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ABSTRACT:

Background: The mucus layer coating the gastrointestinal tract is the
front line of innate host defense. MUC2 is the major secretory mucin
synthesized and secreted by goblet cells, whereas goblet and absorptive
cells express membrane-bound mucins such as MUCL in the apical
membrane. MUC1 plays a role in tumorigenesis through changes in
intracellular signaling, adhesion and migration and by increasing
resistance to apoptosis. MUC2 gene product either functions as a tumor
suppressor or contributes to the function of a tumor suppressor.

Aim: To investigate the expression profile of MUC1 and MUC?2 in
normal, inflammed and neoplastic lesions of the colon and also to
analyze the immunohistochemical expression of MUC1 and MUC2 and
their relationship to the site, histological differentiation and stage of
colorectal carcinoma.

Patients and Methods: Thirty patients with colorectal carcinomas
underwent surgical resections, 15 patients underwent endoscopically
resected colorectal adenoma, 15 patients subjected to endoscopic biopsy
specimens of ulcerative colitis and a 10 control cases of colorectal
specimens taken from the free resection margins of colectomy specimens
were included in this study.All tissue specimens were subjected to
MUC1 and MUC2 immunohistochemical staining using monoclonal
antibodies.

Results: The positive expression rates of MUC1 and MUC2 in colorectal
carcinoma were 76.7% and 60% respectively.MUC1 immunoreactivity
was detected in 33.3% of colorectal adenomas whereas MUC2
expression was observed in 93.3% of cases.MUC2 expression was noted
in all cases of ulcerative colitis(100%), while MUC1 was expressed in
40% of cases.The expression rates of MUC1 and MUC?2 in control cases
were zero and 100% respectively.MUC1 expression was significantly
higher in carcinomas as compared with UC and adenomas, while MUC2
expression was significantly lower in carcinomas as compared with UC
and adenomas.MUCL1 expression was significantly higher in colorectal
adenocarcinomas, whereas MUC2 was significantly expressed in
mucinous carcinomas ( P<0.05).No significant correlation was found
between expression of MUC1 or MUC2 and histological grade (
P>0.05).High significant association was found between advanced tumor
stage and MUCI expression ( P<0.05), while MUC2 expression was
significantly correlated with lower tumor stages.No significant
correlation was found between expression of MUClor MUC2 and
tumor location ( P>0.05)

Conclusion:We conclude that, Up-regulation of MUC1 and down-
regulation of MUC2 expression could be involved in carcinogenesis and
progression in colorectal tumors and reflect the prognosis to a certain
extent. However, further studies of mucin changes in cancer and
inflammation are warranted not only as diagnostic and prognostic
markers but also as therapeutic targets.
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INTRODUCTION

Colorectal cancer is the second most

common cause of cancer related
death in the developed world, in
consequence advances in  our
understanding and treatment of
colorectal cancers can potentially
have a huge impact on cancer
morbidity and mortality.”) At present
TNM stage, tumor type and resection
margin status are the most widely
used parameters in planning adjuvant
treatment. ~ Tumor  grade  of
differentiation, vascular invasion and
more recently perineural invasion
and tumor border configuration have
also been used to assist the clinician
in  predicting colorectal tumor
behavior and hence subsequent
patient ~ management. Refining
prognostic markers allow treatment
to be more accurately tailored to
individual patients, as well as
suggesting  potential mechanisms
through which tumor progression
occurs which in turn coulsi provide
targets for novel therapies.?

There are many cases of cancer in the
gastrointestinal tract which develop
from a precancerous lesions. This
brings a window of opportunity to
look at the steps of development of
cancer and also for patients to be
scheduled for surveillance procedures
and to get their cancer diagnosed
earlier and subsequently having
earlier eradication. This fact is clear
indeed in colorectal cancer which is
considered as one of the most
preventable cancers because it might
develop from various pathological
conditions like inflammatory bowel
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diseases especially ulcerative colitis and adenomatous
polyps. The transformation rate of adenomatous polyps
into carcinoma is about 0.25% per year®

