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INTRODUCTION
Crotoxin (CTX), a bioactive extract from the snake Crotalus durissus
terrificus, demonstrated the ability to modulate the profile of
macrophages infected with Leishmania amazonensis, with increased
phagocytic capacity and elimination of intracellular parasites.
Microsporidia are opportunistic, obligate intracellular fungi that infect
vertebrates and invertebrates, having demonstrated the ability to
modulate the macrophage profile.

CONCLUSION
The results allowed us to conclude that CTX modulated macrophages infected with E. cuniculi to the M1 profile with increased production of pro-
inflammatory cytokines and greater microbicidal activity evidenced potential to modulate the fungistatic and/or fungicidal activity of macrophages against
E. cuniculi.

OBJECTIVE
The aim of this study was to evaluate the effects of crotoxin on the 
viability of spores of the microsporidian Encephalitozoon cuniculi, as well 
as on the microbicidal activity of macrophages in vitro.

Materials and Methods

Peritoneal adherent cells (APerC), obtained from peritoneal washings of

BALB/c mice, were infected with spores of E. cuniculi and treated with CTX

(2.4 and 4.8 for 3 h. The profile and viability of macrophages, cytokine

production and microbicidal activity were assessed as parameters.

RESULTS
Macrophages infected with E. cuniculi and treated with CTX showed an
increase in the M1 profile (Fig.1), more necrosis (Fig.2) and increased
production of cytokines TNF-alpha and IL-6 (Fig.3). Also, the spores
obtained from these macrophages had a reduced proliferative capacity.
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Figure 1. Mean fluorescence
intensity (MFI) of macrophages
obtained from adherent
peritoneal cells challenged (+) or
not (-) with E. cuniculi and
treated (+) or not (-) with
Crotoxin (CTX) at concentrations
of 2.4 μg/mL or 4.8 µg/mL. A)
F4/80+CD40+ MFI in
macrophages. B) F4/80+CD206+
MFI in macrophages. C) Ratio
between MFI CD40+/ MFI
CD206+. One-way analysis of
variance (ANOVA) with Tukey
post-test revealed
p<0.05*,p<0.01**, p<0.001***.

Figure 2. Comparison of 
macrophage viability 
against (+) or not (-) E. 
cuniculi infection and (+) 
or not (-) treatment with 
crotoxin (CTX) at 
concentrations of 2.4 
μg/mL or 4.8 μg/ mL. A) 
Percentage of live 
macrophages. B) 
Percentage of deaths. C) 
Percentage of apoptosis. 
D) Percentage of late 
apoptosis. One-way 
analysis of variance 
(ANOVA) with Tukey post-
test revealed p<0.01**, 
p<0.001***.

Figure 3. Quantification of inflammatory cytokines released by 
APerCs. Cytokines TNF-α and IL-6 produced and released by 
APerCs cells infected (+) or not (-) with Encephalitozoon cuniculi
and treated (+) or not (-) with crotoxin (CTX) 2.4 μg/mL and 4, 8 
μg/mL in 3 hours of observation. One-way analysis of variance 
(ANOVA) with Tukey's post test revealed Tukey revealed, 
p<0.01*, p<0.001***.
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