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Incidence of Trypanosoma cruzi transmission through 
breastfeeding during acute experimental Chagas disease
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ABSTRACT

Objective:λToλverifyλtheλincidenceλofλT. cruzi transmissionλthroughλbreastfeedingλduringλacuteλexj
perimentalλChagas’λdisease.λMethods:λFiteenλfemaleλSwissλmiceλwereλmatedλand,λaterλpregnancyλ
conirmation,λplacedλinλindividualλcages.λAλfewλhoursλaterλbirth,λtheλfemalesλwereλinoculatedλwithλ
0.1λmLλofλbloodλcontainingλapproximatelyλ3λxλ105λtrypomastigoteλformsλofλYλstrainλofλT. cruzi andλ
continuedλbreastfeedingλforλ25λdays.λResults:λInλ142λofspringλexaminedλnoλinfectionλthroughλbreastj
feedingλwasλobserved.λConclusions:λheλlowλnumberλofλtrypomastigoteλformsλingestedλbyλtheλnewj
bornλmiceλcombinedλwithλbiologicalλandλbiochemicalλcharacteristicsλofλbloodλtrypomastigotesλmayλ
explainλtheλlackλofλtransmissionλinλthisλexperiment.
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INTRODUCTION

InλCentralλandλSouthλAmerica,λapproximatelyλ
13λmillionλindividualsλareλinfectedλbyλTrypano-

soma cruzi,λ andλ eachλ yearλ 200,000λ newλ casesλ
areλ reported.1λ Accordingλ toλ theλ Ministryλ ofλ
Health,λthereλareλaroundλthreeλmillionλinfectedλ
patientsλinλBrazil.2

Chagasλ disease,λ causedλ byλ theλ protozoanλλ
T. cruzi,λ hasλ theλ vectorλ transmissionλ asλ theλ
primaryλ mechanismλ forλ spreadingλ theλ disj
ease,λwherebyλhumansλareλinfectedλbyλcontactλ
withλvectorλcontaminatedλfecesλcontainingλtheλ
metacyclics.3

Aterλ controlλ ofλ vectorλ transmissionλ andλ
bloodλ transfusion,λ theλ oralλ routeλ becameλ
theλ mostλ importantλ andλ frequentλ meansλ ofλ
transmissionλ ofλ Chagasλ diseaseλ toλ humans.4λλ
Besidesλ thisλ route,λ otherλ lessλ commonλ ones,λ
likeλlaboratoryλaccidents,λhandlingλofλinfectedλ
animals,λ organλ transplants,λ andλ breastλ milk,λ
haveλbeenλreported.3

SinceλBrumpt,5λ thereλhaveλbeenλnumerousλ
studiesλ andλ factsλ recordingλ theλ oralλ infectionλ
withλT. cruzi.6j10λ Itλwasλobservedλthatλmetacyj
clicλtrypomastigotesλareλmoreλefectiveλinλproj
ducingλ oralλ infectionsλ thanλ trypomastigotesλ
obtainedλfromλcultureλorλfecesλofλR. prolixus,λasλ
theyλareλpartiallyλresistantλtoλtheλactionλofλtheλ
canineλgastricλjuice.11

Althoughλ blood,λ metacyclic,λ andλ cultureλ
trypomastigotesλ areλ morphologicallyλ identij
cal,12λ diferentλ glycoproteinsλ areλ usedλ forλ cellλ
invasion.λ Accordingλ toλ Yoshida,13λ metacyclicλ
trypomastigoteλusesλsurfaceλglycoproteinsλsuchλ
asλgp82λandλgp35/50,λwhileλtheλformsλfromλtisj
sueλcultureλmakeλuseλofλgp85.λDespiteλtheλmoj
lecularλsimilarity,λtheλglycoproteinsλhaveλadhej
siveλpropertiesλandλdiferentλreceptorsλonλtargetλ
cells.

