I MMUNOMODULATORY THERAPEUTI C AGENTS Rights in the Invention This invention
was made with support fromthe United States governnent, fromthe National
| nstitut esoahiodeasdsuh Contract No. NA 15435, which was aearuseeologecshe
National Institute of Allergy and Infectious Di seases of the National
Institutes of Health, and the United States CGovernnent has rights in this
i nvention Reference to Related Applications This application clains
priority to United States Provisional Application No. 61/158,526 entitled
"Therapeutic Activity of |Imunonodul atory Agents"” filed March 9, 2009, the
entirety of which is hereby incorporated by reference. Background 1. Field
of the Invention This invention is directed to conponents isolated from
biologic fluids (blood, serum or exudates), to methods for isolating such
conmponents from natural sources, to nethods for utilizing these conponents
to maintain and enhance BMMYNAMADVLATORHTHFRAPEIIIGAFBS body, and to net hod
for treating di seases and di sorders conprising adm nistration of

t herapeutical |y d&lighsmthedmentiorpoynts of the isol ated conponents of either
natural or synthesi z&gsifveriomas ni2de videsipport fomi g inigd Stitdyev@Barekdround | n heal t hy
mul ti-cellul ar orugaRiosBsitutbhQNRAR CaFhcBNol 801115PE GRabhyswhad Bytal ned t hr ough a

tightly regul at edi,Rah ARGE oMiterkiRnBR iYL s SGM NatohaPRi@Es oMi@EnOUS cel [ ul ar
functions. The | 0SS, %Litegga honggt%t atic tQal ance at the cellular |evel
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results in chronic i a6ase: These cerldul'ar Tegul atory activities al so
result in interadtisre BEHEMNPERY and i nteraction between systens. These
interactions result s apriicafiqnelpipersiordy ¢ litgdSierfamibipnaliferigpgieocel | s wi t hin each
of the body's or gams,sasntinglihergsuti vy dotrivonsulpet yeehflgachh f t hese
organs/ syst ens. TBhioSheledtites oBhich ©Rrebyaic@porRl BGRerdadt. Several forns of
conmmuni cati on su@gcl?ﬁ“ngyt oki nes, enzynes, and circulating cells. Any
significant insult Q the, ?tgy causes t he rel ease of a group of peptides
whi ch have profound i mmfSraul"SFEPy effects. These peptides may fall into
the broadly descri bedrtzfeepdtdrectst o eippais Heged et F%E’V“pr otei ns rel eased
as a response t o sguns pregidfe)osngthadsifonisolatiregucinfrineohenty Em ragralisqytesytec el | ul ar
medi ators), and tokeyds AByilizag hesGSm@hty B Sintairl Ad Bhabich@FmaCiasten oftlaey tri gger a
pat hway whi ch sl QWh bddR YRS ol 1 Odihe LQWRRA dBorde SRR LaaMitddiocoNe Or
of therapeutically effective amounts of the isolated components of either natural or
synthesized forms.
2. Description of the Background
In healthy multi-cellular organisms, homeostasis is impeccably maintained through
a tightly regulated balance of up and down regulation of various cellular functions. The
loss of this homeostatic balance at the cellular level results in chronic disease. These
cellular regulatory activities also result in interaction between cell and interaction between
systems. These interactions result in an intricate relationship between cells within each of
the body’s organs as well as interactions between each of these organs/systems. This
interaction takes place by several forms of communication such as cytokines, enzymes,
and circulating cells.
Any significant insult to the body causes the release of a group of peptides which
have profound immunomodulatory effects. These peptides may fall into the broadly

described category of cytokines (nonantibody proteins released as a response to a specific



nore of the follow ng characteristics: 1) A rapid decrease of pain and
swelling with a persistent anal gesic response; 2) A stinulation of the
adapt i ve worzorperosgsgsponse; 3) Del ayed stimul ati on of thePoraskeoweseahnd
resorption of Fibrin deposits; 4) Stimulation of surveillance cells of the
i mune system (NK cells, T Killer Lynphocytes); or 5) A shift of the
basel ine status of the organismto an anti-inflamuatory state. Wiile many
cyt oki nes have been identified and their roles in specific responses
partially described, a limted know edge of this aspect of cellular
regulation is yet available. This is a very active area of research as
denonstrated by the contradictory established activity for many of the
cytokines. Fully unraveling the intricate intercellular conmunication
carried out through cytokines will necessitate years of additional
research. The i Nis@gapmRikiah Yot & el GedEs), M8 SeylrldacSh AGhe. Peidat est def ense

fagai nst pat hogen%as!:, mey%ligger Magnagnvhith{omm&ts ﬂleibgd?towaféargs&%e ;Ji-h‘l% oy\’hen an organi sm
i s nost vul nerabl e to expos a pathologic insult due to an

re to.
interruption of K& ft egu"ﬁvbglhr?fa‘éernf/f“'syst em the organismutilizes this immune
syst em up-r egul at i onPt &N Gtrere! frip L rrETeght R FEAEITRI nf ect i ous
processes. |n the cybokiimeitiomfthp@aptielinmugsgseeasgde, the type of nodification
whi ch occurs t hr ough3st begde stpepioh des breklansessebtheof dibdnl depbsits; of t he organismto
recogni ze and respong &utdorRhvaliNRtds 2fhe RALBIHAONR i kisSs |1 kely to occur
when the skin is breached, ile strongly suppressing the inflammation this
type of stinulation usuya, causes. Tnliﬁs i.ncludes the activation of inmune
systemcells and t hes)r‘éfhgté’}sltge B e A DL IR EL P PR YA RSP Sipeut i ¢ can
enhance the organi sniVileamyeytekipeshaye heendidspyififd o theinigleyBiEHEPEE® ot her pat hol ogi ¢
i nsul ts, includi rgtisicdstcdbednighitedknovirlas ofsactet of edlulgr pbubstidniisgrts, acut e and
chroni c viral i nfaeadbicQRiSis a R LS ated & refthirGRaBRGstra@i bl thexs@iadidwaopl ast i
processes. Wil e .gkiidkab@RE SSERAE & il HOKiND Fhity wlIRAHS A HiricRShbdeRfiar t 0 1 Nfecti on,

the i n.n ate i m‘runec lT?IMJ%IE lorrnca?rlil.g‘qlt ng%u E‘(g‘[oﬁlpe!s V(\:’illl He?:%sﬁa?e@?a?s o} agdiJoxba?resEQ(cB.i ad of attacks
resulting froma breach in the I nt gunent . e’‘lnnate |1 nmune system

recogni zes and er adi 8 SN AEPLFde FRge sttt BT ar g PR Scul es and has a
rol e in the survdhdlhighsciermgedffe.rAd fredmeiwbm appreanisirigrog vilnagifle tegxpogiie . 2001; Bacha
et al, 2004; GCor elpithologt insalt que t§ S5 Herrupiién odiedntdRunediry systebOBPjeanisBesi des sti nul ati ng
the innate i MUNAGHi@hhund shiteh uf-BHRMN BGroRd: AT ForGilylpbiinad BEciOUNd and tissue

heal i ng. t hrough (,2H0LPR boboRlenbbl diluscall!§E 6. ERARLF i Gufixacer bat i ng

o)l

through these peptides enhances the ability of the organism to recognize and respond to
the plethora of pathologic insults likely to occur when the skin is breached, while strongly
suppressing the inflammation this type of stimulation usually causes. This includes the
activation of immune system cells and the release of cytokines which as a therapeutic can
enhance the organism’s ability to recognize and respond to other pathologic insults,
including acute and chronic bacterial infections, acute and chronic viral infections,
parasitic diseases, and even neoplastic processes. While skin represents the most important
barrier to infection, the innate immune system enables a rapid response to the myriad of
attacks resulting from a breach in the integument. The innate immune system recognizes
and eradicates pathogens and harmful foreign molecules and has a role in the surveillance
and rejection of tumors (Auf et al., 2001; Bacha et al, 2004; Gorelik et al., 1995; Wu and
Pruett, 1999).

Besides stimulating the innate immune system, this response also facilitates wound
and tissue healing through resorption of fibrin. These deposits are exacerbating factors in

many chronic diseases, resulting in the deactivation of many of the healing mechanisms
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many chronic diseases, resulting in the deactivation of many of the healing
mechani snmsand bl ocking the nutritional support of the damaged cells. This
ef fect | sweeery/iogsahr oni c wounds as wel |l as the pl aguesPofi/useé1viopdees
sclerosis, the neurofibrillary tangles of Al zheiner's disease, the plaques
of Atherosclerosis, the tissue changes of autoi nmune di seases, and the
fibrin deposits around cancer cells which act as a shield protecting the
tumor fromthe i Mmune system This response also facilitates wound heal i ng
and i nmunonodul ati on decreases the effects of inappropriate antibody
expression by stinmulating the production of T-killer |ynphocytes. These
cells seek out and destroy B-Cells which are inappropriately producing

aut o-anti bodies. By elimnating the production of auto-antibodies, the
attack on the body is stopped and the inflammtion these anti bodi es produce
is elimnated, desreaskhgnubii@al SiympbicikBamagadkelsf Thizrifetthisaeemipsitonisi gni f i cant cause
of an[ oi mune di SA%@&SSQSweﬁt@ﬁ@aﬂ@@iduﬂiﬁ@scﬁ%sﬁﬁhe@&%ﬂ@@ytBan& ofbi lity of fan

organi smto [ B O A ARG sesitﬁespsasugsx,figtﬁémlsc%mg@m &S hinpJordRARLARI protein on

their cell wall. / ncer ce express, abnormal cells on their cell
menbrane, these TURHFEPe ‘ﬁ’?’h%ﬁ%ﬁf/‘f“éswﬁ?’ eqlsevz’éfléar? Ta H?‘?’fm?c?\“é " ecogni ti on and
destruction of altmetfppdsimgpresggber. | n addition to this increased

survei |l |l ance, these [léytsiodegsolfimiliigesayomi Fegngpndimminomddilaipredreesesytheact i vity.

Thr ough sti nmul at ie@ts 6finaphiopridte EyiloBkekfison bitshiMeng e prbdudasf BUEpr ess t he

i nfl ammat ory resnmﬁo@mm@.&eQﬁsfsk@lramaﬁcedesw#&nmm@a@mﬁfpto@dwbn acute injury. In

addition, they appear to even . more hel pful .in blogking inflammation from
chronic processespg’guf'ﬁ'faéltoanﬁﬁmf&l ﬁﬁl amt’rlagtﬂbetpi g*o?oef?:qtm agt'rtf éeFicés The heal i ng of

both acute and cH=8MY &Py g e glempriop irGH T Eea s 8P Ee esses, the
deposition of fi seckepsing the yiptoms sofl pligo theeoptpnificansoppseobavioinmyns digspf-egral  part of the
progressi on of nelhye witige d®@sancdizibility of anpganisth @s@ogaibraaidesgoyfeéllbr i N deposits and
preventing their QpR&sdbloal pladM e thd Wil RAC AN cinadf GeEGreds @horhdi@nsapeut i cs, but

no successful thef, ANEU hefGranihtes litkmgry%pht%&ug&nﬁah%@rpmﬁm sms have
previously been identif reventing fibrin deposits fromoccurring in

d P
response to an aci e°“°6§}[_aﬁ8f%(§fa8°ebroce_-ss prevents the transition of these
acut e processes i nt o"HtgHP &is grrersdapeilape e pBieter eUeefiival ent protein
conposed of six polypmeptaitidie. Ehaghytimulatonof THReHokpfs, thebreepidss suBlsssand g chai ns.
These chai ns ar e thelidik@gtoly Gegpoistuat otiRed@t wduld &d ekpedidinnaitetingyninmdditby di sul fi de
bonds, | eavi ng t h&l LpGad 13 %Y md-bipal fH b8P A8AthatdoRrdnBorGlote@R. Of thronbin. In

response to I nj ur'%is%n?l—in%amt?r! 29 eytgrﬁ%l e%)thé’@el]iLg’oflgotﬁrécq{Jg'jd%n{néin 'eTs.i vat ed and

cl eaves fibrinogen to produces a rin_nmonomer an gmecgllsi des each of

fibrino pe pt i des A an 81 v Omc'le%? grocesses, the deposition of fibrin in the extra-vascular
an integral pa.rt of the progression of many diseases. Mobilizing these chronic fibrin

deposits and preventing their deposition have now become targets for therapeutics, but no
successful therapeutics which work through these mechanisms have previously been
identified. Preventing fibrin deposits from occurring in response to an acute pathologic
process prevents the transition of these acute processes into chronic disease.

Fibrinogen is a bivalent protein composed of six polypeptide chains, two each of
the Ac, Bp and v chains. These chains are linked together near their Amino termini by
disulfide bonds, leaving their carboxy termini exposed to the action of thrombin. In
response to injury to a blood vessel wall, thrombin is activated and cleaves fibrinogen to
produces a fibrin monomer and two peptides each of fibrinopeptides A and B. These
fibrin monomers then bind to each other to form a loose scaffolding for clot formation.

The released fibrinopeptides have been characterized, with some species dependant



fibrin nononmers then bind to each other to forma | oose scaffolding for
clot formation. The rel eased fibrinopepti des have been characterized, with
sonme specwoe0tepessdant acti vities, but they have previ ouPCy/usea10lo2e@ns
identified as nodul ators of the imune system They al so have the

t herapeutic benefits of acutely decreasing vascul ar perneability and
triggering a delayed stinmulation of the resorption of fibrin fromthe
intimal and extra vascul ar spaces, benefits which have not been previously
identified or recogni zed. Throughout the systens of the body, any activity
whi ch produces a change in our honeostasis al so stinulates an opposite
process to allow for the reversal of that change. One therefore woul d
expect a process that causes a bl ood vessel to leak to also result in a
process of correcting that |eak. In the case of Fibrin production, this is
attai ned by two nruivhhitdepdave ppviquiaotbeepidertfed modyktogofde mueg seal the area of
| eakage, and 2) tpenrntyessevedf thepbecialettisofwhtkicRoraggveate t he over al

vascul ar per meabiplindabii fd RESMENMelafedBmETAiEH oBihd rabtptaf of tikie 6 Dl ecul es into

areas where t hey 11% aq anqg a Qgﬁggchesa&geﬁgaﬂchlﬂge a?ﬂfeénpllé‘;musl}l 1&ntﬁigocyr ti on, t he

presence of fibrin in eext{bavas ar . spac hh léblnh m space are
harnful on a | ondec‘fgé’Feﬁﬁ%%gf‘%'t S e s 8ary & ’“lfl"tw (VTP topept i de A
produces a del ay e hesesisystse Yrlese sropradierersip PR BEFOSTEL TS prevent the

probl ens associ atcwdgevrie frertfirvevonld ednciamioss hrtesesngchiood Wikt letig aso r esor pt i on
fails, chronic diis@asartasidotrecting iR ekl RIS caSPERHrS frodadtibn, tik & Haidfi t hese pepti des

is known, but t hg, %ﬁt&ﬁammm)ﬁai prsdmmsmfaruoﬁg é@ﬁé@dxe@&le@l&ée' Md3 e has not been
pr evi OUS| y expl alrrl|ease ofntvygcu €s wh1cl1 chrease%ﬁ VQ:raﬁ vascular p e§b§%’§05p¢e%enl tflet tle to no

honol ogy from specie enc Fi bri nopeptide A
has significant H‘B%P“d’&'i)“sﬂi’?‘ﬁ‘ﬁb‘ﬁm?ﬁﬁ‘%‘t’h’“’rﬁ’ﬁ?ﬁ?ﬁf’%“eedle ag‘g gaérﬁbuﬁtl ng for nost

of this cross speddities thegresingeiof fprin ip fe %WWIPIGWW'&‘S&UP‘?# B15© Fhael! pear s

consi der abl e honoh olgg tdui @si boneessmrrvely. Tignqepide henducefh@lagéposi tion of fibrin
into the intim Qgsorhiomﬁlesyﬁ)ﬁﬁﬁi)oﬁts io@reﬁﬁiﬁh@ﬂaileyns @AdodiRa ylﬂ'dlieﬁéh&iiie and into the

extra-vascul ar S%&ﬁce'whemgleéso%ohﬁns m;oﬁm%%esalﬁwc&é Ecﬂsgcthﬁyo@r ogr essi on of
t hese di seases. untlpgskmz)a“tmabutﬂpemeﬁe n i ndi cates that

this fibrin depositirgn i BAFE f%?s'&ersﬂecwsaﬂwgrlﬁsgo kfesease processes.
This is due not d’n‘FI”‘V‘Slt’B‘P'f“I‘fé"‘fhﬁiféi‘F‘i“’FFé‘f?EBB’FsesFeﬁ 9 BAERHLIE by t he physi cal
barrier fibrin f opeiss,to shits. th tesming equenprrodEibrindobridridiesoignyficatioriier y of fibrin in
t hese spaces. | n méagi hdst@anmdsnBelpr@mag@emefof fis Best specksnctivieBe spaces
suppresses t he acatidlt}()hE%rt&tof&@lﬁgs&ﬁhérﬁle%l@é}ﬁ@ﬁ&eﬁ&ﬁﬁlm&lﬁer for heali ng. One

exanpl e of this is t%d%psgﬁoﬁ&ym%g‘ B AR Mo bl by NACt VAt e the

regenerative activit t seve I'Pl eseyear S

resear chers have aﬁ‘b‘%% e RSP Saaé?fﬁ'ﬁ%‘f’ pUast dgseafeﬁresu e hePIE o °r&ffoval  of
extravascul ar fi [liseappsiMpupipgite gfthe feppiaden °fcﬁb§‘é%f‘§é‘esﬁ?‘(5‘t‘f‘éi§r§‘é§’?s““riﬁé“se st udi es

denonstrate the majorpart of many chronic disease processes. This is due not only to the impairment of

function caused by the physical barrier fibrin forms, but also the pro-inflammatory activity
of fibrin in these spaces. In addition, the presence of fibrin in these spaces suppresses the
activity of some cells which are essential for healing. One example of this is the ability of
extra-vascular fibrin to inactivate the regenerative activity of Swann Cells. Over the last
several years researchers have been able to demonstrate the benefit of removal of extra-
vascular fibrin in many of these disease processes. These studies demonstrate the
proinflammatory activity of fibrin as well as the impairment of normal cellular/organ

function. This impairment is a major component of the pathologic process of many



proinflammatory activity of fibrin as well as the inpairnment of nornal
cellular/organ function. This inpairnment is a nmajor conponent of the

pat hol ogiwopscwsss4of nmanydi seases, including but not | ipgirftsdom2ddis ti pl e
Sclerosis, Rhneumatoid Arthritis, Peripheral nerve crush injury, Al zheinmer's
D sease, macul ar degeneration, chronic wounds and Atherosclerosis. In these
studi es extra-vascular fibrin was an inportant target for new therapeutics.
Over the | ast several years Thl and Th2 cytoki nes have al so becone a

prom nent focus in the study of the imunol ogic/inflammtory response.
Initially, Th2 cytokines were viewed as anti-inflammatory and Thl cytoki nes
were viewed as pro-inflammtory. This generalization does not fully
describe the conplex and intricate interaction between these opposite ends
of the inflammtory spectrum Alternatively, the inflammatory response has
al so been char actdisqies pdudinpiutnodigitid yoduitiplel Scfseesis Rhgumaieid Awtirelticeral and f ur t her
still, into port in@RSrudGluyyQzhkifierks Diease Ma@LSle@RAiAdRPIcWwhRdsaRMUNe syst em None

of these diVisi Ongehkibtbdt, HBSEHIRES Il RGIF BINANSEnpS@RHhrgktfor NV O, aS the

systenm c responsqhergp%a{ly al ways i ncorporates a conbination of Thl and Th2
activities, innate and adapt i ve, and active andgg&ssi ve
i

i munol ogi ¢/ i nf | ammaPsF Y Feepgresd! Py RgRpPE SR 4RI y al so occurs
in an organi sm s freesdpksiad ofty inpradegicisagmptens sspomyh bdigly JaH Y lES cause a
spectrum of act i etk viegd is ptitifileungipty ol Thieytddsoad eevehapro-tndaindiodpe vi ewed as

ei ther sti nul at oryis @herafadidp BRSSH NG deschbélihe tohBlex 18t intficRSidtkrhictidnBetdkerSt | MUl @t i on of

the i mune syst eQﬂesegﬁpbsg}%(ﬂgﬂﬂgﬁ}lﬂmma&)@?pe&rﬁm\{ta‘lllati\glfy, t}fe!inbe{’tﬂnﬁor rom t he
extra-vascul ar Seeas'cgs’ehaggsg) b£u£$JCEr§z§&i80ncqz anI q];sﬁveam‘rao;[lelnt(s)grfdf epsYi di fferent
proteins and peptiaes eir el AT RGN The bl ooust eam are wel'l recogni zed
for their effect S OHHPREDE S PrFdtd ERTRTBIY P Ce8 Sde< N Miinans as wel | as
in experimental dndedibeptresbogse seftpygye, apthoysmisssranehepieprdvtdes i ncl ude a

vari ety of cyt okiiresrasndosiredvoitiThiaesd Thiddsie, subsat antesndacivdatce a f eedback

| oop that regul at@sveliftRméoglMbdmmibry fiehsd.ocal i nflammatory response. In nost

chronic diseases thi g,:conkLQ) acwtfaﬁsosm ih ALLATFRLOSY. J RSDGRRE 1S i nadequate,
allowi ng |l ocali zerqel nf | anmat 1 on I t he str Lon of heal t hy

resu n. t
tissues. Fibrinopept e R hat ecté“rrln_"g?(f?vim-esl“h ﬁcg.?%fa%cﬁf/ggf?@g Y a variety of
di sease nodel s, thTET FRUFELE PUpRSTVEH A fhe 1ot edtie? sttt gEtei M ™and amel i orati ng
t he di sease st at eystehlyegdbtigrotieirenoglofiitiiefam ty oxte-gasqulpdseaet; andfomnigt r at i ng t he
anti - i nfl amrat or yof eflah@aibn. Of Fi bri nopepti de A. The nechani sm of action of

this anti-inflamat ofy, iBSRORGEs ind pRERRSEhAh Bhidiias REGNT i C ability of

fibri nopept ide A rgcggm'gerd (Pogtggreeffgctpgl thse I'l])lca itnﬂaimri;]mtgryhp?ochsti lk(ul'ngln?as well as in

experimental animal models. These proteins and peptides include a variety of cytokines

and chemokines. These substances produce a feedback loop that regulates the extent of
the local inflammatory response. In most chronic diseases this control over the
inflammatory response is inadequate, allowing localized inflammation to result in the
destruction of healthy tissues. Fibrinopeptide A has an anti-inflammatory affect in a
variety of disease models, thus decreasing local tissue destruction and ameliorating the
disease state. These models are herein described, demonstrating the anti-inflammatory
effect of Fibrinopeptide A. The mechanism of action of this anti-inflammatory response is
demonstrated the specific ability of fibrinopeptide A to produce the shift in the cytokine
panel from a predominantly Thl response to a predominantly Th2 response through the
production of specific anti-inflammatory cytokines. In addition to this cytokine shift,
fibrinopeptide A has the ability to decrease vascular permeability. This decrease in the

vascular permeability has the effect of maintaining the plasma proteins (such as fibrin)
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panel from a predom nantly Thl response to a predom nantly Th2 response

t hrough the production of specific anti-inflammtory cytokines. In addition
to this cyockimmw4sshi ft, fibrinopeptide A has the abilitPCrasdeaoiesse
vascul ar perneability. This decrease in the vascul ar perneability has the
effect of maintaining the plasma proteins (such as fibrin)within the bl ood
vessel s, preventing their pro-inflammtory activity in the extra-vascul ar
space. Although Fibrin in particular has been inplicated as a
pro-inflammtory nolecule in the extra vascul ar space, Fibrinopeptide A has
the ability to greatly reduce the mgration of fibrin fromthe bl ood stream
into the extra-vascul ar space, and to expedite the renoval of fibrin from
this space. This anti-inflamatory activity (or at |east prevention of a
pro inflammatory activity) has profound inplications in the treatnent of
chronic infl amt&ﬁlﬂ’tb%&dkstséls%entmh melr]pg)thnu&bﬂaaiSﬁyﬁrﬁﬁehxtm& et. al.

