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Inrtoduction: Cathepsin D (CD) is a lysosomal pro-
tease that can be used as an important prognostic
cytosolic factor for breast cancer. Its over-expres-
sion in breast cancer cells and in the host stromal
cells in the tumor has been proposed as being a
poor prognostic indicator. However, its prognostic
value is still being debated. Therefore, CD expres-
sion needs to be examined in more relevant subsets
of tissue in order to refine its prognostic signifi-
cance and the clinical applications.

Methods: Regardless of the lymph node status, 110
T1 invasive ductal carcinomas of the breast were
immunohistochemically evaluated for the CD
expression using rabbit anti-cathepsin D monoclon-
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al antibody. This study separately assessed the
expression of CD in the invasive component (IDC),
in the in situ component (DCIS), and in the juxtatu-
moral stromal cells (JTSC). The CD expression level
in these three kinds of tissues were correlated with
the nuclear grade, ER, PR, c-erb-B2, p53, the N
stage, the T stage, and the 5 year metastasis-free
survival,

Results: Positive CD expression in the JTSC was
associated with the T stage (p = 0.001) and the N
stage (p = 0.029), whereas positive CD expression
in the DCIS and IDC was not. In addition, strong CD
expression in the JTSC correlated with the nuclear
grade of the invasive component (p = 0.024). In all
three components, no statistically significant corre-
lation was found between the biomarker (ER, PR,
cerb-B2, p53) and the CD expression. On univariate
analysis, positive expression in the JTSC was corre-
lated with a poor 5 year- metastasis free survival (p
= 0.007), but the positive expressionin the IDC and
DCIS was not.
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Conclusion: CD expression of the JTSC could rep-
resent the N stage, the T stage, and the nuclear
grade of T1 IDC. Whether or not it would have an
independentinfluence on the prognosis of T1I1DC,
CD expression in the JTSC is probably an indicator
of the tumor virulence. CD expression in the JTSC
will provide an important clue for the development
of new CD targeted therapies, and it will serve as an
important criterion for selecting the appropriate
candidates for these future targeted therapies.

(J Breast Cancer March 2005;8(1):17-26)
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Fig 2. Immunohistochemical staining with rabbit
anti-cathepsin D monoclonal antibody (H&E stain
x100):The picture shows tumor margin (arrow),
the positive cells of cathepsin D expression on
thejuxta-tumoral strmal cell (JTSC,Box) and
DCIS(ductal carcinoma in situ) component.

Fig 3. Immunohistochemical staining with rabbit
anti-cathepsin D monoclonal antibody (H&E stain
x100) : The picture shows a normal duct (arrow)
and the juxta-tumoral stromal cells (JTSC) with
the negative expression of cathepsin D.

Fig 4. Immunohistochemical staining with rabbit
anti-cathepsin D monoclonal antibody (H&E stain
x400}: The picture shows a normal lobule (bot-
tom, right) and the juxta-tumoral stromal cells
(JTSC) with the positive cathepsin D. expression
(top, left).
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Fig 1. The distribution of patient's age

Table 1. Histopathologic classification.

IDC without DCIS S5 32
IDC with DCIS 75 68
Total 10 100

IDC=invasive component of invasive ductal carcinoma;
DCIS=ductal carcinoma in situ associated with invasive ductal carcinoma.

Table 2. Cathepsin D expression in DCIS in relation to prognostic
factors.

Nodal status
NO 28 13 4
N1 14 3 17
N2 5 2 T 0.355
N3 1 2 5
Total 48 20 68
Tumor size
Tla 10 1 il
Tib 3 2 = 0.256
ilite 35 17 52
Total 48 20 68
Nuclear grade
high 23 12 35
non-high 25 8 33 0.364
Total 48 20 68

DCIS=ductal carcinoma in situ component of invasive ductal carcinoma; W=weak positive;
S=strong positive.
* Pearson Chi-square test
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Table 3. Cathepsin D expression in IDC in relation to
prognostic factors (cut-off value; 10% positive cells).

