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'U� $EGXOODK $\GÕQ1 � 'U� ø�+DOLO g]HURO2

<�]H\ PHPEUDQ DQWLMHQ DQDOL]L �LPP�QIHQRWLSOHQGLUPH� YH '1$ LoHULN DQDOL]L� RQNRORML DODQÕQGD IORZ

VLWRPHWULQLQ HQ \D\JÕQ LNL NXOODQÕP úHNOLGLU� <�]H\ PHPEUDQ DQWLMHQ DQDOL]L O|VHPL YH OHQIRPDODUÕQ WHúKLVLQGH

YH VÕQÕIODQGÕUÕOPDVÕQGD NXOODQÕOPDNWDGÕU� )ORZ VLWRPHWULN LPP�QIHQRWLSOHQGLUPH KDVWDODUÕQ WDNLELQGH

ID\GDOÕGÕU YH SURJQRVWLN GH÷HUH VDKLSWLU� )ORZ VLWRPHWUL YH PRQRNORQDO DQWLNRU WHNQRORMLVL O|VHPL YH

OHQIRPDODUÕQ GH÷HUOHQGLULOPHVLQGH \HQL ER\XWODU ND]DQGÕUPÕúWÕU� %X oDOÕúPDGD KHPDWRORMLN PDOLJQLWHOHULQ
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Flow cytometric immunophenotyping in the evaluation and diagnosis of leukemias and
lymphomas

Surface membran antigen analysis (immunophenotyping) and DNA content analysis are the two most
common applications of flow cytometry in oncology field. Surface membrane antigen analysis is used in the
diagnosis and classification of leukemias and lymphomas. Flow cytometric immunophenotyping is helpful
for monitoring of patients and also has prognostic value. The technology of flow cytometry and monoclonal
antibody have added new dimensions in the evaluation of leukemias and lymphomas. In this study
immunophenotypic features of hematologic malignancies are reviewed. [Journal of Turgut Özal Medical
Center 1996;3(2):130-136]
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1 øQ|Q� hQLYHUVLWHVL 7ÕS )DN�OWHVL 3DWRORML $QDELOLP 'DOÕ� 0DODW\D
2 øQ|Q� hQLYHUVLWHVL 7ÕS )DN�OWHVL 0LNUREL\RORML YH .OLQLN 0LNUREL\RORML $QDELOLP 'DOÕ� 0DODW\D

)ORZ VLWRPHWUL �)60�� ELU DNÕúNDQ LoLQGH WHN VÕUD
KDOLQGH JHoHQ K�FUHOHULQ IDUNOÕ IL]LNVHO |]HOOLNOHULQL
\�NVHN KÕ]GD |OoPH\H \DUD\DQ ELU WHNQLNWLU ����
%DWÕGD VRQ ����� \ÕOGÕU UXWLQGH NXOODQÕOPD\D
EDúODQDQ )60� |]HOOLNOH RQNRORML DODQÕQGD
YD]JHoLOPH] WHNQLNOHU DUDVÕQD JLUPLúWLU� 'DKD oRN
prognozu ve proliferasyon indeksini ölçmeye
\DUD\DQ '1$ DQDOL]L \DQÕVÕUD� IORUHVDQ YHUHQ
PDGGHOHUOH LúDUHWOHQPLú� X\JXQ PRQRNORQDO
DQWLNRUODU \DUGÕPÕ\OD |]HOOLNOH KHPDWRORMLN
PDOLJQLWHOHUGH GLDJQRVWLN RODUDN NXOODQÕOPDNWDGÕU

������ $\UÕFD LPP�Q \HWPH]OLN KDVWDOÕNODUÕ�
RWRLPP�Q KDVWDOÕNODU� VROLG RUJDQ YH NHPLN LOL÷L
WUDQVSODQWDV\RQX YDNDODUÕQGD NOLQLV\HQH ID\GDOÕ
bilgiler vermektedir (3,4). Bu makalede lösemiler ve
lenfomalarla ilgili flow sitometrik klinik uygulama
konusunda bilgiler verilecektir.

