Study shows how ultrafine particles in air pollution may cause heart disease 

January 17, 2008

Patients prone to heart disease may one day be told by physicians to avoid not only fatty foods and smoking but air pollution too.
A new academic study led by UCLA researchers has revealed that the smallest particles from vehicle emissions may be the most damaging components of air pollution in triggering plaque buildup in the arteries, which can lead to heart attack and stroke. The findings appear in the Jan. 17 online edition of the journal Circulation Research.
The scientists identified a way in which pollutant particles may promote hardening of the arteries - by inactivating the protective qualities of high density lipoprotein (HDL) cholesterol, known as "good" cholesterol.  A multicampus team from UCLA, the University of Southern California, the University of California, Irvine, and Michigan State University contributed to the research, which was led by Dr. Andre Nel, UCLA's chief of nanomedicine. The study was primarily funded by the National Institute of Environmental Health Sciences and the U.S. Environmental Protection Agency (EPA).

"It appears that the smallest air pollutant particles, which are the most abundant in an urban environment, are the most toxic," said first author Dr. Jesus Araujo, assistant professor of medicine and director of environmental cardiology at the David Geffen School of Medicine at UCLA.
"This is the first study that demonstrates the ability of nano-sized air pollutants to promote atherosclerosis in an animal model."
Nanoparticles are the size of a virus or molecule - roughly 0.18 micrometers, or about one-thousandth the size of a human hair. The EPA currently regulates fine particles, which are the next size up, at 2.5 micrometers, but doesn't monitor particles in the nano or ultrafine range. These particles are too small to capture in a filter, so new technology must be developed to track their contribution to adverse health effects.

"We hope our findings offer insight into the impact of nano-sized air pollutant particles and help explore ways for stricter air quality regulatory guidelines," said Nel, principal investigator and a researcher at UCLA's California NanoSystems Institute. Nel added that the consequences of air pollution on cardiovascular health may be similar to the hazards of secondhand smoke. Pollution particles emitted by vehicles and other combustion sources contain a high concentration of organic chemicals that could be released deep into the lungs or even spill over into the systemic circulation.
Full article at:  http://www.cnsi.ucla.edu/news/item?item_id=428061 
Article based on the paper at:  http://circres.ahajournals.org/cgi/reprint/CIRCRESAHA.107.164970v1 

From Dr. Hasselback: 

As the information mounts on the health impacts of air pollution, there have been a variety of hypotheses of how air pollutants cause the noted increases in death and cardiovascular disease.  This study looks at one potential mechanism. As with smoking, while a fatal impact can be triggered by an extreme air pollution event, the long term exposures would contribute to the cumulative damage to blood vessels. 
Also in the study is further evidence of the toxicity of ultrafine particles.  As monitoring technology has improved over the past decade, we have seen the shift from PM10 (particulate matter smaller than 10 microns), to PM2.5 and now looking at particles smaller than 1 micron.
In addition, monitoring used to be based upon total weight and the highest correlations with very fine particles appear to be related to absolute numbers. This should not be seen as a change in science, as a maturation of the monitoring science and its application to the same problems.  Better data is leading to a better understanding.
