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i ABsTRACT

Background: Breast cancer is one of the leading causes of cancer mortality
in women worldwide. Despite significant advances in cancer treatment,
mortality results from local invasion and/or distant metastasis. Aim: To
evaluate EMMPIRIN (CD147) and matrix metalloproteinase-9 (MMP9)
immunohistochemical expressions significance in invasive ductal breast
carcinoma cases in relation to other clinicopathological parameters.
Materials and Methods: The study included 50 specimens of surgically
resected breast carcinomas in which the expression of CD147and MMP9
was assessed. The results were compared statistically with chi-square (x2)
and Fisher exact test. Results: CD174 overexpression showed significant
association with poorly differentiated tumors, staging, presence of nodal
metastasis and high Ki67 expression. There was a significant correlation
between high MMP9 expression and pathological variables as tumor
staging, positive nodal metastasis, low ER expression and high HER2
expression. Conclusion: The results of this study suggest that high
expressions of EMMPRIN and MMP9 correlate to poor prognostic
parameters. Targeted therapy might improve the prognosis of patients with
CD147 and MMP-9 overexpression.
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INTRODUCTION

Breast cancer is the most common malignancy
and one of the most common causes of cancer-
related deaths in females worldwide (Siegel et
al., 2019). Invasive ductal carcinoma is the most
frequent histological subtype, which accounts
for 70% to 80% of all cases (Siziopikou 2013).
Using prognostic factors alone or combined to
predict a worse outcome of patients with early
advanced treatment may improve patient
survival. Identifying more available and new
factors are very important (Li et al., 2018).

EMMPRIN (extracellular matrix metallo-
proteinase inducer, EMN, (CD147) is a highly
glycosylated transmembrane glycoprotein that

is widely expressed in hematopoietic and
nonhematopoietic cell lines and belongs to the
immunoglobulin  superfamily ~ (Muramatsu
2016). CD147 is a multifunctional protein, which
has an important role in the development and
progression of different tumor types, including
breast cancer. CD147 was shown to stimulate
surface expression of matrix metalloproteases
in adjacent tumor cells or fibroblast (Liu et al.,
2018). Additionally, EMN influences cancer cell
proliferation, migration, invasion and
metastasis (Knutti et al., 2015).

CD147 is regarded as a risk factor for the
recurrence and metastasis of breast cancer. The
expression of CD147 protein is significantly
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higher in those with distant metastasis
(Nagashima et al., 2014). EMN was associated
with the progression of several cancer types. It
has been proposed to be an important potential
therapeutic target (Xin et al., 2016).

Matrix metalloproteinases (MMPs) are a family
of, zinc- and calcium-dependent extracellular
enzymes that play a critical role in the
degradation of extracellular matrix and
basement membrane (Rawlings et al., 2018).
MMP-9 degrades the collagen-rich extracellular
matrix, which has been related to cancer
invasiveness, metastasis, and recurrence of
various malignant neoplasms (Shen et al.,
2017).

Gelatinase matrix metalloprotease (MMP-9)
may be involved in breast cancer initiation and
growth through the interaction with tumor
suppressor genes involved in the early stage of
tumorigenesis (Skerenova et al., 2017). It was a
biomarker for the aggressive subtype of breast
cancer as elevated tissue levels of MMP-9 were
found to be associated with poor prognosis,
regional node metastases, shorter time to
relapse, and reduced survival (Yousef et al.,,
2014). Thus, controlling MMP-9 in tumors is
considered a promising strategy for inhibiting
metastasis and improving the survival of breast
cancer patients (Hong et al., 2018).

MATERIALS & METHODS

This retrospective study included 50 primary
breast carcinoma specimens. Formalin-fixed
paraffin-embedded blocks were provided from
the Pathology Department during the period
from March 2018 to August 2019. This study
included patients who had pathologically
confirmed invasive ductal breast carcinoma of
no special type, proper histologic specimens
with sufficient tumor tissue, and complete
clinicopathologic data. Patients who received
chemotherapy or radiotherapy before surgery
were excluded. Clinicopathologic data and
hormone receptor status of these patients were
obtained from their medical reports. All
included cases were classified as invasive
carcinoma of no special type according to the
2019 World Health Organization (WHO) criteria
(Hoon Tan et al., 2020). Nottingham grading
system was used to determine tumor grade
(Elston and Ellis, 1998). TNM staging was

assessed according to the American Joint
Committee on Cancer (Giuliano et al., 2018).

