3 August 2006 A NUTRIENT PHARMACEUTICAL FORMULATION COMPRISING POLYPHENOLS
AND USE IN TREATMENT OF CANCER CROSS-REFERENCE TO RELATED APPLICATION This
application claims the benefit under 35 U.S.C. 119(e) of U.S. provisional applicatigr)glgﬁg;@'gdéNo.

60/348,143 filed Janu’g%é ichis, | 0 ]rﬁeégﬁnce in its entirety.
FIELD OF THE INVE B | %?&%E %J | ormulation and its
use for the treatment of cancer. More specitically, the preselr?t invéntion refates 1o polyphenol containing

pharmaceutical formulations having an effective amount of polyphenols for the treatment of cancer. The

formulation of the RRSE RFPYSEQIS TS S\ BISFHFRC AHg (ke Vention and treatment of cancer

comprising ascorbic acid, lysine, proline and at least one polyphenol compound selected from the group
consisting of epigallocateghin gallate, epicatechin gallate, epi gjl techin, epicatechin, and. catechin.
BACKGROUND OF THE TR, G Rer e e e B e A B etrazed
world. There exivRingigpetiitrbiNd 6838} Hiddiled e dhciOdndasoniglityofrahicbamcer is among the
highest from all ﬂi@@%@@(ﬁe&_ hednast widehcuserstegatgaents - chemotherapy and radiotherapy - do not
distinguish between healthy tissue and cancer and are associated with severe side effects. Thus, there is
a need for a selective treatment of cancer. One of the key mechanisms that cancer cells use in order to
expand and meld&hbi£2F T He BOUENRI6Nes enzymatic destruction of the surrounding connective
tissue. Therapeutic appipashesi9hcanital tirLiecasR EPHaRARRGHIG FrigR.NAYS Nt bgen successful

and currently there are no means available to control cancer metastasis. Current treatment protocols with
chemotherapy aff¥l sdiSamRs2 R} 8RR oMlessrbariEeniebE BEIER i FRIDDERIAEHE PRYPEENAbt address

metastasis. MoreemehithiggaitiertnelSoarRkexss hotispesiditantkassaciatedompharverer side effects.
Chemotherapy aHd radio- thefrag)l}/ carry a risk of the development of new.cancers and thr?u h their
. the treatment of C ce{ (S fc(l)rmu at%oncr tf%e }%F] sent myvention 18 used as fl%a&ent O
destruction of connective tissue Inthe body can tacilitaté the invasion of cancer. ugust 2006
the prevention and treatment of cancer comprising ascorbic acid, lysine, proline and at

least one polyphenol compound selected from the group consisting of epigallocatechin

gallate, epicatechin gallate, epigallocatechin, epicatechin, and catechin.

BACKGROUND OF THE INVENTION

Cancer is one of the leading causes of death in the industrialized world. There
exists no specific and causal treatment for cancer and mortality from cancer is among the
highest from all diseases. The most widely used treatments — chemotherapy and
radiotherapy - do not distinguish between healthy tissue and cancer and are associated

with severe side effects. Thus, there is a need for a selective treatment of cancer.

One of the key mechanisms that cancer cells use in order to expand and
metastasize in the body involves enzymatic destruction of the surrounding connective
tissue. Therapeutic approaches to control this process through specific drugs have not
been successful and currently there are no means available to control cancer metastasis.
Current treatment protocols with chemotherapy and radio-therapy focus on cancer cell
destruction in the body, and they do not address metastasis. Moreover, these treatments
are toxic, not specific and associated with severe side effects. Chemotherapy and radio-
therapy carry a risk of the development of new cancers and through their destruction of

connective tissue in the body can facilitate the invasion of cancer.



In order to grow and expand to other parts of the body, cancer cells degrade the extracellular matrix
through various matrix metalloproteinases (MMPs) and plasmin, whose activites have been correlated
with an aggressiveness of tumor growth. Rath and Pauling (1992) postulated that @lAtgj;gg%O%uch as an

amino acid, lysine andIasc rbic acid can act as na%ural inhibit 5.0 extracellui?r([natr' roteolysis and
2 such they have the BOISHK 46 AL ARA RS BToRR ShereRBMh ST FBA RETHEARS can exercise
their anti-tpmorwmﬂalahn@ngiqth&x@tavmeuhgmisinmemﬁqmgtﬁhmmwmjtm plfaMrMPs and by

strengthening of f6 CANAGRIME JISEUG, %HH&H@Q'%}E%‘%&Q&&@%@&E&‘QE oflGARSWAIRGEHGCY- U.S. Pat.

No. 5,962,517 discloses a pharmaceutical composition for a different medical indication (acne treatment).

The disclosed cEMpHEitibtY LorapHsex shpbpacpEdichen tbripBnarit. At e sngrecortitirgivck root yellow

dock root, or a catgebinshasad camRestioexaRdIREKRLEN FRIRNALIGRMRANES! EARIESINg a
transition metal. The djsclosed comégétlasition isféncr)é shown to have an%éibeneficial value in cancer treatment
YigEoLRsd

and/or preventiof? BT V64 RABHE Rl TR F81 GRSt S litton that contains
a catechin compouingnidopeuaialtiednidgavakalilitycbidatec hinaagrpoutds hiagidmedVEVIBsn to be small

low (Chen L., Sl dngy SO ME&@&@&&%:@@%Q&E&%@% (A9 flim@ng C.S., Chen L., Lee

M.J., Balentine D.A., ., Sthantz S. Cancer Epidemol. Biomark. Prev. 7: 351-35 (1998); Bell J.R.,
Donovan J.L., WeRgrRUaingie?Hetide H., German J.B., Walzem R.L., Kasim K. Am. J. Clin. Nutr.
71:103-108 (2000); Sherry Chow H.H., Cai Y., Alberts D.S., Hakim I., Derr R., Shahi F., Crowell J.A.,
Yang S.C., Hara H. Cancer Epidemal. Biomark. Prev. 10: 53-58 (2001)). and the PCT WO 00/76492 fails
to disclose a means to inerbdsEtha- BioavAifasiiRyad REBireEcHh CaHesI PR ARt SHior prevention.
Demeule et al. (bedieliaditatBossardtMaiRage Me dicigsas omBsliveatoRprifiochaam8iophys Acta 2000
1478(): 51-60) isglones IIRLAIERN.ITASAIREDITS MAX DS ANIEHON SHeTls DAl ceq
metalloproteinase. There Is no suggestion or teaching regarding how to use catechins in cancer
treatment and/oEPRPGSHINOh ATk Honthaening WiBRBGRISIHINPES HEIY Sran RN imeiamEs is extremely

!OW{ fjhe Iozvv tissugccRBEEHtptGRATicatrchinmasaally seduecrsitha therapeuticalgpirolyphenols
including

and/or prevention.

PCT WO 00/76492 discloses a nutrient formulation for disease reduction that
contains a catechin compound. However, the bioavailability of catechin compounds has
been shown to be small low (Chen L., Lee M.J., Yang C.S. Drug Metab. Dispos. 25:
1045-1050 (1997); Yang C.S., Chen L., Lee M.J., Balentine D.A., Kuo M.C., Schantz S.
Cancer Epidemol. Biomark. Prev. 7: 351-35 (1998); Bell J.R., Donovan J.L.., Wong R.,
Waterhouse H., German J.B., Walzem R.L., Kasim K. Am. J. Clin. Nutr. 71:103-108
(2000); Sherry Chow H.H., Cai Y., Alberts D.S., Hakim I., Dorr R., Shahi F., Crowell
J.A., Yang S.C., Hara H. Cancer Epidemol. Biomark. Prev. 10: 53-58 (2001)). and the
PCT WO 00/76492 fails to disclose a means to increase the bioavailability as is required

in cancer treatment and/or prevention.

Demeule et al. (Demeule M., Bossard M., Page M., Gingras D., Beliveau R.,
Biochim Biophys Acta 2000 1478(1): 51-60) discloses that green tea catechins may have
inhibitory effects on matrix metalloproteinase. There is no suggestion or teaching
regarding how to use catechins in cancer treatment and/or prevention. Given the fact that
the bioavailability of polyphenols in humans is extremely low, the low tissue
concentration of catechins greatly reduces the therapeutic value of polyphenols including
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3 August 2006 epigallocatechin gallate (EGCG). There is a constant need in finding a better nutrient
pharmaceutical composition containing polyphenols that is effective in the treatment of neoplastic
diseases and other diseases mcludrng inflammatory diseases. There is a need for safg.anshgffective

natural approachest at can tr Ithe rocess of cance on in the body There is
e e A S T A Gr B B0 H8 B Fman and such

also a need for apﬁ%vgh%r\e/‘é
measure could beeppleaddad pahpmslmtmmlthmgrmky@htmmmamﬁéfatedesmtéleffemtsemmlrrent

pharmaceutical ﬁQ&BPa@ﬁg'Q'Q@agE%V%Pg&QWSQ&leﬁﬁlﬁn@ﬁﬂlﬁ&ﬂﬁ?&% gf cancer in recent time increases.

The requirement of such composition will continue and will likely incfrease. SUMMARY OF THE
INVENTION In one object, the present invention provides a nutrient pharmaceutical composition useful in

treating cancer, comprigiggs idh #BeAF6PER1E SRRPRUME Mld:di-ly5ioscieemROttheG)sadProline compound;

and d) at least one polyphenol co ound selected. from the group consisting fepr allocatechin gallate,
epicatechin gall A B SIEETEHINHICRBENIHT Zhhe BAEhTAD e RPLUAAS ST 42c) RHEPEE the

polyphenol compeasncisgdtiMityirdoiacking gamnoenrproliferdtioim dncmetastasisnBreferablld the ascorbic
compound is selgca Elfggrﬁlgg &l@w&&mﬁtm&%} ehl%crggp%d Qf&@réﬂ"é‘&‘gu;ﬁﬁﬂt %ceptable ascorbate

salts, ascorbate est san mixture there Pre era armaceutical acceptable ascorbate salt
is calcium ascorbh%éltﬂﬁemglr@mmﬁ’ﬂ&%éhﬁaté?m PRt B heHacKdsRiteaBste igeasRorby |

palmitate. PrefefaRly:dRasbsinacrapruiaisselactemhfamdne gresnisensiRting eibisine hydrochloride
and lysine pharmaceutically acceptable lysine salts. Preferably, the proline compound is selected from

the group consisfiig®%f proline hydrochloride and proline pharmaceutical acceptable proline salts. In
another object, the present nutrient pharmaceutical composition further comprises a trace element
selected from the group consisting of selenium, copper, manganese, calcium and magnesium. 3 3

August 2006 In another O‘Hect the present nutrient pharmaceutical composition further
MARY OF THE INVENTION

In one object, the present invention provides a nutrient pharmaceutical
composition useful in treating cancer, comprising: a) an ascorbic compound; b) a L-lysine
compound; c) a L-proline compound; and d) at least one polyphenol compound selected
from the group consisting of epigallocatechin gallate, epicatechin gallate,
epigallocatechin, epicatechin, and catechin. Compounds of a-c) enhance the polyphenol

compound’s activity in blocking cancer proliferation and metastasis.

Preferably, the ascorbic compound is selected from the group consisting of
ascorbic acid, pharmaceutical acceptable ascorbate salts, ascorbate esters and/or mixture
thereof. Preferably, the pharmaceutical acceptable ascorbate salt is calcium ascorbate or
magnesium ascorbate. More preferably, the ascorbate ester is ascorbyl palmitate.
Preferably, the lysine compound is selected from the group consisting of lysine
hydrochloride and lysine pharmaceutically acceptable lysine salts. Preferably, the proline
compound is selected from the group consisting of proline hydrochloride and proline

pharmaceutical acceptable proline salts.

