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Biological Properties of Metatrypomastigotes

of Tlypanosoma crllzi floom the Anal Glands of

Urban Didelphis marsllpialis.*

Propiedades Riológicas de Metatripol//astigotes de Trypal/osol1la cruzi de

Glándulas Anales de Didelphis I//ar.mpiali.\' Urbanos.

S. Urdancta-Mnralcs**, 1. Nimni ami L. HCITCnJ

ABSTRACT

MClacyclic trypomastigotcs of Trypm/O.wJ!lw cm:; rflllll lhe a1wl glunLls nI' n .... turally infcctcd urh;:lIl

I>itll.'!phis marsupia!is and cultures Llc rived from thcsc wcrc illtlcul<llcJ i, p.• orally. anO ¡l1to Ihe eyes 01'

jU"Cllilc OpOSSUIllS.IlIC parasitc could d.:\'clnp in hlnoJ.lissucs. am] <.tll<.ll glanus. "111C hlond fonus 01'

thcsc infcctiolls colollizcd RllOd,,¡'u (1Icmiptera. ReJuviit.lac. Trialominal,.') cmployeJ for

xClloJiagllosis. NMRI miec wcr� infcctcd hy lhe salllc routcs by Illctíll.:ydiL'S fmm lhe samc stlurcl:s.

Allmicc díed with parasitcmias up lo J(Y' Iml hlnoll. \\ hile all opossums sur"ivcd with par:lsitcmias no

highcr Ihan 1(�'/mJ. ()possums showcd IimitcJ c¡¡rJio - and myolropism. while micc werc cxtcnsi\'ely

par<lsilized. in additioll. inlhe smooth muscll,.' nfthe illtcstillcs anJ lung. and inthe livcr.111e cOlltinuing

presencc of 1.' cm=i in the <111<11 glam.ls c1nsc t() the cXnL'{Ory tlriJkcs w(luld suggcst transIllissi(l(} orthe

Jiseasc hy contamination. I

Kc)',,"urds: 101J11110Wmlll cru:.i. metatrypomastigotl'S. nicle/phis IIIl1r.mp;a/ü, opossums. anul glanJs.

urhall American trypallllSt1llliasis. Venezuela

RESUMEN

t-.ktalripomastigoles de liypallo.wma cm:.i t lhlenidos de glándulas anales de rahipelados (zarigueyas)

lJicle/phis lIIaTSupilllis (M<lrsupialia. Didelphid<le) urhanos naturalmentc infectados y de sus cultivo"

inocul<ldos i.p.. oTi"lI Y ocularmente en rahipc1adtl" ju\'cniles se desarrollaron en la sangre. tejidos y

glándulas anales. Flagelados hemáticos y glandulares infectaroll. rcspcL,tivamcntc a RllOclnius

(1Iemiptera. 'Iriatominae) ¡¡sí como a rahipclaJos y Ti"ltones Nt-.,tRI. Resultados similares se ohtuvie

ron al inoeuhlT por las mismas vías a ratones con Im:tacícli.:os Jl' amhas fuentes. 'lilJOS los rah)J)cs

murieron con parasitemi¿ls de 106 parásitos/ mi dt: sangre: los marsupiales sohrevivieron con

máximos JI,.' 101/ mi JI,.' s<lllgre. I jmitaJn mio y eardintrnpismo en los rabi pelados L'ontrastú con extensa

invasiún de estos lcjidos y de músculo liso Je los intestinos y pulmt11l así como del hígado de los

ratones. I.a continua prcsenei¿¡ de llletacíc!il'oS en glándul¿¡" anales de Ins marsupiales urhanos

expc rime ntaJcs y la l'creaní¿¡ anatlímica Je estas glflnJulas cnll el redil y Jos t1rganos urogcniwlcs son

disl'utiJns en relaciún eOI1 ItI importancia cpiJcmiolllgictl Je estns marsupi<l!cs.

