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2011 by Age and Sex
Males: 4,033,200 Sex Ratio (m/f): 0.974 Females: 4,140,700
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Population
Age 75-79,2011
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| Deaths Registered in London Administrative County Classified by Age
: (Bates, 1995)
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" “This cloud is so inextricably mixed with the
" naturally wholesome and excellent air that the
“ inhabitants can breathe nothing but thick, dirty,
3 smoggqy air. This makes them vulnerable to
thousands of diseases, corrupting their lungs and

disordering their bodies, so that catarrh, coughs
and tuberculosis.”
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London Population
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Appreciate varying genetic background: An
ethnically diverse city




“This plague of a smoke is truly intolerable
because, although it does not kill at once, it is
deadly and to slowly perish is worse than
death itself. Is there any other place on Earth
where such coughing and snuffling is to be
heard as in the churches and assemblies of
London, where the barking and spitting is
incessant? Need | say more?”
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Role of air pollution in chronic disease

Events in childhood can /’
Symptoms and disability 4 result in earlier disability / e

death in later life

Vulnerability

Birth Childhood Middle age Old age Very old



“There are, | must accept, certain differences
In people which allow them to thrive more In
some airs compared to others.”

Environment Genes

*Proximity to roads
Pollution

*Noise

Cigarette smoke
*Poor nutrition

*Which pathways are
Important?

Symptoms
* Reversible airway obstruction
* Fixed airways obstruction

 Poor growth
« Asthma / airway inflammation



“There are, | must accept, certain differences
In people which allow them to thrive more In
some airs compared to others.”

Genes

*Prgximity to roads

*Pqllution *Which pathways are
g ISe Important?

Ci

Sympto
* Reversible airydy obstruction
« Fixed airways obstruction

 Poor lung growth
« Asthma / airway inflammation




Impaired lung growth

Gauderman et al, 2004 (NEJM); southern California

- 1,759 10-yr old children, 12 communities, 8-yr follow up

- Lung function growth significantly reduced in areas with
higher levels of traffic-related pollutants

- NO,, PM, ., elemental carbon (EC) associated with reduction in growth
of FEV, of between 79.7 and 101.4 mL

3 CI|n|caIIy low FEV, at age 18 positively correlated with level of
exposure to NO,, PMlO, PM, ., EC

Gauderman et al, 2007 (Lancet); southern California

-Same study, local vs. regional pollutant levels
-Living <500m from freeway associated with reduction in FEV, growth

of 81mL (vs. living >1500m away)
-Significantly lower attained FEV, by 18 yrs
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Pollutionin Tower Hamlets & Hackney
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Modelled annual NO, concentrations
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Context

Average FVC: 1.89L

For a child with an annual
exposure to 35 pug/m3

105ml of lost volume (5.5%)

For a child with an annual
exposure to 55 pug/m3

165ml of lost volume (8.7%)

I T l l
20 40 60 80 100
Annual exposure No2 at home postcode



“There are, | must accept, certain differences
In people which allow them to thrive more In
some airs compared to others.”

Environment

» Metals sequestration

*Proximity to roads L
» Detoxification

«Pollution .
«Noise  Antioxidant defgnces
«Cigarette smoke »Repair
*Poor nutrition * Inflammation
« Adaption

 Remodelling

* Fixed airways obstruction
 Poor lung growth
« Asthma / airway inflammation



Genetic Modification

Xenobiotic metabolism:

Diesel exhaust

|

- CYP1AL, GSTM1, GSTTL, particles
GSTP1, EPHX1, NQO1, AhR |
Antioxidant defence: e
- GCL, ECSOD, Nrf2 |
Nitrosative stress: AR
. iNOS , ARG1, ARG2 l
Onset of childhood asthma Ofncerrwn

P450 1A1

- GSDMA, GSDMB

Random ancestry markers:

 Adjust for population stratification
and predict lung function as proxy
for ethnic group
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CiL?S‘ntifying exposure
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: Traffic related metals

I . 2 13 14 15 16 17 | 2
S| /A INIA IVA VA VIA VIIA | eium
5
Li | Be B|C|NJO| F |Ne
2 | 4 ; 5 6 7 8 9 10
694 | 901 1081 | 1201 | 1401 [ 4600 19.00 | 20.18
Lithium Beryllium Boron Carbon Nitrogen Oxygen Fuorine Neon
, C 3
Na |Mg § 9 10 Al|si| P |S|cCl|Ar
3 B 12 - , 13 14 15 16 17 18
2299 | 2431 3 4 2 6 7 ,_‘5& 11 12 | o508 | 2800 | 307 | @207 | 9545 | 3095
Sodom | Memesim| 11/B  IVB VB VIB  VIIB IB IIB [ Aimiosm | Siicon | Phosphorss (SRS Chioria |  Argon
= 5 -
K| Ca|Sc|Ti| V Cr Ni |Cu |Zn | Ga As | Se | Br | Kr
4| 19 20 21 2 23 24 28 29 30 31 33 34 35 36
3910 | 4008 | 4496 | 4788 | 5094 5200 5869 || 6355 | 6539 | 6972 7492 (17896 | 7990 | 8380
Potassium Calcium Scandium Titanium Vanadinm Fhenmivm Mirkal - P Gaflium & = Selenium Bromine Krypton
Rb|Sr | Y |Zr |NbD Mo Pd | Ag | Cd | In Sb|Te| I | Xe
5 sz 38 39 40 41 42 46 47 48 49 51 52 53 54
8547 | 8762 | 8891 | 9122 | 9291 9594 | (97.9) | 101.07 | 10291 | 10642 | 107.87 | 11241 | 11482 121.76 | 127.60 | 12690 | 131.29
- Rubidium | Strontium Yitrium Zitconium Niobium wrysuenuns | Technetium | Ruthenium |  Rhodium Palladium Sitver Cadmium Indium | T lellurium fodine |  Xe
| 3
Cs|Baj La | Hf | Ta| W Re |Os | Ir (Pt |[Au Hg| Tl Pb| Bi | Po | At |Rn
6| % 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
- 132.91 | 13733)]| 13891 | 17849 | 18095 | 18385 | 18621 | 1902 | 19222 | 19508 | 19697 | 20059 | 20438 | 2072 | 20898 | (209) | (210) | (222)
Cesium Badum Lanthanum Hatnium Tantalum Tungsten Rhenium Osmium Indium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Raa
Fr | Ra| Ac | Rf | Db Sg Bh | Hs | Mt | vvanes | ummamed | unnamed Unnamed Unnamed Unnamed
d 88 89 104 105 106 107 108 109 "'51‘:";” ”’*15‘1’“1*” D'T:VZ"V ”“f‘“:” “‘:‘;g“’ e
22302 | 22603 | 227.08 | (261) | (262) | (263) | (262) | (265) | (28) |20 | N 12 e e e
Francium Radium Actinium | Rutherfordum | Dubnium Seaborgium Bohrium Hassium | Meitnerium

Biomarkers out
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PM,, Metals (Ba and Mn)
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PM,, Metals (Cr and V)
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“I have made this proposal for refining the quality of air in London
because | believe that we should do whatever we can to enhance the
honour of our nation that is capable of such greatness. It troubles me
that the health and happiness of so many people should suffer from
the greed of a few in a city that contains enough to make its people
the happiest on Earth. Money has blinded people to the thing which
keeps them alive and which can, for their own sake, be improved so
easily.”

Omnia explorate; meliora retinete

Centre for Environment & Health
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