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Prognostic significance of MUC1, MUC2 and MUC5AC
expressions in gastric carcinoma
Mide kanserlerinde MUC1, MUC2 ve MUC5AC ekspresyonunun prognostik önemi
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Amaç: Bu çal›flmada mide karsinomlar›nda MUC1, MUC2 ve
MUC5AC ekspresyon oranlar›n› saptamak, klinikopatolojik de-
¤iflkenlerle karfl›laflt›rmak ve prognostik önemlerini tart›flmak
amaçlanm›flt›r. Yöntem: Mide kanseri olarak raporlanan 257
hastaya ait tümörlü parafin bloklara immünhistokimyasal
yöntemle (indirek immünperoksidaz yöntemi) MUC1, MUC2 ve
MUC5AC antikorlar› çal›fl›ld›. Bulgular: MUC1 normal gasti-
rik epitelde kuvvetle eksprese olurken; tümör diferansiasyonu-
nu kaybettikçe, artan metastatik lenf dü¤ümü say›s› ile ve tü-
mör evresi att›kça ekspresyon oran› azald›¤› saptanm›flt›r.
Uzak metastatik tümörlerde MUC 1'in ekspresyonu çok düflük-
tür. Diffüz tip gastirik kanserlerde MUC2 ekspresyonu yüksek
bulunurken müsinöz tip karsinomlar›n tümü pozitif saptand›.
Ekspresyon oran› metastatik lenf dü¤ümü say›s› artt›kça ve
TNM evresi ilerledikçe azalmaktad›r. MUC5AC normal gasti-
rik epitelde kuvvetle eksprese olurken; tümör diferansiasyonu-
nu kaybettikçe, tümör invazyon derinli¤i artt›kça ve metastatik
lenf dü¤ümü say›s› artt›kça ekspresyonunun azald›¤› saptand›.
En az ekspresyon oran› Bormann makroskopik s›n›flamas›na
göre diffüz tipte bulundu. Bu sonuçlar›n hepsi istatistiksel ola-
rak anlaml› idi. Sonuç: Sonuç olarak bu bulgular›n ›fl›¤›nda:
MUC 1 ve MUC 5AC önemli prognostik parametre olarak kabul
edilebilir ve tümör progresyonunu göstermede kullan›labilir.
MUC2 ise müsinöz tip tümörleri belirlemede kullan›labilir.

Anahtar kelimeler: Mide kanseri, MUC1, MUC2, MUC5AC, ‹m-
münhistokimya, prognoz

Background/aims: The aim of this study was to investigate
the expressions of some of the Mucus Core Proteins (MUC) -
MUC1, MUC2 and MUC5AC - in gastric carcinomas, to assess
their prognostic values and their relations with the clinicopat-
hological characteristics. Methods: MUC1, MUC2 and
MUC5AC expressions were investigated immunohistochemi-
cally in 257 patients with gastric carcinomas. Results: MUC1
was strongly expressed in normal gastric epithelium; however,
the expression rate decreased with the loss of tumor differenti-
ation (92.6% in well differentiated tumors, 83.7% in poorly dif-
ferentiated tumors), with an increase in the number of metasta-
tic lymph nodes (98.4% in tumors with no metastatic lymph no-
des, 67.9% in tumors with lymph node metastasis-pN3), and
with the progression in the tumor stage (100% in stage 1 tu-
mors, 75.6% in stage 4 tumors). MUC1 expression was lower in
distant metastatic tumors (83.3% in distant metastatic tumors
and 90.8% in nonmetastatic tumors). There was no staining
with MUC2 in normal gastric epithelium; however, de novo ex-
pressions appeared in tumoral tissues. In diffuse gastric carci-
nomas (mucinous and signet ring cell carcinomas), MUC2 ex-
pression was higher (97.5% in diffuse type and 89.4% in intes-
tinal type). All of the mucinous carcinomas were MUC2-positi-
ve. The expression rate decreased with an increase in the num-
ber of metastatic lymph nodes and with the progression in the
TNM stages of the cases. All of the tumors with intestinal me-
taplasia were MUC2- positive. MUC5AC was strongly expres-
sed in normal gastric epithelium; however, the expression rate
decreased with the loss of tumor differentiation, with an increa-
se in the tumor invasion depth, and with an increase in the
number of metastatic lymph nodes. MUC5AC expression was
higher in intestinal type carcinoma (48.4%) than in the diffuse
type (10%). The lowest expression rate was in the diffuse type ac-
cording to the Borrmann’s macroscopic classification. All of the-
se results were statistically significant (p<0.05). Conclusions:
When each of these three markers is evaluated, in the light of
clinical and pathological parameters, MUC1 and MUC5AC
may be accepted as significant prognostic parameters and may
be useful in showing the progression of the tumors; MUC2 may
be used in determining the mucinous carcinomas.

