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Trypanosoms cruzi amastigotes present receptors for human fibronectin as indicated by the saturable binding
of ["**[]iibroncetin to this form of the parasite. Scatchard analysis indicates that the number of fibronectin
receptors per amastigote was 1.3 X 107 with a K, of approximately 2.3 nM. Addition of physiological
concentrations of fibronectin to amastigote-macrophage cocultures significantly increased the binding of
amastigotes to marine iacrophages. This increase was evidenced in both the number of amastipotes bound to
macerophages and the pereentage of macrophages contaimng hound amastigotes, The uptake of amastigotes by
cither mur'ne macrophages or duman blood monscytes was also increased in the presence of exogenous
tibronectin. The inerease induced by fibronectin sas olocked when anusstigotes were pretreated with the RGDS
tetezapeptide of the fibronectin cell attachment site. Furthermaore, the ability of fibronectin to enhance
amastigote binding to and upiake by macrophages was inhibited by the Flab’), fragment of anti-fibroneetin
immunoglobulin G (1gG) but not by an irrelevant anti-human IgG Flab'), fragment. Pretreatment of either
amastigetes or macropliages with fibronectin also resulted in a significant increase in amastigote binding to and
uptake by macrophages. These results suggest that fibronectin may play a role in facilitating the attachment

and ingestion of 7. cruzi amastigotes by macrophages and monocytes in chagasic tissuc lesions.

Trypanosoma cruzic o protozoan affecting millions of

people in South and Central America. requires an intracel-
lular focation to multiply and amplity the discase in mam-
malian hosts (2). Macrophages and monocytes interact with
and ingest amastigotes. the muitiplicative torm of the para-
site. at inflammatory sices (7). The processes by which
inflammatory cells Kill amastigote forms of 7. cruzi have
been reported (20=23). bwr the mechanisms by which this
form of the parasite binds 1o and is ingested by nicropitiges
and monocytes are poorly understood. Macrophage-meno-
cyle interactions with amastigotes are important because
these phagoceytic cells play a role in the immunomodutation
ol the host response to 7. cruz (S A. Howard and F.
Villalta, manuseript in preparation).

Fibrorectin (Fn) is a glycoprotein produced by both
macrophages and monocytes (1. 6) wnd is secreted in in-
creased amounts auring inflammatory processes (12, 14).
These cells are found to be present in inflammatory sites
containing 7. cruzi amastigotes (7) and alsu to participate in
the destruction of this form of the parasite (20-23). In this
work. we investigate the effeet of this glycoprotein on the
binding and uptake of amastigotes by murine macrophages
and human monorytes.,

MATERIALS AND MEYHODS

Animals. Crl:CD-1JCR)BR Swiss mice aged 7 weeks from
Charles River Breeding Laboratories, Ine. (Raleigh, N.C.)
were used as a source of mouse peritoneal macrophages.

Parasites. The Tutahuen strain of 7. cruzi was used in this
work. Blood trypomastigotes isolated from infected taice by
chromatography on a dicthylaminoethyl-celtulose column (9)
were used to iafect Vero cell cultures (19). Amastigotes
released from these infected cells were isolated on a metri-
zamide gradient (19) and grown in ML-15HA medium as
described previousily (19). Amastigotes were also isolated
from the spleens of infected mice (9). No enzymes were used
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in this procedure, The latter amastigotes were purified in a
fincar sucrose gradient (9) followed by a metrizamide gradi-
ent (1%). Amastigotes grown in ML-1SHA or isolated from
the spleens of infected mice were washed by centrifugation
with Bulbecco modified minimal essential medium supple-
mented with 160 U of penicillin and 100 g of streptomycin
per mHDMEM: GIBCO Laboratories, Grand Island, N.Y.).
To study the interaction between amastigotes and macro-
phuages or monocytes. suspensions of parasites were ad-
Justed to 1 x 107 organisms per ml in DMEM supplemented
with 19 bovine serum albumir (DMEM-BSA: Sigma Chem-
ical Co.. St. Louis. Mo.).