deronstr at ed theﬁﬁﬁt it élﬁ,qg%%x hi Gk .}ﬁbla;(edgsapﬂrmnmtg fhtlgdes A and B. In

their research enst rot SSO an .under st andi ng of
the specific caudbMSF=iREram l&i"“B"l‘iep %A?"@é %’r‘n’?é" gfe?)tngglge {8¥88i ¢ chal | engg
They first denonsffort kg thy blagd ptyegm iptpthe ofe-vap séa"bﬁ'é?é"l’ﬁiil‘“b"t‘eé‘i“ﬁ rel eased after
a pat hol ogi ¢ i nsueffibrin flolmehjs spatve Fhisagighflaheatbryartivigntdr ptlepstifrdvaiamafagry activity of

t he proteins prodieehodyetitil) 1Ss pokviddimplidalioss in dlakemtht oARAblifimA@SCr i bes t he
process of furtheggahggl ating this anti-inflammatory activity first to

fibrinogen, and then, fg&tkfr}h sm)tlheba&e}ep D1fnLtgdr51%dantﬁ'tQ DORERE ifes A and B to

be the source of this IC anti-i n anmat or res§:nse a response that

coul d have a beneffbfuti’i’eatld“é"fa? i thefg resgprhRupenstypth-bayer ol afoRl vt cosses.  They
denonst rat ed t hi gndoetpdifg of the specific g of ifpamptionin ferpehsrdearathoreic halifree dena nodel
denonstrati ng t hehdy@nreitrhdstradd a shifon e @dhadd preinyrdgematiemjpaiobed

i ntra-peritoneal liju TREHenksSiQdat dnd@idnhbisy RORRF IhEhraddins pekdedtiyls t O
fibrinopeptide Asﬁﬂ@s%mk%m@smbm@ hceds IR GRE musg%slaﬁﬂmfmgmq,@scrl be the

nmechani sm of actiq i.S Y % LY 406 ggven isolate this
activit y to a sp ea&t]iwfy%rst to rlfxolg%; ancl thFP]E'lrthergestl gconfé ed 1no%e%tl %ér’;'\ > esearch to

produce a therapé’&t“fse“m‘l’frﬁlsé’“ﬂé’&ﬁ’é‘“ @?aﬁ‘ﬂ‘ﬁ‘”{’S‘iﬁ?ﬁ’?r%‘f‘“"“ésfthatéﬂ“'dhai%l) subsequent | y
denonst r at ed t hi Serafivtal effecif dipasrtiatypigeiceofeaest Theyterpmiretichis befefd Base nodel .

| nprovenent in thérageikisieredrt pdefieh mcvelieddnstAling B4 tgrie® oforeeg@hal onyel itis ( EAE)
in guinea pigs anfhidgh Sededint SRASEy, FMAGBIhing GF behdidid ic@itfio SCI er osis (M5)) by
daily intraperitqpeal ﬁfdm%é IO Rer, &Qseeli]c'ﬂﬁﬁé?lto stbé:Qe%&QLSMPS A and B was

denonstrated. Thes ect 1 ons uce I cant ar’qal igration of the

di sease state in aft‘r‘i‘édfhfsé"é{t“gﬂmgﬁ\%%]“g°‘§§e“5%%ﬁ}ésragﬁ RN el pe"tﬁq 5. | nprovenents
in the clinical réudgrogiicdirsrghy rofertieiiSease were evident in that the
nunber, the severi ty Tesremeiglvep (Shbareattiap1981Q fubsequently demonstrated this anti-

inflammatory effect in another disease model. Improvement in the course of Experimental
Allergic Encephalomyelitis (EAE) in guinea pigs and rats (a disease model for Multiple
Sclerosis (MS)) by daily intraperitoneal injections with human fibrinopeptides A and B
was demonstrated. These injections produced significant amelioration of the disease state
in the treated animals as compared to controls. Improvements in the clinical neurological
signs of the disease were evident in that the number, the severity and the duration of
pareses were diminished in treated animals. Furthermore, the inflammatory alterations of
vasopermeability associated with extravasation of plasma proteins and edema of the
neuroparenchyma were significantly less pronounced in the fibrinopeptide-treated animals.
Finally, a significantly higher titre of circulating immune complexes was observed in the
serum of these animals, demonstrating that treatment with fibrinopeptides A and B did not

alter the specific immune response to the antigenic challenge. They therefore concluded
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pareses were dimnished in treated animals. Furthernore, the inflammtory
alterations of vasoperneability associated with extravasation of plasm

pr ot ei ns WORIWdOHEs40f t he neur oparenchyma were signifi cRATIUE2018826665
pronounced in the fibrinopeptide-treated aninmals. Finally, a significantly
hi gher titre of circulating i mune conpl exes was observed in the serum of
these animals, denonstrating that treatnment with fibrinopeptides A and B
did not alter the specific immune response to the antigenic challenge. They
therefore concludedthis anti-inflammatory response is not at the expense of
i mmunosuppression. No differences in anti-basic protein and anti-brain

anti body production were observed. The characteristic cellular infiltrates
of EAE al so showed no significant qualitative or quantitative differences
bet ween fi brinopeptide-treated animals and the saline-treated controls,
(Scherer et. al. tisQntO)flalrororytrdy@nst i fidt & Avrexbense pf ihmyynasearkskign. Ndentified in
conjunction wth dﬁﬂ%lnﬁtl@@ic'ﬂ@ﬁn WA Enti BhE Mhtilo®SRodyafiod R@LLBGRA. Thohort |y after

these studies V\erﬁra&?%l:eﬁ&la@gﬁltrmgflﬂﬁﬁfﬁsoglt)wed% Slgnlwﬁiﬁlge%; ed simlar findi ngs
with the induction o eptides are mldly

aci di c, t he rese é}lﬁ&tﬁ&tlbﬁ?l fé&nﬁ%?cteween ﬁ{JrBlop a;itlge-treated aﬁlmal(sA% ?he saFne geag as a fal se
positive, and thépeolt@dere sl 1G5 g nfagmpian tyrifally e ‘eﬁtj‘lﬁ?“i“%"ﬁ‘@‘d research from
anyone i nto this wiathdsfmgings #s ppch kssgrepasddt i on is a significant contributing
factor (Adams et al . snRQ#}r tiedd stidiewtebiilee Mei: cOfl. dplossg@ Smilan MS, and t hese
depOSI ts form as fﬁdn@%ﬁﬁlgfdﬁaﬁ@of% tyEJ%@peJlt@ﬁgyAs‘ﬁlassﬁeﬂld@taﬂdﬁlmly a&@c descri bed
above Scher er the re, earchb gcﬂgrr)er tL‘av‘asﬁlg]ytVl%El a(ljta Blsé};os\{tg§ gnld Lh@rg doLS%&kage Was

aneliorated by trea I nope . Decr eased vascul ar
perneabi l ity aI S GPPEF § @“rFt“Thifp‘besBeﬂéeéeg'd’tfi‘i‘ga’Wi’ng}“‘zﬁfl?s aﬂ‘wﬁ‘/f PITREt onpl exes, and
sl ows the deposi tifasinifsfot foptiputing fagigs (Adps ctal 3P4y in(pg depalppragnt osplaqeee™ | n addi ti on,
fibrin has the aly int ttes¢ dopositefyur aa4 cens@ashanafivg leghe Msculdpt. fAedesqribed at | on by

mai Nt ai ni Nng Swannbs& bdhdter éLNAL @mbRARY R hinBicild Gaksde abs@melibridaiby HatinédduC e s
phosphoryl ati on QEFIII;M@S 2pgsproduction of p75 NGF |l ow affinity receptor

in Schwann cells whi maj ding.state, suppresses
h
fi bronectin pl’ OdUCtI %ecrease vdscu?arpermegbthtg%oslrﬁtﬁre uces 1 Plglﬁuyo %) £ ot eins.

( Akassogl ou, cgfpplexes, SEf oY e F?’P”r?ﬁ‘r‘l’{/ﬁbﬂ‘hlf’ Bh “’F‘Fé‘tff Bbdt at‘ild't 'seases this
conti nued pr esend‘@ﬂ@PS ity toyegulate fohenneglf differegintivn by maintaigipeivenn pells | npl i cat ed in
t he persi stence aiabligeligtitaas cFijphi oaesospidlaiph CGRePhdprpdefon pleur ol ogi ¢

synpt ons. These iAGdids 6 B SeRRMELs hildhaiRaihshedh t | pl € Scl erosi s

Pl aques, Al zhei mg, m§ehgan§ 2N gupag;amtomrn pJoAuaroy mﬁg,@gllts%ﬁﬁhemmylahﬁangl i on

| esi ons i n Parkinson in, Chronic

r.al
l 0 2 h d t tinued
| nfl ammat ory Denfé"felnﬁg‘ikfs?? louF%Ia ?’18 T opa ﬁmmcne"r“ i 'Seases @iconmue These fibrin
depo sitions are dfeeepre afﬁlbrm in the extra—vascular space is 1mp11cated in the per51stence of the

disease process and progression of neurologic symptoms. These include the presence of
fibrin in Multiple Sclerosis Plaques, Alzheimer’s disease neurofibrillary tangles, Basil
Ganglion lesions in Parkinson’s disease, Peripheral nerve lesions in Chronic Inflammatory
Demyelinating Polyneuropathy, and many others. These fibrin depositions are also an
important part of the pathologic process outside of the neurological system. This is
demonstrated by the essential role of fibrin in the development of atherosclerotic heart
disease, chronic wounds, Hypertension, Cancer (creating a barrier around the cancer cells),
macular degeneration, Autoimmune diseases, and many others.
Anti-Allergenic/Anti-Anaphylaxis Activity have also been observed. Masuda et.
al. (2001) demonstrated that a Fibrinopeptide A fragment (the same fragment identified as
the object of this invention) deglycosylates mouse antibody IgE. This deglycosylated IgE

no longer had the ability to stimulate histamine release from Mast Cells, thus preventing
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i nportant part of the pathol ogic process outside of the neurol ogical
system This is denonstrated by the essential role of fibrinin the

devel oprmewO 20fo/mu85er oscl eroti c heart di sease, chronic WPORAS201B¥PRE@HS ensi on,
Cancer (creating a barrier around the cancer cells), nmacul ar degeneration,
Aut oi mmune di seases, and many others. Anti-Allergenic/Anti-Anaphyl axis
Activity have al so been observed. Masuda et. al. (2001) denonstrated that a
Fi bri nopeptide A fragnment (the sane fragnent identified as the object of
this invention) deglycosyl ates nouse anti body IgE. This degl ycosyl ated | gE
no |l onger had the ability to stinulate histam ne rel ease from Mast Cells,

t hus preventingan anaphyl actic/allergic response. This deglycosyl ation
however did not affect the ability of IgE to interact with the antigen,
bind with mast cells and other immunologic cells, or alter the ability of

t hese cells to pesdmohyetakllergiofespprise iThis degliveylatipioomadr didust affect thqability r esul ting from
| gE anti gen/ ant i oghyto GeEakidXhe akifed GRdWRIA tnast @lIstda Gihdr intiRRSIREIEAG, of €CEpPt Or . They

further denmonst rgﬂeﬁﬂe aglh@gfﬁkggllsﬁyﬁ;fmsﬂo@ﬂ)eflrQ&m&'Bal JCMwSQeQIH&nE% sequence al so
degl ycosyl at ed | 9 ercosyI ation had

occurre d t hey %I_]:Eantlﬁem%rtlgodbcomgex atl‘uaqmmfnt to Qlenanemgrane recegt e anaphyl axi s
(Masuda et.al . 20PPrigddehg erpthetiprangtbe Pefids S'*’é‘é“é“&'t‘f?él‘igk‘é%’syfaﬁ‘i‘ ¥el2to el uci date

t he mechani sm of simfi &shige (Ingedhissivelyepssilaion had Pereryed, theyorgre e lehemepfe teval uat e any
further effect theueagkysesyinghedsMpdirey 2d0aveowenar, el imimunol ogi ¢ response.
The nodification QbciatediRefydlc@fH i medhdnB b iRfaceB¥bybdnn Ry dishdi@ddgh gl ycosyl ation

and degl ycosyl ati, an,at%]aﬁym%leffe%tmgﬂy&ﬁnsﬁggJma%e ARYLHGRRLaLLEN of | gE my be

a direct effect I NO be an additi onal
effect of the | ﬁﬁiﬁl tlle ﬁtgm'%fcé"%a'é"kll‘“%% EFléf’slyl?)“ﬁnaé’l‘gg subsequent | ack of
hi st ami ne res pon§%g'YFPé>9at"r§'aT“Fi‘ Hetlighede X1 daﬁlyﬁ"sit‘ﬁ‘f@‘ PR ESEECsERtRabi ity of

bl ood vessel s seds Fadnbreptidaidomlali og it ma ¢ @ pddigénal Fifegrof tredipraypemodidatioh, A | ack of

hi st am ne r esponSgs &ERYycosyI@BAMnd substyudit LG hi@@sie rebpbnsd g paftiall3 edpRin b€ posi ti on at t he

sight of insult. déseasmb@eaglﬁg&fMQQSAéJe@;eanq&r QQQ%a{UQt)fF%mE@JdeLOA suppress the
I mrune SySt em I n lalp&hRamm%reﬁ)ons mahre?ulthgge?rease u%theqi\gl%rc'ld)gsmon atthé ﬁto@bl l I ty Of I gE

to attach to an ant| no detri nment al
effect on an orgd‘ﬁi’tsgftg’s‘ieWHﬂ‘P‘bdd?SBm?pé‘?tﬁ‘l)sr‘@’é?“ﬂ‘ﬁﬂf‘ﬂ'gfymf'HF’% degl ycosyl ati on
just controls thethefapsrandaes poifvernclie s Poitie otigFieatask o puaptiesy tabeefiviecauses al lergic
reacti ons. The alifdcicbryes wifh nédelimennbyfepi archezarisntsimnghadazie aspensd Reheseverity of
injury in a burn w@ekesikas ikeeHRIRITRAThEIal0G hykMaRTBREh cakls i Pat ent
10/790888) . I n thjs,hatEat fibrinopeptide Ain conjunction with Hi stone
peptl des was found t?heal%ll%(?ph'm%reﬁn rAXoJcreasetheseventggllmju?;ﬂga hem Fal burns and

speed healing of burns “Ulate this
has been demonstrated. (Wormser, Uri Patent 10/79088R). In this patent ﬁbrmopeptlde A

in conjunction with Histone peptides was found to prevent injury from thermal and
chemical burns and speed healing of burns that had already occurred. They postulate this
healing occurs primarily due to the anti-inflammatory effect. To demonstrate this they
pretreated with the exudates from burns of other animals of the same species, and then
isolated the fraction of the exudates responsible for this benefit. They found that a fraction
containing only Fibrinopeptide A had tremendous protective effect in decreasing the
severity of burn. They did not postulate a mechanism of action for this protective effect.
This work indicates the mechanism of this effect through the decreased permeability of
blood vessels which prevents the damage that the extravasation of the plasma proteins
causes, including the release of lysosomal enzymes and the production of superoxide

anions.



heal i ng occurs primarily due to the anti-inflamuatory effect. To
denonstrate this they pretreated with the exudates from burns of other

ani mal s ovohw/Wasse speci es, and then isol ated the fractPconsedlonbeeexudat es
responsi ble for this benefit. They found that a fraction containing only

Fi bri nopeptide A had tremendous protective effect in decreasing the
severity of burn. They did not postul ate a nechani smof action for this
protective effect. This work indicates the nmechanismof this effect through
t he decreased perneability of blood vessels which prevents the danage that
the extravasation of the plasma proteins causes, including the rel ease of

| ysosonmal enzynmes and the production of superoxide anions. The ability of
fibrinopeptide B (and possibly A) to facilitate wound healing has al so been
denonstrated by the ability of Fibrinopeptide B to enhance m gration of
fibrobl asts, nonocyt &satdivef fbenspepidsipBiahdpossibly 49 t¢ frpditaty evpd hoflind by ury, Wi t hout
stinmulating the relveasehodiatch yIie SR FiRRayITRS tdhhabchfigpionduct | on of

super oxi de ani on gf LM LYESEs AERkSRR R 1% aladBBuD withoRtlstin@laing 1d 986) . The rel ease
of these substanc?egse!)frpysorses ons o attractant activity of fibrin

re

ponse to the che t
toward neutrophil's 1S o%"{altf?zérfleég[ﬂle8erL]'°gI§nu°P?up| h the denyelination seen in
Mul tipl e Scl er osi"@orhily Seipg e GO e mlpesey hesgibstanes G g B FHHETr at ed t he
abi lity of the fiashclames§emofdbristayarpreiropilt inpoestied fracsitdn terimpidivne. t he
replication of fisiioshiagdssigrosaniedadiilénsGraet 4l.\ioe0ydemangrated tignbility @t | y enhanced by
the addition of tibgneudiipha ddbechhihsdy stiAMRGEHa repIRARbAVE fibkoBights b thid akbtRy, St rongly

suggesting this agliMhdyy bnfnd®5 € LatiGds Ml i HErinBle PG hS sctfionl NI S Cl eavage.
These finding havg not beegli rg:cognl %iaetgjw% eSlr‘fdfcls%t' ent to devel op a
therapeutic cont IR REEEEREM “AL” NSRS T At Ed Y *t"he T4k of information and
research continued i Metefipds bveng! beep eeoprizpdreseiFi LB iy 2 Brertfese pepti des
decades ago. Thi sontamipithayf as damgeirated)byrtie dgkepf informption ad rejeqseh squtingedpnttliisa] | y due to t he
failure of all oOfaeidiese discess siied gpsietdaradeeD gRi 1&Rotbipeng rdvaanionodul at ory and
anti -inflammat or Ye.@Rhilylal e :h10ES 01 PBAL kochRBers ADARCHNY the §mmune system
whi | e decreasi ng ixprt?iodomJEalogm?&tQ%rEa%mgmcﬁ thesg-p:l)tﬁes,l e%éﬂgt@dm ation aids in

the prevention of chronic 1n ectlé’)n, rE})rom)t es amnuch hed | £t hier Th2

envi ronment, and "BPPHYTERCEE SHEPLLT TRMBTV e TS ReTEEYRIY*Ih wound heal i ng,
whi | e prevent i ng ddnathemsemigt Piehranicdecrs, Magees HRTcE 2IEEdi AEI™ g and | ead to
chroni c wounds. Rinstiguagsvibratiof of peisgedesapOdivop@delinggvhilepregentopthpl | cat ed

mul tifactorial preaeSesdfasmade whitGlok Rhiingandkad HeMeIcAbung f f erent types. Wen

vascul ar i nj ury i nt erl‘l_(clég&rﬁ of{ngpolot)cl @é@é]s@sfa cgﬁlpmmuttiﬂgorﬁ%ﬁlzegsmgol\m{goce_sS
necessitates restgrati caling cells. This process

. . 5 QQdingemql eOO efn lva?c%&arj[ilp ur):[ ini & h
begins with the cfegrada?l on and a sorp iom of 1njured cel'ls and thronbus
COUp| ed with healing process necessitates restoration of blood flow to the healing cells. This process

begins with the degradation and absorption of injured cells and thrombus coupled with
migration of fibroblasts to fill the injury defect. Then vascular cells differentiate to form
tubules which eventually mature into blood vessels. Angiogenesis is essential to the
normal physiological processes of wound healing.

Fibrin accumulates around leaky blood vessels in solid tumors (Brown, et.al.
1988). Fibrin has also been shown to polymerize at the host-tumor interface to form fibrin
networks that can promote tumor angiogenesis by supporting the adhesion, migration,
proliferation and differentiation of endothelial cells (Bootle-Wilbraham et.al. 2001). As
this fibrin network thickens this promotion of angiogenesis is lost and the fibrin network
becomes a barrier to adhesion, migration, proliferation, and differentiation of these
endothelial cells. This barrier also prevents immune cells from recognizing and

eliminating tumor cells. By only utilizing the activated fragments fibrinopeptides A and
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m gration of fibroblasts to fill the injury defect. Then vascular cells
differentiate to formtubul es which eventually mature into bl ood vessels.
Angi ogenespD=0is10e858ent i al to the normal physiol ogi cal protasgEs/oadeosound
heal ing. Fibrin accunul ates around | eaky bl ood vessels in solid tunors
(Brown, et.al. 1988). Fibrin has also been shown to polynerize at the
host-tunor interface to formfibrin networks that can pronote tunor

angi ogenesi s by supporting the adhesion, mgration, proliferation and
differentiation of endothelial cells (Bootle-WIbrahamet.al. 2001). As
this fibrin network thickens this pronotion of angiogenesis is |ost and the
fibrin network becones a barrier to adhesion, mgration, proliferation, and
differentiation of these endothelial cells. This barrier also prevents

i mmune cells fromrecognizing and elimnating tunor cells. By only
utilizing the actB tatsdihe bxtobignrerrichastieiybinrfoipepiozcdestiviieantth®, t he resul ting

cyt oki ne Cascade“ﬁ&&u@hﬁ%cch@xﬂﬁfnﬁxﬁﬂo@hxcﬁtﬂ@img%i:tﬁpﬁlﬁn}icyﬂlaﬁniaﬁes wi t hout

'protecting” turr%ougl%&daps,la&oameammg@rnhtale@m@&m ittt na&hf €Ct s partially
te)l‘(lgl 2:‘ ngt t Ih{ Oﬁgh eXtanH]@.r' 1mmunetce Is. O1fhe mlératlon ang'éltlferentlatllor dfacgll.%ﬂggol}rl%lldgf_d:{: gﬁk:azdl B and
differentiation GFg‘&aé“(z}ff§°tef’h"“é\s%?Pﬁﬂ‘dﬁ‘é‘lf“éfeé“@rfa@a‘f‘ﬂrvméﬂ”fegﬁt ed by this
cyt oki ne and t he (preerbesererd lyyfehoese)t Bii 1R erbtnkremightenefthese esly iftsthe(Wewd r ophages and
| ynphocyt es). | L-btdBhephindk@esentiogied tvhidiis nofe cdndveiggo 0gdgbngsisi It 0 t he wound bed,

t hus produci Ng anRdd@By iné QRdBE 1L Wlh fbporissio HDIMratCidRER bivRridoRpROGI 0genesi s. I n

addition, the el %}{d%&!:r%ctgiffecé Jfﬁll;&%pépﬁde%%m%ﬁ}ﬁﬁmatm% st Gf diRled fragment of
FlbrlnopeptldeA direc bri no rﬁttﬁdernthe

i nfl ammat ory cascgg’é"fg?’? &7 esarﬁ"n‘écﬁtﬁsanﬁa&m a'gesbalmf)”"’t" Bt P phocyt es, nonocyt es,
macr ophages, and “ﬁ“ﬁNHE’W&?leats‘iff?ﬁWi"ﬁf"éynl“rﬂ“d““c %g“‘eab‘éﬁyg’ég‘wwlgl’fﬁut the rel ease
of |ysosomal enzy#edreggbodisti|| with the ability to attack cells and ot her
forei gn bodi es. The uepPGitibi cOFbri@fn tHewlk bflfloddRestell &cunad thasy ddbrddloDOd vessel s
occurs in many digsohdRrspiel Tt ity \bBSibbhdtide 8 YoShosiik theirifddpobifoby Of

Fi brinopepti de AaLdQ #A,Ahéﬁeplisﬂﬁ%%flrlre%ré]mﬁ‘?aﬁ&%&fv%% <F3@age to prevent

further depositi 39 g’d reac rrgl icatlons In a vascul ar di sease.
These i ncl ude, eseipesde AT ARy FOEE™ P ABPEYATRNE n Cor onary
Artery Disease, W&&"&H %eﬁent‘?é‘@t’eﬁélﬁ'&af“?“dﬁﬂ A"{‘H%lﬁﬁi‘-"c&ﬂa‘tﬁﬁd“mgﬂ‘d‘s%’tﬁher osclerosis. In
many addi ti onal diessesharicds bleed fovo Des€nzdn heroeesmdscigend dbdaseanThis npr ovi ng t he
outcone in noSt GhibrRidh &F thehk KBAGRRSits crddth & eRRGAMPILicDRmES cotdso k| bri n deposits

creates an envi rqngﬁzgeq&pTMQﬁaninsmwmymm&gl M8 it dDGiRNPLOgENi ¢ process

when an i nj ury t%lagpcyfoogulc% ul'llvev 1(%?!'}9'&mn ﬁbrmde 05110n1n een;[acrextFrrpl ified in the
di abetic foot ulc fironi ¢ deposition in the macro
and nmicro vascu'lature greatly 1mpedes blood flow and prevent tlssues from healing due to the lack of

circulation to the affected area.

