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Abstract

This study was performed with an objective to compagddiiels of estrogen and progesterone in postmenopausal
breast cancer patient with age matched healthy canWét performed a cross-sectional comparative studymf tw
age matchedroups of postmenopausal participants: 25 participants (casesatgnoma of breast and the otRér
participants (controls) were heathy females. The womiém bveast cancer had a mean age of 53.6 years and the
heathy women had a mean age of 52.2 years. Blood sampleseliected from all participants and assayed for
serum estrogen and serum progesterone. The estrogen gedterone levels in cases were significantly high as
controls (p= <0.001 and p= <0.05 respectively). Estrogen levets @also significantly correlated with progesterone
levels (r= 0.540, p< 0.05). In conclusion, study suggest thaigest and progesterone should be routinely estimated
in breast cancer patients for better treatment appesach well as monitoring of disease progression.
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INTRODUCTION:

Worldwide, breast cancer is a most common invasiveeranavomen, India also, 27% (2012) among all diagnosed
cancer in females.[1]

It occurs more commonly in the developed countries, actmufdr 3-5% of deaths while its incidence is 1-3% in
developing countries. Carcinoma of breast is extremely balow 20 years of age but thereafter the incidence
steadily rises. At the age of 30 years the inciden&ebi@2 females, at the age of 60 it is 1:24 females anldebgge

of 90, the incidence is 1:8 femal@}

Incidence- according to Breast Cancer India, globallyitttedence and mortality of breast cancer risin from
13,84,000 cases and 4,58,000 deaths(2008) to 16,77,000 cases and 5,28h8(®0d2x In India also increased
from 1,34,420 cases (2008) to 1,44,937 cases(20]2).[

Primary risk factors - female sex and older Ej@©ther risk factors - delayed childbearing, no breastfegtigher
hormone levelgbesity and dief4-6] Postmenopausal > pre-menopausal females. The fdtimale to male breast
cancer incidence is approximates 10@]1.

Epidemiologic data now provide strong evidence for an infleesf plasma steroid hormones on the risk of breast
cancer in postmenopausal wonj&h.The associations between the risk of breast caarmbithe level of estrogens
and androgens (with relative risks [RRs] for breast canoging from 2.0 to 2.5 when comparing the top 20% with
the bottom 20% of hormone levels) are strong comparell thivsse of most other breast cancer risk factors.
However, few studies have investigated these associa®rsiratified by tumor receptor status or by invasive
versusin situ disease. In addition, studies of the effect of pestpausal hormone use suggest that formulations
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containing estrogen and progestin are associated with adegri@acrease in breast cancer risk than those with
estrogen only8-11]

Multiple lines of evidence support a central role of hornsomethe etiology of breast, endometrial and ovarian
cancers. Evidence of an association between circulatingones and these cancers varies by both hormone and
cancer site, with the most consistent associatiasgerved for sex steroid hormones and breast cancemnizkga
postmenopausal women.[12]

Various endogenous and exogenous sex hormones play a tloteditiology of breast cancer. Excess endogenous or
exogenous estrogens can enhance risk by stimulating patitiie of epithelial cells of breast that have undergone
partial malignant transformatida.3]

Correlation of ovarian function with estrogen productiord dhe isolation of the estrogen receptor protein,
combined with the observed greater incidence of estrageptor positive tumors in postmenopausal women, led to
the identification of a strong association of estrogese and length of exposure with increased breast cancer
risk.[14-27] The importance of ovarian steroidogenesis imabbreast development and in the genesis of breast
cancer is highlighted by the facts that early menarolddae menopause are associated with greater breast can
risk, whereas late menarche and early menopause, that ngchefore 40 years of age, result in a significant
reduction of the sam@8-31] Breast development at puberty and during sexual maturity is stimulated by 17p-
estradiol (), which is the predominant circulating ovarian steraid ghe most biologically active hormone in
breast tissue.[32,33] At menopausgplasma levels decrease by 90%.[28-30] But in postmenopausatnyom
estrogen formed by peripheral aromatization of ovariath @irenal androgens, which plays a more significant
role.[34,35]

Estrogens are considered to play a major role in priomtte proliferation of both the normal and the nedjidas
breast epithelium. Their role as breast carcinogeas long been suspected and recently confirmed by
epidemiological studies. Three major mechanisms are pietuta be involved in their carcinogenic effects:
stimulation of cellular proliferation through theirceptor-mediated hormonal activity, direct genotoxic e$fdnt
increasing mutation rates through a cytochrome P450-mediatetdbotic activation, and induction of
aneuploidy.[36]

Progesterone has strong influences on breast physiologhamteen hypothesized to both decrease and increase
breast cancer risid7]

