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Marble Burying Test Analysis in Terms of Biological and Non-Biological Factors
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Abstract

Obsessive Compulsive Disorder is a mental disorder characterized by obsessions and/or compulsions. In order to understand underlying the
mechanism of obsessive compulsive disorder, scientists apply animal tests. Animal tests of obsessive compulsive disorder (OCD) include
genetic, pharmacological and behavior tests. Marble burying test is unconditioned OCD test. Our aim is to investigate marble burying test in

terms of biological and non-biological factors.
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INTRODUCTION

Psychiatric disorders can effect social life further these
disorders put a strain burden on. Obsessive Compulsive Dis-
order (OCD) is psychiatric disorder characterized by obses-
sions and/or compulsions. Obsessions have some features
such as persistent and recurrent thoughts, impulses. Compul-
sion is composed of repetitive behaviors [1]. Observation of
obsessions include fear of contamination, fear of harming
self or others, moral and symmetry. Compulsions have some
behaviors such as excessive washing or grooming, counting,
checking, telling or confessing, repeating, and hoarding [2].

OCD is a severe psychiatric disorder and according to
World Health Organization; OCD is one of the world’s ten
leading causes of illness-related disability [3]. OCD has a
lifespan prevalence of 0.8-2% [4]. Although OCD is a public
health problem, its neurobiology is not well understood.

In order to enlighten OCD mechanisms, scientists gener-
ally use animal behavior models. Although OCD is difficult
to model in animals, a lot of models have been developed
recent years. Marble burying test is commonly used as OCD
animal test.

MARBLE BURYING TEST

Neophobia is a fear of new or strange objects. Neopho-
bia is seen in rodents to noxious and harmless objects. Ro-
dents exhibit various type of specific behaviors such as dig-
ging, burrowing, burying, rearing, hoarding and grooming.

Rodents dig in to bedding material to find food or hoard
food. Other reason can array for saving offspring from pred-
ator, for nesting [5]. Noxious object trigger also digging and
burying. Moreover rodents bury carrion of other rodents in
some cage.

Grooming is a stereotype behavior showed increasingly
under the anxiety or stress in rodents. Further some animal
can pluck fur. For instance mice with disruptions of Hoxb8
exhibit excessive grooming compared to control. Trichotil-
lomania can develop in Hoxb8 mutant mice [6].

Rearing behavior is the indicator of locomotor activity

and scout around. If anxiety level decreases, rearing behav-
ior increases contrarily.

The cage is filled approximately 5 cm deep with bedding
materials such as sawdust, husk and corncob. Warm lightly
tamped down to make a flat, even surface. Marble is placed
intermittently in the cage.

Subjects are placed in each cage and the test timer is
started. Researcher can observe digging, grooming, rearing
and burying behavior. Marble burying parameters are dig-
ging latency, burying latency, number of marbles buried,
rearing latency and rearing number, grooming latency and
grooming time.

Marble Burying Test Analysis In Terms of
Biological Factors

Species

According to PUBMED Data, 156 articles were ana-
lyzed in terms of species. Our results suggest that all ex-
periments base on rodent familia. This feature of marble
burying test is not similar to other anxiety tests such as open
field test, elevated plus maze and light dark box test. Spe-
cies choosing results indicate that 87.82% mice, 11.53% rat,
0.64% mice and rat. It is actually seen that mice were most
frequently preferred in Marble Burying Test (MBT). Strain
of rats and mice vary significantly including Wistar Albino,
Brattleboro, Nile Grass, Sprague Dowley, Wistar Kyoto,
Lewis rat; Swiss Albino, CD1, C57Bl/6J, BALB/c, Swiss
Webster Albino, NMRI mice and other species.
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Figure 1. The most frequently used rodents are mice as seen in the
graph [7].

Table 1. The strains of the rats were presented in the table.

Strain of Rats Researchers
Wistar Albino Rat Pandey et al, 2009 [8].
Brattleboro Rat Fodor et al, 2016 [9].
Nile Grass Rat Ikeno et al, 2016 [10].
Sprague Dowley Rat Mannucci et al, 2012 [11].
Wistar Kyoto Rat Burke et al, 2016 [12].
Lewis Rat Lotan et al, 2014 [13].

Table 2. The strains of the mice were presented in the table.

