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MSANMINALRITLLLIM luMSIRUGat i RanranIswansean
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289 CD59 UkinLAanfi3ias1zilag flow cytometry

-3 4 ﬂ‘ L4 + a v v A4 a
‘é)mu‘lfg AR, asne N1, S NWETY b el AU

I Inlafieainen maTneIenans ARIUNNEMAnSAETITNENN N INENdLNTag

UNAALD : N1TTSEAANINAINATI T WML B RS M TR TSN UERYaaN I8 CD59 1t
[~3 A 6 4 :Sl’ [~3 A z:!’

mmﬂa@u@o@mmmﬁaﬁm (granulocyte) lne/ls flow cytometry iWaSITINUNGLADAYINE CD59 (PNH cell)
lnemyiensimsuaaeanyay CD59 wlindaauasild EDTA ua heparin iiuansriudonuds uasms
A & ¢A9 & & o A G o 1 A Ao 2 P
AONLAMIUFNENYDY CDE9 uu@msﬁafﬁmw% heparin ifuanstiuéenuds dnehadaniisndnmldan

Aa vy i i 2y . 2y '
nauLng, wile aplastic anemia (AA), §iihe myelodysplastic syndrome (MDS), #1}2e) lymphoma nga
aY 10 9% AL paroxysmal nocturnal hemoglobinuria (PNH) 13 1 ynmadnmlneniusaenaudon

P Ay A o o o a ¢ fG ¢ G A A

Z?W@ZMWJNWQJ fgseiiaa 0 Tk, 24 Falwg uay 48 Tl S msilosiusiaalindaniinsuang
p8n%Yay CD59 ﬂmﬁmﬁammmmmﬁﬁ7627@7 (%CD59 positive erythrocyte iae %CD59 positive granu-
locyte) lumuanuuaneaiuzadtosifudana busasramaee ndibadymeand (paired t-test,
p>0.05) WsWL1 %CD59 positive granulocyte UNeIoeEanTL i 48 Falxg Alosidusienaluan
sheehadaniiemia mels 24 Fal9 (>1%) W3R %CD59 positive erythrocyte el Fasriuaonuds
EDTA Wauiisuit heparin wuh siflemsuanehsriuaehsdviandamaeada (i-test, p>0.05) Asiuasy
lemenmnehadeniils EDTA w59 heparin (uamrimdsaudomnsana msusiiemeimauanioaniay CD59
UisiniBanuaseEmiaafUEmsshsan e Inessesamrasmaiuidenaudaimians i 48 Falu
FWSUMIATsImsuaaseanYad CD59 ummaﬁa%@?‘ﬁu IriuAamudsivangAa heparin WagmITMT
A I'3 a‘/ 1% & o 1 A g c’: A A d‘o’ dl ;i‘ A 6 A Aaa
Senvimealy 24 g vasmafusheehadan muﬂﬁmmma@m@anmﬂ%”hﬂﬁmmwwma 2 dnhanT
Key Words : ® Blood storage ® CD59 expression ® Paroxysmal nocturnal hemoglobinuria
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Paroxysmal nocturnal hemoglobinuria (PNH)
i acquired chronic hemolytic anemia %@Lﬁ@’cﬁﬂ
awRndnfaasnsisfindonuns? fifinasnan
ANNUNNIDI MTUaAIDanYad GPl-anchored
proteins VLGQWJLLﬂ' CD55 (decay accelerating factor
30 DAF), CD59 (membrane inhibitor of reactive
lysis 3o MIRL) DAF uae MIRL vimthfienuns
UR3enmanszduszun aaunaiaug (comple-

) graviwmame laaslusdiug 2 9fied

ment
lfifiadonuaseasfilie PNH denwlada
complement®” ¥ lAaN1Y intravascular
hemolysis mﬂmma\lﬂﬁnaa GPI-anchored pro-
teins Aesiodaidon luanld PNH fhinasnan
ANNUNNTI UMIENATIEA GPL-anchor 20940
Bo0’ lauANNUNNTIdInauNax1an so-
matic mutation 989 PIG-A Fafufuflatim X-
chromosome SuvuwmdyluLfRsesnvasms
foemeh GPLanchor™® wenanimanumuse
Aenameh indaidensludihe PNH aaaaau
anadasiudaslseiifulseviannafaungima
stem cell VL&%Ll;r’\l aplastic anemia, myelodysplastic
syndrome, acute myeloid leukemia bag myelo-
proliferative syndrome L&A PNH thﬂimm
stem cell fifinadaiiadonnnafia (clonal
hematologic disorder)”"’
a"ﬂwmmazmmima@ﬁﬁﬂﬁéwﬁ@mm PNH

