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ABSTRACT 
 

Cancer is rated as one of the most dreadful diseases next to AIDS. Breast cancer has emerged as the leading site of 
cancer among women and has overtaken cancer of the uterine cervix. The aim of the study was to find out mineral 
status in plasma and tissue of the breast cancer patients compared to healthy subject and minerals selected for 
the study were calcium, phosphorous, iron, copper and chlorine. In breast cancer condition, calcium, phosphorous 
and iron levels were significantly increased and decreased copper and chlorine levels in both tissue and plasma 
were observed. Present study results showed that the minerals could be used as diagnostic tool for breast cancer 
patients. It was concluded that copper and chlorine supplementation might lower risk of breast cancer patients. 
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INTRODUCTION 

Breast cancer is a “malignant neoplasm of the breast”. 
A cancer cell has a characteristic that differentiates it 
from normal tissue cells with respect to the cell out- 
line, shape, structure of nucleus and most importantly, 
its ability to metastasize and infiltrate. When this hap- 
pens in the breast, it is commonly termed as ‘Breast 
Cancer’. Cancer is confirmed after a biopsy (surgically 
extracting a tissue sample) and histopathological eval- 
uation. Breast cancer is the commonest cause of 
deaths (after skin cancer) due to cancer in women. It is 
also the third lead cause of death due to all causes. It is 
estimated that breast cancer caused nearly 40,000 
deaths in 2007, in USA alone. Breast cancer arises most 
commonly from the epithelial cells of milk producing 
lobules and ductules. Other cells may also produce 
cancer but are very uncommon and hence not dis- 
cussed (Oldnall, 2012). 

There are several types of breast cancer, but some of 
them are quite rare. In some cases a single breast tu- 
mor can be a combination of these types or be a mix- 
ture of invasive and in situ cancer. The different types 
are, Invasive (or infiltrating) ductal carcinoma, Invasive 
(or infiltrating) lobular carcinoma, Inflammatory breast 
cancer, and Triple-negative breast cancer. Special 
types of invasive breast carcinoma include Adenoid 
cystic (or adenocystic) carcinoma, Low grade 
adenosquamous carcinoma, Medullary carcinoma, Mu- 
cinous (or colloid) carcinoma, Papillary carcinoma, and 

Tubular carcinoma. Some sub-types have the same or 
maybe worse prognosis than standard infiltrating duc- 
tal carcinoma. These include Metaplastic carcinoma, 
Micropapillary carcinoma, Mixed carcinoma (has fea- 
tures of both invasive ductal and lobular) (American 
Cancer Society, 2012). In general, all of these sub- 
types are still treated like standard infiltrating ductal 
carcinoma (David et al., 2000). 

The most common clinical sign of breast cancer is a 
painless, hard and fixed lump in the breast. This is one 
of the reasons that make clinical detection of breast 
cancer very difficult, as painlessness gives the woman a 
false sense of security. If the lump is movable, it is less 
likely to be cancer, and more likely to be benign cysts. 
Approximately, one-tenth of the patients have breast 
pain with no detectable lump. Other symptoms are 
categorized under breast distortion. Dimpling of the 
skin surface, swelling, skin irritation, skin edema with 
peau d'orange appearance, nipple inversion, tender- 
ness and nipple discharge. At times, a rapidly growing 
tumor may cause dilated superficial veins forming 
prominent vascular patterns, visual on the breast sur- 
face (American Cancer Society, 2012). 

There are many ways in which one can diagnose breast 
cancer at its early stage. They are Breast Self Exam, 
Clinical Exam, Mammography Findings, Magnetic Res- 
onance Imaging, Breast Ultrasound and Ductogram 
(Gotzsche and Nielsen, 2011). 