Mucins are large glycoproteins composed of 75%
carbohydrate and 25% amino acids linked via o-
glycosidic bonds. The human mucin (MUC) family
consists of 21 mucin genes of which 15 are expressed in
different regions of the gastrointestinal tract. “°) Mucin 1
(MUCY) is an epithelial cell glycoprotein that is expressed
by almost all glandular epithelial surfaces of respiratory,
salivary gland, mammary gland and pancreatic
epithelium.® Its expression is dramatically increased in
breast, ovarian, lung, prostate and pancreatic cancers."”
MUC1 plays a role in tumorigenesis through changes in
intracellular signaling, adhesion and migration, and by
increasing resistance to apoptosis.® Mucin2 (MUC2) is
the predominant mucin produced by intestinal goblet cells
which are most frequent in healthy colon.®® MUC2 gene
product either functions as a tumor suppressor or
contributes to the function of a tumor suppressor.®”
MUC2 is expressed by adenomas and mucinous
carcinomas. Down-regulation of MUC2 is seen in non
mucinous adenocarcinomas arising within adenomas.™"

The aim of this study is to investigate the expression
profile of MUC1 and MUC2 in normal, inflammed and
neoplastic lesions of the colon and also to analyze the
immunohistochemical expression pattern of MUC1land
MUC2 and their relationship to the site, histological grade
and stage of colorectal carcinoma.

PATIENTS AND METHODS:

The current study was carried out on a total of 30 patients
with colorectal carcinoma undergoing tumor resection at
the Department of Surgery, 15 patients undergoing
endoscopically resected colorectal adenoma, 15 patients
subjected to colonoscopic biopsies of ulcerative colitis at
the Endoscopy unit, and a 10 control cases of colorectal
specimens taken from the free resection margin of the
colectomy specimens, Medical Research Institute,
Alexandria University, Egypt, in the period between
January 2014 and July 2015.

Patients with colorectal carcinoma included 4 patients
with cancer caecum, 8 patients with cancer ascending
colon, 7 patients with cancer descending colon and 11
patients with cancer rectosigmoid. Before surgery, all
patients were subjected to complete clinical examination,
routine laboratory investigations, radiological investigations
(chest x-ray, abdominal US and CT scan abdomen and
pelvis) and colonoscopic biopsy for pathological
examination. Surgical interventions included right
hemicolectomy for patients with cancer caecum and
ascending colon, left hemicolectomy for patients with
cancer descending colon and anterior resection for
patients with cancer rectosigmoid. After surgery, the
surgical specimens were sent to the Pathology 9.5

At the Pathology Department, the specimens received
were allocated into 4 groups:

Group I: Thirty specimens of surgically resected
colorectal cancer.

Group 11: Fifteen specimens of endoscopically resected

colorectal adenoma.

Grouplll: Fifteen endoscopic biopsy specimens of
ulcerative colitis. Diagnosis of ulcerative
colitis was based on clinical symptoms,
colonoscopy and histological findings.

Group IV: Ten control colorectal specimens collected
from the free resection margins of
colectomy specimens.

Pathological assessment:

5um thick representative paraffin-embedded tissue
sections from each case were subjected to Hematoxylin
and Eosin (H&E) staining for reviewing the diagnosis of
the lesion and histolo%ical grading of tumors according to
WHO classification.*? Tumor and lymph nodes sections
were staged according to the TNM staging from AJCC
2010.%¥

MUC1 and MUC2 immunohistochemical staining
using monoclonal antibodies:

5um sections were mounted on coated slides,
deparaffinised with xylene, gradually rehydrated in
descending grades of alcohol and then rinsed in distilled
water. Activity of endogenous peroxidases was blocked
by 30 min. incubation in 3% H202 to prevent non
specific binding of antibody. Antigen retrieval was
performed by heating in a microwave oven at 800W in
citrate buffer ( PH 6.0) for 15 minutes in thermo-resistant
container. Buffer was added periodically to the container
to prevent drying during incubation process. Slides were
cooled in buffer for 20 minutes, then washed twice in
phosphate buffered saline (PBS). Immunohistochemical
reaction was performed using Monoclonal mouse
antibody against MUC1 (SPM 493, 1:50, Spring
Bioscience, USA), and Monoclonal mouse antibody
against MUC2 (SPM 512, 1:200, Spring Bioscience,
USA).®) Sections were incubated with antibodies over
night at room temperature. Subsequently, incubation was
performed with Streptavidin-biotin peroxidase
complex.™ All sections were counterstained with Meyers
Hematoxylin and examined using the light microscope.
External positive controls consisted of invasive breast
carcinoma known to express MUCL1 and small intestine
for MUC2 monoclonal antibodies. Negative controls
staining were obtained by replacing the primary antibody
with PBS.

