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Reservosomes are large (0.4-Qr6 in diam- to the reservosomes (Soares & De Souza 1991,
eter) membrane-bound organelles found at the pdSeares et al. 1992). Reservosomes contain tyrosine-
terior end ofTrypanosoma cruzepimastigote phosphorylated proteins, suggesting that protein
forms. They present a protein-rich, electron dendeénases play a role in the internalization process
matrix, where several tiny round electron lucenfVieira et al. 1996). Incubation of epimastigotes
inclusions are immersed. Due to their inner struawith ATP (50 mM, for 24 hr) prior to the addition
ture, these organelles were formerly designated a$ horseradish peroxidase (as a marker of the
multivesicular bodies (De Souza 1984). Howeverendocytic pathway) affected the formation of nor-
ultrastructural demonstration that the inner inclumal reservosomes (Bogitsh et al. 1997), possibly
sions were not membrane bound, together witacting on the (still unknown) translocation system
cytochemical evidentiation that these vesicles weigoverning the traffic of the small endocytic vesicles
indeed lipid droplets, revealed the misinterpretathat cargo proteins from the cell surface to the stor-
tion of the former nomenclature, and the namage organelles.
reservosome was then proposed (Soares & De Reservosomes are acidic organelles, contain-
Souza 1988). Reservosomes are morphologicaligg cruzipain (a cysteine proteinase) and ingested
and biochemically distinct from the recently dejproteins. On this basis, it has been proposed that
scribed acidocalcisomes (Scott et al. 1997). Athese structures are pre-lysosomal compartments
reservosomes are a site for protein accumulatio(Goares et al. 1992). Imunocytochemical quantifi-
two major questions arise: how proteins arriveation using DAMP as a probe showed that
there, and what reservosomes are for? reservosomes have a luminal pH of about 6.0
THE ENDOCYTIC PATHWAY (Soares et al. 1992). However, it is still a matter of

