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AlIr pollution research - sources and health

Risk factor for global burden of disease
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High blood pressure

Tobacco smoking, including second-hand smoke
Alcohol use

Household air pollution from solid fuels

Diet low in fruits
High body-mass index
High fasting plasma glucose
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Fertilizer " l i - Ambient particulate matter pollution

Physical inactivity and low physical activity
Diet high in sodium
Diet low in nuts and seeds

From nps.gov/subjects/air/sources.htm Iron deficiency

Suboptimal breastfeeding

i Sl [ O |

W

High total cholesterol
Diet low in whole grains

Emission mixture particles and gaseous ke

Diet low in seafood omega-3 fatty acids

Occupational risk factors for injuries
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Disability-adjusted life-years (%)

- PM10 standard 40 pg/m? Lim et al. LANCET (2012)

Shartening of life axpe ctancy
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Sand on the beach : Moraki . 2016 Int J Environ Res Public Health
1 um is 0.000001 meter is 0.001 millimeter Base figure: EPA, USA orakinyo et al. nt J Environ Res Public Healt
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Health effects of particles

Respiratory effects
U asthma
U inflammation
U impaired lung function

Health effects beyond the lung
Cardiovascular system
U impairment of vascular function
U vasoconstriction
Brain
U neuroinflammation
U Neurodegeneration
Reproductive system

‘ J’ RAPTOR "

p This project has received funding from the Clean Sky infovaliani nt
Cleon Skg ‘ programme under grant agreement No 863969.

king under the Europe




Research health effects - epidemiology

u Study of disease patterns in the population related to environmental factors
(air pollution, noise) o Bes TS
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u health measurements (e.g. lung function) o — o
= — S~
u use of datasets i e Ry

u Data entire population on e.g. mortality, medication, birth weight, address,
education

u Connect health outcomes to environmental factors (associations)

king under the Europe

(._yRAPTOR This project has received funding from the Clean Sky inRovatiani nt

Cleon Skg ‘ programme under grant agreement No 863969.



Toxicological research SUSCEPTIBILITY

age
disease
Toxicity of components and the mechanisms (causal)
“Everything is a poison,
nothing is without poison;
only the dose decides RISK
: that i .
Risk = hazard x exposure e ylenet spoises. it effects
Parxeles HAZARD EXPOSURE
PM size level
PM composition duration
in vitro ( cells) In vivo animals human volunteers
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Airport
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PM composition

Contents lists available at ScienceDirect

Free Radical Biology and Medicine

- sy - @ Taylor & Francis
journal homepage: www.eisevier.com/locate/freeradblomed Journal of the Air & Waste Management Association
Review article
A critjcal reVieW Of assays for hazardous Components Of air pOlIUtion ISSN: 1096-2247 (Print) 2162-2906 (Online) Journal homepage: http://www.tandfonline.com/loi/uawm20
» » a,c.» . t . ab
ey iy Formu . baia Jlscox: Hinch Long-term particulate matter exposure:
Attributing health effects to individual PM
r' ‘ International Journal of I/\ components
Environmental Researcl
L J {II'I’{}‘I,’II’;)’I’I!(' II’;:I’(lIII‘l s MD\Py R.E. Wyzga & A.C. Rohr
Review
Health Outcomes of Exposure to Biological and
Chemical Components of Inhalable and Respirable
Particulate Matter Differential Proinflammatory Responses Induced
Oyewale Mayowa Morakinyo *, Matlou Ingrid Mokgobu, Murembiwa Stanley Mukhola and by Diese| Exhaust Particles with Contrasting PAH

Raymond Paul Hunter

and Metal Content

Annike |. Totlandsdal ,' Marit Lag," Edel Lilleaas,’ Flemming Cassee,” Per Schwarze'
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What are the most toxic parts of PM?

u Health effects related to (groups of) chemical and physical properties

World Health Organization 6 REVIHAAP project
Cassee FRHéroux ME, Gerlofs-Nijland ME, Kelly FJ., Inhal Tox 2013
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Different source specific PM2.5

Gerlofs-Nijland et al., 2019, Inhalation Toxicology
Table 1. Sources used to collect PM2.5 and PM2.5 suspension sample code.

PM source PM2.5 suspension sample code
ECE low-metallic brake pads including copper BW-1 or brake wear 1
Semi-metallic brake pads without copper BW-2 or brake wear 2
Non-ashestos organic (NAO) brake pads BW-3 or brake wear 3
ECE-NAO hybrid brake pads BW-4 or brake wear 4

Studded winter tires and asphalt concrete pavement Tire/road wear

Modern wood stove with efficient combustion conditions Modern stove

Old-fashioned wood stove with efficient combustion conditions Old-fashioned stove

Diesel engine exhaust from EURO-IIl engine Diesel engine exhaust

Poultry farm Poultry farm

A Brake wear - 4 types of brake pads, realistic driving conditions

A Wood combustion 8modern and old-fashioned stove

A Diesel combustion dstationary HD engine (Euro Il compliant settings)
A Poultry farm ( + 70,000 animals)

A Tire/road wear &studded tires, asphalt concrete pavement
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Gerlofs-Nijland et al., 2019, Inhalation Toxicology Neutrophils

Hazard identification —— e

Pulmonary inflammation » E;:ii s

A BMD approach to assess the differences in DO'@'E‘TE,':,EI S

potency for each parameter ] —e
0.1 1 10 Inf

A The lower the PM dose needed to observe this dose (mghkg bw)

effect the more hazardous the PM material is Pro-inflammation marker
sl -

A Overlapping BMD ranges implies that no Dldf“:d.?:m — B
difference in the potency of the different o — i
samples tested can be observed e b

0.01 0.1 1 10 Inf

dose (mg/kg bw)
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