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HCG And Derivatives As Matrix Metalloproteases Inhibitors

FIELD OF THE INVENTION

The present invention relates to the use of hCG, hCG B-subunit, as well as
fragments and active derivatives thereof, or hCG B-core in the preparation of a medicament
for the prophylaxis and/or the treatment of pathologies requiring mhibition of the matrix

metalloprotease (MMP) enzymatic activity.

BACKGROUND OF THE INVENTION

Several pathological processes involve tissue remodeling and degradation, including
tumor invasion, joint destruction in rheumatoid arthritis and osteoarthritis, periodontotitis
and angiogenesis-dependent diseases such as cormeal neovascularization, diabetic
retinopathy, neovascular glaucoma, hemangioma, psoriasis, scleroderma and solid tumors.

Tumor invasion is a compliex multistage process involving: a) tumor cell exit from
the primary tumor and transit across host basement membrane; b) penetration (intravasation)
and transit through the vascular system; c) arrest at distal site in the vasculature and exit
from the circulation by repenetration of endothelial basement membrane (extravasation); d)
entry into target tissue and proiiferation at the secondary site.

One of the key events necessary to allow the passage of tumor cells is the removal of
the extracellular matrix (ECM) by ECM degrading enzymes secreted by metastatic tumor
cells and/or tumor-activated host stroma cells (D.J. Dodwell et al., 1993).

Basement membrane and interstitial connective tissue make up the ECM, which is
composed by collagen, proteoglycans and adhesion glycoproteins. ECM provides a physical
support to cells and tissues and cel-ECM interactions regulate cell growth, differentiation
and migration.

ECM degrading enzymes inclide matrix metalloproteases (MMPs), urokinase, tissue

plasminogen activator, cathepsins, trypsins and heparanases.

CONFIRMATION COPY
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MMPs, which are secreted as proenzymes and require activation, comprise three

subclasses, based on substrate preference: interstitial collagenases, gelatinases or type IV
collagenases and stromelysins (reviewed by J. F. Woessner, 1991, see in particular Table 1).

A positive correlation between overexpression of MMPs (mostly type IV
collagenases and stromelysin 3) and tumor aggressiveness has been established for several
types of tumors (see I. C. Anderson et al, 1995; B. L. Lokeshwar et al, 1993; W. C. Powell
et al, 1993; and I M. Ray, 1995). '

In rheumatoid arthritis and osteoarthritis, infiltrating monocytes/macrophages,
inflammatory cytokine-activated synovial fibroblasts and chondrocytes produce abnormal
amounts of collagenase which contributes to cartilage degradation and progression of the
disease (A. M. M. Miltenburg et al, 1995).

MMPs are also involved in normal and pathological angiogenesis, as endothelial cells
have to degrade the ECM to exit from the parent vessel and initiate a new capillary network
(R. B. Vernon et al, 1995).

It has also been suggested that MMPs may play a role in multiple sclerosis in
connection with blood-brain barrier injury (G.A. Rosenberg et al., 1996).

Taken together the above data suggest that MIMPs may represent a therapeutical
target in many diseases. Accordingly, various strategies based on natural or synthetic
compounds are being developed to inhibit MMP activity.

ECM degradation is a tightly regulated process and collagenase proteolysis is
controlled following secretion by naturally occurring inhibitors. The most significant of these
are the tissue inhibitors of MMPs (TIMPs), which are locally produced by host tissues and
even tumor cells (E. C. Kohn et al,, 1995),

TIMPs form complexes with MMPs thereby preventing proenzyme activation and
MMP catalytic activity.

Blockade of MMP production and/or activity has been shown in vitro and in vive to
prevent tumor growth and invasion (I. C. Anderson et al, 1996; X. Wang et al, 1994; A.
Albini et al, 1995; A. Melchiori et al, 1992; A. Albini et al, 1994; R. Benelli et al, 1994),
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angiogenesis (R. E. Galardy et al, 1994; M.A. Moses, 1993), and cartilage/bone destruction

in arthritis (J.G. Conway et al, 1995; EM. O'Byme et al, 1995;L.J. Bonassar et al, 1995).

Human chorionic gonadotropin (hCG) is a glycoprotein hormone secreted by the
placenta and other normal and neoplastic tissues. It is secreted and acts so in both an
endocrine and paracrine way. hCG is an heterodimer composed of noncovalently bound
subunits ¢ and B, each one having structural homology with the cystine-knot family of
growth factors (platelet derived growth factor PDGF, vascular endothelial growth factor
VEGF, nerve growth factor NGF and others), which are unrelated with hCG or with the
family of glycoprotein hormones, as it has been recently demonstrated by the analysis of the
hCG crystalline stracture.

