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Abstract
Background: Breast cancer is the most common type of cancer worldwide, being one of the leading 
causes morbidity in the female.(1) Lipocalin is a neutrophil gelatinase-associated lipocalin (NGAL) or 
lipocalin 2 that is a 25 KDa glycoprotein, which was originally identified as a covalent complex with matrix 
metalloproteinase-9 (MMP-9) in human neutrophil.(2) Lipocalin acts as bone-derived hormone which crosses 
the blood brain barrier (BBB) and acts on the hypothalamus in the brain. The human epidermal growth 
factor receptor 2 (HER-2/neu), has shown to have a prognostic value for the treatment with the monoclonal 
antibody in breast cancer.(3)

Material and Method: This is a cross sectional, hospital based study. This study was carried out at the 
Oncology Center in Kirkuk City-Iraq from the 1st of November 2018 to the end of June 2019. Forty-two 
women with breast cancer were considered as a study group. Forty-four apparently healthy women without 
breast cancer (relative of patients) and with a negative family history for the first and second degree relatives 
of breast cancer were consider as a control group, their ages were from 23 to 70 year. By using a sterile 
disposable syringe 10 mls of venous blood sample was drawn from each woman at morning and was kept in 
a plain tube and allowed to clot at room temperature, then each sample was centrifuged at 6000 rpm to obtain 
serum. Serum of the patients and controls had assay for lipocalin 2 and Her2/neu by ELISA.

Results: The mean serum level of lipocalin 2 was significantly elevated in breast cancer women compared 
to control women (62.77 ± 6.1 and 23.98 ± 5.9 ng/l) respectively at a P value of 0.001. This study also 
reveals that the mean serum level of Her2/neu was higher in breast cancer women (33.96 ± 2.7 ng/ml) as 
compared with the control group (9.76 ± 1.6 ng/ml). This result was highly significant at a P value of 0.001. 
This study found that there was a moderate positive correlation between lipocalin with Her2/neu in breast 
cancer women (R: 0.33), which means that lipocalin 2 was proportionally elevated with increasing of Her2/
neu level.

Conclusion: This study reveals that there was a significant positive correlation between lipocalin and Her2/
neu in breast cancer women, the r value was 0.33.
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Introduction
Breast cancer is the most dangerous disease that 

threats women lives in Iraq for the last twenty years ago. 
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Every year 1000-1200 new cases are recorded, 98% of 
which affect women, and 2% of which affect men. Breast 
cancer occupies 14% of the whole disease in different 
cancers and a rate of 1-6 of women are affected from 
every 100000 women.(4) It is important to distinguish the 
biochemical profiles of cells that have been transformed 
to malignant cells. Generally these cells, are different 
from that of normal, tend to concentrate almost upon 
growth by maximizing the anabolic processes and put 
down the catabolic functions.(5)
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Figure(1): Breast cancer photo of mammography.(6)

Lipocalin (LCN2), a member of the lipocalin protein 
family, is a secreted as a glycoprotein that transports 
small lipophilic ligands. The protein part of lipocalin 
are part of a group of more than 20 diverse proteins that 
exhibit limited amino acid sequence similarity but share 
a highly conserved 3D- structure. LCN2 is a prominent 
member of the lipocalin super family and was originally 
identified as a 25-kDa neutrophil glycoprotein based 
on its covalent binding to matrix metalloproteinase-9 
(MMP-9) in human neutrophils.(7,8) LCN2 has gained 
attention as a potential biomarker and a modulator of 
human cancer. LCN2 protein expression levels have 
been demonstrated to be increased in various human 
epithelial cancer types, including breast cancer.(10,11)

The human epidermal growth factor receptor 2, is 
a transmembrane tyrosine kinase receptor. This protein 
is encoded by the HER2gene, which is located on the 
long arm of chromosome 17 (17q12–21.32). Clinically, 
HER2-positive breast cancer occurs in 15–20% of 
breast cancer patients and is characterized by the over 
expression of the HER2 receptor and/or HER2 gene 
amplification.(12) HER2-positive breast cancer patients 
have a particular worse prognosis.(9)

