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anti - oxi dant conpound (J. Cell. Biochem 265:236-257 (1996)) and may
atti?bute to the anti-cancer activity of green tea. Catechin conpounds were

The anti-cancer activity of catechins may relate to their effects on several factors
involved in proliferation of cancer cells and their metastasis. Catechins are known to
cause cell cycle arrest in human carcinoma cells (Ahmad N., Feyes D.K., Nieminen A.L.,
Agarwal R., Mukhtar H.J. Natl. Cancer Inst. 89: 1881-1886 (1997)). Polyphenolic
20 fraction from green tea is shown to protect against inflammation and cytokines induced

by tumors.

Polyphenolic compounds present as 30% dry weight in green tea. They include
flavanols, flavandiols, flavonoids, and phenolic acids. Flavanols are the most abundant
25 among the polyphenols in green tea and are commonly known as catechins. There are
four major catechins in green tea: 1) (-)-epicatechin, 2) (-)-epicatechin-3-gallate, 3) (-)-
epigallocatechin, and 4) (-)-epigallocatechin-3-gallate (EGCG). Among the catechins,

EGCG is the major polyphenolic constitutents present in green tea.

30 EGCQG is a potent anti-oxidant compound (J. Cell. Biochem. 265:236-257 (1996))
and may attribute to the anti-cancer activity of green tea. Catechin compounds were
reported to exercise its anti-metastatic activity by preventing the angiogenesis process
(Cao Y., Cao R. Nature 398:381 (1999)). EGCG has also been shown to interfere with

the activity of urokinase (u-plasminogen activator), one of the most frequently expressed
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15 comprising catechins, ascorbic acid, proline, and lysine that can exert a potent anti-

proliferative and anti-metastatic activity against neoplastic diseases.

The present invention relates to a composition of biochemical substances comprising a

catechin, an anti-oxidant, proline and lysine that are effective in treating human diseases.

20
The present invention relates to a composition of biochemical substances comprising a
catechin, an anti-oxidant, proline and lysine that are effective in inhibiting a matrix-
metalloproteinase.
25 The present invention relates to a method of treating neoplastic diseases related to

excessive degradation of extracellular matrix comprising administering an effective
amount of a composition comprising a catechin compound, an anti-oxidant, proline and

lysine.

30 FIG.1 depicts the inhibitory effects of EGCG on cell proliferation of breast cancer cells
(MDA-MB 231).

FIG.2 depicts the synergistic inhibitory effects of the combination of EGCG, ascorbic

acid, proline, and lysine on cell proliferation of breast cancer cells (MDA-MB 231).
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excessi ve degradation of extracellular matrix conprising adm nistering an
effective anount of a conposition conprising a catechin conpound, an
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of EGCG on cell proliferation of breast cancer cells (NMDA-MB 231). FIG 2
depicts the synergistic inhibitory effects of the conbination of EGCG
ascorbic acid, proline, and |lysine on cell proliferation of breast cancer
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FIG.6 depicts a zymogram showing EGCG decreases the activity of MMP2 secreted by
breast cancer cells.

15
FIG.7 depicts the normal morphology of melanoma cells after the Matrigel invasion

assay.

Fig. 8 depicts the changes induced by the combination of ascorbic acid, proline and lysine

20 in the morphology of the melanoma cells.

FIG. 9 depicts the apoptotic effects of the combination of ascorbic acid, proline and lysine

with EGCG.

25 In another embodiment, the present invention relates to a composition comprising
catechins present in tea extracts, red wine in combination with other dietary constituents,
for synergistic effects, against neoplastic diseases and a variety of other illnesses. The
dietary constituents covered by this application include, but are not limited to those
detailed in this application.

30

Catechin compounds may be used in combination with other anti-oxidants such as
vitamin E, glutathione, with other flavinoids, with facilitatory agents like folic acid and

with metals like selenium which are known to suitably modify the activity of matrix-
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catechins present in tea extracts, red wine in conbination with other
dietary constituents, for synergistic effects, against neoplastic diseases
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that digest extra-cellular matrix (ECM. ln another enbodj.nent, the
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applfocat i mduciiii eynthesisesacrétionentioo activitydd yemousguatiin-rhetelopzotethesesithatwi t h

reference,to the fqll ow les, with no limtation of the invention
i mpl i ed. %esc‘ss%ﬁ‘é%'&&“r%{ﬁ%aﬁﬁéﬁ{EWConditions (a) Cell lines The following
cancer cell lines obtained from ATCC were used in the studies:

In another embodiment, the present invention relates to a method of preventing
and treating neoplastic conditions by administering such a composition comprising

15 catechins, ascorbic acid, proline and lysine orally or by topical application.

The present invention is described in further detail with reference to the following

examples, with no limitation of the invention implied.