Treatment of breast cancer is determined by the pa- 
   tient’s age and preference, patient’s medical history, 
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staging at the time of diagnosis, and type of cancer. 
Surgery is the most preferred method of removal of 
cancer infested sites. In most of the surgical proce- 
dures, ideally, at least a few lymph nodes are removed 
to determine if the cancer is localized or spread. Based 
on this information, the oncologists work out follow-up 
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Table 1: Minerals Analysis in tissue homogenate 

Parameters 
 

Study Group 

Minerals Analysis 

Calcium** 
(mg/g) 

Phosphorous** 
(mg/g) 

Iron** 
(g/g) 

Copper** 
(mg/g) 

Chlorine** 
(mg/g) 

Group I 0.38 ± 0.02 60.0 ± 6.12 6.60 ± 0.54 0.32 ± 0.04 48.6 ± 4.92 

Group II 0.14 ± 0.009 28.0 ± 2.73 3.70 ± 0.27 1.14 ± 0.07 88.40 ± 7.89 

Group I – Breast Cancer and Group II – Normal Persons; Data were expressed as Mean  SD; **P < 0.001 statis- 
tically significant level. 

Table 2: Minerals Analysis in plasma 

Parameters 
 

Study Group 

Minerals Analysis 

Calcium** 
(mg/dl) 

Phosphorous** 
(mg/dl) 

Iron** 
(g/dl) 

Copper** 
(mg/dl) 

Chlorine** 
(mg/dl) 

Group I 73.35 ± 3.72 27.60 ± 2.50 691.79 ± 18.33 .034 ± 0.006 177.40 ± 15.05 

Group II 9.78 ± 0.43 3.30 ± 0.27 161.60 ± 35.05 0.089 ± 0.008 243.20 ± 21.48 

Group I – Breast Cancer and Group II – Normal Persons; Data were expressed as Mean  SD; **P < 0.001 statis- 
tically significant level. 

therapeutic procedure. Chemotherapy is the use of 
drugs or chemicals to treat and/or prevent the spread 
of cancer. The cytotoxic chemicals used for this therapy 
interferes with the process of cell division thus contain- 
ing the cancer cells and in due course, killing the cancer 
cells. Radiation therapy treatment involves the use of 
radiation to kill the cancer cells, primarily for preven- 
tive treatment, after surgery. Endocrine treatment 
involves interference with patient’s hormones. Breast 
cancer patients test positive for estrogen or progester- 
one levels and may be given endocrine therapy to in- 
terfere with the estrogen’s aid in the growth of malig- 
nant cancer cells (American Cancer Society, 2012 and 
Saini et al., 2012). 

Considering the high mortality and effective treatment 
for breast cancer if detected early, many preventive 
programs have been initiated. Most involve regular 
Breast Self Exam and yearly Mammography. As well as 
oophorectomy and bilateral prophylactic mastectomy 
has been found to reduce risk in a non-randomised 
trial for women with BRCA1/2 mutations. As 
knowledge of non-endocrine risk factors increases so 
new interventions will emerge to reduce the incidence 
of ER +ve and ER -ve breast cancer (Pegg, 2011). 

MATERIALS AND METHODS 

Blood was collected with ethylene diamine tetra acetic 
acid (EDTA) for the separation of plasma to determine 
blood parameters. The breast tissues were homoge- 
nized with motor driven teflon coated homogenizer in 
ice-cold 0.1M Tris-HCl buffer pH 7.4 to get 10% ho- 
mogenate. Calcium was estimated by Clark’s method 
(Clark, 1921). The phosphorus level was determined by 
Fiske and Subbarow’s method (Fiske and Subbarow, 
1925). Iron was estimated by Ramsay’s method (Ram- 
say, 1953). The level of copper was determined by 
Shaffer and Hartmann’s method (Shaffer and Hart- 
mann, 1921). A chloride level was identified by Schales 
and Schales’s method (Schales and Schales, 1941). 

STATISTICAL ANALYSIS 

Statistical analyses were carried out on a personal 
computer with the use of the SPSS software evaluation 
version 15.0 (SPSS Inc. Chicago, IL, USA). The results 
were expressed as mean ± standard deviation (SD). 
Data were analyzed using independent “t” test by ap- 
plying mean comparison method. Significant differ- 
ence were defined as two tailed p<0.001. Graphs were 
produced using Microsoft office Excel-2003 with the 
help of chart options. 

RESULTS AND DISCUSSION 

Cancer is a multifactorial disease that results from the 
interaction of multiple genetic and environmental fac- 
tors (Pharoah et al., 2004). Cancer cells may invade 
nearby tissue. And they may spread through the blood 
stream and lymphatic system to others parts of the 
body. The estimation of minerals like Calcium, Phos- 
phorous, Iron, Copper, and Chlorine were carried out 
using spectrophotometer and titration methods. The 
Table 1 and Table 2 showed that the tissue and plasma 
levels of minerals in breast cancer patients compared 
with normal persons respectively. 