Immunohistochemical staining

Sections (5 um thick) were prepared on
positively charged slides and then left to dry for
30 min at 37 °C. Dako PT Link unit was applied
for deparaffinization and antigen retrieval. Both
high and low pH EnVisionTM FLEX Target
Retrieval Solutions were used reaching 97 °C for
20 min. Immunostaining was carried out with
Dako Autostainer Link 48. Antibodies included
in this study were mouse monoclonal antibody
anti-Cd147 (Clone: 8D6:sc21746; dilution 1:200;
Santa cruz Biotechnology Inc., Texas, USA) and
mouse monoclonal anti-MMP-9 (Clone: GE-213;
1:200 dilution; Thermo Fisher Scientific Inc.,
Fremont, CA). Slides were left in Peroxidase-
Blocking Reagent for 5 min, incubated with
primary antibodies for 20-30 min, horseradish
peroxidase (HRP) polymer reagent for 20 min,
and diaminobenzidine (DAB) chromogen/
substrate working solution for 10 min. Finally,
counterstaining with hematoxylin was done.

Interpretation of immunostaining

The tumor cells with membranous or
cytoplasmic staining were considered positive
for expression of CD147 or MMP-9. Staining for
CD147 and MMP-9 was assessed using the
following scoring method: The staining intensity
was scored on a scale of 0-3 as negative (0),
weak (1), medium (2) or strong (3). The
percentage of positive staining areas of cancer
cells was scored on a scale of 0—4 as the
following: 0, <10 %; 1, 10-25 %; 2, 26-50 %; 3,
50-75 %and 4, 276 %. The sum of the staining-
intensity and staining-extent scores was used as
the final staining score for CD147 and MMP-9
(0-7). For statistical analysis, final staining
scores of 0-5 and 6—7 were considered to be a
low and high expression, respectively (Zhao et
al., 2013).

Statistical analysis

Statistical analysis was performed using
statistical package for the social sciences (SPSS
version 23, IBM corp., Armonk, New York, USA).
Categorical variables were expressed as
frequencies and percentages, whereas
meantSD was used to express continuous
variables. Chi-squaree (x2) Test was performed
for comparing categorical variables. Fisher’s
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exact test was applied when one of the
expected frequencies was up to 5. P values of
less than 0.05 were considered statistically
significant.

RESULTS

Clinicopathologic characteristics:

Mean age of the studied breast carcinoma cases
was 60.06+ 6.454 years. In 34 (68%) cases,
tumor measured <5 cm in its greatest
dimension. Gll tumors constituted 30 (60%)
cases whereas 20 (40%) cases were poorly
differentiated. Regarding tumor stage, 26(52%)
cases were Stage lll, 20 (40%) cases were stage
I, while only 4 (8%) cases were stage |. Positive
nodal metastasis was detected in 31 (62%)
cases, whereas positive vascular invasion was
identified in 33(66%) cases. As regards hormone
receptor status, 40 (80%) cases were ER-
positive and 36 (72%) positively expressed PR.
Forty (80%) cases were negative for HER-2
expression. Ki-67 proliferation index was <20%
in 35(70%) cases and >20% in 15 (30%) cases.
Clinicopathologic characteristics of the studied
cases were illustrated in Table (1).

The relation between CD147 expression and
clinicopathologic parameters

CD147 expression was noted as membranous
and cytoplasmic staining in tumor cells. Twenty-
six (52%) cases out of the 50 studied breast
carcinoma exhibited low CD147 expression
(Figs.1 and 2), while 24 cases (48%) cases
exhibited high expression for CD147 protein
(Fig. 3). We assessed the relationship between
CD147 expression and various
clinicopathological parameters as illustrated in
Table (2). Regarding tumor grade, CD147
expression showed a significant correlation (p-
value = 0.002). There was a significant
correlation between CD147 expression and
nodal metastasis (p value = 0.016). CD147
expression showed highly positive significant
association with tumor staging (p-value < 0.001)
and Ki67 expression (p-value < 0.001). There
was no significant correlation between CD147
expression and other clinicopathological
parameters such as age (p value=0.567), tumor
size (p-value =0.159), vascular invasion (p value
= 0.924), ER expression (p-value = 0.119), PR
expression (p value=0.151) and HER2
expression (p value=0.396).

