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[Abstract] The sucrose preference test (SPT) is a reward-based test, used as in indicator of anhedonia.
Anhedonia, or the decreased ability to experience pleasure, represents one of the core symptoms of
depression. Rodents are born with an interest in sweet foods or solutions. Reduced preference for sweet
solution in SPT represents anhedonia, while this reduction can be reversed by treatment with
antidepressants. SPT is carried out in the animal’s home cage. For the SPT, mice are presented with 2
dual bearing sipper tubes. One tube contains plain drinking water, and the second contains a sucrose
solution. Water and sucrose solution intake is measured daily, and the positions of two bottles is
switched daily to reduce any confound produced by a side bias. Sucrose preference is calculated as a
percentage of the volume of sucrose intake over the total volume of fluid intake and averaged over the
testing period. Here, we present our protocol that has been able to detect anhedonia in mice subjected

to a chronic depression model.

Materials and Reagents

Bearing sipper bottles
Drinking bottles

3. Laboratory-bred mice
Note: Mice housed in groups 3-5 per cage, kept in a room with controlled temperature (~23 °C)
and humidity under 12 h light/dark cycle (lights on at 7:00 AM) with ad libitum access to food
and water.
Sucrose (EMD Millipore, catalog number: 573113)

Plain tap water

Equipment

1. Mouse cage without lid, which allows positioning of two bearing sipper water bottles (Figure 1)

2. Digital balance
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Figure 1. Mouse cage with two bearing sipper bottles

Procedure

1. Prior to beginning testing, mice are habituated to the presence of two drinking bottles for at least
3 days in their home cage.

2. In order to detect possible side preference in the drinking behaviour, the water intake is
measured daily in both bottles.

3. After the acclimatization the mice are separated single per cage and presented to two drinking
bottles: one containing 1% sucrose and the other water for 3 days in their home cage.
Water and sucrose solution intake is measured daily by weighing the bottles.
The positions of two bottles is switched daily to reduce any confound produced by a side bias.
Sucrose preference is calculated as a percentage of the volume of sucrose intake over the total
volume of fluid intake and averaged over the 3 days of testing.

Sucrose preference = V(sucrose solution)/[V(sucrose solution)+V(water)] x 100%

Representative data
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Figure 2. Sample data from sucrose preference test performed on control (Cntr),
chronically despaired mice (CDM) and CDM treated for 4 weeks with classical
antidepressant (CDM+AD)
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Notes

1. The SPTis an assay for anhedonia in mice subjected to a chronic depression model (Figure 2).

However numerous studies show a remarkable inter-individual variability in animals’ responses

to stress (Strekalova et al., 2011).

Baseline sucrose preference may vary according to mouse strain and age (Pothion et al., 2004).

Several factors of drinking behavior might essentially interfere with the outcome of the standard

free-choice, two-bottle sucrose test paradigm:

a.

Individual mice from the same group might have a preference for drinking at one or the other
corner of the cage. Housing the mice with water on both sides of the cage prior of the
experiment should abolish the side preference in drinking behavior in some but not all
animals. Switching the position of the bottles containing water or sucrose solution during
the test will minimize this artifact (Pothion et al., 2004; Schmidt et al., 2008).

The individual mice have different values of total liquid intake. The analysis of the drinking
behavior should take into account the relative parameter of preference in choice paradigm,
rather than of absolute intake values (Pothion et al., 2004; Strekalova and Steinbusch,
2010).

The major weakness of the sucrose preference test is that mice may initially be neophobic
to sucrose solution, a factor which may decrease consumption, and thus make it difficult to
distinguish anhedonia from fear of an unfamiliar substance. Neophobia might be abolished
by repeated exposure or habituation to sucrose solution (Strekalova and Steinbusch, 2010).
Pre-exposure of mice to sucrose can increase sucrose intake and preference up to ceiling
values, which decreases test’s sensitivity (Strekalova and Steinbusch, 2010). This effect
can be counter balanced by application of sucrose solutions of descending concentrations
(Strekalova et al., 2006).

Exposing the sucrose solution to room temperature for longer than 3 days may lead to growth

of bacteria and fungus, which will interfere with the final outcome of the test.

Housing the mice prior to the sucrose preference test in a home cage with a water bottle placed

in the middle of the cage could significantly decrease the side preference in the drinking behavior.

The mice showing side preference should be excluded from the final evaluation of the results.
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