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Abstract : Production of anti-complement antibody for development of

anti-human globulin serum for blood banking use

Preeyanat Vongchan* and Kedsarin Chsnt&n*

The anliglobulin test is commonly used in serological laboratory, especially blood bank. Direct antiglobu-

fin test is used to investigate the in vivo coating of red cells 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 ,n yltro. Both direct and indirect antiglobulin tests are then linally observed

by anti-human globulin (AHG) polyspecific reagent which contains anti-human globulin and anti-complement.

Anti-complement can be used not only in antiglobulin test but a variety ot immunological assays. As facilities in

production of in-house antibodies are available in our laboratory, we therefore produced rabbit polyclonal

antibodies specific to human complement(s) using zymozan as an inducer of complement activation pathway of

AB serum from normal human. Hemagglutination of complement coated red blood cells was used to assay

anti-complement in rabbit sera. We present polyclonal antibodies specific to complement C3b, C3d, C4b and

C4d from our study. lt was also shown that the obtained antibodies has an inhibition effecl on complement

induced sensitized red blood cell hemolysis. The anti-complement will be further on combine with anti human

globulin to produce the working AHG reagenl. Moreover, it can be used as a tool in many immunological

assays. Bull Chi.ng Msi Assoc Med Sci 2005; 3Er lE5-192.
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Antigtobutin test rflui'Dnrrdldriun"rtJluria,:rJ!l"6nr:nin-rfiuim rrlo urq r:lu.trururnr:16oo

rdoar:rol'ruou6lodddr uauGnu:rufir lga dluirrnruloui'r oirect antiotobutin test riao:rourttauG ad

1l6irfid'luau6roulufirtqadluuaaoroaaolo ui6 indirect antigtobutin test rfiadruiiad'unrl! hemotytic

disease of the newborn (HON) autoimmune hemolytic anemia ua:ififiiurfirfioornnr:irtF ao iinr:nt:ra,r
sia,r or a-llir ur anti human globulin (AHG) polyspecific dr:J:rnarjoirr anti human gtobutin $n: anti compte-

ment 6.:rirmur:nrirlltf:l::Iulflunr:o:roirnlr:rd,lruqirr-lrririlnirivrsn6u "r '[d6nqi':u rfia.rnrnnrurriar

la.:ria.: iubnr:t n1:,rao[0t46! a61flf,:rulrirar io"u5l'l6iH6nr!au6r a6'ir u,ir:aionarnirrudllrn::drr
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lO lJll0O u.:1,1lJl Ul alolUuU1U1 AHG polyspecalc tUUn'llnOn'lTfl,l.!aU1U'l uA;UnUl Itl lllj:: lUIBlUnltflnU1
. ,'"1. a r.-ql'ruou Lo nrrfinurura zvmosan lunltnr;oiu complement activation lu6irnu:lnfil,trir6ootai ::riuun:

-- - rt v ) an?1 0't tyt't!?l a,t Iauou 007t notoTtof01Jtouttfiann1t1l1tfitnonlTtn]:nn:.i1aJt!otaao7ltnn0lJo?ti
.tfta 0 uJll0t fl? 110t'1.: ! n1nnl:flnD1fl!11 fft!1tn nq ttauon aty{ n tljugr losrl1l?q o!t!fl,tn uan0lnu

ruou6ra6dru6olqirirfiorusr:rbu-uri,rnr:ronrlo.rriqrdaorro.:firufiur{rcirunorn6rruuci"[o"6no-ra lruio:drrfiu
siat:J6oloisu AHG polyspecific sirr:"'ulfvro raloiruii antiglobulin test rrn:lrflfinffi{lriuin urdu 1
A - a q -' ta e d , a e, i * -Yralflunar aL!uo Llr::ulr i'ru?0u 0n!? g doa nrlnT: (m tfluftT !ao'l u lun't:qt0!la nna Rttun(1nt!
ldlruloifl uatjrl6 l:lr:rnninnr:urndriuirri :vs; :r, rrs-nz.