" No previous studies document the ability of Fibrinopeptide A to stimulate
angiogenesis and, thus, a healthy vascular environment. In fact, Staton et.al. (US Pat.
Application Publication No. 20040039157) demonstrated that one fragment of
Fibrinopeptide A produced during cleavage by plasmin actually had a quite prominent
anti-angiogenic activity. Thompson et.al (1992) also isolated the angiogenic activity of
fibrinogen to fragment E, a portion of fibrinogen at the central knot released by plasmin,
but failed to recognize the potential therapeutic effect of Fibrinopeptide A, a byproduct
which should have been present in the solution he demonstrated to have the therapeutic

activity, as Thrombin was initially used in the solution to breakdown Fibrinogen.
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vascul ature greatly inpedes blood flow and prevent tissues from healing due
to the lack of circulation to the affected area. No previous studies
docunent wheorbiokssty of Fi brinopeptide A to stinul ate amgrageneseeseand,
thus, a healthy vascular environment. In fact, Staton etal. (US Pat.
Application Publication No. 20040039157) denonstrated that one fragnent of
Fi bri nopepti de A produced during cleavage by plasmn actually had a quite
prom nent anti-angiogenic activity. Thonpson et.al (1992) also isolated the
angi ogenic activity of fibrinogen to fragnent E, a portion of fibrinogen at
the central knot released by plasmn, but failed to recognize the potenti al
therapeutic effect of Fibrinopeptide A a byproduct which shoul d have been
present in the solution he denponstrated to have the therapeutic activity,
as Thrombin was initially used in the solution to breakdown Fi brinogen. No
publ i shed studies eskafbiseivubibidbRRReRiHR AAndRgial aBirds an antiviral or

antibiotic. An i {)Stgsﬁlgm:?egg ryégiltl’ J;f;n}{:e %ﬁted%&ﬁbm&f %%%q?d\éﬂeﬁ h Fibri nopept i de

A and then given Ponto Toro |rus serve ferent forns of

Fi bri nopepti de ASEFECIET iy agoostyed: wa’? "l’eétrﬁg‘as°§g?rﬂ??f"f‘ “4cfFon of goat serum
cal cul at ed t o contliEdn) afiredssimiEeetion 3f Rt sergn wieulaed 15 eqoigi et 3 A (al so

cont ai ni ng goat HMigbfHbriepepit A (o dutdnird sat Fbriaopmiing and k fr@ompf enent C3), and 2)
synthetic Fi bri napemdes) Aud 2)¥ite@ FivhRsfidsAl Defilansassehcaddnat perform as wel |

as a direct anti é/r}o&?aLweﬁlmdﬁééﬁﬁP&rQ@n%&&mE&m) $hd18uik BSdhinSi d denonstrate
i nproved survival. the placebo

group. (See Figur epmi' ds"r‘fwaltogﬁ&ese da! ngenmmf’ari%mhe 1?&0 gwup\/\(/%efgguéenal yzed. These
i ncl uded Liver, spt ?f‘“dyefﬁvd'a‘éf’é‘?"ﬁ?ﬁrwar’yﬁ"é‘ Thyst ifuded LiegslsH- HY SR ne

anmi not r ansf er ase V{rAETY; Seiet atapipr aminetnsfrase (ALT\deserginationg) liveggargdmgae® scores for
hepati c icterus oretlayhepdic@ferus ki€ bf igetiondstly byighwekglatentdastw enent ; Mean Day
to Death; and OV@ajea; bnd Sebivsuviaditidy | thyswo drbls veddd w1 QURSIskéBRREd W th t est

articles contai n'fm&?re;mgﬂ aégmemdgnqﬁuﬁmwemu;ﬁgodpg@mﬂt&ﬁ,ch Mea | N these

treat ment groups 6f d i cebo group only 25%
survived. This inpro e'ntger?é'c”g\rf\’ép"“l%%; ‘tsm‘”efic%g{;fmfmvmemw"fmgca? for each of the

fibri nopeptide A sEEsehSr ph efds Erfaarpijey soms (pdpydenty Fyaley3)0004pd when t hese
groups are conbi réeh e srowmé aashrebined tt drloulatpyi pegfall impraygmeyirathrEbrinoppitideh

Fi bri nopepti de A AthetasiicalipsicinGamprdtdginialhd 00N, EThis Rpé¥ @diviptyval ue = 0. 015) .
Thi's increased Sukked &b thohdhYheP e W db@MabR ViienteRAOMGRIMS JHerdReab@S NO observabl e
difference in any 1tcrlae\;ap§ed dﬂ%ngngkhﬁnegiﬁﬁea%ﬁdy%ﬁ%vf?us{%\éa% H;%Bsg‘ém I ndi cating no

change in the abi | her an

i ncreased abi | i t)faﬂl’i‘fa“t"ﬁ?se%?bﬁ‘gﬁft%eﬁng“Bmf°ﬁélﬁfffad‘if"‘fth’eéteq'ﬁgfnga'f’%r eat eni ng infection
fol | owi ng one dod@lowte of dae piithpnapsptideite Na meqyse ofiadpmpptian @5 fibrip fepqsiEiddmat i on or

fibrin de pos i t i Orwas performed in this study. A difference exists between Fibrinopeptide A and the
Ribavirin control, this difference was not statistically significant (P value = 0.08).

These results demonstrate the potential therapeutic value of Fibrinopeptide A in the
infectious disease arena, with the ability to augment healing and decrease the duration of
symptoms. As the body’s normal response to infectious diseases results in a very pro-
inflammatory state, even after the infection is cured this state often causes persistent
symptoms. Fibrinopeptide A has the ability to alleviate these symptoms and to therefore
shorten the symptomatic phase of the disease without blocking the body’s ability to fight
off the infection. This effect also may be due to the ability of Fibrinopeptide A to
mobilize proteins out of the extra-vascular space.

Given the delay in the shift of the cytokine panel and based on the anticipated
effects of this demonstrable shift, the enhanced immunity produced by fibrinopeptide A

has a much stronger effect on the adaptive immune response than on the innate immune
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was performed in this study. A difference exists between Fibrinopeptide A
and the Ribavirin control, this difference was not statistically
significawD20f/wa8sue = 0.08). These results denonstrat e PCHAISp@ORG6HR

t herapeutic value of Fibrinopeptide Ain the infectious disease arena, with
the ability to augnent healing and decrease the duration of synptons. As
the body's nornmal response to infectious diseases results in a very pro
inflammatory state, even after the infection is cured this state often
causes persistent synptons. Fibrinopeptide A has the ability to alleviate
these synptons and to therefore shorten the synptomati c phase of the

di sease wi thout blocking the body's ability to fight off the infection.
This effect also nay be due to the ability of Fibrinopeptide Ato nobilize
proteins out of the extra-vascular space. Gven the delay in the shift of
t he cytoki ne panespomn dhibdEeae arouitdfe laghvl mpopagneallef theathtr gicagies ¢fhi s

denmonst rabl e shi fukease Whie sti@ B GReking FRVRYikyy produced by fibrinopeptide A has
a nmuch stronger effeszgeco%mﬁmsaﬁmﬁw&&m&;ﬁwgam%&%mﬁm on the innate

i mmuner esponse. Th nc 1t rovenent in all of
t he ot her rreasur-(la-sdlo e B W%?selgyav Tlﬁl"frthemfcfé(wdmehegﬁ survivability.

A second st udy mé@gﬁﬂﬁﬂﬁﬁ?%ﬂeT%m?%@T”WW@?e%§dﬁ§Fﬁﬁ§E§”ﬁﬂﬁf st Influenza A
H N . In this st wastofidwdope tyqbdertive reteense pogy wodridheve Rietraliaiced b the pigsqnceof  t he m ce
died in every grethuinpy@gasti ng a nore severe infection than antici pated.

Thi s agai n denonst r iR switabdBlaski Gy thd pfefiles &£ @is MR Ateatnghdopl@icadapt i ve
response which V‘QHJaQarL‘é’u‘JSmR?S@emﬁm& Sgofm(m 151ﬁcr£s%aes§.%]fa§eé}fme Fi bri nopeptide

A. The anti-neoplastic act ptlon in
n O

[
treating neopl astTR UV EBLS h'&?@“ﬂﬁé”f% ﬁﬁ&%ggﬁf?? Wﬁn % ““ &ni sms of
action: 1) |ncreé@%ﬁm§ﬁWV€”ﬂFaﬁébh%?“¥ﬁ%“@ﬁﬁﬂﬁ€d§V§F8HWF6m€I|nlnate
neopl asti c cel | s thedmpipnsahmendlinpguser el i m nating the deposition of fibrin
around cancer cell s, piafgly Bpugl@ci@asir Mg B thh mEaasstboh fi@ucBdnotmudiet unor cel

clusters and themmepﬁﬁmmoa«egsam@hLemngm&easuseﬁsd,fPrcausrﬁuuLMthtehr ough the

activity of 1L Beble bR oY Sl RO OBl Kl blofly | YTPIOCYE 85, N
| ynphocyt es, and B celf I'S | hcrease t1on allows the

organi sm s |nnun€m§V§W€ﬁ??8m§§ﬂﬁaﬁﬁT“éﬁﬁeﬁﬁg??ﬂvmgﬁﬁgﬁﬂm@€1Is based on the
abnor mal pr ot ei ndreateprtiogsameets thatrgspepdoaslipto Fhemqtiaiany a Wkils this pebagiam e pt | des

t her ef ore have t heioabil lequirgtink © atarkeairen@vegmcdsiiahe: dadcerd, hiftat off espond poorly
to chenot herapy. siitalid cdnBkoprefRCRARPkRINDdeveRBigd ON Wi Il require tine to attack

and remove cancers thal.hake, lkeal SRLEAT o dbiibitn  ¥0Ruhn St | MUl ati on can

al so preve nt can Ctuen'[or ctel[s themse \\lésegause the deposﬁBn cQ" gbnnogen or fibrin into the extracellular

matrix of the malignant tumor tissues, and these factors have the effect as part of the
extracellular matrix to promote proliferation, invasion and metastasis of the malignant
tumor cells (Rybarczyk et.al. 2000). The ability of these peptides to prevent the migration
of fibrin into the matrix surrounding the tumor cells will therefore have the effect of
eliminating this protection of cancer cells from the host’s immune systemn and facilitate
recognition and elimination of cancer cells by the host. In addition to this effect, the
stimulation of the host immune system by these peptides enhances the ability of the
immune system to destroy these cells.

The anti-inflammatory activity described above decreases the symptoms of
metastatic cancer, as many of these symptoms are due to the inflammation the metastasis
cause. In addition, the symptoms commonly caused by chemotherapy are partially due to
the inflammatory effect of these medications and the cellular destruction these medications

cause.
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I ncreased plasma fibrinogen |evels or secretion of fibrinogen by the
mal i gnant tunor cells thensel ves cause the deposition of fibrinogen or
fibrin ivo2otosoessir acel lular matrix of the malignant tegoUsRé®se@s; and
these factors have the effect as part of the extracellular matrix to
pronote proliferation, invasion and netastasis of the malignant tunor cells
(Rybarczyk et.al. 2000). The ability of these peptides to prevent the
mgration of fibrin into the matrix surrounding the tunor cells wll
therefore have the effect of elimnating this protection of cancer cells
fromthe host's i mune systemand facilitate recognition and elim nation of
cancer cells by the host. In addition to this effect, the stinulation of

t he host inmune system by these peptides enhances the ability of the inmune
systemto destroy these cells. The anti-inflanmatory activity descri bed
above decreases the Synfhtdersdegsfivtionheisieriitlss bavatbegeiliy to regiquigripyme of  t hese
synptons are due ds@scthi @ dicRbsha@risitnsmnirpnea®hast-asiue: aghugaackl N addi tion, the

synpt oms comDnl Vo) @SR ehe Bi¥in GPEHRL Rich RRYo RIpBerRadnlof b mfnudUead 0 t he
i nfl anmat ory eff%%ﬁolo fmﬁﬂﬁe}%y |Bccg1}slwggﬁ) algedautg ngbog, 'm';o‘d%%lr destruction these

medi cati onsFrom CI’I ave the ability to
treat auto- |m"runé’r°8'i°‘é°é&f§é““5"mplff eﬂ‘é}}‘:"péeg‘s%‘t d‘fsg"é“ilsrﬁ’ﬂ “UHHEory response to an
aut o- i mmrune ant i Fejigdicn Thedpssef thepbi “lﬂ@éﬁ’fé‘&ﬁsﬁ'ﬁ"eﬂ‘ﬁéﬁ fgnetig i WimgEosi t i ons whi ch

| ead to the progresssibtiir bf degisbrentiofmmpimeung fisea Stese patidetho thyabiliied 3) dest r oyi ng
the B-cells whi Chespk @des@oratthil tLap hds Balin@Satell A hOg@Hn bR apradeict i on of

T-killer | yrrphocyp;ogegs om&ecﬂeaﬁgglﬁ log%el glglgatgr?d%é-s;l& %e&t@LaLeﬁheE% Qegty&l ng auto
anti bodi es. The | 9SS of is surveillance function

is ultimtely respoREhi L1?St’mu;ftﬁnmé@é'atesg’feeemstfhes?erf]%cfs aut oi mune di sease. These
peptides have the ablBP“dey(“foé?oqﬁ@éﬁP%}dém‘i"ﬁ'P‘Ed“Tati‘ﬁ?f‘t“l fBiion famieras ™¥d | b has been
i nplicated in proghessicdhysad ha imantcheghtigiptivityievapittgeatglaginces e di seases, this

| ow | evel sti nul atié vaniniGmesoushdh beseidard 10 anki@¥dorhdieseced be@ct s or t he presence
Oof 1L-10 stinul atuuhi dindiscstch mxtﬁ,ys%msracada@&lethgefaﬁﬁg;dsplet@u%hel t (WO 2006/1
16381) demonstr atlaer eprtotglgs. (mgilud% bl ngloﬁmﬁﬁ)tslllﬂ:ontalnrﬂgsrmmtgng(%%glc {]Evﬁ?tﬂgg wi th cancer

cell lysates has ctivit owar rticular cancer.
Wiile this was i rﬁs??eﬁ?“is‘?teﬂ’fé lﬁ%‘lfaieﬁfmgé““’é’g%%‘iﬁ?m o “f‘l“égﬁ formation in
goats, they subsétﬁfﬁl‘@ﬁ?“l‘"37"3'dléﬁifﬁg‘tfP&faéadi‘fiemvpet"ffé“‘”’ée?‘EYrPPSF“}a*a&‘ftfhtﬁn fromthese
ani mal s depl et ed efffct it H@edltcantipely prgotnei ns (i ncl udi ng i munogl obul in) still
contain this anti-ne@mhuagtidnGr vadihdtidt itvilves ckposiyi apdtisdio deiRRShhained the ability

of a Serumfrac“aﬁ?&enfs{n%ér stgrﬂﬁ&an%r%ér@s ﬁ%tﬁéﬁ&&ﬁ&%ﬁb@&ﬁ}&%t&e lysates from
one type of cancer t They postul ate that

this effect is r e fo na'nu{l %?‘yglce?li' Ibov &es?o]p%texm r%n\éé?l%n agamst 916} specn{c ‘disease.

Extenswe attempts to establish acy 1ve 1mmun1ty toward several common viruses have

proven futile to date, and this has led to research into the utilization of passive immunity to
treat these diseases. This type of therapy utilizes neutralizing antibodies produced by one
or many patients or animals to treat infection in another patient or animal. Historically,
passive immunity has been utilized to treat a variety of diseases. For many decades,
immuno-compromised patients have been given pooled IgG to enhance their immunity.
With the increase incidence of blood born infection in our population and the ability to
produce monoclonal antibodies, this therapy has fallen out of favor for the treatment of
general mild immune system dysfunction. Pooled antibody preparations are only rarely
used now to boost the immune system in times of increased exposure, and to stop the

attack of autoimmune disease.
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| muni zation or vaccination involves exposing a patient to inactivated

pat hogenic antigens in order to stinmulate an i nmune response to that

speci fi c warhwgwss4Thi s active type of imunity typi cal PgTASeMOM26563 ong
term protection against that specific disease. Extensive attenpts to
establish active inmunity toward several comon viruses have proven futile
to date, and this has led to research into the utilization of passive
immunity to treat these diseases. This type of therapy utilizes
neutralizing anti bodi es produced by one or many patients or aninmals to
treat infection in another patient or animal. Hi storically, passive
immunity has been utilized to treat a variety of diseases. For many
decades, i mmuno-conprom sed patients have been given pooled IgGto enhance
their imunity. Wth the increase incidence of blood born infection in our
popul ation and t he aBishif thepe fpctprspppsgivpimrunivderoetinyeiad recgivereiteyiseidses, t hi s t her apy
has fallen out oOfposi@atterapelitidfor tehein virsl @@ baaeral inf@fiong V@@ lthe ium@om NMTUNE Syst em
dysfunction. Pooli@gidaibiaReayitddEmatahh@mSnidl Bo QRliyihd Ak 8lbjekSed now to boost

t h e I mrune s y St e rtli']lUS B:}fer (EF@e%um c&uld l‘g;ﬁ[rll?ﬁ%glol?gé QQIS leaI?dffO!%Q SLVCEOB ne%vt 0 p t h e at t ac k Of

aut oi mmune di sease, ese factors assjve |mnf]n|t has continued to
recei ve attentiof™a "é‘alﬁldf)‘?ig“g‘lcEfl‘gét°fl1‘3‘éff‘°§‘5eésust‘im§hy?e6mm(‘f’&si’“éﬁ E°Tral and bacterial
i nfecti ons. Howeeuateddqs erapuic patertipl dprpprpapsfiipfegivitthese gireaseinThe®l s wit h est abl i shed
imunity m ght alas®ade rarathepblidvedifiultiesf tgrocchrgast efihypersensitityseactions ansf er of serum
could result in am tiRdRc foQitis ielidn, butkily 13w d@folstiblk cffi@cy IRV REOP New

anti-viral and ankbQlh Grolfiis okgy BREGRLIS - GA8E Snlulib DY PET - | MTUNE

serum has been eval. uat n humans afflicted with
these diseases. T eule aqhoﬁenmdthﬁne’%aggg&%oc‘f%ﬁ T/J%ﬁ?ecgngfhfl culties of the

occurrence of hypEF &g FQ)‘?"P%P"‘?eéﬁt&th’t’S’ﬁ“? and the potential for additional

i nfection, but they Kempe(Udchnemie. B30 utilfzpd apreagption Phiainippgdigh @er ¢fpl i sti c f or m of
this type of themapyoghshpertuotlizechndbydicssbripédyrorepdsnapfHd phiost ani mal to a
particul ar pat hoganAasetaHhe Wi rrhbd pRo:d Bhadiadl infabRinf fhemiadd mal and inj ecting

the serumfracti Qs 91 &Le@df ﬁi])@g:hrhcggppﬂt,@tgoh ngg}gces%alelpl%thguoh chexgﬁit)llaﬁ/nt Kar pas ( U S.
Pat ent No. 4, 863, 7 utilized a preparation containing a high titer of

het er ol ogous hundf neuct ralizing anti bodi es obtained fromthe plasm of HV
positive patients toPtFes? 97#1?3379(; MR E0E6 KPS SOrat FRAPHIN B Henet i cial i n
decr easi ng vi r emmthghimoldmlirgsplating oferts e@tth vifl ykiefI8IV) erlbiciafatlzshtesappl | cati on and

| ar ge scal e produSiphtocat RepRroeBPE. tobyasd they injpfiite @fmtobtgned fantes (WO 97/ 02839,
WO 01/ 60156, 02/ QfptEfmuneiidels tU&atZ@@gﬁ:&QﬁaQ&g)Hlﬁﬁeithbd A Ebeds viRtnpi@¢l 1 nvol ving

i nocul ation of gon%xhod tcyﬂegt I\Nan({ oaller mfe\étﬁ)%th%%beg 1&@3! p&ﬂcxzpdq%gsﬁggkog‘lwstl ysat es

April 9, 2000; Dateline Houston television broadcast, Sept 18, 1998; etc.). In his process

he utilizes standard extraction and purification methods including ammonium sulfate
precipitation followed by a filtration process (dialysis or gel filtration) after allowing the
blood to initially clot.

