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Abstract We have analysed the expression of bcl-2 prgroduction
tein retrospectively in 34 primary male breast carcino-

mas (MBC), using the monoclonal antibody bcl-2 in fogcl-2 is a proto-oncogene that promotes cell growth by
malin-fixed, paraffin-embedded tissues. Bcl-2 expressigfhibiting apoptosis [18, 27]. Expression of bcl-2 protein
was compared with tumour clinicopathological featuregijows cells to survive, which may facilitate the develop-
sex steroid hormone receptors, DNA content, pS3 imNMyent of neoplasms [18]. Qualitative alterationsbok-2
noreactivity and cell proliferative activity assessed Ryene were first detected in lymphomas, in which they
counts of the argyrophilic nucleolar organizer regioigyve a pathogenetic and a prognostic role [31, 47]. Bcl-2
(AgNORs), the monoclonal antibody PC10 against preéxpression has also been investigated in nonlymphoid
liferating cell nuclear antigen and the monoclonal anfissues, such as prostate [29], lung [32], thyroid [36],
body MIB-1. Most (28, or 82.3%) of the 34 cases ‘%astrointestinal [6], ovarian [15] and endometrial [7] tu-
MBC were bcl-2 positive. No association was found withours, and in soft tissue sarcomas [21].
clinicopathological features of the tumours, although Bcl-2 protein is expressed in 48-90% of female breast
bcl-2 tended to be more frequently expressed in small gdrcinomas (FBC) [1-3, 11, 12, 19, 23, 25, 28, 40, 41, 44,
mours P=0.09) and in cases without necrotic areag) more frequently in low-grade [1-4, 11, 23, 25, 40,
(P=0.1). Nor was any association found with hormongy, 45] and small tumours [41, 44], in node-positive pa-
receptor status, p53 immunoreactivity, DNA content, cglénts [40], and in oestrogen receptor (ER)-positive [1-4,
proliferative activity or patient survival. In multivariate11, 12, 14, 19, 28, 40, 41, 44, 45] and progesterone recep-
analysis, only proliferative activity (expressed by Agor (PGR)-positive cases [1, 3, 4, 11, 12, 14, 40, 44]. Low
NOR counts) and p53 immunoreactivity had independey¥-2 expression was found in p53-positive [2, 11, 12, 19,
prognostic S|gn|f|g:ance. Our results |nd|cate _that MB&3, 28, 41, 44] and highly proliferating tumours [4, 11,
differs from FBC in that in MBC bcl-2 protein is not re49, 23, 41, 44]. Interestingly, bcl-2 immunopositivity was
lated to an oestrogen-dependent transcription pathvedyrelated with longer disease-free and overall survival
and bcl-2 alone is not sufficient to induce increased p[a4, 44], especially in node-positive patients [14].
liferation. These characteristics, together with the hlgh Bcl-2 protein has been investigated in 0n|y one series
prognostic value of cell proliferation and the lack &ff male breast carcinoma (MBC), in which it was more
prognostic significance for hormone receptor status, SHifEquently detected in ER-positive and p53-negative
port the hypothesis that MBC is biologically differen¢ases [46].
from FBC. We have investigated the expression of bcl-2 protein
) ) retrospectively in 34 primary MBC, using immunohisto-
Key words Bcl-2 protein expression - Male breast  chemistry in formalin-fixed paraffin-embedded tissues.
carcinoma - Prognos:is Our aim was to assess whether bcl-2 protein was associ-
ated with clinicopathological features, sex steroid hor-
mone receptors, p53 expression, DNA content, cell pro-
liferative activity or patient survival.
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Fig. 1 Immunocytochemical detection afbcl-2 protein and) oes- invasive ductal carcinoma; 8 were stage pTl, 15 pT2 and 11
trogen receptors (ER) in consecutive serial sections of grade 2 MBT3—4; 20 were NO and 14 N1-3. Histological grade was assessed
a Intense bcl-2 cytoplasmic immunoreactivity is present in almost alicording to Bloom and Richardson [5]: 21 tumours were grade 2
the neoplastic cells. LSAB immunoperoxidase, 4080 ER-posi- and 13, grade 3. Necrotic tumour areas were assessed on haema-
tive nuclei are seen in the same field. ER-ICA immunoperoxidagexylin-eosin stained sections at x400 magnification. Multiple sam-
haematoxylin counterstain, x40 ples from each case were fixed in 10% formalin and embedded in
paraffin; serial sections from the same tissue blocks were cut for

histology, DNA flow cytometry, sex hormone receptors, bcl-2,
protein in consecutive serial sections of grade 3 male breast carcb®na MIB1 and p53 immunostaining and AgNOR staining.

