;ije3ejg" 6TE] A COWCSI TI ON FOR THE PREVENTI ON OR TREATMENT OF
DEGENERATI VE DI SEASE, CANCER, | NFECTI ONS OR | NFLAMMATORY DI SEASES FI ELD OF
THE I NVENTION This invention rel at esﬂwmmﬂ’uﬂﬂmﬂ}m cals, in particular,
conposition for the prevention and tr # seases or pat hgl; 9@0@'
states related to the degradati on of the esotopacel | ul ar matrix, including,
but not limted to, degenerative di seases, particularly atheriosclerosis,
cancer, i Af e COMPQSITIONr FOR afHEor PREVVENTEON | lORar TREAEMENE OF

i nvention LtLans_.f e of ..col | -1 j d
degener at @M%ﬁﬁ%&ﬁ% Ilm’ﬁ@s&hQIﬁr L@Emﬂ?&sﬁ
rel ates tmgg&gﬁgnces and conpositions for the prevention and treatnent of
di seases or pathological states related to the degradation of the

extracel lular matrix, such as including but mmrwmmmwt o degenerative

di seases, .| hi@ﬁiilﬁmllﬁclerosis, can i1 ons or ot her

i nf | ammat EP@L i cS. Udi es of ovul ati on«igivemammal s, it appears

t hat gondadot ropi ns, prostaglandi ns and certain other substances stinmulate
the rel ease of plasm nogen activator (PA) fromfollicle cells enbedded in

t he ovari an st Thigninventi¢rn kiekitns, @, phasmaceuticalg, 1 oy @articuld®; tomposisipn for the
751:56945702 (Fiqure 1). PA.then stinul,ates the ext.r | Lyl ar actd vat.i pn of
b1 8t nog Bt P OB ARG et og i aeS o Ml efal el K Ao ol el e

col | agenaggracyileh midiex, GRUAAES beo hbadinitedUnéle degbnbiaal® OdiSsakess Opuiitulans

PA is also secreted by cancer cells, nmacrophages and virally transforned
celI's i n athergselerosis, gancar, infsction o5 ether wlpMMaiary dissases IHenariGubarhe iveption
stinul ate e 4 i _ : - ) (Figure
2) P nal e SRR Fls B e bttt oo (TR ERPIARE SRR {rors
(Skriver, et al. (1984) J. Cell Biol. 99: 753-758). PA has al so been found
i n associ ati it I tunors, as well as kidney and

bl adder cgﬁéﬁﬂGﬁk§H§§U¥§§gﬁ%¥§%%?H§i. (1980) J. Natl. Canc. Inst.

65: 34S- 351 Ladehoff, A (1962) Act. Path. Mcro. Scand. 55N73 ?80 . 2 29

July 2003 A particular role in the regulation of this nechani sm has been
proposed for | Thoprestntiim(ea}iof kglates Yo substaneesdadsiompositioop fart the prdviekon and
particle fhat carries a unique, glycoprotejn, calle%a opr ot ei

(apol =) ) . a0t uEFases op sathoiobachf SBieRelstia focthe raPRRfodf obe bitagstivir
heal i ng apdiBensid #elihclu@Rg buf BretWlimiMdd 8! -de@énerativé IRideadia) Upfticularly
330:113-114). The cDNA sequence of apo(a) shows a striking honology to

pl asmi nogeteriogfletosisiganices) infectipanerothdr inflammghterydisesses. kringle 5, and a

prot ease domai n. The isoforns of apo(a) vary in the range of 300 to 800 kDa

and differ mainly in their genetically determ ned nunber of kringle 4

structures (ME@anstudie¥\6f oilatitn. in (idhSmis NahppearsINA gbadadbBrépins robiaglapdifs)
has no plasmin-|ike protease activity (Eaton, D.L., et al., (1987) Proc.
Nat | . Acagfd essiain qihor sybstances siimulate the glease of plasaiegemagtivator (PAY fromdleflicle

denonst r atgd emh?élﬁﬂ’thfgxév% s‘?ljoma((rkaﬁ%)anﬁwoegal. %1433215 4ﬁﬂ59%€/h4[;}§sﬁ;lt_5ﬂ1} S

| ack of functional hono , the strong struétural lari
pl asm noggT02) {Figer: bi PA then stireulated ehes extrateligarodctiv itdonpdiyplasminggamto glrsnin.

athologigal rale of Lp(a).. Like .plasm nogen, Lp(a). been sho to bind
oot ne. cchsmisds kndwn bbb e aroconRee g ity shich dher doetrdEr Slheibgon
receptor on endothelial cells (Harpel, P.C. et al. (1989) Proc. Natl. Acad.

