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Trypanosoma cruzithe ethiologic agent of some mechanisms involved in the interacfion
Chagas disease (Chagas 1909), is transmitteduzitriatomine insect and also link insect factors
through triatomine vectors during the meal on theith the success or the failure of strains/clones of
invertebrate host. The parasite displays quite diparasites to establish the infection in the digestive
tinct morphological and functional forms, alternattract of the vector.
ing between replicative stages (epimastigotes in the,y panosoMA CRUZIAND TRIATOMINE FACTORS
vector midgut and amastigotes in vertebrate cells) o ) ] o
and infective, non-dividing forms (metacyclic  1heT. cruzitriatomine host interaction is com-
trypomastigotes in the vector, which are deposite@i®x and mediated by several parasite and insect
together with feces and urine, and bloodstreafCtors (Garcia & Azambuja 1991, 1996, Gonzalez
trypomastigotes in mammals) (for revision seé€t al- 1998a). The parasite multiplies and differen-
Brener 1973, Zeledon 1974, Garcia & Azambujdiates in the triatomine gut. If bloodstream
1991, 1996, Gonzalez et al. 1998a). trypomastigotes are ingested by the vector, the first

Because of the importance of Chagas disea§@nsformation into epimastigotes occurs in the
in Latin America a great effort has been devote@iomach and initiates few hours after parasite in-
to develop an experimental model that could imig€stion. The rate of differentiation and develop-
tate basic features oh cruzilife cycle in the in-  Ment of the parasite in the vector gut depends on
vertebrate vector. Thus, we developed in our labdh€ strains/clones of parasites and vector species
ratory theRhodnius prolixusnodel to study sev- (Garcia et al. 1984a). The transformation of
eral parameters related to the high degree of intéfPimastigotes to metacyclic trypomastigotes occurs
action betweerT. cruziand invertebrate vector. In the entire gut but predominantly in the rectum
Basically, this model implies in feeding of larvae(Brener 1973, Zeledon 1974, Garcia & Azambuja
and adults oR. prolixus through a special mem- 1991, 1996). Similarly, the metacyclogenesis of
brane feeding apparatus, on blood containing diflifferentT. cruzistrains/clones are related to the
ferent strains/clones dF. cruziand, at different nature of the parasite and its susceptibility to a
intervals, determination of the number of parasit§iatomine species (Garcia et al. 1986a).
in the gut, urine and feces of the vector (see Garcia 1he establishment df. cruziinfection in the
& Azambuja 1991, 1996, Gonzalez et al. 19984ut of the invertebrate host is affected by several
1999). Herein, we will describe experiments, usinsect factors. Between these factors include a crop
ing this useful parasite-vector model, to elucidat¥/!ic factor which was purified, characterized as a

basic peptide which lysed the erythrocyte mem-
brane, releasing free hemoglobin for digestion
(Azambuja et al. 1983). The crop hemolytic factor
lysed many strains/clones of parasites, with differ-
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Desenvolvimentop%ientific)é e Tecnoldgico (CNPq),gI'.lg%.)' For msta_ncm vitro experlr‘r_]ents with
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Rhodniusand Dm28c clone of this parasite develal. 1987). Therefore, we postulated that
ops quite well in the vector (Garcia & Azambujaazadirachtin diminishes the production of
1991). Also, lectins are factors involved in the esprothoracicotropic hormone (PTTH, brain hor-
tablishment of thd. cruziinfection in the insect mone) that stimulates the production of
vector. Mello et al. (1996) demonstrated that inecdysteroids rather than affects directly ecdysteroid
fectivity in the gut is more complex correlating withsynthesis in the PGs. Garcia et al. (1990), using
agglutination of the parasite strain/clone by the gutead-transplant techniques and measuring the
extract. Thus, DM28c clone af cruziis aggluti- ecdysteroid levels in the hemolymph, confirmed
nated and achieves a high infectivity levels whilghis hypothesis. They demonstrated that heads
Y strain of the parasite, in contrast, is not agglutiebtained from insects treated with azadirachtin
nated and fails to develop in the vector gut. Thegeansplanted into control headless insects decrease
data indicate that gut lectins and crop hemolytithe ecdysteroid levels in the hemolymph. In con-
factor can be important determinants of infectivityverse experiments, heads taken from control in-
in the parasite-triatomine vector interaction. Sevsects implanted into brainless azadirachtin-treated
eral aspects on this subject are discussed lnsects enhance the levels of these hormones in
Azambuja et al. (present Symposium). the hemolymph (Garcia et al. 1990). Thus, they
Fraidenraich et al. (1993) isolated peptides frorauggested that larvae Bf prolixustreated with
the hindgut ofTriatoma infestansesulting from azadirachtin decreases the synthesis and release of
the digestion of a component of thié-globin chain  PTTH, consequently affecting ecdysteroid produc-
of chicken blood that are capable to induce thgon in the PGs (Garcia et al. 1990). All these facts
metacyclogenesis dt cruziin vitro. Later, Garcia imply that the insect is not able to ecdysis to the
et al. (1995) demonstrated that differentiation ohext instar (Garcia et al. 1984b, 1986b, 1987).
epimastigotes into metacyclic trypomastigotes in  On the other hand, Nogueira etal. (1997) dem-
the insect’s intestine is obtained if either hemogloanstrated that azadirachtin causes drastic changes
bin or peptides corresponding to residues 30-4i8@ the epithelial cell organization of the midgut,
and 35-73 oftiP-globin chain are added to an in-which, after a blood meal, is normally composed
fective plasma diet. They postulated that globiof epithelial cells and an associated membrane
fragments, released by proteolytic enzymes attackamed perimicrovillar or extracellular membrane.
ing hemoglobin, modulate the dynamicSo€ruzi These modifications included: clumps of the mi-
transformation from epimastigotes into metacyclicrovilli, disorganization of the extracellular mem-

