
Men under threat: The decline in male reproductive health 
and the potential role of exposure to chemicals during 

in-utero development.

Background to the increasing concerns about 
male reproductive health

In many industrial countries cancer of the testicle 
(testicular cancer) is now around twice as common as it 
was thirty to forty years ago,1,2, and in addition, the number 
and quality of sperm that young men produce seem to have 
deteriorated.3,4,5,6,7

Furthermore, cancer of the testicle and low sperm counts 
are linked with birth defects in baby boys, including un-
descended testicles (cryptorchidism) and malformation of 
the penis (hypospadias), where the hole is not at the end 
of the penis but somewhere on the underside of the shaft, 
making urination problematic.  Baby boys whose testicles 
do not descend properly, are known to be at greater risk of 
low sperm counts and testicular cancer later in life.8,9   

Testicular Dysgenesis Syndrome

Many scientists now therefore think male genital 
birth defects, low sperm counts, and testicular cancer 
(collectively called Testicular Dysgenesis Syndrome or 
TDS), can all be caused when the baby boy is still in the 
early stages of development during pregnancy.10,11,12,13   
Testosterone, the male hormone, is needed to make the 
testicles ‘drop’ down from inside the abdomen of the baby 
boy to their final position in the scrotal sac.  Therefore, 
anything that can interfere with the production or action 
of testosterone at this critical time before birth might be 
to blame for these birth defects, low sperm counts and 
testicular cancer,14  with the mildest manifestation of TDS 
being impaired sperm production.15

The Action of Hormone Disrupting Chemicals and 
the ‘Mixture Effect’

Some man-made chemicals found in consumer products 
or as food contaminants have the ability to block the action 
of testosterone and may undermine male reproductive 
health.  Many scientists are particularly concerned 
because it has been shown that in animals these chemicals 
can induce many of the symptoms of TDS.  Hormone 
disrupting chemicals, which block the normal functioning 

of testosterone, can not only cause undescended testicles 
and hypospadias, but can also lead to a reduced sperm 
count as the animal reaches adulthood.  Recent studies 
in animals have also shown that many of these hormone 
disrupting chemicals can act together as a cocktail, and 
may damage the genitals of the male at dose levels at 
which each chemical, individually, would not cause 
effects by itself. 16,17,18,19,20,21,22,23,24,25,26,27,28,29,30  Additionally, 
feminization and reduced masculinization due to 
pollutants in the environment have now been reported in 
many species of wildlife.31 Both these findings in wildlife 
and the findings in laboratory studies strengthen the 
likelihood that sex hormone disrupting chemicals are also 
playing a role in the reported decline in men’s reproductive 
health.

The Suspected Role of Chemicals in Undermining 
Male Development

Some men will be more susceptible to the effects of 
chemicals than others, and not all cases of low sperm 
counts or birth defects will be due to chemical exposures.  
However, the rate of increase in testicular cancer is such 
that it cannot be explained by genetic factors alone, and 
therefore environmental and/or lifestyle factors must 
play a part.  Other studies corroborate this and, for 
example, when migrants from a country with a typically 
low risk of testicular cancer, move to a country such as 
Denmark, with a higher risk of this cancer, first generation 
immigrants have the same level of testicular cancer as in 
their country of origin, whereas the second generation 
immigrants (i.e. those born in Denmark) have a similar 
risk as the Danes themselves.32 Similarly, studies of 
half brothers, brothers and twins also point to chemical 
exposures during pregnancy being a possible factor in 
undescended testicles.33 There is little doubt that maternal 
smoking and alcohol consumption can be harmful to the 
developing testicle,34 but exposure to mixtures of other 
chemicals found in our environment probably account for 
a proportion of these birth defects of baby boy’s genitals.35

Overall, rates of testicular cancer in the industrialized 
regions of the world are six times higher than those in less 
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industrialized countries.36 Within the European Union 
(EU) there is also a wide variation in occurrence. For 
example, Denmark, Germany and Austria have rates of 
around 10 per 100,000 men, while Lithuania, Estonia, 
Spain and Latvia have rates of around 2 per 100,000.37 In 
the UK, the rate is around 7 per 100,000,38  and in France 
there are particularly large regional variations, with rates 
of between 2 to nearly 8 per 100,000. 39

Suspect Chemicals - The Difficulty of Proving 
Direct Cause and Effect

After taking into account all the evidence, many scientists 
are now suggesting that exposure to sex hormone 
disrupting chemicals, particularly pollutants that interfere 
with masculinization, may play a role in some of the 
adverse effects that are being reported in men.40,41,42 
Chemicals that can block androgen, the male hormone, 
are currently the most suspect.43 However, it will be very 
difficult to prove definitively which chemicals do, or do not, 
cause these effects in men for a number of reasons.  Firstly, 
because it is, of course, rightly not possible to specifically 
test such chemicals in a controlled way on pregnant 
women, and that is why animal experiments often form 
the basis for regulation. Secondly, it is difficult to find 
non-exposed mothers, for the necessary comparison, and 
thirdly, many chemicals may be involved, making analysis 
exceedingly complicated.  Nevertheless, several studies 
have reported an association between a mother’s exposure, 
or her baby’s exposure, to certain chemicals, and negative 
effects reported in the baby boys, including birth defects of 
their genitals, reduced testosterone levels, or effects related 
to reduced testosterone action.44,45,46,47,48,49,50,51,52,53,54,55,56 
In addition, it seems that a mother’s exposure to certain 
pollutants may increase her son’s risk of testicular cancer.57 

The chemicals implicated in such studies include some 
phthalates used in plastics, flame retardant chemicals used 
in consumer articles, and some pesticides. (Information 
presented in the Table illustrates how exposure to these 
chemicals can occur).  The difference in exposure to certain 
hormone disrupting chemicals in a country like Denmark, 
with high rates of testicular cancer and undescended 
testicles, as compared to a country like Finland with lower 
rates, does suggest chemicals may be involved as studies 
suggest that exposures to several suspected chemicals are 
typically higher in Denmark.58

The Need to Ensure Harmful Chemicals are 
Phased-Out

Hormone disrupting chemicals are in many consumer 
products that surround us in the home, and are found as 
contaminants in the food we eat and in the air we breathe.  
Everybody living in the modern world is exposed to may 
worrisome man-made chemicals, and as a result carries 
them in their bodies.  Several such chemicals are also 
found in the amniotic fluid which surrounds the baby in 
the womb.  

CHEM Trust believes that hormone disrupting chemicals 
need to be replaced with safer alternatives, which do not 

interfere with our health and development.  It is clearly 
absurd, but when the risks posed by these chemicals are 
officially assessed, the total amount of chemicals to which 
humans are exposed that act by blocking testosterone, is 
not considered. It is only the risk from a single chemical 
in isolation that is typically assessed.  Therefore, the ‘total’ 
risk may be grossly underestimated.  This means that 
regulatory authorities may allow something to be used, 
when in reality it could be contributing to damage to baby 
boys, or men’s reproductive health.

Don’t men deserve better?  

Undescended testicles are the most common congenital 
birth defect in male children,59 and were generally accepted 
to affect 2-4% of baby boys, although recent studies in 
Denmark60 and the UK61 suggest the rate may be higher at 
around nine and six boys (respectively) per hundred boys 
born.  Similarly, malformation of the penis (hypospadia) 
appears to have increased in recent decades in several 
European countries,62 the USA,63 Australia64 and China.65   
Testicular cancer is also undoubtedly the most common 
cancer of young men.  Furthermore, studies suggest that 
young men’s sperm counts are much lower than their 
fathers’ with rates declining by perhaps about 2% for each 
subsequent year in which the young men were born.66,67 

Alarmingly, studies in some European countries show that 
1 in 5 young men have a sperm count so low as to impair 
their fertility.68,69,70

Taking Action

Babies in the womb are particularly sensitive to the effects 
of certain chemicals.  Furthermore, the effects caused 
can be irreversible and may not come to light until after 
puberty. Therefore, if a woman is planning to get pregnant 
or is already pregnant she might want to try and avoid 
exposure to unnecessary chemicals, including certain 
toiletries that are applied directly to the skin.  Eating a 
healthy varied diet, with plenty of fruit and vegetables, 
preferably organically grown, may also be beneficial.  
However, more widespread benefit could result from 
stricter regulation of chemicals.  

