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When Dr Carlos Chagas first observed unddenge the intelligence and curiosity of scientists all
the microscope the flagellate that he na®eltizot- over the world. Why and how does the parasite
rypanum cruzi(today known aslrypanosoma evolve among three different morphological and
cruzi), in honor of his master and friend Oswalddunctional states of differentiation over its life cycle
Cruz, he began to study the biology of this interama-, epi- and trypomastigotes)? Doesitteuzi
esting microorganism (Chagas 1909). This uniqu&ender and stout forms found in blood stream of
fact in medicine, a single person’s discovery andifferent host represent sexual dimorphism or any-
report of the clinical picture of a new disease, witlthing else? How do€B. cruzienter so many dif-

a new etiological agent, its life cycle, its vectorderent cells? How does at least part of the parasite
and wild reservoirs, were later explained by himpopulation that infects a person or animal escape
self (Chagas 1922): a process that he was ableth® vigorous specific immune response elicited in

understand after the intense and basic studies tire host by the infection, leading to the finding of

the biology of this parasite, carried out at theviable forms during the decades-lasting chronic de-
Oswaldo Cruz Institute. In Chagas’ own wordsrelopment of the disease?

“...quando no sangue periférico de uma criangca During the 90 years that followed since Chagas’

febril, observamos o flagelado patogénico, de sudassic report of a new disease, much information
biologia ja possuiamos no¢éo completa, adquirideas obtained on the biology and ultrastructure of
em demorados estudos anteriores” “...when wi¢gs causative agent. Recent reviews from Dr

found the pathogenic flagellate in the blood of &/anderley De Souza (1984, 1995) summarize the
children, we had already a complete notion of itknowledge in this area. A large knowledge was

biology, acquired under previous and detailed stuabtained on the understanding of its clonal com-

ies” (Chagas 1922). position (Heckert et al. 1994, Tibayrenc 1995), as

Since then, the intriguing biology of this spe-well as in its population distribution and associ-
cial parasite has been studied. Its morphology, dated biological and molecular markers (Zingales
picted under the optical microscopy of Carlost al. 1998). Another important field on parasite
Chagas and Garpar Vianna, was first investigatdaology investigation concerns its metabolic path-
under an electron microscope by Dr Hertha Meyewrays (reviewed in Cazzulo 1992), that engages the
(Meyer & Porter 1954). Dr Carlos Chagas Filhodesign of new drugs based on differences encoun-
Chagas’ son who founded in Rio de Janeiro thiered. Key organelles from which the parasite gets
famous Institute of Biophysics that later took hignergy such as acid calcisomes (DoCampo et al.
name, achieved to establish Dr Hertha Meyer ih995) and reservosomes (Figueiredo et al. 1994)
this Institute during the 1l World War. She startecare under intense study. The same happens with
a whole school of cell biology df. cruzi(as well some pivotal enzymes for the parasite that are in-
as other tropical disease parasites), introduicing volved in energy production (such as glycosomal
vitro cell culture of muscle and nerve cells, an@&nzymes, purine and sterol byosynthetic pathways),
the ultrastructure study of all the parasite develometoxification (such as trypanothione reductase, or-
mental stages (reviewed in De Souza 1984). Sincgthine decarboxylase and S-adenosylmethionine
Dr Chagas’ time, some basic questions still challecarboxylase), or virulence (such as cysteine pro-
teases) mechanisms. Second generation anti-try-
panocidal drugs will certainly emerge from this
field of research (Krauth-Siegel & Schoneck 1995,
Cazzulo et al. 1997, Croft 1999, Urbina 1999) to
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Concerning the mechanisms of invasion, deated phagocytosis. Especially important contribu-
spite a search in the MedLine database find 13f%ns came fromin vitro studies using primary
indexed references on this matter among the 52@ardiomyocyte cell cultures, the most relevant host
references found with the key-woFdcruziin the  cell for the parasitén vivo. The main process of
last 45 years (about 3%), much efforts are yet timvasion occurs by active induction of phagocyto-
be done before a clear and consensual comprehéis, which is 70% sensitive to cytochalasin block-
sion emerges. Since the classical studies of Di@ge (Barbosa & Meirelles 1995). Parasitophorous
(1934), Kofoid et al. (1935) and Hertha Meyewacuole formation and phago-lysosome fusion oc-
(Meyer & Xavier-de-Oliveira 1948), we know that, curred (Meirelles et al. 1986), but in muscle cells
depending on the parasite strain, it takes less thgacuole membrane formation is not strictly depen-
20 min toT. cruzito enter a cell. It proliferates denton lysosome recruitment, as described for cell
through binary division along 2 to 9 cycles andineages (Tardieux et al. 1992). Activation of
fully fills the host cells’ cytoplasm in 4-5 days, lead-cardiomyocyte trypanocidal mechanisms under
ing to cell rupture and release of new trypoSytokine effect was very recently found, through
mastigotes. After invasion, it takes 1-2 hr for thddO synthase induction and NO secretion
parasite to disrupt the vacuolar membrangchandrasekar et al. 1998, Machado 1999).
(Burleigh & Andrews 1995), 2-3 hr to transform  Concemning the mechanisms that the parasite
into amastigotes and enter the G1/G2 phases gY0!ved to ensure safe survival for at least part of
the cell cycle, 24-44 hr to synthesize DNA.tS population, under the vigorous pressure of a
Amastigotes’ generation time takes 8-15 hr, de3P€cific immune response elicited in the host by
pending on the parasite strain, but cytokynesis %‘e infection, there is also much effort to be ad-
fast, taking 20-30 min (Hyde & Dvorak 1973). In ressed. How the parasite renders almost invisible

