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What are parabens?  

Parabens and para-hydroxybenzoic acid are 
synthetically produced preservatives used in 
cosmetics and food. They are also produced 
naturally. Para-hydroxybenzoic acid is produced by 
all flowering plants1, and parabens are produced 
by some plants and bacteria, possibly for their 
anti-microbial properties2 - 5. Parabens are known 
by various names (see Appendix Table 1) and are 
also referred to collectively as esters of para-
hydroxybenzoic acid (see Appendix Figure 1 for 
chemical structures). 

Where are they used?  

The most common use for parabens is as a 
preservative in cosmetics and personal care 
products (which include shampoos, conditioners, 
deodorants, moisturizers, makeup, creams, 
lotions, skin cleansing products and mouth wash)6. 
They are usually listed as the ingredients ethyl-, 
methyl-, propyl-, and butyl parabens. Parabens are 
also used in pharmaceuticals, medicines, and some 
food products where they may be listed as E 
numbers (see Appendix Table 1). Their use as food 
additives, which include E214, E215, E218 and 
E219, is uncommon in the UK. It is estimated the 
UK uses around 150 tonnes of parabens annually7. 

How are we exposed?  

Many people are exposed to parabens and para-
hydroxybenzoic acid on a daily basis, particularly 
through use of personal care products. Parabens 
are readily absorbed through the skin, so leave-on 
skin products containing parabens, such as lotions 
and make-up, provide continuous exposure8.  

Parabens absorbed through the skin or ingested in 
food are eventually metabolised and excreted in 
urine. Parabens from food are usually excreted 
more quickly than those absorbed through the 
skin6, 9, 10. Parabens have been measured in blood 
and urine, including that of pregnant women, 

placental tissue, amniotic fluid, cord blood after 
crossing the placenta, in breast milk and in breast 
tissue11-16. 

Parabens have become widespread in the 
environment. They have been measured in 
drinking water17, river water18, groundwater19, soil 
and sediments20, aquatic organisms21, 22 including 
farmed fish and shrimp23, as well as in house dust, 
and indoor and outdoor urban air24, 25, 26. 

Is there a link between parabens 
and breast cancer? 

There is growing evidence that parabens and para-
hydroxybenzoic acid can act as oestrogenic 
endocrine disrupting chemicals, interfering with 
our hormone system, in particular with the 
hormone oestrogen9. At high concentrations, 
parabens may increase breast cancer risk27, and 
may also be implicated in the proliferation of 
breast cancer28, 29. 

Endocrine disrupting chemicals 

Endocrine disrupting chemicals (EDCs, also called 
endocrine disruptors) are substances which alter 

Many of us are exposed to parabens on a 
regular basis. These compounds have been 
measured in breast tissue, breast milk and 
placental tissue. In laboratory tests, high 
concentrations of parabens have been found to 
mimic oestrogen. Oestrogen is associated with 
increased breast cancer risk, and compounds 
which mimic this hormone may also be linked 
to breast cancer. When breast tissue is 
developing, it is particularly sensitive to the 
effects of oestrogen and oestrogen mimics. 
Although more research is needed to better 
understand the risks from exposure to 
oestrogen mimics, Breast Cancer UK believes it 
is important to take precautionary measures to 
protect ourselves and our families. 
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the functioning of the endocrine system and 
interfere with hormone action in a way which has 
a negative impact on health30, including increasing 
the risk of some cancers.  

The potential negative effects of exposure to 
endocrine disrupting chemicals in utero (in the 
womb), may not develop until later in life, or in the 
next generation, which makes it very hard to show 
definitively the association between exposure to 
endocrine disruptors and adverse health 
impacts31. For more information on EDCs see 
Breast Cancer UK’s EDC webpage. 

The important role of oestrogen and oestrogen 
mimics 

Oestrogen works by binding to oestrogen 
receptors, which are found in tissues throughout 
the body. The resulting complex triggers a chain of 
important biological events including the 
development of breast tissue32. High levels of 
oestrogen are linked to an increased risk of breast 
cancer because oestrogen encourages cells to 
divide more rapidly. A higher rate of cell division 
increases the possibility of mutations occurring, 
including those that lead to breast cancer. 

Many of the EDCs suspected of increasing breast 
cancer risk are oestrogenic. Oestrogenic 
compounds are linked to increased breast cancer 
risk because they mimic oestrogen’s ability to bind 
to oestrogen receptors, encourage cell division, 
and trigger oestrogen-sensitive gene expression. 
Exposure to oestrogenic EDCs is thought to be 
most potentially damaging if it occurs during 
periods of breast tissue development when breast 
cells divide and change; in utero, around puberty, 
and during pregnancy33 - 36.  

How oestrogenic are parabens? 

In vitro tests (those carried out in a test tube or 
culture dish) show that parabens and para- 
hydroxybenzoic acid are oestrogenic. The order of 

decreasing oestrogenicity of these compounds is 
as follows: butyl paraben > propyl paraben > ethyl 
paraben > methyl paraben > para-hydroxybenzoic 
acid (see Appendix Table 2). However, the 
concentration of parabens and para-
hydroxybenzoic acid needed to have an 
oestrogenic effect (effective concentration) is 
much higher (one hundred thousand to ten million 
times) than that of natural oestrogen37, 9, 38 (see 
Appendix Table 2). These differences in effective 
concentrations between parabens and natural 
oestrogen might not mean parabens are safe. 
Natural oestrogen is a very powerful chemical 
which is effective at extremely low concentrations, 
and concentrations of parabens in the products we 
use are much higher. Research in vitro shows that 
when parabens are tested using high 
concentrations, individually, or in combination, 
they can bind to oestrogen receptors, stimulate 
cell proliferation, and trigger the first stage of 
oestrogen-receptor-dependent gene expression. 
Therefore, the concentrations we have of these 
compounds in our bodies is essential for an 

Parabens are used as preservatives in many cosmetics products 

http://www.breastcanceruk.org.uk/science-and-research/endocrine-disrupting-chemicals/
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evaluation of whether parabens and para-
hydroxybenzoic acid may increase our breast 
cancer risk.  