Iéun intravascular hemolysis, bone marrow fail-
ure WA thrombosis” M3iadelsa PNH daq
m@"ﬁ’yﬂﬁmﬁwwqﬁmﬂﬁﬁaﬂﬁﬁLL;J%QWLLazL%aﬁa%’
mimmamqﬁmﬂﬁﬁ@miﬁsﬁqﬂum‘ﬁﬁaﬁy PNH
Snumnesey laumsamasiuvgjandums
yosouema rasdindasunisanasmimnd wu

Ham’s test (acidified serum lysis test) Lag sugar

water test (sucrose hemolysis test)*’ aeh9lsh

(7 1 a Y o = %
MAMIATIAGINAT S0 1in Ao enansnemaa ke
UwdiniRonuashin uananimanagaudl
Fumesla PNH uaziumaumavhlssnsnsosiszend
SL»\/L Y o Vo \/L [29) A 3 \/L v A

Flandsanyiy lafuiden’ dasnladnig
Wewm3eanTasdud sy PNH @iun mono-
clonal antibody gel technique (PNH gel test)""”
Wasmamniiadaauns PNH fiinsneme lies
GPI-anchor a&hdﬁa\luﬁiﬁ I@Eﬁ% PNH gel test i
mm‘sﬂ%@‘mqmmmw%awaq CD55 L@y CD59
vfindoaunsldlufihy PNH  ushsiidsdans
hlsisnniinuagliansnsnasam GPI-deficient
clone AiwuluBanautare 16

6Luﬁmqﬁu1é’ﬁmﬂw flow cytometry 33NNU
monoclonal antibodies a\lﬂfﬂumimaaugm?m
walies GPl-anchored proteins 1@t CD59, CD48
uay CD55 MLﬁ@Lﬁammr}iﬂ’m PNH (PNH cell)*®
iogandenNa g (specificity) wazana b
L A i aaA PR A
(sensitivity) ANTITANAINIUNEU LAZBIAIN
ATDATINVATIEAMINAYD PNH clone Me)
GLH hematopoietic cell lineages \lé’faﬂ’hl,l,am%%aﬁa
] , ) 2 . éLsz A , A
NI Ham’s test” a9gninan iz Ham’s test 49
waiuifinasyuamiuamaienzh PNH® T
UssmelnedeiiinefriinmslifuidamnmaTa
Aeeilsn PNH I@Bﬂ?ﬂ% flow cytometry IR
NNlaswentna@@ng saninlafiadnen medan
¢ o \ A A v a

21y IENHGT Wuwtsndief lfusmslunmanga
AaTgh wlen PNH mnamuneninaduians

% 1 = a 6 U v

FosmyavdsiRansnamaiensionados el
, A A o X P 2
My lumsAnmassfiazuen Wvmuiing
nasLYaIMIRUhathadan lunaene fu Lo
4 heparin uas EDTA Wiamiiudenuds gy
Uszlomilunmaugodaanasdsnismeluszay
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| R A | % dl

L’Jﬁ’]LW{L@"’\]QQSNNaﬂi?ﬂﬂ@]amaﬂ’ﬁ@ﬁ'ﬂa%aﬁmﬁq@
Z a A A a ¢
3’33JVN‘]_]33J’]M?JENLﬂa@ﬂiﬂ%ﬂ’]i@ﬁ’)a’%ﬂi’]gw
G Yy A Y A 1§ Ao

ﬁ’]gﬂiﬂLﬂUi@ﬂiN’]muaUW?j@LWWGLQWENH’]N’WDWTJQ
a vy & A ¢
’JLﬂ?’]gﬁ\l@W@LN@Laa@LL@@LLﬂSLLﬂ‘Sk&IﬁVLGﬁ@] (granulo-

