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Abstract 
Breast cancer is the second leading cancer in the world. The long-term expo-
sure of some metallic compounds induces different forms of cancer, includ-
ing breast cancer. Trace elements are essential metals for the physiological 
functions of the cell on a molecular level and also contribute in treatment of 
many diseases. The aim of study was to compare the level of essential trace 
elements, sodium, potassium, calcium, iron, and zinc in breast cancer patients 
with normal healthy adult women. Total forty-five patients (age range from 25 - 
73 years) were included in this study and divided into three groups according 
to three different stages of breast cancer including tumor-II, tumor-III and tu-
mor-IV. Blood was collected from all participants after taking history, clinical 
data and taking consent. However, about fifteen non-cancer healthy women in 
age range from 26 - 69 years were subjected to this study. The elemental con-
centrations were determined through atomic absorption spectrophotometer 
subsequent to microwave-induced acid digestion. The results of Na, K, Zn, 
Fe, Ca, were observed to decrease in blood samples of breast cancer patients 
as compared to non-cancer subjects. The results are reliable with other nu-
merous literature reported studies, the efficiency, and deficiency of these trace 
metals may contribute an important role in the progress of breast cancer. 
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1. Introduction 

Breast cancer is the second leading cause of female cancer mortality [1]. Ac-
cording to the World Health Organization, breast cancer accounts for 16% of 
cancer deaths globally. The incidence of breast cancer increases with age, a cer-
tain lifestyle, genetics, and environmental factors are important risk factors in 
breast cancer [2]. The early detection of breast cancer is helpful in early diagno-
sis. There are many trace elements that are part of metalloenzyme and play a vi-
tal role in biological functions, for example structure, the composition of ma-
cromolecules, oxygen transport hormonal activities and free radical scavenging 
[3]. For the normal function of all living cells, potassium ion plays an important 
role in the normal nerve transmits, it is necessary to have K+ transfer via nerve 
cell membrane. The increased concentration of potassium ion or deficiencies can 
cause adverse effects in biological functions, such as heart function and electro-
cardiographic change, etc. [4]. The different types of proteins and enzymes that 
contain potassium ion and decrease concentration of potassium ion can cause 
death such as gastrointestinal loss which includes (diarrhea and vomiting) and 
dieresis which is due to renal loss [5]. The decrease in potassium ion concentra-
tion symptom can be as decreased reflex response, paralytic illness, muscle 
weakness and respiratory paralysis which are rare and occur only in severe con-
ditions. Alkalosis and cardiac arrhythmia are also symptoms of decreased (K+) 
concentration. On the cellular level, the sodium ion channel activity is involved 
i.e. secretion proliferation and invasion even though lower levels of sodium in-
volve in cancer progression [6] [7] [8] [9]. Hyponatremia or low concentration 
of sodium in our body is life threatening condition. Calcium is necessary for the 
regulation of metabolic energy [10] [11]. Calcium intake decreases the hyperpro-
liferation of females mammary glands which are induced by increased fat diets, 
calcium can also decrease carcinogenic mammary glands and that is induced 
through 7,12-dimethylbenz[a]anthrancene [12]. But in some other studies, it has 
been showed that there is a negative relationship between breast cancer risk and 
the dietary calcium intake [13]. Calcium is also an important role in the prolife-
ration of the cell. This was seen in prone transgenic mice that have obesity which 
shows that low level of calcium diet impeded loss in body fat in other hand high 
calcium diets decreased fat accretion and gain in weight on diet causing obesity 
and considerably enhanced weight and loss in fat during a caloric restriction 
regiment. Calcium used in diet caused considerably greater anti-obesity effect 
than supplemental calcium in these observations. A very important rich source 
of bioactive compounds is milk that can act as synergistically with suppressed 
activity of 1, 25-di hydroxyl vitamin D3 to favorable effect nutrients portioning 
loss in fat and efficient metabolism [14]. 

