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Abstract 

Objective: To study and compare biochemical parameter such as serum Lipid profile and alkaline phosphate in patients 

of carcinoma of breast with healthy normal controls.  

Methods: A cross sectional study was conducted in the Department of Biochemistry government medical college Nagpur 

with cooperation from surgery Department of the institute during period of May 2015 to October 2016. The study was 

approved by institutional Ethics Committee for research work. A total of 200 subjects were enrolled in this study, who 

were further divided into two groups of group A 100 subjects each between 25-75 years of age as histopathologically 

confirmed breast cancer cases and group B 100 subject of age, weight matched controls. Data was analyzed using 

unpaired t test. P< 0.05 was considered to be statistically significant and P < 0.001 was taken as statistically highly 

significant 

Results: Breast cancer of serum cholesterol, Serum triglycerides, serum HDL, serum LDL, serum VLDL level and serum 

Alkaline phosphatase 165.96±25.9 mg/dl, 115.54±27.73 mg/dl, 52.43±6.45mg/dl, 90.49±24.53mg/dl, 23.04+5.55mg/dl 

73.16± 10.2 IU/L, as compared to mean of normal women 197.14±36.14 mg/dl 120.70±29.66 mg/dl 51.03±4.8 mg/dl 

121.97±36.39 mg/dl 24.14+5.93 mg/dl 74.28±10.6 IU/L respectively 

Conclusion: The study showed that breast cancer patients had significantly higher levels of total cholesterol & LDL-

cholesterol while insignificant association was found in levels of HDL-cholesterol, VLDL-cholesterol & triglycerides 

between cases & controls. Serum ALP level didn‘t differ significantly. 
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Introduction 

Carcinoma breast is commonest cancer in urban and 
rural females in India [1,2]. With over one million new 
cases in the world each year, breast cancer is the 
commonest malignancy in women (23% of all the 
cancers), ranking second overall when both sexes are 
considered together [3]. Proteins and lipids form 
specialized clusters in blood called as lipoproteins, which 
all tangled up together to carry lipids in our blood. These 
form fundamental component of cell membrane and play 
a vital role in cell growth and division and are also 
required for maintaining the cell integrity of normal and 
malignant tissues. Energy in the body is mainly stored as 
triglycerides (TGs). TGs and cholesterol are first packed 
into lipoproteins and transported in plasma and later are 
taken up and degraded by cells for the cellular functions. 

 
Alkaline phosphatase is a hydrolase enzyme 

responsible for removing phosphate group from many 
types of molecules including nucleotides, proteins, and 
alkaloids. 
 

Materials and Methods 

A cross sectional study was conducted in the 
Department of Biochemistry of medical college with 
cooperation from surgery Department of the institute 
during period of May 2015 to October 2016. The study 
was approved by institutional Ethics Committee for 
research work. A total of 200 subjects were enrolled in 
this study, who were further divided into two groups of 
100 subjects each between 25-75 years of age as 
histopathologically confirmed breast cancer cases and 
age, weight matched controls. Data was analyzed using 
unpaired t test. P< 0.05 was considered to be statistically 

significant and P < 0.001 was taken as statistically highly 
significant. 
 

Results 

Total Cholesterol: The mean of total cholesterol in 
controls & cases were 165.96±25.9 mg/dl, 197.14±36.14 
mg/dl respectively. There was significant difference in 
total Cholesterol concentrations between patient and 
control (p>0.0001). 
 
LDL-cholesterol: The mean of LDL-cholesterol in 
controls & cases were 90.49±24.53 mg/dl and 
121.97±36.39 mg/dl respectively. There was significant 
difference in LDL-Cholesterol concentrations between 
patient and control (p>0.0001). 
 
HDL cholesterol: The mean of HDL-cholesterol in 
controls & cases were 52.43±6.45 mg/dl, 51.03±4.89 
mg/dl respectively. There was no significant difference in 
HDL between patient and control (p>0.05).  
 
Triglycerides: The mean of triglycerides in controls & 
cases were 115.54±27.73 mg/dl, 120.70±29.66 mg/dl 
respectively. There was no significant difference in 
Triglycerides between patient and control (p>0.05). 
 
 VLDL- cholesterol: The mean of VLDL-cholesterol in 
controls & cases were 23.04+5.55 & 24.14+5.93 
respectively. There was no significant difference in VLDL-
cholesterol between patient and control (p>0.05). 
 
ALP: The mean of serum ALP in controls & cases were 
73.16± 10.2 IU/L, 74.28±10.6 IU/L respectively. There 
was no significant difference in ALP between patient and 
control. 

 

 

Controls Cases 
P value 

(n=100) (n=100) 

Total cholesterol (mg/dl) 165.96 ± 25.9 197.14+36.14 0.0000001 

HDL-cholesterol (mg/dl) 52.43 ± 6.45 51.03+4.89 0.08 

LDL-cholesterol (mg/dl) 90.49 ± 24.53 121.97+36.39 0.0000001 

VLDL-cholesterol (mg/dl) 23.04 ± 5.55 24.14+5.93 0.177 

Triglycerides (mg/dl) 115.54 ± 27.73 120.70+29.66 0.2 

ALP (IU/L) 73.16 ± 10.2 74.28+10.60 0.44 

Table 1: Comparison of total cholesterol, HDL- cholesterol, LDL- cholesterol, VLDL cholesterol, Triglycerides, Alkaline 
phosphate in study groups. 
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Figure 1: Comparison of total cholesterol, HDL- cholesterol, LDL- cholesterol, VLDL cholesterol, Triglycerides in study 
groups. 