In another object, the present nutrient pharmaceutical composition further
comprises a trace element selected from the group consisting of selenium, copper,

manganese, calcium and magnesium.



comprises an amino acid. Preferably, the amino acid is arginine. More preferably, the present nutrient
pharmaceutical composition further comprises N-acetyl cysteine. In another object, the present invention
provides a nutrient pharmaceutical composition useful in treating cancer, comprisirgg,;,@s%@scorbic

compound; b) a L-lysine compound; c) a L-proline compound; d) N-acetyl cysteine; and e) at least one
polyphenol compounﬁé@ggﬂ PS¢ 8%%)8?}83%15% Eiﬁba%?aecﬁiélgﬁ%ﬁ%?é&#éoﬁaﬁ 'epicatechin gallate,
epi_gglIo_catechim:capjm'aﬁednianp‘lﬂdan_:'ateetﬁfnraﬂig Mé_mﬂmp@drﬂd&g‘nh@n@é@h@rﬁ@mp{mﬂml gompound's
activity in blocking. cancar RIQIFRIAHRR AR MGHRSESS: AARCIGHLAIERL NG PLESERLINvention provides a

nutrient pharmaceutical composition comprising 250 mg ascorbic acid, 250 mg calcium ascorbate, 250
mg magnesium ascorbate, 250 mg ascorbyl palmitate, 1,000 mg polyphenols, 200 mg N- acetyl-cysteine,

1,000 mg lysine, 750 nmg Hialives509, g HaiNNay QMG SRR tZni S &eRRe:aNd | mg manganese.
In another object, the present invention. provides a nutr,ient_glsjarmaceutical conﬁﬁpﬁition comprising 25
mg ascorbic acidO BB ELHS I ALERTHRE S5 G RAHE SR SSEEH SRR R AL g almitate, 200
mg polyphenoIsp&ﬁm@&-@kmlybroyseeinmwﬁhm@)Mty%yngirmmmbcﬁ(ﬂlaag angiphﬁg)}iemﬂg sel_enium,
20 mcg copper, c%&%&%&%%é&%r}ﬂ?rﬁ?ﬁee%ﬂéh @8391%Bﬁ’é’l;%%éa@lﬁd%%é&ﬁ%%ﬁﬁ@,‘%Ei@it%é!h S a nutrient

pharmaceutical composition comprising ) mg ascorbic acid, 5,000 mg calcium ascorbate, 5,000 mg
magnesium ascéfbate, pienireaty durotpighisaititand Btedonmghsstybsenprinisatanes heacetyl-cysteine,

5,000 mg lysine 3139 1o0cBAPNRIR, QAR A AFLIRINE: ZHPN581iReIRRIVAAI Mg GoRper, and 10 mg
manganese. In another object, the present invention provides a nutrient pharmaceutical composition

comprising 250 mg ascorbic acid, 250 mg calcium ascorbate, 250 mg magnesium ascorbate, 250 mg
ascorbyl palmitate, 1,000anathpodppleenbisy 2@ riyddtacetyldysteine;dOOumagckysing, 750 mg proline,
500 mg arginine, 9 o%?%sé'r%”%%%%%sé“& R %&b LM %%@Qﬁéﬁé@&%ﬁé%&'%g and400mg
magnesium. 4 3 August 06 fn another o%ject, the present invention provides a nutrient pharmaceutical

composition conpsRi P50 Rk HecOd B HieieoRBPakg st i LAV stopbhRheps . Y mg N-

acetyl-cysteine, 1,000 mg lysine, 750 mg proline, 500 mg arginine, 30 mcg selenium, 2

mg copper, and 1 mg manganese.

In another object, the present invention provides a nutrient pharmaceutical
composition comprising 25 mg ascorbic acid, 25 mg calcium ascorbate, 25 mg
magnesium ascorbate, 25 mg ascorbyl palmitate, 200 mg polyphenols, 10 mg N-acetyl-
cysteine, 50 mg lysine, 25 mg proline, 50 mg arginine, 1 mcg selenium, 20 mcg copper,

and 50 mcg manganese.

In another object, the present invention provides a nutrient pharmaceutical
composition comprising 5,000 mg ascorbic acid, 5,000 mg calcium ascorbate, 5,000 mg
magnesium ascorbate, 5,000 mg ascorbyl palmitate, 5,000 mg polyphenols, 1,500 mg N-
acetyl-cysteine, 5,000 mg lysine, 3,000 mg proline, 3,000 mg arginine, 200 mcg

selenium, 9 mg copper, and 10 mg manganese.

In another object, the present invention provides a nutrient pharmaceutical
composition comprising 250 mg ascorbic acid, 250 mg calcium ascorbate, 250 mg
magnesium ascorbate, 250 mg ascorbyl palmitate, 1,000 mg polyphenols, 200 mg N-
acetyl-cysteine, 1,000 mg lysine, 750 mg proline, 500 mg arginine, 100 mcg selenium, 2
mg copper, 1| mg manganese, 500 mg calcium, and 400 mg magnesium.
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magnesium ascorbate, 250 mg ascorbyl palmitate, 1,000 mg polyphenols, 200 mg N- acetyl-cysteine,
1,000 mg lysine, 750 mg proline, 500 mg arginine, 100 mcg selenium, 2 mg copper, | mg manganese,
500 mg calcium, 400 magnesium, and 200 citrus biofavonoids. In yet another objegtAl;Qgtg(;@osent
invention provides a nitrientlphagmaceutical comgosition useful in treaémpggcancer, comprising: L-lysine,

L-proline, L-arginine, BRBRIE A g Eé?&ﬁ?ﬁs,%téan%%]ial?rﬁr%lﬁ/eﬁﬁelh%%e, %%’tlf}ﬁ%li%%line, selenium,
copper, and masgepresen namoikhep dbjeol theopresent, itfvemigonlprovideshat t2i@hingharmaceutical

composition compiizing, 1,900 ML IYFRG (29 %&}Hﬁ‘&lﬁ]%o%%%@ﬁlo'ry&ﬁ%%ﬁ@?z%i% g ascorbic acid,

22 mg calcium, 50 g magnesium, 1,000"mg polyphenols, 200 mg; N- acetyl cystein€, 30 mcg selenium,
2 mg copper, antftigYHangah89e ma krdmer O Bjeftotis pribmstarsiaintio pracsdels ditethod of treating

cancer in an indiyidahecomprising:thesstspoahadministermnoniedtheiindivigualthrpytrient pharmaceutical
compositions as disclosed. Preferably, the cancer is selected from the group consisting of melanoma
cancer, breast cglr?z%"r%%flgh cancer, lung cancer and brain cancer. In another object, the present
invention provides a method of treating an inflammatory disease in an individual, comprising the step of

administering to the ingdiyi 1[] rmaceutical ¢ Sit] Mol 2referably, the
flammatory disease oS BRI DR T S R R T e nhibiory

effects of polypHeriNSsiHEBAHSAEI NIFEHiRE ZABCRIsHEBAS AdidrdtitincobHavlbIcok-tgarebreast cancer cells.

5 3 August 2006,sEighie sepicksihe inbigilrnmelfResirhprwhenols areRbaignmeltigpand lysine on
migration behavior of human colon cancer cells. Fig. 3 depicts the inhibitory effects of polyphenaols,
ascorbate, prolif@IAMI#8FE& on migration behavior of human melanoma cells. Fig. 4 depicts the
inhibitory effects of polyphenol, ascorbate, proline, and lysine on apoptosis of human melanoma cells.

In another object, the present invention provides a nutrient pharmaceutical
composition comprising 1,000 mg L-lysine, 750 mg L-proline, 500 mg L-arginine, 710
mg ascorbic acid, 22 mg calcium, 50 mg magnesium, 1,000 mg polyphenols, 200 mg, N-

acetyl cysteine, 30 mcg selenium, 2 mg copper, and 1 mg manganese.

In another object, the present invention provides a method of treating cancer in an
individual, comprising the step of administering to the individual the nutrient
pharmaceutical compositions as disclosed. Preferably, the cancer is selected from the
group consisting of melanoma cancer, breast cancer, colon cancer, lung cancer and brain

cancer.

In another object, the present invention provides a method of treating an
inflammatory disease in an individual, comprising the step of administering to the
individual the nutrient pharmaceutical composition as disclosed. Preferably, the

inflammatory disease is osteoarthritis.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 depicts the inhibitory effects of polyphenols, ascorbate, proline and lysine on

migration behavior of human breast cancer cells.



Fig. 5 depicts the inhibitory effects of ascorbic acid, proline, lysine and various amounts of EGCG on cell
proliferation of human melanoma cells (A 2058). Fig. 6 depicts the inhibitory effects of EGCG on cell
proliferation of human breast cancer cells (MDA-MB 23 1). Fig. 7 depicts the effectés&ggygja[@mentation

of basal medium_with ascorbic acid,.proline, lysine with various amounts of EGCG .on cell proliferation of
uman breast cdiel SIS CUAHD S < 0T B BRIt SHEREs BP LOpRmICH R Eh of basal
medium with ascoidritiacioshproding, hiysane alna cradausismounts of EGCG on cell proliferation of human

colon cancer celig, (K[}l e RifimdAGRIGE (G Eﬁgﬁ?&%‘&?@d@dﬁ%%ﬂ%,%nﬁ%&h@h%dium with

ascorbic acid, proline, lysine and various amoun on expression of matrix metalloproteinases
(MMP) in humafigieligadiplaviensf brgnanndyiesdreleffects of supplementation of basal medium with

ascorbic acid, pralingjdyginernshysitipysrameuntpBHEGSE GRoblatrigslinyasiogse biman breast
cancer cells (MDA-MB,Z%&?}.BE%. | | depicts the effects of supplementation of basal medium with ascorbic

acid, proline, ly&R&'SA3 ANSUREFEG CG on Matrigel invasion by human colon cancer cells
(HTC 116). Fig. Ei2 deghipist¢hie éftebionf Stiopl efientationad hashhmnbdinerand tascorbicuacid, proline,

lysine and varioys amaynts c%fl&%%rﬁfbﬂ%q%ﬁlﬂgntﬁ%ﬁ%ﬂﬁe&ﬁg FAV 'Qg cells in human melanoma cells
(A 2058). DETAILED DESCRIPTION OF THE INVENTION As used herein, "lysine" is used

interchangeablefgtr® deRisinghe praiieryistirsssiolfiefch angetbie Wnrmiop rdl Inenan kit eanectsed
interchangeable ith Mg aimines ), 'vitamin U is used interchangeable with ascorbic acid, and may
include ascorbate salts 6 3 August 2006 or ascorbate esters. "MMPs" refers to. matrix

metalloproteinade8: &P RAME- 11 RiMBL 2 PRIGISLEHOMAD DA MR E IINAR & KR BZ IMAERS, MMP-8,
MMP-9, MMP-10ysMdNH Vetous iG@@S ofletTo ¢n) cepip@ildcatechifiidqgat dieasthiaivds ¢bids major
polyphenolic co&ﬁx@%sg&g&nt in green tea. "NHDF" refers to normal human dermal fibroblast,

Fig. 8 depicts the effects of supplementation of basal medium with ascorbic acid, proline,

lysine and various amounts of EGCG on cell proliferation of human colon cancer cells

(HCT 116).

Fig. 9 depicts the effects of supplementation of basal medium with ascorbic acid, proline,

lysine and various amounts of EGCG on expression of matrix metalloproteinases (MMP)

in human melanoma cells.

Fig. 10 depicts the effects of supplementation of basal medium with ascorbic acid,

proline, lysine and various amounts of EGCG on Matrigel invasion by human breast

cancer cells (MDA-MB 231).

Fig. 11 depicts the effects of supplementation of basal medium with ascorbic acid,

proline, lysine and various amounts of EGCG on Matrigel invasion by human colon

cancer cells (HTC 116).

Fig. 12 depicts the effects of supplementation of basal medium with ascorbic acid,

proline, lysine and various amounts of EGCG on reducing the number of invading cells in

human melanoma cells (A 2058).

DETAILED DESCRIPTION OF THE INVENTION

As used herein, “lysine” is used interchangeable with L-lysine, “proline” is used
interchangeable with L-proline, “arginine” is used interchangeable with “L-arginine”;
“vitamin C” is used interchangeable with ascorbic acid, and may include ascorbate salts
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including human chondrocytes and human stromal cells. The present invention provides a nutrient
pharmaceutical composition ascorbic acid, lysine, proline and at least one polyphenol compound.
Preferably, ascorbate compound is selected from the group consisting of ascorbic @g@uﬁmrbate salts

and ascorbate esters. Preferably, lysine. is lysine hydrochloride or.pharmaceutjcall table lysine
calts Preferably DTS THOTne MO RIS BRI LSRG St S r TS Shts thereof
Polyphenol compOURes i Ryt rxovEPef, drder: te M MAEWEYE &l sl Mib VAP ¢a i $0,AdMPBhenols are

present in green,teg anghaye pegn é'églﬂaﬁy\%%ﬂéé’a{%rc%‘{ﬁ% RIQICGHRM, AORSEYR IS flelgsses including
cancer (Mukhtar H., Ahmed N. Am. | Clin. Nutr. 71:16988% 1702S (2000)). Oral administration of green

tea enhanced thePRiHGRUE MISHON R HesetseF dOXTRIBICRIGH ik mphBYsRte Aaandrithibivsér activity of

catechins may relgtedtadheinaftecisuan peyeralfastersusyalveddn 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
fraction from green tedlibegissenmiphcatied poopidieehagaingthindamrwmatio r@amebsyitokinesbiduced by

tumors. Polyphepngl g&gﬁg&%ﬂ%%?&??ﬁ@&&%%%lg@e%i%ﬁé&{&e S alﬁ??&éé@ﬁl%e flavanols,

flavandiols, flavonol enolic acids. F are the most abundant among the polyphenols in

green tea and af@BeMRTbiaISelasdiras &aaEnins OTHEZAYeASKUPIALr eXIBRinSAs ghden tea: 1)
())-epicatechin, 2dohaRicaigshirIaaiate, Mol 1pnigallosatachins snshanizapigaliocatechin-3-gallate
(EGCG). Among the catechins, EGCG is the major polyphenalic constitutents present jn green tea.