Table 1. Clinicopathological characteristics of the studied
cases

Variable Total=50
Age (years) mean + SD 60.06+ 6.454
Size Number (%)
<5cm 34(68 )
>5cm 16(32)
Grade

Gll 30(60)
Gl 20(40)
Nodal metastasis

Negative 19(38)
Positive 31(62)
Staging

I 4(8)

Il 26(52)

Il 20(40)
Vascular invasion

Negative 17(34)
Positive 33(66)
ER

Negative 10(20)
Positive 40(80)
PR

Negative 14(28)
Positive 36(72)
Her2

Negative 40(80)
Positive 10(20)
Ki67

<20 35(70)
>20 15(30)

Figure 1. Grade (Il) case showing low CD147cytoplasmic
and membranous immunostaining (score 3) (x400).
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Table 2. CD147 expression in relation to clinicopathologic
variables. *significant (p value < 0.05)

CD147 expression

Low High
expression expression P-value
N=26 (52)% N=24(48)%
Age (years) 58.73t6.017  61.5t6.724  0.567
mean + SD
Size
<5cm 34 20(58.8) 14(41.2)
0.159
>5cm 16  6(37.5) 10(62.5)
v 3 -~ & "
g o qoikie o B8
Grade - Tou iy & SSIASSAND . D 8 ol 8 K
Gll 30 21(70) 9(30) . o .
0.002* Figure 3. Grade (lll) case showing high CD147 cytoplasmic
Glll 20 5(25) 15(75) and membranous immunostaining (score 7) (x400).
Nodal metastasis
Table 3. MMP9 expression in relation to clinicopathologic
Negative 19 14(73.7) 5(26.3) al? e3 w2 exp P g
0.016* variables. *significant (p value < 0.05)
Positive 31 12(38.7) 19(61.3) MMP9 expression
Staging Low High
I 4 4(100) 0(0) expression expression P-value
< N=20 (40)%  N=30 (60)%
1 26 19(73.1) 7(26.9)
0.001* Age (vears) 59.05£6.716 60.73t6.297  0.998
I 20 3(15) 17(85) mean + SD
, K Size
Vascular invasion
<5 34 16(47.1 18(52.9
Negative 17 9(52.9) 8(47.1) om (47.1) (52.9) 0137
— 0.924 >5cm 16  4(25) 12(75)
Positive 33 17(51.5) 16(47.1)
ER Grade
) Gll 30 14(46.7) 16(53.3)
Negative 10  3(30) 7(70) 0.239
0.119 Glll 20 6(30 14(70
Positive 40  23(57.5) 17(42.5) (30) (70)
PR Nodal metastasis
Negati 19 11(57.9 8(42.1
Negative 14 5(35.7) 9(64.3) ceative (57.9) (42.1) 0.043*
0.151 Positi 31 9(29 22(71
Positive 36 21(58.3) 15(41.7) osttive (29) (71)
Her2 Staging
| 4 4(100 0(0
Negative 40  22(55) 18(45) (100) ©
0.3%6 I 26 13(50 13(50 0.002*
Positive 10  4(40) 6(60) (50) (50)
1 20  3(15 85(17
Ki67 (15) (17)
Vascular invasion
<20 35  24(68.6) 11(31.4) <
Negati 17  9(52.9 8(47.1
>20 15 2(13.3) 13(86.7) 0.001* egative (529) (“7.1) 0.180
Positive 33 11(33.3) 22(66.7)
ER
Negative 10 1(10) 9(90)
19 (%47.5 0.030*
Positive 40 (%47:5) 5 (%52.5)
PR
Negative 14  5(35.7) 9(64.3)
0.700
Positive 36 15(41.7) 21(58.3)
Her2
Negative 40 19(47.5) 21(52.5)
0.030*
Positive 10  1(10) 9(90)
Ki67
Figure 2. Grade (Il) case showing low CD147 cytoplasmic <20 35 17(48.6) 18(51.4)
: F 0.059
and membranous immunostaining (score 5) (x400). 520 15 3(20) 12(80)
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The relation between MMP9 expression and
clinicopathologic parameters

