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1181 Anti-human globulin (polyspecifics) Qﬂ‘lﬁgslumaﬁaaﬂﬁﬂ'ﬁmmuﬁ@j?mﬁ'u’iwmﬂaﬁﬂ laglanizin
TWIATLREA tnatka Direct anti globulin test QmﬁwmmnLﬁa‘mLLauﬁ‘uaﬁﬁ%’uﬁuLﬁmﬁammﬂuéwmﬂ Taun
Hemolytic disease of the newborn (HDN), Autoimmunes hemolytic anemia (AIHA), Hemolytic transfusion reac-
tion (HTR) 1Al Indirect anti globulin test 1114 TAT79%1 Alloantibodies °1Jaa;Eﬂaﬂﬁ%’ﬂﬁmﬁmmﬂu%aa@mam
mﬂﬁﬂﬁg\mmlﬁﬁm Anti-human globulin (polyspecifics) %dﬂi:ﬂam;aﬂ Anti-human globulin a8z Anti-comple-
ment ABsINARANIUNNEANUENNTaRiaznaningluanEme Rabbit polyclonal antibody RsLWNZL Hu-
man globulin L8 Human complement 1ag) Anti-human globulin Qﬂmﬁ@li@ﬂmiﬁ@ human immunoglobulin
"?'iﬁwumsﬁﬂﬁu’%qﬂ%{ugaLm:mnmmmﬁnwwwm Antibody 3 n@5unszanslaginafia Direct ELISA &%
Anti-human complement gnwﬁmimmﬂ% Zymozan ﬂi:@;ulﬁl,ﬁ@ Complement activation lu%%'llmq\j AB
wazifiarduiiaidanuaiaziinns Coated Liioun Complement coated RBC lUdanszansfiaziinnsasns
weuduadiaa Complement a9 T mimmmmﬁwwaxmamauauaﬁﬁw%ﬁmgmﬁumjmaa Complemented
coated cell Polyclonal antibody ﬁaaaagnﬁwmﬁﬂﬁu‘%qw%@%ﬂmﬂﬁﬂ Salting out Tagnsly Saturated ammo-
nium sulfate, tnaia dialysis, LRUAMUTTY §I Heterophile antibody Qﬂﬁﬂi’@l@ﬂmﬂﬁﬂ Adsorption
technique ANULNTLVE Anti-human globulin W&z Anti-human complement wasanynRaNlusaTIEIW 1:4
Al 3.62 uaz 0.9 mg/ml ANAAL miﬁﬂmqmmwmmvhLm:mmﬁnwwwm Anti-human globulin reagent
polyspecifics ﬁﬂﬂﬂlgﬁi%’umméﬁmeﬂaﬁm 300 3181wnn3AT79 indirect anti globulin test wazlT clotted blood
maaéﬂm 43 78lum3AT79 Direct anti globulin test W3suIfiguNaannIgasnafiaiy Commercial AHG
reagent lapaadfanrissasnafialnuade (p>0.05, r=0.92) Lduandsinsnrssasunasluiiauaiaisu

MNSNINATAMIUNNITI) M) 2549; 39: 8-14.

f13tia : Antigobulin test, anti-human globulin serum, Zymosan, heterophile antibodies
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Abstract : Production of Anti-human Globulins (polyspecifc) Reagent for Blood
Banking Use

