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ABSTRACT
Cancer is a group of diseases characterized by uncontrolled cell division leading to
growth of abnormal tissue.
The aims of the study were to evaluate the serum levels of Progesterone, Estradiol and
Prolactin in women with breast cancer and to study the effect of anthropometric factors
on breast cancer development. The subject enrolled in the study were divided into (58)
breast cancer women and (30) healthy women as controls in Slemani city. The data
obtained showed: highly significant elevation of Prolactin in breast cancer women
compared with control (P<0.005), while no significant difference in Progesterone and
Estradiol. The percentage of breast cancer is higher in urban areas than rural area, in the
age ≥45 years, in the body weight ≥70 kg, in non smokers than smokers, and in those
who did not have a family history of breast cancer.
Key words: breast cancer, PRL, PRG, E2, anthropometrics.
اﻟﺨﻼﺻﺔ
.اﻟﺴﺮﻃﺎن هﻮ ﻣﻦ اﻷﻣﺮاض اﻟﺘﻲ ﺗﺘﻤﻴﺰ ﺑﺎﻧﻘﺴﺎم اﻟﺨﻼﻳﺎ ﻏﻴﺮ اﻟﻤﻨﺘﻈﻢ ﻳﺆدي إﻟﻰ ﻧﻤﻮ اﻷﻧﺴﺠﺔ ﺑﺼﻮرة ﻏﻴﺮﻃﺒﻴﻌﻴﺔ
اﻟﻬﺪف ﻣﻦ هﺬﻩ اﻟﺪراﺳﺔ هﻮﺗﻘﻴﻴﻢ ﻣﺴﺘﻮى هﺮﻣﻮن اﻟﺒﺮوﺟﺴﺘﺮون واﻻﺳﺘﺮادﻳﻮل واﻟﺒﺮوﻻآﺘﻴﻦ ﻟﺪى اﻟﻨﺴﺎء اﻟﻤﺼﺎﺑﺎت
اﻣﺮأة ﻣﺼﺎﺑﺔ ﺑﺴﺮﻃﺎن اﻟﺜﺪي58)  ﺗﻢ اﻟﺪراﺳﺔ ﻋﻠﻰ.ﺑﺴﺮﻃﺎن اﻟﺜﺪي ودراﺳﺔ ﺗﺄﺛﻴﺮ ﺑﻌﺾ اﻟﻌﻮاﻣﻞ ﻋﻠﻰ ﺳﺮﻃﺎن اﻟﺜﺪي
 ارﺗﻔﺎع آﺒﻴﺮ ﻓﻲ هﺮﻣﻮن: وأﻇﻬﺮت اﻟﺒﻴﺎﻧﺎت اﻟﺘﻲ ﺗﻢ اﻟﺤﺼﻮل ﻋﻠﻴﻬﺎ.( اﻣﺮأة ﺳﻠﻴﻤﺔ ﻣﻦ ﻣﺪﻳﻨﺔ اﻟﺴﻠﻴﻤﺎﻧﻴﺔ30)و
 ﻓﻲ ﺣﻴﻦ ﻻ ﻳﻮﺟﺪ ﻓﺮق آﺒﻴﺮ ﻓﻲ اﻟﺒﺮوﺟﺴﺘﺮون،(0.005> P) اﻟﺒﺮوﻻآﺘﻴﻦ ﻟﺪى اﻟﻨﺴﺎء اﻟﻤﺼﺎﺑﺎت ﺑﺴﺮﻃﺎن اﻟﺜﺪي
، ﺳﻨﺔ45 ≤  ﻓﻲ ﻋﻤﺮ، ﻧﺴﺒﺔ اﻹﺻﺎﺑﺔ ﺑﺴﺮﻃﺎن اﻟﺜﺪي هﻲ أﻋﻠﻰ ﻓﻲ اﻟﻤﻨﺎﻃﻖ اﻟﺤﻀﺮﻳﺔ ﻣﻦ اﻟﻤﻨﺎﻃﻖ اﻟﺮﻳﻔﻴﺔ.واﺳﺘﺮادﻳﻮل
. وﻓﻲ أوﻟﺌﻚ اﻟﺬﻳﻦ ﻟﻢ ﻳﻜﻦ ﻟﺪﻳﻬﻢ اﺻﺎﺑﺔ ﻋﺎﺋﻠﻴﺔ ﺑﺴﺮﻃﺎن اﻟﺜﺪي، ﻓﻲ ﻏﻴﺮ اﻟﻤﺪﺧﻨﻴﻦ ﻣﻦ اﻟﻤﺪﺧﻨﻴﻦ، آﻠﻐﻢ70 ≤ ﺑﺎﻻوزان
happens when cells do not die
C ancer
when they should. It believed that