A a G A o
cyte) Lwaa@ﬂiﬂqmsl%ﬂ’ﬁmﬂLﬁa@'ﬂ’m@lﬂfﬂ

1 ad
nasAnuazItms

msiiudaeien

memdsanlesuaNnBugan (informed con-
sent) ngNFNmazlsuMsAzRannTvaacdan
&1 (venous blood) lavaananstiuianuds EDTA
(EDTA blood) t@¢ heparin (heparinized blood)
Tnesenadonaarisienuds @e 3 mL:5.4 mg
EDTA 1€ 6 ml :40 UL heparin SNNEGOL lawe
heparinized blood W NNAFOLATIAE 2 mL 7 3
naauenunsylaled do fina 0 alus, 24
g uay 48 s semnesavesousasan
G o oA Py Ay G A
mumamma@%mmmmm MIULNLEALFDA
wasaanandiaidanavilesld 6% dextran in
NSS madnneinenunnan'
naxAn

1l5ynau@e &;’J:ﬂ’JEJ aplastic anemia (AA),
ﬁﬂ’)&l myelodysplastic syndrome (MDS), Q’ﬂw
lymphoma DEN¥AE 10 18 UaYKLAE paroxysmal
nocturnal hemoglobinuria (PNH) 13 918 I@Eﬂ%

A vG vy .
nauefithe PNH wenldifugile classical PNH 8
T, fihe AA Iewin PNH 3 e wae dihe
A I o A

PNH 7imeanmsidulsauds 2 918 maanzidan
vy @ 4 4 A s
prhedusunilirasmnaiinsgihilasthesn
famumasnniicnaninlaiaine mednanys
MEasHINY ﬂ@jmaﬂma (control) Waznauey
aun@f lifluseiddseirsnlan uazbusau i
AMuMIZiannNRaanianm Wayms

plGry ?dﬂﬂuﬂﬁﬁmﬂﬁ

Fmsdnn

340512391 GPI-linked protein (CD59) LA
LHAALLAY (Erythrocyte immunophenotyping)

1h EDTA blood #%8 heparinized blood 5 ML
flumaasmeans 2 naam dsNuds 50 ML
989 biotin mouse IgG2a (1:20) wag 50 ML 989
biotin anti-human CD59 (1:20) Tuvaanlonaan
wika w¥sntunelA7 4°C Tufifie 1530 wift &g
56§ 1 @53 el 1x PBS 1,000 UL shanthifi 2,000
pm 5 W7 BN Streptavidin-PE (1:10) 10
UL asliynvaaaneaad incubate 15-30 i 7
4°c Tufiflo &amad 1 a¥e e 1xPBS 1,000 UL
vl 2,000 rpm 5 Wil ik the pellet &1
Q9T 1% paraformaldehyde 500 ML Lasthan
eTziene flow cytometry I@EJEL‘% CellQuest soft-
ware
3A5129 GPI-linked protein (CD59) Ui
LLﬂi‘léIavL‘ﬂﬁ (Granulocyte immunophenotyping)

