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Significance of the Expression of Cathepsins B, H, & L in
Colonic Epithelial Neoplasms

Jae-Young Sim, Mi-Ja Lee and Keun-Hong Kee

Department of Pathology, College of Medicine, Chosun University, Gwangju, Korea

Background : Cathepsin is associated with tumorigenesis, tumor invasion and metastasis
through its ability to induce degradation of extracellular matrix components. Methods : To
investigate the correlation between cathepsin expression and tumor progression, invasion
depth or nodal metastasis, immunohistochemical staining for cathepsins B, H and L were done
on 20 hyperplastic polyps, 48 adenomas, and 67 adenocarcinomas of the colon. Evaluation
of the expression of cathepsins B, H and L was based on the percentage of neoplastic cells
that stained positive for any given cathepsin. Results : Cathepsin B expression was signifi-
cantly higher in adenocarcinomas than adenomas (29.33 vs 5.48%), but was not associated
with the degree of differentiation, depth of invasion and nodal status of the tumors. Expression
of cathepsins H and L was absent or low in both adenomas and adenocarcinomas. Conclu-
sions : We suggest that cathepsin B is involved in progression of a subset of colonic adeno-
mas, while cathepsins H and L are not.
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Table 1. General characteristics of study cases

Adenoma (No.) Adenocarcinoma (No.)

Differentiation
TA 27 Well 19
TVA 7 Moderate 43
VA 13 Poor 5
Sex
Male 34 Male 40
Female 14 Female 27
Invasion depth Submucosa 2
Muscle 12
Subserosa 13
Pericolic fat 40
Nodal metastasis Absent 35
Present 32

TA, tubular adenoma; TVA, Tubulo-villous adenoma; VA, Villous ade-
noma.

Table 2. Cathepsin B, H, and L immunoreactivity (percentage
of positive cells) in adenomas and adenocarcinoma of the
colon

Positive cell rate (%)

Adenoma Adenocarcinoma p-value
(n=48) (n=67)
Cathepsin B 5.48+£8.20 29.33+22.05 <0.0001
Cathepsin H 0.48+2.18 0.99+3.26 0.017
Cathepsin L 0.71£1.79 2.24+290 0.083
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Fig. 1. Cathepsin B reactivity in tubular adenoma (A) and colonic
adenocarcinoma (B). Of tubular adenoma, cytoplasmic positivity
is shown in about 40% of tumor cells. Of adenocarcinoma, cyto-
plasmic positivity is shown in about 90% of tumor cells. Overall
positive cell rates are 5.48+8.20% and 29.33+22.05% in ade-
noma and adenocarcinoma, respectively.

Table 3. Cathepsin B, H, and L immunoreactivity (percentage of
positive cells) in adenocarcinoma of the colon according to the
differentiation, invasion depth and nodal metastasis status

Cathepsin Cathepsin  Cathepsin
B H L

Differentiation®

Well (n=19) 30.79 2.11 1.84

Moderate (n=43) 29.77 0.62 2.26

Poor (n=5) 28.33 0 3.33
Invasion depth®

Submucosa (n=2) 32.50 0 0

Muscle (n=13) 25.00 128 2.69

Subserosa (n=12) 31.25 1.02 2.16

Pericolic fat (n=40) 31.00 1.00 225
Node metastasis®

Absent (n=35) 25.57 1.03 2.00

Present (n=32) 32.50 0.94 2.50

“There is no statistical significance (p>0.05) between cathepsin B, H, and
L expression, differentiation grade, invasion depth and nodal metasta-
sis status of colonic adenocarcinoma.
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Fig. 2. Cathepsin H reactivity in tubular adenoma (A) and colonic
adenocarcinoma (B). Of tubular adenoma, cytoplasmic positivity
is shown in about 5% of tumor cells. Of adenocarcinoma, cyto-
plasmic positivity is shown in about 10% of tumor cells. Overall
positive cell rates are 0.48+2.18% and 0.99+3.26% in adeno-
ma and adenocarcinoma, respectively.
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Fig. 3. Cathepsin L reactivity in tubular adenoma (A) and colonic
adenocarcinoma (B). Overall positive cell rates are 0.71+1.79%
and 2.24+2.90% in adenoma and adenocarcinoma, respectively.
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