Key words: Gastric carcinoma, MUC1, MUC2, MUC5AC, im-
munohistochemistry, prognosis



INTRODUCTION

Mucins are high molecular weight glycoproteins
that contain a central polypeptide (apomucin)
with numerous attached carbohydrate chains.
Their functions are to form a mucous gel covering
the surfaces of epithelial tissues in order to lubri-
cate and protect them (1-8). Their genes are clus-
tered on chromosome 11p15.5 (4). In recent studi-
es, 20 different human mucin genes coding apo-
mucins have been identified (MUC 1, 2, 3A, 3B, 4,
5AC, 5B, 6, 7, 8, 9, 11, 12, 13, 15, 16, 17, 18, 19, 20)
(1, 9, 10).

MUC1 (episialin) is a membrane-bound mucin,
which is expressed in many epithelial tissues like
the breast, pancreas, and gastrointestinal, respi-
ratory and urinary systems. It is widely expressed
especially in the lactational breast. In addition, it
is accepted as a normal gastric mucin, cytoplasmic
and luminally expressed in foveolar cells in the
stomach, and chief and parietal cells in corpus
glands. MUC1 expression rates were studied in
gastric, colonic and pancreatic adenocarcinomas
and in breast carcinomas in many researches (1-3,
5-7, 11-20).

MUC2 is the main mucin of the intestinal mucosa
and respiratory system, and does not show any
staining in normal gastric epithelium; however, de
novo expressions appear in the areas of intestinal
metaplasia (IM) and in malignancies (1-8, 13-20).
The expression of MUC2 is very common in muci-
nous carcinomas of different organs such as bre-
ast, colon and prostate (21-23).

MUC5AC, a gastric-type mucin of the cardia and
corpus of the stomach, is widely expressed in nor-
mal gastric epithelium (3, 4, 6-8, 13-20).

Mucin profiles of tissues, such as synthesis and
glycosylation rates, show many changes in carci-
nomas. These changes, playing a great role in cel-
lular growth and adhesion and also in immune
system regulation, affect the invasion and metas-
tatic capacity of the tumor. In many studies, dec-
reases in the expression rates of MUC1 and
MUC5AC and de novo MUC2 expression in gastric
carcinomas have been shown to be correlated with
the prognosis (1-8, 13-20). 

In this study, we investigated MUC1, MUC2 and
MUC5AC expressions and their relations with the
clinicopathological characteristics in a large series
of gastric carcinomas composed of 257 patients, in
order to compile additional information about the
prognostic factors in gastric carcinomas.

MATERIALS AND METHODS

Patients

Gastrectomy specimens of 257 patients (201 ma-
les, 56 females) with gastric carcinomas diagnosed
in the Pathology Department of the Ministry of
Health Ankara D›flkap› Training and Research
Hospital between January 2000 and December
2007 were selected for this study. None of the pa-
tients received preoperative chemotherapy or ra-
diation therapy. The data on the age of the pati-
ents, tumor location and distant metastasis were
obtained by reviewing clinical charts and patholo-
gical records. Hematoxylin-eosin slides of the ca-
ses were evaluated by two pathologists retrospec-
tively. Histological classifications, according to the
World Health Organization (WHO) (24) and Lau-
ren (25) and macroscopic classification, according
to the Borrmann’s classification (26), were done.
In addition, differentiation of adenocarcinoma and
IM in nontumoral epithelium, invasion depth of
tumor (pT), lymph node metastasis (pN), perino-
dal invasion in metastatic lymph nodes, and peri-
neural and angiovascular invasions were evalua-
ted separately for each case. Tumor staging was
done using Tumor Node Metastasis (TNM) system
according to the American Joint Committee on
Cancer (AJCC) (27). The clinicopathological para-
meters evaluated are shown in Table 1.