Interpretation of immunohistochemical results:
MUC1 and MUC?2 staining were noted as brown stain in

the cytoplasm or both the cytoplasm and membrane of
colorectal epithelial cells. The level of staining for each
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mucin was calculated by determining the percentage of
immunostained cells per high power field, and reported as
0 (no staining), 1+( up to 30%), 2+( 30-60% of cells
stained), 3+( more than 60% of cells stained).
Clinicopathological data were compared according to
presence (positivity) or absence (negativity) of immune-
histochemical staining for each mucin.(*”

STATISTICAL ANALYSIS

Data were fed to the computer using IBM SPSS software
package version 20. Qualitative data were analyzed using
Chi-Square test. Fisher exact test and Monte Carlo tests
were applied for Chi Square test. Values of P< 0.05 were
considered statistically significant.

RESULTS

The mean age of patients with colorectal carcinoma
(Group 1) was 50.1+15.09 years, range (23-78) years, 18
cases were males ( 60%) and 12 were females (40%) with
male to female ratio (3:2). Twelve cases (40%) were right
sided colonic cancer ( caecum &ascending colon) while
18 cases (60%) were left sided colonic cancer (descending
&rectosigmoid colon). Regarding histological type, 21
cases (70%) were adenocarcinomas with varying grades,
while 9 cases (30%) were mucinous carcinoma.
Adenocarcinomas were graded into; 17 cases (80%) were
low grade (well &moderately  differentiated
adenocarcinoma) and 4 cases (20%) were high grade
(poorly differentiated adenocarcinoma). TNM staging of
colorectal carcinoma (CRC) cases were 5 cases (16.7%)
were stage I, 10 cases (33.3%) were stage Il and 15 cases
(50%) were stage 1.

Regarding colorectal adenoma cases (Group Il) , their
mean age was 55.9+10.96 years, range (35-70) years.
Eleven cases were males (73.3%) while 4 cases were
females (26.7%). Histological examination of H&E
stained sections confirmed that all 15 cases were
tubulovillous adenomas. Ten cases (66.7%) showed low
grade dysplasia, while the remaining 5 cases (33.3%)
showed high grade dysplasia.

The mean age of patients with ulcerative colitis (Group
I11) was 36,5+3,98 years, range (31-40) years. Nine cases
were males (60%) while the remaining 6 cases were
females (40%). Histological examination revealed
mucosal ulceration with mild goblet cell depletion,
cryptitis, diffuse inflammatory infiltrate, but no dysplasia
was observed.

Immunohistochemical staining results in the studied
cases:

In colorectal carcinoma cases, positive expression of
MUC1was detected in 23 cases (76.7%) with varying
staining intensity (6 cases +1, 6 cases +2, 11 cases +3)
while it was negatively expressed in 7 cases (23.3%). On

the other hand, MUC2 was positively expressed in 18
cases (60%) with different staining pattern (3 cases +1, 8
cases +2, 7 cases +3) while negative expression for
MUC?2 was observed in 12 cases (40%).

Regarding colorectal adenoma cases, immune-
histochemical expression of MUC1 was noted in 5 cases
(33.3%) while the remaining 10 cases (66.7%) showed no
immunoreactivity for MUC1. The positive cases for
MUC1 expression (5 cases) were adenoma with high
grade dysplasia whereas, the negative cases for its
expression (10 cases) were adenoma with low grade
dysplasia. Also, MUC2 was expressed in 14 cases
(93.3%) of colorectal adenoma, but only one case (6.7%)
was negative for MUC2 expression.

As regards cases of ulcerative colitis (UC), MUC1 was
expressed in 6 out of 15 cases (40%) of UC, whereas 9
cases (60%) were negative for MUCL expression. On the
other hand, all cases of UC (100%) showed positive
MUC2 expression.

Regarding control cases. all 10 normal colonic mucosal
specimens were negative for MUCL expression but all
were positive for MUC2 expression.