What concentrations of parabens are we exposed 
to? 

There have been many studies measuring 
parabens and paraben metabolites (break-down 
products) in urine (as opposed to human tissue) 
which demonstrate the almost universal human 
exposure to parabens.  Studies show that relatively 
high concentrations of parabens are efficiently 
metabolised and removed from our bodies39-41. 
Research also shows that reducing exposure to 
parabens results in lower levels in urine after a few 
days42. Generally, methyl paraben, the paraben 
with the weakest oestrogenicity, is found in the 
highest concentrations in urine, followed by propyl 
paraben, and ethyl paraben, with lowest 
concentrations found of butyl paraben, the most 
oestrogenic of the permitted parabens43. 
Measurements of parabens in urine show a wide 
range of concentrations, which may be influenced 
by individual levels of usage of personal care 
products, cosmetics and pharmaceuticals44. 
Studies of paraben concentrations in blood 
generally show very low levels13, 45.  

Information on concentrations of parabens in 
human tissue is very limited. There is one study 
which measured paraben concentrations in 160 
non-cancerous breast tissue samples from breast 
cancer patients11 (see Appendix Table 2). This 
study found that 99% of breast tissue tested 
contained parabens. Surprisingly, a very wide 
range of paraben concentrations was found, even 
in samples from the same patient. Average 
concentrations were much lower than the 
effective concentrations used in the in vitro tests 
(Appendix Table 2), although the highest 
concentrations found in breast tissue were within 
the range of effective concentrations used in some 

  

of the tests (see Appendix Table 2). However, 
measurements of in vitro test concentrations and 
breast tissue concentrations are not directly 
comparable, as the breast tissue originated in vivo 
(as part of a whole biological system) and the in 
vitro tests were carried out in culture media.  

Low levels of parabens have also been measured 
in placental tissue. In one small study parabens 
were detected in 90% of the placental tissue 
samples, at concentrations similar to average 
concentrations measured in breast tissue11, which 
were low overall46. Other research has estimated 
that the oestrogenic dose from parabens 
measured in blood samples from children could be 
similar to the dose they are exposed to from their 
natural oestrogen, effectively doubling their 
oestrogenic burden47. Together this research 
suggests that parabens can occasionally be 
present in our bodies at concentrations high 
enough to mimic the effects of naturally occurring 
oestrogen, and, therefore, potentially have a 
negative effect on breast cancer risk and 
outcomes, but more research is needed as this 
conclusion is based on a single study.  

Other studies have found an association with a 
person’s level of use of products containing 

Parabens are permitted for use in processed and precooked 

meat, cereal or potato based snacks, coated nuts & confectionery 
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parabens, and concentrations found in urine and 
breast milk15, and have demonstrated that 
reducing exposure to parabens rapidly reduces 
levels in urine42, suggesting that reducing 
exposure is effective. However, we do not yet 
know whether it is high exposure to parabens that 
leads to high concentrations in tissue including 
breast tissue, if individuals store parabens in their 
body tissue in different amounts, or how long 
parabens remain in our tissues.  

Another area of research which is lacking is tests 
on the effect of mixtures of parabens with other 
oestrogen compounds. This is important as 
multiple chemicals could interact to have harmful 
effects which may not be evident from studies of 
individual chemicals. 

Could parabens play a role in breast cancer 
progression?  

Some research has indicated a possible role of 
parabens in breast cancer progression. One in vitro 
study showed that parabens at levels lower than 
the average concentrations found in breast tissue 
stimulated the expression of female sex hormone 
receptors (i.e. oestrogen and progesterone 
receptors)48. This suggests that they may be 
implicated in breast cancer progression, even at 
low concentrations. Furthermore, results from 
tests using non-cancerous breast cells suggest that 
such low concentrations of parabens could play a 
possible role in breast cancer initiation48, while 
results from one experiment suggest that propyl 
paraben might inhibit programmed cell death in 
cancer cells, enabling these cells to survive49. 
Another study found that in vitro exposure of 
human breast cancer cells to high concentrations 
of parabens increased the cells’ migratory and 
invasive properties50. A recent study showed that 
molecules known as human epidermal growth 
factor receptor ligands (HER ligands), which are 
found in breast cells, may enhance the cell 

proliferation activity induced by butyl paraben30. 
Another study suggests that methyl paraben may 
increase breast cancer tumour proliferation by 
enhancing the activity of tumour-initiating cells, 
making breast cancer resistant to chemotherapy29. 
It has also been shown in vitro that parabens can 
increase active oestrogen in cells by blocking a 
natural chemical reaction which normally reduces 
active oestrogen concentrations by converting 
them to an inactive form of oestrogen. In addition, 
an additive effect was seen when more than one 
paraben was present10. 

Recently a study was carried out into the effects of 
low concentrations of methyl paraben on rodents 
during critical windows of development28. Paraben 
exposure during puberty resulted in changes in 
gene expression similar to those seen in human 
breast cancer, suggesting that the timing of 
exposure is important and that parabens can play 
a role in breast cancer proliferation.  