20 General Experimental Conditions
(a) Cell lines
The following cancer cell lines obtained from ATCC were used in the studies:
(1) Human Breast Cancer Cells MDA-MB 231
(i1)  Human Colon Cancer Cells HCT 116
25 (iii) Human Melanoma Cells A 2058

(b) Cell Proliferation Studies

To study the effects of catechins and dietary composition on cell proliferation of
human cancer cells, various human cancer cell lines were cultured in 24 well plates using
30 the culture conditions specified by ATCC (supplier of cell lines). The cells were
generally incubated for 3 to 4 days (before coalescence was reached). The total number of
cells in a culture well was determined by staining the cells with vital stain (MTT)
followed by the determination of OD of the stain solution. MTT only stain the dead cells

and the amount of stain uptake correlates with the number of dead cells in the culture.
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(1) Hurman Breast Cancer Cells NMDA-MB 231 (ii) Human Col on Cancer Cells HCT
116 25 (ii1i) Human Mel anoma Cells A 2058 (b) Cell Proliferation Studies To
st udy t hewefoBest2sl of catechins and dietary conposition onPC&mHP02/01005

proliferation of human cancer cells, various human cancer cell lines were
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culture well was determned by staining the cells with vital stain (MIT)
foll owed by the determnation of OD of the stain solution. MIT only stain

t he dead gﬁiﬂatsri fiﬁq/astihergﬁu punt of stain uptake correlates with the nunber
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i nhi i ti on wasTheaN awilgalt ladasivn sedipawtR@Gohdetédysivig Magidel BdcmrDickines)s Wit h

the OD of the control g{{]oups. (C)él' Matrigel Invasion Studies 5 The Matri gel
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in conpa%?&s@%sgséf well plates. This assay is a reliable assay for eval uating
as

cancer ne asis. Human fibroblast cells were seeded and grown in the
24-wel |l plates using culture 10 nmedia containing -10% serum Wen the

fibroblasts reached_cog] escence, the culture  nedig w serum was
wi t hdrawn and Hw%‘gag{m%ﬁf WEEPRE OB it ¢ oF ot st et 8n of
cat gghi n LORPOIHARINR!-4 B0 SieBlR! WhER IRAHrShINs Watdaddrednee, RS a
wi t hout serum and human cancer cells were seeded on the upper surface of
t he Mat r ingalia withseutrswasl Bitidriawn ah@ répbaged withneeshmgtidza weheutwetuhdr &wn.  Sone
medi a were av?d fi)r . : . :
combinafion of catechin compounds plus dietary composition were added to the media
without serum and human cancer cells were seeded on the upper surface of the Matrigel
inserts.
15
After 18 hours, the media were withdrawn. Some media were saved for
zymogram studies. The cells on the upper surface of the inserts were gently scrubbed
away with cotton swab. The cells that had penetrated the Matrigel membrane and had
migrated into the lower surface of the Matrigel were stained with Quick Stain and were

20 counted under a microscope.

(d) Zymogram Studies

The media (25 — 30 pl) from Matrigel Invasion studies was applied to Novex
zymogram gels (Invitrogen). The gel plates were developed and stained as recommended
25 by the manufacturer. The matrix-metalloproteinases (MMPs) bands were identified on

the basis of their known molecular weights.

(e) Morphological Studies

The morphology of human cancer cells that had migrated into the lower surface of
30 the Matrigel membrane were stained with Quick Stain and were photographed under a

microscope (100X).



zynogram studi es. The cells on the upper surface of the inserts were gently
scrubbed away with cotton swab. The cells that had penetrated the Matri gel
menbr ane wod3fsatilt m grated into the | ower surface of the WaTrEpgEd100kr e
stained with Quick Stain and were 20 counted under a m croscope. (d)
Zynmogr am_St udi ei The media (25 - 30 1) from Matrigel Invasion studies was
applied zynogram gel s (Il nvitrogen). The gel plates were devel oped
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Control group refers to breast ca cer ce]I at were grown In Liebovitz's
medi a supfghErmemestrvn (FBI)Ons ethel 0pdy 208 0sHuon Q(OBEESQ/mle EaG@nPlags oup
refers to breas ncer,.cells that, were gro I . Li ebov medi a

Supp! oo CHTRREHE BATHIET A BUUPHe BT ELBSY Tora6oant Re? 36 10, 20, 50,
1004@r 200 ng/m of EGCG Plates were incubated in anbient air (wthout
suppl enental C02) for a period of 4 days. 10 At the end of the period, the
cul ture medi aAlté ecnd oftthie perirdatie cultaregnedis wiere witlwhawnehd theeells staiched wit h

MIT. EXCGS?I were s?amed w1¥i161§1fliasé' cessoMfTT s arllref\ wlgls]_-lv;/as She oq'F dThe MTT stained

cancer cells were dissolved in 1 ml DMSO solution. The optical density (OD) of the

solution was determined for each well. The OD for the well was directly proportional to

15 the number of dead cells. The OD of the MTT stained cancer cells that were previously
cultured in the absence of EGCGT was used as a reference and was considered as 100.
Percent inhibition was calculated by using the formula: % Inhibition= (OD of Reference
- OD of the Test Treatment)/OD of Reference X 100%.

