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Data of the European Cancer Registries indicate that the incidence of breast cancer, which is the most
common cancer among women, tends to increase not only in postmenopausal but also in very young
women. The potential causes of breast cancer are genetic predisposition, long‑term hormonal replace‑
ment therapy, alcohol, environmental pollution, and possibly modern lifestyle. The controversial results
of several studies suggest that certain everyday-use products (including cosmetic ingredients) may be
linked to breast cancer. Some of these ingredients, such as ethylene oxide, have recently been classified
by the International Agency for Research for Cancer as carcinogenic and mutagenic to humans, with
sufficient evidence of carcinogenicity for breast cancer. Other ingredients, such as xenoestrogens, are
chemicals which have an estrogen‑like effect or disrupt the normal metabolism of the natural estrogen
and thus act as carcinogens. Some of them have been shown to result in DNA damage in animal and
human mammary epithelial cells and, therefore, have the potential to generate genomic instability in
the breast tissue. Examples of xenoestrogens with such properties include parabens, aluminium salts,
phthalates, or bisophenol A. No sufficient epidemiological data on humans have been published so far,
and the effects of a mixture of chemicals to which women are exposed during lifetime on the incidence
of breast cancer have not been investigated. However, the results of the available studies emphasize
the need for analysis of adverse environmental factors, which, in addition to a genetic predisposition
and natural aging, may contribute to the increased incidence of breast cancer.
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Introduction Data of the European Cancer Regis‑
tries indicate that the incidence of breast cancer,
which is the most common cancer among women
in industrialized countries, tends to increase.1-3
The alarming fact is a growing incidence of breast
cancer not only in postmenopausal but also in
young women (under the age of 35 years).1-3
An increasing incidence of breast cancer can
be explained not only by lifetime prolonga‑
tion, higher cancer detection rates owing to ad‑
vanced technology, or a genetic predisposition
at BRCA1 and BRCA2 mutations, metabolizing
enzyme polymorphisms, and increased expres‑
sion of epidermal growth factor and its receptor,
HER, but also by environmental factors, which
disrupt hormone metabolism and induce insta‑
bility of the human gene.1-5 Other factors po‑
tentially involved in the development of breast
cancer include the socioeconomic status, some
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food additives, pesticides, long‑term estrogen
and progesterone replacement therapy, radia‑
tion, and alcohol.1-6
In the last years, ingredients used to make con‑
sumer products (including cosmetics) have come
under increased scrutiny for their possible ef‑
fects on human health and on the environment.
The controversial results of several studies sug‑
gest that certain cosmetic ingredients may be
linked to breast cancer. The current paper dis‑
cusses a number of ingredients used in cosmet‑
ics, which have been taken under a magnifying
glass in the recent years as potential contribu‑
tors to breast cancer.
Ethylene oxide Ethylene oxide is important for
the production of detergents, thickeners, sol‑
vents, plastics, and various organic chemicals. It
is also found in fragrances. Recently, it has also
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been commonly used to manufacture popular
brands of shampoo, other cosmetics, and ster‑
ilizing agents until the International Agency for
Research for Cancer (IARC) classified it as carci‑
nogenic and mutagenic to humans, with suffi‑
cient evidence of carcinogenicity in humans for
lymphoid and breast malignant neoplasms.7-10
Although, according to the European legisla‑
tion, the use of ethylene oxide as a cosmetic in‑
gredient is prohibited, it still remains as residu‑
al impurity during cosmetic manufacture.9 Other
potential environmental factors associated with
an increased risk of breast cancer are xenoestro‑
gens, chemicals exerting an estrogen-like effect
in the body or capable of disrupting the normal
metabolism of natural estrogen and thus act‑
ing as carcinogens.11 Currently, there are some
160 xeneoestrogens that may be involved in breast
cancer development. Women are the largest group
of consumers of cosmetic products, which may be
a significant source of xenoestrogens.
Numerous epidemiological, clinical, and exper‑
imental studies conducted over more than a cen‑
tury have confirmed that it is particularly the pro‑
longed exposure to higher concentrations of estro‑
gen that plays a central role in the development
and progression of breast cancer.12,13 An example
of such substances are numerous chemicals with
estrogenic properties such as parabens, alumini‑
um salts, and phthalates.
Parabens Parabens, the alkyl esters of p‑hy‑
droxybenzoic acid (methylparaben, ethylpara‑
ben, propylparaben, n‑butylparaben, and isobu‑
tylparaben), continue to be widely used as antimi‑
