University of Liverpool

BIOL367


Endocrine Disruption

This is a controversial area of Ecotoxicology. 

Endocrine disrupters have been defined as exogenous substances that alter function(s) of the endocrine system and consequently cause adverse health effects in an intact organism, or its progeny, or (sub)populations.

Prime examples of causes of concern:

· Intersex Fish

· Intersex Alligators

· Disrupted reproduction in Birds

· Low sperm counts in male humans

· Increasing Testicular Cancer

Oestrogenic Chemicals

· Sewage effluents

· Phytooestrogens

· Detergent related

Intersex Fish

Intersex Gonads

Presence of oocytes in testes

Induction of Vitellogenin

Female egg protein – synthesised in the liver

River Thames

Roach

(Water supply and sewage treatment)

Aire and Calder

Roach

(Detergents in the wool industry : Phenolethoxylates)

Estuaries

Flounder

Cause : ????       EDMAR  

(Mersey, Tyne and Tees + Seine)

From EA Website ED Homepage

The Agency has identified the main ways these substances enter the environment and is working on the best ways of reducing their impact. 

We will do this by: 

· implementing pollution reduction programmes specific to each substance; 

· developing and implementing environmental quality standards (EQSs) or targets for steroids and alkylphenols (these are concentrations below which animals are not affected);

· encouraging industry to implement voluntary reduction measures where these substances are used; 

· targeting pollution prevention work at reducing releases at source (through the Integrated Pollution Prevention and Control system); 

· carrying out collaborative research in high risk catchments to investigate options for reducing inputs of these substances.

The Agency will target areas most at risk. For example, an initial assessment of rivers most at risk from low dilution of sewage works effluents has been carried out. 

Environment Agency Action on Endocrine Disruption

There is uncertainty about which substances should be investigated as the scientific research is incomplete. Test methods are currently being developed and lists of substances are being evaluated. But action is needed now to reduce discharges of certain pesticides, alkylphenols and steroids into the environment. 

Actions to reduce potential endocrine-disrupting substances entering the environment

	SUBSTANCE
	MAIN SOURCES OR PATHWAYS
	ACTION

	STEROIDS
	
	

	17b oestradiol 
	Sewage-treatment works' discharges
	Develop environmental standards/targets.

	Oestrone
	
	Identify high risk areas.

	
	
	Improvements to sewage-treatment processes.

	
	
	

	ALKYLPHENOLS
	
	

	Nonylphenol 
	Industrial use as surfactants. May enter environment via sewage works.
	To be phased out by 2000 for some uses.

	Nonylphenol ethoxylate Octylphenol 
	
	Develop and achieve environmental standards/targets.

	Octylphenol ethoxylate 
	
	Reduce emissions from large industrial processes (Part ).

	
	
	

	PESTICIDES
	
	

	Atrazine 
	Atrazine is used on maize. Enters by diffuse pollution (Non-agricultural use of both pesticides is banned).
	Identify high risk areas and then implement pollution reduction programme.

	Simazine
	
	Ensure best practice followed in use of substances.

	
	
	Monitor environment.

	
	
	

	
	
	

	Dichlorvos 
	Intentional use as pesticides which may enter environment as diffuse pollution.
	Identify high risk areas and then implement pollution reduction programmes.

	Endosulfan 
	
	Ensure best practice followed in use of substances.

	Trifluralin 
	
	Monitor environment.

	Demeton - S- methyl Dimethoate 
	
	

	Linuron
	
	

	
	
	

	Permethrin
	Used in horticulture, domestic pest control and as mothproofer in textile industry. Also as wood preservative. Sources likely to be diffuse.
	Implement pollution reduction programmes including the use of best practice in using the substances.

	
	
	Monitor environment.

	
	
	

	Lindane
	Used as pesticide historically and imported on fleeces.
	Ensure environmental standards met.

	
	
	Identify breaches and take appropriate action.

	
	
	

	Tributyltin
	Used on large ships; enters as diffuse pollution; also a wood preservative 
	Support phasing out of use on large boats.

	
	
	Reduce emissions from Part A processes.

	
	
	

	DDT

'Drins
	Still  used in some countries, may be on imported goods, but main sources likely to be contaminated sites. Decreasing in UK environment.
	Banned in UK.

	
	
	

	OTHERS
	
	

	Polychlorinated biphenyls (PCBs) 
	Improper disposal of electrical transformers. Also formed as a by-product of some processes.
	Banned in UK. Consider remediating historical pollution if real benefits expected.

	
	
	Agency is to be the competent authority for phasing out of remaining PCBs

	
	
	

	Dioxins and furans
	Diffuse sources including metal processing industries, domestic burning, waste incineration.
	Continue to ensure conditions of authorisations are met.


Reading

You are strongly recommended to use the website to access reading materials : particularly the IPCS Report on Endocrine Disruption (Exec Summary Attached)

Together with the Endocrine Disruption specific parts of the EU website, the Environment Agency Website, and that specially prepared by the NGO GreenFacts.

All links are available on:

http://pcwww.liv.ac.uk/aquabiol/BIOL367_Web/  or via VITAL
EDLectOheadsNOTESv2.doc
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