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Previously, our research group characterized the supernormal left ventricular (LV) systolic function in a rat model of athlete's heart using speckle-tracking echocardiography (STE). Nevertheless, 
human data suggested that regular physical activity may prevent the age-related decline of diastolic function as well. In our current experiments, we aimed at confirming the beneficial effects of 
regular physical exercise on diastolic function in a rat model using STE. 

Rats were divided into trained (n=12) and control (n=12) groups. Trained rats swam 200 min/day for 12 weeks, while control rats swam 5 min/day. Echocardiography was performed at baseline 
and at 12 weeks using a 13MHz linear transducer to obtain LV short-axis recordings for STE analysis (GE EchoPAC). Global circumferential systolic strain rate (CSrS) and early diastolic strain rate 
(CSrE) were measured along with isovolumetric relaxation time (IVRT). 

Conventional echocardiographic measurements showed the development of physiological LV hypertrophy in the trained group (trained vs. control; LV mass index: 2.41±0.09 vs. 2.03±0.08 g/kg, 
p<0.05). Systolic function improved significantly in response to physical exercise in trained rats (baseline vs. 12 weeks; CSrS: 3.49±0.64 vs. 5.13±0.77 1/s, p<0.05), while the systolic strain rate was 
unchanged in the control animals (CSrS: 3.91±0.64 vs. 3.64±0.65 1/s, p=NS). In the control group, CSrE and IVRT indicated significant decrease in diastolic function after the 12-week period (CSrE: 
4.82±1.19 vs. 3.58±1.04 1/s p<0.05; IVRT: 18.35±1.89 vs. 21.85±2.18, p<0.001), however, both parameters remained normal in the trained group (CSrE: 4.08±1.12 vs. 4.72±1.16 1/s; IVRT: 
18.97±2.65 vs. 19.56±2.48; both p=NS), resulting in significant differences between the exercised and the control rats at the end of the training period (both p<0.05). 

In control rats, aging resulted in decreased diastolic strain rate and increased IVRT along with preserved systolic function. However, in physiological LV hypertrophy induced by exercise training 
diastolic strain rate and IVRT values remained normal, confirming that regular physical exercise may prevent age-related decline of diastolic function. 



 

 

Control vs. Trained Strain Rate 

 

  


