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Introduction
Breast cancer is the most common cancer in women all over 
the world in milieu of prevalence and highest mortality rate 
[1]. It is illustrated as a multi stage process consist of a series 
of epigenetic and genetic changes result in un-controlled 
proliferation, division of cells and apoptosis of cells and DNA 
repair [2]. Each breast has 15 to 20 lobes along with their lobules 
which are connect with each other through thin ducts. The 
most common breast cancer type is formed in the cells of these 
ducts called ductal cancer. Another type that originates from 
lobes or lobules is known as lobular cancer [3]. Inflammation 

of breast tissues can cause least type of cancer known as 
inflammatory breast cancer [4]. Rare types of breast cancer are 
medullary carcinoma that forms a distinct boundary between 
tumour tissue and normal tissue, mucinous carcinoma formed 
by the mucus releasing cancerous cells and tubular carcinoma 
etc. Every year, 1.3 million Females are diagnosed by breast 
cancer contributing 1/5th of all cancer types initiated in women. 
According to IARC report, the highest global burden of breast 
cancer is found to be 55% reported in developed countries but 
rapidly growing rate in developing regions have given rise to 
concern [5]. Approximately one in nine Pakistani female is 

Background: Surgical intervention induces additional stress also affecting the dynamics of anti-
oxidative, micronutrients and immune systems. Surgical treatments can deepen already existing 
injury in the immune system of cancer patients. 

Objective: The aims of the present study were to appraise the prognostic factors associated 
with anti-oxidative, micronutrients status and immune systems in patients with breast cancer 
underwent surgical procedures.

Methodology: Current study estimated the levels of (SOD, CAT, GPx, GRx) and non-enzymatic 
antioxidants (Vit-A, Vit-C, Vit-E), micronutrients (Zn, Fe, Mn, Se, Cu) along with oxidative 
biomarkers (MDA, IL-10) in patient’s serum samples before and after surgical intervention. The 
results were compared with healthy individuals via different lab tests and ELIZA kits.

Results: The enzymatic antioxidants such as SOD, CAT, GSH and GPx were considerably low 
in females with breast cancer as compared to healthy females. Which further decreases after 
surgery Results before and after surgical intervention of breast cancer patients displayed that 
non-enzymatic antioxidant Vit-A (78.91 ± 6.5 μg/ml vs. 59.32 ± 8.3 μg/ml), Vit-C (1.06 ± 0.38 μg/
ml vs. 0.99 ± 0.11 μg/ml), and Vit-E (2.47 ± 0.79 μg/ml vs. 2.25 ± 0.57 μg/ml) were decreased. 
Similarly increasing trends within MDA (8.04 ± 1.37 nmol/ml vs. 2.57 ± 0.81nmol/ml), IL-10 
(312 ± 0.71pg/ml vs. 263 ± 1.97 pg/ml) were depicted in patients and were further increased after 
surgical interventions. The scrutiny of micronutrients (Fe, Zn, Mn, Cu and Se) in controls and 
breast cancer females shows significant decline. 

Conclusion: The current study portrays that fluctuation from normal levels of micronutrients 
and antioxidants significantly contributes in the progression of breast cancer. Already existing 
damage in the immune system of breast cancer patients get more intensified because of surgical 
intervention which is responsible for increased cytokines and oxidative stress that reduces s 
because of inflammation that enhance interleukins and oxidative stress which is responsible for 
decrease in antioxidant capability.
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estimated to suffer from breast cancer at some age of their lives 
[6]. The breast cancer aetiology illustrated it as multi factorial 
disease. The major risk factors are age, early menarche, use of 
contraceptive medications, family history, delayed menopause, 
hormonal therapy, obesity and benign breast cancer disease 
history which exert their effect via oxidative stress [7-10]. Early 
age menarche, first birth at older age, diminished parity, breast 
feeding and menopause are all coupled with sequence of breast 
cancer risk factors [11]. The risk of developing breast cancer is 
increased in patients who use contraceptives and have Hormone 
Replacement Therapy (HRT) than women without hormonal 
therapy [12]. 