%LOLQGL÷L JLEL úHNLOOL NDQ HOHPDQODUÕ� NHPLN
LOL÷LQGHNL SUHN�UV|U K�FUH RODQ 6WHP &HOO �DQD
K�FUH�¶GHQ N|NHQ DOÕUODU ���� +HU K�FUH PDW�U KDOH
JHOLQFH\H NDGDU GLIHUDQVL\DV\RQ EDVDPDNODUÕQGDQ
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JHoHUOHU� +HU GLIHUDQVL\DV\RQ EDVDPD÷ÕQGD K�FUHQLQ
VLWRSOD]PDVÕ� Q�NOHXVX YH PHPEUDQÕQGD IDUNOÕ
DQWLMHQOHU ROXúXU ���� %X DQWLMHQOHUH �&' RODUDN
IDUNOÕ QXPDUDODUOD WDVQLI HGLOPLúOHUGLU� NDUúÕ
JHOLúWLULOPLú RODQ oRN VD\ÕGDNL PRQRNORQDO
DQWLNRUODU �7DEOR �� \DUGÕPÕ\OD O|VHPL YH
OHQIRPDODUÕQ IHQRWLSOHQGLULOPHVL P�PN�QG�U ����
gUQH÷LQ� DNXW O|VHPLOHUGH PRUIRORMLN
NODVLILNDV\RQXQ WDQÕ GR÷UXOX÷X ������¶OHUGH LNHQ�
mortoloji + sitokimyasal klasifikasyonda bu oran
���¶D� EXQODUD )60 HNOHQGL÷LQGH LVH ���¶D
XODúPDNWDGÕU ���� +DVWDQÕQ WHGDYL úHPDVÕQÕQ
KD]ÕUODQPDVÕ YH SURJQR]X NRQXVXQGD ELOJL VDKLEL
ROPDN� KHPDWRORMLN PDOLJQLWHQLQ GR÷UX
LPP�QIHQRWLSOHQGLULOPHVLQH ED÷OÕGÕU� 1DGLU O|VHPL
WLSOHULQLQ �|UQH÷LQ� SUROHQIRVLWLN O|VHPL� 7�JDPPD
OHQIRSUROLIHUDWLI KDVWDOÕN� WHúKLVLQGH \DUGÕPFÕ ROXU�
$\UÕFD O|VHPLOHUGH UHODSVÕ GH÷HUOHQGLUPHGH ÕúÕN
tutar (9).

FSM’de elde edilecek immünfenotipe ait
VRQXoODUÕQ� ÕúÕN YH HOHNWURQ PLNURVNREXQGD HOGH
HGLOHQ EXOJXODU� NHPLN LOL÷L |]HO ER\DODUÕ�
VLWRJHQHWLN YH PROHN�OHU SDWRORML VRQXoODUÕ JLEL
GL÷HU ODERUDWXDU WHVWOHUL LOH PXWODND NRUHODV\RQX

\DSÕOPDOÕGÕU�

Temel prensipler:

7HN K�FUH V�VSDQVL\RQXQXQ KD]ÕUODQPDVÕ:
3HULIHULN NDQ YH NHPLN LOL÷L DVSLUDV\RQ
PDWHU\DOOHULQGH K�FUHOHU WHN WHN D\UÕOPÕú KDOGH
ROGXNODUÕ LoLQ )60 oDOÕúPDODUÕ LoLQ LGHDOGLU� <LQH
OHQI G�÷�P� DVSLUDV\RQX� RPXULOLN VÕYÕVÕ YH
Y�FXGXQ GR÷DO ERúOXNODUÕQGD WRSODQDQ VÕYÕODUGDNL
K�FUHOHU NROD\OÕNOD )60¶GH oDOÕúÕODELOLU� /HQI
G�÷�P� ELRSVLOHUL LVH LúOHPOHUOH K�FUHOHULQ DQWLMHQ
\DSÕODUÕ ER]XOPDGDQ� WHN K�FUH V�VSDQVL\RQX KDOLQH
JHWLULOHELOLU� (ULWURVLWOHUL RUWDPGDQ X]DNODúWÕUPDN
için ya NH4&O LOH HULWURVLWOHU SDUoDODQÕS HULWLOLU� \D
GD GDQVLWH JUDGLHQW LúOHPL �JHQHOOLNOH )LFROO�
+\SDTXH NXOODQÕOÕU� LOH HULWURVLWOHU D\UÕOÕU�

+�FUHOHULQ ER\DQPDVÕ� Membran antijen
ER\DQPDVÕ GLUHNW RODUDN WD]H K�FUHOHUH X\JXODQÕU�
1RUPDO ELU ER\DPD LúOHPLQGH� PRQRNORQDO
antikorlarla boyanma, inkübasyon, eritrositlerin
X]DNODúWÕUÕOPDVÕ YH SDUDIROPDOGHKLG LOH PDWHU\DOLQ
ILNVDV\RQX EDVDPDNODUÕ YDUGÕU� 0RQRNORQDO
DQWLNRUODU SDQHO úHNOLQGH KD]ÕUODQPÕú ROXS
florokrom içerirler. Spektral özellikleri birbirinden
IDUNOÕ ELU oRN IORURNURP YDUGÕU� %X J�Q HQ oRN
NXOODQÕODQODUÕ IOXRUHVFHLQ LVRWKLRF\DQDWH �),7&� YH
SK\FRHU\WKULQ �3(�¶GLU� 0DYL UHQNOL OD]HU ÕúÕQÕ\OD
���� QP� ),7& \HúLO UHQNOL ���� QP�� 3( LVH NÕUPÕ]Õ
renkli floresan (575 nm.) verir. Bu  iki spektrumu
IDUNOÕ ÕúÕQ LNL D\UÕ IRWRGHGHNW|UGH WRSODQÕU� )60¶GH
\�NVHN KÕ]GD OD]HU ÕúÕQÕ |Q�QGHQ JHoHQ IORUHVDQOD
ER\DQPDPÕú K�FUHOHULQ Q�NOHXVX YH VLWRSOD]PDGDNL
RUJDQHOOHUL �]HULQGH G�úHQ ÕúÕQODUÕ oHYUH\H
\DQVÕWÕUODU� %X ÕúÕQODU LNL D\UÕ IRWRGHGHNW|UGH
VDSODQÕU� %X IL]LNVHO |]HOOLNOHUGHQ ID\GDQÕODUDN
K�FUHQLQ oDSÕ YH VLWRSOD]PDVÕQGDNL JUDQ�OOHUL
GH÷HUOHQGLULOHUHN K�FUHOHU� EODVW� OHQIRVLW� PRQRVLW�
JUDQ�ORVLW JLEL VXEJUXSODUD D\UÕODELOLU�

