
Fig. 1 Ultrastructural analysis of E. histolytica trophozoites. Electronic mi-
croscopy of trophozoites: A without treatment; B treated with DMSO;
C treated with (−)-epicatechin. N, nucleus; V, vacuoles; G, glycogen de-
posits. Arrows indicate chromatin distribution. Bars 2 µm. Right panels
show nuclei close-up.
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Abstract
!

The flavan-3-ol, (−)-epicatechin has been previously identified as
the most important antiamoebic compound among the extracts
from two medicinal plants: Rubus coriifolius and Geranium mexi-
canum. Here we report the effects of epicatechin on Entamoeba
histolyticamorphology, analyzed by electronic microscopy. E. his-
tolytica trophozoites were incubated for 48 h at 37°C in the pres-
ence of 1.9 µg/mL epicatechin and processed for electronic micro-
scopy analysis. Epicatechin induced nuclear and cytoplasmic
changes in the treated trophozoites. These morphological altera-
tions are identical to the cellular changes experienced by E. histo-
lytica trophozoites undergoing programmed cell death (PCD),
suggesting that epicatechin could be an alternative compound to
treat amoebiasis.
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Abbreviation
!

PCD: programmed cell death

Amoebiasis is an important worldwide public health problem.
The disease is maintained under control with drug treatment;
however, there are reports of drug resistance in E. histolytica in
vivo [1] and in vitro [2,3] studies. Therefore, and due to the fact
that México is an endemic country for amoebiasis, there is an ur-
gent need to find alternative and safe drugs with a high efficacy
in treating amoebiasis. A potential source of new drugs is from
plants. There are several studies demonstrating that flavonoids
have a potent activity against E. histolytica. Calzada et al. isolated
antiprotozoal flavonoids from Helianthemum glomeratum, R. cor-
iifolius, and G. mexicanum [4–6]. In the last two, flavan-3-ol,
(−)-epicatechin was the main active compound against E. histoly-
tica trophozoites with a 50% inhibitory concentration (IC50) value
of 1.9 µg/mL [4]. In an experimental model of Giardia lamblia in-
fection, it was also demonstrated that epicatechin has a higher
activity than metronidazole and emetine [7]. In this work, we
demonstrated that epicatechin induced dramatic morphological
changes in E. histolytica HM1-IMSS trophozoites.
Epicatechin, obtained from the roots of G. mexicanum (Gerania-
ceae) [4], was incubated with E. histolytica trophozoites to deter-
mine the ultrastructural alterations associatedwith its antiamoe-
bic effect. Approximately 95% of the trophozoites experienced
morphological changes. Parasites incubated in the presence of
epicatechin displayed significant morphological alterations in
the nucleus region (l" Fig. 1C) when compared to untreated and
dimethyl sulphoxide (DMSO)-treated trophozoites (l" Fig. 1A and
B, respectively). Epicatechin induced chromatin redistribution,
forming small clumps around the nuclear membrane. Tropho-
zoites also showed two main cytoplasmic alterations: a signifi-
cant increase in the number of glycogen deposits and a substan-
tial reduction in the number and size of vacuoles (l" Fig. 1C). In
addition, treated trophozoites maintained their nuclear and plas-
ma membrane integrity (l" Fig. 1, right panels).
Themorphological changes associatedwith a 50% epicatechin in-
hibitory concentration were identical to the ones produced in E.
histolytica trophozoites undergoing a PCD phenomenon induced
under stress conditions by exposure to G418 aminoglycoside
antibiotic [8] and to nitric oxide species [9]. In several studies it
has been demonstrated that the mechanisms of catechins in the
inhibition of cancer cell growth are cell cycle arrest and cell apop-
tosis [10–12].
In summary, it was shown that IC50 of epicatechin induced mor-
phological changes in E. histolytica trophozoites. Further studies
are required to establish if such changes could be related with a
Soto J et al. Ultrastructural Changes on… Planta Med 2010; 76: 611–612
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PCD phenomenon induced by this flavan-3-ol and to confirm the
potential of this molecule as a possible candidate for amoebiasis
chemotherapy.

Material and Methods
!

Epicatechin was isolated from G. mexicanum (Voucher Calzada
14405). The extraction and isolation procedure was performed
according to the protocol previously reported by Alanis et al.
[13]. The plant was collected in Ozumba, State of México, and
identified by Ms. Abigail Aguilar (Herbarium IMSSM of the Insti-
tuto Mexicano del Seguro Social). A voucher specimen was de-
posited at the IMSSM Herbarium of the Instituto Mexicano del
Seguro Social. The purity of the compound was > 99.9% as deter-
mined by HPLC.
E. histolytica HM1-IMSS strain was axenically maintained in
TYI‑S‑33 medium, supplemented with 10% bovine serum and it
was used in the log phase of growth [14]. E. histolytica tropho-
zoites were incubated for 48 h at 37°C in the presence of 1.9 µg/
mL (IC50) epicatechin in DMSO. The experiments were performed
in duplicate. Each test included two control groups: trophozoites
treated with DMSO (1%) and trophozoites without treatment [4].
After 48 h incubation, trophozoites were fixed with 3% glutaral-
dehyde for 2 h and washed three times with 0.1M glutaralde-
hyde, 1% CaCl2. Cells were post-fixed with osmium tetraoxide
for 2 h. Then trophozoites were washed three times andwere de-
hydrated using increasing ethanol concentrations (10 to 100%)
for 10min. Specimens were treated with different proportions
of propylene oxide: alcohol mixtures (2 :1, 1 :1, 1 :2, 1 :0) for
15min. Pre-inclusion was done using propylene oxide: resin
2:1, 15min; 1:1, 1 h; 1:2, 15min, 0 :1, 15min. Polymerization
was performed by incubating at 60°C for 48 h. Thin sections were
stained with uranyl acetate followed by lead citrate (both from
SP1 Supplies; SP1-Chem) and examined in a JEOL-10-10 trans-
mission electron microscope.
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