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ABSTRACT

To investigate the concentration and role of ceriaiportant elements in 55 patients women diagnosils
breast cancer. The patient groups which divided thigroups: (30 patients with premenopausal) asdp@ients with
postmenopausal) aged (20-60) years have been es@draird formed the initial study group trace metais essential to
normal human homeostasis. When present in an alah@xpression, they contribute in many pathologarakcesses. Our
aim was to investigate the serum and urine conagoitr of some important elements Copper (Cu). Zi#w). Selenium
(Se). Aluminum (Al). Chromium (Cr). Lead (Ld). aiMhgnesium (Mg) of the patients with breast canaed (50) healthy
control women it is found that there were statadlic increased significant of ( Copper, Lead. antiminum) in
postmenopausal patients as compared with contnalgpee-menopausal patients withQp001. While the serum levels of (
Zinc. Selenium. Chromium and Magnesium) in pre-npause patients was increased significantly diffefem control
and postmenopausal patients. There was no sigmifiddference in the serum level of (Zinc. Seleniubead and
Magnesium) between the groups of breast canceentatiThe urinary minerals that exhibited the Is\al (Cu (in pre).
Zinc (in post), Selenium (in pre), Lead (in pre gas$t). Chromium (in post) and Aluminum (in preesy), a significant

difference ( increased) from controls
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INTRODUCTION

The breast is an external symbol of beauty and woho®d; however cancer of the breast is responfiblthe
death of millions of women world every yé8r The breast is collection of glands each adultslerbreast usually consists
of (15-20) glandular lobes covered by amount opasé tissu&. Breast cancer is a heterogeneous most frequesash
in women. Female breast cancer is the second lgadinse of cancer —related death. While male bigaate®. Breast
cancer is systemic disease in that cancer cellsstaa/to be disseminated in to blood and lymphstgtems even in early
stages or when the tumor size still sl Early menarche has repeatedly been found to $mciased with increased
incidence of breast cancét One of recent studies stated that breast caisteinrwomen whose menstrual period begins
before the age of 15 yeafd Postmenopausal women had a lower risk than prepzarsal women of the same age.
Among postmenopausal women the risk increased initheasing age at a menopause, whether menopacserant
naturally . Breast is constantly responding to the changelsoimonal, genetic, And Nutritional. Psychologicaid
environmental stimuli cause continual cellular Gfesi®: The alteration of a substance such as elememnaormight help
to demonstrate to potential of element to tumor tmdesolve whether these elements could be usesligsemental

biochemical markers' for the diagnosis and prognostumor growtH?. Many of major elements are required for normal
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or growth. Generality of the elements enter the &urbhody mainly by the circulating blood and leavenast through
urine and feces. Other mechanisms of eliminati@nsacretion through sweat, milk, menses or séffferit has become
well decided that many trace elements play an ¢éisseole in of a number of biological processestigh their action as
activators or inhibitors of enzymatic reaction bgntend with other elements and proteins for bindgitgs, that
influencing the permeability of cell membranessitherefore reasonable to suppose that these mamrals would exert

action directly or indirectly on the carcinogenimpess™.

During the past several years, many hare focusedtstn on the role of study element in serum friomaast
cancer?, this interest was stimulated by a series of estrigly by our that which is demonstrated in theeistudying the

elements and compared them with serum.

Objectives of this study were to find out the leeélsome minerals (Cu. Zn, Se, Ch. Mg, Ld, Al) kgraic
absorption spectrophotometer in serum and comgaradne from the breast cancer patients and clentoostudy the role

of biomarkers in disease diagnosis for obtainedséimee patients for pre and postmenopausal breastica

MATERIALS AND METHODS

Participants

Fifty five (55) newly diagnosed breast cancer patievho didn't have family history of cancer weeeruited
from surgical oncology clinics at the AL-Sadder pited teaching and Al-mamonah oncology center fberno and

radiotherapy. Massin. Southern of Iraq.

