Zebrafish and
learning paradigms

How EthoVision XT can benefit your research



ZEBRAFISH AND
LEARNING PARADIGMS

Zebrafish have become an important animal model for studying neuro-
degenerative diseases. In validation of these models, both pathologically
and behaviorally, many standardized paradigms have been translated from
rodent models to zebrafish. For learning and memory paradigms, this
includes tests such as the T-maze and plus maze.

Noldus offers the cross maze, a multifunctional maze that can be
used for T-maze testing, plus maze testing, place conditioning, con-
textual learning, social learning, and more. It is designed for video
tracking experiments with EthoVision XT.
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CROSS MAZE

TECHNICAL
SPECIFICATIONS
Size

70 X 50 X10 CM

The aquatic cross maze is a multifunctional maze for zebrafish learning and
memory testing, but it also allows for other tests such as social preference
testing. This is possible because you can adjust the maze any way you want
with the use of several inserts.

Perhaps the most straightforward usage of the cross maze is the T-maze,

with one long arm and two short ones. Positive and aversive stimuli or envi-
ronments can be used to teach the zebrafish to swim towards a specific arm,
for example, going against natural preference, or to test reversal learning. The
arms can be fitted with colored sleeves for color discrimination learning.

Another way to use this maze is to create a plus maze, which is often used for
slightly more complex associative learning tasks or anxiety research.

It is even adaptable for social behavior studies, using inserts to physically, but
not visually separate familiar and unfamiliar other fish to test social memory

or preferences.
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RESEARCH EXAMPLES

Like rodents, zebrafish are quite good at learning tasks like the T-maze,
especially when using either food as a motivator or using aversive stimuli.
[2,3,8,9,11]. Also, zebrafish see color, making color discrimination tasks another
option for testing.

EthoVision XT offers a Trial & Hardware control module, which
allows you to use the software to automatically send out a signal to
a shocker or food-dispenser as soon as the animal enters a specific

area.

APPLICATIONS

The T-maze and similar setups are used to test behavioral plasticity of certain
strains, as well as the effects of genetic manipulation, pharmacological
treatment, or (environmental) toxins. For example, the work of Colwill et al.
[2] describes the behavioral plasticity of zebrafish using learning, reversal
learning, and extinction of learned behavior.

Ninkovic et al. [8] studied the effect of AChE inhibitors as a promising therapy
for addiction, and used the T-maze to test for side-effects influencing learn-
ing and memory (they found no negative influence). Peitsaro et al.[9] tested
the effect of a histamine inhibitor (aFMH) and found an impairment of long-
term (but not short-term) memory. Saili et al. [11] investigated the long-term
effects of an environmental pollutant called bisphenol A (BPA) and also found
impairment of long-term memory using T-maze testing.

More sophisticated setups might include the testing of episodic memory. By
combining context (color), placement, and (familiar and novel) objects, you
can investigate whether zebrafish can detect a difference when a familiar
object is placed in a familiar context (environmental color) but in a different
place.This is what Hamilton et al. [5] did.

COLOR AND PATTERN DISCRIMINATION

Avdesh et al. [1] gave the two shorter arms of their T-maze different colors
and tested color preference. This seems to differ between strains — while their
strain preferred red and green, Colwill et al. [2] found a preference for blue
and purple.
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P RIRTE

Kim et al. [6] found that using colors on the short arms of a T-maze actually
aid in memory testing. After establishing a natural preference for the color
red, they found that this was not enough for memory formation; fish did not
automatically swim to the previously red colored arm during memory testing.
However, a food reward did have this effect on learning, and interestingly,
pairing the color red and a food reward did increase this learning effect.
Rimstad et al. [10] show that zebrafish do not only show color discrimination,

but also pattern discrimination when presented with horizontal stripes, ver-
tical stripes, and squares of different sizes.

SOCIAL BEHAVIOR TESTING

A social context also has an effect on learning, McAroe et al. [7] found. As

a shoal (5 fish, in this case), fish learn to find a food reward in a modified
T-maze (with three arms of the same length) much more quickly. Interest-
ingly, this is not transferred to the individual, as they did not show improved
learning in individual testing. Also, shoals adapted a consistent place navi-
gation strategy, whereas individuals did not show a specific strategy to get
to the food.

No matter what the aim of your T-maze study is, EthoVision XT
accurately tracks your zebrafish as it swims through the maze and
gets you objective data.
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During the trials, different behavioral endpoints were measured automa-
tically by EthoVision XT, such as:

= Latency to reach the goal arm

= Which arm (and which color) was entered

= Which arm received first preference

= Entries into different zones

= Duration of swimming in the different zones
= Swim speed

= Distance swum

- Freezing behavior

- Mobility
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