
WO 01/07480 PCT/IL00100419  USE OF IL-18 INHIBITORS 5 Field of the
invention The present invention relates to tumor metastasis and means to
inhibit it. More  specifically, the invention relates to prevention of
tumor metastasis by inhibiting the  production and/or action of
interleukin-1 8 (IL-18). 10 Background of the invention The adhesion of
circulating cancer cells to capillary endothelium is a critical step  in
the genesis of metastasis (1,2). Vascular cell adhesion molecule-1
(VCAM-1), a  member of the immunoglobulin superfamily, mediates the
adhesion of hematopoietic  cells and activated leukocytes to
proinflammatory. cytokine-activated endothelial cells 15 (3-5). However,
the adhesive function of VCAM-1 may be usurped by animal and  human cancer
cells to potentiate experimental metastatic spread (6). For example, IL-I R
and TNF-a are known to potentiate the metastasis of  VLA-4-expressing
melanoma cells in lung tissue by a mechanism that involves the
up-regulation of VCAM-1 expression by endothelial cells (7-9). It has also
been 20 demonstrated that IL-1 and TNF-a significantly contribute to
hepatic colonization of  B 16M cells. both in normal
and.lipopolysaccharide-treated mice .(7,8,10-20).. In addition,.  mannose
receptor-mediated hepatic sinusoidal endothelium ' (HSE) cell activation
involves autocrine IL-I 1i-mediated HSE cell expression of VCAM-1, leading
to  increased B16M cell adhesion and metastasis (21). It was also shown
that 25 IL-1 fi-activated HSE cells release VLA-4-stimulating factors,
which potentiate B 16M  1 WO 01/07480 PCT/IL00/00419  cell adhesion to HSE
cells (11). Thus, IL-1P induces VCAM-1 expression and  



VLA-4-stimulating factor release from HSE cells, which may confer upon them
an  ability to create a prometastatic microenvironment for certain
intrasinusoidally-arrested  VLA-4-expressing cancer cells. 5 However,
blocking IL-1 P and TNF-a led to only a partial metastasis abrogation,
indicating that other factors either compensating for their absence, or
acting via  alternative pathways are also involved. Furthermore, most of
metastasizing cancer cells  and the target tissues are unable to produce
these pro-inflammatory cytokines. Moreover,  endotoxin or mannose receptor
ligand concentration usually does not sufficiently 10 increase to induce
proinflammatory cytokine release. Hence, the multiple mediators that  evoke
VCAM-1 upregulation and its involvement during capillary transit of cancer
cells  .are not well characterized. IL-18 (IFNy-inducing factor) is a novel
cytokine that shares structural features  with the IL-i family of proteins
(22) and functional properties with IL-12 (23). It has  15 been reported
that IL-18 production from Kupffer cells activates both TNF-a and FAS
ligand-mediated hepatotoxic pathways in endotoxin-induced liver injury
(24). More  recently, it has been revealed that IL-18 also possesses
proinflammatory properties by  direct stimulation of gene expression and
synthesis of TNF-a from CD3+/CD4+ and  natural killer cells with subsequent
production of IL-1J and IL-8 from the CD14+ 20 population, thereby
revealing an unexpected pivotal position of IL-18 in the cytokine
hierarchy (25). However, its possible role in cancer metastasis has not yet
been  elucidated. An interleukin-18 binding protein (IL-18BP) was purified
from urine by  25 chromatography on IL-18 beads, sequenced, cloned and
expressed in COST cells.  2 WO 01107480 PCT/IA0100419  



