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[Abstract] The light/dark transition test (LDT) is one of the most widely used tests to measure anxiety-
like behavior in mice. The test is based on the natural aversion of mice to brightly illuminated areas and
on their spontaneous exploratory behavior in response to mild stressors, such as novel environment
and light. This test is also sensitive to anxiolytic drugs treatment. The test apparatus consists of a box
divided into a small (one third) dark chamber and a large (two thirds) brightly illuminated chamber. Mice
are placed into the lit compartment and allowed to move freely between the two chambers. The first
latency to enter the dark compartment and the total time spent in lit compartment are indices for bright-
space anxiety in mice. Transitions are index of activity-exploration, because of habituation over time.
LDT is quick and easy to use, without requiring prior training of animals. Here, we present our protocol
that has been able to detect both anxiolytic-like (reduced anxiety) and anxiogenic-like (increased anxiety)
behavior in mice.

Materials and Reagents

Paper towels

2. 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.

3. 70% ethanol

Equipment

1. The apparatus for the light/dark transition test consists of a box (42 x 21 x 25 cm) divided into a
small (one third) dark compartment and a large (two thirds) illuminated compartment (Crawley
and Goodwin, 1980). A restricted opening 3 cm high by 4 cm wide connects the two chambers
(Figure 1).

Indirect white light source

Digital lux meter

Video camera (placed directly above the apparatus)

a > 0N

Digital chronometers for manual analysis or computer for automated analysis
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Figure 1. Light-dark transition test apparatus

Software

1.

TSE-Systems, model: VideoMot2 (computer software for automated analysis)

Procedure

© © N o -

The apparatus is placed in an isolated room away from any external interferences and noises
with a low-intensity white light source.

The experimenter must restrict from making any excessive noise during the test and from
wearing odorant products with strong smell, since it could act as an anxiogenic stimulus for the
mice.

The illumination in the lit chamber must be 200-400 lux or more, while the other chamber is dark
(5 lux or less).

The mice are transferred in their home cages to the behavioral testing room for at least 30 min
before the experiment.

Clean both compartments of the apparatus with 70% ethanol.

Turn on the camera and place the first mouse in the middle of the brightly illuminated chamber.
The experimenter stays as far away as possible from the box and out of sight of the test animal.
The mouse is allowed to move freely between the two chambers for 5 min (Costall et al., 1989).
After each trial, all the urine and fecal boli are removed and both chambers are cleaned with
70% ethanol.

. The recorded videos can be analyzed by automated computer software or manually with the aid

of chronometer. The following parameters are scored (Figure 2):
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a. The latency time to enter the dark compartment (Costall et al., 1989).
b. The time spent in the lit/dark compartment.
c. The distance travelled in the lit chamber.
d. The number of transitions.

Representative data
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Figure 2. Sample data from light-dark transition test showing anxiolytic-like behavior of
TG mice. A. Time spent in the lit compartment; B. Traveled distance in the lit compartment; C.

latency time to enter the dark compartment; D. Number of transitions.

The LDT was originally developed by Crawley and colleagues (Crawley and Goodwin, 1980).
There are two differences between the original version and our test. First, the duration of the
test is 10 min in the original version, whereas we used only 5 min testing time (Costall et al.,
1989). Second, in the original version, the walls of the lit compartment are transparent, while we
use opague white plastic for the walls. Thus our test protocol is more specific for detecting bright-
space anxiety, compared to the original version, where also open-space anxiety is scored.
Typically, male mice are used for behavioral experiments, as variations of estrous cycle might
influence the performance of females in such tests (Simpson et al., 2012).

Baseline activity may vary according to mouse strain and age.

In order to ensure uniform luminosity, indirect light is used to avoid the production of shadows,
which can be a place of preference for the mouse.

The both compartments must always be cleaned after the testing of each animal and fully dried
after cleaning, because the strong smell of the cleaning agent might alter the mouse behavior.
An entry in to the lit or dark compartment is only considered when the animal places 2 frontal
paws inside it. If the animal return with these two paws into the compartment no entry is
registered.
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