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MURINE CRYOINFARCTION: A REPRODUCIBLE MODEL OF POST-INFARCT HYPERTROPHY AND DILATION
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With the mouse genome sequenced and the development of genetically altered mice, there is intense interest in developing murine models to study the molecular mechanisms of heart failure post-myocardial infarction (MI). Currently available animal models, however, have been hampered by high mortality and wide range of infarct size.  We have developed a mouse model of myocardial infarction using cryoinjury.  Through a small thoracotomy incision, a 1-mm diameter liquid nitrogen cooled probe is applied directly to the left ventricle (LV) anterior wall of the mouse heart for 10 seconds to create a discrete circular injury (2.94 ±0.21 mm diameter, n=72). Using this technique to induce MI in 72 C57/BL6J mice, we have shown that mortality is low, with 22 % peri-operative loss within one week and no further loss in six months. Histological evaluation reveals a classic transmural necrotic injury pattern with leukocytes infiltration and scar formation. The left ventricular infarct sizes are highly reproducible (39±4.8% at 15 days). The hearts develop significant hypertrophy post-MI, shown by increased heart (mg) to body (g) weight ratio (sham controls 4.66±0.14 vs. 6.55±0.24 at 30 days post cryo-MI, p=0.00002; and 5.56±0.34 at 4 months, p=0.02).  Echocardiography shows LV end-diastolic dimension increased from 3.28±0.11 mm (pre-MI) to 3.92±0.17mm (3 month post-MI) (p<0.00001); posterior wall thickness increased from 0.66±0.05 mm to 1.01±0.06mm (p<0.00001); and unchanged fractional shortening (55.07±3.69% vs.55.91±1.20%, p=0.48). This novel model induces hypertrophy and dilation resulting from a highly reproducible myocardial infarction with excellent long-term survival that will support further molecular-genetic studies of post-MI remodeling.
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