Consideringλ theλ aboveλ mentionedλ studj
iesλ andλ reportsλ byλ Mazzaλ et al.14λ andλ Medij
najLopes15λ whoλ describedλ theλ presenceλ ofλλ
T. cruzi inλhumanλcolostrumλofλpatientsλwithλ
acuteλ formλ ofλ theλ diseaseλ and,λ later,λ theλ rej
portλbyλMedinajLopes16λonλaλcaseλofλT. cruzi 

detectedλ inλ aλ breastjfeedingλ motherλ inλ theλ
chronicλ phaseλ ofλ disease,λ itλ wasλ decidedλ
toλ undertakeλ thisλ researchλ toλ assessλ theλ inj
cidenceλ ofλ T. cruzi transmissionλ throughλ
breastfeedingλ duringλ acuteλ experimentalλ
Chagasλdisease.

MATERIAL AND METHODS

StrainλofλTrypanosoma cruzi:λtheλYλstrain17λwasλ
usedλ whichλ isλ maintainedλ byλ successiveλ samj
plingsλ inλSwissλmiceλ inλ theλParasitologyλ laboj
ratory,λ Facultyλ ofλ Medicineλ ofλ Maríliaλ (FAMj
EMA).λ
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Experimentalλ infection:λ 15λ healthyλ “Swiss”λ femaleλ
mice,λ aboutλ threeλ monthsλ old,λ wereλ matedλ withλ healthyλ
“Swiss”λ maleλ mice.λ Afterλ pregnancyλ confirmation,λ theyλ
wereλ placedλ inλ individualλ cagesλ andλ fedλ withλ chowλ andλ
waterλ ad libitum.λ Aλ fewλ hoursλ afterλ birth,λ theλ femalesλ
wereλinoculatedλwithλ0.1λmLλofλbloodλcontainingλapproxij
matelyλ3λxλ105λformsλofλYλstrainλtrypomastigotesλobtainedλ
fromλaλmouseλpreviouslyλinfected.λBreastfeedingλofλpupsλ
wereλcontinuedλforλ25λdays.λInfectionλinλlactatingλfemalesλ
wasλassessedλ tenλdaysλafterλ inoculationλbyλ searchingλ forλ
trypomastigotesλ inλ aλ dropλ ofλ bloodλ takenλ fromλ theλ tailλ
accordingλtoλtheλmethodλproposedλbyλBrener,19λwithλcorj
rectionλforλinterλmicroscopicλfield.20

ThisλresearchλwasλapprovedλbyλtheλFAMEMAλResearchλ
EthicsλCommitteeλunderλn°λ306/09.λCareλforλtheλmaintej
nance,λtreatmentλandλeuthanasiaλofλtheλmiceλfollowedλtheλ
standardsλsetλbyλCOBEAλaccordingλtoλSogayar.18

Examinationλ ofλ theλ offspring:λ 142λ offspringλ wereλ
nursedλbyλtheirλ infectedλmothersλandλafterλ25λdaysλwereλ
investigatedλ forλ theλ presenceλ ofλ trypomastigotesλ byλ colj
lectingλaλsampleλofλbloodλfromλtheλtailλforλaλfreshλexam,λ
observingλatλleastλ100λmicroscopicλfieldsλwithλmagnificaj
tionλofλ400λtimes.

RESULTS

Allλ15λfemalesλhadλconfirmedλinfectionλonλtheλtenthλday,λ
havingλ onλ averageλ 23,060λ trypomastigotes/5λ μLλ bloodλ
withλaλstandardλdeviationλofλ15,275λtrypomastigotes.

Onλbloodλexaminationλofλtheλ140λoffspringλtrypomasj
tigotesλwereλnotλobservedλinλanyλofλthem.

DISCUSSION

Althoughλ inλ thisλ researchλ noλ offspringλ wasλ infectedλ
throughλbreastfeeding,λMichieλandλGilmour21λargueλthat,λ
inλtheory,λinfectionλwithλT. cruzi throughλcolostrumλandλ
breastλ milkλ couldλ occur,λ sinceλ theλ multiplicationλ ofλ theλ
parasiteλisλintracellular,λandλitλcanλbeλfoundλinλtheλmamj
maryλgland,λasλdescribedλinλotherλbodyλglands,λduringλtheλ
acuteλphaseλofλinfection.

