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ABSTRACT  

Animmunocytochemicals（reptavidin－biotjn－perOXidase complextechnique  

（SBC）hasbeendevelopedfortheserodiagnosisofloxoplasmosisandtheovera］l  

reliabilityofthedevelopedtechniquewasevaJuatedbycompar111gtheresultswith  

thatofimmunonuorescentassay（IFA）andenzymeIinkedimmunosorbent assay  
（ELISA）．These were good agreement between qualjtative results on a11tests  
（kappa analysis，k＝0．87 for SBC and ELISA；k＝0．87forIFA and ELISA）．  
PearsoneorrelationanalysLSreVealedagoodcorrelationinquantilativeresultson  

aIltestsaswelJ（r＝O・714andp＜0・00］forSBCandEL】SA；r＝0．683andp＜0・0（）1  

forIFAandELISA；r＝0・775andp＜0．OOlforSBCandlFA）．TheSBCiseasyto  

Perform underlirnjtedlaboratory facilitiesand underfieLd conditions，thusitis  

Jike］yto beanoThertoo）forroutinediagnosis andfieldsurvey ofToxpp］asma  

infectionsthatisbothsensitiveandeffective．  

1NTRODUCTION  

7bxop／asmagcmdiihastxenrecognizedasanimportantcauseofmorbidity  
and mortality amongimmunocompromisedperSOnS．Itis one of the most  
frequenLJy encountered opportしmisticinfectionsin patients with the acquired  

immune denciency syndrome（AlDS）（Ho11iman，1988）．Toxoplasmosis can be  

］iferthreateningincongenita］1yinfectedchildrenasweLl（Linetal．1995）．  
The diagnosis of T・gOndiiinfectionis current］y based on c】assieal  
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immunologicaltests（Foudrinier et al．1995），although new and advanced  
molecularbiotechnoLoglCaltechniqueshasbeenreeentlyintroducedaspotentially  
new tooIsin thediagnosis ofT．gondiiinfectionand otherparasiticinfections  
（Bueton1993）．Thiscurrentdiagnostictechniquemaybeadequate，SenSifiveand  
rapidbutindevelopjngnationsthenecessaryequlPmentandreaEentSuSedinthese  
newandadvallCedtechniquesareoftenunavai1able・Tnsomelaboratories，eVena  
nuorescent microscopeis too expensive to obtain・By the year2000，WHO  
prq）eC（edthat26millionpeople wi11beinfbc（edwithHIV，mOre［han90％of  
whom willbein developing courLtries（Quinn1996）・Thefefore，a Suilable  
serolog．c test for diagnoslng tOXOPlasmosis and wl－ich can also be usedin  

SerOepidernioIoglCalsurveysoftoxoplasmosisshouldbeproposed・   

lmmunocytochemicaltechniques usLng enZyme－COnJugated reagentswhich  
prc＞duce a color reaction has proven to be powerfultooIs for the accurate  
diagnosisofanumberofdiseases（Thylor1978；FaliniandTaylor1983）・Since  
these techniques produce colored productsthat are permanent andintense and  
whichcanbeviewed withthelightmicroscope（JonesandGregory1990），itis  
thussuitabIeforIaboratorieswherefluorescentmicroscope畠OrequlPmentuSedin  
じarrylngOuttheELISAtechniqueareunavai1able・   

1n this study，theimmunocytochemicalstreptavidin．biotin－PerOXidase  
complex（SBC）assaywasdevelopedfortheserodiagnosisoftoxoplasmosisand  
theoverallreliabilityofthedevelopedtechniquewasevaluatedbycomparlngthe  
results withthat or theimmunofluorescent assay（IFA）and enzyme－1inked  
imrnunosorbentassay（ELISA）・   

