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Expression and Clinical Significance of uPA and Cath-D

in Endometrial Carcinoma
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ABSTRACT Objective: To investigate the expression of urokinase-type plaminogen activator (uPA) and cathepsin D (Cath-D) in
endometrial carcinoma and the correlation of the expression with clinical pathological feature of endometrial carcinoma. Methods: Ten
cases of normal endometrium specimens, 17 cases was endometrium hyperplasia tissues, and 31 cases of endometrial cancer specimens,
were analyzed using immunohistochemistry. The relationships among uPA and Cath-D in the endometrial cancer were analyzed by X?
test, Fish's exactly test and Pearson test. Results: The positive expression rates of uPA and Cath-D in the endometrial carcinoma tissue
were significantly higher than those of the endometrial hyperplasia tissue and the normal endometrial one's respectively(P<0.05). There's
no significance between the endometrial hyperplasia and the normal one's in the expression of uPA and Cath-D. The expression of uPA
and Cath-D varies according to the disease stage, histological grade and myometrial invasion of endometrial carcinoma (P<0.05). Cath-D
positive cases were significantly positively correlated with uPA positive cases (1=0.673, P<0.05). Conclusions: The interaction between

uPA and Cath-D plays a coordination role in the invasion and metastasis endometrial carcinoma. Cath-D can promote uPA in the process

of invasion and metastasis, so uPA and Cath-D may be important indexes to predict the prognosis of endometrial carcinoma.
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Introduction

Endometrial carcinoma is a common gynecological malig-
nancy, accounting for 20% -30% of the female reproductive
system. In recent years, its incidence is increasing and onset age is
becoming younger. The invasion and eventual metastasis of tumor
are accomplished by lots of interdependent processes, which must
penetrate the cells and matrix barrier through attachment, adhesion
and invasion to the basement membrane and extracellular matrix.
The system of Urokinase-Type Plasminogen Activator (uPA) plays
an important role in the process of degrading extracellular matrix.
UPA is a serine protease that catalyzes the activation of
plasminogen into plasmin by cleaving the arginine-valine bond,
leading to the degradation of extracellular matrix proteins M. In
addition to such direct function, uPA influences cancer invasion
and metastasis though the activation of metalloproteinase and
other proteases?. In recent years, studies have shown that cathepsin
D (Cath-D) can also activate Cathepsin B, which can induced the

activated uPA B4, This study was to examine immunohistochemi-
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cally the expression of uPA and Cath-D in human endometrial
tissues. Furthermore, it investigated the relationships between such
expression levels and clinicopathological features as well as the

clinical significance of expression in carcinoma progression.

1 Materials and methods

1.1 Patients and Pathologic Specimens

Thirty-one patients with endometrial carcinoma visited Qing-
dao University Hospital between January 2012 and June 2013 and
underwent hysterectomy, bilateral salpingo oophorectomy, and ly-
mph node dissection or biopsy were recruited. Patient age ranged
from 32 to 72 years (median, 58 years). According to the Internati-
onal Federation of Gynecology and Obstetrics (FIGO) classificati-
on (2009), 10 ofthe 31 patients were stage la, 6 were stage Ib, 8 w-
ere stage II, 5 were stage III, 2 were stage IV. With regard to histo-
logical grade, 8 were grade 1 (G1), 9 were grade 2 (G2), 14 were
grade 3 (G3). The depth of myometrial invasion was evaluated by
histological examination. Of the 31 cases, 15 showed no
myometrial invasion or invasion with depth of 1/2 or less in the
myometrium, and the remaining 16 showed invasion of more than
1/2 of the depth.

