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Abstract: Expression of MUC apomucins has rarely been investigated in the signet-ring cell carcinoma (SRCC) of
the stomach and colorectum. The author examined immunohistochemically the expression status of MUC1, MUC2,
MUC5AC, and MUCG6 in 30 cases of gastric SRCC and 12 cases of colorectal SRCC. The normal distribution of these
MUC apomucins was also examined in the non-tumorous parts of the stomach and colorectum. In normal tissues,
the stomach epithelial cells consistently expressed MUC2, MUC5AC, MUCBG, but consistently not MUC1. In colorec-
tum, cryptal epithelial cells consistently expressed MUC2, but consistently not MUC1, MUC5AC, and MUCB. The
expression pattern of the gastric SRCC was as follows: MUC1, 3/30 (10%); MUC2, 4/30 (13%); MUC5AC, 20/30
(67%), and MUC6 21/30 (70%). The expression pattern of the colorectal SRCC was as follows: MUC1, 5/12 (42%);
MUC2, 11/12 (92%); MUC5HAC, 4/12 (33%); and MUC6, 0/12 (0%). Significant differences (p<0.05) were found
in the expression of MUC1 (stomach SRCC 10% vs colorectal SRCC 42%), MUC2 (13% vs 92%), MUC5AC (67% vs
33%), and MUCG6 (70% vs 0%). Thus, there was a significant tendency that primary gastric SRCC express MUC5AC
and MUC6 but not MUC1 and MUC2, while primary colorectal SRCC express MUC1, MUC2 and MUC5A, but not
MUCB. These different expressions of these MUC apomucins in gastric and colorectal SRCC seem useful to deter-
mine the primary site of metastatic SRCC and for differential diagnosis of SRCC of other sites. In the gastric SRCC,
the up-regulation of MUC1 and the down-regulation of MUC2, MUC5AC and MUCG6 appear to be associated with
carcinogenesis, malignant potential, progression, and clinical behaviors in gastric SRCC. In the colorectal SRCC, the
up-regulation of MUC1 and MUC5AC may be associated with carcinogenesis, malignant potential, progression, and
clinical behaviors in colorectal SRCC. A comparative review of the present SRCC and presently reported ordinary
adenocarcinoma and SRCC cases of the stomach and colorectum was performed.
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Introduction

Mucins are high-molecular-weight glycopro-
teins, which are heavily decorated with a large
number of O-linked oligosaccharides and a few
N-glycan chains, linked to a protein backbone
[1]. The protein backbone is called mucin core
protein or MUC [1]. At present, at least 20 MUC
have been identified [2] in humans. Mucins are
now classified into secreted mucins and trans-
membrane mucins [1, 2]. Secreted mucins
form mucin gels, and are composed of MUC2,
MUC5AC, MUC5B, MUC6, MUC7, MUC8, MUC9
and MUC19, while transmembrane mucins con-

sist of MUC1, MUC3A, MUC3B, MUC4, MUC11,
MuUC12, MUC13, MUC15, MUC16, MUC17,
MUC20 and MUC21. These transmembranous
MUCs are located in the cell membrane and do
not form mucin gels [1, 2]. These MUC protein
are encoded by various MUC genes [1, 2].
Mucins play an important role in the protection,
local innate immunity, and lubrication of muco-
sal surface of various organs. Mucins are also
involved in the pathogenesis of benign and
malignant diseases of secretory epithelial cells
[1, 2]. It is well known that MUC expression is
down-regulated or up-regulated in most malig-
nant neoplasms of various organs [1, 2]. These
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alterations of MUC apomucins, which are regu-
lated by MUC genes, are thought to be associ-
ated with carcinogenesis and malignant poten-
tials of cancer, though the mechanisms remain
unclear [3-5].

Among the MUC apomucins, MUC1, MUC2,
MUCS5AC and MUCG6 are representative. MUC1
is a transmembranous apomucin, and present
dominantly in pancreatic and preset epithelium
[1, 2]. MUC1 is also called “polymorphic epithe-
lial mucin (PEM)”. MUC2 is a secretory apomu-
cin, and present mainly in goblet cells of small
intestine, large intestine, and bronchus. MUC2
is also called “goblet cell mucin”. MUC5AC is a
secretory apomucin, and is seen mainly in gas-
tric foveolar cells. MUC5AC is also called “gas-
tric foveolar mucin”. MUCG is also a secretory
mucin, and is found largely in pyloric glands of
the stomach, duodenal Brunner’s glands, and
esophageal glands. MUC6 is also termed
“pyloric gland-type mucin” [1-5].