Different metal proteins are made up of iron (Fe) and it has a very important 
role in different biochemical functions which can be oxygen transport, sensing 
electron transfer and catalysis. Myoglobin and hemoglobin are the main sources 
of hem iron in human foods that are obtaining from fish, poultry conserving 
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meat. On the other hand, vegetables and fruits are the sources of non-hem iron 
supplements and dairy products are very important enzymes activities produc-
ing intracellular in bile and hepatic enzymes are involved. Patients of cancer are 
having low level of iron in their blood [15]. Deficiency of zinc (Zn) or change in 
its metabolism can cause acute or chronic inflammatory intestinal disease that 
can be due low intake or absorption, high excretions are requirements of meta-
bolism and changed immune system [16]. Zn is primarily available as complex 
nucleic acids and proteins. It also participates in transmission intermediary me-
tabolism and regulation of genetic information. Further in synthesis, storages, 
maintenance of chromatin in bio membrane [17]. That’s why Zn is considered 
to act as protector of cellular growth as well as development of neoplastic cells. 
Recently during animal experiments protective effect of Zn has been demon-
strated in which different transplantable tumors were inhibited when they have 
been implanted into animals maintaining on a diet having decreased Zn [18]. 
Superoxide dismutase (SOD) is very important enzyme that removes free radi-
cals. Zn is very essential compound of this enzyme and protects against carcino-
genesis and it is very necessary for activation of DNA repair enzymes [19]. It has 
been examined that low plasma Zn concentration was seen after trauma stress 
and in different malignancies patients. Change in Zn levels has been seen found 
in lymphatic proliferation along with gastrointestinal tract (GIT) and breast pa-
tients [20] [21]. Development or inhibition of cancer due to activity of trace 
elements is yet unclear although hundreds of investigation that have been per-
formed in this regards [22]. Metal induced oxidative and carcinogenicity has 
been found in majority of these investigators [23] [24]. Many studies show con-
siderable differences in the concentrations of different trace elements in tissues 
and blood of healthy persons were compared with cancerous patients [25] [26] 
[27]. 

The aim of this study is to understand the level of essential metal (Zn, Fe, Ca, 
Na, and K) from three different stages of breast cancer (T-II, T-III and T-IV) pa-
tients and control healthy females. The level of the correlation between breast 
cancer patients and control for the selected elements and the degree of impact 
on each other was compared. Therefore, examination of these elements may 
suggest any presumptive benefits in the analysis of breast cancer. 

2. Material and Methods 
2.1. Reagents and Glassware 

The ultrapure water obtained from the ELGA lab water system (Bucks, UK) was 
used throughout the work. Concentrated nitric acid 65% and hydrogen peroxide 
30% were purchased from Merck (Darmstadt, Germany) and were checked for 
possible trace metal contamination. Standard solutions of Na, K, Ca, Fe, and Zn 
were prepared by dilution of certified standard solutions (1000 ppm) Fluka Ka-
mica (Bush, Switzerland). Dilute working standard solutions were prepared im-
mediately prior to their use by stepwise dilution of the stock standard solution 
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with 0.2 M HNO3. All solutions were stored in polyethylene bottles at 4˚C. All 
glassware and plastic material used were previously soaked for 24 h in 2 M nitric 
acid, washed with distilled water, and finally rinsed with de-ionized water and 
dried and stored in class 100 laminar flow hood. 

2.2. Apparatus 

A Perkin-Elmer model A. Analyst 700 (Norwalk, CT, USA) atomic absorption 
spectrometer equipped with deuterium background correction was used. The 
hollow cathode lamps of Na, K, Ca, Fe, and Zn were run under the conditions at 
optimum values shown in Table 1. Integrated absorbance signals computed by 
the AA spectrometer were employed throughout. A Pel (PMO23) domestic mi-
crowave oven (maximum heating power of 900 W) was used for digestion of the 
biological samples. Acid washed polytetrafluoroethylene (PTFE) vessels and 
flasks were used for preparing and storing solutions. 

2.3. Sample Collection and Pretreatment 

At the beginning of work, about fifteen blood samples of non-cancer healthy 
women have been collected in the age range from 26 - 69 years shown in Table 
2. Besides this, forty-five blood samples were also collected from affected pa-
tients of breast cancer as per stages of breast cancer such as tumor-II tumor-III  

 
Table 1. Operational conditions of flame atomic absorption spectrometry for the mea-
surements of different metals. 

Elements 
Wavelength 

(nm) 
Slit width 

(nm) 
Lamp  

current (mA) 

Burner 
height 
(mm) 

Oxidant 
(air) L/min 

Fuel 
(acetylene) 

L/min 

Na 589 0.2 10.0 7.5 17.0 2.0 

K 766.5 0.7 10 7.5 17.0 2.0 

Ca 422.7 0.7 7.5 12.5 17.0 2.0 

Fe 248.5 0.2 7.5 7.5 17.0 2.0 

Zn 214 0.7 7.5 7.5 17.0 2.0 

 
Table 2. Resulted data of breast cancer samples classification on the bases of tumor stages 
and age group. 