Dissociated hCG subunits can be found in urine and are often produced by tumors of
the bladder, pancreas, cervix, lung, liver, and stomach as well as by trophoblastic tumors and
testicular germ cell tumors. l

Besides dissociated subunits, a variety of other metabolic forms of hCG can be
found, particularly in urine, including hCG isoforms with various degrees of glycosylation,
nicked kCG and a typical hCG-B proteolytic fragment, termed B-core which is a disulfide
bound two-chain polypeptide encompassing residues 6-40 and 55-92 of the hCG-p subunit.

In addition to the above mentioned isoforms, deglycosylated hCG can be obtained by
different chemical and/or biotechnological ways, as described, for example, by Kalyan and
Bahl (see Kalyan et al., 1983).

B-core, as deglycosylated hCG or the single isolated subunits, does not show hCG-
like biological activity, but represents a major form of immmnoreactive hCG and can
contaminate pharmaceutical preparations of urinary hCG.

Lunardi-Iskandar et al. (Lunardi-Iskandar et al., 1995) have shown that hCG and the
hCG (B-subunit inhibit KS cell lines derived from Kaposi’s sarcoma, and inhibit tumor
production by such cell lines in nude mice. Regression of Kaposi’s sarcoma has been shown
in two women during pregnancy, when the level of this hormone is high.

Applicant had also previously found (see Italian Patent Application No. RM96A309)
that KS cells membranes above defined contain binding sites of B-core and deglycosylated
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hCG and it has been concluded that P-core itself and/or
deglycosylated hCG is the agent responsible for the in vivo
and in vitro biological activities found by Lunardi-
Iskandar.

It will be clearly understood that, although a
number of prior art publications are referred to herein,
this reference does not constitute an admission that any of
these documents forms part of the common general knowledge

in the art, in Australia or in any other country.

DESCRIPTION QF THE INVENTION

Object of the present invention is the use of

hCG, hCG B-subunit, as well as active fragments and
derivatives thereof, or hCG B-cére in the preparation of a
medicament for the prophylaxis and/or the treatment of
pathologies requiring inhibition of the MMP enzymatic
activity. Examples of such pathologies include: tumors,
chronic inflammatory diseases, such as rheumatoid
arthritis, osteoarthritis, periodontitis, multiple
sclerosis and other angiogenesis-related pathologies.

Another object of the present invention are
prharmaceutical compositions comprising hCG, hCG B-subunit,
as well as fragments and active derivatives thereof, or hCG
B-core in the presence of one or more pharmaceutically
acceptable excipients, for the prophylaxis and/or treatment
of pathologies requiring inhibition of the MMP enzymatic
activity.

A further object of the present invention are
methods for the prophylaxis and/or the treatment of
pathologies requiring inhibition of the collagenase
enzymatic activity comprising administering an effective
amount of hCG, hCG B-subunit, as well as fragments and
active derivatives thereof, or hCG B-core together with a
pharmaceutically acceptable excipient.

For human therapy, the preferred dose of active
ingredient is comprised between 10,000 and 500,000 Units.

The administration route of this active

\\melb_files\home§\cintae\Keep\speci\37711.97 . doc 12/13/00
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ingredient can be intravenous, intramuscular and
subcutaneous. Other administration routes, which can
guarantee the desired blood levels of active ingredient,
are equally comprised in the present invention.

hCG is, preferably, recombinant and can be
prepared, for example, by expression from CHO (Chinese
Hamster Ovary) cells, that have been suitably transfected
with the corresponding DNA, according to the technique
described in EP Patent 160, 699.

\melb_f i les\home$\cintae\Keap\speci\37711.97 .doc 12/13/00
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Suitable lyophilized pharmaceutical compositions
containing hCG are described in the published PCT Patent
Application WO 93/11788 and can be advantageously used
according to the present invention,

Ligquid pharmaceutical formulations, ready to be
uged, are described in the PCT Patent Application No.
95/EP/1778 and can also be advantageously used according to
the present invention.

The present invention will now be described by
means of the following Examples which should not be
construed in any case as limiting the invention, The
Examiner will refer to the Figures, as specified,

For the purposes of this gpecification it will be
clearly understood that the word “comprising” means
“including but not limited to”, and that the word
“comprises” has a corresponding meaning.

