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ABSTRACT

Leprosy is still aworldwidepublichealthproblem.Brazil and India show thehighestprevalence
ratesofthedisease.NaturalinfectionofarmadillosDasypus novemcinctuswithMycobacterium leprae 

hasbeenreportedinsomeregionsoftheUnitedStates.Identiicationofbacilliisdificult,particu-
larlyduetoitsinabilitytogrowinvitro.Theuseofmoleculartoolsrepresentsafastandsensitive
alternativemethodfordiagnosisofmycobacteriosis.Inthepresentstudy,thediagnosticmethods
usedwerebacilloscopy,histopathology,microbiology,andPCRusingspeciicprimersforM. leprae 

repetitivesequences.PCRwereperformedusinggenomicDNAextractedfrom138samplesofliver,
spleen,lymphnodes,andskinof44D. novemcinctus, Euphractus sexcinctus, Cabassous unicinctus, 

andC. tatouayarmadillosfromtheMiddleWesternregionofthestateofSãoPauloandfromthe
experimentalstationofEmbrapaPantanal,locatedinPantanaldaNhecolândiaofMatoGrossodo
Sulstate.Also,themolecularanalysisof19samplesfrominternalorgansofotherroadkilledspecies
ofwildanimals,suchasNasua nasua(ring-tailedcoati),Procyon cancrivoros(hand-skinned),Cer-

docyon thous(dog-pity-bush),Cavia aperea(restlesscavy),Didelphis albiventris(skunk),Sphigurrus 

spinosus(hedgehog),andGallictis vittata(ferret)showedPCRnegativedata.Noneofthe157ana-
lyzedsampleshadshownnaturalmycobacterialinfection.Onlythearmadilloinoculatedwithmate-
rialcollectedfromuntreatedmultibacillaryleprosypatientpresentedPCRpositiveanditsgenomic
sequencingrevealed100%identitywithM. leprae.Accordingtothesepreliminarystudies,basedon
theusedmethodology,itispossibletoconcludethatwildmammalsseemnottoplayanimportant
roleintheepidemiologyofleprosyintheMiddleWesternregionoftheSãoPaulostateandinthe
PantanalofMatoGrossodoSulstate.
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INTRODUCTION

Leprosy,amillenarianillnessdescribedinChi-

na,IndiaandEgyptat600aC,1isstillconsidered

aseriousPublicHealthproblem.M. leprae,the

etiologicalagent,differentlyfromotherin vitro 

culturedMycobacteria whose ecological niches

are very well deined, has still important un-

knownpointsinitseco-epidemiology.

Generally,Mycobacteriaaremicroorganisms

highlyadapted to theenvironmentwhere they

live. ParticularlyM. leprae, which is a bacillus

highly adapted to the human being to whom

theyrelyforitssurvivalandperpetuation.

Inter-human leprosy transmission is known 

 tooccurthroughfrequentandconstantcon-

tactwithmultibacillarypatients,themainba-
cillishedders.Themajorityofthehealthyindi-
viduals,wheninfected,usuallydonotdevelop
thedisease.2However,basedongenetic,nutri-
tionaland immunological factors,about10%
ofthepopulationcandevelopleprosyafterfre-
quentandconstantcontactwithhighloadsof
bacillidisseminatedbyaerialroute.Thebacilli
tend togrowmainly in theextremitiesof the
body,where they survive insidemacrophages
andinfecttheSchwanncellsofperipheralner-
voussystem.Thedeicientmyelinproduction
in infected Schwann cells and its destruction
by immune-mediated reactions cause nerve
damage, loss of sensibility, anddisigurement
ofpatients.2 
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Mycobacterium leprae inwildmammals

BesidesfailuresinisolatingM. lepraefromtheenviron-

ment,thelackofepidemicoutbreaksandthelowreproduc-

ibilityofnaturalinfectioncasesmakeitdificulttoelucidate

thehabitatofthisorganism.Theexactsourceof infection

isnotknown,whichseemstorelectanextremelyrestricted

ecologicalnicheofthismicroorganism.