Immunohistochemistry

Hematoxylin-eosin slides of all the tumor tissues
were evaluated, and for each case, the best paraf-
fin block, having the least necrosis and hemorrha-
ge and the highest tumor content, was chosen in
order to prevent artefact staining. These formalin-
fixed, paraffin-embedded blocks were sliced in 2.5
μm thicknesses, deparaffinized and rehydrated.
Microwave pre-treatment using 0.01M sodium cit-
rate buffer was only employed to the slides of
MUC5AC. All the slides were incubated with 3%
hydrogen-peroxide in phosphate buffered saline
(PBS) for 20 minutes (min) at room temperature
in order to block endogenous peroxidase activity.
Immunoperoxidase staining was performed using
the streptavidin-biotin peroxidase method. The
tissue sections of each case were incubated with
MUC1 (Neomarkers, RB-9222-P, 1:100), MUC2
(Neomarkers, MS-1037-P, 1:100) and MUC5AC
(Neomarkers, MS-145-P, 1:100) primary antibodi-
es at room temperature for 1 hour (h). 3-amino-9-
ethylcarbazole (AEC) was used as the chromogene
and hematoxylin as the counterstain. The positive
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controls were breast carcinoma tissue for MUC1,
normal colonic mucosa for MUC2 and normal gas-
tric mucosa for MUC5AC. PBS was used instead of
primary antibody as negative control. 

The ‘expression rate’, the extent of staining for
each MUC, was scored according to the number of
cytoplasmic and luminal stained carcinoma cells
in 100 tumor cells. Less than 5% positive cells was
accepted as negative, while ≥5% positive cells was
accepted as positive.

Scoring: 0 (negative): <5% positive cells; 
1+ (positive): 5-50% positive cells; 
2+ (positive): >50% positive cells.

Statistical Analysis

Statistical analysis was performed using chi-squa-
re and Fisher’s exact tests. P values less than 0.05
were considered to be statistically significant.

RESULTS

MUC1 Expression

MUC1 showed strong cytoplasmic and luminal ex-
pression in normal gastric epithelium. The corre-
lations between MUC1 expression rate and the cli-
nicopathological parameters that were statisti-

cally significant are shown in Table 2. The expres-
sion rate decreased with the loss of tumor differen-
tiation. The staining was positive in 92.6% of well
differentiated tumors (Figure 1), but only positive
in 83.7% of poorly differentiated tumors. The ex-
pression rate was 98.4% in the cases with no me-
tastatic lymph nodes; however, it decreased in me-
tastatic pN3 cases (67.9%). Distant metastatic ca-
ses showed a tendency to lose the expression (the
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Parameter Number Percentage Parameter Number Percentage 
of the of the of the of the

cases (n) cases (%) cases (n) cases (%)
Age* pT Stage

<50 54 21.0 pT1 7 2.7
≥50 203 79.0 pT2 16 6.2

Tumor Location* pT3 225 87.6
Proximal 34 13.2 pT4 9 3.5
Distal 208 81.0 pN Stage
Diffuse 15 5.8 pN0 63 24.5

Borrmann’s Classification pN1 111 43.2
Polypoid (Type 1) 8 3.1 pN2 55 21.4
Fungiform (Type 2) 5 1.9 pN3 28 10.9
Ulcerated (Type 3) 218 84.8 Perinodal Invasion*
Diffuse (Type 4) 26 10.2 - 89 34.6

Lauren’s Classification + 168 65.4
Intestinal-type 217 84.4 Distant Metastasis
Diffuse-type 40 15.6 M0 251 97.7

Tumor Type M1 6 2.3
Adenocarcinoma 217 84.4 TNM Stage
Mucinous 21 8.2 Stage 1 19 7.4
Signet ring cell 19 7.4 Stage 2 49 19.1

Differentiation of Adenocarcinoma Stage 3 148 57.6
Well 27 10.5 Stage 4 41 15.9
Moderate 98 38.1 Perineural Invasion*
Poor 92 35.8 - 38 14.8

Intestinal Metaplasia* + 219 85.2
- 108 42.0 Angiovascular Invasion*

+ 149 58.0 - 75 29.2
+ 182 70.8

Table 1. The clinicopathological parameters evaluated in this study

*Parameter was not statistically significant with three of the mucins.

