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a a a 1% tﬁl %y [~ )
LOUGIRU-LaUAUDR sl,umﬂmawslﬁmua%t,ﬂuﬂizm
Aothinae (NSS : saline medium) ttag LISS (low
ionic salt solution) Weruiu PEG %ﬂ%mﬁﬁ@ indi-
rect antiglobulin test (PEG-IAT) I@Hi%%%mﬁﬁ

Aa dldl a 14 ) Aa Dlz:il 1
UL ATINTILT AL UR LD ATINU B
aesldunn anti- Mi®, anti-Le®, anti-Le”, anti-D
wae anti-E WWUAATenU screening cell #9l4
Nutlard Aduaudiauasiuloniuafiue o
S AnausasFRRenTisnnn i ushnanedT 4
AN MNAWAENTY ENLEASTNANNENINTD
faneasdnaseiioniulumadinggisen ek
NINRLFTANLLOUALIDATIS)

WATia PEG-IAT A9oaiiudnusnymaniigig

Aanna a a Al z a

Tumssmamndiiseueufiau-weufivadlalaudn
TuaznatifisauduafBanmeh

Jaquazisms
shen

1. flﬂ &N 20% Polyethylene glycol (PEG me-
dium)* Usznaueme Polyethylene glycol ‘ﬁmﬁﬂ
INLaqa 6,000 (BDH chemical Ltd. Poole,
England) 20.0 n. azat phosphate buffer
saline (PBS) Gaudmnanseig phosphate
buffer pH 7.3 11U vhinde 0.9% ludemau 1:0 Tae
%3 PEG 20 0. udadia PBS lsiasy 100 wa. s
enfi 4° (phosphate buffer pH 7.3 Lsenauent W
e A 1531@3 16 Na. Uz 1hen B 13315 84 3@,
when A fe NaH PO, H,0 22.07 . azmﬂuﬁﬂﬁ
&1 ﬁmzuaz hen B fis Na HPO, 2270 n. 1
avanelhile 1 dasmudey)

2. ‘ﬁn ¢ low ionic salt solution (LISS me-
dium)? 6i3a1an NaCl 1.75 n, glycine 18 1., 0.15
M. IEHZPO4 11.3 N, Lae 0.156 M. NaZHPO4 8.7 1.
Farhndwauasu 1 e U5u pH Wle 6.7 uald

sodium azide 0.5 0. (u preservative Lﬁuﬁwmﬁ
4 o

3. Normal saline solution (NSS medium) Ao
0.9% NaCl

4. Polyspecific antihuman globulin reagent
(Biological Laboratory Ltd; Auckland)

0
1. Screening cells Y5znavaae

1.1 waalaianuasmy O, Mila+)

1.2 waalaRanuamy O, C+o+D+E+e+
e S-IAT

1.3 Papainized red cells O, Le(a+b-)+
Le(a-b+) ¥38 P+

1.4 Papainized red cells O, Le(a-b-)
38 P-

2. Ghethansm Apassiiuaudusdfivuaiio
WAINNMAINNTFNFEASNTTINAITLADA ATAY
WANEENERSARTIINE NS S.N7iAa eun anti D
NI 12 69e  anti -E 94 10 610e anti
1e® N 7 6oy anti-Le” WU 5 G0N
Lay anti-Mi® 91W% 7 6198

3. Tumanesensonae s luladsaludd
1531619 50 Talasdes fia 1 e
Bmanaaas

FmauBeudeuema bashnaens 3 iar
lon

1 Benisirusiauendiuefusasedng
shindo (NSS), LISS ua¢ PEG 154 2 fold dilution
1:2 - 1:1024 FealeeFlwadsnlu

2. Gsfindenunsiifiueufianuaseiueie
wendivadinn Tuudasvaen 5538 antiD e
anti-E ¥ SIAT cell #siuoudion D uae E, anti
M Had O, Mi(a+) uay anti-Le®, antiLe” 14
papainized cell Suneazduaiinesaulda 2.1
2.3 uagmiageqismesaute 2.1-2.3 lummaf 1
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Gni‘l\i"?i 1 Methods in brief from 2.1-2.3