Yingtawan Tanvisut*, Jaturaporn Pornsinlapatip** Preeyanat Vongchan™

The antiglobulin test is commonly used in serological laboratory, especially blood bank. Direct antiglobu-
lin test helps to investigate the antibody sensitized red cells in vivo including hemolytic disease of the newborn
(HDN), autoimmune hemolytic anemia and transfusion reactions. In another aspect, indirect antiglobulin test is
used to detect alloantibodies in patient sera IN VItf0. Both direct and indirect sensitized immonuglobulin can be
observed by anti-human globulin (AHG) polyspecific reagent which contains anti-human globulin and anti-
complement were produced As facilities in production of in-house antibodies are available in our laboratory, we
therefore produced rabbit polyclonal antibodies specific to human globulins and complement(s) were produced.
The anti-human globulin was produced preciously by immunization of purified human globulins and the
antibody level was detected by direct ELISA. The anti-human complement was produced in the same manner
using zymozan as an inducer of complement activation pathway of AB serum from normal human. Hemagglu-
tination of complement coated red blood cells was used to assay anti-complement in rabbit sera. Both polyclonal
antibodies were then partially purified by salting out using saturated ammonium sulfate, dialyzed, concentrated
and protein determined. Heterophile antibodies in anti-human globulin were eliminated by adsorption technique.
Non-specific reaction in anti-human complement due to serum protein was decreased by dilution technique. The
optimal ratio of both polyclonal antibodies was studied for their activities by hemagglutination using human anti-
D sensitized cells. It was found that optimal concentration of anti-human globulin and anti-human complement
is 3.62 and 0.9 mg/ml, respectively. The obtained antihuman globulin reagent (polyspecific) was then studied for
it specificity and sensitivity in 300 donors serum samples by indirect antiglobulin test and 43 patients’ cell
samples by direct antiglobulin test compared to the commercial reagents together with the results from Blood
Banking Unit, Maharaj Hospital, Chiang Mai. All 43 sample of direct ant-globulin test were showed with the
commercial reagent and Blood banking unit. The finding showed no statistically significant difference between
two reagents used (p>0.05, r=0.92). This preliminary study revealed the reliability of our in-house anti-human

globulin reagent. Bull Chiang Mai Assoc Med Sci 2006; 39: 8-14.

Key words: Antigobulin test, anti-human globulin serum, Zymosan, heterophile antibodies
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‘lf’lm Anti-human globulins (polyspecific)
1‘1;@1‘571%]%1 incomplete antibodies ‘ﬁ%'uuu Antigen
vuiiadaauas leglusansarilwdadeauasiiio
mifﬁ'um:u (agglutination) laaaasataslay Anti-
human globulins (polyspecific) Yf’l‘m:’lﬁ Cross-link
sensitized antibody ﬁ’fl,ﬁl,ﬁmﬁa@Lmdl,ﬁ@]mﬁumju
(Agglutination) 4n13a373 2 wnafiadilofe Direct anti-
globulin test 1JWn1383299 Antibody fSURL anti-
gen UuLﬁ(ﬂLﬁa@]LL(ﬂda%l;LLgﬁluilﬁ\‘lﬂWU (in vivoy lalu
mMIa193i9awlse 1% Autoimmune hemolytic
anemia (AIHA) Hemolytic disease of the newborn
(HDN) Hemolytic transfusion reaction (HTR) L8z Drug
induced hemolytic anemia LLag Indirect anti-globulin
test 91umInTram Antibody lu Serum Tagvinaas
\fiauaafingu Antigen lag antibody 1w Serum suriu
Antigen UuilialRaauadlunaaanaasd (N Vitro) uas
Anti-human globulins ﬁ’mﬁ’]ﬁ' Cross-link sensitized
antibody YT’]I‘I;Lﬁ(ﬂLﬁa@]LL@\‘]Lﬁ@m’]iﬁTllﬂﬁi&l (Agglutina-
tion) lalunsasransesuandved (Antibody screen-
ing) i:qLLauauaﬁ (Antibody identification) N17a313
mwrﬂﬂﬁ'uvléymauﬁa@ (cross matching) WAZNIAN®A
LaUALIBUBALIALREALAS (Red cell phenotyping)

1f'1m Anti-human globulins (polyspecific)
Usznaumsuaniived 2 wiiafe Anti-human globu-
lins ﬁmﬁ']ﬁ Cross-link sensitized antibody ‘no’lsl,‘lg
Lﬁmﬁammuﬁ@msﬁ'umju (Agglutination) W&z Anti-
human complement components Ymmniay Comple-
ment components NaauwIaEaALAsTLAAINNS N
Complement fixation %agnﬂsmzmim Antigen-anti-
body complex (Classical pathway)

