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Purpose: Cathepsin D is an acidic lysosomal proteinase involved in intracellular protein
turnover. Increased levels of this enzyme have been reported to be indicators of aggressive
tumor behavior in some human tumors. In gastric cancer, increased expression of cathepsin
D has been reported to be an independent prognostic factor.

Materials and Methods: We used standard immunohistochemical techniques on formalin-
fixed, paraffin-embedded tissues to examine the expression of the cathepsin D in fifty
five gastric adenocarcinomas. And we compared these with other indicators of aggressive
tumor behavior including stage of disease, tumor size, lymphatic invasion, neural invasion,
Lauren classification, disease recurrence and survival.

Resuits: Positive granular cytoplasmic staining for cathepsin D was detected in 100% of
the tumors and strongly positive staining was found in 53%. However, the intensity of
the staining varied from cell to cell in the same carcinoma tissue as well as among
samples. Positive staining also was seen in normal foveolar epithelial cells, parietal cells,
macrophages and ganglion cells. Our resuits did not show any correlation between the
expression of cathepsin D and other indicators of aggressive tumor behavior. But the group
having more intensely stained margins showed the tendency to frequent lymphatic
invasion.

Conclusion: We conclude that the results obtained using polyclonal antibodies to cathep-
sin D do not support the prognostic usefulness of immunohistochemical analysis of this
proteinase in tumor cells in human gastric adenocarcinoma, but this study may offer some
useful indicator for further pathophysiological studies on gastric adenocarcinoma.

Key Words: Cathepsin D, Gastric adenocarcinoma, Prognosis, Immunohistochemical
analysis
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Fig. 1. Positive immunohistochemical staining for cathepsin D. Granular cyfoplasmic staining is located along the luminal
side of well differentiatied carcinoma cells. Macrophages(arrow) in the stroma are heavily expressed with

anticathepsin D(LSAB, x200).
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Fig. 2. Cathepsin D in normal gastric foveolar epithelium and adenovarcinoma. Anticathepsin D is expressed along the
luminal side(arrow) of normal foveolar epithelium(LSAB, x200).

Fig. 3. Cathepsin D expression in gastric adenocarcinoma. Strong immunoreaction for cathepsin D is recognized along
the basement membranes of the tumor cells(LSAB, Xx200).
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Fig. 4. Cathepsin D in gastric adenocarcinoma. Diffuse cytoplasmic expression of cathepsin D is recognized in the tumor
cells(LSAB, X 100).

Fig. 5. Cathepsin D is strongly expressed at the advancing
margin(arrow) of adenocarcinoma(LSAB, X 40).

ARt S RSeke Aol W7t o g 293
£ %S RO A Eugtolut AskA|EHE Al
EAUe) u|gtye] EEE Holx RS R
o S S5l F 436(782%)oN A E GE HA
ol e HEe FEg WES Kol ubd, U X
1261]21.8%)ol M o] HAR S NA & 29
Bo} o] 38 wde HohFig. 5).

Cathepsin D9] WHAEE <t 7ty e
2 FE8L, o] & o] QA9 vl B it
A4te ¥71, AsE, dA Hel, 97 Ao
o3 BE3le] cathepsin D] WA T 9l vla
g W 25 uidE HolE HolA gkt
(Table 1). ¢kokAjQl A= HF oldio] 503+12.8
Al ar 73ekAlel H$-3= 57.3+12.64] 2 cathepsin
D wde] 7a Fo| o] foleiA Edot
(Table 2, p<0.05). Cathepsin D 4}& o] ekekA o 2
Ve 79 F4o) H7de FFL 46129 cmo|]
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Table 1. Cathepsin D(CD) as compared with TNM clas-
sification in gastric adenocarcinoma

Table 2. Cathepsin D(CD) as compared with other known
prognostic factors in gastric adenocarcinoma

CD weakly* CD strongly CD weak CD strongly
positive(%) posmve(%) positive(%)  positive(%)