The statistical analysis of the three studied groups
compared together revealed a highly significant difference
in MUC1 expression (P<0.05). MUC1 was more
frequently expressed in CRC than in UC and colorectal
adenomas. (Table 1, Fig. 1)

The statistical analysis of the three studied groups
compared together showed a significant difference in
MUC?2 expression (P<0.05). MUC2 was more frequently
expressed in UC and colorectal adenomas than in CRC.
(Table 2, Fig. 1)

Relationship  between MUC1 expression and
clinicopathological parameters in CRC cases:

Regarding tumor location, MUC1 was expressed in 15 out
of 18 cases (83.3%) of left sided colorectal carcinoma,
whereas it was expressed in 8 out of 12 cases (66.7%) of
right sided colonic carcinoma. Statistical analysis
revealed that there was no statistical significant
association between MUCL1 expression and tumor location
(P>0.05). (Table 3)

As regards histologic type, MUC1 was expressed in 3 out
of 9 cases (33.3%) of mucinous carcinoma while it was
negatively expressed in the remaining 6 cases (66.7%).
Out of 21 cases of colonic adenocarcinomas, 20 cases
(95.2%) showed MUCL1 expression whereas, only one
case (4.8%) was negative for MUC1 expression.

Statistical analysis revealed that a statistically highly
significant association was found between MUC1
expression and histologic type of CRC (P<0.05). MUCI1
was more frequently expressed in colonic adenocarcinomas
than in mucinous carcinomas. (Table 3, Fig 1)
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Regarding histologic grade, MUC1 was expressed in 16
out of 17 cases (94.1%) of low grade adenocarcinoma,
while only one case (5.9%) was negative for MUC1
expression. On the other hand, MUC1 was expressed in
all 4 cases (100%) of high grade adenocarcinoma.

Statistical analysis revealed that there was no statistical
significant association between MUC1 expression and
histologic grade (P>0.05). (Table 3)

As regards tumor stage, MUC1 expression was observed
in 1 out of 5 cases (20%),8 out of 10 cases (80%) and 14
out of 15 cases (93.3%) in stages I,11&IIl respectively.
(Table 3)

Statistical analysis revealed that there was statistically
highly significant association between MUC1 expression
and tumor stage in CRC (P<0.05). MUC1 was more
frequently expressed in stage 111 than in stages Il and I.
Relationship  between MUC2 expression and
clinicopathological parametersin CRC cases:

Regarding tumor site, MUC2 was expressed in 12 out of
18 cases (66.7%) of left sided colorectal carcinomas,
whereas, it was expressed in 6 out of 12 cases (50%) of
right sided colonic cancer.

Statistical analysis showed no statistical significant
correlation between MUC2 expression and tumor site
(P>0.05). (Table 4)

As regards histologic type, MUC2 was expressed in all 9
cases (100%) of mucinous carcinoma. Out of 21 cases of
colorectal adenocarcinomas, 9 cases (42.9%) showed
MUC?2 expression, while the remaining 12 cases (57.1%)
were negative for MUC2 expression.

Statistical analysis showed that there was a statistically
highly significant correlation between MUC2 expression
and histologic type of CRC (P<0.05). MUC2 was more
frequently expressed in mucinous carcinomas than in
colorectal adenocarcinomas. (Table 4, Fig. 1)

Regarding histologic grade, MUC2 was expressed in 7
out of 17cases (41.2%) of low grade adenocarcinoma,
whereas it was negatively expressed in 10 cases (58.8%).
On the other hand, MUC2 was expressed in 2 out of 4
cases (50%) of high grade adenocarcinoma, while it was
negatively expressed in the remaining 2 cases (50%).

Statistical analysis showed no statistical significant
correlation between MUC2 expression and histologic
grade (P>0.05). (Table 4)

As regards tumor stage, MUC2 expression was detected
in 4 of 5 cases (80%), 9 of 10 cases (90%), and 5 of 15
cases (33.3%) in stages I,11&IIl of colorectal carcinomas
respectively.

