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INTRODUCTION

Unexpected death of animals within a research facility 
can indicate underlying welfare issues, cause the loss 
of scientific data and potentially represents a 
compliance breach under A(SP)A. 

Currently there is no validated scoring system to 
estimate the post-mortem interval in mice beyond rigor 
mortis1. 

The aims of this preliminary study were to; 

1. Document internal and external macroscopic post-
mortem changes in wild-type mice between 0-48h; 

2. Develop a simple visual cage-side scoring system, 
to help technicians estimate the time of death.

3. Inform and improve Home Office reporting of 
unexpected mouse deaths. 

MATERIALS AND METHODS

30 male mice (C57BL/6c-/c-; 15-18 weeks old) were used in this prospective, randomised and ‘blind’ study. 

• The mice were euthanised in their home cage (CO2, 20% cage volume.min-1) and were randomly allocated to 1 of 5 
groups: examination at 0, 3, 16, 24 and 48hr post-euthanasia (n=6 per group). 

• The cadavers were maintained in ventral recumbency at stable temperature (22 ± 2oC) and humidity (53 ± 5%), 
singly housed on aspen chips bedding within Techniplast GM500 cages until post-mortem examination. 

• Rectal temperature was measured at the time of dissection.
• Post-mortem examinations and dissections were performed as previously described2 by an operator unaware of the 

time of death of the animal. The operator scored the qualities of internal and external organs against a composite 3-
points scoring system (Green, Amber, Red) developed during a pilot study.

• Organs scored included: eyes (EE); skin and extremities (SE); abdominal cavity (AC); liver and gallbladder (LG); 
spleen (SP); intestines (IN). 

• Data was analysed using Fisher’s Exact test for categorical data with pairwise comparisons (for organs) and one-
way ANOVA with Tukey’s multiple comparison (rectal temperatures) to give results for statistical significance 
between all the time-points. 

• All analysis was performed using R version 3.6.03 with package R companion version 2.3.254.

RESULTS:

The appearance of the abdominal cavity; liver/gallbladder; spleen and intestines changed significantly 
between 0 and 48hr post-mortem. The changes observed on the skin, extremities and eyes were 
qualitatively identifiable but not statistically different by scoring. 

Changes between 0-3hr: No significant change was identified in any of the organs scored. However, the 
rectal temperature decreased to 21.9 +/- 0.8 degree Celsius by 3h, in equilibrium with the room temperature. 

Changes between 0-16hr: the appearance of the abdominal cavity was the only statistically significant 
difference (p<0.05). Discolouration, the presence of free fluid, change in organs shape and odour were the 
1st signs noted.

Changes between 0-24hr: In addition to the abdominal cavity (p<0.05), the appearance of the intestines 
changed (p<0.05), with gaseous distension and occasional free fluid bathing the abdominal cavity. 

Changes between 0-48hr: In addition to changes to the abdominal cavity and the intestines, the 
appearance of the liver/gallbladder (p<0.01) and the spleen (p<0.01) changed, with gravitational blood 
pooling (livor mortis), swollen appearance and crumbly texture. The gallbladder was autolysed or broken. 

DISCUSSION AND CONCLUSION: 

• This poster provides the foundation for a macroscopic scoring system for the determination of post-mortem interval in male mice.
• Key tissues for examination include the abdominal cavity, intestines, liver, gallbladder and spleen.
• However, this method was not sensitive enough to detect early changes (0-3h post-mortem). 
• External macroscopic changes of the skin, paws and extremities may be helpful indicators of the time of death, but would require further investigation. 
• To increase generalisability, this study can be expanded upon by varying the sex and strain of the mouse, the method of euthanasia and the animal’s post-mortem positioning.
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PROPOSED VISUAL POST-MORTEM SCORING SYSTEM

Figure 1: Number of mice scoring Green, Amber or Red at each time point (0, 3, 16, 24 & 48hr) for the major organs: 
abdominal cavity; intestines; liver and gallbladder; spleen. * p<0.05, ** p<0.01.  Due to the number of comparisons, 
significant comparisons are only shown for:
• 0hr and the earliest significant following timepoint
• 48hr and the closest significant timepoint

Based on the experimental results outlined above, the proposed scoring tools aim to support technicians in their estimation of the post-mortem interval in mice. The tool also 
includes additional macroscopic trends that were not statistically significant, but may assist determination of timing. 
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