Sci. USA 86:3847 3851; Gonzalez--Gonow, M et al. (1989) Biochenmstry
28: 2374- 2377 Nndsr, patholagicadiconditioso PANstalsocsege@ddfyicapoer dellp,j macrophages amd

al . (1989). Nature.339:.303 305). Furthernore, a) . h bgen shown to hbind
Fo ot hor VRt e cats 304 e SR &6 ool et AR, SeaR fortndnilly
gl ycosam gizghixea(Bnkeléss, & 8C(1984)BIBI6E Chent R8$:2295-1303)PFigie VB)VRA, hak een
poorly understood. Lp(a) plasma levels are found to be elevated in cancer,

gt her osc| Busd it highgoreamirptionsda aresastasizingluag ymors Ehkvepeat al. 1980 doFplhBiolhave
Cancet. i S s357s8) iy Miild BEhAGREPS odd SRSy SRR of s méis, &l

43: 241- 2449 kidBgsad bladdehicarciithas t(Cerasas et wia (19803 J. Natl.v@ancs gy o6 B15-1-Boi
L i f h, M L. Pauli 1 P .
2 Bl Rk BRSSPl 10 (15500 e




SUMVARY OF THE | NVENTI ON There exists a need fir a therapeutic conposition
to reduce the degradation of the extracellular matrix, particularly due to
pl asm n-i nduced and free radical -i nduced proteol ysis 3 29 July 2003
respectively fibrinolysis. O particular %al ue woul d be a corrpos'bgjiupr} 63hat
si mul t aneousl y reduces degradati on and enhances col |l agen synt hesi’s, Yt He
primary conponent of the extracellular matrix, and thereby hel p prevent the
proliferation of diseases. The use of a pharmaceutical conposition is

provi ded for the treatnment of degenerative diseases having their origins in
the destructiord dRIHPERIIQle dBctheyFegulatign r ot this pschanism Aahibees (rIppesgd afor

t her apeut i1g .6 { t} ONPri~Si 1 -0 fihriipo | Sakb1 DI LN
an anount I@SIP@I Cl %%tafq{ga)ge?rj elgg’le&glfg}ts gbﬁﬁﬁ%hrgﬂ% e im;lggi l(::ﬁé - n%llglegt gth{qUE
product i orglybpmtdih,agHehsmpratein (sulapa@)). Ithanbed ppdposed that thispantielé parfivipatesr
aspect of the inpvention, s a copposition ich co ' an_acti r
Sultabl e ibmoLRE b Aad seel sl COpIrBRA Wi o b L0SDNANF 230 18N Thee
i nventi on JpiNy | & SR Ishb @8 a GHRRAS RoMBI08Y §0 plaghfogd dvitPhiuftié kepeBe
or nore anti oxisd n?s. T e&?esr m aﬁt i oxigdant toﬁfou hout Fﬁ'g slpeci ?{Bééat%bgn and
the cl ai mfiksingletde ode dringle Sx ahd d pretease rdoatady. Thhiisoiforintssaf] apo(ag varypowbe fanige
ant | oxi dantsofl SOhR igh 358 ¥fer RafiP P el pdBfeal) SR niddd S e Bine 4
structures (McLean, J.W., et al. (1987) Nature 300:132—137). While apo(a) has no plasmin--
like protease activity (Eaton, D.L., et al., (1987) Proc. Natl. Acad. Sci. USA 84:3224-3228),
serine protease activity has been demonstrated (Salonen, E., et al. (1989) EMBO J. 8:4035—

4040).

Despite its lack of functional homology, the strong structural similarity to
plasminogen is decisive in the understanding of the physiological and pathological role of
Lp(a). Like plasminogen, Lp(a) has been shown to bind lysine—sepharose, immobilized
fibrin and fibrinogen, and the plasminogen receptor on endothelial cells (Harpel, P.C. et al.
(1989) Proc. Natl. Acad. Sci. USA 86:3847—3851; Gonzalez—Gronow, M. et al. (1989)
Biochemistry 28:2374—2377 Miles, L. et al. (1989) Nature 339:301—302 Hajjar, K.A,, et al.
(1989) Nature 339:303—305). Furthermore, Lp(a) has been shown to bind to other
components of the arterial wall such as fibronectin and glycosaminoglycans. The precise
nature of these bindings, however, is poorly understood. Lp(a) plasma levels are found to be
elevated in cancer, atherosclerosis and other diseases. Inversely, low levels of ascorbate have
been associated with high incidences of these diseases (Knox, E.A. (1973) Lancet, i.e. 1465—
1467, Wright, L.C. et al. (1989) Int. J. Cancer 43:241-244). Based on this and other
observations, it was suggested that Lp(a) is a surrogate for ascorbate (Rath, M. & L. Pauling
(1990) Proc. Natl. Acad. Sci. USA 87:6204—6207).

SUMMARY OF THE INVENTION

There exists a need for a therapeutic composition to reduce the degradation of the

extracellular matrix, particularly due to plasmin-induced and free radical-induced proteolysis



conprising at |east one fibrinolysis inhibitor, one collagen synthesis
activator, ascorbate, and optionally one or nore antioxidants, in anpunts
sufficient to decrease plasm n- and free radical - nediated production of
col | agenase. These and ot her aspects of the invention will be nore readily
under st ood upon consideration of the fol I'owi ng drawi ngs and the &#etRi2Ey
description of enbodi nents of the invention. 4 BRI EF DESCRI PTI ON OF THE
DRAW NGS 29 July 2003 Figure 1 is a flow chart of plasm n-induced tissue
degradati on under physiol ogical conditions |eading to ovulation;, Figure 2
i s a fl owespeptivelyf fibirolysy SO pardiguler velie wewld diesa sbmgesjtiom that i imultdnephsly

extracel | yl | s a_resul f firee radical i,nduced proteolysis;
Figure 3 %éi ﬁées?? %é\r/ac%gorn t ag%o%‘%ﬁﬁgceg h%()l%ﬁgnsisgp%lﬁflﬁ’afher SFE °é’68’(°8§{mi H_ftthg
co- r egul atitpaecldilaphagix, Mndthereby Gelprpréliettdhe pPslifeatdonotdieakessi s; and Figure 4
is a flow chart of the synergistic effect of ascorbate and fibrinolysis
inhibitors in the

