic clinical syndromes which result from acute invasion of the
bloodstream by certain microorganisms or their toxic products. The clinical manifestations of septicemia
and septic shock are the result of an interplay between microbial products and host mediator systems. Sepsis
provokes a neuroendocrine and inflammatory response to promote survival. A variety of host mediators have
been implicated in the pathogenesis of septic shock including active metabolites of the complement, kinin,
and coagulation systems as well as factors released from stimulated cells, particularly, the cytokines. From
the standpoint of vascular perfusion and organ function a vicious circle is established that results in altered
blood flow in the microcirculation and progressive injury to the capillary endothelium and tissue. Now, all
of the cytokines are not identified thus far, TNFα  appears to be the most potent mediator the pathophsiology
of the sepsis syndrome. In addition, other many inflammatory mediators have been identified as inflammatoy
factors in sepsis. It is also likely that in the near future we will be able to take advantage of the recent
developments in molecular biology and a better understanding of the pathogenesis of the septic process.
[Journal of Turgut Özal Medical Center 1996;3(4):374-381]
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Mikroorganizmalar ve toksik metabolitlerinin
DNXW RODUDN NDQ GRODúÕPÕQD \D\ÕOÕPÕ LOH� GRNX
SHUI�]\RQXQXQ ER]XOPDVÕQÕQ GD HúOLN HWWL÷L� VLVWHPLN
LQIODPDWXDU FHYDEÕQ ROXúWXUGX÷X NOLQLN WDEOR\D�
sepsis, septik sendrom gibi isimler verilmektedir.
.OLQLV\HQOHU� \R÷XQ EDNÕP X]PDQODUÕ YH HQIHNVL\RQ
KDVWDOÕNODUÕ X]PDQODUÕ EDNWHUL\HPLGHQ VHSWLN úRND
NDGDU X]DQDQ EX JHQLú VDKDGD� KDQJL DúDPDGD� KDQJL
NOLQLN WDEORGD KDQJL LVPLQ NXOODQÕOPDVÕ JHUHNWL÷L
NRQXVXQGD \HWHULQFH KHPILNLU GH÷LOGLUOHU� $QFDN�
$PHULND *|÷�V +DVWDOÕNODUÕ <R÷XQ EDNÕP
X]PDQODUÕ WRSOXOX÷XQXQ ���� \ÕOÕQGD NDEXO HWWL÷L
WHUPLQRORML 7DEOR �¶GH VXQXOPXúWXU ����

Sepsis ve septik sendrom, mikrobiyolojik
YHULOHUOH GLUHNW LOLúNLOL ROPD\ÕS NOLQLN
WDQÕPODPDODUGÕU� $WHú� �ú�PH� WLWUHPH� WDNLSQH�
KLSRWHUPL YH\D PHQWDO GXUXP GH÷LúLNOL÷L LOH
VH\UHGHELOHQ ELU WDEORGXU� +HU LNL WDQÕPGD PXWODN
EDNWHUL\HPL YDUOÕ÷ÕQÕQ J|VWHULOPHVLQL YH\D NDQ
N�OW�U� SR]LWLIOL÷LQL JHUHNWLUPHPHNWHGLU� +DWWD
VHSWLN VHQGURPOX KDVWDODUGD HQ JHQLú SURVSHNWLI
oDOÕúPD\Õ \DSDQ %RQH YH DUN� EDNWHUL\HPL YDUOÕ÷ÕQÕQ
NOLQLN VHQGURP �]HULQGH HWNLVL] ROGX÷XQX
EXOPXúODUGÕU� EXQD NDUúÕQ úRN V�UHVLQLQ� X]DPÕú
KLSRWDQVL\RQXQ VRQXoODUD GLUHNW HWNL HWWL÷LQL
J|VWHUPLúWLU ������ 6HSVLV WDEORVXQD KLSRWDQVL\RQ YH
yetersiz doku perfüzyonunun eklenmesine septik
úRN DGÕ YHULOLU� GRODúÕP \HWPH]OL÷L� D]DOPÕú VLVWHPLN
GDPDU GLUHQFL� DUWPÕú P\RNDUG NRQWUDNVL\RQX� VÕYÕ
ELULNPHVL YH PLNURVLUN�ODV\RQ ER]XNOX÷X LOH
NDUDNWHUL]HGLU� 6RQXoWD LVH \D\JÕQ K�FUH YH GRNX
KDVDUÕ LOH RUJDQ \HWPH]OLNOHUL JHOLúLU�

Etyoloji : Septisemi, her gruptaki

PLNURRUJDQL]PDODUÕQ úLGGHWOL VLVWHPLN
HQIHNVL\RQODUÕ LOH ELUOLNWH J|U�OHELOLU� $QFDN EDUL]
VHSWLN úRN WDEORVXQD YDNDODUÕQ ������¶LQGH JUDP
QHJDWLI EDNWHULOHULQ QHGHQ ROGX÷X WHVELW HGLOPLúWLU�
Stafilokoklar, pnömokoklar ve streptokoklar gibi
JUDP SR]LWLI EDNWHULOHU LVH YDNDODUÕQ ������¶ÕQGD
J|U�O�U ���� )ÕUVDWoÕ PDQWDUODU VHSWLN úRN YDNDODUÕQÕQ
%2-3’ünde etken patojendir. Mikobakteriler,
YLU�VOHU �GHQJXH�KHPRUDMLN DWHúL YH KHUSHV YLU�V��
YH IDOVLSDUXP PDODU\D JLEL SURWR]RDODUÕQ
ROXúWXUGX÷X VHSWLN úRN ROJXODUÕ GD� OLWHUDW�UGH
QDGLUHQ ELOGLULOPLúWLU� .DQ N�OW�UOHULQGH WHVELW
HGLOHQ� HQ VÕN VHSWLN úRND QHGHQ RODQ JUDP QHJDWLI
bakteriler ise: E. coli, Klebsiella-Enterobacter,
Proteus, Pseudomonas ve Serratia¶GÕU ���� *UDP
QHJDWLI EDNWHUL\HPLOHULQ ���¶Õ úRN NRPSOLNDV\RQX
ROXúWXUXUNHQ� DNXW JUDP SR]LWLI EDNWHUL\HPLOHULQ
�����¶LQGH úRN WDEORVX JHOLúPH ULVNL YDUGÕU� *UDP
SR]LWLIOHUGHQ HQ VÕN SQ|PRNRNODU YH VWDILORNRNODU
N�OW�UOHUGH �UHWLOPLúWLU� %D]DQ SDQNUHDWLW YH \DQÕN
JLEL HQIHNVL\RQ GÕúÕQGDNL NOLQLN WDEORODU GD� D÷ÕU
\ÕNÕPOD VH\UHGLS� DNXW ELU HQIHNVL\RQX� GROD\ÕVÕ\OD
sepsisi taklit edebilirler.