All study participants were asked to complete d sehdministered questionnaire that included qoestion
demographic factor medical history and health egldiehavior. In order ensure uniformity all patseeahd controls were
chosen from the same ethic (Missan) city and livingthe same southern part of Iraq. Patients ortrotn with
inflammations, women on regular haematinics or ngksupplements women with diabetes mellitus. Hygmsibn,

hepatitis jaundice. pregnancy or breast feedingestdbwere exclude from this study.
Subjects

A total of fifty five women with diagnosed with kast tumor aged (20-60) years have been examinetbamed

the initial study group. These patients were sulddiy in to two groups:-
Group 1

Consisted of with premenopausal 30 patients wigmanopausal.
Group 2

Consisted of 25 patients with postmenopausal.

About forty healthy women with ages matching to pagient groups were included in this study ascietrol
group (healthy) aged (21-54) years.
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OUTCOME MEASURES
Height

This was measured and reading was recorded in meter
Weight

This was estimated in kg.
Body Mass Index

This was calculated from the using the formula:-

BMI (Kg/ m2) = Weight (kg) / Height(m2).
Collection of Blood Samples and Measurement of TracElement Levels

Five mL of venous blood was obtained in to vacwaiplain tubes from patients. The blood sample alasved
to clot and retract after which it was centrifuged400 Searle / England) centrifuged machine &04(pm for 10 min to

obtain serum which was stored at — 20 CO untilydadassay.
Collection of Urine Samples

Fresh urine samples were obtained from each capatents at Two point during the | (pre or to post

menopausal).

Serum and the urine concentration of (Copper. ZBalenium. Aluminum. Chromium. Lead. And Magnesium)
were determined by atomic absorption spectrophatemaand flameless atomic absorption spectrophoten{éshimadzu
Model 670. GU.7)

Statistical Analysis

Statistical evaluation was carried out with SPSS0.19he total patient group and the control grougrev
compared with students (t) test. In all subgrogasameters were subjected to Pearson correlatiaysas (3<0.05) was

considered significant; data are a presented asid&d in the tables.
RESULTS

In this work the result represented the measurerkttace elements levels in serum and urine iotal tof
(55)breast cancer patients and (40) apparentlyttheabe — matched controls were recruited. The naggnof the breast
cancer patients was 49.91+ 2.48 years and thairafas was 50.28 +1.78 years.

Table 1- compares the demographic and anthropameiasurement of breast cancer patients with dsnfro
healthy). The mean age. Mean BMI percentage. Bat{PBF).age at (menopause. first pregnancy).nuai@noker and
number of miscarriages were highly significantly(@age of menopause, P.B.F) in pre or postmenopaiféadently from

the controls
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Table 1: Comparison of Anthropometric Indices in Patmenopausal Women with Breast Cancer and Control

Parameters Patients Control *P-Value
Premenopausal| Postmenopausal
Age(Yrs) 43.6+1.87 50.51+1.20 38.3+1.60 0.05
BMI(Kg/m2) 25.5+1.90 27.41+1.13 27.33+1.05 0.05
P.B.F 26.3+2.61 28.39+1.40 28.17+1.48 0.05
Age of menopause 40.51+2.0 49.72+1.59 21.87+0.31 0.05
Age at first pregnancy 22.52+2.04 24.20+1.66 48.56+1.55 0.05
Smoker 3 10 / 0.05
Miscarriage/Abortion 5.98+0.65 6.71+1.89 3.52+0.37 0.05

* = p<0.05 issignificant
BMI = body massindex
PBF= percentage body fat
Table 2- presents a comparison the mean levelsaoé telements in subject (cases) and controls.eTivere
statistically increased significant of (Copper, ieand Aluminum) in postmenopausal patients as esetpwith controls
and pre-menopausal patients wittD@01. While the serum levels of (Zinc, Seleniurhr@nium and Magnesium) in pre-

menopause patients was increased significantlgreifft from control and postmenopausal patients.

However there was no significantly difference i therum level of (Zinc. Selenium. Lead and Magnmasiu
between the groups of breast cancer patients.