The use of a pharmaceutical composition is provided for the treatment of degenerative
diseases having their origins in the destruction of the extracellular matrix comprising
administering a therapeutic composition comprising at least one fibrinolysis inhibitor in an
amount sufficient to decrease plasmin- and free radical-mediated production of collagenase to

a subject in need of such treatment.

Another aspect of the invention is a composition which comprises an activator

suitable for the enhancement of collagen synthesis.

Another aspect of the invention provides a composition comprising ascorbate, and
optionally one or more antioxidants. The term antioxidant throughout the specification and

the claims is intended to exclude ascorbate, which itself is a powerful antioxidant.

Also provided as an aspect of the present invention is a therapeutic composition
comprising at least one fibrinolysis inhibitor, one collagen synthesis activator, ascorbate, and
optionally one or more antioxidants, in amounts sufficient to decrease plasmin- and free

radical- mediated production of collagenase.

These and other aspects of the invention will be more readily understood upon
consideration of the following drawings and the detailed description of embodiments of the

invention.



t herapy of plasmin and free radical -induced proteolysis. 5 29 July 2003
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention relates to '
met hods and conpositions that slow or inhibit extracellular matrix
degradation, thereby proving useful for the treatnent of Cancer , g v 12003
degenerative di seases, infections or other inflammtory di seases Spy

pat hol ogi cal states related to the degradation of the extracellular matrix.
A nunber of diseases appear to arise or becone exacerbated as a result of
degradation_of the extracellular matrix. Cancer, for instance, becones npst
life thr BRIGFRESERIFTION MG TREDRAWINGS has netastasized, that is, after
i ndi vi dual cells have broken free of the extracellular matrix and been
carried away to other parts of the body where they can proliferate. Beside
cancer, other degenerative di seases |i ke advanced at heroscl erosi s have

simlar chanj snms_b ich the disease proliferates. As used herein, the
term" cor?lga@ 1§@ﬂ?%§% asEinandued Hsbe deprdationciridanabsialesien sondtions
diseases,bgﬁgghﬁgﬁhﬁkglseases, infections or other inflammtory di seases or
pat hol ogi cal 3tates refated to the degradati on of the extracellular matrix.
As shown in Figure 2, two basic pat honechani sns are plasm n-induced and

free radigal -induced protealysis,.wic wel | act synergisiically in
Ul i nant S FPw et oF o prsioloRy LAY Yenesis of eierbbotion Gt Eftractiuid:
treat ment mhRx dAGHSAChITre TAITBM iftihced piotdolysiig tunmors and little attention
has been paid to inhibiting proliferation or finding nethods of tunor

contai nnent, other than surgery. This contai nnment can be achi eved by

subst ances. i nter.ferin ith,or.blocki,ng thes at hol agi.cal , mechani,sns, such
2s 11 br noy €5 Rl e ehing P RiolodTRE 1 ot nd iR wf S rEB AT o
adm ni st eplasininaind fred ridie@ indute SpropeobaReaid proliferation, with inconclusive
results (Marcus, G (1984) Sem Thronb. Henost. 10:61-70). The present
invention is based in part on the discovery that plasm n-induced

pr ot eol ySg; {esat A4 ﬁ'&\? %HEPLPJge g?%/&g@{ié)%&%f &%ﬁfﬂﬁeeadd"ﬁt{m@m ihfﬁ%ﬁ%ﬁh ‘h}ee
for the regulation of many different, seem ngly unrelated ‘physiologica

pr ocessesthetapy pfiplasmin and, freeandieal —aaduced prajeolysistal tissues alike within the
body secrete PA, which activates plasmn and thereby results in collagen
degradati on where a degeneration of the extracellular matrix is beneficial
to the secreting tissue. For exanple, the stroma of the follicle of the
human ovary nust degenerate in order to rel ease the ovuminto the
reproductive tract. Follicle cells secrete PA which activates plasn nogen
to formplasmn. Plasm n pronotes the coll agenase which then proteol yses
the extracellular matrix of the stroma allowing the follicle to expand,
rupture and 6 29 July 2003 di scharge the ovum WMany cancer cells also
produce | arge amounts of PA which then operates within the sane
physi ol ogi cal pathway eventually | eading to the degeneration of coll agen
and the extracellular matrix. Except in this instance, degeneration has the
del eterious effect of allowing individual cells within a tunor to free