Radioicdination of fibronectin. Purified human plasma Fn
was obtained from Calbiochem-Behring. San Dicgo, Calif.
Sodium dodecyl sulfute-polyacrylamide gel electrophoresis
(&) of this Fn revealed a sharp oand of 220 kilodaltons. Fn (1
mg) was mixed with 2 mCi of [***I|Na (specific activity, 17 Ci/
mg of [: 1CN Biochemicals, Irvine, Calit.) in Todogen (Pierce
Chemical Co.. Rockford. 1l.)-coated tubes (4) at room tem-
perature for 15 min. Unbound radioactivity was removed by
gel filtration through Sephadex G-25 (Pharmacia. Inc.. Piscat-
away, N.J.). Rediolabeled Fn was conczantrated by ultrafiltra-
tion in Centiisart I tubes (Vangard International, Inc.. Nep-
tune. N.J.). The specific activity of the concentrated '*°1-
labeled Fnowas 1 x 10° 10 2 x 10° cpm/pg.

Binding assays. Triplicate groups of Eppendorf tubes (1.5
ml} precoated with 209 BSA received 50-pl portions of the
amastigote suspension (4 x 10" amastigotes/m! in phosphate-
buflered saline [pH 7.2] plus 1% BSA) followed by 50 ul of
phosphate-buffered saline-BSA containing increasing con-
centrations of '**I-labeled Fn (0.9 to 30.0 pg/ml in phos-
phate-buffered saline-BSAY and 50 ul of phosphate-buffered
saline-BSA alone or containing 100-fold-excess unlabeled
Fn to determine nonspecific binding. The tubes were incu-
bated at room temperature with constant shaking for 1 h.
Unsound radiolabeled Fn was removed by centrifugation at
4°C. Specific binding was determined by subtracting nonspe-
cific binding from the tetal amount of counts bound.
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Mouse peritoneal macrophage and human blood monocyte
cultures. Mice were Killed by excess ether anesthesia and
then injected intraperitoneally with 5 ml of sterile DMEM
supplemented with 104 heat-inactivated fetal bovine serum
(DMEM + FBS: GIBCO Laboratories. Grand Island, N.Y.)
containing 10 U of heparin per ml. The methods for colleet-
irg and processing the peritoneal cells and for preparing
resident mouse peritones] macrophage monolavers have
been deseribed (24, Haman mononuclear cells were ob-
tained from blood by density gradient centrifugation on
Sepracell-MN (Sepratech Corp.. Oklahoma City. OKla.) us-
ing the whole-blood separation procedure described by the
manufacturer. The band containing mononuclear cells was
washed in DMEM and susperded in DMEM-fetal bovine
serum. and human blood monoeytes were separated by
adherence 1o the bottom of Lab-Tek tissue culture chambers
(Miles Scientific. Div. Miles Laboratories. Inc.. Naperville,
Ly for 2 h. Macrophages and monocyte monolayers con-
sisted of 9877 nonspecific esterase-positive cells with typ-
ical macrophage morphology. Adherent mouse peritoneal
macrophages were further incubated overnight in DMIEM-
fetal bovine serum at 37°C in an atmosphere of 54 COs.
whereas humun blood monocytes were incubated for 2 h
under similar conditions before the parasites were added.

Measurement  of amastigote binding to macrophages.
Mouse peritoneal macrophage monolayers were washed
with DMEM at 4°C immediately prior to adding Fr and
untreated o Fo-treated parasites suspended in DMIEM-
BSA. The parasite:macrophage rmitio used was 6:1. The
cocultures were incubated at 4°C for 3 h, and the nonbound
amastigotes were removed by washing with cold DMEM.,
After fixation with absolute methanol and staining with
Giemsa, the percentage of cells containing bound 7. crvzi
amastigotes and the munber of amastigotes bound per 100
cells were microscopically determined. Independent exper-
iments were performed in triplicate.

Measurement of amastigote uptake by mouse peritoneal
macrophages or human biood monocytes. The procedure to
mearsire amastigol: uptake by hwinan blood monocyies and
motise peritoneal macrophages has been deseribed (21, 24,
Briefly, mouse peritoncal macrophages or human blood
monocyte monolavers were wushed with DMEM. These
cultures then received 100wl of amastigote suspension in
DMEM-BSA and 100 pl of DMEM-BSA or DMEM-BSA
supplemented with rzlected concentrations of Fn., goat
Ftab’), fragment of anti-human €n immunaoglobulin G (1gG)
(Cooper Biomedical. Inc.. Malvern, Pa.), goat Flab’), frag-
ment of anti-human Igf (Sigina. St. Louis, Mo.). or a
combination of these agents. The cocultures were incubated
in 5% CO, at 37°C for 2 h. Under these conditions. the
majority of cell-bound amastigotes were ingested by macro-
phages (21, 24, 25) or monocytes (21). as further confirmed
by clectron microscopy studies {results not shown), The
unbound parasiwes were removed by washing cach culture
chamber with DMEM. The cocultures were fixed. stained.
and counted as described above,

