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ABSTRACT: While environmental particles are associated with mortality and morbidity related
to pulmonary and cardiovascular (CV) disease, the mechanisms involved in CV health effects are
not known. Changes in systemic clotting factors have been associated with pulmonary
inflammation. We hypothesized that inhaled ultrafine particles result in an inflammatory
response which may stimulate systemic clotting factor release. Adult male Wistar rats were
exposed to either fine or ultrafine carbon black (CB) for 7 h. The attained total suspended
particle concentrations were 1.66 mg/m(3) for ultrafine CB and 1.40 mg/m(3) for fine CB.
Particle concentration of ultrafine particles was more than 10 times greater than that of fine
particles and the count median aerodynamic diameter averaged 114 nm for the ultrafine and 268
nm for the fine carbon particles. Data were collected immediately, 16 and 48 h following
exposure. Only ultrafine CB caused an increase in total bronchoalveolar lavage (BAL)
leukocytes, whereas both fine (2-fold) and ultrafine (4-fold) carbon particles caused an increase
in BAL neutrophils at 16 h postexposure. Exposure to the ultrafine, but not fine, carbon was also
associated with significant increases in the total numbers of blood leukocytes. Plasma fibrinogen,
factor VII and von Willebrand factor (vWF) were unaffected by particle treatments as was
plasma Trolox equivalent antioxidant status (TEAC). Macrophage inflammatory protein-2
mRNA was significantly increased in BAL cells 48 h following exposure to ultrafine CB. The
data show that there is a small but consistent significant proinflammatory effect of this exposure
to ultrafine particles that is greater than the effect of the same exposure to fine CB.



