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Expression of glutathione S-transferase in colorectal mucinous adenocarcinoma
and its clinical significance

WANG Guang-hui, TANG Wen-tao, ZHOU Hui, WENG Zi-yi, CUI long ( Department of Colorectal Surgery, Xinhua
Hospital Affiliated to Shanghai Jiaotong University, Shanghai 200092, China )

[ Abstract ]
noma ( MC ) and non-mucinous adenocarcinoma ( non-MC ) and analyze its clinical significance. Methods: The expres-

sions of GST, nm23 and cytokeratin 7 ( CK7 ) in 109 MC and 441 non-MC specimens ( from Colorectal Surgery Depart-

Objective: To study the expression of glutathione S-transferase ( GST ) in colorectal mucinous adenocarci-

ment, Xinhua Hospital Affiliated to Shanghai Jiaotong University ) were detected by using an immunohistochemical method
to explore the clinical significance. Results: The positive rates of GST and nm23 in the MC tissues were 52.3% and 57.
8% respectively, which were significantly lower than those in the non-MC tissues ( 64.7% , 73.0% ; P <0.05 ); while
the positive rate of CK7 in the MC tissues was 27. 5% , which was significantly higher than that in the non-MC tissues
(18.4% , P =0.033 ). The expression of GST was correlated with differentiation and lymph node metastasis of MC ; how-
ever, no correlation was found between the expressions of CK7 and nm23 and clinical pathological features of MC. Con-
clusion: GST is abnormally expressed in MC and non-MC tissues, and GST expression might be used as a biomarker of
differentiation and lymph node metastasis in MC.

[ Key words ] colorectal neoplasms; adenocarcinoma; mucinous; glutathione S-transferase; nm23; CK7; immunohisto-
chemistry
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Fig.1 Expression of GST protein in colorectal mucinous
adenocarcinoma and colorected non-mucinous
adenocarcinoma tissues ( x200 )

A: Low expression of GST protein in colorectal mucinous
adenocarcinoma tissues; B: High expression of GST in

colorectal non-mucinous adenocarcinoma tissues
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Tab.1 Expressions of GST, CK7 and nm23 in 441

colorectal non-mucinous adenocarcinoma and

109 colorectal mucinous adenocarcinoma tissues] n( % ) ]

Protein Non-mucinous Mucinous p
adenocarcinoma adenocarcinoma

(N=441) (N=109)

GST - 156(35.4) 52(47.7) 0.017
+ 285(64.6) 57(52.3)

CK7 - 360( 81.6) 79(72.5) 0.033
+ 81(18.4) 30(27.5)

nm23 - 119(27.0) 46(42.2) 0.002
+ 322(73.0) 63(57.8)

R2 GSTRESFHEEKRFERKFENXE ol % )]
Tab. 2 Correlation of GST expression with clinical

features of colorectal mucinous adenocarcinoma [ n( % ) ]

Clinical feature GST~ GST* P
(N=53) (N=56)
Age (t/a) 0.648
<55 14(26.4)  17(30.4)
>55 39(73.6)  39(69.6)
Gender
Male 29(54.7)  24(45.3)  0.441
Female 35(62.5) 21(37.5)
Tumor size( d/cm )
< median 5 14(26.4) 39(73.6) 0. 801
= median 5 16(28.6)  40(71.4)
Differentiation 0.029
Poor 15(28.3) 8(14.3)
Moderate 35(66.0)  48(85.7)
Well 3(5.7) 0(0)
TNM staging 0.964
I 2(3.8) 2(3.6)
I} 16(30.2)  16(28.6)
m 24(45.3)  24(42.9)
\Y 11(20.8)  14(25.0)
Invasion 0.927
Tl 0(0) 0(0)
T2 3(5.7) 417.1)
T3 21(39.6)  23(41.1)
T4 29(54.7)  29(51.8)
Lymph metastasis 0.026
NO + N1 29(54.7)  42(75.0)
N2 24(45.3)  14(25.0)
Distance metastasis 0.235
MO 43(81.1)  40(71.4)
M1 10(18.9)  16(28.6)

3 W #

FWLE K R g 1 o 45 B g vh — A rR R A 28
AL R SR A N IR KRR DU, FE R iR
F 7K 2 Bk 262 (1 MUC2 Al MUCS /Y3 3
IO B AT R ST, BRI K e 0k
MUC2 & &t T MUC2 FEH S 3 K H 34k S 38
(1), SRR K AR L, R K & A T
B ANFa E ( microsatellite instability, MSI ) 2™ CpG
u;% Eﬁ%ﬂz[ 14,16 ] _BRAF %W?&ﬁ[ 12-13,17 ] E/‘Jfﬁfﬁﬁjﬁ,
37 T, FEWAE K i th AR AE P53 BRI i &
B APC SEIN Ry R A P21 AR R IK T
PSS B AR K T e T K-Ras LR 2878121
GBS R SR 11 167 Y €7 ok <A

