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‘ Historical background

1952 London Smog Episode

www.huffingtonpost.co.uk

Intenset Period of Air Pollution in London
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Historical background

1952 London Smog Episode

Weekly Numbers of eaths Registeqed

10 17 24 31 7 14 21 28 7 14 21 28
January February March

Whittaker et al. (2004). Sci. Total Environ. 334-335, pp. 435
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‘ Adverse health effects of air pollution

Epidemiological Studies
— Conducted in the 1990s

— A positive correlation between
the level of particulate air
pollution and increased
morbidity and mortality rates

0 Schwartz. Occ Environ Med (1994)

O Dockery et al. New Eng J Med (1993)

O Pope and Dockery. Air Pol Health (1999)
O Pope et al. N Engl J Med (2009)

ORIGINAL ARTICLE

The effects of particulate air anlluhon on daily deaths: a
multi-city case crossover analysis

J Schwartz

Dose-response between PM ;o and daily deaths

(%]
=
@]
)]
O
=
)]
(%]
O
O]
e
o
£
=
]
Q
e
]
[« 18

30 40
PM1 (ug/m°)

Figure 1 shows the percent increase In the risk death on doys wﬂh
PM; o concentrations in the  ranges of 15-24 ng/m?3, 25-34 pg/m*, 35~
44 ug/m?>, and 45 pg/m® and greater, compmed to a reference of
dcys when concentrations were below 15 ug/m Risk is p|oﬂed against
the mean PM; ¢ concentration within each category.

SYMPOSIUM 12 — AEROBIOLOGY “AIR POLLUTION AND THE IMMUNE SYSTEM” / SSAIl Annual Congress 2019 / Lugano, 5-7 September, 2019



‘ PM, : - daily mortality and hospital admissions

All cause

Cardiovascular

Ischemic
heart
disease

A systematic review and meta-analysis of 110
peer-reviewed time series studies

Respiratory => Adverse health effects of short-term exposure
to PM,.: 10 pg/m3 increment associated with
1.04% (95% Cl 0.52% to 1.56%) increase in the risk

of death

-2 ( B 8
% (95% per=+O=sgime=nertase in PM2.

Atkinson et al. Thorax 2014
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‘ Adverse health effects of air pollution

Jwrelw mmm//: 3

UTION AND THE IMMUNE SYSTEM” / SSAI Annual Congress 2019 / Lugano, 5-7 September, 2019
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‘ Diesel engine exhaust components

CO:=12%

H-0 = 11%

Five main pollutant emissions from
diesel engines:

e Carbon monoxide (CO)
 Hydrocarbons (HC)

e Particulate matter (PM)

* Nitrogen oxides (NO,)

* Sulphur dioxide (SO,)

Pollutant I:"111i=,~..1"umr = 1%

Resitoglu et al. Clean Technologies and Environmental Policy 2015
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‘ Diesel engine exhaust components

* Diesel particle emissions can be divided into three main components
O Soot
O Soluble organic fraction
O Inorganic fraction
* Inhalation of these particles may cause to important health problems such as
premature death, asthma, lung cancer, and other cardiovascular issues.

Resitoglu et al. Clean Technologies and Environmental Policy 2015

elemental carbon core

' secondary sulphates and
nitrates

_— organic carbon species

__ adsorbed soluble and
—  wvaporous hydrocarbons

hydrated sulphates and
nitrates

redox-active metals

https://www.dieselnet.com/tech/dpm_size.php

Steiner et al. Arch Tox 2016 Stone et al. Env Health Persp 2017
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‘ Adverse effects of diesel exhaust particles

Macrophage

Lysosomes =
acidic
compartment

Lehmann et al. Part
Fibre Toxicol 2010
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Effects of diesel exhaust particles on the
Immune system

REVIEW SER G The Journal of Clinical Investigation
Serles Editor: K

Environmental exposures and mechanisms in allergy ) _ -
and asthma development e oS == 8p .