Gelder and associates (U.S. Patents # 6043347, 6258599, 6335017, and 6670181)
also developed a method utilizing hyper-immune goats to produce neutralizing antibodies
which are hypothesized to recognize certain viral epitopes. They utilize antigens that fail
to trigger the production of neutralizing antibodies in humans but are handled
appropriately by goats. Gelder complicated the process described by Davis by injecting
purifying proteins from HIV-1 MN and HIV-2 NZ into goats, and then augmenting the
immunity with synthetic peptides from regions known to contain highly conserved HIV
epitopes. This method has lead to production of a medication (HRG214) which is

currently in clinical trials for the treatment of HIV. The manufacturer also claims that its

14



(St aphyl ococcus, Steptococcus, E coli) and then injecting the serum
obt ai ned fromthese hyper-imune goats to treat H 'V infected patients. H's
met hod arlo0ewess4utilizing this method to treat H V ardTashew/opebect i ons
have been w dely publicized (Washi ngton Post, April 9, 2000; Dateline
Houst on tel evision broadcast, Sept 18, 1998; etc.). In his process he
utilizes standard extraction and purification nethods including amoni um
sulfate precipitation followed by a filtration process (dialysis or gel
filtration) after allowing the blood to initially clot. Celder and
associates (U. S. Patents # 6043347, 6258599, 6335017, and 6670181) al so
devel oped a nethod utilizing hyper-imrune goats to produce neutrali zing
anti bodi es which are hypot hesi zed to recogni ze certain viral epitopes. They
utilize antigens that fail to trigger the production of neutralizing

anti bodi es i n huneyrsrepared fronr aimpiagippsed tf osepyins Borsh titiprogessigbengiiriatis,  Gel der
conplicated the [t GG@ES RS Gpes ieieth diyascdgned Grolyy wibRifep Gaidagn, pur i f yi ng prot ei ns
fromH V-1 MN andepfdin mzsemzoﬂmgegmg%ﬁoﬁ,dm@fmmﬁ &}@mmmm&m the inmunity

with synthetic pepti senel M4k ame . o contain highly conserved HV
epi topes. This rrEP'% e fq’td se% % ﬁ@t \tMl%Sﬁ parf‘to lmsap Smlate 'on (HRG214) whi ch

is currently in s ﬁ'iefﬁﬁf““‘fefif“é‘f‘gepfeiﬂ“’e H“éref‘?"é’ﬁfeﬁlé‘ﬁ”fc“ﬁ‘f"fﬁgﬂ' % The manuf act urer
al so cl ai ns t hat fpgmgusdpaipnapy hafafreggey br#aﬁ’i‘qmp@C@méwfﬂFeefc}bne virus

t hrough their pradcessd thasit iiemekinove all pratefas grdaer thar WAD mBiat cseftialpt her t ypes of
viral diseases. (cfR@tndbil DiRYaKtibodddand frdgRonts thhtRes@oth thd tRiimenthed g0disl NY t he serum of
| arge proteins (incly &Q(\ﬁ(ﬁﬁ@dﬁb Wh oxkdard H(!oéngi%!ﬂgggln§§t)sorgoes not

elimnate the be nEtIlese f(brrm}]las fo(l:ll]? na%be%géexpamed byFLe ac§1v1tf' P'tt antra%znég axnlgodp repar ation. It is

postul ated that t I'n the remaining
serum fraction of™ BFtfroBuAef ha frstitrSanmpary 1idut 4 Bfepf’ﬁ‘éns F‘e%?"f ragnent). In

t he i nfornmation deedmppamyitidlAthosant-Bidbaniibedles. He fempnytratod thpt e apthat it is best to
renove all pr ot eibss igreaning nfldvmasry 3ct, hedntingwn sieznuassamntiiand y el i m nati ng
all of the anti begiugsy iiehidpt-AGMBINE SordhaliRhani & Ubalglich E@MALiAQ treat nent of the
goats. Dalgleish dérA/\QuQe%Q%se%%méﬁ%%é 9%%32%}1 Hiﬁ&%%zﬁg that the activity

of some of these (I)’Q}Jare%ge 1n¥n treatrgottofamdevanfta%l asvg? {r]leppr?pﬁye the activi ty of
ef &1, oreg) 45 anti-inflammatory

neutralizing ant "BeYIEs
activity of thesdishildapisnsharaorfcions brapymhuetiteiaghBWeam®s HLA and/ or

anti - FAS ant i bodi(ew. pareigas.diesmbavstt lyraph ades brid aitin chriraie sradified), alpderes have an
ant i -i nfl amrat or \is@ded va16 high HUA @vV@Riich R QiaBeRs AV @tipk I5¢1d3dsik. ak HisOReaf, t he | nrune

system by viral eRilRRESssifs ST difkSnyPR ke cbMH B Reatidhfor :Pak@lilhSh and
associ ates dermnsélgtrat ed t hat Jﬂe los rumfractl on enriched with these

1,
anti-HLA and/ or an'tg‘mprllf’”%]remova ° useful in the treatment of a w de
vari et y of di seases wlcetl(,lW(? %&Eﬁg?ﬁbﬁ?plda%rlgis?e therapeutlc benefit of a heterologous

serum mixture for treatment of HIV using the filtered, but otherwise unpurified, serum or
plasma of HIV-exposed animals. The serum or plasma mixture is simply an unprocessed
mixture of serum from various animals that has not undergone any purification process.
Ansley (U.S. Pat. No. 5,219,578) uses a similar preparation process to prepare an
IgG serum fraction, although in this patent, no prior stimulation of the goat’s immune
system is undertaken. The serum of these pathogen naive goats was removed and
processed, and then utilizes to prevent and treat a variety of veterinary diseases. These
diseases include equine lower respiratory disease (ELRD) caused by a variety of
opportunistic organisms, ovine foot rot in sheep and lambs caused by various serotypes of
B. nodosus, and bovine respiratory disease. Ansley demonstrated that the non-immunized
goat serum induces non-specific activation of the immune system in the treated animal,

resulting in a remarkable therapeutic effect.
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hi gh HLA | evel s such as chronic infections (both viral and bacterial),
tropi cal cancers (lung, pancreas, liver, bowel, |ynph nodes and skin
cancers awe8pewidshied), and ot her di seases wi th hi gh HLRCIrased19/02a6h as

D abetes and Multiple Sclerosis. In his research, Dalglish and associ ates
did not utilize hyper-inmune goats (no treatnent of the goats with antigen
prior to renoval of the blood). Tolett (WD 04/033665), al so describes the
t herapeutic benefit of a heterol ogous serum m xture for treatnent of HV
using the filtered, but otherw se unpurified, serumor plasma of

H V- exposed animals. The serum or plasma m xture is sinply an unprocessed
m xture of serum fromvarious aninmals that has not undergone any
purification process. Ansley (U S. Pat. No. 5,219,578) uses a sinlar
preparation process to prepare an 1gG serum fraction, although in this
patent, no prior sti Aundddl Qéhnoffratdi BeabHO ata' cSpride BANTRtSHSERBJuinG UNder t aken. The
serrnlof these paLRoqgR.Paxg.Hoats was repnved and progessed, andhthen
utilizes to prevent an r eat ri 0 erinar i seases. These

di seases i ncl ude equ%ﬁ%“W6§g??@éé%ﬂ%ﬁ%%??mﬁ¥§%ﬁggn%ﬁ%ﬁﬂ?m%gused by a

vari ety of oppor tQiiestiaeveishtgrtfescattd be bed irdmylasdhe immype sy p and | anbs
caused by vari ousmmeinpthsgewl ref in Bimahy tialg ehallengedvdth bovdtrvérathezgpilr at ory di sease.
Ansl| ey denonst r atiediaérunt e pAidEen haekhitiai ed ugiathe B@drdgtRofRduces non- speci fi c
activation of theuehdhod enissusit B efelnclsBEtict f SANE BactlbfBkine sk Ul ting in a

remarkabl e t her angyLg, RLLAGhntRRIR. Shadln ASARASLEALLLIE abi 1Tty of a

caprine serumfraction to treat equine | owe Iratory | nfection. Thacker
(US. Pat. No. 735wty et srdamyirie o SEpum FPYEFDn contai ning | ow
mol ecul ar wei ght “pEriridesd 2thewt RiciRdheststr! rglenst Sl ztds el éuidiinune system
greatly i nprovi ngnigpigen g lathay thelilgedrvéth Sximorellarphimatug. | et hal |y chal l enged with a
vari ety of pat hogens Buckhait @IS St S DEdé/@S21625@MmehEREd IRBr@RE hRGERAmNAave ani mal s was
used in the prepakald iRl wihMeulEeH Gals 2fria, or il MALERLLR SO T ef er ences
studies in which g fraction gf Caprine serym, zubstant]ally, free of
i mmunogl obul i ns, cou d confer signi I cant protectron to chickens chal |l enged
with a |ethal dodthsfpReleidisrstil ot traioofend frethri ne serum fracti on
was admi ni stered 24 Hattign thihgsgypudipsgemoppisatipgfhebenpfit eflserymtiiagtiprasye?l Sinil ar results
were found in m cedighiyeRengonpRedragloricd ikluic efnegpealizing diohocBal anddoigeh. Mg t yphi muri um
Buckheit (U.S. Pasas éiapse 0061281 8dppoislagpasdyl, 8ieh & #8. sigkdim or pl asma from
ani mal s i nocul at gghoMhdsN oY SRS A QM. Vidi U38510: (PRG R oy AQTt £ ANCETS Cel |'s
has the ability HQ.}&E?&dgﬁﬁmQHﬁﬁﬁESy&BﬁﬂlA LG b St A3 o T € prepar ed.
This therapeutic "SFFEEH & GPadrest

have a significant benefit in vitro, no clear benefit could be demonstrated in vivo (Stiechm,

1995). In general, heterologous antibody mixtures (produced from raw serum and

therefore containing the active peptides of this invention) seem to be markedly more

beneficial than monoclonal antibodies, again suggesting an alternative mechanism of

action to the antibodies alone. These mixtures are also felt to be more beneficial in the

prevention of disease than the treatment of disease (Montefiori, 2001).

Summary of the Invention

As embodied and broadly described herein, the present invention is directed to

pharmaceutical compositions, dietary supplements of these composition, and method for

the preparation of a biologically active fraction of mammalian serum from animal blood

and isolated and manufactured peptides therefrom to modulate the immune system and

enhance the immune response under a variety of conditions. In addition, the invention

includes the synthetic forms of these peptides, and the invention includes and derivations
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in the serumfraction which is essentially free of all antibodies and | arge
proteins. In addition to these studies denonstrating the benefit of serum
fracti onswoewenads4st udi es have been conpl et ed expl ori ngCTRS2u9826@5H5
neutral i zing nonocl onal antibodies. The results of these studies have
proven di sappointing, (see, e.g., Burton DR et al. Science (1994) 266:
1024-1027; Trkola A et al. J. Virol. (1996) 70: 1100-1 108; Conley A J. et
al. Proc. Natl. Acad. Sci. USA (1994) 9 1: 3348-3352;). Although these

anti bodi es seened to have a significant benefit in vitro, no clear benefit
coul d be denonstrated in vivo (Stiehm 1995). In general, heterol ogous

anti body m xtures (produced fromraw serum and therefore containing the
active peptides of this invention) seemto be markedly nore beneficial than
nonocl onal anti bodi es, again suggesting an alternative nechani smof action
to the anti bodi egndaiodfretionsPkess@eridesdhaaniwace pspthappayts apdprophyleic he nore benefi ci al
in the preventi omenefis. di sease than the treatnent of di sease (Montefiori,
2001) . Summary of t N@nekiMé@idi Bk iNSnig TR 06 amapiehk chiipidgh dpdescri bed herein,

the present inventi.on, |&.dlfecEadh £QRRNIBLLHLL Gals GoRQSi tions, dietary
suppl ements of these con?o i reparation of a

sition, and nethod for fhe
. . . h A
bi ol ogi cal |y act i'SH&E"F PALTTBA o1 ° Faistalr 5 '°n§gFr’blrJ"r'ﬁp o gthsl mal bl ood and

i sol ated and mandfEEial eElgses b @sretis efimarratrtredoitiiraride fie | mune system
and enhance t he iswwromaef ComdipanSeor apm efithe fogegojea pepuetess algfcontagpipelent frons. | n addi ti on,
the invention i NGlodeRGviilamey i hbdiiutond GHel thodeent d@se supapiiydes, and t he

i nvention i ncl udQgeaidRpdptah | AR Ge HDk M CAlpipRsSmahaclfi@se peptides that

_enhanc_e th.ese theagc%g y(:[axirigsuacpag,fo?gx%pﬁyvlvaag&f,&ibQ%D%Ma&itﬁ;li igg,.le embodi ment of the
invention is directed to an agent, d

i conprising. a peptide nt.ai ning a
sequence identi f PEYRPRPISEEY |ty BuesE™ iycoisnd com ,‘"’ﬂ‘gffgf Air%f?rﬁ’%é‘j,t‘b%or 20-22, a
sequence of Fi br ichBputhraempe lenonsih guesAimtoibfr erape peedgil ofiefged 2fHr | nopept i de A
t hat i s subst ant ia&lfdmylabdimlb gouscoletawaen heped @ trapdmousaimafagont hat pr oduce
Fi bri nopepti de A suclhs Beticdaealy 2five oaigdint RNE relfad infd b syadiyof Dffatichdae f or egoi ng

sequences al so cQpfial Rk Qe oRnrdiB KisGRAREN MR LY fhid b RQarAiCi d
substitutions, wiereln the tsa\gnfecﬁgre %Qf{.‘aé?o' NSosuPskant Lally,no detectable

Fi bri nopepti de B. PR era‘f)fy e pagen "FUrther conpri s r‘w’g a

phar maceut i cal | y "8®&g8%abl e carrier such as, for exanple, water, oil,
edible oil, fatty achether ehlodiingtof thpjepenigridirrist o elbarmaceutie] cofprgsitien gl yceri n,

gl ycol, and conbicsratiding Risrinbfa@ibeOdr a frafmdpri@feelraadsl pmactitiodligacepthblel ncl udes, for
exanpl e, | enon Oichmier, RERPH Fbihbpeflibid A or D4em@ BREr isSEAK Ry He@ier red agents are

formulated for orgl,. bLARYWGA5RkcanyRRLAR bR forl STHRYIAI Fe aRS 1 NLTaAvenous

adm ni stration , .
0 preferred is the composition wherein the therapeutically effective concentration prevents

deposition and stimulates resorption of fibrin within the extravascular spaces, such as is
associated with coronary artery disease, and subintimal spaces in a patient. Preferably the
composition is nontoxic at the therapeutically effective concentration and substantially
free of detectable Fibrinopeptide B. The composition may caontain Fibrinopeptide A or
fragment thereof that are derived from a human or non-human, but preferably mammalian
sequence of Fibrinopeptide A. Mammals that express the non-human sequence of
Fibrinopeptide A include an equine, a feline, a canine, a bovine, a caprine, an ovine, and a
murine.

Another embodiment of the invention is directed to a method for treating or
preventing a disorder of a patient comprising: providing a pharmaceutical composition
comprising Fibrinopeptide A or a fragment thereof, and not Fibrinopeptide B, and a

pharmaceutically acceptable carrier, wherein the Fibrinopeptide A or fragment thereof, is
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such that the biologically active formof the agent is released into a
systemof a patient at a physiologically effective concentration. Also

pr ef err edwpD0mv0a8Fent whi ch is a dietary suppl enent andPaganeeompicsh are
purified from bi ol ogi cal sources or synthetically manufactured. Another
enbodi nent of the invention is directed to a pharmaceutical conposition
conprising Fibrinopeptide A or a fragnent thereof, and a pharmaceutically
acceptabl e carrier, wherein the Fibrinopeptide A or fragnent thereof is at
a therapeutically effective anount. Preferably the therapeutically
effective amount is from0.1 ng to 500 ng. Also preferred is the
conposition wherein the therapeutically effective concentration prevents
deposition and stimulates resorption of fibrin within the extravascul ar
spaces, such as is associated with coronary artery di sease, and subinti nmal
spaces in a pati deived fifip ethammalitfietys nptla bure pnd edsiinisfering 2 doss of thrvprepwsition at t he

t herapeutical | y efdepaint WlerdnQiidbtionit rabmuddatucs thid tt Bttindpeptide s of I €€ Of

det ect abl e Fi bri noReRkLcfves I RGpbRABREL A R VBN mCRRtaL Renfck BT | NOpept i de A

or fragment thereof that. are derived fr n or. non-huynman, but

ot ef r Sbly. el Bt dafnd Sfolnkfcot, 0L B W TR 3 pREIR MRS, S0 ¢ e
non- human sequenc&°BY FGBFIHOBEYTE PEFETAR T ettt e ™% f el i ne, a

cani ne, a bovi ne,singe dengsref threompesitionppritaing fromr ahe & 1Amg 4f préive ingiedisptva¢  enbodi ment  of
the invention i s pdietdaimpditdion canpriied 2h didal hdinistati@add sibgqenly.psterent i ng a di sor der
of a patient CONMkd uSsii@ssal REdQA\dniubiGdndni@4Nod, M8 GG SdImGRARAS hd | ON_conpr i si ng
s e co 4 SeeE S RERL IR ant ok by oadest) 08, 211 @
Pragment t her eof Jera SEMAG S atT EloriSTa b o BARERY O 0

adm ni stering a db%e Aphetrrr&EaRisosP e gV of Fbrarepidt § e paisptiddrei n

adm ni stration i supPrsgeASITESAS alamude.byithe pdmipistationef 4FibhropenidpB pitdinge A or fragnent

t her eof achi eves agntt herapeutically effective level within the |ynphatic
system of the pati enhnotkrlehiofms dinditiefion i0firecR6ldh Rlusl ératehy Preferably the
_pat rent | S a hunﬁigiosit%pg ﬁﬁlln §n(a abQer%I %ﬂrémpysiteh Q%inq’lo&R'%sgeg%f aI :ﬁien_Y,ascm ar

i nflammati on or coranar artery dis ase..t.ﬂ;L?t pre eF[br_e(ﬁ S ngrl e dosage of the
conposi tion cont &P TPEBFSH BF * PG G LEPRE ST ATV PG IedM8nt , and
preferred adm ni Seest g BotRIFPEYEalActPRY P *2dfRITTEReMSt | on and

subsequent | y, botcbmpositig to amatknisyclha ireiGioisaéntide Adfiragmegtdhaeaf neted admi ni strati on,
and t he conti nuedneagtbcily Sledtiaddve R adhBvediB the I Bpdialy@ch of @ pa@it. 1 Nt er val of at
least 7 days. PrefghaPhdbadel a Flndf b MIRRIbHRe Aor@herkd: AARBENerkder €0f

stimul ates the pgtient' s.cells to release cytokines, |LI b IL-10 and not
3l b h SAdy _ 1
IL-1, IL-4 or TNF ARGLREr preferred aspect I's for the Sctrvity of

2 : a%)ec_t |
Fi bri no pept ide B GB]conip?félondw eng{ dlrf,cgy tB &e lymphatic system by transmucosal

administration, and comprises an initial administration and subsequently, a continued

administration, and the continued administration is no more than once a week.

Another embodiment of the invention is directed to a fraction of serum of a
mammal wherein the fraction contains multiple components, is clarified of particulates,
and substantially all components are within a molecular weight range of from about 1,200
Daltons to about 1,700 Daltons. Preferably the mammal is an equine, a feline, a canine, a

bovine, a caprine, an ovine, or a murine.

Another embodiment of the invention is directed to an agent comprising a peptide
containing a sequence selected from the group consisting of SEQ ID NOs. 6, 10, 14, and
17-19, a sequence of Fibrinopeptide B, and a sequence of a region of Fibrinopeptide B that

is substantially homologous between species of mammals that produce Fibrinopeptide B,
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suppressed, such as, for exanple, by the adm nistration of a Fibrinopeptide
B bi ndi ng agent. Anot her enbodi nent of the invention is directed to a

nmet hod ofwprewensdsag deposition of fibrin and absorbi ngPCiramszerodeEesi t ed

wi thin bl ood vessels of a patient, conprising: providing a pharnaceuti cal
conposition that conprises Fibrinopeptide A or a fragnent thereof and a
phar maceutically acceptable carrier; and adm nistering the conposition to a
patient such that the Fibrinopeptide A or fragnment thereof is at a
therapeutically effective level is achieved in the |ynphatic systemof the
patient. Preferably the patient is a human and the Fi bri nopeptide A or
fragment thereof is derived froma mamal i an sequence of Fibrinopeptide A
that is not a human. Administration of the conposition is preferably
directly to the Iynphatic system by transnucosal adm nistration, and

conpri ses an i ni tvhegin thy@aeit pantaipysebstintiatly mpdelecahidfbengpeatde fyPrefepbly bt | nued

adm ni stration, agdfktheconniigapuedcaidny rieptbbfeainictnchiasorngmper e t han once a
week. Anot her emmom%m&e aaffat@ mas ulaagq,a;sbcaﬁmessceﬂlogeeg%ad g, A fraction of

clarified of partlcuaes susanla onentsi are within a
nol ecul ar wei ght "?péeﬁﬁ’émb?rgrla‘fpé"ﬁq ApBHrdreanye ﬁ'f‘]f“gﬁ%’"r g ¥B6Ut: 1, 700 Dal t ons.
Preferably the mansel yephaipn ordgeienes, admnisprasipr sy that e plologicplg activs fgw i ne, a
caprine, an 0Vi nefthegentds rdigaed imes syskmofdpaient @ ablodhlogientiy effgfivet he i nvention is
directed to an ag&thiraiddNRolpRicid isan 2@{4hicKiea GDRs@bltteR@ndazesoguiRNce sel ect ed
fromthe group C%%lnﬁgdlfragblcgggwe@ggcelsQsMcall)ﬁnam}anredlél and 17-19, a sequence

of Fibri nopepti de Anoitl-!nere o?lme%o?t@e 1nven910nlsad1rec gto z(zl)rgeth(()){fort brglmnopeptl de B that is
substantial |y honol ogous - b spec or t pr oduce

Fi bri nopeptide B p{m@%fi Frorfepefe Ef‘{:j‘i??ft’mpé‘ﬂ?ﬁ Péﬂvﬂ‘§g PhATREeyst i°°§’|"‘lsy°“no det ect abl e
Fi bri nopepti de A conPrising EiprizprienjidetBpea fpgeeptitheeefmhiredn theceymppritipisprips a

pharmaceuti cal | y ségaeps @ideunttaibriiopptids MeR 2 pigimadegicallpxampleeyrievat er, oi |,
edible oil, fattYnd& SivridopeRia€iSor ALY BRACCHREi a5 miatithal tik 982 gl ycerin,

9 | yco I, an d conbi Ihm Ial%Qtﬁml;lJtlﬁJgg QJSC of @E CQI(‘I[%L{%L QQ)L &tl&gé‘l}pllelg adthl nlstrah(ﬂc l'udes, for

exanple, |emon oil, SIE PSBSUChnLattLCFI inope tldeBgrfrE%E)ne tt%er 0 ach1 ves Preferred agents are
fornul ated for orf 4Py arn (R ehfllc or intravenous

adni ni stration sERPerkeAY efff"ﬂ@ 1?5‘?‘ W@@‘F&gﬂa‘v SHET i’f\‘}’ép"f“ﬁ?‘fﬁ“ﬁf mipyis agent is
rel eased i nto a Sfdmigsmaih Fefopbly hemtientdpta hgnap ing i dlodg iserdutjprefef ect i ve
concentration. Alis@depsu@ifag Fof @fnple Sartiaitls, Qx6HaR Hiseddk) C&linc HiSasa dishe@tmaliys Suppl enent and

agents which are ur bia¢e§@tse£s£ Q%Jaﬁc%(ﬁﬂécﬁ@lenlc%%acﬁélaﬁrscl§6ﬁm'mhet| cally

man Uf aCt ur ed An OS;ShmlC lupus er}%g,rlnaqo%urs] tOI' Lﬁ)ccrantvc (%htfs lﬁergsorgr 1Isa II%ITI !)rgg%§$r§d t 0 a rrEt h Od

disorder, such as, for example, an overactive immune system. The preferred single dose

for treating or

contains from 0.1 mg to 10 mg of active ingredient.

Another embodiment of the invention is directed to a fraction of serum of a
mammal wherein the fraction contains multiple components, is clarified of particulates,
and substantially all components are within a molecular weight range of from about 800
Daltons to about 2,300 Daltons. Preferably, the mammal is selected from the group

consisting of an equine, a feline, a canine, a bovine, a caprine, an ovine, and a murine.