Medium Anti-D, anti-E Anti- Mi® Anti-Le® ,anti-Le"**
2.1 Saline* RT, 37°C 45, IAT RT &', RT 60' 37°C, 15'
2.2 1ISS 37°C 15, IAT 37°C 15, IAT 37°C, 15'
2.3 PEG 37°C 15, IAT 37°C 15, IAT 37°C, 15'
Minutes

*

Faculty of Medicine. Siriraj Hospital

** Hemolysis was detected from antigen-antibody reaction

A A ¥ . . o (% .
2.1 ’J‘E‘Vﬂ‘ﬁ saline medium &3 anti-D
38 anti-E 1‘% Indirect antiglobulin test Ao LG
KinFanuag (3% s NSS) 1 e adlumaaaiamsy
2 e wehway Jugmsdungs LLﬁqa;uﬁ 37" 45
a y 1 Y v v 9; A gj v [
WA Tuamnaumaemehinga 3 a3 gavnesan
wiadiashen antihuman globulin (AHG) fugms
Sungauavl score S anti-Mi® NIFIUNEN
A7qamniivias 5 uay 60 wiil gmsdungauay
Tuinanuusavaliiten  wavdwsy anti-Le?,
antiLe” 1 2 gARagATIAN Le(a+b-1+Le(a-b+)uas
‘g@ﬁl@d Le(a-b-) Wi negative control a:%ﬁ?%
WaNTl 37 45 wifl Tugmsuanaesdaianuiad
o & ¢ ¥ A
LLﬁSU%ﬂﬂi@]L@mifi@m&miﬁwall’m
An Al Y i v
2.2 Qﬁwi‘ﬁ LISS medium 89 screen cell
A ¥ o ¥ 4 Yy
smagﬂumm Alsever @MEWINRD 3 mﬂm packed
cell Wadn LISS Whle 2-3% wem 2 wem a9k
Addv C!l A 1% gj
PRAAVAFALNNTSN 2 Nee (MRna9eIe LISS) ¥id
%0289 anti-D, anti-E, anti-Mi* \ehnaa LLé’qaq'u;ﬁ
° a y (9 1 Y v [~3 A
37°% 15 Wf1 TugMIIUNgu WA oRaaue
3 A39 ARvFATNERAAUAFsN AHG thig score
MIINGN UAFSY anti-Le® UaE antile” e
INENAMILANYALLIARDALAIN 37 % 15 Wi
2.3 33914 20% PEG medium? 14 indirect
antiglobulin technique (PEG-IAT) @a luusiay

NADANNTSH 2 N8R anti-D, anti-E Wag anti-

Conventional techniques for antibody screening test at Department of Transfusion Medicine,

Mi* Wisfiadanunsniuaudianasiv 1 neeyn
Va0 WasdN 20% PEG b PBS 4 vieln Ui 379
A | Y Y o A 1 y 1 1 y 1%

15 Wil wehwaalidniud laithua g weithidng
TuinGe 4 A3 ASEeYNaiNAesTUANGN
AHG umilugufifFen d w30 anti-Le® wa anti
Le” TIEUANEHAMIUANYDINAEaRLAA 37 %
15 97

A981BHA anti-D, anti-E, anti-Mi® Tufin
ATLU (score) ANNLIITBILTTNMIILNGN
WU anti-Le® way antiLe” UiNGENINMIUAN

G A o AR ¢ v v
yaaindosuns shufinlamaSgernedlseun uay
a a ada 2% Aana
SmeasBuaitmslnsuiuanasisaciisenms
Sungal feenmiefl 2 uazineehdit izl
3

a 6 Aa .