ma (MBC). Many neoplastic cells are positive for both antigens;”gqr immunohistochemistry, sectionsu thick on polyt-lysin
bel-2 immunoreactivity shows some variation in intensity from celhateq slides were stained with specific monoclonal antibodies (Mo-
to cell. LSAB immunoperoxidase, x40 Abs) using the labelled streptavidin biotin (LSAB) method (Dako-
patts, Glostrup, Denmark) and diaminobenzidine as chromogen with
light haematoxylin counterstaining. Slides taken to water were placed
(Turin, Italy) from 1972 to 1991. The mean age of the patientsimta glass box filled with 10 mmol/l (pH 6.0) citrate buffer and sub-
diagnosis was 62 years (27-86 years). All underwent radicaljented to microwave irradiation at 800 W for two periods of 5 min
modified radical mastectomy. A minimum follow-up of 8 years fagach. MoAb antihuman bcl-2 oncoprotein (Dako-bcl-2, 124; Dako-
censored (surviving) patients or follow-up to patient death wpatts) at 1:40 dilution, p53-specific MoAb DO7 (Oncogene Science,
available for all the cases. The mean follow-up time was 71 monthsondale, N.Y.) at 1:75 dilution and MIB-1 MoAb (Immunotech,
(range 1-216 months). Carcinomas were classified according toNeeseille, France) at 1:100 dilution were then applied for 2 h at room
World Health Organization [39] and staged pathologically accor@mperature in a humidified atmosphere. For PCNA staining, MoAb
ing to International Union Against Cancer [16]. All were cases BfC10 (Dakopatts) at 1:200 dilution was applied for 2 h without mi-
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crowave pretreatment. For hormone receptor staining, ER-ICA apdred using a FAC Scan Flow Cytometer (Becton Dickinson Im-
PGR-ICA (Abbot Laboratories, North Chicago, Ill.) were used at kitunocytometry Systems, San Jose, Calif.). Cytograms were anal-
dilution, after the procedure of Hiort et al. [17]. Positive tumour celsed using the Multicycle Software with debris-fitting algorithms
were independently quantified by two pathologists by evaluatingaaid clumping model (Phoenix Flow Systems, San Diego, Calif.).
least 1,000 tumour cells from 10 randomly selected areas in e@clly histograms with a full peak coefficient of variation <7 were
case, using a standard light microscope equipped with an ocular estgepted. Histograms were grouped as diploid and aneuploid ac-
cule (original magnification x15) and a x40 objective, ensuring trarding to Joensuu and Klemi [22].
the whole section was scanned. In cases where intratumour heterogéssociations between bcl-2 positivity/negativity and the clinico-
neity of staining was found, the same number of areas with the higathological features of each tumour (ER, PGR, DNA ploidy and
est percentage and with the lowest percentage of stained cells w88 expression) were assessed by the Yates-corrected Chi-square
examined. All the reactive nuclei (for ER, PGR, MIB-1, PCNA arngst. Associations between bcl-2 positivity/negativity and AgNOR
p53 MoAbs) or cytoplasms (for bcl-2 MoAb) were considered posieunts, PCNA and MIB-1 scores were evaluated by one-way analy-
tive, regardless of the intensity of the staining. When the scoring dis- of variance (ANOVA). Univariate survival analyses were based
crepancy was greater than 10% the inter observer disagreementongbe Kaplan-Meier product-limit estimates of survival distribution
discussed and settled by means of a double-head microscope. Foj2gth-and differences between survival curves were tested using the
tistical analysis, cases were considered positive for bcl-2 if thggneralized Wilcoxon test. The relative importance of all the vari-
showed immunoreactivity in more than 30% of the neoplastic celibles considered in the univariate analysis was estimated using the
while for ER, PGR and p53 protein the cut-off value was nuclgaox proportional hazards regression model [8]. All data were pro-
staining of 10% neoplastic cells. For PCNA and MIB-1 immunoreamessed with BMDP selected programs (7D, 4F, 1L, 2L) [10].
tivity, the absolute percentage of the stained cells was recorded.

