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The Pattern of 3 -Catenin Expression in Adeno-
mas and Carcinomas of the Gallbladder
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Yang, MD?*®, Kye-Hyung Paik, MD* and Young Kil
Choi, MD."

Purpose: 3 -catenin is a key regulator of the cadherin
mediated cell adhesion system and also plays a role as a
transcription regulating factor. Nuclear expression and mu-
tation of 3 -catenin have been idertified in some benign and
malignant tumors, and over expression of 3 -catenin indi-
cates an oncogenic potertial. This study was designed to
clarify the role of B -catenin in the histogenesis of gall-
bladder carcinoma.

Methods: In benign hyperplastic lesions, adenomes, and
carcinomes of the gallbladder, intracellular expression of 3 -
catenin was investigated by immunohistochemical stainings.
Cyclin D1 and Ki-67 were also examined.

Results: All of the hyperplastic lesions showed menbranous
expression of 3 -catenin. Adenomas and polypoid carcino-
mes showned significartly higher incidence of cytoplasmic
and nuclear expression of 3 -catenin than hyperplastic le-
sions and irfiltrative carcinomes (P 0.01). Loss of [ -
catenin expression was frequertly noticed in irfiltrative and
poorly differentiated carcinomas. Nuclear expression of 3 -
catenin in carcinomas had unique pathologic characteristics,
including polypoid growing, well differentiated tubular type,
and early stage. Gytoplasmic and nuclear expression of 3 -
catenin showed good correlations with cyclinD1 expression
(P 0.05). The Ki-67 index was significartly higher in in
filtrative carcinomes than in adenomas or polypoid carcino-
mes (P 0.05).

Conclusion: Our results suggest that [ -catenin as a
nolecular marker may play a role in the carcinogenesis of
the adenoma-carcinoma sequence of polypoid carcinones.
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Infiltrative carcinomes, honever, mey have different mecha-
nisms. (J Korean Surg Soc 2002;63:138-145)
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Table 1. Pathologic charecteristics of hyperplagtic lesions, adenomas, and carcinomas of the gdlbladder

B -catenin expression’

Case Sex Age Group Gross* Histology' pT'

M C N
C06 M 59 Carcinoma | Tub2 T2 + + —
C13 F 61 Carcinoma | Tub2 T2 - - -
Co1 F 73 Carcinoma | Tub3 T3 - - -
C1 F 67 Carcinoma | AS T3 - - -
C1v M 56 Carcinoma | Tub2 T3 —+ —+ —
C02 M 4 Carcinoma P Tubl T1 —+ —+ +
C05 F 58 Carcinoma P Pep T2 + — —
Cil1 F 65 Carcinoma P Tubl T1 —+ + —
Cc12 F 23 Carcinoma P Tub2 T2 —+ — —
C03 F 60 Carcinoma P Tubl Tis + + +
co4 F 60 Carcinoma P Tubl Tis + + +
Cco7 M 43 Carcinoma P Tubl Tis —+ —+ +
C08 M 72 Carcinoma P Pep Tis + — —
C09 F 36 Carcinoma P Tubl Tis + + +
cu F 22 Carcinoma P Tubl Tis —+ —+ —
C1 F 50 Carcinoma P Tubl Tis + + +
C16 F 75 Carcinoma P Tubl Tis —+ —+ +
AO01 F 48 Adenoma Pyloric + + +
A02 F 59 Adenoma Pyloric + + +
AO03 M 24 Adenoma Pyloric + + +
A04 F 51 Adenoma Pyloric + + +
BO1 F %) Hyperplasia + — —
B0O2 M 77 Hyperplasa + — —
BO3 M 29 Hyperplasia + - -
BO4 F 59 Hyperplasia + - -
BO5 M 69 Hyperplasia + - -
B06 M 48 Hyperplasia + - -
BO7 F a2 Hyperplasa + — —
BO8 F 79 Hyperplasia + - -
B09 F 48 Hyperplasia + - -
B10 M 66 Hyperplasia + - -

*P = polypoid; | = infiltrative. " Tub1 = well differentiated; Tub2 = moderatdy differentiated; Tub3 = poorly differentiated; AS = adeno-
squamaus; Pap = papillary. * Tis = tumoar in situ; T4 = tumor invading lamina propria or musde layer; T2 = tumor invading perimuscular connec-
tive tissue; T3 = tumor perforates serosa or directly invades into one adj acent orgen. ° M = membranous; C = cytoplasmic; N = nudesar.