AATENaNINARRs 1AeEA non-parametric:
Wilcoxon Sign Ranks test 1‘% SPSS for Win-

dows"

NANSANI
TN 3, 4 WAY 5 WEAIAZLULANNLIIVD
YRS ldmnnismatinanianudninedi 284 anti-
D ¢ anti-E, anti-Le® ¢ anti -Le” gy anti-Mi®
1% saline, LISS , k8¢ PEG medium NNTTNNIU
12,10, 7, 5 W@ 7 TUNNAGU  MIANLANE
1 : o a v
mwmmmmmﬂmLﬁ'%aumamasjammmmaq
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MN9199 2 Interpretation of agglutination reaction” : Strength of reaction, Score and Appearance

Strength of

Score value Appearance
reaction
4+ 12 A single agglutination. No free rbcs detected.
3-1/2+ 11
3+ 10 Strong reaction. A number of large agglutinates.
2-1/2++ 9
2+ 8 Large agglutinates in a sea of smaller clumps, no free RBCs.
2+w 7 Many agglutinates-medium and small clumps, no free RBCs.
1-1/2+ 6 Many medium and small agglutinates, and free RBCs in the back
ground.
1+ 5 Many small agglutinates and a back ground of free RBCs.
14+w. 4 Many very small agglutinates with a lot of free RBCs.
1/2+ or - 3 Weak granularity in the RBC Suspension. A few macroscopic
agglutinates but numerous agglutinates microscopically.
Trace or micro 2 Appear negative macroscopically. A few agglutinates of 6-8 RBCs
in most fields.
Question-able 1 Rare agglutinates observed microscopically.
0 0 An even RBC suspension. No agglutinates detected.

Maef 3 Examples of antibody titers and scores”

Reciprocal of serum dilution

Titers * Score
1 2 4 8 16 32 64 128 256 512

Sample Strength 3+ 3+ 3+ 2+ 2+ 2+ 1+ % + 0 64 (256)

1 Score 10 10 10 8 8 8 5 2 0 64
Sample Strength 4+ 4+ 4+ 3+ 3+ 2+ 2+ 1+ % 0 128 (256)

2 Score 12 12 12 10 10 8 8 5 3 0 80
Sample Strength 1+ 1+ 1+ 1+ + + + + + 0 8 (256)

3 Score 5 5 5 5 3 3 3 2 2 0 33

* In prenatal testing or reagent evaluation, the titer is usually determined from the highest dilution of serum that
gives a reaction = 1 + (score b). This may differ significantly from titration end point (shown in parenthesis), as

with the reaction of an antibody with high titer, low avidity characteristics, manifested by Sample # 3

Thai Journal of Hematology and Transfusion Medicine Vol 13 No. 3 July-September 2003
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M519% 4 Scores of anti-D and anti-E from 12 diluted serum tested by indirect antiglobulin test,

using saline, LISS and PEG mediums.

Serum Anti- D scores Serum Anti- E scores

sample Saline LISS PEG sample Saline LISS PEG

number IAT IAT IAT number IAT IAT IAT
1 120 123 128 13 56 77 86
2 79 81 98 14 58 67 82
3 91 88 97 15 59 69 79
4 94 86 97 16 61 66 72
5 b4 69 86 17 61 66 72
6 68 37 70 18 72 97 86
7 107 108 93 19 85 71 80
8 48 77 77 20 51 48 48
9 64 87 87 21 35 37 43
10 77 78 68 22 23 45 14
11 68 40 65 - - - -
12 61 68 47 - - - -

M919% 5 Scores of anti-Le* and anti-Le” from 7 and 5 diluted serum tested against papainized cell,

using saline, LISS and PEG mediums. The last titer that showed hemolysis were reported.