Palahra"i claves: l�rl'alJ()smllll cm:;;, Illctatripollltlstigntcs. /)iJdphis mar.wpialis, rahipeladns

(zarigueyas). gl;índulas anales. "bpallosomiasis americana urhana. Vcnezucla .
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Introdllction

The melacyclic trypomastigote infcctivc stage 01'

1Typanosoma Cll1Zi, pathogcn of ('hagas' discasc,

normally tle"c1ops in Ihe lumen of Ihe Malpighian

tuhules and gut of Ihe hloodsucking insecl vectors

(1Iemiplera.Retlu"iitlae, Trialominae) (Ciareia &

Azamhuja . llJlJ 1). Transmission of the discase is

usually hy contamination with the hug's excreta

(Dias. 1979).

Also, the \Vhole cycle nI' dcvclopmcnt 01' the parasitc

can occur within the anal ouor glanus of the

opossum J)icle/phis marslIpialis (Marsupialia,

Didclphidae) (Deane el al.. 19X4). These workers

showeu thal. in experimental infections nI'

opossums. there de\'elopeu multiplicalive cpimas

ligoles anO sphacromastigolcs. anu melacyclic

trypomastigotes in lhe fluid conlent 01' Ihe glanus:

lhe morphology of these was likc Ihal in inscet

!'t.'ces.

In our current stuuy of urhan rescrvoirs uf'[ c/UZl

in lhe valley uf Caracas. Venezuela (1lerrera &

Uruaneta-Morales, 1992) \!,Ie have ¡nfecteu

opossums ami miee with mclacyclics from anal

glands. anu from cultures 01' these furms. These all

provcd virulcnt when inoculatcd i.p., s.c., orally.

or ¡nto thl' eye. Previous invesligations (Urdaneta

Morales & Nironi, IlJ(6) showed markeu cardio

ami myotropism with intraccllular parasites in

experimental infeclions with glandular material

from naturally infected opossums.

i\latel'ial alld Methods

Th<.' capture of (Ipos�ums. their examinatinns. and

4:ulturc 01' parasill's fmm anal gland� have heen

previously descrihl'd (Urdancta-Morales & Nironi,

1996).

Expcrimcnhll infcctions.

(ilandular material from a naturally infecteu auull

opossum was inoculateu i.p. or s.c. into 6 juvenilc

opossums (av \vt 3S0 g) and orally into an adult

opossum (2.5 kg WI). 1\11 inocula were of 200

rnelacyclies/g "otly weighl (Jansen <'1 al.. 1991),

quantifi<,'d in fresh material accoruing to Brener

(1962). I\lIopossums, including Ihe molher 01' lhe

juveniles. were negative foc T. crUZl hy hlood

examinalion and xcnodiagJ1()sis.

Three lots 01' 3 juvcnile opossums (av wt 3S0 g)

were inoculated s.c.. orally. and into the cye wilh

the same doses nI' mclaL-Yclics harvcstcd Irom IXI

cultures derivcd from lhe glandular material.

For controls 01' each experimento lots of:; NMRI

miel' (av wl 7 g) were inoculatcd in the saml'

manner. M ice were examined daily to measure the

averah'C parasitcmia, anu opossums \\iere cxamined

e"ery olher day, fmm Ihe lhirtl day PI unlil lhe

parasitemia disappcareu ur the animal uicu, Anal

glands 01' lhe opossums were examincd weckly. ami

material from thcse \\'as inocu1al<"d S.c. inln mice.

which were examincd as ahove.

(>possums amJ min' were sacrificcu by anesthetic

o\'crdose and cervical dislocation. respective1y.

Tissue samples were taken from heart. skeletal

muscle. livcr. spleen. small ami largc inteslinl',

diaphra�. lung. and anal glands. "(bese were fixcd

in lO(a fnrmalin. imheuued in paraffin. cut into S�l

se<..tions. and stained with hematoxylin.eosin.

Presence 01' parasites was microscopically (1000 X)

checked hy two inuepenucnl ohservcrs.

ReslIlts

Both glanuular malerial ami cultures derivcd from

it infccleu all animals. Parasitcmias uevclopcu early

in the youngopossums inoculaleu ¡.p.. s.c.. (lr orally.