FFiigguurree  11.. MUC1 expression in well differentiated adenocarcino-
ma (x 200).



loss was 16.7% in M1 cases and 9.2% in M0 cases).
The expression rate was lower in the cases with
advanced TNM stages (100% in stage 1 tumors,
75.6% in stage 4 tumors). However, no statistically
significant correlation was seen between MUC1
expression and the age, tumor location and type,
Lauren’s and Borrmann’s classifications, depth of
tumor invasion (pT), and the presence of perino-
dal, angiovascular, perineural invasions and IM in
nontumoral epithelium (p>0.05) (Table 1).

MUC2 Expression

There was no MUC2 expression in normal gastric
epithelium; however, de novo expressions appea-

red in tumoral tissues as shown in Table 3. MUC2
expression rate was higher in diffuse type (muci-
nous and signet ring cell) gastric carcinomas (Fi-
gures 2, 3) (97.5% in diffuse type and 89.4% in in-
testinal type). There was diffuse and strong
(100%, 2+) staining in all of the mucinous carcino-
mas. However, 2+ expression was observed in
73.7% of signet ring cell carcinomas and 44.7% of
adenocarcinomas. All of the well differentiated but
only 77.2% of the poorly differentiated adenocarci-
nomas were MUC2-positive. The expression rate
decreased with an increase in the number of me-
tastatic lymph nodes and the progression in the
TNM stage. In TNM stage 1 cases, the positivity
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MUC1 Total n (%)
Score 0 Score 1 Score 2

Differentiation of Adenocarcinoma (p=0.006) (ℵ2=14.488)
Well 2 (7.4) 7 (25.9) 18 (66.7) 27 (100)
Moderate 4 (4.1) 33 (33.7) 61 (62.2) 98 (100)
Poor 15 (16.3) 39 (42.4) 38 (41.3) 92 (100)

Total n (%) 21 (9.7) 79 (36.4) 117 (53.9) 217 (100)

Metastatic Lymph Node Stage (pN) (p=0.001) (ℵ2=22.284)
pN0 1 (1.6) 24 (38.1) 38 (60.3) 63 (100)
pN1 10 (9.0) 43 (38.7) 58 (52.3) 111 (100)
pN2 4 (7.3) 22 (40.0) 29 (52.7) 55 (100)
pN3 9 (32.1) 8 (28.6) 11 (39.3) 28 (100)

Total n (%) 24 (9.3) 97 (37.8) 136 (52.9) 257 (100)

Distant Metastasis (M) (p=0.03) (ℵ2=6.987)
M0 23 (9.2) 92 (36.6) 136 (54.2) 251 (100)
M1 1 (16.7) 5 (83.3) 0 (0.0) 6 (100)

Total n (%) 24 (9.4) 97 (37.7) 136 (52.9) 257 (100)

TNM Stage (p=0.003) (ℵ2=19.990)
1 0 (0.0) 6 (31.6) 13 (68.4) 19 (100)
2 3 (6.1) 20 (40.8) 26 (53.2) 49 (100)
3 11 (7.4) 52 (35.1) 85 (57.5) 148 (100)
4 10 (24.4) 19 (46.3) 12 (29.3) 41 (100)

Total n (%) 24 (9.4) 97 (37.7) 136 (52.9) 257 (100)

Table 2. Correlations between MUC1 expression rates and the clinicopathological parameters that are statistical-
ly significant

FFiigguurree  22.. MUC2 expression in mucinous carcinoma (x 100). FFiigguurree  33.. MUC2 expression in signet ring cell carcinoma (x 200).



was 94.7%, while it was 70.7% in stage 4 cases.
There was no statistically significant relation with
the rest of the clinicopathologic parameters
(p>0.05) (Table 1). All of the tumors with IM sho-
wed MUC2 expression; however, this was not sta-
tistically significant (p>0.05). 