B -catenin 141

, , cyclin D1 (adenomatous lesion)
Ki-67 SPSS , 10,
. chi-square test 2 .
P 0.05 . 8 , 2 .
3, 2
) (dyspladtic lesion) 2 ,
, , T1 T2 2 ,
Table 1 . 4 , 8 (Tis)
. 2 T2 2 ,T3 3
, 5 , 14 (Table 1.
, 2 , 1 10 B -catenin
1 1 , 1 (Table 1, FHg. 1A).
» 4 , , B -catenin

‘ : = ") N
BT - o ey

[ -catenin expression in hyperplagtic mucosa (A), gdlbladder adenoma (B), polypoid adenocarcinoma (C), and infiltrative

adenocarcdinoma (D) by immunohistochemica staining (< 400). Note cleer membranous expression patten adong the epithelia

cell membrane in hyperplastic mucosa. But adenoma and polypoid adenocarcinoma disclasing prominent cytoplasmic and nuclear

expresson pattern. Expression is makedly decreased in infiltrative adenocarcinoma.
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Fig. 1B)(P=0.001)
(P=0.765).
B -catenin B -catenin
(Table 1, . B -caenin
9 912 5% 7 (712, 58%
Table 2. Correlaion between B -catenin expression and pathologic (Teble 1, 2, Fg. 1C). B -catenin 2
variables in carcinomas of the gallbladder ,
B -catenin expression’ (%) 3 B-caenin .
Variables* P-value 1 (Table 1 2, Fg. 1D).
M C N
(P=0.002),

Growth pattern B -catenin
Polypoid (n=12) 2 (100) 9 (75 7 (58 0,002
Infiltrative (n=5) 2 (40) 2 (400 0 (0 '

Histologic type (Table 2)(P=0.035).

Tubular (n=14) (8 11 (79 7 (50) B -catenin
Papillary (n=2) 2(b0) 0@©O O0(@© 0002 2
Adenosquiamous (=1 0 (0) 00 00 1 B -catenin

Differentiation grade (Teble 2).

Well (n=9) 9 (100) 9 (000 7 (78 9 7 (78% B -caenin
Moderaely (n=4) 3 (75) 2(B0) 0 0002
Poorly (.n:J). 0 (0 00 0(© 100%

Depth of invasion .
Tis (1=9) 8(100) 78 6 (1) 50% 1 B-caenin
T1(n=2) 2(100) 2 (100 1(50) : B-catejln
T2 (n=4) 3 (75) 1(25 0() ' (Table 2)(P=0.002). Tis
T3 (n=3) 1(3) 133 0() T1 6 (68 7% 1 (12,
i . o ] ] 50%)  -caenin T2, T3

*Tis = tumor in Stu; T:.L = tymor |.nvad|ng lamina p.)ropr.la or Tis T1

musde layer; T2 =tumor invading perimuscular connective tissue; '

T3 =tumor peforates serosa or directly invades into one adjacent 88%  100% T2, T3  25% 33%

organ. ' M = mambranous; C = cytoplaamic; N = nuclear. . B -catenin

Table 3. Expressions of 3 -catenin, cyclin D1, and Ki-67 in hypeplagtic lesons, adenomas, and carcinomas of the galbladder

Cacinoma
Hyperplasa (n=10) Adenoma (n=4)
Polypoid (n=12) Infiltrative (n=5)

