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ABSTRACT  

BALB／cmiceinfectedwithalowvirulentstrainofTbpanosomabrucei  

gambienseIL3253were treatedintraperitonea11y（ip）with eitherMelarsoprol  

（MelrB・Obtainedfrom WHO，Geneva）or phosphate－buffered saline（PH7．8）  

COntainingl％glucose（PSG）ascontroIs・Themiceweresubsequentlymonitored  
regularlyforparasitesbydirectmicroscoplCeXaminationoftheirtailbloodor  
buffycoatandbypolymerasechainreaction（PCR）．Suratex低（AccuPharma，NY），  
anassaythatdetectscirculatlngtryPanOSOmeParaSiteantlgen，WaSalsoused．Mel－  

Bwasfoundtobeane土龍ctivedrugfortreatmentagalnStT・b・gambienseandat  
theendofthefirstLreatmentscheduleof3serjesof3iqectionsat7dayspost－  
infection（DPT），alltreatedmicewerenegativeforparasi［esevenbyPCR，While  
al］thecontrolamimalswerepositive．Suratex㊤（AccuPharma，NY）wasfoundLo  
beinapproprlateintheserodiagnosisoftrypanosomosisduetoT・b・gambien5e  
miceasltgaVehighleve150ffalsepositivesLAt34DPI，alltheBALB／cmicewere  
SaCrificedandO・5mJoftheirbloodi叫eCtediplntOindividualSCIDmice．The  
SCIDmicewerelikewisemonitoredforparasitesorforevidenceofinfectionby  
microscoplCeXaminationand PCRforuptol15DPT・NoneoftheSCIDmice   
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lrリeCtedwith b】00dfrom BALB／cpreviously treated with MelAB showed any  

parasiteeitherintheirtailbloodorbuffycoatovertheentiresamplingperiod・  
thoughsomeofthesemicewereshowntoharboraninfectionbyPCRatsome  
timeoverthesamplinginterval・Thisexperimentafnrmstheimportanceofthe  
varioustechniquesusedinthediagnosisoftrypanosomosis・Arepeatednegative  
PCRtestincombinationwithclinicalarLdconventionalmicroscopicalexamination  

maybeausefu）diagnosticreglmeninthediagnosisoftrypanQSOmOSis・   

INTRODUCTION  

Hl皿anAfrican trypanosomosis（sleepingsickJleSS）constitutes oneofthe  

mqorprob）emsofpublichealthinmanyAfricancountries・Therearetwoforms  
ofthedisease：thechronicvarietyencounteredirlWestandCenIralAfrica・Which  
iscausedby Tryparu，SOmabruceFgambieTISe，andthe more acuteform・Which  
occursinEastAfrica，andiscausedbyT．b．rhodesiense．Thenumberofsleeplng  
sickness casesis currently estimated at more than one miltion；COnSerVative  
estimatesputthenumberofnewcasesdiagnosedat25，000perannum・With50  
millionpeopleatriskinthea能ctedcountriesintropicalAfrica（Kombaetal・  
1992）．  

Diagnosis of trypanosomosis is based an demonstrating, by direct 
micre＞SCOpy，invitroeultureorinoculat）OnOfpatientsbloodintomicetorecover  
parasites，thepresenceoftrypanosomesinperipheralblood・Cerebrosplnalfluid，  
bonemarrow，1ymphnuidorinchancreaspirates（Baker L970；Lumsdenetal・  
1980）．This，however，isoftendifnculttoachieve．Firstly，inthechronicstageof  
thedisease，thereisscarcityandperiodicityoftrypanosomesinperipheralblood  
whichofterlPreCludesthedetectionofparasitesbydirectmicroscopy・Secondlyl  
examinationofbonemarroworcerebrosplnal，1ymphandchancrefluidsrequlreS  
surglCalmanlPulationsthataredifficulttocarryoutonalargenumberofclinical  
suspects orin epidemiologlCalsurveys・Despite the markedimprovementin  
sensitivltyaffordedbytrypanosomeconcentrationmethodssuchasthehematocrit  
centrifugation technique（Woo1970），Orits varia叫thebuffy coat【echnique  
（Murrayetal．1977）manyinfectedanimalsstillgoundeIeCted，1）articularlythose  
withchronicinfections（MasakeandNantulya1991）・   
Inanattempttodevelopalternatrvediagnosticapproaches・SeVera】indirect  

antibody based methods have emerged・Theseinclude the eapilLary－tube  
agBlutinationtest（Ross1971），immunoprecipitintests（TaylorandSmith1983），  
indirectimrnl）nO－f］uorescence antibody tests（Wery et a］・197O），indirect  
hemagglutination（BoneandCharlier1975），CardaggLutination（Magnusetal・  
1978）andenzymeimmuno－aSSay白（Nantulya19H9ニⅦ1Jer1977）・Antigen¶based  
immunodiagnostic techniques stlCh a5thela－ex agglutimation test have been   
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developedandusedtoahighlevelofspeCiBcityandsensitivity（Nantulya1989；  
NantuJyaeIal・1992；Nantulya1994）・SpeCificidentilicationofr■b・gambie7L！eby  