Nnumafinusneuntnitlaiminaauaudvad
ﬁaaawﬁmm:ﬁgaﬁmmﬁwLWﬂzLLayﬁwaﬁwam'a
LLauﬁLﬂ%ﬁi%ﬁﬂﬂi:@zunsz@iﬂﬂﬁa Human globulins
LR Zymozan induced complement coated red cells
pj’iﬁ'ﬁaﬁumﬁ@luﬂ'ﬁﬁ’]LLauauaﬁﬁy’daadmsmﬁu
Lﬁ"awﬁmﬁﬁm Anti-human globulins (polyspecific)
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Salting Out

ﬁ;jm: activity 7898 5un3zanpdslasumsaa
ﬂi:@zu@ivm human Igs ﬂ'am;mmﬂﬁﬂ indirect ELISA
Tagls human Igs LARBULWATTNAS 21Nt block
non-specific binding sites éy’m 5%BSA-PBST pH 7.2
Lﬁw’fi%'umz@hmm:ﬁalﬁﬁwﬂg’jﬁ’%mﬁ 37°C wWn 1
134 an988na8 PBST 1in HRP-conjugated swine
anti-rabbit Igs ¥UFATE7A 37°C win 1 Fala
a1908nA2Y PBST qmﬁwm?m TMB-H202 substrate
LLawﬂq@ﬂﬁﬁ%m@;’m 2N H SO, DIUNAT 450 nm
WIsuiisuny preimmunized WLaZ post-immunized
rabbit serum aniuanaznawlysiuiuiisnmadia
salting out Tagley saturated (NH,) SO, uazasain

anuNenllsduasmnaiia Lowry’s method

1.2 Msiaa Non-Specific antibodies

I{Lﬁ’@LﬁammwamuﬂﬂﬁqmmwLL‘ﬁaLLsd
ﬁy'ammgﬁa A, B lUaz O ﬁfmmmyja: 2 7g duans
imaaaay NSS 91924 3 A3 1 packed red cells m;j
A nEunudiunszanganve 1.1 lusanain 1:2
falwingisemanuaulugifu asunmduiuem:
#5u s Uiy §RTeniuies B uaz O aaldemuseu
ﬁrmffumaau adsorbed serum @T'm 3% cell suspen-

sion wlﬁa@ A, B 4z O 1S8uiNaussninegsunan
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1.3 M3NMDA Anti-C4d (§1%7U Anti-human
complement components)

\@383 C4d coated cells lasia3aa Working
trypsin/HCI (1:10 trypsin/HCI, lasn3t30979 1%wiv
trypsin/0.05M HCI 4311@3 1 ml NU 0.1M phosphate
buffer 331013 9 ml) NUUHEN packed C3b coated
RBC (“Ja 2.3) 1301@7 0.4 ml NU working trypsin/HCI
J30193 1.6 ml mﬁﬂﬂéu‘[uéﬂmqumﬁgﬁ 37 °C Wt
30 Wl Asunaiuae 4 a3 Usuanuwaswin

2% a2uunae nawi W laneaseunudsunszeny

MINATDY activities Y99 Antibodies Nin3eraila

nesaulfisenvasnendvediaionladai
anti-human Igs nagaUannafia indirect ELISA
(;I’\‘] LLﬁ@’Ix‘)lWITE] 1.1 LaZNAFaLUNY anti-D sensitized cells
@Tﬂﬂmﬂﬁﬂ agglutination WIsuAsuny commercial
anti-human globulins (amﬂ'mmvlm) &§1"IU anti-
human complement nasau a3 e comple-
ment components (C3b, C3d, C4b) coated cells

wazlwrind§isennudsuansmaiia agglutination @9k

M5A38N C3b coated red blood cells
zidead3unas 4 mi lagls ACD s
Foaudy Tuuenwaauuazisas a9 maaniy
winde 3 asg Q@‘I«E’]Lﬂaaﬁd 13099NANFNNAIY
wnde 1:50 uaziwanaufitsaansuaniisunas
2 ml 16uaslu washed packed red cells NG
sensitizing diluent for C3b coating cells (LﬁuLLazmu
aémaaﬂnm) 1331913 39.6 ml UazL@N 0.4M MgCI2
33195 0.2 ml a9lUnuA Naunuuw magnetic plate
ﬁqm%{]ﬁ 0°C w1w 30 wifl Woasuiantfuasimas
4 assmpininde Usuanuwnswie 2% mesiinae