Alsoλaccordingλtoλtheseλauthors,λitλisλpossibleλthatλtheλ
parasiteλreachesλtheλmammaryλsecretionsλthroughλinterj
cellularλspacesλofλ theλmammaryλgland,λ indicatingλthatλ itλ
losesλtheλcellλcytoplasmλfromλaciniλduringλlactation.λIfλitλ
occursλatλtheλsiteλofλparasiteλmultiplication,λitλmayλshedλinλ
theλaciniλandλfromλthereλtoλtheλducts.

Theλresultsλofλ thisλ researchλreinforceλ thoseλ foundλbyλ
Camposλ et al.22λ whoλ alsoλ failedλ toλ infectλ lactatingλ pupsλ
bornλ toλ femalesλ inλ theλacuteλphaseλofλ infection.λExperij
mentsλconductedλinλourλlaboratoryλallowedλusλtoλobserveλ
thatλ oralλ infectionsλ wereλ establishedλ onlyλ whenλ metaj
cyclicλ formsλwereλused.23λ Inλaλpreviousλ studyλbloodλ tryj
pomastigotesλ andλ epimastigotesλ obtainedλ fromλ culturesλ

inλ LITλ mediumλ failedλ toλ produceλ infection.24λ DiazjUnj
gria,λ 196811λ alsoλ noticedλ thatλ theλ mostλ infectiousλ matej
rialλ inλ oralλ experimentsλ wereλ thoseλ obtainedλ fromλ fecesλ
ofλtriatomines.

Accordingλ toλ Hoft,25λ metacyclicλ trypomastigotesλ exj
pressλ specificλ surfaceλ moleculesλ thatλ areλ notλ presentλ inλ
theλ bloodstreamλ forms,λ whichλ areλ necessaryλ forλ adhej
sionλ andλ penetrationλ ofλ theλ parasiteλ inλ theλ mucinλ layerλ
withλ theλ ensuingλ oralλ infection.λ Inλ aλ studyλ byλ Araya12λ
andλ Neira,26λ theλ metacyclicλ trypomastigotesλ usingλ gp82λ
presentλ inλ itsλmembraneλwereλshownλtoλpromoteλadherj
enceλ toλgastricλmucin.λThus,λhostjparasiteλ interactionλ isλ
mediatedλbyλgp82λinλcellsλthatλtriggerλsignalsλthatλinduceλ
calciumλrelease,λanλeventλessentialλforλtheλinternalizationλ
ofλT. cruzi.4,13

EvenλhavingλusedλtheλYλstrain,λwhichλexpressesλgp82λ
inλ metacyclicλ formsλ andλ thereforeλ hasλ highlyλ infectiveλ
features,λ theλ differencesλ inλ biologicalλ characteristicsλ ofλ
bloodλ trypomastigotesλ mayλ haveλ influencedλ theλ successλ
ofλ thisλ research,λ becauseλ accordingλ toλ Yoshida,13λ bloodλ
formsλ crossλ theλ extraλ cellularλ matrixλ usingλ gp85/TSλ suj
perfamilyλmoleculesλthatλbindλtoλfibronectinλandλlaminin,λ
thusλ triggeringλ theλ actionλ ofλ enzymesλ toλ theλ processλ ofλ
cellularλinternalization.λInλadditionλtoλtheλglycoproteins,λ
theλuseλofλcruzipainλmayλalsoλcontributeλtoλtheλvariationλ
inλinfectivityλamongλtheλstrainsλofλT. cruzi.27