EGCG is a poteff aACSKI4URAE SdMpblindRhy RE &ttt YHE eHa s A aTRie 653 Peen tea.

Catechin compoardptabérerrdiportad theexdicise 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) (Jankun J., 7 3 August 2006 Selman S.H., Swiercz R.,

Skrzypczak J.E. Natur€oBghengircengmppdsoie eititres plogiccidefc gy axprbsede e 2ymes in human
cancers. EGCG gia RigferadhRoipaa gl CAMRQAG: ea and have been suggested to provide

protection against variety of illnesses including cancer (Mukhtar H., Ahmed N. Am. J.
Clin. Nutr. 71:1698S-1702S (2000)). Oral administration of green tea enhanced the
tumor-inhibitory effects of doxorubicin in mice. The potential 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 fraction from green tea is also

implicated 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
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,
EGCQG is the major polyphenolic constitutents present in green tea. EGCG is a potent
anti-oxidant compound 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) (Jankun J.,
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Preferably, polyphenol compound is selected from the group consisting of epigallocatechin gallate,
epicatechin gallate, epigallocatechin, epicatechin, catechin and other pharmaceutically acceptable
polyphenol salts and/or mixtures thereof. One of the main therapeutic target of this p@{gﬁ{@g@lication is

the prevention of, the djgestion of the extracellul trix and its res ion. Ascorbic acid or its salt (i.e.,
ascorbate) is re ﬁli%%nfgﬁh KSRGS 16‘?881‘1%%32‘?&%&%%%3%@&%@5%&?883 LidPPhatrix molecules.
Preferably, a commdinatibnespiassolbicyaned ip holine amd-¢ysitégoE G sed e enkhdpol plivadnti-cancer activity
of polyphenol CO@B?W. More preferably, the combination enhances the polyphenol compounds
including epigallocatechin gallate, epicatechin gallate, epigallocatechin, epicatechin, catechin in such a

manner that the polyphenol compound is effective in reducing invasion of cancer cells or completely
blocking the invasion. Riéftrabitybpeipphbyoh nyntheary ithel pred énimtitsignup kansiaseutfcal formulation

contains a mf““éﬁi(?iﬂ@%&%%%{‘ SRR i{lgté’c%'i\@a“fﬂ?'?ﬁ%%ﬁ&%%@?f&{@ i%aftg&ﬁg,_tc%té%nﬁtg [ effectively in
blocking proliferation and metastasis processes. We ?o nd that the present nutrient formulation
composition sigififieantiyrregaeée thesaerialin s viisset wiitsndfdsimekeeheieédstasis of cancer cells
completely. Thus, this composition effectively prevented these cancer cells from spreading. The

therapeutic use of the compound claimed is an effective, selective and safe treatment for cancer of the
breast, colon and of ofi&F YrgiSrHBB/BFIRBIYC e SE ISR tABRY (SRS iR S Bbsition may
contain two of tie dixeponeritbhdkatracellobratently ndundeRoefesablysthsbiefliddcy of thie (atrient

composition is ephianeey RyJsthiding FeMARUALS knawn. (o hensiiiallnaliest dipnhand invasion of
cancer and other tumors, Including L-arginine and/or ar&ienlne-contalnlng compounds. More preferably,
N-acetyl- cysteirpaigiygedeqviese preferably, a selenium salt, a copper salt, and a manganese salt are 8 3
August 2006 used that are effective to prevent and treat cancer and other tumors. This composition may

also include one or more compounds needed as a coenzyme in the Krebs-Cycle, the respiration chain, or

for other metabolic funBESHEUY RASTR ARG HE MREHE: R OBPeEA L KR deued A EBPAISE other tumors.

the anti-cancer activity of polyphenol compounds. More preferably, the combination
enhances the polyphenol compounds including epigallocatechin gallate, epicatechin
gallate, epigallocatechin, epicatechin, catechin in such a manner that the polyphenol
compound is effective in reducing invasion of cancer cells or completely blocking the

invasion.

Without bound by any theory, the present nutrient pharmaceutical formulation
contains a mixture of ingredients including polyphenols and the mixture is found to
function effectively in blocking proliferation and metastasis processes. We found that the
present nutrient formulation composition significantly reduces the invasion of cancer cells
or blocks the metastasis of cancer cells completely. Thus, this composition effectively
prevented these cancer cells from spreading. The therapeutic use of the compound
claimed is an effective, selective and safe treatment for cancer of the breast, colon and of
other organs. Preferably, the disclosed nutrient pharmaceutical composition may contain

two of the components that are covalently bound.

Preferably, the efficacy of the nutrient composition is enhanced by including
compounds known to beneficially affect growth and invasion of cancer and other tumors,
including L-arginine and/or arginine-containing compounds. More preferably, N-acetyl-

cysteine is used. More preferably, a selenium salt, a copper salt, and a manganese salt are

8



The present nutrient pharmaceutical composition may be administered to a patient in form of capsules,
tablets, powders, pills, injections, infusions, inhalations, suppositories or other pharmaceutically
acceptable carriers and/or means of delivery for the prevention and treatment of canggpangqother
tumors. Preferably, tfl?e nutrieﬂgt Pharmaceuticaé com osition(iies alpdminister as CHQéBSUleS’ tablets or
powders. More BYetePAbiF 1S HYRnREATEY LS HEPSHRET 1AL PPESBI AtitheR SRS R utical
composition cannipey absednicl pievending@andotipaiimty cemicdrnand@timyntemadrs Krébs€lpdeethpatient where
the tumor or cangeriis|agaiesh IR RE RIRAH.QUAKERCRIXMOHSE AidaNs.Afhe.fRmale reproductive
system, lung, liver, skin, gastrointestinal system, brain, bones or other organs of the body. Preferably,
the composition WM%@(M?F%‘@&H%“&WE?&W@%C& The present nutrient pharmaceutical
composition can also be used in preventing and treating the infectious diseases, atherosclerosis,
restenosis, other cardigyascular diseases and inflammatory diseases. Preferably, the inflammatory
disease is osteoarthriti RTPSHICATAEIH PRLEHTAUNCHAUBR T R B TAH BRAE FIMPAPACE Uy can be
affected by lysina trougfic piasiesinabiedipeddme ghidnisiestathoundiviotheinméshmrisms are not excluded.
The MMPs are - ' ivatign | ' jal . in and its
completion requslsr%e%%gsgtt%\ljg%§r¥r%1ﬁg%%%§}%%$ﬁg%?e%%g |£s|lgrir? éé#&?éj\égl%?gﬁ %? {‘/%%%ugdﬁ/lp%%ig%netailed by
Nagase (1997) iHgieeaentieatmivpagnsiioireareathethes tvapsio Rrefepthbhiftogie its active form,

plasmin. Plasmipggemaciival dinfingdeanteldhasiiRe-ailesphace, isieg seewagsifigally attached.
Therefore lysine can interfere with activation of plasminogen into plasmin by plasminogen activator (Rath

and Pauling, 1995 58415 POHABIRSIERFAPMSicine 7: 5-15), by binding to plasminogen active sites.

tranexamic acid, a synthetic lysine analog has been used to inhibit plasmin induced proteolysis through

this mechanism. 9 3 August 20 in lasmin actiyity is essential 1g induce several tissue MMPs,
Iysine can interfere with o ees L B e e I B tvation of
almost all MMPSId#fiag driser g ot higpexarasalesiabratipns feroiedwmacel| ciaeshitieaiedrradation

through inhibitiog, ghMMER20 faRREEE A Bhand Ae ahMathxe fdsralaeRess ila iatfect cancer cell

matrix
liver, skin, gastrointestinal system, brain, bones or other organs of the body. Preferably,

the composition is used in lung cancer and brain cancer.
The present nutrient pharmaceutical composition can also be used in preventing
and treating the infectious diseases, atherosclerosis, restenosis, other cardiovascular

diseases and inflammatory diseases. Preferably, the inflammatory disease is osteoarthritis.

MMP-Mediated Plasmin Activation: It is speculated that MMPs activity can be

affected by lysine through plasmin-mediated mechanisms although other mechanisms are
not excluded. The MMPs are secreted as proenzymes and their activation is mediated
partially by plasmin and its completion requires active form of MMP-3. The mechanism
of activation of various MMPs detailed by Nagase (1997) indicates that MMP-3 also
requires the conversion of plasminogen to its active form, plasmin. Plasminogen active
binding center has the sites where lysine gets specifically attached. Therefore lysine can
interfere with activation of plasminogen into plasmin by plasminogen activator (Rath and
Pauling, 1992, Journal of Orthomolecular Medicine 7: 5-15), by binding to plasminogen
active sites. tranexamic acid, a synthetic lysine analog has been used to inhibit plasmin

induced proteolysis through this mechanism.



invasion by increasing the stability and strength of the connective tissue surrounding cancer cells, and
contributing to the "encapsulation” of the tumor. This requires optimizing the synthesis and structure of
collagen fibrils, for which the hydroxylation of hydroxyproline and hydroxylysine regig{ggﬁ%(ﬁollagen
fibers is essential. Asc%r.bic afid may be essential for h%({llrox lation of th ]?rrlino acids. Ascorbic acid
and L-lysine are not naSAIRSPEAGEEY i e SOal? BEAYE tierttok ?ufu%fg% ial1evel'bf these nutrients
is possible in varivesepathdliegical stagdgphswedigas thdughnnad douele diets ikithotgh proline can be
synthesized from gl 5 RAUIPSIEAND LAY AR IALRR ATRARE.A AAIRalpaical conditions.
As such, it has been shown that hydroxyproline content of mefastatic tumor tisSue iIs much lower than
non-metastatic teressdyenariylsetydationiisvahitegiiari¥MBtdsis also increased the
hydroxyproline content of the tissues. The urinary hydroxyproline content of cancer patients has been
found to be higher than, that in health [sons or non-cancer atients. All these findings suggest
adverse effects of canGAPE RSN ALLRRE HAHSHL A pBRSTRE WGHETHEEFHETLRHEN of proline in
cancer patients.i@ancarhyatiertsimayihayie linsaifficientdéve] shofcasoarnine acick Ascorkimacid may be
cytotoxic to ma“gﬂa%@é&%'.'gl%ﬁc% iﬁii‘ﬁ{#%m‘é'@ﬁé G Ind Hl?ngﬁ.e’fﬁigtrel YgAtion discloses that a

combination of ascorbic acid, proline, lysine and at least one poyphenol compound exerts a potent
anti-proliferative YN EHE e tastaas efsctias Eant eplbae i hibs 1 P fararbisly thh Bygresdatiouthient

pharmaceutical {grapiations sifastivex againstmalanpnai ieastcancasandicalr.eansgy cells. Most
preferably, the present pharmaceutical formulation is effective against human colon cancer cells.

Polyphenol ComPBURHE iR RS IR CLo PP ISEHI IR G tn £ ERIBEHIRY i Gredi 18 A B xtract and
may have growthdninibitelly efteotsdgainshinuandndgnicarfoedssubbptiexilet cindehbdangumeatsanism is
unclear. The present inyention.discl . syrprisin ergy.in.the nutrient phar eutical formulation
comprising ascolr ggesi{g)l\gflgr%ﬁﬁgeu%a %%%gogl%%é%g%sz So%quasﬁéemélr%g %tlfl liiegﬁggﬁéep?g@p (§‘§§| compound in
effectively blockitigliotitergivmnhadzef Steistasinive canterhesisanthe hvdrspliearmmaceutical composition

of the present inygatien £HeGivehPloskitisinXasien, of canseh ehihe BIgaskeRlPReiskin (Mmelanoma),

and other forms of ] , ) , )
content of metastatic tumor tissue is much lower than non-metastatic tumor tissue. A

variety of drugs that reduced metastasis also increased the hydroxyproline content of the
tissues. The urinary hydroxyproline content of cancer patients has been found to be higher
than that in healthy persons or non-cancer patients. All these findings suggest adverse
effects of cancer cells on metabolism of proline and possible conditioned deficiency of

proline in cancer patients.

Cancer patients may have insufficient levels of ascorbic acid. Ascorbic acid may
be cytotoxic to malignant cell lines and exerts anti-metastatic action. The present
invention discloses that a combination of ascorbic acid, proline, lysine and at least one
poyphenol compound exerts a potent anti-proliferative and anti-metastatic effect on
cancer cell lines. Preferably, the present nutrient pharmaceutical formulation is effective
against melanoma, breast cancer and colon cancer cells. Most preferably, the present

pharmaceutical formulation is effective against human colon cancer cells.