Strain of Mice Researchers

Swiss Albino Mice Salunke et al, 2014 [14].
CDI1 Mice Hodgson et al, 2007 [15].
C57BI/6] Mice Popova et al, 2011 [16].
BALB/c Mice Farley et al, 2010 [17].
Swiss Webster albino Mice Chioca et al, 2013 [18].
NMRI Mice Andreasen et al, 2013 [19].
Gender

Gender choosing results point out that 66.66% male,
17.30% female and male, 8.33% female, %7.70% ambigu-
ous. In MBT male subjects were used more than female sub-
jects. The reason of preferring male subjects may cause from
hormonal waves of female subjects and thus these waves
trigger of basal anxiety level. This feature of marble bury-
ing test is similar to other anxiety tests such as open field
test, elevated plus maze and light dark box test. Interestingly
some researchers did not notify the gender of the subjects.

Proportion of Gender of the Rodents Used in
Marble Burying Test

|
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Figure 2. The most frequently preferred gender is male subject as
seen in the graph [7].

Age and Numbers of Subjects in Each Group

According to the type of the research, age of the sub-
jects vary significantly. Range of age is 1-32 weeks. Range
of numbers of subjects in each group is 6-20. After analyz-
ing the PUBMED Data, we noticed that researchers have not
used specific age of rodent.

Table 3. Range of ages of the subjects were presented in
the table.

Range of Age Researchers
1 week Beis et al, 2011 [20].
3 weeks Sawin et al, 2014 [21].
6 weeks Burke et al, 2016 [12].
8 weeks Chikabhisa et al, 2007 [22].
8-12 weeks Arora et al, 2013 [23].
12-24 weeks Elston et al, 2014 [24].
32 weeks De Filippis et al, 2014 [25].

Table 4. Range of numbers of subjects were presented in
the table.

Range of D{umbers of Researchers
Subjects
6-8 Salunke et al, 2014 [14].
8 Dagyté et al, 2011 [26].
8-12 Young et al, 2006 [27].
15 Weidner et al, 2014 [28].
20 Onksen et al, 2011 [29].

Marble Burying Test Analysis In Terms of
Non-Biological Factors

MBT Time Frequency

Test time frequency percentage found out the fact that
69.87% 30 minutes, 9.61% 20 minutes, 8.33% 15 minutes,
5.12% 10 minutes, the other time 7.05%. MBT are conduct-
ed usually 30 minutes. The other anxiety tests such as el-
evated plus maze, open field test, light dark box, hole board
test or locomotor activity tests (rota rod test and/or open field
test) can combine with MBT [30 31]. Our observations sign
that different anxiety or depression animal test combinations
result in fatigue, so different test time can be applied or re-
duced test time. For instance light dark box test can be per-
formed dark season in a day (20:00-24:00).

Marble Burying Test Time Frequency
Percentage

a

130 min = 20min = 15 min 10 min = The other time

Figure 3. The most frequently preferred test time is 30 min as seen
in the graph [7].
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Table 5. MBT time frequencies were presented in the table.

MBT Time Frequency Researchers

30 min Beis et al, 2011 [20].

20 min Fodor et al, 2016 [9].

15 min Bahi et al, 2013 [32].

10 min Gallo et al, 2014 [33].
Number of Marbles

Range of burying number is 4-25. According to MBT
time and dimensions and sizes of MBT apparatus, number
of marbles can be increased or decreased. The number of
marbles buried (to 2/3, 2 depth) with bedding can be count-
ed [10] [19]. Diameter of used marbles are usually 1.5 cm.

Table 6. Number of marbles used in MBT were presented
in the table.

Number of Marbles Researchers
4 Dagyte et al, 2010 [26].
9 Lotan et al, 2014 [13].
12 Beis et al, 2010 [20].
15 Fodor et al, 2016 [9].
20 Burke et al, 2016 [12].
24 Young et al, 2006 [27].
25 Pandey et al, 2009 [8].

Bedding Materials

Husk, sawdust and corncob are used as bedding materi-
als [31] [34] [35]. Subjects are accustomed to bedding ma-
terial. Sand or other material can change burying numbers.
Bedding materials must alter each experiment, as urination
and defecation can effect adversely subjects.

Other Non-Biological Parameters

Lighting is of significance importance for subjects, as
high level lighting trigger off stress. The MBT can be enlight-
ened by warm white light at 60-150 Ix. The test room must
be silent. All behavior must be recorded by camera. Adapta-
tion, handling and administration method of drug treatment
can effect test results. Range of test cleaning solutions are
10-70% ethanol. Apparatus must be cleaned by ethanol and
dried completely. MBT can performed in temperature (23-25
°C) and damp (50-70%) controlled room. Interestingly there
were no any seasonal parameters in literature.
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