Serum Anti- Le* scores* Serum Anti- Le” scores*

sample Saline LISS PEG sample Saline LISS PEG
number 37°C45 37°C15 37 C15 number 37C45 37C15 37°C 15

1 8 32 512 8 32 16 256
2 4 4 512 9 4 16 256
3 8 4 128 10 16 16 64
4 16 4 32 11 8 8 64
5 16 4 32 12 8 8 64
6 32 16 32 - - - -

7 16 4 32 - - - -

*Le(a-b-) cell showed negative reaction in every serum samples

a a € a a 1 o A 1Y)
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05199 6 Scores of anti-Mi® from 7 diluted serum, tested against PlMia screen cell in saline, LISS and

PEG medium.

Serum Score from anti- Mia

sample Saline medium LISS medium PEG medium

number RT 5° RT 60° 37°C 15* IAT IAT
1 69 75 70 90 87
2 51 53 30 42 82
3 23 82 36 73 78
4 70 80 47 59 64
5 60 60 0 31 60
6 69 62 47 30 46
7 107 110 84 90 39

Ujiseuduge) 3ewis PEG fiu saline, PEG Ty
LISS vasuaudivading 5 1ia lowaaa non-para-
metric : Wilcoxon Sign Ranks test Wui1 PEG
medium FI8IE3H anti-D UAY anti-E WA
Uffsenmadungulfuasnth saline medium aths
Sl ymeadia (o < 0.05) udl llusend LISS
medium (p > 0.05) &Y anti-Le” UaY anti-
1" $44 PEG medium TeeANUTENMIUGNYD
fioAaauag (papainized cell) 19 wssneiali
saline Wag LISS aehaiitiieheymestia (p < 0.05)
& anti-Mi® "o PEG IlthenaBayfisenmsdu

naallsussundlu saline uag LISS (p > 0.05)

Faeal

Iﬂiauﬁlﬂuﬁanmﬁaxmyﬁw (colloidal media)
119700 1T 22% albumin, polyethyleneglycol
(PEG), polybrene, polyvinylpyrrolidone (PVP) wag
protamine AU RN LOBARU-LOUALDA
ooliifindonunsifnnsiungaldiSau el
INLaqa IgG specific antibody §1%3U PEG ﬁgm
INLaqaaa H(OCI—IZCHZ)rl OH 15l linear polymer

fenldifummaniululasnugaanunsan Wians
low toxicity {v % immune complex &anEdn
AaniuSnmd1e® Tul 1987 Nance SJ and
Garratty G lenamiiana inlumsthessiiseees
polyethyleneglycol (PEG) ’J'WINLaqaﬁL‘ﬂ% linear
g dx 9: Aa ;dl A n‘ I I
polymer wiavanehaginivaouwnuil lugosig
984 reactive solution ¥ WANANNE NI UTD
A Aa dldld A ° L4
reactants AaluianavILeUFUERTRBL RN vl
wanuduafilamaduraruuaufinnuningiodon
WASLREA AR complex formation fa IgG sen-
N s X a4 Do X
sitized cell IAsuaeyh AT lomamengaiusnni
gy ATENW PEG WNAMNLSI8UfiRenes
namdnueayii, LISS® uag polybrene’ luns
Aa d/:ild 77 v Aa
aramuanivafnenudNdutes Toednadlu
waa@mwaaﬂmﬁﬁw antibody screening test Lag
compatibility test 114 antiglobulin crossmatch®™
M3l PEG vhiAediseniisungann fnauan
1/aaNviaa nonspecific reaction 1og*® WALFIIAN
Qlf A 1 y d‘ (% 1 (% 1 n‘
mavegawih e bithufiogmesungsmdsgud
37" usiswnae AN IAT
menmiRslenaaadld PEG U anti-D, anti-
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E, anti-Le’, anti-Le’ 4ay anti-Mi* WU Wikadae
BRI anti-D WAL anti-E 49
domlmajsinifhu 1gG antibody 1 score genh ¥
NSS e LISS medium W3oeas 50 2096haeh
(5197 4) aehalsfimunadiidan PEG shean
saline medium 2eNsfltiudAYMIEha (p > 0.05)
gnuzilalehonn TISS pehefivideny (p < 0.05)
nsdlifdedanafenaidensisinaseud 2
fold dilution &8 medium 7 4nasoDaLylH
Tsfuludsuanas shasiinasatfisenuaudian
Lowdivaflaaany IgG Suadnliiznldde
Tustudaueayiiu® daiulunsinmeelemsde
NEde NSS iluanydin 2-6% v AB serum
dioldamnasiessitueuduafiFanaa e
fadldnammanasitnaTE WMoy
¢nang NSS, LISS way PEG ¢itn1veasdda 1