DESCRIPTION OF THE FIGURES

Figure 1: shows a zymogram of proteins secreted
by Kaposi’s sarcoma cells KS-IMM incubated in collagenase
buffer without (A) or with r-hC¢ 20 pg/ml (B), hCG-B
subunit 10 pg/ml (C) or (-core fragment 5 jig/ml (D). KS-
IMM cells secrete the 72 kD active form of MMP-2, as
evidenced by a white band of lysis at the relevant MW (A).
The MMP-2 band disappeared when the gels were incubated
with r-hCG (B), hCG-f subunit (C) or B-core fragment (D).

Lane 1l: molecular weight markers; lane 2: not
pre-treated sample; lane 3: gample pre-treated with u-hCG
(40 pg/ml). ‘

Figure 2: shows the results of a zymogram of type
I collagenase from Clostridium histolyticum incubated in
collagenase buffer alone (a) or with the addition of r-hCG
(B). The lytic band in the presence of r-hCG were much
less pronounced than in collagenase buffer alone.

Lane 1: molecular weight markers; lane 2:
thrombin (25 U); type I collagenase (5 [ig).

\melb_ilest\home$\vicky\Reep\speci\37711.97 doc B/24/99
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Figure 3a: shows the experimental growth of KS
IMM cells (with MG) inoculated in nude mice, as controls
(1st experiment).

Figure 3b: shows the experimental growth of KS
IMM cells (with MG) inoculated in nude mice treated with 1
ug/mouse hCG B-core (lst experiment).

Figure da: shows the experimental growth of KS
IMM cells (with MG) inoculated in nude mice, as controls
(2nd experiment).

Figure 4b: shows thevexperimental growth of K8
IMM cells (with MG) inoculated in nude mice treated with [3-
subunit 7.8 lg/mouse.

Figure dc: shows the experimental growth of KS
IMM cells (with MG) inoculated in nude mice treated with r-
hCe 12.5 ug/mouse.

Figure 5a: shows the experimental growth of KS
IMM cells (3rd experiment) inoculated in nude mice treated
with r-hCG or hCG B-core; in particular, the difference in
growth up to the 13th day following inoculation is shown.

Figure 5b: shows the experimental growth of KS
IMM cells (3™ experiment) inoculated in nude mice treated
with r-hCG or hCG fB-core; in partieular, it shows that the
tumor growth progressed similarly in control and treated
groups.

Figure 6a: shows the experimental growth of KS
IMM cells inoculated in nude mice in controls, indicating
the progression of the tumor at the 13th day.

Figure 6b: shows the experimental growth of KS$
IMM cells inoculated in nude mice treated with r-hcG 16
lg/mouse, indicating the progression of the tumor at the
13th day.

Figure 6c: shows the experimental growth of KS
IMM cells inoculated in nude mice treated with hcG P-core 5
pg/mouse, indicating the progression of the tumor at the
13th day.

Figure 7: shows the results of zymographic
analyses of 5 cell lines, in either the absence (-) or the

\imelb_files\hone$\Vicky\Keeprapecit37711.97.doc 8724799
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presence (+) of r-hCG, added to the collagenase digestion
buffer at the concentration of 16 pg/ml.

Lane a: supernatant of KS-IST XX cell (5 ug total
protein)

5 Lane b: supernatant of KS-IST XXVI cells (5 ug)
Lane ¢: supernatant of symovial sarcoma cells (5
ng)

Lane d: supernatant of KRS IMM cells (10 ug)
Lane e: supernatant of MRC5 cells (10 pUg).

10 Lane mw: molecular weight markers.

\\melb_files\home$\Vicky\Keep\speci\37711.97.doz 8/24/39
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Arrows on the left indicate the electrophoretic mobility of gelatinase A (A) and gelatinase B

(B).

EXAMPLES

Example 1: -hCG. hCG B-subunit and B-core fragment inhibit in vitro type IV collagenase
produced by Kapasi’s sarcoma cells.

KS-IMM is an immortalized cell line derived from an HIV-negative human Kaposi's
sarcoma.

KS-IMM cells were grown at 80% confluency in DMEM supplemented with 10%
FCS and then incubated for 24 hr in FCS-free DMEM. At the end of incubation the
conditioned medium was collected, centrifuged for 5 min. at 1,000 rpm, dituted 1:5 with
99% ethanol and stored at -20°C for at least 2 hr.