IL-18BP abolished IL-18 induction of interferon-y (IFN-y), IL-8 and
activation of  NF-icB in vitro. Administration of IL-18BP to mice abrogated
circulating IFN y  following LPS. Thus, IL-18BP functions as an inhibitor
of the early Thl cytokine  response. IL-18BP is constitutively expressed in
the spleen, belongs to the 5 immunoglobulin superfamily and has limited
homology to the IL-1 type II receptor. Its  gene was localized on human
chromosome I1g13 and no exon coding for a  transmembrane domain was found
in an 8.3 kb genomic sequence. Several Poxviruses  encode putative proteins
highly homologous to IL-18BP, suggesting that viral products  may attenuate
IL-18 and interfere with the cytotoxic T-cell response (28 and WO 10
99/09063). As described more particularly in WO 99/09063, IL-18BP and
muteins,  fused proteins, functional derivatives, active fractions or
circularly permutated  derivatives and mixtures thereof are capable of
binding to IL-18 and/or capable of  modulating the activity of IL-18 and/or
capable of blocking the activity of IL-18. 15 Summary of the invention The
present invention provides for the use of inhibitors of IL-18 production
and/or action in the preparation of medicaments to inhibit tumor
metastasis. 20 Inhibitors of IL-18 production are e.g. inhibitors of
caspase-1. The inhibitors of IL-18 action are selected from antibodies
against IL-18,  antibodies against any of the IL-18 receptor subunits,
inhibitors of the IL-18 receptor  signaling pathway, antagonists of IL-18
which compete with IL-18 and block the IL-18 25 receptor, and IL-18BPs,
muteins, fused proteins, functional derivatives, active fractions  or
circularly permutated derivatives thereof which bind IL-18. 3 WO 01/07480
PCT/IL00/00419  Preferably the inhibitors used are IL-18BPs, or a mutein,
fused protein, functional 



derivative, active fraction or circularly permutated derivative thereof
which has the same  activity as IL- I 813P. 5 Pharmaceutical compositions
for inhibition of IL-18 production and/or action to  inhibit tumor
metastatis are also provided by the present invention. Another way of
inhibiting IL-18 production and/or action, in order to inhibit  tumor
metastatis, is the introduction into the body of an expression vector
comprising the  10 coding sequence for an IL-18 production and/or action
inhibitor, such as an IL-18BP.  Brief description of the figures Fig. l .
Experimental hepatic colonization after intrasplenic B 16M cell injection
in the wild type, IL-1(3-/- and ICE-/- mice. Livers were removed on day 10
after B 16M  15 cell injection and fixed in phosphate buffered saline with
10% formaldehyde. Almost all experimental metastases (black melanotic
nodules) were eradicated from IL-10-'- and  ICE-/- mouse livers. Fig. 2
Effect of irreversible ICE inhibitor and anti-mouse IL-18 antibody on  B
16M cell adhesion to HSE cells, and IL-1(3 and TNF-a production from
untreated and  20 B 16M-CM-treated HSE. Cultured HSE cells were incubated
in the presence of B 16M-CM for 10 h. In some experiments, both untreated
and treated HSE cells received  10 pM ICEi- or 10 pg/ml anti-mouse IL- 18
antibody before B16M-CM. The percentage  of B I6M cells adhered to HSE
substrate was calculated as relative value with respect to  the initial
number of added cells. In addition, the culture supernatants were recovered
25 before adhesion to determine IL-10 and TNF-a concentration by ELISA.
Data represent  4 WO 01/07480 PCT/IIA0/00419  the mean SD of 4 separate
experiments, each in sextuplicate (n=24). The augmentation  