Pretreatment of amastigotes and macrophages with Fn or
RGDS. Amastigotes or macrophages were washed with
DMIEM and preincubated at 4°C for 1 h with DMEM-BSA or
DMEM-BSA containing Fn (200 pg/ml). In some experi-
ments, amastigoies were also pretreated with the RGDS
tetrapeptide (2 mg/ml in DMEM-BSA) of the Fa cell attach-
ment site (CalBiochem). Amastigotes and macrophages were
then washed with DMEM. The parasice suspension was
adjusted 10 u concentration of 1 x 107 organisms per ml in
DMEM-BSA and incubated with Fn-treated or untreated
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FIG. 1. Specific binding of '**l-labeled human Fn to 7. cruzi
amastigotes. Inseri is a Scatchard analysis of the binding data. This
is & representative experiment from three independent experiments
with similar results. Binding assays and analysis of the data were
pestormed as described in Materials and Methods.

macrophage counterparts. Amastigotes that were pretreated
with the RGDS tetrapeptide were added to macrophage or
monocyte cultures containing DMEM-BSA or DMEM-BSA
supplemented with Fn (200 wg/ml). Experiments were con-
ducted as described above. The selected concentration of
RGDs did not affect the abiiity of macrophages to exclude
trypan blue and ingest latex beads. In addition, this concen-
tration of RGDS did not affect the morphology of the
parasite and its ability to grow in cell-free medium.

Presentation of results. All results in this work were
obtained {rom triplicate values and represent two to five
independent experiments with identical protocols. Results
are expressed as the mean = standard deviation. Ditferences
were considered to be statistically significant if 2 = 0.05 by
the Student 1 test.

RESULTS

Binding of radiolabeled ¥n to T. cruzi amastigotes. The
binding of radiolabeled human Fn to 7. eruzi amastigotes
was specific and saturable, indicating the presence of Fn
receptors on this form of the parasite (Fig. D). As indicated in
the insert of Fig. 1. Scatchard analysis (17) of the binding
data indicates that there is o single class of receptors for Fn
present at 1.33 x 10° per amastizote with a K, of 2.3 nM.
The RGDS tetrapeptide at the concentration of 4.6 mM
inhibited 509 of the binding of '""*I-labeled Fn to amasti-
gotes.

Effect of Fn on the binding to and uptake of 7. cruzi
amastigotes by murine macrophages and human blood moxo-
evtes. In binding experiments performed at 4°C, pretreat-
ment of either macrophages or amastigotes with Fn (Table 1)
or addition of Fn to amastigote-macrophage cocultures
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TABLE 1. Pretreatment of either 7. cruzi amastigotes
or macrophages with Fn increased binding of

amastigotes to macrophages”

Cell and

‘¢ Macrophages
associated with

Noo ol amastigotes
bound per 10

INFECT, IMAMUN.

TABLE 3. Addition of exogenous Fn to macrophage-7. cruci
anistigate cocultures increased parasite uptake by macrophages”

pretreatment amastigotes” macrophages”
Amastigote

DAMEM-BSA 4.6 229 RATE IR W0

bn 333 LRSSy 36.3 1 6.0 (40.7)
Macrophage

DMEM-BSA 256 1 1.6 72413

Fn M6 0 19352y U8 2.6 (46.3)

“Anistigotes wnd macrophages were ciach pretreated with either DMEM-
BSA or Fn 200 mg mlin DMEM-BSA). washed with DMEM. and incubated
with their counterparts at 4 C for 3 ),

" Meun ¢ stndard deviation of triplicate cocultures of o representative
L\peniment,

© Differences between these vidues and the corresponding control values
werestatistically significant (2 -+ 0,030, Pereent change with respect to control
values is given in parentheses,

(Tuble 2) resulted in increascd binding of amastigotes to
macrophages. as evidenced by a significant increase in both
the percentage of macrophages containing bound amasti-
gotes and the number ol amastigotes bound to 100 macro-
phages. Furthermore, the increase in cell binding observed
in the presence of Fnowas specifically blocked by an anti-
human In Frab’y, fragment but not by an anti-human FFtab’),
IgG fragment (Tuble 2).

