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ABSTRACT  

The precise reasonlorvariabilityofdisease spectrumin GiaIdia庖mbliainfected  
PerSOnSisnotunderstood，buthostimmunity（especially10Calimmunity）appearstobean  
■mPOrtantCOntributoryfactor・Tostudytheinteractionbetweenhostandtheparasiteinthe  
smaElintestine，itisimportant to study thelocalcellmediatedimmune response to  
understand the pathophysiology of giardiasis. For this, in the present study the 
T－Iymphocytesubsetswerestudiedinintestinesof BALB／cmiceinfectedwithdifferentG・  ■・st  
12thand18thdaypostinoculationinmiceinfected withstrainsisolatedfromasymptomatic andsymptomaticpatientsrespectively・CD8＋（Lyt2＋）ce”swereaEsoslighttyeLevatedand  

i 

冒ia「。ss。 
maybebeneficialtothehoslasitcorTelateddirectIywiththeeLiminationoftheparasiteand  
thusthesece”smightplayanimportantroleinpathogenesisofdiarrhoeacaused bythis  
ParaSite．   

INTRODUCT10N  

SymPtOmatic or asymptomaticinfection due to Giardialamb／jain man has been  
relatedtotheirnrnunoLogicalstatusofthehost（AmentandRubin1972）・Ahigherincidence  
ofmalabsorptionhasbeenreportedjnpersonswithimmunogJobulindeficiency（Logalboeta1  
1982）andin malnourished children（Gracey1973）・Studies carried outin experimental  
animals have shown thatintestinallesions and a Localimmuno10glC reSPOnSe helpsin  
eliminationoftheparasitefromthegut（SniderandUnderdown1986）・  
lnG．由mb／iainfectedmicer，incrQaSeinintra－ePitheliallymphocyteshasbeenreported  

（Upadhyayeta11986）．Thisincreaseissim‖artothatobservedincoeIiacdiseasewhere  
these celrs have beenimplicatedin causation oltissue damage（Davidson and Bridges  
1987）．TheroleofTlymphocytesubsetsininlmunityhasbeenelegantlydemonstratedby  
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studiesin G，mUrisinfectedmice（Heyworth eta11987）■MicedepletedofTheJper ce11s  
deve10PChronicinfectionwhereasthosedepletedofTsuppressorcellsordeficientinnatural  
ki＝erce”scleartheirinfection（Heywortheta11986，Heyworthetal1987）indicatingthatT  
helpercelLshaveanimportantroleinclearingtheinfection・However，nOSUChinformationon  
G．庖mbhbinfectioninexperimentalanimaIsisavailable・ltisalsonotclearwhetherstrainsof  
G，厄mbliaisolatedfromeitherasymptomaticorsymptomaticpatientseIicitsimiFarordiffe「ent  
immuneresponses・rnthepresentstudy，Wehaveinvestigatedtheimmuneresponseof  
micejnfectedwith differentstrainsofG，Jamb／iaandcorrelatedthiswith clearenceofthe  
parasiteandhencewiththepathogenesisofdiarrhoeacausedbytheparasite・   

MATERlALS AND METHODS 

ANIMALS：BALB／cmice，3・4weeksold，andweighing15－20gmseachwereusedthroughout  
thestudy・Three consecutive stooIspecimensoftheseanimals werechecked forany  
parasitebydirectsmearexamination andformaletherconcentration methodand onLy  
ParaSitefreeanimalswereused・  

sTRAINSOFGIAF7DIALAMBLLAANDTHEIRPURIF［CAT10N：Gjardia伝mbliastTainswereisolated  
from stooIsamp■es ofinfected patients admittedtothe Nehru Hospitalattached to the  
Postgraduate■nstituteofMedicaIEducationandResearch，Chandigarh・Thestrainswere  
isolatedfromtwotypesofpatients・  
Symptomaticpatients＝Wheregiardiainfectionwasassociatedwithoneormoresymptoms  
consistentwith giardiasis（diarrhoea，abdominalpain，VOmitng．flatulenceand abdominal  
distension）whichpersistedformorethan72handwhichwerenotattributedtoanyother  
infectionoriFIness  