Polyphenol Compounds (Catechins): EGCG represents one of the catechins in
green tea extract and may have growth inhibitory effects against human cancer cells. The
exact underlying mechanism is unclear. The present invention discloses a surprising
synergy in the nutrient pharmaceutical formulation comprising ascorbic acid, proline and
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cancer. The ingredients present in the nutrient formulation are naturally occurring compounds; and when
used in the claimed range as disclosed in the application, they are shown to have no toxic side effects.
Thus, this composition can also be used prophylactically, i./e. the effective preventgo/{h&gt%@%:er and

other tumors in the body, Since viral cells and other inyasive microQr isms use similar proteases that
e cors for SRR S At e B e T s oot
be used in the effectiveiprd\ntiorceisd treatment of viral diseases and other infectious diseases. Similar

mechanism of activation of matrix metalloproteinases that cancer cells use for matrix invasion also

contributes to destabilization of atheroscleratic plﬁjes,lea%'g‘g to myacardial inf rctior11$ and stroke.
Therefore, the compositiST RE AN HIATS PSR SO RRAS HL B E T EET A tREBH S L& ntion and
treatment of athéiodclbeasissiestérasisrandhobinerscantdioyssoulacleomplicatibobeActivatidn of matrix

meta"Opmtei”asce?ﬁcté}?‘ﬁ%%'}ﬁg%fe&%ﬁsLﬁ%egﬁiﬁ{ i @%M@i‘@?Rﬁﬁﬁla%&e%(ré’%ﬁg%ﬁ’sfly%éﬂﬁ{eﬁgous inflammatory

conditions. Therefore, the composition claimed in this patent can also dint ffective prevention

and treatment ofeligeAEEs; afbhers yedumitornarddraggempirdessthindhie ajipdcasisie dbgyitis and other

conditions that igeliderRflaninaloysarneriss T e uikiecb Rpaimacemtiaab gempasition of the present
invention can be provided tg a patient in form of tablets, pills, injections, infusions, inhalations,

suppositories orPBRBIHHSARA SRR Sive AL AL FaSRTIEH ﬂ’iﬁ%{ﬁgrﬁ?raél?i\t)éer)'?f’ii}"s August 2006

EXAMPLES The effects of ascorbic acid, lysine, proline, and at least one polyphenol compound were

studied for their anti-prejiferativeandAntieyasiyg B AenalhMaiaus sHHﬁ@@?rSféQ&%rtHﬁ” lines. More
particularly, one of the green tea extract ingredient (i.e., epif%glllochatechin gallate (EGCG)) was

examined. MatefEISAAT NSRBI ERm A PBIB LS iRA Auer 8 e s X Wrc o8P sHiomMEAIRSIOI cancer cells
HCT 116, humahisjelanoms belidiaceAROSBameve mbtaiitied fronmdinteat i ormilaliktiseanrmdermal

fibroblasts were qgtaln d from GICBO. Where not indicated, the culture media obtained
other 1ifectious dlSCaSCS.

Similar mechanism of activation of matrix metalloproteinases that cancer cells use
for matrix invasion also contributes to destabilization of atherosclerotic plaques leading to
myocardial infarctions and stroke. Therefore, the composition claimed in this patent can
also be used in the effective prevention and treatment of atherosclerosis, restenosis and

other cardiovascular complications.

Activation of matrix metalloproteinases that cancer cells use for matrix invasion is
a key component in various inflammatory conditions. Therefore, the composition claimed
in this patent can also be used in the effective prevention and treatment of diseases, such
as rheumatoid arthritis, emphysema, allergies, osteoarthritis and other conditions that

include inflammatory aspects.

The nutrient pharmaceutical composition of the present invention can be provided
to a patient in form of tablets, pills, injections, infusions, inhalations, suppositories or

other pharmaceutically acceptable carriers and/or means of delivery.
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from ATCC were used. In cancer cell proliferation studies each treatment was replicated eight times. In
the invasion assays, each treatment was performed in three or four replicates. Cell Proliferation Studies In
these studies 5X 104 breast cancer cells were grown in Liebovitz's medium with 1Q%,fetaldggvine serum
(FBS) in 24-Wellﬁ§$$§ rﬂ;%%medium was used as such (basal) or with designated supplements. Plates
were incubated ? ulating incubator (without supplemental C02) for four days. The colon cancer
cells HCT116 were grolbn eiifieMe CoysBAcmeadidysine, praimiainethineas$vaQ8ymiercirculating incubator. At
the end of the ingyibation periadHg MsHia-waiswithdrawnandihe, cals inhewalls weis,washed with
PBS followed by incubation for 3 hours with MTT stain. Dimethyl-sulfoxide (DMSO, Ind) was added to
each well. The pgrteangpresvrddinperdanpimsdctdshariiad! (Bo giaehitiersliars fsraiemitiGtes with gently
agitation and thep@Rhiegsaluhion Ecach)wal wammeasured at 550 nm. The ODS550 of the DMSO
solution in the well was considered to be directly proportional to the number of cells. The OD550 of
treatment that did not%ﬁ%&@%nt (Basal) was considered as 100. Matrigel Invasion Studies
The studies were conddcteth bstags Matrged| [BEGAANIBeRE1sbnnimsarksninarcempdtibl€ P4well plates.

Fibroblasts Wer%ﬁ%gg%ﬁﬂ&&r %ng‘liiﬁ'etﬂ%g@%%%E%i%ﬁiﬁ&%ﬁ%%%ﬁﬁt&%%'ﬁﬁs reached

confluence, the medium was withdrawn and replac 750 p | of esignated for the
treatment. The daPreblage|ses Rbtagw ddiipSHEEPINIBTe of indfogiednibairyi i suppiihndiiddvith nutrients
as specified in thg, gesignclee3cAugust 2006 of the experiment were seeded on the insert in the well.
Thus both the medium on the insert and in the well contained the same supplements. The plates with the
inserts were then incubated (in air-circulating incubator for MDA-MB-231 cells and 5% C02 incubator for
colon cancer cells andImelacomdl pedis)efatidiBsRlihoeush Agtemincweatiopljcihel nigdiafreniithe wells was
withdrawn. The ¢ells on.the er surf f inserts._wer. ntl r way with cotton swab.
Tre coll that b G o e B R utace of the
Matrigel were stained with hemacolor stain (EM Sciences) and were visually counted under the

microscope. The Cell Proliferation Studies

In these studies 5X10” breast cancer cells were grown in Liebovitz's medium with
10% fetal bovine serum (FBS) in 24-well plates. The medium was used as such (basal) or
with designated supplements. Plates were incubated in an air-circulating incubator
(without supplemental CO,) for four days. The colon cancer cells HCT116 were grown
in McCoy’s 5A media and maintained in a 5% CO; -air circulating incubator. At the end
of the incubation period, the media were withdrawn and the cells in the wells were
washed with PBS followed by incubation for 3 hours with MTT stain. Dimethyl-sulfoxide
(DMSO, 1ml) was added to each well. The plates with DMSO were allowed to stand at
room temperature for 15 minutes with gently agitation and then OD of the solution in
each well was measured at 550 nm. The ODsso of the DMSO solution in the well was
considered to be directly proportional to the number of cells. The ODssg of treatment that

did not contain any supplement (Basal) was considered as 100.

Matrigel Invasion Studies

The studies were conducted using Matrigel (Becton Dickinson) inserts in
compatible 24-well plates. Fibroblasts were seeded and grown in the wells of the plate
using DMEM. When fibroblasts reached confluence, the medium was withdrawn and
replaced with 750 pl of the media designated for the treatment. The cancer cells (5X 10%)
suspended in 250 pl of the medium supplemented with nutrients as specified in the design

12



results were subjected to ANOVA and all the possible pairs were tested for significance at p< 0.05. The
media in different studies were supplemented with ascorbic acid, proline, lysine and EGCG at
concentrations as indicated. Gelatinase Zymography Gelatinase zymography was gg{{g{mggin 10%
Novex pre-cast polyacrylamide gel (Invitrogen) in the QSII atln Culture media (20(err)l)
was loaded and g§ gﬁ&‘ﬁem r?Sé&‘?chvr\}/%ﬁﬂ?F tg?y ng%}% IBlu PR Hresis, the gels
were washed mﬂs&%nﬂntﬂheXw&lD@dﬂa@@dﬁmu&e&amppktmmeﬁ Pr@té«tbstsamhlawmwssemm concurrently
O D e IPIRSHAL NGNS HeiG S RUINIE o ABRIEh RAMBAPIAATES) breast cancer

cells were seeded on Matrigel insert in an improved Matrigel Invasion Chamber (13f) Conditioned

media from norn%ﬂql?amaﬁqra@lﬂﬁaﬁmﬂw&%@q@mﬁé@i@@w%ﬁl&m&m vafielisahanes (as indicated

on Fig. 1) were @@Mﬂ@fﬁb&m@lwéﬂhewﬁbmﬁmsvﬂguamﬁ e Hhhraurmanst the igedissthat had
invaded the Matrigel membrane and had migrated int i Mface of the mem rane é/vere counted.
i 1§“§|ﬁeﬁl

These data show tHeSHRIBRGRPRFELY B gﬂ) (ﬁ%%lbfg B PRAGBIHLYS rbic acid,
proline and lysineambMatrage hinl asgpinaine nhigkatiarsinyadel DIARMB 283chwarastinedstidancer cells.

Example 2 HTCEJ'C“?I%@B Si%g‘t;(lﬂ%@l&? Qﬁ SRNGELSH Il?r Egu%‘?%ﬁ?r%é%rlﬂg'ﬁ}{égoes' Rerj an improved

Matrigel Invasio Conditioned media Norm Human 13 3 August 2006 Dermal
Fibroblast (Clon&edy sigsprehieritd dlaitNQ¥Acud agdiaquebiadivstaisresivy Dy sarEcaserd to the well.
The chamber was-imggbated for 24 hours and the cells that had invaded the Matrigel membrane and had
migrated into the lower surface of the membrane were counted. These data show an inhibitory effect of
epigallocatechin gallate and the combination of ascorbic acid, proline and lysine on Matrigel invasion and
migration by HCT 116ThgmedizolaliftancercidswEncanple8eA2058 thAtCod)datidaproi@lanoma cells were

seeded on Mat”%%id@ %SétE&CG at concentrations as indicated.

Gelatinase Zymography

Gelatinase zymography was performed in 10% Novex pre-cast polyacrylamide gel
(Invitrogen) in the presence of 0.1% gelatin. Culture media (20ul) was loaded and SDS-
PAGE was performed with tris-glysine SDS buffer. After electrophoresis, the gels were
washed with 5% Triton X-100 for 30 minutes and stained. Protein standards were run

concurrently and approximate molecular weights were determined.

Example 1
MDA-MB 231 (ATCC) breast cancer cells were seeded on Matrigel insert in an

improved Matrigel Invasion Chamber (BD). Conditioned media from normal human
dermal fibroblast (Clonetics) supplemented with various agents (as indicated on Fig.1)
were added to the well. The chamber was incubated for 24 hours and the cells that had
invaded the Matrigel membrane and had migrated into the lower surface of the membrane
were counted. These data show the inhibitory effect of epigallocatechin gallate and the
combination of ascorbic acid, proline and lysine on Matrigel invasion and migration by

MDA-MB 231 human breast cancer cells.

Example 2
HTCT116 (ATCC) human colon cancer cells were seeded on Matrigel insert in an

improved Matrigel Invasion Chamber (BD). Conditioned media from Normal Human
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improved Matrigel Invasion Chamber (131)). Conditioned media from Normal Human Dermal Fibroblast
(Clonetics) supplemented with various agents was added to the well. The chamber was incubated for 24
hours and the cells that had invaded the Matrigel membrane and had migrated intq, mgulscpwgg surface of

the membrane ere ¢ nte eda sho an inhibitory effect of epig aII cate allate and the
combination of astd) ﬂf aSt($ 3%8? Fyé)l% &8 Ma |ge1>aﬁv5%ﬂ§ﬁnésgl f*%ft‘tﬁ an?z 8 human

melanoma cells wexandpgid tb ItﬂndhvslbﬁyberutmnHeAmsal@lm@fdr%ammetahbmaldzeﬂ&wacb seeded on
Matrigel insert 'ﬂﬁﬂd%ﬁﬁ%‘ﬁ%ﬂ‘é@fﬁ&%@hﬁ%‘f@sﬁﬁ‘ &H%ﬂg?ﬁre&%ﬁ?é (RS RISTRRGE Lt InGRBGIoned media

from Normal Human Dermal Fibroblast (Clonetics) e same media supplemented with various
nutrients as indiG&iSE RS- FT@%EI@@@%@WA@@PMWF§f6<ft|ﬂ%@iﬁa@ﬂéﬁﬁﬁ@emg@lﬂﬁ@tqmﬁ&ed the Matrigel

membrane and J&%ﬁiﬁ%ﬁ%ﬁh@c@w@a&dﬁﬁﬁ%ﬁé the marmbrananuea gt ad sngeisheynicroscope
and counted. Tl%ﬁiﬁigﬂl show apo otlcheffect of epigallocatechin gallate and the combination of

ascorbic acid + Wgﬁ?e‘:% “Human Melanoma Cells in tissue culture medium. B:
Human Melanoma Cells in tissue culture med|um containing ascorbic acid (100 (err)M), proline (140
(err)M), lysine (400 pM) and EGCG (20 Pg/ml). Note:E;g'% ﬁﬂl; were destroyed. 14 3 August 2006
Example 5 Cancer Cells Proliferation Study Melano Cells Figure 5 shows the effect of 10, 20

and 50 (err)g/ml of EGEWitAdGi@ritmathmigisimandrelin e eisesibM et siippldmentation on the

proliferation of mglanormarelisel Neither eine Pl cangidsrrhicsacich RS Ewhd0 and 20 Pg/ml
had any significant effect on cel\g\@rohferatmn However, EGCG at 50 Pg/mi S|gn|f|cantly reduced the cell

number to 30%. AR RS (d8nSHSE AR \RAMSi Hth prOfRs ﬁ?lecﬁ‘t:i%r?ﬁl 4 9dPgredst cancer
MDA-MB-231 Céalle chamber was incubated for 24 hours and the cells that had invaded the Matrigel

membrane and had migrated into the lower surface of the membrane were counted.
These data show an inhibitory effect of epigallocatechin gallate and the combination of
ascorbic acid, proline and lysine on Matrigel invasion and migration by A2058 human

melanoma cells.

