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β-Catenin Stability, Cyclin D1 and Frizzled
Proteins Expression in Human Breast Cancer

and Their Relation with the Prognosis

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Aberrant Wnt signaling pathway activation and stabilization of β-catenin
protein is associated with tumorigenesis and human breast tumors. We have examined β-catenin,
cyclin D1, sFRP1 and sFRP2 expressions in the breast cancer and effects of these factors on prog-
nostic parameters in patients with breast cancer. MMaatteerriiaall  aanndd  MMeetthhooddss::  One hundred and seven-
teen consecutive female malignant breast tumor patients were enrolled into the study. The mean
age was 50.0 (±18.0) years. Immunohistochemical staining method was used to investigate the sta-
bility and location of β-catenin, expressions of sFRP1 and sFRP2 and cyclin D1 proteins. RReessuullttss::
Percentage expression of β-catenin, siklin D1, sFRP1 and sFRP2 were 60.0 ± 55.0, 40.0 ± 64.0,
15.0±48.0 and 25.0 ± 53.0, respectively. Menopausal status, progesterone receptor positivity, lymph
node involvement and TNM staging did not show any statistically significant relation with the ex-
pression of β-catenin, cyclin D1, sFRP1 or sFRP2. However, significantly higher percentages of ex-
pression of cyclin D1 were determined in patients showing estrogen receptor positivity and cerbB-2
over-expression (p= 0.008). Additionally β–catenin expression was significantly higher only in the
p53-positive group (p= 0.03). None of the parameters used in this study showed a significant effect
on clinicopathological prognostic parameters. CCoonncclluussiioonn::  These findings suggested that expres-
sion levels and staining results of β-catenin, cyclinD1, sFRP1 and sFRP2 in tumor cells were inde-
pendent from histological grade, lymph node involvement, and TNM stage. We concluded that
β-catenin accumulation, cyclin D1, sFRP1 and sFRP2 expressions were not affected by the Wnt
signaling pathway.

KKeeyy  WWoorrddss::  Breast neoplasm; β-catenin; cyclin D1; secreted frizzled related proteins

ÖÖZZEETT  AAmmaaçç::  Wnt sinyal yolağının aberan aktivasyonu ve β-katenin proteininin stabilizasyonu
tümör gelişimi ve insan meme tümörleri ile ilişkilidir. Bu çalışmada, meme kanserinde β-katenin,
siklin D1, sFRP1 ve sFRP2 ekspresyonlarını ve bu faktörlerin hastaların prognostik parametreleri
üzerine etkilerini incelemeyi amaçladık. GGeerreeçç  vvee  YYöönntteemmlleerr::  Ortalama yaşı 50 ± 18 olan ardışık 117
meme kanserli kadın olgu çalışmaya alındı. İmmünositokimyasal yöntemle β-katenin stabilitesi,
sFRP1, sFRP2 ve siklin D1 proteinlerinin ekspresyonları değerlendirildi. BBuullgguullaarr::  β-katenin, sik-
lin D1, sFRP1 ve sFRP2’nin ekspresyonları sırasıyla %60.0 (±55.0), %40.0 (±64.0), %15.0 (±48.0) ve
%25.0 (±53.0) idi. Menopozal durum, progesteron reseptörü, lenf nodu tutulumu, TNM evresi ile
β-katenin, siklin D1, sFRP1 veya sFRP2 ekspresyonu arasında istatistiksel olarak anlamlı bir ilişki
bulunmadı. Bununla birlikte olgularda östrojen pozitifliği ve cerbB-2 pozitifliği ile siklin D1 arasında
istatistiksel olarak anlamlı ilişki varlığı izlendi (p= 0.008). β-katenin ekspresyonu ile p53 pozitifliği
arasında da benzer anlamlı ilişki varlığı dikkati çekti (p= 0.03). β-katenin, siklin D1, sFRP1 ve sFRP2
ile kliniko-patolojik prognostik parametreler arasında anlamlı ilişki gözlenmedi (p> 0.05). SSoonnuuçç::  β-
katenin, siklin D1, sFRP1 ve sFRP2 ekspresyon düzeylerinin ve boyanma sonuçlarının, tümörün his-
tolojik derecesi, lenf nodu tutulumu ve TNM evrelemesi gibi kliniko-patolojik parametrelerden
bağımsız olduğu saptanmış, ve bunların Wnt sinyal yolağından etkilenmeyebileceği düşünülmüştür.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Meme neoplazmları; β-katenin; siklin D1; secreted frizzled related protein
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re ast can cer is one of the le a ding ca u ses of
can cer mor ta lity in wo men. In the re cent 20
ye ars, ac hi e ve ments are ob ta i ned in un ders -