of B 16M cell adhesion to B 16M-CM-treated HSE and of IL-1 R or TNF-a
production  with respect to untreated HSE (*P<0.01) were statistically
significant according to the  Student's two-tailed, unpaired t-test. There
were non-statistically significant changes in 5 IL-10 or TNF-a production
and in adhesion of B 16M cells to HSE cells when these  were treated with
ICEi or anti-IL-18 : antibody in the absence of B 16M-CM (data not  shown).
Fig. 3. Effect of ICEi on B 16M cell adhesion to B 16M-CM-treated HSE in
vitro. HSE cells were incubated with basal medium or B 16M-CM for 8 h. Some
HSE  10 cells received 10 M ICEi for 18 h before B 16M-CM. In addition, 1
ng/ml recombinant murine IL-1 a was also added to some HSE cells together
with B 16M-CM for 8 h. In  other experiments, HSE cells received 1 ng/ml
murine IL-1 R .or 100 pg/ml TNF-a for 6  h, and 10 g/ml rabbit anti-mouse
IL-18 polyclonal antibody was added or not I h before  the cytokine
treatment. Non-specific IgG polyclonal antibody was also added to 15
untreated and cytokine-treated HSE cells. Then, HSE cells were washed and
BCEFCF-AM-labeled B 16M cells were added and washed again 8 min later. The
percentage of B 16M cells adhered to HSE substrate was calculated as
relative value with  respect to the initial number of added cells. The
results represent the mean SD of three  separate experiments, each in
sextuplicate (n=18). Differences in the degree of adhesion 20 with respect
to untreated HSE (*) and to IL-1(3 or TNF-a-treated HSE (**) were
statistically significant (P<0.01), according to the Student's two-tailed,
unpaired t-test.  Non-statistically significant changes in adhesion of B
16M cells to other ICEi-treated  control HSE which additionally received or
not I ng/ml murine IL-10 for 8 h (data not  shown). 25 Fig. 4. In vitro
B16M cells adhesion to IL-18-treated HSE. HSE cells were  incubated with 1
ng/ml recombinant murine IL-18 for 6 hours. In some experiments, 10  



5 II: WO 01/07480 PCT/HM/00419  gg/ml TNF-sRp55 or 106 ng/ml IL-1Ra was
added 10 min before IL-18. In other  experiments, 10 gg/ml anti-VCAM-1
antibody or a similar concentration of non-specific  anti-mouse IgG was
added to HSE cells 30 min before B 16M cells. Then, B 16M cell  adhesion
percentage was determined as described hereinbelow in the examples. The 5
results represent the mean SD of three separate experiments, each in
sextuplicate  (n=18). Differences in the degree of adhesion with respect to
basal medium-treated HSE  (*) and to IL-I8-treated HSE (**) were
statistically significant (P<0.01), according to  the Student's two-tailed,
unpaired t-test. 10 Detailed description of the invention Several
proinflammatory cytokines, including interleukin (IL)-1 R and tumor
necrosis factor-alpha (TNF-a), promote the adhesion of cancer cells to
endothelial cells,  thereby leading to metastatic spread of tumors. These
proinflammatory cytokines  promote adhesion and metastasis probably by
inducing the vascular cell adhesion 15 molecule-I (VCAM-1). The present
invention shows that treatment of primary cultured  murine HSE cells with
conditioned medium (CM) from B16 melanoma (B 16M) cell  cultures (B I
6M-CM) promotes the adhesion between B 16M and HSE cells in vitro.  B
16M-CM also induces the production of IL-10 and TNF-a by HSE cells in
vitro.  However, it has not been clearly demonstrated that tumor metastasis
is indeed mediated  20 by IL-1 0 and TNF-a. The present invention shows
that B16M-CM induces the production of IL- 18 by  HSE cells and that IL-18
is the cytokine contributing to increased adhesion of B16M  cells to HSE
cells. IL-18 enhances adhesion by activating VCAM-l expression in HSE 