 
CONTROL 

(n = 15) 
BREAST CANCER 

(n = 45) 

STAGES 

*T-II (n = 15) T-III (n = 15) T-IV (n = 15) 

Age group 26 - 69 25 - 73    

  

Labors 20    

Housewife’s 18    

Professional 22    

Total number of samples 60    

*T-II = tumor-II, *T-III = tumor and *T-IV = tumor IV. 
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and tumor-IV with the group of fifteen blood samples from each stage to the ra-
tio of age range between 25 - 73 years has been studied. The research work is 
accomplished through the effective and efficient co-ordination of participants 
because they are multi-approached masses and they are counsel and motivated 
to well co-operation made possible through providing them all details and 
benefits of studies. This is for their benefits and for society. Participants have 
multiple questions regarding research, but they were agreed through informa-
tion mention in questionnaire including age, dietetic routine, physical infor-
mation, racial origin, smoking along with health conditions. All affected and 
non-affected have been interviewed face-to-face by authors with the help of staff 
nurse of concerned hospitals. The situation of patients was actually worse more 
than 70% in terms of constant illness, deficiencies of nutrition, lack of know-
ledge about diseases, poor conditions and awareness regarding initial treatments 
of disease. However physical studies such as blood pressure, weight along with 
height and biochemical information were also taken from patients admitted in 
Nuclear Institute of Medicine & Radiotherapy (NIMRA) Jamshoro located in 
region of Hyderabad Sindh Pakistan. Prior to the sample collection, the protocol 
of the study was approved by the human ethical committee of the respective 
hospital and ethical committee of Sindh University, working under the auspices 
of the Higher Education Commission of Pakistan. The selection of patients with 
the help of biopsy proved evidence from breast cancer patients through cut-off 
affected parts (such as left or right breast cancer) prior to some treatment i.e. ra-
diotherapy, chemotherapy and for last three months they were not taking any 
supplement minerals. While selection of fifteen non-affected females was fit in 
approximate same socioeconomic impact, age groups and they were healthy 
family members and do not use any supplements minerals. However, these were 
not suffering from any type of cancerous disease and also undergone standard 
medicinal scheduled examination [28]. The histological factors do not converse 
in this study. 

2.4. Microwave-Assisted Acid Digestion Method 

A microwave-assisted digestion (MDM) procedure was used to attain a mini-
mum time for digestion as compared to convection heating on hot plate. The 
triplicate samples of breast cancer (200 mg) patients and non-affected females 
have been placed into Teflon PFA flasks. However, two milliliters of newly pre-
pared mixture of concentrated HNO3-H2O2 (2:1, v/v) was added to each flask 
and left for 10 min. Then the flasks were placed in a covered PTFE container. 
This was then heated following a one-stage digestion program at 80% of total 
power (900 W) 4 - 5 min was required for the decomposition of organic matrix 
of breast cancer samples. After digestion the flasks were left to cool and the re-
sulting solution was heated to evaporate and remove excess acid then filtered 
and diluted up 10.0 mL in volumetric flasks with 0.1 M nitric acid. Blank extrac-
tion (without samples) was carried out, performing the well-established labora-
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tory protocols. All digests obtained from both methods were analyzed for Na, K, 
Ca, Fe and Zn by AAS. The concentrations were obtained directly from 
calibration graph after correction of the absorbance for the signal of appropriate 
reagent blank. The validity and efficiency of the (MDM) were checked with 
those obtained from a conventional wet digestion method [29]. 

3. Result and Discussion 
3.1. Micronutrients in Control Females 

For the determination of five micronutrients such as Na, K, Ca, Fe and Zn from 
control females, fifteen different blood samples were collected in the age range of 
26 - 69 years and analyzed by using atomic absorbance spectroscopy. After ana-
lyzing it was calculated that the level of sodium was observed slightly high in the 
age of 69 years as 3353 mg/L while low was observed at the age of 29 years as 
3174 mg/L. Similarly, potassium level in control females was analyzed as high in 
the age of 69 years 209.31 mg/L while low in the age of 26 years as 196 mg/L 
shown in Table 3. However, level of calcium was calculated within required 
range as 87.4 mg/L in the age 26 years and 80 mg/L was observed at the age of 69 
years. The iron level was obtained 0.59 mg/L at 26 years while 0.82 was analyzed 
at the age of 35 years. The essential metal zinc was analyzed in lower required 
range of control as 0.52 mg/L at 26 years however 1.52 mg/L was observed at 60 
years. The level of these micronutrients was calculated in required range at same 
socioeconomic impact, age along life style. 

 
Table 3. Concentrations of essential elements in controls females. 

