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Erythrocyte superoxide dismutase activities in chronic leukemias

Superoxide dismutase (SOD) enzyme activities were measured in erythrocytes of untreated patients  with
chronic leukemia by using Podczasy-Wei’s INT reduction method. In both types of chronic leukemia, SOD
activities were higher than control with respect to averages but there was a meaningful elevation only in
CLL type (p<0.05). For these reasons, it can be thought that the gene expressions belonging to SOD  were
increased in leukemic bone marrow pluripotent stem cells as a part of defense mechanism against to
peroxidative damage. [Journal of Turgut Özal Medical Center 1997;4(1):33-36]
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&DQOÕ RUJDQL]PDODU �VW�QGH SRWDQVL\HO WRNVLN

etkisi bulunan, oksijen türevi serbest radikaller ve
bu radikallerin en önemlilerinden olan süperoksit
radikal anyonunun (O2

-) eksojen ve endojen olarak
ELUoRN EL\RORMLN UHDNVL\RQ HVQDVÕQGD �UHWLOGL÷L

VDSWDQPÕúWÕU ������ $] PLNWDUGD V�SHURNVLW UDGLNDOL�

KHPRJORELQLQ QRUPDO RWRRNVLGDV\RQX HVQDVÕQGD GD

�UHWLOLU YH IL]\RORMLN úDUWODUGD HULWURVLWOHUGH ERO

bulunan bir enzim olan  süperoksit dismutaz (SOD)
�(& ��������� WDUDIÕQGDQ HWNLVL] KDOH JHWLULOLU ����

6�SHURNVLW UDGLNDOL DúÕUÕ UHDNWLI ROXúX QHGHQL\OH

GLUHNW WRNVLN HWNLVL \DQÕQGD oHúLWOL RUJDQLN

ELOHúLNOHUOH HWNLOHúLPL VRQXFX KLGURMHQ SHURNVLW

(H2O2), singlet oksijen (1O2� YH DúÕUÕ UHDNWLI

hidroksil radikali (OH.) gibi toksik etkisi bulunan
GL÷HU RNVLMHQ W�UHYL RNVLGDQ DMDQODUD G|Q�úHUHN�

GROD\OÕ \ROGDQ GD WRNVLN HWNL J|VWHUHELOLU ������ (÷HU

eritrositler  büyük miktarda oksidan ajanlara maruz
NDOÕUVD \D GD HULWURVLWOHUGH EX DMDQODUD NDUúÕ PHYFXW

EXOXQDQ VDYXQPD PHNDQL]PDODUÕ \HWHUVL] NDOÕUVD�

eritrosit içi hemoglobinin oksidasyonu ile
PHWKHPRJORELQ �0HW+E� ROXúXU \D GD HULWURVLW

PHPEUDQÕ JLEL K�FUHQLQ GL÷HU \DSÕODUÕ LOH RNVLGDQ

HWNLOHúLP VRQXFX KD\DWÕ WHKGLW HGHQ oHúLWOL

irreversible hasarlar meydana gelir (6).
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Süperoksit radikal anyonunun moleküler
oksijene ve daha az toksik olan hidrojen perokside
dismutasyonunu katalizleyen  SOD enzimi oksijeni
PHWDEROL]H HGHQ K�FUHOHUGH JHQLú RUDQGD GD÷ÕOÕU YH
FDQOÕ K�FUHOHUL EX UDGLNDOLQ WRNVLN HWNLOHULQGHQ
korur (7). Ökaryotik hücrelerde 2 tip SOD bulunur.
%XQODUGDQ ELUL EDNÕU YH oLQNR LoHUHQ� V\DQLGH
dirençli olan ve hücre sitozolünde bulunan CuZn-
62'� GL÷HUL LVH PDQJDQ LoHUHQ� V\DQLGH GX\DUOÕ RODQ
ve hücre mitokondrisinde bulunan Mn-SOD’dur (8-
11). Eritrositler sadece, 21’nci kromozomda
EXOXQDQ ELU JHQ WDUDIÕQGDQ NRGODQDQ &X=Q�62'
enzimini içerir (12,13).

