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Expression of MUC2 and MUC6 in Colo-
rectal Adenomas and Adenocarcinomas

Ho Sung Park, M.D., Tae Shik Kong, M.D., Kyu Yun

Jangg, MD, Myoung Ja Chung, M.D., Woo Sung
Moon, M.D.,, Dong Geun Lee, M.D., Myoung Jae
Kang, M.D.

Department of Pathology, Chonbuk National University Medical
School, Jeonju, Korea

Purpose: Although the expression of MUC2 is seen in
colorectal tumors, there have been few reports about
the expression of MUC6 in colorectal tumors. The aim
of this study was to investigate the expressions of MUC2
and MUCS6 in normal colorectal tissues and in tumors,
as well as the association of MUC2 and MUC6 expre-
ssions with prognostic factors. Methods: Twenty (20)
cases of colorectal adenomas treated by using a endo-
scopic polypectomy and 30 cases of colorectal carcino-
mas treated by using a resection were collected. Ten
(10) normal tissue samples were obtained apart from the
carcinomas. Sections were used for MUC2 and MUC6
immunostaining. The expressions of MUC2 and MUC6
were scored by using the sum of the percentages of the
stained cells and the intensity of staining. Results: All of
the ten normal colorectal tissues expressed MUC2 and
MUC6. Of the 20 adenomas, 19 cases (95%) were
MUC2 positive, and 17 cases (85%) were MUC6 positi-
ve. Adenomas with severe atypia tended to express
lower levels of MUC2 and MUCS6 than those with mild
or moderate atypia. Of the 30 carcinomas, 28 cases
(93%) were MUC2 positive and 19 cases (63.3%) were
MUCS6 positive. Colorectal mucinous carcinomas differ-
ed significantly from non-mucinous carcinomas in strong
MUC6 expression. MUC2 expression showed a signifi-
cant association with lymph-node metastasis. Conclu-
sions: The results suggest that MUC6 is expressed in
normal colorectal tissues and tumors, that MUC6 expre-
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ssion is especially strong in mucinous carcinomas, and
that MUC2 expression is associated with lymph-node
metastasis, among the prognostic factors. ] Korean Soc
Coloproctol 2005;21:193-200

Key Words: MUC2, MUC6, Colorectum, Adenoma, Adeno-
carcinoma
HoM4 2 AL 6, thHE MF, MASF

f =S

M

rhu

< aluietolA i

o]-g_i _p]:l_ /llxﬂ

Z3] vl WA £
2ko] wiglel o Bo] ui%t
3} ool 9@ AEE F&3] Flsh=
vz o] EAAQ &4 shte A
3 Bujold), o] HlliE Hajgko] =&
wog Ay FHS Histe $o3 9T

. AFA o4 QA A N A (MUCI-MUCH,
MUC11-MUC13)7} #9315l o P o] & H Nt A
gl A7)0 whegh Aol siAl W gl MUCLS Tl
o] A (polarized) 3] A Eoll A WA= 3 MUC2
v 24 9 gAY MUuCsE F2 &4
MUC4E ZE7]014.° MUCSE 5714 & 9 =3

) m{mn

Z] ol
°H

-
X

T

ol A% MUC6E= 919} BdollA,% MUCTS F& o3}
Aol A ARG A AYES FI B UA

ot Fokoll A HHA WA EI D3 (glycosylation) &
zo] W3yl HuE v glow P ol sz HAL
B MUC13%} MUC27} 744 & oat#A 9t

o

==

5

O

A4 20049 129 6%, £91: 20051 8Y 29

AAA A} 7 A, 561-180, AFA] AT ZU4=
Asdizta ozdie Welstail
Tel: 063-270-3075, Fax: 063-270-3135

E-mail: mjkang@chonbuk.ac.kr
R 20039 AHHS L A AFuel ste] AT
o

Ak 220817

[

|
=

193

Received December 6, 2004, Accepted August 2, 2005
Correspondence to: Myoung Jae Kang, Department of Pathology,
Chonbuk Natoinal University Medical School, San 2-20
Geumam-dong, Deokjin-gu, Jeonju 561-180, Korea.
Tel: +82-63-270-3075, Fax: +82-63-270-3135
E-mail: mjkang @chonbuk.ac.kr