25 cells without the involvement of TNF-a or ILI R. Incubation of HSE cells
with a specific  6 WO 01/07480 PCT/1L00/00419  caspase-1 inhibitor (10 M,
18 h) completely abrogates B 16M-CM-induced adhesiveness without decreasing
TNF-rx production, and the effect is not reverted by addition of mouse
IL-10. Addition of anti-munne IL-18 antibody to HSE cells prevents  B
16M-CM-induced . adhesiveness, without interfering with B 16M-CM-induction
of  5 IL-1(3 and TNF-a. Similarly, the recently cloned IL-18 binding
protein (IL-18BP) also prevents B 16M-CM-induced adhesiveness of B 16M to
HSE cells in vitro. Inhibitors of  TNF-a and IL-1R such as the p55 soluble
TNF-receptor or the IL-1 receptor antagonist  were unable to reverse this
IL-18-induced adhesion. Thus, the present invention provides  inhibitors of
IL-18 production and action as tools to inhibit tumor metastasis.
Inhibitors 10 of IL-18 production include inhibitors of caspase-1.
Inhibitors of IL-18 action are  selected from a group consisting from
antibodies directed against IL-18, antibodies  directed against any one of
the two known IL-18 receptor subunits, inhibitors of the  IL-18 receptor
signalling pathway, antagonists of IL-18, which compete with IL-18 and
block the IL-18 receptor and IL-18 binding proteins, which bind IL- 18 and
block its  15 biological activity. The present invention relates to the
possible role of IL-.18 in the proinflammatory  cytokine-mediated
upregulation of VCAM-1 expression, its possible interaction with  other
cytokines and means to prevent this induction of. VCAM-1. It was found in
accordance with present invention that IL-18 is operating, in the
initiation of 20 proinflammatory events leading to VCAM-1 upregulation in
the hepatic sinusoidal wall  and hence, facilitating cancer cell adhesion
and metastasis. Primary cultured mouse HSE  cells treated with B16M-CM were
used as a cancer cell-dependent endothelial cell  activation model in order
to explore the role of BI6M cell-induced IL-18 on the  



mechanism of B16M cell adhesion to HSE by a VCAM-1-dependent mechanism. The
25 specific role of IL-18 was. examined under conditions of specific IL-1
receptor-blockade  with the use of IL-1Ra, mature 1L-1 R and IL-18
secretion inhibition using an irreversible  7 ll~kl WO 01107480
PCT/IL00/00419  IL-1 converting enzyme inhibitor (ICEi), TNF- blockade
using the p55 TNF- soluble  receptor (TNF-sR p55) and IL-18 function
blockade using anti-IL-18 antibodies and  IL-18 binding protein. In
addition, B16M cells were intrasplenically injected in ICE-'  and IL-104-
mice. The low metastasis density observed in the deficient mice as 5
compared with normal controls suggests the involvement of IL 10 and
possibly IL-18 in  the prometastatic role of inflammation (Table I). The in
vitro experiments carried out show that IL-18 production accounts for the
HSE adhesion-stimulating effects induced by supernatants derived from B 16M
cells.  Since VCAM-1 upregulation accounts for all adhesion-stimulating
activity of 10 B16M-CM-treated HSE, the data indicate that IL-18 mediates
expression of VCAM-1  from cytokine-induced HSE. Furthermore, antibodies to
IL-18 decreased  B 16M-CM-inhibited cell adhesion without affecting the
production of TNF-a and IL-1 R  from HSE cells. Therefore, production of
IL-1P and TNF-a in HSE cells was  IL-18-independent and did not contribute
to adhesion. Conversely, neither TNF-sR p55 15 nor IL-I Ra were able to
inhibit adhesion increase in IL-18-treated HSE cells, confirming  that
neither autocrine TNF-a nor IL- i D accounted for IL-18-induced HSE
adhesiveness.  The results in HSE cells are in contrast to those obtained
in other cellular systems, as for example non CD14+ human blood mononuclear
cells (25), where IL-18 induced  IL-1(3 via TNF-a production. It is likely
that an HSE-specific proinflammatory cytokine  