Other embodiments and advantages of the invention are set forth in part in the
description, which follows, and in part, may be obvious from this description, or may be

learned from the practice of the invention.
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preventing a disorder of a patient conprising: providing a pharnaceuti cal
conposition conprising Fibrinopeptide B or a fragnent thereof, wherein the
conposi t iw 200m0a8sns substantially no detectabl e Fi bri nepgptseae/zgeenind a
pharmaceutically acceptable carrier, wherein the Fibrinopeptide B or
fragment thereof, is derived froma mammal that is not a human; and

adm ni stering a dose of the conposition to the patient, wherein

adm nistration is transnucosal such that the Fibrinopeptide B or fragnent

t hereof achieves a therapeutically effective level within the |ynphatic
system of the patient wwthin 5 mnutes of adm nistration. Preferably the
patient is a human, and the disorder is an auto-inmune disorder, such as,
for exanple, arthritis, Crohn's disease, Coeliac disease, diabetes nellitus
type 1, Gave's disease, idiopathic thronmbocytopenic purpura, psoriasis,

scl eroder ma, systlewiition of thgBigwsesyt hemat osus, or ulcerative colitis, or the

di sorder is a i nmgaer egukifdt onFiprichepids 4Bk nausledsyd@stc fdndon texanpl e, an
overactive imune syst emurilibfiypindd RIPbRA0S inRGLE Ad0RE sRMaabNS from 0.1 ng to
10 gy of active i ngr edi ec!aﬁtainséglpl;itbil%’pep 'Jgp/paqaﬁﬁgla?&el;raggeneo?ventI on is directed

to a fraction of serumoé .8 erein t raction contains multiple
conponents, is clarified@f particulates, and substantially all conponents
are within a nol €e&Far wEFYMTES st BrPFPBR sseifivgonriEm #dns to about

2, 300 Dal tons. Pref er abl apyte Bxpremengiyitertic Engepiglehielgis mebsefmo® t he gr oup consi sting
of an equine, a frYukBe, BPLC &R 6fthe BovmOMiui Gactid eGB@hdni b idEni&VI Ne, and a
nurine. Qther enbodi ment ga.aneh AWM 0ERm kDS seRMONPLON 2Phe set forth in

part in the description, %\Qi2 h, f.ol l.ows R&p% in pbarnt e obvious from
this description, or may be ?Véeéerlr?'é"de From t ’éheﬁalg%ﬁa%zgﬁ%%m{a%e

i nvention. Description of "FHE P T4 “Fi gure 1 Effect of Fibripopeptide A in
a natural and syrfigyeti c HEE rerding ofithy Bauingserpin Gastisin pribodjmentfof the igventitng  Pont o Tor e

i nfection. Activated SerRenks #2882tand0 Bi300em tdentifies asGBRIM ARjedds dt iopept | des A and B
as well as the Fragnent nf3&omRiMBTBAakG3 1.6dahQuEa2Eliicect of PEGyl ated and
non- PEGyl at ed syniheti ¢ i BrhdigRRthAL AR lnRHh&r RREHLMTENt 8l Al l ergic
Encephal onyeliti s nouse ﬁQQO%Ls.emnlf%rgtlljorn(caon3.nsljklglﬁigertge%tcye%un(t)gf t he Bovi ne serum
fracti on embodi nent of the InVention. Peaks at 21, 73 and'22.84 were both
identified as SERIM A, PEBREA Gtk 357389 Oy grepides wognejdnificd 9dt i fi ed as SERI M B;
the smal|l peak at 20. 13 swimenbisreveysf thegesiin fftabased shaves nSERpriheC.,

information for the other two SERIMs in the equine database.

Figure 6 HPLC reading of the Human serum fraction embodiment of the invention.
As can be seen, the human sample contains many more peptides than the
animal samples. However, samples still correlate with the majority of the
peptide mass. Peaks at 29.46 and 20.96 both correspond to Peptide A.
Peaks at 25.27 and 30.41 correspond to peptide B, and the peak at 19.16
corresponds to peptide C.

Description of the Invention

The human body has an amazing ability to heal following a severe traumatic
injury. In considering the differences in response to injury between those suffering from
severe trauma and those suffering minor injuries, three differences stand out: 1) Those
involved in severe trauma have a markedly enhanced immune system response; 2) There is
arelative minimization of swelling in the early stages of injury for those experiencing
severe trauma; and 3) Severe Trauma creates a numbing effect, decreasing the pain felt by
severe trauma patients when compared to those suffering more minor injury. The medical

literature and the current medical paradigm attribute these findings to the “stress response”
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Figure 4 HPLC readi ng of the Equine serumfraction enbodi mrent of the

i nvention. Peaks at 21.32 and 18.30 were identified as SERIM A, peaks at

14. 56 anaw@20B310é85¢ SERI M B; the peak at 11.62 and 11. 82CAUS2@BBRAT Fi gur e
5 HPLC readi ng of the caprine serumfraction enbodi nent of the invention.
The horse serum fraction contains the highest relative anount of Equine
SERIM A (peak at 17.86). Other peptides were not identified in this

speci nen, but review of the protein databases shows no sequenci ng
information for the other two SERIMs in the equine database. Figure 6 HPLC
readi ng of the Human serum fraction enbodi nrent of the invention. As can be
seen, the human sanpl e contains many nore peptides than the ani mal sanpl es.
However, sanples still correlate with the najority of the peptide nass.
Peaks at 29.46 and 20.96 both correspond to Peptide A Peaks at 25.27 and
30.41 correspond asdalemam&f@lﬁogaousaiadphtnhﬁpaaeaiﬁsra;ponswA &&ip Gr@Epi@sponds to pepti de

C. Description o elegs@aedmkn@mp@gea@mjmghamgmnmgsg%mﬁdﬁwwérmz' ng ability to

heal follow ng a sev the differences in
response to inj ur‘%?”bsg{ %ar’iy‘f e%eggu'gjfsé'fe&ﬁeép"?s %2}‘: Se@ pé‘pgafaurra and those
suffering nnor “sz‘iﬁ‘r"icéfg“‘cdﬁﬁ?‘*ﬁ@“&??‘?é‘rséﬁ&’é‘%“sB‘T“‘éﬁﬂ’“tﬁm“e“‘ 1) Those involved in
severe trauma have aHadrakedditified@ nimaam eferokinpamimiies ofysilemmeelshonse; 2) There i s
a rel ative m ni mhaabetnprviably Bavtel 4s Ageclies bit hecy@akdayivighagesenf 1 njury for those

experi enci Ng seveh&uilesRW B adike cétllnﬁﬁev%ge;ﬁ&@H%hgglm@éen@t numbi ng ef fect,

decr easi ng the pa}‘)}eaou];lyeld&ntlgyas %V%all‘llea& veg%% ep%lle%he se%uences opcencaﬁrrpar ed to those
suffering nore m nqr dical Titerature and e current nedical

paradi gm attri butp@“‘leﬁ%aét © ]r’fa‘id’r‘f {285t Payrolt PLETIPEERITRYEMnd t he rel ease
of endogenous endeiFqrhtifeshagegothesp previghslydeserigedy Ehaspprpiides foll m typelstsys 1of  pept i des

rel eased during tiHes®astdapmsof@f cloting trschde.3nd2pBosdyde@nd & prtpfthesi Ngl y di scover ed
that are responsichhpRménOkseRBidhy Gfihe bdp@iesd@daRd ds baki of@e cibiig Sasede kRES response. Wen

these peptides ang, Hénhéeh %&‘ﬁle éyiaku%l%éﬂﬁls&o@n&ﬁ%%eek Prév%usf %é@:@é&%ﬁ has
t remendous benefits t? are.id ed. unber of

cy t oki ne activit Ireé;o izZe; §£ epe;EtBea otI the com81ement s¥ste%ave rﬁt bF]en {)/revas é' descrlpb? E,‘VI ousl y
BiE P"l"’ﬁ‘é’r"l’f?”e B hrectidiEe] VPR Has W been ot her wi se

identified as nol*E¢HrE
shown. | n additi omnvicudedetertie Thrlkseriptipn beseingliseloses Fogt these pegtidszreggleydiei n t hat were
not previ ously i depbst ok Behk Aghe ie@hagiMoa brly yathaledid i@t seertbabuginces: Wi | e t he
sequences of cer taghaft RHalsdBToodRKeIsHA RAlalldis hed. orateppages of these
prot eins and the rel Slﬁ'ﬁé tnegnit%lcion Qi’ ﬂ%lclgtgrigga@la&eymany small peptides are released in

the activation of the proteins which form the framework of a blood clot. These

degradation products have always been considered relatively inactive peptides although

some minor activities outside of the clotting cascade have been attributed to them. These

peptides are present in the bloodstream just long enough to be further recycled, with half

lives of only minutes. However, given the complex interaction between the various

systems in other physiologic processes, degradation products from the clotting cascade

have the ability to up-regulate the immune system, as the need for clotting typically

coincides with exposure to pathogens. Also, cytokine activity usually occurs at very low

doses. The ability of small volumes of these peptides to have a profound effect even with

their very short half lives in the body is surprising. Although unexpected, this may be due

to a need for an up regulation of the immune system when there is a breech in the walls of

a blood vessel or of the integument.

Peptides of the invention have this ability to block the deposition of fibrin and
associated material. This is a direct effect or part of the result of the immunomodulation

and stimulation of the cytokine cascade, but the fact that Fibrinopeptide A either directly
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active peptides have not been previously described. These peptides fall in
two classes: 1) those released as part of the clotting cascade, and 2)

t hose relwazet/mgsspart of the conplenment system Many ofPCTRS2@e2d60eS

rel eased as part of the clotting cascade have been identified, but the

cyt oki ne mechani sm of action has not been previously described or

recogni zed. The peptides of the conpl enent system have not been previously
descri bed as cleavages fromthe parent proteins, and their activity as

cyt oki nes al so has not been previously described. The description herein
di scl oses that these peptides are released in response to a break in the

i ntegunent. Most any pathologic insult severe enough to cause danage to the
wal I s of blood vessels will produce a simlar rel ease of these peptides.
During the initiation of the clotting cascade, many snall peptides are

rel eased in the atitdireetyrisgtyingf reguption pfFibriedeppsitioppreserts amajprineskiiough inamewor k of a
bl ood cl ot. Thes éhea@@denaat botacufe hddiiic Sisehsesy B adiltiviiiscohdment g@si der ed

rel atively inact lls\aaw@@ntraslsiﬁ‘ssmailsm@ggfafn%g{mdtmsmaue@%ssmtBI es outside of the
clotting cascade have be peptides are present

in the bl oodst ream | us dﬁn?gedpelgnde reeasﬁ-&’m?'ee% cled, with half Iives
of only nminutes. ??écf‘scad é"ﬁ“‘?“%%m’(‘i‘léﬁﬁ’l“‘@ﬁ?"di“lf‘ff'éar“%(‘f’f| on between the various
systens in other phyg?eélP"t?@in@‘%W@E@%‘S’Et‘i“ecﬁé@F‘le?é"a‘tcPIE?ﬁs"’GPEFa‘lﬁ‘E:t s fromthe
clotting cascade chnainps 4 skmeneeliiedtifigdyn SEQ INNDsr1sSgiA, Htd 14, rgorPMTunle® system as the
need for clotti NGnchyPircratibiey tha: EimPist EkASuartelof FiteoPREIL A 6 Copiipat d3pgens. Al so,
cytokine activi t%nd‘&%écl@LJeXfa%&%?ﬁbr%ep\{(ﬁk%réoﬁ?lwrrgﬁ?éﬁﬁms;Etbﬁmi@lg' lity of small

vol umes of these pe with their very

hav
short half lives ' °R’F‘1‘1‘SCL“‘B”"‘*&§}’““"S of Bariald {“qi‘"°£‘°eqﬂi1"t°‘r’%8%”°%°m fiment

Surpris Xpected, this may
be due to a need PEFPeENbuPIFEF ﬁfylbﬁ?‘?"‘ﬁ‘f f“’t“llﬂé*“af‘ ?fﬁ‘i?r’ilém"g sPurEhihen there is a
breech in the waliivetionfis alsp distetsdi 2 pauangahat qoptaing fre primare pontepigfivateing acid Pept | des of t he
i nvention have t hkubgingds éfidy yf thedforlehio @huertcds ePrakeibip stie bde@ tonifis f i bri n and

associ at ed mat er isgktantiallioQetdc@bleFibehopeit B.Cirdie@6ll thdgenf¥athls cibprishap® result of the

i munonodul ation Mccﬁt‘c&llwlze%ﬂleQerepJuchtabgr &MJPQ IsJatQ‘ ll%aﬁg(ﬁiqﬁty acti?lyt the fact that

FlbrlnopeptldeAelt ec suts In"the regul ation of
Fi brin depositi on"pt Sacc}fagc{ef'icen‘ﬁ > Iim'cf)r’rr’ egzifé’f i cozlblﬁatms ‘ireﬁean?“rﬁnﬁggenent of both
acute and chroni d‘“’EPF’§é°&’§@’§°“alPiPse ?“tsf‘%ﬁ“"d‘?‘ﬁ%“‘&ﬂﬁ’ﬁl"éﬁ’rﬁ'ﬁt‘e‘isyst emis activated
i n response to tHPgrmared Cappeiiar byilnsdlatd Napgritelveick is boooaahy exposure to

i nfecti ous agent Seferefce] IPRfhID+ibId/oil iHAludd i ekdimipie, (bmpegd i pbpil@mint sil, btegased from t he
C3 protein of the.eanR bRl AASCRY Sids @md ﬂ:o%taﬁta bw&&sag&@a.fehl S

| munonodul at Ory f(%l% a!tcgi"o;&{a'l 1r smuco?qrba(PQtlergq mph ic, orlntre?venlotg\a{ mI;]nslra%n is directed to
an agent conprisin alnin nce 1 dent 'fied in SEQ I D

NOs. 1-5, 7-9, fucggat th%g(ﬁ)ogliaély ac%vlg fo?bof ?o?agglﬂr r§16aseg into a system of a patient at a

physmloglcally effective concentration. Also preferred is an agent which is purified from

ent revlouslé
U

biological sources or synthetically manufactured, including both the peptide sequences
themselves. The invention also includes nucleic acid sequences that encode these
peptides.

Another embodiment of the invention is the agent described above and herein, that
is a dietary supplement. The agents of the invention are safe for human and animal
ingestion, and non-toxic at all effective dosages, and contain no endogenous endotoxin or
other harmful materials or contaminants. Administration as a dietary supplement can be
as the agent in a pure form, preferably transmucosally and more preferably suspended in a
fatty acid, saccharide or polysaccharide, oil, or other carrier substance (e.g. as a liquid, gel,

paste, powder, tablet, or pill) for immediate absorption by the mucosa of the mouth, such
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i ncluded are peptides that conprise the sequence of Fibrinopeptide A or
Conmpl iment C3, and a sequence of a region of Fibrinopeptide A or Conpli nent
C3 that iwo=0intasssi al | y honol ogous between speci es of maRtEskE100R@&sS pr oduce
Fi bri nopeptide A or Conplinent C3, respectively. The sequence may be
derived from human or non-human sources. The invention is also directed to
a sequence that contains one or nore conservative am no acid substitutions
of any of the aforesaid sequences. Preferably, the agent contains
substantially no detectable Fibrinopeptide B. Preferably the agent further
conprising a pharmaceutically acceptable carrier such as, for exanple,
water, oil, edible oil, fatty acids, lipids, polysaccharides, cellulose,

gl ycerin, glycol, and conbinations thereof, and any of a nunber of
conventionally used carriers such are disclosed in WO 010757 entitled

"Phar maceuti cal @Gomdohe PrigenAs deietay suppigmery, the peeint fdn beRdymimisterydyto  pebianich | S

i ncor porat ed by roeh 8fadticeyith otf¥ Bfr@kddlcr as@ibbtye @ifdod prdacd. udes, for exanpl e,

| emon oi |, pepper m Nigokrlembo@ienth AOEveRERM RN to 2« RhmRERE coflBleldf @l 0i | s and

fatty acids derived .fra nts. Preferred nts are fornulated for oral,
t ransnucosal , parccér?f’f'sénlgg'g}fngﬁe%?ﬁﬁoéf|a e ’naf’dgg}\?/aénﬁ%eﬂuscanéﬁﬁef%b?%t ration such
that the bi ol ogi CETF Y GRrinpRRHAS AT Femet berefite 4 terepepiedla By nto a syst em of
a patient at a phyapofrefeibly i thgrapetifalyefiieira anpopnnis Bevt & laneitcdC meARSO preferred is
an agent which i grefudishite @thpdsifi@rmdxiinole Ogrheditall Saietrie edeegtatios yraverdnet | cal |y

manuf act ur ed, i NGkpdgtion@d dambidies tRtida SPGB SBOMANEDE sfReBRL Ves. The

invention al S0 | NELHReSHBHGLFGy BEkwd SINGRAGES: h MAknCRAOMR duhese pepti des.
Anot her enbodi nent of. the |1 nventi o |bt§a above and
I

eolipt RN LON LS the agent  degcr) be
herein, that is a drerary Suppl Rt Re EGERTE G FRE ivent i on are safe
for human and anifiHY dfeiE Sbringnptidedh dbeqesrostignepay cagpaingbriropeptidet 7 ve dosages, and
cont ai n no endogéinemg therppfitbat Txderyediiom @ tujmary or fparuprfany put prefdrably imapnglianr  cont am nant s.
Adm ni stration aSeqgend bfFibadopeptiiel P V@RSt &aeds hmoditmink@ueatgent in a pure form
preferably transmgassld ¥ indReanlIRLE 2 RiehShadl dvisUsRaRdedlint laa fatty acid,
saccharide or polysaccharide, oil, or other carrier substance (e.g. as a
l'iquid, gel, paste, powder, tablet, or pjll) for i di ate absorption by
t he nucosa of the nog’f"ﬁ’?_regwgﬂe&%"fﬁ?ﬁlﬂvé'?“m’[’g‘!ér“fe%)tﬁ fjarod \RI=A"ef ot ary suppl enent ,
t he agent can be PEYA{"AT SPEYF &f@ Paignt ampsisies RaqyidingrPharprocytics wPaitiPlon Wi t h ot her
i ngredi ents such cgrspriging Figrinbrentidy 2aqy Bonplimeht 3.0 4frgdu ofteitherndd her enbodi nent of
the invention i s pairfa@Gic@l actDrat® cihin IPFRERYILI EiRlositBRITRA& kdnki@l CONPTr i Si Ng
Fi brinopeptide A QL fubAGTRBEnod B 2R e AEpBeR AN CRGGHE LSl |y acceptabl e
carrier, wherein the Fihrino s at a

pept] de A or .frg ment Qﬂgr.ef\of i
. ent o er, 1S defived from alglamx?a that 16110 ulﬁan,afn adminis emliﬁa- .
t herapeutically eflr‘ra ective anount. Pre eréat_ Y I:) eralpeh hl cally effective
amount is fromO. ise ?,Fdw foalpqsxﬁ@ tor{lgj'patlmt, gberema ministration 1s transmucosal such that
the Fibrinopeptide A or Compliment C3, fragment of either, achieves a therapeutically

effective level within the lymphatic system of the patient within 5 minutes of
administration. Preferably the patient is a human, and also preferably the disorder is
vascular inflammation or coronary artery disease. The preferred single dosage of the
composition contains from 0.1 mg to 10 mg of active ingredient, more preferably from 0.1
to 5 mg, and more preferably less than 1 mg. The administration may be on a periodic
basis, and preferred administration comprises an initial administration of a single effective
dose for a series of days, and a subsequently administered dose administered once every
other day, more preferably once every few days, and more preferably once a week or even
less frequently. Administration for all doses is preferably oral and transmucosal, such as
under the tongue. Preferably the Fibrinopeptide A or fragment thereof stimulates the
patient’s cells to release cytokines IL1p, IL-10, and not IL-1, IL-4 or TNFé. Another
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preferred is the conposition wherein the therapeutically effective
concentration prevents deposition and stinulates resorption of fibrin
wi t hi n t woertwassscul ar spaces, such as is associ at ed BRCTIUSC@OOR®Y artery
di sease, and subintinmal spaces in a patient. Preferably the conposition is
nontoxi c at the therapeutically effective concentration and substantially
free of detectable Fibrinopeptide B. The conposition nay caontain

Fi bri nopeptide A or fragnent thereof that are derived froma human or

non- human, but preferably nmammal i an sequence of Fibrinopeptide A Manmal s
t hat express the non-human sequence of Fi brinopeptide A include an equine,
a feline, a canine, a bovine, a caprine, an ovine, and a nurine. Another
enbodi ment of the invention is directed to a nethod for treating or
preventing a disorder of a patient conprising: providing a pharnmaceuti cal
conposi ti on conpmrickiegspeRiisder thpesirdtpel Fitkénonsptigy B cObpmtentirdntupresed, ot a fr agnent  of
either, and a phay gk, bedd diiniaeeedh BiinepetideBrbingifig ageR Bikddigabl y t he

conposi tion does RRtind@liRls indodts basibab kmarakat ss@dsc Fst br i nopeptide B, and

the Fibri nopept I Q%nnopeg{{d lg:gnml'el"egﬁp Lre l§§-loxu§ agltagclm&gle oQLorceJul;stg'SJs (e.g is derived from
a manmal that is not huma se dtrﬁe conposi tion
to the patient, M“é"??éf}ﬁm‘éa&f?ﬁ‘%‘ie f’ éf‘P‘B‘H’e’i“% ri? 'Veﬁg %‘6esf‘sa PRTCH t hat t he

Fi bri nopepti de Atspctid®pfivimeepiide4£3, fragnent of either, achl eves a

t herapeuti cal | y ef f e8iofhyentodivei of thy ibvinition i dyeted ty mdtead ¢fprevenyizt em of t he pati ent

wi thin 5 mnutes dgbsitachiisih Sk k@ bis@bng iRmadeiablinn dobevesdtidend: | S a human, and
al so preferably taagomewys}e};mens Tyeées&md%m o RS fhacficalCOr ONAry artery

di sease. The preferr sage, gf 0si.tion tains fromO.1
ng to 10 ngy of actl Ssgmrl”ﬁ glﬁmesg p%’od% (rr:oeehemrelg v agmemgg%&to 5 ng, and

nore preferably PSSRy "‘aily ?‘fﬁp‘ablfﬁaé”e‘aﬂ’ﬂfdﬁimg'f‘fné’thf °8’Hp°ﬁlﬁ’9t°l3§a“‘8h a periodic
basi s, and pr ef ertrit helfiiripirptide Atof Gmrrlmanph préeepemef eiteriitdal admi ni stration of
a si ngI e effecti veragogdly filedtivedeva 8 hdhiesd iothe lghepsic sysamcbf e rgtighsequent | y

adm ni st er ed dos @B thd parles@ s € AimM Wehe@bropeptat A& ICokbAMent ¥ Saginef er abl y once

every few days, %PQRF‘BE&QE&L‘%EQQ%s&ﬂéﬁ&oﬁhe\éﬁféﬁol&lheﬁé(é‘ﬁbti ess frequently.
Adm nistration f al’| ransmucosal, such as

under the tongue%""IBIr1 €18 mStbfm °{t%° "l*—mﬁmn lsrf”ef%blf 5"8“ &y t/&Q'e PR ERENt t her eof
stinul ates the paYFajreog! aﬂ‘@?‘?“%“”f G‘dfﬁp'éséf%m‘ 3 19piel e e ety | - O, and not

I L-1, IL-4 or TNRconimedadmnisptiot md thedntipusgrdpipistiatipn fs prmopeithan qaesteyerri t y  of

Fi bri nopept i de B f@fdays kven sp@atda@iak ofe@n e tspr essed, such as, for exanple, by
the adm nistration of a Fibri nope ti de B bindi ent BI ndi ng agents

i nclude |igands, ant MB8EEEI™G} Sﬁ‘f“‘e’ﬁ’&'ﬂﬁ/‘l‘rﬁfe&t F‘rg%f" fHE 4r e specific for