Despiteλtheλconfirmationλofλ infectionλinλ lactatingλfej
males,λ nonjtransmissionλ ofλ Chagasλ diseaseλ toλ theirλ offj
springλmayλalsoλbeλdueλtoλtheλlowλnumberλofλtrypomastigj
otesλingestedλduringλbreastfeeding.λOwingλtoλtheλdifficultyλ
ofλ carryingλoutλmilkingλ inλ femalesλcountingλofλparasiticλ
formsλinλcolostrumλandλmilkλwasλnotλmade,λbutλbasedλonλ
reportsλofλMedinajLopesλandλMacedo15λoneλcouldλassumeλ
thatλtheλnumberλofλparasiticλformsλinλmilkλisλlowerλthanλ
inλperipheralλblood.λAraújoλet al.28λandλLimaλet al.,29λusingλ
bloodλ trypomastigotesλwereλableλ toλorallyλ infectλ laboraj
toryλanimalsλinfusingλthroughλaλgastricλtubeλ103λparasitesλ
perλgramλofλbodyλweightλandλ5λxλ104λtrypomastigotesλrej
spectively,λcorroboratingλreportsλofλDias,11λwhereλtheλsucj
cessλofλoralλinfectionλisλdependentλonλtheλinoculum.

ToλDias,11λoralλinfectionsλtakeλlongerλforλtrypomastigj
otesλtoλreachλtheλbloodstream,λsoλweλbelievedλthatλtheλpej
riodλofλ25λdaysλwasλsufficientλforλexaminingλtheλbloodλofλ
offspring,λsinceλCastanhoλet al.23λfoundλpositivityλaroundλ
theλsecondλweekλandλCamandarobaλet al.30λ fromλtheλ10thλ
dayλon.

Thus,λitλisλpossibleλthatλtheλlowλnumberλofλtrypomasj
tigotesλingestedλbyλtheλoffspringλtogetherλwithλbiologicalλ
andλbiochemicalλcharacteristicsλofλbloodλtrypomastigotesλ
mayλexplainλtheλlackλofλtransmissionλinλthisλexperiment.λ
Furtherλstudiesλareλneededλtoλunderstandλtheλinvasiveλcaj
pacityλofλbloodλtrypomastigotesλofλT. cruzi inλnonjphagoj
cyticλcells.

Martins,λCastanho,λNogueiraλet al.



118

REFERENCES

1.λ WHOλ(WorldλHealthλOrganization).λ17thλProgrammeλReportλ
(Progressλ2003–2004):λMakingλHealthλResearchλWorkλforλPoorλ
People.λTropicalλDiseaseλResearch,λGeneva,λ2005.

2.λ SVS/MSλ jλ Ministérioλ daλ Saúde.λ Secretariaλ deλ Vigilânciaλ emλ
Saúde.λGuiaλdeλVigilânciaλEpidemiológica.λDoençaλdeλChagas.λ
Brasília,λ2005.

3.λ Gontijoλ ED,λ Santosλ SE.λ Mecanismosλ principaisλ eλ atípicosλ
deλ transmissãoλdaλdoençaλdeλChagas,λ2009.λDisponívelλem:λ
<http://www.fiocruz.br/chagas/cgi/cgilua.exe/sys/start.
htm?sid=173>.λAccessedλonλ05/04/2010.

4.λ YoshidaλN.λMolecularλmechanismλofλTrypanosoma cruziλinfecj
tionλbyλoralλroute.λMem.λInst.λOswaldoλCruzλ2009;104λ(supplλ
I):101j107.

5.λ BrumptλE.λImmunitéλpartielleλdansλ lesλ infectionsλàλTrypano-
soma cruzi,λtransmissionλdeλceλtrypanosomeλparλCimexλrotunj
dus.λRoleλregulateurλdêsλhotesλintermediaires.λPassageλàλtraversλ
laλpeau.λBull.λSoc.λPath.λExotique,λ1913;λ6:172j176.

6.λ NeryjGuimaraesλ F,λ Silvaλ NN,λ C,λ lausellλ DTλ et al.λ Surtoλ
epidêmicoλdeλdoençaλdeλChagasλcomλprovávelλcontaminaçãoλ
oral.λRev.λInst.λMed.λTrop.λSãoλPauloλ1968;λ10:265j276.