S. No 
Age 

(year) 
Na (mg/L) 

(±SD) 
K (mg/L) 

(±SD) 
Ca (mg/L) 

(±SD) 
Fe (mg/L) 

(±SD) 
Zn (mg/L) 

(±SD) 

1 26 3349 ± 5.04 196.3 ± 0.12 87.6 ± 0.31 0.59 ± 0.01 0.52 ± 0.02 

2 29 3174 ± 6.09 205.3 ± 0.19 84.0 ± 0.47 0.62 ± 0.02 0.96 ± 0.04 

3 30 3203 ± 5 07 203.6 ± 0.19 81.8 ± 0.50 0.68 ± 0.01 0.89 ± 0.02 

4 32 3393 ± 6.04 201.3 ± 0.19 80.1 ± 0.05 0.69 ± 0.01 1.22 ± 0.02 

5 35 3321 ± 8.08 198.5 ± 0.30 86.7 ± 0.76 0.82 ± 0.01 0.85 ± 0.01 

6 36 3107 ± 6.07 198.3 ± 0.12 89.1 ± 0.64 0.67 ± 0.01 0.98 ± 0.01 

7 39 3284 ± 4.09 204.8 ± 0.47 81.4 ± 0.70 0.82 ± 0.01 0.79 ± 0.01 

8 41 3437 ± 8.01 201.4 ± 0.37 83.5 ± 0.69 0.69 ± 0.01 0.81 ± 0.01 

9 44 3201 ± 5.01 206.4 ± 0.25 87.9 ± 0.80 0.67 ± 0.01 0.75 ± 0.02 

10 46 3240 ± 6.01 207.4 ± 0.26 88.5 ± 0.65 0.78 ± 0.02 0.58 ± 0.02 

11 55 3197 ± 4.03 202.3 ± 0.18 89.5 ± 0.71 0.82 ± 0.02 0.91 ± 0.01 

12 58 3155 ± 5.05 205.2 ± 0.25 89.1 ± 0.66 0.58 ± 0.02 1.21 ± 0.04 

13 60 3299 ± 7.06 200.3 ± 0.32 83.5 ± 0.69 0.59 ± 0.02 1.52 ± 0.06 

14 64 3312 ± 8.06 202.7 ± 0.58 79.7 ± 0.72 0.63 ± 0.01 1.05 ± 0.01 

15 69 3353 ± 4.03 209.5 ± 0.26 80.2 ± 0.71 0.63 ± 0.01 0.80 ± 0.01 
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3.2. Micronutrients Level in Breast Cancer Patients 

The forty-five different blood samples were collected from three stages of breast 
cancer tumor-II, tumor-III- and tumor-IV in the age range of 25 - 73 years. It 
was calculated that micronutrients level micronutrients such as sodium, potas-
sium, calcium; iron and zinc were decreased as increase stage of breast cancer 
from T-II to T-IV [1] [3] [12]. 

3.3. Micronutrients Level in 2nd Stage 
3.3.1. Sodium and Potassium 
The level of sodium in the second stage of breast cancer patients was observed 
high as 3085 mg/L at the age of 26 years shown in Table 4 while low value 2945 
mg/L at the age of 52 years. Potassium level in 2nd stage of breast cancer was 
analyzed high in the range of 158.1 mg/L at the age of 44 years shown in Table 5 
while low value was calculated 133.2 mg/L at the age of 61 years, However, cal-
culated results of potassium along with sodium were lower than control females 
at same socioeconomics impact and age range. 

3.3.2. Calcium, Iron and Zinc 
Calcium is inversely proportional to the stages of breast cancer. Calcium was 
analyzed in 2nd stage of breast cancer high in the range of 78.83 mg/L at the age 
of 36 years, shown in Table 6 however low value of calcium was calculated 65.27 
mg/L at the age of 61 years. The level of Iron in 2nd stage of breast cancer were 
found lower than control females, after analyzing it was observed that high  

 
Table 4. Shows the level of sodium in breast cancer patients. 

S. No 
Age 

(year) 
Na, T-II 

(mg/L) (±SD) 
Age 

(year) 
Na, T-III 

(mg/L) (±SD) 
Age 

(year) 
Na, T-IV 

(mg/L) (±SD) 
Required  

range 

1 29 3085 ± 3.01 25 2812 ± 5.02 28 2600 ± 8.32  

2 36 3066 ± 5.03 29 2934 ± 5.01 37 2744 ± 8.62  

3 34 3012 ± 8.01 31 2865 ± 8.02 41 2754 ± 7.01  

4 36 3080 ± 7.01 34 2894 ± 6.12 44 2786 ± 6.02  

5 36 3088 ± 9.01 35 2844 ± 9.02 45 2680 ± 7.02  

6 38 3020 ± 6.01 38 2890 ± 7.05 48 2654 ± 10.5  

7 39 3055 ±10.0 40 2864 ± 5.02 51 2631 ± 9.02 3105 - 3335 mg/L 

8 39 2997 ± 9.03 41 2901 ± 5.01 53 2622 ± 8.02  

9 41 2981 ± 9.02 44 2908 ± 6.01 54 2650 ± 9.02  

10 41 2973 ± 5.01 45 2878 ± 5.02 60 2730 ± 10.2  

11 44 3050 ± 8.01 48 2893 ± 8.01 64 2564 ± 9.02  

12 47 3056 ± 10.0 53 2866 ± 6.02 65 2694 ± 8.01  

13 52 2945 ± 6.01 56 2892 ± 5.01 69 2751 ± 9.01  

14 56 2985 ± 10.0 56 2861 ± 5.02 70 2511 ± 8.03  

15 61 3012 ± 9.03 65 2796 ± 5.05 73 2686 ± 8.02  
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Table 5. Shows the level of potassium in breast cancer patients. 

