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The expression of mammaglobin gene is predicted to be highly specific in breast cancer. The role of
mammaglobin expression as a prognostic and therapeutic tool in breast cancer is widely accepted.
The aim of this study was to investigate immunohistochemical expression of mammaglobin, and to
determine the correlations with clinicopathological parameters. In the present study,
immunohistochemical analysis of two hundred breast carcinoma patients was performed. The
immunohistochemical reaction was scored based on the percentage of positive tumor cells. The
positive expression rate of mammaglobin biomarker was observed in 69% of breast cancer patients.
Tumor grade was found to be significantly associated with the Expression of mammaglobin
(p=0.0017). Maximum patients (45%) were observed with tumor size 2-4.9 cm. No statistically
significant association was observed among mammaglobin expression, tumor size, lymph node status
and histological types. In conclusion, we suggested mammaglobin gene as excellent candidate for a

parameters.

novel and clinically useful breast tumor marker and help in management of breast cancer patients.

Copyright © Ritu Yadav et al., 2015, This is an open-access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Breast cancer is a major problem among females all over the
world. It is a heterogeneous disease with a varying propensity
for spread (Leygue and Dotzlaw, 1999). Despite all efforts
done during the past years, the incidence of breast cancer
mortality is still rising and represents the leading cause of death
in women in their mid-life (McPherson and Dixon, 2000).
Breast cancer is known for its morphologic diversity and
unpredictable clinical behavior. Immunohistochemistry has an
expanding role in mammary pathology that has been facilitated
by a growing list of available antibodies and a better
understanding of biology.

The currently available immunohistochemical markers used for
the diagnosis of metastatic breast carcinoma include estrogen
receptor (ER), progesterone receptor (PR) and gross cystic
disease fluid protein (GCDFP-15) (Bernstein et al, 2005). They
are valuable diagnostic tools, but there is a need to further
improve the sensitivity and specificity of the existing panel of
breast markers. Additionally, the lack of organ specificity of
these breast carcinoma markers further demonstrates the need
for new markers in the diagnosis of metastatic breast cancer.

Mammaglobin is a 93 amino acid glycoprotein with homology
to other secretoglobin-uteroglobin family members. The gene
has been mapped to chromosome 11q12.3-q13.1 (Bernstein
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et al, 2005). Mammaglobin was first identified as a breast
cancer restricted biomarker by differential screening approach
directed at the isolation of novel, human breast cancer-
associated genes (Watson and Fleming, 1996; Watson et al,
1999). Further studies have focused on evaluating its function
and expression profile (Leygue et al, 1999; Min et al, 1998;
Colpitts et al, 2001; Carter et al, 2002; Ouellette et al, 2004).
Many studies have indicated that mammaglobin expression is
specific for breast tissues compared with other tissues, leading
to its application in the detection of metastasis of breast tumors
(Leygue et al, 1999; Min et al, 1998). Although data has been
accumulating regarding the clinical utility of mammaglobin as
a biomarker for diagnostic purposes. Few reports have been
focusing on its utility in identifying metastatic breast cancer
(Bernstein et al, 2005; Han et al, 2003).

In spite of all recent effort in breast cancer marker research,
relatively little is published on markers that discriminate
healthy from cancerous breast tissues. Normal breast tissues
from healthy individuals allowed us to identify novel tissue
markers that can work as protein blood markers. Some of the
markers are associated with aggressive disease or with
predisposition to breast cancer (Sjodin et al, 2003). Present
study based on investigation of immunohistochemical
expression of mammaglobin, and to determine correlations
with conventional prognostic parameters.
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MATERIALS AND METHODS

Sample Collection

Tumor block of two hundred patients ranging in age from <40
to >60 years were collected from Pt. B. D. Sharma University
of Heath Sciences Rohtak, Haryana for this study. Out of 200
patients only 150 were evaluated for the histological
examination, 50 patients being omitted due to the incomplete
information.