Animal  Pollen
er .
Liza Bronne 8. Brand tyn

Proinflammatory cytokines and chemokines Proinflammatory cytokines
and chemokines

IL-8 1L
IL y AREG - IL-1, | IFN-g
IL-8 | IFM-fi

Meutrophil
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Models to study effects of complete engine
exhaust

https://auto.howstuffworks.com/diesel-isnt-always-worse-polluter-than-gasoline.htm
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https://www.datasci.com/images/default-source/inhalation-products/inhalation-tower-system.jpg?sfvrsn=44f1ec65_14

Models to study effects of complete engine
exhaust

Epithelial cells

Air-liquid interface lung cell models (A549/16HBEL4o-/primary cells)

I
3

!fii._-/ . B
el Ll

——

http://www.modefica.com.br/pele-humana-laboratorio-alternativa-testes-em-
animais/#.Wqghbe43ruk8

Fytianos et al. Nanomedicine (Lond) 2016
Rothen-Rutishauser et al. Am J Respir Cell Mol Biol 2005;
Blank et al. Am J Respir Cell Mol Biol 2007
Rothen-Rutishauser et al. Review, Exp Opin Drug Metab Toxicol 2008

Voisin et al. Bull Eur Physiopathol Respir (1977) Lehmann et al. Eur J Pharm Biopharm 2010
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Exposure of 3D lung cultures to complete
engine exhaust

3D lung cell model
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Oxidative stress response

Expression of mMRNA HMOX1 (involved in neutralization of
reactive oxygen species)

B Reference

£
Exhaust
== \Without filter
With diesel
particle filter

& 6h

Steiner et al. 2013 Atmos Environ



Exposure of 3D lung cultures to complete
engine exhaust

Without filter
(Gas and
particles)

No
™

Cytotoxicity

Oxidative stress

e . (GSH and HMOX1)
L
' g Pro-inflammatory
[ ] T | .
L ) reactions (TNFa, IL8)
- . Ly
. -..'h . " '.;'— ’ . o o . o o
e rr Diesel particle filter significantly reduces
=4 ':;_-; SFD infl ion in vitro b dati
B o = ol (pro-)inflammation in vitro but not oxidative stress
L4 3 -‘. _Iﬂ“-l-f.' s 1 Steiner et al. Atmos Environ 2013
. -‘,_ T :'.'
A 2 2]
. %
Similiar results for gasoline particle filter studies
w = Bisig et al. Emiss Control Sci Technol 2015, Environ Pollut 2018
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Filtering diesel exhaust could make [ |© """ @ ereies supposedy cleanerfumes can meas
it worse
By Ula Chrobak | 18. April 2019

: _.._:;-‘f les _fram. diesel-exhaust-is-not the
or preventing adverse health effects,”

Bltofessor of medicine who studies
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Exposure of engine exhaust to allergen-
sensitized participants

[WAmgrican Journal of

RESPIRATORY AND ™"™=~"="
CRITICAL CARE MEDICINE’

Conditions (random order)
FA-S, FA-A. DE-A. PDDE-A

Condition 4-wk Condition 4-wk (_'on(!mon , 4wk __, Condition __, 4-wk
A washout B washout C washout D washout

—DE. FA.
or PDDE SorA

Baseline [0pEicl - 2m EeEIEECE 10m 30m 1L 2h

Spirometry I

Blood 1

Methacholine

Bronchoscopy

Randomized double blinded crossover study design:
e Filtered air (FA) with or withouth allergen

e Diesel exhaust (DE) with allergen
e Particle-depleted diesel exhaust (PDDE) enriched with allergen

Wooding et al. Am J Respir Crit Care Med. 2019
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Exposure of engine exhaust to allergen-
sensitized participants

Total volatile
organic compounds

e hdede

T B e
Filtered Diesel [Filtered i Filtered
diesel exhaust air diesel
exhaust exhaust
20 A’

ug/m?3

Wooding et al. Am J Respir Crit Care Med. 2019
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Effect on forced expiratory volume in 1 second
(FEV,)
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Wooding et al. Am J Respir Crit Care Med. 2019
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https://auto.howstuffworks.com/diesel-isnt-always-worse-polluter-than-gasoline.htm
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