MUC5AC Expression

MUC5AC was strongly expressed in normal gas-
tric epithelium. The correlation between MUC5AC
expression rate and the clinicopathological para-
meters is shown in Table 4. According to Lauren’s
classification, intestinal-type carcinomas showed
higher (48.4%) expression rate than the diffuse-
type (10%). Most of the mucinous (90.5%) and sig-
net ring cell (89.4%) carcinomas were MUC5AC-
negative (Figure 4). The expression rate in well
differentiated tumors was 92.6%, while it was 13%
in poorly differentiated tumors. There was no loss
of MUC5AC expression in pT1 tumors, but 66.7%
of the pT4 tumors were negative. This correlation
was true also with the metastatic lymph node sta-
ge, with the negativity rates of 39.7% in pN0 cases
and 89.3% in pN4 cases. According to the TNM
stage, stage 4 cases showed higher (82.9%) loss of
MUC5AC expression than stage 1 cases (31.6%).
The lowest expression rate was in the diffuse type
according to the Borrmann’s classification. There

was no statistically significant correlation with
the rest of the parameters (p>0.05) (Table 1).

DISCUSSION

Gastric carcinoma is one of the most frequent car-
cinomas. Although the incidence rate has shown a
declining trend in recent years, the mortality is
still quite high (28, 29). The prognosis of gastric
carcinoma depends mostly on the histopathologi-
cal grade and the stage. However, they are not al-
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FFiigguurree  44.. MUC5AC negativity in mucinous carcinoma (x 100).

MUC2 Total n (%)
Score 0 Score 1 Score 2

Lauren’s Classification (p=0.000) (ℵ2=24.776)
Intestinal-type 23 (10.6) 97 (44.7) 97 (44.7) 217 (100)
Diffuse-type 1 (2.5) 4 (10.0) 35 (87.5) 40 (100)

Total n (%) 24 (9.3) 101 (39.3) 132 (51.4) 257 (100)

Tumor Type (p=0.000) (ℵ2=27.532)
Adenocarcinoma 23 (10.6) 97 (44.7) 97 (44.7) 217 (100)
Mucinous 0 (0.0) 0 (0.0) 21 (100.0) 21 (100)
Signet ring cell 1 (5.3) 4 (21.1) 14 (73.7) 19 (100)

Total n (%) 24 (9.3) 101 (39.3) 132 (51.4) 257 (100)

Differentiation of Adenocarcinoma (p=0.000) (ℵ2=58.448)
Well 0 (0.0) 1 (3.7) 26 (96.3) 27 (100)
Moderate 2 (2.1) 61 (62.2) 35 (35.7) 98 (100)
Poor 21 (22.8) 35 (38.0) 36 (39.2) 92 (100)

Total n (%) 23 (10.6) 97 (44.7) 97 (44.7) 217 (100)

Metastatic Lymph Node Stage (pN) (p=0.000) (ℵ2=32.306)
pN0 2 (3.2) 20 (31.7) 41 (65.1) 63 (100)
pN1 7 (6.3) 45 (40.5) 59 (53.2) 111 (100)
pN2 5 (9.1) 26 (47.3) 24 (43.6) 55 (100)
pN3 10 (35.7) 10 (35.7) 8 (28.6) 28 (100)

Total n (%) 24 (9.3) 101 (39.3) 132 (51.4) 257 (100)

TNM Stage (p=0.000) (ℵ2 =30.170)
1 1 (5.3) 7 (36.8) 11 (57.9) 19 (100)
2 2 (4.1) 13(26.5) 34 (69.4) 49 (100)
3 9 (6.1) 65 (43.9) 74 (50.0) 148 (100)
4 12 (29.3) 16 (39.0) 13 (31.7) 41(100)

Total n (%) 24 (9.3) 101 (39.3) 132 (51.4) 257 (100)

Table 3. Correlation between MUC2 expression rates and the clinicopathological parameters that are statistically
significant



ways enough to predict the probability of relapse,
metastasis and the overall survival (29, 30). The-
refore, new prognostic factors are needed and ha-
ve been detected in many researches, like mucin
profiles of the tumors (1-23).

