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L- proli ne conmpound, and a pol yphenol conpound for the
preparation of a pharnmaceutical conposition for
treati ng osteosarcona. Moreover, the inven tion
further relates to a nethod of treatnent wherein said
conposition is admnistered to a subject suffering
from osteosarcoma. Osteosarconm, a prinmary malignant
tunor of bone or soft parts that arises from
bone-form ng nmesenchymal cells, primarily develops in
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effective way to prevent this type of cancer [Miller, Dowshen et al.(2002)].

For decades, standard treatment for osteosarcoma has consisted of surgery (amputation or
limb salvage surgery) and chemotherapy, which focus on cancer cell destruction, but do not

address metastasis.

Radiation and chemotherapy have not only been ineffective in providing a cure, but also in-
discriminately attack all cells — causing cellular damage and destruction of the body’s con-
nective tissue, and thus facilitate cancer metastasis. For example, of 31 patients studied with

localized osteosarcoma [Jaffe, Carrasco et al. (2002)] and treated with conventional chemo-
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vidual nutrients [Netke, Roomi et al.(2003)].
Clearly, there is a need for safe and effective therapeutic approaches to control the process of

cancer metastasis, in particular for aggressive cancers such as osteosarcoma.

The technical problem underlying the present invention, thus, must be seen as the provision
of means and methods to comply with the aforementioned needs.

This problem is solved by the embodiments characterized in the claims and herein below.

Accordingly, the present invention relates to the use of a composition comprising



Accordingly, the present invention relates to the use

of a conposition conprising(a) an ascorbic acid
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conmpound, and (d) a pol yphenol conpound for the

preparati on of a pharmaceutical conposition for

treating osteosarcoma. The term "conposition”
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Sometimes ascorbate compounds may be referred to as vitamin C.

The term “polyphenol compound” as used in accordance with the present invention, prefera-
bly, refers to a preparation of green tea plants comprising the polyphenolic compounds that
are present in green tea. Polyphenolic compounds may be present as up to 30% dry weight in
green tea. They include bioflavinoids such as flavanols, flavandiols, flavonoids, and phenolic
acids. Flavanols represent the most abundant polyphenols in green tea and are commonly
known as catechins. Most preferably, said catechins are EGCG, EG, ECG or EC. EGCG re-
fers to (-)-epigallocatechin-3-gallate, EC refers to epicatechin which refers to (-)-epicatechin,
ECG refers to eipcatechin-3-gallate which refers to (-)-epicatechin-3-gallate, EGC refers to
epigallocatechin which refers to (-)-epigallocatechin. It is well known in the art how such
preparations may be obtained. Preferably, polyphenols are to be administered in an amount of
200 mg to 5000 mg per day and subject.

The compounds referred to in accordance with the uses of the present invention may be ad-

mixed in any suitable ratios or amounts. Whether such a ratio or amount is suitable can be
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As used herein, the term “treating” is used to mean reducing, inhibiting, attenuating or treat-
ing the syndromes accompanied with the pathological conditions referred to in accordance
with the present invention. Treating becomes apparent for the clinician by monitoring the
symptoms accompanied with the said pathological conditions. The symptoms are described in
detail in standard text books such as Stedman or Pschyrembel. Treatment preferably refers to

significant reduction, inhibition, attenuation or treatment. The significance can be determined

by standard methods of statistics, e.g., Student’s t-test, chi square test an others.
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group@l\xﬁs AL regular diet supplemented with 0.5% of the nutrient mixture. Four weeks
later, the mice were sacrificed, and their tumors were excised, weighed, and processed for
histology. Cell proliferation was evaluated by MTT assay, MMP expression by gelatinase
zymography, and invasion through Matrigel. Cells were also treated with phorbol 12-
myristate 13-acetate (PMA) to study enhanced MMP expression. Results showed that the
nutrient mixture (NS) inhibited the growth and reduced the size of tumors in nude mice. Fur-
thermore, the mitotic index was decreased in the supplemented group (4-5) in contrast to the
control group (12-15). The invasion of osteosarcoma MNNG-HOS cells through Matrigel
was significantly reduced in a dose-dependent fashion, with 100% inhibition of invasion of
MNNG cells at 50 pg/ml concentration of the nutrient mixture. No significant anti-

proliferative effect by NS was seen with MNNG cells. Zymography showed dose-dependent
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In a further preferred embodiment of the use of the present invention said L-lysine compound
is selected from the group consisting of L-lysine hydrochloride, L-lysine, and pharmaceuti-
cally acceptable L-lysine salts.