Statistical analysis showed that there was a statistically
significant correlation between MUC2 expression and
tumor stage in CRC (P<0.05). MUC2 was more

frequently expressed in stages I&Il than in stage IlI.
(Table 4)

Figure 1:Showing the different immunohistochemical staining patterns of the studied cases regarding MUC1& MUC?2 expressions.
A) Ulcerative colitis showing positive MUC1 expression score (+2). B) Adenoma with low grade dysplasia showing
positive MUC2 expression score (+3). C) Low grade adenocarcinoma (moderately differentiated) showing positive MUC1
expression score (+2). D) Mucinous carcinoma showing positive MUC2 expression score (+3).
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Table (1): Comparison between the studied groups according to MUC1 expression

uc Adenoma Carcinoma Total
MUC1 No. % No. % No. % No. %
-ve 9 60.0 10 66.7 7 233 26 433
+ve 6 40.0 5 333 23 76.7 34 56.7
Total 15 100.0 15 100.0 30 100.0 60 100.0
% 9.91
MCh .007*
P1 0.015*
P2 0.004*
P:value for comparing between the different studied groups  pZl:value for comparing between UC and carcinoma
P2:value for comparing between adenoma and carcinoma *:Statistically significant at p<0.05

Table (2): Comparison between the studied groups according to MUC2 expression.

uc Adenoma Carcinoma Total
MUC2
No. % No. % No % No. %
-ve 0 0.0 1 6.7 12 40.0 13 21.7
+ve 15 100.0 14 93,3 18 60.0 47 78.3
Total 15 100.0 15 100.0 30 100.0 60 100.0
X2 12.79
M 0.002*
P1 0.004*
P2 0.02*
P:value for comparing between the different studied groups pl:value for comparing between UC and carcinoma
P2:value for comparing between adenoma and carcinoma *:Statistically significant at p<0.05

MC: Monte Carlo test was applied.

Table (3): Correlation between MUCL expression and clinicopathological parameters in colorectal cancer cases

MUC1 Immunoreactivity
Clinicopathological ~ Variables Positive Negative X p
No. % No. %

Site of the Tumor:
-Right side(ascending colon and

caecum) (N=12) 8 66.7 4 333 FE
- - —— 1.118 p=0.266
-Left site (descending colon& rectosigmoid)
15 83.3 3 16.7
(N=18)
Histological type:
-Adenocarcinoma (N=21) 20 95.2 1 4.8 % e .
-Mucinous carcinoma ( N=9) 3 33.3 6 66.7 T30 p=0001
Histological grade:
-Low grade (N=17) 16 94.1 1 5.9 _—
_High grade (N=4) 4 100.0 0 0.0 0i247 p=0810
Stage:
Stage | (N=5) 1 20 4 80 N N
Stage I (N=10) 8 80 2 20 9.352 MCh=0.007
Stage Il (N=15) 14 93.3 1 6.7
x2: Chi square test. FE: Fisher Exact for Chi square test.
MC:Monte Carlo for Chi square test. *. Statistically significant at p < 0.05.
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Table (4):Correlation between MUC?2 expression and clinicopathological parameters in colorectal cancer cases
Clinicopathological MUC?2 Immunoreactivity
Variables Positive Negative x p
No. % No. %
Site of the tumor:
-Right side (ascending colon and caecum) 6 50.0 6 50.0
(N=12) FE—
X - X X 0.833 p=0.458
-Left side(descending colon & rectosigmoid)
12 66.7 6 33.3
(N=18)
Histological type:
-Adenocarcinoma (N=21) 9 42.9 12 57.1 m FE «
8.571 =0.004
-Mucinous carcinoma ( N=9) 9 100.0 0 0.0 P
Histological grade:
-L N=17 7 41.2 1 .8
ow grade (N=17) 0 58 0103  Fp=1.000
-High grade (N=4) 2 50.0 2 50.0
Stage:
Stage | N=5 4 80.0 1 20.0 .
g (N=5) . M%=0.011
Stage Il (N=10) 9 90.0 1 10.0 8.672
Stage Il (N=15) 5 33.3 10 66.7

%2: Chi square test.
MC:Monte Carlo for Chi square test.

DISCUSSION

Colorectal cancer is a major public health problem
worldwide, although in developed countries survival rates
significantly improved over the past two decades,
reflecting continuous progress in our understanding of its
biology, epidemiology, prevention, early diagnosis and
treatment. It arises from interactions among different risk
factors that become relevant during the different stages of
colorectal carcinogenesis. Various pathological conditions
like inflammatory bowel diseases especially ulcerative
colitis and adenomatous polyps predispose to CRC
development. Novel biomarkers are essential for
diagnostic and prognostic tools and to identify patients for
targeted therapy *°