[ -catenin expression

Membranous 10 (100%) 4 (100% 12 (100% 2 (40%)*

Cytoplasmic 0 (0% 4 (10099’ 9 (75%' 2 (40%

Nuclear 0 (0% 4 (1009%9° 7 (58%9' 0 (0%
Cyclin D1 0 (0% 4 (10099’ 9 (75%** 2 (50%
Ki-67 Index 29+09 42408 67+ 17" 13+10°°

*Compared with hyperplasia, P=0.032; ' Compared with hyperplasia, P=0.004 and infiltrative carcinoma, P=0.007; * Compared with
hyparplasia, P=0.037; * compared with hyperplasa (P=0.004) and invasive carcinoma (P=0.007); ' compared with hyperplasia, P=0.007
and infiltrative carcinoma, P=0.009; * compared with hyperplasia, P=0.004 and infiltrative carcinoma, P=0.042; **compared with
hyperplasia, P=0.007 and infiltrative carcinoma, P=0.038; ' ' Compared with hyperplasia, P=0.012; * * Compared with hyperplasia, P=0.028
and adenoma, P=0.031



B -catenin 143

(Table 2)(P=0.003).

2) Cyclin D1 Ki-67
cyclin D1
5% 10 .

, 100%, 75%, 50% cyclin

D1 (P=0.042)
(P=0.038) (Table 3).
3 -caenin

cyclin D1
(P=0.043).
Ki-67 , )
(P=0.028) (0031 Ki-67
(Table 2). Ki-67
B -catenin cydin-D1
(P=0.981).
(1-4)
(D
(7-13)

©)

(5

(613
(11) 5 2
, »
[ -catenin

[ -catenin

(31 [ -caenin
(medulloblastoma),
(24)
 -caenin
875%, 38.1%
B -caenin
(13)
[ -catenin
[ -catenin
. B -catenin
62.5% (13
 -caenin 7
6 (86% , 1 T1 B-
catenin
7
3 -caenin 1
B -caenin -
B -catenin  E-cadherin, a-catenin
(17) B -catenin
@1
(13)
 -caenin
[ -catenin
[ -catenin [ -caenif TCHLEF
marilysin (matrix metallopro-
teinase, MMP)
(33,34)
B -catenin B-
catenin
86% Tis , B-
catenin
3 -caenin
(12) K-ras, p16,

p53, APC, DCC, DPC4, mismatch repair gene (7-12)
K-ras, p53, B -catenin



144 63 2 2002

(7,11,13)
.APC
() APC
B -catenin/ TOF/LEF
B -catenin
, [ -catenin
TCF, LEF
(29 B -catenin
3 -caenin (23)
APC B-
catenin B -catenin
29
B -catenin B-
catenin
Yanagisawa  (13) [ -catenin
62.5%, 50.0% B-
catenin ,
B -catenin B -catenin
CydinD1
B -catenin
3 -catenin/ TCH/LEF cyclin D1
B -catenin cydin D1
(2732) [ -catenin
B -
catenin cydin D1
Ki-67 ,
B -catenin  cydin
D1
B -catenin
B -catenin
cyclin D1
B -
catenin , B -catenin
cyclin D1 , Ki-67
B -catenin

B -catenin

caenin
REFERENCES

1) Vogdsein B, Fearon ER, Hamilton SR, Ken SE, Preisnger
AC, Leppeat M, et d. Genetic dterdions during colorectd
tumor development. N Engl J Med 1988;319:525-32.

2) Bra DJ, Hahn SA, Griffin CA, Yeo CJ, Kern SE, Hruban RH.
The gtructurd basis of molecular genetic deletions: an inte-
gration of classical cytogenetic and molecular andyses in
pancregtic adenocarcinoma. Am J Pathol 1997;150:383-91

3) Ruggeri BA, Huang L, Berger D, Chang H, Klein-Szanto AJP,
Goodrow T, et d. Molecular pathology of primary and meta-
gatic ductd pancreetic lesions: analyses of mutations and ex-
pression of the p53, mdm-2, and p2 YWAF-1genes in sporadic
and familid lesions. Cancer 1997;79:700- 16.