Suitable amounts of the compounds to be used for the preparation of the composition referred
to in accordance with the present invention are disclosed in WO 03/057201 A2, which is
hereby incorporated by reference, in detail. The L-lysine compound, preferably, may be also
a mixture of at least two of the chemicals of the aforementioned group. Preferably, the L-

lysine compound is L-lysine in an amount of 50 mg to 5000 mg per day and subject.
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In a further preferred embodiment of the use of the present invention said composition further
comprises an L-arginine compound. More preferably, said L-arginine compound is selected
from the group consisting of L- arginine hydrochloride, L- arginine, and pharmaceutically
acceptable L- arginine salts.

Suitable amounts of the compounds to be used for the preparation of the composition referred
to in accordance with the present invention are disclosed in WO 03/057201 A2, which is
hereby incorporated by reference, in detail. The L-arginine compound, preferably, may be
also a mixture of at least two of the chemicals of the aforementioned group. Preferably, the L-

arginine compound is L-arginine in an amount of 50 mg to 3000 mg per day and subject.
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comahy; calcium 300 ng to 600 ny; magnesium 300 ng to
600 nmg. In a further preferred enbodi ment of the use
of the present invention said conposition further

In a preferred embodiment.of the method said subject is a human.

In a further preferred embodiment of the method the composition is administered orally, par-

entarally, subcutaneously, intraarterially, or intravenously.

Full bibliographic information on the references cited above and below will be found below.

The disclosure content of these references is hereby incorporated by reference.
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washegyith. RIS andrdlutrdcpnd ?%ﬁ@éqwr—@aaﬁwygg W sells in @ml PBS

and 0.1 ‘?ﬁltﬂ/[gt?lge@pwskﬁncév@ed%& vy ff etlﬂbaﬁgldnn MARMithymic nude mice

ture emented wth 10% al bo vine serum
(NCr- ﬂ@ﬁu})/apbromﬁm'tte]lyl $ik weelkesl of G@enyy atrivst, r\ege aydiased fiom Simonsen
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tions & 5’@9 hBE-lightOPohdus daikdchdliile Ar w8k, AANAiBRGRsre IchiRd for in ac-

cultured cells were detached by trypsinizing, washed

cordamet\hlthBStlttamdaldgmdleS dordthernates pid bse efoexperimental animals.  After

housi {(])F eg%qre n Of g%(e %cuclatge a\Fl{hn%QONRFnFE %éegsq ]'MNNG HOS

nocu

cells ile). 2nﬂtdﬂﬂB$aﬁﬂJd€l il 6£Mab¥iFel NAIftExUhjecE ORI th intied ejeye ﬁilndomly di-
weeks of age on arrival, were_purchased from Si nonsen
vided ingp svaEeruPssA aod |- jx mige Werg aharaechiongaghiggoup. From day one, mice

from BFSUpCA WAL BPL r&RARE i AHE thARB LR HEHp B $6reGBAY I regular diet supple-
mented with 0.5% NS. After four weeks, mice were sacrificed, tumors were excised,
weighed, fixed in 10% (v/v) buffered formalin and processed for histology. Results showed
that the nutrient supplemented nude mice developed significantly smaller tumors (by 53%, p
= 0.0001) and less vascular ones than did the control group of nude mice (Figure 1A). Fur-
thermore, histological examination revealed that mitotic figures in the control group averaged
12-15 per high power field; in contrast, the nutrient supplemented rats developed tumors with
a decreased mitotic figure (4-5 per high-power field) (Figure 1B). The tumors, located in the
subcutaneous layer, were expansile, with evidence of peripheral invasion. The neoplasm was
composed of spindle shaped or irregularly round cells with large, irregularly round to oval
hyperchromatic nuclei and scant cytoplasm with indistinct borders. Irregular areas of tumor
necrosis involved about 70% of the tumor mass.

Stock solution of the nutrient mixture (total weight 4.4 Gm) for the experiments was com-

posed of the following: vitamin C (as ascorbic acid and as Mg, Ca, and palmitate ascorbate)
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Male aﬁH fSnM3. mice (NERAuRY, rﬂlpbﬂixﬂnﬁé@%)b s’ SM0ag¥Win arrival, were pur-
ysi ne 1000 ng; L-proline 750 . L-arginine 500 ;

chased\frgme&? IYIOHSWBL@J%@OQ% Gilgoy. St aad milrzt@l@e@ p@@gprp@gulatog%ages un-
der pa@i&&rﬁg :f eE (08 O({otl 23 ¥R qeﬁofl%ur]l%mrgﬁoes u% N0 week. é&ll ani-

nganese S Wer e expresse
mals Wére BABSASfOF uSBccfo@dan*cB evigh msiﬁmnoﬁht guidetines finahy zed dmd use of ex-

perlménrt]zﬂea%?nqglser}xtfte?%rggélgg "for"a Evgek the mice were inoculated with 3x10® human
osteosarcoma MNNG-HOS cells in 0.2 ml of PBS and 0.1 ml of Matrigel. After injection, the
mice were randomly divided into two groups, A and B. Six mice were allocated to each
group. From day one, mice from Group A were fed a regular diet and those in Group B were
fed a regular diet supplemented with 0.5% NS. After four weeks, mice were sacrificed, tu-
mors were excised, weighed, fixed in 10% (v/v) buffered formalin and processed for histol-
ogy.