The Role of CHEM Trust

CHEM Trust is calling for the phase out of man-made 
chemicals with hormone disrupting properties, wherever 
possible.  More information and a detailed technical 
scientific report, commissioned by CHEM Trust, entitled 
“Male reproductive health disorders and the potential 
role of exposure to environmental chemicals”, written by 
Professor Richard Sharpe of the Medical Research Council 
can be found on the CHEM Trust web-site. 
See www.chemtrust.org.uk
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Phthalates

DBP = di(n)butylphthalate

DiBP = di(iso)butylphthalate

BBP = benzyl butyl phthalate

DEHP = di(2-ethylhexyl)phthalate

DPP = dipentyl phthalate 

DINP = diisononyl phthalate

DCHP = dicyclohexyl phthalate

Phthalates are a group of chemicals, produced in high volumes.  They are used to 
impart flexibility to plastic polyvinyl chloride (PVC) products as well as in other 
applications, including pharmaceuticals, and pesticides.  There is widespread 
human exposure with reported uses in building materials, household furnishings, 
clothing, cosmetics, dentures, medical tubing and bags, toys, modelling clay, cars, 
lubricants, waxes and cleaning materials. Exposure may arise via the air, through 
absorption when used on the skin, and through the diet.71 Analysis shows that 
adults, children and new born infants are all exposed to phthalates.72

Below are some of the main reported uses of the individual phthalates.73 
DBP - adhesives, caulk, industrial solvent, medications.
DiBP - adhesives, caulk, industrial solvent.
BBP - vinyl flooring, adhesives, sealants, industrial solvent.
DEHP - soft plastic including tubing, home products.
DINP – soft plastics, replacement for DEHP.
DCHP - stabilizer in rubber, in polymers, and as a plasticiser in coatings for 
cellulose films used in food packaging.74

In the EU, toys containing the following phthalates can no longer be put on the 
market. DBP, BBP and DEHP are banned in all toys and childcare articles (at 
concentrations greater than 0.1%).  Similarly, DINP, DIDP and DNOP are banned 
in toys and childcare articles intended for children under 3 and which can be 
placed in the mouth. (at concentrations greater than 0.1%).75 

Also in the EU, unless present at low levels as impurities, or due to contact with 
plastic pipes or containers during production or storage, the following phthalates 
are banned in cosmetics: DBP, BBP, DEHP. In line with this, DBP, DEHP and 
BBP have all been found at low levels in perfume (for example, at the mg per 
kilogram level), as have DiBP, DINP and DCHP76

As phthalates do not break down very quickly they can be found as contaminants 
in the food chain.  The UK Food Standards Agency is investigating how to identify 
whether the phthalates in food come from environmental contamination or 
from the contact of the food with phthalate-containing materials.77 The use of 
phthalates are restricted in plastic materials (including lids) coming into contact 
with foods.  For example, BBP, DEHP, DBP, DINP and DIDP can not be used 
in throw-away packaging for fatty foods, and in tests with food simulants the 
maximum permitted specific migration limits for BBP, DEHP, DBP, DINP and 
DIDP are 30mg/kg of food, 1.5mg/kg of food, 0.3mg/kg of food, 9mg/kg of food  
and 9mg/kg of food (respectively).78

Only certain phthalates are known testicular toxicants with hormone disrupting 
properties. For example, DBP, DiBP, BBP and DEHP decrease testicular 
testosterone production with about the same potency, while DPP is about three 
times more potent.  Furthermore, they can act in an additive way if simultaneous 
exposure to several of them takes place.79 In addition, DINP has been reported 
to have weak feminizing properties,80 and DCHP has also been reported to have 
weak feminizing or demasculinzing properties.81 DEP is not active in this way in 
animals, but there are some studies suggesting it might be linked to effects in 
humans.82

Examples of chemicals which are reported to disrupt the sex hormones 
and/or damage the male in animal studies.
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Paraben Paraben is the name given to a group of chemicals used as preservatives in 
cosmetics and body care products, including deodorants, creams and lotions.  
They are able to penetrate the skin.83 Studies show that certain paraben can 
disrupt hormones, with some suggested to be able to disrupt testosterone and/or 
the female hormone, oestrogen.84,85

Triclosan Triclosan is an anti-bacterial and anti-fungal chemical widely used in personal 
care products such as some soaps, toothpaste etc.86  Triclosan has also been 
added to plastic products such as kitchen chopping boards.87,88  Research suggests 
it can interfere with testosterone production.89,90  

Triclocarban Triclocarban (TCC or 3,4,4’-trichlorocarbanilide)  is also used as an anti-
bacterial in personal care products such as soaps.  It has sex hormone disrupting 
properties.91 

BPA 

(Bisphenol A)

BPA is the building block of polycarbonate plastic. Some of the plastic bottles 
stamped with the recycling triangle symbol containing the number 7 are 
polycarbonate, as are those with the letters PC.  BPA leaches from a number 
of consumer products including babies’ bottles, plastic plates and the lining of 
tin cans.  Related compounds are also used in dentistry. BPA has feminizing 
(oestrogenic) properties,92 and there is some suggestion of anti-androgenic 
activity.93

Penta-BDE

(Penta-brominated diphenyl ether)

There are actually 3 commercial PBDE products, which predominantly contain 
deca, octa and penta-BDEs, and are therefore called by these names.  PBDEs are 
used as flame retardants to prevent fire taking hold quickly.  Penta-BDE is now 
banned in the EU, but was used in polyurethane foam, for example, in mattresses 
and car and aeroplane seats. Apart from exposure via dust,94 and possible hand to 
mouth transfer, PBDE exposure arises from eating fish and fish-oils.95 Penta-BDE 
has been reported to have anti-androgenic properties.96,97 

PCBs PCBs were once used in a variety of applications, including electrical applications, 
dielectric fluids for transformers and capacitors, hydraulic and heat transfer 
systems, lubricants, gasket sealers, paints, fluorescent lights, plasticizers, 
adhesives, carbonless copying paper, flame retardants, and brake linings. 
Although intentional production has been banned in most countries for many 
years, PCBs may still be found, and can also be accidentally newly generated 
during certain processes when elevated temperatures are used and chlorine is 
present. Human exposure also arises due to contamination of the food chain, 
with fish being a relatively large source. The persistence of PCBs means that they 
are found as ongoing contaminants in humans.  PCBs are reported to have sex 
hormone disrupting properties.98

Dioxins Dioxins are a group of chemicals which are not intentionally produced, but are 
emitted during incomplete or relatively low temperature combustion.  They 
can come from industrial or domestic sources, wherever a chlorine source is 
present. Such sources include, for example, domestic bonfires with PVC plastic, 
incinerators, certain chemical and metal factories (particularly aluminium 
recovery sites), paper pulp production using chlorine, and coal burning in power 
stations and in fire-places in the home.  Exposure can arise from inhalation, 
but mainly comes from contamination of food. In the last decade, the high 
dioxin levels found in contaminated chicken99 and pork100 have received media 
attention.101  Dioxin is a sex hormone disruptor, which can affect testicular 
function.102,103  A recent study where people suffered high exposures, suggests that 
it may permanently decrease the amount and quality of sperm in men exposed 
when young children.104

Diesel fuel 

Exhaust

As diesel is used as a fuel in many cars and lorries, diesel exhaust is widespread.  
Research suggests that diesel fuel exhaust disrupts androgen action.105  Prenatal 
exposure in animals leads to endocrine disruption after birth and suppresses 
testicular function in male rats.106
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Cimetidine

(Tagamet)

Cimetidine is a prescription drug.  It is used for heart-burn, indigestion and 
peptic ulcers, but can have hormone disrupting properties.107,108  

Certain sun-screens

4-MBC

3-BC

A few ultraviolet (UV) filters exhibit estrogenic activity and some also show some 
anti-androgenic activity.109  They have been found as contaminants in waste 
water treatment plants and rivers.  Some have also been found in humans, with 
potential exposure during development being suggested.