Example 4

In this experiment A2058 (ATCC) human melanoma cells were seeded on
Matrigel insert in an improved Matrigel Invasion Chamber (BD) in the presence of:

A: conditioned media from Normal Human Dermal Fibroblast (Clonetics) and

B: the same media supplemented with various nutrients as indicated in the Fig.4
legends. After 24 hours of incubation the cells that invaded the Matrigel membrane and
migrated to the lower surface of the membrane were examined under the microscope and

counted.

These data show an apoptotic effect of epigallocatechin gallate and the
combination of ascorbic acid + proline + lysine on A2058. A; Human Melanoma Cells in
tissue culture medium. B: Human Melanoma Cells in tissue culture medium containing
ascorbic acid (100 uM), proline (140 uM), lysine (400 uM) and EGCG (20 pg/ml). Note:

the cells were destroyed.
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In these experiments, the basal media was supplemented with 0, 10, 20, 50,100 or 200 pg/ml of EGCG
(Figure 6). The results show that supplementation of the basal media with 50, 100 and 200 (err)g/ml of
EGCG significantly reduced the cell number to 66.1 5.3, 33.6 2 and 29.6 0.8 % compareghso
unsupplemented controls respectively. EGCG conce tratiops in the cellular media up to 20 (err)g/ml did
not have any significant inhibitory effect on cell prolifg%ﬁ—\#/.e e also studied the effects of ascorbic acid,
lysine, proline and diffeéfe i Wik @CG on proliferation of cancer cells. Figure 7 shows non-

mtercOeiCel Y AIS00
significantly reduced thg gell numbgeQ-86,1+ 1.93% with ascorbic acid, lysine and proline. Further
addition of 20, 50 and 100(err)g EGCG to this combination significantly reduced the cell number to 74

5.8, 64.8 + 1.6 and 22 Hgp Tdinpmarvicbetieicthi#Biangtoly saapeidiGEly. \biev aahedhHCT116 cells
While the inhibitppyRffpeipk aseosicocidcRralsgeanddyrine Pncpib pratiferatiomeafealengrncer cells
was not pronoun e,g,gt e combination of ascorbic acid, proline and lysine with 20pg/ml EGCG
Signifcanty dechuatis HiGEA AHH 5 6B00 50T GoreCey A PROAN 0B BHBCG in i
combination (50spgificholreSticatly cdiproditethgooeHowenbe EGCGGH Q1 32A0] IiSrBfidaglysted08d The
anti-proliferative actiyify, of the putsienteombipationsised N 0ess siydies yafisdayim g fupe of cancer
cells. In breast ctancer celjfé, t%te con%bf?lalt[lgn O?Eascﬁ?%?c ggfd, proﬂ?my and ys?ne éﬁth EGCG had higher
anti-proliferativeaffects than when these nutrients were used individually. In melanoma and colon cancer
cells exposed to the combination of ascorbic acid, proline, lysine did not affect their proliferation.
However, combining these nutrients with ZOé) /ml EGCG resulted in a significant reduction in the
number of colon cancef €8st Aot it AR aé8ils. The colon cancer cells appeared to be more
sensitive than the breast thastcerpeeiisandtim élanbmaliaelssthe pdastiedhetlcombiration iascorbic acid,
proline, lysine a GCG, iferati th cer eI; W Imaost,.completely reduced
(1656 wnen ao B B B R S

media with 50, 100 and 200 pg/ml of EGCG significantly reduced the cell number to 66.1

+5.3,33.6 £2 and 29.6 + 0.8 % compared to unsupplemented controls respectively.
EGCG concentrations in the cellular media up to 20 pug/ml did not have any significant

inhibitory effect on cell proliferation.

We also studied the effects of ascorbic acid, lysine, proline and different
concentrations of EGCG on proliferation of cancer cells. Figure 7 shows non-
significantly reduced the cell number to 86.1+ 1.93% with ascorbic acid, lysine and
proline. Further addition of 20, 50 and 100ug EGCG to this combination significantly
reduced the cell number to 74 £5.8, 64.8 + 1.6 and 22 + 5 % compared to the control

group respectively.

Colon cancer HCTI16 cells

While the inhibitory effect of ascorbic acid, proline and lysine on cell proliferation
of colon cancer cells was not pronounced, the combination of ascorbic acid, proline and
lysine with 20pg/ml EGCG significantly decreased the cell number to 69 + 0.5 % (Figure
8). A higher level of EGCG in this combination (50 pg/ml) drastically reduced the cell
number to 4.6 + 0.3%.
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Geltinase Zymograph Studies The effect of EGCG on melanoma cells with basal and ascorbic acid,
proline, and lysine supplementation on expression of MMPs is depicted in figure 9 by gelatinase
zymography. Melanoma cells showed two bands corresponding to MMP-2 and MMP:Q, L&pgroic acid,
lysine and proline co ézhnatlon has.no effect.an th ression o MMPS bands as compared to the
basal. However, EGCG TRBITE" geéatb reds| B’hty()?ﬁg& RNFBLSOBRE MRS HH S & §8§e Helendent manner.
The intensity of bamdsvwoh basabeaind @scerbetlsadidhbysinamadopiblide comibinatonivsrerbine same.
e £ raceliarMaOYasn R iR HiaR Sl eR eIl st of dheambination of
ascorbic acid, proline and lysine used separately and together with various concentrations of EGCG were
examined. The @Wf@ét&sofftﬁe%%mmﬁ%bhs%ﬁ@ﬁméﬂefh?%t%@ﬁrgﬁ@llpﬁéﬁwﬁé@t%mga matrices,

routinely used t%&%ﬁﬁﬁ%&ﬁmy&ﬁ%%ﬂﬁbﬁlﬁﬂeﬂQldﬁl@@[tpﬁét@ﬂa&inﬁ&m&ﬂud&d HBvRast, cancer
MDA-MB-231 Cells 1)gure 10 shows the.re §Its of Mi{g’g}{l mif ﬁlon of br ast cancer cells incubated in
S mh oS S enls

the presence of S¥BBPBREANT: PrSHL anggLine Eof s ﬁ%ﬂﬁ%‘{g‘&lﬂ? 12 MSmbination of
ascorbic acid, prolinecantichisineawas cetiuse ddoiddlan@Ralc&scFhpastoh tageltsdicapptaddn non-
supplemented Media, e (e ﬁHWé%@ggtg%céﬁcéfgwgeﬁ%%ah% 1 20RYLLHEGCE only, the

number of invading ecrease t0 69.5 + 27.4% e complete inhibition of matrix invasion by breast
cancer cells wa§@!@hlé%§1|ﬁfﬂf60¥hﬂé§éﬁc@féhﬁﬁgl¥éWEG@@%ﬁc%éﬁ@h@%@ﬁgﬁﬁhw@qmopg/mI) In
another series of fiudiegiSWRPAGMRNBHTRIymEdiaW(NctIM areppRIGALIPrsrrsRIJiRdNVasion by
36%. Supplementation with ascorbic acid and 140 PM proline further reduced the invasion by 47%.

Using 400 pM ly&iRe2iNcAdiifioi e/ i€ &Lid and proline in the supplement further reduced the
invasion to 67%; lysine shows a linear response in enhancing the effects of ascorbic acid and proline up
to 800 PM level. Figure 10 also shows that the comblﬁatlon of6ascorb|c acid, proline and lysine as well as
20pg/ml of EGCG was effectlve ina complete stopping of the mvasion of cancer cells through the
extracellular matrix. THELEREMRIHHAD pudiphssible to achieve the

The effect of EGCG on melanoma cells with basal and ascorbic acid, proline, and

lysine supplementation on expression of MMPs is depicted in figure 9 by gelatinase
zymography. Melanoma cells showed two bands corresponding to MMP-2 and MMP-9.
Ascorbic acid, lysine and proline combination has no effect on the expression of MMPs
bands as compared to the basal. However, EGCG inhibits the expression of both MMP-2
and MMP-9 in a dose dependent manner. The intensity of bands for basal and ascorbic

acid, lysine and proline combination were the same.

Example 7

Extracellular Matrix Invasion and Migration Studies

The inhibitory effects of a combination of ascorbic acid, proline and lysine used
separately and together with various concentrations of EGCG were examined. The
effects of these combinations on extracellular matrix using pre-formed Matrigel matrices,

routinely used to assess invasive potential of various cancer cell lines were studied.

Breast cancer MDA-MB-231 Cells

Figure 10 shows the results of Matrigel invasion of breast cancer cells incubated
in the presence of ascorbic acid, proline and lysine. Invasion of cancer cells incubated in
a combination of ascorbic acid, proline and lysine was reduced to 48.1 £ 22.1 %
compared to cells incubated in non-supplemented media. In the media supplemented
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maximum inhibitory effect on cancer cells invasion without the necessity of using high concentrations of
individual nutrients. As such, ascorbic acid, proline and lysine along with EGCG made it possible to stop
matrix invasion of breast cancer cells completely at lower level of EGCG (20pg/ml); Q@l@&@@ncer

HCT116 Cells Figure | | show e combination of ascqrbic acid, proline a Si ignificantly
reduced the inva ﬁ%re?éf%%r??:g@e&? 8%%(3% el §.?I%?gﬂ?ecégé‘?grﬁagggt%%gnge/ia?% 5"g/ml reduced
the invasion to 48h9 ga@%pwmﬂeimhe_@mmnammha@dmmg ca@dr priddimesarntlibysihen gimd 20 pg/ml of
EGCG had a SVB?J&H?&%?%%%F%’@E]gq%%%aﬁg%goﬁiﬂﬁl'Ql\(ﬁtﬂfﬂl é%(f'l.g 4.6%. Melanoma A2058

Cells Figure 12 shows that the combination of ascorbic acid, proline, and lysine was effective in reducing
the number of invading cells to 88.2 4%, however this decrease was not statistically significant.

Combining these nutrigpts it as-litler s @0spaipplefc RleFovas gifeetiverinumadicingitheipumber of
invading cells to zero. The results [Ehr?’\gﬁ‘h t the use of ascorbic aci%d, gr,oline an{)i lysine with EGCG
St b i i fST

enabled us to oA B AR YAR URBIFBEN B UL AHSATRY AHd #e80gh Matrigel
membrane at lowetheuwel afdEEGG asitretinddgiotvwas 4eiubbly tmeeroditidnAogustrBio@6idusing as low a

level as 20pg/ml E@?&é’é{im t%§%%6§é§£&igf£{ﬁéﬂ%cﬁ@9d'}f§eiri‘l‘?viiagiQﬁ%ﬁ%%%?‘f}%ﬁ{e%‘ﬁﬂévé‘?%{@a‘?'a”oma cells.

The benefits of the combination results were not as spectacular with colon”cancer cells as obtained with
breast cancer céRgPomse il¢ear i EGEGTRS ©f prabBopid/mil ey 9080¢¢ddetNsh in invasion by
these cells. In this study, no alteration in MMPs expression in melanoma cells was observed, although
EGCG has an inhibitori_[ effect on their expression in a dose dependent fashion. These series of studies

conclusively demonstr&{84iattAE HraLEhRUPRAIATNA O drrUPIo AT I RS & SRpRER P Ascorbic acid,
proline, lysine and:hticHsteameofiilyphens| dnpalind exerit@ntefigct vé @niinpaciie rdituecand
anti-invasive eﬁd%‘éfr% %@oﬁ%n&q%reg?rleléélﬁff%r%lt%g T Qllgwing autriget RRRUBRASS YRR [ofulations
(Tables 1-5) and EPICA

maximum inhibitory effect on cancer cells invasion without the necessity of using high

concentrations of individual nutrients. As such, ascorbic acid, proline and lysine along

with EGCG made it possible to stop matrix invasion of breast cancer cells completely at

lower level of EGCG (20ug/ml).

