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Particulate matter (PM) air pollution is capable of damaging the airway epithe​lium, facilitating induction of persistent airway inflammation and dis​ease.  Epidemiologic studies have demonstrated positive asso​ciations be​tween ambient PM exposure and respiratory morbidity, most notably in indi​vidu​als with pre-existing inflammatory airways disease or asthma.  Limited in vitro evidence suggests that increased susceptibility of asthmatics to PM effects may relate, in part, to greater constitutive and PM-induced inflam​matory media​tor release from airway epithelial cells.  In the present study, we investi​gated whether rodent airway epithelial response to PM would be similarly increased in cells derived from rat strains genetically predisposed to develop air​way in​flammation [i.e., spontaneously hypertensive (SH) and Brown-Norway (BN) rats].  To this end, pseudodifferentiated epithelial cultures were estab​lished from SH or BN rats, and healthy Sprague Dawley (CD) or WKY (back​ground strain for SH) rats.  Cytotoxicity data indicated that, compared to saline-exposed cells, exposure to PM #1 [a zinc-rich residual oil fly ash (ROFA) at 100 or 125 µg/cm2 x 20 h] resulted in 1.9-to-3.1, 4.0-to-4.1, and 5.1-to-5.5-fold in​creases in LDH release in the CD-, WKY-, and SH-derived cells, re​spec​tively.  Altered release of MIP-2, a potent neutro​phil chemokine occurred, with de​creases of 65% in CD-derived cells and increases of up to 48% in WKY- and 78% in SH-derived cells.  Exposure to PM #2 (a vanadium-rich ROFA at 5 µg/cm2 x 20 h) resulted in 1.6, 1.9-to-2.1, 2.1, and 3.3-to-3.9-fold increases in LDH re​lease in CD-, WKY-, BN- and SH-derived cells.  Correspondingly, MIP-2 release increased 1-to-1.8, 2.1-to-2.8, 6.0, and 5.5-to-13.3-fold.  Similar trends were observed for IL-6 and TNF, with constitu​tive TNF production in BN cells only.  In conclusion, there appears to be a strong genetic influence on air​way epithelial responses elicited during in vitro exposure to emis​sion source PM, the effects of which may relate to the enhanced in vivo sus​cep​ti​bility of these rodent strains to PM exposure. (This abstract does not reflect US EPA polic