POlymerasechainreaction（PCR）ampl摘cationofvariant surface glycoprotein  
geneshasbeenreported（Bromidgeetal．1993）．   

MATERIALS AND METIIODS  

た甲erfmg〃JdJ鹿∫画  

Ten5－WeekoldmaleBALB／cmicewereeachchallengedwith5×103blood  

StreamformsofT・b・gambLenselL3253intraperitoneal1y（ip）inaninoculumof  
O・5mlofphosphate－bufferedsaline（pH7．8）containingl％glucose（PSG）．This  

parasiteisalowvirulentstrainasdescribedearlierbyInoueetaL．（1998）．The  
micewereseparatedintotwogroupsof5miceeachandlabeledasexperimentaI  
andcontroIBrOuPSreSpeCtively．At4dayspost－infection（DPI），micefromthe  
experimentalgroup were started onip treatment withMelarsoprol（Mel－B，  
ObtainedfromWHO，Geneva）atadoseoflOmg／kg／day（Polteraetal．1981）．  

The treatment was by3series of3irりections（1ipjection per day during3  
COnSeCutive days）separated by7days ofrest．Inthe controlgroup，PSGwas  

administered uslngaSimilarprotocol・Oneweekaf（erthelasttreatmen［，a11the  

Mel－Band PSG－treatedBALB／cmiceweresacrificedandO．5mlofbloodfrom  

eachmousewasinoculatediplntOaSeParate5－WeekoldmaleSCIDmouse・All  

SCIDmiceweremonitoredregularlyforpresenceofparasites・   

地肌血極舟山勒押血  

ParasitologlCaldiagnosisbywetbloodfilmandbuffycoat，meaSurementOf  
PaCkedcellvolume（PCV），1atexagglutinationtestandPCRweredoneatvarious  

DPl・Thefirstseriesofdiagnoseswasdoneat4DPIOustbeforethestartofthe  

firstseheduleoftreatment），71〕PI（Onedayafterthefirstscheduleoftreatment），  
14DPIOustbeた）rethesecond scheduleoftreatment）、17DPI（adayaf（erthe  

SeCOndscheduleoftreatment），24DPIUustbeforethethirdandlastscheduleof  
treatment），27DPI（adayafterthelastscheduleoftreatment），and34DPI（one  

Weekafterthelastdoseofthefinaltreatmentschedule）．   

山眈＝職拘血矧ぬ机甜  

The latex agglutinatlon test has been developed to detect circulatlng 
trypanosome ant］genS・Inperformlng this test，briefly，25jLlof plasmawere  
transferredtoatestcircleonaspecialtestslide・AnequaJvolumeoftheSuratex㊥  
（AccuPharma，NY）reagentwaspipettednexttothep］asma．Thetwodropswere  
mixedwithastirr．ngrodandspreadoutontothesurfaceofthiscircle．Thetest  
SlidewasthentiltedandrotatedmanualIyfor2minandthes】ideexaminedin   



COMPARISON OF DIAGNOSIS IN TRYPANOSOMOSlS 

clearlight for evidence of agglutination・Tf the result was negative（no  
agglutination），theslidewasrotatedforanother3min，tOallowweakreactionsto  
develop，andthenitwasexaminedagalninclearlight・   

什＼、．l■＝・り．・J∴叫J、ハ明いりり／J仙一川J、（州J小、、  

AboutlOylofbloodfromthetailofamousewaspIPettedinto100plof  
lysisbuffercontaininga伽alconeentrationoflOmMTrisIiCl（pH8・0），10mM  
EDTA（pH8．0），100mMNaCl，0・5％sodiumdodecylsulfateand300pg／mlof  
proteinaseK・Afterincubationfortwohrsat550c（Eyla，DryThermobathMG，  
1100，Tokyo），100fLlofphenol：Chloroform（1：1）wasaddedandthemixturewas  
mixed．The samples werethen centrifuged at4・000×g for5min at room  
temperature and the supernatant tranSferred to a new tube・This  
phenol：Chloroformextractionprocedurewasrepeatedtwice・Tothesupematant  
wasaddedlOylof3Msodiumacetate（PH5・2）and250庫loflOO％ethanol，and  
storeatr80bcfor30min．Aftercentrifugationat4，000×gfor15minat40c，the  
supern且tantWaSremOVedand500ylof70％ethanoIwasaddedtotheDNApellet・  
The samples were agaln Centrifuged at4，000×g for5min at4Dc and the  
supernatantremOVed・Themicro－tubeswithDNAsampleswerethenairTdried  
（Eyela，Centrifugal叫⊃0rizeちTokyo）・EachDNAsamplewasdissoIvedinlO7il  
ofTris，EDTAbufferandkeptfrozenat－30Pcti】1used・   