1 heparinized blood 2 mL WaxML 800 L
994 6%dextran in NSS sl 30 Wit wdsan
aduenTwindn supernate |d uraaanaaag
A 15 mL uagidisl 1xPBS aaly) 1 wh shivsiu
e waeluigi 2,000 rpm 5 wif NN cel
pellet 41 suspend e 1xPBS 1 ml, \UWad 1x
10°/mL §ia ¥aaanNaany (WRUNNaaANAR 2
1206) mﬁ@mn‘&wﬁm 50 LML 84 biotin mouse
IgG2a (1:20) Uae 50 PL 289 biotin anti-human
CD59 (1:20) Mma@%maa@mﬁa WXG‘IL’% 4°C GLuﬁ
fin 1530 wifl Srazad 1 A% dae 1x PBS 1,000
L I 2,000 rpm 5 Wi s Streptavidin
-PE (1:10) 10 ML aﬂﬂnﬂmaa@maaa incubate
1530 w7 9 4°C loidia 9nthudin 1 mL FACS
lysing reagent k8¢ incubate 10 W9 “7; 4°C ELW?‘II
fin Yhantidt 2,000 mpm 5 w7 Sazadent 1xPBS
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2mL 1 a5 Sufl 2,000 rpm 5 W i
granulocyte pellet RN 1% paraformalde-
hyde 500 L wazhanianzient flow cytometry
I@&Jsl,% CellQuest software
dacnasay
Wisufeuanuuansnadasiiudeassiagen
Afimsugnseanaas CD59 vuifindonunsiay
unsylaled Tuenund, fihe aplastic anemia
(AA), D:J:ﬂﬁsl myelodysplastic syndrome (MDS),
nliﬂ’m lymphoma L s:Jﬂ’Ja paroxysmal nocturnal
hemoglobinuria (PNH) isjmmnmﬁ 0 %ﬂm ey
0 24 $lag, 0 Flas Wensy 48 2l way 24
g euiy 48 $alus leeldmamesey paired
t-test (two-tail) 91N program statview I@W@ﬂa‘u
Sy 005 nReTuAm L
ialasifudansifinidonifinsugnsoanas
CD59 UnAAIRaALAY SEIeasiwidanuds
EDTA ua¢ heparin 3h9nafi 0 alus EDTA

{euiy 0 #2la heparin, 24 $2lug EDTA e
71 24 %2139 heparin uay 48 ¥la EDTA ien
U 48 %’ﬂm heparin I@ﬂ%mwmau t-test Ly
NAFELANNUUTLUTIUYRIUTEHNTARINGNGINU
vzl Towld F-test 15 Tovomousun@y iy
Nedeny 0.05

NAN1539e

MSUEAI2aNYAY CD59 UkLiALAaALAY (CD59
expression on erythrocytes) LLag LLﬂi‘L#Ialwﬁ
(CD59 expression on granulocytes)

meeneilediuduoasiaBanifinsusng
28NY89 CD59 UwAnRanLas (%CD59 positive
erythrocyte) MEMAIMIRLS Rt AaaTiud (i 0
$lu9) ToelFansudanuss EDTA ua heparin
WU %CD59 positive erythrocyte nd (normal
expression) [AULNG 99.97+0.06SD uay 99.92+
0.188D (mmﬁ 1) slu@jﬂaa AA 99.7820.44SD L

9197 1 UsAsen %CD5Y positive Ua¥ mean2SD Iuenndununsylalzduazsindenuasan EDTA

blood W& heparinized blood e 0 Fala 24 Falas uay 48 Fala

Normal
%CD59 positive
Seud WBC (heparin) RBC (EDTA) RBC (heparin)

0 hr 24 hr 48 hr 0 hr 24 hr 48 hr 0 hr 24 hr 48 hr
1 99.83 99.86 98.13 99.94 99.91 99.88 99.96 99.98 99.97
2 99.74 99.85 99.82 99.98 99.99 99.96 99.99 100.00 99.97
3 99.98 99.71 99.28 99.98 99.98 99.94 99.95 99.99 99.97
4 99.98 99.94 99.50 99.98 99.98 99.96 99.99 99.96 99.96
5 99.64 99.55 98.04 100.00 99.90 99.25 99.99 99.82 99.90
6 99.70 99.69 99.63 99.98 99.86 99.87 99.74 100.00 99.98
7 99.66 99.61 99.87 99.97 99.97 99.99 99.95 99.82 99.96
8 99.87 99.62 94.14 99.90 99.99 99.74 99.98 99.99 99.97
9 99.92 99.81 99.62 99.99 99.98 99.87 99.81 98.59 99.40
10 99.83 99.78 99.81 99.93 100.00 99.92 99.87 99.83 99.97

mean®2SD 99.83+0.24 99.7320.30 98.78%3.52 99.97+0.06 99.9620.10 99.83+0.64 99.92+0.18 99.80%£0.86 99.91+0.36

Thai Journal of Hematology and Transfusion Medicine Vol. 156 No. 4 October-December 2005



mafnHaTasTEEs Wmaiudathaiandansusadeantas CDE9 Ludadaafinmsilay flow cytometry

237

5197l 2 UsAgeN %CD5I positive e mean+2SD lwiilael apastic anemia vuunTylalsruazdinBoanung