øQVDQODUGD� oHúLWOL PDOLJQ W�P|U K�FUHOHULQGH�
WRWDO 62' YH 0Q�62' DNWLYLWHVLQLQ D]DOGÕ÷Õ� EXQD
NDUúÕQ LQVDQ O|VHPL K�FUHOHULQGH 0Q�62'
DNWLYLWHVLQLQ QRUPDOGHQ G�ú�N ROGX÷X KDOGH� WRWDO
62' DNWLYLWHVLQLQ \�NVHOGL÷L UDSRU HGLOPLúWLU
������������ 'L÷HU \DQGDQ O|VHPLN KDVWDODUGD
HULWURVLW 62' DNWLYLWHVLQLQ D]DOPÕú \D GD DUWPÕú
ROGX÷XQD GDLU \D\ÕQODU PHYFXWWXU ����������

%L] EX oDOÕúPDGD� KHQ�] WHGDYL DOPDPÕú NURQLN
lösemili hastalarda, lösemi tipi ile eritrosit içi SOD
DNWLYLWHVL DUDVÕ ELU ED÷ÕQWÕ ROXS ROPDGÕ÷ÕQÕ VDSWDPDN
LoLQ� HULWURVLW LoL 62' DNWLYLWHVLQL DUDúWÕUGÕN�

MATERYAL VE  METOD

%X DUDúWÕUPD� $÷XVWRV ���� � (NLP ����
WDULKOHUL DUDVÕQGD $QNDUD hQLYHUVLWHVL 7ÕS )DN�OWHVL
+HPDWRORML � 2QNRORML VHUYLVLQH NURQLN O|VHPL WDQÕVÕ
LOH \DWÕUÕODQ WRSODP �� KDVWDGD \DSÕOPÕúWÕU� .0/¶OL
� KDVWDGDQ �¶� HUNHN� �¶� NDGÕQ ROXS \DúODUÕ �����
DUDVÕQGDGÕU �\Dú RUW� ± S.D = 47.50 ± 14.56). KLL’li
� KDVWDGDQ �¶� HUNHN� �¶VL NDGÕQ ROXS \DúODUÕ �����
DUDVÕGÕU �\Dú RUW� ± S.D =  49.83 ± ������ +DVWDODUÕQ
WDQÕVÕ SHULIHULN \D\PD� NHPLN LOL÷L DVSLUDV\RQ
PDWHU\DOLQLQ PLNURVNRSLN WHWNLNL� KLVWRúLPLN
ER\DPDODU Y�E WHWNLNOHU LOH NRQPXúWXU�

Kontrol grubu ise anamnez, klinik muayene ve
\DSÕODQ ODERUDWXYDU WHWNLNOHUL VRQXFX VD÷OÕNOÕ
ROGX÷XQD NDUDU YHULOHQ NDQ JUXEX GRQ|UOHUL YH
VD÷OÕNOÕ KDVWDQH SHUVRQHOLQGHQ VHoLOPLúWLU� .RQWURO
JUXEXQGDNL �� NLúLGHQ �¶X HUNHN� ��¶L NDGÕQ ROXS
\DúODUÕ �� � �� DUDVÕQGDGÕU �%X JUXSWDNL \Dú RUW�±
S.D = 35.80 ± 9.00).

Polipropilen tüpler içine 500’er mikrolitre
heparinize tam kan konarak 1000 g’de 10 dakika

süre ile  santrifüj edilerek, plazma ve buffy coat
WDEDNDVÕ DVSLUH HGLOLS DWÕOGÕ� .DODQ HULWURVLWOHU � PO
Phosphate Buffer Saline (PBS) solüsyonu ile her
\ÕNDPDGDQ VRQUD ���� J¶GH �� GN� VDQWULI�M HGLOLS
V�SHUQDWDQ DWÕOPDN VXUHWL\OH \ÕNDQGÕ� <ÕNDQÕS
VDQWULI�M HGLOHQ HULWURVLWOHU VR÷XN UHGLVWLOH VX LOH �
PO¶\H WDPDPODQGÕNWDQ VRQUD NDUÕúWÕUÕOÕS ���&¶GH ��
GN EHNOHWLOHUHN KLSRWRQLN OL]LVH X÷UDWÕOGÕ� 'DKD
sonra elde edilen lizat, pH=7.0’de 0.01 M fosfat
buffer ile 25 kez dilüe edilerek (dilüsyon
faktörü=100) SOD aktivitesi tayin edildi. SOD
HQ]LP DQDOL]L LoLQ V�SHURNVLW ND\QD÷Õ RODUDN
xanthine/xanthine oxidase sistemi ve Podczasy-Wei
WDUDIÕQGDQ WDQÕPODQDQ ,17 UHG�NVL\RQ \|QWHPL �����
istatistik analizler için Mann-Whitney U testi
NXOODQÕOGÕ�

BULGULAR

Her iki kronik lösemi tipinde de, eritrosit içi
SOD aktiviteleri ortalamalar yönünden kontrolden
\�NVHN ROPDVÕQD UD÷PHQ� VDGHFH NURQLN OHQIRVLWLN
O|VHPL �.//� WLSLQGH LVWDWLVWLNL RODUDN DQODPOÕ
yükseklik  mevcuttu (p<0.05) (Tablo 1).

TARTIÞMA  VE  SONUÇ

øQVDQ O|VHPLOHULQGH HULWURVLW 62' DNWLYLWHVL LOH
LOJLOL WHVSLW HGHELOGL÷LPL] LON oDOÕúPD ����¶WH 3DYUL
��� WDUDIÕQGDQ JHUoHNOHúWLULOGL� %X oDOÕúPDGD $NXW
Myeloblastik Lösemi (AML) ve Kronik Lenfositik
Lösemi (KLL)’li hastalarda eritrosit içi SOD
DNWLYLWHOHUL G�ú�N EXOXQXUNHQ� $NXW /HQIREODVWLN
Lösemi (ALL)’li ve Kronik Myeloid Lösemi
�.0/�¶OL KDVWDODUGD QRUPDO VÕQÕUODU LoLQGH
EXOXQPXúWXU� ����¶WH 6DLWR ���� WDUDIÕQGDQ \DSÕODQ
oDOÕúPDGD LVH $0/¶OL KDVWDODUGD HULWURVLW LoL 62'
DNWLYLWHVL D]DOPÕú EXOXQGX� <LQH ����¶WH *RQ]DOHV
YH DUN� ���� WDUDIÕQGDQ \DSÕODQ GL÷HU ELU oDOÕúPDGD
AML ve KLL’li hastalarda eritrosit içi  SOD
DNWLYLWHOHUL DUWPÕú RODUDN EXOXQGX� %L]LP
EXOGX÷XPX] VRQXoODU .// DoÕVÕQGDQ *RQ]DOHV YH

7DEOR �� +DVWD YH NRQWURO JUXSODUÕQGD 62' DNWLYLWHOHUL

+DVWD VD\ÕVÕ SOD  akt.(U/g Hb)
KML
KLL
Kontrol

        6
        6
      20

1435.64 ± 277.03a

2565.03 ± 680.69b

1253.98 ± 379.60
a  : Ortalama + S.D
E � øVWDWLVWLNL \|QGHQ |QHPOL IDUN �S������
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DUN� WDUDIÕQGDQ EXOXQDQ VRQXoODUD EHQ]HPHNOH

EHUDEHU� .0/¶GH LVWDWLVWLN RODUDN DQODPOÕ \�NVHNOLN

VDSWD\DPDPÕú ROPDPÕ] QHGHQL\OH 3DYUL WDUDIÕQGDQ

bulunan sonuç ile uyumludur.

$\UÕFD KD\YDQ YH LQVDQODUGD oHúLWOL PDOLJQ W�P|U

K�FUHOHULQGH WRWDO 62' DNWLYLWHVLQLQ ED÷ÕO RODUDN

G�ú�N YH 0Q 62' DNWLYLWHVLQLQ D]DOPÕú ROGX÷X \D

GD KLo EXOXQPDGÕ÷Õ� EXQD NDUúÕOÕN LQVDQ O|VHPL

K�FUHOHULQGH 0Q 62' DNWLYLWHVL \LQH G�ú�N

bulunurken, aksine total SOD aktivitesinin
QRUPDOGHQ \�NVHN EXOXQGX÷X UDSRU HGLOPLúWLU

(7,9,14,15)

Tüm bu bulgulara dayanarak, tümör hücrelerinde
G�ú�N 0Q 62' YH &X=Q 62' DNWLYLWHVL