MMP9 expression was noted as cytoplasmic
staining in tumor cells. Twenty cases (40%)
showed low expression for MMP9 protein (Fig.
4), whereas 30 (60%) cases exhibited high
expression (Figs. 5 and 6). We assessed the
relationship between MMP9 expression and
various clinicopathological parameters as
illustrated in Table (3). There was a significant
correlation between MMP9 expression and
tumor staging (p value=0.002). MMP9
expression  showed  positive  significant
association with lymph node metastasis (p-
value = 0.043), ER expression (p value=0.030),
HER2 expression (p-value = 0.030). There was
no significant correlation between MMP9
expression and other clinicopathological
parameters such as age (p-value =0.998), tumor
size (p-value = 0.137), tumor grade (p value =
0.239), vascular invasion (p-value = 0.180), PR
expression (p-value = 0.700) and Ki67
expression (p-value = 0.059).

Figure 4. Grade (Il) case showing low MMP9 cytoplasmic
immunostaining (score 5) (x400).

Figure 5. Grade (ll) case showing High MMP9 cytoplasmic
immunostaining (score 6) (x400).

Figure 6. Grade (lll) case showing High MMP9 cytoplasmic
immunostaining (score 7) (x400).

DISCUSSION

CD147 is an adhesive molecule found on the
surface of tumor cells, overexpressed on the
surface of malignant cells. It was thought that
CD 147 is MMPs inducer and plays important
roles in the malignant transformation, invasion,
metastasis of tumors and angiogenesis in tumor
transformation (AbdRabh et al., 2019).

Earlier detection of cancer can greatly increase
the opportunity for successful treatment.
Identify new prognostic biomarkers can be
useful for cancer clinical and therapeutic
management. An increasing number of studies
have shown CD147 as a promising biomarker for
predicting prognosis in many cancers (Fan et al.,
2017).CD147 expression in primary breast
cancer tissue correlates with tumor size and
staging and is predictive of poor prognosis. It
has been shown that CD147 overexpression is
associated with secretion of MMPs proteins in
the invasion and metastasis of malignant
neoplasia. Transfection of antisense RNA of
CD147 into hepatocellular carcinoma cells
decreases the secretion of MMP-9 and inhibits
tumor cells invasion and metastasis (Li et al.,
2003). CD147 has been proposed as a marker of
poor prognosis in some carcinomas, for
example, HCCand colorectal carcinoma.
(Davidson et al., 2003).

In this study, we aimed to investigate the
significance of  CD147 and MMP9
immunohistochemical expression in invasive
ductal carcinomas (IDC) not otherwise specified
in relation to other clinicopathological
parameters. CD147 is  expressed in

IJCBR Vol. 4(1): 35-42.
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hematopoietic and nonhematopoietic cell
transmembrane glycoproteins. (Wang et al,,
2019). It was observed that CD 147 positivity
was significantly higher in poorly differentiated
carcinoma  than in well-differentiated
carcinoma. These results are in agreement with
those of Li, Zhang, et al.,, 2018 and Liu et al.,
2018 who reported that CD147 expression was
significantly increased with increasing tumor
grade. These findings are inconsistent with
those obtained by Tian et al.,, 2015 who
reported that CD147 expression was
insignificantly increased with increasing tumor
grade.

In agreement with Xiong et al., 2016 the present
study reported significant relations between
CD147 expression with increasing TNM stage
and vascular invasion. Similarly, Zhao et al.,
2013 showed a significant relation between
CD147 expression and lymph node metastasis.
CD147is a glycoprotein involved in cancer
progression by several mechanisms in
particular, by the control of glycolysis and also
by its well-known ability to induce proteinases
leading to matrix degradation, tumor cell
invasion and angiogenesis. Tumor invasion
depends on a complex mechanism involving cell
adhesion, migration and matrix degradation.
(Landras et al., 2019).