F T A A 1 R BELRRAE L 28 Y K i ) F
B —FAAZ AT OTE, i TR ML T R %5
WK i, AR IR FH 28 20 5 3 % i DR 6 FH i
JEE bR EY GST.CK7 ,nm23 [ F kG 4T T
53MT . GST 7E 4 il B A8 #IL 1 o e 1) 5 2 0 4
GST & H 1] LM #EA 2 1) 538 Som P 55 4 B H K
R TR e 1 O A N (Ol N e ) D T e 7
E2 L ORBR SR B, FEREROME R T GST 1
(10 2235 B SR RAIG, T L GST B35 5 Bt K
I R DA AR RN B bk R S5 5 A B H (N2 A OG , 32
7 GST AR R —> b 96 b s 0 T e AE 2 VR Pk K W i
() & A i B S VR, GST A Al B M it
PR KG0T8 R B A o AL AR B2 P 7k
TEOT FLEWA 48R, CK HY 30 FhAS[A] (1) 5L K 4 A5,
WXL R O] LASE SEAK, 20 FORTRIG 2 K, 1 i 41 4008
e, KA CK 51EH 42U B AH[H, F i,
CK WY 12 I T o s 22 g b )k
HEFHRIK T M CK ( CK7. CK8, CKI8, CKI19,
CK20 ), 48 K Z B0k 5 Tl FLAR O L HRAR | H IR
J% RAE g, 18] J988 AT LR R Rk CKT, A
IERAY LS W 38 CKT o AHIFSE 45 5 kB0, T
WK s CK7 FRIREIE B nm23 FEH
VA I S R A o S IR e 2% B0, © A W52 A
52, nm23 1E R R B Ak e R R R B R 4
YERT AEZ T nm23 78 Z6 9 1M K 96 Fn Ak 2 Pk
KIdes 0 AR OG5 1 oI o ASBIFSE K B, TE %
WPE K798 nm23 9 BH 1 2238 AR X T IR Z P
K9 W B B . {H 2, CK7 I nm23 85 A ik
SRR I8 0 PR FRRRIE JC AR DG . DA ik
Loz S BRI 9 Hh— S e R R
JE ) PR B LR 1 A 238 32 3] T A, X 0] B



© 642 -

rp [ s A AT 24,2012 4 12 H,19(6)

PR R P AR X AR B K I T 5 T R
TR R IR PR % 285 R S A9 B 1 K o 1 3R
S ML A B 4L T %) S

g b ARWFSE & B GST . CK7 \nm23 765K K
Wadia rAEE S 258 9 B GST 838 5 2t K
Jges 04) - PR B N0 L 5 5 3% 2% W AE 5%, B ol A T
FIE I I AR G T 285 T K P e Tk ECL 4 e A AN Ak
FEEE TS LE o T E Y 2E 48 r .

[ & % x #f]

[1] Pande R, Sunga A, Levea C, et al. Significance of signet-ring
cells in patients with colorectal cancer [ J ]. Dis Colon Rectum,
2008, 51( 1): 50-55.

[ 2] Papadopoulos V, Michalopoulos A, Netta S, et al. Prognostic sig-
nificance of mucinous component in colorectal carcinoma [ J ].
Ann Surg Oncol, 2004, 8(6): 123-125.

[3] Consorti F, Lorenzotti A, Midiri G, et al. Prognostic significance
of mucinous carcinoma of colon and rectum: A prospective case-
control study [ J ]. J Surg Oncol, 2000, 73(2): 70-74.

[4] Farhat MH, Barada KA, Tawil AN, et al. Effect of mucin produc-
tion on survival in colorectal cancer: A case-control study [ J J.
World J Gastroenterol, 2008, 14( 45 ): 6981.

[5] Kanemitsu Y, Kato T, Hirai T, et al. Survival after curative re-
section for mucinous adenocarcinoma of the colorectum [ J ]. Dis
Colon Rectum, 2003, 46( 2 ): 160-167.

[6] Mekenkamp LJM, Heesterbeek KJ, Koopman M, et al. Mucinous
adenocarcinomas: Poor prognosis in metastatic colorectal cancer
[J]. J Chemother, 2012, 24( 4 ): 212-216.

[7] Verhulst J, Ferdinande L, Demetter P, et al. Mucinous subtype
as prognostic factor in colorectal cancer: A systematic review and
meta-analysis [ J ]. J Clin Pathol, 2012, 65(5): 381-388.

[8] Morson BC, Sobin LH. Histological typing of intestinal tumours
[ C]. Geneva: World Health Organization, 1976.