With the recent progress of molecular biology tech-

niques, some aspects of the biology and ecology ofM. 

leprae have been cleared. Molecular markers have been

used thoroughly in leprosy diagnosis and research. PCR

productscanbeanalyzedbyagarosegelelectrophoresisor

slot-blothybridization,using speciicprobes, suchas the

212bpone,whichbindstoaninternalsegmentofthe360

bpregionofM. leprae18kDagene.3Analysisofpolymor-

phisms of PCR fragments after enzyme digestion (PRA)

for thehsp65gene,present in allmycobacteria4wasused

alsoforthecharacterizationofM. leprae.5WoodsandCole

(1989),basedtheirPCRonthespeciicrepetitiveelement

ofM. leprae(RLEP)demonstratedbyvisualizationofa372

bpproduct.6ThismarkerwaslaterusedforDNAhybrid-

izationbySantoset al.(1993).7Thesearchforthepatho-

geninwildanddomesticanimalsispracticallyunexplored.

Exceptfornon-humanprimates,theuniqueanimalgroup

inwhichM. lepraegrowssuccessfullyisinarmadillos,es-

peciallythenine-bandedD. novemcinctus.8,9

Experimental studies involving armadillosD. novem-

cinctus show that these animals develop a disseminated

form of disease. This animal model is valuable because

wheninoculatedwithM. leprae,armadillosproducelarge

amountsofbacillithatcanbeusedinthedevelopmentof

diagnostictestsforpreparationofMitsudaantigenandan-

tigensfractionsproduction.10-12

ArmadillosbelongtotheOrderCingulata,13whichhad

its evolutionary development centered in South America

sincethePaleoceneera,around65millionyearsago,when

theSouthAmericancontinentwasalreadyseparated from

the African continent, but still disconnected from North

America.14,15Thenine-bandedarmadillowasintroducedin

NorthAmericaabout17014,16andindigenousinfectioninar-

madilloswasobservedmorerecently.17,18Signiicantprogress

inM. leprae global eco-epidemiology knowledgewas also

possibleafterstudiesofmolecularandgenomiccharacter-

izationofseveralstrainscomingfromdifferentpartsofthe

world.Through singlenucleotides polymorphismanalysis

(SNPs),itwasveriiedthattheoriginofM. lepraeremounts

totheAfricancontinent,havingbeendisseminatedfromAf-

ricatoAsiaandlatertoEurope.Thearrivalofthebacillusin

Americamusthaveoccurredrecently,about500yearsago,

duringtheNewWorldcolonization.19

In thepresent study,usingmolecular tools indifferent

speciesofwildanimalsandinfourspeciesofarmadillos(D. 

novemcinctus,Euphractus sexcinctus,Cabassous tatouayand

C.unicinctus),weaimedatsearchingforM. lepraecarriers
anddiscusstheroleoftheseanimalhostsintheepidemiol-
ogyof leprosy in theMiddle-westareaofSãoPaulo state,
where leprosy is endemic, and also in Pantanal of Mato
GrossodoSulstate,whereleprosyisstillhiperendemic.

MATERIAL AND METHODS

Animals 

Liver fragment from an M. leprae experimentally infected ar-

madillo.AspositivecontrolforPCRreaction,aM. leprae 

infectedliverfragmentwasusedforDNAextraction.AD. 

novemcinctusarmadillowaspreviouslyinoculatedwithM. 

lepraesuspensionbysubcutaneousandintravenousroute
(108 bacilli/mL).This animalwasmaintained captive for
20monthsandevaluatedbimonthlyuntiltheappearance
ofdisseminateddisease.Afternecropsytheanimalshowed
granulomasintheliver,spleen(3.06x109bacilli/g),lymph
nodes,lungs,adrenalsglands,andskin.20,21