dt:tYa: anti-complement, anti-human globulin polyspecific, antiglobulin test, zymozan
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Antigtobulin test r! {ril 2 ulu 6a Direct
-' f

antrglobulin test uul! tutuRl$5:l nlto:?0l,i flnq
A^

RnltsYtIauotir|lJlltuotn00uo{nn0uoau$0uouao

dr n rr: usi ri.rLirfi qnr:unnsnr aliarfi ar nr:rnr:neir.L'

nr r:nriruifioqunrrBnnrrcirl.;'toiuri Hemotytic

disease of the new born (HDN), Drug-induced

hernolytic anemia, Autoimmune hemolytic anemia L!a:

Transfusion reaction hemolytic anemia Lrfl! Indirect

antiglobulin test q.tt!unltot?01,r1tt01{nuaqn!r}l't:
) ,c au e" Aoaua otnu1JuluQ t0 ao llon7l au Lll{tlltttlt u Ly{a

o:rorr un:fi pdzfi on an!ra A:Jo6 (antibodies iden-

tification) Cross-match nia compatibility test nltslt?i
tfioraruau6rou:ru!fio!6ao!!on (red cell typing)

n1:Omn1ll'l &'111tnrJA,t delayed transtusion hemolytic

reaction uo:lflunr:f,nurfirardu1 rdu Antigtobu-

lin consumplion test, Mixed agglutination reactions,

Leukocyte and platelet antibody tests rilunlu

Antiglobulin serum filflu.:rrlrurnr:16an

rYrtrJrirulrqjrflutfio potyspecitic antigtobutin

reagent 6r ::naut si? u Anti-human globulins
A^
6ruau6raGrri16oodruluqjo:r.iJurio tgG 16iuri

lgcl r!R: lgc3 udiljrinrdfiflLlilu tgc2 !!sr tgc4

a dr.:t:fi orllonrafi a:nr-rirriJu immunogtobutin

sfio6ufi ilciuf'ira;fl !riourlu rriurfl uuau6ua6

rfio tgM uo: tgn oi.:riun'nl6r rilulrnsoiarirur
or qia l:J:l n aufYr u Anti-human lgG rilul n'n uoioro ol
i Anti-human lgM !rd:/nis Anti-human lgA uB:
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2r:fl rrlnf, fi Rft'l:nrndri0.rlfi ri

x1 n r!auAua6rfioriurilurfi qiifi Anti-ti9ht chain

activity a dri? u lrdi fi arrLr:oo:toru human immu-

nogtobutins kinnrfio iiru ::nalrfioiaal6a nnti
human comptement3 6,:l:riJuuau6!odsis c3b, c3d.

c4b uos c4d 6ldrulrdo:rilu Anri-c3d' !da,lo.rn

1q6i,.lnu n6a;i comptement rdald1un1: inactive

rra;rlrn"ofilrr:.Jon:loaloanornirlnru nr:n::qiu
complement fioirrilu tertiary reaclion lunrtlfio
rJfr ffi urxwir.:uaudraurns$auGua6loldo16 ao*o.r

sorir u rlli!fionr:rhnr u.u o.:rior6 aouo.ldu yrn

nrrnt:cYu comptement r.fuei r rfiutJ o u6 r.riuq a u

flo?i1u lreixln comptement fi rrirlrr4rilfi ffi urkiil
nr:n::riuuoilu::u:u:n 3 uoihiraSodunru:nio:
-! -. i,v A
1r'r !L comptement ylt.I't 't11T ,n:u1tn1t9tolJ1{
I 4 . t r er . at otnoouo,llylluu louu,: uJtnonl:uonlJont ot6 ao

,sInn complement ryr 6i1fio ! f,'t Nt rn ot1nl,{ !Io u1f,
1.,

Antiglobulin reagent frriluullr.r potyspecific 60fi Anti

- human complement r?!adqi?u uano,ndu".li

uaudra6lorrrj16oolr.:::u:tuiu Lewis, Kidd, Duffy

rt03 P n 3q:']i l,i urJ $ fi 
-:u'rlei.i'o 

ro uduxl nfi Anti-

comptement lurir ur6nri: au

eL - I t.n it
o.tultrlnsnuTtn anulrruuLxta{llnun1'fr\:{a

/*.x,rfllr!:Jno{nu'ur!rJ'r$!!a:R'r !?o'1u o:rhlris'r:lr:n
rj::r u"o rirtdrir ulrirtrn un : ur n i nr:yriru $'lo n.l

ua:loiilnr:il:a.rnrnfln1:.liunru o nri? u Id?
Y-n!mrn:nH00 u1r1u!fi11u?un1$r,rn1ntnIn3rantu