20 EGCG at 20, 50, 100 and 200 pg/ml caused 3, 34, 66 and 70% inhibition of cell
proliferation of human cancer cells respectively (FIG. 1). EGCG at 10ug/ml did not
inhibit the cell proliferation.

Example 2

25 Inhibitory Effect of A Combination of Ascorbic acid, Proline and Lysine with Various
Concentrations of EGCG on Cell Proliferation of Human Breast Cancer Cells (MDA MB

231)

The general procedure of these studies remains to be the same as in Examplel.

30 In these studies, basal culture media were supplemented with the followings:
i) ascorbic acid (100uM) + proline (140 uM);
i1) ascorbic acid (100uM) + proline (140 uM) + Lysine (400 uM);
1i1) ascorbic acid (100uM) + proline (140 uM) + Lysine (400 uM) plus 20
mg/ml EGCG;
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cancer cells were dissolved in 1 m DMSO sol ution. The optical density (OD)
of the solution was determ ned for each well. The OD for the well was

di rectly woepostipnal to 15 the nunber of dead cells. ThePODEPh2/0t0@S MTT
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rocedure of thes studies re ns to be t ample 1. 30 In
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1) ascor bigomsd éhc(ir%me +yBine inHisitdd k4 pMiiferdatidn a%&sdma 0a¢FId. 1.0QUM)  +
proline (140 M + Lysine (400 M; iii) ascorbic acid OQuM + proline (140

M + Lysicamb{nation b asspibpic guid +mpeeline ‘Eesiae plus 20 eia! @G POFAE00R/ 01005

%3 ngsé%@}mgl)(ﬁ% 25 i e/t 05%%3‘1%17{53“3 %?%IV%S% 1?‘1&6}10{{})@!&“@@ e (400 M
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i nhibition of cell proliferation.
inhibit cancer cell proliferation.

Example 3
Inhibitory Effects of a Combination of Ascorbic acid, Proline and Lysine with Various

15 Levels of EGCG on Cell Proliferation of Human Colon Cancer Cells (HCT116)

In this study, human colon cancer cells were grown in McCoy’s 5A medium with
10% fetal bovine serum in 5% CO0, atmosphere. The general procedure and the treatment

investigated were the same as used in Example 2.

20 A combination of ascorbic acid, proline and lysine with EGCG synergistically
increased the inhibitory effects on cell proliferation from 0% to 31% at 20ug/ml EGCG
and to about 95% at 50 pg/ml EGCG (FIG. 3).

INHIBITORY EFFECTS OF EGCG AND A COMBINATION OF ASCORBIC ACID,
25 PROLINE AND LYSINE ON INVASION OF MATRIGEL BY CANCER CELLS

Example 4
Inhibitory Effects of Graded Levels of EGCG and Combination of Ascorbic Acid, Proline

and Lysine with Various Levels of EGCG on Invasion Through Matrigel by Breast
30 Cancer Cells (MDA MB 231)

The general procedure for Matrigel Invasion Assay has been described above.
In this assay, human breast cancer cells (5x10% were seeded on each insert. Various
supplements were added to Leibovitz’s media. The plates were incubated in an incubator

in ambient air without supplemental CO,.
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Ascorbic acid + proline + lysine inhibited cell proliferation by about 14 %
(FIG 2). A conbination of ascorbic acid + proline + lysine plus 20 g/ m

of EGCG cwogeds2006 inhibition (FIG 2). 20 gg/m of EGCGrairmpezecmased only
3 %inhibition (Exanple 1). 10 Thus, a conbination of ascorbic acid,

proline and |ysine act synergistically wwth EGCG to inhibit cancer cell
proliferation. Exanple 3 Inhibitory Effects of a Conbination of Ascorbic
acid, Proline and Lysine with Various 15 Levels of EGCG on Cell
Proliferation z@fcommhommmmﬂéor iﬁbmg/@léil@(ﬁﬁllsyhelmﬁdn&nnblbs@dd}e human
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Cove NG R et e i D YA VR P et

BY CANCER CELLS Exanple 4 Inhibitory Effects of Graded Levels of EGCG and
Conbi nation of Ascorbic Acid, Proline and Lysine with Various Levels of
EGCG on | HB%38P® Through Matrigel by Breast 30 Cancer Cells (MDA MB 231)