crobial preservatives in products used by humans,
including most of the cosmetics (body creams, an‑
tiperspirants, suncare products, lotions, or sham‑
poos) and pharmaceuticals, but also food.13-15 El‑
der16 identified parabens in 99% of the cosmet‑
ics tested. Janjua et al.17 demonstrated that para‑
bens can be rapidly absorbed through the skin
into the human body even from a single dose
of a body care product and long‑term exposure
results in the accumulation of these chemicals.
The measurement of intact esters in human
breast cancer tissue sparked an international de‑
bate in 2004 because of estrogenic properties of
parabens.18 Furthermore, the incidence of about
60% of breast cancers in the upper outer quad‑
rant of the breast suggested that there was a re‑
lationship between the chemicals applied under‑
arm and the development of breast cancer.19 Al‑
though the higher incidence of breast cancer in
the upper outer quadrant may be partly related
to the higher proportion of target epithelial tis‑
sue in this particular region, an increase in can‑
cer rates in this region over the recent decades
cannot be explained solely by tissue distribution
and it must have an additional yet unidentified
component.13 Any increase in the disproportion‑
ality of breast cancer in the upper outer quadrant
may be parallel to the increasing use of cosmet‑
ics in the underarm area.13
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In 2012, Barr et al.13 measured paraben lev‑
els in different regions of healthy breast tissue
(without cancer). Except propyloparaben (which
was observed at higher levels in the upper outer
quadrant compared with other breast regions),
the other parabens had similar concentrations in
different breast regions.13 They also found simi‑
lar concentrations of parabens in the breast tis‑
sue of women who reported to be current, past,
or nonusers of underarm cosmetics. It suggests
that parabens originate also from other sourc‑
es than underarm cosmetics.13 It is possible that
these chemicals enter the body via skin appli‑
cation of any other body care product and par‑
enterally from food or medicines taken by pa‑
tients.13,20 Several European studies have con‑
firmed the presence of parabens in urine, blood,
human milk samples, and semen in the Europe‑
an population. It is also possible that systemi‑
cally absorbed low‑dose chemicals might accu‑
mulate and result in diffusion to the breast re‑
gion13,17,19,20 However, the above clinical studies
did not establish a clear correlation between para‑
bens and breast cancer development.
Experimental studies evaluated the mecha‑
nism of action of parabens and their effect on
the incidence of breast cancer. A number of stud‑
ies have reported that they act mainly by an in
‑vivo mechanism mediated by the estrogen re‑
ceptor (ER).11-13,21 Although parabens have been
termed “weak estrogens” because of their low
‑binding affinity to the ER, their level of response
to the growth of human breast cancer cells in vi‑
tro may be the same as that of 17β‑estradiol when
sufficient concentrations are present.21
The estrogenic activity of some cosmetic prod‑
ucts with parabens has recently been confirmed
again by the development of gynecomastia in
3 prepubertal boys as a consequence of the top‑
ical application of body oils. Gynecomastia re‑
solved after product use was discontinued.22 In
Denmark, since January 2011, propyl and butyl
parabens have not been allowed for use in prod‑
ucts for children under the age of 3. This deci‑
sion was based on the possibility of high system‑
ic absorption from an immature metabolism and
skin barrier dysfunction.23 It is also possible that
estrogen activity of parabens only affects estro‑
gen-positive cancers because not all breast can‑
cers are estrogen‑dependent.13 This issue requires
further research.
Prusakiewicz et al.24 have confirmed that
parabens can also inhibit sulfation of estrogens
through inhibition of sulfotransferase enzymes,
which suggests that parabens may also indirect‑
ly enhance estrogen effects through elevation of
free estradiol levels.24 Notwithstanding parabens
being inactive in classic assays for mutagenicity
and carcinogenicity, recent studies have reported
that parabens may cause DNA damage.25
In 2012, Khanna et al.26 were the first to dem‑
onstrate that parabens can induce a transformed
phenotype in human breast epithelial cells (MCF‑
‑10A) in vitro. The transformation of human
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mammary epithelial cells is an approved model
of carcinogenesis in vitro and can be a potential
link between parabens and breast carcinogenesis,
which was not recognized previously.26
Wróbel and Gregoraszczuk27 have revealed that
parabens stimulate the proliferation of human
breast cancer cells (MCF‑7) by increasing estra‑
diol secreting and aromatase activity, whereas
the mechanism of growth stimulation of the hu‑
man breast epithelial cells (MCF‑10A) is unknown
and requires further research.
The strength of an association between weak
estrogen‑like compounds in bodycare products
and breast cancer in women is still limited by
the lack of human epidemiological studies. Only
2 epidemiological studies have attempted to di‑
