Prophylactic organic carbon monoxide donors protect hypertrophic hearts against ischaemia-reperfusion injury 
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Introduction. Ischaemia reperfusion injury arising during cardiac/coronary bypass procedures is associated with adverse peri- and post-operative outcomes. Various prophylactic cardioprotective strategies to reduce this injury and improve outcomes have been trialled with mixed success. A novel class of low dose carbon monoxide delivery molecules (oCOms) have been developed as potential cardioprotective agents with pertinent pharmacological effects. 
Aims. To compare the prophylactic benefit of pre-ischaemic oCOm-21 treatment on in-vivo ischaemia reperfusion injury in normotrophic and hypertrophic rat hearts produced in a Cyp1a1-Ren2 pressure-overload model of cardiac hypertrophy.
Methods. Hypertension was induced in male, 10-week old Cyp1a1-Ren2 rats fed indole-3-carbinol (0.16%; five-weeks) resulting in increased left ventricular wall thickness and reduced cardiac output (P < 0.001) against control littermates. Vehicle control (saline) or oCOm-21 (3 µmol/kg) were administered iv to normotensive 18-week old or hypertensive 15-week old male Cyp1a1-Ren2 rats (n = 8 - 10 /group) prior to a 30-minute left anterior coronary artery (LAD) ligation or sham procedure in the isoflurane anaesthetised animals. Success of myocardial infarction was confirmed by ST-elevation and blanching of the myocardium below the ligation site. Cardiac troponin I (cTnI) was analysed in venous blood samples at 4-hours post.
Results. cTnI was significantly raised following LAD ligation in the vehicle control treated animals compared to the sham animals in both normotensive and hypertensive animals (4.29 ( 1.1 vs 0.62 ( 0.09; P < 0.001 & 10.25 ( 3.07 vs 0.52 ( 0.07; P < 0.01, respectively). In normotensive animals oCOm-21 significantly reduced the cTnI levels following LAD ligation (0.79 ( 0.09; P < 0.01 against vehicle control). In hypertensive animals oCOm-21 prevented a significant increase in cTnI levels following LAD ligation (5.40 ( 1.42 vs 0.76 ( 0.12; against respective sham). Further, oCOm-21 reduced the incidence of ventricular arrhythmias during the 30-minute LAD ligation in both normotensive and hypertensive animals compared to the respective vehicle controls
Discussion. This study provides valuable evidence supporting the use of oCOm-21 as a pre-conditioning agent in acute cardiovascular interventions including in hearts burdened with hypertrophic cardiomyopathy.
