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RESPONSES OF VASCULAR ENDOTHELIAL CELLS TO CIGARETTE SMOKE PARTICULATE MATTER 
M D Gaca , N Cockcroft, A Richter, E D Massey

British American Tobacco, Southampton, Hants, UK
Background: Atherosclerosis underlies the development of many cardiovascular diseases.  The contribution of cigarette smoking to atherosclerosis is not well understood.  Objective: Endothelial cells isolated from human umbilical veins (HUVEC) and aortas (AoEC) were used to study the effects of acute exposure to cigarette smoke. Methods: Cigarette smoke total particulate matter (TPM) was collected from the mainstream smoke of Virginia blended cigarettes by trapping on a Cambridge filter pad. Monolayer cultures of HUVECs or AoECs were exposed to 3.5- 200 micrograms per millilitre TPM or 0.001- 100 micro molar benzo(a)pyrene (BaP),  in serum-free medium for 24 hours. Cytotoxicity was measured by the active uptake of neutral red dye. Changes in protein levels of monocyte chemoattractant protein-1 and interleukins -6 and -8, cytokines upregulated during atherosclerosis, were determined in conditioned cell media by ELISA. Results: HUVECs were more sensitive to TPM treatment then AoEC; high concentrations of TPM reduced cell viability in a dose-dependent manner.  This was confirmed morphologically by light microscopy. Cytokine production was increased by TPM treatment in HUVEC and AoEC cultures. Similar responses were observed in HUVECs treated with BaP. Conclusions: In vitro, components of the particulate phase of cigarette smoke can regulate the expression of mediators implicated in atherosclerosis.  These models may be useful for further investigations into potential mechanisms of smoke toxicity.