Breast
cancer
in
women
represents a significant health problem
because of the numbers of individuals
affected by this disease. Thirty percent
of all cancers in women occur in the
breast making it the most commonly
diagnosed female cancer4.
Hormone is a substance released
directly into the blood by specialized
cells in response to a specific stimulus,
carries messages to the cells for
maintainance of chemical levels in the
bloodstream that achieve homeostasis5.
The most important hormones in breast
cancers are:
1- Prolactin (PRL): a high molecular
weight protein hormone secreted by
the anterior lobe of pituitary gland, in

cancers arise from both genetic and
environmental factors that lead to
aberrant growth regulation of a stem cell
population, or by the dedifferentiation of
more mature cell types1.
Breast cancer is a malignant
tumor that starts from breast cells. It may
grow into (invade) surrounding tissues
or spread (metastasize) to distant areas
of the body. The disease occurs almost
entirely in women, but men can get it,
too2. Most breast cancers begin in the
cells that line the ducts (ductal cancers),
some begin in the cells that line the
lobules (lobular cancers), while a small
number start in other tissues3.
47
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Breast cancer risk in women was
assessed relative to the risk factors
including race13, increasing age14, family
history15, genetic factors16, personal
history of benign or cancerous breast
disease17, hormonal history18, hormone
replacement therapy (HRT)19, obesity
and high fat diets20 and alcohol21.
The aim of the present study is to
extend our understanding of the breast
cancer with the specific objectives like:
study the relation between inhabitations
and breast cancer in Kurdistan Region,
study the relation between Breast cancer
and anthropometric factors like: ages,
smoking and family history of breast
cancer and to determine the serum
Estradiol, Progesterone and Prolactin for
breast cancer patients after their
diagnosis by consultant.

the mother’s blood vessels. There is
enough evidence now to support the
belief that PRL hormone is directly
responsible for promotion of milk
secretion and that abnormally low
level of this hormone is indicative of
deficient lactation in mothers6. It
main target is the breast, where it
stimulates lobulo-alveolar growth,
differentiation and pro-survival7.
Prolactin may influence mammary
carcinogenesis8.
2- Progesterone (PRG): this steroid
hormone is produced by the ovaries,
placenta, and adrenal glands which it
regulates menstruation, supports
pregnancy, tempers the highly
stimulatory effects of estrogen and
helps an embryo develop by
providing a source of corticosteroids9.
A disorder at progesterone receptor
(PR) is a condition that relate to the
many female specific disorders which
it plays a critical role in the
development of breast cancer.
Mutation within PR can be seen.
Presently, prediction of protein
nanostructure and function is a great
challenge in the proteomics and
structural genomics10.
3- Estradiol: Estradiol (E2 or 17βestradiol, also oestradiol) is a steroid
hormone which considered as the
predominant sex hormone present in
females. It is also present in males,
being produced as an active metabolic
product of testosterone. It represents
the major estrogen in humans.
Estradiol has not only a critical
impact on reproductive and sexual
functioning, but also affects other
organs including the bones11.
Epidemiological and animal studies
have indicated that E2 is involved in
breast
cancer;
however,
the
mechanism
is
unclear
the
development of breast cancer,
mutation within prolactin receptor
can be seen12.

Materials and Methods
This study was conducted over a period
from July 2010 to February 2011 at the
Breast clinic in the teaching hospital of
Slemani city/ Iraq. The present study
was carried out on 88 individuals, which
were divided into two groups:
A- The control group (Normal group):
Included (30) selected apparently
healthy women. The range of their ages
was (17-40) years old.
B- The case group (Breast cancer
group): Included (58) breast cancer
patients, they were diagnosed by family
medicine and surgeries consultants. The
range of their ages was (17-64) years
old.
Informed consent was obtained
verbally from all participants. All
participants were carefully screened to
exclude evidence of congestive heart
failure, hepatic and renal diseases. The
samples from healthy individuals and
breast cancer patients were collected:
PRG and E2 were taken at follicular
phase, pregnancy excluded and PRL was
taken during rest or early morning before
mastectomy
and
before
take
48
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chemotherapy or/and radiotherapy for
breast cancer patients.
Five milliliters of venous blood was
withdrawn from the cubital vein of each
individual using disposable syringes.
The blood samples were allowed for 15
minutes at room temperature to clot and
serum was separated by centrifugation at
3500 rpm for 10 minutes. Serum
samples
were
either
analyzed
immediately or stored at -35 Cْْ until they
were analyzed22.
Enzyme-linked Immuno Fluorescent
Assay for in Vitro used for determination
of serum PRL, E2 and PRG23.
Data were analyzed statistically
using SPSS 19.0 program; P-value was
used for comparison. The data was
considered not significant at P >0.005.

