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Mice are widely used to study molecular and cellular mechanisms underlying 
cardiovascular disease and to evaluate experimental therapies.  The wide variety and 
availability of gene-modified mice as well as their low cost facilitates their use.  In 
addition, many surgical, genetic, and diet-induced mouse models of human 
cardiovascular diseases have been developed, and the combination of genetic 
manipulation with disease models provides a powerful platform for testing mechanisms 
and evaluating novel therapies. 
 
In this context, small-animal MRI provides serial noninvasive quantitative readouts of 
many parameters that are critical to the assessment of the cardiovascular system in mice.  
The multiparametric MRI exam for the mouse heart can assess cardiac anatomy, global 
and regional function, strain, myocardial perfusion, infarction, edema, and scar.  
Additional cardiac parameters that can be measured include macrophage infiltration, 
aspects of tissue microstructure quantified by diffusion tensor MRI, and aspects of 
metabolism.  In the blood vessels, blood flow can be quantified, wall shear stress can be 
estimated, and aortic plaque can be imaged.   
 
A substantial body of work has used small-animal MRI to test hypotheses regarding left 
ventricular (LV) remodeling in mouse models of myocardial infarction.  These studies 
have utilized MRI of LV anatomy, infarction, and function to elucidate the roles of 
various receptors and enzymes in healing, scar formation and remodeling, and to evaluate 
the potential of experimental therapies such as small molecules and stem cells for 
modulating the natural LV remodeling process.      
 
Recently there has been growing interest in the effects of obesity and diabetes on the 
heart, and mice fed a high fat diet have emerged as an important model of diet-induced 
human obesity and type II diabetes.  Recent MRI studies in mice fed a high fat diet have 
demonstrated reduced myocardial perfusion reserve, increased LV mass, and diastolic 
dysfunction, establishing a platform with great potential to reveal key molecular factors 
that link obesity, diabetes, and cardiomyopathies due to these conditions.  
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  
Multiparametric MRI of 
the post-infarct mouse 
heart showing (A) 
anatomy/structure, (B) 
edema, (C) myocardial 
strain, (D) a macrophage 
infiltration map, (E) 
healed fibrotic scar, and 
(F) a quantitative tissue 
perfusion map. 
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