trypomastigotes in the vector’s gut. brane layers, and alteration in the organization of
TRYPANOSOMA CRUZIAND TRIATOMINE NEU-  the basal portion of the epithelial cells. According
ROENDOCRINE INTERACTION to Garcia et al. (1991) these midgut alterations are

ue to extensive changes in the neuroendocrine
stem induced by azadirachtin. Moreover,
onzalez et al. (1998b) demonstrated, using de-
Along with the inhibitory effect on moutting, y=Ee® P PREE TRISREIE A FEVRRE
azadirachtin also prolongs the duration in the stag.. <o+’ the same midgut alterations observed in
ggfg;laegt ?I/ ?fgaggb(cigg?";‘ d(a(;[sglrible?jstﬁg’t tlhgegggagadirachtin—treated insects. Also, they showed that

e < ! : A ; Head transplantation and ecdysone therapy partially
sitive perlod to azadwaghtm R. .proI|xu5|s CoIN-  reverse the decapitation effect on the development
mdgnt with the head (,:”t'cal. p_erlod (HQP)’ €., th%f the extracellular membranes. Thus, Gonzalez et
period that the insect's brain is essential for indug;, * 1 gggp) nostulated that a brain factor (possibly
ing the moulting (for details see Garcia et al. 1990 1.'TH) may be a factor responsible for the midgut
Clearly, azadirachtin decreases the ecdysteroid le &ll organization iRhodnius

els in the hemolymph (Garcia et al. 1986b, 1987) "', inarmore, it was postulated that azadirachtin
and blocks synthesis of the new cuticle, which I8 affect not only the triatomine but alEecruzi

dependent on the ecdysteroid hormones (Garcia 3velopment. Garcia's group demonstrated that

al. 1986a). As a consequence of these facts eCcays: jiachtin applied at different intervals before,
ial stasis as induced by azadirachtin is reversed ring, or aftefl. cruziinfection, reduces the num-

treatment ofR. prolixuslarvaewith ecdysone b o ;
. R er of parasites in the gut (Garcia et al. 1989a,b).
(Garcia & Rembold 1984). Interestinglip vitro A simple dose of azadirachtin is able of prevent-

experiments indicated that only high concentratio g infection or re-infection of the vector by the
of azadirachtin directly affects the production Ogarasites for long time (Gonzalez & Garcia 1992).

elézgystgr(:idz by lthe_ prlo(;choragic glaﬁt(iSéitro_ fter feedingR. prolixuswith blood infected with
(PGs) but physiological dose does not (Garcia . cruziclone Dm28c without azadirachtin, the

Garcia and Rembold (1984) and Garcia et ag
(1984b) demonstrated that azadirachtin, an inse
growth inhibitor, blocks the ecdysiskh prolixus
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number of parasites increases 15 fold within three ria and trypanosomes, p. 270-276. In D Borovsky &
weeks of infection, but in the azadirachtin fed in- A Spielman (eds)Host Regulated Developmental
sects the infection drops within the same period to Mechanisms in Vector Arthropgdéero Beach, FI.
14%, and after 30 days no parasites can be detecR/gner Z 1973. Biology oflrypanosoma cruzinnu
(Garcia et al. 1989a,b). In addition, to the total losg, Rev Microbiol27: 347-382.