Results
The mean serum levels of PRG, E2 and
PRL in control group are all within their
reference ranges. On the other hand
there was a clear difference between the
breast cancer groups according to their
age ranges, those of the age range
between (≥45) years represented the
highest percentage (Table-1).
Of The (58) cases, the urban area
samples were (36) and the rural area
samples were (22) as shown in table (2).
The results indicated also highly
significant elevation (P<0.005) in the
mean serum levels of PRL in the case
group compared with the control group,
while there are no significant differences
between control and case groups for the
PRG and E2 hormones (P>0.005)
(Table-3).

Table (1): The age distribution of case group.
Age Range/
Mean ± Standard
Frequency Percent
years
Deviation
15 - 24
4
6.9
25 - 34
3
5.2
35 - 44
21
36.2
44.81±10.973
≥45
30
51.7
Total
58
100.0
Table (2): The geographical distribution of breast cancer samples.
Geographical
Frequency Percent
distribution
Rural
22
37.9
Urban
36
62.1
Total
58
100.0
Table (3): Levels of PRG, E2, and PRL in serum of breast cancer and controls.
Hormones level
PRG ng/ml
E2 pg/ml
PRL ng/ml

Groups

Number

Mean±Std.
Deviation

Case
Control
Case
Control
Case
Control

58
30
58
30
58
30

1.5585±3.37149
0.4020±0.1114
82.7968±82.33113
75.9533±41.53950
54.6812±62.90860
19.5150±7.96660

49

P-Value
0.064
0.671
0.003
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Table (4): The weight of case group.
Weight Range/ Kg
40 - 49
50 - 59
60 - 69
≥70
Total

Frequency

Percent

Mean±Standard Deviation

1
4
16
37
58

1.7
6.9
27.6
63.8
100.0

73.16±11.222

Table (5): Family history of breast cancer distribution in case group.
Family history other cancer Frequency Percent
No
54
93.1
Yes
4
6.9
Total
58
100.0
Table (6): Smoking distribution in case group.
Smoking
Frequency
Percent
No
55
94.8
Yes
3
5.2
Total
58
100.0
(51.72%) in the age (≥45) years (Table1). This finding is in agreement with
other international studies in United
State25 and disagreement with other
studies done in Iran and Kuwait because
these countries have a different
environment26, 27.
For the first time, the breast
cancer occurrence in women was
described in this study according to the
geographical distribution in Kurdistan
region. This study revealed that the
percentage of breast cancer in urban
areas was elevated (62.07%) (Table-2),
when compared with the percentage of
breast cancer in rural areas (37.93%).
We can refer the reason to process of
modernization and its accompanying
processes:
industrialization
and
urbanization28. These findings are in
agreement with other population like:
Egypt29, USA30, and India31.

The breast cancer group shows
that, the breast cancer risk is increased
(63.79%) with weight increase (≥70 kg)
(Table-4).
The result showed that (93.1%)
of case do not have a family history with
breast cancer and (6.9%) have a family
history of breast cancer (Table-5).
Finally the results showed that
(94.8 %) non smoking and (5.2%)
smoking (Table-6).
Discussion
Breast cancer is the most commonly
diagnosed malignancy in women, but is
second to lung cancer in terms of cancer
deaths for women. If a woman lives to
be 90, she will have a 1 in 9 chance of
developing breast cancer in her lifetime
and a 1 in 27 chance of dying from it24.
Age is one of the risk factor of
breast cancer, the data obtained in this
study showed that breast cancer is high
50
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hand breast cancer risk is increased by
early menarche and late menopause,
suggesting that the long duration of
exposure of the breasts to the high levels
of ovarian steroids in premenopausal
women
increases
risk.
Recent
prospective studies have shown that
postmenopausal women who develop
breast cancer have significantly greater
prediagnostic serum concentrations of
E2 than postmenopausal women who
remain healthy40.
The anthropometric breast cancer
risk factors studied in this research were:
The results obtained show that, high
percentage (63.79%) in the weight (≥70
kg) (Table-4), the breast cancer risk is
increased with weight increase. This
result is supported with other studies41,42,
and43. In our 58 breast cancer cases, the
result showed that (93.1%) of case do
not have a family history with breast
cancer and (6.9%) have a family history
of breast cancer (Table-5). These
findings are in disagreement with other
international studied44, which might
indicate to different factor or with
additional risk, such as type and quality
of food, lack of practicing exercise,
banned mass killing and chemical
weapons used in the region as well as
lack of an active quality control center
for imported goods into the region.
Breast cancer risks are higher
among women with a family history of
the disease that having a first-degree
relative with breast cancer. While having
more than first-degree relative who has
or had breast cancer before the age of 40
or in both breasts increase a women risk
even more45. The relationship between
smoking and the risk of breast cancer
has been unclear for several decades,
and whether or not young women should
be warned about smoking as a possible
cause of breast cancer remains
controversial46. The results were show
that (94.83 %) non smoking and (5.17%)
were smoking (Table-6). This result is

