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General precautions when using the DSS model 
 

Background 

The dextran sulphate sodium (DSS) colitis model is very popular in inflammatory bowel disease (IBD) 
research due to its rapidity, simplicity, reproducibility and controllability.   Acute, chronic and relapsing 
models of intestinal inflammation can be achieved by modifying the concentration of DSS and the frequency 
of administration. However, DSS is highly colitogenic and should be used with great care. 
 
The successful and reproducible induction of DSS-induced colitis depends on numerous key factors, including 
DSS source, lot number, molecular weight, concentration, duration, mouse strain, source, age, gender and 
body weight as well as environmental factors including the hygienic condition of the animal facility. 
 

Genetic background of the animals 

The genetic background of the animals employed is the most important determinant of the outcome of DSS-
induced pathogenesis. Investigators should first determine the strain they are using and standardise the 
optimal DSS dosage and duration such that colitis develops in a slow and steady manner.  The slow and 
steady onset of colitis is very critical in differentiating disease pathogenesis between different genetic 
backgrounds and therapeutic interventions. 

Age of the animals 

DSS-induced disease development occurs more gradually in young animals when compared to older mice. 
Younger mice exhibit relatively lower demand for food and, thus, reduced water intake, and could be a 
potential reason for the delayed onset of DSS-induced gut inflammation. The optimal age for successful and 
easily reproducible induction of DSS colitis ranges between 6-8 weeks.     

Sex of the animals 

Both males and females develop DSS-induced colitis, but males rapidly develop more significant and 
aggressive disease than females.  

Considerations for DSS administration 

When studying the therapeutic potential of a compound in ameliorating DSS-induced colitis, care should be 
taken when handling the mice and determining volume and vehicle. Daily administration of a drug i.p., i.v. or 
orally is not recommended and, as such practice results in severe and potentially confounding stress, 
alternative approaches should be considered. 
 
DSS is a highly water-soluble compound and, when it is dissolved in water, yields a clear solution. The 
colitogenic potential of DSS depends on its molecular weight. Generally, a molecular weight of 36-50Kda is 
employed when inducing colitis. The use of lower molecular weight DSS (5Kda) may result in milder colitis 
while higher weight DSS (500Kda) does not cause colonic injury.   Although DSS powder is quite stable at 
room temperature, it is best to prepare DSS water on the day of administration. DSS water should be 
thoroughly mixed with a magnetic stir bar and completely dissolved before administration.   Undissolved salt 
may clog the water bottle's outlet or otherwise influence water intake, potentially contributing to erroneous 
results.    Frequently checking for turbidity in the water bottle is recommended as turbidity indicates 
microbial growth and necessitates replacement with a new bottle containing freshly prepared DSS water. 
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This is very important, especially during the induction of chronic colitis with multiple alternating cycles DSS-
water and water administration. It is best practice to use autoclaved water when preparing DSS solutions; 
the same water should be given to control groups. 
 
Since the colitogenic potential of DSS varies between vendors and even manufacturing lots, purchasing DSS 
in bulk (500g) and determining the optimal concentration required to induce robust colitis over a period of 7 
days in the mouse strain of choice is recommended. Initially, administer a range of doses between 1.5% and 
3.0% for BL6 and 2.5-5.0% for BALB/c mice and monitor colitis development by measuring body weight, 
occult blood and biomarkers of gut inflammation in the faeces. This initial experiment will allow the 
selection of a DSS dose at which colitis development occurs in a slow and steady fashion in order to ensure 
consistency and reproducibility in later studies. 
 
Observe water intake in each group of mice by measuring leftover water. This measurement is necessary as 
some genetically modified mice may consume more DSS water than their controls and thereby develop 
relatively more severe colitis. Alternatively, different therapeutic strategies or other aspects of the 
experiment may affect food intake and thus lower consumption of DSS water. While DSS is quite stable at 
room temperature, DSS water should be changed every 2 days or if any growth (turbidity) in the bottles is 
observed. Body weights may slightly increase during the first three days and begin to decrease gradually 
with the initiation of bleeding. There is no hard and fast rule that DSS should be given for 7 days, rather it is 
up to the investigator to determine when mice should be sacrificed based on significant body weight loss 
and bloody diarrhoea. 
 
** The use of the DSS score-sheet with this model is mandatory and can be downloaded from the 
AnimalEthics@UQ  Monitoring web page ( http://www.uq.edu.au/research/integrity-compliance/animal-
monitoring). 
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