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            Abstract
The urinary tract functions in close proximity to the outside environment, yet must remain free of microbial colonization to avoid disease. The mechanisms for establishing an antimicrobial barrier in this area are not completely understood. Here, we describe the production and function of the cathelicidin antimicrobial peptides LL-37, its precursor hCAP-18 and its ortholog CRAMP in epithelial cells of human and mouse urinary tract, respectively. Bacterial contact with epithelial cells resulted in rapid production and secretion of the respective peptides, and in humans LL-37/hCAP-18 was released into urine. Epithelium-derived cathelicidin substantially contributed to the protection of the urinary tract against infection, as shown using CRAMP-deficient and neutrophil-depleted mice. In addition, clinical E. coli strains that were more resistant to LL-37 caused more severe urinary tract infections than did susceptible strains. Thus, cathelicidin seems to be a key factor in mucosal immunity of the urinary tract.
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                    Figure 1: Immunohistochemical staining of sections from healthy human renal cortical tissue (a–d), a piece of human renal cortex incubated in cell culture medium for 24 h (e,f), and a piece infected with uropathogenic E. coli for the same time (g,h).[image: ]


Figure 2: Cathelicidin LL-37/hCAP-18 in vitro.[image: ]


Figure 3: Immunofluorescent staining of two sections (one section is shown in a–d and the other is shown in e–h) from the renal cortex of a NMRI mouse at 24 h of pyelonephritis.[image: ]


Figure 4: Relevance of epithelium-derived cathelicidin for the protection of the urinary tract against infection.[image: ]


Figure 5: The course of experimental urinary tract infection in CRAMP-producing Camp+/+ and CRAMP-deficient Camp−/− mice.[image: ]


Figure 6: Sensitivity of uropathogenic E. coli to synthetic LL-37 peptide expressed as a minimal inhibitory concentration (MIC) of LL-37.[image: ]
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