Table 2: Mean (Mean + SD and Range) of Serum Trace
Elements in Breast Cancer Patients Compared with Hathy Controls

Parameters Patients Control P-Value
Premenopausal | Postmenopausal
Copper (ugLdl) 26.0+3.60 32.245.21 22.08+2.05 0.033
Zinc (ugLdl) 8.78+3.50 7.25+2.31 17.38+0.5 0.05
Selenium 1.62+0.02 0.88+0.03 0.28+0.04 0.03
Lead 70.60+4.77 72.52+3.88 52.03+1.71] 0.03
Chromium 6.22+2.84 4.03+1.71 3.25+#0.11| 0.005
Magnesium 0.71+0.25 0.65+0.05 1.85+0.13 | 0.005
Aluminum 44.01+£3.51 69.33+4.62 10.3+2.60 | 0.032

Table 3- shows the urinary minerals that exhibttesllevels of (Cu in pre. Zinc in post, Selenium gre), Lead

(in pre and post). Chromium (in post) and Alumin{impre — post), a significant difference (incredjsiom controls.

Table 3: Mean (Mean + SD and Range) of Urine Trace
Elements in Breast Cancer Patients Compared with Hathy Controls

Parameters Patients Control P-Value
Premenopausal | Postmenopausal
Copper (uglLdl) 21.38+4.24 19.1616.45 18.21+3.71 0.05
Zinc (ugLdl) 55.39+5.90 101.3+1.21 60.40+2.51 0.05
Selenium 0.98+0.19 0.62+0.24 0.25+0.18 0.05
Lead 79.70+6.38 62.90+8.66 16.31+2.58 0.05
Chromium 4.60+1.75 8.48+2.44 5.39+1.29 0.05
Magnesium 2.88+0.91 1.89+0.93 5.79+1.76 0.05
Aluminum 52.77+4.08 56.03+5.85 7.94+1.95 0.05

Further more. Table 4 explication the model cogffits computed from multiple regression analysis dith

elements studied in this study. These indicated these elements in serum were significantly inglgrorrelated
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observed in the outcome variable in urine.

Table 4: Regression Table between Tumors Parametémdex (Dependent Variable)
and Trace Elements (Independent Variable) in Breas€Cancer Patients

Trace elements R R2 B P - value
Copper 0.781 | 0.482 | -0.781 0.001
Zinc 0.528 | 0.357 | -0.528 0.045
Selenium 0.29 | 0.036 | -0.29 0.001
Chromium 0.273 | 0.192 | -0.273 0.001
Magnesium 0.281 | 0.06 | -0.281 0.001
Aluminum 0.655 | 0.548 | -0.655 0.045
Lead 0.201 | 0.082 | -0.201 0.05

DISCUSSIONS

Breast cancer disease is a common tumor in femaelddwide knowledge elements metabolism and their
disturbances in tumor cell or tissd&. Might help to elucidate the relation of the elenseto tumor and to decide whether

these elements could be used as additional bioclaémiarker for the diagnosis and prognosis of tudemelopment.

It will be referred to that elements partake onldgg processes in the organisms which induce thigadion or
inhibition of enzymatic reactions between elemeantsl more metal protein tying positions, also adestts in the

corrosive for cell division membraé.

There are few studies concerning the determinatfadiements level in blood and urine of breast eapatients,
most of them deal with Zn, Cu levels due to the i these elements in the antioxidant defenseesysf the organism
(13- No examination is superior to the research cerggiomming it. Correct explanatory methods must tikézad and each

step in the collection and preparation of sampbkthe urine analysis. Gathering tubes uncommontiyneufor designed.

This study demonstrated that anthropometric alsoodgaphic indices need aid comparable on breastecan

patients and controls. Therefore suggesting tfestliles and diet would those same in the two akkesnabout subjects.