As an example, the UV filter 4-methylbenzylidene camphor (4-MBC) exhibits 
estrogenic activity, and pre and postnatal exposure of rats to 4-MBC can 
interfere with male sexual development.110  Also, 3-benzylidene camphor (3-BC) 
administered in chow to the parent and to the offspring until adulthood was 
reported to delay male puberty and affect the reproductive organ weights of adult 
offspring.111

Alkylphenols

Nonylphenol

Octylphenol

Nonylphenol is the breakdown product of the surface active agent, nonylphenol 
ethoxylate.  Many uses are now banned in the EU, for example, including use 
in domestic cleaning and industrial and institutional cleaning, and in textiles 
and leather processing.112 Octyl phenol is used in the production of phenol/
formaldehyde resins (Bakelite) and in the production of octylphenol ethoxylates, 
and used in the formulation of printing inks and in tyre manufacture.113  Both 
nonyl and octyl phenol have oestrogenic effects and can feminize male fish.114 

DDT

break-down product DDE.  

DDT is an insecticide which was used extensively on crops, but is now only 
used in a few countries against the malaria-bearing mosquito. DDT and 
DDE last in the soil for a very long time, potentially for hundreds of years.115  
Unfortunately, due to this persistence, it is still found in some produce, such as 
vegetables, fish and liver.116  DDE is also found as a persistent contaminant in our 
bodies.  The DDT breakdown product or metabolite, p,p’-DDE, is able to block 
testosterone.117,118 

Linuron

Diuron

Linuron is a herbicide used to control weeds on hard surfaces,119 such as, roads, 
railway tracks, paths, and in crops, and forestry. It has been detected in tap 
water,120  and as a residue in vegetables such as carrots, parsnips and spinach121   
Diuron is a similar herbicide, which is also used as a preservative, particularly 
for masonry,122  and was previously used as an anti-foulant product.123   It has 
also been detected in tap water,124  and as a residue in produce such as oranges.125   
Linuron is able to block testosterone,126  and studies suggest that diuron may also 
block testosterone.127  In animals, diuron has been found to damage the testes.128 

Vinclozolin A fungicide which is no longer used in the EU, but it may be found as a residue in 
imported fruit and vegetables.129  Vinclozolin can block testosterone action.130  

Procymidone A fungicide which was used, for example, on plums, lettuce and cucumbers.  In 
the EU, some uses were still allowed up to June 2008, but it can still be used 
elsewhere.  In 2008, it was found as a residue in UK-sold beans, breakfast 
cereals, cucumber and fruit smoothies.131  Procymidone, like vincolozolin, can 
block testosterone action.132    

Iprodione Iprodione is a fungicide which is used in the EU. It has, for example, been found 
as a residue in breakfast cereal, Chinese cabbage, cucumber, parsnips, grapes, 
pears and oranges traded in the UK.133  Iprodione can reduce testosterone 
levels.134 

Prochloraz A fungicide used on fruits and vegetables.  It is to be withdrawn from the EU 
market by December 2011, but even after this date, produce imported from 
outside the EU may still be contaminated. In the UK it is approved for use 
as a fungicide and seed treatment. Prochloraz has anti-androgenic hormone 
disrupting properties, and is reported to feminize male offspring, such that some 
scientists have called for its use to be reduced.135 
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Fenarimol A fungicide which has been use on fruit and vegetables, such as tomatoes, 
aubergines, peppers, cucumbers and melons.136  As of the end of June 2009, 
it will no longer be authorised in the EU,137 but it may still be used elsewhere.  
Fenarimol has sex hormone disrupting properties.138,139

Fenitrothion Fenitrothion is an insecticide which is now not permitted in the EU, but which 
was used, for example, on apples, plums, berries, peas, sweet corn and cereals.140  
It has been found as a contaminant of fruit, such as oranges, imported from 
outside the EU.141  It has also been used in small quantities as a licensed animal 
medicine.142  Fenitrothion has anti-androgenic activity.143,144,145 

Chlorpyrifos-methyl Chlorpyrifos-methyl is an insecticide which is permitted for use in the EU, and is 
used to protect grain during storage.  It is also used, for example, on grape vines.  
Chlorpyrifos-methyl can block the action of testosterone.146,147

Ketoconazole Ketoconazole is used as an anti-fungal product in pharmaceuticals to treat 
fungal infections of the skin.  It can disrupt hormone function and reduce 
testosterone.148   Also, several other azole fungicides, used in agriculture are 
reported to have endocrine disrupting properties.149

Pyrethroid pesticides

Permethrin 

Beta-cyfluthrin

Cypermethrin

Cyfluthrin

Bifenthrin

Some pyrethroid pesticides, such as permethrin, are no longer authorised in the 
EU, but others including cyfluthrin, beta-cyfluthrin and cypermethrin are still 
in use, with for example, the latter found as a residue in apples, beans, melons 
and oranges.  Several have anti-androgenic activity, and these are listed in order 
of suggested increasing potency  - permethrin,  beta-cyfluthrin, cypermethrin,  
cyfluthrin, bifenthrin.150  

A CHEM Trust briefing written by Gwynne Lyons, May 2009

About CHEM Trust

CHEM Trust is a UK charity which aims to protect humans and wildlife from 

harmful chemicals so that they play no part in causing impaired reproduction, 

deformities, disease or deficits in neurological function.

CHEM Trust

PO Box 56842

London N21 1YH

United Kingdom

Email:  askchemtrust@chemtrust.org.uk

Website: http://www.chemtrust.org.uk/

© Chem Trust

(The European Commission’s work on identifying lists of endocrine disrupting chemicals can be found at http://ec.europa.

eu/environment/endocrine/strategy/substances_en.htm)



7

MEN UNDER THREAT:

References

1 US National Cancer Institute, Factsheet on 
Testicular cancer.  Available at http://www.
cancer.gov/cancertopics/factsheet/sites-
types/testicular

2 Huyghe E, Matsuda T, Thonneau P. (2003). 
Increasing incidence of testicular cancer 
worldwide: a review. J Urol., 170(1):5-11.

3 Carlsen E, Giwercman A, Keiding N, 
Skakkebæk N. (1992). Evidence for 
Decreasing Quality of Semen During Past 50 
Years. BMJ., 305:609-613.

4 Irvine, S, Cawood E, Richardson D, 
MacDonald E, Aitken J. (1996). Evidence of 
deteriorating semen quality in the United 
Kingdom: birth cohort study in 577 men in 
Scotland over 11 years. BMJ., 312: 467-471.

5 Swan, SH, Elkin EP, Fenster L. (2000). 
The Question of Declining Sperm Density 
Revisited: An Analysis of 101 Studies 
Published 1934-1996. Environ Health 
Perspect., 108:961-966.

6 Auger J, Kunsmann J M, Czyglik F, 
Jouannet P. (1995). Decline in semen quality 
among fertile men in Paris during the past 20 
years. N Engl J Med., 332:281-285.

7 Mouzon J de, Thonneau, Spira A, Multigner 
L. (1996). Semen quality has declined among 
men born in France since 1950. BMJ., 313:43.

8 Akre O, Pettersson A, Richiardi L. (2009).  
Risk of contralateral testicular cancer among 
men with unilaterally undescended testis: a 
meta analysis). Int J Cancer., 124(3):687-689. 
 
9 Wood HM, Elder JS. (2009). Cryptorchidism 
and testicular cancer: separating fact from 
fiction. J Urol., 181(2):452-61.

