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Comparison of Time-Series Study Estimates of the Total Mortality RR of a 100 pg/m3 PM,,

Increase

Study Area (Reference) M((as;/rzg;'lo Maxé?g‘jrr:;'vllo 100 pg/m3 RR 100 pug/ms3 (95%Cl)
Utah Valley, UT (Pope et al., 1992) 47 297 1.16"aH (1.10-1.22)
St. Louis, MO (Dockery et al., 1992) 28 97 1.16*d (1.01-1.33)
Kingston, TN (Dockery et al., 1992) 30 67 1.17*d (0.88-1.57)
Birmingham, AL (Schwartz, 1993) 48 163 1.11"ad (1.02-1.20)
Athens, Greece (Touloumi et al., 78 306 1.07*d (1.05-1.09)
1994) 1.03**d (1.00-1.06)
Toronto, Canada (Ozkaynak et al., 40 96 1.07*d (1.05-1.09)
1994) 1.05**d (1.03-1.07)
Los Angeles, CA (Kinney et al., 58 177 1.05*= (1.00-1.11)
1995) 1.04**g (0.98-1.09)
Chicago, IL (Ito, et al., 1995) 38 128 1.05%& (1.01-1.10)
Santiago, Chile (Ostro et al., 1995) 115 367 1.08*d (1.06-1.12)

1.15*9d (1.08-1.22)

*  Single pollutant model (i.e., PM,,)

**  Multiple pollutant model (i.e., PM,, and other pollutants simultaneously)

B One-day mean PM, ,-concentration employed
= B Multiple-day mean PM,,-concentration employed

PM,, = particulate matter < 10 um

a7

Aus: Th_u_rst_on, G.D. (1996) A Critical Review '6f PM:I.'O—Mortality Time-Series :Siudies'. J:._Ex_p;os_:. Analysis Environ. Epidem. 6: 3—21.
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-Particle Properties
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-The Hierarchical Oxidative Stress Model
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-Situation In the Lung
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In vitro

Exposure
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Fly Ash as Model Particles for Real-Life

Emissions

Diabaté et al. (2002) Int. J. Hyg.
Environ. Health 204: 323 - 326
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-Nanotoxicology

EXposure System

Particle
from Source

I: AEOLA :l
H s Y
R L
P s Y
F L i
In vitro <L
Exposure =
to Fan ‘
Epithelial Cells PN _ Mass-flow-
> SR Filter controler
. | b8
ETH , J(Lm . N
Zirich - .| Membrane with = ‘ &
Endothelial Cells : Pores (@ 400 nm) 1
2006 ‘ | Vacuum-
Ll | @* pump ()
| =3
®» Rotameter Exposure
ystem

Harald F. Krug 132



3D-Cell Model

Exposure to Particles at the Air-Liquid-Interface
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-Survivaltime during Air-Exposure
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-Induction of Hemoxygenase-1
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-In Vitro Studles by
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Hypothesized pathways leading to adverse
cardiovascular health effects from exposure to UFPs

Ultrafine PM exposure
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Acute: Increased systolic and diastolic BP; decreased HRV; angina and associated ECG abnormalities
(ST segment elevation/depression); cardiac arrhythmias; cardiac arrest.
. Chronic: Progression of atherosclerotic lesions.

“ Delfino et al. (2005) Environ. Health Perspect. 113: 934-946
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Characteristics of Combustion Derived
Nanoparticles (CDNP)

Table |: Characteristics of the CDNP considered in this review

CDNP Origin Reported health effects
animals humans
Diesel exhaust particles Combustion of diesel oil Inflammation, fibrosis, cancer, Inflammation, cancer?
Welding fume Welding processes Inflammation; translocation of metals to Metal fume fever, fibrosis, cancer,
the brain bronchitis
Fly-ash Combustion of coal or oil inflammation no data available
NP Carbon black Combustion of heavy fuel oil  Inflammation, lung cancer; translocation of no data available
Hypothesis particles to the brain

Donaldson et al. (2005) Particle&Fibre Toxicol. 2 (doi:10.1186/1743-8977-2-10)
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