Another study of methyl and ethyl paraben found 
that the paraben dose needed to produce the 
human-matched level of parabens in rat urine was 
close to the EU permitted level of parabens in 
food51, 52. The study demonstrated that at these 
concentrations parabens caused an increase in the 
expression of oestrogen responsive genes1. 

Parabens are added to many types of personal care product 
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Conclusion 

In the course of our daily lives we are likely to be 
exposed to parabens and para-hydroxybenzoic 
acid on a regular basis. We also know that these 
compounds are removed from our bodies in urine.  

Research shows that parabens and para-
hydroxybenzoic acid can mimic the effects of 
oestrogen in three widely accepted in vitro 
oestrogenicity tests, albeit at much higher 
concentrations than natural oestrogen.  

Average concentrations of parabens measured in 
one study of breast tissue were much lower than 
the concentrations used in the tests. However, 
some of the higher concentrations measured in 
breast tissue are within the range of 
concentrations used in the oestrogenicity tests. In 
addition, some research suggests that much lower 
concentrations of parabens may play a role in 
breast cancer initiation and progression. Together, 
this suggests that some of us may have levels of 
parabens in our bodies which can mimic 
oestrogen, potentially increasing our risk of breast 
cancer. This risk is thought to be higher during 
periods of breast tissue development. However, it 
is not yet possible to say how small or large the 
increase in risk might be, or how strong the link 
with breast cancer is in comparison to other 
known risks.  

Although there is some evidence suggesting that 
parabens may play a role in breast cancer, studies 
of the direct effects of parabens on humans are 
lacking, especially during important stages of 
development, and long term studies are needed to 
assess the possible effects of exposure over a life 
time. Therefore, we must be cautious in 
interpreting results of a few studies.   

Research is also needed to find out if differences in 
exposure levels account for differences in the 
amount of parabens in our tissues, and how long 

these compounds remain in our tissues following 
any exposure. In addition, it is important to 
consider interactions between parabens and other 
compounds in the products we use, which may 
enhance or counteract any potentially harmful 
effects. 

It may take a long time before we can be sure of 
the link between parabens and breast cancer risk. 
Until then, we can take precautions to reduce our 
parabens exposure, which can do no harm and 
which may have a beneficial effect.  

Regulation of parabens and para-
hydroxybenzoic acid 

Currently, the regulation of parabens and para-
hydroxybenzoic acid falls under EU legislation and 
each compound has permitted concentration 
limits. Under this legislation, seventeen different 
parabens and para-hydroxybenzoic acid are 
permitted for use in cosmetics and personal care 
products, the most commonly used being ethyl 
paraben methyl paraben propyl paraben and butyl 
paraben51. Ethyl paraben, methyl paraben and 
their sodium salts are permitted for use as 
preservatives in processed and precooked meat, 
cereal and potato based snacks, coated nuts, and 
confectionery53.  

In medicines and pharmaceutical products, methyl 
paraben, propyl paraben, ethyl paraben and butyl 
paraben are used as preservatives54.  

In 2014, the EU banned five parabens previously 
used in cosmetics (phenyl paraben, benzyl 
paraben, pentyl paraben, isopropyl paraben and 
isobutyl paraben) because there was insufficient 
information to evaluate their safety51. This 
legislation also reduced the permitted amounts of 
ethyl paraben, methyl paraben, propyl paraben 
and butyl paraben in cosmetics because of their 
potential endocrine disrupting properties and 
prohibited use of butyl paraben and propyl 
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parabens in the nappy area of children under three 
years of age. 

Under the EU Community Rolling Action Plan 
(CoRAP)55, parabens are being re-evaluated 
because of their potential endocrine disrupting 
properties. Methyl paraben and propyl paraben 
are currently undergoing re-evaluation, including 
further safety tests and butyl paraben will be re-
evaluated by 2019. 

Para-hydroxybenzoic acid has been re-evaluated 
and concluded to be safe at current permitted 
levels. 

Breast Cancer UK policy position 

 
Breast Cancer UK supports efforts to reduce the 
amounts of parabens permitted in products 
designed to be applied to the skin or used in food; 
the long-term phase out of parabens in products 
designed to be applied to the skin or used in food; 
and asks that cosmetics and personal care 
products no longer be exempt from the EU 
Regulation on Classification, Labelling and 
Packaging (EC) No 1272/2008, in order that they 
display hazard warnings if applicable. 

 

References 

1. Tomás-Barberán, F. A. and Clifford, M. N. (2000). Dietary hydroxybenzoic 

acid derivatives – nature, occurrence and dietary burden. Journal of the 

Science of Food and Agriculture 80: 1024–1032. doi:10.1002/(SICI)1097-

0010(20000515)80:7<1024::AID-JSFA567>3.0.CO;2-S   

2. Baardseth, P. and Russwurm, H. (1978). Content of some organic acids in 

cloudberry (Rubus chamaemorus L.). Food Chemistry, 3 (1): 43-46. 

https://doi.org/10.1016/0308-8146(78)90046-8 

3. Schäfers F. I. and Herrmann, K. (1982). Analysis of methyl and ethyl 

esters of hydroxybenzoic and hydroxycinnamic acids in plant material. 

Journal of Chromatography A, 240 (2): 387-396. 

https://doi.org/10.1016/S0021-9673(00)99618-3  

4. Bais, H. P. et al. (2003). Root specific elicitation and exudation of 

fluorescent β-carbolines in transformed root cultures of Oxalis tuberosa. 

Plant Physiology and Biochemistry, 41 (4): 345-353. 

https://doi.org/10.1016/S0981-9428(03)00029-9 

5. Quévrain, E. et al. (2009). Novel natural parabens produced by a 

Microbulbifer bacterium in its calcareous sponge host Leuconia nivea. 