Nodal status
NO 42 14 56
N1 22 6 28
N2 6 3 =] 0.914
N3 6 2 8
Total 76 25 101
Tumor size
Tla & 0 5
Tib 10 1 il 0.161
Tic 61 24 85
Total 76 25 101
Nuclear grade
non-high 39 15 54
high 37 10 a7 0.450
Total 76 25 101

IDC=invasive component of invasive ductal carcinoma;
W=weak positive; S=strong positive. * Pearson Chi-square test

Table 4. Cathepsin D expression in IDC in relation to
prognostic factors (cut-off value; the presence of positive
cell).

Nodal status
NO 8 48 56
N1 2 26 28
N2 0 9 9 0.534
N3 1 7 8
Total 1 90 101
Tumor size
Tla 2 3 5
Tib 1 10 1
Tic 8 77 85 0.101
Total 1l 90 101
Nuclear grade
non-high 8 46 54
high 3 44 47 0.150
Total 1 90 101

IDC=invasive component of invasive ductal carcinoma;
P=positive; N=negative. * Pearson Chi-square test

@ IDCH] cathepsin D 'L #} o] E1=}

A 109 2 10 &llef| 4 IDCE] cathepsin D 75 ¢] 7+
St ARY o 2218 cathepsin D W2 w27
Slall ST WA Aol T stage, N stage, B 8] =8HE0)
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Table 5. Cathepsin D expression in JTSC in relation to
prognostic factors (cut-off value; 10% positive cells).

Nodal status
NO 44 19 63
Ni 22 7 29
N2 5 = 10 0.307
N3 4 4 8
Total 75 35 10
Tumor size
Tla 10 1 n
Tib 8 4 12 0.233
Tie 57 30 &7
Total 75 35 10
Nuclear grade
non-high 43 12 55
high 32 23 55 0.024
Total 7% 3" e

JTSC=juxta-tumoaral stromal cell; W=weak positive; S=strong positive.
* Pearson Chi-square test

Table 6. Cathepsin D expression in JTSC in relation to
prognostic factors (cut-off value; the presence of positive
cell).

Nodal status
NO 21 42 63
N1 1 18 2
N2 6] 10 10 0.029
N3 0 8 8
Total 32 78 10
Tumor size
Tla 8 3 1
Tib 5 T 12 0.001
Tic 1S a8 T
Total 32 78 10
Nuclear grade
non-high 12 43 55
high 20 35 55 0.093
Total 32 78 10

JTSC=juxta-tumoral stromal cell; P=positive; N=negative.
* Pearson Chi-square test

HWSHE O L &4 &]n) gl Ajol= Rtk Table 3). P
TN Apololl Al 712] Sl ZRIZIE Bl ws 2Tk SA] &jn|
Q= alol= GGt able 4).

Cathepsin D expression in the tumorcells and juxta-tumoral stromal cells of T1 invasive ductal carcinoma, Nos 21



Table 7. Relationship between cathepsin D in IDC expression
and biomarkers in IDC.

ER Negative 1 34 0.077
Positive 9 55

PR Negative 4 34 0.912
Positive 6 55

P53 Negative 6 49 0.550
Positive 3 38

c-erbB-2 Negative 4 36 0.859
Positive 5 51

IDC=invasive component of invasive ductal carcinoma.
* Pearson Chi-square test

Table 8. Relationship between cathepsin D in JTSC expression
and biomarkers in IDC.

ER Negative i 32 0.078
Positive 23 45

PR Negative 10 33 0.367
Positive 20 44

P53 Negative 15 4 0.921
Positive 13 34

c-erbB-2 Negative 12 29 0.699
Positive 16 46

IDC=invasive component of invasive ductal carcinoma; JTSC=juxta-tumoral stromal cell.
* Pearson Chi-square test
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Fig 5. Survival function for cathepsin D expression
of the invasive component (cut-off value : the pres-
ence of positive cell, p=0.781)
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Fig 6. Survival function for cathepsin D. expression
of the JTSC(juxta-tumoral stromal cells) (cut-off
value : the presence of positive cell, p=0.007)

L P Nt Atole] & webEe] afol= GlRivt (p =
0.003) (Table 6).
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