Signet-ring cell carcinoma (SRCC) is character-
ized by an adenocarcinoma whose carcinoma
cells were composed predominantly of SRCC
cells [6, 7]. SRCC cells are characterized by
abundant intracytoplasmic mucins, ample and
clear cytoplasm, and eccentrically located
nuclei compressed by intracytoplasmic mucins
[6, 7]. SRCC can occur in any organs, but is
most prevalent in the stomach, followed in
order by colorectum and lung [6, 7]. According
to the current WHO blue book, SRCC is defined
as an adenocarcinoma with the presence of
>50% of tumor cells (signet-ring cells) with
prominent intracytoplasmic mucins [7]. The
author has examined SRCC in the extra-gastric
and extra-colorectal SRCC [8-18], and found
that the expression of MUC apomucins was
markedly different among SRCC of extra-gas-
tric and extra-colorectal organs. Several stud-
ies on the expression of MUC of ordinary ade-
nocarcinoma of the stomach [19-21] and
colorectum [22, 23] have been performed, but
there have been no definite conclusions
although it has been suggested that MUC
expression is associated with carcinogenesis,
malignant behavior, tumor progression, metas-
tasis, and prognosis of the patients [1-5,
19-23]. In the present study, the author reports
a study of primary SRCC in the stomach and
colorectum. Although SRCC is characterized by
mucins, there have been only one study of MUC
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profile in gastric and colorectal SRCC [24] and
only one study of MUC profile in pulmonary
SRCC [25]. In contrast, there have been several
studies on the MUC profiles of ordinary adeno-
carcinomas of the stomach, colorectum, lung
and other organs.

The author herein examined the expression
pattern of MUC1, MUC2, MUC5AC and MUC6
molecules in 42 cases of primary SRCC of the
stomach and colorectum. The normal distribu-
tion of these MUC apomucins in the stomach
and colorectum was also examined.

Materials and methods

The author retrieved primary adenocarcinomas
with signet-ring cells phenotypes of the stom-
ach and colon in the author’'s computer data-
base files of primary SRCC of the digestive
organs in the recent 15 years. The computer
survey identified 68 cases of primary adeno-
carcinoma of the stomach and colorectum with
signet-ring cell phenotype. The author reviewed
these 68 cases under the microscopy. The
author confirmed the signet-ring cell phenotype
of these adenocarcinomas, and excluded cases
of adenocarcinoma with SRCC cells whose per-
centage was less than 50% of the tumor cells.
As the results, 42 cases of SRCC fulfilling the
WHO criteria [6, 7] remained. The primary
nature of these 42 cases of SRCC was con-
firmed by the clinical and pathological findings.
Of the 42 cases, 30 were primary gastric SRCC
and the remaining 12 were primary colorectal
SRCC. Of the 42 cases, 26 cases were biopsies
and the remaining 16 cases were surgically
resected cases. In the 30 gastric SRCC cases,
21 were male and 9 were female. The mean
age and standard deviation was 74 years +14
years. In the 12 colorectal SRCC cases, 7 were
male and 5 were female. The mean age and
standard deviation was 68 years +12 years.

An immunohistochemical study was performed
by the Dako EnVision method (Dako Corp,
Glostrup, Denmark), as previously described
[26-30]. The antigens examined included a
panel of monoclonal antibodies; MUC1 (clone
Ma695, Novocastra Laboratories, NewCastle
Upon Tyne, UK; diluation=1: 100) MUC2 (clone
Ccp58, Novocastra; diluation=1: 100, MUC5AC
(clone CLH2, Novocastra; dilution=1: 200) and
MUC6 (clone CLH5, Novocastra, dilution=1:
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Figure 1. Histology and histochemistry of primary signet-
ring cell carcinoma of the stomach. A. Lower power view.
The signet-ring features such as abundant intracytoplas-
mic mucins, ample and clear cytoplasm, and eccentri-
cally located nuclei compressed by intracytoplasmic
mucins are apparent. The signet-ring cell carcinoma
is medullary and the stroma is scant in amount. HE:
x100. B. High power view. The signet-ring features such
as abundant intracytoplasmic mucins, ample and clear
cytoplasm, and eccentrically located nuclei compressed
by intracytoplasmic mucins are apparent. HE: x400. C.
Combined d-PAS and AB stains revealed abundant in-
tracytoplasmic mucins composed of neutral (Mazenta
color) and acidic (blue color) mucins. Combined d-PAS/
AB double staining: x200.
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200). Microwave pretreatment was per-
formed in each immunohistochemical run.

