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Abstract: This experimental study was conducted to assess the biochemical profile including 
glucose, hepatic enzymes, renal biomarkers, uric acid and zinc levels of 36 newly-diagnosed 
cases of female breast cancer patients from the Out-Patient Department of Cancer Unit in 
Mandalay General Hospital, Myanmar. The parameters of breast cancer patients before the first 
cycle of chemotherapy were compared with those after the third cycle of chemotherapy; and also 
compared with those of apparently healthy controls. The baseline GPT and creatinine levels of 
patients were significantly higher, whereas urea and uric acid levels of patients were significantly 
lower than those of control subjects. Baseline uric acid and zinc levels of patients were 
significantly higher than those determined after the third cycle of chemotherapy. Therefore, 
these biochemical parameters may be useful in the treatment of breast cancer patients. 
Moreover, the patients should be carefully monitored during the course of treatment if they are 
treated with chemotherapeutic drugs that affect their biochemical profiles.    
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INTRODUCTION 

The biochemical changes in carcinogenesis is mandatory to 

understand accurately. Determination of enzymes activities 
and analysis of concentrations of various cellular components 
can be useful in the treatment of cancers [1]. The two main 
categories of investigations in cancer biochemistry- cancer 
cell metabolism and how the cancer can affect the host cell 
metabolism [2]. Quantitatively, the biochemical distortions 
may be detected at two levels. At first, similar molecules are 
found in both normal cells and cancer cells, but with different 
quantities. Then, molecular constituents existing in normal 
cells are depleted in the cancer cells. The biochemical changes 
in the cancer cell may be in a serious condition, which result 
in a total deletion of an important molecule, leading to an 
error in metabolism [3]. Research findings concerning the 
typical bioenergetics and biosynthetic pathways in tumors 
show changes in metabolic regulation, for instance, increase 
in anaerobic glycolysis, the earliest biochemical pathway that 
successfully detected in cancer cells [4].  

Chemotherapy and radiotherapy generally destruct 
the cancerous cells in the tissues. Normal cells are sometimes 

destroyed by these treatments [5]. Chemotherapy represents 
blocking or reversing the process of carcinogenesis by using 
chemotherapeutic agents. Clinical and experimental 
researches have revealed that various chemotherapeutic 
drugs have cytotoxicity which is mainly mediated by the 
formation of free radicals. Reactive oxygen species play a 
mandatory role in the pathogenesis of different diseases and 
cancers, affecting different organs like stomach, colon, ovaries 
and breast [6]. Biochemical tests are determined to measure 
the levels of enzymes, reactive oxygen species, chemicals and 
organic waste products found in body fluids. These tests can 
find out the functions of a variety of organs whether these 
organs work properly during chemotherapy or not. For an 
instance, liver function tests can detect the extent of liver 
damage due to chemotherapy. Abnormal findings of 
biochemical profile can detect the possible drawbacks of 
chemotherapy and the progression of the cancer [7]. 
Thus, the investigation of biochemical profile of cancer 
patients is necessary to determine the effect of cancer and its 
treatment on the metabolism of cancer patients. Furthermore, 
the results of biochemical parameters may be useful for 
further management like radiotherapy or chemotherapy [8].  
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In Myanmar, breast cancer (Ca breast) is one of the 
commonest female cancers and is annually increasing during 
these years [9]. Therefore, the present study was aimed to 
identify the biochemical profile of breast cancer patients 
attended the Out-Patient Department of cancer unit in 
Mandalay General Hospital, Myanmar. Firstly, biochemical 
parameters of breast cancer patients before the first cycle and 
after the third cycle of chemotherapy, and control subjects 
were determined. Then, these parameters in breast cancer 
patients before the first cycle were compared with those 
determined after the third cycle of chemotherapy, and also 
compared them with those of controls. 
 

MATERIALS AND METHODS 
 
This experimental study was conducted on two groups. One 
group comprised thirty-six in number of female breast cancer 
patients from Out Patient Department of Oncology Unit, 
Mandalay General Hospital, Myanmar.  