AgNOR staining was performed according to Ploton et al. [37]
as previously described [33]. AQNORs were counted accordingﬁg ults
Crocker et al. [9], and the mean number per nucleus was calcul §
in each case. .

For DNA flow-cytometry, sections 50m thick were processed Among the 34 MBC, 28 (82.3%) showed cytoplasmic
according to Hedley et al. [13]. Twenty thousand events were #@Hmunoreactivity for bcl-2 in more than 30% of the neo-

Table 1 Bcl-2 expression in

MBC according to clinico- Variable N Bcl-2 positive (%) Bcl-2 negative (%) P
pathological features, hormone .
receptors, DNA ploidy, p53 Whole series 34 28 (82.3) 6 (17.6)
gxpressiqn and cell prolifera- Age (years)
tive activity <45 3 3 (100) 0 (0)
46-70 20 17 (85) 3 (15)
>70 11 8 (72.7) 3(27.3) 0.48
Histological grade
G2 21 18 (85.7) 3(14.3)
G3 13 10 (76.9) 3(23.1) 0.84
T stage
pT1 8 8 (100) 0 (0)
pT2 15 10 (66.7) 5(33.3)
pT3-4 11 10 (90.9) 1(9.1) 0.09
N stage
NO 20 17 (85) 3 (15)
N1-3 14 11 (78.6) 3(21.4) 0.97
ER (%)
<10 19 16 (84.2) 3(15.8)
>10 15 12 (80) 3 (20) 1
PGR (%)
<10 17 13 (76.5) 4 (23.5)
>10 17 15 (88.2) 2 (11.8) 0.65
DNA content
Diploid 12 10 (83.3) 2 (16.7)
Aneuploid 14 11 (78.6) 3(21.4) 1
p53 immunoreactivity
Negative 13 11 (84.6) 2 (15.4)
Positive 21 17 (81) 4 (19) 1
Necrotic tumour areas
Absent 23 21 (91.3) 2(8.7)
Present 11 7 (63.6) 4 (36.4) 0.1
AgNOR/cell (mearSD) 8.04+ 2.53 7.12+1.91 0.34
PCNA scores (meatsD) 20.91+ 8.64 17.7% 6.56 0.4%
MIB-1 scores (meanSD) 2411+ 7.62 21.54+5.93 0.44

aANOVA
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Table 2 Correlation between

clinicopathological features, ~ Vvariable n Median 5year survival 10 year survival P
bcl-2 ae]d p539expression, hor- (months) rate (%) rate (%)
mone receptors, cell prolifera- .
tion indices and DNA ploidy ~ Whole series 34 60 50 18
with survival in MBC Age (years)
<45 3 24 33 0
46-70 20 73 60 21 0.28
>70 11 54 45 18
Histological grade
G2 21 77 67 21
G3 13 33 23 11 0.008
T stage
pT1l 8 96 75 12
pT2 15 41 40 13 0.43
pT3-4 11 57 45 27
N stage
NO 20 57 50 17
N1-3 14 60 50 19 0.65
ER (%)
<10 19 60 53 21
>10 15 41 47 - 0.5
PGR (%)
<10 17 77 70 25
>10 17 39 29 11 0.08
DNA content
Diploid 12 77 75 27
Aneuploid 14 38 36 14 0.05
p53 immunoreactivity
Negative 13 929 77 32
Positive 21 39 33 9 0.007
AgNOR
<7.38 17 98 76 38
>7.38 17 33 24 0 0.0001
PCNA
<18.25 18 77 67 36
>18.25 16 33 31 0 0.001
MIB-1
<23.75 17 77 69 22
>23.75 17 36 25 9 0.003
Bcl-2 immunoreactivity
Negative 6 62 67 -
Positive 28 57 46 19 0.49