nawiin llaneasaunudsunszany

PI3IA38N C3d  coated red blood cells
RZRHEY Working trypsin/HCI (1:10 trypsin/HCI,
lasmsi3aad 1%wiv trypsin/0.05M HCI 131103 1

ml AU 0.1M phosphate buffer 3u1a3 9 ml)
PINUUNEY packed C3b coated RBC (°1Ta 2.1) JFues
0.4 ml NU working trypsin/HCI 133763 1.6 ml
mhvl,ﬂg;usl,uéwmqumﬂgﬁ 37 °C 1% 30 w171 ATULIAN
fuss 4 055 Usuanuauwdn 2% aresinde

nauv I lanareunudsunszany

M5IA383 C4b  coated red blood cells
lnzidaad3unas 4 mi lagls ACD luwansiv
WRaaldd RealIunas 2 ml Naunu 10% sucrose
1531905 20 ml Naulﬁm}vwﬁuua:éjusluénmfﬂqtvmgﬁ
37 °C W 30 W asuaduans 4 a3 Uiuaa
wuvwidn 2% aresiinde newinlulsnesauy

FIUNITAE

M35A38N uncoated red blood cell
zdant3unas 4 mi lagls ACD Wuansin

Boauds tuenwaguILazITas 9IRS 4 39 A28

NSS U3uiils 2% cell suspension nawinlnaseuny

FIUNITAE

M3AIL trypsin treated red blood cell

RZRHEY Working trypsin/HCI (1:10 trypsin/HCI,
lasmsiiaans 1%wiv trypsin/0.05M HCI 1311035 1
ml U 0.1M phosphate buffer U3u1a3 9 ml) N
W& packed red blood cell 438163 0.4 ml Ny
working trypsin/HCI U3a1@3 1.6 ml iﬁwvl,ﬂa:uluéwmfw
QAN 37 °C wu 30 wfl asuafuans 4 ass
Usuanuwnzwdn 2% aaswunda nausialdly

NARBUNLDTY NTzaNy

MINAABY Anti-complement 1UF5U nIzAE
13994 TSUNTTAN AU ABULL serial ten-
fold dilution $i1E5uAI309196INAAIIWIN 2 VoA
nantuasaauasnduas lufnaundunatndon
aglslué?nwmz@hae] s 1 wua 79l 5 wiid
qm%qﬁ%yaa mmfuﬂ"ué'mwamnm:ﬂq;maa

LALR ALAINIE serofuge Namsm'}:ﬂ@maa
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M3 Anti-human globulins (polyspe-
cific)

inuaudveansssriainnautiulusaan
1:1 Tawly undiluted anti-human Igs uaz1:4 anti-
human complement mnﬂf’umaauﬁu anti-D sensi-
tized cells \WIBULI8UNY commercial AHG reagent

(RNANTI9 INE)

naaUNUMBLIIdILSInlatiauazyl e
maaummmgn@TaaLLa:mmmﬁwa{lﬂf]ﬁ%m
’Lué’mzﬁuﬁméﬂm (N=43) msinafia direct anti-
globulin test LLa:aluﬁ'aau"]aLﬁamgu%mﬂ (N=300)
aenadia indirect antiglobulin test 1W3sLfinUiy
‘lf’lm commercial AHG reagent LLa:ﬁ’maﬁle@w
ATREUAUNAMIATRTlag N U sEen
nasaUAILAaA Wilcoxon Signed rank test U8z

