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Giardiasis as zoonosis: between proof of principle  
and paradigm in the Northwestern region of  
São Paulo State, Brazil
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ABSTRACT

Objective:κInκorderκtoκevaluateκtheκpotentialκzoonoticκtransmissionκofκGiardia duodenalis,κ isolatesκ
fromκhumansκandκdogsκinκtheκNorthwesternκregionκofκtheκSãoκPauloκState,κBrazilκwereκcharacterizedκ
basedκonκ theκβ−giardinκgene.κMethods:κheκsamplesκwereκanalyzedκbyκsequencingκofκ theκNested−
PCRκproducts.κResults:κheκA1κandκA2κsubgenotypesκwereκdetectedκinκhumanκandκdogs.κCystsκofκ
assemblageκB,κCκandκDκhaveκnotκbeenκfoundκinκanyκisolatesκstudied.κConclusions:κheseκresultsκareκ
consistentκwithκtheκviewκthatκgiardiasisκinκtheκlargestκendemicκregionκofκtheκBrazilκshouldκnotκbeκseenκ
asκaκsingleκentity.

Keywords:κGiardia duodenalis,κbeta giardinκgene,κgenotypes,κzoonosis,κBrazil.

INTRODUCTION

Giardia duodenalisκ isκ aκ protozoanκ frequentlyκ

foundκ inκ intestinalκ infectionsκ causingκ gastro−

enteritisκ worldwide.κ heκ G. duodenalisκ isκ aκ

complexκofκspeciesκwithκatκleastκsevenκdiferentκκ

assemblages.κ heκ Aκ andκ Bκ assemblagesκ haveκ

beenκ associatedκ withκ infectionsκ inκ humanκ asκ

wellκ asκ inκ otherκ mammals,κ whileκ theκ otherκκ

assemblagesκhaveκdemonstratedκtoκafectκpref−

erentiallyκdiferentκanimalκspecies.1κ

Inκ Brazil,κ aκ largeκ variationκ inκ thisκ parasiteκ

frequencyκ hasκ beenκ observedκ andκ inκ someκ

regionsκ ofκ Sãoκ Pauloκ State,κ upκ toκ 40%κ ofκ theκ

populationκ carriesκ thisκ protozoan.2κ Fewκ mo−

lecularκ studiesκ haveκ beenκ conductedκ inκ Brazilκ

andκ discordantκ resultsκ wereκ reported.κ Inκ Rioκ

deκ Janeiroκ city,κ Southeasternκ regionκ ofκ Brazil,κ

onlyκ A1κ andκ A2κ subgenotypeκ wereκ foundκ inκ

humanκfecalκsamplesκandκA1κsubgenotypeκwasκ

theκonlyκoneκdetectedκinκtheκdomesticκanimalsκ

isolates.3κInκtheκstudyκcarriedκoutκinκtheκSouth−

easternκofκtheκSãoκPauloκstate,κA2κsubgenotypeκ

andκ assemblageκ Bκ wereκ detectedκ inκ humans,κκ

A1κandκFκgenotypesκwereκfoundκinκcats,κandκCκ

andκDκwereκobservedκinκdogκisolates.4κHereby,κ

weκevaluatedκ theκpotentialκzoonoticκ transmis−

sionκofκgiardiasis,κ inκ theκNorthwesternκ regionκ

ofκtheκSãoκPauloκState,κBrazil.