) ) ) ] speculation how these organelles are acidified, as
Endocytosis of nutrients in trypanosomatid proyney were not labeled with antibodies against a
tozoa is restricted to the flagellar pocket membrar\‘i‘acuolar-type H-ATPase, which however recog-
(Webster & Russel 1993, Radek & HausmanRjzed other intracellular vacuoles, possibly the
1994, Overath et al. 1997). However, epimastigotegidocalcisomes (Benchimol et al. 1998). A 52-
of T. cruzipresent an additional site for the u'ptaqu(Da protein sharing sequence homology with glu-
of macromolecules: the cytostome, a deep invagiathione S-transferase (Tc52) has been also local-
nation of the cell plasma membrane close to thgeq in reservosomes (Ouassi et al. 1995). It has
flagellar pocket region. It appears that thgeen postulated that Tc52 is released from the para-
cytostome is physically linked to the flagellumsite to the external milieu, in order to scavenge glu-
(Okuda et al. 1977) and represents the main sigthjone (GSH). The Tc52-GSH complex could be
for both receptor-mediated-endocytosis and fluidpen internalized (by receptor mediated endocyto-
phase-pinocytosis in epimastigotes (Soares & D§s?) and accumulated in the reservosomes. As
Souza 1991, Porto-Carreiro et al. 1998). Endocytig s may serve as a storage and transport form of
vesicles bud off from the cytostome and the flagelysteine moieties, it was suggested that the Tc52-
lar pocket membranes and then deliver their carggg complexes might act as a cysteine delivery
system. Accordingly, TC52 is developmentally
regulated, being fully expressed only by the
epimastigotes.
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sites at 28°C with gold labeled proteins results ithat a nutritional stress triggers the acidification of
labeling inside cytoplasmic vesicles and tubuleghe luminal content and the activation of the en-
as well as in the reservosomes (Soares & De Souzygmes contained inside the reservosomes, which
1991, Soares et al. 1992). Figueiredo and Soard®n evolve to a lysosomal state. Degradation of
(1996) showed that incubation of the parasites atored proteins would then lead to the disappear-
12°C (a condition that hinders the fusion ofance of the reservosomes, with the release of amino
endocytic vesicles with early endosomes in mamnacids to the cell cytoplasm. Accordingly, biochemi-
malian cells) blocked the pinching of endocyticcal data demonstrate that consumption of amino
vesicles at the cytostome, inhibiting the uptake ddcids is favored in epimastigotes under starvation
nutrients by the cells. Labeling could be found irconditions (Urbina 1994).
the cytostome, but not inside the flagellar pocket Reservosomes contain cruzipain (also known
or intracytoplasmic vesicles. When the temperaas cruzain and GP57/51), the major cysteine pro-
ture was raised to 28°C, labeling could be theteinase ofT. cruzi Expression of cruzipain is de-
again found in the reservosomes. From these exelopmentally regulated, the enzyme levels being
periments, it was concluded that early endosomebout 10-fold higher in epimastigotes (Cazzulo et
are lacking; cargo vesicles coming from the celal. 1997). High expression of reservosomes and
surface (cytostome and flagellar pocket memeysteine proteinases in epimastigotes, but not in
branes) should shuttle their content directly to theypomastigotes, suggests the participation of
reservosomes. On the other hand, three-dimereservosomes if. cruzimetacyclogenesis. Some
sional reconstruction of cytoplasmic tubules andata support this hypothesis: Franke de Cazzulo et
vesicles located close to the flagellar pockeal. (1994) demonstrated that proteinase inhibitors
showed that they are interconnected, forming weduced growth and differentiation Bfcruzi Ul-
branched network at the anterior end of the celtrastructural data showed that treatment of the para-
morphologically similar to the typical mammaliansites with cysteine proteinase inhibitors arrested
early endosomes (Porto-Carreiro et al. 1998). the transport of the enzymes to the reservosomes
Bogitsh et al. (1996) presented some data derat the Golgi complex cisternae level, leading to cell
onstrating that, although containing cysteine pradeath (Engel et al. 1998). Preliminary observations
teinase, reservosomes are unlikely to be lysosomesported by Figueiredo et al. (1998) in epi-
(albeit lysosomes have not yet been clearly momastigotes maintained in TAUSAAG medium (a
phologically and biochemically defined in condition that induces metacyclogenesis) showed
trypanosomatids). The authors showed that incthat a close relationship exists between uptake of
bation of epimastigotes with ammonium chloridenutrients, adhesion to the substrate and cell differ-
(a weak base that accumulates in acidic compasntiation inT. cruzi
ments) resulted in swelling of reservosomes andyncLusion
electron-lucent vacuoles (considered as lysos- .
omes). However, the exposure period required for Although the reservosome seems to play a piv-
swelling of reservosomes was significantly greateptal role in the life cycle of. cruzi little is still
than that required for the same effect in lysosomeknown about this fascinating organelle. A still
probably due to the different pH inside these corRlUrTy image is slowly coming to sight relative to
partments. Furthermore, methyl esters olhe endocytic process @f cruzicells, buft unfor-
aminoacids (which accumulate in eukaryotic lyfunately most data has been obtained from
sosomes) had little effect upon reservosomes, préPimastigote forms maintained in culture media.
cluding their being lysosomes and suggesting thAt More precise characterization of reservosomes
the proteolytic enzymes, such as cysteine proteigd cytoplasmic vesicles is at the moment diffi-

ases, can be in an inactive state during a life perié4lt. since specific markers to the endocytic com-
of the parasites. partments are still lacking. Some hope comes from

the recent obtention of a purified subcellular frac-
tion containing reservosomes of. Truzi
epimastigotes (Cunha-e-Silva et al. 1998). Involve-
A stereological study showed that reservosomegient of this organelle in vital metabolic pathways
occupy about 6% of the total cell volume ofof the parasites indicates that reservosomes are

epimastigotes, but gradually vanish during the difpotential targets for the development of chemo-
ferentiation process to the trypomastigote fornherapeutic drugs.

(Soares et al. 1989, Figueiredo et al. 1994). It has
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