The generﬁmb%ggﬁfiwtsgf @fad%iteva@&fE@g@sangrto%\%bﬁ%xlﬁa&&%%@géﬁr pRedeabove.
In this as: cancer ce Wer e seeded on each
3f hiousite 10 I i ¥

i nsemt . 3 ; ‘ he pl at es
were i nc!:bgl ed i 2 gn ; giiggat or in anbl ent air wt hout suppl emental C2. -7
WO 03/ 05 0 5 A conposition conprising 20 or 50 gg/ M EGCG

in the nedia iy éEn%Faqj ﬁdaeddrevﬁw&ﬁgmnm?orms@@ﬁﬁas%e& 8&schBéd SRy, about 26%
and 100% respectively. | e ascorb
Human melanoma cells (A2058) (5x10 )were seeded on each insert. Various

supplements were added to DMEM. The plates were incubated in an incubator under 5%

15 CO; atmosphere.

While a combination of ascorbic acid (100 pM) + proline (140uM) + lysine (400
uM) caused only 13 % inhibition, a combination of ascorbic acid (100 uM) + proline (140
uM) + lysine (400 uM) plus 20 pg/ml EGCG completely prevented the invasion of
20 melanoma cells through the Matrigel (FIG. 5).

ZYMOGRAM STUDIES

Example 6

Effects of Graded Levels of EGCG on MMP2 Production by Human Breast Cancer Cells
25 (MDA MB 231)

The media from various treatments in the Matrigel Invasion assay (Example 4)

were applied to Novex Zymogram Gel (Invitrogen). The plates were developed and
stained as recommended by the manufacturer. The matrix metalloproteinases (MMPs)
bands were identified on the basis of their known molecular weights (FIG. 6).
30
Zymogram of the culture media from the Matrigel Invasion Assays indicated that
20ug /ml EGCG in the media reduced the production of MMP2 and completely inhibited
the production of MMP9 (FIG. 6). At concentrations of 50 pg/ml and 100 ug/ml of

EGCQG, the activities of both MMP2 and MMP9 were completely inhibited (FIG. 6).
-8-



acid (100 M + proline (140 M + lysine (400 M in the nedia caused 65%
inhibition, 5 a conbination of ascorbic acid (100 M + proline (140 M +

| ysi ne (400 obpsphius 20 4g/ M of EGCG conpl etely inhibitedpCIEPY/OMDS bition)
of cancer cell invasion (FIG 4). Exanple 5 Inhibitory Effects of G aded
Level s of EGCG and Conbi nation of Ascorbic Acid, Proline 10 and Lysine
with Various Levels of EGCG on | nvasion Through Matri gel by Human

Mel anoma Cel | s (A2058) The general procedure for Matrigel |nvasion assay
has been CeLMORBRAHEHE@Y Hunman nel anona cel |'s (A2058) (5x104) were seeded
on each ipsert. . Various supplenments were added to DVEM The plates were

i ncubat e “H"%lﬁ7| ncubat or under 5% 15 CO2 at nosphere. While a conbi nation
of ascor b feCbEGCE8AnYa Condwifhtidifof(AtOMic AcidyBioife aADOysiMd of Bles®dl Oonly 13
% i nhi bi tTon, a conbl natlon of ascorblc aC|d (100 M + proTine (140 M +
| ysi fe (4Y : 3/ Migla TS € B 258l y prevented the invasion of 20

£ 1 o0ts of G 29%2:5%‘% RETITRGEN O L B R B cer
Cell' s 23viatvpal MBSB&&I) Fm}le Methistor 6 Cthe \z’@rﬁbxﬁuﬁortcﬁéﬁbmrﬂa‘md qoop@nMat ri gel
| nvasi on assay ( Ex wer e apg}ﬁl ed tq Novex Zynogram Cel

(1 nvi t r og&akine (iAQ PM)aT b’§"\ﬁé‘?’@ Y depdigritered the maarhplogieeldhnesitied by the

manuf act T ntified
on the ba@ (}f bﬁ]hel r Sfrsl)(r)l\/\rEgRl‘?rén%e(?lg g’fd‘ﬁeﬁﬁgf?“&%% f%@@l‘éﬁs %%/Qn\{)lgggm of the
cul tiare rmdchami 0H20 tml MAEGOgeto thavasbmandkscsfa@ssorbmhcuh(tléd piMbet prodigeg / m

EGCG in the i red e production of MVP2 and conpl ete i nhi bited
t he prodl@ﬁ) gﬁﬂoﬁy E‘f@m@] %g‘% n)&ﬁl%f&ﬂéf&?ﬁf‘al@wstargomn% YBr JFiﬁd 100 ug/ ni

of

These findings described in the examples 1-7 indicate that a strong synergistic
effect exerted by EGCG, when EGCG was used with a combination of ascorbic acid +
15 proline + lysine. Therefore, these studies show a surprising synergistic effect of a
combination of EGCG and ascorbic acid + proline + lysine makes it possible to take full
advantage of anti-proliferative and anti-metastasis activity of EGCG at a comparatively

low level of its tissue concentration.