LExperiments designed to evaluate the uptake of amasti-
gotes by macrophages and monocytes were performed at
37.C. The addition of different concentrations of In (o
macrophage-amastigote cocultures resulted in jnereased up-
take of parasites by macrophages. as evidenced by a signit-
icant increase in both the pereentage of mucrophages con-
taining amastigotes and the number of parasites per 100
macrophages (Table 3). The effect was dose dependent. with
200 g of Fn per ml giving the maximal effect on amastigote-
macrophage interactions (Table 3). In addition. the enhanc-
ing cffect of IFn on amastigote-macrophage interactions was
also observed at concentrations up 1o 300 pg/ml. The ability
of Fn to increase parasite uptake by mucrophages varied
occasionally between different experiments of similar proto-
cols. However, the increase in amastigote uptake by macro-
phages was always observed in the presence of Fo,

TABLE 2. Anti-Fn Frab), specifically inhibited ihe enhancing
eflect of Fnoon the binding of amastigotes to macrophages”

In e Mncr(v)p‘hugc\ No. of
e ml) containing imastigotes per
HEn wmastigotes” 100 macrophages”

0.0 6.8 + 3.1 RETREEAR I

250 259 1 2.3 (342 I ¢ 39311y
106.0 27.0 £ 2.3 0.7y 42.3 2 2.9 (49.5)
200.0 2.7 4 2 94.0) 49.6 % 1.1 (75.3)

“AmNtigotes were added to macrophage monolayers containing different
concentrations of Foand incubated ot 37 ¢ for 2 h.

" Mean = standard deviation of triplicate cocultures of G representative
cyperiment.

© Dilferences between these values and the carresponding control values
obtained in the absence of Fowere statistically significant (/7 - 0.05). Percent
change with respect o control values is given in parentheses,

Pretreatment ol cither macrophages or amastigotes with
Fnoalso caused a significant increase in the uptuke of
parasites by macrophages (Table 4). Furthermore. the en-
hancing cffect of Fn on amastigote uptake by macrophages
could be inhibited by an antihuman Fn Ftab’), fragment but
not by an anti-human IgG Flab'), fragment (Table ). The
presence of cither Fab')s fragment in the absence of Fn did
not significantly alter parasite-host cell association with
respect to control values (Table 5). Pretreatment of amasti-
gotes with the tetrapeptide RGDS (that contains the Fn cell
attachment site) (15, 16, 27) inhibited the enhancing eftfect o
I'n on parasite uptake by macrophages (Table 6).

In the presence of Fa, human blood monocytes showed a
significant increase in their ability o take up amastigotes
(Table 7). The ability of Fn to enhance amastigote uptake by
monocytes was inhibited when amastigotes were pretreated
with RGDS. In the absence of Fn. RGDS had no effect on
the ability of monocytes to take up amastigotes with respect
to control values (Table 7).

The ability of macrophages to take up amastigotes isolated
from the spleens of infected mice was significantly enhanced
by Fn. Inarepresentative experiment. addition of Fn caused
a statistically significant increase in both the percentage of
macrophages containing amastigotes (24.8 = (.5) and the
number o amastigotes per 100 macrophages (27.6 + (.5)
when these values were compared with control values (16.8
+ Loand 184 = 1.1, respectively). The enhancing effect of
Fn in these experiments was similar to that observed in

TABLE 4. Pretreatment of either 7. cruzi amastigotes
or macrophages with Fn increased the uptake of
damastigotes by macrophages”

“o Macrophages No. of amastigotes e ¢ Macrophages No. of
Coculture conditions containing bound per 100 .( ‘j"‘ and containing annstigotes per

amastigotes” miacrophages” pretreatment amastigotes” 100 macrophages”
DMEM-BSA 17.1 = 0.1 19.0 = 1.0 Amastigote
In 232 2 L1357 243 20,7 (27.9) DAMEM-BSA 0.1 =22 28,3 £ 22
Anti-Fn Frab'), 17.1 = 0.2 (0.1 I8.5 2 4 (-2.0) In : 26.9 % 1.8 (33.8) 330 = 0.6 (30.4)
Fn o+ anti-Fn Fab, 18.2 = 1.3(6.4) 19.7 + 0.143.7) Muacrophage
Anti-IgG Frab'), 174 = 1.1 (1.8 19.1 * 2.000.5 DMEM-BSA 202 1.3 M4 =24
Fn o+ anti-lgG Fab'y, 218+ 1.3 (27.5) 204 50060 (23 Fn 252 2 0.4 (24.8) 328 = 21 (34.4)

“ Fibronectin, antibodies, or both were added to amastigote-macrophage
cocultures and incubuated at 4 C for 3 b,

P Mem 2 standard deviation of triplicate coculiures of o representative
experiment. Percent change with respect o control vidues in given in
parentheses.