tan ding the mec ha nisms, di ag no sis and the rapy
mo da li ti es of bre ast can cer.1 A number of ge ne tic
alterations are pre dis po sing factors for tu mo ri ge -
ne sis.2 Most of the se ge ne tic events still ne ed furt -
her in ves ti ga ti on to be comp le tely cla ri fi ed. Wnt
sig na ling path way com po nents, ade no ma to us
poly po sis co li (APC) and β-ca te nin pro te in de fects
ha ve be en pre vi o usly stu di ed and de mons tra ted
in ma lig nant me la no ma, co lon car ci no ma, he pa -
tob las to ma, and me dul lob las to ma. First da ta on
the on co ge nic po ten ti al of β-ca te nin is its ab nor -
mal ac ti va ti on in co lon can cers over-ex pres sing
Myc on co ge ne.2,5,7,18-21 Po ten ti al ro le of β-ca te nin
in bre ast car ci no ma de ve lop ment was al so as ses sed
in se ve ral stu di es.2,3,8,22,23

β-ca te nin is an ele ment in Wnt path way mec -
ha nism and its ac cu mu la ti on in the cytop lasm is a
ma jor step in its on co ge nic ac ti va ti on.2-5 On co ge -
nic ac ti va ti on of β-ca te nin may re sult from thre e
events; a) inac ti va ti on of APC tu mor sup pres sor ge -
ne, b) mu ta ti ons lo ca li zed to N-ter mi nal re gi on of
β-ca te nin, and c) ac ti va ti on of Wnt sig na ling path-
way.7,22 All of these thre e mec ha nisms trig ger the
cytop las mic sta bi li za ti on and nuc le ar trans lo ca ti on
of β-ca te nin.2,4,6-16

Beh rens et al.17 de mons tra ted the trans lo ca ti -
on of cytop las mic β-ca te nin in to the nuc le us and
sub se qu ent ac ti va ti on of ge nes ha ving the T-cell
fac tor/lymphocy te en han cing fac tor (TCF/LEF)
trans crip ti on ac ti va tor bin ding si tes. Lin et al.22 re-
por ted that cyclin D1 was one of the tar gets of β-ca -
te nin in bre ast can cers. Their da ta can exp la in the
de mons tra ti on of cyclin D1 overex pres si on in 50%
of bre ast can cers whi le its amp li fi ca ti on was de -
mons tra ted in only 15-20%.22 Pre vi o us know led ge
abo ut the cyclin D1 overex pres si on in bre ast can-
cers and da ta ob ta i ned on the re gu la tory ef fect of β-
ca te nin on cyclin D1 ge ne ur ged us to study the
β-ca te nin ac ti vi ti es in this type of tu mors. Sin ce
mu ta ti ons in APC and in the N-ter mi nal re gi on of
β-ca te nin in bre ast can cer have been pre vi o usly
stu di ed and no cle ar re la ti on was iden ti fi ed, we ha -

ve de ci ded to in ves ti ga te the ot her com po nents of
the Wnt sig na ling path way.24