45U anti-Le® uaY anti-Le” 1ANNLIITE
1Ren ln PEG gondilu NSS uae LISS medium
(#1797 5) penaflTiud e mesia (p < 0.05) iy
Aeanmssnvg 2 dsems dsemauanéie mald
papainized cell %@ﬁ’;L;ﬁ@Lﬁa@]Lngna}aaé’wLﬁu
"5 papain anrien qeiideed dUsunAslan
"3%51\‘1501% AABB Technical manual” " Wafe
ﬁﬁﬁ’%ml,m%ﬂu PEG medium aaaannaaas
Husenang natneas PEG fudnled nalnaas
PEG #plauana PEG witlugesienes reactive
solution ¥ Wikaudvafilomameiuwandiasn
T vatuouiuadi i 1gM asmnlall¥ papainized
cell Ufenamlsimamtiil uanawnﬁaWLmqﬁawa
ﬁﬂ,ﬁl@ma%qﬁumnmzmsﬁ 2 fa MafiawawIn
Usoaafidorsseslumsldidula lumsrnm
ﬁlﬁl% EGG) Le(a-b-) papainized cell Sy negative
control NENFUF3AAE anti-Lewis ﬁw@ﬁuﬁumaé

Le(a+b-)+Le(a-b+) NaNNUTSNGIRENILAEITY

Haauynenathausneh PEG medium s
§ anti-Lewis Mﬁﬂﬁ Le(a-b-) papainized cell {1
watanUaan aehslsfionudsliuilan PEG me-
dium 1%%%&“7&3@ anti-Lewis 2s¥11% Le(a+b-)
+Le(a-b+) papainized cell AanaLINLa0NWED
Foomadifauladnnde lanmsdnsidoodul
Anti-ME (5 TgM wi wuh PEG laigaeia
mmmmmﬁﬁﬁ%&mﬁaLﬁ&mﬁu saline uay LISS
medium maﬁumwﬁﬁ'dw PEG 7reeanunaen
189 [gG 6 iteisRuvseantiizenes oM™
TP SI papainized cell 71U anti-Mi®
iflasmnuendian Mi* grinanesedula? i
Idnnnannuusszasgisen lisharuaehsiise
MNAYMIFRFRIENIN medium NTia (p > 0.05)
ms# PEG Fo UL Laudiau-uaud
UBAUSSIUN score Tannaw Wsnmmeiineas
VN AN W1azmT1an weak antibody 9095501
Sy W Surue |6t Stater 12 18350 By
ey PEG-IAT technique MU LISS technique WU
’iﬂu routine compatibility test fHTNHOTIANL
Leufiuadain 5 dathsnsrad laiansnsanulag
LISS A 2 anti-Fy?, 1 anti-c, 1 anti-Jk° uae 1
anti-S §lasn Barrett VJ™ @enwSaufiey PEG
1 LISS Wufinir scores Inalaufunfnidaa
denmenatn 133714 PEG Seniadt scores 3
A LISS wag albumin indirect antiglobulin test
wacld 4 PEG unw LISS Twamitsedlunm 1 8
I@EJVLS\iﬁiWEm% acute Wa¢ anamnestic HTRs Glu
msliidon 6,353 T Wmasiiusuudasqlin
I@Bﬁa\lﬂ PEG »La\iﬁﬂﬁl,ﬁ(ﬂ nonspecific reaction a
3RS lunEaTIavn weak antibodies 17N
waayin LISS wag polybrene™ Vlaiﬁﬂtyml,ﬁlmﬁu