[9] Park ET, Gum JR, Kakar S, et al. Aberrant expression of SOX2
upregulates MUC5AC gastric foveolar mucin in mucinous cancers
of the colorectum and related lesions [ J ]. Int J Cancer, 2007,
122( 6 ): 1253-1260.

[ 10 ] Grivennikov SI. Inflammation and colorectal cancer: Colitis-associ-
ated neoplasia [ J ]. Semin Immunopathol, 2012: 1-16.

[ 11 ] Okudaira K, Kakar S, Cun L, et al. MUC2 gene promoter methyl-
ation in mucinous and non-mucinous colorectal cancer tissues [ J ].
Int J Oncol, 2010, 36( 4 ): 765-775.

[ 12 ] Song GA, Deng G, Bell I, et al. Mucinous carcinomas of the colo-
rectum have distinct molecular genetic characteristics [ J ]. Int ]
Oncol, 2005, 26( 3 ): 745-750.

[ 13 ] Tanaka H, Deng G, Matsuzaki K, et al. BRAF mutation, CpG is-
land methylator phenotype and microsatellite instability occur more

frequently and concordantly in mucinous than non-mucinous color-

ectal cancer [ J ]. Int J Cancer, 2005, 118( 11 ): 2765-2771.

[ 14 ] Zhang H, Evertsson S, Sun X. Clinicopathological and genetic
characteristics of mucinous carcinomas in the colorectum [ J 1. Int J
Oncol, 1999, 14( 6 ): 1057-1061.

[ 15 ] Ogino S, Giovannucci E. Commentary: Lifestyle factors and color-
ectal cancer microsatellite instability-molecular pathological epide-
miology science, based on unique tumour principle [ J ]. Int J Epi-
demiol, 2012, 41(4): 1072-1074.

[ 16 | Enriquez J, Diez M, Tobaruela E, et al. Clinical, histopathologi-
cal, cytogenetic and prognostic differences between mucinous and
nonmucinous colorectal adenocarcinomas [ J ]. Rev Esp Enferm
Dig, 1998, 90( 8 ): 563-572.

[ 17 ] Pai RK, Jayachandran P, Koong AC, et al. BRAF-mutated, mic-
rosatellite-stable adenocarcinoma of the proximal colon: An aggres-
sive adenocarcinoma with poor survival, mucinous differentiation,
and adverse morphologic features [J] AmJ Surg Pathol, 2012,
36(5): 744-752.

[ 18 ] Akino F, Mitomi H, Nakamura T, et al. High apoptotic activity
and low epithelial cell proliferation with underexpression of
p21 WAF1/CIP1 and p27Kipl of mucinous carcinomas of the color-
ectum comparison with well-differentiated yype [ J . Am J Clin
Pathol, 2002, 117( 6 ): 908-915.

[ 19 ] Szarka CE, Pfeiffer GR, Hum ST, et al. Glutathione S-transferase
activity and glutathione S-transferase mu expression in subjects with
risk for colorectal cancer[ J ]. Cancer Res, 1995, 55( 13 ): 2789-
2793.

[ 20 ] Boyer TD, Kenney WC. Preparation, characterization and proper-
ties of glutathione S-transferases [ J ]. J Biol Chem, 1985, 1( 16 ):
297-363.

[ 21 ] Noda F, Maeda K, Lnoue T, et al. Predictive value of expression
of ERCC 1 and GST-p for 5-fluorouracil/oxaliplatin chemotherapy
in advanced colorectal cancer [ J ]. Hepatogastroenterology, 2012,
59( 113 ): 130-133.

[ 22 ] Kummar S, Fogarasi M, Canova A, et al. Cytokeratin 7 and 20
staining for the diagnosis of lung and colorectal adenocarcinoma
[ J]. BrJ Cancer, 2002, 86( 12 ): 1884-1887.

[23] Lugli A, Tzankov A, Zlobec I, et al. Differential diagnostic and
functional role of the multi-marker phenotype CDX2/CK20/CK7 in
colorectal cancer stratified by mismatch repair status [ J ]. Mod
Pathol, 2008, 21( 11 ): 1403-1412.

[ 24 ] Wu CS, Tung SYI, Chen PC, et al. Clinicopathological study of
colorectal mucinous carcinoma in Taiwan: A multivariate analysis
[ J]. J Gastroenterol Hepatol, 2008, 11(1): 77-81.

[ 25 ] Molavi D, Argani P. Distinguishing benign dissecting mucin ( stro-
mal mucin pools ) from invasive mucinous carcinoma [ J ]. Adv

Anat Pathol, 2008, 15(1): 1-17.

[WFEEE] 2012-10-17
[ AXHmE] T2

[f&EIHHEE ] 2012 -11-20