Another group served as the control group 
comprising thirty-six in number of apparently healthy age-
matched female subjects. Participants above twenty years of 
age were included in this study. Breast cancer patients, newly 
diagnosed cases proved by biopsy, and did not suffer from any 
major illness were included.  

Table 1. Biochemical parameters in Ca breast patients before first cycle of chemotherapy and normal subjects 

 
Table 2. Biochemical parameters in Ca breast patients before the first cycle of chemotherapy and after the third cycle of 
chemotherapy 
 

Variables Ca Breast Patients Before 
Chemotherapy(n=36) 

Ca Breast Patients After Third Cycle 
of Chemotherapy (n=36) 

p value 

Glucose (mg/dL) 124.5 ± 26.4 127.6 ± 63.9 0.72 

GOT (IU/L) 38.1 ± 34.4 42.6 ± 26.9 0.49 

GPT (IU/L) 32.9 ± 30.3 37.9 ± 24.8 0.40 

ALP (IU/L) 167.6 ± 86.5 150.0 ± 56.2 0.22 

Total bilirubin (µmol/L) 4.5 ± 1.5 11.9 ± 34.4 0.20 

Urea (mg/dL) 29.6 ± 8.7 26.3 ± 11.1 0.14 

Creatinine (mg/dL) 0.7 ± 0.1 0.7 ± 0.2 0.17 

Uric acid (mg/dL) 4.6 ± 1.2 3.9 ± 1.5 0.02 

Zinc (µg/dL) 100.9 ± 63.2 76.7 ± 20.6 0.03 

 
Female breast cancer patients with metastasis and/or with 
other diseases like diabetes mellitus, cardiovascular diseases, 
hypertension, tuberculosis, hepatitis and HIV infections were 
excluded. Moreover, participants who were taking drugs for 
diseases and with pregnancy were also excluded. 
 
Study Period 
 
The data were collected within the period of September, 2014 
to April, 2015. 
 

Sample Size 
It was assumed that the risk factor of biomedical profile of 
cancer patients to be as common as 70 % among cases and 35 
% among controls with the power of 80 % and 95 % 
confidence, the required sample size was calculated as 74. 
Among them, one from cases and one from controls were 
removed in data analysis due to incomplete data. 
 
Data collection and determination 
Six milliliters of venous blood samples were taken after 
explaining the purpose, risks and benefits of the research and 

Variables Ca Breast Patients Before 
Chemotherapy(n=36) 

Normal Subjects 
(n=36) 

p value 

Glucose (mg/dL) 124.5 ± 26.4 135.0 ± 19.4 0.06 

GOT (IU/L) 
(glutamate oxaloacetate transaminase) 

38.1 ± 34.4 29.0 ± 7.1 0.13 

GPT (IU/L) 
(glutamate pyruvate transaminase) 

32.9 ± 30.3 20.6 ± 6.5 0.02 

ALP (IU/L) 
(Alkaline phosphatase) 

167.6±86.5 151.5±47.2 0.33 

Total bilirubin (µmol/L) 4.5±1.5 4.5±1.6 0.98 

Urea (mg/dL) 29.6 ± 8.7 36.1±10.7 0.006 

Creatinine (mg/dL) 0.7±0.1 0.6±0.1 0.003 

Uric acid (mg/dL) 4.6±1.2 5.4±0.9 0.002 

Zinc (µg/dL) 100.9±63.2 88.5±27.4 0.29 
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after getting informed consents from the participants. Data 
were collected two times from the breast cancer patients 
before the start of chemotherapy and at the end of third cycle 
of chemotherapy. Data were also collected from the normal 
control subjects. 

Serum zinc level was investigated by using atomic 
absorption spectrophotometer by the method of Parker [10]. 
Other biochemical parameters were determined by using 
biochemical analyzer at DMR (Pyin Oo Lwin Branch), 
Myanmar. 
 
Data analysis 
Data analysis was done by using SPSS software 20.0 version 
and results were reported as mean ± SD. Their p values were 
obtained by applying ‘t’ test (paired and unpaired) and p<0.05 
was considered as significant. 
 
Ethical Consideration 
This research was permitted by Ethic Review Committee on 
Medical Research involving Human Subjects, DMR (POL 
Branch), Myanmar. 
 