10 Skakkebaek NE, Rajpert-De Meyts E, Main 
KM. (2001). Testicular dysgenesis syndrome: 
an increasingly common developmental 
disorder with environmental aspects.  Hum 
Reprod., 16: 972-978.

11 Sharpe RM, Skakkebaek NE. (2003). 
Male reproductive disorders and the role 
of endocrine disruption: advances in 
understanding and identification of areas 
for future research. Pure & Appl Chem., 75: 
2023-2038.

12 Olesen IA, Sonne SB, Hoei-Hansen CE, 
Rajpert-DeMeyts E, Skakkebaek NE. (2007). 
Environment, testicular dysgenesis and 
carcinoma in situ testis. Best Pract Res Clin 
Endocrinol Metab., 21(3):462-78. 

13 Sharpe RM, Skakkebaek NE. (2008). 
Testicular dysgenesis syndrome: mechanistic 
insights and potential new downstream 
effects. Fertil Steril., 89(2 Suppl):33-8. 

14 Welsh M, Saunders PTK, Fisken M, Scott 
HM, Hutchison GR, Smith LB, Sharpe 
RM. (2008). Identification in rats of a 
programming window for reproductive tract 
masculinization, disruption of which leads 

to hypospadias and cryptorchidism. J Clin 
Invest., 118: 1479-1490.

15  Wohlfahrt-Veje C, Main KM, Skakkebæk 
NE. (2009). Testicular Dysgenesis Syndrome; 
Fetal origin of adult reproductive problems. 
Clin Endocrinol (Oxf).  Feb 16. [Epub ahead 
of print].

16 Christiansen S, Scholze M, Axelstad M, 
Boberg J, Kortenkamp A, Hass U. (2008).  
Combined exposure to anti-androgens 
causes markedly increased frequencies of 
hypospadias in the rat.  Int J Androl., 31: 
241-248.

17 Hass U, Scholze M, Christiansen S, Dalgaard 
M, Vinggaard AM, Axelstad M, Metzdorff SB, 
Kortenkamp A. (2007).  Combined exposure 
to anti-androgens exacerbates disruption 
of sexual differentiation in the rat.  Environ 
Health Perspect., 115: 122-128.

18 Kortenkamp A, Faust M, Scholze M, 
Backhaus T. (2007).  Low-level exposure to 
multiple chemicals: reason for human health 
concerns?  Environ Health Perspect., 115: 
106-114.

19 Metzdorff SB, Dalgaard M, Christiansen S, 
Axelstad M, Hass U, Kiersgaard MK, Scholze 
M, Kortenkamp A, Vinggaard AM. (2007).  
Dysgenesis and histological changes of 
genitals and perturbations of gene expression 
in male rats after in utero exposure to 
antiandrogen mixtures.  Toxicol Sci., 98: 
87-98.

20 Sharpe RM. (2008). ‘Additional’ effects of 
phthalates on fetal testosterone production. 
Toxicol Sci., 105: 1-4.

21 Foster PM. (2006).  Disruption of 
reproductive development in male rat 
offspring following in utero exposure to 
phthalate esters.  Int J Androl., 29: 140-147.

22 Gray LE Jr, Ostby J, Furr J, Price M, 
Veeramachaneni DN, Parks L. (2000).  
Perinatal exposure to the phthalates DEHP, 
BBP, and DINP, but not DEP, DMP, or DOTP, 
alters sexual differentiation of the male rat.  
Toxicol Sci., 58: 350-365.

23 Gray LE Jr, Wolf C, Lambright C, Mann 
P, Price M, Cooper RL, Ostby J. (1999).  
Administration of potentially antiandrogenic 
pesticides (procymidone, linuron, iprodione, 
chlozolinate p,p’DDE, and ketoconazole) and 
toxic substances (dibutyl- and diethylhexyl 
phthalate, PCB 169, and ethane dimethane 
sulphonate) during sexual differentiation 
produces diverse profiles of reproductive 
malformations in the male rat.  Toxicol Ind 
Health., 15: 94-118.

24 Hotchkiss AK, Parks-Saldutti LG, Ostby 
JS, Lambright C, Furr J, Vandenbergh JG. 
(2004).  A mixture of the “antiandrogens” 
linuron and butyl benzyl phthalate alters 
sexual differentiation of the male rat in a 
cumulative fashion.  Biol Reprod., 71: 1852-
1861.



MEN UNDER THREAT:

8

25 Gray LE Jr, Ostby J, Furr J, Wolf CJ, 
Lambright C, Parks L, Veeramachaneni DN, 
Wilson V, Price M, Hotchkiss A, Orlando E, 
Guillette L. ( 2001).  Effects of environmental 
antiandrogens on reproductive development 
in experimental animals.  Hum Reprod 
Update. 7: 248-264.

26 Wilson VS, Blystone CR, Hotchkiss, AK, 
Rider CV, Gray LE Jr. (2008).  Diverse 
mechanisms of anti-androgen action: impact 
on male rat reproductive tract development.  
Int J Androl., 31: 178-187.

27 Howdeshell KL, Furr J, Lambright CR, 
Rider CV, Wilson VS, Gray LE Jr. (2007).  
Cumulative effects of dibutyl phthalate 
and diethylhexyl phthalate on male rat 
reproductive tract development: altered fetal 
steroid hormones and genes.  Toxicol Sci., 99: 
190-202.

28 Howdeshell KL, Wilson VS, Furr J, 
Lambright CR, Rider CV, Blystone CR, 
Hotchkiss AK, Gray LE Jr. (2008).  A mixture 
of five phthalate esters inhibits fetal testicular 
testosterone production in the Sprague-
Dawley rat in a cumulative, dose-additive 
manner.  Toxicol Sci., 105: 153-165.

29 Rider CV, Furr J, Wilson VS, Earl Gray Jr 
L. (2008).  A mixture of seven antiandrogens 
induces reproductive malformations in rats.  
Int J Androl., 31: 249-262.

30 Rider CV, Wilson VS, Howdeshell KL, 
Hotchkiss AK, Furr JR, Lambright CR, Gray 
LE Jr. (2009). Cumulatve Effects of In Utero 
Administration of Mixtures of Antiandrogens 
on Male Rat Reproductive Development. 
Toxicol Pathol., Jan 15.

31 Lyons, G (2008).  Effects of pollutants on 
the reproductive health of male vertebrate 
wildlife – Males under threat. Published by 
CHEM Trust, London.  Available at www.
chemtrust.org.uk

32 Myrup C, Westergaard T, Schnack T, Oudin 
A, Ritz C, Wohlfahrt J, Melbye M. (2008).  
Testicular cancer risk in first- and second-
generation immigrants to Denmark.  J Natl 
Cancer Inst., 100: 41-47.

33 Jensen MS, Toft G, Thulstrup AM, 
Henriksen TB, Olsen J, Christensen K, Bonde 
JP. (2008). Cryptorchidism concordance in 
monozygotic and dizygotic twin brothers, full 
brothers, and half-brothers.  Fertil Steril., Nov 
18. [Epub ahead of print] 

34 Wohlfahrt-Veje C, Main KM, Skakkebæk 
NE. (2009). Testicular Dysgenesis Syndrome; 
Fetal origin of adult reproductive problems. 
Clin Endocrinol (Oxf). Feb 16. [Epub ahead 
of print].