20 hierarchy exists in which TNF-a and IL-13 are independent from IL-18
control, but are  using IL-18 as a downstream mediator of VCAM-1
upregulation. Unlike murine HSE cells, B 16M cells did not express the
IL-18 gene as checked  by RT-PCR, and incubation with ICEi for 18 h did not
abrogate cytokine- and  adhesion-stimulating activities of B I 6M-CM on HSE
cells. However, local production 25 of IL-18 may influence B16M cell
behavior during its transit or arrest in the hepatic  8 WO 01/07480
PCT/1L00/00419  microvasculature.. An additional finding was that : B 16M
cell incubation with 1 ng/ml  murine IL-18 for 6 h increased by 2-fold
their. adhesion. to untreated HSE, and addition  of anti-VCAM-1 antibody to
HSE decreased IL-18-mediated adhesion by 80%,  suggesting that VCAM-1/VLA-4
interaction was involved. Similarly, B1.6M cells 5 receiving the
supernatant. from B16M-CM-treated HSE for 6 h also significantly  (P<0.01)
increased by 2-fold their adhesion to HSE by VCAM-l-dependent mechanism
and anti-IL-18 antibody abolished this adhesion-stimulating effect. The
findings in accordance with the present invention suggest that IL-18 is a
new  10 link between hepatic release of proinflammatory cytokines and
metastasis development.  Its production from tumor-activated HSE cells
determines two complementary  mechanisms involved in the regulation of
melanoma cell adhesion to HSE cells: an  autocrine mechanism in HSE, which
controls TNF-a/IL-10-mediated VCAM-1  upregulation, and a paracrine
mechanism in B16M cells, which upregulates melanoma 15 cell VLA-4,
potentiating their VCAM- I -dependent adhesion capacity. This simultaneous
molecular upregulation of both cell adhesion counterparts make highly
valuable the  cancer-capillary endothelial cell interaction pathway. The
IL-18-induced adhesion of B16M cells is abrogated by inhibitors of IL-18  



production .and/or action. Inhibitors of IL-18 production include
inhibitors of caspase-1.  20 Inhibitors of IL-18 action are selected from a
group. consisting from antibodies directed against 1L-18, antibodies
directed against any one of the two known IL-18 receptor  subunits,
inhibitors of the IL-18 receptor signalling pathway, antagonists of IL-18,
which  compete with IL-18 and block the IL-18 receptor, and IL-18 binding
proteins, which  bind IL-18 and block its biological activity. 25 In
addition to the direct use. of inhibitors of IL-18 production and/or
action, the  present invention also contemplates introduction into cells
where the IL-18 production  9 WO 01/07480 PCT/1L00/00419  and/or action
inhibiting effect is desired. For this purpose a system for specific
introduction of, e.g. the DNA encoding an IL-18BP into the cells is
necessary. Several  possibilities for doing this are known in the art. For
example, a suitable vector carrying  the above DNA may be introduced into
cells, the vector being capable of effecting the 5 insertion of the DNA
into the cells in a way such that the DNA is expressed in the cells.
Delivery methods into cells are described among others, e.g. in US patent
5,910, 487,  W099/29349, and others. Pharmaceutical compositions in
accordance with the invention for the inhibition  of IL- 18 production
and/or action are those which comprise, as active ingredient an  10
inhibitor selected from a caspase-1 inhibitor, an antibody against IL-18,
an antibody against any of the IL-18 receptor subunits, an inhibitor of the
IL-18 receptor signaling  pathway, an antagonist which competes with IL-18
and blocks the IL-1S receptor and  IL-18BP or a mutein, fused protein,
functional derivative, active fraction or circularly  permutated derivative
thereof which has the same activity. 15 The terms mutein, fused protein,
functional derivative, active fraction and  