Epidemiyoloji: ����¶OL \ÕOODUÕQ EDúÕQGD $PHULND
%LUOHúLN 'HYOHWOHULQGH� +DVWDOÕN .RQWURO YH gQOHPH
0HUNH]L� W�P VD÷OÕN NXUXOXúODUÕQÕQ ND\ÕWODUÕQÕQ
LQFHOHQPHVL LOH \ÕOOÕN �������������� EDNWHUL\HPL
YDNDVÕ WHVELW HWPLúWLU� 7RWDO SRSXODV\RQD
X\DUODQGÕ÷ÕQGD \ÕOOÕN ���������� EDNWHUL\HPL RUDQÕ
RUWD\D oÕNPDNWDGÕU ���� <ÕOODU LoHULVLQGH EX RUDQ
GUDPDWLN RODUDN DUWPÕú YH ���� \ÕOÕQGD� \ÕOOÕN
������� YDND� WRWDO SRSXODV\RQ RUDQÕ �����������
RODUDN ELOGLULOPLúWLU� %X DUWÕúWDNL QHGHQOHU�
onkolojide uygulanan kemoterapiler, organ

Tablo 1.6HSVLV� VHSVLV VHQGURPX� EDNWHULHPL YH EHQ]HUL NOLQLN GXUXPODUÕQ WDQÕPÕ

Enfeksiyon 1RUPDOGH VWHULO ROPDVÕ JHUHNHQ ELU E|OJHGH PLNURRUJDQL]PDQÕQ EXOXQPDVÕ KDOLGLU� øQIODPDWXDU ELU NRQDNoÕ

FHYDEÕQÕQ HúOLN HWPHVL JHUHNPL\HELOLU�

Bakteriemi .�OW�UOH WH\LW HGLOPLú NDQGD EDNWHUL YDUOÕ÷ÕGÕU�

Septisemi %DNWHULHPL LOH D\QÕ DQODPGDGÕU� DQFDN GDKD úLGGHWOL ELU WDEOR\X LIDGH HGHU�

Sepsis (QIHNVL\RQD NDUúÕ JHOLúPLú VLVWHPLN FHYDEÕQ EXOJXODUÕQÕ LoHUHQ NOLQLN WDEORGXU� ùX EXOJXODUGDQ LNL YH\D

GDKD ID]ODVÕQÕQ ROPDVÕGÕU� �� $WHú ! ��&o  veya < 36C0� �� 1DEÕ] ! ���GN� �� 6ROXQXQ VD\ÕVÕ ! �� �GN

veya PaCO2 < 32 mm Hg (4.3 kPa). 4) Beyaz küre > 12000 hücre/mm3 veya %10 üzerinde bant formunun
EXOXQPDVÕ

Sepsis sendromu 6HSVLV WDEORVXQD� KLSRNVHPL� \�NVHOPLú ODNWDW G�]H\L� ROLJ�UL YH\D ELOLQo ER]XNOX÷X JLEL RUJDQ SHUI�]\RQ

ER]XNOX÷X EXOJXODUÕQGDQ HQ D] ELULQLQ HNOHQPHVL KDOLGLU�

$÷ÕU VHSVLV 6HSVLVLQ RUJDQ KDVDUÕ SHUI�]\RQ ER]XNOX÷X YH\D KLSRWDQVL\RQ LOH ELUOLNWH ROPDVÕ KDOLGLU�

6HSWLN úRN <HWHUOL VÕYÕ WHGDYLVLQH UD÷PHQ KLSRWDQVL\RQXQ GHYDP HWWL÷L \D\JÕQ SHUI�]\RQ ER]XNOX÷XQXQ EXOXQGX÷X

WDEORGXU� 2OLJ�UL� ODNWLN DVLGR]� ELOLQo ER]XNOX÷X YDUGÕU� øQRWURSLN DMDQODU YH YD]RSUHV�U DMDQODUOD

hipotansiyon düzeltilebilir.
øQDWoÕ VHSWLN úRN øODo YH VÕYÕ WHGDYLVLQH FHYDS YHUPH\HQ YH ELU VDDWWHQ GDKD X]XQ V�UHQ VHSWLN úRN WDEORVXGXU�

Sistemik
inflamatuar cevap
sendromu

(QIHNVL\RQ� VHSVLV YH\D \DQÕN YH SDQNUHDWLW JLEL HQIHNVL\RQ GÕúÕ QHGHQOHUOH ROXúDQ ]HGHOHQPHOHUH NDUúÕ

JHOLúPLú GH÷LúLN NOLQLN FHYDSODUÕQ WRSODPÕGÕU�
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QDNLOOHULQGH YH LQIODPDWXDU KDVWDOÕNODUGD
NRUWLNRVWHURLWOHULQ� LPP�QRV�SUHVLI LODoODUÕQ
NXOODQÕPÕQÕQ DUWPDVÕ� LQYD]LY JLULúLPOHULQ |]HOOLNOH
VDQWUDO YHQ|] NDWDWHUOHULQ VÕN X\JXODQPDVÕ�
LQVDQODUÕQ X]XQ V�UH \DúDPDODUÕ YH LPP�QRV�SUHVLI
KDVWD SRSXODV\RQXQGDNL DUWÕú J|VWHULOHELOLU� 6HSVLVOL
ROJXODUÕQ ���¶� KDVWDQHGH JHOLúLUNHQ ���¶� WRSOXP
N|NHQOL ROPDNWDGÕU� ����¶OHUGH JUDP SR]LWLI
EDNWHULOHU VHSWLN úRNOX KDVWDODUÕQ ���¶XQX
ROXúWXUXUNHQ J�Q�P�]GH EX RUDQ ��� RODUDN
bildirilmektedir.