20 Hence, the present findings are of immense importance as they can bring effective

level of catechins closer to those, which can be achieved, in the tissues.

It has been suggested that the proliferation of cancer cells and up-regulation of
their enzymes are caused by increased concentration of reactive oxygen species (ROS).
25 In this situation, use of combinations of various biological antioxidants such as
tocopherols, carotinoids, along with other facilitating agents like ubiquinols,
biflavonoides, lipoic acid, camitine will provide a more potent synergistic mixture for

treatment of the above-mentioned maladies.

30 The present invention provides a surprising observation that a combination
comprising catechin compounds would exert synergistic activity and thereby make it
possible to achieve very efficient anti-cancer activity at lower levels of tissue catechins.

The above findings open the possibility of using various constituents in combination of

-9.



EGCG the activities of both MW2 and MW9 were conpletely inhibited (FIG
6). -8 WD 03/057211 PCT/ EP02/ 01005 CELL MORPHOLOGY Exanple? Effects of
EGCG and wo@anwiznat i on of Ascorbic Acid, Proline and Lysi meT@pormolel | 5
Mor phol ogy of Human Mel anonma Cel | s (A2058) The m crographs of the cancer
cells in basal nedia as they mgrated through the Matrigel are shown FIG

7.1 ncl usdi BBreff cdnBftue et SO0 1961 ISCRE bieveAtdrDard kRAtrnt bf nedpRastiee (140 M
+ lysine (400 M in the nmedia altered the norphol ogy of the cells (FIG

8). The dlisgasgssi on of the cells with distinct enlargenent of nucleus was
evident. 10 Addition of 20 ug/m of EGCG to the conbination of ascorbic
acid (100 M + proline (140 M + lysine (400 jiM in the nedia caused
extensi ve apopbsd skell ehteaeswviliFpgrece thailjiobge dddigsing ared@s aferdig tindired the
exanples 1-7 indicate that a strong synergistic effect exerted by EGCG
when 5EGC@ ke ansidasing-t hhescopernf Wstpmﬁmdﬁvea@@amn&enée@ tp covenlysigeol i ne +

ysi ne. TR 8k AlsGng PRRuRbHCbATiS DAL AVBLERT hh0d,SyRer ol st ¢ effect of a

conbi nati on scof acid proli ysine nakes it possible
to take full advantage of antl-prollferatlve and anti-netastasis act|V|ty
| ow | evel its.tissue concent.ra

of EGCG at a c rativel
Hence, the pre@gﬁpﬁ(ﬂr{%@i‘: 7 ‘Qr@pwlaf?mwgga??rﬁzﬁm%éﬁ’o C 8¢y &‘85121 br| ng

ef fecti Vecov‘sxet‘ﬁ@ld H@atﬁ@g %ﬁ“}')ﬂ%éur%r@%?ﬁsc%fhé hqge, which can be aCh' eved, in
t he tissues. een suggested that the proliferation of cancer cel S

and tap-r egul at| on of their enzymes are caused by |ncr eased concentration

Conbi nat | ons. COPERp PR pyl-Dyokp iideluiontmel SHTHeER olRBR: b

car ot i noi @fnoidhSAAnWiré1Be@tbBPpodRIS] dakdtaloiddthnd 3818ied cbinlBuiili Siuiafibse and
bi fl avonoi des, lipoic acid, carnitine will provide a nore potent

syner gi stiietatadi composnds ubiquinels andnelatstl componnstsy latenandgklatdrromnonads,

bioflavonoids and related compounds as well as compounds of selenium.
15
Clinical Applications
The invention focuses on the preventive and therapeutic use of a catechin in
combination with an anti-oxidant, proline and lysine. The combined use of a catechin
with an anti-oxidant, proline and lysine increases the efficiency of the catechin compound

20 in treating human diseases.

Human diseases include but are not limited to neoplastic diseases, inflammatory
conditions, infectious diseases, cardiovascular diseases and other pathological conditions
involving degradation of extra-cellular matrix. Such conditions include abnormal

25 angiogenesis, pathological intravasation, rtheumatoid and osteoarthritis, atherosclerosis,

dilated cardiomyopathy, emphysema and other chronic conditions.

