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Behavioral Core Protocols and Training
Marble Burying
The marble burying test is a useful model of neophobia [1], anxiety [1-7] and obsessivecompulsive behavior [8-11]. It has also been proposed that the test may have predictive validity
for the screening of novel antidepressants [12-15], anxiolytics [15, 16] and antipsychotics [17-19].
This behavior belongs is probably a type of defensive burying typical of rodents [20]. It does not
seem that marbles are specifically aversive [6], although making them so by coating them or
pairing them with aversive substances does increase burying [21, 22]. This is consistent with the
fact that electrified probes are buried more than innocuous ones. Factors such as novelty or
hedonic value of the substances to be buried, however, do not seem to be primary modulators in
the amount of burying [23].
C57/B mice can be expected to bury roughly 75% of the marbles in a 30 min period, though this
may vary with the strain, age and sex [24].
The neuronal circuitry of this behavior has not been clearly elucidated. The hippocampus and
septum are likely to be important, since lesions in these areas reduce digging [24-26]
Procedure
Fill the cage approximately 5-10 cm deep with wood chip bedding, lightly tamped down to make a
flat, even surface. The bedding substrate can be reused if it is flattened and firmed down again
between mice; reuse of bedding does not seem to affect the burying/digging performance of
subsequently tested mice.
Place a regular pattern of glass marbles on the surface, evenly spaced, each about 4 cm apart.
Place one animal in each cage and leave for 30-60 min.
Count the number of marbles buried (to 2/3 their depth) with bedding.
Young adult mice (2–4 months old) will probably dig better than mice more than one year old.
Assess whether the laboratory is quiet enough; the mice should be undisturbed. In particular,
eliminate potential sources of ultrasound such as running water and computer monitors. Avoid
testing on cage-cleaning days, as the mice become very active re-exploring their new cages, and

subsequently become rather quiescent and less responsive to the stimulation of new bedding in
the test situation.
In strains of mice with low burying behavior (possibly FVB and 129), the marbles can be coated
with Tabasco sauce to increase burying.
Validation –
pharmacological
[2-5, 17, 27-30]
physiological
(altered heart rate and piloerection etc) [31]
stressors increase
[32]
Relationship to risk assessment ?
[33, 34]
Comparison to other tests
[1, 4, 17, 26, 35]
Other
[36-42]

Defensive burying
Defensive burying [20, 41] is refers to the typical rodent behavior of displacing bedding material
with vigorous treading-like movements of their forepaws and shoveling movements of their heads
directed towards a variety of noxious stimuli that pose a near and immediate threat, such as a
wall-mounted electrified shock-prod [43]. This can occur spontaneously [23], but is increased
when or when the target stimulus is paired with aversive stimuli in a conditioning paradigm [22,
44, 45]. This is considered to be an anxiety-like behavior [46] but may also in some
circumstances reflect fear [47-49] or pain [50, 51] depending on the methods to induce burying.
Validation –
Pharmacological
[44, 46, 52-58]
physiological
[58-60]
stressors increase
[32, 58, 61-63]

Relationship to risk assessment ?
[49]
Comparison to other tests
[26, 51, 55, 56, 59, 64-69]
Brain regional involvement
[68-77]
Strain differences
[49, 78]
Procedural issues
[41, 76, 79, 80]
Other
[50, 67, 81-86]
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