Ocular inoculatinn in lhe youngand oral in the auult

delayed parasilemia (Figs. I & 2). Ullfurtunalely.

the adult died nI' othl'r causes shortly aftcr

parasitemia was dctcctcd. The curves uf parasi.

tcmia were similar in form fur aH methods nf

inoculation in the opossums. hut nune uied.

Cilandular alld cultured metacyclics were cqually

virulent when inocu1ateu i.p.. S.c.. anu orally; lowesl

parasilemias \Vere ohserved from cultureu

ml'lacycIics inoculate s.c. anu into the ey<.'.

('onlnll miee il1llCulateu with glandular Illetacyclics

(Hg. 3) Sh(lWcd parasitemias with Innger prepatent

perinds ano higher lcvels. Thc animals showcu

acute phases. dyingwith erection 01' hair, inhihition

of movemenl, and copinus urillaliun. The control

miee inoculateo with cultured mclacyclics shuweu
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I'arasilcmias Iln.dlKTd in upossums (fi�s. 1&2) aud inllli(T (fi�s. 3 & .. , h) ium'lIlalion ormdillrypllmasli�oles ur TrYfHltWMnlm f:Tlizi

uhlaillt'd rmm aliOli �Iands or lIi1hlrdlly inrí'l'Ied urhall lJitklphi ... manllpialis. ami rrom ndtun:s or Ihese ronns. l'espt'cthel). Th..

arm�s mark Ihe days 1)l1<;;lino<'ulalioll in wbkh Iht' ('uluni7.atinn ur Ihe anal �Ialld<;; or Iht' cXIK"rimt'n1ally inreC"led "1)1'''''1111I'' wa ..

dl'leded,
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infcclions which varieo in prcpatcnt pcrind ami

lime 01' peak parasitcmia. accocding lo route oC

inoculation (Fig. 4). Thc animals �h{)wl'll high Icvcls

01' blooustrc.am forms. ami all dieo. UlwtilJius

cmploycd roc xcnodiagnosis produccd mctacyclics

in reces. clIually. virulcnt fOf miel'. Thc final

cxaminations.6 months PI, sho\'.'cd hlood parasitt,s

in lhe opossums. Thosc inoculatcd ¡.p. with

glandular rnctacyclics. and orally ami ¡nlo the eye

\vith culturco f()TI1lS. had coh)llizcd anal glalUls with

up lo 17 X 1()4 rnctacyelics/ml al this time.

Tissuc invasion in all experimental opossums ami

miel' was primarily in cardiac ano skclctal musclc.

with am�l"lig()tc ncsls in thesc tissucs. Also. in mit"(,

inoculat('d i.p., there \vas invasion uf srJloolh muscle

01' small and largc inlt'slinc anu lung. The liver was

also invaded.

Discussion

The anal glands of Ihe marsupials D. mar.iupialis.

lJ. aU'¡Vt'nl1ú, amI Lwreolina crassicaudala can he

infccleu nalurally or experimenlally wilh '1: cruzi

(Deane ,'/ ul.. IY�: Sleindel & Pinlo. IY&l: Sleindel

1'1 al .. IlJSS; Fernanucz t!l al., 19S9; Urdanela

Morales..\:. Nironi, Jl)96). Thcse infcclions show ti

uouhle cyclc uf developmenL ín Ihe hluou ami in

Ihe anal glamls, SU£b'Csling an ancienl rclatiollship

het\Veen Ihe parasilc ano itsvcrtchralc host (Lcnzi

e/ul.. 19H4).

In our expcrimenls. glandular rnelacyclics from

nalurally infcl'tcd lJ. mar.wpialis induccd Ihe oouhk

infcdion of '1: c11lzi when inoculalcu inlo young

opossums Lp.. orally, or inlo Ihe eye. The hlood

llagellalcs of these animals infccted Rltodnius amI

th(' glandular llagellatcs infccted other opossums

amI mice.