Histological Examination

Diagnosis age was categorized as <40, 40-49, 50-59, and >60
years. Histological assessment of tumor grade (low,
intermediate, and high) was based on cellular and nuclear
pleomorphism, ductular differentiation, necrosis and infiltration
of surrounding adipose tissue. Tumor size detection ranges as
<2 cm, 2-4.9 cm, >5 cm. Lymph node status (positive or
negative) was counted on basis of two parameters less than 4
and more than 4 lymph nodes. Two Histological types i.e.
infiltrate ductal carcinoma (IDC) and lobular carcinoma (LC)
was studied. The histological parameters of all cases were
reviewed by pathologist and the histological grades were
determined for each case according to Nottingham
modification of the Bloom and Richardson Grading System.

Immunohistochemical Scoring

The mammaglobin results were screened manually and
interpreted as positive or negative on the basis of scores for
proportion. The expression of mammaglobin was scored from 0
to 4 as follows: 0, no staining; 1, weak and sporadic staining in
<50% of tumor cells; 2, weak staining in >50% of tumor cells;
3, strong diffuse cytoplasmic staining in <50% of tumor cells;
and 4, strong, diffuse cytoplasmic staining in >50% of tumor
cells. Only sections scoring 3 or 4 were considered to be
mammaglobin positive (Jonine et al, 2000).

Figure 1 Patterns of mammaglobin immunoreactivity in breast
carcinoma. (A) No staining 0; (B) Cytoplasm staining in <50% of tumor
cells 1+ve; (C) Weak staining in >50% of tumor cells 2+ve; (D) Strong
diffuse cytoplasm staining in <50% of tumor cells 3+ve; (E) Strong,
diffuse cytoplasm staining in >50% of tumor cells 4+ve.

Table 1 Distribution of breast cancer patients based on the
mammaglobin-quick scoring method.

Percentage frequency of

Sr.No. Scores Mammaglobin positive breast cancer
patients
1 0 22%
2 1 42%
3 2 17%
4 3 11%
5 4 8%

Table 2 Relationship of mammaglobin expression in
breast cancer patients with clinicopathological factors

Percentage frequency

Clinicopathological of mammaglobin
Factors expression in breast
cancer patients (%)
TUMOR GRADE
Grade I(Low) 55
Grade II (Intermediate) 34
Grade I1I (High) 11 0.0017
TUMOR SIZE
<2cm 37
2-4.9 cm 45 ns
>5 cm 18
LYMPH NODE STATUS ns
<4 57
>4 43 ns
HISTOLOGICAL TYPE
Infiltrate ductal carcinoma (IDC) 91
Lobular carcinoma (LOB) 9

Significance level, p<0.05 (y’ test); ns, Non significant
Statistical Analysis

Chi square test, Pearson correlation were performed using
software SPSS to find out relation of mammaglobin expression
with different clinic pathological factors age, tumor size, grade,
lymph node status.

RESULTS

In the present study, Immunohistochemical analysis of breast
carcinoma patients was performed and their relation with
clinicopathological factors was studied. The positive scores
were given on the basis of quick score (cytoplasm stain
intensity) from 0 to 4. Negative score was given when
cytoplasm didn’t attain brown color of DAB (Figure 1). The
positive expression rate of mammaglobin biomarker was
observed in 69% of breast cancer patients (Figure 1). Percent
frequency of patients with scores from 0 to 4+ve is given in
Table 1. Maximum quick score showed by patients was 1+ve
(42%) and minimum score was counted as 4+ve (8%) ( Table
1). Breast cancer patients were categorized in different age
groups from less than 40 years to greater than 60 years. The
mean age was 45 +4 years (Figure 2). In grading pattern,
majority of the patients were found in grade I as compared to
grade II and III. The Positive expression of mammaglobin was
observed 55%, 34% and 11% in tumor grade I, II and II
respectively. The Expression of mammaglobin was found to be
significantly associated with tumor grade (p=0.0017) (Table 2).

Majority of the patients (45%) were found with tumor size 2-
4.9 cm as compared to <2 cm (37%) and >5 cm (18%). No
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statistically significant association was observed between
mammaglobin expression and tumor size. In lymph node status
<4 positive lymph nodes showed more reactivity (57%) of the
mammaglobin receptor in comparison within lymph node
status, >4 positive lymph nodes (43%) in breast cancer patients.
Majority of the patients of infiltrate ductal carcinoma type
(91%) and only a few were lobular carcinoma type (9%). No
significant association of histological types was found with
mammaglobin expression (Table 2).