)RWRGHGHNW|UOHUH JHOHQ ÕúÕQODU EXUDGD HOHNWULN
VLQ\DOL ROXúWXUXU� (OHNWULN NRQYHUW|UOHU EXQODUÕ
amplifiye ederler ve bilgisayarda bunlar
yorumlanabilecek hale getirilir.

Akut lösemiler:  Akut lösemiler blast olarak
nitelendirilen immatür prekürsör hematopoietik
HOHPDQODUÕQ NRQWUROV�] oR÷DOPDODUÕGÕU� 7HGDYL
HGLOPHPHOHUL KDOLQGH KÕ]OD LOHUOHPHOHUL YH |O�PH
VHEHEL\HW YHUPHOHUL QHGHQL\OH oDEXN YH GR÷UX
úHNLOGH WDQÕQPDODUÕ YH NODVLIL\H HGLOPHOHUL
gerekmektedir. Klasik olarak FAB (French-
American-British) sistemine göre; akut lenfoblastik

Tablo 1. Hematolojik malignitelerde kullanabilecek
monoklonal antikorlar.

CD Grup Pozitif boyanma
CD1 Timositler
CD2 7 OHQIRVLWOHU� 1. K�FUHOHULQ ELU NÕVPÕ

CD3 7 OHQIRVLWOHW� 1. K�FUHOHULQ ELU NÕVPÕ

CD4 T helper hücreler
CD5 7 OHQIRVLWOHU� % OHQIRVLWOHULQ ELU NÕVPÕ

CD7 7 OHQIRVLWOHU� 1. K�FUHOHULQ ELU NÕVPÕ

CD8 7 VLWRWRNVLN K�FUHOHU� 1. K�FUHOHULQ ELU NÕVPÕ

CD10 øPPDW�U % K�FUHOHU� JUDQ�ORVLWOHU

CD19 B lenfositler
CD20 B lenfositler
CD21 B lenfositler
CD22 B lenfositler
CD23 B lenfositler

CD13 øPPDW�U YH PDW�U JUDQ�ORVLWOHU� PRQRVLWOHU

CD14 Monositler
CD15 3URP\HORVLWOHU YH PDW�U JUDQ�ORVLWOHU DUDVÕQGDNL

hücreler
CD33 3URP\HORVLW EDVDPD÷ÕQD NDGDU NL LPPDW�U

hücreler ve monositler

CD16 NK hücreler
CD56 NK hücreler

CD25 Aktif T lenfositler, B lenfositlerin küçük bir
grubu

CD34 Progenitör hücreler
CD45 Tüm lökositler
CD: Cluster of differentiation, NK: Natural killer hücreler.
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lösemiler: L1, L2 ve L3 olarak, myeloblastik
lösemiler ise yedi grup halinde tasnif edilmektedir:
M1 (matürasyon göstermeyen myeloblastlar), M2
(matürasyon gösteren myeloblastlar), M3
(promyelositik veya progranülositik), M4
(myelomonositik), M5 (monositik), M6
(eritrolösemi) ve M7 (megakaryoblastik) (6,10).
%ODVWLN K�FUHOHULQ ELUELUOHULQGHQ D\UÕOPDVÕQGD

NXOODQÕODQ ED]Õ VLWRNLP\DVDO ER\DODU PHYFXWWXU�

gUQH÷LQ� P\HORSHURNVLGD] YH VSHVLILN HVWHUD]

(klorasetat esteraz) myeloid seri hücrelerini boyar.
Nonspesifik esteraz monositik hücrelerde Tdt
(terminal deoksinükleotidil transferaz) ise lenfoid
hücrelerde boyanma gösterir.

