
HAL Id: hal-04216508
https://hal.science/hal-04216508v2

Submitted on 12 Oct 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Behavioral assessment of visual acuity in a new
multifactorial model of schizophrenia

Caroline Lahogue, Olivia Karche, Théo Guezennec, Michel Boulouard,
Valentine Bouet, Solenn Percelay

To cite this version:
Caroline Lahogue, Olivia Karche, Théo Guezennec, Michel Boulouard, Valentine Bouet, et al.. Be-
havioral assessment of visual acuity in a new multifactorial model of schizophrenia. Motion Sickness
Workshop, Jun 2022, Caen, France. . �hal-04216508v2�

https://hal.science/hal-04216508v2
https://hal.archives-ouvertes.fr


Control SRKO MS 2-hit
0.0

0.1

0.2

0.3

0.4

0.5

0.6

V
is

u
a
l 
a
c
u

it
y
 a

t 
6
 w

e
e
k
-o

ld
 (

c
y
c
le

/d
e

g
)

Male Female

Control SRKO MS 2-hit
0.0

0.1

0.2

0.3

0.4

0.5

0.6

V
is

u
a
l 
a
c
u

it
y
 a

t 
6
 w

e
e
k
-o

ld
 (

c
y
c
le

/d
e

g
)

Male Female

Most behavioral tests used to assess cognitive functions
(touchscreen, object recognition…) in animal models,
require normal vision functioning. However, vision which
could be affected by genetic alteration or brain insult, is
rarely assessed, possibly leading to misinterpretation.

We are currently studying a new animal model of
schizophrenia constructed on the combination of two
factors (2-hit) : a genetic factor (deletion of serine
racemase altered glutamate transmission) and an
environmental factor (maternal separation for 24h at
post-natal day 9, early stress). Serine racemase
synthesizes the NMDA receptor co-agonist, D-serine and
is present not only in the brain but also in the retina
(Stevens et al., 2003). Its absence in SRKO mice could
disturb vision development. Moreover, the second
factor, maternal separation, would have long-term
effects on visual functions and the retina (Grigoruta et
al., 2020).

Based on virtual optomotor system of Prusky et al.
(2000), our aim was herein to do a longitudinal checking
of optomotor response development between 4 and 10
weeks of age in 2-hit mice.
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Methods

Longitudinal experiment to follow the evolution of visual acuity.

Introduction

Virtual optomotor system

Optomotor response: head movement in the direction of the movement of vertical
black and white bars, without body moving.

Visual acuity threshold: the highest frequency (cycle/deg) where the optomotor
movement is visible

Results

At 4 weeks of age, mice usually
have a minimal visual acuity
threshold of >0.1cycle/deg
(Prusky et al. 2000)
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Maximal visual acuity is normally reached during mouse's 6 weeks (Prusky et al. 2000)

Number of mice that validated the criterion. Control male and female mice predominantly
validated the criterion at 4 weeks, as do the SRKO male and female and MS female groups.
However, in the 2-hit male and female groups, only one mouse passed the criterion.

Comparaison of the visual acuity at 6 weeks. The maximal visual acuity for male control and MS mice
in both clockwise and counter-clockwise directions is around 0.35 cycle/deg corresponding at the
normal vision in adult mice. SRKO female and male mice are a maximal visual acuity of 0.3 cycle/deg.
In contrast control and MS female mice have a maximal visual acuity of 0.2 cycle/deg. The 2-hit male
and female mice, in both directions, seem to have a deleterious visual acuity (about 0.1 cycle/deg for
male mice in clockwise direction and 0.2 cycle/deg in counter-clockwise and lower than 0.1 cycle/deg
for female 2-hit mice in both directions).

Clockwise Counter-clockwise

Longitudinal tracking of visual
acuity in male mice.
In both control, SRKO and MS
male mice an increase of visual
acuity is observed until the
maximal acuity at 6 weeks.
After 7 weeks a decrease of
visual capacity is found. For
the 2-hit group, no
improvement of visual acuity is
found.

Longitudinal tracking of visual
acuity in female mice.
Control and MS mice present
no improvement of the visual
acuity. In SRKO group an
increase of visual acuity is
observed until the maximal
acuity at 6 weeks. For the 2-hit
group, no improvement of
visual acuity is found.
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Mean +/- SEM
ANOVA: difference between male and female
No difference between groups

Median +/- interquartile range

Median +/- interquartile range

The optomotor test was used to monitor the visual acuity of juvenile 2-hit mice. The results suggest that the combination of
genetic and environmental factors has an impact on visual acuity. It will therefore be important to adapt the behavioral tests
to be used to assess cognitive processes and avoid misinterpretation of measurements.


