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The tropism ofT. cruzifor different tissues, in-
cluding liver, has also been reported (RC Melo &
Z Brener 1978J Parasitol 64: 475-482, N

Invasion and Development Deutshlander et al. 197BopenmedParasitol 29

o . 323-326). However, the target cells in these stud-
of ﬁ‘ypanosoma cruzi in ies seem to be tissue resident macrophages. Hepa-

Primary Cultures of Mouse tocytes infections witfT. cruzihave been reported
in association with bacteria in immunosuppressed

RESEARCH NOTE

Embryo HepatOCYteS mice (KS Calabrese et al. 198amunol Lett31:
) 91-96).
R Porrozzi, R Soare.s, M Meuser, We are now reporting. cruziinvasion and
C Guguen-Guillouzo*, development within aiin vitro system of primary
MNL Meirelles/* culture of mouse embryo hepatocyte. This point to

a reproducible system to study the interaction be-
Laboratério de Ultra-estrutura Celular, DepartamentatweenT. cruziand polarized cells. Hepatocytes
de Ultra-estrutura e Biologia Celular, Instituto ~ were isolated according to MA Sells et al. (1985)
Oswaldo Cruz, Av. Brasil 4365, 21045-900 Rio de In vitro 21: 216-220, with some adaptations.
Janeiro, RJ, Brasil *INSERM U49, Hépital Briefly, ten mouse embryo livers (weight 1-2 g)
Pontchaillou, Rennes, France were asseptically removed. The livers were washed
with Hank’s balanced salt solution Caand Mg ™
free (HBSS-CMF). Longitudinal cuts were made
in each lobe for enzyme access and the livers were
then incubated at 8T for 20 min with 0.05% col-
lagenase (Type Il Wortington) in approximately
éthl HBSS-CMF. The organs were dispersed by
pipetting and liver cells were collected by centrifu-
ation (1000 rpm/3 min). Viable cells were puri-
led by sedimentation at room temperature for 10
iin with MEM/199 medium containing 10% Fe-
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Trypanosoma cruzithe aetiological agent of
Chagas’ disease, has to invade a vertebrate h
cell for the necessary fulfilment of its complex life
cycle. Despite the extensive efforts to characteri
the molecular bases of the parasite pathogenici

many questions remain unanswered, although co

siderable progress has been made to underst bCaIf Serum (F.CS.)'. Cells yield was 2X1rel
the mechapnisgr]n of parasite invasion and surviv. jotal 10 ml) and viability greater than 90%, as as-

within the host cells (JA Dvorak & TP Hyde 19735¢55€d by the trypan blue exclusion test. The cells
Exp Parasitol34: 268-283, N Nogueira & ZA were seeded on plastic Petri dishes and glass cov-

- ) ; ers_lips coatgd with gelatin. Four hours later fresh
CO 1976 Sap et 1402 14205 Z1ies Cimedt (30 1195 10% MEW) Sppie
MNL Meirelles et al. 1984 Submicrosc Cyts:  mented with 5mM CaCi2, 1g/ml Insulin, Trans-
533-545, MNL Meirelles et al. 198Bur J Cell [e'fin and Selenium (ITS), 1 ng/ml Glucagon, 50
Biol 41: 198-206, W De Souza 1989rogress in ng/ml Ep|§jermal growth factor (E.GF)’ 3.5x10
Protistol 3: 87-184, S Schenkman et al. 1988l hydrocortisone and 1 mg/ml Bovine Serum Albu-

55: 157-165, | Tardieux et al. 19®ell 71 1117- Min (BSA) was added and replaced daily. The cul-
1130. SNJ i\/loreno et al. 1994 Exp Med180: tures were incubated at 37°C in a humidified at-

1535-1540, R Do Campo & SNJ Moreno 199@"n0SPhere containing 5% GO .

Parasitol Todayl2: 61-65).T. cruziis predomi- Trypomastigoteof T. cruzi Y strain, were
nantly found infecting myocardial cells, macroph-SCll€cted from the blood of infected mice in the
ages, and cells of the autonomic nervous systelfg2K Of parasitemia, purified by differential cen-
of its mammalian host (Z Brener 1978n Rev rifugation, washed with PBS and adjusted to a 10:1

i i : i i ite-cell ratio. The primary cultures infected
Microbiol 27: 347-382).The parasite can invade P2'as! ry cult
many cell typedn vitro, including epithelial cells 2% hr and/or 48 hr after plating, either at 1%10

: - ; parasites/well in 24 wells plates or 581para-
in a polarized manner (Schenkman etag. cit). sites/Petri dishes (35 mm). After 24 hr, the cul-

tures were washed to eliminate free-swimminng
parasites and observed for five days. The cover-

Supported by CNPg, Papes/FIOCRUZ, PADCT/CNP lips were fixed with Bouin’s fixative at different

INSERM (U49) lime intervals and stained with Giemsa in order to
*Corresponding author. Fax: +55-21-260.4434 follow the infection by light microscopy. Two in-
Received 19 April 1996 dependent observers examined at least 200 ran-