211 EDTA blood 1a% heparinized blood fItaan 0 $3las 24 F1las uay 48 Falag

Aplastic anemia

%CD59 positive
Seud WBC (heparin) RBC (EDTA) RBC (heparin)

0 hr 24 hr 48 hr 0 hr 24 hr 48 hr 0 hr 24 hr 48 hr
1 99.61 99.68 99.654 99.80 99.96 99.85 99.04 99.86 99.97
2 97.09 96.59 97.06 99.52 99.68 99.43 99.15 99.65 99.21
3 99.48 99.77 99.11 99.94 99.99 99.95 99.90 99.97 99.89
4 98.67 99.33 99.98 99.60 99.80 99.84 99.89 99.89 99.85
5 99.92 99.24 99.67 99.89 99.95 99.96 99.99 99.96 99.99
6 99.85 99.34 99.37 99.76 99.81 99.76 99.74 99.75 99.74
7 98.64 98.17 97.61 99.38 99.35 99.35 99.24 99.39 99.32
8 99.86 99.93 99.56 100.00 100.00 99.97 99.99 99.97 99.70
9 99.98 98.83 96.48 100.00 100.00 99.80 99.97 99.97 99.60
10 99.96 99.93 99.88 99.94 99.89 99.98 99.69 99.99 99.94

mean®2SD 99.2141.80 99.08+2.06 98.73+2.42 99.78+0.44 99.84+0.40 99.79+0.44 99.66+0.74 99.84+0.38 99.72+0.54

M79fl 3 LRI %CD5Y positive Uar mean+2SD Turfthe myelodysplastic syndrome UnIylalza

wazfinidanues 9N EDTA blood Wae heparinized blood fivian 0 $alss 24 #2lag wae 48 Falag

Myelodysplastic syndrome

%CDb59 positive
Seud WBC (heparin) RBC (EDTA) RBC (heparin)

0 hr 24 hr 48 hr 0 hr 24 hr 48 hr 0 hr 24 hr 48 hr
1 9971 99.86 99.26 9817 99.96 99.92 99.99 99.99 99.91
2 99.84 99.95 89.45 99.74 99,57 99.93 99,57 99.86 99.92
3 9971 99.81 99.82 99.97 99.89 99.99 99.97 29.98 99.95
4 99.91 99,53 99.89 98.81 99.72 99.70 99.64 99.14 99,62
5 99.35 98.83 99.16 99.73 99.74 99.77 99,91 99.90 99.93
6 99,57 99.23 99.91 99.96 99.82 99.98 99.92 99,91 99,67
7 99.95 99,63 99.94 99.97 99.71 99.87 99.97 99.97 99.99
8 99,55 98.89 98,62 9978 99.82 99.21 99.77 99.92 99.62
9 99.46 99.42 99.65 9840 99.95 99.89 99.46 99,91 99.46
10 99.40 99.29 87.63 99.23 99.94 99.90 99,50 9978 99.23

mean+2SD 99.65+0.80 99.4140.70 97.33%9.34 99.38+1.36 99.8140.26 99.82+0.46 99.77+0.42 99.84+0.50 99.73+0.50

99.66+0.74SD (71971 2) Tufihe MDS 99.38%
1.365D wae 99.7740.42SD (Imemugile MDS 3
Tef %CD59 positive erythrocyte Hoen 99%

\fal% EDTA blood) (13197 3) slmjﬂw lym-
phoma 99.90%0.26SD ey 99.64+1.12SD
(M3199 4) Mtﬁ”’ﬂw PNH 73.51£55.10SD Lag

a a € a a { o A 1Y
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M919% 4 LFAIAN %CD59 positive WAL meant2SD M;}jﬂw lymphoma U%Lm‘a‘}ﬂa\l"ﬁé wasiARaAUA
277 EDTA blood 1a% heparinized blood fityan 0 F3lag 24 #alaws uaw 48 F1lug

Lymphoma
%CD59 positive
Seud WBC (heparin) RBC (EDTA) RBC (heparin)