Ethanol precipitated proteins were collected by centrifugation at 10,000 pm for 20
min. at 4°C and dried.

The precipitated proteins were dissolved in 0.1 volume of 40 mM Tris-HCL, pH 7.5.
Total protein concentration was determined by the method of Bradford, with a commercial
kit (Bio-Rad), using as a standard BSA.

To test the collagenase activity secreted by KS-IMM cells in the conditioned
medium, the precipitated proteins were submitted to zymography.

Four samples of proteins, 10 pg each, were loaded under non-reducing and non-
denaturing conditions onto a 7% SDS-PAGE gel containing 0.1% gelatin (Stetler-Stevenson
et al, 1989). At the end of the electrophoretic run the gel was washed for 1 hr with 2.5%
Triton X-100 to remove SDS, cut into 4 pieces containing one sample each and incubated
for 18 hr at 37 °C in 40 mM Tris-HCL 0.2 M NaCl, 10 mM CaCly, pH 7.4 (collagenase

buffer), in the absence and in the presence of 20 pg/ml r-hCG or 10 pg/ml hCG-B subunit or
5 pg/ml B-core fragment, respectively.

The gel pieces were then stained with a solution: 10% acetic acid, 50% methanol and
12.5% of a solution 1% Commassie Brilliant Blue (CBB) for 1 hour, and destained with

7.5 % acetic acid, 25 % methanol,
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The collagenase activity was evidenced by a white band over a blue background.
Results are shown in Fig. 1.

Example 2: r-hCG inhibits in vitro type I collagenase

Two samples of type I collagenase from Clostridium histolyticum (Sigma code C
0130), 5 pg each, were submitted to zymography, as described in Example 1. At the end of
the electrophofetic run the gel was cut into two pieces, incubated without and with 20

ptg/ml r-hCG, and processed as in Exanaple 1. Results are shown in Fig, 2.

Example 3: r-hCG, its 3-subunit and B-core fragment in vivo inhibit the angiogenic process.

Materials and methods

C57BL/6 mice and 37 (CD-1)BR nude mice were obtaizied from Charles River
(Calco, Como, Italy).

Reagents

Matrigel, an extract of the murine Engelbreth-Holm-Swarm (EHS) tumor grown in
C57BL/6 mice, was produced as described previously (Kleinman et al., 1986).

Briefly, EHS tumor material was homogenized with a polytron homogenizer in a
high-salt buffer (3.4 M NaCl, 50 mM Tris pH 74, 4 mM EDTA with 2 mM
N-ethyl-maleimide).

The homogenate was separated from the supematant by centrifugation and the
procedure was repeated three times. The remaining pellet was solubilized in 2 mol/l urea (2
M urea, 50 mM Tris pH 7.4, 150 mM NaCl) overnight.

The supernatant was cleared by centrifugation and dislyzed extensively against
Tris-saline and finally against Dulbecco's Modified Eagles Medium (DMEM), The resulting
material, Matrigel, is rich in basement membrane components (laminin, collagen IV, nidogen
and perlecan) with limited quantities of growth factors (Siegal et al, 1993), The heparin used
was Clarisco (Shwarz Pharma S.p.A., San Grato-Lodi, Italy).

Cell supernatants
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KS spindle cell cultures were used for preparation of supernatants. KS cells were

grown in RPMI-1640, 10% fetal calf serum supplemented with glutamine (300 pg/ml),
heparin (60 mg/500 ml) and ECGS (30 mg/500 ml).
In vivo angiogenesis

Matrigel (MG, 12 mg/ml), a reconstituted basement membrane, is liquid at 4°C and
when inoculated subcutaneously solidifies into a solid gel under the skin of the mice.

Addition of heparin 2500 U/ml and 12 pl of KS supematants (20 pl/ml) to a final
volume of 600 pl results in a strong angiogenic response with neovessel formation in the
Matrigel, no reaction is induced by Matrigel alone.

We tested the effects of hCG and derivatives by direct addition to the Matrigel
mixture prior to injection. Four days after injection the animals were sacrificed and the gels
recovered and weighed.

Haemoglobin content was measured as a direct indicator of angiogenesis. The
recovered gels were minced and dispersed in water, and hacmoglobin released was measured
using a Drabkin reagent kit 525 (Sigma), the concentration was calculated from a standard
curve and normalized to 100 mg of recovered gel.