Slrains (lf 'J.' ('mzi isolah.:'d fn)m /). ma�upialis llave

gcnerally shown lo\\' virulance in Iheir proper

rcservurr hosts ur in experimental animals. with

lransilory parasilemias usually detcdahJc. only

indircdly and lo\\' lissue parasitism (ncane t'l al.•

19H4: lIicc & i'.eledon. 1970: Bare e/ ul.. IYYI). In

contrasto our experimental infcclions of mice with

glanuular ml'tacyclics or cultures of these induced

high parasitcmias. with ueath o[ al! animals.

together wirh the intcnse tissue parasitism reported

in a previous papcr (Urdancta.Morales & Nironi,

IYY6).

-,...

The content of the anal g1ands uf opossums is

forcihly expelled in territorial marking and in

response lo lhreal (Deane <'/ al.. 19H6). A!so. lhe

proximity of lhe anal glanos to the enú of Ihe

alimentary traet and to the UH)b'Cnital organs would

readily allow the contaminatioll of fcres anu urine

wilh glandular melacyclies (l.enzi <'/ al .. IYH4:

Stcindel & Pinto. 19X5). Thesc forms, in conlad

with huccal or conjuntival mucosa'. rcauily inuucl'

'1: cruzi infections. Thus. Ihe contamination 01'

foodstuffs caten raw hy the cjccta of opossums

l'oultl Icad to infL'ctions hy '[ cmzi. cxperimentally

proyen by Jansen & Deane (IYH5). This could easily

explain outhreaks 0[( 'hagas' discasc in areas wh('re

triatomines are csscntially isolated from human

heings (rcferenccs in Lcnzi l'1 al .. 19S4). The

epidemiojngical pntcntial fnr the valley nI' ('aracas.

wheTe 0pl)SSUmS n.alurally infeclcd ahounu in

contact with a large human population 01' marginal

sanilation. neeus no cmphasis.

In our experimental ofXlssums. glandular infections

Werc detel'ted when the initially high parasitcmia

had hegun to decline. in agrcemcnt with other

investigators (Lenzi el al .. 19H4: Deane el al., l l)X4:

.Ianscn el al.. 1(91), who postulatcd a correlation

hct\\'een Ihe two parasiloscs. ¡\('cording to Janscn

(llJHH). invasion 01' the glands depends (1I1 a ccrtain

level oí' systemic parasitosis. prior to its decline.

Thus. l.enzi e/ al. (IYH4) haye suggesled Ihal Ihe

anal g1ands of the marsupials providc a habital for

lbe rJagcllale lhal prolecls il from lhe ddense

mcchanisms 01' lhe animal.

Those animals with ¡nlense glandular infcctiolls

shuwed high titers of circulatory anti. '1: cruzi

antihodics anu were negative in parasitologicai

examinalions fur long pcri()us (Jansen. IlJSH). ()ur

naturally and experimentally infectcd ()possums

continued to show glandular infcctions for up 10 h

months post-infection. whilc parasitcl1lias were

apparenlly ahsenl or only deleclahle by

xcnndiagmJsis. "'bis woukl cxplain the intl'rmittent

appearance 01' parasiternia in D. marsupialis.

unusual for 'l.' Cluzi (I)eanc el al.. 19H4: I ,cnzi j'¡

al., 1(84): lhe prolonged syslemic infcctions

characteristic for opossums (Jansen, IY��) would

provide a guarantccd sourcc 01" infection for the

vcctor.

The prescnce of pseudocysls in the deep layers 01'

lhe walls of lhe anal g1ands (Urdanela-Morales &

Nironi. 1996) would facililale lbe passage 01' Ihe
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parasites to lhe lumen of the anal g1ands hy rupture

of thcsc pscudocysts thcmselves. ¡\ similar

m<,'chanism for transmis."iion uf 1: cruzi by urine in

miee has heen proposcd hy Ilerrera & Urdaneta

�lnrales (1992) upon finding parasitiz"tion of the

urogcnilal organs in experimental miee.
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