A histochemical investigation was also
performed by mucicarmine stain and by
combined periodic acid-Schiff after dia-
stase digestion (d-PAS) and Alcian blue
(AB) at pH2.5. Statistical analysis was per-
formed by Chi-square test.

Results

The SRCC was composed of medullary
proliferation of large clear cells with much
intracytoplasmic mucin (neutral mucin
and acidic mucin) (Figure 1A-C), which
was confirmed by the combined d-PAS/AB
technique (Figure 1C) and mucicarmine
stains.

The proportion of signet ring cells in SRCC
ranged from 60% to 100%. In most cases,
the SRCC contained areas of other histolo-
gies such as mucinous adenocarcinoma,
and tubular adenocarcinoma.

The normal expression pattern of these
MUC apomucins in non-tumorous normal
mucosa was investigated in all the sec-
tions of SRCC. In the stomach, no expres-
sion of MUC1 was seen in any cell types of
the normal stomach. Expression of MUC2
(Figure 2A), MUCBHAC (Figure 2B), and
MUCG6 (Figure 2C and 2D) were consistent-
ly recognized in the normal stomach. The
expression of MUC2 was mainly seen in
the goblet cells of the intestinal metapla-
sia of the stomach, but it was also noted in
non-goblet cells of foveolar epithelium in
the stomach (Figure 2A). MUC2 was not
seen in other cells types including the fun-
dic glands in the stomach. The expression
of MUC5AC was seen only in the foveolar
cells of the stomach (Figure 2B), but not in
the fundic glands and pyloric glands. The
expression of MUC 6 was seen in the fove-
olar epithelial cells (Figure 2C) and in the
pyloric glands (Figure 2D) in the stomach,
but not in the fundic glands. In the colorec-
tum, no expression of MUC1, MUC5AC,
and MUC6 was seen in any cell types of
the colorectum. In contrast, expression of
MUC2 was consistently recognized (Figure
3) in the cryptal epithelial cells, particu-
larly in the deep parts of the crypts.
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Figure 2. Immunohistochemical findings of the normal stomach. No expression of MUC1 was seen in any cell types
of the normal stomach. Expression of MUC2 (A), MUC5AC (B), and MUC6 (C and D) were consistently recognized
in the normal stomach. The expression of MUC2 was mainly seen in the goblet cells of the intestinal metaplasia of
the stomach, but it is also noted in non-goblet cells of foveolar epithelium in the stomach (A). MUC5AC expression
is seen only in the foveolar cells of the normal stomach (B). MUCG expression is seen in the foveolar epithelial cells
(C) and in the pyloric glands (D) in the normal stomach. Immunostaining, x300.

In primary gastric SRCC, the expression of
MUC1 was seen in 3/30 (10%) (Figure 4A),
MUC2 in 4/30 (13%) (Figure 4B), MUC5AC in
20/30 (67%) (Figure 4C), and MUC6 in 21/30
(70%) (Figure 4D). There were significant differ-
ences in the positive percentage; the expres-
sion percentage of MUCS5AC and MUC6 was
significantly (p<0.05) higher than that of MUC1
and MUC2. There was a tendency that the MUC
immunoreactivity was strong and diffuse in
cases with high expression percentage
(MUC5AC and MUCB6), and that the MUC immu-
noreactivity was weak and focal in cases with
low expression percentage of (MUC1 and
MUC2).

In primary colorectal SRCC, the expression of
MUC1 was seen in 5/12 (42%) (Figure 5A),
MUC2 in 11/12 (92%) (Figure 5B), MUC5AC in
4/12 (33%) (Figure 5C), and MUC6 in 0/12
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(0%). There were significant differences in the
positive percentage; the expression percent-
age of MUCBKAC and MUC6 was significantly
(p<0.05) higher than that of MUC1 and MUC2.
There was a tendency that the MUC immunore-
activity was strong and diffuse in cases with
high expression percentage (MUC1 and MUC?2),
and that the MUC immunoreactivity was weak
and focal in cases with low expression percent-
age of (MUC 5AC).

