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2-Carvedilol affects proliferation of T. cruzi amastigotes
inside host cells (p<0.001).

Introduction
Chagas disease is caused by the protozoan parasite T. cruzi.
Pathogenesis of Chagas heart disease (CHD) involves lowgrade incessant systemic infection and triggered
autoimmune reaction. Cruzipain is a key virulence factor
of T. cruzi.
Autophagy is an intracellular pathway that can affect
survival and/or virulence of parasites. A recent study
showed that Carvedilol (Carve) was effective to reduce
oxidative damage in CHD.
K777 is a Cruzipain inhibitor with antiproliferative effect on
T. cruzi but hepatotoxic. A virtual screening of K777-similar
structures selected Carve as a candidate (Novick P. and
Trosin S. Stanford University, USA). Although Carve didn’t
inhibit Cruzipain, we observed some effect of Carve on T.
cruzi autophagy and continued studies in this regard.

Results

4- Carvedilol induces autophagosome accumulation
and inhibits lysosomal degradation in T. cruzi.
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2- H9C2 cells (rat cardiomyoblast cells) were infected with trypomastigotes of
T. cruzi Y-GFP strain for 24 h, washed to remove extracellular parasites and
then treated with Carve at different concentrations for 96 h. Intracellular
replication was evaluated by counting number of amastigotes per cell from
images captured in an Olympus FV1000 confocal microscope. Data represent
the media +/- SE of three independent experiments.
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Background:
microscopy.
Chagas disease is caused by the protozoan T.cruzi.
Parasite autophagy was studied staining epimastigotes with
Pathogenesis of Chagas heart disease (CHD) involves low(monodansylcadaverine) MDC (Fig 3) and TcAtg8 (T. cruzi
grade incessant systemic infection and triggered autoimmune specific protein of autophagosomes). Acidic and degradative
reaction. Cruzipain (CZP) is a key virulence factor of T. cruzi.
compartments of T. cruzi were studied by Lysotracker and DQ
Autophagy is an intracellular (IC) pathway that affects survival BSA staining.
and/or virulence of parasites.
Results:
A recent study showed that Crv was effective in reducing
Crv at doses of 10 uM has significant inhibitory effect on
oxidative damage in CHD.
proliferation of epimastigotes (p<0.001) and IC amastigotes (p
Methods:
<0.001).Morphological studies showed multiple vacuoles and
K777 is a CZP inhibitor with antiproliferative effect on T. cruzi. double membrane vesicles with membranes juxtaposed inside,
On the other hand, a virtual screening of K777-similar
similar to autophagic compartments (fig 2). The increased
structures selected Crv as a candidate (Stanford University,
number of autophagic compartments was confirmed by
USA). Although Crv didn’t inhibit CZP, we observed some effect detection of TcAtg8 and MDC staining. The percentage of
of Crv on T. cruzi autophagy and continued studies in this
acidic and degradative compartments detected with specific
regard.
markerswas reduced in presence of Crv.
Materials:
Conclusion:
The effect of Crv on T. cruzi epimastigotes was evaluated on Y- Autophagy is related to infectioncapacity of T. cruzi.
GFP strains maintained in BHT medium. Crv10 uM was added Crv acts on the autophagic pathway of T. cruzi leading to
and compared with control. Replication was counted in
accumulation of autophagic non-degradative compartments
Neubauer chamber (Fig 1).
affecting its growth and vitality.
To observe effect of Crv on amastigotes, rat cardiomyoblast
This study shows that Crv has a direct effect on T. cruzi and
H9C2 cell lines were infected with T. cruzi trypomastigotes Y- should be explore as treatment for CHD.
GFP for 24 h, then treated with Crv10 uM for 96 h. IC
replication was evaluated counting amastigotes per cell by
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Carvedilol inhibits Trypanosoma cruzi autophagic pathway
affecting parasite replication and survival.
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3- Carvedilol displays abnormal vacuolization and
accumulation of multivesicular structures in T. cruzi
4- Epimastigotes of T. cruzi Y GFP strain were incubated in BHT medium
in the absense (Ctr) or the presence of Carve 10 uM. After 24 h,
parasites were directly stained with MDC, DQ-BSA or Lysotracker or
processed to detect Tc Atg 8.1 by IF and then visualized by confocal
microscopy. A: Images depicts parasites containing high number of
autophagosomes under Carve treatment compared to control. B:
Quantification of the percentage of MDC or Tc Atg 8.1 positive parasites
in each condition. C: Percentage of DQ-BSA positive compartments
observed in parasites treated with Carve (10 uM) under control or
starvation conditions (left). Main area stained by lysotracker in
epimastigotes treated with Carve (10 uM) under control or starvation
conditions (right).

1-Carvedilol affects proliferation of T. cruzi
epimastigotes (p<0.001).
***

Conclusions

Days
1- T. cruzi epimastigotes Y GFP strain (10x106 parasites/ml)
were incubated in BHT medium in the presence or the absence
of Carve 10 mM. The number of parasites in each condition
were quantified at the indicated times in a Neubauer chamber.
Data represent the media +/- SE of three independent
experiments.

3. Ultrastructural alterations of T. cruzi epimastigotes treated with Carve: (AC) Control parasites showing the typical elongated body, with terminal
flagellum (f) emerging from the flagelar pocket (fp) and normal morphology
of reservosomes (r), acidocalcisomes (ac), nucleus (n) and kinetoplast (k); (DF) Carve treated parasites displayed abnormal vacuolization and accumulation
of multilamelar and multivesicular structures; (G-I) magnification of abnormal
vesicles observed in carve treated parasites. Bars: 2 mm.

- Carve inhibits proliferation of T. cruzi axenic
epimastigotes and intracellular amastigotes.
- Carve affects the T. cruzi autophagic pathway leading to
accumulation of autophagic non-degradative
compartments affecting its growth and vitality.
- This study shows that Carve has a direct effect on T.
cruzi and should be explored as a possible treatment for
CHD.
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