*rhtid'a.: f,:darir u'nlfl run{ riJunr:oo nr:rir nir

nr:io"o rd a nr:Hi q dar lr: n rir loir o {lur rir u,:ru

rdaloinir.nolulni qBaonua nrniniarua:
rfi u.:fl a rJ:;lut{filoiir6nrl::nr:ud,rianr:6ru
nr:sou nr:ilnrinf, nBlr1fi fi ur6l,rir;suinr:rh.rru

un:nr:uriilqurlu.rruid'rl nr:l {iflIu'r ryrnlul n d ua:

n1:f 1i n"u fi fi fl r*n1 r,i uo: fi H n Hh or5 n oi'l u

iaquo:?inr:

r. nr:.oiaxxo Arouiil#lunr:6nnr:{u
n::dlu lcomplement corted Zymosan)

flfi ss o"ufir o uruu 2548

l.l nlllnSU& Zymosan A (S. cereyiriae cell

watt) iir iun:cairu 6 6'r

T',: Zymosan A 9OO mg n:orulu 30

ml dilute barbital buffer (dbb) }nudftsJlnr 30 u1fi

ornrturJuuo:oorir4 rilaiii.r 16rurir ln6a go mr

{11:J eiil lfr6aoulu 30 urfi fi'rlflriiuuuo:rlu
: a:

oou"ltnnann l!a:rst3J dbb !t!19l1 30 ml trytu

H allflrir riuurj,r rfir.Lrilufir:rqr:rin j luciriu

1.2 nttlgtiu fr€sh AB serum

ror:riaqnu n 6 asJV:niui{ nr,rdi
lrrilafio ne dluiu 3 :1u rlsa! 10 mt di11ir6oo

d e; ^ z L
$i,rsri?fra rnfi 37'c olnriu u[unrfll6r"l:rlriu
uo:u ilflurl-:rlro:rfin .; uriui,:lifi0 nrnni -70'c

1.3 nt:tn;gu Zymosan A coated rith
complem€nt

li''l zymosan A n'tn?ia t.t urlllaiyaoo

noaar 3lrn: '1.2 mt !!a; 0.4 ml adl.ro: 1 flnao

:Jua'rr g oiofi r,ooo 9 u1u to ulfi ri? u dbb
L -, ,.: aornfugol* rr4oifi.l r6aor.l AB serum o"l u dbb

lua'orriiru t,zo ornriurfir diluteo ee serum ilro:
12 ml (10 ryirla.rLl3lro: zymozan) a,rlunaaofifi

zymozan 't.2 mt dturaaoirriar6! dbb 4 mt (10

tyirtolfi rq: zymozan, iiula aovre.lsa uejr.lrir

ar*rnfi 37 'c ul$ 1 r"rlur n:lr?nrJquo:oo

rirlu,loidr ornulr:Judr.:5n 6 ors{6i1u dbb flor'1u

g o rir4 rr,,Ja5ii'rlrir lo rG trir rn6 arl-:r'rnr 12 ml

arlunaaofifi zymozan 1.2 ml dlriJu complement

coated zymozan A rhu:-uurjldon::sir0dtu'ru 5 o"r

eirur n aofi rri ar a-rrludrlrG lrir rni a q mt dl riJu

zymozan A control d1r;!6qn:;siratoRllnn
t.l nr:6orn::riun:;oiru

uri,rn::sirrrilq 2 !o aoB:ndlu?q 5 ot"2

dooiru complement coated zymozan A oi':o: 2 ml

rofisordruru t eir6ooi'r u zymozan n Iooiriuoau
.;

$at?Dn1:ooon$gon I o']l,]nr 1
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Day Information Number of booster and bleod

0 bleed i.v &immunize 1"

4.8,12, 16,20 Booster i.v z -o
30 Bleed 2'