The present invention provides a method of treating and preventing human
diseases
30 involving degradation of extra-cellular matrix such as: i) neoplastic diseases; ii)
inflammatory conditions (including but not limited to allergies, emphysema, rheumatoid
arthritis, osteoarthritis, periodontitis, neurodermatitis); iii) infectious diseases (including
but not limited to viral infections such as common cold, influenza, hepatitis, herpes, HIV;

bacterial infections such as pneumonia, tuberculosis, meningitis, gonorrhea, syphilis, and
-10 -



30 The present invention provides a surprising observation that a

conbi nation conprising catechin conpounds woul d exert synergistic activity
and t her evp asmkR1it possible to achieve very efficient amdr/ErPazemos
activity at lower levels of tissue catechins. The above findings open the
possibility of usin rious con tuent s . C ination of -9 WO 03/057211
ber epoz bl St i S St e B DB B0 & 1 or ¢ e
preventi q&e%&@le}dsﬁaammnﬁbaﬂw%Lt@ﬁéwaﬁéﬂIaﬁgieﬁﬁ.&y) Q)ae Htlvb Ndifdagesart will
appreciate that proline and |ysine are not nerely |im to 5 proline and
| ysi ne. Tmeluslmgﬁelt obt litisedioenstenpotiopis and pobritisy; Ylhn@n@ﬂ@aw@bdlé@d@rrs | ysi ne
derivati recurso r der t rs. One
sk 1 i n (RO Aef SR B2k BpeRieh bhFare PRt bl FgsRh o ki REREMA SR
shoud d  céades (1h61udﬂfglbﬂﬁhd>t\/lﬁﬁ1tand aﬁthﬁﬁbbﬂg&fdmlﬁﬂ‘steﬁﬁg effbétiveamabnisldf O her

bi ol ogi cal anti-oxidants .i nclude tocopherols and rel ated conpounds, trans-
retinoi c caEpasiterp deserieddn Bunplisalion. car ot i noi ds and rel ated conpounds,

gl ut at hi one and rel ated conpounds, ubiquinols and rel ated conpounds,
folates and rel ated conpounds, bioflavonoids and rel ated conmpounds as wel |
as conpounds of selenium 15 Cinical Applications The invention focuses on
the preventive and therapeutic use of a catechin in conbination with an
anti-oxidant, proline and |lysine. The conbi ned use of a catechin wth an
anti-oxidant, proline and |lysine increases the efficiency of the catechin
conpound 20 in treating human di seases. Human di seases i nclude but are not
limted to neoplastic diseases, inflammtory conditions, infectious

di seases, cardiovascul ar di seases and ot her pathol ogi cal conditions

i nvol ving degradation of extra-cellular matrix. Such conditions include
abnor nal

-11 -



25 angi ogenesi s, pathol ogical intravasation, rheumatoid and osteoarthritis,
at heroscl erosis, dilated cardi onyopat hy, enphysenma and ot her chronic

condi t i orwO 0Fl&72pr esent i nvention provides a net hod of tr@awirrg2/enads
preventing human di seases 30 invol ving degradati on of extra-cellul ar
matrix s - A) . peoplastic diseases; ii) inflammatory conditions
(includixggégisﬁngﬁg.g d to allergies, enphysema, rheumatoid arthritis,
ost eoar t Hri4 L smpi@dostaiddteintcal BRIAOL dRiprsing)a catdchin doMRehil, Qusnll seases
(including but not limted to viral infections such as common cold,

i nfl uenza, oxisleat, praline anddysens thi ivetteddive iemhaiitingd setiomstallgpiotaraspneunoni a,
tubercul osis, neningitis, gonorrhea, syphilis, and -10 WO 03/057211

PCT/ EP02/,01005 r .f-ungal di seases: i ardi i i ncl udi ng
but ot 1 e g Phs il Aorhp BPOER 1 Ve GR UM UABRIE Mndip SERRR 1T

angi opl ast Yijom the gdegesnaiitiny ef eiiceasas, efigdblcmdiiig, dpidatevain gallaief adi t o
osteoporosis_and arthritis); vi) neurological disorders (including but not
linmited to crgaHesatsshirgalditse, nultiple sclerosis); and vii) autoi mune 5

di seases (including but not limted to arthritis) by adm nistering
effectiv WBhSoSition GABRARE td Qn HeSKrkiReEt ddfedhit ordRRhligat i on. - 11 WO
031 057211 pe Eispoftion sRRHGE 0 A8 £IRtieid Pt daflechl composi tion of

bi ochem cakpigalbsb@poltes geldatpr i si ng a cat echi n conpound, an anti- oxidant,
proline and lysine that is effective in inhibiting a

trix-metall t el . .2. .The. iti i ¢ - wher ei
The cat odh MgmRHIT Cowdiadd iR 1 PARelt B0 B TR LhRE sbBry ol he Wheret ™
epi g@t echi Ngroul BbEBMG GRLELRIB aciBPlobaHRRIN, foaidndlse cardfifbid§ plgahloasat echi n

gal l ate. 3. The conposition according to claim1l, wherein the catechin
conmpound i salpkplipeir eidavkgringlsgripflagoaoids, and carnitine.

1

5. The composition according to claim 1, wherein the anti-oxidant is ascorbic acid.

6. The composition according to claim 5, wherein the ascorbic acid is selected from the

group consisting of ascorbate precursors, ascorbate metabolites and an ascorbate salt.

