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Abstract

Infection with the nematode Nippostrongylus brasiliensis induces various types of cytological alterations in the intestinal villus
epithelium. The aim of this study was to analyse the expression of hexose, peptide and amino acid transporters in the small intestinal
epithelium after infection. Brown-Norway rats were infected with 2000 N. brasiliensis 1.3 larvae and villus epithelial cells were isolated at
varjous time points after infection. Expression of hexose transporters Na*/glucose cotransporter SGLT1 and glucose transporter GLUT-1, -2
and -5, a peptide transporter (PepT1) and an amino acid transporter (LAT2) was examined by reverse transcription-PCR, Western blotting or
immunohistochemistry. Semi-quantitative reverse transcription-PCR studies of separated jejunal epithelial cells showed that expression
levels of GLUTS, PepT1 and LAT2 were significantly decreased 7 and 14 days after infection, while these changes were not observed in the
ileal epithelium. Although the apical surface glucose transporter SGLT1 showed no significant alteration in mRNA expression, Western
blotting analyses of jejunal epithelial cell lysate showed a marked decrease. Contrary to SGLT1, GLUTS, PepT1 and LAT2, expression of
GLUT1, which is essential in maintaining high rates of glucose influx, was significantly up-regulated in the jejunal epithelium 7 and 14 days
after infection in reverse transcription-PCR as in Western blotting analyses. Immunohistochemical studies showed that GLUT1
immunoreactivity was localised to the basolateral membrane of intestinal epithelial cells 7 days after infection. These results show that N.
brasiliensis infection results in an increase in GLUT1 and a decrease in various hexose, amino acid and peptide transporter expression in
jejunal epithelial cells. Up-regulation of GLUT1 might be a compensatory response in injured epithelial cells.
© 2003 Australian Society for Parasitology Inc. Published by Elsevier Ltd. All rights reserved.

Keywords: Nippostrongylus, Intestine; Glucose transporter; Peptide transporter; Amino acid transporter

1. Introduction 1985) with concomitant occurrence of transient hypo-
glycemia and hypoalbuminemia (Lunn et al., 1986;
Ovington, 1987). These observations prompted us to
examine whether the expression of hexose, oligopeptide
and amino acid transporters deteriorated after infection.
More than 10 hexose transporter proteins have been

identified in mammalian cells, and the expression of these is

Infection with the intestinal nematode Nippostrongylus
brasiliensis induces various pathological changes such as a
decrease in the activities of the brush border enzymes
sucrase and alkaline phosphatase, an increase in caspase-3
activities, and enhanced occurrence of apoptosis in the small

intestinal villus epithelial cells with development of villus
atrophy (Carter et al., 1981; Perdue et al., 1989; Hyoh et al.,
1999, 2002). These pathological changes in villus epithelial
cells might exert deteriorating effects on the host nutritional
status. In fact, it has been reported that giucose absorption
from the small intestine was significantly decreased after
N. brasiliensis infection (Carter et al., 1981; Nolla et al.,

* Corresponding author. Fax: +81-75-251-5328.
E-mail address: arizonon@basic.kpu-m.ac.jp (N. Arizono).

controlled in a tissue-specific manner (Gould and Holman,
1993). GLUT1, a facilitated-diffusion glucose transporter
(GLUT) family member, is the most widely distributed of
the sugar transporter isoforms throughout the body and is
essential in maintaining the high rates of glucose influx
demanded by glycolysis, but its expression in the liver and
small intestine is low (Davidson et al., 1992; Gould and
Holman, 1993; Matsumoto et al., 1993; Baldwin et al.,
1994; Dominguez et al., 1996). It is well established that
hexose absorption from the intestine consists of two steps.
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