Breast cancer is a common
disease and the elevated PRL levels in
breast cancer can be more widespread
than usually believed. The most common
hormone producing pituitary tumor in
women is prolactinomas secreting PRL.
At autopsy micro prolactinomas is a
rather common finding, indicating that
PRL producing pituitary tumors is an
underestimated condition in an aged
population .Therefore an association
between prolactinomas/elevated PRL
levels and breast cancer has been
difficult to study32. In this study, the
mean values of serum PRL were
(19.5150±7.96660
ng/ml)
and
(54.6812±62.90860 ng/ml) in control
and case groups respectively (Table 3),
with the significant differences between
them (P<0.005). This finding is in
agreement with others studies33 and34.
A large body of evidence from
clinical trials and observational studies
indicate that the use of estrogen-only
therapy for less than five years has
minimal if any impact on the risk of
breast cancer. In contrast the use of
combination estrogen-progestin hormone
therapy for more than five years is
associated with an elevated risk of breast
cancer35. In this study, blood PRG levels
were found not to be related to breast
cancer risk. This finding is not
agreement with other studies36 and37;
therefore more studies are needed in the
future to clear this discrepancy.
The last hormone measured in
this study was E2. The study showed no
significant differences between control
and case groups (P>0.005) (Table-3).
This finding is agreement with other
studies38. Serum PRG and E2 levels
have
been
measured
in
210
premenopausal women with operable
breast cancer on samples taken within 3
days of tumors excision. There was no
relation between E2 level and time since
last menstrual period, nor any effect of
E2 value on prognosis39. On another
51
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supported with other studies47. Smoking
has effects that can both increase and
decrease breast cancer risk. On one
hand, tobacco smoke contains chemicals
that can cause breast cancer in animals
and could thus be associated with an
increase in breast cancer risk. On the
other hand, smoking has been shown to
have many effects which suggest an
opposition of the effects of estrogen and
could decrease risk of breast cancer. The
interplay between the effects of the
cancer-causing chemicals and the
apparent opposition of estrogen is
critical to breast cancer risk. The nature
of this interplay is poorly understood48.

5.
6.

7.

8.

Conclusions
This study showed the higher incidence
of breast cancer in the urban
distributions, the age ≥45 years, in these
with weight ≥70 kg, in non smoking, and
in these who had no family history of
breast cancer. Serum PRL level was
significantly higher among the case
group compared with control groups,
while there were no significant
difference in serum PRG and E2 levels.

9.

10.
11.

Reference
1. Abeloff MD, Wolff AC, and Weber
BL. Cancer of the Breast, Clinical
Oncology, 4th ed. Philadelphia: Pa:
Elsevier; 2008. 1875-1943p.
2. Burstein HJ, Harris JR, and Morrow
M. Malignant tumors of the breast:
Principles and Practice of Oncology
8th ed. Philadelphia: Pa. Lippincott
Williams and Wilkins; 2008. 16061654p.
3. Going JJ and Moffat D. Escaping
from
Flatland:
clinical
and
biological aspects of human
mammary duct anatomy in three
dimensions. J. Pathol. 2004; 203:
538-544.
4. Rees G, Fry A, Cull A, et al. Illness
perceptions and distress in women
at increased risk of breast cancer.

12.

13.

14.