Rest for 6 weeks for antibody screening

Booster i.m

76, 80 Booster i.v .' -Y

Rest for '10 days

90 Bleed
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it
9r'rr1.t1t I 1t{9l0 ttar2tn1f oon:;9Juf llrnlu

2. nrlrodolJuouFlo6isionolyr6rluoilu

6i n:;sirudruii uemagglutinstion

z.t nr:tnitlx cat coated red blood cells

ror: 16 aorl-:rrq: a mt Iozrld nco

riluar:riuriaoui.: :Jlurunr^rnrflrl1tla:r.rad drlrqod

rirurirrnia g nf'r oorirrn6ofi".: t6 aorlyr nr srrqir u

rirrn6a t,so uo:rirvr nrnrrd 16oorr rrfidr-Fr:ro:

2 ml LAriB{lu washed packed red cells orntiut6r:

sensilizing diluent for C3b coating cells 1tIuun;nru

0dqoaor?s1) 3lro:39.6 ml ua:t6l o.4M Mgcl2

J3r:rq: 0.2 ml altrlviufr rururiuru magnetic plate

iiqrrrn4ff o'c uru 30 urfi ri an:rrroriuo'r.:rtnd

a n:loir urir rn6 a :liunrr r trirriutil u 2olo oir lrir rn6 a

riaurhl ldnoso:rnir-r6ir:n::oiru

Z.l nr:tnitll CIO coated red blood cells

tol"ftl Working trypsin/HCl (1 : l o

trypsin/Hcl, Iqunl:t6aor.: 1 %w/v trypsin/o.osM Hcl

rl3rrn: 1 ml niu 0.'lM phosphate buffer ilro: I
ml) olnfu d! packed C3b coated RBc (1ia 2.'l)

rf:lro: o.a ml n"! working trypsin/Hcl rlSlro: t.o

mr ilrt:Jriuludr.rrir anrnni 3z'c uru 30 urfi

o:rrrort]udr': a ofi iun l l rril:'riurilu z*
cir arir rn6 a ri a url, ltjldn o s a r n"u 6il n :r sir sr

z.l nr:tgtigl Clb coated red blood cells

ror:16ao:-l3r:rn: a ml Iouli nco
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riJua-r:n"ur6 o o uil rirrdao 3r:ro:2 mtHdsJn"u 1o%

sucrose ilro: 20 mt ?rfl lftdl riuuo: ciulu

eirlrirqrur4fi 37 "c u'r-{ go urfi nrlrror:Jun'rr +

oi,: irorr r rl-lriurilu zv" oi':urirln6a rioufr

l:Jldvro aaun"!6i n:cqir u

2.1 nr:tfl3u Cla coated red blood cells

tqr;uxJ Working trypsin/Hcl (1 :10

trypsin/Hcl, Iounr:16 aorl 1%w/v trypsin/o.osM HCI

:l3rretr 1 ml ti:l o.1M phosohate buffer 1fT 'ln:9

ml) olnfuhfl packed C3b coated RBC (da 2.3)

irLrq: 0.4 ml rittworking trypsin/Hcl rlSrLro: 1.6

mt d-rl:J qu1u6j1.r1i1q rur4fi sz "c ulu 30 rfi
n:ulrarrlua'r': a oio ir.l o.',u,rirriurilu zy"

qirurir rn6 a riaurlrl ldrosauril6:"r:nr:oir u

z.s iGrgr:-u uncoated red blood cell

lor:r6aoGlro: q mt lould eco

rilurr:riutioalufi .: tlu$un?rilRlr!ra!tqn{ drlrqod

n oti ui. u Nss i:lrilu 2% cell suspension

ri ourirt ro aor n"u6il n:: oir u

2,6 nl:totSul ttyprin treated red blood cell

ro:u Working trypsin/Hcl (1:10

trypsin/Hcl,lo un'r:t6an1l 1olo v trypsin/O.OsM HCI

3 rq: 1 ml n"! O.'lM phosphate buffer i 'tn: I
ml) ornfu fr packed red blood cell ]fr lo: 0.4 ml
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?'Hfl t:rnninfl r:[nndliui]xri

eir.:rirarxuni 37'c ulu 30 urfi n:tlrrnrr]ua'r.J a

n :tl rJ ir n ru rriruriuriJu z "2" eir u dr l n 6 a ri o urlrLl
lfyrq n o ! ri! 6irl n:: cir u