Frizz led re la ted pro te in (FRP) gro up pro te ins
com po se anot her gro up of sec re ted pro te ins
which are res pon sib le for the ne ga ti ve con trol of
Wnt path way. Sec re ted frizz led re la ted pro te ins
(sFRP) are sec re ted pro te ins that ha ve a re gi on re-
semb ling the cyste i ne-rich extra cel lu lar do ma in
(CRD) of frizz led re cep tors.25-28 Zhou et al.29 de -
mons tra ted that in cre a sed ex pres si on of hu man
sFRP had an in hi bi tory ef fect on cel lu lar growth,
and FRP in hi bi ti on ca u sed ag gres si ve prog res si on
in bre ast can cers. The ro le of sFRP downre gu la ti on
in bre ast can cers has been furt her con fir med by a
number of aut hors.30-33

In this study, we in ves ti ga ted; 1- Ex pres si on
le vels of β-ca te nin, cyclin D1, sFRP1 and sFRP2
in the bre ast can cer tis su e, 2- The inf lu en ce of
me no pa u sal sta tus, es tro gen re cep tor, pro ges te ro -
ne re cep tor, c-erbB2, p53 po si ti vity, lymph no de
in vol ve ment and cli ni cal TNM sta ge on the ex-
pres si on of β-ca te nin, cyclin D1, sFRP1 and
sFRP2, 3- The ef fect of the eva lu a ted pa ra me ters
on β-ca te nin, cli ni copat ho lo gi cal prog nos tic pa ra -
me ters inc lu ding his to lo gi cal gra de, lymph no de
in vol ve ment and TNM sta ge.

MA TE RI ALS AND MET HODS

PA TI ENTS

Tu mor spe ci mens ob ta i ned from 117 con se cu ti ve
fe ma le bre ast can cer pa ti ents in Iz mir Boz ya ka
Tra i ning and Re se arch Hos pi tal, I. Sur gery Cli nic
thro ugh 1997 to 2001 we re stu di ed. Age ran ge of
the study gro up was 24-77 years with a me an of
50.0±18.0 ye ars. Me di an fol low-up du ra ti on of the
pa ti ents was 7.26±3.12 ye ars. Num bers of pre- and
post-me no pa u sal wo men we re si mi lar (58 pa ti ents
vs. 59 pa ti ents, res pec ti vely). Sta ge II (58 pa ti -
ents-50.0%) and sta ge III (47 pa ti ents-40.5%) pa ti -
ents rep re sen ted the ma jo rity of the pa ti ents.
Lymph no de in vol ve ment was no ted in 70 (60.9%)
pa ti ents. In va si ve duc tal car ci no mas cons ti tu ted
the lar gest gro up with 73 (62.4%) pa ti ents (Tab le
1).



Turkiye Klinikleri J Med Sci 2011;31(2)352

Zengel ve ark. Tıbbi Onkoloji

IM MU NO HIS TOC HE MI CAL ANALY SIS

He ma toxy lin-eo sin sta i ned pat ho lo gi cal ma te ri al
has be en re vi e wed and 4 to 5-μ thick se ri al-sec ti -
ons we re ta ken. Im mu no his toc he mi cal sta ins we -
re per for med in se ri al sec ti ons of all pa ti ents with
an ti-es tro gen (M-7047-1D5), an ti-pro ges te ron
(M-3569- PGR636), an ti-c-erbB2 (A-0485-Poly -
clo nal), an ti-p53 (M-7001- DO-7) and an ti-Ki67
(M-7240- MIB-1) supp li ed from Da ko Inc, Den-
mark, and an ti-β-ca te nin [(E-5): sc7963 Lot:A212
mo u se], an ti-cyclin D1 [(A-12): sc8396 Lot:A282
mo u se mo noc lo nal], an ti-FRP1 [(H90): sc13939
Lot: D172 rab bit], and an ti-FRP2 [(H140): sc13940
Lot: B262 rab bit poly clo nal] from San ta Cruz Bi -
o tech no logy Inc (USA, CA). Pri mary an ti body