t hensel ves so that they may be carried to distant parts of the body. It
appears that netastasis in all cancers depends to a great extent upon
degradation of the extracellular matrix. As set forth in greater detail in
U S. Patent Application Serial No. 07/533,129, it has al so been discovered
that certain substances conpete with plasm nogen and Lp(a) for binding
sites on the endothelial cells of blood vessel walls. It has now been

di scovered that these substances, previously called Lp(a) binding
inhibitors and herein called fibrinolysis inhibitors, are antagonistic to
plasmin in its conversion of procollagenase to col |l agenase. Thus, it is

di scl osed that the adm nistration of these fibrinolysis inhibitors,
especially in conmbination with ascorbate which pronotes coll agen synthesi s,
can prevent or at least retard the degradation of the extracellular matrix
due to an increased activation of plasmn. The termfibrinolysis inhibitor
t hroughout the specification and clains is intended to include al
substances that act as an antagoni st for plasmn- induced proteolytic
activity, particularly fibrinolysis induced production of collagenase. Sone
of these compounds, in high doses, are in clinical use for the treatnent of
hyperfibrinolytic states. In the initiation and propagati on of nost

pat hol ogi cal conditions, activated nmacrophages play an inportant role. \Wen
activated, these cells secrete a variety of products including enzynes such
as procol | agenases. Moreover, as shown in Figure 2, they secrete reactive
oxygen internedi ates such as superoxi de, hydrogen peroxide, and hydroxyl
radi cal, hereinafter called "free radicals." Nathan, C (1987) J. din.
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coagul ative effect. These properties so far have l[imted or prevented the
use of these agents in the treatnment of cancer and ot her di seases, since it
is known that neoplasnms are frequently associated with thronboenbolic
conplications. Ascorbate is known to have anti-coagul ative pr op%?dleﬁm y
stimulating for exanple prostracyclin and inhibiting thronmboxane fotrmation.
Thus the aspect of the invention wherein fibrinolysis inhibitors are
conbined with ascorbate would greatly increase the use of this therapy by
el i mnating undesired sSi de-affects of _a nono-therapy. The present invention
provi des HE?MHE%ESW§ N G THEINYHENTEON ¢ 1 eat nent and prevention of
di seases associated with the degradation of extracellular matrix. Each of

t hese enbodi ments is discussed in turn bel ow GENERAL APPLI CATI ONS The

present i nventThenppsenti theentinnedlidted tamktbmisparsi compoditionst that tstovatoreinhibénd
prevention of | 1 g%en- I({enkagd,degg)gegati ve, di se sez | i ke cancer ggd many
ot hers bysXbargiiar: Bafrig degragatiof,; deteby  Proving: b ot tipatmgnt| ol Saneghe
f1bri N0l Ylglnd:McRiiddates HEoh 1 Ghlr iRhafhfbry 8REhsEd BepdiRdlbEah RA it
conversion-of procollagenase to collagenase. 1n this y, déestruction of
t he extr atodhd dégradatian of the ewtracshlulag matred dniumberlof diseases appshr todirisa gehgcons

502, BRI A S M e b
(4-am nongichinks edse Ni¥ aRRakANBOMEr| 41 afdidldual Rafon OIS hythdRyIZa] GhatCisd after

(PAMBA), a-N-acetyl-lysine-nethyl ester, cis/trans-4am nonethyl cycl ohexane
car boxy| i iadiyidugl cqli)hayabmkan freerofrtbe sxtsaeeeaematrixcgnd brearcarrtedcawdyotoyother

(awsoc P of . SoduRERThGH copbe Bl esity Ean ARG, FRRBINE Godlfta i

one or nNoddvahdedrathiRedsyRicsis Kive Birkilir Snethynicths By WhichstBel disddve prolifyrateyk Bedd on
of two or nore fibrinolysis inhibitors, one could potentially increase the
t her apeutheseigs thederm weollagerpsediaked degenpiative diseases” mehisdps degenarative disgaseyt i c
subst anc : hay j I it

Sul'y. 2003 gPabic Mitasts, HERAL of B8P AELBAR) tites 4P PAUBEICA otk Rlated
conbi nat i the degraddtioa fof bithen cdxyracelularhinmttinr sAs Ashowsiednhdligire, 2§ htsvd ebsasic

"ascorbate" includes an har maceuti cal | ceptabl e salt of ascorbate
Dol i nP TSRS A5 RIS ARG 58 i S DI GRSl YeRglomay well
subst ancegg Us%ﬁ&gisﬁcatlili'e it "eRRtiARRt difdas€ %ﬁ@gr@ééﬁﬁ& l#a?t!icu@'elrﬁﬁﬁ? ehdRYse2bP Cah&r,

co-adm ni stefed, including antioxidants,” such as tocopherol, carotene,
sel eni um trégtmenst haks dpetsed oo, removingcer killing tuplons end ditttes attantion ;hay ibeemripaist, to

provitamns..and tr.ace. el engnt.s. Alt hou ascaorbate can be used alone,.
because ontiopdacpiofiidion, & TRdide AR 8 ARE ROQGical biee BaF el T
when tr eaddnfinriecan &¢l fhiehed 89 GabSamEs HRefiri@asRh 0P bicukitightefSpaAndlagRa t h
at | east one each of the fibrinolysis inhibitors and antioxidants in_ the
dosages (peshapismegsush a5t fibrnplysife itdukitose lin g few Ansgpngesytepnesangoi agidy hasbeagh| e
2. It sho i . di I ' ges
of each canapRifni il (A el BEER o, W@ hORARRE R UL
adm ni st ef1084)Beal. Mhramb. Hansost.c0d1¢70)The vari ance in dosages is reflective
of variation in disease severity. It will be realized therefore that if the
subj ect has been di agnosed for advanced stages of a particul ar degenerative

di sease, dosaggs %Ees&ﬁleiﬁieﬂtlﬁlﬁiil' i€ if 'Ba?t b Nie Sﬁéﬁy‘ér}thé{t Piaklﬁﬁ{jinduced