Human osteosarcoma cells were grown in MEM in 24-well tissue culture plates (Costar,
Cambridge, MA). Cell cultures were supplemented with 10% fetal bovine serum, penicillin

(100 U/ml) and streptomycin (100 mg/ml). Cells were incubated with 1 ml of media at 37°C

in a tissue culture incubator equilibrated with 95% air and 5% CO,.
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5% Triit%%%?-efbs %r‘“éé pnil;l’utgg. "[%fe g'gﬁd&l&eq}ler?’ fhclbated for 24 hours at 37°C in the
presence of 50mM Tris-HCI, 5SmM CaCly, 5uM ZnCl,, PH 7.5 and stained with Coomassie
Blue R 0.5% for 30 minutes and destained. Protein standards were run concurrently and ap-
proximate molecular weights were determined.

Invasion studies were conducted using Matrigel™ (Becton Dickinson) inserts in 24-well
plates. Suspended in medium, osteosarcoma cells were supplemented with nutrients, as speci-
fied in the design of the experiment and seeded on the insert in the well. Thus both the me-
dium on the insert and in the well contained the same supplements. The plates with the inserts
were then incubated in a culture incubator equilibrated with 95% air and 5% CO, for 24
hours. After incubation, the media from the wells were withdrawn. The cells on the upper
surface of the inserts were gently scrubbed away with cotton swabs. The cells that had pene-
trated the Matrigel membrane and migrated onto the lower surface of the Matrigel were

stained with Hematoxylin and Eosin and visually counted under the microscope.
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the MIT assay. The MIT assay [Masman JT, (1983)] is a
colorimetric assay based on the ability of viable
cells to reduce a soluble yellow tetrazoliumsalt
[3-(4,5-dinmethylthiazol-2-yl). 2,5-di phenyl tetrazolium
brom de] (MIT) to a blue formazan crystal by
m t ochondri al succi nate dehydrogenase activity of
viable cells. Af ter MIT addition (0.5nmg/ M) the
pl ates were covered and returned to the 37 C incubator
for 2 hours, the optimal tine for formazan product
formation. Foll ow ng incubation, the super natant was
carefully renmoved fromthe wells, the formazan product
was dissolved in 1 mM DMSO and absorbance was
nmeasured at 570 nmin Bio Spec 1601, Shimadzu
spectroneter. The OD570 of the DWMSO solution in each
wel | was considered to be proportional to the num ber
of cells. The OD570 of the control (treatnent w thout
suppl enent) was consi dered 100% MWP expression in
condition nedia was deternined by gel ati nase
zynogr aphy. Gel ati nase zynography was perforned in 10%
pol yacryl am de precast Novex gel (lnvitrogen Corpora
tion) in the presence of 0.1%gelatin. Culture nedia
(20mM ) was | oaded and SDS- PAGE was perfornmed with a
tris-glycine SDS buffer. After el ectrophoresis, the
gels were washed with 5% Triton X-100 for 30 m nutes.
The gels were then incubated for 24 hours at 370C in
the presence of 50rM Tris-HO, 5mM Cad 2, 5mM zZnd |
PH 7.5 and stained with Coomassie Blue R 0.5%for 30
m nutes and destained. Protein standards were run
concurrently and ap proxi mate nol ecul ar wei ghts were
determ ned. Invasion studies were conducted using
Matrigel (tm) (Becton Dickinson) inserts in 24-well



pl ates. Suspended in nmedi um osteosarconma cells were
suppl emented with nutrients, as speci fied in the
walemicgos4ed t he experinent and seeded on the i NBEI/EP2005/003775
the well. Thus both the nei1di umon the insert and in
the well contained the sanme suppl enents. The pl ates
Wth the inserts were then incubated in a culture
i ncubat or equilibrated withifil®% air and 5% CQ2 for 24
hours. After incubation, the nedia fromthe wells were
t he upper surface of the
rgggg{s f%R§E§%F§§SB‘ ubbed away with cotton swabs.
Tag aedsterbideid dompquade trated the Matrigel nenbrane
and nLqrated ont o the | ower surface of the Matrige
YN Henat oxyl i n and Eosin and visual |y
cR ?wgEqn&ngqbnﬁﬁgn@k&ﬂoscope Stock sol ution of the
rient mxture was as described above. The results
wel) e e&pmbpb@@lamnmnmds + SD for the groups. Data were
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conpound (b) a L-lysine conmpound, (c) a L- prollne