circularly permutated derivative have the same meaning as in WO 99/09063.
Antibodies to IL-18 and IL-I8BPs are the preferred active ingredients of
the  pharmaceutical compositions. The pharmaceutical compositions may also
comprise conventional carriers,  20 excipients and other ingredients known
in the art, depending on their manner of  application, i.e. injection, oral
or any other way known in the art. The particular dosage will depend on the
manner of application, the body weight  of the patient and other factors
and will in any case be determined by the physician.  Having now described
the invention, the same will be more readily understood  10 WO 01/07430
PCP/1L00100419  through reference to the following examples that are
provided by way of illustration and  are not intended to be limiting of the
present invention. Examples:  Reagents:  5 Rat anti-mouse IgG and rat
anti-mouse VCAM-1 monoclonal antibody were obtained from Serotec Ltd.
(Oxford, England). Recombinant murine IL-la  was obtained from R&D System
Inc. (Minneapolis, MN). Recombinant human  IL-1 receptor antagonist (IL-lRa
was a kind gift from The Upjohn Co.,  Kalamazoo, MI) and human p55 TNF
soluble receptor (TNFsR p55) was a kind 10 gift from Serono Inc., Norwell,
MA. IL-1(i converting enzyme inhibitor (ICEi)  was obtained from Alexis Co.
(San Diego, CA). Recombinant murine IL-I8 and  rabbit anti-mouse IL-18
polyclonal antibody IgG was purchased from PeproTech  EC Ltd. (London, UK).
IL-18 binding protein (IL-1813P) was produced as  described (28). 



15 Culture of B16M. cells. B16M cells were cultured, maintained and
passaged as  previously described (11). B 16M conditioned medium (B 16M-CM)
was prepared as  follows: 5x105 cells were plated in a 25 cm2 T-flask and
cultured for 24h. After which,  cells were cultured for an additional
period of 24 h in 5 ml serum-free medium (final.  cellular density of 6x104
cells/cm2). Supernatants were collected, diluted 3:1 in fresh  20
serum-free medium and passed through a 0.22 Tm filter. Cytokine Analysis.
Release of cytokines from primary cultured HSE cells and  B16M cells was
measured using specific ELISA kits based on anti-mouse IL-1P and  TNF-a
monoclonal antibodies, as suggested by the manufacturer (R&D Systems,
Minneapolis, MN). 11 IIIIN9 WO 01/07480 PCT/LAO/00419  Example 1:
Quantitative B16M Cell Adhesion to Primary HSE Cultures. HSE was separated
from syngeneic mice, identified and cultured as previously described  (26).
B 16M cells were labeled with 2',
7'-bis-(2-carboxyethyl)-5,6-carboxyfluorescein-acetoxymethylester solution
5 (BCECF-AM, Molecular Probes, Eugene, OR) as reported (16). Then, 2x105
cells/well  were added to 24-well-plate cultured HSE and 8 min later, wells
were washed three  times with fresh medium. The number of adhering cells
was determined using a  quantitative method based on a previously described
fluorescence measurement system  (16). In some experiments, HSE cells were
pre-incubated with B 16M-CM for several  10 hours before addition of B 16M
cells. Example 2: Hepatic Metastasis Assay. Wild-type, IL-1(3-/- and ICE-/-
male  C57BL/6J mice were generated as previously described (27). Six- to
eight-week-old  



mice, housed five per cage, were used. Hepatic metastases were produced by
the 15 intrasplenic injection into anesthetized mice (Nembutal, 50 mg/kg
intraperitoneal) of  3x105 viable B16 melanoma cells suspended in 0.1 ml
Hanks' balanced salt solution.  Mice were killed under anesthesia on the
10th day after the injection of cancer cells.  Liver tissues were processed
for histology. Densitometric analysis of digitalized  microscopic images
was used to discriminate metastatic B 16M from normal hepatic 20 tissue and
the liver metastasis density, which is the number of metastases per 100 mm3
of liver (based on the mean number of foci detected in fifteen lOxlO mm2
sections per  liver), was calculated using previously described
stereological procedures (17). 12 WO 01/07480 PCT/I.OO/00419  Example 3:
Reduced Metastasis and Growth of B16M Cells Infected into IL-10 and ICE
Deficient Mice. Two independent experiments, one year apart, were
performed using two different batches of same B 16M cells intrasplenically
injected in  adult CS7B1/6J wild-type, ice-/- and IL-1R-/- mice. Necropsic
inspection demonstrated 5 visible melanotic tumors in the spleen from all
assayed mice, without. significant  differences in size as evaluated by
splenic weight (Table :1) In contrast, a marked j i  decrease in metastasis
occurred in IL-103-/- and, specially, ICE-/' mouse livers compared to
wild-type mouse livers (Fig. 1). A quantitative histological analysis on
number and  size of metastatic foci was carried out to determine metastasis
density (as no. foci/100  10 mm3) and volume (percent organ occupancy)
parameters in studied mouse livers. Compared to wild-type mice (Table 1),
hepatic metastasis density significantly (P<0.01)  decreased in IL-104' and
ICE-/- mouse livers by 84%-to-90%, indicating that most of  injected B 16M
cells were unable to implantate in hepatic tissue from these mice. In  