)ORZ VLWRPHWUL YH PRQRNORQDO DQWLNRUODUÕQ

UXWLQGH NXOODQÕOPDVÕ\OD ELUOLNWH DNXW O|VHPLOHULQ

REMHNWLI RODUDN WDQÕQPDODUÕ NRQXVXQGD |QHPOL

DGÕPODU DWÕOPÕúWÕU� øPP�QIHQRWLSOHQGLUPH LOH WLS

tayini (B tip, T tip lenfoid, AML, NK), akut
lenfoblastik löseminin diferansiyasyon
EDVDPDNODUÕQÕQ WHVELWL� DNXW P\HOREODVWLN

lösemilerin karakteristik özelliklerinin belirlenmesi,
mikst veya bifenotipik lösemilerin hematopoietik
YH\D GL÷HU W�P|UOHUGHQ D\ÕUW HGLOPHVL P�PN�QG�U�

Akut myeloblastik lösemiler: FAB
klasifikasyonuna göre 7 grupta incelenen AML’de,
FAB klasifikasyonunun prognostik önemi yoktur.
VDGHFH 0� WLSLQGH UHPLV\RQ ]DPDQÕ GL÷HUOHULQH

göre daha uzundur (12). AML hücreleriyle

UHDNVL\RQ YHUHQ oRN VD\ÕGD PRQRNORQDO DQWLNRU

PHYFXWWXU� %XQODU DUDVÕQGD HQ oRN NXOODQÕODQODUÕ�

CD13, CD14, CD15, CD33, CD34 ve HLA-DR’dir
�7DEOR ��� øPP�QIHQRWLSOHQGLUPH $0/¶\L $//¶GHQ
D\ÕUW HWPHGH VRQ GHUHFHGH ID\GDOÕGÕU� d�QN� WHGDYL
SURWRNROODUÕ IDUNOÕGÕU ����� )DNDW )$%
klasifikasyonu ile, yukarda belirtilen monoklonal
DQWLNDUODUÕQ SR]LWLI ER\DQPDVÕ DUDVÕQGD NHVLQ ELU
korelasyon yoktur. CD33 ve CD13 AML
K�FUHOHULQLQ E�\�N ELU NÕVPÕ\OD UHDNVL\RQ YHULU�
HLA-DR M3 (promyelositik) tip AML’de çok nadir
reaksiyon verir. Mamafih  M1 ve M2 tip AML
K�FUHOHULQGH ���� 0� YH 0� WLS $0/ ROJXODUÕQGD
ise %l0 reaksiyon vermeyebilir (15). CD14,  M4 ve
M5’de yüksek oranda pozitif iken  M1 ve M2
ROJXODUÕQGD � �� YH\D GDKD D] RUDQGD ER\DQPD
gösterebilir (15).

%LU SURWR�RQNRMHQ RODQ &�NLW¶H NDUúÕ JHOLúWLULOPLú
olan monoklonal antikorlar (17F11, 95C3, YB5.B8)
$0/ LoLQ VSHVLILN J|]�NPHNWHGLU� %LU oDOÕúPDGD ��
$0/ ROJXVXQXQ ��¶VÕQGD YH EODVWLN NUL] J|VWHUHQ �
kronik  myelositer löseminin 7’sinde blastlar
UHDNVL\RQ YHULUNHQ� % YH 7 WLS $// ROJXODUÕQGD KLo
ER\DQPD J|U�OPHPLúWLU ����� $QWLJO\FRSKRULQ�$
M6, CD41 ise M7 için spesifiktir (2,11,15).
Monoklonal antikorun reaksiyon verme yüzdesi ile
SURJQR] DUDVÕQGDNL LOLúNL QHW RODUDN EHOOL GH÷LOGLU�
CD13 ve CD14 ekspresyonunda tedaviye cevap
ROGXNoD G�ú�N J|U�OPHNWHGLU �������� &'��
HNVSUHV\RQXQGD WDP UHPLV\RQ KÕ]ÕQÕQ GDKD \�NVHN
EXOXQGX÷X EHOLUWLOPHNWHGLU ����� &'��¶�Q &'��¶H
RUDQÕ �¶GHQ \�NVHN RODQ ROJXODUGD V�UYL GDKD L\L
EXOXQPXúWXU �����

Akut Lenfoblastik Lösemiler:  B lenfositler ve
EXQODUÕQ SUHN�UV|UOHULQH NDUúÕ JHOLúWLULOPLú
PRQRNORQDO DQWLNRUODUÕQ \DUGÕPÕ\OD KHWHURMHQ ELU
JUXS RODQ %�$//¶OHU KDNNÕQGD GDKD GHWD\OÕ ELOJLOHU
HOGH HGLOHELOPLúWLU� +/$�'5� &'��� &'��� &'���
sitoplazmik immünoglobulinler ve yüzey
LPP�QRJOREXOLQOHUL EX DPDoOD NXOODQÕOPDNWDGÕU
�7DEOR ��� %X DQWLNRUODU \DUGÕPÕ\OD GLIHUDQVL\DV\RQ