15 7. The composition according to claim 1, wherein the anti-oxidant further comprises a

folic acid.

o

The composition according to claim 7, wherein the folic acid is folate.

9. The composition according to claim 1, wherein the composition further comprises a

selenium.

20 10. The composition according to claim 9, wherein the selenium is selected from the

group consisting of selinite and methyl selinate.

11. The composition according to claim 1, wherein the matrix-metalloproteinase is
selected from the group consisting of matrix-metalloproteinase 1, matrix-
metalloproteinase 2, matrix-metalloproteinase 3, matrix-metalloproteinase 4, matrix-

25 metalloproteinase 5, matrix-metalloproteinase 6, matrix-metalloproteinase 7, matrix-
metalloproteinase 8, matrix-metalloproteinase 9, matrix-metalloproteinase 10, matrix-

metalloproteinase 11, matrix-metalloproteinase 12,and matrix-metalloproteinase 14.

-12-



4. The conposition according to claim11, wherein the anti-oxidant is
selected fromthe 10 group consisting of ascorbic acid, tocopherols,

t ocot ri erwba3/08R1Dt | noi ds, gl ut at hione, al pha-Ilipoic aci @CTmEPOZIND] S,

bi of | avonoi ds, and carnitine. 5. The conposition according to claim 1,
wherein the anti-oxidant is ascorbic acid. 6. The conposition according to
claimb5, vh@heicompbstiasarbhiing @aildm § vartds tietnittiomdthitopraeidfesdonsi st i ng
of ascorbate precursors, ascorbate netabolites and an ascorbate salt. 15
7. The conpdaivratallerraieinasg2to claim 1, wherein the anti-oxidant further
conprises a folic acid. 8. The conposition according to claim?7, wherein
the folicqnd bHipbQhidtt focoingBLIARNTP WHeldi heaRHAL% Dh Qllnfﬁotginﬂéems 1, wherein
t he conposition fBrther conprises a selenium 20 10. The conposition
accordi ng tmatrixametaboproteerase . t he seleniumis selected fromthe group
consisting of selinite and nethyl selinate. 11. The conposition according

to cLaimd, ,wherejn.th tri xsnetallopr.oteinase is elected fromthe
gr ou% conézll'étnil%é()do?f t%aﬁpgggr%q g’lsf%sﬁ? ot ?lﬁtggg ! ,anr%?vrafeg_m%gfchl | opr ot ei nase
2, matrix- natalibnprediat Aasty dy dapiifiktérifEted pARNOINGIcBAS RothposBdK bK 25

met al | oprot ei nase 5, matrix-netal |l oproteinase 6, matrix-netall oproteinase
7, matrix- bieehamiey seesiansaseonmrising 3 ateqhit empayng: a3 antisexidant, proline and

mat ri x- net . i .10, . | X- -al inase 11,

mat 11 mot AP POD L) HenRGivoin bl E s SRAEMARBGHIRE 1y 1o wo
03/057211 PCT/ EPO2/ 01005 12. The conposition according to claim1, wherein
t he mat ri 165 ffat aldilapreteidingle slaim 14nwherein-thetabdop cahpoundde s&ectddBfrorhhe
conposi tion_ accor di n% to (gj aim1 . wherein th%, mat ri x- met al | opr ot ei nase is
mat PP x- et aPF SFUBCOPTSNS O episateghins. ARtgadacabtohin. ERicPIRENIA gRUHO AEeases

associ at ed wisMoghte@ligyAlpd matrix- netalloproteinase activity by
admnistering to a patient in need a conposition of

16. The method according to claim 14, wherein the catechin compound is

epigallocatechin gallate.

17. The method according to claim 14, wherein the anti-oxidant is selected from the
15 group consisting of ascorbic acid, tocopherols, tocotrienols, carotinoids, glutathione,

alpha-lipoic acid, ubiquinols, bioflavonoids, and carnitine.
18. The method according to claim 14, wherein the anti-oxidant is ascorbic acid.

19. The method according to claim 14, wherein the ascorbic acid further comprises an
ascorbate selected from the group consisting of ascorbate precursors, ascorbate

20 metabolites and ascorbate salts.

20. The method according to claim 14, wherein the anti-oxidant further comprises a folic

acid.
21. The method according to claim 20, wherein the folic acid is folate.

22. The method according to claim 14, wherein the composition further comprises a

25 selenium.

23. The method according to claim 14, wherein the selenium is selected from the group

consisting of selinite and methyl selinate.