The Figure 1 and Figure 2 depict the tissue and plasma 
levels of minerals in breast cancer patients compared 
with normal persons respectively. In the present study, 
plasma and tissue levels of calcium showed a signifi- 
cant increase in breast cancer patients when compared 
to disease free individuals. This has also been reported 
in other malignancies (Rizk et al., 1984). The results of 
the present study, hypercalcemia in breast cancer has 
been attributed in part to osteolytic bone metastases 
and this account for 20-30% of the hypercalcemia cas- 
es in oncology patients (Usoro et al., 2010). 

The phosphorous level in plasma and tissue were 
found to be significantly increased in breast cancer 
patients when compared to healthy subjects. The ele- 
vations of phosphorous levels are probably due to the 
increased cellular activity in malignant tissue and active 
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Figure 1: The tissue homogenate levels of minerals 

Where Ca-Calcium, P-Phosphorous, Fe-Iron, Cu-Copper and Cl-Chlorine 
 

Figure 2: The plasma levels of minerals 

Where Ca-Calcium, P-Phosphorous, Fe-Iron, Cu-Copper and Cl-Chlorine 

enzymatic systems leading to increased amounts of 
trace elements (Ng et al., 1997). 

The plasma and tissue levels of iron were slightly high- 
er in the cancer patients when compared to normal 
healthy subjects. Similar studies also reported the 
slightly elevated levels of iron in breast cancer patients 
compared with normal persons (Cui et al., 2007). The 
potential role of iron in cancer etiology is supported by 
several plausible mechanisms as transition metals, 
iron, can generate reactive oxygen species including 
hydroxyl radicals. These reactive oxygen species can 
attack DNA and cause DNA mutations thus contributing 
to the pathological process of cancer (El Fotouh et al., 
2012). 

In the present study plasma and tissue levels of copper 
showed a significant reduction in the cancer group 
when compared to normal healthy subjects. Thus, pre- 
sent study supports the possibility of the uptake of 
copper from the blood and tissue by cancer cells. This 
may be an indication that copper is associated with the 
pathogenesis of breast cancer (Arinola and Charless, 
2008). The present study results clearly showed reduc- 
tion in the copper level so that dietary supplementa- 
tion might be recommended to breast cancer patients 
in addition to normal diet. 

In the current study, plasma and tissue levels of chlo- 
rine showed a significant decrease in breast cancer 

patients when compared to normal persons. Similar 
studies also reported the decreased levels of chlorine 
in breast cancer patients compared with normal per- 
sons (Vatankhah et al, 2003). So that dietary supple- 
mentation might be recommended to breast cancer 
patients in addition to normal diet. 

CONCLUSION 

Breast cancer is the most common malignancy in 
women, affecting approximately one in eight women 
over their life time. Women with breast cancer have 
higher calcium, phosphorous, and iron than healthy 
women. Copper and chlorine levels decreased in breast 
cancer. Present study results clearly demonstrated the 
reduction in the amount of certain minerals (copper 
and chlorine), so that dietary supplementation with 
natural minerals might be recommended to breast 
cancer patients in addition to normal diet. It was also 
proposed that minerals could be used as diagnostic 
tool for breast cancer. From the present study, it was 
also concluded that copper and chlorine food supple- 
ment might lower risk of breast cancer. 

REFERENCES 

American Cancer Society. Breast Cancer, [Online], 
Available: http://www.cancer.org/ Cancer/ 
BreastCancer/DetailedGuide/breast-cancer-what-is- 
breast-cancer [Accessed: 10 Aug 2012]. 

http://www.cancer.org/


Sivakumar S and Mohankumar N (2012) Int. J. Res. Pharm. Sci., 3(4), 618-621 

621 ©JK Welfare & Pharmascope Foundation | International Journal of Research in Pharmaceutical Sciences 

 

 

Arinola, OG, and Charless Davies, MA, 2008. Micronu- 
trient levels in the plasma of Nigerian females with 
breast cancer. African journal of Biotechnology, 
7(11), 1620-1623. 

