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Abstract
Background: Breast cancer is the most familiar malignancy in females. It is one of the most common causes 

of cancer mortality in females. 

Objectives: The aim of our research is to estimate alteration of trace metals in breast cancer. The heavy and 
essential metals levels were determined in the serum of breast cancer patients, inorder to detect their importance 
in the treatment and prognosis of the cancer. 

Methods: It was a prospective, case control study. A total of 80 female participants were divided into healthy 
controls (n = 40) and breast cancer (n = 40). The serums of As, Fe, Cd, Ni, Cr, Mg, Mn, Co and Se were analysed 
by atomic absorption spectrophotometery. 

Results: The serum means of Mg, Cd, Ni, Cr, Fe, Co and Se levels were significantly increased in breast 
cancer patients, when compared with the controls (p<0.001, p<0.0017, p<0.001, p<0.05, p<0.008, p<0.05, and 
p<0.001, respectively). The mean serum As and Mn levels were significantly lowerd in breast cancer patients 
compared with the controls (P<0.001 and P<0.0019). 

Conclusion: Alteration of the elemental amount in cancerous breast tissues and the disturbance of oxidant/
antioxidant balance high light the part of trace metals in cancer expansion. The alterations of these biochemical 
metals in the serum of breast cancer patients aid in appropriate treatment as well as indicators of prognosis as the 
disease progress.
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Introduction
The cancer of breast is highly heterogeneous illness globally. 

The absolute risk of breast cancer raises with age and is sky-high in 
postmenopausal females. Breast cancer reports 16% of all cancer deaths 
among females globally, according to the reaserch by the World Health 
Organization. It is the most frequent solid tumour diagnosed in females 
[1]. The environmental effects during embryogenesis, childhood, 
and adolescence may affect breast cancer appearance in adulthood 
by stumilating or lowering carcinogenic processes [2]. The embryo 
develops quickly and toxic agents that transport through placental 
barrier can have specific enflunces on organ enlargement depending on 
the time at which the manifestation occurs. Although breast tissue starts 
to evolve by the fourth week of development, the breast is unfamiliar 
among body parts in that it stays relatively unchanged until puberty or 
later [3]. Trace elements are essential materials of biological structures, 
but at the similar time these can be toxic at levels beyond required for 
their biological functions. The toxicity can be increased to other non-
essential elements of similar atomic predictables that can imitate there 
activity of a trace [4]. Trace elements are present in small levels, but they 
act a vital part in plentiful biochemical enzymatic reactions and have 
been evaluated as a potential key constituent in various human diseases 
involving cancer. Some trace elements do play a preventive role against 
malignant growth by involving in protection against oxidative stress 
which can generate free radicals in the cells that contribute to cancer 
development [5]. Natural trace elements such as: zinc, copper, lead and 
iron are found in the environment, and human exposure derives from 
different sources involving air, drinking water and food. It is known 
that trace elements have important effects as a constituent of various 
enzymes on a huge number of biological processes. They have some 
regulatory functions that may affect immune reactions and free radical 

generation. The cancerous tissue directly indicates changes of trace 
elements that are evoked by the disease. Blood or blood constituents 
such as serum are considered to be the best indicators of the present 
exposure of an individual to many metals due to its easy sampling [6].

Materials and Methods
All the chemicals and reagents used in the study were of analytical 

grade and are pure (E. Merck) Doubly distilled demineralized water 
was operated for all the preparation of solution and washings. The study 
group consisted of 40 females with diagnosed breast cancer (Cancerous 
group). All the patients were enrolled in the study before receiving 
the first course from chemotherapy. The control group consisted of 40 
healthy subjects (Non-cancerous group). Venous blood sample (10 ml) 
was collected of each of the breast cancer patients and healthy group in 
a metal-free sterile tube, at morning. Heavy metals and trace elements 
were determined by using Perkin Elmer 2380, atomic absorptions 
spectrophotometer [7]. Statistical analyses were carried out operating 
the SPSS 13.0 [8].
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hormones. At low levels of metals, they imitates the effects of estradiol 
and combines with domain hormone-binding of ER-alpha. This 
binding includes many amino acids, that Cd may activate the receptor 
[18]. Early puberty also may have been related with breast cancer [19]. 
A new study reported by Johnson et al [20] explained that Cd might 
cause early puberty and breast cancer, by experiment on animal models 
that exhibit complex interactions, which are needed for determining 
the carcinogenic possiblity of metals.

In the current study the mean iron levels in the breast cancer group 
was significantly higher (p<0.008) than the control group as seen in 
Figure 1. The agreement of this result with the researchers was done 
by Konemann et al [21], their results detected high serum iron level in 
patients with breast cancer; and suggested a correlation between low 
iron level and breast-cancer. Metal like iron was included in breast tumor 
igenesis and their suggested that play role in tumor enlargement may be 
associated to their action as co-factors. Iron can aid carcinogenesis by 
causing tissue break as it acts as a catalyst in the changing of hydrogen 
peroxide to free radical ions that attack cellular membranes, damages 
DNA strands, inactivate enzymes and initiate lipid peroxidation. 

