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Introduction
Footrot is an infectious bacterial disease of sheep transmitted between animals via contaminated pasture. The primary aetiological agent of footrot is Dichelobacter
nodosus and its clinical signs are foot lesions and lameness. Footrot also results in a decrease in production traits such as live-weight of lambs and is a serious welfare
concern. Although it can be treated with antibiotics, these treatments are time-consuming, costly and provide only temporary relief. There is no long term immunity to
footrot and it is common for sheep to become infected multiple times.
Simulation models allow us to explore long term consequences of interventions and breeding programmes on disease patterns. We have constructed a stochastic
simulation model that mimics as closely as possible the behaviours seen in real sheep flocks, including life cycles, disease patterns, bacteria in the environment and
heritable genetic characteristics (e.g. susceptibility and recoverability). The model will be validated using a large longitudinal dataset containing a series of
measurements of lameness and lesions in a sheep flock including both lambs and ewes.
The model population is made up of 200 ewes aged 0-5 years. Each year ewes have 0-3 lambs that inherit maternal values for susceptibility. All ewes aged 5 are culled,
along with 5% of other adult ewes, all male lambs and any female lambs that are not required for restocking. Lambs are born in March and culled at the end of August.
Rams will be introduced for tupping only but at present are not included. The model runs for a simulated time period of 20 years, incorporating 20 generations of
sheep.
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• Model includes the sheep life cycle as indicated in the diagram below. Key
events are in bold.

• Bacteria shed from sheep onto pasture.
• Bacteria transmitted from pasture to sheep.
• Bacteria die in the environment after time (average 7 day survival).
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The graph below shows levels of bacteria in the environment over time from the
model. Major peaks and troughs coincide with lambing and culling events.
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• Different sheep can have different levels of resistance to disease.
• Resistance may be measured in different ways:
 Susceptibility to initial infection.
 Recoverability – the time taken to recover from disease.
 Revertability – the time taken to lose immunity and revert to a susceptible
state.
• The graph below shows the number of disease episodes for five-year old sheep
with different susceptibilities.

• Modelled using an S-L-I-R-S (susceptible, latent, infectious, recovered) model:
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• Disease patterns from the model are shown in the graph below.

What’s next?
• Interrogation of the model to examine the interactions between genetics and epidemiology.
• Inclusion of interventions and selective breeding to see what effects these have on disease patterns.