Clark, GW, 1921. The micro determination of calcium in 
whole blood, plasma, and serum by direct precipita- 
tion. J. Biol. Chem., 49, 487-517. 

Cui, Y, Vogt, S, Olson, N, Glass, AG, and Rohan, TE, 
2007. Cancer Epidermiology Biomarker and preven- 
tion. Levels of zinc, selenium, calcium, and iron in 
Benign Breast Tissue and risk of subsequent Breast 
cancer. Cancer Epidemiol Biomarkers Prev., 16(8), 
1682-1685. 

David P, Winchester MD, Winchester DJ and Winches- 
ter DP, Breast cancer: atlas of clinical oncology, 2nd 
Edn, B.C. Decker, London: 2000. 

El Fotouh, Osama Abou, El Aziz, Hossam Abd, Galal, 
Magdy, El Nakeeb, and Noha, 2012. Copper and zinc 
levels in serum and tissue in Egyptian patients with 
hepatocellular carcinoma and cirrhosis. Egyptian Liv- 
er Journal, 2(1), 7–11. 

Fiske, CH and Subbarow, Y, 1925. The colorimetric de- 
termination of phosphorus. J. Biol. Chem., 66, 375- 
400. 

Gotzsche PC and Nielsen M, 2011. Screening for breast 
cancer with mammography. Cochrane Database Syst 
Rev., 19(1), CD001877. 

Ng, KH, Bradley, DA, and Looi, LM, 1997. Elevated trace 
element concentrations in malignant breast tissues. 
Br J Radiol., 70(832), 375-382. 

Nicholas John Oldnall, Introduction to Breast Cancer 
and Mammography, [Online], Available: http:// 
www.e-radiography.net/articles/ mammo/ 
mammo_introduction.htm [Accessed: 10 Aug 2012]. 

Pegg, JD, 2011, Breast Cancer Screening and Preven- 
tion. 1st Edn, Nova Science in Hauppauge, New York: 
1-21. 

Pharoah, PD, Dunning, A, Ponder, BA, and Easton DF, 
2004. Association studies for finding cancer- 
susceptibility genetic variants. Nat Rev Cancer, 4, 
850-860. 

Ramsay, WNM, 1953. The determination of iron in 
blood plasma or serum. Biochem. J., 53, 227-231. 

Rizk, SL, Rizk, SL, and Sky-Peck, HH, 1984. Comparison 
between Concentrations of Trace Elements in Nor- 
mal and Neoplastia Human Breast Tissue. Cancer 
Res., 44, 5390-5394. 

Saini KS, Taylor C, Ramirez AJ, Palmieri C, Gunnarsson 
U, Schmoll HJ, Dolci SM, Ghenne C, Metzger-Filho O, 
Skrzypski M, Paesmans M, Ameye L, Piccart-Gebhart 
MJ, and de Azambuja E, 2012. Role of the multidis- 
ciplinary team in breast cancer management: results 

from a large international survey involving 39 coun- 
tries. Ann Oncol., 23(4), 853-859. 

Schales, O and Schales, SS, 1941. A Simple and Accu- 
rate Method for the Determination of Chloride in Bi- 
ological Fluids. J. Biol. Chem., 140, 879-884. 

Shaffer, PA and Hartmann, AF, 1921. The iodometric 
determination of copper and its use in sugar analy- 
sis: ii. methods for the determination of reducing 
sugars in blood, urine, milk, and other solutions. J. 
Biol. Chem., 45, 365-390. 

Usoro, NI, Maxwell, C. Omabbe, Chinyere, AO, Usoro 
and Augusta Nsonwu, 2010. Calcium, inorganic 
phosphate, alkaline and acid phosphatase activities 
in breast cancer patients in calabar, Nigeria. African 
Health Science, 10(1), 9-13. 

Vatankhah, S, Moosavi, K, Salimi, J, Geranpayeh, L, and 
Peyrovani, H, 2003. A pixe analysis for measuring the 
trace elements concentration in breast tissue of Ira- 
nian women. J. Radiat. Res., 1(1), 23-27. 

http://www.e-radiography.net/articles/

