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Chronic kidney disease (CKD) increases cardiovascular risk. Metabolites of the aracidonic acid released by vascular and inflammatory cells via cytochrome P-450 (CYP450) pathways can affect vessel tone and contribute to vascular disease. In this study, we 1- evaluated myocardial blood flow (MBF) regulation and its transmural distribution during increased cardiac work, and 2- measured CYP450 metabolites in heart, liver and kidney biopsies in dogs with CKD.  CKD was produced by a two-stage subtotal nephrectomy; control (CTR) dogs underwent a sham procedure. Serum creatinine and blood urea nitrogen were evaluated weekly along with systemic blood pressures. After 5 weeks, CKD dogs were staged (as per International Renal Interest Society guidelines); all dogs were anesthetized and prepared for blood flow studies. Cardiac work was increased using dobutamine (5 and 10 µg/Kg/min IV); MBF was measured with neutron-activated microspheres. At the end of each experiment tissues were harvested, washed in cold PBS and snap frozen. ELISA kits were used to assess 20-hydroxyeicosatetranenoic acid (20-HETE–vasoconstrictor) and 14,15-dihydroxyeicosatetraenoic acid (14,15-DHET– vasodilator). All data are mean±1SD; hemoglobin levels were 11.3±1.7 g/dL in CTR versus 7.3±1.0 g/dL (p less than 0.05) in CKD (stage 2) dogs. In CTR dogs, MBF increased 2.6±0.9-fold at the highest dobutamine dose while in CKD dogs maximum responses (3.8±1.5-fold) were obtained with 5 µg/Kg/min dobutamine. Results indicate that coronary reserve is easily exhausted when cardiac work is increased. Cardiac 20-HETE/14,15-DHET ratios decreased in CKD (1.03±0.14; p less than 0.05) compared to CTR dogs (1.2±0.04). In liver tissues, 20-HETE/14,15-DHET ratios were 0.97±0.03 versus 1.04±0.06 (p less than 0.05) in CTR and CKD dogs; no change was observed in remnant kidney biopsies from either group.  In conclusion, we report significant reduction of coronary vascular reserve and MBF regulation during CKD. Production of CYP450 metabolites is also altered; however, their contribution to MBF regulation, particularly with respect to progressive kidney disease, remains unknown.
