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Hyperbaric oxygen and diabetic wound healing: the role of nitric oxide synthase3
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Diabetes is a disease that affects 18 million people  in the United States.  In 2002, more than 60% of lower limb amputations were the direct result of diabetic complications, specifically impaired wound healing of diabetic ulcers.

We propose an adjunctive treatment modality that utilizes hyperbaric oxygen (HBO) to improve wound healing and prevent progression of the microvascular complications  of the disease.  We hypothesize that increased wound healing in diabetics undergoing HBO treatment is due to (1) increased nitric oxide (NO) activity from nitric oxide synthase 3 (NOS3) and (2) increased association of heat shock protein 90 (Hsp90) with NOS3.  To test these hypotheses, we will (1) determine the ability of HBO to produce accelerated wound healing by administering HBO treatment (90 min of 100%FiO2  at 2.4 ATA) to patients with diabetic wounds.  After specified timepoints in treatment, tissue biopsy samples will be collected and compared with control tissue (collected before initiation of HBO).  Next we will (2) determine the mechanisms by which HBO controls NO production from NOS3  by quantifying the levels of NOS3 (Western analysis) in HBO treated tissue samples versus controls.   And finally, by  determining the amount of Hsp90 associated with NOS3 (Immunoprecipitation studies), we will be able to (3) determine the mechanism by which NOS controls wound healing conferred by HBO.  

Preliminary data from HBO treated (10 treatments) tissues demonstrate a 2-fold increase in the NO¯2 + NO¯3  (nitrite + nitrate) content compared to controls, 47.8 ± 0.12 nmol/g  versus 23.6 ± 0.21 nmol/g, respectively, p<0.05 (n=2 per group).
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By delineating the subcellular mechanisms involved in wound healing conferred by HBO,  a better understanding of the vascular complications of diabetes will guide therapeutic strategies aimed at halting the progression of the disease and its complications.