Tablo 2. Membran yüzey antijenlerine ve FAB
VÕQÕIODPDVÕQD J|UH $0/ ��� QROX UHIHUDQVGDQ

DGDSWH HGLOPLúWLU��

       FAB Klasifikasyonu
Antikor M1 M2 M3 M4 M5
HLA-DR 85 81 6 87 83
CD 13 76 67 89 46 71
CD 14 -- 6 5 45 44
CD 15 54 50 42 75 63
CD 33 83 78 84 92 83
CD 34 6l 64 63 73 62

Tablo 3.% WLS DNXW OHQIREODVWLN O|VHPLOHULQ LPP�QIHQRWLS |]HOOLNOHULQH J|UH VÕQÕIODQGÕUÕOPDVÕ�

B tip ALL’nin
klasifikasyonu DHLA DR CD19 CD10 CD20 Sitoplazmik µ Yüzey immünoglobulin
Grup I indiferan + - - - - -
Grup II erken B-prekürsör + + - - - -
Grup III erken B-prekürsör + + + - - -
Grup IV erken B-prekürsör + + + + - -
Grup V B-prekürsör + + + + + -
Grup VI matür B-ALL + + +/- + +/- +



Journal of Turgut Özal Medical Center 3(2):1996

Flow cytometric immunophenotyping in ...$\GÕQ $� et. al.

133

EDVDPDNODUÕQD J|UH %�$// � JUXSWD
VÕQÕIODQGÕUÕOPDNWDGÕU ����������� *UXS O HQ D]
GLIHUDQVL\H� JUXS � LVH HQ GLIHUDQVL\H EODVWODUÕ
J|VWHUPHNWHGLU� 'L÷HU JUXSODUD RUDQOD JUXS � GDKD
kötü prognoza sahiptir (2,15). En erken tesbit
HGLOHELOHQ % K�FUHOHULQH DLW \�]H\ PDUNÕUÕ
CD19’dur. Hücre matürasyon gösterdikçe CD10,
&'�� DQWLMHQODUL \DQÕVÕUD� VLWRSOD]PDGD ,J0¶QLQ
SUHN�UV|U� RODQ �P�� D÷ÕU ]LQFLUL RUWD\D oÕNDU� 6RQ
EDVDPDNWD LVH K�FUH PHPEUDQÕQGD
immünoglobülinler tesbit edilebilir. Hücre ilk önce
,J0� GDKD VRQUD ,J' YH GL÷HU LPP�QRJORE�QOHUL
ND]DQÕU�

FAB klasifikasyonunda L2 grubunda yer alan T-
$// WLPXVWDNL PDW�UDV\RQODUÕQD J|UH �o JUXSGD
incelenmektedir (7,9). Bu amaçla CD71, CD7, CD5,
CD2, CD1, CD3, CD4 ve CD8 monoklonal
DQWLNRUODUÕ NXOODQÕOPDNWDGÕU �7DEOR ��� %LULQFL
grupta CD71 (transterin reseptör), CD7, CD5 ve
&'� \�]H\ PHPEUDQÕQGD J|VWHULOHELOLU� øNLQFL
EDVDPDNWD &'�� ND\EROXU� K�FUH PHPEUDQÕQGD
&'� RUWD\D oÕNDU� $\UÕFD K�FUH &'� YH &'�¶L
ND]DQÕU� 6RQ EDVDPDNWD &'� GH ND\EROXU� +�FUH
CD4 veya CD8’den birini ortaya koyar.
'LIHUDQVL\DV\RQ EDVDPDNODUÕQD J|UH \DSÕODQ EX
VÕQÕIODPDQÕQ SURJQRVWLN |QHPL KHQ�] WDP RUWD\D
NRQPDPÕú ROPDNOD ELUOLNWH JUXS , K�FUHOHUOH
NDUDNWHUL]H 7�$//¶GH WHGDYL\H FHYDEÕQ GDKD N|W�
ROGX÷X EHOLUWLOPHNWHGLU� 7�$// YH OHQIRPDODU +/$�
DR(-)’tir (15).

