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What do we mean by the London (urban) specific
(iInformative) component (s) of PM,, “toxicity”?

Air Pollutants | — | Acutehealth | .| Chronic health

effects - effects

\ }
\ |
Toxicity

* Biological plausibility

e ldentify mechanisms

e Establish thresholds
 Understand sensitivity

* Identify causative components

Refinement of standard
air pollution metrics to
reflect their potential
toxicity in vivo
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AIms

Review the mechanisms by which
Inhaled PM cause injury to the lung

Outline the development of a
toxicologically ‘informative’ PM
metric

Provide information of the spatial
temporal variation of this metric in
London and attempt to quantify the
city-specific component

Somehow provide a link to NO, and
biomass derived PM

PM

!

Oxidative Stress

Acute effects

Inflammation
Tissue injury

Impaired lung function
Increased bronchial hyper-reactivity

Recurrent episodes ¢

Chronic effects

Heart failure
Stroke




How to screen environmental PM for their
capacity to cause oxidative stress?

Exposure model

Spiked with
antioxidant solution
ascorbate

200pM{ urate } synthetic RTLF
glutathione

B E mE e
v AL LI
Particle-free CB ROFA Environmental PM
control Soug/ml
&
Analysis \\//

Asorbate & urate: HPLC-ECD
GSH & GSSG: GSSG-reductase recycling assay
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How does PM,,
oxidative potential -
vary across London?
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How does PM

‘nmmmnﬂﬁmﬁumuuumuuﬂunﬂmm i

vary across London? ¢ ram e
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AA 3
ntia G!;"/m*‘ Oxidative Potential /m

Clear roadside increment in h ﬂmi

expressed per unit mass D

||||||

Some evidence of an
enhanced London background
relative to suburban locations

/m

Clear variation at background
sites
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e
Refining our understanding of urban PM

oxidative potential — the Lenchow approach

P Urban background

- Point soure

Rural site Road / kerb side
Point soure
Suburban site / ) Waste transfer station

Regional background

Road / kerb side
Marylebone Road

R

Regional

\\

Urban background
North Kensington

Rural site
Harwell, Oxon
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Urban ‘total’ oxidative potential
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Relationship
between OP and
NOX (total and RS)
at MY1
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Increments in roadside PM metals

ok

*okok

L

Aok

*ok ok

*kk

F ok

.

S HaE o E e

ook

koK

n
Bl =
a c

(Sw/31) oAl [EIOL

1
isudl

I} - e e

Aok

ek ¥

(8u/31) U [eIoL

E _

ook ok

$k K

n - = o - =

(Sw/3r) n)H Lo,

(Swy/3M) qS B30,

Essrgsssgeo

(Swi/3M) 3, 18301

KCl1 MY1

HA1

KC1 MY1

HA1

KCl1 MY1

HA1

KC1 MY1

HA1

KC1 MY1

HA1

=

- ) o - o
< =

(Sw/8M) 1) 1830

sk

*
0.05
Sl

P=(

(Bw/3n) uz eyoL

ok

kk

NS

ek

£
—

NS

= n ] n -] n =l

(Sw/3r) eg eror,

ek k

Aok
e

= o © L w o =+
oA e e
S s a

(Sw/3n) [V 1es0L

KC1 MY1

HA1

MY1

KC1

HA1

KC1 MY1

HAl

KC1 MY1

HA1

KC1 MY1

HA1

KoK

NS

2 8 8 = 2
.
(Swy/3

NS

T
n
Ll

g

i) qd __:H.:L u

g 8 & g

T
a
=

* (BwysH) ag eror,

NS

v
4

=

1

g

@ w st “ 9
=i o o

(Sw/3r) IN 18301

=

=}
=

KCl1 MY1

HALI

KCl MY1

HAl

KCl1 MY1

HALl



% Regional, urban and local roadside
contributions to MY1 metal concentrations

% Regional, urban and local roadside
contributions to MY1 metal concentrations
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Conclusions

1. PM oxidative potential varies on both regionally and
temporally. The observations we have made are robust and
repeatable. There iIs a clear roadside increment.

2. There is a seasonal pattern to urban background OP&SH which
correlates well with NOx and the London specific PM fraction

3. The two OP metrics are sensitive to different sources, one
regional (Cr, V, Ni) and one local (Cu, Fe, Sb) to roadside
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