PC尺げvα血わJピ∫打′卸egJyc呼和才eわ（Ⅴ∫G‖ノアge乃e∫  

DNApreparationswereampli鮎dinafinalvolumeof30ylinaPerkin  
ElmerPCRequipment（GeneAmp2400，PerkinElmer，CA）・Inpreparationof  
themastermix，thefollowlngVOlumeswereused；20・4FLIDDW；3liloflOxPCR  
buffer（PerkinElmer，CA）；3FLlof2mMdNTPs（PerkinElmer，CA），0・3ylof  
VSGl17primer（50pmol／FLleachofsenseandantisense），0・3jLl掬（Ther〃mS  
aquaticus）DNApo）ymerase（PerkinElmer・CA），and3vlofDNAsamplewas  
usedastemplateperreactionprogram・InthePCRreactionprogram，Samples  
wereincubatedat94ロCforlOmininaninitialdenaturationstep，followedby40  
cyclesat940c（30sec），510c（1min）and720C（2min）・The PCRreaction  
productswereanalyzedbyagarosegelelectrophoresisanddetectedvisuallyby  
UVtrans主11umination（ATTO，Tokyo）oftheethidiumbromideqstainedgel・   

RESUuS  
AsummaryofresultsfromvariousdiagnostictestsusedtodetectT・bL  

gambienselL3253inBALB／cmicethatwereeithertreatedwithMel－BorPSGis  
showninTablel．Theamimalswereobservedforevidenceofharboringparasites  
foruptoaperiodof34DPI・TherewasaneXCellentcorrelationbetweenthetail   
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bloodandbuffycoattechniquesovertheentiresamplingperiodforbothgroups  
Ofexperimentalanimalswherebynoevidenceofinfectionwasdemons（ra（edin  

Mel－Btreatedanimals，Whi】eparasiteswereobservedfromagoodproportionof  
thecontrolanimals．  

Tbblel・Resultsofvariousdiagnostictestsusedtodetectn7panOSOmabrucei  
g（lmbieTZ5elL3253inBALB／ctreatedwitheitherMel－BorPSG．  
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NDニNotdone・Thllblood，Buf年COat：P且raSito】oglCalobservationofparasitest）y  

t 

tep、c，e 

SCIDmiceinoculatedwithbLoodfrom previouslyinfected butMel－B or  

PSG－treated BALB／c mice were observedfor up tol15DPIfor evidence of  
ParaSites（Thble2）▲Noparasiteswereobservedfromeitherthetailbloodorbuffy  

coat ofallthe SCID miceinoculated with blood from Mel－B treated BALB／c  

mice，WhilePCRat24DPIwasnegative・However，Only30fthe5SCIDmice  

inoculatedwith blood from PSG－treated BALB／c developed parasitoIoglCa11y  

detectabletrypanosomeinfectionbywetbloodnlmorbuffycoatbyday100post  

bloodinoculation（PBI）．OneofthetwoapparentlynegativeSCIDmicewasPCR  
POSitivefortrypanosomeinfectionon day18PBI，andwasparasitologlCallyaJld  
PCRnegativeon subsequent analysesuptodaylOOPBI・However．ondayl15  
PBl，ParaSites werediagnosed from the tai1blood ofthis mouse．Three out of  
five SCIDrnice previous］ylnOCulated with blood from Mel－B treated BALB／c  
mice showedevidence ofiJlfection by PCR at day65PBI（rIbble2）but were  
negativebytheotherdiagnostictechniques▲However，atdaylOOPBl，theseSCID  
micewereallPCRnegative．   
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Thble2．ResuJt50fvariousdiagnostictestsusedtodetectIbpanosomabrucei  
gambienselL3253irlSCIDmiceir10C山atedwithbloodfroTr）PreViouslyinfected  
8ALBJctreatedwitheitherMelLBorPSG  
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ResultsareshDWnaSaprOPOrtjonofdle  
（Nurnberofmiceinwhichthe  陀SenC¢Of  arasitesw且Sdetected）  