Wild armadillos.A total of 44wild armadillos of four
different species (D. novemcinctus n = 18; E. sexcintus  

n=22;C.tatouay n=02;C.unicinctusn=02),youngadults,
males and females,weights varying from 3.5 kg to 6.5 kg
were studied. The animals from São Paulowere captured
intheMiddleWesternareaofthestateofSãoPaulo,inthe
municipalitiesofBotucatu(22nd56’15”S,48th26’15”W),
Pardinho, SãoManuel (23rd 03’ 45” S, 48th. 18’, 45”W),
Manduri(23rd03’45”S,49th18’45”W)andBauru(22nd
18’41”S,49th03’45”W).Besides,wehadcapturedarma-
dillosfromtheNhumirimranch,anexperimentalstation
of Embrapa Pantanal, located in the Pantanal daNhe-
colândiaoftheMatoGrossodoSulstate(18º59’S;56º
39’W).Fromtheseanimalsatotalof138sampleswere
obtained:26earfragments,32feces,21nostrilswab,20
blood,and39internalorgans(livern=15;spleenn=7;
lymphnodesn=10;kidneyn=1;adrenalglandsn=1,
andlungsn=2).

Other wild animal species. Ten road killed animals
werealsoanalyzed(Ring-TailedCoatiNasuanasuan=
02; skunkDidelphis albiventris n = 1; hedgehog Sphig-

urrus spinosusn=01;hand-skinnedProcyon cancrivoros 

n=01;restlesscavyCavia aperean=1; ferretsGallictis 

vittatan=2,anddog-pity-bushCerdocyon thousn=2),
beingatotalof19samplescollected.

Amount of animals.Theapparentlysmallsamplecol-
lection is justified by the Ambient Protection Lays of
Brazilianwildanimal’sbiodiversity.Soitisn’tpermitted
tousealotofspecimens,accordingtotheBrazilianIn-
stituteofEnvironmentandRenewableNaturalResources
(IBAMA)andtheEthicPrinciplesCommittee.

Euthanasia.Armadilloswerepreviouslyanesthetized
withtiletamineandzolazepam(5.0mg/kg/I.M)andsub-
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mitted to subclavian vein puncture for the total blood
collection.Allanimalswerecapturedundersupervision
oftheBrazilianInstituteofEnvironmentandRenewable
NaturalResources(IBAMA),licensenumber187/05and
006/2007B.

Necropsy and sampling. From the wild armadillos,
samples of blood, nostril swab, liver, spleen,mesenter-
ic lymphnodes, lungs,adrenalglands,kidneys,andear
fragmentswerecollected.DNAsamplesoffecesofarma-
dilloweresuppliedfromtheDNABankoftheMicology
LaboratoryoftheDepartmentofMicrobiologyandIm-
munology (Institute of Biosciences, UNESP, Botucatu,
SP,Brazil).Fragmentsofliver,spleen,lymphnodes,and
skinwere collected also for histopathological examina-
tionusingtheFaraco-Fitestainingmethod.

Microbiological methods 

Organ decontamination and digestion.Organsfragments
wereweightedandground in2,0mLof steriledistilled
water. Samples were decontaminated by the Petroff
Method22 and the sediment was used for culture and
bacilloscopy.

Semi-quantitative bacilloscopy.Smearof10μLof the
sediment obtained after processing of organ samples
werecoldstainedbyZiehl-Neelsenstainingmethod.One
hundred fields of the slideswere examinedunder light
microscope (100xmagnification). The results were ex-
pressedbythesemi-quantitativemethodasfortubercu-
losisdiagnosisandforothermycobacteriosis,according
tothefollowingcriteria:
• (-)negativeforacidfastbacilli(AFB)in100ex-

 aminedfields;
• (+)lessthanaAFB/fieldin100examinedfields;
• (++)from1to10AFB/fieldin50examined

 fields;
• (+++)morethan10AFB/fieldin20examined

 fields.