Environmental Microbiology 11 (6): 1527-1539. DOI: 10.1111/j.1462-

2920.2009.01880.x 

6. Soni, M. G. et al. (2002). Evaluation of the health aspects of methyl 

paraben: a review of the published literature. Food Chemistry & 

Toxicology 40 (10): 1335-1373. 

https://www.ncbi.nlm.nih.gov/pubmed/12387298 

7. Benson, V. et al (2014). Risks to drinking water from personal care 

products and domestic cleaning products. Drinking Water Inspectorate, 

WRc Ref: DWI9879.03/15903-0. 

http://dwi.defra.gov.uk/research/completed-research/reports/DWI70-2-

283.pdf 

8. Lakeram, M. et al. (2007) Paraben transport and metabolism in the 

biomimetic artificial membrane permeability assay (bampa) and 3-day 

and 21-day caco-2 cell systems. Journal of Biomolecular Screening 12: 

84-91. https://www.ncbi.nlm.nih.gov/pubmed/17099244 

What can you do to reduce your exposure to parabens? 

There are many risk factors for breast cancer, and therefore, many actions we can take that can help us 
to reduce our risk. One of these actions is to reduce exposure to potentially harmful chemicals including 
oestrogen mimics such as parabens and para hydroxybenzoic acid: 

 ● where possible, choose personal care products and make up that do not contain parabens.  

 ● in particular, if you use leave-on products applied to the skin (such as body creams, tanning lotions 
and makeup) choose paraben-free products. This is especially important during pregnancy and 
breastfeeding, for young children, and during puberty. 
● check your children’s snacks and processed foods for the relevant E numbers (E214, E215, E217, 

E218); if present find alternative products where possible. 

● in general, try to buy fresh food, rather than canned or packaged; minimise intake of processed food 

and eat freshly cooked food as often as possible. 

http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0010(20000515)80:7%3C1024::AID-JSFA567%3E3.0.CO;2-S/abstract
http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0010(20000515)80:7%3C1024::AID-JSFA567%3E3.0.CO;2-S/abstract
http://www.sciencedirect.com/science/article/pii/0308814678900468
http://www.sciencedirect.com/science/article/pii/S0021967300996183
http://www.sciencedirect.com/science/article/pii/S0981942803000299
https://www.ncbi.nlm.nih.gov/pubmed/19226298
https://www.ncbi.nlm.nih.gov/pubmed/19226298
https://www.ncbi.nlm.nih.gov/pubmed/12387298
http://dwi.defra.gov.uk/research/completed-research/reports/DWI70-2-283.pdf
http://dwi.defra.gov.uk/research/completed-research/reports/DWI70-2-283.pdf
https://www.ncbi.nlm.nih.gov/pubmed/17099244


UK 2 page Briefing | Flame retardants  
 

 
 7 

BCUK Background Briefing | Parabens 

Breast Cancer UK Ltd, BM Box 7767, London, WC1N 3XX | www.breastcanceruk.org.uk | 0845 680 1322  

Charity no: 1138866 | Company Number: 7348408 

Version 1.0: 24/5/18 Next update by 24/5/21 

9. Pugazhendhi, D. et al. (2005). Oestrogenic activity of p-hydroxybenzoic 

acid (common metabolite of paraben esters) and methylparaben in 

human breast cancer cell lines. Journal of Applied Toxicology 25 (4): 301-

9. DOI: 10.1002/jat.1066 

10. Engeli, R. T. et al. (2017). Interference of paraben compounds with 

estrogen metabolism by inhibition of 17-hydroxysteroid 

dehydrogenases. International Journal of Molecular Science 18(9).  DOI: 

10.3390/ijms18092007 

11. Barr, L. et al. (2012). Measurement of paraben concentrations in human 

breast tissue at serial locations across the breast from axilla to sternum. 

Journal of Applied Toxicology 32: 219–232. DOI: 10.1002/jat.1786 

12. Vela-Soria, F. et al (2014). Simplified matrix solid phase dispersion 

procedure for the determination of parabens and benzophenone-

ultraviolet filters inhuman placental tissue samples. Journal of 

Chromatography A, 1371: 39–47. DOI: 10.1016/j.chroma.2014.10.063 

13. Hines, E. P. et al. (2015). Concentrations of environmental phenols and 

parabens in milk, urine and serum of lactating North Carolina women. 

Reproductive Toxicology 54: 120-128 DOI: 

10.1016/j.reprotox.2014.11.006 

14. Towers, C. V. et al. (2015). Transplacental passage of antimicrobial 

paraben preservatives. Journal of Exposure Science & Environmental 

Epidemiology 25: 604–607. DOI: 10.1038/jes.2015.27 

15. Fisher M., et al. (2017). Paraben concentrations in maternal urine and 

breast milk and its association with personal care product use. 