7.λ LainsonλR,λShawλJJ,λNaifλRD.λChagas’λdiseaseλinλtheλAmazonλ
Basin:λ speculationλ onλ transmissionλ perλ os.λ Rev.λ Inst.λ Med.λ
Trop.λSãoλPauloλ1980;λ22:62j67.

8.λ CouraλJR.λMecanismoλdeλtransmissãoλdaλinfecçãoλchagásicaλ
aoλhomemλporλviaλoral.λRev.λSoc.λBras.λMed.λTrop.λ1997;λ30λ
(suplλ1):45j47.

9.λ ShikanaijYassudaλMA;λMarcondesλBC,λGuedesλLAλet al.λPosj
sibleλoralλtransmissionλofλacuteλChagas’diseaseλinλBrazil.λRev.λ
Inst.λMed.λTrop.λSãoλPauloλ1991;λ33:355j361.

10.λ IanniλBM,λMadyλC.λComoλeraλgostosoλoλmeuλcaldoλdeλcana...λ
Arq.λBras.λCard.2005;λ85:379j380.

11.λ DiasλJCP.λNotasλsobreλoλTrypanosoma cruziλeλsuasλcaracterístij
casλbiojecológicas,λcomoλagenteλdeλenfermidadesλtransmitidasλ
porλalimentos.Rev.λSoc.λBras.λMed.λTrop.λ2006;λ39:370j375.

12.λ Arayaλ MIR.λ Expressãoλ daλ glicoproteínaλ deλ superfícieλ deλ 82λ
KDaλ(GP82)λdeλtripomastigotasλmetacíclicosλdeλTrypanosoma 
cruziλemλcélulasλdeλmamíferosλeλemλformasλepimastigotasλdoλ
parasita.λ130f.λTeseλ(doutorado)λjλEscolaλPaulistaλdeλMedicina,λ
UniversidadeλFederalλdeλSãoλPaulo,λSãoλPaulo,λ1998.

13.λ Yoshidaλ N.λ Molecularλ basisλ ofλ mammalianλ cellλ invasionλ byλ
Trypanosoma cruzi.λAn.λAc.λBras.λCien.2006;λ78:87j110.

14.λ Mazzaλ S,λ Montanaλ A,λ Benitezλ C,λ Janziλ E.λ Transmissionλ delλ
Schizotripanumλ cruziλ alλ ninoλ porλ lecheλ deλ madreλ comλ enj
fermedadλdeλChagas.λMEPRAλ1936;λ28:41j49.

15.λ MedinajLopesλMD,λMacedoλV.λTrypanossomaλcruziλnoλcolosj
troλhumano.λRev.λSoc.λBras.λMed.λTrop.λ1983;λ16:170.

16.λ MedinajLopesλMD.λTransmissãoλdoλTrypanossomaλcruziλemλ
umλ caso,λ duranteλ aleitamento,λ emλ áreaλ nãoλ endêmica.λ Rev.λ
Soc.λBras.λMed.λTrop.λ1988;λ21:151j153.

17.λ SilvaλLHP,λNussenzweig,λV.λSobreλumaλcepaλdeλTrypanosoma cru-
ziλaltamenteλvirulentaλparaλoλcamundongoλbranco.λFoliaλClín.λetλ
Biol.λ1953;λ20:191j208.

18.λ Sogayarλ R.λ Éticaλ naλ experimentaçãoλ animal:λ Consciênciaλ &λ
Ação.λBotucatu:λFundaçãoλdeλEstudosλeλPesquisasλAgrícolasλeλ
Florestais,λ2006.λ

19.λ BrenerλZ.λherapeuticλactivityλandλcriterionλofλcureλonλmiceλexj
perimentallyλ infectedλ withλ Trypanosoma cruzi.λ Revλ Instλ Medλ
TropλSãoλPaulo1962;λ4:389j396.

20.λ MartinsλLPA.λVeriicaçãoλdaλsusceptibilidadeλdeλtrêsλespéciesλ
deλTriatominaeλ(Hemíptera,λReduviidae)λaλinfecçãoλporλduasλ
cepasλdeλTrypanosoma cruziλ(Kinetoplastidae,λTrypanosomaj
tidae)λutilizandoλxenodiagnósticoλartiicial.λ105f.λDissertaçãoλ
(Mestrado)λ jλ Faculdadeλ deλ Ciênciasλ Farmacêuticas,λ UNESP,λ
Araraquara,λ1999.