The mucus layer coating the gastrointestinal tract is the
front line of innate host defense, largely because of the
secretory products of intestinal goblet cells. MUC?2 is the
major secretory mucin synthesized and secreted by goblet
cells, whereas goblet and absorptive cells express
membrane-bound mucins such as MUCL in the apical
membrane. Deregulation of mucin production in the
intestinal tract, contributes to chronic inflammation and
tumorigenesis.®”

The aberrant expression of mucins or their alterations in
glycosylation are well documented in a variety of
inflammatory or malignant human diseases including
colorectal cancer and inflammatory bowel disease,
making them valuable markers to distinguish between

FE: Fisher Exact for Chi square test.
*: Statistically significant at p < 0.05.

normal and disease conditions. Alterations in mucin
expression accompany the development of cancer and
influence cellular growth, differentiation, transformation,
adhesion, invasion and immune surveillance. Therefore,
in an effort to detect and treat cancer at the earliest stage
possible, mucins are analyzed as potential markers of
disease for diagnosis, progression and are under
investigation as therapeutic targets for cancer.®®%

In the current study, the positive expression rates of
MUC1 and MUC?2 in normal control were zero and 100%
respectively. In accordance with our findings, Kesari et al,
stated that MUC1 was absent in normal colonic mucosa in
contrast to MUC2, which was widely expressed by
normal mucosa.”

The present work showed that MUC1 was detected in 6 of
15 cases (40%) of UC, whereas the remaining 9 cases
(60%) did not show MUC1 expression. On the other
hand, MUC2 expression was detected in all 15 (100%)
cases of UC. In agreement with our results, Sugimoto et al

and Shirazi et al stated that ulcerative colitis exhibits
strong expression of MUC2 and weak expression of
MUC1 which seem to be similar to normal control.???

Boltin et al reported that MUC2 is the predominant
secreted mucin in UC, as in the healthy colon.®® Shaoul
et al suggested that MUC2 expression in goblet cells is
preserved in IBD and the loss of goblet cell phenotype is
not associated with loss of MUC2 expression.®
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In contrast with our findings, Dorofeyev et al observed
that the level of expression of MUC?2 in all patients with
UC was low and correlated with severity of the disease.®

Sheng et al stated that MUCL expression was up-
regulated in severe UC with a reduction in MUC2
expression due to decrease in goblet cell numbers
expressing MUC2.® This discrepancy in results could be
attributed to differences in number of cases, severity of
the disease, technique and differences in interpretation
between the results of immunohistochemistry, PCR and in
situ hybridization.

In the current work, immunohistochemical expression of
MUC1 was noted in 5 cases (33.3%) of colorectal
adenoma, while the remaining 10 cases (66.7%) did not
show immunoreactivity for MUCL1.The five MUC1
positive cases were adenoma with high grade dysplasia,
whereas the remaining 10 MUC1 negative cases were
adenoma with low grade dysplasia. Our results were in
line with those observed by Molaei et al who found that
MUC1expression was higher with increasing grades of
epithelial dysplasia in adenomas.®® This suggests that
MUC1 expression may be an indicator to neoplastic
transformation of colorectal mucosa. Other workers
reported similar results.®"?%%)

In our series, immunohistochemical expression of MUC2

was observed in 14 of 15 cases (93.3%) of colorectal
adenomas and only one case (6.7%) was negative for
MUC2 expression.  Previous studies also confirmed
similar findings.®3"%

In the present study, the positive expression rates of
MUC1 and MUC2 in 30 cases of colorectal carcinomas
were 76.7% and 60% respectively.

In colorectal carcinomas, previous studies showed a wide

variation in the expression pattern of MUC1 and MUC2
ranging from 15%-77% for MUC1 and 10%-55% for
MUC2. However, all these studies including ours,
suggested that there was an overexpression or up-
regulation of MUCL expression and a down-regulation of
MUC?2 expression in CRC.#03339

In the current study, the expression pattern of MUC1 was
significantly higher in carcinomas as compared with UC
and adenomas (P<0.05). On the other hand, MUC2
expression was significantly lower in carcinomas, as
compared with UC and adenomas (P<0.05).Thus, our
study suggests that up-regulation of MUC1 expression
may play a role in the malignant transformation of
colorectal tumors, particularly in the late phase of the
adenoma-carcinoma sequence from high grade dysplasia
to carcinoma, in contrast to MUC2 expression which
remained high, except for a significant decrease in
carcinoma cases. Other publications also confirmed these
findings.#%3?