Stage ™ NS?  Mean age(years)* 503+1 2.8573%126 047
Ia 5(56) 4(44) Differentiation NSt
Ib 3(43) 4(57) Well differentiated 1(25%) 3(75%)

11 5(63) 3(37) Moderately differentiated 4(50%) 4(52%)
IIIa 111 8(89) Poorly differentiated] 3(48%) 14(52%)
IIb 4(40) 6(60) Signet ring cell 8(50%) 8(50%)
v 8(67) 4(33) Lauren classfication NS
Primary Tumor(T)* NS Intestinal 16(48) 17(52)
T1 5(42) 7(58) Diffuse 7(50) 7(50)
T2 5(83) 1(17) Mixed 3(38) 5(62)
T3 11(37) 19(63) Lymphatic invasion® NS
T4 5(71) 2(29) No 18(47) 20(53)

Nodal involvement(N)" NS Yes 8(47) 9(53)

NO 11(61) 7(39) Neural invsion® NS
N1 5(29) 12(71) No 19(48) 21(52)

N2 6(46) 7(54) Yes 7(47) 8(53)

N3 4(57) 3(43)

Distant Metastasis(M) " NS Note: The statistical analysis was performed using
MO 23(45) 28(55) sthientest(*), Spearman correlation coefﬁcient(§)' or
Mi 3(75) 125) Chi-Square test(), and the results suggest that cathepsin D

*: The term weakly means that there were positive cells
less than 50%.
TStrongly means there were positive cells more than

50%.

T"The statistical analysis was performed using

spearman correlation coefficient(f) or Chi-Square test( Y,
and the results suggest that cathepsin D expression did not
significantly correlate with any parameters.

¥ not significant

el #35u Lauren E5oll wheld FEEG 2
B3} vnky AoldlAx wE el ol & FA X
SRS, Pt Agelvt A AF {5l w
AL Fog Ho] & WAY 4 U cH(Table 2).
2y BARHe g duje ARAT Ystto]
U A%3E A58 FHINEEL U FUA A
H3l cathepsin D7} © ZatA wd=ElE A3
WAY 4+ AACHFig. 6).

expression did not significantly correlate with any
parameters except age.
NS*: not significant
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+ Eedl, AL A5 9HCI%)NA Ate]
wAgE Zoll wls] 3249 79 4H(33%)°] Ay
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Fig. 6. Strong expression of cathepsin D is recognized at tumor emboli(arrows) in the lymphatics(LSAB, x200).
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Fig. 7. Survival of patients to immunohistochemical stain-
ing for cathepsin D. No significant survival dif-
ferences were found between two groups according
to log rank test(p<0.05).

€ 3l tzA 9] Hidel o Z¢ Mg K
TollA Afubgo] Eokont A4 9oE gyt
(p>0.05). 12} W ol A T ZslA AME Kol
TolAe 493 Ase v Fsle AYE 4A
g 4 91l cH(Table 3, p<0.05).

Table 3. Relationship between marginally intensely stained
carcinoma cells and lymphatic invasion

Staining for Lymphatic Lympbhatic
cathepsin D invasion(—) invasion(+)
Evenly stained 33(87%) 10(59)
Marginally stained 5(13%) 7(41%)

Note: The statistical analysis was performed using
Chi-Square test, and the results show the tendency to
lymphatic invasion in intensely stained carcinoma cells at
the margin of carcinoma tissues(p<0.05).
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Cathepsin D= GHBR-3| § A2 4] aspartic prote-
inase®] UF-olck EAFe] 52,000DaY vl H]
A Ql pro-cathepsin D2 mannose-6-phosphate
£49} Asle] GolgidlE -gutEl ¥ endosome
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FRAE AX EArEFo] 34,000DaQ] FAI3t
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Helz Wse Ho2 LeA 9Ieke). Cathepsin D
% popsin, gastn, reninS 3} FAT FATFZE 7}
A Qledl, FAHES 7247 A9 Y Al Sl
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pepsinogen I, pepsinogen II, slow moving proteinase,
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Feko] procathepsin D7} H-v] Ei&=d] o] AFLE
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