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Abstract
The aim of this study was to reduce and

refine the number of animals subjected to
behavioral analysis by ToxTrac software
during the European project Interreg-
ALCOTRA “Finnover”. 

Introduction
Open-source software development

gives the possibility to refine the experi-
mental design involving animal models.1
Video tracking is particularly suitable for
mice behavioral analysis. Accordingly, in
this study ToxTrac tracking software, an
open-source software by Rodriquez,2 was
used. ToxTrac allows the acquisition of
more data, eliminates the subjective influ-
ence and reproducibility problems, and at
last, is less time consuming.3 Interestingly,
the system provides locomotor information
such as average speed, mobility rate, explo-
ration rate and total distance. In several
mice behavioral assays this information
could be linked to a specific movement
(grooming, rearing etc.) or behavior traits
(sociality, aggression, exploration etc.).2
Our results show the application of the
video tracking analysis during the European
project Interreg-ALCOTRA “Finnover” to
study the effects of two different Tilia
Tomentosa extracts on mice.

Materials and Methods
Animals: young (3-6 months) and old

(20-24 months) male mice C57/BL.
Dietary supplementation: TTBEs (Tilia

tomentosa bud extracts) and UTTBEs
(Ultrasound Tilia tomentosa bud extracts)
were dissolved in drinking water (500 µL in
500 mL) and administered for 21 days.4

Behavioral analysis: Hole board: Each
animal was placed singly in the center of the
board and its behavior recorded with a
video camera for 5 min. Light/dark and
Elevated Plus Maze: Each mouse was
placed in the center of the arena, and then
the operator started to record 5 min of spon-
taneous exploration. Marble test: The test
was performed using a squared arena con-
taining a 5 cm high sawdust layer. Twenty
glass marbles beads were placed before the
test phase and a 10-minute video recording
was performed.

Animals were recorded on day 0 (t0)
and on day 21 (t21). Both t0 and t21 video
were analyzed by ToxTrac and directly by
three different researchers. Subsequently,
the data obtained were analyzed trough uni-
variate and multivariate statistical analysis.

ToxTrac: https://toxtrac.sourceforge.io

Results
The data allow us to discriminate in a

precise manner the difference between
young and old mice from a behavioral and
motor point of view. The robust statistical
data demonstrate a significant anxiolytic
effect in young mice rather than in old mice,
which is less evident. The use of video
tracking software increased the number of
variables investigated allowing to reduce
the experiments needed.

Discussion and Conclusions
From a 3R perspective, the coupling of

video tracking with statistical analysis

allowed optimizing the experimental design
and reduce the number of animals.
Interestingly, from a pharmacological point
of view, the software analysis revealed ther-
apeutic properties of TTBEs and UTTBEs
that could be utilized against animal mood
disorders.
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Figure 1. Representative image of ToxTrac analysis
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