addition, metastasis volume also significantly (P<0.01) decreased in IL-1
R-/- and ICE'/ 15 mouse livers by 6-to-7-fold, as compared to values in
wild-type mouse livers, indicating  that B 16M cells succeeding to colonize
liver had also a reduced growth rate. We also  observed a difference in
these metastasis parameters between IL-1 and ICE-/' mouse  livers, leading
to metastasis eradication in almost all ICE'/- mouse livers from
experiment I (Fig. 1). 20 13 WO 01/07480 PCT/ILOO/00419  TABLE 1
Quantitative histological analysis on the experimental hepatic colonization
of  intrasplenically-injected B 16M cells in IL- I,-'- and ICE'S mice
Metastasis density Metastasis volume 5 Mouse Group (as no. foci/100 mms}
(as % liver volume)  Experiment I Wild-type mice 234.1658.36  66.18%
IL-1,''' mice 25.1821.02*  10 10.05% ICES' mice 13.5616.20* 2.1%
Experiment H Wild-type mice 19.8.40100.54  59.62% 15 IL-1 0 '/' mice
33.7919.89*  9.70% 



ICES' mice 27.7315.68*  8.08% Data represent average values SD from two
independent experiments (7 to 15  20 mice per experimental group were
used). *Differences that were statistically significant (two-sided, p<0.01)
with respect  to wild type mice employing the analysis of variance (ANOVA)
and the  Scheffe F-test, are indicated. 14 WO 01/07480 1'CT/11.00/00419
Example 4: Autocrine IL-18 Mediates TNF-a- and IL-1B-Induced Adhesiveness
from B16M-CM-Activated HSE. B16M-CM significantly (P<0.01)  increased HSE
cell production of TNF-a and IL-1p, and their adhesiveness for other  B16M
cells in vitro (Fig. 2). Incubation of HSE with 10 M ICEi for 18 h
completely 5 abrogated B 16M-CM-induced adhesiveness without decreasing
TNF-a production from  HSE. Exogenously added murine IL-1 R did not
compensate for the blocking effect of  ICEi on HSE, which is in contrast to
the significant B 16M cell adhesion increase in  IL-10-treated control HSE
(Fig. 3). The fact that B 16M-CM-induced adhesion  enhancement was
abolished in the presence of elevated concentrations of endogenously 10
produced TNF-a and exogenously added IL-1(3 indicates that none of these
cytokines  directly upregulated HSE adhesiveness. Importantly, the presence
of anti-murine IL-18  antibody added to HSE before stimulation with B16M-CM
prevented  1316M-CM-induced adhesiveness without affecting induced IL-1P
and TNF-a  production from HSE (Fig. 2). Moreover, anti-IL-18 antibody also
prevented 15 adhesion-stimulating effects of murine IL-1(3 and TNF-a on HSE
(Fig. 3), indicating that  proadhesive actions of these cytokines on HSE
were both IL-18-mediated. RT-PCR  