RESULTS  
 

A total of 100 female breast cancer patients from the Out-
Patient Department of Oncology Unit, Mandalay General 
Hospital, Myanmar and fifty- two numbers of apparently 
healthy controls were enrolled as participants in this study. 
Among these patients, 64 numbers had withdrawn before 
blood collection after the third cycle of chemotherapy. 
Therefore, total serum samples of thirty-six numbers of 
patients, and those of normal control subjects were used for 
data analysis. 

Firstly, biochemical parameters of breast cancer 
patients before the start of chemotherapy and control 
subjects were compared. The association of biochemical 
parameters in Ca breast patients before the start of 
chemotherapy and control subjects is detailed in Table 1.  
Then, biochemical parameters in breast cancer patients 
before the start of chemotherapy and after the third cycle of 
chemotherapy were compared. The association of 
biochemical parameters in Ca breast patients before the first 
cycle of chemotherapy and after the third cycle of 
chemotherapy is detailed in Table 2. 
 
DISCUSSION 
 
Breast cancer is the commonest cancer among females 
worldwide. The incidence of breast cancer is increasing and 
so it is necessary to understand its pathogenesis, treatment 
response, nutrition and biochemical changes of patients [11]. 
In this study, comparing mean random blood glucose level in 
breast cancer patients before chemotherapy with apparently 
healthy controls, it was found that the result of controls is 
higher than that of patients but not significant. Similarly, that 
in breast cancer patients before chemotherapy was slightly 
lowered comparing with that measured after the third cycle 
of chemotherapy and it was also not significant. These 
findings were coincided with the finding of Mady and Al-
Shihry [12]. They explained the fact that various cancers have 
accelerated glycolysis, regardless of their oxygen supply [12]. 

Serum levels of GOT and GPT are used commonly as 
parameters of hepatic damage as intracellular enzymes are 
released into blood after hepatic injury [13]. In this study, 
comparisons between mean serum GOT levels were not 
significant. However, serum GPT levels of baseline level of 
breast cancer patients were significantly higher than that of 
controls (p < 0.02).  Serum GPT levels determined after the 
third cycle of chemotherapy was higher than that determined 
before the first cycle of chemotherapy but it was not 
significant. Significant rise in serum levels of GOT and GPT 
(p<0.05) in breast cancer patients after chemotherapy was 
observed in some studies [13]. One study explained that the 
significant elevation in liver transaminases may be due to 
increase in the rate of gluconeogenesis. These results may 
indicate that some hepatocellular damage is found in breast 
cancer patients and the impact of chemotherapy may increase 
the extent of hepatic injury [13, 14]. 

ALP is a sensitive predictor of mild biliary 
obstruction as well as progression of hepatocellular damage 
[13]. Evidence has shown that ALP was abnormal in a high 
percentage of breast cancer patients having secondary 
metastasis to bone and/or liver [15]. In this study, mean 
serum ALP level in patients before the first cycle of 
chemotherapy was higher than those of control group which 
was also higher than that of patients after the third cycle of 
chemotherapy but these results were not significant. These 
results were consistent with findings of Mohamad and his 
colleagues [16]. They suggested that these findings denote the 
feature of diminishing bone resorption after chemotherapy 
[16]. In this study, bilirubin concentration in breast cancer 
patients was not significantly different compared with that of 
the normal subjects. While, that in breast cancer patients after 
the third cycle of chemotherapy was higher, but not 
significantly different from baseline data measured before 
chemotherapy. The finding of Nwozo and co-workers agrees 
with the present study. Total bilirubin concentration indicates 
the capacity of liver having transport function and potent 
antioxidant activity [11]. 