Experimental growth of KS cells in vivo

Four distinct experiments were carried out, under different conditions:

1) KS IMM cell cultures were pretreated in vitro with B-core 0.5 pg/ml for 96 hours before
injection into nude mice.

Two groups of animals were used; the control group (8 mice) was injected Lp. with
physiological solution, the second (9 mice) with 1 ug/30 gr mouse B-core 96 hours before
cell inoculation.

The dosage of B-core in the first experiment was calculated on the basis of human
administration, using equivalent doses taking into account the relation between human and
murine body weight and stoichiometric proportion between hCG and the B-core.

All the mice were injected with 5x10° KS IMM cells suspended in 250 pl of MG.

The treatments were continued daily up to the end of the experiment.
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2) KS IMM were pretreated in vitro with 1.6 pg/ml of 1-hCG or 1 pg/ml of B-subunit 24
hours before inoculation into nude mice.

Animals (8 for each group) were also pretreated with physiological solution or with
r-hCG 12.5 pg/30 gr mouse or B-subunit 7.8 pg/30 gr mouse 24 hours before inoculation.

Animals were then inoculated s.c. with 5x10° KS IMM cells without MG. For
intralesional treatment r-hCG 12.5 1ig/30 gr mouse every 48 hours or B-subunit 7.8 pg/30 gr
mouse daily for 3 weeks were used.

Controls were treated daily by intralesional injection of physiological solution. Doses
were chosen on the basis of the paper of Lunardi-Iskandar et al. (Lunardi-Iskandar et al.,
1995), in which 12.5 pg/30 gr mouse of u-hCG were utilized.

We have utilized the same dose for -hCG and the corresponding stoichiometric
dosage (7.8 pg/30 gr mouse) for the B-subunit.

3) Cells and nude mice were not pretreated. Animals (8 for each group) were inoculated s.c.
with 5x10° KS IMM cells per 0.2 ml of serum-free medium plus MG (250 pl, 10 mg/ml).
Animals were treated ip. with r-hCG 16 pg/30 gr mouse or B-core 5 pg/30 gr

mouse 3 times the first week and daily for the subsequent weeks. This experiment required
21 days.

4) This experiment was conducted as in 3, but was stopped at the initial phase of tumor
growth (13th day).

We have utilized 7 mice for the control group, 6 for the f-subunit 10 pg/mouse
treated group and 7 for the B-core 5 pg/mouse treated group.

One of the mice treated with B-core died at the 8th day after inoculation and is not
included in our results; this mouse however showed a hardly palpable tumor.

At the 13th day, tumors were excised, weighed and processed for angiogenesis

evaluation, measured as haemoglobin content.
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Gelatin zymography

Gelatin zymographs, used to visualize the type-TIV collagenases which also have a
characteristic gelatinase activity (gelatinase A and B) were performed according to
Heussen and Dowdle (Heussen and Dowdle, 1980) with minor modifications.

SDS-PAGE gel (7%) containing co-polymerized gelatin at a final concentration of
0.6 mg/ml or 0.06% w/v were prepared. Samples of proteins (10 pg for KS IMM and
MRC5 cell lines and 5 pug for KS spindle cell lines and simovial sarcoma cell lines) were
redissolved in 40 mM Tris, pH 7.5, and electrophoresed in SDS-PAGE gel (7%) containing
co-polymerised gelatin (0.1%).

After electrophoresis the gel was washed 4 times (30 min each) in 2.5% Triton
X100 to remove SDS, cut into small identical portions and incubated for 18 hours at 37°C
in 40 mM Tris, 200 mM NaCl, 10 mM CaCl, buffer, pH 7.4, in either the absence (-) or
the presence (+) of r-hCG 16 pg/ml.

After digestion the gel was stained with a solution: 10% acetic acid, 50% methanol
and 12.5% of a solution 1% Coomassi¢ brilliant blue for 1 hour, and destained with 7.5%
acetic acid and 20% methanol.

Enzyme-digested regions were identified as white bands against a biue background.
RESULTS ‘
1-hCG and B-subunit inhibit the angiogenic response in Matrigé] (MG) sponges

In this experimental model, MG alone can be utilized as a negative control, while
KS-supematants in the presence of heparin represent a positive control, since they nduce
neovascularization into the gel.

The addition of hCG to the MG containing KS- supematants and heparin, reduced
the formation of new blood vessels. The inhibitory effect was also evalnated by measuring
the haemoglobin content.