plastic cells (Fig. 1a). Normal lymphocytes infiltratin@reas (91.3%) than in those with necrotic areas (63.6%,
the tumours or the peritumour tissues were presentPr0.1). In cases simultaneously immunoreactive for bcl-
most of the cases, and represented an effective inteehahd p53 protein, most cells were positive for both anti-
control. A degree of staining heterogeneity within thgens (Fig. 2a, b).
neoplastic cells of immunoreactive cases was observedit the time of analysis, 27 patients (79.4%) had died of
(Fig. 2a), but no difference between infiltrative margirthe disease and 7 (20.6%) were alive. The mean follow-up
and tumour centre was evident. for censored patients was 143 months. The median surviv-
As shown in Table 1, no association was found bal-of the whole series was 60 months (1-216). The overall
tween bcl-2 immunoreactivity and clinicopathologicd@d- and 10-year survival rates were 50% and 18%, re-
features of the tumours, AgNOR counts, PCNA arspectively. As shown in Table 2 and Fig. 3, bcl-2 immuno-
MIB-1 scores, ER (Fig. 1a, b) or PGR, DNA ploidy antkactivity was not associated with survival: the median
p53 immunostaining. Only a trend was found for the asirvival was 62 months for bcl-2-negative, compared with
sociation between bcl-2 and tumour stage, the small, g7l months for bcl-2-positive casd2=0.49). Histological
cases all being positive as against 66.7-90.9% of pf2ade P=0.008), AgNOR counts P£0.0001), PCNA
pT3-4 casesR=0.09). Bcl-2 protein also tended to becores P=0.001), MIB-1 scoresR=0.003) and p53 im-
more frequently expressed in tumours without necrotitunoreactivity P=0.007) each had a strong prognostic
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Fig. 3 Kaplan-Meier survival Cumulative proportion surviving
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value. DNA content also was associated with surviviabgen-dependent transcription pathway [11], and also can-
(P=0.05). A trend was found for PGR statis(.08). not be regarded as an oestrogen-regulated protein [28, 43].
When all the variables were introduced in the Cox mod- Again in contrast to FBC, we did not find an inverse
el, only AgQNOR countsx¢=7.95; P=0.005; hazard ratio: relationship between bcl-2 and p53 overexpression [2,
3.17) and p53 immunoreactivitw?€3.5; P=0.05; hazard 11, 12, 19, 23, 28, 41, 44] or cell proliferative activity [4,
ratio: 2.61) retained independent prognostic significancell, 19, 23, 41, 44]. This suggests that in MBC, as in soft
tissue sarcomadgcl-2 oncogene alone is not sufficient to
induce increased proliferation [21] and, in marked con-
Discussion trast to other oncogends;l-2 does not confer a prolifer-
ative advantage upon cells that express it [27]. On the
Bcl-2 protein was expressed in 82.3% of MBC: this ratedsntrary, in MBC the cell proliferation seems more like-
similar to that found in several series of FBC [1, 11, 1¥,to be related to p53 tumour suppressor gene: indeed a
28], but it is higher that that found by some investigatssong linear correlation was found between p53 expres-
[2, 3, 19, 25, 40, 41, 45], especially Weber-Chappuis etsibn and AgNOR counts and both PCNA and MIB-1
[46], who also reported a significantly higher expressiacores [35].
of bcl-2 in male than in female breast carcinomas. No sig-Nevertheless, an association between the expression
nificant association between bcl-2 expression and histd-bcl-2 protein and ER-positive and p53-negative MBC
logical tumour grade was found, which is a point of diffehas recently been reported by Weber-Chappuis et al.
ence from most FBC [1-4, 11, 23, 25, 40, 44, 45] but [#6]. The discrepant results may be partly due to case se-
accordance with other series [12, 14, 28]. No associatieation: in our series there were no G1 carcinomas and
was found between bcl-2 expression and tumour size 3812% of all cases were G3, while the corresponding fig-
contrast to some reports on FBC [41, 44], but in agreges were 48% and 15% in the series of Weber-Chappuis
ment with others [11, 12, 14, 23, 28]. Finally, no correlat al. It is well known that well-differentiated FBC are
tion was found with node status, as in most FBC [11, XRore often ER positive [30] and p53 negative [20] than
14, 23, 28] but in contrast to the findings of Sierra et ake poorly differentiated ones. Moreover, different anti-
[40]. These conflicting results may be due in part to diffdsedies that recognize various epitopes of p53 protein
ent scoring procedures: indeed, bcl-2 staining was vaviere used under different conditions: DO7MoAb after
ously interpreted as positive when tumour cells showetdcrowave irradiation in our series, CM1 or PAb 1801
distinct cytoplasm staining in more than 5% of cells [Sithout antigen retrieval in that of Weber-Chappuis et al.
25, 40, 45], 25% [2, 11] or 30% [41, 46]. We used the v§#6].
ue of 30% bcl-2 positive cells as a cut-off because this val-Finally, we did not find a correlation between bcl-2
ue has provided the most significant prognostic informexpression and patient survival, which has been de-
tion in large series of patients with FBC [41]. scribed in a few reports on FBC [14, 41, 44]. This is not
We did not find any positive correlation between bcl-@urprising, since bcl-2 was not associated with any of the
and ER or PGR status, unlike reports of investigationskinown prognostic features, such as tumour stage, histo-
FBC [1-4, 11, 12, 14, 19, 28, 40, 41, 44, 45]. This suggical grade and proliferative activity. However, in some
gests that bcl-2 expression in MBC is not related to an ogsries of FBC, bcl-2 was significant only in short-term
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follow-up [23] and did not appear to be an independddt Hellemans P, Van Dam PA, Weyler J, Van Oosterom AT,
variable in multivariate analysis [23, 41, 44]. Moreover,