rectly address the issue of underarm cosmetic
(containing parabens and aluminium) use and
breast cancer. Darbre and Harvey19 reported that
there was no difference in the current use of an‑
tiperspirant/deodorant products between breast
cancer patients and nonaffected matched con‑
trols. However, the study is limited by the lack of
a nonuser population and of a discussion on the
usage patterns in the past. By contrast, anoth‑
er study on the population of breast cancer pa‑
tients reported that patients who used more an‑
tiperspirant products were diagnosed with breast
cancer at an earlier age.19 This study suggested
a dose–response relationship to chemical expo‑
sure and sensitivity at a younger age, consistent
with the patterns of breast cancer development,
but it did not exclude other risk factors or con‑
sider the possibility that cosmetic use was sim‑
ply higher in younger women.
Within the European Union, parabens have
been permitted for use in cosmetic products with
a maximum concentration of 0.4% each and a to‑
tal maximum concentration of 0.8%. In the Unit‑
ed States, the Cosmetic Ingredient Review has
recommended the same maximum paraben con‑
centrations as those suggested by the European
Union. However, it should be noted that the Eu‑
ropean Union recommendations are only guide‑
lines, and manufacturers are not required to fol‑
low them.20
Phthalates Phthalates, other chemicals with po‑
tential estrogen action, are mainly used as plas‑
ticizers and are commonly found in a variety of
household, food, and cosmetic products such as
hair cosmetics, deodorants, nail polishes, and lo‑
tions.14 In humans, phthalates have been detected
in matrices such as blood, urine, saliva, amniotic
fluid, breast milk, and cord blood.14,28-30 The ma‑
jor pathway of exposure to phthalates is the oral
route, though inhalation and dermal absorp‑
tion may also contribute to this exposure.14,28-30
Phthalates have been reported to affect multiple
biochemical processes in humans and animals.
These include the effects on reproduction such as
damage to sperm, early onset of puberty in wom‑
en, anomalies of the reproductive tract, infertil‑
ity, and adverse outcomes of pregnancy.14,28-30
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Most studies on the mechanisms of phthalate
‑induced breast cancer focus on the estrogenic ac‑
tivity of phthalates, which impairs the endocrine
function of steroid receptors.14,24-30 Furthermore,
phthalates have been reported to block cell‑to
‑cell communication, which is typical for tumor
‑promoting chemicals.28-30 They also affect cell
proliferation and inhibition of tamoxifen‑induced
apoptosis in ER‑positive MCF‑7 cells but not in
ER-negative MDA‑MB‑231 cells.28-30 Intriguingly,
numerous in‑vivo and in‑vitro studies have shown
that phthalates exhibit only a weak estrogen‑
ic activity in breast cancer cells, suggesting that
they may contribute to cancer development also
through ER‑independent mechanisms. In an ex‑
perimental study, Hsieh et al.29 demonstrated that
phthalates, by stimulating the cell surface aryl
hydrocarbon receptor (AhR) (a ligand‑activated
transcription factor belonging to the basic helix‑
loop–helix family), induce proliferation and inva‑
siveness of ER‑negative breast cancer.29
Epidemiological evidence suggests that the risk
of breast cancer increases following exposure to
diethyl phthalate in the environment.30 In a case
‑control study, urinary mono‑ethyl phthalate
(MEP) levels were also positively associated with
breast cancer.30 Women with the highest levels
of MEP were 2.2 times more likely to develop
breast cancer than those with the lowest levels.
For premenopausal women, this association be‑
came stronger—the odds ratio was even high‑
er at 4.13.30
Other chemical compounds with estrogenic ac‑
tivity on breast cancer cell lines and potentially
disruptive endocrine effects that are used in ev‑
eryday consumer products, including cosmetics,
are alkylphenols such as benzyl salicylate, ben‑
zyl benzoate, and butylphenyl methylpropion‑
al or triclosan.12,20
In 2011, a bill of law was adopted at first read‑
ing by the French National Assembly: “The man‑
ufacturing, import and selling of products con‑
taining phtalates, parabens, or alkylphenols are
prohibited”.20
Bisphenol A Bisphenol A (BPA) is used as a plas‑
ticizer to soften plastics and increase their flex‑
ibility, and as an antioxidant in cosmetics. BPA
has a short physiological half‑life but because of
continuous environmental exposure, it is routine‑
ly detected in human blood, placenta, cord (fetal)
blood, fetal liver, and breast milk.11,20,31,32 The dis‑
ruptive endocrine effects of BPA mainly concern
the sexual function and hormone levels in male
adults. These effects may be caused by low BPA
doses but appear in the long term. In men, po‑
tential adverse effects of phthalates include hy‑
pospadias, cryptorchidism (if exposed in utero),
and impaired hormone levels, while in women—
early puberty. BPA binds to ER-α and ER-β and
reverses antiestrogen and chemotherapy‑induced
cytotoxicity in cancer cell lines.11,20,31-33 BPA in‑
duces upregulation of AKT (v‑Akt murine thy‑
moma viral oncogene homolog) in association

