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Purpose: 

The aim of the present work was to assess the alterations in systolic and diastolic cardiac 
function for better understanding of mechanisms leading to cardiomyopathy in two different 
murine models of the dilated cardiomyopathy: resulted in genetically induced heart 
hypertrophy and being pathology after oncological treatment.  
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Fig.1. Normalized LV slice area over the time as measured from the R-wave. Ejection (ER) 
and  Filling (FR) Rates are equal to absolute value of regression line slopes in units of 1/ms. 
Fractional Area Change (FAC) is equal to normalized difference between end-diastolic and 
end-systolic LV slice areas. 
 
Methods and Materials: 

Cardiac MRI was used to assess the area of the short axis left ventricle crossection at the level 
of the papillary muscles.  Various parameters have been deriven from the resulting area-time 
curve to characterize cardiac muscle function (Fig. 1). These were: HR (heart rate), ER 
(ejection rate), FR (filling rate) and FAC (fractional area change). Additionally, myocardial 
reserve was measured in response to pharmacologically induced (dobutamine) stress. 



Two murine models of heart failure were used:  

(1) Tgαq*44 mice (Tg mice) that develop heart failure (HF) during their lifespan [1,2]. 
These mice were observed at age of 4, 8, 9,12,13 and 15 months. 

(2) Doxorubicin induced HF (DOX mice), C57BL/6 mice, 5 weeks of doxorubicin 
treatment 2 mg/kg i.p. injected twice weekly, which were observed 7 weeks after the 
beginning of chemotherapeutic treatment;  

 

Experiments were performed on 4.7T/310 magnet (Bruker) system equipped with MARAN 
DRX (Resonance Instruments) console. All animal experimental procedures were approved 
by Ethic Commission of Jagiellonian University.  

 
Results: 
In the control group, dobutamine stimulation improves chronotropic, inotropic and lusitropic 
reserve of LV (HR, ER and FR response, respectively). In murine heart pathology models 
however, ER and FR response was altered. In Tg mice FR response to dobutamine was not 
visible at age of 4 months but was relatively strong in age of 8-9 months, whereas at late stage 
of heart pathology the this reserve decreased dramatically. ER response to dobutamine stayed 
at approximately the same level despite of decreasing resting value. In DOX-treated mouse 
both ER and FR responses to pharmacologically induced stress was impaired. 
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