Patients Materials and Method:
A cross sectional, hospital based study. The protocol 

of this study was approved by the scientific committee 
of Tikrit University-College of Medicine, and the 
agreement of the attendance to Kirkuk Oncology Center 
to collect the sample from the patients was approved by 
the Kirkuk Health Directorate. This study was carried 
out at the Oncology Center in Kirkuk City- Iraq from 

the 1st of November 2018 to the end of June 2019. A 
verbal consent was taken from each women included 
in this study whether considered as a case or control. 
Forty-two women with breast cancer were considered as 
a study group, their ages were between 23 to 70 years, 
and they were from the center and periphery of Kirkuk 
City, while 44 apparently healthy women without breast 
cancer and with negative family history for the first and 
second degree relatives of breast cancer were consider 
as a control group, their ages were from 23 to 70 year.

By using a sterile disposable syringe 10 mls of 
venous blood sample was drawn from each woman 
included in this study at the morning and was kept in 
a plain tube and allowed to clot at room temperature, 
then each sample was centrifuged at 6000 rpm to obtain 
serum. The serum was aspirated then divided into 
aliquots in plastic tubes and stored at -200C until the 
time of estimation. Serum of the patients and controls 
had assay:

1.	 Lipocalin 2 by ELISA.

2.	 Her2/neu by ELISA.

Statistical Analysis: All the date collected in this 
study were analyzed by using the student t-test, the mean, 
standard deviation, and P-value was also considered. 
The significance was considered at a P value of less than 
0.05. While the correlation was considered as follow:

Interpretation of R value (correlation coefficient)

- 0.70. A strong negative correlation.

- 0.50. A moderate negative correlation.
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- 0.30. A weak negative correlation.

- 0.3<R <0.3: no correlation.

+ 0.30. A weak positive correlation.

+ 0.50. A moderate positive correlation.

+ 0.70. A strong positive correlation.

Results
The total number of a subject that participate are 88 

(42 patient and 44 control). The highest rate of breast 
cancer women (42.86%) was within the age group 41 
- 50 years, followed by those within the age group of 
51 - 60 years (21.44%). The least rate of breast cancer 
women (9.52%) was within the age group of more than 
60 years, as see in the Figure 2.

Figure (2): Relation of breast cancer with age.

This study show that the mean of BMI was recorded in breast cancer women when compared with healthy 
women was 28.5±2.19 versus 24.12±0.99 Kg/m2 at a P value P: 0.01, as shown in the following fi gure 3

Figure 3: Relation of BMI to breast cancer

The mean serum level of lipocalin 2 was signifi cantly elevated in breast cancer women compared to control 
women (62.77 ± 6.1 and 23.98 ± 5.9 ng/l) respectively at a P value of 0.001.
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Table (1): The mean and standard deviation (SD) of lipocalin 2 level in breast cancer women and the control 
group.

Lipocalin 2 level (ng/L) Breast cancer women Control group

No. 42 44

Mean 62.77 23.98

SD. 6.1 5.9

T. test: 29.4 P. value: 0. 001 Highly Significant (HS)

This study also shows that the mean serum level of Her2/neu was higher in breast cancer women (33.96 ± 2.7 ng/
ml) as compared with the control group (9.76 ± 1.6 ng/ml). This result was highly significant at a P value of 0.001, 
see the table 2.

Table (2): Determination of Her2/neu level in breast cancer women and thecontrol group.

Her2/neu level (ng/ml) Breast cancer women Control group

No. 41 44

Mean 33.96 9.76

SD. 2.7 1.6

T. test: 35.15 P. value: 0. 001 Highly Significant 

This study found that there was a moderate positive correlation between lipocalin 2 with Her2/neu in breast 
cancer women (r: 0.33), which means that lipocalin 2 was proportionally elevated with increasing of Her2/neu level, 
see the figure 4.

