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MEETING ABSTRACT 

 
A1.7 
Repeated water avoidance stress causes resilience against 
colitis-induced behavioural changes in mice 
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Mayerhofer, Aitak Farzi, Rufina Schuligoi and Peter Holzer* 
Institute of Experimental and Clinical Pharmacology, Medical 
University of Graz, Austria 

Background: Inflammatory bowel disease (IBD) is associated with 
an increased risk for several psychiatric disorders including 
generalized anxiety and major depression. The aim of this work was 
to investigate whether dextran sulfate sodium (DSS)-induced colitis 
is a valid model to study the gut–brain axis in IBD. We investigated 
behavioural, hormonal, and neuropeptide changes in the DSS colitis 
model alone and in combination with water avoidance stress (WAS). 
Methods: Four groups of male C57BL/6N mice were studied: 
control mice, mice treated with DSS (2 % in drinking water), mice 
exposed to WAS for 1 hour daily, and mice treated with DSS+WAS. 
After 1 week of treatment, emotional behaviour was assessed with 
the open field (OF) test, the social interaction test (SIT) and the tail 
suspension test (TST). Colonic myeloperoxidase (MPO) was used 
to evaluate colitis severity. In a separate set of animals, plasma 
corticosterone was measured by ELISA, and hippocampal and 
hypothalamic expression of glucocorticoid receptors (GR), mineralo-
corticoid receptors (MR), corticotropin-releasing factor (CRF), 
neuropeptide Y (NPY), brain-derived neurotrophic factor (BDNF), 
cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2) were 
measured by RT-PCR. Statistical analysis was done with two-way 
ANOVA, one factor being DSS, and the other factor being WAS. 
Results: DSS treatment caused a significant increase in colonic 
MPO (p < 0.001); this increase was unaffected by WAS. In the OF 
test, DSS treatment had an anxiogenic effect as it reduced the time 
spent in the central zone (p < 0.01) and the number of central zone 
visits (p < 0.001). Social interaction in the SIT was attenuated by 
DSS treatment (p < 0.05). These behavioural effects of DSS treat-
ment were absent in mice subjected to DSS+WAS treatment; WAS 
alone had no effect on the behaviour in the OF test and SIT. The 
immobility time in the TST remained unchanged by the DSS and 
WAS treatments. The plasma levels of corticosterone were 
significantly elevated in the presence of both WAS and DSS 
(p < 0.01). In the hippocampus, DSS significantly reduced the 
relative expression of BDNF (p < 0.001), NPY mRNA (p < 0.01) and 
MR (p < 0.001) whereas WAS significantly decreased the relative 
expression of CRF mRNA (p < 0.05). Hippocampal GR and COX-1 
were not affected by DSS or WAS. In the hypothalamus, the relative 
expression of NPY mRNA was significantly elevated in the presence 
of both WAS and DSS (p < 0.001). DSS-induced colitis increased 
the relative expression of hypothalamic but not hippocampal COX-2 
mRNA (p < 0.01). The expression of GR, MR, COX-1, CRF and 
BDNF mRNA in the hypothalamus was not significantly affected by 
DSS or WAS. 
Discussion: DSS-induced colitis caused behavioural and neuro-
peptide changes comparable to those observed in chronic stress 
models. Repeated WAS caused resilience to the behavioural 
changes associated with DSS-induced colitis although colitis was 
not changed. The WAS-evoked resilience to the behavioural effects 

of colitis may be related to increased circulating corticosterone and 
increased hypothalamic NPY gene expression. 
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