Environmental Science & Technology 51(7): 4009-4017. DOI: 

10.1021/acs.est.6b04302 

16. Shekar, S. et al. (2017). Detection of phenolic endocrine disrupting 

chemicals (EDCs) from maternal blood plasma and amniotic fluid in 

Indian population. General and Comparative Endocrinology, 241: 100–

107. DOI: 10.1016/j.ygcen.2016.05.025 

17. Carmona E., et al. (2014). Occurrence of acidic pharmaceuticals and 

personal care products in Turia River Basin: from waste to drinking 

water. Sci. Tot. Environ., 484:53-63. DOI: 

10.1016/j.scitotenv.2014.02.085 

18. Kasprzyk-Hordern B., et al. (2008). The occurrence of pharmaceuticals, 

personal care products, endocrine disruptors and illicit drugs in surface 

water in South Wales, UK. Water Research, 42: 3498– 3518. DOI: 

10.1016/j.watres.2008.04.026 

19. Stuart M., et al. (2012). Review of risk from potential emerging 

contaminants in UK groundwater. Sci Total Environ., 416: 1-21. DOI: 

10.1016/j.scitotenv.2011.11.072 

20. Viglino L., et al. (2011). High throughput analysis of solid-bound 

endocrine disruptors by LDTD-APCI-MS/MS. J. Environ. Monit., 13: 583-

590. DOI: 10.1039/c0em00550a 

21. Xue J., et al. (2015). Elevated accumulation of parabens and their 

metabolites in marine mammals from the United States coastal waters. 

Environ. Sci. Technol., 49: 12071−12079.  DOI: 10.1021/acs.est.5b03601 

22. Xue J., et al. (2017). Trophic magnification of parabens and their 

metabolites in a subtropical marine food web. Environ. Sci. Technol., 51: 

780−789. DOI: 10.1021/acs.est.6b05501 

23. Fussell R. J., et al. (2014). Investigation into the occurrence in food of 

veterinary medicines, pharmaceuticals, and chemicals used in personal 

care products. J. Agric. Food Chem., 62: 3651−3659. DOI: 

10.1021/jf4052418 

24. Canosa, P. et al. (2007). Determination of parabens and triclosan in 

indoor dust using matrix solid-phase dispersion and gas chromatography 

with tandem mass spectrometry. Analytical Chemistry 79: 1675-1681. 

DOI: 10.1021/ac061896e 

25. Rudel, R. A. et al. (2010).  Semivolatile endocrine-disrupting compounds 

in paired indoor and outdoor air in two northern California communities. 

Environmental Science & Technology 44: 6583-6590 DOI: 

10.1021/es100159c 

26. Tran M. T., et al. (2016). Occurrence of phthalate diesters (phthalates), p-

hydroxybenzoic acid esters (parabens), bisphenol A diglycidyl ether 

(BADGE) and their derivatives in indoor dust from Vietnam: Implications 

for exposure. Chemosphere 144: 1553–1559. DOI: 

10.1016/j.chemosphere.2015.10.028 

27. Darbre, P. D. and Harvey, P. W. (2014). Parabens can enable hallmarks 

and characteristics of cancer in human breast epithelial cells: a review of 

the literature with reference to new exposure data and regulatory 

status. Journal of Applied Toxicology 34 (9): 925-938. DOI: 

10.1002/jat.3027 

28. Lillo, M. A. et al. (2016). Methylparaben stimulates tumor initiating cells 

in ER+ breast cancer models. Journal of Applied Toxicology 37: 417–425. 

DOI: 10.1002/jat.3374 

29. Pan, S. et al. (2016). Parabens and human epidermal growth factor 

receptor ligand cross-talk in Breast Cancer Cells. Environmental Health 

Perspectives 124 (5): 563–569.  DOI:  10.1289/ehp.1409200 

30. European Commission (2016) Endocrine Disruptors [online]. 

http://ec.europa.eu/environment/chemicals/endocrine/index_en.htm 

[Accessed 23:10:17]  

31. Solecki, R. et al. (2017). Scientific principles for the identification of 

endocrine‑disrupting chemicals: a consensus statement. Archives of 

Toxicology 91: 1001–1006. DOI: 10.1007/s00204-016-1866-9 

32. Klinge, C. M. (2001). Estrogen receptor interaction with estrogen 

response elements. Nucleic Acids Research 29 (14): 2905-2919. PMCID: 

PMC55815 

33. Gopalakrishnan, K. et al. (2017). Changes in mammary histology and 

transcriptome profiles by low-dose exposure to environmental phenols 

at critical windows of development. Environmental Research, 152: 233–

243. DOI: 10.1016/j.envres.2016.10.021 

34. Russo, J. et al. (2001). Mammary gland architecture as a determining 

factor in the susceptibility of the human breast to cancer. The Breast 

Journal 7(5): 278–291. PMID: 11906437 

35. Rudel, R.A. et al. (2011). Environmental exposures and mammary gland 

development: state of the science, public health implications, and 

research recommendations. Environmental Health Perspectives 119: 

1053–1061. DOI:  10.1289/ehp.1002864 

36. Macias, H. and Hinck, L. (2012). Mammary gland development. Wiley 

Interdisciplinary Reviews in Developmental Biology 1: 533–557.DOI: 

10.1002/wdev.35  

37. Byford, J. R. et al. (2002). Oestrogenic activity of parabens in MCF7 

human breast cancer cells. Journal of Steroid Biochemistry & Molecular 

Biology 80: 49–60. PMID: 11867263 

38. Charles, A. K. and Darbre, P. D. (2013). Combinations of parabens at 

concentrations measured in human breast tissue can increase 

proliferation of MCF-7 human breast cancer cells. Journal of Applied 

Toxicology 33(5): 390-398. DOI: 10.1002/jat.2850 

39. Genuis, S. J. et al. (2013). Paraben levels in an urban community of 

Western Canada. ISRN Toxicology 507897. DOI: 10.1155/2013/507897 

40. Pycke, B. F. G. et al. (2015). Maternal and fetal exposure to parabens in a 

multiethnic urban U.S. population. Environment International 84: 193-

200. DOI: 10.1016/j.envint.2015.08.012 

41. Smarr, M. M. et al. (2017). Urinary concentrations of parabens and other 

antimicrobial chemicals and their association with couples' fecundity. 