0 hr 24 hr 48 hr 0 hr 24 hr 48 hr 0 hr 24 hr 48 hr
1 99.89 99.85 99.85 99.96 99.97 99.99 99.70 99.97 99.89
2 99.74 99.70 99.13 99.99 99.84 99.92 99.95 99.86 99.92
3 99.83 99.60 99.84 99.78 99.69 98.64 99.79 99.74 99.73
4 98.81 97.92 99.73 99.98 99.99 99.90 99.98 99.82 99.76
5 99.99 99.86 99.46 99.97 99.97 99.97 99.87 99.91 99.96
6 99.94 99.94 99.70 99.77 99.92 99.89 99.91 99.92 99.96
7 99.19 97.73 95.83 99.93 99.95 99.91 99.75 99.99 99.98
8 99.78 99.62 99.56 99.99 99.81 99.78 99.99 99.82 99.93
9 99.62 99.92 96.22 99.97 99.98 99.96 98.13 98.83 99.96

10 99.80 99.96 99.55 99.62 99.96 99.85 99.35 99.98 99.95
mean+2SD 99.656+0.76 99.41%1.70 98.89%3.06 99.90+0.26 99.91£0.20 99.77£0.88 99.64+1.12 99.78%0.68 99.90+0.18

M99 5 LEAIAT %CD59 positive k¢ mean®2SD Gl%éﬂ’lil paroxysmal nocturnal hemogolbinuria
vuunylaled uazfieidanias a1 EDTA blood Wa¥ heparinized blood fiian 0 42l 24 $alaws uae 48 alss
A v A ¥ < [ v A ~ wa | < .

Fedfthemed 3 ey 4 dmoanmaifiulse PNH udh uavdithesed 11, 12 uaz 13 wefisy i {iu aplastic

. ] XY =
anemia snmasuazldWan PNH
Paroxysmal nocturnal hemoglobinuria

%CD59 positive

e WBC (heparin) RBC (EDTA) RBC (heparin)

0 hr 24 hr 48 hr 0 hr 24 hr 48 hr 0 hr 24 hr 48 hr
1 15.84 18.77 19.21 84.88 84.84 82.90 89.96 84.05 83.25
2 3.94 2.50 4.64 72.02 68.98 74.68 71.42 69.70 76.04
3 99.00 98.99 99.00 99.82 99.84 99.52 99.60 99.86 99.44
4 99.52 99.01 9418 99.93 99.96 99.97 99.89 99.92 99.96
5 8.26 8.23 10.47 97.70 67.59 65.88 66.54 65.49 65.31
6 64.38 60.15 76.61 93.45 94.68 93.68 93.44 9458 93.65
7 2.71 413 3.28 10.04 10.16 8.96 8.85 9.97 8.58
8 55.70 58.33 63.76 78.65 80.69 79.50 80.48 81.54 78.12
9 3.85 453 463 28,51 37.79 30.23 26.12 36.22 33.98
10 27.88 26.80 23.82 76.85 75.37 83.75 81.45 75.95 87.51
11 64.51 62.85 71.26 89.99 93.25 90.20 91.62 93.05 88.88
12 39.64 36.74 36.07 96.53 91.69 95.46 96.19 96.67 96.52
13 5.18 5.44 5.38 57.25 57.20 60.25 52.34 57.03 58.54

meant2SD 37.72%71.52 37.42%70.54 39.41%72.86 73.5611£55.10 74.00152.76 74.23%54.90 73.68157.62 74.161£63.88 74.60%54.52
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9191 6 LEAIAT %CD59 negative Wa¥ meant2SD SLu&;\l’jﬂ’m paroxysmal nocturnal hemogolbinuria

uunsylalse uazfieidanuas 1 EDTA blood Uag heparinized blood fiam 0 4alas 24 Halas wag 48 il

Feffihemed 3 ua 4 neanmadiulse PNH udh uavdihemed 11, 12 sy 13 wefldsei@iudu aplastic

. | XY =
anemia snasuayldwamwidy PNH

Paroxysmal nocturnal hemoglobinuria

%CDb59 negative

e WBC (heparin) RBC (EDTA) RBC (heparin)

