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Introduction
Neurological diseases, including Parkinson’s disease (PD) and brain damage caused by stroke, cause
severe motor impairments. Deﬁcits in hand use are one of the most debilitating motor symptoms. An unique
feature of PD is the asymmetry of its motor signs giving the possibilities of using special set of behavioral
tests. The skilled reaching test and cylinder test measuring the spontaneous forelimb asymmetry are commonly used to study asymmetric paw behavior. The aim of the present study is to compare these
two methods, identify their weaknesses and strengths as well as closer define to which parameters descriptions they should be especially used.

Results
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Materials and methods
To obtain asymmetric PD-like symptoms we used unilateral injection of 6-OHDA
(6ug/3ul) into the medial forebrain bundle destroying dopaminergic nigrostriatal
system. Control animals were sham-operated. The 6-OHDA or sham injection was
applied to the hemisphere contralateral to each rats’ preferred paw.
Rats were pre-trained to learn skilled reaching test and tested to identify the dominant paw.
General locomotor activity and rearing have been checked in automated cages with infrared detection.
To receive information about lesion effectiveness the spontaneous and apomorphine-induced rotation tests
have been applied. During the night prior to the beginning of the following behavioral tests, rats were food
deprived. Animals were tested in several time points up to 56 days post surgery.

Because destruction of the nigrostriatal was unilateral the contralateral side compensates locomotor deficits. 6 days after operation there were very small deficits in the general locomotor activity observed. Similarly, the total rearing and rearing supported on the wall were slightly decreased. Therefore, the general
ability of animals to move and stand up for rearing did not influence the other behavioral tests.

In the skilled reaching test, lesioned animals showed more focused behavior, their impaired paw movements were less frequent but slower, hence more effectively grasping the pellets. It took them longer time
to grasp 10 pellets, they reached less but their effectiveness was higher (grasp/reach ratio). Control animals used their paw more often, fast and chaotic, therefore their effectiveness was lower, however still they
reached more pellets.

Conclusions
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Cylinder test

Vs

Rapid and easy in its execution.
It doesn’t require training of the animals and
investigator’s experience.

Behavioral asymmetry was detected in spontaneous and apomorphine–induced rotation tests. Spontaneous contralateral rotations totally diminished while drug-induced contralateral rotations dominated after
lesion, proving the efficacy and selectivity of dopaminergic system destruction.

The cylinder test assesses the independent use of each forelimb in the context of
a naturally occurring behavior, driven by exploratory activity. Rats were put individually
in a plexiglass cylinder ( Ø 30 cm) and video recorded for 5 minutes. The number
of supporting wall contacts the rat executed with the right, left or both paws was counted. Each touch of the wall was counted only after touching the floor with the front paws.

Skilled reaching test was performed in plexiglas cage
(30cm x 40cm x 29cm) with a 1 cm wide slit in the front
wall and a 2 cm wide shelf mounted outside, 3 cm
above floor. Food pellets (chocolate rice pellets) were
placed in one of three marks on the shelf (left, central
or right). The test lasted 10 minutes.
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Total paw use in cylinder test was slightly decreased as compared to control animals, while the use of
contralateral paw was totally eliminated. This effect was stable and lasted up to 42 days after operation.

+

Multiple parameters can be analysed at the
same time (skill, effectiveness, speed, precision) along with detailed analysis of hand gestures.
Time-consuming and requires patient, skilled
experimentator.

The results correlate strongly with exploratory
and general animal activity, therefore cannot
be performed repeatedly in too short timeperiods because animals get used to environment. 2 week intervals are optimal.
General physical activity and ability to stand
up and rear cannot be interfered in animal
model.
It
works
within
a
specific
range
of animal disability.

Skilled reaching

Repeated adaptation and teaching sessions
prior to testing are necessary and slow learning of grasping skills discriminates some
animals.

-

Teaching sequence (which paw is tested as
first) affects the results, especially in animals
with lower hand preference.

The animal character and social hierarchy
affects the general activity and number of wall
touches. Shy animals do not explore.

If test is performed manually the speed of
pellets positioning by experimentator can influence the results.

In the naïve animals the preferred hand
use is partially dependent on the direction in
which animal is walking in the cylinder.

Too
high
motivation
induced
by
fasting, results in chaotic and very fast pellet
retrieval.