6,12

wouduad Kel™” wufiwulums 4 polybrene uay

lasnfudnsladuls? safumeanmlushalssme

a a € a a 1 o A 1Y)
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Smsumsdnmessiiumameaasididasdiln
snmzapaiieneaslddnmealy wenanit fde
M7 TR0 PEG snaleanui3enaas warm auto-
antibody Mm‘smﬂfﬁ@ alloantibodies ?Jm:j‘ﬁiﬁ
warm auto-antibody 8gjeat) wasiTaFunNaAenas
e uHE R ITASTUE 377 T PEG udh
\IQJG’TEN‘]?I]% IWTIZAN® nonspecific aggregates ﬁklz\i
ASLAERaNAN WAENININENATAR 3 PalETT i
8@ antihuman globulin reagent LLﬁﬁdf]uémwa
fal"

aqu

ANMIANIN AN PEG medium 23ele3u
UAfsenvesueufivaflaimne IgG w4 anti-D,
anti-E [dlwsvdumibs udiilol¥efu papainized cell
avthaiERNLRRTeN anti-Le?, anti-Le” 161 wiiuaud
Uadiin IgM aifeniiu PEG medium Hge
i Bee IgM anti-Mi® Fuoudiaugnynas
PeidulesiRslaiansnanld papainized Mi* cell |91

| @ s e A © v A &

aehalsfiensnsdniduiesdudo Aoauu
masialy) wumaneaas ennehesiad lilweud
Unfwiais i PEG medium Wiardannuasdeidas
auanUaaslumslfidulssd uavansmnuSumedia
as A ° (% 1 dl g dl
neansldanluimudioehefisnnavigsenany
Haymiineseialaan

Andnssudseme
mamauamm@%ﬂmnfﬁma@%msﬁmmﬂﬁa@
AU ES A TITNENLNE NN SENARS
;dl j g (% 1 Ao n‘ A Aa A
NoaaMpESHMUTHALOUALARANE uae
e (reagent red cell) FWMSUNIENMUOUAUDA
o M sansis
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Comparison of Blood Group Antigen-Antibody Reaction Using
Polyethylene Glycol, LISS and Saline Medium:
A Preliminary Study

Apapan Srisarin, Wajarin Shuabunmee*, Suphavadee Rojpipatgul*,

Mayurat Boonkaew, and Jariya Saipin**

Department of Clinical Microscopy; *Medical technologist student, Faculty of Medical Technology;

**Department of Transfusion Medicine, Faculty of Medicine, Mahidol University

Abstract: To find an alternative problem solving for some low titer antibodies. The comparison of
blood group antigen-antibody reaction in 3 different mediums: polyethylene glycol (PEG), LISS and
NSS were studied. Known serum samples of 12 anti-D, 10 anti-E, 7 anti-Le’, 7 anti-Le” and 5 anti-
M;i* were diluted in PEG, LISS and NSS. Each of the dilutions was tested with the screening cells
suspended in the 3 mediums respectively. The scores or titer obtained from techniques using PEG
medium were compared with those from the conventional methods, suitable for each type of anti-
bodies, using LISS and NSS mediums. The results evaluated by Wilcoxon Signed Ranks test showed
that PEG medium did better in enhancing antigen-antibody of anti-D and anti-E when compared
with saline medium (p < 0.05) but not different from LISS (p > 0.05). PEG also enhanced anti-Le”,
anti-Le” when papainized cells were used. The results were also statistically significant different
(p < 0.05) when compared with the couple of sera and cells reacted in LISS and saline medium.
Anti-Mi® was not enhanced by PEG when compared with the 2 mediums (p > 0.05). Some

aspects ofsome techniques in this preliminary study might be improved in further studies.
Key Words : ® Blood group antigen-antibody reaction ® Enhancement medium

® Polyethylene glycol medium @ LISS medium @ Saline medium
Thai J Hematol Transf Med 2003;13:209-17.
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