bcl-2 was not associated with survival in other reportg;
mainly in node-negative patients [1, 2]. At present, it re-’
mains to be defined whether a weak bcl-2 expression, re-cer 72:1324-1329

gardless of treatment, is an indicator of biological a#- Hermanek P, Sobin LH (1992) TNM classification of malig-

gressiveness [42].
In conclusion, bcl-2 protein is frequently expressed

17.
In

Buytaert P, Van Marck E (1995) Prognostic value of bcl-2
expression in invasive breast cancer. Br J Cancer 72:354-360
Henriksen R, Wilander E, Oberg K (1995) Expression and
prognostic significance of Bcl-2 in ovarian tumours. Br J Can-

nant tumours, 4th edn. Springer, New York Berlin Heidelberg
Hiort O, Kwan PWL, DeLellis RA (1988) Immunohistochem-
istry of estrogen receptor protein in paraffin sections. Am J

MBC, but is not associated with any prognostic clinico- Clin Pathol 90:559-563

pathological features. Such characteristics, together wifh Hockenbery D, Nunez G, Milliman C, Schreiber RD, Kors-
the lack of prognostic significance of hormone receptor
status (as in other MBC series [26, 38]) and the high
prognostic value of cell proliferative activity, as previt9. Hurlimann J, Larrinaga B, Vala DL (1995) Bcl-2 protein in in-
ously reported [34, 35], lend further support to the hg-
pothesis that MBC are biologically different from FBC. 20
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vasive breast carcinomas. Virchows Arch 426:163-168

Isola J, Visakorpi T, Holli K, Kallioniemi OP (1992) Associa-
tion of overexpression of tumor suppressor protein p53 with
rapid cell proliferation and poor prognosis in node-negative

Acknowledgements This work was supported by grants from the  preast cancer patients. J Natl Cancer Inst 84:1109-1114

Italian Ministero dell’'Universita e Ricerca Scientifica e Tecnolog1. Jensen V, Hayer M, Sgrensen FB, Keller J, Jensen OM (1996)
ica (MURST 60%).

MIB-1 expression and iododeoxyuridine labelling in soft tis-
sue sarcomas: an immunohistochemical study including corre-
lations with p53, bcl-2 and histological characteristics. Histo-
pathology 28:437-444

References 22. Joensuu H, Klemi PJ (1988) Comparison of nuclear DNA con-
tent in primary and metastatic differentiated thyroid carcino-
1. Alsabeh R, Wilson CS, Ahn CW, Vasef MA, Battifora H ma. Am J Clin Pathol 89:35-40

10.

11.