Akut mikst tip lösemiler:  Hibrid, mikst,
bifenotipik, biklonal, simültane, vs. gibi adlarla da
WDQÕPODQDQ PLNVW WLS O|VHPLOHUGH WHUPLQRORMLGH WDP
bir konsensüs yoktur. Flow sitometri ve monoklonal

DQWLNRUODUÕQ NXOODQÕOPDVÕ\OD PLNVW WLS O|VHPLOHU GDKD
L\L WDQÕPODQPD\D EDúODPÕúWÕU� $NXW O|VHPLOHUGH
IHQRWLS¶L WDP RODUDN DoÕNOÕ÷D NDYXúWXUPDN LoLQ 7 YH
B lenfositlerinde ve  myeloid seri hücrelerinde
UHDNVL\RQ YHUHQ PRQRNORQDO DQWLNRUODUÕ SDQHO RODUDN
KD]ÕUODPDN JHUHNPHNWHGLU� ùXQX GD XQXWPDPDN
JHUHNLU NL� ED]Õ PRQRNORQDO DQWLNRUODU WLSH VSHVLILN
GH÷LOGLU� gUQH÷LQ� &'� 7 KHOSHU K�FUHOHU \DQÕVÕUD�
monosit, makrofaj gibi normal hücreleri ve AML
EODVWODUÕQÕGD ER\D\DELOLU ����O��� $// ROJXODUÕQGD
%30’lara varan oranlarda myeloid antijen
ekspresyonu bulunmakta ve bunun prognozu kötü
\|QGH HWNLOHGL÷L EHOLUWLOPHNWHGLU �O��� $0/
EODVWODUÕQGD 7 YH % OHQIRVLW DQWLMHQOHUL HNVSUHV\RQX
da %60’lara kadar varabilmektedir (l5). CD2, CD4,
&'�� &'�� &'� HQ VÕN RODUDN J|U�O�UNHQ &'���
&'��� &'�� GDKD D] RUDQGDGÕU �������� &'�� JLEL
NK hücre antijenleri de gösterilebilir (15). Yüzey
DQWLMHQOHUL \DQÕVÕUD OHQIRVLW PDUNHU¶L RODQ 7GW GH
$0/¶GH ���¶\H YDUDQ RUDQGD J|VWHULOPLúWLU� 'DKD
D] RUDQGD ROVD GD % YH 7 OHQIRVLW PDUNÕUODUÕQÕQ D\QÕ
anda ALL hücrelerinde gösterilmesi mümkün
ROPXúWXU� %LU oDOÕúPDGD &'� 0� WLS $0/
ROJXODUÕQÕQ �oWH ELULQGH J|VWHULOLUNHQ� GL÷HU WLSOHUGH
EXOXQPDPÕúWÕU ����� &'� GDKD LPPDW�U �02� 0�
WLS� $0/¶OHUGH \�NVHN RUDQGDGÕU� &'�� LVH 0� WLS
$0/¶GH EXOXQPDPDNWDGÕU� 0\HORSHURNVLGD]� $//
de literatürde geçmektedir (22). Yüzey
DQWLMHQOHULQGHQ EDúND� P\HORSHURNVLGD] �032����
&'� YH &'�� DQWLNRUODUÕ VLWRSOD]PLN X\JXODPD LOH
EX WLS DNXW O|VHPLOHUGH NXOODQÕOPD\D EDúODQPÕúWÕU
(23).

Mikst tip akut lösemi diyebilmek için, iki veya
GDKD ID]OD IDUNOÕ WLSWH DQWLMHQLQ J|VWHULOPHVL

Tablo 4.7 WLS DNXW OHQIREODVWLN O|VHPLOHULQ PHPEUDQ \�]H\ DQWLMHQOHULQH J|UH VÕQÕIODQGÕUÕOPDVÕ�

T tip ALL’nin klasifikasyonu CD71 CD7 CD3 CD5 CD2 CD1 CD3 CD4 CD8
Grup I erken timosit + + +/- + + - - - -
Grup II common timosit - + + + + + +/- + +
Grup III matür timosit + + + + + - + +/-** +/-
*cCD3: Sitoplazmik CD3  **CD4 veya CD8

Tablo 5..URQLN %� WLS O|VHPL YH OHQIRPDODUÕQ \�]H\ PHPEUDQ DQWLMHQ |]HOOLNOHUL�

Tip CD19 CD20 CD10 CD5 CD11c CD25 FMC7 yIg
KLL + + - + - +/- - +
PLL + + - +/- - - + +++
HCL + + - - + + + +++
MZL + + - + - - + +++
FKÇHL + + + - - - +/- +++
KLL: Kronik lenfositik lösemi, PLL: Prolenfositik lösemi, HCL: Hairy cell lösemi, MZL: Mantle zone lenfoma, FKÇHL: Folliküller küçük çentikli hücreli

lenfoma, yIg: yüzey immünglobülin.
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gerekmektedir (22,24.)