Figure (4): Correlation of lipocalin 2 with Her2/neu in breast cancer women.

Discussion
This study reveals that, he highest rate of breast 

cancer in women was within the age group 43 - 52 years 
and the least was within the age group of more than 63 
years. Numerous results obtained by other studies were 

focused on the age of women with breast cancer, e.g. the 
study that carried by Ghanim H et al(13), who found that 
the mean age of breast cancer women was 42.2 ± 10.41 
years, while the study by Armstrong K(14) who found 
that the mean age was 50.4± 12.45 years with range of 
22 to 80 years.



2460  Indian Journal of Forensic Medicine & Toxicology, July-September 2020, Vol. 14, No. 3

The study showed that 76.19% of breast cancer 
women in this study were belonged to urban area 
comparing with 23.81% were from rural area, this finding 
could be attributed to that the majority of cases included 
in this study were from the urban area. Previous study 
found that malignant lesions of breast cancer were more 
common in rural areas as compared to urban.(15) This 
could be due to poor medical aid in rural areas, lower 
socioeconomic status, and illiteracy.(16) These studies 
not agree with the present study, this disagreement may 
be related to a non-homogenous samples.

Body mass index is known to be a modify risk factor 
for breast cancer. (17) In current study malignant case with 
BMI > 30.0 kg/m2 represent 50% of malignant tumor 
that agree with other studies.(18,19) Epidemiological 
studies have shown that postmenopausal obesity causes 
an increase in the risk for breast cancer. (20) Since obesity 
has a close relationship with increased levels of insulin 
and insulin like growth factors, although increased BMI, 
elevated blood glucose, dyslipidemia and hypertension 
are components of metabolic syndrome. Insulin 
resistance reduces sex hormone-binding globulin levels, 
causing an increase in free estrogen and androgen 
levels, hence increasing proliferation of breast epithelial 
cells.(21)

In the present study the mean serum level of 
lipocalin 2 for patients with malignant tumor was higher 
than the control at a P value of 0.001. LCN2 has gained 
attention as a potential biomarker and a modulator of 
human cancer, its protein expression levels have been 
demonstrated to be increased in various human epithelial 
cancer types, including breast cancer.(22,23) The finding 
of Hu et al (7) were in agreement with finding of this 
study, who found that there was a significant relation 
between LCN2 and breast cancer and provided strong 
evidence for the role of LCN2 in aggressive subtypes 
of breast cancer. Additionally, Yang et al (24) reported 
that lipocalin 2 promoted breast cancer progression, 
and found that LCN2 level was consistently associated 
with invasive breast cancer in human tissue. Örenet 
al(25) also demonstrated that LCN2 was highly related to 
breast cancer as compared with healthy women. Bratt(26) 
reported that level of LCN2 also significantly higher in 
breast cancer women than normal breast stroma.

The present study showed that the mean serum level 
of Her2/neu was higher in breast cancer women compared 
to the control women. Previousstudywasperformed on 
64 women with breast cancer; 25 (39.1%) had elevated 

serum HER2/neu levels accompanied with increased 
tissue expression of HER2/neu receptors,(27)their results 
was in a greement with the present study. These results 
suggest that the elevated in serum Her2/neu level 
was associated with a clinicopathological aggressive 
phenotype of breast carcinoma and was related to tissue 
Her2/neu overexpression. Therefore, serum Her2/neu 
may be useful for monitoring the course of the disease 
and response to treatment.(28) Other studies found that, 
patients with distant metastases (liver, lung and ovary) 
had markedly elevated serum HER2/neu levels as 
compared to those without metastases.(29,30)

The positive correlation between lipocalin 2 and 
Her2/neu, this finding could be attributed to that both 
of them were elevated in the sera of women with breast 
cancer.

Conclusion
There were an increase in serum levels of lipocalin 2 

and Her2/neu in women with breast cancer.
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