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What do we mean by the London (urban) specificWhat do we mean by the London (urban) specific 
(informative) component (s) of PM10 “toxicity”?

Air Pollutants Acute health 
ff t

Chronic health 
ff teffects effects

Toxicity

• Biological plausibilityRefinement of standard • Biological plausibility
• Identify mechanisms
• Establish thresholds
• Understand sensitivity

Refinement of standard 
air pollution metrics to 
reflect their potential 

toxicity in vivo
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U de sta d se s t v ty
• Identify causative components

toxicity in vivo



AimsAims

1. Review the mechanisms by which 
inhaled PM cause injury to the lung PMinhaled PM cause injury to the lung

2. Outline the development of a 
toxicologically ‘informative’ PM

Oxidative Stress
toxicologically informative PM 
metric

3 Provide information of the spatial

Acute effects
Inflammation
Ti i j3. Provide information of the spatial 

temporal variation of this metric in 
London and attempt to quantify the 
city specific component

Tissue injury
Impaired lung function

Increased bronchial hyper-reactivity

Recurrent episodescity-specific component

4. Somehow provide a link to NO2 and 
bi d i d PM

Chronic effects
Heart failure

Stroke

p

biomass derived PM Stroke



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



How does PM10
oxidative potential 

vary across London?



How does PM10How does PM10
oxidative potential 

vary across London?vary across London?

Clear roadside increment in 
OPGSH, but not OPAA when 
expressed per unit mass

Some evidence of an 
enhanced London background 
relative to suburban locationsrelative to suburban locations

Clear variation at background 
sites



Refining our understanding of urban PM10
oxidative potential – the Lenchow approach
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Urban ‘total’ oxidative potential
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RelationshipRelationship 
between OP and 

NOx (total and RS)NOx (total and RS) 
at MY1



Increments in roadside PM metalsIncrements in roadside PM metals
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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 is a clear roadside increment.p

2. There is a seasonal pattern to urban background OPGSH, which 
correlates well with NOx and the London specific PM fractioncorrelates 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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