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ABSTRACT 

BACKGROUND AND OBJECTIVE: Identification of breast cancer risk factors is very important. Cholesterol by 

acting on tumor cells is considered as one of the risk factors for breast cancer. The conversion of cholesterol to bile 

acids is one of the major mechanisms of cholesterol excretion from body. In this study, total bile acids and cholesterol 

concentrations were evaluated in breast cancer patients.  

METHODS: In this case-control study, 109 of patients who breast cancer was confirmed by pathological examination 

and 109 healthy subjects who had normal physical exam and negative mammograms to rule out breast cancer were 

studied. Fasting serum total bile acids and cholesterol levels were measured enzymatically and then the data were 

analyzed. 

FINDINGS: The mean of total bile acids in breast cancer patients and control group were 11.67±0.92 and 13.36±0.81 

µmol/l, respectively (p<0.05). Mean of cholesterol levels in breast cancer patients was 316.98±15.35 mg/dl and control 

group was 212.08±5.79 mg/dl (p<0.001). 

CONCLUSION: According to the results, lower amounts of body cholesterol are converted to bile acids in breast 

cancer patients. 
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Introduction 

Breast cancer is the most common cancer in 

women worldwide and the second leading cause of 

cancer death among women in America (1). Reports 

have shown that in 2008, 23% of all new cases of 

cancer were breast cancer (2). Despite the many 

advances in early detection and treatment of breast 

cancer, with higher rates of incidence and mortality of 

this disease is still considered as one of the major 

challenges is human society (3). In Iran, as in other 

developed countries, breast cancer is the most common 

cancer in women. Recent studies in our country shows 

that the highest incidence of breast cancer in women 

between the ages of 49 -40 years old. Breast cancer in 

women and the incidence of 22 cases per hundred 

thousand women 84-15 years old, 120 people have 

been reported (4).  

In addition to genetic factors, environmental factors 

such as diet, obesity, physical activity and alcohol 

consumption can also be a risk factor to be considered 

in the development and progression of breast cancer 

(7-5). Diet, especially eating too much fat and 

cholesterol, can increase the risk of breast cancer 

progression (9, 8).  

Several studies have done to evaluate changes in 

serum lipids in patients with breast cancer. 

Investigations conducted on serum lipids in different 

regions demonstrated different types of blood lipids 

had higher levels in women with breast cancer, but not 

to the same conclusion and a particular type of lipid 

was effective for each study (10-14).  

The results of existing studies indicate that about 

some serum lipids including total cholesterol, there is 

no consensus, so Jalilian et al. noted to higher 

cholesterol levels in patients with breast cancer than 

the control group (15). In contrast, total cholesterol in 

some studies in breast cancer patients than the healthy 

group was significantly lower (16, 17). In addition, 

Kumar et al. indicated that concentrations were higher 

(14), but in another study did not observe a significant 

difference in cholesterol levels between breast cancer 

patients and healthy individuals (18, 19). Abnormal 

increase of cholesterol levels in some malignancies is a 

characteristic (20, 21).  

One of the main ways for excretion of cholesterol 

from the body is to turn it into bile acids (22). In 

addition to the role of bile acids in solution and 

absorption of lipids and fat-soluble compounds, it will 

play an important role in the removal of cholesterol 

from the body with the solution of cholesterol in bile 

(22). According to the results of different studies on 

the cholesterol in breast cancer patients and the 

importance of bile acid excretion of cholesterol from 

the body as one of the main ways, this study aimed to 

measure the concentration of total bile acids and 

cholesterol in breast cancer patients compared with 

control group. 

 

 

Methods 

This case-control study was done using easy non-

random sampling method on 109 breast cancer patients 

aged 20-80 confirmed by pathological examination and 

109 women referred for routine examination to health 

centers, in the age group similar to control group. To 

rule out breast cancer in the control group, the 

American Cancer Society Guidelines was used (1). For 

breast cancer screening, all subjects underwent 

physical examination by the doctor about breast 

mammography on both sides in two perpendicular 

directions as well as physical examination, 

mammography and those who had a positive point, 

were enrolled.  

People with a history of liver-biliary disease, 

history of familial disorders of lipid metabolism, 

people with underlying medical conditions such as 

diabetes or chronic kidney failure, as well as those 

taking medications affecting lipid metabolism or bile 

acids such as beta blockers, estrogen, thiazides were 

excluded from this study. After obtaining informed 

consent, 7 ml fasting blood serum (14-12 hours) were 

obtained.  

After separating the serum from blood samples by 

centrifugation (1500 g for 10 min), sera to reach the 

desired number at 80 ° C were kept. The concentration 

of serum total bile acid was measured by enzymatic 

method (Diazyme Kit, Germany) and based on 

conversion of bile acids to 3-keto steroids using 

enzyme 3-alpha-hydroxy steroid dehydrogenase by a 

spectrophotometer.  

Measurement of serum cholesterol was done using 

enzymatic kits (Pars Azmoon). Anthropometric 

indexes such as weight and height were measured 

using a digital scale and stadiometer Seca wall (with 

precision kg 0.1 and cm 0.1) with light clothing and 

without shoes. Body mass index (BMI) was calculated 

also by dividing weight (kg) by height squared (m2). 