MATERIALS AND METHODS  
血場面  

TDXOP］as”lag”ndiiRH strainwasharvestedin phosphatebuffered saline  
（PBS），PH7．2，fromtheperitonealexudateofmiceinfected3daysearlierwitll  
theparasitesLTheywerewashed3timesinPBSbycentrifugationat600宮forlO  
minandexaminedunderlhemicroscope・Onlysamplesthatcontainedlessthan  
5％white bloodce］1swereselectedfor resuspendingto2×107trophozOites／ml・  
ThesuspenSionwascoatedonTenonslidesandfixedwithabsolu（eethylalcohoJ  
forlOmin・The slides were then kept aト70OcuntilusedinIFA and SBC  
techniques．   

∫gr〟m∫〟m〆ビ▲～ 

Twohundredsixtyserumsamplesusedinthisstudywereobtainedfrom  
DepartmentofClinicalPathology†DepartmentofParasitologyandDepartmentof  
BloodBank，SirirajHospital，Bangkok，Thailand．AllserunlSamPlesweretested  
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forthepresenceofIgGtoT．gondiibyacornmercialELISAkit（Plateli㌦Toxo  
IgG）andwereclassilledil－tOgrOuPSaCeOrdjngtolheirseroJogicsIatusinreLa（ion  
tor．g（プ〃d～Jin毎ctir）IlaS榊lows：  

1，60serumSamP］eswerefromcaseswhowerediagnosedwithloxoplasmosis  

Onthebasisofc］inicaL，PathoJoglCaland］aboratoryevaluation・   
2．20serunlSamPleswerefromcaseswithotherparasiticinfee（ions，PatienIs  

Withotherdiseases such asrheumatoid arthritis．SIJE（diagnosis ofthese  
diseases made on the basis of clinical，1aboratory and pathoIoglCal  
evaluation）andpatients whowere suspectedofhavingtoxoplasmosisbut  

haveno7bズ叩J（J∫椚〟antibodies・   

3．180serum sampleswerefrornhealthy blooddonors，COllectedbyrandom  
SarnPlingmethod．  

Allserum samples were keptaト70Oc untilusedin acomparisol－Study  

betweentheSJ3C，IFAandELISA．   

C〃〃rmJ∫g川m∫〟J叩Jピ⊥ゞ  

AninternatioLlalstandard reference serum COntainJngl．000Tnternational  

Units／ml（IU／ml）oflgG antibodiesto T．gondii（PrOVided by WHOat Statens  
Serumlnstitute，Copenhagen，Denmark）wasusedaspositive controIserul－1and  

Serum from healthy person with negative Tbxoplasma antibodies was used as  

negativecontroIseruminlFAandSBCassays．   

J〃dJ作ビJJm椚l〃叫伽棚胱・どJJrdll・．l・βγrJ月4ノ  

Theilldirectimmunofluorescenttechniquewasperformedaccordi】1gtOthe  
methodof’chessum（197O）．Foreach run，pOSitive，negativeand PBScontroIs  

Wereincluded・ThetitersareexpressedinlnternationalUnitspermIofserum  

accordingtoWHOrecommendation，Withreferencetoaninternationalstandard  

referenceserum（WHO1968）．   

血捌胴咋眈混血血■ぶJJり）JdVfdf〃一風血血・Pβmf（ね∫ビCo∽〆ピ∬’〟∫∫叩  

TheantlgenSlideswere Leftatroom temperaturefor5minandtheserum  
di］ulionsdispensedintodesign；1tedwells，Following30minincubationat37Oc．  
theslideswerewashedtwiceat4mineach，arterWhichtheantiLhLlmanIgG－biotin  
（DAKO）wasadded toeaellWe］1andthen allowedtoreactfor another30mi11at  