Culture. Liver, spleen and mesenteric lymph nodes
were inoculated inLJ culturemediumwith2,5% ferric
citrateinduplicatetubeswithtightlids.Thetubeswere
incubated at 37ºC and observed daily in the firstweek
and thenweekly up to 90 days until the appearance of
colonies. Cultures were considered negative in the ab-
senceofgrowth.

Molecular methods 

DNA extraction. After criofracture, the organ samples
(about 300mg)were submitted to a pre-treatment,23,24 
before digestion with Proteinase-K. Thus, after mac-
erationwith liquid nitrogen (N2 liq), thematerialwas
transferred to 1.5mLmicro tubewith 600 μL of Tris-
HCl 10mM; EDTA 1mM; pH8,0 (TE). Samples were

homogenized in vortex and centrifuged at 14,000 rpm/ 

25ºC/5 min. The supernatants were discarded and the

sedimentssuspendedin600μLofTEfollowingnewcen-

trifugationinthesameconditions.Thesedimentwasthen

suspended in 600 μL of lisis buffer (Tris-HCl 100mM,

EDTA0,125mM,SDS1,0%,2-mercaptoetanol0,2%and

waterMilli-Qq.s.p.)andincubatedat56ºCfor1h.After

thisperiodsampleswereincubatedinwaterbathat95ºC/ 

10min. Soon after, 20 μL of Proteinase-K (20mg/mL)

were added to eachmicrotube, whichwas incubated at

56ºC overnight. Afterwards, 500 μL of phenol, chloro-

form,andisoamilicalcoholmixturewereadded(25:24:1)

to tubes, they were homogenized and centrifuged at 

25º C/13.000 rpm/20min. The supernatants were care-

fullycollectedandtransferredintonewmicrotubes,and

the phenol/chloroform/isoamilic alcohol extractionwas

repeatedoncemore.DNAwasprecipitatedwith isopro-

panoland10μLof sodiumacetate3M,at-20ºC for30 

minutes. The material obtained was centrifuged at 

4
ºC/13.000 rpm/20 min and the “pellet” washed twice

withethanol70%.Afterdryingat37ºCfor1h,DNAwas

eluted in 100 μL of sterile Milli-Q water. DNA visual-

ization andquantificationwere done in 1% agarose gel

(Sigma,Oakland,USES)stainedwithethidiumbromide

(10μg/mL).LowMassmolecularweightmarkerwasused

(Invitrogen).

PCR amplification. For the amplification of theM. 

leprae specific repetitive sequence, a set of primers 5’-

GCACGTAAGCCTGTCGGTGG-3’ and 5’-CGGCCG-

GATCCTCGATGCAC-3’wereused.6,25PCRamplifications

wereperformed inaThermalCyclerPTC-100TM-480

model (Peltier-Effect CyclingMJ Research, USA). DNA

(10ng)wasmixedwith200mMofeachdeoxynucleotide

triphosphate,10mMofeachprimer,50mMKCl,1,5mM

MgCl2,10mMTris-HCl(pH9,0),1UofTaqpolymerase

(GEHealthcare) andwater to a final volumeof 25mL.

Cyclingconsistedof92ºCfor3min,followedby40cycles

of2.5minat55ºC,2minat72ºCand1.5minat92ºC,

anda final extensioncycle at72ºC for7min.7 Samples

were analyzed in a 1.5% agarose gel (Sigma, Oakland,

USA)stainedwithethidiumbromide(10mg/mL).