Environmental Health Perspectives 125(4): 730-736. DOI: 

10.1289/EHP189 

42. Harley, K. G., et al. (2016). Reducing phthalate, paraben, and phenol 

exposure from personal care products in adolescent girls: Findings from 

the HERMOSA Intervention Study. Environmental Health Perspectives 

124 (10): 1600-1607. DOI: 10.1289/ehp.1510514 

43. Nowak, K. et al. (2018). Parabens and their effects on the endocrine 

system. Molecular and Cellular Endocrinology, Available online March 

2018. DOI.org/10.1016/j.mce.2018.03.014 

https://www.ncbi.nlm.nih.gov/pubmed/16021681
https://www.ncbi.nlm.nih.gov/pubmed/28925944
https://www.ncbi.nlm.nih.gov/pubmed/28925944
https://www.ncbi.nlm.nih.gov/pubmed/22237600
https://www.ncbi.nlm.nih.gov/pubmed/25456585
https://www.ncbi.nlm.nih.gov/pubmed/25463527
https://www.ncbi.nlm.nih.gov/pubmed/25463527
https://www.ncbi.nlm.nih.gov/pubmed/25944699
https://www.ncbi.nlm.nih.gov/pubmed/28318231
https://www.ncbi.nlm.nih.gov/pubmed/28318231
https://www.ncbi.nlm.nih.gov/pubmed/27235644
https://www.ncbi.nlm.nih.gov/pubmed/24686145
https://www.ncbi.nlm.nih.gov/pubmed/24686145
https://www.ncbi.nlm.nih.gov/pubmed/18514758
https://www.ncbi.nlm.nih.gov/pubmed/18514758
https://www.ncbi.nlm.nih.gov/pubmed/22209399
https://www.ncbi.nlm.nih.gov/pubmed/22209399
https://www.ncbi.nlm.nih.gov/pubmed/21206945
https://www.ncbi.nlm.nih.gov/pubmed/26379094
https://www.ncbi.nlm.nih.gov/pubmed/27959523
https://www.ncbi.nlm.nih.gov/pubmed/24495205
https://www.ncbi.nlm.nih.gov/pubmed/24495205
https://www.ncbi.nlm.nih.gov/pubmed/17297972
http://pubs.acs.org/doi/abs/10.1021/es100159c
http://pubs.acs.org/doi/abs/10.1021/es100159c
https://www.ncbi.nlm.nih.gov/pubmed/26498104
https://www.ncbi.nlm.nih.gov/pubmed/26498104
https://www.ncbi.nlm.nih.gov/pubmed/25047802
https://www.ncbi.nlm.nih.gov/pubmed/25047802
https://www.ncbi.nlm.nih.gov/pubmed/27581495
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4858398/
http://ec.europa.eu/environment/chemicals/endocrine/index_en.htm
https://www.ncbi.nlm.nih.gov/pubmed/27714423
https://www.ncbi.nlm.nih.gov/pubmed/11452016
https://www.ncbi.nlm.nih.gov/pubmed/11452016
https://www.ncbi.nlm.nih.gov/pubmed/27810681
https://www.ncbi.nlm.nih.gov/pubmed/11906437
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3237346/
https://www.ncbi.nlm.nih.gov/pubmed/22844349
https://www.ncbi.nlm.nih.gov/pubmed/22844349
https://www.ncbi.nlm.nih.gov/pubmed/11867263
https://www.ncbi.nlm.nih.gov/pubmed/23364952
https://www.ncbi.nlm.nih.gov/pubmed/24455315
https://www.ncbi.nlm.nih.gov/pubmed/26364793
https://www.ncbi.nlm.nih.gov/pubmed/27286252
https://www.ncbi.nlm.nih.gov/pubmed/27286252
https://www.ncbi.nlm.nih.gov/pubmed/26947464
https://www.sciencedirect.com/science/article/pii/S0303720718301060


UK 2 page Briefing | Flame retardants  
 

 
 8 

BCUK Background Briefing | Parabens 

Breast Cancer UK Ltd, BM Box 7767, London, WC1N 3XX | www.breastcanceruk.org.uk | 0845 680 1322  

Charity no: 1138866 | Company Number: 7348408 

Version 1.0: 24/5/18 Next update by 24/5/21 

44. Honda, M. et al. (2018). Parabens in human urine from several Asian 

countries, Greece, and the United States. Chemosphere 201 (2018) 13-

19. DOI: 10.1016/j.chemosphere.2018.02.165 

45. Azzouz, A. J. et al. (2016). Simultaneous determination of parabens, 

alkylphenols, phenylphenols, bisphenol A and triclosan in human urine, 

blood and breast milk by continuous solid-phase extraction and gas 

chromatography–mass spectrometry. Journal of Pharmaceutical and 

Biomedical Analysis 119: 16–26. DOI: 10.1016/j.jpba.2015.11.024  

46. Vela-Soria, F. et al. (2017). Assessment of parabens and ultraviolet filters 

in human placenta tissue by ultrasound-assisted extraction and ultra-

high performance liquid chromatography-tandem mass spectrometry. 

Journal of Chromatography A. 1487: 153–161. DOI: 

10.1016/j.chroma.2017.01.041 

47. Boberg, J. et al. (2010). Possible endocrine disrupting effects of parabens 

and their metabolites. Reproductive Toxicology 30: 301–312. DOI: 

10.1016/j.reprotox.2010.03.011 

48. Wróbel, A. M. and Gregoraszczuk, E. Ł., (2014).   Actions of methyl-, 

propyl- and butylparaben on estrogen receptor- and  and the 

progesterone receptor in MCF-7 cancer cells and noncancerous MCF-10A 

cells. Toxicology Letters 230: 375–381. DOI: 10.1016/j.toxlet.2014.08.012 

49. Wróbel, A. M. and Gregoraszczuk, E. Ł. (2015). Action of methyl-, propyl- 

and butylparaben on GPR30 gene and protein expression, cAMP levels 

and activation of ERK1/2 and PI3K/Akt signaling pathways in MCF-7 

breast cancer cells and MCF-10A non-transformed breast epithelial cells. 