Progesterone’s effect on breast can be proliferative or anti-proliferative depending upon the type, dosage and
duration ofexposure. Clarke and Sutherland showed that progesterone and progestin’s impact on breast tissue is
mediated by PR and alters local breast estrogen gcfeuig. via local aromatase), ER activity and local plepti
growth factor function.[38]

It has been found that progesterone increases DNA sigmtilesormal breast epithelium in organ cult(8€]
However, other studies show that progesterone eitheradesreor has no effect on the proliferation of normal
mammary epithelium explanted into nude mice.[40] Using noremdhelial cells of human breast, it was
demonstrated that the progestin, promegestone (R-5020) skesiel proliferation .[41]

MATERIALSAND METHODS:

This study was conducted in the Department of Biochemiistopllaboration with the Department of Oncology,
PGIMS, Rohtak between March 2014 and October 2014. All patirogpavomen gave written informed consent
before beginning the study.
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The study population comprised of 25 female patients with boaasier confirmed by biopsy (Cases) and 25 age
matched healthy females (Controls) with postmenopausasstatu

Inclusion criteria - Women had to be in the postmenopasiagke (no menstrual cycle from last 12 month) with

breast cancer diagnosed with in last 6 month.

Exclusion criteria - Premenopausal, currently on chemagtlyeca hormonal therapy or drugs that may affect

hormone levels, hysterectomy, oophorectomy and tremhsle which affect hormonal levels.

Blood samples were withdrawn from the antecubital vein dod o clot for 30-45 minutes. Serum was separated
from venous blood after centrifugation at 3000 rpm for 10 tesstored at -2C until assayed.

Levels of estrogen and progesterone were estimatedumsaf study population by competitive immunoassay

using direct chemiluminescence technique on ADVIA-CENTAUR CP.

RESULTS:

The 25 women with breast cancer (cases) had a meamyé&stfol.56+68.13 pg/mL) and Progesterone (4.32+4.19
ng/mL ), with a range of 206.® 3.85 pg/mL and 13.39 to 0.02 ng/mL respectivelye iealthy women had a
Estrogen (1.38+1.04 pg/mL) and Progesterone (3.14+2.65 ng/mLjawihge of 4.2 to 0.03 pg/mL and 10.05 to
0.13 ng/mL respectively. The mean age in the cases way&d$ with a range of 43 to 76 years. The mean age in
the controls was 52.2 years with a range of 45 to 74 y&aese was no significant difference between the two
groups regarding age. The mean levels of estrogen and progestesre significantly higher (71.56+68.13 pg/mL;
p=<0.001 and 4.32+4.19 ng/mL; p<0.05 respectively) in cases thatnols (1.38+1.04 pg/mL and 3.14+2.65
ng/mL respectively). These data are shown in the table

Table 1: Estrogen and Progester one levels

Cases (n=25) Controls (n=25) P Value
Estrogen (pg/mL) 71.56168.13 1.38+1.04 <0.001
Progesterone (ng/mL) 4.32+4.19 3.14+2.65 <0.05
Age (years) 53.618.4 52.246.7 >0.05

Estrogen is also significantly correlated with Progester@= 0.540, p< 0.05).
Fig. 1 demonstrates the correlation between serum estewmgkeprogesterone.
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Fig. 1. Correlation between serum Estrogen and Progester one
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DISCUSSION:

Our study was designed to explore the estrogen and progesterai® to see the risk of breast cancer in
postmenopausal women because in postmenopausal periodcaigndhanges occurs in reproductive hormones
than premenopausal period and these changes adverselyegfectuctive organs.

Our study resulted that significant changes in estrogen agdgtesone levels for a very long period had association
with development of breast cancer. Many studies alsdasingisults.

In postmenopausal women the ovaries cease the produgftiestrogens as a result of the complete loss of
primordial follicles. Estrogen, however, continue to betlsgsized by the peripheral aromatization from androgens
that reach in circulation from both the adrenals aradies. Peripheral aromatase activity increases agé[36,21]
Estrogen have a proliferative effect on breast tis§he.y are related to increased mitotic activity anlieied to
influence rather than an initiating effect. The prokitesn of cells is essential for carcinogenesis bectheseisk of
errors during DNA replication is increased during cell dondi7,17,21,28]

Exogenous progestins have been shown to induce growth fEBFS TGFB), to stimulate the expression of the
growth factors and growth factor receptors (EGFR) protein and it’s mRNA.[42,37]

CONCLUSION:

Our results indicate that estrogen and progesterone sheulmlitinely estimated in breast cancer patientsdtieb
treatment approaches as well as monitoring of diseagggsion since estrogen and progesterone receptors are
correlated with severity and response to treatmerdriaio studies.
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