However, if prevention of collagen degradation is desired prfor to onset of

sever e syprpteolysis isla funglomental plysidlegieal featute @t humans nespogsibleatpr e regulhtioeef.  As
an alternative...a pharnaceuti cal osition identical ro.the one j.ust
escr i bed amy ATsTanD A, B e PR RcL Rpt Gy, Dvarep @l Bt cdliiong
fibrinol yigdrihal fd3ué dlikeSwiltiif the bddyZREretePA OhieR A s SIntih QRd thdIEdy FEBIts
sinply be m xed or cn;;‘% .be chem cally conbi ned using synthesis nethods well
known i n inieellagan degtadation wherepbdegeactatiompl iy exsreenlvdaranatriy is hendfigial b ther
are coval v L.inke formionca - t 0

ascor bat eﬁen}ﬁbx%ék%(%uﬁ%f eg‘lér\}lgreé @el s&ﬂ)txrﬁa +tlyt§'|3 ?‘gei!mgtoz Zl#e gurﬁl Ar?no&glgf( g{sm{ g?generate

E- am nocapr@der acioteady ths beiiml infik dgeseprodiactivedithct EFallicleocaRr Rafefe @A which

ascor byl - am nonet hyl cycl ohexane carbhoxylic, acid are such _exanples. In this
for m t he %S¥YPOABTHRIERyomigmh Plasarn.i Rlasmin pramytes the coflageanasso whidy dban ng

undesi r a&lr@teh{y?éﬂh@@ﬁt?&@eﬂﬁgf erix STIRE B?ixﬁa ammhg *?l‘iéhﬂa‘ﬂkaté toseggam,*}gm;éa@' one
or in any conbination nmay be used together wth~other agents used in the
chenot herapeutic treatnent of cancer. These agents include, but are not
limted to, conmpounds fromthe groups of antibiotic derivatives,

anti estrogens, antinetabolics, hornones, cytotoxic agents, nitrogen-mnustard
derivatives or steroids and conbinations of these. In the case of oral

adm ni stration, a pharmaceutically acceptable and otherw se inert carrier

-, - . - o




conposition to achieve relatively constant serum concentrations of the
agent through tine. 10 Tabl e 2 Dosages of Conponents in the Conpositions
of the Present Invention Oral Adm nistration Parenteral Adm nistration
Ascor bat e: 5 500 ng/ kg BWd 25-2500 ny/ kg EACAL- 1500 ng/ kg BWd,

03
sameTr an 00y ggg/ BWVHS 3188 ng% egf Cwh 00
ng/ kg BW ﬁ?/%l ng,?l 50 E%} kg ¢ lssg aﬁ[)@u&”]a Bw’tg ZPA~. s\dtglcg]p er ol

0. 1-500 Iopléﬂag:sBvuldnshersarﬁ‘arphyﬁ’nbgﬁallpaltﬁw@y)@vmalu EWlngartbe Negemetayibn of
cystei ne 1-5000 ng/ kg BWd sanme 29 July, .2003 Referrin Fi_qu 3,

ot et SOINEEED 208 ALk e AT TR <EotcRR N PG BB mergioaap P eletcrions
co-regul gkREr & alIH\ﬂﬁ&ﬁHMaﬁ&!C@éﬁls RUGHRQ Middod 16 kel t@x%hé{vésﬂé@{h‘é?%eg%w peue
transformation and réepair. Due to its honology to plasm nogen and plasm n,
it is a ehyieddd distanbpartsoofigbe body dt apphard ﬂhaomemstapisas ail nammmdnqsrtota@wsu S.

Nor c0ver exBBPRASH AhBgl B el A R B B SRl s
Patent Application Serial No. 07/533,129, it has also been discovered that certain substances
compete with plasminogen and Lp(a) for binding sites on the endothelial cells of blood vessel
walls. It has now been discovered that these substances, previously called Lp(a) binding
inhibitors and herein called fibrinolysis inhibitors, are antagonistic to plasmin in its
conversion of procollagenase to collagenase. Thus, it is disclosed that the administration of
these fibrinolysis inhibitors, especially in combination with ascorbate which promotes
collagen synthesis, can prevent or at least retard the degradation of the extracellular matrix

due to an increased activation of plasmin.

The term fibrinolysis inhibitor throughout the specification and claims is intended to
include all substances that act as an antagonist for plasmin— induced proteolytic activity,
particularly fibrinolysis induced production of collagenase. Some of these compounds, in

high doses, are in clinical use for the treatment of hyperfibrinolytic states.