Accepted 31 October 1996 domly selected cells at 2000X magnification. The
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Trypanosoma cruziell cycle in primary culture of hepatocyte cells. Fig. 1: 24 hr infected hepatocyte displaying two parasites
near the cell nucleus. Fig. 2: a great proliferation of the parasites was observed in the cell cytoplasm 48 hr afteiFigtection.
3, 4: hepatocyte cells fulled with differentiated trypomastigote forns ofuzi Bar = 20mm.
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percentage of hepatocytes containing parasiteswwere recognized and cells displayed an epithelial
to the cytoplasm was determined. The interactioshape and a polarized organization. However, the
assays were carried out in triplicate under identiuclei still showed a dispersed chromatin, charac-
cal conditions. Some infected cultures were alsteristic of non-differentiated hepatocytes. There-
fixed for routine transmission electron microscopyatfter, the cells did not divide and very well differ-
They were washed in PBS and fixed with 2.5%ntiated hepatocytes could be observed.
glutaraldehyde in 0.1M cacodilate buffer for 1 hr  The interaction of . cruziwith hepatocytes was
at £°C, washed 3 times in the same buffer and fixedxamined in this study using light and electron
with 1% osmium tetroxide (Os@ in 0.1M microscopy. The parasites were often found ad-
cacodilate buffer for 1 hr at®@. The cells were hered to the peripheric cells of the clusters. Twenty-
washed in buffer, removed with a cell scraper, anfbur hours after infection, parasites close to the
then the suspension was dehydrated in graded d&epatocyte nucleus could be observed by light
etone and embedded in Epon. Ultrathin sectiomsicroscopy (Fig. 1). After 48-72 hr intense para-
were collected in cooper grids, stained with urasite proliferation and differentiation was observed
nyl acetate and lead citrate and observed with (&ig. 2). Differentiation ofT. cruzito try-
Zeiss EM-10C transmission electron microscopgpomastigote forms was found mostly at 72 and 96
Liver cells obtained by collagenase digestiotr and the entire cell-cycle could be accomplished
retained membrane molecules for cell-cell interin the hepatocyte primary culture (Figs 3, 4). The
action. Few minutes after seeding we could ohiltrastructural observation of the cells 48 hr after
serve the formation of cell clusters, prior to attachinfection showed amastigote forms in the hepato-
ment. These clusters, containing about 10 cellsyte cytoplasm (Fig. 5). A quantitative analysis of
strongly attached to the plastic or gelatin substratbe infection percentual resulted in values of
after 1 or 2 hr of incubation. From day 1 througt6.0+3.5%, 6.1+2.1%, 9.3+3.4%, 9.4+2.7% and
day 3 the cells underwent division and several mit4.8+6.4%, respectively at 24, 48, 72, 96 and 120
totic figures were observed. He Qt_gc%te_s cordsr of interaction (Fid. 6).
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Fig. 5: 48 hrTrypanosoma cruzinfected hepatocyte showing a well developed endoplasmic reticulum with two amastigote
forms in the cytoplasm. ER = endoplasmic reticulum; N = nucleus; P = parasite; K = kinetoplast.rBar = 2
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®r Polarized epithelial cells, like hepatocytes and
20 Madin-Darby canine kidney (MDCK) cells have
5 s two distinct plasma membrane domains, the api-
3 cal and the basolateral, that bear distinct membrane
<10, molecules. In a monolayer, basolateral membrane
. i i domains are the regions that will make the initial
contact between cells and are also associated to
0- -} - b -+ .

increased membrane activity. StudiesTofcruzi
invasion of MDCK cells showed that try-
Fig. 6: percentage of infected hepatocytes (day one to day fivgpomastigotes enter preferentially through the
Vertical lines indicate standard deviations. basolateral surface. Treatment of these cells with
citochalasin D selectively inhibited the capacity
of the cells to perform endocytosis when mem-
) . , . brane-bound and fluid-phase markers were applied
Studies ofT. cruziinteraction with vertebrate (, he apjcal surface, without affecting the endocy-
cells have used several different cell culture typegysis ot the basolateral surface (Schenkman et al.
The present study is the first assay using primagyc cit). Our observations with primary culture of
culture ofapol'anzed cell. Recent stud.|es from OWYepatocyte cells indicated that within the first
laboratory, using cell electrophoresis measurg, s of interaction, when the cultures were not
ments, indicated that the surface charge of the)fiyent, the parasites could invade the cells at
mouse embryo hepatocytes was affected by thge pasolateral edges. The complete intracellular
parasite, showing a decrease in their Zeta potencigjcie of the parasite was followed in these cells.
of approximately 10% during the first 20 hr of para-~ ¢ js known that the main target cells for
site-cell interaction (MNC Soeiro et al. 1988ll ;7 invasjonin vivo are macrophages, neuronal
Byoph 26 21-43). The loss of surface aniono-ynq myscle cells. The identification of another cell
genicity induced byl. cruziwas also observed in ; pe that allows invasion by. cruzimay result in
other cells, as muscle cells and fibroblasts, sudy, seful system to identify cell surface compo-

gesting the participation of sialylated glyconjugategens recognized by the parasite during cell inva-
during cell invasion. sion.
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