Copper (Cu) is biologically essential trace element that iguieed for the synthesis of hemoglobin white blood
cells maturation bone strength and as integral comg of certain for protein as ceruloplasfifinWhich are principally
concerned with oxidation reactions? Angiogeneses dlowth of a tumor blood supply. is essential iomor growth.
Molecular processes of angiogenesis require copperssential cofactor (17). Also reliably large ante about copper
have been found in breast cancer tissue. In thas#y sserum levels of copper were significantly essed in
postmenopausal for breast cancer group when coahpaueontrols. While no significant difference wasserved between
controls and per — menopause breast cancer grdds.discussion on this thing in higher serum Cuelgvin
postmenopausal breast cancer it may be indicataboiét effects concerning that depend on the tustate. In addition
the Cu in serum exists generally in the manifestatin ceruloplasmin more than 90%, since the sefiumalso
ceruloplasmin levels would normally nearly assamaf®. According to some studies that benefit us indneps
concentration of Cu and ceruloplasminin breast earpatients and as well as the extent of theiruarfte in Cu
absorption, transport metabolism or excretion mftaation infection with many different type of can@spial in breast
cancer. Our study the results obtained was in aggae with some reported that patients with breastcer in

postmenopause had high serum Cu than other stodpsff®. Urine Cu presents a significant difference betwee and
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postmenpause breast cancer patients and contablshtbwed in table (3).
Zinc

Is apart overt cell in the body and manifestatiohsver 300 enzymes that have functions of bodyrtores to
cell growth ®. The epidemiological information on the relatioetleen Zn and growth of tumor are restricted.
Furthermore, in vital works about Zn would its admtition into cellular division protective functicegainst free radical
and reactive oxygen. Therefore those cell membraiiebe characteristically secured by metallo — ynes against
OHRadicals, this indicated that the Zn might restreamcinogenesi€”. On other hard Zn is needed for growth and
likewise as a component of the Zn finger proteipléty controlled of call division and oncogenicwatton there maybe
likewise a portion proof to an opposite cooperatmetween Zn and breast cancer. Referring to theltsesve have

obtained in relationship with Zn concentration lagwen in the table (1).

In the pre and postmenopausal a significant deedemsserum Zn was observed among pre — postmese|zan
compared with control. This finding is agreementwsome studies who found that Zn concentration eeaxseased in
breast cancer patients. Through scientific refezerinow that found interference of Zn with inteatiabsorption of
copper. for this reasoning any absorbed Cu couddlate Zn due to copper that high affinity to mettsibnen as protein.
This guide whom we found in our results throughréased copper concentration and lack of concentratf zinc as
support what we found in our study. With regardhe discussion of urine in all study groups therdased execration of
Zn in breast cancer compared with control groupeté). Another mechanism suggested the possibfitgxcretion to
extraction to Zn from the circulation by the tunimsue to be used proliferation. The observed dsed Zn level in our

study also agrees with Borrellaeta?:
Selenium

Is an essential trace element and has been shobendamatural component in the enzyme glutathi@mexidase
and other proteins most selenium compounds arerwateble and can efficiently be taken up in thiestine as well as
non soluble compounds can be taken up by the Ii8ggeral of scientific inquiry suggests that anéased risk of cancer
occur as a result of statute concentration of Sthéndiet. After such a review and we achieved lteghat showed a
significant decreased was in serum Se concentratipre and post menopause groups as comparectavithols with p<
0.03.While when returning to the analysis betwesmenopausal and postmenopausal of breast canethsolack of

statistically significant differences were too high

As for the urine of study groups and in particutathological have we found a significant slow irsed
compared with control group. In some studies arosji@ companionship between serum Se levels angastic has been
observed in different malignancy types it need tholdilly been postulated that those methodologyedimy tumor
improvement car lead to an uptake of Se by thegmnalit cells showing the human defense mechanismloiter serum
Se levels observed in our study could be attribtdeslther lower Se intake or to sequestratiorhisf ¢lement by the tumor

cells®. This finding is in agreement with the reports &&ibpowls and Rejalf§>.
Lead and Chromium

Lead furthermore chromium need aid non — essetatkit metals that have affinity forsulphohydryl iaet site of

enzyme and proteins. These interactions are pananfral metal detoxification process. Which resnlthe metabolic
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inactivation of Se in sufficiently high exposureéés Pb and Cr might additional time process a&siasociated on Se state

associated on Se insufficiency thereby abortingctreer — protecting effects.
Our study returned a significant increased in #rem and urine levels of Pb and Cr in the breast@&apatients.