S. No 
Age 

(year) 
T-II 

mg/L (±SD) 
Age 

(year) 
T-III 

mg/L (±SD) 
Age 

(year) 
T-IV 

mg/L (±SD) 
Required 

Range 

1 29 139.1 ± 0.073 25 139.7 ± 0.19 28 132.6 ± 0.15 

136 - 195 
mg/L 

2 36 138.8 ± 0.072 29 138.4 ± 0.14 37 133.5 ± 0.15 

3 34 136.5 ± 0.073 31 132.5 ± 0.07 41 130.8 ± 0.13 

4 36 139.4 ± 0.074 34 133.3 ± 0.20 44 134.1 ± 0.07 

5 36 139.2 ± 0.073 35 131.2 ± 0.19 45 129.3 ± 0.15 

6 38 145.4 ± 0.072 38 128.3 ± 0.15 48 133.7 ± 0.15 

7 39 140.3 ± 0.059 40 127.8 ± 0.14 51 125.3 ± 0.15 

8 39 138.1 ± 0.072 41 134.4 ± 0.16 53 131.0 ± 0.13 

9 41 134.7 ± 0.078 44 129.0 ± 0.16 54 125.8 ± 0.12 

10 41 147.7 ± 0.075 45 130.2 ± 0.17 60 134.5 ± 0.13 

11 44 158.5 ± 0.077 48 131.8 ± 0.17 64 127.8 ± 0.22 

12 47 139.5 ± 0.085 53 133.3 ± 0.16 65 128.2 ± 0.07 

13 52 137.9 ± 0.058 56 133.5 ± 0.75 69 132.5 ± 0.15 

14 56 134.4 ± 0.059 56 135.9 ± 0.14 70 126.7 ± 0.13 

15 61 133.2 ± 0.074 65 134.3 ± 0.18 73 125.3 ± 0.15 

 
Table 6. Shows the level of calcium in breast cancer patients. 

S. 
No 

Age 
(year) 

T-II mg/L 
(±SD) 

Age 
(year) 

Ca, T-III 
mg/L (±SD) 

Age 
(year) 

Ca, T-IV 
mg/L (±SD) 

Required 
(mg/L) 

1 29 71.23 ± 1.32 25 63.23 ± 1.18 28 58.01 ± 1.09  

2 36 75.23 ± 1.52 29 68.43 ± 2.08 37 55.76 ± 2.10  

3 34 75.40 ± 2.35 31 62.16 ± 2.09 41 58.13 ± 1.09  

4 36 78.83 ± 2.07 34 72.46 ± 2.07 44 59.66 ± 1.25  

5 36 68.50 ± 3.15 35 69.13 ± 2.08 45 58.53 ± 2.09  

6 38 77.63 ± 1.20 38 67.13 ± 1.08 48 52.12 ± 1.20  

7 39 75.17 ± 2.08 40 65.43 ± 2.08 51 52.53 ±1.10  

8 39 70.07 ± 3.08 41 68.31 ± 2.29 53 53.03 ± 3.10 85 - 102 

9 41 67.20 ± 1.17 44 63.81 ± 2.09 54 58.81 ± 2.48  

10 41 74.37 ± 2.08 45 61.01 ± 3.16 60 58.91 ± 1.16  

11 44 76.37 ± 2.27 48 62.21 ± 2.24 64 57.13 ± 1.10  

12 47 75.01 ± 1.13 53 65.41 ± 1.15 65 59.22 ± 1.10  

13 52 66.17 ± 2.09 56 68.72 ± 2.14 69 49.76 ± 2.11  

14 56 75.13 ± 3.08 56 68.62 ± 1.08 70 50.06 ± 1.11  

15 61 65.27 ± 2.08 65 60.10 ± 2.16 73 49.43 ± 2.11  

 
amount of iron observed at the of 0.57 mg/L at 29 years shown in Table 7 while 
low value was observed at the age of 36 years in the range of 47.0 mg/L. Zinc was 
also calculated lower level in 2nd stage of breast cancer patients as compared with 
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control females. However, zinc obtained a high level of 0.75 mg/L at the age of 
26 years shown in Table 8. While low level of Zn 0.51 mg/L was observed at the 
age of 61 years. 