McNemar test @NA1AL

Wan13INnang

Anti-human Igs AENuMIAnAznawlUs@udn Y

[ [

DONUAILAZNIDA non-specific antibodies @7 UINaia

multiple adsorption wuiwﬂﬁﬁ%m%aﬁm:mﬂﬂ
WUAF (TR 1) MIANEA activity vasuanfived
a8 anti-D sensitized cells (W3puifisuiUingvas
gmmmalnewusiienfindaladanuuseii 1:256
mnmienaialalwihssismmanalnewitlawnes
(1:512) M3AN® activity 284 anti-human comple-
ment component W'U’J'ﬁfl' non-specific reaction
fiuwas A, B uaz O LﬁuLﬁmﬁuﬁﬂgﬁﬂmigﬂﬁu
aaﬂ@;’mmﬂﬁﬂ multiple adsorption LaZN19@ anti-C4d
8anA1Y C4d coated red cells FawuufAse
"L;iif’]LWﬁz%avlsJ@Taamivl,@TQﬂﬁﬁ@aanvl,ﬂLﬁ'aslfﬁy anti-
human complement 1383719 1:4 (@131971 2) uazfisng
flaugwizae C3b, C3d uaz Cab coated cells
MuAINs (15199 3) Warhuandvedmsessia
snugniwlusaain 1:1 lagly undiluted anti-hu-
man Igs WA 1:4 anti-human complement LAY
A3IIRBUANLIIVIUNTLINY anti-D sensitized
cells wuiwlﬁmwmmwmﬂﬁﬁ%mﬁ 1:256 @1n
fwmmmgmﬂfﬂﬂmm:; Wanasauiuaiosns
Lﬁam‘;ﬂam,l,a:;gu%mﬂiaﬁm WUINEINNINATITFEL
"L@Tmaﬁ'mfwmmmgm LAZNAMIATINVBILIMUNT
nuswasiden laglufiaenuuanasemsfiivadny
(p>0.05) inenvsasrfialnnamInsiafisannsadii

(r=0.92)



M9l 1 ugaslfise1ae anti-D sensitized cells 184 anti-human Igs NuAalan1anaIn13vin multiple

adsorption
DiutoriCelll At | A2 B B2 | o1 02
pre | post [ pre | post| pre |posi) pre |post| pre |post| pre |post
undiluted | 3+ | neg | 2+ [neg | 3+ (neg | 2+ (meg| 2+ (neg| 2+ |Reg
1:2 2+ |neg | 2+ |neg| 2+ |nBg| 2+ |neg| 2+ |neg| 1+ [nag
1:4 i+ | neg | 2+ [neg [ 24 [neg| 1+ |neg| 1+ |meg| 1+ |nag
1B nag|neg | 1+ |nag| 1+ |neg| 1+ |negl 1+ |nag| 1+ |neg
116 neg| neg | 1+ |neg | 1= [neg | neg ineg | neg |neg| 1+ |[neg
132 nag | neg | neg [ neg | neg | neg | meg [ neg | neg | neg | neg | meg
1:64 neg) | neg | neg | neg | neq | neg | neg | neg | neg | negq | neq | neg
1128 neg | neg | nag | neg | neg | neg | neg nE;; neg | neg | neg | neg
1256 nig | neg | neg | neg | neg | neg | neg neineg neg | neg | neg

M319N 2 usaIUfNse1ae C4d coated red cells U89 anti-human complement AUWAINIINTA antii-Cad

antibodies

Dilution Reacticn with C4d coated cells Reaction with C4d coated cells

pre-adsorption post-adsorpticn

1:10 24 Mot detarmined

1:20 1+ Hod determined

140 1+ el cetermined

undilute Mot determaned VWeak positive

12 Mot datermined VWeak positive

1:4 Mot detarmingd negative




msan 3 WLRAINANIINARAUIZAINN anti-complement Ny C3b, C3d waz C4b coated cells

C3h 2 3d Cab
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3%1§mllﬁ$ﬁ§ﬂﬂﬁﬂ15ﬂﬂﬂﬂﬂ

é’iaﬁ'ﬂmmsnwﬁmﬁﬂm anti-human globulins
(polyspecific) "Lﬂymui'@qﬂi:ad@f wninaaled
anuswnz anwhfoudevlaruiemnasgu
Sasminveinay 1:1 lagly undiluted anti-human
globulins W8z 1:4 anti-human complement a3
Lmywmyulﬂsauslumfwmahﬁagﬂw;aﬂfﬂi:nam;w
anti-human globulins 3.62 mg/ml W& anti-human
complement 0.9 mg/ml ﬁﬂmﬁwﬁmmmsnl“g@ﬁwm
LLauauaaluﬁaaﬂﬂaLﬁa@éﬂamm:é’aaﬂwmﬁméﬁmﬂ
lonaimwdiuhoanasuiismmnslunasaae
laglufanuuanarsiuesnidioddn (p>0.05,
r=0.92)
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