(1996) Expression of bcl-2 protein by breast cancer: a possiB&
diagnostic application. Mod Pathol 9:439-444

. Barbareschi M, Caffo O, Veronese S, Leek RD, Fina P, Fox S,

Bonzanini M, Girlando S, Morelli L, Eccher C, Pezzella R4.
Doglioni C, Dalla Palma P, Harris A (1996) Bcl-2 and p53 ex-
pression in node-negative breast carcinoma. A study wRb.
long-term follow-up. Hum Pathol 27:1149-1155

. Bhargava V, Kell DL, Van de Rijn M, Wamke RA (1994) Bcl-

2 immunoreactivity in breast carcinoma correlates with ho26.
mone receptor positivity. Am J Pathol 145:535-540

. Binder C, Marx D, Overhoff R, Binder L, Schauer A, Hidde-

mann W (1995) Bcl-2 protein expression in breast cancer in
relation to established prognostic factors and other clinic®?.
pathological variables. Ann Oncol 6:1005-1010

. Bloom HJG, Richardson WW (1957) Histological grading ariB.

prognosis in breast cancer. Br J Cancer 11:359-377

. Bronner MP, Culin C, Reed JC, Furth EE (1995) The bcl-2

proto-oncogene and the gastrointestinal epithelial tumor pro-
gression model. Am J Pathol 146:20-26

. Chhieng DC, Ross JS, Ambros RA (1996) Bcl-2 expressi@s.

and the development of endometrial carcinoma. Mod Pathol
9:402-406

. Cox DR (1972) Regression models and life tables (with dis-

cussion). J R Stat [B] 34:187-220

. Crocker J, Boldy DAR, Egan MJ (1989) How should we couB0.

Joensuu H, Pylkkanen L, Toikkanen S (1994) Bcl-2 protein
expression and long-term survival in breast cancer. Am J Pa-
thol 145:1191-1198

Kaplan EL, Meier P (1958) Non parametric estimation for in-
complete observations. J Am Stat Assoc 53:457-481
Kapucuoglu N, Losi L, Eusebi V (1997) Immunohistochemi-
cal localization of Bcl-2 and Bax proteins in in situ and inva-
sive breast carcinomas. Virchows Arch 430:17-22

Kardas I, Seitz G, Limon J, Niezabitowski A, Rys J, Theising-
er B, Welter C, Blin N (1993) Retrospective analysis of prog-
nostic significance of the estrogen-inducible pS2 gene in male
breast carcinoma. Cancer 72:1652-1656

Korsmeyer SJ (1992) Bcl-2 initiates a new category of onco-
genes: regulators of cell death. Blood 80:879-886

Leek RD, Kaklamanis L, Pezzella F, Gatter KC, Harris AL
(1994) Bcl-2 in normal human breast and carcinoma, associa-
tion with oestrogen receptor-positive, epidermal growth factor
receptor-negative tumours and in situ cancer. Br J Cancer 69:
135-139

McDonnell TJ, Troncoso P, Brisbay SM, Logothetis C, Chung
LWK, Hsieh JT, Tu SM, Campbell ML (1992) Expression of
the protoncogene bcl-2 in the prostate and its association with
emergence of androgen-independent prostate cancer. Cancer
Res 52:6940-6944

Millis RR (1980) Correlation of hormone receptors with

AgNORs? Proposals for a standardised approach. J Patholpathological features in human breast cancer. Cancer 46:

(Lond) 158:185-188

Dixon WJ, Brown MG, Engelman L, Hill MA, Jennrich RI31.
(eds) (1990) BMPD statistical software manual. University of
California Press, Berkeley

Doglioni C, Dei Tos AP, Laurino L, Chiarelli C, Barbaresct82.

2869-2871

Oshima K, Kikuchi M, Kobari S, Eguchi F, Masuda Y, Mohtai
H, Kimura N, Takeshita M (1991) Bcl-2 gene and prognosis of
B-cell lymphoma. Leuk Lymphoma 5:305-310