Four days after MG injection, animals were sacrificed and gels extracted for
evaluation of angiogenesis.

Here we report the results of the first experiment; r-hCG 16 pg/ml and p-subunit
10 pg/ml were tested. The data are summarized in Table 1.
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hCG and derivatives reduce experimental growth of KS cells in vivo iﬁ the initial phase by
control of the angiogenic process

Inoculation of KS IMM cells subcutaneously into nude mice promotes the
formation of an experimental tumor. Four assays were conducted, using this experimental
model.

The first experiment was conducted by inoculation of KS IMM cells with Matrigel.

A rapid tumor growth was obtained. However the results (Fig. 3) showed no
difference between the control and the B-core treated group, because possibly the B-core
intraperitoneal dosage (1 |ig/mouse) was too low. v

In the second experiment (Fig. 4) KS IMM cells were injected without Matrigel, to
test intralesional inoculation of substances. The absence of Matrigel determined a delayed
and irregular tumor growth: in the control group, as well as in the B-subunit treated group,
4 mice out of 8 showed no tumor; in the r-hCG treated group, 2 mice out of 8 showed no
tumer.

In the third experiment (Fig. 5a-b and Fig. 6), after that appropriate general
condition had been established, r-hCG (16 ug/30 gr mouse, comresponding to 0.5 mg/kg)
and B-core (5 ng/30 gr mouse) were tested: a reduction of tumor growth in the initial phase
was in fact observed.

In the following experiment, with the same experimental conditions, r-hCG (16
ng/30 gr mouse) and B-core (5 ng/30 gr mouse) were tested: the analysis of tumor samples
at the 13th day confirmed that hCG and derivatives are able to control the vascularization of
KS lesions in vivo, reducing both tumor growth and haemoglobin content in the initial phase
(Tables 2-3).

Haemoglobin measurement was conducted on tumor samples as an in vivo
angiogenesis assay.

hCG and derivatives inhibit partially the gelatinolytic activity of MMP2

Supernatants from 3 cell lines (KS IMM cell line, KS IST XX spindle cell line
derived from a HIV+ patient, KS IST XXVI spindle cell line derived from a HIV- patient, a

sinovial sarcoma cell line and MRC5 human fibroblast cell line) were analyzed on gelatin
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zymography, in the absence or the presence of the collagenase buffer of hCG and

derivatives.

R-hCG (20 pg/ml), B-subumit (10 pg/ml) and the B-core fragment (5 pg/m 1) added
in the collagenase buffer totally inhibit the gelatinolytic activity of 72 kDa type-IV
collagenase (MMP2) of KS IMM (Fig. 1); lower dosages (r-hCG 1.6 pg/ml, B-subunit 1
pg/ml and B-core 0.5 pg/ml) yield a partial inhibition.

For the other tested cell lines which produced higher quantities of gelatinase A (KS
spindle cell lines and the sinovial sarcoma cell line), the inhibition by r-hCG 16 pg/ml was
partial (Fig. 7). These lines required higher doses of substances.

DISCUSSION

In order to evaluate the best procedure for the in vive assays, four experiments of
experimental growth of KS cells in nude mice were carried out, under different conditions.
In the first experiment (Fig. 3), KS cells were inoculated with MG; in the second (Fig. 4),
for problem-free intralesional inoculation of substances, cells were injected without MG.

Comparing the two correspondent graphics, we can see that the inoculation of KS
cells with MG favors the onset of tumor growth. This condition was therefore maintained in
the following experiments. After the first and the second experiment, in which pretreatment
was ineffective, the pretreatnient was not repeated.

In the 3rd experiment, a reduction in growth, up to the 13th day following
the inoculation (Fig. Sa and 6) can be observed. The difference in size between control and
treated groups was significant, with a reduction to 69% for r-hCG and 57% for f-core at the
11th day, and to 66% for r-hCG and 75% for B-core at the 13th day. Subsequently, all
groups progressed similarly (Fig. 5b).

A similar behavior has been observed with a different antiangiogenic substance,
thrombospondin- 1, see (P. Boukamp, 1996).

To confirm the antiangiogenic activity of hCG and derivatives, the fourth experiment
(see results in Tables 1-3) has been carried out in the same manner, but sacrificing the mice

when the tumor growth was in the initial phase.
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The number of samples in the Tables indicate the pieces of tumor taken for

measurement, one for each animal. The analysis of tumor weight and haemoglobin content in
the tumor samples showed that the inhibition of tumor growth was in fact associated with
reduced angiogenesis.