Many researches showed that the incidence of breast cancer can 
be diminished with giving birth in right age and breast feeding 
in early stages after birth [13]. More than 1/3th of all cancer 
cases are preventable by long term strategy for the control of 
cancer by the awareness of disease, accurate diet and moderate 
physical activity [14]. The treatment of breast cancer depends 
on different factors including type of cancer, size and stage at 
which cancer is detected and its metastasis. The prefer treatment 
of breast cancer is surgery in which the complete breast or 
some part of it is removed when it is localized with adjuvant 
hormonal therapy. Sometimes surgery is in combination 
with radiation therapy which comprises of high resolution 
gamma rays accurately targeting the tumour area, destroying 
microscopic cancer cells and medicinal treatments.  Radiation 
therapy is given in advanced cancer stages instead systemic 
treatments including chemotherapy, hormonal therapy and 
immune therapy are given alone or in combination. A drug 
treatment called Neo-adjuvant chemotherapy is given before 
surgery for reducing the size of tumour [15]. Chemotherapy 
given to cancer patients varies according to the size, location, 
lymph node status and age of patients. After the completion of 
chemotherapy if tumour is still positive, hormonal therapy is 
given to further treat the cancer patients [16]. Damage induced 
by increased oxidative stress play a remarkable role in the 
incidence and progression of breast cancer. Excessive ROS 
productions, genetic variation in antioxidant enzymes capacity, 
oestrogen treatment are mechanisms involved in enhancing 
oxidative stress [9-17]. Several dietary macronutrients which 
have antioxidant properties including selenium, vitamin A, 
vitamin C, tocopherol, vitamin D have proposed to reduce the 
breast cancer risk [18,19]. The aim of study was to investigate 
total antioxidant capacity in breast cancer patients and find out 
the relation between enzymatic and none-enzymatic antioxidant 
and micronutrient in selected breast cancer population.

Aims and Objectives
Aim of the current study was to find out the relationship of 
different factors that were associated with the antioxidants 
and micronutrients status of breast cancer patients who have 
underwent the surgical intervention.

Materials and Methods
A total of 53 patients diagnosed with breast cancer (Stage I-II) 
in the Department of Surgery (Jinnah Hospital, Allama iqbal 
Medical College Lahore-Pakistan). All patients (45-70 years of 

age) underwent surgical treatment. The study was approved by 
the bioethics Committee, The University of Lahore, and written 
informed consent was obtained from all the patients. Patients 
were grouped by cancer stage. Three samples of blood serum 
of each patient were tested before the treatment and at 7 and 14 
days post operatively. Twenty five (Females) apparently healthy 
staff of Teaching Hospital, served as controls. None of the 
controls was on any medication (including alcohol, cigarette and 
multivitamins), had history of chronic infections, malnutrition 
syndrome, depression, psychosis or metabolic dysfunction 
(such as diabetes mellitus, liver diseases, cancer) that could 
interfere with their oxidative metabolites and thyroid hormone 
status. The experimental protocol was approved by the Research 
Ethical Committee of The Institute of molecular biology and 
biotechnology, The University of Lahore. Five (5) ml of venous 
blood sample was taken from the anti-cubical vein of each 
participant. The sample bottle was centrifuged within one hour 
of collection, after which the serum was separated and stored at 
-70°C until assayed. Following parameters were investigated: 
MDA was evaluated calorimetrically by using the method of 
Ohkawa et al. [59]. Catalase levels were detected by using Aebi 
preparations [60], GPx is done by [61], and SOD was found 
out by the method of Kakkar et al. [62]. GRx was estimated by 
[60]. Vit-E was estimated by Rusenberg, [63], Vit-A [64] and 
Vit-C was detected by using the method of Lowry et al. [65]. 
IL-10 was carried out by their BioV endor Human ELIZA Kits. 
Micronutrients (Fe, Cu, Se, Zn, and Manganese were detected 
by atomic absorption spectrometry.

Statistical Analysis
Data was expressed as mean ± SD (standard deviation). The 
significance of the results was assessed by the SPSS t-test. A 
p-value <0.05 was considered statistically significant. One way 
ANOVA and spearman correlation (Two Tailed) was used to 
correlate the different variables. The difference was considered 
significant at p<0.05.