bin ding was fol lo wed by ad di ti on of the bi o tin bo -
und se con dary an ti body and sub se qu ent ad di ti on
of pe roxy da se con ju ga ted avi din and 3-ami no 9-
ethyl car ba zo le. Co un ter-sta i ning was per for med
by Ma yer’s He ma toxy lin. Im mu no his toc he mi cal
sta i ned sli des we re re vi e wed and as ses sed for ra -
ti o of ER+, PR+, c-erbB2+, p53+, β-ca te nin+, cy-
clin D1+, sFRP1+, and sFRP2+ cells. The cells
were co un ted at high po wer mag ni fi ca ti on (x400),
at ran dom every 100 tu mor cells in thre e se pa ra -
te cell rich are as by two pat ho lo gists wit ho ut any
know led ge of the cli ni cal da ta. Nuc le ar sta i ning
in mo re than %1 of the cells was re gar ded as po s-
i ti ve. In or der to ma xi mi ze  the con sis tency of the
re sults, only nuc lei sho wing mo de ra te or strong
sta i ning in ER, PR, p53, and cyclin D1 sta i ned sec-
ti ons we re re gar ded as po si ti ve. Only cytop las mic
and nuc le ar sta i ning was eva lu a ted as po si ti ve in
β-ca te nin sta i ned sec ti ons. sFRP1 and sFRP2 po si -
vity we re eva lu a ted as cytop las mic sta i ning of in-
va si ve tu mor cells. Im mu no his toc he mi cal
sta i nings for ER+, PR+, c-erbB2+, Ki67+, β-ca te -
nin, cyclinD1, sFRP1 and sFRP2 we re re cor ded as
per cen ta ges. This study is ap pro ved by lo cal et hic
com mit te e.

STA TIS TI CAL ANALY SIS

Fre qu ency tests we re used to de li ne a te the pa ti ents’
cha rac te ris tics. Nor mal dis tri bu ti on of nu me ric da -
ta (β Ca te nin, cyclin-D1, sFRP1 and sFRP2 per cen -
ta ge va lu es) was tes ted with Sha pi ro-Wilk test. To
com pa re the two gro ups, Mann-Whit ney-U test
wit ho ut nor mal dis tri bu ti on was per for med in nu-
me ric va ri ab les. Krus kal-Wal lis test was used in
sta ge ba sed (sta ge 1, 2 and 3) gro up com pa ri sons.
‘SPSS 15.0 for Win dows’ pac ka ge prog ram was used
with 95% re li a bi lity .

RE SULTS
Me di an per cen ta ges of β-ca te nin, cyclin D1,
sFRP1 and sFRP2 ex pres si on of 117 pa ti ents we -
re 60.0%±55.0, 40.0%±64.0, 15.0%±48.0 and
25.0±%53.0,respectively. When we eva lu a ted the
ef fect of the se fac tors on the pa ra me ters such as
me no pa u sal sta tus, pro ges te ro ne re cep tor, c-
erbB2 po si ti vity, lymph no de in vol ve ment, and

Characteristics Patient

N    (%)

117  (100)

Age (mean±SD) (years) 50.0±18.0 

(min-max)    (24-77)

Menopausal status

Premenopausal 58 (49.6)

Postmenopausal 59 (50.4)

Estrogen receptor  (+)  /  (-) 58 (49.6)    /  59 (50.4)

Progesteron receptor (+) /  (-) 57 (48.7)  /  60 (51.3)  

c-erbB2  (+)  /  (-) 32 (28.3)  /  81 (71.7)

p53  (+)  /  (-) 30 (27.0)   /  81 (73.0)

Ki67 (+)  /  (-) 49 (47.1)  /  55 (52.9)

Stage (AJCC)

Stage I 11 (9.5)

Stage II 58 (50.0)