Fi bri nopepti de B,™m&R»hefsi e W&bf(}p‘amsaw'évlﬁfewweak Isdarifefd! Biedletsdle one or nore
subst ances ( e.g. and substantially all components are within a defined molecular weight range. Methods to

fractionate serum by molecular weight are well known and include dialysis with molecular
weight cut-off membranes, centrifugation, and salt fractionation. The molecular weight
range is preferably less than 3,000 Daltons, more preferably from about5800 Daltons to
about 2,500 Daltons, more preferably from about 1,000 Daltons to about 2,000 Daltons,
more preferably from about 1,200 Daltons to about 1,800 Daltons, and more preferably
from about 1,400 Daltons to about 1,800 Daltons. Preferably the mammal is an equine
(horse), a canine (dog), a feline (cat), a bovine (e.g. cow, cattle, or bull), a caprine (goat),
an ovine (sheep or lamb), or a murine (mouse), or may be any suitable mammal that

produces Fibrinopeptite A or Compliment C3.
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i quids or chem cals) that render the Fibrinopeptide relatively B inactive
as conpared with the activity of Fibrinopeptide A Another enbodi nent of

t he i nverwDan1o/w48s4r ected to a nmet hod of preventing dep@sirtiseeromteshs bri n
and al so absorbing fibrin deposited within blood vessels and ot her areas of
the body of a patient. These nethods conprise: providing a pharnaceuti cal
conposition that conprises Fibrinopeptide A or Conplinent C3, or a fragnent
of either, and a pharnmaceutically acceptable carrier; and adm nistering the
conposition to a patient such that the Fibrinopeptide A or Conplinent C3,
or fragment of either, is at a therapeutically effective level is achieved
in the lynphatic systemof the patient. Preferably the patient is a human
and the Fibrinopeptide A or Conplinent C3, or fragnent of either, is
derived froma mammal i an sequence of the sane nolecule that is not a human.
Admi ni stration of t hé&otapmhodinenofthe ventignrisafrestedtbingeceticqmpising yreptide t he | ynphati c
system by transnu&esiad a saekide af SEQ IDAN0s B0, 18 ROl 7-CH APqubnBSFidiopepidet | al

admi ni stration amd, §§J&§1@g§ﬁgﬁohyﬁﬂb§nofeﬁﬁgBtﬂ#@@bﬁgﬁﬂyﬂbrﬂoﬁrﬁgﬂe@&n and the
continued adm ni str.at w days such as once a

week or even once Spemesogmmfnﬁall&]ﬂrfmfhﬁwlb”mﬁ%gﬁBOggerablég‘e ag%“mll nvention is directed
to a fraction of SCEPHAN B sHraneral of fiprareertfe 4 RECTHAPFEA Ebnt ai ns mul tipl e

conponents, is cleawiisng epptarpfceuialvatoppiblateme suchasdor gty vt Pilgdlby al | conponent s
are within a def icihédy avitd i beysacahmideg ldllulpsa pigerin, fdedl.hvidenbingiofsr act | onat e serum
by nol ecul ar wei @tot,af otsBbvenkddd WhicA R aslisAGddsd & wbir@byBdsiedd t h nol ecul ar

wei ght cut - of f mmrrmgz@ﬁzgal c&ﬁd&‘ﬁ:&" ltng\%hrﬁﬂ Bo@ng (v&@ﬂ it mJon@rﬁgdlenatl on. The

nol ecul ar wei ght ran nor e

e.ls :
preferably from aelgeremtg)Sﬁ(Br@fe'%ael ?lﬁe a "idXde %: exafnplﬁ?egﬁ'b" ﬂﬂé’f’etm%g'F orrmr e preferably
from about 1, 000 gﬁﬁl“te‘b‘}’fsmfnbmﬁ‘ﬂﬁﬁﬁ‘f‘b‘ezr%@l PEPEEHE 2 Pbele pref erably from about
1, 200 Dal tons t o peltseseheridg, org@QacBalrefemakagenty prefformpipted fayprelftamsmgspsgl, f r om about 1, 400
Dal t ons to about paenBQOyh¥Rtit, ofiSraveddisadngiadibysudh khes i BiswERALl heBvediim equi ne ( hor se),
a canine (dog), ardebehiRQeldadodibe) a syRmldOLhiidR atle BryfhlogicMy¥rreciaat t1 e, or bull), a

caprine (goat), %&ce%hd}lepréf&bﬁ%m%nok @LIB)under% toﬁ?umrlsl) D&eredP4SE) . Or may be
et et of ek bt B i BTPL | T, §2fnoter
containing a seqd‘é“f’i‘&“@aléj’f““"slf@“f‘ﬁaNEﬁq“enﬁe“hTG’c°di‘hesepﬁﬁt‘dei7 19, a sequence of
Fi bri nopepti de B, orA=thgegudnoef bfinvgntipndgheagrntdfscriped Brovepwbegt e B that i s

substantial ly hormldia@sauﬁplebei WBEBnS (@€ in@StioDdre sABAT Alth& ardd Adxbal Pr oduce
Fi bri nopepti de B. mgPﬁogfaﬁrnam,ae attah SreAOEIhgeC A0 zoatms, esiblRtsRRibd@ot Y No detectable
amounts of Fibri ngp Eefr)mi{ﬂ maten%s or con axfm%efnfa b)deumstra ona ec.illgtgry zulplplieglpn?can be

as the agent in a pure form, preferably transmucosally and more preferably suspended in a

fatty acid, saccharide or polysaccharide, oil, or other carrier substance (e.g. as a liquid, gel,
paste, powder, tablet, or pill) for immediate absorption by the mucosa of the mouth, such
as under the tongue. As a dietary supplement, the agent can be administered to a patient
or in association with other ingredients such as in a beverage or food product.

Another embodiment of the invention is directed to a method for treating or
preventing a disorder of a patient comprising: providing a pharmaceutical composition
comprising Fibrinopeptide B or a fragment thereof, wherein the composition contains
substantially no detectable Fibrinopeptide A, and a pharmaceutically acceptable carrier,
wherein the Fibrinopeptide B or fragment thereof, is derived from a mammal that is not a
human; and administering a dose of the composition to the patient, wherein administration
is transmucosal such that the Fibrinopeptide B or fragment thereof achieves a

therapeutically effective level within the lymphatic system of the patient within 5 minutes
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conprising a pharmaceutically acceptable carrier such as, for exanple,
water, oil, edible oil, fatty acids, lipids, polysaccharides, cellulose,

gl yceri n,wg@l2gnalo485and comnbi nati ons thereof, or another ®OMUS20O2&LS carrier
such as is disclosed in W)Y 010757 entitled "Pharmaceutical Conposition" by
J. Arch and N. Bowing (which is incorporated by reference). A preferable
edi ble oil includes, for exanple, lenon oil, peppermnt oil, or grape seed
oil, or anyother vegetable or fruit oil or fatty acid, or a plant oil,

pol ysaccharide, or fatty acid. Preferred agents are fornulated for oral,
transmucosal , parenteral, lynphatic, or intravenous adm nistration such
that the biologically active formof the agent is released into a system of
a patient at a physiologically effective concentration. Preferred

adm nistration is oral, under the tongue. Al so preferred is an agent which
is purified fromelsirejhisygfior Fefergdy fhegpetisnt i5p hupgnanthibe diserde Is o apierimipingct ur ed. The

i nvention al so i dieddag®s aaCkaiple, addiisOCree it esliat diadse, Gnaaddlitishese pepti des.
Anot her enbodi NeRbe Pfrade D Bscdst) BRI BAmbs3yidp R pRBRNoridR SGkdabaed above and

her ei n, that is @yst (.eltlpag &lyth‘ls.r}i%glls %m%stlw CID)? om%gond%r 1soa 1mrBLQ§ fglllﬂ(}()? ntion are safe

for hunan and anina n% % I on, non-t oxi c ectlve dosages, and
s St

contai n no endogdi®iis eé%?ipﬁa‘b?ve’?f?vﬁwuﬁé’fstﬁ‘?% ‘ﬁ%"f“édﬂ“%lﬁ §¥or contani nants.
Admi ni stration a§mﬁmﬁW@PéW§w§Uﬁ%¢%ﬁ%ﬁ¥“€ﬁﬁ“ﬂ@P&@“FH@médéﬁP5|n a pure form
pref erabl y transmacosedrlefrabinibmidd metopmef er abl y suspended in a fatty acid,
sacchari de or pol ysagwiiaehid@nenr the invefionGd diied 16 affaktiodr seiialdsd ance (e.g. as a
l'iquid, gel, paSTnﬁmmam}éQiﬁﬁw frabtRPdoRtins mQﬁpleQerlpLQemJ QbiarkAEAARE :absor ption by

the nmucosa Of t he nDelflcon\lentlonaﬁ: oW, ané’lsu sgntlall: hl?com ongts arew1(ﬁf§ana1‘olegulet ary SUpp| enent,

t he agent can be *adm ni st er gm or 1N assoclation with other
i ngredi ents such“&?“?ﬁﬁﬁﬁB%V%?Q&%mﬁ?mﬁ%ﬁ&ﬂBPﬂﬂﬁc?dﬁﬁﬁﬁfher embodi nent of

the invention i s cefirprettaesditingheanolsqulaysight fagge oftfieragbpyt h¢§0 Biltonpe@ipint i ng a di sor der
of a patient conpsiodelrg anfriaapretiabigion aphd 2oPmeletd dat 1.800Rposi t i on conpri si ng
Fi brinopeptide B pRfcraly, fié bR iseld:Beoa ot grouphindistigbf b RGnLAAROSI ti On cont ai ns

substanti al | y no féﬂl%ta%G\Ilr@qlca%mglapcrvlnpgﬂgglgdngﬁnA’beg'%gitﬁleplmmpeUt ical l y .
accept abl e Carr'emmm¥@Eﬁ3me% e Fibrinopeptide or fragnent thereof, is

derived froma n& not a human; and adm nistering a dose of the
conposition to the pHbierRide AguRier ststrrapethe Sbingsposten i he@®hicosal such

t hat the Fi bri nopeptisee B®thgerofitiond filsin in thishrapeawstmobiizhtioraf Blsin depgsitter apeuti cal |y
effective | evel b this pack)asl tegbyphiadonte] 18 \y®re90f dfcast ACanfplRdtaic @fbtodd t hi N 5

m nut esof adm ni shidtshoRm nRuGhREARLY b dMendbdieHash SetaBUMAN, and the

di sorder is an al‘lq:bl(i)no empg ttgih é‘?}rntqg E Io r%lugehhe%ﬁﬂ d]::pgg’ltlogéﬁm!) igtimap‘rt hriti S,

Crohn' s di sease, G ave's

G o e T ie] L AT R Btr’e%a“%%’fl? PRy o oter e,

space) and thereby both control the progress of disease and ameliorate symptoms which
result from this deposition.

A combination of Fibrinopeptide A and B has been utilized in therapeutic studies.
But these studies have not differentiated the activity of one peptide from the other. In
addition, most of the existing published research uses species-specific fibrinopeptides,
thereby failing to demonstrate the cross species benefit. The activities of Fibrinopeptide A
as an immunomodulator are shown herein. Also shown herein are the high interspecies
homologous regions at the C terminus of the peptide.

Fibrinopeptides A and B act primarily on the immunologically non-specific phase
of EAE development by reducing the severity of vascular permeability alterations through
a pronounced direct anti-inflammatory response. This response ameliorates the acute

inflammatory response in a disease process. This type of response is therefore not
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system c | upus erythematosus, or ulcerative colitis, or the disorder is a

i munor egul at ory di sorder, such as, for exanple, an overactive inmune
system TWO 2progfogssned singl e dose contains fromO0.1 ng POTAB20MY/0d66RCt | Ve
ingredient, or nore preferably from0.1 ng to 5 ng, or nore preferably from
0.1 ng to 1 ng. Another enbodi ment of the invention is directed to a
fraction of serumof a nmammal wherein the fraction contains nmultiple
conponents, is clarified of particulates in a manner conventionally know,
and substantially all conponents are within a nol ecul ar wei ght range of
from about 800 Daltons to about 2,700 Daltons. Preferably the conponents
are within the nol ecul ar wei ght range of from about 1,000 Daltons to about
2,500 Daltons, and nore preferably fromabout 1,200 Daltons to about 1,800
Daltons. Preferably, the manmmual is selected fromthe group consisting of an
equi ne, a cani ne xpestefl iolzieatipdecregseithe injtipl @/mptamsefgs pytairemunegpcko i eyer imand  a nur i ne,

but ny be any suidsabiheatmnamahand: hakealjpg BehieesckEi br i nopepti de B

Fi brinopeptide A nakibhslpi@la rSMRlsBEH thdiepodiddguil @doBon bikGiinfhd ¥k deposi tion in
the extravascul arvasg.ﬂ%gn (Tpeq:¥opessgs% %édtfdr ﬁu@m 912 thJ slerp i)ygl#gﬂ{lehmves Space and

mobi | i zation of fibrin deposits fromthis. space ] erepy both control
the progress of dIFEERER S AT P Bragpidss %f)}}l*r&b{‘)'g'ﬂ%" Tt ?°é'§’ﬁ'“%/s fromthis
deposi tion. Accoroilaiigs e utilizpddn thermpiarify of ippe preparafions soagylatinartadly sk br i nopept i de
A, natural or syrnmhediatelcfollopving reranyal pfate Blodd Fren the doror animel eqpeBiatirdleasmzi N t he sub
intimal space (bQidk ofh@ pras ipdpiideswhiof ardtheldbjdetdf thilpatehl] GheSpPaGEmand nobi | i zati on of
fibrin deposits fram ffis niRaGEk pRRMind DELE Y B bDiCRRLER! sikd1e progress of

di sease and aneligrate s Q ich result fromthis de ition. A
conbi nati on of Fiﬂﬁ’rﬁ %ﬁn(%né%l?}lg éeécr}l%dgnas egteﬁtéséoukiémefﬁhmﬁnftf%’786283'3% nl&)et§ her apeutic
studi es. But thedB™&f ey g\ o8t A PEREeRe s ArHe B8t i vity of one
pepti de from t he pertifsese respopsibigded partionsh of thygharepeusf effpdhssenaith Al pfithsly publ | shed
research uses speepaegengpeci fic fibrinopeptides, thereby failing to
demonstrate the cros sy pedhic Gt tht presch@f ML depolitt ds @Sm@hanf=i br i nopepti de A
as an i munonodul af Q. Ak & 89 WA, Srfentifp S oA WA GLGL B @r € the high

[ nt erspeci es homolggous.if COLONS AL L8 rCul LM NUS, QL LG peptide.

Fi bri nopepti des AN Ii?,_ac prl‘r’mrl 1“%/ on THhe & minol ogically non-specific
phase of EAE devd&lUmart™ BsPLer-8eeidFs it 1rids slrsriet Ayesypse G 4aetar perneability
al terations throughy s enidredercieebniptingthe abipnefithese peptidestapeerioyslovesponse. Thi s
response anel i or ale@gositineof Bitibldne stimilid Ber@HHOT of fithie SIPO¢ B Bides fie 1eleatkll SEASE Pr OCESS.
This type of resppoNsGetSustiBe! Ri.QkROkvaX REGLS hilas iRt adecr ease t he

initial s y ITpt ons vs?ll(ch iﬁl{i]oit%td%iomg gbrig‘,tfgllg\geg by F&%H}Eopegt}{igﬁ, wBi;L,hrEE)motes the

deposition of fibrin. The combination however results in wound repair.

Utilizing mass spectrometry, a group of small peptides were isolated from serum
after filtration of the sample to maintain only those substances that were preferably less
than 3kD in size. The vast majority of these peptides of the invention are by-products of
the clotting cascade, although not previously utilized as therapeutic agents. The
therapeutic activity of these peptides falls into three categories: 1) regulation of fibrin
deposition and resorption of existing fibrin deposits; 2) modulation of the immune system
from the passive mode seen in chronic disease to an active surveillance mode; and 3) anti-
inflammatory activity.

The regulation of the deposition of fibrin into the extra-vascular space is
recognized as an important potential target for therapeutics for a variety of diseases,
including Lupus, Multiple Sclerosis, Atherosclerosis, Rheumatoid Arthritis, and

Alzheimer’s disease. In these (as well as many other diseases) the deposition of fibrin into
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to stop the attack and enhance the healing fromthe attack. Fibrinopeptide
A regul ates both the deposition and resorption of fibrin, and extravascul ar
fibrin. TWe2prioiwessses descri bed for obtaining the serumpPby/tsegrontesbhe above
met hods produces a serumrich in the peptides of this invention.
Considering no inhibitors of clotting are utilized in the majority of these
preparations, coagul ation naturally occurs imrediately foll ow ng renoval of
the bl ood fromthe donor aninmal or patient, releasing sone or all of the
pepti des which are the object of this patent. Once rel eased, these peptides
undergo further natural processing to create the active peptide fragnents.
Since the filtration nmethods described in these patents shoul d not
elimnate these small peptides fromthe serum and given the established

ef fi cacy of Fibrinopeptides A and B, these peptides are responsible for
part or all of t teexdtdrercseradt isen imfoftanteyentgethapropiession ofdistascofWhifetisse pr epar at i ons.
Many chroni c di s@gmegposiixdtiapiot be the @uspsfe pedic eiseat, the pripess yundlepiesing S as an

i mpor tant pat hol g@iiGuef@oh or@brin BlaSERABA pioBH LSS iPfe priple@¥BRdisfg t hese deposits

and el imnati ng tane'uct%r)l(clz 1§s:[=.dlb gesggggél'lthf?de (%Bgn%ﬁoeoiﬂ)gks l[hgrlptgl{aﬁlé?tgthe targets for

t herapeutics in t ese. di sease benefits of these

same peptides rePERSEY Wizeslo el mpishisues; g'ef?br‘héﬁ? "’15°p5p“€ﬁt°&°£ﬂ’vvas si gni fi cant

dat a dernonstr at i degesitipret G5 haf neyer befn reqgpizedas g papptialierpepts mb‘?"“é’(/é‘ht or slow the
deposition of fi ladditipn, Gevbkorsddenmitlomdf Ebrin y@ell cgsblishqd toi poventtife ndmpablieiline. These pepti des
are released i n arHha @ RLelclifRi RPredefte dflNRin Abded iviBidsd tiisdes eptiids b | N, Cl eavage

activates Fibri nqpﬁpemoﬂﬁsoésg MY &8t YRR b defdGis BiBRAShd bt Of fibrin,
foll onwed by Fibri nprpelgceSSisF)reSdmemAmeé ronot es t he dep05| tion of fi br| n. The
WO

combi nati on howeve n re air. UWilizing mass spectronetry, a
group of small pepti H@gn%faécai*e%ﬁe&f'Evdhefweewgfé?m"a%"a " ) tration of the
sanpl e to mai nt aidpmopsitey this esoecomiigtiop B G bgespohates opispepteddn fdg@t abl y | ess t han 3kD
in size. The vasden¥Bsjrdifig alcyhsifent etetaexd ef IpEiptind@8ndd, add nepndisppt@pbtioon ar e

by-products of tReuGle®Rid iarsgs 52580 o FhebMUAGRRBLinaPERM AU Ut i | i zed as
L e cat egor | 0o EHEIPAIBLE iR, l}'};ﬁﬁgfs. t.h ﬁsﬁeaﬁﬁpﬁ'egﬁfpi fon ot
existing fibrin depoQiefL:niaymaign geeponss o BRIEH it pracry & em from the

passi ve node seerfeitifieddtpepfifaion foms @ Zi{Ruhengotyppussct 3P RigeVei | | ance node; and 3)
anti i nfl ammat or y.28009.Vihdrejis, hobiver, 4 rerfpuddech chmy ebsequinepuidiepadaokiigetn of fibrin into
t he extra-vascul afis :SRidGR spesifichld @O GikioZLEkioMEpublished sIEH tREkpei@bi@nt | al target for

t her ape utics for A"ﬂeré{?(mnﬁrtu){ung Enc%éo%?eﬁf%snodels. In addition, the authors did not
identify the mechanism of an anti-inflammatory response, and did not identify the
immune-stimulatory capacity of these peptides. As shown herein, this anti-inflammatory
response is due in part to the ability of peptides of the invention to stimulate the release of
the Th2 cytokines IL-10. While this response is meaningful in acute disease, the acute
discase models are not designed to show the more significant benefit of this response in
chronic diseases. With just Fibrinopeptide A, three study arms were run utilizing various
doses of PEGylated Fibrinopeptide A. This modification was found to decrease any
measurable activity of Fibrinopeptide A, demonstrating the importance of the degradation
of Fibrinopeptide A in activation of this peptide.

