Vascular ischaemia and reperfusion injury

Key Points:
1) If severe enough, the inflammatory response after I–R may even result in the systemic inflammatory response syndrome (SIRS) or the multiple organ dysfunction syndrome (MODS), which account for up to 30–40% of intensive care unit mortality.
2) Cellular effects of ischaemia
a.  Cellular acidosis
b. Altered membrane potential
c. Altered ion distribution (increased intracellular Ca2+/Na+ ratio)
d. Cellular swelling
e. Cytoskeletal disorganization
f. Increased hypoxanthine
g. Decreased ATP
h. Decreased phosphocreatine
i. Decreased glutathione
j. Stabilization and nuclear translocation of hypoxia-inducible factor 1 (HIF-1)
k. Increased leucocyte adhesion molecule expression
l. Increased nucleotide phosphohydrolysis (via CD39 and CD73) and adenosine signaling

3) Reperfusion of ischaemic tissues results in formation of toxic ROS, including superoxide anions (O2−), hydroxyl radicals (OH−), hypochlorous acid (HOCl), hydrogen peroxide (H2O2) and peroxynitrite derived from NO








Questions
1. The essential first step in the process of stimulating the transcriptional activation of VEGF is mediated by the binding of ___________________________ to a hypoxia-response element

2. Cellular ischaemia results in ATP degradation to form __________________

3. I–R results in complement activation and the formation of several key inflammatory mediators that may alter vascular homeostasis, including the anaphylatoxins ____________ and _______________


4. List 3 cellular effects of ischemia




Questions
1. The essential first step in the process of stimulating the transcriptional activation of VEGF is mediated by the binding of hypoxia-inducible factor 1 (HIF-1) to a hypoxia-response element

2. Cellular ischaemia results in ATP degradation to form hypoxanthine.

3. I–R results in complement activation and the formation of several key inflammatory mediators that may alter vascular homeostasis, including the anaphylatoxins C3a and C5a


4. List 3 cellular effects of ischemia


a. Cellular acidosis
b. Altered membrane potential
c. Altered ion distribution (increased intracellular Ca2+/Na+ ratio)
d. Cellular swelling
e. Cytoskeletal disorganization
f. Increased hypoxanthine
g. Decreased ATP
h. Decreased phosphocreatine
i. Decreased glutathione
j. Stabilization and nuclear translocation of hypoxia-inducible factor 1 (HIF-1)
k. Increased leucocyte adhesion molecule expression
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