Stage III 47 (40.5)

Lymph node involvement

Positive 70 (60.9)

Negative 45 (39.1)

Histopathological diagnosis 

Invasive ductal carcinoma 73 (62.4)

Mixed breast carcinoma (ductal+lobular) 19 (16.2)

Signet ring carcinoma 7 (6.0)

Atypical medullary carcinoma 5 (4.3)

Mucinous carcinoma 4 (3.4)

Other (invasive lobular carcinoma, 9 (7.7)

Medullary carcinoma etc)

TABLE 1: Characteristics of patients

N: Number of patients, AJCC: American Joint Committee on Cancer.
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TNM sta ge; we fo und that only β-ca te nin ex pres si -
on was sig ni fi cantly hig her in the p53 po si ti ve pa-
ti ents when compared to  ne ga ti ve p53 pa ti ents (p=
0.03). Si mi larly, a sta tis ti cally sig ni fi cant re la ti on
was fo und bet we en c-erbB2 and cyclin-D1 ex pres -
si ons (p= 0.008). Ad di ti o nally, sig ni fi cant hig her
per cen ta ges of ex pres si ons of cyclin D1 we re de ter-
mi ned in es tro gen-po si ti ve ca ses (p= 0.008) (Tab le
2). No ot her sig ni fi cant re la ti ons were fo und bet -

we en the eva lu a ted va ri ab les and cli ni copat ho lo gi -
cal pa ra me ters inc luding his to lo gi cal gra de, lymph
no de in vol ve ment, and TNM sta ge (Tab le 3, 4, 5).

In the study gro up; 2, 5 and 10 ye ars ove rall
sur vi val va lu es we re cal cu la ted as 90%, 81% and
74%, res pec ti vely. Di se a se fre e sur vi val pro ba bi li -
ti es we re de fi ned as 93%, 86% and 61% in 2, 5 and
10 ye ars fol low-up pe ri ods, res pec ti vely. Me tas ta ses
de ve lo ped in 34 of 117 pa ti ents (29.0%), and 28

N β Catenin Cyclin D1 sFRP 1 sFRP 2

(%) (%) (%) (%)