Seventeen cases of endometrium hyperplasia tissues were
collected in Qingdao University. Patient age ranged from 45 to 49
years (median, 48 years). Of the 17 cases, 7 were in the
endometrium simple hyperplasia, 5 were complex hyperplasia, 5

were atypical hyperplasia. Ten cases of normal endometrium,
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obtained from women who underwe nt hysterectomy for uterine
myoma, were selected from the pathology file of Qingdao
University Hospital. Patient age ranged from 38 to 54 years
(median, 49 years).Of the 10 specimens, 5 were in the proliferative
phase and 5 were in the secretory phase. All of patients did not
receive the preoperative chemotherapy and endocrine therapy
before the operation. These specimens were fixed in 10%
phosphate-buffered formalin and embedded in paraffin.
1.2 Experimental materials and methods

Serial 3-p.-thick cryosections were cut by an ultramicrotome
for immunohistochemical analysis. Immunohistochemical staining
was performed using the standard avidin-biotin complex peroxida-
se method. They were deparaffinized in xylene and rehydrated in
graded ethanol. To increase the specificity and sensitivity, endoge-
nous peroxidase activity was blocked with 3% hydrogen peroxide
(H,0,) for 5 minutes. And then the samples rinsed with phosphate-
bufered saline (PBS) 3 times for 3 minutes. The slides were incub-
ated with primary antibody monoclonal rabbit anti-uPA (dilution
1:200; Beijing Biosynthesis Biotechnology co., Ltd, China);
monoclonal mouse anti-Cathepsin D (dilution 1:100; zhongshan
Golden Bridge biotechnology, Beijing, China) for 60 minutes at
room temperature. Sections were then washed three times for 2
minutes in PBS, and incubated for 15 minutes at room temperature
with the secondary antibodies (PV-6000; zhongshan Golden Brid-
ge biotechnology, Beijing, China). Antigen-antibody complexes
were detected using the avidin-biotin-peroxidase method using dia-
minobenzidine (DAB, zhongshan Golden Bridge biotechnology,
Beijing, China) as a chromogen. After counterstaining and dehydr-
ation, tissue sections were evaluated by light microscopy. Sections
of human breast cancer tissue were used as positive controls as
indicated by the manufacturer. PBS of the primary antibodies was
used as a negative control.
1.3 Interpretation of immunohistochemical staining

Immunohistochemical staining was evaluated independently

by two pathology doctors, who were blinded towards patient
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Fig.1 The expression of uPA in endometrial carcinoma

(magnification, x400)

outcome. Cases with disagreement were discussed at a multihead
microscope. Positive immunostaining was detected in the cytopla-
sm of tumor cells and showed brown staining. Five powerful micr-
oscope fields were randomly selected and the percentage of immu-
nostaining of tumor cell in each field was counted. The percentage
of cells stained were scored as 0=0-25% of cells stained, 1=25-50
% of cells stained, 2=50-75% of cells stained, 3=more than 75% of
cells stained. Staining intensity was scored as O=weak, 1=modera-
te, 2=strong. The two parameters were added, resulting in an indi-
vidual immunoreactivity score ranging from 0 to 5 for every case.
To separate cases with high expression from cases with low expre-
ssion, we arbitrarily classified the expression with an immunoreac-
tivity score =2 and >2 as positive. The cutoff points were based on
the distribution of the staining results.
1.4 Statistical Analysis

The statistical calculations were made using the SPSS 17.0
software system. The differences in the positive expression of uPA
and Cath-D were evaluated using X> test. The differences in the
positive rate of immunostaining according to the FIGO stage (I
versus [I+III+1V), histological grade (G1 versus G2+G3) and the
myometrium invasion (depth of 1/2 or less versus more than 1/2 in
the myometrium invasion) were evaluated using Fisher’s exact
test. Correlation between uPA and Cath-D was examined by
Pearson correlation test. A tied P value of <0.05 was considered

significant.

2 Results

2.1 UPA, Cath—D positioning in endometrial Carcinoma

The expression of uPA and Cath-D in monoclonal antibodies
had been used previously to demonstrate the expression of Upa
and Cath-D in endometrial carcinoma which was based on the
intensity of cytoplasmic brown staining and was assessed in the
cytoplasm of tumor cells 9. A representative sample of the staini-
ng patterns observed in endometrial carcinoma was presented in
Fig.1 and Fig.2.