The results of the gelatin Zymography confirm that high doses of substances are
necessary for the inhibition of metalloprotease activity. No inhibition of collagenase activity
produced by KS IMM cells can be observed with the dosages which can inhibit in vitro
growth (1.6 pug/ml r-hCG, 0.5 pg/ml B-core), but a total inhibition can be achieved with a
higher dosage (20 pg/ml -hCG, 10 pg/ml of B-subunit and 5 pg/ml of B-core). For the KS
spindle cell lines and the synovial sarcoma line (which express a higher quantity of MMP2)
the inhibition is in fact partial, given the bigher enzymatic activity.
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TABLE 1

Inhibition Of Angiogenesis Induced In Matrigel By KS-26 Products, Measured As
5 Absorbance At 540 nm

[ control 0.280 0070-0.706 |6 ' 100
+CG 0.015 0.000-0.040 |6 5
16 uG/ml
B-subumit 0.013 0.006-0020 |6 5
10 pg/mi

TABLE 2

10 Inhibition Of KS IMM Angiogenesis Measured As Haemoglobin Content

coﬁt.r(.)l. 0.280‘ 0.25-1.77 7 . 100
B-subunit 0.620 0.22-1.32 6 85

10 uG/mouse

B-core 0.450 0.01-1.11 6 64
5 pg/mouse
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TABLE 3

Inhibition Of KS IMM Tumor Growth Measured As Tumor Weight

Ha Nuinb

control 0.444 0.17-0.71 7 100

B-subunit 0.403 0.23- 0.54 6 91
10 uG/mouse

B-core 0.305 0.21-0.41 6 69
5 pg/mouse
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Use of hCG, hCG B-subunit, or an active fragment
or derivative thereof, or hCG B-core, in the preparation of
5 a medicament for the prophylaxis and/or the treatment of
non-tumor associated pathologies, in which the medicament
inhibits the matrix metalloprotease (MMP) enzymatic

activity.

10 2. Use according to claim 1, for the treatment of
chronic inflammatory diseases.

3. Use according to claim 1, for the treatment of

angiogenesis-dependent diseases, wherein said angiogenesis-
15 dependent disease is corneal neovascularisation, diabetic

retinopathy, neovascular glaucoma, hemangiona, psoriasis or

scleroderma.

4. Use according to claim 1, for the treatment of

20 multiple sclerosis.

'?‘G 5. Use according to any one of claims 1 to 4,
ve el wherein the hCG is recombinant.
. - 25 6. A method of prophylaxis and/or treatment of a

non-tumor associated pathological condition associated with
. matrix metalloprotease (MMP) enzymatic activity, comprising
the step of administering an effective amount of hCG, hCG
B-subunit, or an active fragment or derivative thereof, or
30 hCG B-core to a subject in need of such treatment.

7. A method according to claim 6, in which the

.
ve avee se

condition is a chronic inflammatory disease.

35 8. A method according to claim 6, in which the
condition is an angiogenesis-dependent disease, wherein

said angiogenesis-dependent disease is corneal

Hivcintae\Keep\speci\37711.97 .doc 2/21/01
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neovascularisation, diabetic retinopathy, neovascular

glaucoma, hemangiona, psoriasis or scleroderma.

9. A method according to claim 6, in which the

5 condition is multiple sclerosis.

10. A method according to any one of claims 6 tg 9,

in which the hCG is recombinant.

10 11. Use according to claim 1, substantially as herein

described with reference to the examples and drawings.

12. A method according to claim 6, substantially as
herein described with reference to the examples and

15 drawings.

Dated this 23rd day of February 2001
APPLIED RESEARCH SYSTEMS ARS HOLDING N.V.

By their Patent Attorneys
20 GRIFFITH HACK
Fellows Institute of Patent and
ageess Trade Mark Attorneys of Australia
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Zymographic analysis of type I collagenase
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Growth of KS IMM cells in vivo with r-hCG
and beta-core treatment (13th day)
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Experimental growth of KS IMM in vivo
(-hCG 16 pg/mouse) (13th day)
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Inhibition of the gelatinolyti¢c activity of KS-IMM cells
and other cell lines by hCG

-115

B —> - 97
A —> - 68
- 45

abcde ubcde.‘\)"V

Figure 7




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