The present study reported a significant relation
between CD147 expressions with increasing ki
67 index. This was following the study of Liu et
al., 2018. On the contrary to this study, Liu et al.,
2010 found a negative significant relation
between CD147 expression with ER and PR
expressions. They found also a positive
significant relation between CD147 expression
and HER2 expression.

Tumor invasion and metastasis are the major
causes of treatment failure for carcinoma
patients. The ways of action of CD147 for tumor
invasion are two different ways; one involving
an MMP-mediated cleavage of surface-bound
CD147 and a second is based on the release of
microvesicles, containing full-length of CD147
molecules (Sidhu et al., 2004).

CD147 stimulates the adhesion effect between
tumor cells, or between tumor cells and stromal
cells. It can also stimulate the activation of
matrix metalloproteinase on the surface of

tumor cells and stimulates the tumor cells and
interstitial cells to produce MMP-2 and MMP-9.
Degradation of extracellular matrix components
and basement membrane by tumor cells is an
important step in the metastasis of tumor.
MMPs are a group of ion-dependent
endopeptidases. Among them, type IV
collagenase (MMP-2, MMP-9) plays an
important role in disease progression and high
expression has been found with metastasis and
in relation with poor prognostic parameters of
several types of carcinoma, such as colorectal
cancer, gastric carcinoma, lung cancer, prostatic
carcinoma and head and neck cancer (Jiang et
al., 2018).

MMPs are regarded to be relevant to the
prognosis of breast cancer. Numerous studies
have confirmed the association between MMPs
and tumor growth, invasion and metastasis in
breast cancer. However, their prognostic values
for survival in patients with breast cancer still
remain controversial. Hence, this study was
performed to clarify a more accurate estimation
of the role of MMPs on the prognosis of breast
cancer patients (Ren et al., 2015).

In accordance to Yang et al., 2018, this study
revealed a significant relation between MMP9
expression and staging. However, there was no
significant relation between MMP9 and grading
in this study. MMPs degrade the components of
the extracellular matrix removing the barrier
between tumor cells and normal tissue and
initiating the metastatic process (Cymbaluk-
Ptoska et al, 2017).

This study reported a significant relation
between MMP9 expression and Lymph node
metastasis. High MMP9 expression was
significantly correlated with low ER expression
and High HER2 expression. These results were
similar to those of Yousef et al., 2014.

On the contrary, Thammineni et al.,, 2019
showed a positive correlation between MMp9
expression and vascular invasion. MMP-9
involves in diverse aspects of cancer
progression, ranging from initiation and early
progression to dissemination, invasion and
motility, metastatic niche formation,
angiogenesis.

40
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In conclusion, this study showed that the high-
grade tumors, tumors with stage Ill, the
presence of nodal metastasis were associated
with high CD147 and MMP9 expressions. MMP-
9 and its inducer CD147 maybe participate in
invasion and metastasis of breast cancer as their
high expressions may be in relation with poor
prognostic parameters. Prospective studies are
necessary to determine the clinical value of the
approach. Using these markers as a target might
become a specific treatment of choice.
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Egyptian Association for Cancer Research (EACR)
http://eacr.tanta.edu.eg/

EACR is an NGO society that was declared by the Ministry of Social Solidarity (Egypt) No. 1938
in 19/11/2014 based on the initiative of Prof. Mohamed Labib Salem, the current Chairman of
EACR. EACR aims primarily to assist researchers, in particular young researchers in the field of
cancer research through workshops, seminars and conferences. Its first international annual
conference entitled "Anti-Cancer Drug Discovery" was successfully organized in April 2019
(http://acdd.tanta.edu.eg). Additionally, EACR aims to raise the awareness of the society about
the importance of scientific research in the field of cancer research in prediction, early diagnosis
and treatment of cancer. EACR is also keen to outreach the scientific community with
periodicals and news on cancer research including peer-reviewed scientific journals for the
publication of cutting-edge research. The official scientific journal of EACR is "International
Journal of Cancer and biomedical Research (IJCBR: https://jcbr.journals.ekb.eg) was
successfully issued in 2017 and has been sponsored by the Egyptian Knowledge Bank (EKB:
www.ekb.eg).

EACR Chairman,

Prof. Mohamed Labib Salem, PhD
Professor of Immunology

Faculty of Science, Tanta Universiy, Egypt
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