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(Los Angeles, CA) - It's well appreciated that air pollution can worsen lung diseases and, probably through a generalized inflammatory response, cardiovascular disease as well; but that apparently isn't all there is to what dirty air can do to the heart and blood vessels.  Some laboratory evidence suggests that ultrafine particles (UFP), a component of air pollution that comes primarily from motor vehicles, can cross into the circulation from the alveoli and have direct toxic effects outside the lungs, observed Dr Robert A Kloner (Good Samaritan Hospital, Los Angeles, CA).
Elaborating for heartwire on a "state-of-the-art paper" published in the August 26, 2008 issue of the Journal of the American College of Cardiology [1], of which he is a coauthor, Kloner said "the previous thinking was that these ultrafine particles went to the lungs, and the lungs got inflamed, then they generated toxic cytokines, and it was the toxic cytokines that caused the cardiac damage. Our experiments suggest that there actually may be a more direct effect of the particles on the vasculature and the heart."  The article, with lead author Dr Boris Z Simkhovich (Good Samaritan Hospital), is in large part a selective review of key, often epidemiologic evidence for acute and chronic damaging effects from exposure to air pollutants. Sometimes the effects are measured in terms of hospital admissions for pulmonary or cardiovascular disorders. Other studies have directly tied increased air-particle concentrations to adverse changes in heart rate and HR variability, blood pressure, endothelial function, and blood coagulability.
Notably, according to Kloner, one study with about 4500 participants found an inverse relationship between the distance of a person's residence from a main road (and car emissions) and degree of coronary artery calcification at noninvasive imaging. "I think that's a very sobering finding."  Less covered in the literature, however, is evidence that pollution particles can directly affect the heart and vessels, independent of any mechanism involving the lungs.  Research by Kloner's group and other teams, including experiments conducted on isolated, perfused rat hearts, have suggested that direct injection of UFPs into the circulation, without any lung involvement, "can decrease coronary blood flow and decrease contractility of the ventricles, and we've also seen when you give these acutely you get an increase in arrhythmias," Kloner said.
Other work by various teams suggests that air pollution can provoke an inflammatory response in the lungs through the generation of reactive oxygen species (ROS), which have long been shown to have different acute and chronic effects on the heart in various clinical settings, the review from Simkhovich et al notes. They theorize that if UFPs do enter the circulation from the lungs, they may affect cardiovascular function by promoting ROS directly in the vessels and heart.
"We think that oxygen radical production by these particles might be important, and certainly that they could worsen inflammation and cause damage in the blood vessels and stimulate atherosclerosis," according to Kloner. The idea was supported by work from his group, reported as a poster at the American College of Cardiology 2008 Scientific Sessions [2], in which infusions of an antioxidant agent reversed or attenuated impairments in coronary flow and contractile function induced by the direct administration of UFP in isolated, perfused rat hearts.
Complete article at: http://www.medscape.com/viewarticle/579249 

Comment by Dr. Hasselback: 

"This excellent article is worth reading for the review of health impacts of particulate matter, and written in a reasonably comprehensible style.  There is a good examination of the acute and chronic impacts of PM exposure on the cardivascular system.  The only criticism is the relative lack of consideration of the cumulative impacts of pollutants on the heart, in particular the impacts of ozone (this is another demonstration of the existing literature bias from failure to fund ozone related research by the current US administration).
Criticism aside, the article is still commended.  In particular is the newer information on the proposed direct pathway for impact of particulate matter on cardiac toxicity.  The issue of cardiac toxicity has been one of significant scientific debate, and this review article does try to provide a state-of-the-art understanding. Albeit there is one section on the indirect and direct cardiotoxicity impacts that may be challenging for non-health professionals unfamiliar with cytotoxins, Complement Reaction Protein (CRP) and biological markers."