all cell types studied up to now the same negatividl! infected cell in an'imnj)une-co.mpetent chronic
binomial distribution of infected-cells was found fected person or animal Parasite molecules that

(Hyde & Dvorak 1973, Pécora et al. 1980) indi_depres;s directly or indirectly the immune response

cating that during the first 24 hr of parasite-cel r |r_1terfere with it (Frank 1992)’ modulation of
contact, cells that are already infected are mo e infected host cell adhesion molecules, such as

. i . C (Meckert etal. 1991, Stryker & Nickell 1995,
susceptible to a second invasion, probably becag ang & Tarleton 1996, La Flamme et al. 1997),

cell surface charge changes after infection (Soeer ; : :
. . integrin (Savino & Barbosa 1996) and lectin re-
et al. 1994).T. cruzican enter experimentally ep?ors ((Kahn et al. 1995, Soeiro)et al. 1999), al-

enucleated cells but these cells do not support ﬂt% rations of the extracellular matrix (Andrade et
complete development of the parasite (Osuna gf 19g9 Morris et al. 1990), or even parasite DNA

al. 1983). In primary cultures of macrophages angl .. oration in the cell genome (Teixeira et al.

muscle cells (notin some established cell lineages 94) were already reported, but have not com-
. S e . leted the puzzle. Recent work also re-analyzed
& Meirelles 1995), indicating an active role of theiﬁmportant cﬁanges induced inside the infectedycell,
host cell itself. A Complex'panel of multiple ligandsg;ch as cell uncoupling by affecting gap junctions
and receptors involved in host cell recognition(caryalho et al. 1994), cytoskeletal alterations
adhesion and penetration emerge from many stugbereira et al. 1993) and organelle rearrangement.
ies and were reviewed in recent work (Araujo-Jorge The round table that Dr Brener and | have the
etal. 1992, Vermelho & Meirelles 1994, Burleighyjeasure to introduce in this meeting will discuss
& Andrews 1995, 1998, Coutinho et al. 1998). Thisome of the fascinating points that are still unknown
multiplicity of molecules involved if. cruziin-  in these fields. As throughout animal kingdom, life
vasion, delayed the theoretic development of pargor a trypanosome is essentially a question of eat,
site entry blockade through rationally designedurvive and reproduce under different nutritional
drugs or vaccines. However, successful approachesnditions and sources. cruzihas evolved an in-
for DNA based-vaccines were recently reportederesting biology, adapted to different environments
(a) for a transialidase gene (Costa et al. 1999), aiifl vertebrate and invertebrate hosts, and to store
(b) for a trypomastigote surface antigen that is @nough energy source to assure its reproduction and
target of antif. cruziantibody and major histo- survival under so different situations. | am sure that
compatibility complex class I-restricted CD8+ cy-answers and new questions will clearly appear dur-
totoxi:(:f T-lymphocyte responses (Wizel et al. 1998)ing the presentations of the round-table components.
Different strategies for invasion were found to
be used when the parasite faces different host cell REFERENCES
types: active penetration, active induction of reAndrade SG, Grimaud JA, Stocker-Guerret S 1989. Se-

ceptor-mediated phagocytosis, and opsonin-medi- guential changes of the connective matrix compo-
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