（Numberofmicetested）  

ND：Notdone．Tbilb）00d，Buffycoat：ParasitologlCalobservationofparasitesby  
directmicroscopyaJldbuffycoatrespeetjvely．DiagJlOSisbyK：RfordleCOntrOl  
groupwas orl］yperfomedontwormcethatwereparasi10JoglCallynegativefor  
trypanosomes．＾11theMelABtreatedmicewerehoweverscreenedbyPCR・   

DISCUSSION  
Tbpano50mab．gamblenseIL3253isa 

1998），andthereforeeveninPSG－treatedmice，paraSitologicaldiagnosisbyeither  
Wetbloodfilmorbuffycoatwasusuallynegative．Thesuperi仁・rSenSitivityofPCR  
wasdemonstratedattheendofthefirsttreatmentschedule（7DPT）whena11Mel－  

BtreatedmicewerePCRnegative，Whi】eallPSG－treatedmicewerePCRpositive  

fortryparLOSOmeinfection（Thblel）．Allthemiceatthisstagewerenegativefor  

parasites when conventional parasitological diagnostic techniques by direct 

ObservationforparasitesintailbIoodorthemoresensitivebuffycoatmethod  
were used．Overan observationperiodofupto27DPl，alltheMeトB treated  
micewerenegativefortrypanosomesbyallthediagnostictestsused・1lowever，at  
34DPI，OnemOuSeinthisgroupwasdiagnosedaspositivebyPCR・  
Atotalof30utOf5micewereobservedtohaveparasitesfromeithertheir  

tailt）loodorbu杓′CDataf［erbloodfrom T・b．rhodesiense－infectedPSGLtreated  
BALB／cwasinoculatedintoSCID，While40utOf5werepositivebyPCRtOnthe  
otherhand，nOparaSiteswereobservedusingthesametechniquesfromSCIDmice  
inoculatedwithbloodfromMel－BtreatedBALB／c，thoughatday65PBI，SOmeOf  
themwer早ShowntoharboraninfectionbyPCR（Thble2）▲Thesingletimethat   
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SCIDmiceinoculatedwithbloodfromMel－BtreatedBALB／cwerePCRpositive  

mayindicatethataverysmallproportionofparasitesdoremaininsometissuesin  
theanimalevenafter treatmentand theanimals havebeen assumedto becured．  

BecausethesemiceweresubsequentlynegativeforPCR，i＝sconceivablethatthe  
parasitematerialwasnegligible，andhavingbeenrenderednearnon－Viru1entby  

drug treatment，（hattheseparasiteswereultimatelyclearedbythehostimmune  

response. These results show the difficulty associated with the treatment of 
SleeplngSickness，andtheextremecareandcautionrequiredinthediagnosisand  
treatmentfo1lowupofthisdisease．  

Thelatex test repeatedly gaveinconsistent resultsinthe diagnosis of  

BALB／corSCIDmiceexperimentallyinfbctedwithT．b．gambieTZSe・Incertain  

CaSeS，micethatwere naivetotrypanosomalinfectiongavefalsepositiveresults  
Withthis test（datanot shown）．This ofcourseisin totalcontrastto the known  

efncaeyofthistesttodiagnosetrypanosomalinfectionsindomesticungulatesand  

inhumans（Kombaet．al．1992；Nantulyaetal．1992）．Wesuspectthatprobably  

BALB／candSCIDmiceinherentlyreactpositivelywithSuratex⑪（1atexreagent）  
i11anOnSPeCificfashioIl．  

Thecriteriaforcureisthatinpatientstreatedin hemolymphstageofthe  
disease，thereshouldbenoclinicalstgnofthedisease，Orabnormalityofbloodor  

Cerebrosplnalfluid，after5eVeralexaminations during two years・In patients  
trea（edinthemeningoencephalitjcstagethere shouldbenoclinicalsigns（except  

PerhapsofirreversibledamagetOthenervoussystemdonebeforetreatment）；the  

Ce11countofthecerebrosplnalfluidshouldfallsteadilytobelow5mm3andthe  

PrOteincontenttobelowO．3mg／ml．Survei11anCeShouldcontinuefortwotothree  

yearsandfor evenlongerin T．b．gambienseinfections．Thereisnodoubtthat  

each ofthetechniques used for the diagnosis oftrypanosomosisin this study  

（inoculation of bloodinto an animalmodel，ParaSitology，PCR）is a usefu1  

diaBnOStictool．Further，theseresultsshowevidenceoftheefncacyofMel－B，and  
further demonstratethe sensitivlty Of PCRin the diagnosis of trypanosome  

infections．A repeated negative PCR testin combination with conventional  

microscoplCalexamination and clinicalevaluation may t＊a uSefu］diagnostic  

reglmeninthediagnosisoftrypanOSOmOSis．   
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