In the initiation and propagation of most pathological conditions, activated
macrophages play an important role. When activated, these cells secrete a variety of products
including enzymes such as procollagenases. Moreover, as shown in Figure 2, they secrete
reactive oxygen intermediates such as superoxide, hydrogen peroxide, and hydroxyl radical,
hereinafter called “free radicals.,” Nathan, C. (1987) J. Clin. Invest. 79:319-326. Thus,
another mechanism of disease proliferation is mediated by peroxyl free radicals. These
oxidative radicals can be generated by activated macrophages and other cells, particularly
under pathological conditions. Similar to plasmin-induced proteolysis, free radicals induce
the degradation of the extracellular matrix and thereby promote disease progression. Free
radicals are known to induce proteolysis in several ways, an important one being the
activation of procollagenase to collagenase. Ascorbate is a powerful antioxidant and is thus
an important therapeutic agent for limiting free radical proteolysis. As shown in Figure 4, the
beneficial effects of ascorbate suggest that ascorbate in combination with these fibrinolysis

inhibitors has a synergistic effect and inhibits plasmin induced as well as free radical-induced



11 29 July 2003 All publications and patent applications cited in this
specification are herein incorporated by reference as if each individual
publication or patent application were specifically and individually

i ndi cat ed to be incorporated by reference. It is now apparent tg)ajt &ﬁ
conposi t Y i f

Compos! | pAIIANE ALGHRLEHRGLTREIRIRCARy R SoPEATuMEIENY S0 loe, Nt
the extr Aeai IS¢t A7S A G828 79- 388294 WMtimmatwmﬂmtmnMWmMS nehiidhodlay bend
it is to be understoqod that althou certain preferred enbodi nents have
been di sef wida combating pancericells gl re@cgrcfomédj (hepsimoto, st 3brl 9aEEen. Mners Assas.

possi bl e %% d huty rting fromthat which is the invention described
her ei n. I'S |m'en 'd therefore that the invention be defined by the
clainms that follow, as well as the equival ents thereof. 12 29 July 2003

CLAI M5 1. Use_gf. a phar ppceut | onposi.tion ri sing ascorbate and at
| east one fi bﬂfWSPVgﬁss‘ tP?ng\i‘gE'eC‘T nRﬁS’Eﬂl‘ft&ﬂ“ %ﬁg%ﬁn‘igﬁi thusshayings # Pramg
fibrinol ¥siodra6i9k LHEG "PRRe Ffﬁ?bﬁieﬁ 96 fAhBve ﬁmﬁ@@ﬂﬁﬁrﬁvéﬁ@é fhe hNbE &&etdgéﬁtk in
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conpositi rlg'g one of clainms 1 to 5, further conprising at
| east onm Eglégﬁl of a conposition according to claim®6 wherein
said antioxidant is at |east one nenber selected fromthe group consisting

of tocopherol, carotene, selenium N acetylcysteine, probucol and m xtures
t her eof . The present invention provides a method and composition for the treatment and

prevention of collagen-linked degenerative diseases like cancer and many others by
administering to a subject an effective amount of at least one fibrinolysis inhibitor which
inhibit plasmin- and free radical—mediated conversion of procollagenase to collagenase. In
this way, destruction of the extracellular matrix, which is predominantly formed of collagen,

is reduced or eliminated.

Preferred fibrinolysis inhibitors include, but are not limited to e-aminocaproic acid
(EACA), lysine, tranexamic acid (4-aminomethylcyclohexane carboxylic acid), p-
aminomethylbenzoic acid (PAMBA), o-N-acetyl-lysine-methyl ester, cis/trans-4-
aminomethylcyclohexane carboxylic acid- (1) (AMCHA), trans-4-aminomethylcyclohexane
carboxylic acid (AMCA), and 4-aminomethyl-bicyclo-2, 2,2— octane carboxylic acid
(AMBOCA). An effective amount of a fibrinolysis inhibitor or a mixture of one or more
fibrinolysis inhibitors may also be used. Thus, by combination of two or more fibrinolysis
inhibitors, one could potentially increase the therapeutic effect, while decreasing the toxicity

because the fibrinolytic substances may have different catabolic pathways. In addition, the



8. Use of a conposition according to any one of clains 1 to 7, further
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one menber se e e group consi sting of tocopherol, carotene,

sel eni urrmsbbsaC@Wﬂlt@yStt eullllebeamlhzed therefore that if the subject has been diagnosed for
advanced stages of a particular degenerative disease, dosages at the higher end of this range
could be utilized. However, if prevention of collagen degradation is desired prior to onset of

severe symptoms, dosages at the lower end of this range may be utilized.

As an alternative, a pharmaceutical composition identical to the one just described,
but omitting ascorbate, may be employed. Where ascorbate and fibrinolysis inhibitors arc
utilized in the same composition, they may simply be mixed or may be chemically combined
using synthesis methods well known in the art, such as compounds in which ascorbate and
the inhibitor are covalently linked, or form ionically—bound salts. For example, ascorbate
may be bound covalently to lysine, other amino acids, or g-aminocaproic acid by ester
linkages. Ascorbyl e-aminocaproate or ascorbyl-aminomethylcyclohexane carboxylic acid are
such examples. In this form the ascorbate moiety may be particularly effective in also

preventing undesirable lipid peroxidation.