2014; 124 (5)

with increased proliferation and decreased apop‑
tosis of the epithelial cells in the breast tissue of
lactationally exposed rats as well as histological
changes associated with mouse mammary car‑
cinogenesis after in‑utero exposure.20,31-33 These
effects are specific to breast tissues because BPA
treatment of adipocytes and leukemia cells re‑
duces phosphorylation of the serine/threonine
protein kinase AKT and promotes terminal dif‑
ferentiation and cell death.20
The IARC does not have ratings for BPA with
respect to human carcinogenicity although it may
form DNA adducts in vitro and inhibit mitotic
spindle activity.33,34
Aluminium salts

Aluminium salts are used as
an active antiperspirant agent in underarm cos‑
metics, but they are also present in antacids,
food, and aluminium‑based adjuvants in vac‑
cinations. However, application of aluminium
‑based antiperspirant salts (which are xenoes‑
trogens) to the underarm results in a high level
of long-term exposure in the local area of the hu‑
man breast.12,20,35-38
Flarend et al.38 demonstrated the unequivocal
absorption of aluminium across the skin and its
excretion in urine. Studies using human breast
tissue have shown that aluminium can be mea‑
sured in a range of breast structures (malignant
and healthy breast tissues) at higher levels than
those in the blood.38 Clinical consequences of
the dermal absorption of antiperspirant salts
were described in a case study in 2004 report‑
ing bone pain and fatigue associated with toxic
blood levels of aluminium, both of which disap‑
peared after discontinuing antiperspirant use.21,38
Much more recently, aluminium has been
shown to result in DNA damage in animal and
human mammary epithelial cells and, therefore,
has the potential to generate genomic instabili‑
ty in breast tissues.38 Moreover, the ability of alu‑
minium to increase the growth of MCF10A human
breast epithelial cells in semi‑solid suspension cul‑
ture shows that aluminium can affect anchorage
‑independent growth, which is a parameter relat‑
ed to tumor growth in vivo.39 Other authors de‑
scribed how exposure to aluminium salts can in‑
crease migratory and invasive properties of hu‑
man breast cancer cells, the changes of which are
essential for cell metastasis.38
MCF10A cells do not have detectable levels of
either the ER-α or ER-β protein but overexpres‑
sion of ER-α (not ER-β) can enhance suspension
growth by estradiol in these cells, so it remains to
be determined whether aluminium might act by
increasing the levels of ER-α in the cells or wheth‑
er the mechanism is non‑ER mediated.21,35-38
Additionally, aluminium salts have been de‑
scribed as pro‑oxidant, proinflammatory factors
in the breast microenvironment in both in‑vitro
and in‑vivo models and, as such, they promote
carcinogenesis.35-38
So far, very few epidemiological studies have
attempted to address the issue of exposure to
REVIEW ARTICLE

