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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?

All of these studies will be conducted using mice. The mice will be dosed by intraperitoneal 

injection with test proteins, sometimes with adjuvant (materials that enhance immune 

responses), or with test proteins that have been modified. The animals will have booster 

injections of the same materials at weekly intervals for up to 4 weeks by the same route. At 

the end of the experiment they will be killed humanely and immune tissue (lymph nodes or 

spleen) and blood taken. The animals will usually show nothing more than minor discomfort 

from dosing. They are expected to eat, drink and groom normally after these procedures. 

The animals will be expected to develop an immune response to the injected drug proteins. 

In our experience the immune response to these types of materials does not cause any 

noticeable damaging effects but it is possible, although very unlikely, when using new 

materials that an allergic reaction could occur. Allergic reactions would happen immediately 

(within minutes) after repeat dosing and signs of an allergic reaction would be blueing of the 

skin and respiratory distress. On the day of dosing the experimenter stays with the animals

for 1 hour after dosing (which is done at the beginning of the day) and they are checked at 

several times more on that day. If they have an allergic reaction that did not resolve within a 

couple of minutes they would be humanely killed. It is also possible, but very unlikely, that 

the proteins used might have some inherent toxicity or be contaminated in some way, such 

as with bacterial products like endotoxin. Again this effect was not seen under the previous 

licence with these types of drug proteins. Doses used are relatively small (usually a 

maximum of 2.5 mg) and the materials that will be used do not usually cause damage unless 

the specific target of the antibody crossreacts with mouse tissue and could cause a “cytokine 

storm”. This effect would be most likely seen on first dosing and occur fairly rapidly. For 

every new protein, and every type of treatment to the protein, sighting studies using one 

mouse will be conducted where animals are always dosed at the beginning of the day and 

checked four times more on the day of injection for any sign of adverse effects (piloerection, 

hunched posture etc). If they had signs that persisted for more than an hour they would be 

humanely killed. All animals are humanely killed at the end of procedures.

Application of the 3Rs 

Replacement 

State why you need to use animals and why you cannot use non-protected animal alternatives 

Replacement

The immune systems of mice and humans are very complex with many different parts 

working at different times and in different ways together and alone. Parts of the immune 

system can be modelled in test tubes in isolation but it is not yet possible to study the 

immune system as a whole in this way, so we require animals with an immune system like 

humans. The immune system of mice is very well studied, and is sufficiently similar to 
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human to be appropriate for this work. The work is conducted in parallel with investigations 

on human antibody responses to biologic drugs. A substantial part of the investigations are 

conducted ex vivo with the tissue/serum obtained.

Reduction 

Explain how you will ensure the use of minimum numbers of animals 

Reduction

All experiments will be designed in order to achieve the scientific objectives whilst using the 

minimum number of animals. In typical experiments many outcomes are obtained per 

mouse. Cells and serum are stored for future analyses if alternative end points become 

apparent from subsequent investigations or from the published literature.

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

Mice are used for these studies. This species are considered to be of the lowest 

neurophysiological sensitivity available that will allow the study aims to be achieved. For the 

majority of studies the severity limit is mild (with the exception of sighting studies as the 

materials will be unknown) and the procedures are not expected to cause anything but mild 

discomfort during the injection. Sighting studies will be conducted with a single animal for 

any new material/preparation to ensure there are no unexpected effects caused by the new 

material. Animals will be routinely group housed with congenic animals from the same stock 

date and will have environmental enrichment. In an improvement on previous practice, 

individual mice used for sighting studies will also be identified and remain with cagemates for 

the duration of the study. Advice on general animal welfare and for specific concerns about 

the health/well being of the animals will be sought from animal unit staff including a

veterinary specialist who is available to advise on any ill health issues and appropriate care 

for the animals.




