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Coronary microvascular dysfunction in the setting of chronic
ischemia is independent of arginase activity
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Abstract

Background: Chronic myocardial ischemia induces endothelial dysfunction in the coronary
microcirculation resulting in impaired nitric oxide signaling. This dysfunction has wide-ranging
effects including impaired tissue perfusion and is implicated in impairment of the angiogenic process
in settings of endothelial dysfunction. We hypothesized chronic myocardial ischemia results in
increased activity of Arginase I, diminishing bioavailability of L-arginine, the substrate for endothelial
nitric oxide production.

Methods: Chronic myocardial ischemia was induced for 7-weeks in 6 Yucatan miniswine
utilizing an ameroid constrictor placed around the left circumflex coronary artery. Ischemic and
non-ischemic tissue was harvested at the 7-week time point. Expression of Arginase I, eNOS, and
phospho-eNOS was assessed utilizing Western blotting. Arginase activity was measured.
Immunofluorescent staining assessed expression of Arginase | between ischemic and non-ischemic
microvessels. Coronary microvascular relaxation studies were performed.

Results: Arginase | expression, activity, and staining was similar between ischemic and
non-ischemic territories. Significant impairments in coronary microvascular relaxation were observed
in microvessels from the ischemic territory in response to endothelial-dependent agents but remained
similar between territories in response to endothelial independent agents. Regression analysis between
arginase activity and degree of microvascular vasorelaxation demonstrated no significant correlation.

Conclusions: Coronary microvascular dysfunction in the setting of chronic myocardial ischemia
occurs independently of Arginase | activity and expression. Alternative therapeutic strategies focusing
away from arginine may be need for the treatment of this dysfunction.
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