21.λ Michieλ CA,λ Gilmourλ J.λ Doençaλ deλ Chagasλ eλ transmissãoλ pelaλ
amamentação.Arch.λDis.λChildλ2001;λ84:381j382.

22.λ CamposλR,λPintoλPLS,λMoreiraλAABλet al.λEstudoλexperimentalλ
sobreλaλtransmissãoλdaλdoençaλdeλChagasλporλmeioλdoλleite.λRev.λ
Hosp.λClín.λFac.λMed.λS.λPauloλ1988;λ43:146j147.

23.λ CastanhoλREP,λMartinsλLPA,λGodoyλCAPλet al.λ Infecçãoλexj
perimentalλdeλcamundongosλatravésλdaλ ingestãoλdeλcaldoλdeλ
canaλ contaminadoλ porλ Trypanosoma cruzi.λ In:λ Programλ andλ
abstracts:λXXXVIIIλCongressoλdaλSoc.λBras.λMed.λTrop.λFozλdoλ
Iguaçu,λ2002.

24.λ MartinsλLPA,λDalλBelloλPP,λSamaanλFilhoλSλet al.λTentativaλdeλinj
fecçãoλoralλemλcamundongosλatravésλdeλcaldoλdeλcanaλcontamij
nadoλporλformasλdeλculturaλdeλTrypanosoma cruzi.λIn:λProgramλ
andλ abstracts:λ XXIIλ Reuniãoλ deλ pesquisaλ aplicadaλ emλ doençaλ
deλ Chagas,λ Xλ Reuniãoλ deλ pesquisaλ aplicadaλ emλ leishmanioses.λ
Uberaba,λ2006.

25.λ HotλDF.λDiferentialλmucosalλinfectivityλofλdiferentλlifeλstagesλofλ
Trypanosoma cruzi.λAm.λJ.λTrop.λMed.λHyg.λ1996;λ55:360j364.

26.λ NeiraλI,λSilvaλFA,λCortezλM,λYoshidaλN.λInvolvementλofλTrypano-
soma cruziλmetacyclicλtrypomastigoteλsurfaceλmoleculeλgp82λinλ
adhesionλtoλgastricλmucinλandλinvasionλofλepithelialλcells.λInfect.λ
Immun.λ2003;λ71:557j561.λ

27.λ AparicioλIM,λScharfsteinλJ,λLimaλAPCA.λAλnewλcruzipainjmediatj
edλpathwayλofλhumanλcellλinvasionλbyλTrypanosoma cruziλrequiresλ
trypomastigotesλmembranes.λInfectλImmunλ2004;λ72:5892j5902.

28.λ AraujoλRGM,λNeryλACS,λBuenoλLMλet al.λInfecçãoλexperimentalλ
doλTrypanosoma cruziλutilizandoλaλviaλoral.λRevλSocλBrasλMedλ
Tropλ1998;λ31λ(suplλIII):50j51.

29.λ LimaλCMP,λCamandarobaλELP,λAndradeλSG.λInluenciaλdaλcepaλ
doλTrypanosoma cruziλnaλinfecçãoλexperimentalλdeλcamundonj
gosλpelaλviaλdigestiva.λRev.λSoc.λBras.λMed.λTrop.λ2000;λ33λ(suplλ
II):110j111.

30.λ CamandarobaλELP,λLimaλCMP,λAndradeλSG.λOralλtransmisssionλ
ofλChagasλdisease:λimportanceλofλTrypanosoma cruziλbiodemeλinλ
theλintragastricλexperimentalλinfection.λRev.λInst.λMed.λTrop.λSãoλ
Paulo,λ2002;λ44:97j103.

IncidenceλofλTrypanosoma cruziλtransmissionλthroughλbreastfeeding