35 Sharpe R. (2009). Male reproductive health 
disorders and the potential role of exposure 
to environmental chemicals. Published by 
CHEM Trust, London.   Available at www.
chemtrust.org.uk 

36 Bray F, Ferlay J, Devesa SS, McGlynn 
KA, Møller H. (2006).  Interpreting the 
international trends in testicular seminoma 
and nonseminoma incidence.  Nat Clin Pract 
Urol., 3: 532-543

37 See http://info.cancerresearchuk.org/
cancerstats/types/testis/incidence/

38 See http://info.cancerresearchuk.org/
cancerstats/types/testis/incidence/
Statistics taken from 
Office for National Statistics, Cancer Statistics 
registrations: Registrations of cancer 
diagnosed in 2005, England. Series MB1 
no.35. 2008, National Statistics: London. 
ISD Online Information and Statistics 
Division, NHS Scotland 2008. 
Welsh Cancer Intelligence and Surveillance 
Unit 2008. Cancer Incidence in Wales. 
Northern Ireland Cancer Registry 2008. 
Cancer Incidence and Mortality in Northern 
Ireland. 

39 Huyghe E, Matsuda T, Thonneau P. (2003). 
Increasing incidence of testicular cancer 
worldwide: a review. J Urol.,170(1):5-11.

40 Virtanen HE, Rajpert-De Meyts E, 
Main KM, Skakkebaek NE, Toppari J. 
(2005). Testicular dysgenesis syndrome 
and the development and occurrence of 
male reproductive disorders. Toxicol Appl 
Pharmacol., 207(2 Suppl):501-5. 

41 Bay K, Asklund C, Skakkebaek NE, 
Andersson AM. (2006).  Testicular dysgenesis 
syndrome: possible role of endocrine 
disrupters. Best Pract Res Clin Endocrinol 
Metab., 20(1):77-90.
 
42 See the Prague Declaration signed by 
hundreds of scientists.  Available at: http://
www.ehponline.org/docs/2007/10517/suppl.
pdf

43  Sharpe R. (2009). Male reproductive health 
disorders and the potential role of exposure 
to environmental chemicals. Published by 
CHEM Trust, London.   Available at www.
chemtrust.org.uk
 
44 Henderson BE, Benton B, Cosgrove M, 
Baptista J, Aldrich J, Townsend D, Hart 
W, Mack TM. (1976). Urogenital tract 
abnormalities in sons of women treated with 
diethylstilbestrol. Pediatrics, 58(4):505-507.

45 Gill WB, Schumacher GF, Bibbo M. 
(1977). Pathological semen and anatomical 
abnormalities of the genital tract in human 
male subjects exposed to diethylstilbestrol in 
utero. J Urol.,117(4):477-480.

46 Hosie S, Loff S, Witt K, Niessen K, Waag, 
KL. (2000). Is there a correlation between 
organochlorine compounds and undescended 
testes? Eur J Pediatr Surg., 10:304-309.

47  Baskin LS, Himes K, Colborn T. (2001). 
Hypospadias and endocrine disruption: is 
there a connection? Environ Health Perspect., 
109(11):1175-1183.

48  Swan SH, Main KM, Liu F, Stewart SL, 
Kruse RL, Calafat AM et al. (2005). Decrease 
in anogenital distance among male infants 
with prenatal phthalate exposure. Environ 
Health Perspect., 113(8):1056-1061.

49 Bornman MS, Delport R, Becker P, Risenga 
S, de Jager C. (2005). Urogenital birth defects 
in newborns from a high-risk malaria area in 
Limpopo province, South Africa. Conference 
abstract from September 2005, Sandon, 
Johannesburg.

50 Damgaard IN, Skakkebaek NE, Toppari J, 
Virtanen HE, Shen H, Schramm KW, et al. 
(2006). Persistent pesticides in human breast 
milk and cryptorchidism. Environ Health 
Perspect., 114(7):1133-1138.

51 Main KM, Kiviranta H, Virtanen HE, 
Sundqvist E, Tuomisto JT, Tuomisto J. et 
al. (2007). Flame retardants in placenta and 
breast milk and cryptorchidism in newborn 
boys. Environ Health Perspect., 115(10):1519-
1526.

52 Paris F, Jeandela C, Servant N, Sultan, 
C. (2006.)  Increased serum estrogenic 
bioactivity in three male newborns with 
ambiguous genitalia: A potential consequence 
of prenatal exposure to environmental 
endocrine disruptors. Environ Res., 
100(1):39-43.

53 Main KM, Mortensen GK, Kaleva MM, 
Boisen KA, Damgaard IN, Chellakooty 
M, et al. (2006). Human breast milk 
contamination with phthalates and alterations 
of endogenous reproductive hormones in 
infants three months of age. Environ Health 
Perspect.,114(2):270-276. 

54 Fernandez MF, Olmos B, Granada A, 
López-Espinosa MJ, Molina-Molina LM, 
Fernandez JM, Cruz M, Olea-Serrano F, Olea 
N. (2007). Human exposure to endocrine-
disrupting chemicals and prenatal risk 
factors for cryptorchidism and hypospadias: 
a nested case-control study. Environ Health 
Perspect.,115(S1):8-14.

55 Andersen HR, Schmidt IM, Grandjean 
P, Jensen TK, Budtz-Jørgensen E, 
Kjærstad MB, et al. (2008). Impaired 
Reproductive Development in Sons 
of Women Occupationally Exposed to 
Pesticides during Pregnancy. Environ Health 
Perspect.,116(4):566-572. 

56 Brucker-Davis F, Ducot B, Wagner-Mahler 
K, Tommasi C, Ferrari P, Pacini P, Boda-
Buccino M, Bongain A, Azuar P, Fénichel P. 
(2008). Environmental pollutants in maternal 
milk and cryptorchidism. Gynecol Obstet 
Fertil. ,36(9):840-847.

57 Hardell L, Bavel B, Lindström G, Eriksson 
M, Carlberg M. (2006). In utero exposure 
to persistent organic pollutants in relation 
to testicular cancer risk. Int J Androl., 
29(1):228-234.



9

MEN UNDER THREAT:

58 Shen H, Main KM, Andersson AM, 
Damgaard IN, Virtanen HE, Skakkebaek 
NE, Toppari J, Schramm KW. (2008). 
Concentrations of persistent organochlorine 
compounds in human milk and placenta are 
higher in Denmark than in Finland. Hum 
Reprod., 23(1):201-10. 

59 Ferlin A, Zuccarello D, Zuccarello B, Chirico 
MR, Zanon GF, Foresta C. (2008). Genetic 
alterations associated with cryptorchidism. 
JAMA., 300(19):2271-6. 

60 Boisen KA, Kaleva M, Main KM, Virtanen 
HE, Haavisto AM, Schmidt IM, Chellakooty 
M, Damgaard IN, Mau C, Reunanen M, 
Skakkebaek NE, Toppari J. (2004). Difference 
in prevalence of congenital cryptorchidism in 
infants between two Nordic countries. Lancet, 
363(9417):1264-9.

61 Acerini C, and Hughes I. (2007). Cambridge 
University Department of Paediatrics 
Newsletter No 6, Autumn 2007.  Data from 
the Cambridge Baby Growth Study (CBGS) 
presented at the 35th meeting of the British 
Society for Paediatric Endocrinology and 
Diabetes, Churchill College, Cambridge, 
11–13th of September. 

62  Paulozzi LJ.  (1999). International trends 
in rates of hypospadias and cryptorchidism. 
Environ Health Perspect., 107: 297-302.

63 Nelson CP, Park JM, Wan J, Bloom DA, 
Dunn RL, Wei JT. (2005). The increasing 
incidence of congenital penile anomalies in 
the United States. J Urol., 174: 1573-1576.
 
64 Nassar N, Bower C, Barker A. (2007). 
Increasing prevalence of hypospadias in 
Western Australia, 1980-2000.  Arch Dis 
Child, 92: 580-584.
 
65 Wu YQ, Dai L, Wang YP, Liang J, Zhu J, Wu 
DS. (2005). Secular trends of hypospadias in 
Chinese perinatals. Sichuan Da Xue Xue Bao 
Yi Xue Ban, 36: 274-276.

66 Irvine S, Cawood E, Richardson D, 
MacDonald E, Aitken J. (1996).  Evidence 
of deteriorating semen quality in the United 
Kingdom: birth cohort study in 577 men in 
Scotland over 11 years. BMJ., 312:467-71.