194  uishoiAslEsls] A Al 21 A A4 3 2005

MUC1-2 27238 (membrane-associated) 7 < 4=
K50 AuzA oA W s]w, da-s E33 ook
o4 FokollA MUCL %3lo] F7hgtehe Kzt
b MUC2E tiAbe] F9 B ¥ (secreted) HH4
oA glom, &7 E(goblet cell)ol]l o3k Hols
ot} MUC2E thahel AZE3h HolghEel4 Htdo
ZS7Fskar, AgollA 7148k v ALFo A= 2 s
o] Ztazgtrlar HaE|Qicl® o]9} Fro] tiatel|A] kA
gl Z9kol| 4] MUC1Z} MUC2 ol 33l dF= B2
MUC4L}F MUC5 59] A4 ol gk A% vlaL
A ZhikstA] o] FolFt}.” o] 5 M4 2ol A zF o
A 7108 FedollAl MUCs &oll 3 A5 HE
T e, MUC6S 9] T4 B HHLEZA,
el 54 #GFH el AP A 1 whdo] Fot
ghobs Wb ek’ gk 919k, A9k, 2l a A
A E MUC62] HHeo] Harx|gl o} ? gizbell 4] ut
A8t Zokol| A= AF7HA] Wb of Hol] tigh Havt ¢
I:}_'19—21
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Wol 1S vhebal TelzH o HE 4 ym P
9] =7 AH-§ o] MUC2 (Serotec, Oxford, UK) ¥
MUC6 (Neomarker, California, USA)°l| tigt t}ZE3}
A& WA E 12} FAE 48381312, Microprobe
Detection System= ©]-83}o] avidin-biotin-peroxidase
complex (ABC)H ©.2 T3 ol Alsehaleh. 41 2t
Ag ekl ek ekl Sol A 244
<, xylene¥} Histoclear (National diagnostics, Manville,
USA)E 1:39] vl &2 =33k §HE o] &3lo] 1424
78 HhEsto] gutelglslal 60°CollA] XA Z ok A
ZollA FELEE o]&sle] &FA17] F automation
buffer (Biomeda, Foster, USA)Z SA|&}l, 10 mM ci-
trate $+3=H(pH 6.0)oll B ¥ microwave ovenol| 4] 20
22 Aelshie, 2A e s Ese) 4ae
A8} 7] 213le] Endo/Blocker (Biomeda, Foster, USA)
oll 40°CollA] 287+ HF-&-A17] % automation bufferZ I~
Alsheih, 24893 GAle) vl SolHel AL o)
}7] $]3}o] tissue conditioner (Dako, Carpinteria, USA)
of] 40°Col|A] 327k HF-2-A17] 3 1 : 20022 3] 43 13}
A E- 40°CollA] 12A]17F FEX) X171 & automation buffer
2 FAlsgd el Biotine] F%5 24} 44| (Dako, Carpi-
nteria, USA)E A 2ol 4] 8E7F HF-S-A]7] & automation
buffer® FAIsFL, TS E L] A7LE FiA7]7]
28}o] peroxidase enhancer (Biomeda, Foster, USA)E 8
E7F %83}k Chromogen (concentrated 3-amino-9-
ethylcarbazole (AEC)) ¥ Y&, 2% hydrogen peroxide &+
"S- chromogen buffer 7 W23 Z75 5ml 2% &
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A& 20000014 3] vpol& 33~674(F T 51.8
Apstem, izt 247 102 AR, TS5 9 3L
5 oA & Kol 4Fo] 27t 6dll, 1090 1 4093t
(Table 1). AE 300]2] 22} vfol= 38 ~81A1(%H

coiA AEF AghEellA MUC2 W MUCee] w195

60.0A)F om FArt 129, o427} 18, B
3, T5 E3}, AR} A 5 HAHFo] 77
3], 209], 4¢f] B 31} AGFL] =7, A5 Zol
9 21 ZA AHo] §F =2 Table 20l 7] 535 ule} 72}

2) A Hotx =M MUC2 2 MUC6 &l

MUC2E 109019] A4 Autz=ol|A 2% whdsle]
=l EE FHSAsH AT AIEe E3A £
A ZAC A 7hgE FAduke& E9lck MUC6E MUC2
9} 7ol 100d] BiFollA] W =], Au] A2 A4
ofl A FAdube& Holou A E F4F ot

3) MB0IM MUC2 2 MUC6 &8 (Table 1, Fig. 1)