Fig.2 The expression of Cath-D in endometrial carcinoma

(magnificent, x400)
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2.2 UPA, and Cath —D expressi on in endometrial

Carcinoma
The positive rates of uPA and Cath-D were significantly hig-

her in endometrial carcinoma than those in endometrium hyperpl-

asia (P<0.05), and in normal endometrium (P<0.05), respectively.
However, the positive rates of uPA and Cath-D in endometrium
hyperplasia were not significantly higher than those in normal
endometrium (P>0.05), (Table 1).

Table 1 Expression of uPA and Cath-D in different endometium

CATH-D uPA
Item n Positive ~ Negative X2 P Positive ~ Negative X? P
Endometrial carcinoma 31 26 5 8.157* <0.05 25 6 4.23 0.04
Endometrium hyperplasia 17 8 9 5.53%* 0.019 7 10 6.023 0.014
Normal endometium 10 3 7 0.217** 0.641 4 6 0 1

Note: * Endometrial carcinoma vs Normal endometrium.
** Endometrial carcinoma vs Endometrial hyerplasia.

*** Endometrial hyerplasia vs Normal endometrium.

2.3 Endometrial carcinoma uPA expression of Cath—D and
relationship with clinical pathology

The positive rate for uPA and Cath-D were significantly
higher in endometrial carcinomas of advanced FIGO stages
(II+III+1V) than those in the early stages (I) (Pgyp=0.043, Ppa=0.

018). Positive rates for uPA and Cath-D were significantly higher
in G1 than those in G2 and G3 (P 5=0.048, Pp,=0.021). Positive
rates for uPA and Cath-D were significantly higher in depth of >1/2
than 0f<1/2 in the myometrium invasion (Pcg=0.018, Ppx=0.007),
(Table 2).

Table 2 Correlation between uPA and Cath-D Expression and clinical/pathological factors

NO.of CATH-D uPA
Characteristics ) P-value P-value
patients Positive Negative Positive Negative
FIGO stage
1 16 11 5 10 6
<0.05 <0.05
I-1v 15 15 0 15 0
Myometrial invasion
<1/2 15 10 5 9 6
<0.05 <0.05
>1/2 16 16 0 16 0
Grade
lor2 17 12 5 11 6
<0.05 <0.05
3 14 14 0 14 0

2.4 UPA and Cath—D correlation of expression in endo—

metrial Carcinoma

Statistical analysis suggested a positive relationship between
expression of uPA and Cath-D (r=0.673, P<0.05)(Table 3).

Table 3 Relationship between expression of uPA and Cath-D

Cath-D
uPA N
Positive Negative
Positive 25 24 1
Negative 6 2 4

3 Discussion

UPA is a multifunction silk ammonia acid protease with
relative molecular weight for 55 000, which can synthetize by

fibroblast, monocyte, neutrophil, epithelial cell, and tumor cell,

initially secrete with no enzyme activity of single chain enzyme
original (pro-uPA) form, then pro-uPA was activated by fibrinoge-
nase and catepsin, on its 158 locus where Lys Department was sp-
lit into duplex structure which connect by disulfide bond™. Fibrin-