4) Tahara E. Genetic alterations in human gastrointestinal cancers:
the goplication to molecular diagnoss. Cancer 1995;75:1410-7.

5) Annual Report of the Korea Centra Cancer Registry Program
(1999. 1 1 1999. 12. 31). Ministry of Hedth and Wélfare,
Republic of Korea 2000.

6) Dowling GP, Kelly JK. The histogenesis of adenocarcinoma
of the gallbladder. Cancer 1986;58: 1702-8.

7) Tada M, Yokosuka O, Omaa M, Ohto M, Isono K. Andysis
of ras gene mutations in hiliary and pancregtic tumors by
polymerase chain reaction and direct sequencing. Cancer 1990;
66:930-5.

8) Ima M, Hoshi T, Ogawa K. K-ras codon 12 mutations in bili-
ary tract tumors detected by polymerase chain reaction dena-
turing gradient gel electrophoresis. Cancer 1994,73:2727-33.

9) Wigtuba I1, Sugio K, Hung J, Kishimoto Y, Virmani AK, Roa
I, et d. Allde-specific mutations involved in the pathogenesis
of endemic gallbladder carcinoma in Chile. Cancer Res 1995;
55:2511-5.

10) Sasatomi E, Tokunaga O, Miyazaki K. Precancerous conditions
of gallbladder carcinoma: overview of histopathologic charac-
terigtics and molecular genetic findings. J Hepatobiliary Pen-
creat urg 2000;7:556-67.

11) Hanade K, Itoh M, Rjii K, Tsuchida A, Hirata M, Iwao T,
et d. TP53 mutations in stage | gallbladder carcinoma with
oecid attention to growth patterns. Eur J Cancer 1997; 33:
1136-40.

12) Yoshida S, Todoroki T, Ichikawa Y, Hanai S, Suzuki H, Hori
M, et a. Mutations of pl6INK4/CDKN2 and pI15INK4B/



B -catenin 145

MTS2 genes in biliary tract cancers. Cancer Res 1995;55:
2756-60.

13) Yanagisava N, Mikami T, Seegusa M, Okayasu |. More
frequent b-catenin mutations in gallbladder adenomas than
cacinomas indicae different lineages. Cancer Res 211061
19-22,

14) Shtutman M, Zhurinsky J, Smcha |, Albanese C, D'Amico
M, Pestell R, e d. The cyclin D1 gene is a target of the
beta-catenin/ LEF-1 pathway. Proc Nall Acad Sci USA 1999;
96:5522-7.

15) Kikuchi A. Regulation of beta-catenin signding if the Wht
pathway. Biochem Biophys Res Commun 2000;268:243-8.

16) Giannini AL, Vivanco M, Kypta RM. apha-catenin inhibits
beta-catenin dgnding by preventing formation of a beta-
catenin-T cell factor- DNA complex. J Biol Chem 2000;275:
21883-8.

17) Takayama T, Shiozeki H, Doki Y, Oka H, Inoue M, Yama-
moto M, et d. Aberant expresson and phosphorylaion of
beta-catenin in human colorectal cancer. Br J Cancer 1998;77:
605-13.

18) Miyaki M, lijima T, Kimura J, Yasuno M, Mori T, Hayashi
Y, e a. Frequent mutetion of beta-catenin and APC genes in
primary colorectal tumors from patients with hereditary nonp-
olyposs colorectal cancer. Cancar Res 1999;59:4506-9.

19) Herter P, Kuhnen C, Muller KM, Wittinghofer A, Muller O.
Intracelluler  digtribution of beta-catenin in colorectal ade-
nomas, carcinomas and Peutz-Jeghers polyps. J Cancer Res
Clin Oncal 1999;125:297-304.

20) Tucker EL, Fignatdli M. Catenins and their associated proteins
in colorectal cancer. Histol Histopathol 2000; 15:251-60.