confirmed that HSE cells expressed IL-18 gene (data not shown). Conversely,
murine  IL-18 significantly (P<0.01) increased B 16M cell adhesion to HSE
(Fig. 4), and neither  TNF-sR p55 nor IL-1Ra were able to inhibit it,
confirming that neither autocrine TNF-a 20 nor IL-1 accounted for
IL-18-induced HSE adhesiveness. However, as shown in Fig. 4,  anti-VCAM-1
antibody completely inhibited adhesion of B16M cells to IL-18-treated  HSE.
Control non-specific IgG did not affect the upregulation of B 16M cell
adhesion to  IL-18-treated HSE. 25 15 BID WO 01/07480 PCT/IL00/00419
Example 5: IL-18BP prevents the adhesion of B16 melanoma cells induced by
B16-conditioned medium. As shown in Table 2, the addition of IL-I8BP to HSE
stimulated with B 16-CM reduced the percent of adhering cells from 35% to
8.70%  (p<0.01). This represents a 100% inhibition since the level of
adhesion was below the 5 level of adhering cells using basal medium. This
result suggests that endogenous IL-18  from the HSE may be an endogenous
source of IL-18 in addition to that present in the  B 16M-CM. TABLE 2 10
Inhibitory Effect of IL-111P on B16-conditioned medium adhesion of B16
melanoma cells  to Hepatic Sinsusoidal Endothelial Cells % Melanoma Cell
Adhesion  15 Basal medium 10.151.5  B16-CM 35.104.4  B 16-CM/IL-18BP (1
ng/ml) 15.002.5** 



B l 6-CM/IL-18BP (10 ng/ml) 8.70-+1.1** Data represent average values SD
from 2 independent experiments done in sextuplicat  20 (N=12) **
Differences that were statistically significant (two-sided, p<0.01) with
respect to  B16-CM employing the analysis of variance (ANOVA) and the
Scheffe F-test, are  indicated. 16 WO 01/07480 P[T/1L00/00419  REFERENCES
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1. Use of inhibitors of IL- 18 production and/or action in the preparation
of medicaments  to inhibit tumor metastasis. 5 2. The use according to
claim I wherein the inhibitor of IL-18 production is a  caspase-1
inhibitor. 3. The use according to claim 1, wherein the inhibitor of IL-18
action is selected from  10 antibodies against IL-18, antibodies against
any of the IL-18 receptor subunits,  inhibitors of the IL-18 receptor
signaling pathway, antagonists of IL-18 which  compete with IL-18 and block
the IL-18 receptor, and IL-18 binding proteins, a  mutein, fused protein,
functional derivative, active fraction or circularly permutated  derivative
thereof which has the same activity. 15 4. The use according to claim 3,
wherein the inhibitor of IL-18 action is an antibody to  IL-18. 5. The use
according to claim 3, wherein the inhibitor of IL-18 action is a IL-18 BP,
or  20 a mutein, derivative or fragment thereof which has the same activity
as IL-18BP. 6. A pharmaceutical composition for inhibition of IL- 18
production and/or action to  inhibit tumor metastasis comprising antibodies
against IL-18, antibodies against any  of the IL-18 receptor subunits,
inhibitors of the IL-18 receptor signaling pathway, 25 antagonists of IL-18
which compete with IL-18 and block the IL-18 receptor, and  IL-18 binding
proteins, a mutein, derivative or fragment thereof which has the same  20
WO 01/07480 I I'III~I IIIIII "'II II'II II I'II PCT/ILOOro0419  * C L M S
activity, which bind IL-18 and block its biological activity. 



7. A pharmaceutical composition according to claim 6, comprising an
antibody to  IL-18. 5 8. A pharmaceutical composition according to claim 6,
comprising an IL-18 binding  protein, a mutein, derivative or fragment
thereof which has. the same activity. 9. The use of an expression vector
coding for an inhibitor of IL-18 production and/or  10 action in the
preparation of medicaments to inhibit tumor metastasis. is  15 20  25  21
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