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Trunk blood was collected at time of euthanasia and plasma was isolated. 
Corticosterone levels were determined by ELISA

No Effect of Sex or Exercise on plasma 
corticosterone levels

Conclusions
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• Data was similar at both sites enhancing reproducibility 
of data.

• Sex differences are present in adolescent activity 
whereby females fun further and for longer distances 
than males. 

• Age, not exercise during adolescence significantly 
impact guts microbiota diversity and PGC1α in the 
cortex and hippocampus.

• Sex and age impacted BDNF levels in the brain. Females, 
not males expressed more BDNF if the hippocampus at 
the acute 10day time point, compared to females at the 
chronic 20 day time point.

• Adolescence is a unique time period with results 
differing from adults.

Males showed age-dependent changes in 
microbiota Phylum, not seen in females.
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Sex and Time Differences in BDNF and PGC1α

Females ran further and longer than males

Males and females were given 10 days 
in running wheel beginning at P35. 

Daily distance, intensity, and duration 
run were measured. A linear regression 

analyzed change over time, and 
difference between sex. A repeated 

measures ANOVA was also performed.

Fecal samples were collected at end of each 
time point. The phylum level is presented. 

Specifically, changes are observed between 
males at the acute (10d) and chronic (20d) time.

Protein Expression in Brain. A Western blot was used to determine levels of (A, D) BDNF and (B, E) PGC1α in the parietal 
cortex (top) and hippocampus (bottom). Density of specific bands were normalized to total protein by Sypro Ruby 
staining. Acute (10 day) and chronic (20 day) changes in protein expression were compared between rathletes 
(“Run”) and sedentary (“Sed”) rats between these time points. Sex differences were also analyzed. Correlations and 
linear regression were analyzed between body weight and density of PGC1α in the (C) cortex, and (F) hippocampus. 
Significant regressions were found for rathletes in the cortex (p=0.02) and hippocampus (p=0.04). Significance was 
only found in the cortex for sedentary (p=0.02), but not hippocampus (p=0.08). *p<0.05, **p<0.01, ***p<0.001

Males
Y = 27.07*X + 174.3

Females
Y = 62.00*X + 224.2
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Males
Y = 0.07717*X + 5.135

Females
Y = 0.3783*X + 6.068

Male
run 20 day

Total=1022

Rathlete Model

Experimental Model
• Male and female Sprague Dawley (age 35d) voluntary 

run (rathlete) or sedentary 10 days. Some rested in 
homecages an additional 10 days.

• Analyzed acute (10 day) and chronic (20 day) changes 
due to exercise

• Carried out at 2 sites:

• Tissue Analysis:
• Parietal cortex and hippocampus analyzed for BDNF 

and PGC1α expression.
• Fecal samples analyzed for microbiota changes.
• Plasma corticosterone measured for stress.

• BDNF
• PGC1α

Microbiota
diversity

corticosterone

Purpose
Adolescence includes physical, cognitive, and social
development. Exercise and sex can influence each of
these processes. Pre‐clinical studies do not represent
these groups. Differences between active and sedentary
groups may influence response to stressors. Thus, the
neurophysiological changes are important to characterize.