*UDP QHJDWLI EDNWHUL\HPLOL KDVWDODUÕQ
KDVWDQHGHNL PRUWDOLWHOHULQLQ RUDQÕ \DNODúÕN ���¶GXU
(6). Mortaliteyi belirleyen en önemli faktör altta
\DWDQ KDVWDOÕ÷ÕQ úLGGHWLGLU ���� 7HUPLQDO G|QHPGHNL
PDOLJQHQVLOHUGH ���� LON G|UW \ÕO LoLQGH |O�P�
EHNOHQHQ KDVWDODUGD ���� IDWDO ELU KDVWDOÕ÷Õ
ROPD\DQODUGD LVH ��� PRUWDOLWH WHVELW HGLOPLúWLU ����
6HSWLN úRN JHOLúHQ KDVWDODUGD PRUWDOLWH \DNODúÕN ���
NDEXO HGLOLU ���� 0RUWDOLWH\L DUWÕUDQ QHGHQOHU� úRN�
ODNWLN DVLGR]� \D\JÕQ GDPDU LoL SÕKWÕODúPD �',&��
HULúNLQ VROXQXP \HWPH]OL÷L VHQGURPX �$5'6��
\D\JÕQ RUJDQ \HWPH]OLNOHUL JLEL NRPSOLNDV\RQODUÕQ
JHOLúLPLGLU� $]RWHPL� ELUGHQ ID]OD
PLNURRUJDQPL]PDQÕQ HúOLN HWWL÷L HQIHNVL\RQ�
antibiyotik tedavisindeki yetersizlik de mortaliteyi
DUWWÕUÕU� øON �� VDDWOLN YH GDKD VRQUDNL J�QOHUGH
JHOLúHQ PRUWDOLWH RUDQODUÕ IDUNOÕOÕNODU DU]HGHELOLU�
Sepsis ve septik sendromlu hastalarda mortaliteyi
genel olarak %20-30 kabul edebiliriz.

Klinik bulgular:  Septik sendrom hemen bütün
RUJDQODUÕ HWNLOH\HELOGL÷L LoLQ oRN oHúLWOL EXOJXODU
YHUHELOLU� $WHú� WDúLNDUGL� GH÷LúHQ PHQWDO GXUXP�
VL\DQR]� SHWHúL� SXUSXUD� NDVODUGD KDVVDVL\HW�
WDNLSQH� �ú�PH� WLWUHPH YH KLSRWHUPL IL]LN
LQFHOHPHGH VDSWD\DELOHFH÷LPL] EXOJXODUGDQGÕU�
Lökositoz (özellikle sola kayma), lökopeni,
trombositopeni, hipoglisemi, anormal renal ve
NDUDFL÷HU IRQNVL\RQ WHVWOHUL� UHVSLUDWXDU DONDOR]�
hipoksemi ve metabolik asidoz laboratuvar
LQFHOHPHVLQGH J|U�OHELOLU� .OLQLN EXOJXODUÕQ oR÷X
NDUDFL÷HU� DNFL÷HU� E|EUHN� NDOS YH EH\LQ JLEL
RUJDQODUGD \HWHUVL] SHUI�]\RQXQ \DUDWWÕ÷Õ
ER]XNOXNODUGDQ ND\QDNODQPDNWDGÕU� .UDJHU YH DUN�
��� YDNDOÕN JUDP QHJDWLI EDNWHUL\HPLOL oDOÕúPD
JXUXEXQGD ��� DWHú WHVELW HGHUNHQ� ��� KLSRWHUPL
WHVELW HWPLúOHUGLU ����� %DúND ELU oDOÕúPDGD
KLSRWHUPLQLQ PRUWDOLWH\L DUWWÕUÕFÕ IDNW|U ROGX÷X
EXOXQPXúWXU �����

6HSVLVWHNL NDUGLR�YDVN�OHU VLVWHP ER]XNOXNODUÕ�
K�FUHVHO KDVDU YH ER]XOPXú PHWDEROL]PD
VRQXFXGXU� ho HYUHGH GH÷HUOHQGLULOHELOLU� SUHúRN�
KLSHUGLQDPLN úRN YH LQDWoÕ úRN� .DOS KÕ]ÕQGD DUWÕú�
KLSRWDQVL\RQ� NDOS LQGHNVLQGH DUWÕú� D]DOPÕú
HMHNVL\RQ IUDNVL\RQX� NDOS NDVÕOPDVÕQGD D]DOPD�
VLVWHPLN GDPDU GLUHQFLQGH YH NDOS DWÕP
YRO�P�QGHNL GH÷LúLNOHU ELU NRQMHVLI \HWPH]OL÷L YH
|O�PF�O NDOS IRQNVL\RQ ER]XNOX÷XQX ROXúWXUDELOLU�
3XOPRQHU NRPSOLNDV\RQODUÕQ HQ FLGGL WDEORVX
$5'6 ROXS� úRNWDNL KDVWDODUÕQ �����¶ÕQGD
JHOLúHELOLU� +HPDWRORMLN ER]XNOXNODUGDQ
koagülasyon defektleri mortaliteyi direkt etkiler.
Özellikle DIC kötü prognostik bulgudur. Renal
hipoperfüzyonla beraber oligüri, anüri, azotemi,
SURWHLQ�UL� PHWDEROLN DVLGR] JHOLúHELOLU� .DUDFL÷HUGH
IRNDO QHNUR] YH\D VDIUD VWD]ÕQD ED÷OÕ RODUDN VDUÕOÕN�
SHSWLN �OVHU� JDVWURLQWHVWLQDO VLVWHP NDQDPDODUÕ�
LQWHVWLQDO KHPRUDMLN QHNUR] NRPSOLNDV\RQODUÕ
ROXúDELOLU� 2ULDQWDV\RQ ER]XNOX÷X� NRQI�]\RQ�
laterji, ajitasyon ve komaya varan bilinç
GH÷LúLNOLNOHUL� LOHUL DúDPDODUGD SROLQ|URSDWLOHU
Q|URORMLN EXOJX RODUDN NDUúÕPÕ]D oÕNDELOLU� *URZWK
hormon ve prolaktin, proinflamatuar  ve immün
VLVWHP X\DUÕFÕVÕGÕU� +DILI HQIHNVL\RQODUGD YH VHSVLV
EDúODQJÕFÕQGD NÕVD V�UHOL VHUXP \�NVHNOL÷L ROXU YH
DUGÕQGDQ G�]H\L G�úHU� *OXNRNRUWLNRLGOHU YH
katekolaminlerin düzeyi artar. Metabolik
GH÷LúLNOLNOHUGHQ KLSHUJOLVHPL ��� YDNDGD EXOXQXU
YH N|W� SURJQRVWLN IDNW|U RODELOHFH÷L WDKPLQ
HGLOPHNWHGLU� %R]XOPXú SLUXYDW PHWDEROL]PDVÕQÕQ
VRQXFX RODQ ODNWLN DVLGR]� VÕN UDVODQDQ
NRPSOLNDV\RQODUGDQGÕU� <D\JÕQ RUJDQ \HWPH]OL÷L
VHSVLV VHQGURPXQXQ HQ VRQ DúDPDGDNL NOLQLN
görünümüdür (3,9,11).

Patogenez: 6HSVLV SDWRORMLVLQL DoÕNODPD\D
\|QHOLN� oRN VD\ÕGD LQVDQ YH KD\YDQ �]HULQGH
\DSÕODQ GHQH\VHO oDOÕúPDODU� KHQ�] EX LQIODPDWXDU
ROD\Õ \HWHULQFH D\GÕQODWDPDPÕúWÕU� 6RQ \ÕOODUGDNL
|QHPOL oDOÕúPDODUÕQ KHPHQ KHSVLQGH J|VWHULOHQ�
VHSVLVLQ LOWLKDEL V�UHFL LoHULVLQGH oRN VD\ÕGD HQGRMHQ
PHGLDW|UOHULQ YH PDGGHOHULQ J|UHY DOGÕ÷Õ JHUoH÷LGLU�
*HOHFHNWHNL WHGDYL \DNODúÕPODUÕQÕ EX PHGLDW|UOHULQ
inhibisyonu konusundaki hipotezler
ROXúWXUPDNWDGÕU� 6HSVLVH QHGHQ RODQ HN]RMHQ
DMDQODUD NDUúÕ� Y�FXGXQ VDYXQPD VLVWHPLQLQ
ROXúWXUGX÷X PHGLDW|UOHU� KDVWDOÕ÷ÕQ GDKD VRQUDNL
seyrinin belirlenmesinde esas faktörlerdir. Hatta bu
HWNLVLQGHQ GROD\Õ HQGRMHQ WRNVLQOHU GHQLOPHNWHGLU�
Endojen toksinlerin (mediatörlerin) tüm sistem
üzerinde hemodinamiyi bozucu etkisi ve vasküler
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SHUPHDELOLWHGH DUWÕú LOH \D\JÕQ RUJDQ \HWPH]OL÷L YH
|O�P JHOLúPHNWHGLU� %X ROD\ODU ùHNLO �¶GH
|]HWOHQPLúWLU ����

Ekzotoksinler, endotoksinler ve
PLNURRUJDQL]PDODUÕQ \DSÕVDO NRPSRQHQWOHUL� Y�FXWWD
hücresel ve humoral savunma sistemlerini tetikler.
øQVDQ YH KD\YDQODU �]HULQGH \DSÕODQ oDOÕúPDODUGD HQ
VÕN NXOODQÕODQ DMDQ� JUDP QHJDWLI EDNWHULOHULQ
OLSRSROLVDNNDULW �/36� \DSÕVÕGÕU� /36¶QLQ WHWLNOHGL÷L
NRPSOHPDQ� SÕKWÕODúPD� ILEULQROLWLN YH NLQLQ
\ROODUÕQÕ LoHUHQ KXPRUDO HQ]LPDWLN PHNDQL]PD�
\R÷XQ DUDúWÕUPDODUOD DoÕN RODUDN RUWD\D NRQXOPXúWXU
����� *UDP QHJDWLI VHSVLVOHUGH NRQDNoÕQÕQ
LQIODPDWXDU PHGLDW|UOHULQLQ� /36¶QLQ WHWLNOHGL÷L
KXPRUDO HQ]LPDWLN PHNDQL]PDODUÕQ VHSVLVWHNL NOLQLN
EXOJXODUÕ EHOLUOHPHGHNL UROOHUL ùHNLO �¶GH
J|VWHULOPLúWLU ����

/36 GHQH\VHO DPDoOD KD\YDQODUD X\JXODQGÕ÷ÕQGD
úRN EHQ]HUL ELU GXUXP RUWD\D oÕNDUÕU� \D\JÕQ RUJDQ
\HWPH]OL÷L� KLSRWDQVL\RQ YH |O�P JHOLúLU� <LQH