Kronik lösemi ve lenfomalar: Lenfoid
hücrelerde bir proliferasyon varsa; a) bu olay reaktif
PL� \RNVD QHRSODVWLN PL" E� H÷HU QHRSODVWLN LVH %

kökenli mi yoksa T kökenli mi? c) tip tayini
\DSÕOPÕúVD VXEJUXSODUÕ QHGLU" JLEL VRUXODUD DoÕNOÕN

JHWLUHFHN úHNLOGH GH÷LúLN PRQRNORQDO DQWLNRUODUÕ

LoHUHQ SDQHOOHU KD]ÕUODQPDVÕ JHUHNLU �����

1HRSODVWLN % WLS OHQIRLG KDVWDOÕ÷Õ UHDNWLI ELU

OHQIRVLWR]GDQ D\ÕUDFDN HQ NXYYHWOL GHOLO

monoklonalitenin belirlenmesidir. Bunun için kappa
YH ODPEGD¶\D NDUúÕ JHOLúWLULOPLú DQWLNRUODU

PHYFXWWXU� 1RUPDO úDUWODUGD NDSSDQÕQ ODPEGD\D

RUDQÕ� SHULIHULN NDQ YH NHPLN LOL÷LQGH �¶GLU� 'L÷HU

%¶\H |]J� DQWLNRUODUOD ELUOLNWH NDSSDQÕQ \D GD

ODPEGDQÕQ QRUPDO GH÷HULQLQ oRN �]HULQGH DUWÕúÕ %

WLS NORQDO KDVWDOÕ÷Õ EHOLUOHU ����� % WLS E�\�N K�FUHOL

lenfomada immünoglobulinler bulunmayabilir. Bu
EXOJX GD |QHPOLGLU �������� $\UÕFD % WLS

PDOLJQLWHOHUGH DWLSLN LPP�QIHQRWLS WDQÕ GD \DUGÕPFÕ

ROXU� gUQH÷LQ� %�.//¶GH ELU 7 OHQIRVLW PDUNÕUÕ RODQ

CD5, hairy cell lösemide CD11c’nin
gösterilmektedir (26-28).

Eger T tip bir lösemi veya lenfoma varsa,
monoklonalitenin gösterilmesi zordur.
.DSSD�ODPEGD RUDQÕ JLEL J�YHQLOLU ELU J|VWHUJH

\RNWXU� &'��&'� RUDQÕQGDNL DQRUPDOOLNOHU 7 K�FUH

monoklonal proliferasyonu göstermez (l5). T hücreli
QHRSODVWLN SUROLIHUDV\RQX úX EXOJXODU LQGLUHNW RODUDN

destekler: T hücrelere özgü CD7, CD5, CD2, CD3
JLEL DQWLMHQOHULQ ELU YH\D ELUNDoÕQÕQ ND\EROPDVÕ� 7

JDPPD OHQIRSUROLIHUDWLI KDVWDOÕNWD 1. K�FUHOHUH

özgü antijenlerin gösterilmesi, T lenfoblastik
lösemi/lenfoma’da CD4 ve CD8’in beraberce
gösterilmesi veya CD1 ekspresyonu gibi (12).

7HGDYL SURWRNROOHUL YH SURJQR]ODUÕQÕQ IDUNOÕ

ROPDVÕ QHGHQL\OH )60 EX W�U KDVWDOÕNODUGD |QHP

ND]DQPD\D EDúODPÕúWÕU� 7 WLS O|VHPLOHU RUDQ RODUDN

az olmakla birlikte  B tip partnerlerine göre daha
agresiftirler.

B tip kronik lösemiler: 7DEOR �¶GH J|VWHULOGL÷L

gibi kronik lenfositik lösemi (KLL)’de B
lenfositlere özgü CD19, CD20, T lenfositlere özgü
&'� \DQÕVÕUD� ]D\ÕI \�]H\ LPP�QRJORE�OLQ

ER\DQPDVÕ YDUGÕU� %D]Õ IDUNOÕ WDEORODU RUWD\D

oÕNPDNOD EHUDEHU JHQHO |]HOOLNOHUL EXQODUGÕU

(2,3,7,9,l3,29,30). % 30’a varan oranda CD25 (IL-
�5� SR]LWLIOL÷L J|VWHULOPLúWLU� ,/��5��� YH ,/�5���

.//¶OL KDVWDODUGD \DSÕODQ NDUúÕODúWÕUPDOÕ oDOÕúPDGD

.L��� VHYL\HVL ,/��5��� JUXSGD DQODPOÕ ELU úHNLOGH

\�NVHN EXOXQPXúWXU ����� 3UROHQIRVLWLN O|VHPL

(PLL); CD19, CD20, FMC7 ile ve yüzey
immünoglobulinleriyle çok kuvvetli boyanma
gösterir (2,7,9,12,15). Hairy cell lösemi (HCL) tipik
olarak CDllc, CD25, FMC7 ile ve kuvvetli olarak
yIg’leriyle reaksiyon verir (2,7,l2,15). Özellikle
&'���&'��F¶QLQ LNL UHQNOL WHNQLNOH� ER\DQPDQÕQ

PLNVW úHNLGH J|VWHULOPHVL +&/¶QLQ WDQÕVÕQGD oRN

\DUGÕPFÕGÕU �������� 0=/¶GD % DQWLMHQOHUL

SR]LWLIOL÷L \DQÕVÕUD &'�� )0&� YH \,J SR]LWLIOL÷L

YDUGÕU �O������ )ROOLN�OHU N�o�N oHQWLNOL K�FUHOL

OHQIRPD¶GD &'�� SR]LWLIOL÷L |QHPOL ELU EXOJXGXU

(2,15,32,33).