Concerning with renal function tests, serum urea 
level in cases was significantly lower than that of control 
group (p< 0.006) whilst serum creatinine levels in patients 
was significantly higher than that of controls(p< 0.003) in this 
study. However, all the results are within normal limits (urea 
10- 50 mg/dL and creatinine 0.5-0.9mg/dL). In this study, 
mean serum urea and creatinine levels in patients before the 
first cycle of chemotherapy were not significantly different 
with those of patients after the third cycle of chemotherapy. It 
is accordance with the findings of Noviyani et al. from 
Indonesia [17]. They observed that there is no significant 
difference between serum creatinine and urea levels in cancer 
patients before chemotherapy and after the third cycle of 
chemotherapy. They suggested that it is necessary to have 
larger sample size to obtain significant statistics. In contrast, 
in the study of Rasheed and Iqtidar, they found that some 
treatments of cancer can harm the kidneys resulting in the 
kidney damage. Damaging kidneys can be reversible, if the 
life-threatening complications are controlled carefully [18]. 
Therefore, it is very important to assess the renal function 
tests before and during chemotherapy although the results 
are controversial [18]. 
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The risk of cancer incidence can be reduced by antioxidants 
because antioxidants may help the body’s defense mechanism 
and combat free radicals that can be a cause of cancer 
development [19]. Antioxidants may also reduce the risk of 
breast cancer [19]. Uric acid which is the final product of 
purine nucleotide metabolism is considered as a crucial 
antioxidant found in the plasma [20]. In this study, breast 
cancer patients had significant lower mean serum uric acid 
concentration than normal subjects. Moreover, mean serum 
uric acid level that determined after the third cycle of 
chemotherapy of breast cancer patients was significantly 
lower than that measured as the baseline level in breast 
cancer patients (p< 0.02). In the study of Abdel-Salam et al, 
significant decrease in uric acid level has been seen in breast 
cancer patients after chemotherapy; and uric acid levels were 
lower in cancer with metastasis than that of cancer patients 
with no metastasis [20]. 

In this study, the mean serum zinc level of breast 
cancer patients was lower than that of control subjects. 
Furthermore, mean serum zinc baseline level of breast cancer 
patients was significantly lower than that determined after 
third cycle of chemotherapy (p< 0.02). This result came in 
accordance to those reported by Hassanein et al., Yucel et al. 
and Gaber who found that the mean serum zinc level in 
patients with breast cancer was significantly decreased than 
control subjects, and on chemotherapy, the values are in 
addition lower than that determined before chemotherapy. 
This decrease may be due to the role of zinc as a potent 
antioxidant activity and as a cellular growth protector [21, 22, 
23].  

The main findings of this study included that the 
baseline GPT and creatinine levels of patients were 
significantly higher, whereas urea and uric acid levels of 
patients were significantly lower than those of normal 
subjects. Baseline uric acid and zinc levels of breast cancer 
patients were significantly higher than those determined after 
the third cycle of chemotherapy. These findings indicated that 
some associations of biochemical parameters between breast 
cancer patients and normal patients, as well as, biochemical 
parameters that determined in same breast cancer patients 
before chemotherapy and after the third cycle of 
chemotherapy were significant but not in all parameters. This 
may be due to small sample size in the present study.  

In addition, this may be due to rehydration, and 
rebuilt management during chemotherapy as supportive 
treatments. Moreover, it may be because the comparison of 
biochemical parameters in breast cancer patients was 
examined between the baseline and only at the end of the 
third cycle of chemotherapy. Although this study had some 
limitations, these measurements of biochemical parameters 
may be useful in the treatment of breast cancer patients. 

It is recommended that biochemical parameters 
should be done before each cycle of chemotherapy for 
detecting the side effects of chemotherapy and monitoring the 
cancer progression. Moreover, further studies are necessary 
to find out the comparison of biochemical parameters in 
breast cancer patients between the baseline and after the six 
cycle of chemotherapy. Furthermore, it is needed to carry out 
the studies regarding the determination of biochemical 
profiles in other cancers. 
 

CONCLUSION 
 
In the present study, some biochemical parameters were 
different between control and before chemotherapy, and 
between before and after chemotherapy. However, they all 
were within normal values. This may be due to rehydration, 
and rebuilt management during chemotherapy. Therefore, 
effective supportive treatments are important in 
management of breast cancer with monitoring the levels of 
biochemical parameters before and during chemotherapy. 
Therefore, the determination of biochemical parameters may 
be useful in the treatment of breast cancer patients. Moreover, 
the patients should be carefully monitored during the course 
of treatment if they are treated with chemotherapeutic drugs 
that affect their biochemical profiles. 
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