J|Q�OO�OHU �]HULQGH \DSÕODQ LQVDQ oDOÕúPDODUÕQGD
N�o�N GR]ODUGD HQGRWRNVLQ LY YHULOGL÷LQGH� oHúLWOL
PHGLDW|UOHULQ VDOÕQÕPÕQÕQ DUWWÕ÷Õ J|U�OP�úW�U�
%XQODU� LQWHUO|NLQOHU� DUDúLGRQLN DVLW PHWDEROLWOHUL�
vazoaktif aminler, polimorfonükleer lökositler
(PMNL), makrofajlar, TNFα, trombosit aktive edici
IDNW|U �3$)�� NLQLQOHU� P\RNDUG EDVNÕOD\ÕFÕ IDNW|U
(MDF), komplemanlar, endorfinler, histamin,
elastaz, lizozomal enzimler ve toksik oksijen
metabolitleridir. Bu mediatörlerin sepsis sürecinde
izlenen tipik hemodinamik ve metabolik
GH÷LúLNOLNOHUL \DUDWWÕ÷Õ J|]OHQPLúWLU� dDOÕúPDODUGD
VHSVLV YH VHSWLN úRNWD URO DOGÕ÷Õ WHVSLW HGLOHQ HQGRMHQ
PHGLDW|UOHU 7DEOR �¶GH VXQXOPXúWXU� %X
PHGLDW|UOHULQ ELUELUOHUL LOH LOLúNLOHUL� LQIODPDV\RQ
|QFHVLQGH YH LQIODPDV\RQ VÕUDVÕQGDNL IRQNVL\RQODUÕ
ùHNLO �¶GH DQODWÕOPDNWDGÕU �����

Sitokinler: øPP�QRORMLN YH LQIODPDWXDU
WUDYPD\D NDUúÕ GRNX FHYDEÕQGD RUWD\D oÕNDQ
VLWRNLQOHU� KRUPRQ EHQ]HUL SROLSHSWLW \DSÕOÕ

(1)(.6ø<21 25*$1ø=0$ EKSOJEN ENDOJEN
.$<1$ö, 72.6ø1/(5 MEDYATÖRLER
Pnömoni Organizmalar Sitokinler
Peritonit <DSÕVDO HOHPHQWOHU PAF
Sellülit Ekzotoksin AAM*
Abse Endotoksin Humoral defans sist.
'L÷HU HQIHNVL\RQ ND\QDNODUÕ Kompleman sist.

Kininler
Koagülasyon sist.

MDS**
Endorfinler
Histamin

0ø<2.$5'

   Depresyon
   Dilatasyon

$]DOPÕú GDPDU GLUHQFL    DAMAR
Vazodilatasyon
Vazokonstriksiyon

Hipotansiyon .DQ DNÕP ER]XNOX÷X

(QGRWHO KDVDUÕ

$]DOPÕú NDOS GHELVL

ÖLÜM .DOS GDPDU \HWPH]OL÷L

<D\JÕQ RUJDQ \HWPH]OL÷L

<D\JÕQ RUJDQ \HWPH]OL÷L

ø\LOHúPH

* $UDúLGRQLN DVLW PHWDEROLWOHUL

** Miyokard deprese edici faktör

ùHNLO �� 6HSVLV V�UHFLQGHNL SDWRJHQH] EDVDPDNODUÕ
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PDGGHOHUGLU� +�FUHOHU DUDVÕQGD KDEHUFL RODUDN

bilinen sitokinler, otokrin ve parakrin etkilidirler,
ELUELUOHULQLQ YH NHQGLOHULQLQ VHQWH]LQL YH VDOÕQÕPÕQÕ

DUWÕUDELOLUOHU YH\D D]DOWDELOLUOHU� øQIODPDV\RQGD

görev alan, T ve B lenfositler, nötrofiller, endotel
hücreleri, fibroblastlar, kerotinositler, dendritik
hücreler, astrositler, gliallar, düz kas hücreleri,
PDNURIDMODU� PRQRVLWOHU� SODWHOHWOHU YH GL÷HU ED]Õ

\DSÕVDO K�FUHOHUGH VHQWH] HGLOHUHN VDOÕQÕUODU� ùX DQD

NDGDU VHSVLVWH URO R\QDGÕ÷Õ WHVSLW HGLOHQ VLWRNLQOHU�

TNFα, interlökinler, granülosit-makrofaj koloni
stimüle edici faktör (GM-CSF) ve interferon-
JDPD¶GÕU�

TNFα: Sepsis patofizyolojisinde tespit edilen en

potent mediatördür. Gönüllülerde ve hayvanlarda
HQGRWRNVLQ X\JXODQÕPÕ VRQUDVÕQGD 71)α düzeyinde
EDUL] DUWÕú YH VHSVLV WDEORVX VHPSWRPODUÕQÕQ

ROXúWX÷X J|U�OP�úW�U ����� 71)α¶QÕQ SOD]PD

G�]H\LQLQ \�NVHN ROPDVÕ� PHQLQJRNRNVHPLOHUGH YH

JUDP QHJDWLI EDNWHUL\HPLOHUH LNLQFLO JHOLúHQ úRNODUGD

PRUWDOLWH YH PRUELGLWH\L DUWWÕUÕFÕ HWNLVL EXOXQPXúWXU�

Purifiye rekombinant TNFα insan ve hayvana
X\JXODQGÕ÷Õ ]DPDQ JUDP QHJDWLI VHSVLV YH úRNXQ

NOLQLN� ODERUDWXYDU YH KLVWRSDWRORMLN EXOJXODUÕQÕ

WDNOLW HWWL÷L VDSWDQPÕúWÕU ����� 71)α¶\D NDUúÕ

JHOLúWLULOHQ DQWLNRUODU HQGRWRNVLQ DOÕQPDGDQ |QFH

X\JXODQGÕ÷Õ ]DPDQ \DúDP V�UHVLQLQ DQODPOÕ RODUDN

DUWWÕ÷Õ KD\YDQ GHQH\OHUL LOH J|VWHULOPLúWLU �����

Bugün TNFα HSLWRSODUÕQD NDUúÕ VSHVLILN PRQRNORQDO

DQWLNRUODUÕQ X\JXODQPDVÕ oDOÕúPDODUÕ

sürdürülmektedir. TNFα kan hücreleri ve damar
HSLWHO \DSÕODUÕ �]HULQGH GLUHNW HWNLOLGLU�

