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De re metallica

Georg Agricola

1556

long enough to reach to the elbow, and they should fasten loose veils over their
faces ; the dust will then neither be drawn through these into their wind-
pipes and lungs, nor will it fly into their eyes. Not dissimilarly, among the
Romans?®*? the makers of vermilion took precautions against breathing its fatal
dust. p215




History

1661 John Evelyn wrote to King Charles |l: “Smoake issuing from one or
two Tunnels near Northumberland-house, and not far from Scotland-yard,
did so invade the Court, that all the Rooms, Galleries and Plates about it
were filled and infested with it; ...”

~ 1700 Ramazzini described bakery asthma which quite likely was linked
to the amount of inhaled dust — first workplace hygienist

1775 Percivall Pott (1714-1788) was the first to establish a causal link
between cancer and exposure to a substance in the environment.
Scrotum cancer in a number of his male patients, whose common history
Included employment as chimney sweeps when they were young.

1870 Tissandier laid out papers of about 2 m? collecting dust for
microscopic analysis

1878 Miquel introduced the Aeroskop for first quantitative sampling by
“Impaction”




London, December 1952

London 1952

Public Health

MORTALITY IN THE LONDON FOG
INCIDENT, 1952

W. 2. D. Locax
M.D, Glasg,, Ph.D. Lond.
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"Tue Mesa Valley fop episode in 1990 caused 84 deaths,
and the Dogors (Pesnsrlvania) episode in 19048 eansed
20 deaths. In Decamber, 1932, 8 four-dsy fog in Londen
caused about 4000 desths This paper gives & short
‘necount of when snd where these deaths cocurred, the
sge-distribution, and the reported modical muwses. No
sttemph it made bere fo present detalled meteorolopieal
data or to discuss elimical mepects; thess snd other
features of the incident, ineloding additional detads
about mertality, will no doubt be discossed in a repart
“ which, it s understood, will b made to the Ministar of
- Hoalth wlien jnvestigntions have been completed. Two
papers bave. already beem pablisbed concerning the
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PM10-values (ug/m?2) in different cities in India
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Coal dust, PM10, PM2.5, urban particles, ultrafine particles

Metal dust on workplaces, generated particles, nanoparticles
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Epidemiology

Studies long term effects

« Harvard Six Cities Study (Dockery et al., 1993)

« American Cancer Society (ACS) Study
(Pope et al., 1995, 2002)

Adventist Health Study of Smog (AHSMOG) (Abbey et al.,
1999; McDonnell et al., 2000)

Veterans' Administration Cohort Mortality Study (VA)
(Lipfert et al., 2000)

Dutch Cohort Study on Traffic (Hoek et al., 2002)




PM, . (10 pug/m?) and mortality

HSC: Harvard-Six-Cities Study
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Other metrics!
[

Relevant particle properties!?

- Mass concentration

- Number concentration / Number size distribution
- Surface area concentration

- Chemical composition

- Particle reactivity (release of radicals, RedOx reactivity)

- surface structure / morphology

- Other properties (hygroscopicity, solubility, volatility, particle

density, etc.)
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Intracellular effects after particle ex
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Fields of interest in recent particle research

1.) Effects of nanoparticles on cardiomyocytes or
neuronal cells at relevant concentrations

2.) Uptake and intracellular accumulation of NP

3.) Cyto- and genotoxic effects of particles in
different cellular systems

4.) Intracellular radical formation after particle exposure

dependent upon particle type



Student exchange
Wageningen University — University of Duisburg-Essen

Kunal Bhattacharya

Cindy Katier
2006/2007

Ea I

PhD defence
Stefan Geh
2005




© Kamla-Raj 2007 Int J Hum Genet, 7(1): 1-21 (2007)

Oxidative Stress and Changed Gene Expression Profiles in
Fiber-/Particle-Induced Carcinogenesis

Kunal Bhattacharya!, Gerrit Alink? and Elke Dopp'*

!nstitute of Hygiene and Occupational Medicine, University Hospital Essen, Germany
2Department of Toxicology, University of Wageningen, The Netherlands

KEYWORDS Fibers; metals; gene expression; oxidative stress; cancer

ABSTRACT Exposure to ambient air pollution (particles, fibr

The mechanisms of induced health effects are believed to invol
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ABSTRACT:

Epidemiological studies have indicated that exposure of humansto  uted into nuclei and ribosomes. After 24-h exposure, arsenic is mainly
inorganic arsenic in drinking water is associated with the occurrence  found in the ribosomes of UROtsa cells and in the nuclei and mito-
of bladder cancer. The mechanisms by which arsenic induces this chondria of phH. In contrast to the pentavalent arsenic species, the
malignancy are still uncertain; however, arsenic metabolites are sus-  trivalent species induced a 4- to 5-fold increase of DNA damage in
pected to play a pivotal role. The aim of the present study was the hepatocytes. Radical generation, measured by thiobarbituric acid




Uptake and intracellular localization of particles

+ /¢ nucleus

Control (TEM x 5.000) Hematite @ 1,5 uym (x 12.500)

- Particles are taken up by human lung cells
and are always located near the nucleus
- NP are surrounded by mitochondria
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Genotoxic effects in human lunq fibroblasts
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Radical formation

Acellular measurement of radicals by ESR (Electron-Spin-Resonance)
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< less radical formation (OH" radicals) in acellular system by iron-containing
NP compared to fine particles



Electrical activity of neuronal networks
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> Measurement of spikes and bursts of neuronal networks
< 250 neuronal cells can be recorded at the same time
< Electrical activity: ,Spike rate” = Number of ,Spikes” / time interval

Published in Gramowski et al., Environ Health Perspect. 2010, May 10
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Fields of interest in food toxicology

1.) Phytoestrogens: genomic and non-genomic effects
2.) Natural and synthetic estrogens: Aspects of the cellular and

molecular activity
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