* Dilferences between these vadues (Fr, antibodies. or both m DMEM-
BSA) and the corresponding control values iIDMEM-BSA) were statistically
significant (7« 0,03,

“Amastigotes and macraphiges were cach pretreated with cither DMEM-
BSA or Fr o200 pg mlin DMEM-BSA). washed with DMEM. and exposed to
their counterparts at 37 C for 2 h.

" Mean + stundard deviation of triplicate cocultures of o representative
eaperiment.

" Difterences between these values and the corresponding control values
were sttistically significant (7 - 0.05), Percent change with respect 1o control
values is given in parentheses.
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TABLE 5. Anti-human Fn Frab'), fragment specifically inhibited
the enhancing effect of Fnoon the uptake of 7. cruzi
amastigotes by macrophages?

ROLE OF 7. CRUZI AMASTIGOTE RECEPTORS FOR FIBRONECTIN 1033

TABLE 7. Pretreatment of 7. cruzi amastigotes with RGDS
inhibited the enhincing effect of Fn on amastigote uptake
by buman blood monocytest

“¢ Macrophages No. of

Conditions containing amastigotes per

amastigotes” 100 macrophages”

DMEM-BSA 19.7 » 1.7 220 ¢ 3.4

In 3.6 % 0.1 (553 0.0 ¢ 0.1 (8.8

Anti-Fn Fab'y, IR« 28 ( 4.0 22,0 ¢ 2.510.0)

Fn o+ anti-Fn Fab'y, I3 060 7.0 221 0505

Anti-1gG Frab), 2004 ¢ L6 (3.0) M8 S50
2 L0338y 334 0 1LRU(SLAY

Fon o+ anti-1gG Fab, 27.

" FoLantibodies, or both were added 1o amastigote-macrophage cocultures.,
and the cocultures were incabated a1 37 C for 2 b,

" Mean o standard deviation of triplicate cocultaies o a representative
eapenment. Percent change with respect 1o control values is given in
parentheses.

" Dilferences between these values and the corresponding contral values
(DMEM-BSAY were statistically significant (7 < 0.05),

cacultures containing amastigotes derived from infected
mammalian cell monolayers.

DISCUSSION

This study shows that 7. cruzi amastigotes present reecep-

tors for human fibronectin (Fig. 1). In the presence of

physiological concentrations of fibronectin, these receptors
appear to increase the binding to and uptake of amastigotes
by both murine macrophages and human monocytes, The
enhancing cftect of IFnoon amastigote binding to and uptake
by these two types of phagocytic cells appears to be specific
since anti-human Fn Frab'), fragments can inhibit it (Tables
L and 5). apparently by interacting with the Fa molecule.
The fact that pretreatment of cither macrophage or 7.
crusi amastigotes with Fnointensifies the degree of parasite
binding to and uptake by macrophages indicates that Fn
receptors on both amastigotes (as stated previously) and
macrophages (27) are responsible for the effect of Fn on
amastigote-phagoceyte cell interactions. This finding suggests
that 7. cruzi amastigote binding to and uptake by mononu-
clear phagocytic cells is mediated in part by the interaction
of amastigote-bound Fn with macrophage and monocyte Fn

TABLE 6. Pretreatment of 7. cruzi amastigotes with RGDS
inhibited the enhancing effect of Fn on amastigote
uptake by macrophages®

Amistigote
preticatment
(addition of Fn to
cocultures”)

No. of
wmnastigotes per
100 macrophages’

¢ Macrophages
containing
amastigotes

DMEM-BSA (—) 9.8 = 0.1 10.0 + 0.4

DMEM-BSA (+) 19.8 = 2.9 (102.00" 20.8 = 3.5 (108.0,¢
RGDS (-) 7.5 = 1.1 (=23.5) 7.3 = L3 (=27.00
RGDS (+) 7.7 = L1(-21.4y 7.9 £ 0.8 (=21.00

“Amastigotes were preincubated with cither DMEM-BSA or RGDS (2
mg/mlin DMEM-BSA) for 1 h at 4 C and. after washing, were added to
macrophage cultures containing DMEM-BSA or I'n (200 ug/mt in DMEM-
BSA)L

" Symbols indicate addition (41 or no addition (~) of F.