Colon cancer HCTI116 Cells

Figure 11 shows that the combination of ascorbic acid, proline and lysine
significantly reduced the invasion of colon cancer cells to 67.2 = 3.7 %. The EGCG used
alone at 20pug/ml reduced the invasion to 44.9 + 3.3%, while the combination of ascorbic
acid, proline and lysine and 20 pg/ml of EGCG had a synergistic effect reducing colon

cancer cells invasion to 24.9 + 4.6%.

Melanoma A2058 Cells

Figure 12 shows that the combination of ascorbic acid, proline, and lysine was
effective in reducing the number of invading cells to 88.2 + 4%, however this decrease
was not statistically significant. Combining these nutrients with as little as 20 ug/ml of

EGCG was effective in reducing the number of invading cells to zero.

The results show that the use of ascorbic acid, proline and lysine with EGCG
enabled us to obtain drastic reduction in the number of cells invading and migrating
through Matrigel membrane at lower levels of EGCG. The invasion was reduced to zero
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FORTE' (Table 6) are illustrated for their preparations. These formulations comprising ascorbic acid,
proline, lysine and at least one polyphenol compound are found to be effective in blocking invasion of
cancer cells and metastasis of cancer cells. Table 1 Formulation 1 Biochemical Sulstanceg.fmount %

Ascorbic Acid 250.mg 5,6 Calcium Ascorb 0 5.6 Magnesium Ascorbate 250 mg 5.6 Ascorbyl
baimitate 250 b SEET QI BIEHIE BB IG5 AN BB HOAE PR 000 mg 22 5
Proline 750_ mg t@néerkﬂgmia_md ﬁﬁamgladeﬂs.SHieWiwﬁmg fse@nﬁﬂnaﬁ‘@ppe_mlz Wge(lnﬁzlasi\/lan_ganese | mg
0.02 Mg Milligrams. Yo, MIGHOGIAMS, [RIETSIR 20 WEIARA Afindhidval |ngredientov Ry Lpig! weight of

formulation 18 3 August 2006 Table 2 Formulation 2 Biochemical Substances Amount % Ascorbic Acid
25 mg 5.7 CalciEh{-adesttabe oo tiggany el SRRBcE Mt PS1ieg Byzhesscstsylipdiinitate 25 mg
5.7 Polyphenolsmn&)%u200:me e YNipAcgiGystainR hRome 1% WS maiddinProline 25 mg 5.7

EGCQG has an inhibitory effect on their expression in a dose dependent fashion.

These series of studies conclusively demonstrate that the present nutrient
pharmaceutical formulation comprising ascorbic acid, proline, lysine and at least one
polyphenol compound exerts an effective anti-proliferative and anti-invasive effects on

cancer cells.

Example 8

The following nutrient pharmaceutical formulations (Tables 1-5) and EPICAN
FORTE™ (Table 6) are illustrated for their preparations. These formulations comprising
ascorbic acid, proline, lysine and at least one polyphenol compound are found to be

effective in blocking invasion of cancer cells and metastasis of cancer cells.

Table 1 Formulation 1
Biochemical Substances Amount %
Ascorbic Acid 250 mg 5.6
Calcium Ascorbate 250 mg 5.6
Magnesium Ascorbate 250 mg 5.6
Ascorbyl Palmitate 250 mg 5.6
Polyphenols 1,000 mg 22.5
N-Acetyl-Cysteine 200 mg 4.5
Lysine 1,000 mg 22.5
Proline 750 mg 16.8
Arginine 500 mg 11.2
Selenium 30 mcg <0.01
Copper 2 mg 0.04
Manganese 1 mg 0.02

mg =  milligrams

mcg = micrograms

“% refers to % weight of individual ingredient over total weight of formulation
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Arginine 50 mg 11.5 Selenium | Meg <0.001 Copper 20 mcg <0.001 Manganese 50 mcg <0.001 Mg
Milligrams Meg Micrograms "%" refers to % weight of Individual Ingredient over total weight of formulation
Table 3 Formulation 3 Biochemical Substances Amount % Ascorbic Acid 5,000 mg 13,3, Segdcium

Ascorbate 5,000 %3 Magnesium Asc
Polyphenols - 1%—% 00 m%g%tﬁlggﬂ—ﬂée

orbate 5,000 mg 13.3 Ascorbyl Palmitate 5, OOO mg 13.3
tyl-Cysteine 1,500 mg 4.0 Lysine 5,000 mg 13.3 Proline 3,000

mg 8.0 Arginine Bjotemig8.Suldalenesm 200 mcg <0.001A@opper 9 mg %02 Manganese 10 mg 0.002
Mg Milligrams Meg Micrograms "%" refers to % weight of Individual Ingredient over total weight of
formulation Tablé\g&mbitntadion 4 Biochemical Substancés Bgount % Astorbic Acid 250 mg 4.7
Calcium Ascorbafte?E5omig #rPalagnesium Ascorbate 250§ 4.7 Asco?b | Palmitate 250 mg 4.7
Polyphenols - 98%%%6%??@@“& Acetyl-Cysteine 200%518 7

Ascorbyl Palmitate
Polyphenols - 50%
N-Acetyl-Cysteine
Lysine

Proline

Arginine
Selenium
Copper
Manganese
mg = milligrams
mcg =  micrograms

“%” refers to % weight of individual ingredient over total weight of formulation

Table 3 Formulation 3

Biochemical Substances

Ascorbic Acid
Calcium Ascorbate
Magnesium Ascorbate
Ascorbyl Palmitate
Polyphenols - 100%
N-Acetyl-Cysteine
Lysine
Proline
Arginine
Selenium
Copper
Manganese
mg = milligrams
mcg =  micrograms

“%” refers to % weight of individual ingredient over total weight of formulation

Table 4 Formulation 4

Biochemical Substances

Ascorbic Acid
Calcium Ascorbate
Magnesium Ascorbate
Ascorbyl Palmitate
Polyphenols - 98%
N-Acetyl-Cysteine
Lysine
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200 mg
10 mg
50 mg
25 mg
50 mg
1 mcg
20 mcg
50 mcg

Amount

5,000 mg
5,000 mg
5,000 mg
5,000 mg
5,000 mg
1,500 mg
5,000 mg
3,000 mg
3,000 mg
200 mcg
9 mg

10 mg

Amount

250 mg
250 mg
250 mg
250 mg
1,000 mg
200 mg
1,000 mg

%

13.3
13.3
13.3
13.3
13.3
4.0
13.3
8.0
8.0
<0.001
0.02
0.002

%

4.7
4.7
4.7
4.7
18.7
3.7
18.7



Lysine 1,000 mg 18.7 19 3 August 2006 Proline 750 mg 14.0 Arginine 500 mg 9.3 Selenium 100 Meg
<0.002 Copper 2 mg 0.04 Manganese | mg 0.02 Calcium 500 mg 9.3 Magnesium 400 mg 7.5 Mg
Milligrams Meg Micrograms "%" refers to % weight of Individual ingredient over totgh\ééqggﬂjog)f
formulation Tabl 5 Formulation 5 Biochemical Substanc mount % S¢ rbic Acid 250 mg 4.5
Calcium Ascorba % mg 4.5 Magnesium Ascorbate 25 ?g 2.5 Asco Palmitate 250 mg 4.5

Polyphenols - 98 mg 18 N-Acetyl-Cysteine 200 Lysine 1 ing 18 Proline 750 mg 13.5
Arginine 500 mg (Ianlum 100 Meg <0.002 Copper 2 m %4 Manggpese | mg <0.02 Calcium 500
mg 9 Magnesiu 4nge/-2 Citrus Bioflavonoids 200 mgnf?'g6 Mg Mllllg@ms Meg Micrograms
Calcium 500 mg 9.3
Magnesium 400 mg 7.5
mg =  milligrams
mcg = micrograms

“% refers to % weight of individual ingredient over total weight of formulation

Table 5 Formulation 5
Biochemical Substances Amount %
Ascorbic Acid 250 mg 4.5
Calcium Ascorbate 250 mg 4.5
Magnesium Ascorbate 250 mg 4.5
Ascorbyl Palmitate 250 mg 4.5
Polyphenols - 98% 1,000 mg 18
N-Acetyl-Cysteine 200 mg 3.6
Lysine 1,000 mg 18
Proline 750 mg 13.5
Arginine 500 mg 9
Selenium 100 mcg <0.002
Copper 2 mg <0.04
Manganese 1 mg <0.02
Calcium 500 mg 9
Magnesium 400 mg 7.2
Citrus Bioflavonoids 200 mg 3.6

mg = milligrams

mcg =  micrograms

“% refers to % weight of individual ingredient over total weight of formulation.

Table 6 Formulation for EPICAN FORTE™

Serving size: 6 Capsules (Suggested use: two capsules three times daily preferably with meals)

6 Capsules contain: Amount per serving | % Daily Value
L-Lysine 1,000 mg

L-Proline 750 mg

L-Arginine 500 mg

Vitamin C (as Ascorbic Acid, Calcium Ascorbate, 782 mg 1180%
Magnesium Ascorbate, and Ascorbate Palmitate)

Calcium (from Calcium Ascorbate) 22 mg 2%
Magnesium (from Magnesium Ascorbate) 50 mg 12%
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"%" refers to % weight of Individual Ingredient over total weight of formulation. Table 6 Formulation for
EPICAN FORTETM~ Serving size: 6 Capsules (Suggested use: two capsules three times daily preferably
with meals) 6 Capsules contain: Amount per serving %DailyValue L-Lysine 1,000 mguglfﬁg;g]e 750 mg
L-Arginine 500 mg Vitamin C (as Ascorbic Acid, Calcium Ascorbate, 782 mg 1180% Magnesium
Ascorbate, and Ascorbate Palmitate) Calcium (from Calcium Ascorbate) 22 mg 2% Magnesium (from

Magnesium As
polyphenol's - §
mg 43% Copp|
mg = milligram
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T'graalssays were studied. The protocols for these assays are described in detail

as above. SeveFaltraREAN ceredthlimeswerepusied Uskimdanoer - melanoma cells 2058, liver cancer-
HepG2 cells, f.b%@%&&%?ﬁ Yo ancRamies Gyl RapearhyRisose) gilippdiggide. cellulose and

magnesium stearate.

Example 9

Effects of EPICAN FORTE™ on Human Cancer Cells

The effects of EPICAN FORTE™ on human cancer cells were studied. Metastatic

parameters such as expression of matrix metalloproteinases (MMPs) by gelatinase

zymography, invasion potential through Matrigel and proliferation/growth by MTT

assays were studied. The protocols for these assays are described in detail as above.

Several human cancer cell lines were used: skin cancer - melanoma cells 2058, liver

cancer- HepG?2 cells, fibrosarcoma - HT 1080 cells, colon cancer - HCT 116, breast
cancer ER+/- MCF-7 and breast cancer ER-/- MDA-MB-231.

The following tables (Tables 7 and 8) summarize the results:

Effects of EPICAN FORTE™ on Proliferation/Growth of Human Cancer Cell

Lines:

Table 7 Treatment Doses of EPICAN FORTE™ (ug/ml): Percent of Control

Cancer Cells 0 10 50 100 500 1000
Melanoma 100% 98 - 105 - 50
Hep G2 100% 92 - 138 - 85
HT-1080 100 % 100 - 97 80 63
Colon

(HCT 116) 100 % 119 125 141 120 106
MCEF-7 100% 93 88 92 97 77
MDA-MB-231 100% 103 - 82 - 25
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cancer ER+/- MCF-7 and breast cancer ER-/- MDA-MB-23 1. The following tables (Tables 7 and 8)
summarize the results: Effects of EPICAN FORTETM on Proliferation/Growth of Human Cancer Cell
Lines: Table 7 Treatment Doses of EPICAN FORTE' ((err)g/ml): Percent of Control3§l§gg§;%(gells 01050

100 500 1000 Melano 1000 ? - 10 . 30 100% 100 - 97 80 63
Colon (HCT 116) 100%.119" .ﬁl ARG MEEF T B! MEE51 100% 103 -
82 - 25 21 3 August 240p, EfieC It:_BICA .; i) PAM gel }n\f §;eorrée%rg ratlon by Human

Cancer Cells: Table 8 Treatment L AN FORTE~ (P fon Cancer Cell 0
10 50 100 500 @ﬂ@ﬁ&@&noma 00/@ 80 98 100 - - Hep®52 0% 19025 50 955080 HT-1080 ©98090 - 50 70
100 Colon (HCT™MEREPDI, 20 50 8%00 - MBA-MB-238 0% 53098 MCF-7Non- |nvaS|ve Effects of
EPICAN FORTI‘:['I e Expressmﬂ of Matr&%/letalloﬁ?otemasé% (MMPS)% Human Ca r Cell Lines:
Melanoma CellsiVeEifoma cells éMfibited tAd bandson gelaﬁﬂase zymo& phy corres 8P|d|ng to
MMP-2 and MM : 'lr‘El AN FORB; |nh|b|t%i the e>%re55|on f MMP-2 and.-9 in a dose dependent
fashion. The ex WBE MMP -2 8,;/“Id 9 Wa%05|gn|f|cantly mh@ted with a concentration of 100 pg/ml of
EPICAN FORT

Non-invasive

Effects of EPICAN FORTE™ on the Expression of Matrix Metalloproteinases
(MMPs) by Human Cancer Cell Lines:
Melanoma Cells: Melanoma cells exhibited two bands on gelatinase zymography

corresponding to MMP-2 and MMP-9. EPICAN FORTE™ inhibited the expression of
MMP-2 and -9 in a dose dependent fashion. The expression of MMP-2 and -9 was
significantly inhibited with a concentration of 100 ug/ml of EPICAN FORTE™ and

virtually undetectable with a concentration of 1000 pg/ml.