 
Table 7. Shows the level of iron in breast cancer patients. 

S. 
No 

Age 
(year) 

Fe, T-II mg/L 
(±SD) 

Age 
(year) 

Fe, T-III mg/L 
(±SD) 

Age  
(year) 

Fe, T-IV  
mg/L (±SD) 

Required 
(mg/L) 

1 29 0.57 ± 0.011 25 0.49 ± 0.021 28 0.41 ± 0.012  

2 36 0.51 ± 0.019 29 0.47 ± 0.015 37 0.39 ± 0.024  

3 34 0.52 ± 0.012 31 0.47 ± 0.026 41 0.42 ± 0.011  

4 36 0.47 ± 0.010 34 0.42 ± 0.006 44 0.38 ± 0.013  

5 36 0.49 ± 0,011 35 0.51 ± 0.021 45 0.30 ± 0.012  

6 38 0.59 ± 0.011 38 0.46 ± 0.021 48 0.32 ± 0.010  

7 39 0.56 ± 0.018 40 0.49 ± 0.018 51 0.39 ± 0.019  

8 39 0.48 ± 0.014 41 0.41 ± 0.010 53 0.40 ± 0.017 0.6 - 1.7 

9 41 0.55 ± 0.026 44 0.45 ± 0.031 54 0.32 ± 0.023  

10 41 0.59 ± 0.016 45 0.48 ± 0.022 60 0.36 ± 0.018  

11 44 0.51 ± 0.011 48 0.48 ± 0.021 64 0.37 ± 0.019  

12 47 0.57 ± 0.022 53 0.51 ± 0.019 65 0.33 ± 0.014  

13 52 0.52 ± 0.012 56 0.42 ± 0.021 69 0.39 ± 0.012  

14 56 0.58 ± 0.023 56 0.45 ± 0.023 70 0.31 ± 0.015  

15 61 0.49 ± 0.010 65 0.41 ± 0.013 73 0.34 ± 0.023  

 
Table 8. Shows the level of Zinc in breast cancer patients. 

S. No 
Age 

(year) 
Zn, T-II mg/L 

(±SD) 
Age 

(year) 
Zn, T-III mg/L 

(±SD) 
Age 

(year) 
Zn, T-IV  

mg/L (±SD) 
Required 
(mg/L) 

1 29 0.75 ± 0.027 25 0.66 ± 0.027 28 0.29 ± 0.011  

2 36 0.49 ± 0.020 29 0.58 ± 0.017 37 0.26 ± 0.013  

3 34 0.51 ± 0.012 31 0.50 ± 0.017 41 0.22 ± 0.010  

4 36 0.50 ± 0.035 34 0.45 ± 0.014 44 0.16 ± 0.014  

5 36 0.61 ± 0.028 35 0.65 ± 0.021 45 0.19 ± 0.015  

6 38 0.58 ± 0.041 38 0.57 ± 0.016 48 0.31 ± 0.006  

7 39 0.68 ± 0.026 40 0.58 ± 0.013 51 0.39 ± 0.005  

8 39 0.70 ± 0.017 41 0.63 ± 0.020 53 0.35 ± 0.008 0.5 - 1.9 

9 41 0.59 ± 0.027 44 0.52 ± 0.039 54 0.25 ± 0.004  

10 41 0.66 ± 0.031 45 0.55 ± 0.022 60 0.38 ± 0.010  

11 44 0.69 ± 0.014 48 0.60 ± 0.017 64 0.15 ± 0.021  

12 47 0.49 ± 0.017 53 0.66 ± 0.019 65 0.22 ± 0.048  

13 52 0.57 ± 0.019 56 0.56 ± 0.030 69 0.28 ± 0.006  

14 56 0.62 ± 0.044 56 0.59 ± 0.019 70 0.18 ± 0.003  

15 61 0.51 ± 0.032 65 0.51 ± 0.024 73 0.15 ± 0.012  
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3.4. Micronutrients Level in 3rd Stage 
3.4.1. Sodium and Potassium 
The sodium level in 3rd stage of breast was calculated in lower than 2nd stage as 
well control females, the level which was observed high 2934 mg/L in the age 
range of 29 years while low 2796 mg/L observed at the age of 65 years. After 
analyzing it was observed that sodium is inversely proportional to the stages of 
breast cancer. However, potassium in 3rd stage of breast cancer was also observed 
lower than 2nd stage of breast along with healthy control females. The level of es-
sential micronutrient potassium calculated in the 3rd stage of breast cancer was 
high 139.7 mg/L at the age of 25 years while low 134.3 mg/L was observed at the 
age of 65 years. The level of sodium and potassium are inversely proportional to 
the stages of breast cancer patients. 