antiperspirant and risk of breast cancer devel‑
opment.Two studies reported no association be‑
tween the use of antiperspirant products and
breast cancer.40,41 By contrast, 1 study on the pop‑
ulation of breast cancer patients reported that
those who used antiperspirants more often were
diagnosed with cancer at an earlier age.38 How‑
ever, since genomic instability has been report‑
ed in outer breast quadrants of healthy women,
the region of disproportionate breast cancer inci‑
dence and local site of antiperspirant application,
a stronger correlation might be noted if studies
were more specifically focused on an association
with antiperspirant use and breast cancer devel‑
opment in women with defective DNA repair sys‑
tems such as BRCA1/2 carriers.38
The main aim of the current research was to in‑
vestigate whether the concentrations of alumini‑
um measured in the human breast could have sim‑
ilar in vivo effects to those observed in the cells
in vitro, and this would be aided by the identifica‑
tion of biomarkers specific for aluminium action.
Although single chemicals considered in iso‑
lation may or may not reach the levels in the hu‑
man breast that are equivalent to those needed for
measurable effects in vitro, the environmental re‑
ality is that the breast is continuously exposed to
many different chemicals. Furthermore, the mix‑
tures of the chemicals with estrogenic action can
also increase an estrogenic response at low lev‑
els of estradiol, as may be found at times of low
estrogen concentrations in the menstrual cycle,
before puberty, or after menopause.
Unfortunately, there have been no epidemi‑
ological studies that would investigate not only
the effect of a single substance but also of a mix‑
ture of xenoestrogens on the incidence of breast
cancer in women. A selection of a homogeneous
population is necessary to make such studies re‑
liable, but this is difficult in practice. Humans
do not live in a controlled environment. People
are exposed to numerous substances at any giv‑
en time, including those they encounter at work,
school, or home; in the food they eat; and in
the air they breathe. It is very unlikely that they
know exactly what they have been exposed to or
that they would be able to remember all of their
exposures if asked by a researcher. Moreover, usu‑
ally many years, often decades, pass between the
exposure to a carcinogen and the development of
cancer. Therefore, it can be very hard to definite‑
ly link any particular exposure to cancer. An ad‑
ditional issue is the occurrence of so called hid‑
den carcinogens, which do not cause cancer them‑
selves but, under certain conditions, when com‑
bined with other substances, have carcinogenic
properties or increase the carcinogenic effects of
other substances.
All of the above findings are important in that
they have led an increasing number of cosmet‑
ic companies to discontinue addition of these
chemicals into cosmetics. Therefore, it is crucial
to continue research into the effects of diverse en‑
vironmental factors, cosmetic ingredients, food
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products, and air pollution, which may contrib‑
ute to the increased incidence of cancer, especial‑
ly when combined with a genetic predisposition
and natural aging.

