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Introduction

 

Entamoeba histolytica

 

 has a peculiar subcellular organiza-
tion. Although secretory activation is well defined and ap-
parently necessary for cell lytic and invasive properties,
typical organelles involved in the secretory pathway of eu-
karyotic cells, such as the endoplasmic reticulum (ER) and
Golgi complex, are not easily distinguished. Instead, a lat-
tice of fine tubules and numerous vacuoles can be ob-
served (1,2). Very recently, protein components of both
ER and Golgi apparatus were identified in some vacuoles
during secretion of proteins specific for cyst wall forma-
tion (3). As trophozoites glycosylate some of their pro-
teins, it is possible that these proteins transit through regu-
lar secretory pathways. We have used the 

 

in vitro

 

 model
established in our laboratory, where interaction of tropho-
zoites with fibronectin (FN) elicits active secretion of pro-
teases to the medium (4) to monitor the presence and orga-
nization of ER and Golgi-like cellular organelles. Protease
secretion induced by FN substrates is one of the trophozo-
ite responses to the signal transduction processes known to
occur during its interaction with FN. The activation of
secretory functions could then, as in the case of cyst for-
mation, trigger the organization of the secretory machin-
ery in the trophozoites.

 

Materials and Methods

 

Trophozoites of 

 

E. histolytica

 

 HM-1:IMSS were grown at
37

 

8

 

C in axenic TYI-33 medium containing 10% bovine se-
rum and harvested at the logarithmic phase of growth. Elec-
tron microscopy samples were prepared by standard meth-
ods, plating trophozoites on plastic dishes covered by resin

and with or without a FN layer. For pHi measurements, tro-
phozoites were incubated in medium at different extracellu-
lar pH or preincubated with 50 

 

m

 

M amiloride after being
plated on FN-coated surfaces. Uncoated surfaces were used
to plate control amebas. To measure the pHi, BCECF—a
pH fluorescent indicator conjugate (Molecular Probes, Eu-
gene, OR, USA)—was used to label the cells, detected by
spectrofluorometry at 530 nm. To immunolocalize ER and
Golgi structures, trophozoites were exposed to FN-coated
surfaces for 30 min, then fixed, permeabilized, and immun-
ostained using anti-ER and anti-Golgi antibodies. The effect
of Brefeldin A on cell growth and perturbation of the vesic-
ular arrangement was tested after establishing the effective
concentration using 12.5, 25, 50, 75, and 100 

 

m

 

g/mL of
the drug.

 

Results and Discussion

 

Transmission electron microscopy of trophozoites (Figure
1) indicated that binding to FN produced a large concentra-
tion of helical ribosomes at the sites of contact and numer-
ous vacuoles at the cell edges. A notorious shape change
was observed in the formed vacuoles, many of which
showed residues of membranous material. This could be the
result of internalization and/or endocytosis of membrane re-
ceptors and other surface components. Many phagocytic
vacuoles were also observed, suggesting intensive en-
docytic and exocytic processes.

Changes in intracellular pH, in particular alcalinization,
have been correlated with the initiation of signal transduc-
tion in many types of cells (5). As shown in Table 1, tropho-
zoites regulate their intracellular pH (pHi) within a very
small range (6.8–7.4), maintaining the pHi in the acidic
side. Preincubation of trophozoites with 50 

 

m

 

M amiloride—
an inhibitor of the Na

 

1

 

/H

 

1

 

 exchanger—induced acidifica-
tion of the basal pHi, suggesting the presence of Na

 

1

 

/H

 

1

 

exchanger. Interaction of trophozoites with FN produced
cytosol alkalinization ranging from 0.3–0.5 at different pHe
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that could be inhibited in the presence of amiloride. The ac-
tivation of the Na

 

1

 

/H

 

1

 

 exchanger by FN interaction would
explain the cytoplasm alkalinization that occurs during the
activation of the secretory pathway.

Brefeldin A (BFA)—a drug that blocks protein transport
through the Golgi complex—has been widely used to study
the secretory pathway in many cells (6). We tested the effect
of BFA on the secretory activities of trophozoites after es-
tablishing the optimal concentration of the drug as 75 

 

m

 

g/
mL. Higher concentrations were found to be toxic for the
trophozoites.

Immunofluorescence microscopy using anti-ER and anti-
Golgi antibodies was utilized to determine whether the
secretory apparatus of 

 

E. histolytica

 

 was induced to organ-
ize into a different and clear arrangement after binding to FN.
Preliminary results show specific labeling of vacuoles after
activation and disruption of this arrangement by BFA. As
interaction of trophozoites with FN produces alkalinization

of the cytosol—this phenomenon known to be part of the
crosstalk between signal transduction and exocytosis—pro-
tease release via the activation of signaling pathways seems
to have an effect on the organization of the secretory ma-
chinery in 

 

E. histolytica.
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Figure 1. Transmission electron micrographs of E. histolytica trophozoites
plated on plastic resin uncovered (A, B) or covered (C, D) with FN. Note
the abundant ribosomal aggregates close to the distorted vesicles in C and
D, where drastic changes of vacuole shape can also be observed.

 

Table 1.

 

pHi in 

 

E. histolytica

 

 trophozoites during binding to FN and the 
effect of amiloride

pHe pHi

Basal FN Amiloride Amiloride

 

1

 

FN

6.4 6.07 6.30 6.00 6.15
6.8 6.40 6.70 6.35 6.50
7.0 6.54 6.90 6.42 6.58
7.2 6.80 7.08 6.70 6.93
7.4 6.90 7.40 6.90 6.85

pHi was determined by BCECF and detected at 530 nm by spectrofluorom-
etry; trophozoites were preincubated with 50 

 

m

 

M amiloride before addition
of BCECF.