67 Auger J, Kunsmann J M, Czyglik F, 
Jouannet P. (1995). Decline in semen quality 
among fertile men in Paris during the past 20 
years. N Engl J Med., 332:281-85.

68 Jørgensen N, Carlsen E, Nermoen I, Punab 
M, Suominen J, Andersen A-G, Andersson 
A-M, Haugen TB, Horte A, Jensen TK, 
Magnus Ø, Petersen JH, Vierula M, Toppari J, 
Skakkebaek NE. (2002). East-West gradient 
in semen quality in the Nordic-Baltic area: a 
study of men from the general population in 
Denmark, Norway, Estonia and Finland. Hum 
Reprod., 17:2199-2208.

69 Jørgensen N, Asklund C, Carlsen E, 
Skakkebaek NE. (2006).  Coordinated 
European investigations of semen quality: 

results from studies of Scandinavian young 
men is a matter of concern.  Int J Androl., 29: 
54-61 
 
70 Paasch U, Salzbrunn A, Glander HJ, 
Plambeck K, Salzbrunn H, Grunewald 
S, Stucke J, Vierula M, Skakkebaek NE, 
Jørgensen N. (2008). Semen quality in 
sub-fertile range for a significant proportion 
of young men from the general German 
population: a co-ordinated, controlled study 
of 791 men from Hamburg and Leipzig. Int J 
Androl., 31: 93-102.

71 Schettler T. (2006). Human exposure to 
phthalates via consumer products. Int J 
Androl., 29(1):134-139.

72 Howdeshell KL, Wilson VS, Furr J, 
Lambright CR, Rider CV, Blystone CR, 
Hotchkiss AK, Gray LE Jr. (2008). Mixture 
of five phthalate esters inhibits fetal testicular 
testosterone production in the sprague-
dawley rat in a cumulative, dose-additive 
manner. Toxicol Sci.,105(1):153-65.

73  Committee on the health risks of 
phthalates, National Research Council of 
the National Academies. (2008). Phthalates 
and cumulative risk assessment: the tasks 
ahead.  iSBN: 0-309-12842-0. The National 
Academies Press, Washington.  Available at 
http://www.nap.edu/catalog/12528.html

74 Shah N (2009). Pers.comm to Gwynne 
Lyons from Nasreen Shah of Food Standards 
Agency, dated 27th February 2009.

75 Commission Directive 2005/84/EC of the 
European Parliament and of the Council of 
14 December 2005 amending for the 22nd 
time Council Directive 76/769/EEC on the 
approximation of the laws, regulations and 
administrative provisions of the Member 
States relating to restrictions on the 
marketing and use of certain dangerous 
substances and preparations (phthalates 
in toys and childcare articles). L344/40.  
27.12.2005.
 
76 EC Scientific Committee on Consumer 
Products (SCCP). (2007). Opinion on 
phthalates in cosmetic products, adopted on 
21st March 2007.

77  Food Standards Agency (FSA). (2008). 
Research contract C01048: Determination 
of phthalates in foods and establishing 
methodology to distinguish their source, 
Tuesday 6 May 2008. Study Duration: 
February 2008 to October 2009. Contractor: 
Central Science Laboratory.

78  Shah N (2009). Pers.comm to Gwynne 
Lyons from Nasreen Shah of Food Standards 
Agency, dated 27th February 2009.  Also 
see Commission Directive 2007/19/EC, 
implemented in the UK by the Plastic 
Materials and Articles in Contact with Food 
(England) Regulations 2008.
 
79 Howdeshell KL, Wilson VS, Furr J, 
Lambright CR, Rider CV, Blystone CR, 

Hotchkiss AK, Gray LE Jr. (2008). Mixture 
of five phthalate esters inhibits fetal testicular 
testosterone production in the sprague-
dawley rat in a cumulative, dose-additive 
manner. Toxicol Sci.,105(1):153-65.

80 Gray LE Jr, Ostby J, Furr J, Price M, 
Veeramachaneni DN, Parks L. (2000). 
Perinatal exposure to the phthalates DEHP, 
BBP, and DINP, but not DEP, DMP, or DOTP, 
alters sexual differentiation of the male rat. 
Toxicol Sci.,58(2):350-65. 
 
81 Hoshino N, Iwai M, Okazaki Y. (2005). A 
two-generation reproductive toxicity study of 
dicyclohexyl phthalate in rats. J Toxicol Sci., 
30 Spec No:79-96. 
 
82 Swan SH. (2006). Prenatal phthalate 
exposure and anogenital distance 
in male infants. Environ Health 
Perspect.,114(2):A88-9.  
 
83 Ye X, Bishop AM, Reidy JA, Needham LL, 
Calafat AM. (2006). Parabens as urinary 
biomarkers of exposure in humans. Environ 
Health Perspect., 114(12):1843-6.
 
84 Final amended report on the safety 
assessment of methylparaben, ethylparaben, 
propylparaben, isopropylparaben, 
butylparaben, isobutylparaben, and 
benzlparaben as used in cosmetics products, 
Int J Toxicol., 27(4):1-82
 
85 Darbre PD, Harvey PW. (2008). Paraben 
esters: review of recent studies of endocrine 
toxicity, absorption, esterase and human 
exposure, and discussion of potential human 
health risks.  Appl Toxicol., 28(5):561-78.
  
86 Environmental Data Services (ENDS). 
(2000). Phase-out calls as toothpaste biocide 
turns up in breast milk, ENDS Report 304, 
May.
  
87 Glaser A. (2004). The Ubiquitous Triclosan, 
Pesticides and You/Beyond Pesticides-
National Coalition Against the Misuse of 
Pesticides, 24(3): 12-17. 

88 Environment Agency of England and Wales, 
Triclosan Briefing. Environment Agency, 
Bristol. www.environment-agency.gov.uk 
  
89 Kumar V, Balomajumder C, Roy P. (2008). 
Disruption of LH-induced testosterone 
biosynthesis in testicular Leydig cells by 
triclosan: probable mechanism of action. 
Toxicology, 250(2-3):124-31.
  
90 Kumar V, Chakraborty A, Kural MR, 
Roy P. (2009). Alteration of testicular 
steroidogenesis and histopathology of 
reproductive system in male rats treated with 
triclosan. Reprod Toxicol., 27(2):177-85.

91 Chen J, Ahn KC, Gee NA, Ahmed MI, 
Duleba AJ, Zhao L, Gee SJ, Hammock BD, 
Lasley BL. (2008) Triclocarban enhances 
testosterone action: a new type of endocrine 
disruptor? Endocrinology. Mar;149(3):1173-9.



MEN UNDER THREAT:

10

92 EU RAR (EU Risk Assessment Report), 
4,4’-isopropylidenediphenol (Bisphenol-A), 
(online) http://ecb.jrc.it/esis/index.
php?PGM=ora  (for all risk assessment 
reports) Cas number: 80-05-7, Einecs 
number: 201-245-8 http://ecb.jrc.
ec.europa.eu/DOCUMENTS/Existing-
Chemicals/RISK_ASSESSMENT/REPORT/
bisphenolareport325.pdf
[accessed 05/05/09]

93 Sun H, Xu LC, Chen JF, Song L, 
Wang XR. (2006). Effect of bisphenol 
A, tetrachlorobisphenol A and 
pentachlorophenol on the transcriptional 
activities of androgen receptor-mediated 
reporter gene. Food Chem Toxicol., 
44(11):1916-21.

94 Meeker JD, Johnson PI, Camann D, Hauser 
R. (2009). Polybrominated diphenyl ether 
(PBDE) concentrations in house dust are 
related to hormone levels in men. Sci Total 
Environ., 407(10):3425-9.
  
95 Food Standards Agency UK. (2004). Food 
Survey Information Sheet 04/06: Brominated 
chemicals in farmed and wild fish and 
shellfish and fish oil dietary supplements.
  
