The Wistar-Kyoto model of depression shows impaired ultrasonic vocalisation
response in the female urine sniffing test when compared with Sprague Dawley.
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INTRODUCTION

RESULTS

 Rats have a well-developed social life, they produce ultrasonic
vocalisations (USVs) to communicate their emotional states [1].
 There are two basic types of ultrasonic vocalisations:
• The 22kHz USVs have negative value and are elicited by alarm or
distress situation.
• The 50kHz USVs have positive value and are emitted in reward
states including during social interactions [2].
 Current preclinical assays have limitations in measuring anhedonia, a
key feature of depression.
 The female urine sniffing test (FUST) is a quantitative non-operant
test designed to monitor hedonic behaviour in male rodents [3].
• Based on the interest in pheromonal odour from the opposite sex.
• Consists in measuring the time spent sniffing oestrus female urine
which have intrinsic rewarding properties.
 The Wistar-Kyoto (WKY) rat strain is hyperresponsive to stress and
reveal behaviours that reflect endogenous depressive phenotype [4,5].
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FUST protocol: Six month old WKY (n=10,350-300g) and SD (n=8,350400g) were singly housed 7 days before the test to increase social
motivation. Urine collected from animals of the same strain was kept frozen
at -80°C until use.
 One hour before the test the animals were habituated to a cotton tip
inserted into their home cage.
 They were then transferred to a dimly-lit (3lux) room where they perform
the three phases of the test:
1) They were exposed for 3 min to a cotton tip infused with 60μl
sterile water;
2) They were exposed for 3 min to a cotton tip infused with 60μl
oestrus female urine;
3) They were exposed for 3 min to a cotton tip infused with 60μl male
urine (used as control odour).
 Each phase was preceded by 5 min of habituation in the test room
and separated by an interval of 45 min.
 Sniffing was taped and measured in seconds while USVs were
recorded and analysed with the SONOTRACK system.
 Data were analysed with two-way ANOVA for repeated measures
followed by Fisher’s LSD test.
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 We found that SD emitted significantly more 50kHz USVs during
the exposure to female urine than when exposed to other stimuli.
 When comparing the two strains a significantly higher number of
50kHz USVs was emitted by SD during the exposure to female
urine.
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Aim: to develop a new assay to measure anhedonia by
simultaneously measuring sniffing and 50kHz USVs in the
endogenous “depressed” WKY rat compared to Sprague Dawley (SD)
as “healthy” control strain when exposed to either male or female
urine.

Figure 2. Spectrogram
of a 50kHz positive call.
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Figure 1.a Study design; 1.b Illustration of the female urine sniffing test

CONCLUSION
 Our results indicate that both WKY and SD rats found female urine more
attractive than water.
 WKY rats demonstrates a weaker positive response a rewarding stimulus
such as oestrus urine which might be analogous to the anhedonia
observed in depressed patients.
 In this experiment the male urine could represent an attractive social
stimulus for SD, due to the social isolation they experience before the
test, but not rewarding as the oestrus urine.
 We aim to further investigate the validity of our assay in measuring
depression-like behaviour by recording 50kHz-USVs after antidepressant
treatment.
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 Comparing the SD with the WKY we found a significant difference in
the amount of time spent sniffing male urine.
 The sniffing does not match with the amount of vocalisation, in fact rats
do not vocalise during male urine despite sniffing male urine for a
longer time period than female urine.
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