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ISCHEMIC PRECONDTITIONING IN INFARCTED AND FAILINING HEARTS: ROLE OF MITOCHONDRIAL ATP-SENSITIVE POTASSIUM CHANNELS
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BACKGROUND: Ischemic preconditioning (IPC) is well documented in   healthy but not in the infarcted or failing hearts. We determined whether IPC provides protection in infarcted rabbit hearts and in failing canine hearts. METHODS: New Zealand male rabbits (3-4 kg, n=49) were randomly divided into eight groups (Gp) according to which coronary artery is occluded (COA), right R, circumflex (CFX) or left anterior descending (LAD) coronary artery (RA). Gp-RCA, Gp-CFX, Gp-LAD (n=6/Gp) underwent a sustained lethal CAO for 30' + 2 hrs reperfusion (Rep). Gp-CFX-RCA (n=7) had CFX occlusion first for 30'+10' Rep and then RCA occlusion 30'+2hrs Rep. Similarly, Gp-RCA-CFX (n=6) had RCA occlusion and Rep first before the CFX. Gp-LAD-RCA (n=6) had LAD occlusion before RCA or vise versa Gp-RCA-LAD (n=6). GP-LAD-IPC-RCA in which the IPC   (2X5' LAD+10' R) was applied to the RCA before 30' occlusion and Rep. Infarct size (INF), risk area of the right (RV) and left ventricular areas (LV) as well as the percent of INF/RA, RA/RV and RA/LV were measured and analyzed by ANOVA for multiple comparisons. Mito-K-ATP blocker, 5-hydroxy-decanoate (5-HD, 5 mg/Kg, i.v.) was administered before the first MI. IPC reserve was also determined in normal and dilated cardiomyopathic hearts induced by chronic rapid pacing (250 bpm for 5-6 weeks) and monitored by echocardiography. Hearts were subjected to 90' of LAD occlusion and 4 hours reperfusion. Coronary flow was determined using colored microspheres. Infarct size was determined. Results are   presented as mean±SEM and analyzed by ANOVA. RESULTS: In rabbits, the INF size in the RV was reduced from 21.1±2.8% in Gp-RCA to 4.1±2.3% and 9.1±4% in the groups that had prior MI, Gp-CFX-RCA and Gp-LAD-RCA, p<0.01). The second MI of either the Gp-CFX or Gp-LAD segments reduced the INF size to 3.9±1.6% and 3.6±1.2% compared to Gp-CFX (20.4±2.8%) and Gp-LAD (21.6±3.8%) (p<0.05). IPC of the RCA in the infarcted LAD segment further reduced infarction in the RCA (P<0.001). 5-HD abolished the limitation of infarct size after second acute MI. CONCLUSIONS: Infarcted and failing hearts may have exhausted their IPC reserve and that IPC under these pathological conditions may provide limited additional cardioprotection.
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