370c．Theslideswerethenwashedasabove．AnoptlmaldilutionofStreptavidinp  
bjotinAPerOXidase complex（dilutionl：200）wasdispensedintoeaehwellalldthen  

incubatedfor another30minat37Cc，after whichthe slideswcre washedagaln  
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and a substrate soIutjon containlng25 mg of3’，3rDiaminobenzidine tetra－  
hydrochlorideinlOOmlofO．01MTris－HClbuffer，pH7．2，200filof3％地02  
WaSaddedandallowedtoreactatroomtemperatureforlOmin．Theslideswere  
rinsed with PBS and mountedin70％（V／v）glyceroLin PBS formicroscopic  
examination（X400句ective），For eachrun，pOSitive、negaliveandPBSeontroIs  
WereineLuded．AIJsampleswereobservedbythesameinvestigatorwithoutprior  
kJlOwiedgeoftheseroIogLCteStre、Sul（SOfthesampJes．  
the titers are expressedinIntemationalUnits per mL of serum，in  

referenced to anInternationa］standard reference serum．If theInternational  

Standardreferenceserumtitratedtol，000IU／mlsti11yieldsapositivereactit）nat  

l：2，048dilutic＞n，thepatientlsserumWhichispositiveatdilutionl：512isglVena  
titerof250IU／m），   

J・J血血IJ‥・～・／J∴・、…・心証明神庸り・り、hリり・  

ThisindirectenzymeqlinkedimmunosorbeTltaSSayWaSCarriedoutoneight，  
Wellstripscoatedwith Toxqplasmaantigen（enrichedwithmembraneantigenP－  
30）．The detailed method was performed following the manufacturer’s  
instructions．Positive serum StandardI（61U／ml），StandardlI（60IU／ml），and  
StandardJJ）（240IU／ml）plusanegativecontroIserumsamplewereinc）udedin  
eachruninordertoobtainastandardcurve，Theopticaldensities（OD）wereread  
uslhg an ELISA reader．Results expressedinIU／mlwere derived from the  
StandardcurveandserumsampleswithIgGtitersabove6IU／mlwereregardedas  
positive・   

RESUIXS AND DISCUSSION  

Atotalof260serumsampleswereevaluatedin acomparisonstudyuslng  
theSBC，IFAandEL）SA．］ntheSBCassay，【achyzoitesofT・gOndiistainedbrown  
toindicateaposilivereactionwhiletheyremainedcoIorLessinanegativereaction  
（Fig．1）．Theendpoint wastakentobethelastserum dilutionthatsti11stained  
brown．AlthoughIFA was払und to be simpler andless time consurnlng t（）  

Performtakingapproximatelyl．5hrswhilethemodifiedSBCtookabout2・5hrs，  
SpeCialequLpmentis required forthe test and theIFA preparationis not  
PerrnanentduetothefadingofnuoresceJICe．SomeadvantagesoftheSBCtestare  
thatitproducesapermanentlysIainedslideandthusprovidesalongrtermrecord  
oftheresults，andiscosteffectivesincenospeClalequlPmentarerequiredforthe  
test．Indirectimmunoperoxidase technique（TTP）has also been usedin many  
iTnmunOdiagnostic procedures but development of fhe avidin－biotin－perO叉idase  

techniqueresultedinahighersen5itivity（HallandWard1984）・1twasfoundthata  
maximum slgnalto background ratio was obtained bysubstitutlngaVidinwith  
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Tablelsummarizestheeoncordanceamonglheresultsobtainedfromthree  
assays calculated by kappa analysis．Qualitatively，there was good concordance  
betweentheIFA，SBCandELISA（k＝0．呂7forSBCandELTSA；k＝0．87forTFA  
and ELISA）・From Tab］e2，SenSitjvity and speci貞city ofSBC are9l．6％and  
97．0％respeCtivelywhenuslngELISAasthegoldstandard，and SBChaslOO％  
SenSitivltyand99％speCificityWhenIFAwasusedasthegoldstandard．  