In addition to this anti-inflammatory property of Fibrinopeptides A and B, the
cascade initiated by these peptides increases the production of the pro-inflammatory
cytokine IL-1B. IL-1B is an important mediator of the inflammatory response, and is

involved in a variety of cellular activities, including cell proliferation, differentiation, and

28



i ncluding Lupus, Miltiple Sclerosis, Atherosclerosis, Rheumatoid Arthritis,
and Al zheiner's disease. In these (as well as nmany ot her diseases) the
deposi ti omoab10fiossun i nt ot he extra-vascul ar space i s anPCEsSee1a02666vent in
t he progression of disease. Wiile this fibrin deposition may not be the
cause of a specific disease, the process started at the tinme of this
deposition of fibrin is an essential pathologic elenment in the progression
and tissue destruction caused by these diseases. This deposition al so

bl ocks the mechani snms the body usually utilizes to heal injured tissues.
The ability of these peptides to block this deposition of fibrin has never
been recogni zed as a potential therapeutic nodality. In addition, the
chronic deposition of fibrinis well established to prevent the nornal

heal ing of tissues, due to a cascade effect the presence of fibrin causes
i n these ti ssues aroPesjstsimidatyd gsfl depthielLil grerlates ymocgt mwdifetatingger t he resorpti on of
t hese fi brin depastrnSstioragobsBinbyiffudidd € .-1vadatsf aBllough @arhtiond Ihacas8eS t 0 resunme in

chroni c di seases demmeatédmmr;@d,egaﬁeagemtuf;,&smr&qmmmm%.ﬂrmrﬁctI on of peptides
of the invention nati o pcel]'t(‘uI/ThZ response, as

tr%ge cfa c re¥e'ﬁe of ?brobrast wth f¥cpor ang) colla enase gg)mtsynowa

represented in th a con el evati on of

Interl eukins 1B ﬁﬁﬂhfﬁﬁmﬁﬁﬁﬁﬁ?ﬁﬁﬂ%?ﬁ??@n{m @V@Fﬁﬂﬁab?“¥ﬁ?%rleuklns 13, 5,

6, and 8 and TNFPgoeemhER s abiliiy e ptimagiithedeas pipyitaglandis. Whilptha licrmtsee cel | s

(rmacr ophages, noAdtyR & tigsdeplidgapd et yetnes he.suffiches toamltck a pyrfehianmrat ory r esponse of
peptides, Fibri nepept, meleedN cfitthn Be imA@d syktbni i fuitd b@iddai Thi @Mol N @ publication
from 1978 ( RUhen%;rg txc'ilylbﬂﬁgrbc m%’tdue@olthea&fi u%amxg)%]:yggﬁtntyI\BL l(ﬂwhgl-llg) 109) There is,
however, a profoun oG Stlmlt%ny subsequent publication |ooking at this
activity and specitrEary i rHe lack of additional published studies in the
Experinmental All ergi é“PeA&S"@‘HIe Byt lipeqeepricmpthdTrioricelsgta s. I n addition,
the authors di d rierunimgduitolyfaseadelqesurip reinensd tsany tfechafthapipttepmeptn e anmrat or y
response, and di Geler@bf thedd gaptidesf iy refpbre: t thinmnia efbich, Rudpastsariyast e agaeatt y of t hese
peptides. As shomldaefrﬂ@siuamun&nta,h@m@ra&uiv.ryi Rtk fEERLrQEMyhesRense is due in part

to the ability o ng&ﬁéﬁ%‘f&!?&mﬁm&ﬁﬁo&A&Yvﬁ,%éé?é?ict&ec}orx%o'fﬁl%éiﬁ%ﬁuﬁes&be rel ease of the

Th2 cyt oki nes IL- ) L.LNl s response I gg %ﬁ% ! qbacute di sease,
the acute di seasé’ %ﬂ'e?mnﬁ?ee%%?uﬂegm%ﬁgﬁefﬁl He"HBFE" i gni fi cant
benefit of this reEPEREEM RPign TRAsTvae B Elbrinensptidepp and Bjag dgavefrast | nopept i de A,
t hree study arns theesrbexyl terminief thd fibirogagsubuairs iAo aig Bpl he®enh aikB@y at ed

Fi brinopeptide Aundlbd fmérpdtididg aitaf stBS bdesild BelpdieRt ithRAIBABRs.aNy Neasur abl e

activity of Fibr 'vﬂ;ﬁ%ﬁ?}rhﬂ?eﬂ&m oﬁﬁ@%&ﬁ&! deindPontRE dofRRLLARGE of the

degradation of Fibr LN on of this peptide. In addition
tllcan? (P as v1alIJle tl%ra&eutfc opt Ellff}é 5 f-le

to this anti-infl’§ I'nopepti des A and B, the

In addmon to the release of the above clottmg factors in response to a breach in the

integument or as a response to an infectious insult, an immune cascade begins which
heightens the ability of the immune system to seek out and destroy abnormal cells. This
immune system stimulation can be broken down into two aspects, the innate and adaptive
response. With introduction of abnormal cells into the body, the innate immune system
responds rapidly to ward off the insult. One portion of this response is the activation of
the complement cascade which activates a system to attack and destroy infectious
organisms. In conjunction with this, a previously unidentified fragment of complement
C3 protein is consistently present in the serum fractions from all mammals tested,
suggestion the participation of this molecule in the immunomodulatory activity of these
serum fractions. This protein causes a generalized stimulation of both the innate and

adaptive portions of the immune system.
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cascade initiated by these peptides increases the production of the
pro-inflammatory cytokine IL-1B. IL-1Bis an inportant nedi ator of the

i nf | ammatwoyoreewssnse, and is involved in a variety of ®e€riusk@o/oaess viti es,
including cell proliferation, differentiation, andapoptosis (stinulated
cell death). IL-1 stinulates thynocyte proliferation and differentiation,
possi bly by inducing IL-2 rel ease, although elevation of IL-2 has not been
denonstrated in our studies. IL-1 also stimulates B-cell maturation and
proliferation, triggers the release of fibroblast growh factor and

col | agenase from synovial cells (a stinmulator of other T and B

| ynphocytes). IL-1 has been identified as an endogenous pyrogen due to its
ability to stinulate the rel ease of prostaglandin. Wile the increase seen
in IL-1B fromthese peptides does not seemto be sufficient to induce a
pyrogeni c response, ﬁmwammal.dnoﬁﬁefc@@sge At didFPRBsB¥St EM i S qUite

pr of ound. The | agllévmq;fly 15%}{t[ﬁ9<g1% Aot%'thL Mter q(agelalgt ﬂh ?r@x(t Las QH e to the

anti -i nfl ammat or FCtﬂVI F %P usly stinul ated. As
the integument i S°PHE a‘f“’“fysTﬂ“s et ’6‘F“’°de F’&‘?\‘é’%a“‘%ﬁ'i'“ﬁ‘gst" APeeei®us chal | enges,
an i munonodul at &f PotgneranefgewtidesCliag hpvetspamewd T rarsipinpferseh of t hat

i nt egunent. The isedledBepiafnt Cherachiefsbmegtas Thisifipgmer ymeuss @nifoecidtshi s t ype of
breach, conpri sessnatest &astomplereht@n brbtkif; Mbemadg prbtaxefie s tidtiededammunonodul at ory

activity. In the RERGER%he QJmplgrsLﬁtm;s&aﬁeymgwégh@da%é mf amg(ra(aﬁtl ent of this
I munonodul at or y fb?‘iirzéﬂ %ydbmonstr%edlgereu]alga 8¥ tlonafl enﬁ'matlc act1¥1’r?1 (c)fcurs Clgeep {ides are

actually fragnents o escri nd t hese fragnents
are much nore act"f‘\‘)%"’"c“f'fdsrfp"f'fféepf”ﬂﬂ"1 W‘éé’batpi’aﬂ‘é h°mFBg°5PéTquf}°§f‘éhef"i“ﬁrl n,

Fi bri nopepti des Amzinye bugwithdifferences i theeirbpxy tsminui dhesdbptintiong/it the cabexy ni of the
fibrinogen subunitmgnufaveanaeBly.cledvaghfit: in gyen cobap@dd t oBerimaemisibxctesr go f ur t her

physi ol ogi ¢ act i Vikgk @B nila@piShe bdvit) 6@ ABechil) @n RAIMGAIN, hifppaoOdul at ors. Wil e
nmany m nor effeCE&aﬂ&m&Q&&meﬁplﬁﬂﬁﬁeHﬁMﬁmbﬁﬁpm&Q§%¥Ved none are viewed as

significant or as %Jﬁg‘pécﬁ ?@F@JHN% ]%g}nogers Jisclosed herein. In addition
&8 Apove

to the rel ease o ‘N T esponse to a breach in the
i nt egument or as “AEPESHHITEE of A5eing iy %EF“BE§9Wﬁ@&WP”*Hﬁ“|nnune cascade
begi ns whi ch hei gitttitsies atitiq &33 pwpifion tespltingfin 4 chemeeiintipyicreagsyis flem t 0 seek out and
destroy abnor mal segilids thelehteSesiltiitltivee 6y Sineied febtideRith@k fe@ianc€ an be br oken down
into two aspect s sedRENERRDAGE) BRG. A6 B0 dtMEnahBSD PRIEnoloWtktheeh Nt r 0duct i on of

abnormal cel 15 | Q.0 (A& 4BA0 Y sbliGe bAIALE IUD G SURLEILE SRS rapidly to

ward off the insu ctivation of the

conpl enent cascaﬁ@“ﬂﬁ?ﬁ%a%%??@%?@?wg“g STUMIE APtHER “Hh¥“est r oy
i nfectious or ganithémeptide Kireleasedip PR fegrentaer the cletypss of copplspeat /G383y uni denti fi ed
fr agnent of co np [logateg fytther toward the amine terminus than sequence C3f). With the minor exceptions

described above, this latter sequence has strong homology in all of the species in which
the full sequence for Complement C3 protein has been identified. In either case, this
additional cleavage separates off a fragment containing significant immune system
stimulation. This stimulation enhances the activity of both the innate and adaptive
immune system allowing for a greatly enhanced activity.

While unrestrained, chronic stimulation of the immune system carries a significant
risk of long term side effects as demonstrated with many of the other immune system
stimulators, when this molecule is used in conjunction with the anti-inflammatory activity
of activated fragment of Fibrinopeptide A the combination greatly enhances the immune
system and the anti-inflammatory activity of Fibrinopeptide A essentially completely

controls expected side effects. In addition to these findings, a synthetic peptide composed
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C3 protein is consistently present in the serumfractions fromall manmal s
tested, suggestion the participation of this nolecule in the

i MmunonodiD2VIp4sset i vity of these serum fractions. Thi SCprust@002@atises a
generalized stinulation of both the innate and adaptive portions of the

i mmune system No previous indication of the cleavage site releasing this
pepti de has been previously identified, nor does the literature acknow edge
that this fragment has any biological activity. This fragment is renoved
fromthe amne term nus of the portion of the C3 protein remaining after
pepti des C3 a-g have been renoved. The remaining fragnment is called

Conpl enrent C3 al pha' chain fragnent 2. This fragnment conposes am no acids
1321-1663 of the Conplenent C3 protein, the remaining protein after C3f is
cl eaved and participates in the conpl enent cascade. Follow ng the cl eavage
of C3f (am no acide selp?eﬁtélco;laatzmtheainﬁneie&irﬂ@ﬂmeiammgboh}e&ﬁmoftahat addi ti onal
enzymatic activi tFXhaQSB&hLQl%cno eavage of this peptide is species dependant,
wi th an apparent ho o) guence e term nus but with

di fferences at the gﬁ’ref)“gfm T msuﬁ"s“mgfaf‘ﬁ“t“t%&fﬁhéstl metis(e)nasnceda %he car boxy
term nus have ch&figed ‘%0%3‘1?91“@5%@@"0&“{1@%%%%&%‘%5%@at o ot her

manmal s, but t hi §3 vhamgendeeis(CAdbtyRiChERD (Wahmbeped. 1993t Yhiof t he nol ecule. In
human serum t hi Subfiiefdniweieh woDdis brptctad € Stertil Ele-SREMHICAGE a 453Rdnt1 336 of t he C3

protein, with a a@gﬁwm%lnp‘fme%m&mﬁgﬁlwﬁéﬁﬁ b plEdodidnabes, 44) . 1 N ot her

spe0|e5|dent|f| sk dll She SEQHENCE A8 cfnSuPshi L Wi onyef Arginine for
dycine at the 1§gﬂ€3 séct)sgﬁh ?g%yﬁpcgg%%&gs l|°§rf1(€lsu St tulé%po% at the 1333

position resul ti (1 ¥h=Y eé’ﬁ'éﬂ‘il@tédt?%m?‘fﬁréte'('f‘f“g&@&fé%sm""?'””'T‘H'E@g‘e substitutions

t heref ore resul t e ipprweydge of a truncated peptide with the sequence
SEETKENERFTV ( SEQ | DAd\@h of fie othenprewgirsitagn@ttived Complamaned3 &.invafeéin kool ogy bet ween
speci es vari es SlinglhdnytastaBhnd thefe@ifidpredinge not 0F aBOR Hakpdliethung vari es bet ween
speci es. This al GgEgs thtaﬁmlam DOheGilotn RN RELE mmglﬁou;daﬁﬁ Locakd gn of this

pe pt i de. However Bathor%caprocessesstﬁ?ucg:h ﬂ% stmrumlon onhe &TF E\%m lytﬁ znig%s ed as the next

segnent after th ocated further toward
the ami ne term niatt ‘f"ﬁ'a[‘ﬁm‘*é‘%aﬂ’ffé’ﬁﬁeé°’@§1“5m°as\?ﬁdf H‘SP‘FFE“Yﬁ“]ﬁB“rC"@BJ?E‘@ﬁtl ons descri bed
above, this | att &fh Siegiidrtnet shriciraigin horgriénseiedscedyyhiy rroteiglisirefegfd tedhe species in
which the full seguemodilabg fragGewqs CREMITE), Gafyipd titet dadiagoffien i dentified. In
ei ther case, thi $epddGinkil 1RNAkidGE RAVARRSRPALat es of f a fragnment containing

significant inmune Sﬁ&%moﬂolnmis%n% a:he-ﬁﬂéﬁcc&ﬁpkx{m&%&dn% enhances the

activi ty of both s}nthesullnn eaa'(t:ng atl?esm e I Vo?n (I;ng;rtqé(ough %yp%tce%srpfgl AVO\M ng for a
greatly enhanced 2CEA | unrestra JEChroni ¢ stifrul ati on of the
i Mune sy stem Cals)fn}hoélg oréen’geptqﬁlit fu]d &télﬁfg these peptides to treat a host of infectious,

inflammatory, neoplastic and autoimmune conditions. One embodiment of the invention

is directed to a therapeutic modality which utilizes physiologically activated degradation
products from the clotting cascade to activate a response in the immune system. In
addition to the specific peptides described, similarly derived or synthesized peptides from
the serum of other animals not specifically described in this patent are inclusive, as these
peptides contain enough homology and similar characteristics to indicate that homologous
peptides from other animals also will have the same therapeutic activity.

As embodied and broadly described herein, the present invention is directed to
pharmaceutical compositions and methods for the preparation of a biologically active
fraction of mammalian serum from animal blood to modulate the immune system, enhance
the immune response, suppress the inflammatory reaction, and reduce the chronic
deposition of extra-vascular fibrin of any other mammal under a variety of conditions.

The biologically active fraction prepared according to the methods of the invention
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risk of long termside effects as denonstrated with many of the other

i mune system stinulators, when this nolecule is used in conjunction with

t he anti-wof2bevmoggsery activity of activated fragnent of PETRIS2e0/02@6s de A

t he conbi nation greatly enhances the i mune system and the
anti-inflammtory activity of Fibrinopeptide A essentially conpletely
controls expected side effects. In addition to these findings, a synthetic
pepti de conposedof the sequence constituting the amne term nus of inf-C3
and the carboxy term nus of af- FA has this dual action. The strength of
the data supporting the utility of this fragnment is enhanced by the fact
that a known substitution at amno acid 1320 of Arginine with d utam ne
results in a C3 hypoconplenentem a (C3 allotype C3'F02') (Watanabe et al.,
1993). This substitution which would be expected to alter the cl eavage site
causes a si gni fi dalaes peplidetshaprrgvignionerentiteaey therppitieOns potedipt of syl t i ng i n a poor
response to pat hadvegings a@bild Feng@bg theapaddegdierronglt, batddRrge {tvdgiessent i al presence
of this nolecul e i trabliod HBdod Lemmnstngm@ps&em wihrSa1 B0 RSO Can be

extrapol ated to qgmmﬁ;s&mneof las?a,mmmﬂsox i Qia&gmctggahtsnlégo stinulate the

i nnat e immune syst ragments of Conpl enent
C3 is involved in efeﬁ?t’ ItlsI erf‘eﬁfe"&aﬂéa&%cﬂmﬁh"p EQB Wt i apparently is
not. As part of tc’l‘f@°‘T"PfEsraéF5‘é‘EFt“?‘E"§!é?‘l§ﬁq‘°F Pie’s pevise ol Hirderpigie®idti| e has been
shown herein to hewducga serpre figetivd eptginiizdhee paptides ingludy byt g poelimjtedad ultpat hol ogi ¢
processes t hr oughitidee HBLA sephtanh, lothdd fofads offchi@natofFipbiN@ngSYS i®Mtraddh,i | 1 ZI Ng t he

traditional norremgiygstdg,{u@uggfm glagopgoggpgn@ggﬁgt cascade, this protein would be

C0an ement C3h. Si nC%’h'le wserumallows?ortgquera atlc enef?ltls fgrregthzggnpllm?necgt I(:arﬁsc?‘:g)e

this proteinisr ferred to as. I mmuno fra
clarifying the t eéedb‘lfhmﬁg‘f‘?ﬂ{?'i"fc%”“&fg“’t"ﬁ'f’%‘“ffé‘blf‘%aﬂ% 'i(‘gyé"l‘frﬂs‘i‘“é@ out SI de of the
conpl enent cascad@minafygaf apympteppier leyger §3 58P, prd@sfergtmplesyieriggecathan AR apeut i ¢
conponent of ser umaroferglymioliesi of irgpthibd réthapedsanigenp@|e blohg & aderiel t he ser um
conmponent t hr oughndoh@nods 6L &% fither fleerBhBodiyl iHo Asikod fufer chripki@RL at i on, and

utilizi ng t hese Q@PJf lnglgﬁngtszgd btlo()@\% th@mtllg%Elerglrymdldg{ca%g&Ha}c}hlasdddltforn(](fl anmat ory,
neopl astic and a tcpb{m/nro ﬁon% Ire?erals)l com l’lSeS?anQC otllrgq]q atlonoft he invention is
directed to a therape Daar Ty WhiGh G TF 2 e8P RVEI°6 0gi cal Iy acti vat ed
degradati on pr oddiﬁ‘t““an‘?‘Ped?ﬁ“‘tff?@‘°‘&lFB‘iz‘t"la‘i‘i‘@‘°‘&"ef‘éé‘b‘a‘émt“8” ‘P‘F?féﬂa@ a response in
t he i nMmune syst enftenafivelydhdiypihitized teym frivtion 83 basispinded i enppirqidaty sgtiarer i bed,
simlarly deri vedndamigysrt h@l bsaigtarp@lemehes infplo@rhe bdaeal Betodptef ot her ani nal s
not specifically gaschéhed in this patent are inclusive, as these peptides
contai n enough hgnplagy and simlar characteristics to indicate that

honol ogous

1) Another aspect of the present invention is the biologically active serum fraction
which is producible according to the method of the present invention, or prepared
in any way as to include the serum fraction of the present invention.

2) A further aspect of the present invention is the utilization of this serum fraction as
a pharmaceutical preparation comprising this biologically active serum fraction
according to the present invention combined with any of a variety of additional
pharmaceutical grade additives to facilitate the utilization of the receiving animal.
These additives may include fillers, carriers, binders, adsorbents, preservatives,
diluents, etc. In a preferred embodiment of the pharmaceutical preparation of the
present invention the preparation is formulated in a solution for subcutaneous or
intramuscular injection. Other embodiments include the use of the invention as a
topical preparation such as a gel, lotion or patch, a sublingual solution or

preparation, a suppository, a lozenge, capsule or tablet, or the like.
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peptides fromother animals also will have the sane therapeutic activity.
As enbodi ed and broadly descri bed herein, the present invention is directed
t o phar reweuviocaisséonposi ti ons and nmet hods for the prepRCatUiSeL0026685

bi ol ogically active fraction of mammalian serum from ani mal bl ood to

nodul ate the i mmune system enhance the i mune response, suppress the

i nfl ammatory reaction, and reduce the chronic deposition of extra-vascul ar
fibrin of any other mammal under a variety of conditions. The biologically
active fraction prepared according to the nmethods of the inventionisol ates
pepti des that provide for extensive new therapies. One enbodi nent of the
invention is a nmethod for providing the peptide, for exanple, by producing
a biological active fraction of blood serum conprising the steps of: (i)

wi t hdrawal of blood froman animal; (ii) isolation of serumfromsaid

bl ood; and (iii) i $0hRkd ssgec@ftﬁerp@gektiupéamggmk &k B0 godRes RiRept des. It is

further preferred th t ani qggpgl sane
characteristics are otﬁ)n %lﬁﬁese lgverglgnrola%]a O malp@el n%a%wla&?& pgel%%h as a fow .
Preferred nethods tomﬁWBH%E@p@é@@&ﬁﬁ?@??@??&ﬁ“@ﬁﬁfgﬁﬁ?Wﬂ“?%ese pepti des

i ncl ude but are not infeqipntigtymengndyyéteripay ufej | t r ati on, HPLC separation, other
fornms of chromat ogmaphsr asparvgpidpichearlinvdnliowitk sk tfrthabiblqzmlly atiebypmi S,
centrifugation, el eckiRpPhetpstnSinvediBth: 6t imSceutidtirdpRatibrathsSRtetm al | ows for the

therapeutic benefit, ifil & RbSLEH @GnldiAln e rSBLHT i kb der ed to 1imit

t he ot her nol ecul es g{mm“ &8m£n%aﬂgce|V|ng animal. ldeally this results in
elimnation of any T esrarger erthan 6 kD, and preferably nol ecul es

| arger than 3 kD. F)nA‘&th?SFSéﬁ”‘é’F'Feé’éfseé‘h‘Bﬁ‘mnﬁé*ﬁt‘“ Effhef"ﬂ‘égwﬁléf"’ﬂ‘ﬁdmﬁ‘f the present

i nvention the bl ood frastiogpfithe prsert ingriidy @ of 2 pramengicahirapagion of the peeseptur t her pref erred
enbodi nent, the net ha@ntfonotiiR@odueong s inGiesgiod thr@roshl e aginst banrglbat i ng sai d bl ood
w th thronbin, eitheﬁ&@nM§$gg@gug§$$%ﬁpr by the addition of thronbin in
vitro. The nethod g)r %Ioﬁgr J.ctyof t.ge%pé?';u u§/§1§on§sralgus§ Bf%'@ blgﬁgmhbﬁoﬁ%‘s‘lrdnz ation of said

serum and the serumifraction IS fTrozen - 80C until near the
time of usage. Al ter FStTVEFY=¥HEPYBH ﬁ%me%ﬁwa%?”mm?° ActT®n can be
suspended i n an appr Bpsricaf e§6¢ﬁ?¥ﬁh“§ﬁ@”&ﬁﬂ¥ Argreriayeyral Iy as a dietary
suppl ement t o i npr ovafettibren inomped velrianokd. on of t he i mmune system Treat nent

1) Another aspect 0f afolh@ afpdc5@d Hresentii/@Bdniis@a ude 5¢ tHe BiGlogRbiP b @isiad | y active serum

fraction which is pr ﬂﬂmbf*alesresam@mmammiaéa@cmépmalo@ﬁmgrégeet present

I nvention, or prepar %\% tio fonaf? %m&\z@t%nc%am dlcau n rthlélgeeatm%nrt](%clﬁoen{cl\'}im fraction of the
present invention. ) ? er % ]9 ?

Gt 1 2ation of Thi s SERERE FARYAOR TR st . ce. b hmsnond iy s | S 11

8) Another aspect of the present invention is the use of the biologically active serum

fraction of the present invention or of a pharmaceutical preparation of the present
invention for the production of a medication for the prophylaxis against viral
infections such as those listed above in human and veterinary use.

9) Another aspect of the present invention is the use of the biologically active serum
fraction of the present invention or of a pharmaceutical preparation of the present
invention for the production of a medication for the treatment of parasitic diseases.

10) Another aspect of the present invention is the use of the biologically active serum
fraction of the present invention or of a pharmaceutical preparation of the present
invention for the production of a medication for the prophylaxis against parasitic
diseases in human and veterinary use,

11) Another aspect of the present invention is the use of the biologically active serum
fraction of the present invention or of a pharmaceutical preparation of the present

invention for the production of a medication for the treatment of Autoimmune
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a pharmaceutical preparation conprising this biologically active serum
fraction according to the present invention conbined with any of a variety
of additivwoabioptessswaceuti cal grade additives to facilit&Ce&/ush@owedchs zat i on
of the receiving animal. These additives may include fillers, carriers,

bi nders, adsorbents, preservatives, diluents, etc. In a preferred

enbodi nent of the pharnaceutical preparation of the present invention the
preparation is fornulated in a solution for subcutaneous or intranuscul ar
injection. O her enbodinents include the use of the invention as a topical
preparation such as a gel, lotion or patch, a sublingual solution or
preparation, a suppository, a |ozenge, capsule or tablet, or the |like.3)
Anot her aspect of the present invention is the use of the biologically
active serumfraction of the present invention or of a pharnaceutical
preparation of the pfitssesincludingfeeprpaoidarifitsy Sysdmic Lppupiivieemitasys, of a nedi cation for
the treat nent of acuberado@es Mied Cinnettind 0k Digdase.iSpgréntsidease dvdasiv,et er i nary use. 4)
Anot her aspect of t hﬁnkQBﬁ@@ﬂaﬁdyliuM@m&lﬁﬂnﬁrﬁs E@@t’%@mﬁg V;salﬁtlsbi ol Og| cal | y

active serumfracti Ogarcgtiosxg Iﬂ(ﬁys&&sﬁ§ grg}tlm fopsv&% ’s 1sea(3er Ulgtatl\% CBQ?&JTRCEU'[ i cal

preparation of the present 1nvention e production of a nedication for
the treatnment of chr BAEBAELEPYEF i nfection in human and veterinary use.