Ascorbate and fibrinolysis inhibitors alone or in any combination may be used
together with other agents used in the chemotherapeutic treatment of cancer. These agents
include, but are not limited to, compounds from the groups of antibiotic derivatives, anti-
estrogens, antimetabolics, hormones, cytotoxic agents, nitrogen-mustard derivatives or
steroids and combinations of these. In the case of oral administration, a pharmaceutically
acceptable and otherwise inert carrier may be employed. Thus, when administered orally, the

active ingredients may be administered in tablet form. The tablet may contain a binder such



probucol or mixtures thereof. 16. A method according to any one of clainms 9
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fromthe group consisting of vitamns, gro- vitam' ns and trace bs-
14 29 Jyky 7 e eut | S
ascor baté é‘%‘g%{‘a’r egé{? ggjédfi @Pla%é?{)}llél t§‘ @% g ér:é':lhgﬁ)ﬂsl | tor [ ]“t h%md

manuf actand/er afubaicaniciuch aeniagnesanh stearateh B atdnﬂmsnmmn mﬂlqmﬂ fonges destreld) wieed
degener at [ ve d| seas Use of a maceyt | cal Qsition according to
clai m 1Pf Hag e'&%& &é?"?fg“gaa{éﬂa? ﬁﬁ% £iusaf ¥ admi "}és% I8 Y ipafentefd " yse
of a conpa (éjﬁ écﬁtﬁﬁ’i!:déaﬁﬂe,té) X%gdhmelﬁut?ére&'salu@ib&%r RS Maivd Goisbat €
is sel ecte fomthe group co t1ng of pharmaceutically accept abl

ascor batphaswdcewticallg acceptableicarréri d or mi xtures thereof. 20. Use of a
conposition according to any one of clainms 17 to 19, wherein said
fibrinolysis collagenase inhibitor is a compound that is known as a binding
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| east Or}l%te%ntﬂapme%%tlc complications are unlikely, since these fibrinolysis inhibitors are

general protease inhibitors which have also been shown to inhibit coagulation. Aoki, N. et al.

(1978) Blood 52:1-12. Long-term administration of fibrinolysis inhibitors will require
formulations in which the dosages of fibrinolysis inhibitors are in the lower ranges of the
dosages given in Table 2. As mentioned above, ascorbate is known to stimulate prostaglandin
and prostacyclin synthesis and decrease thromboxane levels, thus exerting an anti-
aggregatory effect. These properties may be particularly desireable in combination with the

use of fibrinolytic inhibitors to counteract potential coagulative side-effects.

The ascorbate and the fibrinolysis inhibitors described above may be separately
administered. Further optimization of therapeutic effect can be gained by using a time release

composition to achieve relatively constant serum concentrations of the agent through time.



23. Use of a conposition according to claim22, wherein said antioxidant is
at | east one nenber selected fromthe group consisting of tocopherol,
carotene, selenium N acetylcysteine and probucol or m xtures thereof 24.
Use of a conposition according to any qpe of clains 17 to 23, {Q%E,Q&b
conprising active ingredients for the prevention and treatnent of
col I agen-1inked degenerative di seases selected fromthe group consisting of
vitam ns, pro-vitamns and trace el enents. 15 29 July 2003 25. Use
according to claiml1, substantially ’F hgr ei nbefore described with
reference to any one of the exanpl es—sb;%—.a < A net hod according to claim9,
substantially as herei nbefore described with reference to any one of the
exanpl es. 27. Use according to claim 17, substantially as herei nbefore
described with reference to any one of the exanples.
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Parenteral
Administration Administration

Ascorbate: 5-500 mg/kg BW/d  25-2500 mg/kg

EACA 1-1500 mg/kg BW/d same

Tranexamic Acid 1-500 mg/kg BW/d same

Para-aminomethyl

benzoic acid 1-500 mg/kg BW/d same

Lysine 1-1500 mg/kg BW/d same
Antioxidants:

Tocopherol 0.1-500 1U/kg BW/d same

Carotene 0,1-10.000 1U/kg BW/d same

N-acetyl cysteine 0,1-5000 mg/kg BW/d  same

Referring to Figure 3, another aspect of the invention is the discovery that Lp(a) is a
co-regulator of plasmin-induced proteolysis critically involved in tissue transformation and
repair. Due to its homology to plasminogen and plasmin, it is a physiological competitive
inhibitor of plasmin-induced proteolysis. Moreover, apoprotein(a) has over 100 disulfide

bonds and therefore functions as an antioxidant like other protein-thiols.
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10%& (') hereinkifsckP&ratd W &efererfte h@%&cb):ndﬂﬁ%@l@pl(b)mati&) dOpatent application were
specifically and individually indicated to be incorporated by reference. It is now apparent that
the compositions and therapeutic methods of the present invention for prevention and
treatment of pathological states related to degeneration of the extracellular matrix show
marked improvements over known methods, and it is to be understood that although certain
preferred embodiments have been disclosed, illustrated and described above, other
embodiments are possible without departing from that which is the invention described
herein. 1t is intended therefore that the invention be defined by the claims that follow, as well

as the equivalents thereof.
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1. Use of a pharmaceutical composition comprising ascorbate and at least one
fibrinolysis collagenase inhibitor wherein said ascorbate and fibrinolysis collagenase inhibitor

are in amounts sufficient to treat collagenase-linked degenerative diseases.