Data were analyzed using statistical tests, the Mann-

Whitney test and T-test and p<0.05 was considered 

significant 
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Results 

In this study, 109 patients with breast cancer with 

an average age of 49.2±0.9 years and 109 healthy 

people with an average age of 46.1±1.2 years were 

enrolled (p<0.05, table 1). The mean weight, height 

and BMI in patients with breast cancer in comparison 

with control group were not statistically significant 

(p>0.05, table 1). The stage of disease related to 

patients were uncertain 10.1 %, 0.9 % in stage 0, 0.9% 

in stage I, 49.5% in stage II, 35.8% in stage III and 

2.8% in stage IV. The mean serum total cholesterol 

concentrations in the patient group and controls were 

316.98±15.35 mg/dl 212.08±5.79 mg/dl, respectively 

(Fig 1; p<0.001).  

The average concentration of total bile acids in the 

patient group and control group was 11.67±0.92 and 

13.36±0.81 µmol/l per liter, respectively, showed 

significant differences (Fig 1; p<0.05). No significant 

differences between the mean of bile acids and 

cholesterol levels in early and advanced stage of breast 

cancer were observed in patients (p>0.05) (table 2). 

 

Table 1. The demographic and anthropometric 

data of patient and control groups. 

P-value 
Patient 

(n=109) 

Control 

(n=109) 

Group 

Value 

0.044 49.2±0.9 46.1±1.2 Age 

0.743 75.5±1.6 74.8±1.6 Weight(kg) 

0.231 1.6±0.01 1.5±0.01 Height(m) 

0.1 30.3±0.53 32.6±1.3 BMI(kg/m2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Average concentrations of total cholesterol and 

bile acids in the case and control groups 

 

Table 2. Average concentrations of total bile acids and 

cholesterol by age and stage in cases 

P-value 

Total 

Cholesterol 

(Mean±SD) 

P-value 
Bile Acids 

(Mean±SD) 
Variable 

0.726 

 

306.4±17.4 

3.7±25.5 
0.054 

 

13.6±1.5 

9.4±1 

stage 

Early (n=56) 

Advanced 

(n=42) 

0.227 

 

305.4±20.4 

307±22.7 

381.2±55.4 

0.849 

 

12.2±1.4 

11±1.2 

11.5±2.8 

Age 

<50 (n=55) 

50-60 (n=39) 

≥60 (n=15) 

 

Discussion 

In the present study, the mean serum total 

cholesterol in patients with breast cancer was 

significantly higher than the control group. In line with 

the results, Jalilian et al. showed that cholesterol levels 

in patients with breast cancer were higher than the 

control group (15). In another study, researchers 

showed that serum cholesterol concentrations in 

patients with breast cancer were higher than the 

controls (23, 14).  

In contrast Agurs-Collins et al. and Martin and 

colleagues did not report a significant difference in 

mean serum cholesterol concentration between the 

case and control groups (24, 11). Franky Dhaval and 

co-workers and Llanos et al. demonstrated that the 

concentration of total cholesterol in patients with 

breast cancer was significantly lower than the control 

group (17, 16).  

In another study, researchers showed an increase in 

serum total cholesterol in patients with breast cancer 

before menopause (10). Perhaps one of the reasons for 

the differences in the results of the studies is genetic 

differences that can be seen in different geographical 

areas. Some studies have reported that inhibition of 

cholesterol in breast cancer cell lines is associated with 

reduced cell proliferation (25). Thus, in a recent study 

reported that cholesterol can be considered as a risk 

factor for breast cancer (25, 9). Also in this study, the 

mean serum concentration of bile acids in patients with 

breast cancer was significantly lower than the control 

group. In contrast, Costarelli et al. in their study did 

not report no differences in mean serum concentration 

of bile acids in breast cancer patients and control group 

(26). Murray et al. in their investigations showed that 

the total fecal concentration of bile acids in breast 
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cancer patients is less than controls (27). Bile acids are 

the end products of cholesterol metabolism in the liver 

which are necessary to absorb fats and fat-soluble 

vitamins and maintain a balance between cholesterol 

synthesis and secretion (22). The conversion of 

cholesterol to bile acids is very important in 

controlling the total amount of cholesterol (22). 

Micellar solubility of cholesterol in the bile through 

the bile acids, cholesterol, enabling the liver cells and 

eventually to remove the intestinal tract moving 

through the pass (22). Due to lower average 

concentration of total bile acids in patients with breast 

cancer and higher cholesterol levels in patients 

compared to controls, it can be suggested that in these 

patients, lower levels of cholesterol in the body is 

converted to bile acids. On the other hand it can be 

hypothesized that a greater amount of cholesterol in 

the body may be converted to other steroidal 

compounds such as estrogens, although there is no 

study in this field.  

In total, more studies about the relationship 

between the concentration of total bile acids and serum 

total cholesterol and breast cancer as well as other 

derivatives of cholesterol and is recommended in 

patients at risk. 
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