HepG2 Cells: Like melanoma cell, HepG2 cell also expressed two bands
corresponding to MMP-2 and MMP-9. EPICAN FORTE™ inhibited the expression of
MMP-2 and-9 at 500 and 1000 pg/ml concentration.

Fibrosarcoma HT-1080: HT-1080 cells exhibited two bands for MMP-2 and -9.
EPICAN FORTE™ also inhibited the expression of both the bands in a dose dependent

fashion. Very faint bands were seen at 500 and 1000 pg/ml concentration.

Colon cancer HCT 116: Colon cancer cells showed only one band on

zymography corresponding to MMP-2 which totally disappeared at 100 pg/ml

concentration.

MCEF-7 and MDA-MB-231: These cancer cell lines did not any MMPs bands

under our experimental concentration, which were similar to the other cancer cell lines.

Invasion of MDA-MB-231 through Matrigel was inhibited by 50, 60 and 95% by
10, 50 and 100 pg/ml of EPICAN FORTE™ respectively. EPICAN FORTE™ was not
toxic to MDA-MB-231 at 10pg/ml, showed slight toxicity at 100ug/ml. However, it
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virtually undetectable with a concentration of 1000 pg/ml. HepG2 Cells: Like melanoma cell, HepG2 cell
also expressed two bands corresponding to MMP-2 and MMP-9. EPICAN FORTE-~ inhibited the
expression of MMP- 2 and-9 at 500 and 1000 (err)g/ml concentration. Flbrosarcomgﬂ 188Q: HT-1080

cells exhibited two s for MMP-2 and 9 ICA RTE' hibi ressmn f both the
bands in a dose @8} é 5rﬁm£4 SRR N ﬁf ’\iweerlé% @#@t% ﬁ%@gdﬁapﬁmrﬁs centration.
Colon cancer HGY Zvhtig@olon ban@arasel@iﬁe\?ﬁdﬂ)@ﬂl?gmabandtwnc ryM6gFaphyncoFé8ponding to
MMP-2 which toﬁagl)}ﬁfj'ﬁﬂpéﬁ%‘?gd%héﬂ(%cﬁﬁj@laFRﬁﬁ)enéy%ﬁ'oﬂdw whs i MR MR Ad dln St hese cancer

cell lines did not'any MMPs bands under our experlmental concentration, which were similar to the other
cancer cell linesSXMigEsMM BT MIYAIRIB-231 through Matrigel was inhibited by 50, 60 and 95% by 10, 50
and 100 pg/ml of EPICAN FORTE~ respectively. EPICAN FORTE~ was not toxic to MDA-MB-231 at

10(err)g/ml, showed slight 100pg/ml. However, i é%z ust 380 xhibited significant
toxicity at 1000 (err)g/ ﬁtg%%éﬁl"f\‘fm Zﬁﬁ/ BRSO @\4 %§ 4hi{OtR contrast,
EPICAN FORT Hepasinotftekionto TUCEHpavien eﬁMMP@g/mIMMH 2xhibitediBligit tandichiyedt 1000 pg/ml.

MCF-7 was not iNasive, ?E‘ﬁlrgi%ﬁ‘%?f 189 gfﬁﬁ M‘ﬁ? .SI‘EE"P NGNS ‘ﬂﬂ%ﬂ@fctaﬁl@&ﬁﬁ the

expression of MMP-2 and MMP-9 inad depen ent |on The expre sion of MMP-2 and MMP-9
was S|gn|f|cantlya|ﬁ‘ﬁ?l‘?)ﬁﬂ@tljfitWl”tIfi’fal@8llﬂféé’flﬁ}trEtli’é)ﬁf%\‘I f@?@@r‘f’g‘lﬁﬁﬂéf EPcAQORGRTE' and virtually

undetectable withRGAAGERAIAH QIR R CANVEGRT Emaae ot bhand Qe g/m

concentrations did not sggmﬁcantly affect the cells viability, and at 100 Pg/ml it showed _cytotoxicity at the

range of 10-40 pRfeliic e pERaiFg P EL-Ae99mE PSR SP f5EIGREmE e AN ABALMB-231 cells, and
a co-culture of mmé&momaaeﬂﬂsmmhmmmgltmlwghd\datngﬂtwmsfs@ﬂuﬂomatbplﬁedmhelﬂHﬂDE

dose-dependen lls though |nh| by 1 50%, 70%
and 100% at 10&}115%%3\% QISVQ gm?oapggsp%%%%d(tegyl%%éerz\aésg y EPI nAerNbfé%gls?l(%‘ﬁE €V14a)£ not toxic to

HT- 1080 cells al%@@‘fi@/ihﬂ“gh@g@tfwbN@ﬁ@hbﬁ@i@xd@ﬁa@@%l@%ﬂ PO P 5 Ybrio0, 200
and 1000 pg/ml respectively. Interestingly, EPICAN FORTE™ was not toxic to HT-

1080 cells at 100 ug/ml. These results demonstrate that EPICAN FORTE™ is very
effective for several cancer cell lines and also in co-culture. These observations reveal
that EPICAN FORTE™ may provide a natural therapeutic basis that makes it a valuable

and promising candidate for the treatment of human cancers.

Example 10
Effects of EPICAN FORTE™ on Human Normal Cell Lines

The effects of EPICAN FORTE™ on normal human cells was studied.

Parameters similar to those of cancer cell lines were employed; namely zymography for
MMPs expression, invasion through Matrigel and proliferation/growth by MTT assays.
Several normal human dermal fibroblast (NHDF) were used, including: human

chondrocytes and human stromal cells.
The following tables (Tables 9, 10 and 11) summarize the effects of EPICAN

FORTE™ on proliferation/growth, metastasis invasion and MMP production in normal

human cells:
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effective for several cancer cell lines and also in co-culture. These observations reveal that EPICAN
FORTETM~ may provide a natural therapeutic basis that makes it a valuable and promising candidate for
the treatment of human cancers. Example 10 Effects of EPICAN FORTE' on Humag Ngrmah(ell Lines
The effects of EPICAN FORTE' on ng was s die rameters simjlar to those of
cancer cell lines were dfifics fe?fgloltrgﬁglﬂuﬁ Cﬁ%l&‘d i~ i ) AreUgh Matrigel

¢ fment B&é ol E
and prollferatlon/growt : BToD HDF) were used,
including: humar, chapergcytes anddwuman§ omal CE?H? The fp&g)wmg ta%§ (Tables 9, {fhand 11)
summarize the gfiggls of EPICAN og&@RTE' pry proliferation/groy4ly, metastasis invasion anghyMMP
production in nogmahdfienan cellsi @3 Augyst 2006 Table 9 Effgets of EPKgAN FORTE' gp
Proliferation/Groyytbnfl Bengral Hunuag, Cellgohreatmeng DosesigsEPICAN §ORTE' (M R/ml): Percent of
Control Normal Cells 0 10 50 100 500 100 NHDF 100% 118 - 135 - 90 Chondrocytes 100% 113 - 148 76

% 10 Ef ~
by Normal Human Cof R A e R R N PR T AR orma el
y E L TEFETIETTL OSSR OF EB1CANFORTE™ (NEHATBL b {&.an bun ihition

0 10 50 100 200 1000 NHDF leorr 575% 899% J.UU"/o - - Chondrocytes 0% 4555 85% 93% 100% Stromal
Cells 0% 0% - 9R%1AQ3%The effegjs of EPIGAN FORJE' on thgsexpressighpf matrix meigjjpproteinases
(MMPs) by normajiygman cells are ggymmagzed as follpywed: NHfgF: NHDF expressed only one band on
zymography cortagpansdingsto MMPg2, whicfsyirtuallysgizappeared at 100Qqegiml concentration of
EPICAN FORTEreharchoeytes: Chmndrocyigs also showed opfyone band@erresponding to MMP

The effects of EPICAN FORTE™ on the expression of matrix metalloproteinases
(MMPs) by normal human cells are summarized as followed:

NHDEF: NHDF expressed only one band on zymography corresponding to MMP-
2, which virtually disappeared at 1000 pg/ml concentration of EPICAN FORTE™.

Chondrocytes: Chondrocytes also showed only one band corresponding to MMP-
2. EPICAN FORTE™ inhibited the expression of MMP-2 in a dose dependent manner.
The expression of MMP-2 was significantly inhibited at a concentration of 100 pg/ml of
EPICAN FORTE™ and totally disappeared at 200 pg/ml concentration of EPICAN
FORTE™.

Stromal Cells: Stromal cells also exhibited only one band corresponding to
MMP-2. EPICAN FORTE™ inhibited the expression of MMP-2 in a dose dependent
fashion. Very faint band was seen at 50 and 100 pg/ml concentration which was

undetected at 200 and 500 pg/ml concentration.

In summary, the results indicated that EPICAN FORTE™ inhibits the expression
of MMP-2 in a dose-dependent manner. The expression of MMP-2 was significantly
inhibited at a concentration of 100 pg/ml of EPICAN FORTE™ and virtually not detected
at a concentration of 200 pg/ml. In addition, it was also found that invasion of
chondrocytes through Matrigel was inhibited by 50%, 85% and 95% at 10 pg/ml, 100
pg/ml and 200 pg/ml. At 500 pg/ml the invasion was totally reduced to 0%.
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2. EPICAN FORTE-~ inhibited the expression of MMP-2 in a dose dependent manner. The expression of
MMP-2 was significantly inhibited at a concentration of 100 pg/ml of EPICAN FORTE' and totally
disappeared at 200 pg/ml concentration of EPICAN FORTE~. Stromal Cells: Strongqg[ufcégsl@o@gso exhibited

only one band correspondi 2:2. EPICAN. FORTE~ inhibited the expression o -2 in a dose
dependent fashion. v I BOR] tuec B AVED BT S BRESREBS N WA tndetocted
at 200 and 500 pg/ml. dnrfa_etnEBIle RQRWNaeystivd aesﬂlwdhtﬁwim_ietﬂﬁattEiPAWANcF@RﬁET_M~ inhibits
the expression of MMfre 18 Q&?ﬁq%/@Bgnﬁ'le96%‘%?@6vlﬂﬁe98%9ﬁ?&$'gﬁ§ﬂi MMFsgapas.sigaificantly

inhibited at a concentration of 100 pg/mlof EPICAN FORTE' and virtually not detected at a concentration

of 200 pg/ml. In aeldlitoTOt&/A-alhs Tora thaemanasisn et ERERAPERRIEArdagHewtbitel was inhibited

bdeO%d 8500/2 agﬂ&g@%g&@%@()ﬁgﬁ ,eiﬁgsﬁ&r{rﬁ(l)ﬁ@ﬂﬂt@ﬁ@m()kﬁi@@ Iﬁ@)&@)@mlmedamon was totally
reduced to 0%. 24 3 August PICAN FORTE' was not toxic to chrondrocytes even at a
concentration ofl%ﬁlﬂﬁ%ﬂw IRt RROE SRTEBLIRBEPA RN ‘B#Bﬂ?'e‘?ﬁﬁ’%rg{e(}%ﬁﬂog Y% increase in

cell proliferation axithc2D@ grghattix7 @grmiatienoversttreucimtcodn S higiet tokie e ffisctdmasedetinonly at 500

pg/ml. These re%%tgsgg&%%grgé%%g&hﬁghCAN FORTE-~ is effective in inhibiting the MMP-2 expression
and that EPICAN FORTE' représents a novel anti- inflammatory nutrient formulation as a natural

approach to inhibit MMP production and extracellular matrix degradation in osteoarthritis and other

related disorders includingo@Xresainecariirgerdgaradatinn Mithavaiiyivotestlieeswfikpican-Forte
have just started to be carried out two cases praving the validity of Epican-Forte as a medicament for

treating cancer ¥4V BRI dl5oRUd A YRR s\ fitRcdISYRBL A BreARNRIFABEF WAS (1eted with

chemo- and radigibesdpy without success at the end of April 2002 she was given up. By chance she
started to be treated with Epican-Forte with dosages as recommended. At the end of August 2002 MRTS

showed that the tumour had vanished. A male patient of 64 years having a markedly elevated level of the
mmour marker A female patient with diagnosed brain tumour was treated with chemo- and

radiotherapy without success at the end of April 2002 she was given up. By chance she
started to be treated with Epican-Forte with dosages as recommended. At the end of

August 2002 MRTS showed that the tumour had vanished.