Conclusion
The present study revealed that the mean serum selenium levels in 

the breast cancer group was significantly higher (p<0.001) than in the 
healthy group (Figure 1). The integral part of the enzyme glutathione 
peroxidase, type I iodothyroninedeiodinase, fatty acid binding 
protein, metalloprotein and selenoprotein P is Se. Se is considered as 
an antioxidant micronutrient and in the diseases when the Se levels 
reduced, it may lead to degenerative diseases such as cancer [22]. In 
other study revealed a non significant increase in serum Se levels in 
cancer, which implicating it as a cancer protective agent. This is support 
of Rotruck et al. research that explaining higher dietary intake of Se 
may be protective and utilized as anti-carcinogenics [23]. 

The analysis of results show that the level of Mg was significantly 
higher in breast-cancer patientas compared with control (Figure 1). In 
the cell, Mg is central, and its deficiency may have an important role 
in precancerous cell transformation. In addition, Mg-dependent is an 
immune competence [24]. The high level of Mg in patients of breast 
cancer is due to protective effects against cancer.

Figure 1 shows that the level of Mn was significantly (p<0.0019) 
low in the breast cancer group as compared with control. This finding 
agrees with that reported in previous studies [25]. Other study showed 

Results and Disscusion
Serum levels of As, Fe, Cd, Ni, Cr, Mg, Mn, Co, and Se of healthy 

females and females with breast cancer were shown in Figure 1. Serum 
levels of Mg, Cd, Ni, Cr, Fe, Co and Se were significantly higher (p<0.001, 
p<0.0017, p<0.001, p<0.05, p<0.008, p<0.05, p<0.001, respectively), 
while serum levels of As and Mn were significantly lower (p<0.001, and 
p<0.0019) in with breast cancer patients than in the controls.

In general, metal carcinogenicity and genotoxicity are formed on 
three main mechanisms: oxidative stress, DNA repair modulation, and 
disturptions of signal transduction pathways. Interestingly, some trace 
metals are claimed to be carcinogenic and capable of inducing toxic 
effect through the formation of ROS and acting as co-factors in the 
oxidative break of biological macromolecules and DNA. However, their 
exact role in carcinogenesis is still unclear [9]. Our study demonstrated 
that concentrations of the serum Cr, Ni and Cd in females with breast 
cancer elevated when compared to the healthy females as shown in 
Figure 1.This finding agrees with that reported by some investigators 
[10]. The serum levels of Cd, Cr and Ni were raised in cancerous 
breast tissue samples and their suggested act in tumor enlargement 
could be associated to the disturbance of the oxidative balance, 
production of oxidative DNA damage and inhibition of DNA repair 
[11]. The carcinogenic prospective of Cr (VI) is intiated for humans 
and animals experimental [12]. However, the mechanisms of molecular 
of breakdown after exposure to chromium is still not completely 
understood. Both researchers Hartwig and Schwerdtle 2002 reported 
that are many verfication that metals plus Cr can interfere with marked 
steps of assorted DNA repair systems including oxidative DNA lesions. 
Coyle et al. [13] explained that Cr was related positively with the rat’s 
breast cancer in Texas. 

Ni compounds are familiar carcinogens in both human and animal 
[14]. The genotoxic influences of Ni may be through the inhibition 
of DNA repair systems indirectly [15]. Since nickel has been familiar 
to reduce the repair of breakdown DNA [16], it may be associated to 
malignant growth process. 

Cadmium is one of well known carcinogens compound to the 
humans (among exposed workers) based on findings of elevated 
risk to lung cancer and pancreatic cancer. A remarkable source of 
Cd is tobacco, and high levels of Cd may cause many diseases such 
as: lung and prostate cancer, etc. [17]. The high amount of Cd might 
have contributed to the pathogenesis of breast cancer. Cadmium has 
the possiblity to disrupt the function of endocrine by acting like sex 

Figure 1: Mean serum trace element levels in breast cancer patients compared with healthy controls.
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low results of Mn levels in the serum of the breast cancer patients. Mn 
is acts as an antioxidant defense and forms a part of SOD enzyme. 
When Mn levels reduced, the mechanism of antioxidant disrupted and 
it sensitized the target organs to the carcinogens [26]. According to the 
theory, Mn levels influencing the oxidation status which can affect in 
the oxidant/antioxidant imbalance in breast cancer patients. There is 
no data available associating Mn with cancers [27]. But occurrence of 
thyroid tumors in mice (male and female) and pancreatic tumors in rats 
(male) were revealed due to massive exposure [28].

The serum As level was significantly (p<0.001) low in the breast 
cancer group than in the control as shown in Figure 1. The low levels 
of As may be due to its consumption by cancerous cells during the 
growth of the breast cancer. Food such as fish is considered the major 
source for human exposure to arsenite. In bone tissue arsenic may 
replace phosphorus and can be saved for years [29]. Stoica et al [30] 
explaind that the influence of arsenite on estrogen hormone, which 
regulated genes in the human ER-positive breast cancer cell. Arsenite 
is more sensitive than estrodiol in binding to ER-alpha, then it elevated 
cell growth and it imitates the influences of estradiol, which reduced 
the amount of ER-alpha and raised the expression of the progesterone 
receptor. Arsenite was able to activate ER-alpha at levels as low as 1 
nanomole. 

As shown in Figure 1 there was significant (p<0.05) increase 
in levels of serum Co in breast-cancer patients compared to healthy 
controls. The mechanisms of Co carcinogenicity include direct DNA 
breaks, oxidative DNA breakdown through ROS synthesis, endocrine 
disrupters, etc. [31].
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