DISCUSSION

In this study potential of mammaglobin gene expression was
investigated to serve as a biomarker for breast cancer. Previous
studies have shown that mammaglobin mRNA levels were
detectable at higher levels in breast tumors as compared with
normal breast tissue (Watson and Darrow, 1999).
Mammaglobin protein expression in breast tumors was
observed independent of stage, or histological type (Watson
et al, 1999; Grunewald et al, 2000; Span et al, 2004). This
evidence of breast tissue specificity led to the application of
mammaglobin as a diagnostic marker for breast cancer (Min
et al, 1998). In the present study, positive
immunohistochemical expression showed strong reaction with
diffuse cytoplasmic pattern, even in cases with few positive
cells; therefore, the intensity is less useful for the scoring.

Many studies have reported that mammaglobin expression in
breast cancers tissue varies from 20% to 75% as compared 69%
in our study (Watson et al, 1999; Fleming and Watson 2000;
Sonia et al, 2007). In addition some studies have showed 90%
and 93% of breast cancers patients expressed mammaglobin by
PCR technique (Gargano et al, 2006; Roncella et al, 2006).
Such broad range might be due to several factors, such as
tumors storage methods (fresh/frozen tissue and paraffin-
embedded blocks) and/or the different techniques (RT-PCR,
immunohistochemical staining or in situ hybridization) used for
assessing the different expression levels (Han et «l,2003).
Mammaglobin expression in lymph node is an important
marker of metastatic breast carcinoma. (Han et al, 2003;
Fleming and Watson, 2000; Shira et a/, 2001). In this study,
we used immunohisochemical technique because this method is
easier, practical and give enough sensitivity. In quick scoring
detection method 1+ve strong staining of mammaglobin score
in most common (42%) similar to other results (Raica et al,
2009). In contrast Abbas, (2012) reported majority of results
have 3+ve quick score. The age of patients was found to be non
significant with the expression of mammaglobin marker
consistent with other studies (Raica et al, 2009; Zhiqiang et al,
2009).

The histological grade I tumors were found more common in
our study followed by grade II and grade III similar to other
studies (Sonia et al, 2007; Abbas, 2012) High grade was found
in more common in other study (Zhigiang et al, 2009). We
found a correlation between mammaglobin expression and
grade of the tumor (p=0.0017) similar to many other studies
(Bernstein et al, 2005; Span et al, 2004; Gargano et al, 2000;
Raica et al, 2009; Abbas,2012; Gilbey et al, 2004). On the
other hand, some authors found no correlation between
mammaglobin expression and cancer stage, grade, or histology

of the tumor (Watson et al, 1999; Span et al, 2004). No
significant association was observed between tumor size and
the expression of mammaglobin marker similar to the other
studies (Raica et al, 2009; Gilbey ef al, 2004).

Breast cancer prognosis is well known to be correlated with
axillary lymph node status. No significant association was
observed between mammaglobin expression and lymph node
metastasis contrast to other studies who have found significant
correlation between lymph node status and mammaglobin
expression (Raica et al, 2009; Gilbey et al, 2004). No
significant association of histological types was found with
mammaglobin expression similar to other studies (Watson and
Fleming, 1996; Nunez-Villar et al, 2003). This is in contrast to
the study in which infiltrating lobular carcinomas showed
strong; diffuse immunostaining for mammaglobin as compared
to infiltrating ductal carcinomas (Bernstein et al, 2005;
Aaronson and Fleming, 2005; Goedegebuure et al, 2004).

CONCLUSION

In conclusion, mammaglobin is a highly specific marker of
breast cancers, and its expression was detected in about more
than half the breast cancers patients. In prognostic factor tumor
grade was significantly correlated with expression of
mammaglobin. Based on its breast cancer specific pattern of
expression, we believe that mammaglobin would be an
excellent candidate for a novel and clinically useful breast
tumor marker and help in management of breast cancer
patients.
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