27 Wróbel A, Gregoraszczuk EL. Effects of single and repeated in vitro
exposure of three forms of parabens, methyl-, butyl- and propylparabens
on the proliferation and estradiol secretion in MCF‑7 and MCF‑10A cells.
Pharmacol Rep. 2013; 65: 484-493.
28 Kay V, Chamber CH, Foster WG. Reproductive and developmental ef‑
fects of phthalate diesters in females. Crit Rev Toxicol. 2013; 43: 200-219.
29 Hsieh TH, Tsai CH, Hsu CH, et al. Phthalates induce proliferation and
invasiveness of estrogen receptor‑negative breast cancer through the AhR/
HDAC6/c‑Myc signaling pathway. FASEB J. 2012; 26: 782-787.

References
1 Micheli A, Mugno E, Krogh V, et al. Cancer prevalence in European reg‑
istry areas. Ann Oncol. 2002;13: 840-865.
2 National Cancer Register 2013. http://onkologia.org.pl/. Accessed Jan‑
uary 1, 2013.
3 Merlo DF, Ceppi M, Filiberti R, et al. Breast cancer incidence trends in
European women aged 20-39 years at diagnosis. Breast Cancer Res Treat.
2012; 134: 363-370.
4 Sanclemente‑Ansó C, Salazar A, Bosch X. A quick diagnosis unit as
an alternative to conventional hospitalization in a tertiary public hospital:
a descriptive study. Pol Arch Med Wewn. 2013; 123: 582-588.
5 Muti P, Rana P. Can daily multivitamin prevent cancer? Results from
the Physicians’ Health Study. Pol Arch Med Wewn. 2013; 123: 112-117.
6 Kreatsoulas C, Anand SS. Menopausal hormone therapy for the prima‑
ry prevention of chronic conditions U.S. Preventive Services Task Force Rec‑
ommendation Statement. Pol Arch Med Wewn. 2013; 123: 112-117.
7 IARC (1994), IARC Monographs on the evaluation of carcinogenic risks
to humans, Vol.60 Some Industrial Chemicals, Lyon. http://www.iarc.fr. Ac‑
cessed February 20, 2000.
8 Mikoczy Z, Tinnerberg H, Björk J, Albin M. Cancer Incidence and Mor‑
tality in Swedish Sterilant Workers Exposed to Ethylene Oxide: Updated Co‑
hort Study Findings 1972-2006 Int J Environ Res Public Health. 2011; 8:
2009-2019.
9 Baan R, Grosse Y, Straif K, et al.; WHO International Agency for Re‑
search on Cancer Monograph Working Group. A review of human carcin‑
ogens—Part F: Chemical agents and related occupations. Lancet Oncol.
2009; 10: 1143-1144.
10 Steenland K, Whelan E, Deddens J, et al. Ethylene oxide and breast
cancer incidence in a cohort study of 7576 women (United States). Cancer
Causes Control. 2003; 14: 531-539.
11 Macon MB, Fenton SE. Endocrine disruptors and the breast: early life
effects and later life disease. J Mammary Gland Biol Neoplasia. 2013; 18:
43-61.
12 Fucic A, Gamulin M, Ferencic Z, et al. Environmental exposure to xe‑
noestrogens and oestrogen related cancers: reproductive system, breast,
lung, kidney, pancreas, and brain. Environ Health. 2012; 11 Suppl 1: S8.