Endotoksin

Mononükler hücreler Faktör XII aktivasyonu
TNF-α, IL-1

3ÕKWÕODúPD     Plazminojen Kininojen
'L÷HU Endotelyal PHNDQL]PDVÕ

sitokinler hücreler     Plazmin Kinin

Kompleman     Fibrinolitik
PHNDQL]PDVÕ sistem

$WHú +LSRWDQVL\RQ 'DPDU JHoLUJHQOL÷L ',&

DUWÕúÕ

ùHNLO �� (QGRWRNVLQH NRQDNoÕ LQIODPDWXDU PHGLDW|UOHULQ FHYDEÕ

Tablo 2. Sepsiste rol alan inflamatuar mediatörler ve
hücreler

• PMNL
• 'RNX PDNURIDMODUÕ YH PRQRVLWOHU

• Plateletler
• Sitokinler (IL 1-10, IL-12, TNFα, GM-CSF, Interferon γ)
• Platelet aktive edici faktör (PAF)
• $UDúLGRQLN DVLW PHWDEROLWOHUL �SURVWRJODQGLQOHU�

lökotrienler, tromboksan A2)
• Kompleman sistemi
• dHúLWOL NLQLQOHU �%UDGLNLQLQ�

• Myokard deprese edici faktör
• Endorfinler
• Histamin
• Elastaz ve lizozimal enzimler
• Toksik oksijen metabolitleri
• Endotelyal faktörler (Endotelin-1, EDRF)
• Hageman faktör (XII)
• Nitrik oksit

ùHNLO �� /36 YH\D DQWLMHQ LOH NRQDNoÕ VDYXQPD VLVWHPL DUDVÕQGDNL

LOLúNL
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3URVWRJODQGLQ VDOÕQÕPÕQÕ EDúODWÕU� LNLQFLO PHVDMODUÕ

aktive eder. TNFα monosit ve makrofajlardan, ilk
VDOÕQDQ VLWRNLQGLU� øQWHUIHURQ�JDPD YH ,/���

WDUDIÕQGDQ DNWLYH HGLOLU� %XQODUÕ ,/��� �� � VDOÕQÕPÕ

L]OHU� VRQUD GL÷HU PHGLDW|UOHU H\OHPH NDWÕOÕU� (Q

önemli proinflamatuar sitokin olan TNFα¶QÕQ
VLVWHPLN HWNLOHUL úX úHNLOGH |]HWOHQHELOLU�

øQIODPDV\RQ HWNLOHUL� DWHú� O|NRVLW DNWLYDV\RQX�

.DUGLRYDVN�OHU HWNLOHUL� WDúLNDUGL� KLSRWDQVL\RQ�

P\RNDUG GHSUHV\RQX� NDSLOOHU VÕ]ÕQWÕ� YDVN�OHU

HQGRWHO KDVDUÕ�

6DQWUDO VLQLU VLVWHPL EXOJXODUÕ� DQRUHNVL� DWHú�

EDúD÷UÕVÕ�

Metabolik hormonal etkiler: asidoz, kemik
UH]RUEVL\RQX� NDúHNVL\H \RO DoDELOHFHN

PHWDEROL]PD� KLSRIL] YH VWUHV KRUPRQODUÕQÕQ

VDOÕQÕPÕQGD DUWÕú�

Hematolojik etkiler: eritropoez ve myelopoezin
inhibisyonu, lökopeni, DIC.

Böbrek etkileri: oligürik renal yetmezlik, renal
kortikal nekroz.

TNFαµQÕQ HQ EDUL] HWNLOHUL� GL÷HU VLWRNLQOHULQ

VDOÕQÕPÕQÕ X\DUPDVÕ� DWHú� EDNWHUL �U�QOHUL YH\D

EDNWHUL LOH ELUDUDGD ROGX÷X ]DPDQ GRNXQXQ

KHPRUDMLN QHNUR]XQX YH SURWHLQ \ÕNÕPÕQÕ

VD÷ODPDVÕGÕU� øQWHUO|NLQ � LOH 71)α WHN EDúODUÕQD

NRQDNoÕ LoLQ |OG�U�F� GH÷LONHQ ELUOLNWH ROGXNODUÕ

]DPDQ FDQOÕ\Õ KÕ]OD |O�PH J|W�UHELOGLNOHUL KD\YDQ

GHQH\OHUL LOH J|VWHULOPLúWLU� øQWHUIHURQ JDPD YH

TNFα ELUOLNWH NXOODQGÕ÷ÕQGD GD |O�P RUDQÕ

DUWPDNWDGÕU� <D\JÕQ RUJDQ \HWPH]OL÷L JHOLúWLNWHQ

sonraki onikinci saatte TNFα düzeyi hala dirençli
RODUDN \�NVHN VH\UHGL\RUVD� |O�P RUDQÕ EX

hastalarda daha yüksektir. TNFα¶QÕQ VHUXP G�]H\L

VHSVLV GÕúÕQGD URPDWRLG DUWLULW� $,'6� OHSUD JLEL

LQIODPDWXDU KDVWDOÕNODUGD GD DUWDU ����������

øQWHUO|NLQOHU� /HQIRVLW VD\Õ YH IRQNVL\RQODUÕQÕQ

düzenlenmesinde, inflamatuar mediatörlerin
aktivasyonunda rol alan en önemli mediatörlerdir.
IL 1-10 ve IL-12 bu güne kadar sepsis sendromunda
URO DOGÕ÷Õ WHVELW HGLOHQ LQWHUO|NLQOHUGLU�

øQIODPDV\RQXQ EDúODPDVÕ� JHOLúLPL YH

VRQODQPDVÕQGD IDUNOÕ J|UHYOHU DOÕUODU� 6HSWLN úRNWD

NOLQLN WDEORQXQ ROXúPDVÕQGDNL UROOHUL� +LSRWDQVL\RQ

,/ ��� LOH ROXúXU� $WHú ROXúXPXQGD ,/��� �� �

HWNLQGLU� øQYLYR oDOÕúPDODUGD O|NRVLWR] JHOLúLPLQGH

,/ ��� HWNLQ EXOXQPXúWXU� øQYLWUR oDOÕúPDODUGD ,/���

� GLUHN VLWRWRNVLN � ,/��� � K�FUH DUDFÕOÕ÷Õ LOH

sitotoksik etkilidir. IL-4, 8’in ise proteaz aktivitesi
YH RNVLMHQ UDGLNDOOHULQL DUWWÕUÕFÕ HWNLOHUL

olabilmektedir. Kemotaktik etkiyi IL-4, 8 yapar.
$GH]\RQ ,/��� � LOH ROXúWXUXOXU �����

IL-1, kendi gurubu içerisinde üzerinde en fazla
oDOÕúÕODQ YH LON EXOXQDQ PHGLDW|UG�U� <XNDUÕGD

EDKVHGLOHQ HWNLOHULQLQ \DQÕVÕUD 3$) VDOÕQÕPÕQD

neden olabilir ve doku plazminojen aktivitörünün
bir inhibitörüdür. Geç etkisi ise platelet
DJUHJDV\RQXQX YH NRDJ�ODV\RQX DUWWÕUPDNWÕU� ,/��

NRQDNoÕQÕQ LPP�Q FHYDEÕQGD 7 OHQIRVLWOHULQLQ

EDúODQJÕo DNWLYLWHVLQL� % OHQIRVLWOHULQ K�FUH

replikasyonunu, antikor üretimini ve PMNL
DNWLYDV\RQXQX VD÷ODU� ,/��� $,'6¶OL KDVWDODUGD�

GHQH\VHO úRN DNFL÷HUL ROXúWXUXODQ KD\YDQ

PRGHOOHULQGH� ,/�� GRNX G�]H\LQLQ DUWWÕ÷Õ WHVSLW

HGLOPLúWLU� ,/�� SXOPRQHU YDVN�OHU HQGRWHO

zedelenmesinde etkindir (2,18). IL-6 ve IL-8; Gram
QHJDWLI VHSVLVOHULQ JLGLúOHULQGH WDQÕVDO� SURJQRVWLN YH

WHGDYL HGLFL |QHPOHULQLQ RODFD÷Õ EXOXQPXúWXU� ,/���

hafif pirojenik etkili, TNFα üretiminin
düzenleyicisidir (17). IL-8, kemotaktik etkili ve
nötrofiller için aktive edici faktörlerdir (18). IL-10
makrofajlarda etkili olup, TNFα¶QÕQ VDOÕQÕPÕQÕ

düzenler (19).

PAF: Endotoksine cevap verebilen bir çok hücre
(monosit, makrofaj, platelet, nötrofiller ve endotel
K�FUHOHUL� PHPEUDQODUÕQGDQ VDOÕQDELOLU� 3ODWHOHW

agregasyonuna ve tromboza neden olur. Septit
úRNWDNL HQ |QHPOL SDWRMHQLN JHOLúPH RODQ YDVN�OHU

JHoLUJHQOL÷L DUWÕUÕU� .DOS �]HULQGH QHJDWLI LQRWURSLN

HWNLOL ROXS� KLSRWDQVL\RQ \DSDU� $UDúLGRQLN DVLW

metabolitlerinin, TNFα YH ,/��¶LQ �UHWLPLQL DUWÕUÕU�

$\QÕ ]DPDQGD 71)α YH ,/�� GH 3$) VDOÕQÕPÕQÕ

X\DUÕUODU� 71)α¶\D ED÷OÕ KLSRWDQVL\RQ YH EDUVDN

nekrozu PAF reseptör antagonistleri ile önlenebilir
(13,18,19).

$UDúLGRQLN DVLW PHWDEROLWOHUL� +�FUH ]DUÕQGD

yer alan fosfolipitlerden üretilirler. Siklooksijenaz
yolu ile prostoglandinlere (PG), lipoksijenaz yolu
ile lökotrienlere (LKT) sentez edilir.
Prostoglandinler ve lökotrienler, TNFα ve IL’lerin
VLVWHPLN HWNLOHULQLQ oR÷XQGD NXOODQÕODQ DUDFÕODUGÕU�

6LNORRNVLMHQD]ODUÕQ VSHVLILN LQKLELW|UOHUL� LQVDQODUGD

GHQH\VHO DPDoOÕ X\JXODQPÕú HQGRWRNVLQOHULQ HWNLVLQL

D]DOWPÕú� KDWWD \RN HWPLúWLU� /LSRNVLMHQD]

inhibitörleri de hayvanlarda benzer etki
\DSPÕúODUGÕU� 3*,2, sepsisteki hipotansiyonun
JHOLúLPLQH NDWNÕGD EXOXQDQ� SRWHQW ELU
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vazodilatatördür. PGE2, hipotalamusta etki ederek
DWHú ROXúWXUXU� /.7 %4� J�oOHQGLULOPLú NHPRWDNWLN

DMDQGÕU YH 301/ LoLQ DNWLYH HGLFLGLU� 'L÷HU

/.7¶OHU YDVN�OHU WRQ�V YH JHoLUJHQOL÷L DUWÕUÕUODU�

Trombaksan A2¶QLQ VHSVLVWH GDKD D] J|UHYL YDUGÕU�

3ODWHOHW DJUHJDV\RQXQD� HQGRWHO JHYúHWLFL IDNW|U�Q

VDOÕQÕPÕQD �('5)�1LWULN RNVLW�� YD]RNRQVWU�NVL\RQD

neden olur (13,18).