Results
Initial comparison of enzymatic and none-enzymatic 
antioxidant and micronutrients of breast cancer patients during 
the development and after surgical procedures have been shown 
in the (Figures 1 and 2). The results of micronutrients showed 
that Zn, Se and Mn were decreased in breast cancer patients 
61.67 ± 2.67 mg/L, 41.33 ± 5.23 µg/ml and 49.65 ± 4.72 µg/ml 
respectively as shown in the Figure 1A, 1C and 1D), as compared 
to the healthy controls 97.12 ± 11.76 mg/L, 65.57 ± 7.24 µg/ml, 
64.05 ± 1.70 µg/ml respectively. Cu (7.73 ± 1.19 mg/L vs. 5.87 
± 1.98 mg/L) and Fe (108.95 ± 3.33 μg/ml vs. 91.33 ± 3.62 μg/
ml) results as shown in the Figure 1B and 1E) reveal drastically 
reduced interpretation between diseased and control groups 
while in pre-operative and post-operative group the levels of Zn 
(55.39 ± 2.71 mg/L), Cu (2.51 ± 0.23 mg/L), Mn (30.55 ± 4.88 
μg/ml) and Se (33.88 ± 6.35 μg/ml) are in decreasing trend while 
and Fe (91.83 ± 2.94 μg/ml) are in slightly increasing pattern. 
Data analysis in regarding oxidative stress biomarkers MDA as 
shown in Figure 2A (8.04 ± 1.37 nmol/ml vs. 2.57 ± 0.81 nmol/
ml) and IL-10 as in the Figure 2F (312 ± 0.71 pg/ml vs. 263 ± 
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1.97 pg/ml) showed highly significant pattern between breast 
cancer females and controls. This trend further augmented after 
surgical intervention of breast cancer because of inflammatory 
events. As contrast with normal, considerable (p=0.045, 0.036, 
0.009 and 0.047 respectively) low levels of SOD (1.38 ± 0.16 
μg/dL vs. 0.92 ± 0.81μg/dL), CAT (4.33 ± 0.74 μg/dL vs. 1.69 
± 1.18 μg /dL), GSH (7.93 ± 0.28 μg/dL vs. 4.16 ± 0.53 μg/
dL) and GPx (0.79 ± 0.34 µmol/ml vs. 0.18 ± 0.05µmol/ml) 
in breast cancer group as shown in Figure 2C- 2E). Results of 
before and after surgical intervention of breast cancer patients 
showed that non-enzymatic antioxidant Vit-A (78.91 ± 6.5μg/
ml vs. 59.32 ± 8.3 μg/ml), Vit-C (1.06 ± 0.38 μg/ml vs. 0.99 
± 0.11 μg/ml), and Vit-E (2.47 ± 0.79 μg/ml vs. 2.25 ± 0.57 
μg/ml) as in the Figure 1F-1H showed significantly decreasing 
pattern and these values depicted lower levels as compared to 
normal females. The levels of antioxidant biomarkers including 
enzymatic and non-enzymatic further decreases after surgery 
because of increases stressed conditions.

Discussion 
In present study, various antioxidants and micronutrients have 
been investigated in breast cancer patients preoperatively and 
postoperatively and also compare their levels with healthy 
individuals. Extreme oxidative stress can affect many cellular 
functions which include metabolism of cell, intracellular 
signaling pathways, gene regulation pathways, proliferation, 
and apoptosis in cell [20,21]. Damage induced by increased 
oxidative stress play a remarkable role in the incidence and 
progression of breast cancer. Excessive ROS productions, 
genetic variation in antioxidant enzymes capacity, oestrogen 
treatment are mechanisms involved in enhancing oxidative stress 
[9-17].This detrimental oxidative stress damage induces lipid 
peroxidation and increasing inflammatory events and it is also 
involved in the inactivation of certain tumour suppressor genes 
[22,23]. Certain chemotherapeutics and radio-therapeutically 
procedures and surgical intervention may promote the generation 
of ROS via oxidative stress mechanism that can further worsen 
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Figure 1: Different variables of medical importance involved in the development of breast cancer.



Adv Surg Res 2017 Volume 1 Issue 1 36

Citation: Malik A, Rasool R, Waquar S, et al. Relationship of prophetic factors associated with antioxidative, immune system and 
micronutrients status in breast cancer patients underwent surgical procedures. Adv Surg Res. 2017;1(1):33-39 

the state of tumour cells result in harming healthy tissues as 
evident from the findings of current study.  Malondialdehyde 
(MDA), lipid peroxidation’s secondary by-product, can boost 
reactive oxygen species generation in breast carcinogenesis 
[24]. In current study, MDA levels are elevated in preoperative 
and postoperative breast cancer patients than healthy individual 
which are similar with the findings of Rajneesh et al and Sharhan 
et al. reporting elevated MDA levels in breast cancer patients 
in comparison with controls [25,26]. The presence of cytokines 
in microenvironment of tumour portrays their involvement in 
the cancer cell growth and metastasis. IL-10 is an inflammatory 
biomarker secreted by activated monocytes, T cells and B 
cells that have dual proliferative as well as inhibitory role in 
the initiation and progression of breast cancer [27]. Tumour-
inhibitory property of IL-10 is its anti-angiogenic affect that flair 
its protective part against tumour.  As tumour promoting role, 
IL-10 prevents T cells or macrophage cytokine synthesis and 
declines MHC class I and II antigen expression and suppress 
their antigen presenting capacity [28] and activates ILT4 via 
promoting its activity in monocytes [29,30]. IL-10 levels in 
present study have been shown to be increased in breast cancer 
patient as compared to healthy persons that confers growth and 
progression of tumour as reported in LIanes-Fernandez et al. 
[31]. Level of IL-10 is enhanced after surgery due to on-going 
oxidative stress and inflammation.