conmpound, and (d pol yphenol c¢onpound for th
pFepuseatli d#imot \al)\qswarsqﬁg@e@nb&awé sHpBeTad le‘ﬁehesﬁed from the group
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accept abl e ascorbate salt, an ascorbate ester and/or
m xtures of the aforenentioned conpounds. 3. The use

o'i"hech% (mcgalm"‘@ & drfin $8dh HARRS TR 841 tal EphaAC £RBEARI Qlt is selected
ascorbate salt is selected fromthe group consisting

ofromahe gronp asusistingtod calaiunsassabateesghe sndmpgresisinbageerbate salts.
salts. 4. The use of claim1, wherein said ascorbate
compound is an ascorbate ester. 5. The use of claim 4,

YREGRIJF chithd , aBERIDMi®aRbitale dotnpde6eidn aspaibiieleatee. 6.
The use of any one of clainms 1 to 5, wherein said

L-lysine conmpound is selected from

The use of claim 4, wherein said ascorbate ester is ascorbyl palmitate.

The use of any one of claims 1 to 5, wherein said L-lysine compound is selected from
the group consisting of L-lysine hydrochloride, L-lysine, and pharmaceutically ac-

ceptable L-lysine salts.

The use of any one of claims 1 to 6, wherein said L-proline compound is selected
from the group consisting of L- proline hydrochloride, L- proline, and pharmaceuti-

cally acceptable L- proline salts.

The use of any one of claims 1 to 7, wherein said composition further comprises a
trace element selected from the group consisting of selenium, manganese, magnesium,

calcium, and copper.
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11.

12.

13.

14.

15.

t he group consisting of L-lysine hydrochloride,
L-1ysine, and pharnmaceutically ac ceptable L-1ysine

WO 2006308430 The use of any one of clainms 1 to 6PCTEBI8/003775

said L-proline conpound is1%el ected fromthe group
consi sting of L- proline hydrochloride, L- proline,
and pharmaceuti cally acceptable L- proline salts. 8.
The wsef ahy aiyofd&inkf1 ©l Kiwisreln said ompbeitiei furthed ebmprises an L-
conposition further conprises a trace el enent sel ected
fHSHICHETHOBE) consi sting of sel enium nanganese,
magnesi um cal cium and copper.9. The use of any one
of clains 1 to 8, wherein said conmposition further
Chipusesefsclaim Baw@emlmealddmawmde compotink isusadeatdd &bm the group
9, mherel sald ne, c npoun IS | ect ed.f
wgsa?%g bomeimins Rt rioc PERHGe SergeRmas s Receptable
alggdrg;n% saf§d pharmaceuti cal | y acceptabl e L- arginine
salts. 11. The use of any one of clainms 1 to 10,
wherei n said conp03|t|on further conprises Nacetyl

steln 12 us .

¢ Use r? gl&)( 8n %tﬁgg%lg}stell t8nlOI., S%(frg sa?c{ c ?n'lhlﬁc%ss n?fg%ﬂc?rrjﬁ:g)mprlses N
Qﬁ@bdcﬂﬂ@ﬁ@tera| subcut aneous, |ntraarter|al, or
intravenous form 13. A method for treating
osteosarconma in a subject conprising the step of
oy &ye%tfﬁ{x* 0f &ch%nﬁ gqt wﬁ&fefneé'aicp&)n}ﬁdgploﬂsig ﬁp&aa[(ﬁrﬂﬁﬁtered
a conposition as ined in any one al ns
i it cralf paredpriltsubaitingoed, intciagetial aorontravendds fo'fllne rret hod

of claim13, wherein said subject is a human. 15. The

nmet hod of claim 13 or 14, wherein the conposition is

afHhahSd o %@atﬂ{gaésltébsar@@fhﬁ M 5@ éc‘{ comphsiH} aredpséNadministering
intraarterially, I ntravenously.
to a subject suffering from osteosarcoma a composition as defined in any one of

claims 1 to 12 in a therapeutically efficient amount.
The method of claim 13, wherein said subject is a human.

The method of claim 13 or 14, wherein the composition is administered orally, paren-

tarally, subcutaneously, intraarterially, or intravenously.