52

Psychology and Health 2004;
19:749-765.
Kasper. Harrison's Principles of
Internal Medicine. McGraw Hill;
2005. 2074p.
Guyton AC. Textbook of Medical
Physiology 8th ed. Prism Books
(Pvt.) ltd.: Bangalore; 1991. 926927p.
Clevenger
CV,
Furth
PA,
Hankinson SE, et al. The role of
prolactin in mammary carcinoma.
Endocr. Rev. 2003; 24:1-27.
Lapensee EW, Schwemberger SJ,
Lapensee CR, et al. Prolactin
confers resistance against cisplatin
in breast cancer cells by activating
glutathione-Stransferase.
Carcinogenesis 2009; 30:12981304.
Zarutskiea PW, and Phillips JA. Reanalysis of vaginal progesterone as
luteal phase support (LPS) in
assisted reproduction (ART) cycles.
Fertility and Sterility. 2007; 88:1113.
Spitz IM. Progesterone receptor
antagonists. Curr. Opin. Investing
Drugs. 2006; 7: 882-890.
Pentikäinen
V,
Erkkilä
K,
Suomalainen L, et al. Estradiol acts
as a germ cell survival factor in the
human testis in vitro. The Journal of
clinical
endocrinology
and
metabolism. 2000; 85: 2057-2067.
Fu-Li Yu. 17β-Estradiol epoxidation
as the molecular basis for breast
cancer initiation and prevention.
Asia Pacific J. Clin. Nutr. 2002; 11:
S460-S466.
Gigli A, Mariotto A, Clegg LX, et
al. estimating the variance of cancer
prevalence from population-based
registries. Stat. Methods Med Res.
2006; 15:235-53.
Gilani, GM and Kamal S. Risk
factors for breast cancer in Pakistani
women aged less than 45 years.

Iraq J Pharm

15.

16.

17.

18.

19.

20.

21.

22.

23.

Vol. 13, No.2, 2013

Annals of Human Biology. 2004;
31: 398-407.
Ghadirian P, Lacroix A, Perret C, et
al.
Sociodemographic
characteristics, smoking, medical,
family history and breast cancer.
Cancer Detection and Prevention.
1998; 22:485-494.
Dite GS, Jenkins MA, Southey MC,
et al. Familial Risks, Early-Onset
Breast Cancer, and BRCA1 and
BRCA2 Germ line Mutations. J.
Natl. Cancer Inst. 2003;95: 448-457.
Bleiker EM, van der Ploeg HM,
Hendriks JH, et al. Personality
factors
and
breast
cancer
development:
a
prospective
longitudinal study. Journal of the
National Cancer Institute. 1996;
88:1478-1482.
Tryggvadottir L, Tulinius H,
Eyfjord JE, et al. Breast cancer risk
factors and age at diagnosis: an
Icelandic cohort study. International
Journal of Cancer.2002;98:604-608.
Greiser CM, Greiser EM and Doren
M. Menopausal hormone therapy
and risk of breast cancer: a metaanalysis of epidemiological studies
and randomized controlled trials.
Human Reproduction Update. 2005;
11:561-573.
Pan SY, Johnson KC, Ugnat AM, et
al. Association of obesity and cancer
risk in Canada. American Journal of
Epidemiology. 2004; 159:259-268.
Horn-Ross PL, Canchola AJ, West
DW, et al. Patterns of alcohol
consumption and breast cancer risk
in the California Teachers Study
cohort. Cancer Epidemiology. 2004;
13:405-411.
Ban MR. hormonal study and DNA
sequencing in infertile women
(PhD. Thesis). College of science:
University of sulaimani: 2010.1lip.
Gulshan
OA.
Estimation
of
Progesterone,
Estradiol
and
Prolactin in serum of Breast Cancer

24.

25.
26.

27.

28.

29.

30.

31.