96 Stoker TE, Cooper RL, Lambright CS, 
Wilson VS, Furr J, Gray LE. (2005). In vivo 
and in vitro anti-androgenic effects of DE-71, 
a commercial polybrominated diphenyl ether 
(PBDE) mixture. Toxicol Appl Pharmacol., 
207(1):78-88.
  
97 Lilienthal H, Hack A, Roth-Härer A, 
Grande SW, Talsness CE. (2006). Effects 
of developmental exposure to 2,2 ,4,4 
,5-pentabromodiphenyl ether (PBDE-99) on 
sex steroids, sexual development, and sexually 
dimorphic behavior in rats. Environ Health 
Perspect.,114(2):194-201.  
 
98 Ma R, Sassoon DA. (2006). PCBs exert 
an estrogenic effect through repression 
of the Wnt7a signaling pathway in the 
female reproductive tract.  Environ Health 
Perspect.,114(6):898-904. 
  
99 van Larebeke N, Hens L, Schepens P, 
Covaci A, Baeyens J, Everaert K, Bernheim 
JL, Vlietinck R, De Poorter G.  (2001). The 
Belgian PCB and dioxin incident of January-
June 1999: exposure data and potential 
impact on health.Environ Health Perspect., 
109(3):265-73.  
  
100 European Food Safety Agency (EFSA). 
(2008). Statement of EFSA on the risks for 
public health due to the presence of dioxins 
in pork from Ireland, Scientific Opinions, 
Publications & Reports. Question number: 
EFSA-Q-2008-777. Adopted date: 10 
December 2008.
  
101 Arthur C, and Dejevsky M. (1999).  US bans 
all EU pork and chicken. The Independent. 
Saturday 5thJune.

102 Fukuzawa NH, Ohsako S, Wu Q, 
Sakaue M, Fujii-Kuriyama Y, Baba T, 

Tohyama C. (2004). Testicular cytochrome 
P450scc and LHR as possible targets of 
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) 
in the mouse. Mol Cell Endocrinol., 221(1-
2):87-96. 
 
103 Choi JS, Kim IW, Hwang SY, 
Shin BJ, Kim SK. (2008). Effect of 
2,3,7,8-tetrachlorodibenzo-p-dioxin on 
testicular spermatogenesis-related panels 
and serum sex hormone levels in rats. BJU 
Int.,101(2):250-5.
  
104 Mocarelli P, Gerthoux PM, Patterson 
DG Jr, Milani S, Limonta G, Bertona M, 
Signorini S, Tramacere P, Colombo L, Crespi 
C, Brambilla P, Sarto C, Carreri V, Sampson 
EJ, Turner WE, Needham LL. (2008). Dioxin 
exposure from infancy through puberty, 
produces endocrine disruption and affects 
human semen quality. Environ Health 
Perspect., 116(1):70-7. 
  
105 Owens CV Jr, Lambright C, Cardon M, 
Gray LE Jr, Gullett BK, Wilson VS. (2006). 
Detection of androgenic activity in emissions 
from diesel fuel and biomass combustion. 
Environ Toxicol Chem., 25(8):2123-31.
  
106 Li C, Taneda S, Taya K, Watanabe G, 
Li X, Fujitani Y, Nakajima T, Suzuki AK. 
(2009).  Effects of in utero exposure to 
nanoparticle-rich diesel exhaust on testicular 
function in immature male rats.  Toxicol 
Lett.,25;185(1):1-8. 
  
107 França LR, Leal MC, Sasso-Cerri 
E, Vasconcelos A, Debeljuk L, Russell 
LD. (2000). Cimetidine (Tagamet) is a 
reproductive toxicant in male rats affecting 
peritubular cells. Biol Reprod., 63(5):1403-
1412.
  
108 Hugues FC, Gourlot C, Le Jeunne C. 
(2000).  Drug-induced gynecomastia 
[abstract in English] Ann Med Interne 
(Paris).,151(1):10-17. 
  
109 Schlumpf M, Durrer S, Faass O, Ehnes C, 
Fuetsch M, Gaille C, Henseler M, Hofkamp L, 
Maerkel K, Reolon S, Timms B, Tresguerres 
JA, Lichtensteiger W. (2008).  Developmental 
toxicity of UV filters and environmental 
exposure: a review.  Int J Androl., 31(2):144-
51. 
  
110 Durrer S, Ehnes C, Fuetsch M, Maerkel 
K, Schlumpf M, Lichtensteiger W. (2007). 
Estrogen sensitivity of target genes 
and expression of nuclear receptor co-
regulators in rat prostate after pre- and 
postnatal exposure to the ultraviolet filter 
4-methylbenzylidene camphor. Environ 
Health Perspect., 115 S1:42-50.
  
111 Schlumpf M, Durrer S, Faass O, Ehnes C, 
Fuetsch M, Gaille C, Henseler M, Hofkamp L, 
Maerkel K, Reolon S, Timms B, Tresguerres 
JA, Lichtensteiger W. (2008).  Developmental 
toxicity of UV filters and environmental 
exposure: a review.  Int J Androl., 31(2):144-
51. 

112 Commission Directive 2003/53/EC 
of the European Parliament and of the 
Council of 18 June 2003 amending for the 
26th time Council Directive 76/769/EEC 
relating to restrictions on the marketing and 
use of certain dangerous substances and 
preparations (nonylphenol, nonylphenol 
ethoxylate and cement). OJ L178/24.  
17.7.2003.
   
113 Brooke, D, Johnson I, Mitchel R, Watts 
C. (2005). Environmental Risk Evaluation 
Report: 4-tert Octyl phenol. Environment 
Agency, Bristol.
  
114 EU RAR (EU Risk Assessment Report), 
4-nonylphenol (branched and nonylphenol  
(online)
http://ecb.jrc.it/esis/index.php?PGM=ora  
(for all risk assessment reports)
CAS Nos: 84852-15-3 and 25154-52-3, 
EINECS Nos: 284-325-5 and 246-672-0
http://ecb.jrc.ec.europa.eu/
DOCUMENTS/Existing-Chemicals/RISK_
ASSESSMENT/REPORT/4-nonylphenol_
nonylphenolreport017.pdf [Last [accessed 
05/05/09].
  
115 ATSDR (US Agency for Toxic Substances 
and Disease Registry). (2002). Public 
Health Statement for DDT, DDE, and DDD.  
Available at http://www.atsdr.cdc.gov/
toxprofiles/phs35.html
  
116 Pesticides Residues Committee (UK) 
(2008). Pesticides Residues Monitoring 
Report, Published 9 December 2008.
  
117 Kelce WR, Stone CR, Laws SC, Gray 
LE, Kemppainen JA, Wilson EM. (1995). 
Persistent DDT metabolite p,p’-DDE is a 
potent androgen receptor antagonist. Nature. 
375(6532):581-5. 
  
118 Wilson VS, Blystone CR, Hotchkiss AK, 
Rider CV, Gray LE Jr. (2008). Diverse 
mechanisms of anti-androgen action: impact 
on male rat reproductive tract development. 
Int J Androl.,31(2):178-87. 
    
119 For EU list of approved pesticides, see 
http://ec.europa.eu/sanco_pesticides/public/
index.cfm
  
120 Anglian Water Services Limited. (2008). 
Data summary tables, published 26th June 
2008, Drinking Water Inspectorate.
  
121 Pesticides Residues Committee (UK). 
(2008). Pesticides Residues Monitoring 
Report, Published 9 December 2008.
  
122 Ball M. (2009). Email pers.com. to Gwynne 
Lyons from Martin Ball of the UK Biocide 
Competent Authority, HSE, dated 19th 
March.
  
123 UK Marine Special Areas of Conservation 
http://www.ukmarinesac.org.uk/activities/
water-quality/wq8_14.htm
  
124 Anglian Water Services Limited. (2008). 
Data summary tables, published 26th June 
2008, Drinking Water Inspectorate.