Asymptomaticpatients＝WhowerepositiveforGiardialambliacystsbuttherewasabsence  
ofanysymptomsmentionedabove・10patientswerestudiedineachgroup・Cystswere  
purifjedfromstoo．samp■esbysucrosedensitygradientaccordingtothemethoddescribed  
bySheffieldandBjorvatn（1977）・  

lNFECT10NOFMICEWITHG．L＾MBLIACYSTS：Eachmousewasinfectedintraoesophageally  
withlO，000cystsinO．2mlo†normalsaline（Roberts－Thomsoneta11976）・Aminimumof6  
animalsweresacrificedon6th，9th，12th．18th．24thand30thdaypostinoculation（d・P・i）・  
Thetrophozoiteswerecountedinintestinalperfusateofinfectedanimals（Vasudevaeta1  
1982），UninfectedanimalssacrificedonsamedaysservedascontroIs・  

ANALYSISOFGUTLYMPHOCYTES‥Lymphocytes were separated from the smallintestine  
（DaviesandParrott1981〉．TheiTllmunOfluorescentstainingofthegutlymphocyteswasdone  
bythemethoddescribede［sewhere（Wangooeta11990）・Lymphocyteswereincubatedwith  
lOOu10†appropriatemonoc10nalantibody（MAb）（SeraLab，SussexLtd，EngIand）dilutedto  
l：100inphosphatebufferedsaline（PH－7・2）containingO－1％sodiumazide，015％bovine  
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Thyl＋fortotaETce”s・Thetubeswerethenagitatedandincubatedonicefor30minLThe  
celトMAbsuspensionwaslayeredoverO・5mlof†oetalbovineserum（FBS）insmalltest  
tubesandcentrifugedat200xgfor5min・at40c・ThesupernatantwasdecantedandlOOul  
ofdilutedFITCmousemonoc10nalanti－ratlgG2b（SeraLab）wasadded・Themixturew？S  
agitatedandincubatedonicefor30min・AfterthislthecellTantibodysuspensionwasagaln  
overlaid onto O．2mlFBS and centrifuged asdescribed above・The仙oresceinlabelled  
conJugate WaS Carefu”y removed with a PasteurpIPette■The cells were suspendedin  
bu††eredglycerolandobservedunderafluorescentmicroscope（CarlZeiss）・Thepercentage  
o‖luoTeSCentCellswascaJculated．  

〃幡   



TCELLSUBSETSINMURINECIARDIASIS  

B■ymphocytes（■g＋）werestainedwithlOOい10fswineanti－mOUSeimmunogIobuIins  
（FITC－COnjugated）bythemethoddescribedeIsewhere（GanguIyetat1981）．   

STATISTICALANALYSIS：Datawasexpressed asmean±S．D，Ofpercentagesobtainedfroma  
SetOfsixanimals．SignificancewascaIcuIatedbystudentLs＝est－   

RESULTSANDDISCUSSrON  

The overaIIpattern ofinfectionin both groups of animaIsi・e・thoseinfected with  
Strains of G，庖mbllaisolated from asymptomatic and othersinfected with strains from  
SymPtOmaticpatientswassimilar．Thetrophozoitecounton6thand9thdpiwasslgnificantly  
higher（P＜0．05）in strainsisolatedfromsymptomaticcasesascomparedtothoseinfected  
Withstrainsisolatedfrom asymptomaticpatients（Fig，1），buton12dpi，thedifferencewas  
notstatistica11ysignificant（P＞0．01）．Theprepatentperiodo†infectioninbothgroupswas5－6  
d and peakinfection was observed on9th dpi．Fo‖owlng that there was a spontaneous  
decFineinthetrophoヱOitecountsinboththegroups．  
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Fig．1．Trophozoitecountsond什†erenlpostinocutationdaysinanimalsinfectedw仙asymptomaticand  
SylTIPtOmaticstrains・  

SimilarobservationshavebeenreportedbyKanwaretal（19B4）inSwissa［binomice  
Whereprepatentperiodwasabout6thd．peakinfectionon9thdpiandinfectionwasalmost  
eliminatedon30thdpj．Visvesvaraetal（1988）alsoreportedtheinfectivityofhunlanStrains  
OfG／ardiaJambliafromsymptomaticandasymptonlaticpatientsingerbils，  
Thepresentstudysuggeststhatstrainsfrom symptomatic patjents［eadstoa more  

