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Background and Purpose: Enterotoxigenic Escherichia coli heat-stable enterotoxin (8Ta) is a major cause of
diarrhea in young animals. Age.dependent variation in the density and affinity of the mouse enterocyte re-

ceptors specific for STa was investigated.,

Methods: Four age groups (2-day-, 1- and 2-week-, and 2-month-old) of Swiss Webster mice were studied (8 to
10 mice/group). Flow cytometry and radiolabeled §Ta (*51-8Ta) assays were used as reliable quantitative mea-
sures for characterization of STa-enterocyte receptor interaction.

Results and Conclusions: Interaction of STa with its putative receptor was stronger for enferocytes of 2.
day-old mice. Scatchard analysis of .8 Ta-receptor interaction suggested that STa-receptors exist at higher
numbers on enterocytes from 2-day-old (7.2 nmol/mg) than older (0.30, 0.86, and 0.40 nmol/mg for l-week., 2.
week-, and 2-month-old mice, respectively). Additionally, receptors from 2-day-old mice had greater affinity
for 8Ta (K, = 75 nM) than did receptors from older mice (K, = 125, 1,430, and 1,111 nM for 1-week-, 2.week-, and
2-month-old mice, respectively), Density of 8Ta receptors on enterocytes and their affinity to 8Ta may deter-
mine extent of binding and severity of the secretory response, and may explain the high susceptibility of
newborn animals and human infants to STa-mediated diarrhea.

Secretory diarrhea caused by enterotoxigenic Escherichia
coli (ETEC) is a major cause of death among human infants
and young animals in developing countries (1-4). Virulence
factors that enable ETEC strains to cause diarrheal disease
during the first days of life include specific surface fimbriae,
which mediate bacterial adherence to intestinal epithelial
cells, and enterctoxing that stimulate intestinal secretion
{5-7). The ETEC produce various types of enterotoxins:
heat-labile enterotoxin (LT), and two types of heat-stable
enterotoxing (§Ta and 8Th) (8, 9).

Heat stable toxin-mediated diarrhea is more common and
more severe in young animals and human infants (2, 10-125.
The 5Ta is a eysteine-rich, poorly imm unogenic, 18« or 18-
amin acid peptide with molecular mass of 2 kDa (5, 9). The
toxin has been observed to markedly alter guanosine 3.,5%

eyelic monophosphate (eGMP) metabolism via activation of

intestinal guanylate cyclase followed by blockade of inward
ton transport and subsequent secretion of fluids into the in-
testinal lumen (13, 14). The sequence of events that ends in
stimulation of intestinal fluid secretion and diarrhea is initi-
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ated by STa binding to a specific receptor located on the
brush border membrane of the intestinal epithelial cells of
the host (6, 15). The events end with an inerease in intracel-
lular cGMP causing intraluminal accumulation of fluids and
electrolytes, which leads to diarrhes (14, 14, 16, 17). Seme
reports suggest that the STa-receptor has a polymeric strue-
ture of a glycoprotein with molecular mass of 140 kDa and a
topologic organization that is similar to the atrial and brain
natriuretic peptide receptors (18, 19). The STa-receptor is
believed to be part of the extracellular motif of the brush
border-associated guanylyl cyclase (3, 18,201

The STa-receptor binding has been studied in hu man, pig,
and rat intestine. In all these species, a high density in
brush border membrane & ‘a-receptor density was observed
in the intestine of immature animals (6, 10, 111 This coin-
cides with the period of increased susceptibility to STa-in.
duced diarrheal disease that occurs in earl v life of humans
and animals, Stevens et al. (21) described two periods of ine
creased pig responsiveness to STa: during the first week of
life and directly after weaning. It is not clear whether the
susceptibility to ETEC-8Ta changes with age and whether
this change results from alterations in the density and/or af-
finity of the enteroeyte’s receptors that are specific for this
enterotoxin. Development of age-dependent resistance