Sequencing of PCR fragments. The ampliied products

werepuriiedusingthekitGFX(GEHealthcare).Sequenc-

ingwasperformed in theCenterofGenomicStudies (In-

stitute of Biosciences, University of São Paulo (USP), SP,

Brazil),usingtheMegaBACE1000Sequencer(GEHealth-

care).Reactionswere runaccording to themanufacturers’

protocol.Oncelogged,sequencesobtainedwerealignedand

editedusingthesoftware“Chromas”and“SequenceNaviga-

tor”(PerkingElmer)andanalyzedintheGeneBank:Blast-n

program(http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi).
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Table 1. Taxonomical data of the evaluated animals, including the species home range, sex, evaluated tissues, and RLEP-PCR results

Order Family Species Home range* Animal Sex Tissue/ rlEP-PCr (+ or -) 

   (ha) 

  
Cerdocyon thous

 
0.1

 Ct1 Male s (-), l (-)  

 Canidae   Ct2 Male s (-), l (-)

Carnivora  
Gallictis vittata 0.4

 Gv1 Male s(-), l (-)

    Gv2 Male s (-),  l (-)

 Procyonidae Procyon cancrivorus na Pc1 Male l (-)  

Didelphimorphia Didelphidae Didelphis albiventris 0.57 Da1 Female s(-), l (-) 

Rodentia
 Cavidae Cavia aperea 0.1 Ca1 Male s (-) , l (-)

 Erethizontidae Sphiggurus spinosus 15-20 Ss1 Female s (-), l (-)

Carnivora Procyonidae  Nasua nasua 0.4
 Nn1 Male s(-), l (-)

    Nn2 Male s (-),  l (-)  

    Dn1 Male lu (-), s (-), l (-), mln (-), e (-), f (-), ag (-)

    Dn2 Male s (-), l (-), mln (-), e (-), f (-)

    Dn3 Male lu (-), s (-), l (-), mln (-), e (-), f (-)

    Dn4 Male s (-), l (-), mln (-), e (-), f (-)

    Dn5 Male s (-), l (-), f (-)

    Dn6 Male l (-), mln (-), f (-)  

 Dasypodidae   Dn7 Male l (-), mln (-), f (-)

   3.4-15 Dn8 Male mln (-),l (-), f (-)

  Dasypus novemcinctus  Dn9 Male f (-)

Cingulata       Dn10 Male f (-)

(Superorder Xenartha)    Dn11 Female s (-), mln (-)

    Dn12 Female s (-), l (-), mln (-)

    Dn13 Female l (-), f (-)

    Dn14 Female l (-), mln (-)

    Dn15 Female l (-), k (-)

    Dn16 Female f (-)

   na MS20-21 Male b (-), f (-), ns (-), e(-)

   in captivity Dni Male l (+)

 Euphractidae Euphractus sexcinctus na Es1-3 Male l (-)

   na MS1-8 Male b (-), f (-), ns (-), e (-)

   na MS9-19 Female b(-), f (-), ns (-), e (-)

 
Priodontidae Cabassous tatouay na

 Ct1 Female l (-)

    Ct2 Male l (-)

  Cabassous unicinctus na MS22-23 Male b(-), f(-), ns(-), e(-)

lu – lung, s-spleen, b-blood, l-liver, k-kidney, h-heart, mln-mesenteric lymph node, ag-adrenal gland, e-ear, f-feces, ns-nostril swab, na: not available.

* According to Eisenberg & Redford 1999.
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RESULTS 

TherewasnotgrowthofMycobacteriainsamplesincubat-
edat37ºC.Nomycobacteriawerevisualizedintheorgan
samples submitted to histopathological examination and
bacilloscopy.
ThePCRreactionswerenegativeforM. lepraeinallwild

mammals(Table1).26,27Onlytheliversampleoftheexperi-
mentally inoculatedD. novemcinctuswasPCRpositive for
theRLEP region speciic forM. leprae.A372bp fragment
couldbe visualized in the agarose gel. (Figure 1).The ge-
nomicsequencingoftheampliiedproductrevealed100%
ofhomologywithM. leprae.