Toxicology Letters 238: 110–116.  DOI: 10.1016/j.toxlet.2015.08.001  

50. Khanna, S. et al. (2014). Exposure to parabens at the concentration of 

maximal proliferative response increases migratory and invasive activity 

of human breast cancer cells in vitro. Journal of Applied Toxicology 34: 

1051–1059. DOI: 10.1002/jat.3003 

51. Commission Regulation (EU) No 1004/2014 of 18 September 2014 

amending Annex V to Regulation (EC) No 1223/2009 of the European 

Parliament and of the Council on cosmetic products (EC) No 1004/2014 

Annex V/12. 1004/2014 [Accessed 23.10.17] 

52. Sun, L. et al. (2016). The estrogenicity of methylparaben and 

ethylparaben at doses close to the acceptable daily intake in immature 

Sprague-Dawley rats. Scientific Reports 6:25173 DOI: 10.1038/srep25173 

53. Directive 2006/52/EC of the European Parliament and of the Council of 5 

July 2006 amending Directive 95/2/EC on food additives other than 

colours and sweeteners and Directive 94/35/EC on sweeteners for use in 

foodstuffs.  2006/52 [Accessed 23.10.17]  

54. European Medicines Agency (2015). Reflection paper on the use of 

methyl- and propylparaben as excipients in human medicinal products 

for oral use. EMA/CHMP/SWP/272921/2012. 27291/2012 

55. European Chemicals Agency (2017) Community Rolling Action Plan 

[online]. Available from:  corap-list-of-substances [Accessed 23.10.17]

 

 

Thanks to Dr Robin Mesnage and Dr Michelle Bellingham for reviewing this document 

Breast Cancer UK works to save lives and reduce breast cancer rates by tackling the environmental and chemical causes of the 
disease. 

For further information on how harmful chemicals may be linked to breast cancer and full references please visit our website 
www.breastcanceruk.org.uk 

To receive a large text version of this publication, please contact Breast Cancer UK. 

 

Disclaimer 

This work in no way claims to be a comprehensive treatment of the subject of all chemicals or risk factors associated with breast cancers.  
Breast Cancer UK has used all reasonable endeavours to ensure that the content of this leaflet is correct at the time of publishing but no 
warranty is given to that effect nor any liability accepted for any loss or damage arising from the use of the information in this leaflet. 

Breast Cancer UK 2018 (all rights reserved) 

BM Box 7767, London, WC1N 3XX 

info@breastcanceruk.org.uk 

Twitter @BreastCancer_UK 

Facebook breastcanceruk 

www.breastcanceruk.org.uk 

Breast Cancer UK Reg. Charity no.: 1138866 Reg. Company no. 7348408 

Last updated May 24 2018 (Version 1.0) 

 

 

 

 

  

We welcome your feedback, if you have any 

comments or suggestions about this leaflet 

please contact us at info@breastcanceruk.org.uk 

or on 0845 680 1322  

https://www.ncbi.nlm.nih.gov/pubmed/29510318
https://www.ncbi.nlm.nih.gov/pubmed/26637951
https://www.ncbi.nlm.nih.gov/pubmed/28129936
https://www.ncbi.nlm.nih.gov/pubmed/28129936
https://www.ncbi.nlm.nih.gov/pubmed/20381602
https://www.ncbi.nlm.nih.gov/pubmed/20381602
https://www.ncbi.nlm.nih.gov/pubmed/25128701
https://www.ncbi.nlm.nih.gov/pubmed/26253279
https://www.ncbi.nlm.nih.gov/pubmed/24652746
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32014R1004
https://www.ncbi.nlm.nih.gov/pubmed/27121550
http://eur-lex.europa.eu/eli/dir/2006/52/oj
http://www.ema.europa.eu/ema/index.jsp?curl=pages/includes/document/document_detail.jsp?webContentId=WC500143139&mid=WC0b01ac058009a3dc
https://echa.europa.eu/information-on-chemicals/evaluation/community-rolling-action-plan/corap-list-of-substances
http://www.breastcanceruk.org.uk/
mailto:info@breastcanceruk.org.uk


UK 2 page Briefing | Flame retardants  
 

 
 9 

BCUK Background Briefing | Parabens 

Breast Cancer UK Ltd, BM Box 7767, London, WC1N 3XX | www.breastcanceruk.org.uk | 0845 680 1322  

Charity no: 1138866 | Company Number: 7348408 

Version 1.0: 24/5/18 Next update by 24/5/21 

 

Appendix  

Table 1. List of parabens permitted for use in the EU with common alternative names. For a more 
comprehensive list of alternative names see EWG’s skindeep cosmetics database website. 