11

MEN UNDER THREAT:

125  Pesticides Residues Committee (UK). 
(2008). Pesticides Residues Monitoring 
Report, Published 9 December 2008.

126  Cook JC, Mullin LS, Frame SR, Biegel LB. 
(1993). Investigation of a mechanism for 
Leydig cell tumorigenesis by linuron in rats. 
Toxicol Appl Pharmacol.,119(2):195-204. 
  
127 Orton F, Lutz I, Kloas W, Routledge 
EJ. (2009). Endocrine Disrupting Effects 
of Herbicides and Pentachlorophenol: 
In Vitro and in Vivo.  Environ. Sci. 
Technol.,15;43(6):2144-50.
  
128 Cardone A, Comitato R, Angelini F. (2008). 
Spermatogenesis, epididymis morphology and 
plasma sex steroid secretion in the male lizard 
Podarcis sicula exposed to diuron. Environ 
Res.,108(2):214-23. 
  
129 Commission of the European 
Coommunities (2007). Monitoring of 
pesticides residues in products of plant origin 
in the European Union, Norway, Iceland and 
Liechtenstein 2005, 17.10.2007.
  
130 Rider CV, Wilson VS, Howdeshell KL, 
Hotchkiss AK, Furr JR, Lambright CR, Gray 
LE Jr. (2009). Cumulative effects of in utero 
administration of mixtures of “antiandrogens” 
on male rat reproductive development.Toxicol 
Pathol., 37(1):100-13. 
  
131 Pesticides Residues Committee (UK). 
(2008). Pesticides Residues Monitoring 
Report, Published 9 December 2008.
  
132 Rider CV, Wilson VS, Howdeshell KL, 
Hotchkiss AK, Furr JR, Lambright CR, Gray 
LE Jr. (2009). Cumulative effects of in utero 
administration of mixtures of “antiandrogens” 
on male rat reproductive development.Toxicol 
Pathol., 37(1):100-13. 
  
133 Pesticides Residues Committee (UK). 
(2008). Pesticides Residues Monitoring 
Report, Published 9 December 2008.
  
134 Blystone CR, Lambright CS, Furr J, Wilson 
VS, Gray LE Jr. (2007). Iprodione delays male 
rat pubertal development, reduces serum 
testosterone levels, and decreases ex vivo 
testicular testosterone production.Toxicol 
Lett.,174(1-3):74-81. 
  
135 Vinggaard AM, Hass U, Dalgaard M, 
Andersen HR, Bonefeld-Jørgensen E, 
Christiansen S, Laier P, Poulsen ME. (2006). 
Prochloraz: an imidazole fungicide with 
multiple mechanisms of action. Int J Androl., 
29(1):186-92.
  
136 Commission Directive 2006/134/EC 
of 11 December 2006, amending Council 
Directive 91/414/EEC to include fenarimol as 
active substance,  OJ L349/32.  12.12.2006.    
Available at http://www.pesticides.gov.
uk/uploadedfiles/Web_Assets/PSD/
Commission_Directive_2006_134_EC_
Fenarimol.pdf

  137 Lickiss P. (2009). Pers.comm. to Gwynne 
Lyons from Pam Lickiss of the Pesticides 
Safety Directorate dated 23rd March.
  
138 Ankley GT, Jensen KM, Durhan EJ, 
Makynen EA, Butterworth BC, Kahl MD, 
Villeneuve DL, Linnum A, Gray LE, Cardon 
M, Wilson VS. (2005). Effects of two 
fungicides with multiple modes of action 
on reproductive endocrine function in the 
fathead minnow (Pimephales promelas). 
Toxicol Sci., 86(2):300-8. 
  
139 Thorpe KL, Benstead R, Hutchinson TH, 
Tyler CR. (2007). Associations between 
altered vitellogenin concentrations and 
adverse health effects in fathead minnow 
(Pimephales promelas). Aquat Toxicol., 
5;85(3):176-83.
  
140 See Environment Agency of England and 
Wales – Available at
http://www.environment-agency.gov.uk/
business/topics/pollution/158.aspx  [accessed 
05/05/09]
  
141 Pesticides Residues Committee (UK). 
(2008). Pesticides Residues Monitoring 
Report, Published 9 December 2008.
  
142 See Environment Agency of England and 
Wales – Available at
http://www.environment-agency.gov.
uk/business/topics/pollution/158.aspx  
[Accessed 05/05/09]
  
143 Turner KJ, Barlow NJ, Struve MF, Wallace 
DG, Gaido KW, Dorman DC, Foster PM.  
(2002). Effects of in utero exposure to the 
organophosphate insecticide fenitrothion 
on androgen-dependent reproductive 
development in the Crl:CD(SD)BR rat. 
Toxicol Sci., 68(1):174-83. 
  
144 Katsiadaki I, Morris S, Squires C, Hurst 
MR, James JD, Scott AP. (2006). Use of 
the three-spined stickleback (Gasterosteus 
aculeatus) as a sensitive in vivo test for 
detection of environmental antiandrogens. 
Environ Health Perspect., 14(1):115-21.
  
145 Sebire M, Scott AP, Tyler CR, Cresswell 
J, Hodgson DJ, Morris S, Sanders MB, 
Stebbing PD, Katsiadaki I. (2009). The 
organophosphorous pesticide, fenitrothion, 
acts as an anti-androgen and alters 
reproductive behavior of the male three-
spined stickleback, Gasterosteus aculeatus. 
Ecotoxicology, 18(1):122-33.
  
146 Kang HG, Jeong SH, Cho JH, Kim DG, Park 
JM, Cho MH. (2004). Chlropyrifos-methyl 
shows anti-androgenic activity without 
estrogenic activity in rats. Toxicology, 199(2-
3):219-30.
  
147 Jeong SH, Kim BY, Kang HG, Ku HO, Cho 
JH. (2006). Effect of chlorpyrifos-methyl on 
steroid and thyroid hormones in rat F0- and 
F1-generations.Toxicology, 220(2-3):189-202. 
  
148 Shin JH, Moon HJ, Kang IH, Kim TS, 
Kim IY, Park IS, Kim HS, Jeung EB, Han 

SY. (2006). Repeated 28-day oral toxicity 
study of ketoconazole in rats based on the 
draft protocol for the “Enhanced OECD 
Test Guideline No. 407” to detect endocrine 
effects. Arch Toxicol., 80(12):797-803. 
  
149 Taxvig C Vinggaard AM, Hass U, Axelstad 
M, Metzdorff S, Nellemann C. (2008). 
Endocrine-disrupting properties in vivo of 
widely used azole fungicides. Int J Androl., 
31(2)170-177.
  
150 Zhang J, Zhu W, Zheng Y, Yang J, Zhu 
X. (2008). The antiandrogenic activity of 
pyrethroid pesticides cyfluthrin and beta-
cyfluthrin. Reprod Toxicol., 25(4):491-6.
  
151 Kim SS, Lee RD, Lim KJ, Kwack SJ, Rhee 
GS, Seok JH, Lee GS, An BS, Jeung EB, 
Park KL. (2005). Potential estrogenic and 
antiandrogenic effects of permethrin in rats. J 
Reprod Dev., 51(2):201-10.
  
152 Wu W, Zhang J, Zhu W, Zheng YF, Zhu 
HJ, Xu M, Zhu XQ. (2008). Antiandrogenic 
effects of cypermethrin and beta-
cypermethrin, Zhonghua Lao Dong Wei 
Sheng Zhi Ye Bing Za Zhi. 26(4):193-7. 
Abstract only in English.
  
153 Wang L, Liu W, Yang C, Pan Z, Gan 
J, Xu C, Zhao M, Schlenk D. (2007). 
Enantioselectivity in estrogenic potential and 
uptake of bifenthrin.  Environ Sci Technol., 
1;41(17):6124-8.



www.chemtrust.org.uk