DISCUSSION

Genomic comparative studies show thatM. leprae pres-
ents signatures characteristic of an extremely specialized
and highly host dependent pathogen. The comparative
analysisoftheM. tuberculosisgenome(completegenome
with 4.411.532bp)withM. leprae genome (complete ge-
nome with 3.268.203bp) reveals that only 49,5% of the 
M. leprae genomecontaingenes that codifyproteinsand
27%ofthenrepresent“pseudogenes”,inotherwords,genes
thatwereturnedoffinM. lepraebutarestillfunctionalin 
M. tuberculosis.28

Similarly to leprosy, the Buruli ulcer caused byMyco-

bacterium ulcerans isaseriousskindiseaseinhumansand
its incidence overcomes that of leprosy in countries, such
asAustraliaandPapuaNewGuinea.29TheM. ulcerans ge-
nomeresemblestheM. lepraegenome,showingsigniicant
loss of genetic redundancy and of metabolic pathways.30

Through comparative analysis of genomic sequences, it
wasdiscoveredthatM. ulcerans emergedfromM. marinum 

by theacquisitionofgenes responsible formycolactone-A 

production, an immunosuppressive cytotoxin that pro-

vokesaseriousnecroticulcerationinthesubcutaneoustis-

sue.Theevolutionaryreductionandthegenomicrearrange-

ment remodeledM. marinum, a ish and toads pathogen,

intoM. ulcerans.Thisorganismisapparentlyadaptednow

toadarkandaerobicatmosphere,whereitsreducedantige-

nicity,slowgrowth,andmycolactoneproductionprovided

advantagesforitssurvival.29

Thisprocessofgenomicreductionisalsodocumentedin

otherobligateintracellularparasites,suchasRickettsiaand

Chlamydia spp.inwitchsomegenesbecameinactivated,once

theirfunctionsarenolongernecessaryinhighlyspecialized

niches.AlsoYersinia pestisapparentlydivergedrecentlyfrom

Y.pseudotuberculosistoengagethemidgutofleas,whereas

Bordetella pertussisderivedfromB. bronchisepticatobecome

anobligatoryhumanpathogen.30

M. leprae may have followed this same evolutionary

trend,withaminimumamountofactivegenesneededfor

its adaptation to thehost,without, losing their character-

isticpathogenicity.Thisprocessof evolutionary reduction

indicatesthatthemicroorganismtriedrearrangementsand

deletionsofitsgenomeandsufferedanevolutionaryadap-

tationprocessextremelywellestablishedinhumanhost.

Inthisway,theHansen’sbacillushasbeencohabitating

withman formore than2,600years,and it remains, still

today, intheseconddecadeofthe21stcentury,asanex-

tremelypreoccupyingpathogen intropicalclimatecoun-

tries,likeBrazil,India,Madagascar,andAfricancountries,

withhighdetectionrates(morethan690,000newcasesof

the disease registered annually in theworld).Only, after

the1980s,withthesuccessofmultidrugtherapy,transmis-

sionrateswerereduced.

Despite reports of the existence of natural disease in

some primates species in Africa (mangabeys monkeys, 

Cynomolgus,chimpanzees,9andinarmadillosD. novemcinc-

tusincertaingeographicalareasoftheUnitedStates(Texas

andLouisiana),17,18fewstudieswerecarriedoutinBrazil.We

didn’tindanynaturalinfectioninthestudiedwildmam-

malsintheMiddleWesternregionofSãoPaulostate;nei-

therinMatoGrossodoSulPantanal.Althoughotherwild

species have never been implicated withM. leprae infec-

tion,excludingarmadillosandsomenon-humanprimates,

otherspeciesofarmadillosandBrazilianroadkilledmam-

malshadneverbeenresearchedforthispurpose.Depset al.

(2002)foundthatbloodsamplesof5outof14animalswere

positiveforM. lepraebyPCR.31Inanotherstudy,Depset al.