0 hr 24 hr 48 hr 0 hr 24 hr 48 hr 0 hr 24 hr 48 hr
1 84.19 81.36 83.49 16.13 16.17 17.10 10.05 15.96 16.75
2 3.94 2.5 4.64 27.99 31.02 25.34 28.59 30.30 23.96
3 1.00 111 1.00 0.18 0.16 0.49 0.40 0.14 0.56
4 0.48 0.99 5.85 0.07 0.04 0.03 0.12 0.08 0.04
5 91.76 91.81 89.55 32.32 32.43 34.13 33.47 34.52 34.70
6 35.63 39.86 23.46 6.56 5.33 6.32 6.56 5.43 6.35
7 97.32 95.90 96.73 90.14 90.01 91.21 91.29 90.20 91.58
8 4431 41.68 36.24 21.35 19.31 20.50 1953 18.47 21.89
9 96.17 95.49 95.37 71.57 62.32 69.85 73.96 63.90 66.11
10 72.14 73.21 76.19 23.15 24.63 16.25 18.56 24.05 12.49
11 35.51 37.15 28.74 10.01 6.75 9.80 8.39 6.95 11.12
12 60.38 63.28 63.97 3.47 8.33 455 381 3.34 3.49
13 94.96 94.67 94.80 42.84 42.87 34.72 47.74 43.05 41.61

meant2SD 62.30%71.56 62.62%70.56 60.83173.14 26.62%55.20 26.03152.86 25.41154.62 26.34%57.60 25.88163.98 25.43+54.62

73.6857.52SD (997 5) wasnuladiiudaes
Sadesdfimsmnemelaes cDs9 uuinidan
oW (%CD59 negative erythrocyte) slwgﬂw PNH
26.52+55.20SD ey 26.34+57.60SD (mm‘?‘i 6) o
fey dmsumedensinleifuduoasinbonia
M3LLEAINaNIDY CDEI ‘]J%Lmilﬂa\t‘ﬁ@ﬁ (%CD59
positive granulocyte) I@EJSL%ﬁﬁﬁuLﬁa@LL%G hep-
arin WU %CD59 positive granulocyte Duwln@
(normal expression) sluﬂuﬂﬂﬁ 99.83+0.24SD S]M
A1 MDS 99.4520.88SD (WU 2 T8l %CD59
positive granulocyte Haun 99%) GLWE‘U"JEJ AA
99.21+1.80SD (WU 4 M8 %CD59 positive
granulocyte #%auNd 99%) Mﬁﬂ’m lymphoma
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Study of the Effect of Blood Storage on CD59 Expression of
Blood Cells

Anchalee Thatsawad, Oratai Taka, Rajita Kunyaboon and Wanchai Wanachiwanawin

Division of Hematology, Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract : The objective of this study was to explore the effect of blood storage and different anticoagu-
lants on flow-cytometric analysis of CD59 expression on erythrocytes and granulocytes. Heparinized
blood samples were used for analysis of CD59 expression on both erythrocytes and granulocytes, while
EDTA blood was only appropriate for analysis of erythrocytes. Blood samples were collected from 10
healthy persons, 10 patients with aplastic anemia (AA), 10 patients with myelodysplastic syndrome
(MDS), 10 patients with lymphoma and 13 patients with paroxysmal nocturnal hemoglobinuria (PNH).
Analyses of CD59 expression were performed at 0, 24, 48 hours after blood samples were collected and
kept at room temperature. The CD59 expression as indicated by the proportions (%) of CD59 positive
cells were not significantly different (p>0.05) at different time interval of analyses. However, at 48 hours
of storage, the proportions of CD59 positive granulocytes from a few blood samples were unacceptably
deviated (>1%) from these analysed within 24 hours. The CD59 expressions on erythrocytes from EDTA
and heparinized blood were not significantly different (p>0.05). In conclusion, for analyses of CD59
expression on erythrocytes, both EDTA and heparin can be used as anticoagulants and blood samples
should be sent to operating laboratories within 48 hours. For CD59 expression on granulocytes, hep-
arinized blood should be used and analysed within 24 hours of collection.

Key Words : ® Blood storage ® CD59 expression ® Paroxysmal nocturnal hemoglobinuria
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