2,7 nl:flottoU AntFcomplement'hiilt

n:yqirg

16 a orr6ir n::oir a rir o rir rn6 anuu

serial ten-fotd ditution rlr6itfi 16oor,:o-.:neimddruru

2 rro ruarrir rior6 aouo,rfifi uro:t finarnduLuoi

lniarodlua"n:rru:oirr g ornrio z.t-2.6 ,i.r1.[1u 1 viuo

fiirli s urfiii o zurn firia r or nriur]ueiruzu n nr:
tnr c n 6irJ,r ol tfio 16 o o uo.l oir g serofuge ?i fi nlt
rnr:neill allio16 oolu aooroeartounolirfi
rau6l a6'ir ulr:oio n olnd rarusirfioriu 1 ludil
n::sir u

3. nrr odountt!ar&rlr|to.: rrov6uodsio

n0tJ|lat|xrvn tunl:fJUU{nl5Unn10.tltlnlaootlo.i

3.1 nl:nodouflln:r rriu{ firfi&rcaxr

{o sd i iirfi iuri rl#rin nr: un nt o qrio ra'oo uo,r

rorl16aonu nGrri16ao A, B un: o
--t.a r < - ilrn n Lyt rrll.to? Lrf,:U14!!un{rr.i la fl?uuJotRaqi,ron

rsrStt rflu g% rirtrhrn6o riru6:-lr6 oorllilu serial
-:two-fold ditution ar''rurhrnFarriuniu rir 6:-u Z

umrirrJfr ff:urn"lrfi o16oofi fi uauGrouo:tn-luauGla6

lu6ildru':u t nur fi'llifiurulnir'oluru s urfi
rludrunnr:rfi orJfi ffi urlou16anrq r;rofilr-zuoliiu

nr:uo nz o.r rio rd ao uo.r rr:.ll sr:r:ni (comptete

hemolysis)

3.2 n rr fl fl cro ! rl or oru ri6 tr'r tr-l n r: rio n r:
ttnnto{triqt6oo[[nin o,: Anti-complenentluiYu

R:car'rsi

15 oarr6irn::dr ud inactivate rir l
anruni so "C u'tu 30 u1ililu seriat two- fotd dilu-

tion r.{ n! 6ir:'ir ur u z I o o ril 6il n ufi fi n rr I rrilliu
rrrr:*l lornl"a 3.1) d,tu?u 2 xuo !4 3% cetl

suspension fii *oud roBfiq:.liuuauGr a61u6r-lr

dru:u 1 lrao fi'lt{fiaruynfir.iarqru s urfi iu.iru

flfi rr qr;ufi: fiuurou zsag

ronr:rfr o':J!fi3ur urnrfi onr:rnr;ndlusol'jr
ruauGr.lo6oianalnirludlu6iln::oirrarm:nfut'.:

nrrrlrrur a.roorur,i6rrusilu6iualou rtrbitrirfi o

nr:uonsar ul a.:rfi o16aouo,r

flanlt oao.:

n:lsirufitcii!nr:don:coYueiru comptement

coated cetls nir s o-r arlr:n airlla*6uo6aio
noui6rruoi4n componenls toi Iosu.jrsur:n
11'l l$lnOnltln"l;nn 1A{ complement coated cells

nn j tfiofiroiautoi Ioui:coi!o?1 ui.trlon

uauG l a6 oia component oirl"l uonairlniutJ

nrr uao{ nr:yro souro r nxqir sudllur.irsl-r Ino,r1u
,i r_ x:lJll 1 Loul tnotJln:u'tn! trypsinized cell control

u3o uncoated cett controt usqllfrfiu.irfinr:nfi.t
uau6r o6qi anarn6 r usilun::sir uf{ s o-.: uanar nd
nrrdnsrlu6il n:;siruzooruo d.rdon::Eiuoirr