(2007)found11outof37(29.7%)positiveserumsamples

usingtheMLFlowtest.32

Search forM. leprae in wild armadillos D. novem-

cinctus of different geographical areas resulted negative

inFlorida,Colombia,Paraguay,33-35andintheSoutheast

areaoftheUnitedStates,correspondingtoAlabama,Ar-

Figure 1: Specific repetitive element of M. leprae (RLEP), 

demonstrated by visualization of a 372bp product.  1 – M. 

smegmatis MC2 155; 2 – M. avium; 3 – Hamster M. auratus 

inoculated with M. avium (liver DNA); 4, 5, and 6 – D. 

novemcinctus inoculated with M. leprae (liver); 7 – Negative 

control of reaction; 8 – Low Mass DNA ladder.

Pedrini,Rosa,Medri et al.
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kansas,Florida,GeorgiaandMississipi,besidesother800
armadillosexaminedinFlorida.33,36

InthebiodiversityofLatinAmericafauna,oftheactual
20 known armadillo’s species, 17 are only found inBrazil
andhavebeen little studied. It hasbeen shown that these
animalscanbenaturalcarriersofimportantpathogenssuch
asTrypanosoma cruzi,37,38 Histoplasma capsulatum,39Leish-

mania naiffi,40 Toxoplasma gondii,41 and Paracoccidioides 

brasiliensis.42-44

The nine-banded armadillos, family Dasypodidae, or-
derCingulata, SuperorderXenarthra,13were introduced in
NorthAmericaveryrecently,aroundtheyear1880.Thehu-
mancivilization,thatprobablyappearedinAfrica400,000-
200,000 years ago, arrived in America much later, being
SouthAmericathelastpartofthecontinenttobecolonized
bymanabout14,000yearsago.44,45

The discovery of armadillos from Louisiana naturally
infectedwithM.leprae,SNPtype3strain,originatingfrom
EuropeandNorthofAfrica,isanindicativethatthoseani-
malswerecontaminatedbyhumansources.19TheM. leprae 

bacilluswasprobablycarriedtotheNewWorldabout500
years ago, after the arrival of settlers and through theAf-
ricanslave’strafic.Asseveralspeciesofarmadillosalready
lived in LatinAmerica from the Paleocene era,when lep-
rosydidnot exist inhumans, it ispossible to infer that if
thereareD. novemcinctusnaturallyinfectedincertainareas
oftheUnitedStates;theseanimalsmusthavebeeninfected
bymanandnotthecontrary.Prabhakaran,in1998,already
questioned if armadillos were, besides man, reservoirs of
M. leprae,oncethediseasewasbroughtfromtheOldtothe
NewWorldwherenative inhabitants and armadillos lived
withoutleprosy.46

Experimentally,notalltheanimalsaresusceptibletothe
infectionbyM. leprae, because somedonotdevelop the
disease (20-30%), evenwhen inoculatedwithhighbacil-
laryloads.However,itisadmittedthatthearmadillosmay
show an immune status similar to that of some patients
withtuberculosis,inwhichthediseaseisauto-limited.12,20,21 
In thatcase,however,armadilloswouldremain for some
timewithhighIgMantibodytitlesagainstPGL-1antigen.
ThestudyofDepset al.(2007),usingML-low,mayrelect
thissituation.32

Theobjectiveofthepresentstudywastoidentifyindig-
enous leprosy inwildanimals, looking forabetterunder-
standingoftransmission.Somequestionsareyettobean-
swered:arearmadillosandotheranimalsofSouthAmerica
indeednaturally infectedby theM. leprae?Would theybe
involvedintheepidemicchainofthedisease?Werearmadil-
losinfectedbyhumanbacilli fromTexasandLouisianaor
didman,onceagain,interfereintheenvironmentthuscon-
taminatingarmadillosthatwerelivinginthoseregions?
OurstudysuggeststhatthearmadillosoftheSãoPaulo

andMatoGrossodo Sul stateswerenot contaminatedby 

man,because,despitethesmallsampling,nonaturally in-

fectedanimalswerefound.Theresultsobtainedshowedthat

M. lepraeisfundamentallyananthropophilicpathogen,and

inthatrespectwildanimalsshouldplayasmallornullrole

asnaturalreservoirs.
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