A male patient of 64 years having a markedly elevated level of the tumour marker
PSA in May 2002 (59,9 pg/l) was diagnosed having metastasis prostate carcinoma along
the lymphatic vessels of the aorta. He started treatment with Epican-Forte at
recommended dosage. Three months later the PSA level fell to 0,9 pg/l. CT check-up at
the end of October 2002 showed that the previously visible lymphatic metastasis was no

longer apparent and his prostate was of normal size.
A number of embodiments of the invention have been described. Nevertheless, it

will be understood that various modifications may be made without departing from the

spirit and scope of the invention.
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PSA in May 2002 (59,9 (err)g/l) was diagnosed having metastasis prostate carcinoma along the
lymphatic vessels of the aorta. He started treatment with Epican-Forte at recommended dosage. Three
months later the PSA level fell to 0,9 (err)g/l. CT check-up at the end of October Zq%gggq\%gd that the

previously visibl%}ﬁnfﬁtﬁﬁ %jtiasf was no longer apparent and his prostate was of normal size. A
number of emboliment®d invention have been described. Nevertheless, it will be understood that

various modifications may be made without departing from the spirit and scope of the invention. 25 3
August 2006 WHAT IS GLAIMER. 5, 1. Ay tisHRhaimageytical aamrasiion sseful . treating cancer,
comprising: a) an ascorbic compound; b) a L-lysine compound; c¢) a L-proline compound; and d) at least
one polyphenol compound selected from the group consisting of epigallocatechin gallate, epicatechin
gallate, epigallocatechiy), epigateshii, cagosatechin, wherein the compounds of a-c) enhance the
polyphenol compound's activjty in block-hag cancer proliferation and metastasis. 2. The nutrient
pharmaceutical compoSitior bf &I LRAYKYin the ascorbic compound is selected from the group
consisting of ascorbic arid, phamviaceuticgduadceptable ascorbate salts, ascorbate esters and/or mixture
thereof. 3. The nutrient,co iti f clai in.the ical . ascprbate salt is
calcium ascorbate or r}%gg g&*ﬁ%@g@ﬁ@@%‘f’%@%ﬁh{.‘gnigégo‘?}rn%gﬁﬁfg%%@ﬁf@%?%%g?ﬁf the
ascorbate ester is ascorbyl cpiitHreaecBinTHd et AriatispRimmsalaiatiericebospesiibrepraleshinl, wherein the
lysine compound is selecteg fremthg group consisting of lysine hydrochloride and lysine
pharmaceutically acceptable lysine salts. 6. The nutrient pharmaceutical composition of claim 1, wherein
the proline compound is selected from the group consisting of proline hydrochloride and

wherein the compounds of a-c) enhance the polyphenol compound’s activity in

block-hag cancer proliferation and metastasis.

2. The nutrient pharmaceutical composition of claim 1, wherein the ascorbic
compound is selected from the group consisting of ascorbic acid, pharmaceutical

acceptable ascorbate salts, ascorbate esters and/or mixture thereof.

3. The nutrient composition of claim 2, wherein the pharmaceutical acceptable

ascorbate salt is calcium ascorbate or magnesium ascorbate.

4. The nutrient composition of claim 2, wherein the ascorbate ester is ascorbyl
palmitate.
5. The nutrient pharmaceutical composition of claim 1, wherein the lysine

compound is selected from the group consisting of lysine hydrochloride and

lysine pharmaceutically acceptable lysine salts.

6. The nutrient pharmaceutical composition of claim 1, wherein the proline
compound is selected from the group consisting of proline hydrochloride and

proline pharmaceutical acceptable proline salts.
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proline pharmaceutical acceptable proline salts. 26 3 August 2006 7. The nutrient pharmaceutical
composition of claim 1, further comprises a trace element selected from the group consisting of selenium,
copper, manganese, calcium and magnesium. 8. The nutrient pharmaceutical compg@gis%bgg claim 1,

further comprise; an a[Htlno acid. 9. The nutrieptgharmaceu iciell. co %)sition of claim 8i wherein the
amino acid is arginine. 10 RS HURPERS AL RRELTRRE e8rRb 6 SR oF AR’ SHEBREAME  to 9, further
comprising d) N-acetyletystainesldded iwmuthie gtpipacmmaceugcal edenpositicpd clamgid;sahere
compounds a) to d) enhange 5981899‘1@513&9' compound's activity in blocking cancer profilation and
metastasis. 12. A nutrient pharmaceutical composition useful in treating cancer, comprising: ascorbic
acid, calcium ascorbate, magnesium ascorbate, ascorbyl palmitate, polyphenols selected from the group

consisting of epigallo-catechingrliatemaRinatacingaliae oepigallocatrrhitopicateshimiand catechin
N-acetyl-cysteine, lysine, praline, arginine, selenium, copper, and manganese. 13. The nutrient
pharmaceutical compo%‘i{fbn of claim 12, wherein the composition comprises a) 250 mg ascorbic acid,
250 mg calcium ascorbate, 250 mg magnesium ascorbate, 250 mg ascorbyl palmitate, 1,000 mg

polyphenols, 20§ mg Np,ag lé%%}@iﬂ%a@e&%&%ﬁ%ﬁL’i‘t?oJ?P%'iQQrPé?%%réQQh@‘QnﬁF%i’Aié?g'i 0 meg

selenium, 2 mg copper, and | mg manganese; mg ascorbic acid, 25 mg calcium ascorbate, 25 mg
magnesium ascorbatel’25fitg ascorbyl palmitate, 200 mg polyphenols, 10 mg N- 27 3 August 2006
acetyl-cysteine, 50 mg lysine, 25 mg proline, 50 mg arginine, | mcg selenium, 20 mcg copper, and 50
mcg manganese; , , .. _
10. The nutrient pharmaceutical composition of any one of claims 1 to 9, further

comprising d) N-acetyl cysteine.

11. The nutrient pharmaceutical composition of claim 10, where compounds a) to d)
enhance the polyphenol compound’s activity in blocking cancer profilation and

metastasis.

12. A nutrient pharmaceutical composition useful in treating cancer, comprising:
ascorbic acid, calcium ascorbate, magnesium ascorbate, ascorbyl palmitate,
polyphenols selected from the group consisting of epigallo-catechin gallate,
epicatechin gallate, epigallocatechin, epicatechin, and catechin N-acetyl-cysteine,

lysine, praline, arginine, selenium, copper, and manganese.

13. The nutrient pharmaceutical composition of claim 12, wherein the composition

comprises

a) 250 mg ascorbic acid, 250 mg calcium ascorbate, 250 mg magnesium
ascorbate, 250 mg ascorbyl palmitate, 1,000 mg polyphenols, 200 mg N-
acetyl-cysteine, 1,000 mg lysine, 750 mg proline, 500 mg arginine, 30

mcg selenium, 2 mg copper, and 1 mg manganese;

b) 25 mg ascorbic acid, 25 mg calcium ascorbate, 25 mg magnesium

ascorbate, 25 mg ascorbyl palmitate, 200 mg polyphenols, 10 mg N-
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C) 5,000 mg ascorbic acid, 5,000 mg calcium ascorbate, 5,000 mg magnesium ascorbate, 5,000 mg
ascorbyl palmitate, 5,000 mg polyphenols, 1,500 mg N-acetyl-acetyl-cysteine, 5,000 mg lysine, 3,000
mg proline, 3,000 mg arginine, 200 mcg selenium, 9 mg copper and 10 mg mangangses g})gSO mg

ascorbic acid, 250 mg calcium ase rbate 2 a um as orb 250 m asc rbyl palmitate,
1,000 mg polyphenols, 200 rﬁ‘ﬁeﬁ( YRS y? (? nﬂg fns gnfﬁsﬂﬁ% Ogﬁnﬁl%r%r %’r'%gé)argmme 100

mcg selenium, 2 mg copper, $ehegimarfaneseqpe0 mg ﬁamugmaag@d@o mg magnesmm or e) 250 mg
ascorbic acid, 250 mg calcium ascorbate, 250 mg magnesium ascorbate, 250 mg ascorbyl palmitate,
1,000 mg polyphenols, 200 mg N- acetyl-cysteine, 1,000 mg lysine, 750 mg proline, 500 mg arginine, 100
mcg selenium, 2 mg cépper, PR niag gErsedic soudng -Laitidee, 400iWRagHshats; ahtPQom&itrus
biofavonoids. 14. A nutrient m@gm@g@[ytig@&g&mosjﬂm u;,@gulaigb&@gingagam@r cmaprising: L- lysine,
L-proline, L-argiume, ascorblc ma S|um henols selected from th up consisting
of epigallo-catechin gallate, éfzﬂ ']; 8@%&@&? 51: ?ry,sé%?c?aée @u r‘\{éfsg}i't %ﬁég
N-acetyl-cysteine, selenium, mgpprﬂrmarﬁd)ﬁmmgmgsmelaocr h&g]ﬂétéﬁﬂﬂrph%lmmammcadmbn(vposmon of
claim 14, wherein the compogj gqﬁ c%%lmggses 1,000 mg L-lysine, 750 mg L-proline, 500 mg L-arginine,
alciu

710 mg ascorbic acid, 22 mg 50'mg magnesium, 1,000 mg polyphenols, 200 mg, N-acetyl
cysteine, 30 mcg selecium, 2 mg copper, and | mg manganese. 28 3 August 2006 16. The nutrient

pharmaceutical compogjtion ofglaign kseoessin 1 ascihisaciskissalectsd fipmihggigrp consisting
of ascorbic acid, calcium ascorbate, mangeS|um ascorbate and ascorby &&almltate 17. The nutrient

pharmaceutical composition 3191 8 WRE AR BEREAEN OO s b ea B thE0gRsul consisting of

epigallocatechin gallate, epicateghicysgabate,00pigallbcatechin, epipatiehif)Cabechginamd tiher
pharmaceutically mcg selenium, 2 mg copper, 1 mg manganese, 500 mg calcium, and 400

mg magnesium; or

e) 250 mg ascorbic acid, 250 mg calcium ascorbate, 250 mg magnesium
ascorbate, 250 mg ascorbyl palmitate, 1,000 mg polyphenols, 200 mg N-
acetyl-cysteine, 1,000 mg lysine, 750 mg proline, 500 mg arginine, 100
mcg selenium, 2 mg copper, | mg manganese, 500 mg calcium, 400

magnesium, and 200 citrus biofavonoids.

14. A nutrient pharmaceutical composition useful in treating cancer, comprising: L-
lysine, L-proline, L-argiuine, ascorbic acid, calcium, magnesium, polyphenols
selected from the group consisting of epigallo-catechin gallate, epicatechin
gallate, epigallocatechin, epicatechin, and catechin, N-acetyl-cysteine, selenium,

copper, and manganese.

15. The nutrient pharmaceutical composition of claim 14, wherein the composition
comprises 1,000 mg L-lysine, 750 mg L-proline, 500 mg L-arginine, 710 mg
ascorbic acid, 22 mg calcium, 50 mg magnesium, 1,000 mg polyphenols, 200

mg, N-acetyl cysteine, 30 mcg selecium, 2 mg copper, and 1 mg manganese.
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acceptable polyphenol salts and/or mixture thereof. 18. Use of a nutrient composition as specified in any
one of claims | to 16 for the preparation of a pharmaceutical composition for treating cancer. 19. The use
of claim 18 wherein said cancer is selected from the group consisting of melanoma gangcespreast

cancer, colon cancer, | Elé; cancer ?;d brain.cancer. 20. Use.of a niérient composition as specified in any

one of claims | t6°16 fol Ih&"BIERdTAHBRSHABhSPRRRARAN SEIh SR TEP (st RIS #fidmmatory
disease. 21. The use of ctalaet2Q, fivinerdie seodpnflamistatonyt diseabe isodiecdetiimtissc@®ate,

mangesium ascorbate and ascorbyl palmitate.

17. The nutrient pharmaceutical composition of claim 15, wherein the polyphenol is
selected from the group consisting of epigallocatechin gallate, epicatechin
gallate, epigallocatechin, epicatechin, catechin and other pharmaceutically

acceptable polyphenol salts and/or mixture thereof.

18.  Use of a nutrient composition as specified in any one of claims 1 to 16 for the

preparation of a pharmaceutical composition for treating cancer.

19. The use of claim 18 wherein said cancer is selected from the group consisting of

melanoma cancer, breast cancer, colon cancer, lung cancer and brain cancer.
20. Use of a nutrient composition as specified in any one of claims 1 to 16 for the
preparation of a pharmaceutical composition for treating an inflammatory

disease.

21.  The use of claim 20, wherein said inflammatory disease is osteoarthritis.
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