53

Patients
in
Sulaymani
City
(Diploma thesis). Department of
high education and research: general
health directorate of Sulaimani:
Ministry of Health: 2011.1lip.
Terry PD and Rohan TE. Cigarette
smoking and the risk of breast
cancer
in
women.
Cancer
Epidemiology Biomarkers Prev.
2002; 11:953-971.
Osteen R, Lenhard RE, Osteen RT
et al. Breast Cancer. Clinical
oncology. 2001; 9:251-268.
Ebrahimi M, Vahdaninia M and
Montazeri A. Risk factors for breast
cancer in Iran: a case–control study.
Breast Cancer Res. 2002; 4:R10.
Al-Shaibani H, Bu-Alayyan S,
Habiba S, et al. Serum Prolactin
Levels and Risk Factors of Breast
Cancer in Postmenopausal Japanese
Women. National Institute for
Environmental Studies 2006; 50:7082.
Notestein F. Economic problems of
population change, in: Proceedings
of
the
Eight
International
Conference
of
Agricultural
Economists. Oxford University
Press: London; 1953. 3-31p.
Subhojit D, Amr SS, Ahmad H, et
al. Urban–rural differences in breast
cancer incidence by hormone
receptor status across 6 years in
Egypt. Breast Cancer Res Treat.
2010; 120:149-160.
Susan AH, Jay SK and Thomas C.
Defining Urban and Rural Areas in
U.S.
Epidemiologic
Studies
Ricketts. Journal of Urban Health
2006; 83: 162-175.
Mathew A, Gajalakshmi V, Rajan
B, et al. Anthropometric factors and
breast cancer risk among urban and
rural women in South India: a
multicentric
case-controlstudy.
British Journal of Cancer 2008;
99:207-213.

Iraq J Pharm

Vol. 13, No.2, 2013

32. Eric MJ, Ruben P, and Nira BJ.
Small Molecule Inhibitors of the
Prolactin Receptor in Breast Cancer.
The Open Conference Proceedings
Journal 2010; 1: 39-45.
33. Hatsuko J, Michinori K, Chisato N,
et al. Serum Prolactin Levels and
Risk Factors of Breast Cancer in
Postmenopausal Japanese Women.
National Institute for Environmental
Studies 2002; 50:70-82.
34. Susan EH, Walter CW, Dominique
SI, et al. Plasma Prolactin Levels
and Subsequent Risk of Breast
Cancer in Postmenopausal Women.
Oxford Journals Medicine 2000; 91:
629-634.
35. Clavel-Chapelon F, Kaaks R, Peris
C, et al. Progestins and progesterone
in hormone replacementtherapy and
the risk of breast cancer. J Steroid
Biochem. Mol. 2005; 17:33-39.
36. Mohr PE, Wang DY, Gregory WM,
et al. Serum progesterone and
prognosis in operable breast cancer.
British Journal of Cancer 1996;
73:1552-1555.
37. Aupperlee M, Kariagina A, Osuch J,
et al. Progestin and breast cancer.
Breast Dis. 2006; 24:37-57.
38. Joanne K, Olufunmilayo IO, Parviz
G, et al. Changes in body weight
and the risk of breast cancer in
BRCA1 and BRCA2 mutation
carriers, Breast Cancer Research
2005; 7:193-202.
39. Joanne FD, Frank ZS, Lisa LK, et
al. Prospective case-control study of
premenopausal serum estradiol and
testosterone levels and breast cancer
risk. Breast Cancer Research 2010;
12: 98.
40. Jane AC, Frances LL and Lewis
HK. Elevated Serum Estradiol and
Testosterone Concentrations Are
Associated with a High Risk for
Breast Cancer. Ann. Intern.
Med.1999; 130: 270-277.

41. Susan EM, Jing N, Domenica V, et
al. Cancer Causes and Control
Perinatal Exposures and Breast
Cancer Risk in the Western New
York Exposures and Breast Cancer
(WEB) Study Maddalena Barba.
Cancer Causes Control 2003;
17:395-401.
42. Troisi R, Hatch EE, Titus-Ernstoff
L, et al. Birth weight and breast
cancer risk. British Journal of
Cancer 2006; 94:1734-1737.
43. Sariego J. Breast cancer in the
young patient. The American
surgeon. 2010; 76:1397-1400.
44. Meijers-Heijboer H, Van Geel B,
and Van Putten WL. Breast cancer
after
prophylactic
bilateral
mastectomy in women with BRCA1
and BRCA2 mutations. N. Engl. J.
Med. 2001; 345: 159-164.
45. Eliassen AH, Hankinson SE, Rosner
B, et al. Physical activity and risk of
breast
cancer
among
postmenopausal women. Arch.
Intern. Med. 2010; 170: 1758-1764.
46. Daniel W, Eugenia EC, Michael JT,
et al. Passive Smoking Exposure
and Female Breast Cancer. Journal
of the National Cancer Institute.
2000; 92: 20.
47. Beral V, Doll R, Peto R, et al. Does
smoking increase the risk of breast
cancer?. Lancet Oncol. 2003; 4:
658.
48. Terry PD, and Rohan TE. Cigarette
smoking and the risk of breast
cancer
in
women.
Cancer
Epidemiology Biomarkers Prev.
2002; 11: 953-971.

54

