Available online www.jocpr.com

Jour nal of Chemical and Phar maceutical Research, 2015, 7(1):963-967

Research Article | SSN - 0975-7384
CODEN(USA) : JCPRC5

Theoretical Study on the complex of Calcium with Estrone: potential of
Calcium asan Anti- Estrogen compound

M ehraban Fouad'’, Sadeghi Hossein? and Totonkoban Mahbobe®

Cellular and Molecular Research Center, Yasuj Ursitg of Medical Sciences, Yasuj, Iran
’Department of Pharmacology, Faculty of MedicinesjaJniversity of Medical Sciences,
Yasuj, Iran
3Department of Chemistry, Esfahan University of Pagaor, Esfahan, Iran

ABSTRACT

Breast cancer is the most common cancer and cafisearcer death among women around the world. The
inhibitory effect of calcium in cell proliferatioand incidence of breast cancer has been identifiesbme studies,
although the exact of its mechanism is not cleay weell. To further study the potential inhibitoeffects of
calcium in breast cancer, we used computationahoud, the Becke three-parameter Lee-Yang-Parr (B3LYhe
results indicated that Calcium (€3, estrone (£ and Calcium — estrone complex, all after optirtiza had the
positive frequency and negative energies. The amofirthe Gibbs free energy changdGga) for Calcium
absorption reaction on estrone was negative tharesents spontaneous calcium absorption processstone.
Therefore, it is possible that calcium reduce thel @roliferation and carcinogenesis by estrogemotigh
producing a stable complex with estrone, changistgoee conformation and suppressing conversionstrtbae to
estradiol.

Key Words: Breast cancer, calciurastrogenB3LYP

INTRODUCTION

Breast cancer is the most common diagnosed candemajor cause of cancer death among women. Bcaaser

is responsible for about 23% of all cancer cases B of deaths due to cancer [1]. Increased incieleof
mammary neoplasia has been reported during thdgastecades which led to the development of netivcamcer
drugs, drug combinations and new methods of cheenaply [2]. Because of magnitude of the problem,
considerable study has been devoted to reveakddtiblogy of breast cancer.

Calcium is an important intracellular second megeerthat there are some reports on its importante in
carcinogenesis development due to participatellrpodiferation, differentiation, apoptosis andlcggnaling [3,4].
In experimental models of cancer it has been regdohigh intake of calcium can suppress hyperpmalifen of
mammary gland epithelial cell induced by high-dat and DMBA-induced breast cancer [4]. Sevenadiigts have
been shown that serum calcium levels inverselyaatsowith breast cancer risk among premenopausalem [5].
In conversely, other studies have been reportedsiiye association between serum calcium and beager in
premenopausal women [3]. Furthermore, it is cldat ong-term exposure to estrogen either endogermou
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exogenous have a vital role in the development prodjression of breast cancer [6,7], the preciseecubér
mechanisms by which estrogens can affect mammargrtformation is not clear very well [8,9].

Density functional theory (DFT) method is commoragum computation method that energy and other cutzde
properties in ground state are accessible by applglectron probability density in ground statequiely. B3LYP
method is the most common function including lcadl nonlocal terms [10].

In this study, in order to optimization of calciuestrogen and absorption process was used from B3h¥thod
and polarizing and influential basis set of 6-31&*% Because of use from this basic set to optinégtrone, exist
elements of oxygen with high electron density aiydrbgen with high polarization because add pol&ioza
functions are essential for systems in which thisrbydrogen. In addition, in species that the etectdensity
usually is distributed to outside of molecule swshanions and molecules with nonbonding electrars Eand
excited state are used mentioned influence funefibh].

Thereforejn present study we evaludtee procesf calcium absorptiomn estroneto propose the new pathway in
the potential of calcium in inhibiting of cell pifdration and breast cancer.

EXPERIMENTAL SECTION

In the entire process was used Hyperchem, Gaussvi®yand Gaussian 09 software. All of calculatioese
performed by Gaussian 09 Windows that is very péwegrogram so that the rate of analysis increagdiines
rather than Gaussian 03.

