Broader implications of impaired microvascular autoregulation in skeletal
muscle

While the rat hind limb extensor digitorum longus (EDL) skeletal muscle was
used in this study for technical reasons, our findings may apply to the heart and
diaphragm as these muscular tissues share similar microvascular morphology
with skeletal muscle, are known to develop similar microvascular derangements
during sepsis [1, 2] and INOS/NO upregulated in skeletal muscle [3] is reported to
be negatively inotropic in the heart and diaphragm [4, 5]. This suggests that NO
overproduction modulates both decreased contractility and cardiac depression in
the septic heart and muscle weakness and respiratory failure in the septic lung.
We hypothesize that a further common link between these tissues is sepsis
induced impairment of RBC O»-dependent ATP signaling with commensurate
impaired microvascular autoregulation leading to mismatching of capillary oxygen
delivery and local tissue oxygen consumption. Thus impaired erythrocyte Oo-
dependent ATP signaling and associated microvascular dysfunction is
hypothesized to be a general phenomenon. If this microvascular impairment
exists to the same extent that it does in skeletal muscle, then it may help explain
the upregulation of hypoxia-inducible factor (HIF-1a) and VEGF gene expression

observed in the septic heart [1], as it responds to tissue hypoxia.
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