Median±±IR Median±±IR Median±±IR Median±±IR

All patients 117 60.0±55.0 40.0±64.0 15.0±48.0 25.0±53.0

Menopausal status

Premenopausal 58 60.0±60.0 35.0±69.0 15.0±40.0 25.0±45.0

Postmenopausal 59 60.0±60.0 50.0±65.0 15.0±60.0 30.0±59.0

p= 0.353 p = 0.058 p = 0.782 p = 0.537

Estrogen receptor

Negative 59 55.0±55.0 25.0±65.0 10.0±35.0 20.0±48.0

Positive 58 62.5±60.0 50.0±65.0 25.0±55.0 30.0±55.0

p = 0.802 p = 0.008 p = 0.074 p = 0.337

Progesteron receptor

Negative 60 55.0±54.0 42.5±69.0 15.0±44.0 30.0±59.0

Positive 57 65.0±55.0 40.0±60.0 20.0±55.0 20.0±43.0

p =0.366 p =0.742 p= 0.679 p = 0.532

c-erbB2

Negative 81 60.0±58.0 25.0±69.0 15.0±43.0 20.0±50.0

Positive 32 65.0±48.0 60.0±48.0 20.0±48.0 30.±53.0

p= 0.521 p = 0.008 p = 0.274 p = 0.073

p53

Negative 81 50.0±55.0 35.0±65.0 15.0±55.0 20.0±53.0

Positive 30 65.0±50.0 52.5±68.0 12.5±46.0 32.5±51.0

p= 0.039 p = 0.164 p = 0.679 p = 0.191

Lymph node involement

Negative 45 65.0±65.0 35.0±60.0 15.0±50.0 25.0±60.0

Positive 70 50.0±50.0 50.0±66.0 20.0±50.0 27.5±40.0

p= 0.116 p = 0.161 p = 0.402 p = 0.413

Disease Stage

Stage I 11 60.0±75.0 30.0±55.0 30.0±60.0 5.0±60.0

Stage II 58 60.0±60.0 32.5±67.0 15.0±41.0 20.0±56.0

Stage III 47 50.0±50.0 50.0±65.0 20.0±50.0 35.0±40.0

*p = 0.690 *p = 0.201 *p = 0.557 *p = 0.498

TABLE 2: Comparison of patients according to β catenin, cyclin D1, sFRP1 and sFRP2 expression percentages 
and disease characteristics

N: Number of patients, IR:  Interquartile range,  p: Mann-Whitney-U Test,  *p: Kruskall-Wallis test.
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(23.9%) of them ha ve di ed. The ex pres si on sta tus
of β-ca te nin, cyclin D1, sFRP1 and sFRP2 an ti bo -
di es was not fo und to ha ve a sig ni fi cant ef fect on
cli ni copat ho lo gi cal pa ra me ters.

Ad di ti o nally, lo ca li za ti on of β-ca te nin in the
cell (cytop las mic or nuc le ar) was eva lu a ted in 64
pa ti ents. In tra cel lu lar (cytop las mic and/or nuc le ar)
lo ca li za ti on of β-ca te nin was not fo und to ha ve a
sig ni fi cant ef fect on cli ni copat ho lo gi cal pa ra me -
ters.

DIS CUS SI ON

In this study, we fo cu sed on the β-ca te nin amo unt
and lo ca li za ti on in bre ast can cer cells, and ai med
to in ves ti ga te the ef fect of sFRP1 and sFRP2 ex-
pres si ons on β-ca te nin as in hi bi tors of Wnt sig na -
ling and re la ti on bet we en sFRP1, sFRP2
ex pres si ons and cytop las mic-nuc le ar β-ca te nin po s-
i ti vity. In addition, we ai med to in ves ti ga te the re-
la ti on bet we en cyclin D1 ex pres si on in the cells

Histological β Catenin Cyclin-D1 FRP 1 FRP 2

Grade Mean %/SD Mean %/SD Mean %/SD Mean %/SD

HG 1 48.33/32.53 41.67/33.29 28.33/30.13 30.00/26.45

HG 2 56.10/31.75 37.88/29.20 25.15/26.80 32.30/28.92

HG 3 51.52/33.91 54.36/39.11 32.18/29.19 26.52/25.04

p=0.80 p=0.12 p=0.56 p=0.66

TABLE 3: Relation of histological grade with β-catenin, Cyclin D1, sFRP1 and sFRP2 expressions

SD: Standard deviation.

Lymph Node β Catenin Cyclin-D1 FRP 1 FRP 2

Classification Mean %/SD Mean %/SD Mean %/SD Mean %/SD

N0 59.89/34.08 36.04/30.41 22.96/26.37 29.78/29.92

N1 47.91/27.74 39.41/34.24 22.94/24.83 28.63/28.23

N2 56.75/33.49 51.60/35.70 33.85/28.98 32.85/27.95

N3 46.26/33.13 53.89/36.28 27.21/30.05 40.53/22.47

p=0.27 p=0.13 p=0.44 p=0.47

TABLE 4: Analysis of lymph node involvement of β-catenin, Cyclin D1, sFRP1 and sFRP2 expressions

SD: Standard deviation.