 

Common name E number Alternative name Alternative name 

para-hydroxybenzoic acid  p- hydroxybenzoic acid 4-hydroxybenzoic acid 

ethyl paraben E214 ethyl p-hydroxybenzoate ethyl 4-hydroxybenzoic acid 

sodium ethyl paraben E215 sodium ethyl p-hydroxybenzoate sodium ethyl 4-hydroxybenzoic acid 

propyl paraben  E216 propyl p-hydroxybenzoate propyl 4-hydroxybenzoate 

sodium propyl paraben E217 sodium propyl p-hydroxybenzoate sodium propyl 4-hydroxybenzoate 

methyl paraben E218 methyl p-hydroxybenzoate methyl 4-hydroxybenzoate 

sodium methyl paraben E219 sodium methyl p-hydroxybenzoate sodium methyl 4-hydroxybenzoate 

potassium ethyl paraben  potassium ethyl p-

hydroxybenzoate 

potassium ethyl 4-hydroxybenzoate 

potassium methyl 

paraben 

 potassium methyl p-

hydroxybenzoate 

potassium methyl 4-

hydroxybenzoate 

sodium paraben  sodium p-hydroxybenzoate  sodium 4-hydroxybenzoate 

potassium paraben  potassium p-hydroxybenzoate potassium 4-hydroxybenzoate 

calcium paraben  calcium p-hydroxybenzoate calcium 4-hydroxybenzoate 

butyl paraben  butyl p-hydroxybenzoate butyl 4-hydroxybenzoate 

sodium butyl paraben  sodium butyl p-hydroxybenzoate sodium butyl 4-hydroxybenzoate 

potassium butyl paraben  potassium butyl p-

hydroxybenzoate 

potassium butyl 4-hydroxybenzoate 

potassium propyl 

paraben 

 potassium propyl p-

hydroxybenzoate 

potassium propyl 4-hydroxybenzoate 

hexamidine paraben    

hexamidine diparaben    

 

  

https://www.ewg.org/skindeep/search.php?query=paraben&&showmore=ingredients&atatime=50#.WmIZSahl_cs
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Table 2. Results of paraben and para-hydroxybenzoic acid a) oestrogen binding assays, b) cell proliferation assays 
and c) reporter gene assays, with concentrations of parabens in 160 non-cancerous breast tissue samples from breast 

cancer patients. Note that 17-oestradiol is referred to as natural oestrogen throughout the text. References: a Byford 
et al. 2002 R; b Pugazhendi et al. 2005 R; c Charles & Darbre 2013 R; d Barr et al. 2012 R. Cell proliferation assay 
durations: a 12 days; b 7 days, c 14 days. For example, in a cell proliferation assay, butyl paraben achieved a similar 

level of cell proliferation to 17-oestradiol, when a 1x10-5 Molar concentration of butyl paraben was used. This 

concentration is 100 000 times stronger that the concentration of 17-oestradiol used in the test a. 

a) Oestrogen receptor binding assays 

substance name relative concentration for maximum observed effect 

brackets show effect strength as % 

17-oestradiol a x 10 (100%) 

butyl paraben a x 1 000 000 (86%) 

propyl paraben a x 1 000 000 (77%) 

ethyl paraben a x 1 000 000 (55%) 

methyl paraben a x 1 000 000 (21%) 

17-oestradiol b x 100 (100%) 

methyl paraben b x 10 000 000 (72%) 

p-hydroxybenzoic acid b x 10 000 000 (99%) 

b) Cell proliferation assays 

substance name molar concentration in growth medium for maximum observed effect 

brackets show concentration relative to that of 17-oestradiol 

=E means effect achieved equivalent to that from 17-oestradiol 

 17-oestradiol a 1x 10-10  

butyl paraben a 1x10-5 =E (x 100 000)  

propyl paraben a 5x10-5 =E (x 500 000)  

ethyl paraben a 1x10-4 =E (x 1 000 000)  

methyl paraben a 2x 10-4 (x 2 000 000)  

p-hydroxybenzoic acid b 1x10-4 (x 1 000 000)  

 brackets show concentration relative to that of 17-oestradiol 

17-oestradiol c 5 x 10-11  

butyl paraben c 5 x 10-6  (x 100 000)  

propyl paraben c 6 x 10-6  (x 120 000) 

ethyl paraben c 4 x 10-5  (x 800 000) 

methyl paraben c 2 x 10-4 (x 4 000 000) 

c) Reporter gene assays (oestrogen-sensitive gene expression) 

substance name molar concentration in growth medium 24 hours 

round brackets: concentration relative to 17-oestradiol; 

curly brackets: % increase in oestrogen-sensitive gene expression 

17-oestradiol a 1x 10-8 {260%}  

butyl paraben a 1x 10-5 (x 1 000) {20%}  

propyl paraben a 1x 10-5 (x 1 000) {30%}  

ethyl paraben a 1x 10-4 (x 10 000) {40%}  

methyl paraben a - 

17-oestradiol b 1x 10-8 {207%}  

methyl paraben b 1x 10-3 (x 100 000) {63%} 

p-hydroxybenzoic acid b 5x 10-4 (x 10 000) {26%}  



UK 2 page Briefing | Flame retardants  
 

 
 11 

BCUK Background Briefing | Parabens 

Breast Cancer UK Ltd, BM Box 7767, London, WC1N 3XX | www.breastcanceruk.org.uk | 0845 680 1322  

Charity no: 1138866 | Company Number: 7348408 

Version 1.0: 24/5/18 Next update by 24/5/21 

Table 2 cont. 

 

Concentrations of parabens in breast tissue 

substance name maximum concentration in breast tissue 

(nanograms of compound per gram of tissue) 

butyl paraben d 95 

propyl paraben d 2053 

ethyl paraben d 500 

methyl paraben d 5103 

 

Figure 1 

 

 

 

Figure 1. Chemical structure and CAS number of para-hydroxybenzoic acid, parabens and 17-oestradiol. Adapted 
from Pugazhendi et al. (2005)9, and Darbre and Harvey (2014)27. 

 