30 López‑Carrillo L, Hernández‑Ramírez RU, Calafat A. Exposure to phthal‑
ates and breast cancer risk in northern Mexico. Environ Health Perspect.
2010; 118: 539-544.
31 Weber Lozada K, Keri RA. Bisphenol A increases mammary cancer
risk in two distinct mouse models of breast cancer. Biol Reprod. 2011; 85:
490-497.
32 Singh S, Li SS. Epigenetic effects of environmental chemicals bisphe‑
nol A and phthalates. Int J Mol Sci. 2012; 13: 10 143-10 153.
33 Haighton LA, Hlywka JJ, Doull J, et al. An evaluation of the possible
carcinogenicity of bisphenol A to humans. Regul Toxicol Pharmacol. 2002;
35 (2 Pt 1): 238-254.
34 Centers for Disease Control and Prevention (CDC). Fourth National
Report on Human Exposure to Environmental Chemicals. Updated Tables,
2012. http://www.cdc.gov/exposurereport/. Accessed October 16, 2012.
35 Darbre PD. Aluminium, antiperspirants and breast cancer. J Inorg
Biochem. 2005; 99: 1912-1919.
36 Romanowicz‑Makowska H, Forma E, Bryś M, et al. Concentration of
cadmium, nickel and aluminium in female breast cancer. Pol J Pathol. 2011;
62: 257-261.
37 Rodrigues‑Peres RM, Cadore S, Febraio S, et al. Aluminum concentra‑
tions in central and peripheral areas of malignant breast lesions do not differ
from those in normal breast tissues. BMC Cancer. 2013; 13: 104.
38 Darbre PD, Mannello F, Exley CH. Aluminium and breast cancer: Sourc‑
es of exposure, tissue measurements and mechanisms of toxicological ac‑
tions on breast biology. J Inorg Bioch. 2013; 128: 257-261.
39 Sappino AP, Buser R, Lesne L, et al. Aluminium chloride promotes
anchorage‑independent growth in human mammary epithelial cells. J Appl
Toxicol. 2012; 32: 233-243.
40 Mirick DK, Davis D, Thomas BD. Antiperspirant use and the risk of
breast cancer. J Natl Cancer Inst. 2002; 94: 1578-1580.
41 Fakri S, Al‑Azzawi A, Al‑Tawil T. Antiperspirant use as a risk factor for
breast cancer in Iraq. East Mediterr Health J. 2006; 12: 478-482.

13 Barr L, Metaxas G, Harbach CA, et al. Measurement of paraben con‑
centrations in human breast tissue at serial locations across the breast from
axilla to sternum. J Appl Toxicology. 2012; 32: 219-232.
14 Crinnion WJ. Toxic effects of the easily avoidable phthalates and para‑
bens. Altern Med Rev. 2010; 15: 190-196.
15 Chen J, Chang Ahn K, Gee N, et al. Antiandrogenic properties of para‑
bens and other phenolic containing small molecules in personal care prod‑
ucts. Toxicol Appl Pharmacol. 2007; 221: 278-284.
16 Elder RL. Final report on the safety assessment of methylparaben, eth‑
ylparaben, propylparaben and butylparaben. Int J Toxicol. 1984; 3: 147-209.
17 Janjua NR, Mortensen GK, Andersson AM, et al. Systemic uptake of
diethyl phthalate, dibutyl phthalate, and butyl paraben following whole‑body
topical application and reproductive and thyroid hormone levels in humans.
Environ Sci Technol. 2007; 41: 5564-5570.
18 Darbre PD, Aljarrah A, Miller WR, et al. Concentrations of parabens in
human breast tumours. J Appl Toxicol. 2004 24: 5-13.
19 Darbre PD, Harvey PW. Paraben esters: review of recent studies of en‑
docrine toxicity, absorption, esterase and human exposure, and discussion
of potential human health risks. J Appl Toxicol. 2008; 28: 561-578.
20 Castelain F, Castelanin M. Parabens: a real hazard or a scare story? Eur
J Dermatol. 2012; 22: 723-727.
21 Darbre PD. Underarm antiperspirants/deodorants and breast cancer.
Breast Cancer Res. 2009; 11 Suppl 3: S5.
22 Henley DH, Lipson N, Korach KS, Bloch CA. Prepubertal gynecomas‑
tia linked to lavender and tea tree oils. N Engl J Med. 2007; 356: 479-485.
23 Boberg J, Taxvig C, Christiansen S, Hass U. Possible endocrine dis‑
rupting effects of parabens and their metabolites. Reprod Toxicol. 2010; 30:
301-312.
24 Prusakiewicz JJ, Harville HM, Zhang Y, et al. Parabens inhibit human
skin estrogen sulfotransferase activity: possible link to paraben estrogenic
effects. Toxicology. 2007; 232: 248-256.
25 Meeker JD, Yang T, Ye X, et al. Urinary concentrations of parabens and
serum hormone levels, semen quality parameters, and sperm DNA damage.
Environ Health Perspect. 2011; 119: 252-257.
26 Khanna S, Darbre PD. Parabens enable suspension growth of MCF
‑10A immortalized, non‑transformed human breast epithelial cells. J Appl
Toxicol. 2013; 33: 378-382.