- d : . agas C 1909. Nova tripanomiase humana. Estudos
of the ingested parasites, a later infection With sobre a morfologia e o ciclo evolutivo 8chizotry-

cruzi is inhibited for up to 120 days at least panum cruzin. gen., n. sp., agente etiolégico de nova
effect on the parasite can be nearly excluded, cruz1: 159-218.
becasud. cruzicultivated in LIT-medium are not Fraidenraich D, Pena C, Isola E, Lammel E, Coso O,
affected by annaddition of azadirachtin.cruzi Diaz Anel A, Pongor S, Torres HN, Flawia MM
also develops normally if blood is incubated with  1993. Stimulation of Trypanosoma cruzi
azadirachtin and then injected into a mouse (Garcia adenylcyclase by alpha globin fragments fréri
et al. 1989a,b). atoma |tr_1fefta{nli|ndgut: etfjfectt off drgf:orerllltla;tfn gf

- - epimastigote to trypomastigote forrfsoc Nat Aca

Taken together, the effect of azadirachtin, de- P15 955 B ¥PPIREST0

capitation, head tranSpl.ant.at'on and eCdysort%lrcia ES, Azambuja P 1991. Development and inter-
therapy on the gut organization and the action of " 5 ¢tions offrypanosoma cruaiithin the insect vec-
azadirachtin on the developmentlofcruziin the tor. Parasitol Today 8240-244.
gut, we suggested that the changes induced on Bgrcia ES, Azambuja P 1996. Infection of Triatomines
gut epithelium by blood feeding may be respon- with Trypanosoma cruzip. 143-155. In JM
sible for the establishment &f cruziinfection in Crampton, CB Beard & Louis K (edS)he Molecu-
the insect vector. Recently, Gonzalez et al. (1999) lar Biology of Insect Disease Vectors: a Methods
explored the techniques of decapitation and head Manual Chapman & Hall, London. S
transplantation on the developmentTofcruziin ~ Garcia ES, Rembold H 1984. Effects of azadirachtin on
R. prolixus They demonstrated that decapitation ~€Sdysis oRhodnius prolixus) Insect Physiol 30

as well as azadirachtin treatment induce a dimirbar?:?aggglAzambuja P Forster H Rembold H 1984b

ishing of the parasite mfeqnon. In converse experi- Feeding and molt inhibition by azadirachtins A, B
ments, head transplantation and ecdysone therapy and 7-acetyl-azadirachtin iRhodnius prolixus
reestablish the development Bf cruziinfection nymphs.Z Naturforsch39c 1155-1158.

in headless and azadirachtin-treated larvae. Th@&arcia ES, Feder D, Gomes JEPL, Azambuja P 1987.
also observed a direct relationship between the Effects of precocene and azadirachtirRimodnius
development of extracellular membrane layers in prolixus some data on development and reproduc-
the gut and the growth dt cruzi(Gonzalez etal. _tion. Mem Inst Oswaldo Cruz 8B7-73.

1999). They postulated that a neurohormone, po§acia ES, Gonzalez MS, Azambuja P, Rembold H
sibly PTTH, has an important role in maintaining, 2892 Chagas disease and its insect vector. Effect
directly or indirectly, the ultrastructural organiza- of azadirachtin A on the interaction of a triatomine

. S host Rhodnius prolixusand its parasiteTtypano-
tion of theR. prollxusgut, and t_hat the extra_cellu- soma cru2i Z Naturforschddc: 317-322.

lar membranes are involved in the establishmer§arcia ES, Gonzalez MS, Rembold H 1989b. Chagas
and development df. cruziin the gut of this vec- disease and its insect vector. Curing effect of
tor. Other experiments related to the hypothesis on azadirachtin A in the triatomine ho$thodnius
interaction of the neuroendocrine system, gut or- prolixus from its parasiteTrypanosoma cruzip.
ganization andT. cruzi development in the  363-370. In D Borovsky & A Spielman (edsjost
triatomine vector are under way in our laboratory Regulated Developmental Mechanisms in Vector

iving us a new possible strategy to combat Chagas Arthropods Vero Beach, Fl.
gisez?se P 9y 9 arcia ES, Gonzalez MS, Azambuja P, Baralle FE,

Frainderaich D, Torres HN, Flawia MM 1995. In-
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