MUC2+= 1991|0141, MUC6< 17410114 W =] it
3212] thol 7} 504 olslkel F3t 50415 XIeE o
ol 4] MUC2 Bl MUC6 A =2] 77k FhshA
H]Zzslgl om, oj A7} Watel] Hlsked MUC2 B MUC6
QA =7} F7hstdk e A9 olPA Ao

‘0’] = 1
£ JdAEE MUC2%F MUC6 B F5 o|HA S Hol
T AF] HE EE TTE o|PA S Hols AFH
o} dA =T} okt 2, BkAke] vhe], AW gl o]
FA A Zol| w2 MUC2¢F MUC69] A Zoll 4] A
34

4) MAZ0|M MUC2 Y MUC6 &8d(Table 2, Fig. 2)
MUC2%E 2849l 2], MUC6-2 199d]ol] 4] oFAIuE-2-2
Kol 747 933% W 63.3%2] A& EYeh Ak
o]z} 60415 Zobsl= o] 6041 o]slQl ol uls)

Table 1. Relationship between MUC2 and MUC6 expression and clinicopathologic parameters in adenomas of the colon

MUC2 MUC6
Parameters N
Mean+SD P value Mean+SD P value

Age*

<50 10 3.40+0.84 P=1.000 2.40+1.17 P=0.861

>50 10 3.40+1.51 2.30+1.34
Sex*

Male 10 3.20+1.55 P=0.466 2.00+1.15 P=0.210

Female 10 3.60+0.69 2.70£1.25
AtypiaJr

Mild 6 3.50+1.05 P=0.491 3.00+0.89 P=0.313

Moderate 10 3.60+0.97 2.10+1.29

Severe 4 2.75+1.89 2.00+1.41

N = number of cases; SD = standard deviation. *P value by Student’s t-test; "P value by ANOVA.
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Table 2. Relationship between MUC2 and MUC6 expression and clinicopathologic parameters in adenocarcinomas of the colon

MUC2
Parameters N
Mean=SD P value Mean=SD P value
Age*
<60 15 2.80+1.42 P=0.129 1.80+1.52 P=0.915
>60 15 3.47+0.83 1.87+1.85
Sex*
Male 12 3.00+1.21 P=0.626 1.67+1.56 P=0.662
Female 18 3.22+1.22 1.94+1.77
Tumor size*
<5 cm 18 3.00+1.46 P=0.464 1.78+1.48 P=0.827
>5 cm 12 3.33+0.65 1.92+1.98
Differentiation”
Well 4 3.50+0.58 P=0.480 2.50+2.08 P=0.564
Moderately 22 3.18+1.10 1.64+1.73
Poorly 4 2.50+2.08 2.25+0.50
Histologic typeql
Non-mucinous 27 3.11+1.25 P=0.614 1.48+1.34 P<0.001
Mucinous 3 3.33+0.58 5.00+0.00
Invasion depth*
Proper muscle 10 3.60+0.97 P=0.133 1.60+1.17 P=0.596
Extramural 20 2.90+1.25 1.95+1.88
LN metastasis™
Negative 8 2.25+1.49 P=0.012 1.75+1.58 P=0.872
Positive 22 3.45+0.91 1.86+1.73

N = number of cases; SD = standard deviation; LN = lymph node. *P value by Student’s t-test; " P value by ANOVA; 'p

value by Mann-Whitney U test.

Fig. 1. Immunohistochemical stains for MUC2 (A) and MUC6 Fig. 2. The expression of MUC2 in non-mucinous adeno-
(B) in adenoma of colon. MUC2 expression was diffuse and carcinoma was not intense (IHC for MUC2, x200)(A). The
intense and MUCG6 was focal and less intense (IHC for MUC2 expression of MUC6 in mucinous adenocarcinoma was very
and MUC6, x200). intense in the tumor cells (IHC for MUC6, x200)(B).



EEZ
67 1 Normal
[ Adenoma
5 I . Hl Adenocarcinoma
4 -
o)
@
S 31
]
=
2 -
1 -
O T 1

MUC2 MUC6

Fig. 3. The expression levels of MUC2 and MUC6 in the
colorectal normal tissue, adenoma and adenocarcinoma. The
expression levels of MUC2 in adenoma and adenocarcinoma are
significantly decreased compared with that of normal tissue
(*P=0.026). The expression levels of MUC6 in adenoma and
adenocarcinoma are decreased compared with that of normal
tissue but have no significance (P=0.053). SD = standard
deviation.
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