A comparative statistical study of MUC expres-
sion between MUC expression of gastric SRCC
and that of colorectal SRCC was performed.
Significant differences (p<0.05) were found in
the expression of MUC1 (stomach 10% vs
colorectal 42%), MUC2 (13% vs 92%), MUC5AC
(67% vs 33%), and MUC6 (70% vs 0%). Thus,
there is a significant tendency that primary gas-
tric SRCC express MUC5AC and MUC6 but not
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Figure 3. Immunohistochemical findings of the
normal colon. In the colorectum, no expression of
MUC1, MUC5AC, and MUC6 was seen in any cell
types of the colorectum. In contrast, MUC2 expres-
sion is consistently recognized in the cryptal epithe-
lial cells. Immunostaining, x300.

MUC1 and MUC2, while primary colorectal
SRCC express MUC1 and MUC2 but not
MUC5AC and MUCG.

Discussion

There have been no comprehensive studies of
the MUC expression status in the normal
human tissues. In the present study, expres-
sion pattern of MUC1, MUC2, MUC5AC, and
MUCG6 were investigated in the normal mucosa
of the non-tumorous regions of 44 cases of
gastric and colorectal specimens. The results
showed that no expression of the transmem-
branous apomucin MUC1 was seen in any cell
types of the normal stomach. Expression of
secretory apomucins MUC2, MUC5AC, and
MUC6 were consistently recognized in the nor-
mal goblet cells (MUC2), foveolar cells (MUC5AC
and MUCG) and pyloric glands (MUC6). The nor-
mal fundic glands were negative for all MUC
apomucins examined. These findings suggest
that no MUC1 is present in the normal stom-
ach, while MUC2, MUC5AC and MUCG6 are pres-
ent in the normal stomach with particular local-
izations. In the colorectum, no expression of
MUC1, MUC5AC, and MUC6 was seen in the
normal cryptal cells of the normal colorectum,
suggesting that MUC1, MUC5AC, and MUC6
were present in the cryptal epithelium of the
normal colorectum. In contrast, expression of
MUC2 was consistently recognized in the nor-
mal cryptal epithelial cells, particularly in the
deep parts of the crypts, suggesting consistent
presence of MUC2 in the normal cryptal epithe-
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lium. MUC1 has been traditionally called “poly-
morphic epithelial mucin (PEM)”, MUC2 “goblet
cell mucin”, MUC5AC “gastric foveolar mucin”,
and MUCG6 “pyloric gland-type mucin”. The pres-
ent study confirmed that this designation is
almost correct.

The present study revealed that, in primary gas-
tric SRCC, the expression of MUC1 was 10%
(3/30), MUC2 13% (4/30), MUCSAC 67%
(20/30), and MUC6 70% (21/30). There were
significant differences in the positive percent-
age; the expression percentage of MUC5AC
and MUC6 was significantly (p<0.05) higher
than that of MUC1 and MUC2. The current
study showed that MUC1 was never present in
normal gastric mucosal epithelium. The emer-
gence of MUC1 in 10% (3/30) of gastric SRCC
case suggests the carcinogenesis of gastric
SRCC may involve MUC1 protein expression
and MUC1 gene alterations. In the normal
stomach, MUC2 was consistently expressed in
the gastric foveolar cells and foveolar goblet-
like cells in the present study. The expression
of MUC2 in primary gastric SRCC was only 13%
(4/30) in the present study, entirely different
from normal MUC2 expression (100%) in nor-
mal stomach. These findings suggest that
down-regulation of MUC2 protein and MUC2
gene may be involved in the carcinogenesis,
carcinoma progression, malignant potential,
and biologic behaviors of primary gastric SRCC.
In the present study, MUC5AC and MUCG6 were
consistently expressed in the normal certain
determined epithelial cells. The expression of
MUC5AC and MUC6E in the present gastric
SRCC was 67% (20/30) in MUC5AC and 70%
(21/30) in MUCG. Therefore, the expression of
MUC 5AC is down-regulated in 33% (10/30)
and that of MUCG6 in 30% (9/30). These findings
suggest that the down-regulations of MUC5AC
and MUCG6 proteins and these genes may be
associated with the carcinogenesis, malignant
potential and biological behaviors of primary
gastric SRCC.

