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Expression of MUC 1, MUC2, MUC5AC
and MUC6 in gastric carcinoma
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Gastric carcinoma is two main histological types: intestinal and diffuse type. The aim of this study was
to evaluate the expression and the distribution of MUC1, MUC2, MUC5AC and MUCS in the tumor and
adjacent non-tumor epithelial tissue by immunohistochemistry in twelve cases of gastric carcinomas.
MUCI immunoreactivity in the cytoplasm of tumor cells was variable — from weak to moderate, while
in non-tumor tissue it was very weak.

MUCSAC and MUC6 showed a low content in tumor cells as compared to non-tumor tissue.
MUC2 expression was observed in seven intestinal and one diffuse carcinoma. In adjacent mucosa
MUC?2 positive goblet cells had in all intestinal carcinomas.

In conclusion, these results show that during the process of carcinogenesis the expression of gas-
tric mucins MUCSAC and MUC6 is decreased and the expression of MUC?2 is aberrant in areas of intes-
tinal metaplasia. An increased MUC] expression probably plays a role in the development of neoplastic
gastric epithelium.
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Introduction

Mucus, a gel-like substance that covers the mammalian epithelial surfaces is composed
of mucin glycoproteins (10). Mucus acts as both a lubricant and as a protective barrier
between the contents of the stomach and the mucosal epithelial surface (7). In human
gastric mucosa three mucins have been identified: MUC1, MUCS5AC and MUC6 (3).
There are two structurally and functionally distinct classes of mucins: secreted gel-
forming mucins (MUC2, MUCS5AC, MUCS5B and MUC6) and transmembrane mucins
(MUC1, MUC3, MUC4, MUC12 and MUCI17) (10). Alterations of their expression
pattern have been described in carcinomas as well as in precursor lesions (2, 6, 8, 11).
The aim of this study is to investigate the expression and the distribution of MUCI,
MUC2, MUCSAC and MUCS6 in tumor tissue and to compare this expression with the
MUC profile in tumor adjacent mucosa of gastric carcinoma.
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Materials and Methods

Twelve patients carcinoma surgically resected were investigated. The patients were 7
men, and 5 women. The age varied from 36 to 76 years.

Tissue specimens

Three or four tissue specimens were collected from surgically removed tumor and an-
other two or three from adjacent non-tumor epithelial tissue. Paraffin sections were
stained with HE, PAS and Alcian blue. A histopathological diagnosis of the carcinoma
was made in accordance to Lauren (5). Paraffin sections (5 pm thick) were processed
by peroxidase-antiperoxidase technique. The primary antibodies were: MUCI (RB-
9222-R7), Mucin2 Ab.2 (M53) (Ms 1037-R7), Mucin SAC Ab-2(1-13ML) and MUC-6
Ab-1 (CLH5) (MS-1153-S) (LAB VISION THERMO)

Results

Histology.

Gastric carcinomas were divided into two main histological types (intestinal and dif-
fuse) on the basis of their tendency of glandular formation. Ten of gastric carcinomas
were from intestinal type and two had a diffuse growth pattern.

Light microscopic immunchistochemistry.

In non-tumor tissue MUC1 immunoreactivity was weak and was located in the apical
membrane and the cytoplasm of parietal cells in the fundic glands It was also occasion-
ally present in cytoplasm of the antral glands and antral surface mucous cells (Fig.1).

Fig.1. MVD in J4K?2 positive patients with PV
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Fig.3. MUCI in the cell tumor cytoplasm and in the lumen of the tumor glands

MUCSAC was highly expressed in foveolar epithelium and mucous neck cells of an-
trum. MUC6 was localized in the glands of the antrum and in some mucus neck cells.
MUC?2 was not detected in normal gastric mucosa. It was observed in goblet cells in
intestinal metaplasia next to intestinal carcinoma only (Fig.2). In adjacent non-tumor
mucosa MUC?2 positive goblet cells had in all intestinal carcinoma.
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Fig. 4. MUC?2 in the cell tumor cytoplasm in intestinal gastric carcinoma

In tumor tissue of the intestinal carcinoma MUC] expression was weak to moder-
ate and was localized mainly in cell tumor cytoplasm and sometimes in the lumen of
the tumor glands (Fig.3). In diffuse carcinoma MUCI positive expression in the tumor
cell was weak, but present in almost all of the tumor cells. In the most of intestinal car-
cinomas we were not able to find MUCS5AC expression in tumor cell or they showed a
very weak expression. The tumor cells of the two diffuse carcinomas were moderately
positive for MUCSAC. MUC6 expression was weak or lacking. Seven intestinal car-
cinomas and one diffuse carcinoma were MUC2 positive. MUC2 was found only in
tumor cell cytoplasm (Fig.4).

Discussion

In this study, we established an altered expression of the gastric mucins: MUC1, MU-
CSAC and MUCS in gastric carcinoma. Our results showed that the process of neoplas-
tic transforwmation in human stomach is associated with a decrease of some gastric mu-
cins: MUCSAC and MUC6 and an aberrant expression of mucins normally expressed
by the intestine (MUC2).

Adenocarcinomas of the stomach can be classified into two major types (5). The
“intestinal” type is composed of distinct glands with polarized cells resembling colon
carcinoma. The “diffuse” type is composed of solitary cells or small clusters of cells.
The intestinal type of gastric cancer is the predominant type in elderly populations
and is preceded by well-defined precancerous lesions, such as intestinal metaplasia and
atrophic gastritis. We found expression of MUC2 in goblet cells in adjacent non-tumor
gastric mucosa only in intestinal carcinoma. The most of intestinal carcinomas showed
MUC?2 positivity in tumor cells. These results support the assumption that the intestinal
metaplasia does represent a differentiation of the mucosa toward an intestinal pheno-
type of gastric carcinoma.

The diffuse carcinoma is not preceded by precancerous lesions (8). It is suggests
that MUC?2 is not expressed in diffuse carcinomas. We observed MUC?2 in one of the
two diffuse carcinomas. In the two diffuse carcinomas we did not detect immunohisto-
chemically MUC?2 in non-tumor tissue. We considered that MUC2 synthesis in diffuse
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carcinomas may be reflects an altered synthetic ability and as a result diverse mucin
products may appear in tumor tissue.

We found an increased expression of MUC] in tumor tissue of all gastric carci-
noma. It was localized mainly in tumor cell cytoplasm in contrast to non-tumor tissue,
where it was detected in the apical membrane and cytoplasm of parietal cells in fundic
glands. MUCI expression was very weak in antral mucosa. It has been reported that
MUCI molecule participates in cell-cell and cell-substratum interaction (10). It is also
known that MUCT1 acts as docking protein for some signaling molecules (4). Immuno-
histochemical studies in human gastric carcinoma have shown that over-expression on
carcinoma cells plays a role in metastatic process by inhibiting tumor cell adhesion and
in escaping from immune surveillance (1). Our results suggest that the over-expression
of MUC1 may be regarded as one of the factors, which play a role in the malignant
transformation of gastric epithelial cells.

We found a decreased expression of gastric mucins (MUCSAC and MUCS) in the
both types of gastric carcinoma. Similar data were also described (9). The present study
shows that expression of MUCS5AC and MUCE is not associated with the histological
type of the gastric carcinomas.

In conclusion, our results suggest that there is a decreased expression of gastric
mucin MUC5AC and MUC6 together with an abberant expression of MUC?2 in intesti-
nal metaplasia, during the process of gastric carcinogenesis. A high MUC1 level prob-
ably plays a role in appearance of neoplastic gastric epithelium. The mucin profile in
tumor cells is not different in both types of gastric carcinoma.
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