β Catenin Cyclin-D1 FRP 1 FRP 2

TNM Stage Mean %/SD Mean %/SD Mean %/SD Mean %/SD

Stage 1 51.36/35.50 35.00/26.45 30.45/30.28 29.55/32.66

Stage 2A 64.06/33.34 35.53/31.87 19.63/23.90 26.25/27.20

Stage 2B 45.31/27.13 41.77/37.98 26.31/28.15 33.31/32.26

Stage 3A 54.17/30.24 46.96/31.33 28.75/24.46 27.58/24.57

Stage 3B 66.25/47.14 45.00/42.03 26.25/43.08 52.50/31.22

Stage 3C 44.45/33.25 51.20/37.31 25.85/29.88 38.50/23.68

p=0.19 p=0.60 p=0.82 p=0.39

TABLE 5: β-catenin, Cyclin D1, sFRP1 and sFRP2 expressions in various clinical TNM stages

SD: Standard deviation.
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and trans crip ti on ac ti va ting ca pa city of β-ca te nin.
In or der to in ves ti ga te the se pa ra me ters and mec -
ha nisms, we used im mu no his toc he mi cal sta i ning
with dif fe rent spe ci fic an ti bo di es and eva lu a ted the
re sults in sta i ned sli des.

In our study, no cor re la ti ons we re iden ti fi ed
bet we en β-ca te nin ex pres si on and es tro gen re cep -
tor, pro ges te ro ne re cep tor, c-erbB2 over-ex pres si -
on, his to lo gi cal gra de, lymph no de in vol ve ment or
TNM sta ging. On the ot her hand, Zhang et al.34 re-
por ted a sig ni fi cant cor re la ti on bet we en β-ca te nin
ex pres si on and c-erbB2 overex pres si on and lymph
no de in vol ve ment. In the study of Fa nel li et al.,35

although no re la ti on was de ter mi ned bet we en β-
ca te nin ex pres si on and tu mor gra de, lymph no de
in vol ve ment and β-ca te nin ex pres si on we re fo und
to be cor re la ted, and this fin ding was in ac cor dan -
ce with Zhang’s study. In our study, a sig ni fi cantly
hig her le vel of ex pres si on of β-ca te nin was de ter -
mi ned only in the p53-po si ti ve gro up. Ho we ver Fa -
nel li et al.35 did not find a sig ni fi cant re la ti on
between p53 and β-ca te nin, in contrast to the fin -
dings of our study.35 A pos sib le exp la na ti on of this
discrepancy may be the  de ta ils of the  im mu no -
his toc he mi cal tech ni qu e and/or the se lec ted cut-
off va lu e of im mu no his toc he mi cal re sults used in
the se stu di es.

In the pre sen ted study, the β-ca te nin ex pres si -
on was al so analy zed for its re la ti on with the pa ra -
me ters ef fec ting sur vi val. The re we re no sig ni fi cant
dif fe ren ces in terms of pa ra me ters –his to lo gi cal
gra de, lymph no de in vol ve ment, and TNM sta ge-
bet we en β-ca te nin po si ti ve and ne ga ti ve pa ti ents
gro up. Na ka po la o u et al.40 and Lin et al.22 ha ve re-
por ted that aber rant β-ca te nin ex pres si on was cor-
re la ted with po or prog no sis. Lin et al.22 and Le e et
al.36 re por ted that the pa ti ents with nor mal mem-
bra no us β-ca te nin ex pres si ons had bet ter sur vi -
val.

Hig her cyclin D1 ex pres si ons we re fo und in
pa ti ents with po si ti ve es tro gen re cep tors, and si m-
i larly, hig her cyclin D1 was fo und in pa ti ents with
c-erbB2 over-ex pres si on in the pre sen ted study.
Si mi larly, sta tis ti cally sig ni fi cant   rela ti ons we re
re por ted bet we en the es tro gen re cep tor, c-erbB2

