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Projected U.S. population
with AF, millions
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Personal
(age ,genetics)
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Figure 1: Comparison of the risk of atrial fibrillation in 10years by sex calculated from associated risk factors
with the risk equation
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Personal
(age ,genetics)
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But the benefits of exercise are U-shape
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Fig. 2 — The U-shaped curve; moderate exercise is better than no exercise, but extreme exercise may be harmful. CAD =

coronary heart disease, BP = blood pressure, AF = atrial fibrillation, SND = sinus node disease, RV = right ventricular.
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Objective:

Develop mouse models of
exercise and test for
connection with AF



Exercise Mouse Models

Sedentary versus exercised



onsequences of exercise (6 weeks) in mice
Atria
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Microarray gene profiling revealed enrichment of NFkB
and p38 pathways

Gene set enrichment analysis (GSEA)
Gene ontology and Biocarta pathways
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Hypothesis:

Changes in TNFo signaling are critical
in atrial remodeling with exercise
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TNFa Inhibition Rescues Pathological Atrial Remodeling
Sedentary Swim +Etn TNFa-/- SB203580
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Bioinformatics Analysis of Data Generated
Using Deep RNA Sequencing
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Far more gene sets/pathways are TNFa-sensitive in atria compared to ventricles
TNFa-sensitive gene changes in atria involve primarily mechanotransduction pathways



Conclusions

AF has been shown to be an
inflammatory condition

Obesity/Metabolic Syndrome (lack of
exercise) is tightly associated with AF and
linked to inflammation in humans

Intense endurance sport/exercise also
linked to both AF and inflammation in
humans

Intense exercise in mice also leads to AF
in association with inflammation/fibrosis

Adverse effects of exercise in mice in
atrial-specific and TNFa-mediated

TNFa has been shown to be a
mechanosensor in several cell types and
we find the effects of exercise are linked
to mechanotransduction pathways

This suggests that exercise-induced AF
might serve a similar mechanism to AF
associated with risk factors the AF
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