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Evaluation of efficacy of anti-depressant drugs
In the social defeat stress model
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Objective

Social stress is thought to contribute to the development of depression
in humans. Animal models exhibiting behavioral changes induced by social
stress are therefore useful for evaluating antidepressant efficacy.

In this study, a social defeat stress model was established by introducing
C57BL/6J mice into the territory of ICR mice and subjecting them to
10 minutes of attacks from the ICR mice for 10 days.

The effects of the social defeat stress were measured using the forced
swimming test (FST) and the sucrose preference test (SPT) and social
interaction score (Sl score) in the social interaction test (SIT).

Furthermore, the therapeutic effects of antidepressants, imipramine
(20 mg/kg), fluoxetine (20 mg/kg), and ketamine (10 mg/kg) were evaluated.

Materials and Methods

@ Animal
Stressed mice:  C57BL/6J, Male, 6 weeks old
(at the start of model preparation)

Aggressor mice: Crl:CD1 (ICR), Male, 16 weeks old
(at the start of model preparation)

@ Model preparation

Social defeat stress mice were prepared by introducing C57BL/6J mice into the
territory of ICR mice and subjecting them to 10 minutes of attacks from the ICR
mice for 10 days.

@ Group allocation

Before stress exposure, mice were allocated into a normal group and a stress
model group using body weight as an index. After exposing to stress, a social
interaction test (SIT) was conducted, and mice with a social interaction (Sl)
score of less than 100 were divided into four groups.

@ Social interaction test (SIT)

Mice were placed in an open field without an aggressor for 150 seconds,
followed by an open field with an aggressor for 150 seconds. The cumulative
time spent in interaction zone was recorded, and the Sl score was calculated
using the following formula.

Sl score (%) =
[time spent in an interaction zone with an aggressor/
time spent in an interaction zone without an aggressor] X100

@ Drug administration

Imipramine (20 mg/kg), fluoxetine (20 mg/kg), and ketamine (10 mg/kg) were
administered intraperitoneally from day 12 to day 18. On each measurement
day, the drugs were administered one hour before the measurement.

@ Forced swimming test (FST)

Mice were placed in a cylindrical tank (depth of 19 cm, temperature of 24x1°C)
and forced to swim for 6 minutes. The first 2 minutes were used for habituation,
and the immobility period during the last 4 minutes was measured as
depressive-like behavior.

@ Sucrose preference test (SPT)

Mice were simultaneously presented with a 1% sucrose solution and tap water
for 2 days of training. The day after training, water and food deprivation, and
then two water bottles were reinserted into the cage. The amount consumed
was measured for 4 hours after the bottles were reinserted into the cage.
Sucrose preference was calculated using the following formula.

The percentage of sucrose preference (%) =
[sucrose solution consumption / total liquid consumption] X 100

@ Pathological examination

After exsanguination under 2% isoflurane inhalation anesthesia, the harvested
whole brains were immediately immersed in 4% paraformaldehyde phosphate
buffer solution (4% PFA) for fixation. Subsequently, the number of
c-Fos-positive cells in the medial prefrontal cortex was detected and quantified
using an anti-c-Fos antibody. This procedure was performed on four samples
from each group.

Grou Dosing article Number of Number of
P (mg/kg, i.p.) used animals | adopted animals
Normal 0 16 9
Vehicle control 0 9
Imipramine 9
mip ,I 20 64
Fluoxetine 9
Ketamine 10 9

@ Experiment schedule
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@ Measurement items

« Immobility time in the FST
» The percentage of sucrose preference in the SPT

» Sl score of the SIT (18d)
- Histopathological examination (c-Fos-positive area)
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Conclusion

@® By loading social defeat stress, depression-like symptoms were observed
in the FST, SPT, and SIT.

@® The imipramine group shortened immobility time in the FST compared
with that in the vehicle control group. Furthermore, the ketamine group
shortened immobility time in the FST and improved percentage of sucrose
preference in the SPT compared with that in the vehicle control group.

@® These findings suggest that the current social defeat stress paradigm
effectively induces depression-like behaviors in mice and is suitable
for assessing the efficacy of antidepressant treatments.