In this study, the correlation between MUC1,
MUC2 and MUC5AC expression rates and the cli-
nicopathological features were analyzed in a seri-
es of 257 gastric carcinomas. We demonstrated
that MUC1, which is a gastric mucin, showed hig-
her expression rates in intestinal type adenocarci-
nomas, especially in well- and moderately diffe-
rentiated types, in agreement with Akyürek et al.
(2) and Barresi et al. (1). The higher expression of
MUC1 in well differentiated adenocarcinomas is
meaningful in showing gastric differentiation, sin-
ce MUC1 is a main mucin of normal gastric muco-

sa. In addition, we found that loss of MUC1 ex-
pression rate increased with the progress in me-
tastatic lymph node stage (pN), distant metastasis
and the TNM stage. All of the TNM stage 1 cases
were MUC1-positive, while only 75.6% of the sta-
ge 4 cases showed positivity. These results may
suggest that the deviation in the normal mucin
content of gastric mucosa composed of MUC1 is re-
lated with the poorer differentiation, increased
metastatic capacity and advanced stage (2, 5).

MUC2 was not expressed in normal gastric muco-
sa as it is an intestinal type mucin. However, de
novo expressions appeared in tumors. MUC2 sho-
wed significantly higher expression rate in diffuse
type carcinomas, especially in mucinous carcino-
mas, in agreement with Barresi et al. (1), Zhang et
al. (3) and Leteurtre et al. (4), but in contrast with
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MUC5AC Total n (%)
Score 0 Score 1 Score 2

Lauren’s Classification (p=0.000) (ℵ2=20.391)
Intestinal-type 112 (51.6) 73 (33.6) 32 (14.8) 217 (100)
Diffuse-type 36 (90.0) 3 (7.5) 1 (2.5) 40 (100)

Total n (%) 148 (57.6) 76 (29.6) 33 (12.8) 257 (100)

Tumor Type (p=0.000) (ℵ2=20.670)
Adenocarcinoma 112 (51.6) 73 (33.6) 32 (14.8) 217 (100)
Mucinous 19 (90.5) 2 (9.5) 0 (0.0) 21 (100)
Signet ring cell 17 (89.4) 1 (5.3) 1 (5.3) 19 (100)

Total n (%) 148 (57.6) 76 (29.6) 33 (12.8) 257 (100)

Differentiation of Adenocarcinoma (p=0.000) (ℵ2=184.386)
Well 2 (7.4) 2 (7.4) 23 (85.2) 27 (100)
Moderate 31 (31.6) 58 (59.2) 9 (9.2) 98 (100)
Poor 80 (87.0) 12 (13.0) 0 (0.0) 92 (100)

Total n (%) 113 (52.0) 72 (33.2) 32 (14.8) 217 (100)

Tumor Invasion Depth (pT) (p=0.003)(ℵ2 =19.653)
pT1 0 (0.0) 3 (42.9) 4 (57.1) 7 (100)
pT2 7 (43.8) 5 (31.2) 4 (25.0) 16 (100)
pT3 135 (60.0) 65 (28.9) 25 (11.1) 225 (100)
pT4 6 (66.7) 3 (33.33) 0 (0.0) 9 (100)

Total n (%) 148 (57.6) 76 (29.6) 33 (12.8) 257 (100)

Metastatic Lymph Node Stage (pN) (p=0.000) (ℵ2=32.901)
pN0 25 (39.7) 20 (31.7) 18 (28.6) 63 (100)
pN1 61 (55.0) 37 (33.3) 13 (11.7) 111 (100)
pN2 37 (67.3) 16 (29.1) 2 (3.6) 55 (100)
pN3 25 (89.3) 3 (10.7) 0 (0.0) 28 (100)

Total n (%) 148 (57.6) 76 (29.6) 33 (12.8) 257 (100)