%X PDNDOHGH WHN WHN E�W�Q OHQIRPD JUXSODUÕQÕQ

immünfenotip özelliklerinden bahsedilmeyecektir.
/HQIRPDODUÕQ oR÷XQOX÷X % WLSLQGHGLU� %XQODUÕQ GD

���¶D \DNÕQÕ \�]H\ LPP�QRJORE�OLQL WDúÕPD]� %

WLSH |]J� DQWLMHQOHUL WDúÕPDODUÕ ����¶GHQ ID]OD� YH 7

K�FUHOHULQLQ D]DOPDVÕ WLS WD\LQLQH \DUGÕPFÕ ROXU

�������� /HQIRVLWOHULQ GLIHUDQVL\DV\RQ EDVDPD÷ÕQÕQ

son ürünü olan plazma hücresi; yüzeyindeki B
antijenleri ve immünoglobülinleri  kaybeder (3).
PCA-1, PCA-2 ve PC-1 gibi plazma hücresine özgü
DQWLMHQOHUL YH &'��¶L ND]DQÕU �������� +/$�'5

membranda izlenmezken CD10 antijeni izlenebilir
(12,15). Waldenström makroglobülinemisi KLL ve
PXOWLSO P\HORP IHQRWLSOHUL DUDVÕQGD DQWLMHQLN |]HOOLN

sergiler (7,12,15). B tip kronik lösemi, lenfoma ve
multipl myelomalarda sitoplazmik
immünoglobulinlerin, immünoperoksidaz veya FCM
LOH J|VWHULOPHVL \DUDUOÕGÕU ��������

7 WLS NURQLN O|VHPL YH OHQIRPDODUÕ� T tip
O|VHPL YH OHQIRPDODUÕQ 7DEOR �¶GD JHQHO

Tablo 6� .URQLN 7�WLS O|VHPL YH OHQIRPDODUÕQ \�]H\ PHPEUDQ DQWLMHQ |]HOOLNOHUL�

Tip CD2 CD3 CD7 CD4 CD8 CD25 CD16 CD56
T-KLL + + + + - - - -
MF/SS + + +/- + - +/- - -
ETL + + - + - + - -
BGL(T-tip) + + + - + - +/- -
BGL(NK tip) + - - - +/- - +/- +
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immünofenotipik özellikleri özetlenmektedir. T tip
.//� .//¶QLQ ��¶LQGHQ GDKD D]ÕQÕ ROXúWXUXU� 'DKD

çok CD4 karakterindedir (13,15). Mikozis funfoides
7 K�FUH DQWLMHQOHUL \DQÕVÕUD &'� DQWLMHQL WDúÕU

������������� (ULúNLQ 7 +�FUHOL O|VHPL�OHQIRPD

CD2, CD3, CD4 ve IL-2R (CD25) ile karakteristik
RODUDN ER\DQÕU ��������� %�\�N JUDQ�OHU K�FUHOL

lösemi NK veya T tip antijenlere göre iki grupta
incelenmektedir (15). Lenfoblastik lenfoma’da;
CD4 ve CD8’in birlikte ekspresyonu, CD1, CD2,
&'� YH &'� DQWLMHQOHUL \DQÕVÕUD +/$�'5 YH

&'�¶�Q ND\EROPDVÕ |QHPOLGLU ���������� $\UÕFD 7GW

K�FUHOHUGH J|VWHULOPLúWLU ����� %XUNLWW OHQIRPDGD

CD10 genellikle pozitif boyanma gösterir (2,15,32).

+RGJNLQ¶GH )60 oDOÕúPDODUÕ� oRN VD\ÕGD QRQ�

QHRSODVWLN K�FUHOHULQ ROD\D NDUÕúPDVÕ �EXQODUÕQ oR÷X

7 K�FUHVLGLU� QHGHQL\OH EDúDUÕVÕ] ROPDNWDGÕU

(34,35).

SONUÇ

Monoklonal antikor ve FSM teknolojisinin
KHPDWRORMLN PDOLJQLWHOHUGH X\JXODQPD\D EDúODPDVÕ

ile tek hücre düzeyinde, tümör fenotipi konusunda
VRQ ����� \ÕOGD ROGXNoD ID]OD ELOJL HOGH HGLOPLúWLU�

%X ELOJLOHU KHPDWRORMLN PDOLJQLWHOHUGH� WHúKLV�

SURJQR]� HYUHOHPH� U|ODSVÕ EHOLUOHPH� KDVWD WDNLEL�

WHGDYL\H ÕúÕN WXWPDGD NXOODQÕOPDNWDGÕU�
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