Percinel et al reported that the expression of MUC1
significantly increased in close correlation with the

neoplastic process and reached its highest values in cancer
group while MUC2 expression showed a significant
decrease in cancer group. They suggested that MUC1
plays a role in colorectal carcinogenesis through changes
in intracellular signaling, adhesion and migration, and by
increasing resistance to apoptosis. MUC2 down-
regulation observed in carcinomas, however, seems to be
related to carcinomatous transformation of the intestinal
epithelium, which loses its ability to express the native
mucin type due to defective glycosylation observed in the
late stages.®"

Sheng et al and Boltin et al reported that aberrant mucin
expression could play an important role in the
pathogenesis of UC-associated neoplasia. They found that
MUCL1 overexpression and MUC2 suppression influence
IBD pathogenesis and progression to cancer colon.® %%

Regarding histological type of CRC in our series, MUC1
expression was significantly higher in colorectal
adenocarcinomas than mucinous carcinomas. MUC2, on
the other hand , showed a statistically significant inverse
pattern characterized by more expression in mucinous
carcinomas than in colorectal adenocarcinomas.

In line with our obtained data, Kim et al and Debunne et
al reported that mucinous carcinoma is associated with a
higher expression of MUC2, but a lower expression of
MUC1.%%%9 In contrast, Abdel-Rahman et al observed
that MUC1Lexpression was high in both mucinous and
colorectal adenocarcinoma®” Moreover, Bu et al stated
that decreased MUC2 expression in non-mucinous colon
cancer could result from methylation of the MUC2
promoter region with suppression of mucin protein
synthesis.®V

As regard histological grade of colorectal adenocar-
cinoma, the present study showed that there was no
significant correlation between the expression of MUC1
or MUC2 and histological grade of colorectal
adenocarcinoma. Similar results were obtained by Hadi et
al, Khanh et al, and Elzagheid et al.®**"%® However,
Kesari et al reported that there was no significant
difference in MUC2 positivity and tumor grade. On the
contrary, MUC1 positivity correlated significantly with
tumor grade.®”

The present series demonstrated that there was high
significant association between advanced tumor stage and
MUC1expression. MUC1 was more frequently expressed
in stage Il than stage Il and stage I. On the other hand,
MUC2 showed a statistically significant inverse pattern
characterized by more expression in stage | and stage 1l
than stage IlI.

Previous studies demonstrated that increased MUCL1
expression was related to increasing TNM or Dukes
stage.(***” They explained that MUC1 expressed in
tumors may function as an anti-adhesion molecule, which
inhibits cell to cell adhesion including the release of cells
from the tumor.MUC1 expression may be related to
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invasion or metastasis of carcinoma cells in this manner.
However, no significant differences in MUC1 or MUC2
expression and stage of CRC has been found in other
studies.®3® Moreover, Hadi et al and Lugli et al found
that loss of MUC2 expression was correlated with
increasing stage.®**®  On the contrary, previous
publications reported that positive MUC2 expression was
associated with higher stage and development of
metastasis.*>*?

This study showed an insignificant association between
MUC1or MUC2 expression and the location of the tumor
in the large bowel. Similar findings were obtained by
previous studies.®*? On the contrary, in a study by Li et
al, a significant association between high MUC2
expression and tumor location in proximal colon was
reported.“?

Many studies reported that overexpression of MUC1 and
down-regulation of MUC2 are associated with
progression, metastasis and poor prognosis in colorectal
adenomas and carcinomas“>***4) 'Khanh et al concluded
that MUC1 expression appears to be the most useful
independent prognostic factor for CRC as compared with
the other mucins.®” However, Kim et al stated that high
expression of MUC2 was associated with the metastatic
activity of human colon cancer cells.®®

The current study demonstrated that MUCL expression
correlated significantly with advanced tumor stage, thus,
MUC1 expression could be indicative of poor outcome in
CRC. On the other hand, MUC2 expression correlated
significantly with lower TNM stage, hence, MUC2
expression could be related to a favorable outcome in
patients with CRC.

Finally, we conclude that up-regulation of MUC1 and
down-regulation of MUC2 expression could be involved
in carcinogenesis and progression in colorectal tumors
and reflect the prognosis to a certain extent. However,
further studies of mucin changes in cancer and
inflammation are warranted not only as diagnostic and
prognostic markers but also as therapeutic targets.
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