-13 -



bi ochem cal substances conprising a catechin conpound, an anti-oxidant,
proline and |ysine that are effective in inhibiting a

mat ri x- newaloBopnoet ei nase. 15. The nmet hod accordi ng to cl aiperZEPo2/odees ei n t he
catechin conpound is selected from 10 the group consisting of

epi cat echi ns, epigallocatechin, epicatechin gallate, and epigallocatechin

gal l ate. Q@Thzﬁfétﬁ&itz{w&dﬁ%@ rSHifAd 4t Fhéredl e AdmatOREReRs s t&PESS fhd
cni

compound is epigallocatechin gallate. 17. The nethod according to claim
14, wher ei n grdup cansipting@fcgnplastye dedasest mdlammantenyidéseases gindgpovodisiases, ng of

ascorbic acid,.. £ ol tri o i.poid I thi H%i
al pha-11i poi ggr’g%o}vggc%g%?iasg P n€81 &se,%g ?rétf‘%gd\?%e%%qsd'gé:ug)(csalﬁgl%!ilzladﬁﬁag?st\%a a%’? % met hod
accordi ng t disedsek.m 14, wherein the anti-oxidant is ascorbic acid. 19. The

met hod according to claim 14, wherein the ascorbic acid further conprises
an ascorbate selected fromthe group consisting of ascorbate precursors,
ascopbat &2 26 MERSH O MEaEaP SO iBRiPe TEI40 2D §XoorES ARTAOACE or i ng to
claim 14, ' L+ 0xl T ' ' ' 21. The
met hod acc\gﬁrggt?%geﬁ]tﬂtgpgagpgrﬁofg?ﬂ X erdglhﬁls%ﬂgégg?ffg&ggﬁgwﬁgt ?1*021 gﬁmeﬁbg lztgm The

met hod accorcdinpgsihg achtechm tdmpuinet, en anti-heidentnpodine awhlysinet her conpri ses a
25 selenium 23. The nethod according to claim 14, wherein the seleniumis

sel ect ed th roup ..consistijug of selinite.and yl selinate. -13 WO
031 05721 P 5BioR et Brsi e Eu iR & CBEleron B SWbs e n ¢ ne
human di seaggngdigting @ epic@ecHinid) BpicARodARHR, ENOAEEHih A1, aReepilc@ifdcheclinseases,
i nfl ammatory di seases, infectious diseases, cardiovascular diseases,

degefer at i v&alliteeases, neurol ogi cal diseases and autoi mune di seases.

27. The method according to claim 25, wherein the catechin is epigallocatechin gallate.

28. The method according to claim 25, wherein the anti-oxidant is selected from the
group consisting of ascorbic acid, tocopherols, tocotrienols, carotinoids, glutathione,

alpha-lipoic acid, ubiquinols, bioflavonoids, and carnitine.
15 29. The method according to claim 25, wherein the anti-oxidant is ascorbic acid.

30. The method according to claim 25, wherein the ascorbic acid further comprises

ascorbate precursors, ascorbate metabolites and an ascorbate salt.

31. The method according to claim 25, wherein the anti-oxidant further comprises a folic

acid.
20 32. The method according to claim 31, wherein the folic acid is folate.

33. The method according to claim 25, wherein the composition further comprises a

selenium,.

34. The method according to claim 33, wherein the selenium is selected from the group

25 consisting of selinite and methyl selinate.

35. A pharmacological preparation according to claim 1.
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5 25. A nethod of treating neoplastic diseases related to an excessive
degradation of extracellular matrix conprising admnistering an effective
anount ofwe osofpRosi ti on conprising a catechin conpound, &0T&PY/eORF dant ,
proline and |ysine. 26. The nethod according to claim?25, wherein the
catechin_is,selected.fromthe group ..consi.sti of icat echins

oot gal | ockir ADRETacE e, PR ARG RraSE RS R R BRI a1 at e,
27. The net a0 Asdfol Brat hdhifi sthtioMiRritd) atiheniSiadtioa br fopisal

epi gal | ocatechin gallate. 28. The nmethod according to claim 25, wherein

t he anti - oxdppligations sel ected fromthe group consisting of ascorbic acid,
tocopherols, tocotrienols, carotinoids, glutathione, alpha-lipoic acid,
ubi qui nol s, bi ofl avonoids, and carnitine. 15 29. The nethod according to
claim 25, wherein the anti-oxidant is ascorbic acid. 30. The nethod
according to claim25, wherein the ascorbic acid further conprises
ascorbate precursors, ascorbate netabolites and an ascorbate salt. 31. The
met hod according to claim25, wherein the anti-oxidant further conprises a
folic acid. 20 32. The nethod according to claim 31, wherein the folic
acid is folate. 33. The nethod according to claim25, wherein the
conposition further conprises a selenium 34. The nethod according to
claim 33, wherein the seleniumis selected fromthe group 25 consisting of
selinite and nethyl selinate. 35. A pharnacol ogi cal preparation according
toclaiml1l. -14 WO 03/057211 PCT/ EP0O2/ 01005 36. A pharnaceutica
preparation/s according to claim1l, where the pharmacol ogi cal preparation
is used for oral admi nistration, parental admnistration or topical
application -15
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