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Abstract

Anticoagulant rodenticide resistance in Norway rats was first reported in the 1950s in Scotland (Boyle et
al., 1960) and has been recorded in a number of other foci in England and Wales from the 1960s to
present. Up until the mid-1990s resistance was monitored in trapped live rats using lethal feeding period
(LFP) and blood clotting response (BCR) tests (Myllymaki, 1995). However, in 2004 the identification
and sequencing of the vitamin K epoxide reductase (VKORCI1) gene that confers resistance in Norway
rats and House mice (Rost et al., 2004) made it possible to identify resistant animals in the laboratory
using the new molecular DNA sequencing technology. As DNA can be extracted from tissue taken from
the tip of the tail of recently killed animals, there is no longer a requirement for trapping and testing live
animals. Pilot testing of small numbers of UK rats by Pelz and colleagues in 2005 and 2009 (Pelz et al.,
2005; Rost et al., 2009) revealed 5 mutations associated with resistance from samples of frozen tissue
archived from wild rats caught in the 1990s and a further 2 mutations from lab strains generated from
wild founder animals caught in the 1960s and 1990s. Substantially higher numbers of animals have been
genotyped in Belgium, Denmark, France and Germany (Grandemange et al., 2009; Rost et al., 2009). In
contrast to France and Germany where spatial mapping of hundreds of resistant animals has occurred
using this new technique, in the UK we have a very limited current knowledge of the distribution and
prevalence of the different genotypes that cause resistance. Only two areas (Cambridge and Kent) have
had more than 2 animals analyzed (Prescott et al., 2011; Rost et al., 2009). This report describes the
VKORCI genotyping of over 150 wild rats in the UK from 2007 to date, from areas close to known
resistance foci as well as new locales where resistance has not been reported before. The results reveal a
more detailed spatial mapping of resistance mutations in the UK that will contribute to the future
management of rat populations in the UK.
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