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Abstract

Asthma is a prevalent chronic inflammatory disease.  Inhaled corticosteroids (ICS) such as beclomethasone 17,21-dipropionate (BDP) and flunisolide (FLU) offer effective treatment of persistent asthma.  However, while providing beneficial effects at the lung, ICS can cause serious systemic side-effects. ICS are synthetic glucocorticoids, developed based on the natural glucocorticoid cortisol with chemical modifications aimed at minimizing systemic effects. Rapid systemic metabolism of ICS is desired to reduce systemic effects, however, local metabolism may also affect efficacy. Limited information is available on the enzymes involved in the metabolism of natural glucocorticoids and ICS. 5-Steroid reductase (AKR1D1) and 3-ketosteroid reductases (AKR1C1-4) are implicated in the formation of 3, 5-reduced metabolite of cortisol in liver, the primary site of systemic metabolism. However this has not been proven in vivo and the role of the individual AKR1C isoforms is unknown. Preliminary data showed that cortisol, FLU and BDP metabolite beclomethasone are robust substrates for AKR1C4 suggesting potential metabolism of cortisol and ICS by 20-ketone reduction.  In this proposal, 4 ICS and their metabolites and several structurally different synthetic glucocorticoids will be tested as substrates of AKR enzymes.  Structural features of glucocorticoids that would allow metabolism by AKR enzymes will be identified.  In addition, metabolism of cortisol and FLU in fresh human liver, human primary hepatocytes, and human lung adenocarcinoma A549 cells, bronchoalveolar carcinoma H358 cells, and immortalized bronchial epithelial HBEC-KT cells will be investigated to identify the enzymes most responsible for the systemic and local metabolism of these steroids. These combined studies will improve our knowledge on hepatic and lung metabolism of cortisol and ICS. Information obtained will aid the development of new ICS that have minimal systemic effects.