" Mean £ standard deviation of triplicate cocultures of a representative
experiment.

4 Differences between these values und the corresponding control values
(cocultures in the absence of Fn-containing amastigotes pretreated with
DMEM-BSA) were statistically significant (72 - 0.05), Percent change with
respect to control values is given in parentheses.

““Mm”" of En to Ct\lllilllllllll.I um:nllgnlcs per
cocultures) dmastigotes! 100 monocytes
DMEM-BSA ( -) 364 % 6.4 5.2+ 91
DMEM-BSA (+) 5454 0.1 (9.7 88.1 & 7.6 (94.9)
RGDS ¢ ) 348 57 (-4 152 + 6.5 (0.0)
RGDS (+) 332 £ 2.0 (-8.8) 429 = 47 (=51

“Amastigotes were preincubated cither with DMEM-BSA or RGDS (2
mg.mbin DMEM-BS A for 1 hat 4 Cand. after washing. were added to human
blood monoceyvie cultures that contained DMEM-BSA or Fn (200 ng/ml in
DMEM-BSAL

P Symbols indicate addition {41 or no addition ¢ of Fn.

* Mean > standard deviation of triplicate cocultures of a representative
caperiment.

“ Differences between these vadues and the carresponding control values
tcocultures in the absence of Fn-containing amastigotes pretreated with
DMEM-BSA) were statistically significant (2 © 0.05). Percent chinge with
respect to control values is given in parentheses.

receptors or vice versa by a bridging phenomenon. How-
ever. since anti-human Fn Ftab’), fragment did not signifi-
cantly affect the hinding and uptake of amastigotes in the
absence of Fr. it is likely that Fn is not the only ligand
involved in 7. cruzi amastigote-macrophage or amastigote-
monocyte interactions.

The fact that pretreatment of 7. cruzi amastigotes with
RGDS inhibited the effect of Fn on amastigote uptake by
cither murime macrophages or human monocytes (Tables 6
and 7) suggests that the enhancing effect of Fn is mediated by
th: Fn cell attachment site (RGDS). Macrophage uptake of
amastigotes isolated from the spleens of infected mice was
also enhanced by Fn, suggesting that this interaction may
oceur in vivo,

Macrophages and monocytes. cellular components of the
inflammatory reaction that interact with amastigotes (20-23),
present receptors for Fr (5, 27). This molecule is present in
clevated amounts during the inflammatory process (12, 14).
Itis possible that 7. cruzi amastigotes could acquire host Fn
during this process. Our results indicate that physiological
concentrations of Fn enhance the binding and uptake of
amastigotes by either macrophages or monocytes and sug-
gest that. under these conditions. these two types of phago-
eytic cells could interact with 7. cruzi amastigotes.

Of interest is the fact that human lactoferrin, a glycopro-
tein also secreted in increased amounts during inflammatory
processes, is able to enhance 7. cruzi amastigote-mac-
rophage or amastigote-monocyte interactions (10), suggest-
ing that these interactions may depend upon complex pro-
cesses.

‘The observation that inflammatory cells surrounding tis-
suce lesions contain amastigotes (7) and the fact that macro-
phages, monocytes, cosinophils, and neutrophils take up and
destroy these forms of the parasite released from mammalian
cells (20-23) indicate that these cells may be involved in the
reduction of tissue forms of the parasite observed in the
chronic phase of the disease. Recent observations indicate
that when pure populations of amastigotes growing in loga-
rithmic phase are ingested by inflammatory cells, these
forms of the parasite are destroyed and digested (20-23),
When macrophages ingest amastigotes contaminated with
small amounts of transitional forms in differentiation from
amastigotes to trypomastigotes or trypomastigotes, macro-
phages destroy and digest amastigotes. but the few transi-
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tional forms and trypomastigotes can establish a late weak
infection (3).

Our findings that 7. crozi amastigotes present receptors
for Fn. together with the observations of others vhat trypo-
mastigote (11, 26) and cpimastigote (13) torms of the same
parasite present receptors for this molecule. indicate that Fn
receptors are present on all stages of this parasite, regardless
of their invasive capacities. This molecule may therefore
play a significant role in increasing the attachment and
incorporation of intracellular forms of 7. cruzi. released from
bursting infected cells. by macrophages and monocytes at
the level of chagasic tissue lesions.
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