zymozan nlirle.irirhirfr onr:rnrtniia.rnirl compte-

ment coated cells sfiooirl 
"1 

oir u lorr:rlfi 2; uro.li-r

ntttnt:nri3.J1a.1 complement coated cells lfl uantn

u a u6 u a 6 oi a n a r r r i r r uai'ryir riu 1 lo-rfi o or n ru o

aoluou6ra6oio zymozan odrll:fi orlfi 21lJltrntl o\:

ruaufir a6 qi a component oirl 1 LJ rrirn"u 1o lru,jr
ruou6rodqiariru c3b [[at c3d finruu:.rlrnnir
uoufi:.loddartru c4b un: c4d

nliro fl o lJ Flt'r r.i fl'r rr:nr a.:uou6uo6lunr:

rir rilnr:uon,rarrfi o16 oouo.rfi rfi oornnr:rrfi rr:ir
cir uo a rulr6 rrud' rr:.L ir uou6 r a 61u6t"l n::eir u r n qir

ei 1:n rir.r g'i nr:ttqrnttol rio 16 a e rro{lei nr:loran
l o,: n:; oir rrdrlufr q-? uso,:1uqr:r.:d s loud
n::sir ugofl uor.r6.l6on::n'uairu rymoran hji
q ruar:lG o"r n eirr 1or:rrfi a; nr:yrosordrdanr4r

r+nr: rir.rto rrn dua :6ilL fi *r :J fr ffi rr riuuo'rlfr^r a nr:
uornrorrfio16aouor a r n n r:fi n ur yi l,ir n r: sir.r

a.;
ttauoil ao $ an all]^I ouluslo;l: r,iL Lov\ Rn nfl o nl;qtu

r.['ru 30 ;u un;r]')'tuu:l1J altrou6! a6u'in,:adlaiuru
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Nl c3b

I C3d

6 C4b

d c4d

I Tqpsin treabd
R8CI uncoated RBC

Day

1Jfi t ::n'uuauhuo6rianolyrfi wud1u6:"r:n::eirr n luiuoi-r.l I un"rion::q'u

fl]tr{ii2 rinnr:yroso:J6t"xn:i9i1u p riauun:lo,tnr:6on:tdu ri:.t complement coated cells

Dilution/conditio

n

c3d c4b c4d trypsin treated uncoated

Preimmunized s6rum

Undiluted 4+ 4+ 4+ 4+ 4+ 4+

'l:10 3+ 3+ 3+ 3+ 3+ Ji

1:2O 2+ 2+ 2+ 2+ 2+

1:40 Neg 1+ Ne9 Ne( 2+ Neg

1:80 Neg Neg Neg Neg Neg Neg

1: 160 Neg Neg Neg Neg Neg Neg

Day 30 afrer immunization

Undiluted 4+ 4+ 4+ 4+ 4+ 4+

'l:10 3+ 3.r 3+ 3+ 3+ 3+

1'.20 2+ 2+ 2+ 2+

1:4O Neg Neg Neg Neg

1 :80 Neg Neg Neg Neg Neg Neg

1;160 Neg Neg Neg Neg Neg Neg
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Dilution-Day 0 30 90 '135 ,i o5 321

cell B vs Serum O

undilute PH 4+ 4+ 4+ 4+ 4+

'l:2 PH 4+ 4+ 4+ 4+ 4+

1:4 PH PH PH PH PH PH

Cell A vs Serum O

Undiluted PH 4+ 4+ 4+ 4+ 4+

1:2 PH 4+ 4+ 4+ 4+ 4+

1:4 PH PH PH PH 4+ PH

1:8 PH PH PH PH PH PH

:r:sr:rnnianrrunndriudnri flfi oriufir o'uoruu z54o

nrtr{d 3 $auAuo6oian aln6rr:tailudiln::eir u A dlrilnr:uernla.lrfiori aouol

nrrNfi 4 ttouGuadsiana!fl6rrud1u6irn::oiru r hinrrrrnuir.rutrni:ttonxanriorAaouo,t

ior:oiuavcl Honr:rnoo.r
-- ltrr9- , r:l -n1u?iuu loo,t?nnul!f, nnrlraHao Dolvclonal

A rdoriluroorlnltriurin::siru F lunr:o:rorr
Anti-complement IoUii Hemaggtutination rT!i'r
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