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High circulating levels of natriuretic peptides correlate well with Congestive Heart Failure (CHF) severity. However despite high concentrations, cardiovascular and renal effects are blunted in patients with CHF. Posttranslational modifications which render the hormones inactive are a logical explanation for the “natriuretic peptide paradox”. Existing immunoassays are non-specific and unable to provide detailed molecular information. Oftentimes they cannot distinguish the active hormone from its propeptide due to common epitopes and assay design. We therefore developed a sensitive (<10 pg/ml) quantitative mass spectrometry immunoassay (MSIA) to analyze endogenous forms of BNP. Ex vivo spike experiments detailed rapid proteolytic processing of BNP(1-32) to BNP(3-32), as previously suggested, and up to five additional (previously unknown) products. Studies of protease inhibitors showed that commonly used concentrations are insufficient to preserve the molecular integrity of BNP. Therefore, such conditions were established and used for the prospective collection of samples from CHF patients. BNP(1-32) was detectable in 11 of 12 patients, ranging 25 to 43 pg/mL, as well as several degraded forms of BNP. In contrast, parallel measurements using Biosite’s Triage assay ranged from 900 to 5000 pg/ml. The molecular heterogeneity of BNP and comparison between the Biosite assay and our MSIA results will be presented. Low levels of biologically active BNP in combination with high levels of unprocessed proBNP with low bioactivity might explain the apparent blunted activity of the endogenous natriuretic peptides in the setting of CHF.