The MUC profile in gastric ordinary adenocarci-
noma has rarely been described [19-21].
Koseki et al [19] immunohistochemically exam-
ined human gastric mucin, MUC2 and CD10 in
early gastric carcinomas, and stated that
mucins of gastric adenocarcinoma were classi-
fied into gastric type, intestinal type, and mixed
gastric and intestinal type. In any way, Koseki et
al [19] founded the expression of MUC2 in gas-
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Figure 4. Immunohistochemical findings of primary gastric signet ring cell carcinoma. There are positive expressions
of MUC1 (A), MUC2 in (B), MUC5AC (C), and MUCG6 (D). Immunostaining, x400.

tric ordinary adenocarcinoma. This is similar to
the present study of primary gastric SRCC,
which showed positive MUC2 in 13% (4/30) of
gastric SRCC. Ilhan et al [20] also demonstrat-
ed very high expressions of MUC1 (90%) and
MUC2 (98%) and a low expression MUC5AC
(10%) in gastric ordinary carcinoma, the results
of which is entirely different from the present
results of primary gastric SRCC, in which the
MUC1 expression was 10% (3/30), MUC2 13%
(4/30), MUCBAC 67% (20/30), and MUC6 70%
(21/30). These findings show that the MUC pro-
file of primary gastric SRCC is entirely different
from that of primary gastric ordinary adenocar-
cinoma. This also suggests the different patho-
genesis, carcinogenesis, malignant potential
and biological behaviors between gastric SRCC
and gastric ordinary adenocarcinoma; the
malignant potential, aggressiveness, infiltra-
tive features and poor prognosis are more rec-
ognized in SRCC than in ordinary adenocarci-
noma. The expression patterns of MUC
apomucins (MUC2, MUC5AC and MUC6), simi-
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lar to the data of Ilhan [20], have been reported
by Tsukashita et al [21], further supporting the
current concept that the pathogenesis, carcino-
genesis, malignant potential, and biological
behaviors are different between gastric SRCC
and gastric ordinary adenocarcinoma.

The present study revealed that, in primary
colorectal SRCC, the expression of MUC1 was
42% (5/12), MUC2 92% (11/12), MUC5AC 33%
(4/12), and MUC6 0% (0/12). There were sig-
nificant differences in the positive percentage;
the expression percentage of MUCS5AC and
MUCG6 was significantly (p<0.05) higher than
that of MUC1 and MUC2. In the current study,
only MUC2 was expressed in the normal
colorectal epithelium, while no expressions of
MUC1, MUC5AC, and MUCG6 were seen in any
cell types of the normal colorectum. These find-
ings strongly suggest the up-regulation of
MUC1 and MUC5AC frequently occurs in prima-
ry colorectal SRCC, and that those up-regula-
tions of the proteins and genes of MUC1 and
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Figure 5. Immunohistochemical findings of primary
colorectal signet ring cell carcinoma. There are posi-
tive expressions of MUC1 (A), MUC2 (B), and MU-
C5AC (C). No MUCG6 expression is present. Immunos-
taining, x400.

MUC5AC are associated with the pathogenesis,
carcinogenesis, malignant potential, and bio-
logical behaviors of he colorectal SRCC. The
expression of MUC2 and MUCG is not different
between normal colorectal epithelium and
colorectal SRCC. This finding suggests that the
protein expression and gene status of MUC2
and MUCG6 are not involved in the pathogene-
sis, carcinogenesis, malignant potential, and
biological behaviors of the colorectal SRCC.
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The MUC profile in colorectal ordinary adeno-
carcinoma has rarely been described [22, 23].
Byrd et al [22] showed high MUC1 expression,
low MUC2 expression, and high MUC5AC
expression in colorectal ordinary adenocarci-
noma. The expression of MUC1 of Byrd et al
[22] is similar to that of the present colorectal
SRCC which showed 42% (5/12) of cases were
positive for MUC1. However, the expressions of
MUC2 and MUC5AC of Byrd are entirely differ-
ent from the present colorectal SRCC, in which
the expression of MUC2 was high (92%, 11/12)
and that of MUC5AC was low (33%, 4/12).
These findings suggest that the molecular
mechanisms of carcinogenesis are entirely dif-
ferent between primary colorectal SRCC and
ordinal colorectal adenocarcinoma. However,
the MUC1 status may be similar between
colorectal SRCC and colorectal ordinary carci-
noma, suggesting that MUC1 protein and gene
may be involved similarly in the pathogenesis of
both colorectal SRCC and colorectal ordinary
adenocarcinoma. Bu [23] et al. demonstrated
high MUC2 expression (100%, 15/15) and high
MUCS5AC expression (100%, 15/15), and spec-
ulated that the high expression of MUC2 and
MUC5AC may play a role of progression of
colorectal ordinary adenocarcinoma. In the cur-
rent study, the expression of MUC2 was high
(92%, 11/12), but expression of MUCBAC is
relatively low (33%, 4/12), further suggesting
the different role in cancer carcinogenesis and
progression between colorectal SRCC and ordi-
nary adenocarcinomas.

