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Pollution defined…

‘any material introduced into the environment as the result of human 
activity that endangers human health or harms living resources or 
ecosystems’

Global Commission on Pollution and Health

• Ambient air pollution: fine particulate (PM2.5) pollution and tropospheric ozone pollution
• Household air pollution
• Water pollution: unsafe water sources and inadequate sanitation
• Occupational exposures to hazardous chemicals
• Soil pollution, e.g. contaminated industrial and mining sites
• Radiation, ultraviolet and ionising
• Heavy metals
• Plastics and microplastics
• Chemicals of emerging concern, e.g. endocrine disruptors
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Major drivers of pollution
• Urbanization

• Increasing use of motor vehicles

• Globalization: relocation of industries to developing countries

• Increasing industrialization

• Increasing chemical production
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Global chemical production 15 June 2017
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Image from The Stockholm Resilience Centre, Stockholm University, http://www.stockholmresilience.org/, 
Rockstrom et al, 2009, Ecology and Society 14(2): 32

Planetary boundaries and chemical pollution: not yet quantified…
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GCPH: ‘Pollution is the world’s largest environmental cause of death’ 
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Chemicals in our environment

WHO UNEP State of the Science of EDCs, 2012

Chemicals reach every corner of the planet
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Exposures during sensitive periods of life
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Chemicals of concern: endocrine disrupting chemicals 15 June 2017
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Endocrine system controls:

◦ Development and growth

◦ Energy regulation and metabolism

◦ Internal homeostasis

◦ Reproduction (sex, pregnancy, lactation)

◦ Physiology via chemical signals (hormones) 
from one part of the body to another

"An endocrine disruptor is an exogenous substance or mixture that 
alters function(s) of the endocrine system and consequently causes 
adverse health effects in an intact organism, or its progeny, or 
(sub)populations“ (IPCS, 2002)
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Hormones produced by the endocrine system 15 June 2017
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EU priority list: 

over 560 suspected 
endocrine disruptors
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Effects of endocrine disruptors in wildlife - examples

• egg shell thinning and feminisation of males in birds by 
DDT and other pesticides (North America, Europe)
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• impairment of reproduction and immune function in seals
by PCB/DDT metabolites, dioxins (Baltic and North Sea) 

• feminisation of male fish by natural estrogens and xeno-
estrogens (world-wide)

• masculinization of female marine snails by TBT from 
antifoulings  (world-wide)
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EDCs and humans: associations with endocrine-related and 
other diseases
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Obesity, planetary health, and pollution 15 June 2017
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Image from The Economist, 2014, Special issue on Planetary Health, 
http://www.visionariesunbound.com/static/pdf/
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Overweight and obesity in males: 1975 15 June 2017
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Overweight and obesity in males: 1995 15 June 2017
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Overweight and obesity in males: 2014 15 June 2017
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A role for chemical exposures in obesity? 15 June 2017
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Developmental exposure to synthetic estrogen 
(diethylstilbestrol ‐ DES) 
(Newbold et al., 2007, Repro.Tox)

control BPA

Developmental exposure to chemical in plastics 
packaging (Bisphenol A ‐ BPA) 
(van Esterik et al, 2014, Toxicology)

Brunel University London 

Birth

OUTCOMEhttp://www.exrx.net/Images/FatLoss/ChildsWeighDEVELOPMENTAL EXPOSURE

PCB
DDE

DIOXINS
PFOA

weight 0-2 y

2 y 7 y

Human studies

Umbilical cord
blood

BMI 7 y
leptin
adiponectin
insulin

POSTNATALPRENATAL

Breast milk

Brunel University London 

15 June 2017

24



15/06/2017

5

Brunel University London 

Planetary health and obesity: “the diet-environment-health trilemma” 15 June 2017

Tilman & Clark, 2014, Nature 25

Calories

Greenhouse gases

Reduction in relative disease risk
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The global food system as a transport system for chemicals 15 June 2017
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Ng & von Goetz 2017 Environ Health Perspect
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H2020 Research Proposal ‘HEROES’
Healthy EnviRonments to prevent childhood ObESity

15 June 2017
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Image from The Stockholm Resilience Centre, Stockholm University, http://www.stockholmresilience.org/, 
Rockstrom et al, 2009, Ecology and Society 14(2): 32

Planetary boundaries and chemical pollution: not yet quantified…

But not too late to push it back!
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