3.4.2. Calcium, Iron and Zinc 
Calcium is inversely proportional to the stages of breast cancer, the level of cal-
cium observed in the 3rd stage of breast cancer was found lower than control fe-
males. Calcium which was analyzed in the 3rd stage was high 72.4 mg/L at the age 
of 34 years while low 60.1 mg/L observed at the age of 65 years. The level of iron 
was also decreased as increases the stages of breast cancer, however iron in 3rd 
stage of breast cancer analyzed high 0.51 mg/L at the age range of 35 years while 
low value was also obtained 0.41 mg/L at the age of 65 years. Zinc was also ob-
served lower than control females; after analyzing it was clearly obtained lower 
level of Zn in 3rd stage of breast cancer than 2nd stage of breast cancer. However, 
the calculated range which was high 0.66 mg/L at the age of 25 years while low 
value 0.51 mg/L was observed at the age of 65 years. 

3.5. Micronutrients Level in 4th Stage 
3.5.1. Sodium and Potassium 
Level of sodium in 4th stage of breast cancer decreased as compared to control 
females; however, sodium which was observed in 4th stage of breast cancer was 
observed 2786 mg/L at the age range of 44 years while low value was obtained 
2511 mg/L at the age of 70 years. It was observed that the sodium level increased 
inversely proportional to the stages of breast cancer. The potassium level was al-
so decreasing as it increases stages of breast cancer among women. The level of 
potassium observed in 4th stage was high 133 mg/L at the age range of 48 years 
while low value was calculated 125.3 mg/L at the age of 73 years. 

3.5.2. Calcium, Iron and Zinc 
The level of calcium decreased by increasing stages of breast cancer patients, 
however it is inversely proportional to the stages of breast cancer. Calcium level 
observed in 4th stage of breast cancer high 59.22 mg/L at the age range of 44 
years while low-level value was obtained 49.3 mg/L at the age of 73 years. The 
iron level was also decreased by increasing the stages of breast cancer patients, 
level of iron in 4th stage of breast was calculated high 0.41 mg/L at the age range 
of 28 years however low level of iron was calculated 0.30 mg/L at the age of 48 
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years. Zinc observed in 4th stage of breast cancer was high 0.39 mg/L at the age of 
54 years while low level of zinc was also calculated 0.15 mg/L at the age of 73 
years. After analyzing it was calculated that zinc is inversely proportional to the 
stages of breast cancer [30]. 

The demographic data of the female breast cancer patients and healthy wom-
en (hereafter called “controls”) Subjects in the two groups were closely matched 
with age, residential area, profession, and same dietary habits. However, some 
patients were smokers. Various types of cancer are found in females such as cer-
vical cancer, skin cancer, ovarian cancer, but breast cancer is the leading cause of 
death all over the world. Incidence rates of breast cancer have been increased 
over the previous few decades in western countries, particularly among postme-
nopausal females. The rate of breast cancer is increased in developing countries 
especially in Asia where the lack of knowledge of basic health such as deficiency 
of essential macronutrients living style in neighborhood area. The biochemical 
parameters of cancerous patients were also altered. According to origin of breast 
cancer it is divided into four types i.e. tumor-I, tumor-II, tumor-III, and tumor-IV. 
To determine the micronutrients level in breast cancer patient such as Na, K, Ca, 
Fe, and Zn in three different stages of breast cancer patients, while the tumor in 
stage one of breast cancer patient was not found in that area because women’s are 
unaware about it, lack of knowledge about initial arise up of breast cancer [31]. 

3.6. Stage-II 

The micronutrient level in stage-II of breast cancer patients was observed low 
level as compared to control females because in this stage the tumor size II-A ≤ 2 
cm and has spread to lymph nodes or 2 - 5 cm and has spread to lymph nodes. 
While stage II-B 2 - 5 cm and has spread to lymph nodes or >5 cm and has not 
spread to lymph nodes. The level of micronutrients in 2nd stage of breast cancer 
is inversely proportional to the stages of breast cancer that why the micronu-
trients decrease as increases stage of cancer. 

3.7. Stage-III 

Five different micronutrients were analyzed and compared with control females. 
After analyzing it was observed that the levels of micronutrients were calculated, 
however micronutrients level decreased with increase stage of BC. 