MATERIAL AND METHODS

hisκ workκ wasκ conductedκ fromκ Julyκ 2007κ toκ

Octoberκ 2008κ byκ theκ stafκ ofκ theκ Centerκ forκ

Microorganismsκ Investigation,κ inκ theκ Infec−

tiousκ andκ Parasiticκ Diseasesκ Serviceκ fromκ

Hospitalκ deκ Baseκ (HB).κ Genotypingκ analysisκ

wasκperformedκatκtheκInstitutoκOswaldoκCruz,κ

Medicalκ Researchκ Laboratory.κ Fity−fourκ

adultsκ wereκ referredκ toκ HBκ dueκ toκ gastroin−

testinalκdisorderκinvestigation.κWeκalsoκevalu−

atedκ iveκ petκ dogκ stoolκ samplesκ collectedκ atκ

theκVeterinaryκHospital,κCentroκUniversitárioκ

deκ Rioκ Preto.κ Aterκ obtainingκ anκ informedκκ

consentκfromκallκindividuals,κfecalκsamplesκwereκκ

examinedκ forκ Giardiaκ cystsκ byκ microscopyκκ

andκ immunoenzymaticκ assay.2κ DNAκ wasκκ

extractedκ usingκ QIAampκ DNAκ kitκ (Qiagen,κ

Alemanha)κ andκ wasκ analyzedκ byκ sequencingκ

ofκtheκNested−PCRκproductsκβ-giardin.3

RESULTS AND DISCUSSION

Allκ G. duodenalisκ isolatesκ wereκ assemblageκ

A;κ 41κ subgenotypeκ A1κ (38κ humanκ andκ 3κ ca−

nine)κ andκ 18κ subgenotypeκ A2κ (16κ humanκ

andκ 2κ canine).κ Cystsκ ofκ assemblageκ B,κ Cκ andκ

Dκwereκnotκfoundκinκanyκisolatesκstudied.κheκ

β-giardinκsequencesκofκtheκdiferentκgenotypesκEste é um artigo Open Access sob

 a licença de CC BY-NC-ND

http://creativecommons.org/licenses/by-nc-nd/4.0/


383

foundκinκthisκstudyκwereκcomparedκtoκalreadyκknownκse−

quencesκobtainedκfromκGenBank.κPhylogeneticκanalysisκofκ

theκβ-giardinκgeneκofκG. duodenalisκisolatesκfromκhumansκ

providedκ strongκbootstrapκ supportκ (100%)κ forκ assigningκ

genotypesκ Aκ andκ Bκ inκ differentκ clusters.κ Althoughκ theκκ

G. duodenalisκsubgenotypesκprevalenceκreportedκhereκcanκ

beκrepresentativeκofκtheκhumanκandκhouseholdκdogκcom−

munity−disseminatedκgiardiasisκinκSãoκJoséκdoκRioκPreto,κ

theκbiggestκcityκofκtheκNorthwesternκregionκofκSãoκPauloκ

State,κ theκobtainedκdataκupdateκ informationκaboutκ theseκ

genotypesκ distributionκ forκ furtherκ comparisonsκ withinκ

theκdiverseκBrazilianκregionsκandκalsoκwithinκotherκdevel−

opingκcountries.κ

Interestingly,κ bothκ humansκ andκ dogsκ ofκ thisκ cityκ dis−

playedκonlyκassemblageκAκ(subgenotypesκA1κandκA2).κAl−

thoughκaκpreviousκstudyκdidκnotκshowκthisκtendencyκforκtheκ

assemblageκ Aκ asκ singleκ infection,4κ ourκ dataκ areκ inκ agree−

mentκwithκotherκstudiesκwhichκhadκshowedκthisκassemblageκ

asκtheκonlyκoneκdetected.1,3κMoreover,κsinceκallκindividualsκκ

hadκ diarrhea,κ ourκ dataκ supportκ previousκ evidenceκ thatκ

assemblageκ Aκ isκ moreκ virulentκ thanκ assemblageκ B.κ Curi−

ously,κinκourκworkκtwoκindividualsκandκtheirκpetκdogsκwereκ

infectedκ withκ cystsκ ofκ subgenotypeκ A1.κ Non−detectionκ ofκ

dog−speciicκ assemblagesκ inκ ourκ workκ supportsκ theκ factκ

thatκinκnon−urbanκsettings,κtheyκareκmoreκprevalentκinκtheκκ

canineκpopulation.1κ

herefore,κ weκ haveκ threeκ hypothesesκ toκ explainκ theseκ

indings:κI)κgenotypeκhomogeneityκ inκNorthwesternκofκSãoκ

Pauloκ Stateκ isκ probablyκ dueκ toκ aκ commonκ origin,κ sinceκ allκκ

fecalκsamplesκcameκfromκtheκsameκclinicalκlaboratoryκandκtheκ

individualsκliveκinκcloseκgeographicκareas;κII)κtheκhugeκvaria−

tionκofκsocial,κclimatic,κandκgeographicκfeaturesκinκBrazilκhasκ

beenκreportedκinκseveralκstudiesκregardingκdiarrheaκetiologyκ

asκ importantκ factorsκ thatκ adjustκ theκ frequencyκ ofκ diferentκ

pathogens,2κwhichκcanκexplainκ theκdiferenceκobservedκbe−

tweenκourκresultsκandκthoseκfoundκbyκSouzaκetκal.,4κ(450κkmκ

awayκfromκtheκstudyκarea);κIII)κsinceκtheκBrazilianκpopula−

tionκhasκaκhighlyκheterogeneousκethnicκcomposition,κasκre−

sultκofκtheκhybridizationκofκtheκnumerousκnativeκindigenousκ

populationsκwithκimmigrantsκfromκEurope,κAfricaκandκAsiaκ

andκtheκimmigrationκlowκwasκnotκuniformκinκtheκcountry,5κ

theκdistributionκofκ theseκgenotypesκcouldκbeκrelatedκ toκ theκ

host−parasiteκrelationship.κ

EvenκthoughκtheκdetectionκofκassemblageκAκinκhumansκ

shouldκ notκ beκ incriminatedκ asκ zoonoticκ fecal−oralκ route,3κ

theκpresenceκofκA1κandκA2κsubgenotypesκinκallκisolatesκun−

derscoresκtheκzoonoticκpotentialκinκthisκregion,κsupportingκ

theκviewκthatκgiardiasisκinκtheκlargestκendemicκareasκofκtheκ

Brazilκshouldκnotκbeκseenκasκaκsingleκentity.
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