This project licence merges the interests of a number of groups interested in lung, skin,
kidney and gut that encompass approximately 15 researchers for 5 years. The maximum
number of mice we will breed is 10,000. We will use a maximum of 17,000 mice, which
represents approximately 226 per year per person. This relatively low number reflects that
the work has now predominantly moved into human tissues.
In the context of what you propose to do to the animals, what are the expected
adverse effects and the likely/expected levels of severity? What will happen to the
animals at the end?
This project license has an overall severity limit of moderate. To induce lung inflammation,
mice are given an inhaled anaesthetic. The agent causing inflammation is then placed as a
droplet on their nose, which they also breathe in. They recover from this within 2 minutes.
We have many years’ experience of the lung inflammation models such that we know how to
only induce a moderate illness score. In many cases this represents a bad cold, but on
occasions mice may experience influenza like symptoms. No adverse events are expected.
The impact of lung inflammation on the spread of distant cancers is only concerned at the
earliest stages of lung cancer. At the end of the experiment mice are euthanised using an
injected anaesthetic
Application of the 3Rs
Replacement
State why you need to use animals and why you cannot use non-protected animal
alternatives
Replacement
At least 60 percent of the laboratories research has now transferred into specimens from
patients. This was largely facilitated by relocation to
clinicians
. Acquisition of lung pieces from the surgical team is no
possible. Unlike cell lines, this tissue provides relevant cells in their relevant architecture.
Unfortunately, this tissue does not represent all lung diseases and so modelling certain
scenarios in a 3 dimensional environment is required.
Reduction
Explain how you will ensure the use of minimum numbers of animals
Reduction

Animal reduction will be facilitated by group members sharing tissue. Rigorous experiment
design principles will be employed in the conduct of all experiments, including bias
avoidance strategies.
The sample size for decision making studies will be selected based on an understanding of a
biologically meaningful effect and the variability in the primary endpoint. See appendix for
exemplar group size calculation. Scientific expertise and previous experimental data will be
used to assess both aspects. Formal power calculations will be used based on a statistical
power of 80% and a significance level of 5%. Where no previous information is available,
pilot experiments will be conducted to build confidence in the suitability of the final design.
Where appropriate, projects will be designed in consultation with statisticians (Inferstats).
Where an experimental type is run repeatedly (e.g infection protocol 2), assay performance
over time will be carefully monitored to ensure that it is continuing to perform well.
The laboratory has a biobank of specimens from previous experiments that can be used by
subsequent researchers. Unfortunately storage processes can alter the expression of some
receptors and their ligands and so paraffin-embedded tissue blocks or frozen tissue are only
used for the extraction of genetic material. However, these provide an important source for
the generation of proof of principle without the need to sacrifice further animals.

Refinement
Explain the choice of animals and why the animal model(s) you will use are the most refined,
having regard to the objectives. Explain the general measures you will take to minimise
welfare costs (harms) to the animals.
Refinement
The use of mice is imperative to the success of this project. The mammalian immune
system is complex with many different cells and molecules working in combination within a
tissue specific structure. Thus, the use of lower organisms such as Drosophila or zebrafish is
not feasible (these organisms do not possess as complex immune systems). In the models
we use the symptoms are no more than moderate and mice are carefully monitored for
weight loss, condition (piloerection, mobility) and signs of distress (hunched posture, facial
grimace). We pay particular attention to training as inefficient processes can lead to distress
of the animal and the research scientist. All researchers must treat mice with empathy and
respect. To ensure compliance with techniques, no researcher works alone. Animals are
handled for the minimum amount of time, in determining the route of immunisation, distress
to the animal is considered and i.p is avoided where possible, the needles used are the
smallest possible for that procedure and experiments are performed in the minimum time
possible.