Pezzella F, Turley H, Kuzu I, Tungekar MF, Dunnill MS,

M, Viale G (1994) The prevalence of Bcl-2 immunoreactivity Pierce CB, Harris A, Gatter KC, Mason DY (1993) Bcl-2 pro-
in breast carcinomas and its clinicopathological correlates, tein in non-small-cell lung carcinoma. N Engl J Med 329:
with particular reference to oestrogen receptor status. Vir- 690-694

chows Arch 424:47-51 33. Pich A, Pisani P, Krengli M, Cappello N, Navone R (1991) Ar-
Friedrich K, Dimmer V, Haroske G, Lossnitzer A, Kasper M, gyrophilic nucleolar organizer region counts and prognosis in
Theissig F, Kunze KD (1995) Expression of p53 and bcl-2 in pharyngeal carcinoma. Br J Cancer 64:327-332

correlation to clinicopathological parameters, hormone recegt. Pich A, Margaria E, Chiusa L (1994) Proliferative activity is a
tor status and DNA ploidy in breast cancers. Pathol Res Practsignificant prognostic factor in male breast carcinoma. Am J
191:1114-1121 Pathol 145:481-489

Hedley DW, Friedlander ML, Taylor IW, Rugg CA, Musgrove5. Pich A, Margaria E, Chiusa L, Ponti R, Geuna M (1996) DNA
EA (1983) Method for analysis of cellular DNA content of ploidy and p53 expression correlate with survival and cell pro-
paraffin-embedded pathologic material using flow cytometry. J liferative activity in male breast carcinoma. Hum Pathol 27:
Histochem Cytochem 31:1333-1335 676-682

12.

13.



36.

37.

38.

39.

40.

41.

235

Pilotti S, Collini P, Rilke F, Cattoretti G, Del Bo R (1994) Bcl42. Silvestrini R, Benini E, Veneroni S, Daidone MG, Tomasic G,
2 protein expression in carcinomas originating from the follic- Squicciarini P, Salvadori B (1996) p53 and bcl-2 expression
ular epithelium of the thyroid gland. J Pathol (Lond) 172: correlates with clinical outcome in a series of node-positive
337-342 breast cancer patients. J Clin Oncol 14:1604-1610

Ploton D, Menager M, Jeannesson P, Himber G, Pigeord8, Teixeira C, Reed JC, Pratt MA (1995) Estrogen promotes che-
Adnet JJ (1986) Improvement in the staining and in the visual- motherapeutic drug resistance by a mechanism involving bcl-2
isation of the argyrophilic proteins of the nucleolar organizer proto-oncogene expression in human breast cancer cells. Can-
region at the optical level. Histochem J 18:5-14 cer Res 55:3902-3907

Rogers S, Day CA, Fox SB (1993) Expression of cathepsindB. Van Sloten HJ, Clahsen PC, Van Dierendonck JH, Duval C,
and estrogen receptor in male breast carcinoma. Hum PatholPallud C, Mandard AM, Delobelle-Deroide A, Van De Velde
24:148-151 CJ, Van De Vijver MJ (1996) Expression of Bcl-2 in node-
Scarff RW, Torloni H (1968) Histological typing of breast tu- negative breast cancer is associated with various prognostic
mours. (International histological classification of tumours, no factors, but does not predict response to one course of periop-
2). World Health Organization, Geneva erative chemotherapy. Br J Cancer 74:78-85

Sierra A, Lloveras B, Castellsagué X, Moreno L, Garcid5. Visscher DW, Sarkar F, Tabaczka P, Crissman J (1996) Clini-
Ramirez M, Fabra A (1995Bcl-2 expression is associated copathologic analysis of bcl-2 immunostaining in breast carci-
with lymph node metastasis in human ductal breast carcinoma. noma. Mod Pathol 9:642-646

Int J Cancer 60:54—60 46. Weber-Chappuis K, Bieri-Burger S, Hurlimann J (1996) Compar-
Silvestrini R, Veneroni S, Daidone MG, Benini E, Boracchi P, ison of prognostic markers detected by immunohistochemistry in
Mezzetti M, Di Fronzo G, Rilke F, Veronesi U (1994) The male and female breast carcinomas. Eur J Cancer 32:1686-1692
Bcl-2 protein: a prognostic indicator strongly related to p587. Yunis JJ, Mayer MG, Arnesen MA, Aeppli DP, Oken M, Frizz-
protein in lymph node-negative breast cancer patients. J Natl era G (1989) Bcl-2 and other genomic alteration in the prognosis
Cancer Inst 86:499-504 of large-cell ymphoma. N Engl J Med 320: 1047-1054