TNM Stage (p=0.000) (ℵ2 =33.418)
1 6 (31.6) 7 (36.8) 6 (31.6) 19 (100)
2 21 (42.8) 14 (28.6) 14 (28.6) 49 (100)
3 87 (58.8) 48 (32.4) 13 (8.8) 148 (100)
4 34 (82.9) 7 (17.1) 0 (0.0) 41 (100)

Total n (%) 148 (57.6) 76 (29.6) 33 (12.8) 257 (100)

Borrmann’s Classification (p=0.024) (ℵ2=14.567)
Polypoid 4 (50.0) 3 (37.5) 1 (12.5) 8 (100)
Fungiform 1 (20.0) 1 (20.0) 3 (60.0) 5 (100)
Ulcerated 123 (56.4) 68 (31.2) 27 (12.4) 218 (100)
Diffuse 20 (76.9) 4 (15.4) 2 (7.7) 26 (100)

Total n (%) 148 (57.6) 76 (29.6) 33 (12.8) 257 (100)

Table 4. Correlation between MUC5AC expression rates and the clinicopathological parameters that are statisti-
cally significant



Baldus et al. (5) and Akyürek et al. (2). Baldus et
al. (5) reported that MUC2 expression was more
frequent in intestinal type adenocarcinomas (tu-
bular and papillary) than the diffuse type (signet
ring cell) carcinomas. Akyürek et al. (2) found no
significant difference in MUC2 expression betwe-
en intestinal and diffuse type carcinomas. Howe-
ver, in our study, all of the mucinous carcinomas
showed wide and strong MUC2 positivity. This re-
lationship between MUC2 expression and mucino-
us carcinoma has been previously reported in ot-
her organs such as colon, breast, pancreas, ovary,
and pseudomyxoma peritonei (21-23). Furthermo-
re, all of the well differentiated intestinal type
adenocarcinomas with IM were positive (13). This
expression showed a decrease with the loss of dif-
ferentiation; however, this was not statistically
significant (p>0.05). In addition, less expression
was seen in cases with higher metastatic lymph
node stage (pN) and TNM stage. Although these
results seem to be conflicting, they may demons-
trate that as MUC2 is an intestinal type mucin, its
higher expression rates in diffuse types (mucinous
and signet ring cell) gastric carcinomas may sug-
gest intestinalization as an alternative pathogene-
sis to de novo expression (2, 31), and thus MUC2
may be a good marker for mucinous carcinomas (1,
3, 4).

Since MUC5AC is a gastric mucin, it was expres-
sed widely in normal gastric mucosa, and loss of
expression appeared in tumors, especially in diffu-
se type (mucinous and signet ring cell) carcinomas
compared to the intestinal type. This was similar
to Zhang’s (3) results, as Zhang et al. found that

the lowest expression rate was in mucinous carci-
noma, and the expression rate decreased with the
loss of differentiation. However, Leteurtre et al.
(4) demonstrated that there was no significant dif-
ference between intestinal and diffuse types of
carcinomas and between well/moderately differen-
tiated carcinomas and poorly/undifferentiated car-
cinomas. They also declared that there was no re-
lation with the pT, pN and TNM stages of the ca-
ses (4). In addition, in our study, the expression
rate of MUC5AC decreased with the loss of tumor
differentiation, with the increase in tumor invasi-
on depth and the number of metastatic lymph no-
des, and consequently, with the progress in TNM
stage. Moreover, the expression rate decreased
significantly with the progress in macroscopic
Borrmann’s classification. The lowest expression
rate was seen in diffuse macroscopic type, which
has the worst prognosis. These results suggest
that MUC5AC, which is a gastric mucin, loses its
expression in progressive cases (3). Thus, it can be
suggested that the expression of MUC5AC in gas-
tric carcinoma may be a good indicator for progno-
sis.

In conclusion, mucin expression in gastric carcino-
ma is fairly complex. However, we conclude that
MUC1 and MUC5AC expression rates might be
good prognostic parameters in gastric carcinoma,
and MUC2 might be a good marker for mucinous
carcinoma. When each of these three markers is
evaluated in the light of clinical and pathological
parameters, all of them may be useful as signifi-
cant prognostic parameters in showing the prog-
ression of the tumors.

The prognostic significance of MUC1, MUC2 and MUC 351
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