268

POLSKIE ARCHIWUM MEDYCYNY WEWNĘTRZNEJ

2014; 124 (5)

PRACA POGLĄDOWA

Związek między kosmetykami codziennego
użytku a rakiem piersi u kobiet
Ewa Konduracka1, Krzysztof Krzemieniecki2 , Grzegorz Gajos1
1 Klinika Choroby Wieńcowej i Niewydolności Serca, Uniwersytet Jagielloński, Collegium Medicum, Krakowski Szpital Specjalistyczny im. Jana Pawła II, Kraków
2 Oddział Onkologii Klinicznej, Uniwersytet Jagielloński, Collegium Medicum, Kraków

Słowa kluczowe

Streszczenie

kosmetyki, rak piersi

Dane Krajowego Rejestru Nowotworów wskazują, że zapadalność na raka piersi, który jest najczęstszym
nowotworem u kobiet, ulega zwiększeniu nie tylko u kobiet po menopauzie, lecz także u bardzo młodych.
Potencjalnymi przyczynami raka piersi są: predyspozycja genetyczna, przedłużony czas hormonalnej
terapii zastępczej, alkohol, skażenie środowiska i prawdopodobnie nowoczesny styl życia. Kontrower‑
syjne wyniki wielu badań wskazują, że niektóre produkty codziennego użytku (obejmujące składniki
kosmetyków) mogą mieć związek z występowaniem raka piersi. Niektóre z tych składników, np. tlenek
etylenu, zostały zakwalifikowane przez Międzynarodową Agencję Badań nad Rakiem jako karcynogen
i substancja mutagenna u ludzi, przy czym istnieją wystarczające dowody na powiązanie tych substancji
z rakiem piersi. Inne, np. ksenoestrogeny, są substancjami chemicznymi o właściwościach podobnych
do działania estrogenu lub zaburzającymi normalne działanie estrogenów i w ten sposób wywierają
działanie karcynogenne. Wykazano, że niektóre z nich uszkadzają DNA ludzkich i zwierzęcych komórek
nabłonkowych piersi i w ten sposób prowadzą do niestabilności genomu w tkance piersi. Przykładem
ksenoestrogenów o takich właściwościach są np. parabeny, sole aluminium, ftalany czy bisofenol A. Nie
opublikowano do tej pory wystarczająco przekonujących badań epidemiologicznych na ludziach oraz nie
oceniano wpływu mieszanki wielu substancji, na których działanie narażone są kobiety w ciągu całego
życia. Niemniej jednak wyniki opublikowanych badań wskazują na konieczność analizy niepożądanych
skutków działania środowiska, które w połączeniu z genetyczną predyspozycją i ze starzeniem się mogą
przyczyniać się do zwiększenia zapadalności na raka piersi.
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