2. Use of a pharmaceutical composition according to claim 1, further comprising a

pharmaceutical acceptable carrier.

3. Use of a composition according to claim 1 or claim 2 wherein said ascorbate is
selected from the group consisting of pharmaceutically acceptable ascorbate salts, ascorbic

acid, and mixtures thereof.

4. Use of a composition according to any one of claims 1 to 3, wherein said fibrinolysis

collagenese inhibitor is a compound that is known as a binding inhibitor of lipoprotein A.

5. Use of a composition according to any one of claims 1 to 4, wherein said fibrinolysis
collagenase inhibitor is at least one member selected from the group consisting of lysine,
lysine salts, e-aminocaproic acid, tranexamic acid, p-aminomethylbenzoic acid, p-
benzylamine sulfuric acid, a-N-acetyl-lysine-methyl ester, cis/trans-4-
aminomethylcyclohexane carboxylic acid-(l), trans4-aminomethylcyclohexane carboxylic

acid, and 4-aminomethyl-bicyclo-2, 2,2-octane carboxylic acid.

6. Use of a composition according to any one of claims 1 to 5, further comprising at least

one antioxidant.

7. Use of a composition according to claim 6 wherein said antioxidant is at least one
member selected from the group consisting of tocopherol, carotene, selenium, N-

acetylcysteine, probucol and mixtures thereof.

8. Use of a composition according to any one of claims 1 to 7, further comprising active
ingredients for the prevention and treatment of collagen-linked degenerative diseases is

selected from the group consisting of vitamins, pro-vitamins and trace elements.
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administering to a subject in need thereof an efficacious amount of a pharmaceutical

composition comprising ascorbate and at least one fibrinolysis collagenase inhibitor.

10. A method according to claim 9, wherein the composition further comprise a

pharmaceutically acceptable carrier.

11. A method according to claim 9 or claim 10, wherein said ascorbate is selected from
the group consisting of pharmaceutically acceptable ascorbate salts and ascorbic acid or

mixtures thereof.

12. A method according to any one of claims 9 to 11, wherein said fibrinolysis

collagenase inhibitor is a compound that is known as a binding inhibitor of lipoprotein A.

13. A method according to any one of claims 9 to 12, wherein said fibrinolysis
collagenase inhibitor is at least one member selected from the group consisting of lysine,
lysine salts, e-aminocaproic acid, tranexamic acid, p-aminomethylbenzoic acid, a-N-acetyl-
lysine-methyl ester, cis/trans-4-aminomethylcyclohexane carboxylic acid-(1), trans-4-
minomethylcyclohexane carboxylic acid, and 4-aminomethyl-bycyclo-2, 2,2-octane

carboxylic acid.

14. A method according to any one of claims 9 to 13, wherein said composition further

comprises at least one antioxidant.

15. A method according to claim 14, wherein said antioxidant is at least one member
selected from the group consisting of tocopherol, carotene, selenium, N-acetylcysteine and

probucol or mixtures thereof.

16. A method according to any one of claims 9 to 15, wherein the composition further
comprises active ingredients for the prevention and treatment of collagen-linked degenerative

diseases selected from the group consisting of vitamins, pro-vitamins and trace elements.
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19.  Use of a composition according to claim 17 or claim 18, wherein said ascorbate is
selected from the group consisting of pharmaceutically acceptable ascorbate salts and

ascorbic acid or mixtures thereof.

20. Use of a composition according to any one of claims 17 to 19, wherein said
fibrinolysis collagenase inhibitor is a compound that is known as a binding inhibitor of

lipoprotein A.

21.  Use of a composition according to any one of claims 17 to 20, wherein said
fibrinolysis collagenase inhibitor is at least one member selected from the group consisting of
lysine, lysine salts, e-aminocaproic acid, tranexamic acid, p-aminomethylbenzoic acid, a-N-
acetyl-lysine-methyl ester, cis/trans-4-aminomethylcyclohexane carboxylic acid-(1), trans-4-
minomethylcyclohexane carboxylic acid, and 4-aminomethyl-bycyclo-2, 2,2-octane

carboxylic acid.

22.  Use of a composition according to any one of claims 17 to 21, further comprising at

least one antioxidant.

23.  Use of a composition according to claim 22, wherein said antioxidant is at least one
member selected from the group consisting of tocopherol, carotene, selenium, N-

acetylcysteine and probucol or mixtures thereof

24.  Use of a composition according to any one of claims 17 to 23, further comprising
active ingredients for the prevention and treatment of collagen-linked degenerative diseases

selected from the group consisting of vitamins, pro-vitamins and trace elements.
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to any one of the examples.

27. Use according to claim 17, substantially as hereinbefore described with reference to

any one of the examples.