1bbIe2PeげorTTlarTCeOfSBCcompared（OrFAandELISA 

SBC  vsIR久  vs ELISA  

％sensjtivlty  tOO％（成）／60）  9】．6肇♪（S5伯0）  

％specificity  9ウ．0％（198／200）  97．0冤（193／200）  

％predictivevalue  88．0％（55伯2）  9C川％（54／62）   

lnthis study．the resultsfrom a‖assays were expressedinInternational  
Units（IU／mI）．For TFA and SBC，the resultsin titer were converted toIU by  

COmParlngthevaluesagalnSttheInternationalstandardrefererlCeSerum PrOvided  
byWHO†andthosewithacutAOffvalueasatiterabove8TU／m］・FortheELISA、  
thepositivecontroIserawereavailableinthekitandinterpretationinIU／mlare  
Calculated according to the manufacturerlsinstructions．For quantitative  

evaluation，aPOSitiveresult uslngthethreeassays wasdetermined by Pearson’s  
CorrelationanaLysiswhichrevealedthatthereisagoodcorrelation（｛＝0．714and  
p＜0．001forSBCandELISA；r＝0．683andp＜0，001forIFAandELISA；r＝0・775  
and p＜0．001forSBCandlFA），although there aresomestatisticaIly significant  

differencesin quantitative evaluation betweenIFÅamd ELISA（Paired t－teSt：  
P＜0，Ol），and between the SBC and ELISA（Paired t－teSt：P＜0・01）・Onthe  

COntrary，therewasnostatisticalLysignificantdifferencequantitativelybetweenthe  
］FA alld SBC（Paired t－teSt：P＜0．05）．Petithory etal．（1996）commented that  
expressionoffheresultsinIU／mlhastheadvantageofpresentlngeVerythingina  
Standard scalealong with various othertests，but cautionis required since the  
definitionofIUvariesaccordingtothetestandreagentsused・  

For serum samples with low concentrations of Toxoplasma-specific IgG 
antibodies，the7FAandSBCyieldedsomenegativeresults，Whichalsodetecteda  
lowerLevelofthespeC摘cTgGantibodywhencomparedtotheELISA・ThisresuLt  
COnfirmedthepreviousstudywhichreportedthatELTSAcorrelatedwellwithlFA  
butisgeneraIlymoresensitjvethanthelFAindetectingT・gnndLiantibodylevels  
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（Cha11etal．1985）．  

This study has demonstrated that the SBCis as effeetive as the rmin  
measurlng antibodylevels to T・gOndiiand that thereis a good correlation  
between both tests．However，the SBCseems to be more sensitive quantitatively  

than the TFA，Since among50serum Samples positive by both tests，27samp）e5  
（54％）detecledthe sameantibodytiter．Amongtherest，7serum samples（14％）  
revealedaloweran†ibodytiterthanLheTFAwhile20serumsamples（40％）gavea  
higherarltibodytiter．  
Simi1arobservationwasmadebyBrachoandPerez（1992），Genti11inietal・  

（1975），and Lim（1988）who a11utilized theimmunoperoxidase techniquein  

diagnosingsomeparasiticdiseases．LiLn（1988）suggestedthatthegreaterlight  
intensl（yoftbebrightneldsystemprobablygavearnoreaccurateevaluationof  
lhe coIor reaction than with thelessintense tluorescence system，eSpeClally at  
dillltions approaching the end point. 
tn terrns ofcross reactiv■ty，the30serum sanlples did not yield false  

positive reactions with other diseases and other parasiticinfections・ltis  

recommendedthatthespecificanti－TbxiP］asmaIgMantibodybeevaluated witJl  
thisimmunocytochemicaltechnique・Unfortunately，nOSerumSamPleobtainedim  
thisstudypossessIgMantjbodiestoT・gOndii・   

Inconclusion，theSBCiseasytoperformunderlimitedlaboratoryfacilities  
and underfield conditions，Lhusitislikelyto beanothersensi（iveandeffective  
toolfortheroutinediagnosisandfieldsurveyof7bx叩1asmainfection・   
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