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Body: Sputum is most often processed by the addition of dithiothreitol (DTT) to liquefy the sputum plug and
release cells and soluble mediators for subsequent analysis, but DTT can interfere substantially with these
analyses. The aim of this study was to develop a method to reverse this, to allow for the sensitive
determination of analytes in DTT treated sputum by the addition of the thiol oxidising agent diamide. This
was applied to the immunoassay of a panel of 21 analytes. Assays of these analytes were shown to be
suppressed to a highly variable degree (0-900-fold, median 25-fold) by the presence of DTT, as a result of a
worsening of both background and maximal signal. Treatment of DTT-containing matrix with diamide
resulted in a substantial improvement in the signal to background ratio, representing 1-150 fold
improvement (median 5-fold) in the assay. This diamide method was applied to the assay of analytes in the
presence of DTT and permitted the sensitive (limit of detection (LOD) <10pg/ml) assay for all analytes
except MDC (LOD 136pg/ml), with a high signal to background ratio (median 3700 at 10ng/ml) and
acceptable recoveries of spiked sputum supernatants (median 72%). This protocol was applied to DTT
sputum obtained in a study of the dose- and time-dependence of responses to LPS inhalation in healthy
smokers as a model of COPD bacterial exacerbations (Aul et al 2012, Brit J Clin Pharmacol in press). We
were able to demonstrate significant increases in IL-1β, TNFα, MCP-1 and MIP-1β in sputum, with a
maximal effect at 6h. This simple and rapid diamide method therefore provides a novel way to treat DDT
sputum to allow for the sensitive immunoassay of a wide range of analytes.
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