


Does physical conditioning mitigate insulin resistance and inflammation in obese horses: Effect of
exercise training on adiposity, glucose and insulin dynamics, and plasma hormone and lipid

concentrations in obese, insulin resistant horses

Increasing physical activity is a common recommendation to reduce degree of obesity (adiposity)
and improve insulin sensitivity in obese horses. This study evaluated the influence of exercise training
without dietary restriction on adiposity and blood insulin and glucose concentrations in obese horses.
Twelve overweight or obese (body condition score of 7 or more on a scale 1 to 9) Arabian geldings, fed
hay at 2.4 % bodyweight, were divided in two groups. Four horses remained sedentary (CON)
throughout the study. Eight horses (EX) were exercised 4 times per week at low intensity (30 min trot)
for 4 weeks. This was followed by an additional 4 weeks in which horses in EX were exercised at a
higher intensity (10 min trot, 20 min canter, 3° incline) and a final two week period of detraining. Prior
to and after each training period, the insulin sensitivity of all horses was determined using a frequently
sampled intravenous glucose tolerance tests and adiposity was assessed by body condition scores, body
measurements, subcutaneous fat thickness (ultrasonic assessment), and determination of total body
water (deuterium oxide dilution). Plasma insulin, glucose, triglycerides, nonesterified fatty acids, and
leptin were analyzed in blood samples collected before each test. Four weeks of low intensity exercise
training resulted in a 2% (10 + 4 kg) reduction in body weight and 21% (20 £ 7 kg) reduction in fat
mass. A further 4 wk of higher intensity exercise training reduced body weight a total of 4% (20 + 8 kg)
and fat mass a total of 35% (32 + 9 kg) compared to pre-exercise values (P < 0.05). However there were
no changes (P > 0.05) in subcutaneous fat thickness over the rump, shoulder, back, or ribs with exercise
training. Additionally, metabolic changes resulting from exercise training were not observed, as plasma
hormone and lipid concentrations and insulin sensitivity changed similarly (P > 0.05) over time in CON
and EX groups. Thus, moderate intensity exercise training in obese, insulin resistant Arabian geldings
reduced adiposity without affecting glucose and insulin dynamics or plasma hormone and lipid
concentrations. Current recommendations to reduce obesity and insulin resistance include decreasing
caloric intake and increasing physical activity. While the present study indicates that adiposity may be
modestly reduced with as little as 4 weekly sessions of 30 minutes trotting, insulin sensitivity was not
improved after 8 weeks of moderate intensity exercise training without dietary restriction. These results
highlight the importance of providing evidence-based recommendations, as insulin resistance may not
be reduced in obese horses by exercise alone. In order to develop effective recommendations, it is
necessary for future research to investigate the effects of various levels of dietary restriction in addition

to exercise training on reducing adiposity and insulin resistance.