Many studies have reported the drastic change in antioxidant 
components in breast cancer women [25-34]. The present study 
demonstrated low levels of antioxidant in patients with breast 
cancer which further reduced after their surgical intervention 
which is concurrent with the findings of Kasapovic et al. [33]. 
which has reported low plasma levels of SOD, CAT, GSH, GPx 
and GRx in females having breast cancer. These diminished 
levels are because of enhanced oxidative stress in tumour cells. 
The levels of vitamin A and vitamin E have shown to be low in 
breast cancer patients supporting oxidative stress hypothesis in 
breast cancer. Our results are in accordance with the results of 
Sharhan et al [25]. Vitamin C has shown to impede the release 
of various inflammatory cells including CRP, IL-6, TNF-α 
and different types of ROS [35-37]. This study has evident 
diminished levels of vitamins C in breast cancer females as 
compared to normal individuals (Table1).  The antioxidant 
levels are also reduced in breast cancer patients underwent 
surgical procedures as reported by current study. This is due to 
the elevated levels of oxidative stress and inflammatory process 
in the area of surgical procedures.

Trace elements act contribute in many biological processes 
occurring at cellular levels via different mechanism [38]. They 
at their normal range involved in maintenance of homeostasis. 
In breast cancer development, they might have role in oxidative 
DNA damage as well as immune and endocrine system. 
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Figure 2: Different variables of medical importance involved in the development of breast cancer.
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Selenium, a unique and essential trace element, evidenced to 
have chemo preventive and anti-cancer properties. It has a 
major role in activating DNA reproduction, and as a component 
of GPx, it protect the cellular component from the destructive 
effect of ROS [39]. Seleno-enzymes’ antioxidant properties are 
relevant to the progression of tumour as well as it activates the 
P53, tumour suppressor gene, that prevent proliferation process, 
increase DNA repair and encourages apoptosis [40]. Many 
studies have shown the inverse association of selenium with 
breast cancer [41-43] which supports the results of current study 
that showed their reduced levels in breast cancer as compared to 
normal as shown in Table 1.  Fe, Cu, Mn and zinc are also some 
essential trace elements that form catalytic compound when 
combined with proteins. Zinc via its involvement in immune 
system as a part of T lymphocytes prevents the development 
of cancer [45].  Zinc increases the risk of cancer due to its role 
in proliferation of cell and gene transcription while it also has 
antioxidant ability as being the part of Cu/Zn SOD. The levels 
of zinc in current study is reduced in preoperative and post-
operative breast cancer patients as compared to control group 
which is concurrent with Ding et al. [46] and Pavithra et al. 
[47]. The current study has reported the significant low levels 
of Manganese in breast cancer patients as compared to healthy 
individual which are in accordance with many studies [48-
50]. These reduced levels of Mn are due to its anti-carcinogen 
properties and imbalance between antioxidant and oxidant 
system [51-53]. Cu and iron are involved in catalysis of many 
redox reactions. Fe also plays a part in cell growth regulation [44]. 
Copper as a part of many enzymes such as uricase, tyrosinase 
and cytochrome oxidase is involved in cellular metabolism and 
also contribute in angiogenesis as co-factor. Many studies have 

evident the levels of copper to be consistently high in breast 
cancer disease [54,55]. The findings of the present study have 
showed its reduced levels in breast cancer patients as compared 
to normal individuals which are similar to the finding of Adedapo 
et al. [56]. These diminished levels are due to the copper 
uptake by cancer cells from the blood. Iron is a essential trace 
element plays a major role in microenvironment of tumour. The 
acquisition, efflux, and regulation of iron pathway are perturbed 
in the presence of cancer [57]. The process of angiogenesis is 
also associated with iron deficiency. Hypoxia inducible factor-
1α (HIF) is hydrolyzed by HIF-1α prolyl-4-hydroxylase which 
has iron as an important cofactor. So, iron deficiency inhibits 
this hydroxylation and enhances angiogenesis [58-67]. The 
present study demonstrated low levels of Fe in breast cancer 
patients’ serum which is in line with the study of Jian et al. [57].
that evident the involvement of iron deficiency in promoting 
tumour development. The levels of copper and zinc in this study 
are reported to be further reduced after surgical interventions 
which are concurrent with the study of Ali et al. [66]. while 
the levels of Fe are slightly raised after the surgical procedure 
due to increased circulating oestrogen that aid the discharge of 
free iron from ferritin storage which in turn induce oxidative 
stress by catalysing the production of ROS [67]. The study was 
oriented for the smaller sample size due to financial constrains 
efficacy of the study can be increased by increasing patients to 
sufficient number.
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