The chronic exposure to cadmium and lead can ledmdast cancer especially in females and thesalsnate
usually the result of smoking and pollution smokfrgm car exhaust or through food sources entdtirgoody's digestive
tract. After reviewing some of the studies on chrom affect the creation of breast cancer generater (oncogene).
Also can inhibit the effect of restraining tumorof@in (P53) (Tumor suppressor protein). This protdntains zinc.
Combined with a cysteine those compounds will keahility of chromium on the thiol grouf’. After this survey the
totally of things on the Pb and Cr note the sigaifit increase in the levels of Pb and Cr in thexdireancer patients

observed in our study could have contributed topthogenesis of breast cancer.
Magnesium

Concerning the magnesium that is essential forbalbynthetic processes glycolysis and energy depend
membrane transpdff>

Magnesium level in serum of breast tumor patiertscampared with healthy controls (table 2). sigaifit
decrease was observed in serum Mg level in perpast menopause groups as compared with controke&a on the
urine concentration of Magnesium. The level of Mgfirther decrease in post menopause group as cedpéth

premenopause patiernt@001.

Magnesium deficiency can paradoxically increasedrisk or protect against cancer yet we will fihattjust as
severedehydration or asphyxiation can because .ds&tgnesium deficiency can directly lead to canddrerefore we

could see that Magnesium deficiency would leadhysiplogical decline in cells setting the stagedancer®®.
Aluminum

Aluminum is ubiquitous in the environment for thengral population exposure to aluminum most likedgurs
through the consumption of food (mainly processmatlj water and medicinal such as antacids, buffaredgesics anti
diarrheal agents. Or ant ulcerative medication. ifiteke of Aluminum from food and water is low eespally compared

with that consumed by people medicinal and antjprasts as cosmetics (29)

Based on the observation of a high incidence addireancer in the upper external guardant. Adjaoette usual
area of application of deodoratants and antipeagfsr some scientific teams have advanced the hgpistof a possible
link between antiperspirants and breast cancer (8Qhis study there is significant differenceailuminum level between
patients and control groups in pre — post menopaasents. the serum level of Al, significantly ieased in patients
group than in control (p< 0.001) table (2).

Aluminum is poorly absorbed following either or alhtion exposure and is essentially not absorbschally.
Absorbed aluminum is excreted principally in thénarand to lesser in the bile. Therefore can besorea in the urine
and to feces. There are insufficient data to reddueninum exposure levels with blood or ruin lev§4). Based on what
has been discussed above, we have analyzed thanaharalement in both the blood and urine and fortthe following

table (2). The level of aluminum (Al) in serum amihe sample were significantly higher in two patgegroups ( pre and
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post menopause breast cancer) than control grdtlyough its level was significantly lower in per nmpause than post
menopause @.001).those purposes for the disproportionate siépn of aluminum could relate to physiological
mechanisms components not yet understood it miggitianally consistent with local absorption of edinum from long —
term antiperspirant use in that of the human boaygcle). Similar to our findings in study carriegl Exleyetal was found
higher levels of aluminum in serum breast cancg},(@onversely that we found another study from $éoetal 2013. Who
did not showed any statically significantly diffages in aluminum level in women with breast candestudy by Ananeet
al found increased level of aluminum in the urink mice exposed to amount of aluminum chloride cioimg
antiperspirant cream applied daily to 4cm2shaved1lf0 days (33). Through this conclusion we fouhdt tagree the

results obtained in this study.
CONCLUSIONS

There is growing evidence environmental contamimanich as metals play a role in disease, suchra®rca
Based on a relatively small number of studies litégsature review has uncovered important deficies@nd gaps in the
current literature that assesses the link of tlogdénce of breast cancer to metal in serum ande uriom this patient

groups.
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