Exercise as a Stress-Intervention Method in a Mouse Model of Autism
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Background

Autism Spectrum Disorder (ASD) is an extremely prevalent
neurodevelopmental disorder that is characterized by challenges
‘with social skills, repetitive behavior, and communication deficits?®.

Methods: Experimental Setup Methods: Behavioral Assays
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with ASD, allowing us to use mice with the EN2 knock-out (KO)
gene as a neurodevelopmental animal model of autism3. With this
model, we are able to better understand the impact of stress.

Access to Running Wheel

The mouse is exposed to a larger and more aggressive strain (CD-1) for 5
minutes per day for 10 days. These exposures result in multiple
incidents of attack and defeat by the more aggressive mouse.

The mouse explores the chamber three times for 2.5 minutes per
trial. The mouse is alone (no target), paired with a CD1 (target), and
paired with a novel EN2 mouse, respectively.
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Previous work in our lab has suggested that EN2 KO mice

are more susceptible to stress than their wild-type (WT)
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reducing anxiety-like behaviors and depression-like behaviors,
while improving memory and learning in rodents. Thus, the aim of
this study is to determine whether exercise has preventative
and/or ameliorative effects in populations that are highly
susceptible to stress. To better understand the effects of exercise,
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We hypothesized that exercise can improve anxiety-like and

depressive-like symptoms in stressed EN2 KO mice. Access to Running Wheel

Discussion and Conclusions

Results

* The aim of this study was to look at the effects of exercise on EN2 KO mice.
 Comparison of running behaviors between KOs and WTs showed that WTs
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had access to its own wheel. A modified pedometer was used to
track the number of rotations every day.

Running Behavior

Trends showed Control WTs and Exercise WTs (Cohort 1) spent more
time in the social interaction zone than WTs that had undergone
stress (Cohorts 2&3). Mann-Whitney test showed no statistically

WTs that had undergone stress only (Cohort 2) spent more time in
the closed arm of the arena than WTs that were exposed to exercise
and stress (Cohort 3). (Mann-Whitney U=3,SWT n=5, ERS WT n =

Trends showed WTs that had undergone stress (Cohort 2) displayed
a greater latency to feed than WTs that were exposed to exercise
and stress (Cohort 3). Mann-Whitney test showed no statistically

(indicative of less anxiety-like behaviors), and had a shorter latency to feed
time in the NSF (indicative of less hesitancy to explore a novel environment).
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stress.
Use BDNF to measure neurogenesis in the hippocampus of exercised KO mice

KOs that had undergone stress (Cohort 2) displayed a greater latency
to feed than KOs that were exposed to exercise and stress (Cohort 3). 3.
(Mann-Whitney U =1, S KO n=4, E&S KO n =6,P =0.0190 two-tailed)

The same trends as exhibited by tiie WTs (above) were not seen in
the KOs. Mann-Whitney test showed no statistically significant
data. C KO n=8, E KO n=3, S KO n=4, E&S n=6.

closed arm of the arena than KOs that were exposed to exercise and
stress (Cohort 3). (Mann-Whitney U=0,S KO n=4, ERSKOn=6,P =
0.0357 two-tailed)

more than those in Cohort 1 (Exercise Only). Mann-Whitney test
showed no statistically significant data. E&S KO n=6, E KO n=3, E&S
WT n=6, E WT n=3.
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