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Abstract

The welfare of laboratory rats and mice is sought to be optimised through adjustment of a variety of environmental factors, including
light intensity and photoperiodicity. However, the fact that rodents are able to perceive ultraviolet (UV) light tends to be ignored. The
importance of being able — as a rodent — to utilise this part of the visual spectrum has not been studied in great detail, but sugges-
tions, based on the evolutionary success of this trait, indicate that the deprivation of ultraviolet light in mice and rats could perhaps
impact negatively on the welfare of these animals. Further research into the importance of having a UV light source available to rats
and mice should be encouraged.
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Introduction
Photoperiodicity and low intensity of lightning — both
factors easily perceived by the human eye — are widely
recognised as being important for welfare in laboratory
mice and rats. For example, in the European legislation,
these factors are explicitly mentioned in Annex III of the
Directive 2010/63/EU of the European Parliament and of
the Council of 22 September 2010 on the Protection of
Animals used for Scientific Purposes, stating that “Regular
photoperiods and intensity of light adapted to the species
shall be provided” (Annex III, section A, 2.2c). However, it
appears that the fact that mice and rats have a different
range of visual perception to humans has been ignored.
Mice and rats have ultraviolet vision, as their retinas contain
two classes of cone photopigments with peak absorption at
approximately 359 (ultraviolet portion of the spectrum) and
511 nm (Jacobs et al 1991; Jacobs & Williams 2007). Also,
the retinal photopigment (Jacobs & Williams 2007),
melanopsin, may contribute to the perception of UV light in
rodents (Solomon & Lennie 2007; van Oosterhout et al
2012). Humans, on the other hand, have three types of cone
photoreceptors with peak sensitivities in the visible (to us)
part of the spectrum, namely to short wavelengths (S;
430 nm), medium (M; 530 nm) and long (L; 560 nm) wave-
lengths (Tovee 1995; Solomon & Lennie 2007). In addition
to this main sensitivity peak, each photopigment shows a
secondary region of heightened sensitivity, which means that
most mammals, including humans, have the photopigments

needed for detecting ultraviolet light. However, we have
developed a filter in the lens, blocking the UV light (Jacobs
1992). This is a wise precaution as UV light is potentially
damaging to the eye (Jacobs 1992). Since mice and rats are
nocturnal, they may not have had the need to develop such a
protective mechanism, as they tend not to venture out into
the sunlight much. One reason for a rodent having UV vision
is that their urine markings are in fact fluorescent in UV light
(Desjardins et al 1973; Hurst et al 1993; Gosling et al 1996;
Nevison et al 2000), meaning that mice and rats are able to
see and evaluate urine markings of other rodents and hence
their conspecifics, with the intensity of the fluorescence indi-
cating the freshness of the markings. This ability may be
important in rodent communication and could hence
influence aggression and social behaviour in these animals.
Moreover, it has been shown in degus (the brush-tailed rat
[Octodon degus, O. bridgesi, and O. lunatus]) that UV
vision could be important for fur pattern recognition (Chavez
et al 2003). It has also been suggested that UV vision is used
when foraging; however, this has not been confirmed in mice
(Honkavaara et al 2008).

Discussion
Since many diurnal predators and prey birds also detect UV and
are hence able to see urine trails and markings from rodents, it
could be argued that there must have been some evolutionary
benefit to upholding both the fluorescence of urine and the
ability to see it. In other words, rodents have preserved a char-
acteristic of urine which has the potential to increase the risk of
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