At first, each of the compounds (calcium and estjomas drawn by using Hyperchem software and thpatifile

for calculations in Gaussian was made aothputations foroptimization and doing frequencyin the gaseous
environment was carried out by B3LY#ethodand6-311++G** basisset. Finally, these compounds catogether
in Gaussviews andbsorption process was done througlative keywords.

RESULTSAND DISCUSSION

As shown in Figure 1, Ca is able to alter the estroonformation by binding to oxygen and carbormatdrom
cyclopentane ring side.

The amounts of first frequency, energy, absorptioargy AEa) andAGa are shown in table 1.

The results showed that Ca, estrone and Ca - estmmplex, all show positive frequencies aftermijzation and
with the energies424761 /1853328895 and -958483/11 Kcal/mol, respectively. These values represest th
absorption energy o426 /7Kcal/mol. Also negative amount a6Ga for reaction of Ca absorption on estrone that
is equal to424 /82Kcal/mol indicates the spontaneous absorgiioness of Ca on estrone.

Table 1. Theamounts of first frequency and energy for calcium, estrone and calcium- estrone complex and absor ption energy (AEa) and
AGa for Caon estrone.

Particulars Ca B Ca- E complex
First frequenc 0.0008 435796 477443
Energ™ -424761.1¢ -533288.9 -958483.1
AE” — — -426.71
AGE” — — -424.82
EFrequencies values was expressed as cm-1.
P Energy AEa andAGa values was expressed as Kcal/mol.
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Fig. 1. I: structureof calcium, I1: structure of E1 estrogen (estrone), I11: structure of calcium - estrone complex, calcium bound to oxygen
at carbonyl group and some carbon of estrone. (Yellow: Ca?*, Red: Oxygen, White: Hydrogen and Gray: Carbon atom)

It has been reported that calcium reduces celliferation and induces differentiation of mammarmglls in
experimental works [4]. High intake of calcium hbsen shown to inhibit high-fat diet-induced epitalel
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hyperproliferation of the mammary gland and mammaeaycinogenesis induced by 7, 12-dimethylbeal (
anthracene in the animal models [12, 13]. Clinicall has been reported that calcium-rich dietketan women is
associated with a lower risk of breast cancer [T main mechanism of the inhibitory effect ofobai in tumor
genesis is not understand very well but some nrésims such as participation in regulating cell ifechtion,
differentiation, apoptosis cell signaling have bseggested [13, 15, 18furthermore, somevidence is available
that calcium exerts its ant carcinogenic activétlyleast partially, by vitamin D. For example, @afg is one of the
key mediators of apoptosis induced by vitamin D poonds in breast cancer cells [1The results of present study
show that calcium is able to bind to estrone arehghk it conformation. According to energy of thesation the
complex is stable very well. These finding guideta propose a new way in the anti-cancer effeatadéium.
Nowadays, there are many studies regarding asentibétween risks of breast cancer with persisgegittvated
blood levels of estrogen. Approximately 70% of Isteeancers are positive estrogen receptor (EEs)togen
induces progression of cell proliferation and breascer through the ER [14].

It is important to notice that estrone convert stradiol by 178-hydroxysteroid dehydrogenase tMSD) [6] and
subsequently estradiol stimulates cell proliferatmd carcinogenesis/ binding to its receptor [6, 9].

The complex of calcium with estrone could restigsnconversion to estradiol. Therefore, becauseediiced level
of estradiol, stimulation of estrogeeceptorsand cell proliferation may decrease [6, 9]

173-HSD G 3 ER Stimulation 3 Cell Proliferation

and Breast Cancer
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Conformation
CONCLUSION

The results of the present study propose thatwalg@roduce a stable complex with estrone and reitisiéee level.
This complex, with changing the conformation ofr@se, may inhibit the conversion of estrone toaastl and
subsequently decrease stimulation of ERs and waifgration.
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