ex pres si on and cyclin D1 ex pres si on in Le e et al.’s
study.36 Ru das et al.37 re por ted a lo wer ra ti o for ove -
rall and di se a se-fre e sur vi val for cyclin D1-po si ti ve
tu mors in pa ti ents with hor mo ne re cep tor po si ti -
vity. Ad di ti o nally, Ru das et al.37 ha ve emp ha si zed
that cyclin D1 ex pres si on affected pa ti ent’s prog-
nos tic fac tors. Si mi larly, in the study per for med by
Aal to nen et al.38 it is re por ted that cyclin D1 ex-
pres si on had ad ver se ef fects on prog no sis. Ho we -
ver, on the con trary, Pe na ult-Llor ca et al.39 did not
find a sta tis ti cally sig ni fi cant re la ti on in pa ti ents
bet we en with cyclin D1 ex pres si on and di se a se-
fre e and ove rall sur vi val. In our study, cyclin D1 is
not fo und to be re la ted with the prog nos tic fac tors
such as his to lo gi cal gra de, lymph no de in vol ve -
ment and TNM sta ging. The ef fect of cyclin D1 ex-
pres si on on the prog no sis of bre ast car ci no ma ca ses
re ma ins va gu e du e to the pre sen ce of di ver gent fin -
dings in dif fe rent stu di es. Our da ta sug ges ted that
cyclin D1 over-ex pres si on might not be de ri ved
from the ac ti ve Wnt sig na ling, and might show no
sig ni fi cant cor re la ti on among the se pa ra me ters.
Trans lo ca ti on of β-ca te nin in to the nuc le us-cytop -
lasm was not in con cor dan ce with cyclin D1 over-
ex pres si on, alt ho ugh in most ca ses cytop las mic β-
ca te nin (not bo und to E-cad he rin) ac cu mu la ti on
was evi dent.

We did not find any sta tis ti cally sig ni fi cant re-
la ti on bet we en sFRP1, sFRP2 and es tro gen re cep -
tor, pro ges te ro ne re cep tor, cerbB-2, p53, Ki67 and
prog nos tic pa ra me ters such as his to lo gi cal gra de,
lymph no de in vol ve ment and TNM sta ging. So me
aut hors suggested that sFRP1 and sFRP2 we re
mostly ne ga ti ve in pa ti ents with bre ast car ci no -
ma, and they sug ges ted that the lack of its pro duc-
ti on may be re la ted to ma lig nant trans for ma ti on.
The Frizz led-re la ted ge ne FRP1/FRZB, was tur ned
off in 78% of bre ast car ci no mas, sug ges ting that the
lack of its pro duct may be as so ci a ted with ma lig -
nant trans for ma ti on.30 Ac cor ding to Su zu ki et al.41

Wnt an ta go nist ge nes may be a use ful mar ker in
bre ast can cer.

As a re sult of the cur rent study, overex pres -
si on of β-ca te nin and p53 po si ti vity we re fo und
to be cor re la ted. Ad di ti o nally, cyclin D1 ex pres -
si on was fo und to be re la ted to es tro gen re cep tor
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po si ti vity and c-erbB2. Ho we ver, no sta tis ti cally
sig ni fi cant re la ti ons we re fo und bet we en β-ca te -
nin, cyclin D1, sFRP1, sFRP2 ex pres si on and cer-
ta in cli ni copat ho lo gi cal pa ra me ters such as
his to lo gi cal gra de of tu mor, cli ni cal sta ge and
lymph no de in vol ve ment sta ge. Li mi ted num ber
of pa ti ents and lack of pre vi o usly de ter mi na ted
cut-off va lu es of the studied mar kers are the li mi -
ta ti ons of our study. In the fu tu re, in the  light of
the se fin dings, in or der to de tect and in ves ti ga te
the re la ti on bet we en Wnt sig na ling path way,
sFRP1 and sFRP2 ex pres si ons, cyclin D1 and cy-

top las mic-nuc le ar β-ca te nin furt her, lar ger, mo re
de ta i led stu di es sho uld be per for med. In addition,
an ob jec ti ve cut-off va lu e that co uld po int out the
pro ba bi lity of sur vi val and re cur ren ce ne eds to be
de ter mi ned for β-ca te nin, cyclin D1, sFRP1,
sFRP2 ex pres si on le vels in pa ti ents with bre ast
car ci no ma.
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