EXOXQPDVÕQÕQ VHEHEL RODUDN KÕ]OÕ E�\�\HQ JHQo

K�FUHOHUGHNL 62' VHQWH]LQLQ PDW�ULWH HNVLNOL÷L

QHGHQL\OH D]DOPÕú ROPDVÕQÕ G�ú�QHELOLUL]� 'L÷HU

yönden hücrede süperoksit radikali (O2
-) üretiminin

EDúOÕFD NRPSDUWÕPDQODUÕ PLWRNRQGULDO YH

PLNUR]RPDO PHPEUDQODUGÕU� 7�P|U K�FUH

PLWRNRQGULVLQGH 0Q 62' DNWLYLWHVL D]DOPDVÕ YH

EXQD ED÷OÕ W�P|U K�FUH PLWRNRQGULVLQGH ROXúDQ

süperoksit radikallerinin dismute edilememesi
QHGHQL\OH K�FUHGH UDGLNDO KDVDUÕ PH\GDQD

JHOPHNWHGLU� øODYHWHQ LQVDQ O|VHPLN K�FUHOHULQGH

D]DOPÕú 0Q 62' DNWLYLWHVL� DUWPÕú V�SHURNVLW

�UHWLPL YH DUWPÕú &X=Q 62' DNWLYLWHVL EXOXQPDVÕ

EL]H EX V�SHURNVLW �UHWLP DUWÕúÕQÕQ &X=Q 62'

D]DOPDVÕQD ED÷OÕ ROPD\ÕS \D 0Q 62' D]DOPDVÕ LOH

LOJLOL GLVPXWH HGLOHPHPH\H ED÷OÕ ELU DUWÕú ROGX÷XQX

\D GD V�SHURNVLW UDGLNDOOHULQLQ EDúND ELU VHEHEH

ED÷OÕ RODUDN GR÷UXGDQ DUWWÕ÷ÕQÕ J|VWHULU� %XQD

dayanarak lösemik blastlardaki CuZn SOD aktivitesi
DUWÕúÕQÕQ DUWPÕú V�SHURNVLW �UHWLPLQL YH D]DOPÕú 0Q

SOD aktivitesini kompanze etmeye yönelik bir
GDYUDQÕú ROGX÷XQX V|\OH\HELOLUL]� )DNDW &X=Q 62'

yüksek iken süperoksit düzeyinin hala yüksek
ROPDVÕ EL]H EX NRPSHQ]DV\RQXQ WDP \DSÕODPDGÕ÷ÕQÕ

G�ú�QG�UPHNWHGLU� $\UÕFD O|VHPLGH DUWPÕú IDJRVLWLN

O|NRVLWOHU YH EXQD ED÷OÕ DUWPÕú 1$'3+ 2NVLGD]

aktivitesi nedeniyle respiratory burst denen
VROXQXPVDO SDWODPDQÕQ DUWÕúÕ YH VRQXoWD V�SHURNVLW

(O2
-), hidrojen peroksit (H2O2), hidroksil radikali

(OH.
� YH GL÷HU RNVLMHQ W�UHYL VHUEHVW UDGLNDOOHULQ

DUWÕúÕ EL]H J|UH ROGXNoD PDQWÕNOÕ ELU DoÕNODPDGÕU�

Sonuçta lösemilerde eritrosit membran lipidleri
gibi biyolojik membran lipidlerinin peroksidatif
KDVDUÕ LoLQ \HWHULQFH VHEHS EXOXQPDNWDGÕU� %X

QHGHQOH O|VHPLN NHPLN LOL÷LQGHNL SOXULSRWHQW VWHP

FHOO GHQHQ DQD K�FUHOHUGHQ ROXúDQ HULWURVLWOHUGH�

DQWLRNVLGDQ VDYXQPD PHNDQL]PDODUÕ GHYUH\H JLUHU�

%L] EXOGX÷XPX] VRQXoODUÕQ EX GXUXPOD ROGXNoD

ED÷ODQWÕOÕ ROGX÷XQX YH NURQLN O|VHPLGH EX NHPLN

LOL÷L DQD K�FUHOHULQGH 62'¶D DLW JHQ

HNVSUHV\RQXQXQ VDYXQPD PHNDQL]PDVÕQÕQ ELU

SDUoDVÕ RODUDN DUWÕUÕOGÕ÷ÕQÕ G�ú�Q�\RUX]�
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