Vjgorous coJonisation by the parasite as compared to the response eJicited by strains  
isolated from asymptomatic patients therebyTeSultinginincreased numberoftrophozoite  
COuntSin miceinfected with strains from symptomatic patients as compared to  
asymptomatic．  

dt 
。．CD． 
percentageso†CD3＋ce■．sreachedatitspeakon12thdpiinmiceinfectedwithbothtypesof  
Strains．Subsequentlythe［evels showed a greaterdecreasein miceinfected with strains  
isolatedfromasymptomaticpatients（Fig・2）・  
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Fig・2・PercentagesoItolalTce”sondnerentdaysafterinocuIationinanimalsinfecledw仙symptonlalicand  
asymptonlaticstrains・  

TherewasalsoasFgnificantincreaseinthepercentagesofBce”sinmiceinoculated  
Withstrainsisoratedfromsymptomaticpatientson18dpi（Fig・3）LThepercentag？SOf8ce”s  
remainedeIevatedti”theendofthestudyperiodinthemiceinfectedwithstralnSisolated  
fromsymptomaticpatients，WhiIetheydeclinedtothebaselinevaJuesby2－4dpiintheother  
g「OuP・  
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Fig・3－Percentagesoftota＝∋celsondifferentdaysafterinoculationinanimalsinfecledwithsymptomalicand  
asymptomaticslrains．  

Increaseinintestjnallymphocytes has been reported earLier（Mac Donald and  
FergソSOn1978）・Heyworthetal（1985）characterisedtheseintraluminallymphocytesby  
stain■ng WithbiotinconJugateCIantibodiestoThyl・2antigenrfo‖owedby｛hodamineavidin  
conjugate and foundthatthesewereTlymphocytesandthepeak Eymphocyte countwas  
associated with parasite clearance・Djrect and antibody dependent cytotoxicity by  
intraepithelialandlamina proprialymphocytes against G・由mbIh3trOPhozoites has also  
beenr 

ii・ce‖si。。．由mblbi。f。Ct。dm，c。WaS。bserv。dwhich  
reached a peak on12th dpiin animaIsin†ected with strainsisolated from asymptomatic  ti‡  
．t．  

Ce”shavebeenimplicatedinclearingtheG，mUnSinfectioninmice（Heywo「thetar1986and  
1987）astheirdepEetionbyMAblsleadstoachronicinlection・ThisdepIetionalsocausesan  
impairedintestinalresponseagainsttheparasite（Heyworth1989）r  
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Fig・4・Percenta9eSOfCD4十ceIJsondiHerentdaysdterinocu■ationinanimalsinfectedwithsyrnptomaticand  
asymptomatjc5trains 

CD8＋cellswerealsos喝htlye］evatedinmiceinfectedwith如ainsfromasymptomatic  
patjents．Theyweremaximumon12thdpiandsubsequentLydecIinedtObaseiineon18thdpi  
nd睦mai11edatthisIevelti‖30thdpi．rncaseofmiceinfectedwithSt「ainsfromsymptorTlatic  
casesthecountswerem／aXimumon24thdpjanddeclinevvasob細Vedon30thdpi（Fi9・5）・  
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F＝ig・5・Percentag自SOtCD8十ce■lsond椚erentdaysaflerinoculationinanimalsinfeded坤ithsy叩如rr，aticand  
asymptomatlc stralns 
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WaS Observed ti”30th dpi，When jnfection was almost eIjminated・］t was observed that  
althoughstrainsfromasymptomaticandsymptomaticpatientsledtQaVigorQuSreSPOnSe，it  
WaS mOre SOin animalsinf昏Cted with strajnsisolated fronlSymPtOmatic patients as  
COmParedtoothersisotatedfromasymptomaticpatients・AnincreaseinCD4＋CeFIsapp8arS  
tob昏beneficialasitrelatesVeryWe11witheliminatjonofG．JbmbNainfection．whereithas  
beenseenthatwhentheloca＝rTlmunO10grCreSPOTISeisatitspeak，G．JambIiajseliminated  
fromtheg山 
PersjstenceofCD4＋cellresponseatahigher－eve．inmiceinfectedwithsymptomatic  

Strains rajses the possibiljty abQut the role ofthe剖∋CelIsinimmune mediated dama9ein  
animalsinfectedwiththesestrains．BoththeseaspecIso＝1OSトParaSiteTeJation5hjpasthe  
CaUSath（e factor of sympt8matOlogyin giardiasis need funher evaluation10elarify which  
faetorsinterplaytoproduceeitherasympt（）maticorsymptomaticjnfeetioninhumanS．  
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