ogenase can degrading basal lamina which include extracellular
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matrix, laminin, and fibroglycan, and type IV collagen, by directly
or indirect activating matrixmetalloproteinas es (MMPs) ¥, there-
by further degradation extracellular matrix and dissolved intercell-
ular substance connective tissue, entered vascular by turning
through vascular basilar membrane, caused tumor local infiltration
sexual growth, and encroached vascular system to result in
metastasis. Gerstein's research shows that the expression of uPA
and vascular endothelial growth factor in endometrial carcinomas
were obviously related with each other ®. uPA could directly activ-
ating of vascular endothelial growth factor, degrading extracellular
matrix and microvascular basement membrane, and creating good
micro-environment for endothelial cell migration, proliferation and
tumor angiogenesis, also in conducive to tumor cells shed into
nearby blood vessels or tissues, namely, playing an important role
in cell migration and tumor invasion and metastasis process 1% In
recent years, study found that the overexpression of uPA gene in
endometrium plays an important part in development of endometr-
ial cancer M. This study showed that the expression of uPA in
endometrial cancer group was higher than in hyperplasia group or
in control group. And with surgical-pathological staging and depth
of myometrial imbibition and degree of differentiation increased,
the expression of uPA was increase by degrees of endometrial
cancer. What prompt that the uPA expression was associated with
endometrial carcinoma, which also could represent the invasion
and metastasis of endometrial carcinoma and its malignant
behavior.

Cath-D was found in 1979 by Westleg and Rochefort ", It is
an endopeptidase belonging to Aspartic Acid Lysosomal enzyme,
which could also induced by estrogen in the acidic potential of
hydrogen (pH). Cath-D was transport from golgi apparatus by
soluble enzyme full target receptor after synthesis, and was
decompose into double-stranded forms (34kDa and 14kDa) after
entering the Lysosomes, at last accumulate together stability I,
Cath-D could synthesis in normal tissue and exists at light
concentration in normal cells. The overexpression of Cath-D gene
can cause excessive load of lysosomal targeting channel, resulting
in continued secreting of 52kDa and other Lysosomal release M.
Its normal function is to decompose protein in the lysosomal acidic
pH environment. When your Cath-D overexpression, the acidic
protein decomposition activity of mitogen substrates and basement
membranes and many other substrates, accordingly contributing to
mitosis, dissolved the basement membrane, and extracellular
matrix, and connective tissue, also accelerating the growth and
metastasis of cancer cells ™. Study reported that Cath-D were
abnormal expression in many malignant tumors such as breast
cancer, gastric cancer, and esophageal cancer, who is closely
related to the infiltration and metastasis of tumor . It is one of
the important sign of bad prognosis. In this study, the rate of
Cath-D expression in endometrial carcinoma group is higher than

that in hyperplasia group and control group. And it was related

with the increase of the surgical pathological staging, the increase
of muscular layer infiltration depth and tissue differentiation
degree increased. Cath-D may play an very important role in the
occurrence and development of endometrial cancer. The higher
expression rate of Cath-D, the stronger invasiveness of endometri-
al cancer, and the poorer in the patients, it was suggested that
Cath-D might be a significant prognostic indicators in cancer'™.
Malignant tumor cells can produce a variety of proteolytic
enzyme for degrading extracellular matrix and basement membra-
ne, providing space and channel for its growth and metastasis.
Cath-D is one of their proteolytic enzyme . On the one hand
degradation of extracellular matrix by hydrolysis, participating in
tumor invasion and metastasis, on the other hand, activating the
cathepsin B, further activating the prourokinase Activator (uPA),
and binding with uPA receptor (uPAR), so it can adjustment
tumor-related protein degradation B, This study showed that there
was appositive correlation between the expression of uPA and
Cath-D, and the expressions relate with the infiltration and metast-
asis of endometrial carcinoma. It is considered that Cath-D with
uPA together accommodates tumor-associated protein decomposit-
ion. As further awareness of process of endometrial carcinoma
invasion and with more rigorous inspection and measurement, we
will make advance in the prevention and treatment in endometrial
carcinoma. Cath-D and uPA combined testing can help to
determine the prognosis of endometrial carcinoma. Both of them
are likely to become target of molecular therapy of endometrial
Carcinoma in the future. Designing specific detection and
treatment for the endometrial carcinoma infiltration of all stripes,
can effectively restrain their invasion and metastasis, and may
offer a new method for treatment of endometrial carcinoma.
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