There has been only one comprehensive study
of MUC apomucins expression in SRCC of the
stomach, colorectum and breast, performed by
Nguyen et al [24]. They showed that the expres-
sion of MUC1 was 24% (5/21), MUC2 48%
(10/21), MUC5AC 38% (8/21), and MUC6 28%
(6/21) in primary gastric SRCC. In the current
study of gastric SRCC, expression of MUC1 was
10% (3/30), MUC2 13% (4/30) (Figure 4B),
MUC5AC 67% (20/30), and MUC6 70% (21/30).
The results of the present SRCC are different
from those of Nguyen et al [24]. The expression
of MUC 1 and MUC2 is significantly (p<0.05)
lower in the present SRCC than SRCC of Nguyen
et al, and the expression of MUC5AC and MUC6
is significantly (p<0.05) higher in the current
SRCC than SRCC of Nguyen et al [24]. This may
be due to race difference or may imply that the
MUC profile of gastric SRCC is not restricted but
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shows diverse patterns. Otherwise, the inter-
pretation of the immunostaining was different
between the two. In colorectal SRCC, Nguyen et
al [24] reported that the expression of MUC1
was 0% (0/11), MUC2 100% (11/11), MUC5AC
9% (1/11), and MUC6 0% (O/11). In the colorec-
tal SRCC of the current cases, the expression of
MUC1 was 42% (5/12), MUC2 92% (11/12),
MUC5AC 33% (4/12), and MUC6 0% (0/12). A
statistical analysis shows that no significant
differences are seen in the expression of MUC2
and MUCG, but significant differences are seen
in the expression MUC1 and MUC5A, between
the colorectal SRCC of Nguyen et al [24] and
the colorectal SRCC of the present study. These
further suggest that these differences in
colorectal SRCC may be due to race difference
or different interpretation of the immunostain-
ing, or may imply that the MUC profile of colorec-
tal SRCC is not restricted but shows diverse
patterns. Bu et al [23] mentioned that MUC2
expression was 88% (7/8) and MUC5AC 100%
(8/8) in colorectal SRCC. These figures are also
different from the studies of Nguyen et al [24]
and the present cases. Much more studies
using large number of cases are required in
determining the MUC status in SRCC. Hayashi
et al [25], who studies MUC profile of five cases
of SRCC of the lung described that the MUC
profile of the SRCC of the lung was different
from SRCC of the gastrointestinal tract. They
mentioned that lung SRCC were positive for
MUC1 but negative for MUC2 whereas colon
SRCC were negative for MUC1 but positive for
MUC2. They stressed that this difference in the
expression of MUC1 and MUC2 can differenti-
ate the origins of SRCC. However, their study is
not enough because the number of SRCC is too
small (five cases). In breast SRCC, Nguyen et al
[24] showed expression of MUC1 was 100%
(6/6), MUC2 33% (2/6), MUC5AC 16% (1/6),
and MUC6 33% (2/6), thus being different from
the data of SRCC of the stomach, colorectum,
and lung.

In conclusion, the author demonstrated the
normal distribution of MUC1, MUC2, MUC5AC,
and MUCG6 in the normal stomach and colorec-
tum. The author investigated the expression
pattern of these MUC apomucins in SRCC of
the stomach and colorectum. The expression
pattern of gastric SRCC was as follows: MUC1,
3/30 (10%); MUC2, 4/30 (13%); MUCHAC,
20/30 (67%), and MUC6 21/30 (70%). The
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expression pattern of colorectal SRCC was as
follows: MUC1, 5/12 (42%); MUC2, 11/12
(92%); MUCBHAC, 4/12 (33%); and MUC6, 0/12
(0%). A comparative study of the present SRCC
and presently reported ordinary adenocarcino-
ma and SRCC cases of the stomach and col-
orectum was performed.
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