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;gz Alr Pollution Particles

Foundation
SCOTLAND

Coarse 2.9 -
10.0 pm

Fine 0.1-25pum
Ultrafine <0.1pm

(nanoparticles)
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Air Pollution Goes With the Flow
(of Traffic!) |
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Alr Pollution and

British Heart -
S Heart Disease
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HEART ATTACK VICTIM
AND TRAFFIC

Hours before Ml

PelRER: g ) Vied! 2004:351:1721-1730
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Diesel Exposure Chamber
Umea, Sweden
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> & % Air Pollution Reduces Release

2. 3° of Clot Dissolving Protein

18) _
:LED _
Net t-PA Release 0 :
(ng/100 mL/min) ] F”}Zﬁ;ed P<0.05
% _
G) _
3) _
0 |
100 30 1000
Bradykinin
(pmol/min)

Mills et al. Circulation 2005;112:3930-3936
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st Blood Clot Formation

SCOTLAND




Blood Clots Form More Easily : ps

o~
-
-

e %
P iy
S
/Y
o b \

2 HOURS

Low Shear
Chamber

High Shear
Chamber

Thrombus Area (um®)
Thrombus Area {pm’}

Lucking et al. Eur Heart J. 2008;29:2043-3051.



What About Patients
with Heart Disease?




[
A ) T Inferior Leads

Lead Il, V, and V¢
Regions correspond to distribution

of three main coronary arteries and

reflect global ischaemia



S ?
ol < e Heart Stress

Lead Il Lead V, Lead V-

O

_
o

—
o1

20 |

Ischaemic burden (mVs)

-25 |

-30 P=0.0007 P=0.02 P=0.006

Mills et al. N Engl J Med 2007;357:1075-1082
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Atmospheric Air Pollution
or Diesel Exhaust?




MAPCEL
Mobile Ambient Particle




NO EFFECT!!

an Miligy

25 -
20 - CAPs
Forearm
?:I|(())3\(/j =k Filtered
Air
(mL/100 mL/min)
5 I { J
O i
100 300 1000  Bradykinin
(pmol/min)

No difference between ambient particle and air exposures in :

- Endothelium-dependent or -independent vasodilatation

- Endogenous fibrinolysis
Mills et al. Environ Health Perspect 2008;116:709-715



The ATOFMS

Rijkesinstituut

o Vilksgerondnaia (Aerosol Time-of-Flight
Mass Spectrometer)

Atmospheric
Particles

200
=
1.
E ]
[
E ]
o8
1=
-
El

Dual Jon Mass Specirornerer
measures the composition
of the individual particles.

measures the speed

(\
and hence the size
of the individual

particles.

‘l I+ jons : - ions NI N

Freney et al. Part Fibre Toxiciol 2006;3:8



T Edinburgh Air!

Week 1

l I| Exposure 1 I Exposure 5
Carbon
Aged NaCl i
|'-:. ,—"‘f
Exposure 2 r Exposure 6

Calgium B

Lead

Silicon ’
. Exposure 3 o — Exposure T

Vanadium

NaCl '
'| Exposure 4 ' Expasure 8

Primary Constituent was Sodium Chloride

Mills et al. Environ Health Perspect 2008;116:709-715






AIr Pollution Goes With the Flow
P (of Traffic!)

SCOTLAND

Model of local nitrogen oxide levels in central London

[T T T I

Image courtesy of the London Air Quality Network



British Hgart
Foundation

SCOTLAND

UNDEW]HI!'HJFE

AMJ,MLMJ Wi

|.

1 ST hi,, .ﬂ,L BT ,-"'L

T

London, 30/11/07 Max ' Mean
PM2.5 (pg/m?®) | 1334
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PM2.5 (ug/m?) Oxford Street, 13/12/07




Why Beljing?

wa



ng Global Air Pollution Emissions

British Heart
Foundation

SCOTLAND

Beljing 106 Edinburgh
Buenos Aries 107 London
Calcutta 153 Los Angeles
Delhi 187 Mexico City
Karachi 220 Tokyo

Source: The World Bank, Development Economics Research Group Estimates 2006

Annual mean PM,, in residential areas (ung/m?)

18
40
38
69
43




Air Quality in Beljing

"Real-time"™ PM, ; Concentration

24" July 2008
Beijing City Centre

Time (hours)



Air Quality in Beljing

British Heart
Foundation
SCOTLAND
Coarse Fine Ultrafine Coarse Fine Ultrafine
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Air Pollution Study
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g P, Alternative interventions
e 10 Feduce exposure: face masks

SCOTLAND




Face I\/Iasks

e

British Hgart
Foundation

SCOTLAND

Langrish et al. Environ Health Perspect 2012;120:367-372



ng Face Masks Sy )
szttt Reduces Blood Pressure & Silent Ischaemia> € ¢

SCOTLAND

P=0.025

Depression

P=0.046 -

Mean Blood Pressure

Maximal ST Segment

Mask  No Mask Mask  No Mask

Langrish et al. Environ Health Perspect 2012;120:367-372



No smoking
It is against the law
to smoke in these
premises




The STOPIT Study

O Before legislation, 2005-2006 [ After legislation, 2006-2007
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Figure 1. Admissions for Acute Coronary Syndrome According to Month before and after Smoke-free Legislation.

Pell et al. N Engl J Med 2008;359:482-491



JSZ Conclusions

British I-Ie_art
Foundation

SCOTLAND

« Environmental air pollution is associated with causing and
precipitating heart attacks and strokes

* Air pollution causes adverse effects on how the circulation
works and functions

« Combustion-derived nanoparticulate appears to be the
primary mediator of these adverse effects

« Strategies to eliminate or reduce particle exposure appear
to reduce the harmful effects of air pollution
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