3.8. Stage-IV 

The level of micronutrients observed in the 4th stage of BC was at a low level as 
compared to control females, because low intake of vitamin along with essential 
minerals may cause deficiency of micronutrients in BC patients. The treatments 
include radiotherapy means to kill cancer cell through radiation therapy or kill 
cancerous cell through chemotherapy may cause mostly vomiting along with di-
arrhea after this very serious condition occur that is why low level of such mi-
cronutrients was observed in last stage of breast cancer patients. The level of so-
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dium in three different stages of breast cancer patients was observed lower as 
compared to control females; however, it is inversely proportional to the stages 
of BC patients. After analyzing it was obtained that the level of sodium was ob-
served low value in fourth stage of breast cancer than other stages of BC, the lev-
el of sodium decrease due to dosage of chemotherapy in BC patients. The low 
level of sodium and potassium were observed in breast cancer patient than 
control females. Because repeat cycles of chemotherapy may cause dehydration 
along with diarrhea vomiting and loss of energy through sweating that’s why the 
level of sodium & potassium was decreased in BC patients. Potassium observed 
in three different stages of breast cancer was low from tumor-II to tumor-IV due 
to increase stages of BC cause decrease level of potassium. 

However, one of the most important macronutrients is calcium because it 
plays an essential role in metabolism. Mostly the functions are relying on the 
good case of the extracellular Ca with respect to narrow range. The interruption 
of that firmly ordered homeostatic system cause mess of Ca metabolism and that 
will predictably affect cellular functions. The low intake of Ca aggregates the risk 
of BC especially in women having pre-menopausal issues. Ca has been examined 
in 3 different stages of breast cancer were low than control females. It was seen 
after checking that when the stage of breast cancer increases from tumor-II to IV 
the Ca level decreases. The noticeable disease in hemoglobin, hematocrit, packed 
cell volume, hemoglobin composed of corpuscular and RBC was examined inpa-
tient having cancer than others. The study of biochemical changes in the period 
of deadly conversation indicated as a form of chemical biopsy due to their facili-
tation of the diagnosis of organ abnormalities in the chemical eye. Fatigue 
among cancer patients caused by anemic condition is associated low hemoglo-
bin. Patients having anemia hemoglobin levels are low and thus patients come 
often tired and they are having lower energy. This is due to fact that there is not 
enough hemoglobin to carry oxygen to the stationary tissues. So, there is no 
enough oxygen which can convert nutrients into energy components. The other 
blood parameter having anemia include RBC, MCH, MCV, and hematocrit 
could also below. The change in toxic and trace elements in BC patients has got 
inverse relationship with biochemical parameters. Trace elements act at 
subcellular or cellular level via various mechanisms. One of such mechanism can 
be shown as the interaction between hormones and trace elements that maintain 
metabolism of higher biochemical substrate, therefore, a possible association 
between etiology of cancer and trace elements might be expected [32] [33] [34]. 
It was studied that the status of Zn was changed in BC samples of confirmed bi-
opsy cases as compared to non-cancerous females having same age group. Cur-
rent resulted data shows the considerably decreased levels Ca, Zn, Fe, Na, and K 
in women having BC in increasing order as breast N, ovary N as compared to 
control females of same age. Our observation consisted of other epidemiological 
investigations that show decreased levels of different micronutrients in various 
cancer patients as shown in Figure 1 [35]. It was also been shown that the content  
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Figure 1. The concentration of essential trace elements. 

 
of Zn in blood serum of tumors was lower than non-cancerous females. Zn is 
very common to induce the production of metallothionein. That is enriched in 
cytosine and it is an excellent scavenger of radical having hydroxyl group. 
Therefore now it has been clear that Zn has got many roles as an antioxidant and 
is thus an extraordinary candidate for clinical chemoprevention trials in humans 
[36]. One of major problem in cancer patients is malnutrition but it is not pre-
vented in all cancer cases but is common and serious problems in case of breast 
and mouth cancer [37]. Commonly it has been seen that cancer patients are 
having inadequate protein and energy intakes high metabolic rate and several 
abnormalities in lipid, energy carbohydrate, protein, metabolism. During treat-
ment of cancer through chemotherapy and radiotherapy is also responsible for 
potential damage to nutrition levels [38]. The risk of certain types of BC, mouth, 
and oropharyngeal cancer is may be increased due to intake of diet. This is be-
cause of lack of essential vitamins and trace elements in poor diet [39]. 

4. Conclusion 

The result of this investigation showed that patients having BC have got a low 
level of important trace elements such as (Na, K, Ca, Fe and Zn) when these 
cancerous patients compared with healthy women. This study also showed that 
some diet intake and inhibition of toxic elements may increase the risk of cancer 
and related diseases. Such toxic elements and diet can be smoking, treated un-
clean water. But this study now provides a significant amount of epidemiologic 
evidence that role of essential trace elements has got influential effect on cancer 
risk. Further necessary studies should be carried out to reveal mechanisms of 
trace elements carcinogenic patients admitted in various hospitals that should be 
checked for essential elements measurement in their biological sample. So that 
markers of cancer can be predicated on the earliest possible stage. 
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