 
  

 

Figure 2: Comparison of Alkaline phosphates (ALP) in study groups 

 

Discussion 

Breast cancer is one of the commonest causes of 
cancer mortality in females. It is responsible for the death 
of millions of women worldwide every year. It is a disease 
which usually begins as a localized proliferation of cells, 

which over the course of time, spreads to regional lymph 
nodes and then to distant tissues in the body (bones, liver, 
lungs, etc.) 

 
In the present study, it was observed that cases had 

overall higher serum total cholesterol, LDL-cholesterol, 
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triglycerides and VLDL cholesterol levels; and depleted 
levels of HDL-cholesterol, as compared to controls. Of the 
total lipid profile parameters, serum total cholesterol and 
LDL-cholesterol were noticed to be significantly altered in 
breast carcinoma. Whereas, HDL cholesterol, triglycerides 
and VLDL-cholesterol exhibited non-significant alteration.  

  
It was observed that the mean of total cholesterol in 

controls & cases were 165.96±25.9 mg/dl, 197.14±36.14 
mg/dl respectively. This raised in total cholesterol level 
among women with breast cancer was highly significant 
compared to the controls (p<0.0001) the mean of 
triglycerides in controls & cases were 115.54±27.73 
mg/dl, 120.70±29.66 mg/dl respectively. There was no 
significant difference in Triglycerides between patient 
and control (p>0.05).  

 
 The mean of LDL-cholesterol in controls & cases were 

90.49±24.53 mg/dl and 121.97±36.39 mg/dl respectively 
so was significant difference in LDL-Cholesterol 
concentrations between patient and control (p>0.0001). 

  
The possible mechanisms for these alterations in lipid 

profile in breast carcinoma may be due to interplay of 
these lipid metabolisms by cells and influence of female 
sex steroid hormones on breast tissue physiology. Several 
methodological aspects may explain the diverse 
conclusions, but the influence of cholesterol in BC risk 
remains to be clinical demonstrated. It has previously 
been hypothesized that cholesterol plays role in 
carcinogenesis [4]. Mammary tissue metabolizes lipids 
from plasma under the influence of gonadal hormones.  

 
Malignant proliferation has been shown to be 

associated with aberrations in plasma lipids and 
lipoproteins. The elevated serum LDL-cholesterol, as 
noticed has been shown to be more susceptible to 
oxidation, and may result in high lipid peroxidation in 
breast cancer patients. This may cause oxidative stress 
leading to cellular and molecular damage, thereby 
resulting in cell proliferation and malignant conversions, 
which may be true with breast tissue. The pro-
inflammatory microenvironment induced by high-
cholesterol levels, as seen in atherosclerosis, in which 
LDL-C is the most important causative factor [5,6] can 
also play an effect on breast cancer initiation and 
progression. The use of statins before cancer diagnosis 
reduces cancer related mortality [7] reduction of LDL-C is 
supposed to be the main mechanism through which 
statins exert effect [8-16].  

 

In the present study we didn‘t find any significant 
difference in serum HDL-cholesterol levels among both 
groups In the present study the mean of serum ALP in 
controls and cases were 73.16± 10.2 IU/L, 74.28±10.6 
IU/L respectively. 

 
In the present study the mean of serum ALP in 

controls and cases were 73.16± 10.2 IU/L, 74.28±10.6 
IU/L respectively. The level of alkaline phosphatase is 
slightly higher in cases compared to control but there was 
no significant difference in ALP between patient and 
control (p>0.05). 

 
 As we had excluded stage IV patients from our study, 

this finding was in accordance with findings reported by 
Mishra S, et.al. [6] in which they reported that Patients 
with metastasis had elevated levels of ALP as compared to 
non metastatic patients. ALP which showed a 
nonsignificant rise in non-metastatic cases, registered a 
significant rise of fold in metastatic patients suggesting 
involvement of bone and liver. Singh A, et al. [17] carried 
out study on advanced stage of breast cancer hoist 
alkaline phosphatase activity and reported a significant 
increase in levels of ALP in stage IV of the disease. Kaur A, 
et al. [18] also reported significant increase in level of ALP 
in stage-IV only. Similarly Vanhoof, et al. [19] and Stieber, 
et al. [20] did not find any significant difference in ALP 
levels in non-metastatic breast cancer. A significant rise in 
ALP in metastasis suggests involvement of bone and liver. 
 

Conclusion 

In the present study, the following findings were 
concluded-  
1) Serum total cholesterol and LDL-cholesterol levels 

were elevated significantly in breast carcinoma cases 
than control.  

2) Serum total cholesterol and LDL-cholesterol might play 
important role in breast carcinogenesis.  

3) Serum alkaline phosphatase didn‘t vary much in breast 
cancer cases. 

 
The study showed that breast cancer patients had 

significantly higher levels of total cholesterol & LDL-
cholesterol while insignificant association was found in 
levels of HDL-cholesterol, VLDL-cholesterol & 
triglycerides between cases & controls. Serum LDH level 
was found to be significantly higher in breast cancer 
patients whereas ALP didn‘t differ significantly. 
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