Myokard deprese edici faktör (MDF):
(QGRWRNVLQ YHULOHQ GHQH\ KD\YDQODUÕQGD VHUXPGD

WHVSLW HGLOGL÷LQGH N|W� SURJQR]X J|VWHULU� *HUL

G|QHELOLU YHQWULN�O GLODWDV\RQX YH P\RNDUG NDVÕOPD

gücünde azalma yapar. Myokard fonksiyonunun
ER]XOPDVÕQGD 71)α, IL-1, ve PAF ile sinerjistik
HWNLOHúLUOHU ����

øQWHUIHURQ�JDPD� TNFα¶QÕQ ,/��¶GHQ VRQUD HQ

\R÷XQ RODUDN ELUOLNWH DNWLYDV\RQ J|VWHUGL÷L

sitokindir. Gerçekte bir immünomodulatördür.
Malignitelerde ve enfeksiyon halinde aktivitesi
izlenir. Makrofaj aktive edicisidir. TNFα ve IL-1 ile
VLQHUMLVWLN HWNLOLGLU� $QWLPLNUREL\DO HWNLVL LoLQ� GR÷DO

|OG�U�F� K�FUHOHULQ IRQNVL\RQODUÕQÕ J�oOHQGLULU�

PRQRVLW�PDNURIDMODUÕ X\DUÕU� KLSRWDQVL\RQ YH K�FUH

DUDFÕOÕ VLWRWRNVLVLWH ROXúWXUXU �����

Nitrik oksit (NO): Daha önceleri endotel
JHYúHWLFL IDNW|U RODUDN ELOLQHQ QLWULN RNVLW PROHN�O��

sepsiste potent vazodilatatördür, hücre içi ve
K�FUHOHU DUDVÕ LOLúNLGH NXOODQÕODQ ELU PHGLDW|UG�U

(21). LPS veya TNFα YHULOHUHN ROXúWXUXODQ

KLSRWDQVL\RQXQ X]DPDVÕQGD HWNHQGLU� 1LWULN RNVLW

NDUDFL÷HU� HQGRWHO K�FUHOHUL YH PDNURIDMODUGD

VHQWH]OHQLU YH GRODúÕPD VDOÕQÕU� E�W�Q Y�FXWWD \D\JÕQ

RODUDN EXOXQXU� dHúLWOL KD\YDQ VLVWHPOHULQGH

PDNURIDMODUÕQ DQWLPLNURELN HWNLVLQGHQ VRUXPOXGXU�

DQFDN EX HWNL LQVDQODUGD J|VWHULOHPHPLúWLU �����

6�UHNOL ED]DO QLWULN RNVLW VDOÕQÕPÕ VHSVLV VHQGURPOX

hastalarda sistemik ve pulmoner vasküller tonüsün
düzenlenmesinde rol oynar (23).  NO ve NO
sentetaz inhibitörlerinin sepsisin geleneksel
WHGDYLVLQH NDWNÕVÕQÕ DUDúWÕUDQ oDOÕúPDODU V�UPHNWHGLU

(21).

*UDQ�ORVLW PDNURIDM NRORQL X\DUÕFÕ IDNW|U

(GM-CSF): 6HSWLN úRN WDEORVXQGD \HU DOÕU� $WHú�
O|NRVLWR]� GLUHNW VLWRWRNVLVLWH� K�FUH DUDFÕOÕ
VLWRWRNVLVLWH� NHPRWDNVLVWH GL÷HU VLWRNLQOHUOH
VLQHUMLVWLN HWNLOHúLU� +HPDWRSRHWLN K�FUHOHULQ
IDUNOÕODúPDVÕQÕ YH oR÷DOPDVÕQÕ G�]HQOHPHN�
sepsisteki esas etkisidir (7,9).

(QGRWRNVHPL YH EDNWHUL\HPL VLWRNLQ X\DUÕPÕ LOH
EDúODU� \DUDUOÕ ELU NRQDNoÕ VDYXQPDVÕ RODELOHFH÷L
JLEL� VHSWLN úRNWD J|U�OHQ VLWRNLQOHULQ DúÕUÕ DUWÕPÕ YH
X\DUÕOPDVÕ� NRQDNoÕQÕQ ROXúWXUGX÷X DúÕUÕ ELU
VDYXQPD FHYDEÕ |O�POH VRQXoODQDQ VHNHOOHUGHQ
GLUHNW VRUXPOX RODELOLU� %X VDYXQPD FHYDEÕ LVH
HQGRMHQ PHGLDW|UOHU DUDFÕOÕ÷Õ LOH ROPDNWDGÕU� %X
QHGHQOH PHGLDW|UOHUH HQGRMHQ WRNVLQOHU DGÕ GD
YHULOPHNWHGLU� 6HSWLN úRN SDWRJHQH]LQLQ
JHOLúLPLQGHQ VRUXPOX RODQ PDM|U PHGLDW|UOHU�
sitokinler, nitrik oksit ve prostaglandinlerdir.
h]HULQGH HQ ID]OD oDOÕúÕODQ YH LQIODPDWXYDU FHYDEÕQ
EDúODWÕOPDVÕQGD HQ E�\�N URO� R\QD\DQ VLWRNLQOHU
NXúNXVX] 71)α YH ,/��¶GLU� øQIODPDWXYDU FHYDEÕQ
G�]HQOHQPHVLQH \|QHOLN GHQH\VHO oDOÕúPDODU KDOHQ
IL-1 ve TNFα¶QÕQ LQKLELV\RQXQD \|QHOLN RODUDN
sürmektedir ve ciddi sekellerin önlenmesi
DPDoODQPDNWDGÕU� *�Q�P�]GH KD\YDQ GHQH\OHUL YH
LQVDQ oDOÕúPDODUÕ LOH EX NRQX D\UÕQWÕOÕ RODUDN
LUGHOHQPHNWHGLU� 0ROHN�OHU EL\RORMLGHNL EX DQODPOÕ
JHOLúPHOHU VHSVLV VHQGURPXQXQ HUNHQ WDQÕVÕQGD�
WHGDYL \DNODúÕPÕQGD� PRUWDOLWH YH PRUELGLWHQLQ
D]DOWÕOPDVÕQGD EL]OHUL D\GÕQODWDFDNWÕU�
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