21) Hugh TJ, Dillon SA, O'Dowd G, Getty B, Pignatdli M, Poston
GJ, et d. Beta-catenin expresson in primary and metastatic
colorectd carcinoma. Int J Cancer 1999;82:504-11

22) Hugh TJ, Dillon SA, Taylor BA, Pignatdli M, Poston GJ,
Kinsdla AR. Cadherin-catenin expression in primary colo-
rectal cancer: a aurvival andyss. Br J Cancer 1999;80: 1046-
51

23) Kobayashi M, Honna T, Matsuda Y, SQuzuki Y, Naisava R,
Ajioka Y, e a. Nudear trandocaion of bea-caenin in
colorectd cancer. Br J Cancer 2000;82: 1689-93.

24) Takayama T, Shiozeki H, Shibamoto S, Oka H, kimura Y,
Tamura S, e d. Beta-catenin expresson in human cancers.
Am J Pathol 1996;148:39-46.

25) Kondo Y, Kanain Y, Sakamoto M, Gendea T, Mizokami M,
Ueda R, e d. Beta-catenin accumulation and mutation of exon
3 of the beta-catenin gene in hepatocdlular carcinoma. Jon J
Canca Res 1999;90:1301-9.

26) Nhieu JT, Renard CA, We Y, Cherqui D, Zafrani ES, Buendia
MA. Nuclear accumulatiom of mutated beta-catenin in hepa
tocdlular carcinoma is associated with increased cdll proli-
feration. Am J Pathol 1999; 155:703- 10.

27) Lin SY, Xia W, Wang JC, Kwong KY, Sohn B, Wen Y,
et a. Betacatenin, a nove prognostic marker for breest
cancer: its roles in cyclin D1 expression and cancer pro-
gresson. Proc Natl Sci USA 2000;97:4262-6.

28) Rimm DL, Caca K, Hu G, Harrison FB, Fearon ER. Frequent
nuclear/cytoplaamic locdization of beta-catenin without exon
3 mutations in maignant mdanoma. Am J Pathol 1999; 154:
325-9.

29) Behrens J. Control of beta-catenin signaing in tumor develop-
ment. Ann N Y Acad So 2000;910:21-33.

30) Rosin-Arbesfeld R, Towndey F, Bienz M. The APC tumaour
suppressor has a nuclear export function. Nature 2000;406:
1009-12.

3] Brabletz T, Harmann K, dung A, Fale G, Kirchner T. Ex-
pression of nuclear beta-caenin and c-myc is collerated with
tumor Sze but not with proliferative adtivity of colorecta
adenomas. Am J Pathol 2000; 156:865-70.

32) Tetsu O, McCormick F. Beta-catenin regulates expression of
cyclin D1 in colon carcinoma cels. Nature 1999;398:422-6.

33) Crawford HC, Fingleton BM, Rudolph-Owen LA, Goss KJ,
Rubinfeld B, Polakis P, et a. The metalloproteinase matrilysin
is a target of beta-catenin transactivation in intestina tumors.
Oncogene 1999;18:2883-91

34) Brabletz T, Jung A, Dag S, Hlubek F, Kirchner T. Beta-catenin
regulates the expression of the matrix metdloproteinase-7 in
human colorectd cancer. Am J Pathol 1999; 155:1033-8.

35) Damalas A, Ben-Ze'ev A, Smcha |, Shtutman M, Led J,
Zhurinsky J, et a. Excess beta-catenin promotes accumulation
of transriptionaly active p53. Embo J 1999;18:3054-63.

36) abores-Seavedra J, Henson DE, Sobin LH. Higtologicd typing
of tumors of gdlbladder and extrehepatic bile ducts. Springer-
Velag, Belin; 1991, pp.3-5.

37) Sobin LH, Wittekin C. TNM classification of mdignant
tumors, Ed5, New York, NY, Wiley-Liss; 1997, pp.45-61