5) Anot her aspect OPAtHE *BreersBrRresiRyertmiisls uie &f the figlogipally aggte syWie bi ol ogi cal | y
active serum fracti ofiactiph oftiig gresent @weativt or piaviana¢ewioal pepargibn dthpivaanimaceut i ca
preparation of the pmes®Aior thep@idioh A médaktiol Heehe Plafiidid 6iNebgiof a nedi cation for

prophyl axi s agai nst maafdtr%ahﬁ.hgrbem;eﬁ,gaaggﬂeagethawn%@ﬂ@s@dwyeterl nary use. 6)

Anot her aspect of t hBeg rr§t§1 1seaseszﬁ\{lzehgmers Blsease Pgrgnson"é%lsea e, etct)he bi ol Ogl cal | y
active serum fraction of th

invention or a “phar maceuti cal
preparation of the pF???WF“PH@@hF?%ﬂ”FEW“?ﬁ@”ﬁ*%ﬁﬁEfFBﬁmﬂﬂwﬁ medi cation for
the treatment of acut® Rfupglndiveifigetidcon i n human and veterinary use. 7)

Anot her aspect of thénohere®end thé mesa@ridvenden is g ude hishe biglegicalfy adtitkaerddi 0l ogi cal |y
active serum fracti OBactth oflid GredH RERHA or bl ¥iRRale@idal Sparton AthPRAhiTACEUt | cal

preparation of the prneeﬁt%mormememohgr@mzd%m&meraga%e&wwgﬁm@f a medi cation for
the treat ment of chrB i.nfec i.on HBV HSV, HPV,

vlGdle ?uﬁ Sod Ll
etc., in human and vesw““m"‘?'mmmmm%am emm%?bpn?°mﬁ"i e present

i nvention is the use‘ﬂf“?ﬁﬁ“ﬁlologlcally active serumfraction of the
present invention o Awtheraspesiphthnmeeatitvintenis tymse plaie diplpgiraly adtivetséran pr esent
i nvention for the pr ot bitefrewdd inenthied bfalain@RutiDprephrition Phogdyd axi S agai nst

vi ral invention for the production of a medication for the treatment of inflammatory

conditions of the musculoskeletal system in human and veterinary use.

15) Another aspect of the present invention is the use of the biologically active serum
fraction of the present invention or of a pharmaceutical preparation of the present
invention for the production of a medication for the treatment of Hyperimmune
conditions such as mitigating the process of anaphylaxis and decreasing the
intensity of seasonal allergies in human and veterinary use.

16) Another aspect of the present invention is the use of the biologically active serum
fraction of the present invention or of a pharmaceutical preparation of the present
invention for the production of a medication for the treatment of chronic wounds
including chronic pressure ulcers, diabetic foot ulcers, etc in human and veterinary

use.
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i nfections such as those |isted above in human and veterinary use. 9)

Anot her aspect of the present invention is the use of the biologically
active seworeofoi@essson of the present invention or of a PERAUILALISMNLH66TI
preparation of the present invention for the production of a nedication for
the treatnent of parasitic diseases. 10) Another aspect of the present
invention is the use of the biologically active serumfraction of the
present invention or of a pharmaceutical preparation of the present
invention for the production of a nedication for the prophyl axis agai nst
parasitic diseases in human and veterinary use. 11) Another aspect of the
present invention is the use of the biologically active serumfraction of
the present invention or of a pharnaceutical preparation of the present
invention for the production of a nedication for the treatnent of

Aut oi munedi seases i ncluding Rheumatoid arthritis, System c Lupus

Er yt hemat osus, Sceraaehdrespectivl thepebselimenera isithy ese fiths Bol@icdly se@s®ym Sj ogren' s

di sease, Psoriasis, midoyér@s priieht iRy bela bilashacditich fRBAMH ¥ & pRELNT 1 1S, Behcet's

Syndrome, Vasculitisy 2ar 6ol g0RkEn ot PUNMIE QR hlahen AN RIIQSI S, Chrohn’ s
D sease, Ul cerative It] et .n_human and veterinary use. 12) Anot her

. S, C., I
aspect of the present™FRVEATEA™Y £ PR Gse of the biol ogical ly active serum
fraction of the pr&8&Afhe]FpyeeitiE prrenbipvedipr isbhaEriont Bistredri®fepar at i on of the
present invention f o¥didatyeurpngal uretaiaiyn cogrisipg thieldklagigdly ©tive feom frich@ t r eat nent  of
Neur ol ogi ¢ di sor der Sactoritil i th prgenDevAR corfitikd Wi adpbfaeased addibsbit | pl e Scl er osi s,
etc.), Degenerative [h&eas&Sivd gk BBkSioll HBERSRIng MAkhddson' s Di sease,
etc. ) , Neur opat hi es delliv%‘sbn%t {ngdde ﬁllgljs,ga%%;s,mngefs, a];(al)ééntcé\,’pres%tva%‘yg%, di ggs ot her chronic

nerve pain (RSD, etc.) 1n human an eterinary use. not her aspect of
the present inventiofi“is the use of the biologically active serumfraction
of the present invenip&nbetrefafd enbodiment ifivsenf herpgseniipveniarthst i on of the present
i nvention for t henejnidiyedduaisyoteticallymhedghata tynthesis ¢f these peprdest Theat ment  of

Neopl asti c D seas@etic pppddettivi@e scamibio Bty as arie-aITaGon ok R4tk iz as, and

Ly nmp ho !TB.S I n hu Wﬁhqmsveﬁgogl%lﬁ@ﬂ i%el{ﬁ&ﬁs dirgcét} to mgﬁa%'&ndmg&&e o@f t he present
invention i s the use i 0 ve.serum fraction of the

. .~ thepe tid?sfcontl Qs? Re seI ugngé! o) gl!Q' I¥ N8 ?—Ell as well as conservative
present 1 nvention Blp _Of é) prﬁar_ TT%CGU I cal preparation Otf. t he pr esent
i nvention for théroutet PYlcsrs Berep e S8t BHoFBY o trradtfrent of
i nfl ammat ory condinthétiopetidesfare ptfeed forfrseipdnd & kéedklistatad 2bayrst em i n human and
vet eri nar Yy use. In a further preferred embodiment of the present invention, the medication is any

peptide with the following characteristics of the activated fragments: 1) a N-terminus

comprising 8 to 20 amino acids, 2) this portion typically contains a greater than average

number of acidic amino acids, 3) a C-terminus containing the sequence FLAEGGGV SEQ

ID NO 22), a homologous sequence, or a portion of this C-terminus comprising the

sequence GGV (SEQ ID NO 21), and 4) an expected Arginine missing from the C-

terminus when compared to cataloged peptides for fibrinopeptide A. This terminal

sequence is highly conserved in mammalian species and is believed to be the active

portion of the peptide.

Another embodiment of the present invention is a peptide sharing these

characteristics or homologous structure to these three peptides possesses the same biologic

activity as the invention, whether obtained from natural or synthetic sources. Preferably,

these peptides represent conservative amino acid substitutions of one or more of the amino

acids of Fibrinopeptide A or a fragment containing a conservative sequence thereof.

Conservative substitutions are defined as those amino acid replacements that preserve the

structure and functional properties of protein.
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15) Anot her aspect of the present invention is the use of the biologically
active serumfraction of the present invention or of a pharmaceutical

pr epar at 0 20fo/108s4pr esent i nvention for the producti onPofl/is20medR@at i on f or
the treatnent of Hyperi mune conditions such as mitigating the process of
anaphyl axi s and decreasing the intensity of seasonal allergies in human and
veterinary use. 16) Another aspect of the present invention is the use of
the biologically active serumfraction of the present invention or of a
pharmaceutical preparation of the present invention for the production of a
medi cation for the treatnent of chronic wounds including chronic pressure
ul cers, diabetic foot ulcers, etc in human and veterinary use.17) Anot her
aspect of the present invention is the use of the biologically active serum
fraction of the present invention or of a pharmaceutical preparation of the
present invention f ol tiskeboimaydhsetriidspbtaid fepmthe Hiripcatnialpn cifaip from 4ne  t r eat nent  of

ot her fornms of clafienikosiolfais R the BmifblasiBsaquentethf teibiiopeptiad A/in thsi@mosdp@y A f ur t her
aspect of the pregeidngb0VERkde®N IS the utilization of this serumfraction
as B dietary suppl oMkl ERARER O CAIRDEILNRLIL Subbolaglea |V act v

serum fraction acco resen tron conbined wth any of a
vari ety of addltFBWﬁFdﬁgﬁﬁme?éHQdﬁﬁﬁ??? Ves to facilitate the utilization of
the receiving anlnalAmWﬁé@@“@ﬁUﬁ%?W@@“ﬂﬁvPPWEPH%@“%%PW%@@? carriers,

bi nder s, adsor benmttien. pepprepemy ptificeegfilraton proertisslatingd peptidelwith &e sbaye t her preferred
enbodi ment of t hehatiG@stiofandthtLadpinREREhe pepfieidn buidbgdubligiech®ed podkicé ON I S produced
synt hetically thmgug&wgggngﬂmpg§hs of these peptldes These synthetic

peptides have the sape.biol.odjc thvity a filtered fraction of
mammeal i an serum In this. embo dmm“m? fhe mﬁomm°“”ﬁ‘ﬁ§mamr%cted to the

i sol ati on and waﬁﬁ%ﬂﬂPﬂ?ﬂTﬁMTﬂﬁmﬁéﬁﬁFE&?W%ﬁﬂﬁ“%?WB”PW@”?ﬂquence of SEQID
NO 1-21 as wel | agtieephborogetd rpideseritpining prefudt By e gt intgredlsioiecaat | ons t hereof . I n
a further enbodi mekhigedineftattt. s | Nnventi on these synthetic peptides are
utilized for treat "ERtS eodiBentiRlplot@Rl BiduREOM BiectibimaocbudbytallFa preferred

enmbodi ment  of th%@t&@fﬁ.@tﬁﬁdmhcm{l &a%i?mnoﬁ Hﬁd’é&%&@&hep&mk& any peptide with the
fol l ow ng characteri st | a, N-term nus

conpr i Si ng 8 to ﬁlﬁomatrgr%reﬁ Oy tanéen t1 trat{oFi.dla y51s cen%nfug%ox% CICCtIOEhOIl‘e%l y COI’] tains a

greater than averdy&™funber of acidic anlno acids, 3) a GCtermnus
cont ai ning the sequehé@eﬁlﬁ@@ﬂﬁwthQMPDmNQMQQw%ﬂhnh@ﬁﬁmagaus sequence, or a
portion of this GninAfsfaaeiSndRAT6cksSH BrGtorkd Tzen until processing of the serum

occurs. Dosage aliquots are stored frozen until immediately prior to injection.

In a further embodiment of this invention peptides thus processed for autologous
injection are utilized for treatments 1-18 as delineated above.

Another embodiment of the invention is the production of antibodies or antibody
fragments that are specifically reactive against peptides of the invention.

Another embodiment of the invention is directed to nucleic acid sequences, and
sequences that hybridize thereto, that encode the peptides of the invention.

The following examples illustrate embodiments of the invention, but should not be
viewed as limiting the scope of the invention,
Examples

This invention is the product of a review of the available literature, analysis of
mass spectrum data from ultra filtered fractions of human, bovine, feline, equine, and
caprine serum, followed by establishing the fractions and the synthetic peptides as
possessing the stated immunomodulation. The process of removing blood from an animal

or human the clotting process is initiated unless a clot inhibitor is utilized. The peptides
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sequence GGV (SEQ I D NO 21), and 4) an expected Arginine mssing fromthe
Ctermi nus when conpared to catal oged peptides for fibrinopeptide A This
term nal wWequmieessus hi ghly conserved i n manmal i an speciP€3/tspeloiogecbe! | eved
to be the active portion of the peptide. Another enbodi nent of the present
invention is a peptide sharing these characteristics or honol ogous
structure to these three peptides possesses the sane biologic activity as
the invention, whether obtained fromnatural or synthetic sources.
Preferably, these peptides represent conservative amno acid substitutions
of one or nore of the am no acids of Fibrinopeptide A or a fragnent

contai ning a conservative sequence thereof. Conservative substitutions are
defined as those am no acid replacenents that preserve the structure and
functional properties of protein.In this enbodi nent the peptide obtained
fromthe fibrinogamishipitanehdidaud ddprichibynupsybroddts oeymlingatige. t0 t he ami no

aci d sequence of VJaJlﬁszangmmeEaeqﬁmﬁr e o3 OB AR g O UCNC] g data i s

included. In a fuyrt €S possessin

t hese characterls?b?nmam% ??“V”?%Hm?m% T?% %%§?§WT®§§PE%I|negted abovg
Anot her enbodi merteseest offhisenzympindbedlogdfireimphysilesiply gk mady Ppidsio\ff ng bl ood from a
patient, perfor mmrgvabfite qadiexy fimmastaisioing Hy thiserzaieifromfitgnopplissh andd| at i Nng a pepti de
wi th the above chariaodfidci8dnialCas thia By B Giaser 6l i Riuk @ hiriaghs thib Srgipigpt | de as an

aut ol ogous 'nJeC%kQ@e&QaQ&QQM&%nkQ&mQk&&ﬁﬂhgmﬁ&$ﬁﬁh&MmQRehﬁ@ invention. In
thi s enbodi ment proces rum ma A, Short tinme and the

remova act1 ates qnese% fmde mt[) otent mu'yunch o&lp{ors Oﬂle amout

serum may be reinject e. serum nmay be drawn in bulk and
then snal | port|8ﬁ§“b$mW%@“ﬁ piRjrestle Hwﬁﬁﬁ?Fﬂ@wBHWP&FﬂPﬁ@“ﬂWﬁduct may be

gi ven at i nt er valveshag @ findghe il atredq ety mesh spesfromgipata from apyief de agimddodi nent t he
processi ng for auteofiggous 3 pndpe Cliciodypemidetha0@gisplatedyjomalh fpurokmmeel vari ety of

met hods i ncl udi NGpekihndnt s $8d 1 N2l Wb plelRlcbof R Pepiidainkho Bovinddhdline f Or ms  of

chr omat ogr aphy, speagg,wmmai Jnmyu aLsLJla@& mramss %@Llyaﬁansmh@mw i fugation,
el ectrophoresi s, he. bl ood drawn is

i medi ately pl ace ? AF8d and t hen
processed or stoP@Hm¥W6?@ﬁ‘ ?“*e%*%@é%@ﬂﬂﬁm@P“FH§“§%¥ﬂﬂ?occurs Dosage

al i quot s ar e st or‘eghink pxd2eexynanitasy B ip bpmendéren ied Ky legpreffigient irqgesi thgp esersi on. I n a
further enbodi mendanighis.t hi s i nvention peptides thus processed for autol ogous

In addition to the activated fragments of Fibrinogen described above, each of the

anpg H)rocess¥d tl?e same ]@v l}%the amf’lﬁt of %eepepqpe w1tl1 tqetermm:}l

samples except the equine sample contained the previously unidentified fragment of C3
complement described above. This fragment lies at the N-terminus of the complement
C3c alpha' chain fragment 2, comprising 12-17 amino acids, depending on the species.
Searching in three different data bases, this C3 complement does not appear to be
sequenced in the horse, possibly accounting for the lack of identification of this peptide in
that sample. In the other species analyzed, this fragment has considerable homology,
especially of the Amine Terminus. The homologous segment in the human C3
compliment fragment also has not been identified as being cleaved from C3c¢ alpha’ chain
fragment 2. This human C3 alpha chain fragment has a strongly homologous sequence at
the N terminus, with the substitution of only one peptide through the first twelve amino
acids. The data indicates that a higher quantity of this peptide in the caprine and bovine
serum fraction analysis, possibly accounting for the preferential use of caprine serum in
much of the available data. The activity of this molecule may account for the utilization of
the goat as the primary source for animal serum in the serum fractions currently being
used for therapeutic, as the presence of this peptide in the goat and cow appears to be

significantly higher than was found in other species. The MASCOT search database used
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injection are utilized for treatnents 1-18 as delineated above. Another
enbodi nent of the invention is the production of antibodies or antibody

f ragnment swohato/muss4speci fically reactive agai nst pepti desTafs2eleméonyent i on.
Anot her enbodi ment of the invention is directed to nucleic acid sequences,
and sequences that hybridize thereto, that encode the peptides of the

i nvention. The follow ng exanples illustrate enbodi nents of the invention,
but should not be viewed as limting the scope of the invention. Exanples
This invention is the product of a review of the available literature,

anal ysis of mass spectrumdata fromultra filtered fractions of human,

bovi ne, feline, equine, and caprine serum followed by establishing the
fractions and the synthetic peptides as possessing the stated

i mrunonodul ati on. The process of renoving blood froman animal or human the
clotting process incajungtipntwitmthedasy spebtemetry gesuitd iggntifipd iy phritidedrtheiBavingend | | zed. The
pepti desfound i nchpfbeSamgledak Bskdudnteait, 8 ofdridalifietit 20 pessiplé €qomdabname | y bypr oduct s of
the clotting Casgaé;lsampléstmm&te i R boSipEh8de b afd Ll b R grebel &ty t €1 i nal
Arginine in these ongephumanxmﬁucnu%d gqgh des had been renoved. This
activity is due to he presence of box tidase B The presence of this
enzyme in the bl oodsf‘fh%“él?ﬁ“”rf‘ﬂ%‘ieﬁ‘f' GYTERPY es*\’}‘élfs e Bay™bept i des. The
renoval of the calrlt*féi%g/mt'eveﬁflywsrsﬁ%&rlgmﬂgh@cfbryﬂeﬁw<§” bedhfPymRsPify b m

fibrinopepti des Andahadesddbed figménndt CE8mpligent) Algingpepride Blmay stilbbebhim®r@nzynme i s present
in the serum and pRQE &M oife thekhbebtioAingits MAQacCdf @R ViggRanQBnob CittiRaEsant  basi s for
mol ecul es contai gy, agapam@@,ceawsﬁ,@fy (g};e&y@ecﬁc %mgraﬁ bl Se mpOVal activates

t hese peptide into gt [ unt. of the peptides that
had the Arginine s‘%epf)ld"c“r?eftbg’aﬂ%&%umanpe s ]ﬁm TE fewm%lefeﬂ ahi mal sanpl es t hat

it was hard to f|“|ffﬁ“af“r'|‘§‘°‘1“ﬁlf“l“s‘ba§’ﬁ‘f“fStﬂ‘é”sfhﬁ““tsﬁ’éa°ﬁ‘ﬁ%b§ha§1ﬁg5’f"i°%?ﬁ’étry data from any
of the ani mals ( Swelitfeihepptogyseven betvizen cRsely petgtedispeciestprenguion ngrkediediffereple t hat was
i sol ated from al lseqfietu frontrRMAREbringpR@EIBENS Was SEQ | D No 12, but the presence
of this peptide in tbRe hoefi@s ANElerBRMIERC SRPGIVIRLYVAS pdfbrAtai@l and may be
associ ated with %\cafagésmﬁ@;assme@amﬁ%ms Trznsnho%sdwmpwmm&m(processed the
Safe V\B.y) the am)ubnt of t tl tw but no si nnc thom(r)]o n egclegl ne still

1eAfan 1n]?e% e% uno (§ ant gelhgp

attached was far °’é‘/a‘irm'm° process of renpval
of this Arginine "W”(%Fﬂ?ﬁ%yl}ﬂ‘éb’ﬂhﬂﬁgﬁecg ?‘H‘“Hﬂﬁﬁw §i¥gﬁ'ﬁfpf“§s afar |ess
efficient proces$.than occurs in animals. In addition to the activated
fragnments of Fi bri nogeRr ddemadilitiesle &bayie serud@adionodeentcd1t: stagepl es except the

equi ne sanpl e contiai A&Hs hiPentdo YldHaShM A b 1dRA tdkd e foaggent of C3

using three different specimens: 1) synthetic human activated fibrinopeptide A, 2)

synthetic animal peptide imf-C3; and 3) a filtered lyophilized serum fraction from goat
tested and found to contain all three peptides. While these substances did not perform as
well as a direct anti-viral, the results did demonstrate improved survival of the treated
animals when compared to the placebo group.

In this study several criteria were analyzed. These included liver, spleen, and
serum virus titers; Serum alanine aminotransferase (ALT) determinations; livers and lungs
were scored for hepatic icterus on day 3 of infection; daily weight measurement; Mean
Day to Death; and overall survivability. The two groups treated with test articles
containing Fibrinopeptide A performed identically. In these treatment groups 60% of the
mice lived, while in the placebo group only 25% survived. This improvement was
statistically significant for each of the Fibrinopeptide A treated groups independently (P
value = 0.03), and when these groups are combined to calculate the overall improvement

with Fibrinopeptide A the statistical significance improved (P value = 0.015). This
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conpl enment descri bed above. This fragnent lies at the N-term nus of the
conpl enent C3c al pha' chain fragnent 2, conprising 12-17 am no aci ds,
dependi ngwonotow4sspeci es. Searching in three different ®#aTask@asmsqses hi s C3
conpl ement does not appear to be sequenced in the horse, possibly
accounting for the lack of identification of this peptide in that sanple.
In the other species analyzed, this fragnment has consi derabl e honol ogy,
especially of the Am ne Term nus. The honol ogous segnent in the human C3
conplinment fragnment al so has not been identified as being cleaved from C3c
al pha' chain fragment 2. This human C3 al pha chain fragnent has a strongly
honol ogous sequence at the Ntermnus, with the substitution of only one
peptide through the first twelve am no acids. The data indicates that a

hi gher quantity of this peptide in the caprine and bovine serumfraction
anal ysi s, possi blingreased supyivphilityregrurfed evert thypgh there fras peobierivaitle diffesqacedgpfanyceipr i ne serum i n
much of the avai khabhepdishad cateria taatd Giigeagting 6 chrhge infie Shilitgok ®Oitks® may account for
the utilization gfshiie gﬁaﬂher@ﬁnc;etb@iagﬁtg/ SFRE YroaSiOMHb B HrQlife ARMUABS SErumin the

serum fractions nﬁgt{ogfnﬁowxg o@n?&o@%fp‘éﬁ%ﬁ’eqa fNQE’neaLuQ%EMJn!m% ﬁb@ﬂs the presence of

this peptide in t oat an cowa (Eng e sl ntly higher than

was found in ot hg"r*’°‘°‘§’g'é"@fp§'§°m°‘ﬂ?§“sﬁﬂ\ % s P ’é{’é’g’ &8%i n conj unction
Wi th the Mass spé&eRibgirprspl hipdifrencs Wi’sd%ﬁ{“F“F"}“éi?“lfﬁPtéP 'BWert%%e in the Bovine
and Caprine sanpl es &ssegsubsaiepepesigehetietapeutio velue ofithesy pepiiilesritartifuladsd 1t as a possi bl e
sequence hit in FidmoRpbES) SR MMELRS discdd Rens RAK theabilitg® alpmaiehiiggal pepti de was

al so found to hayg.Ql fatSin @Gnbidhs Xs tﬂe'ﬂ@d’} LR rLsEUHQ%rmeE%[E%EeaQ@t ural l'y

occurr I ng pept I d resu]ts IL;'IVI:!,I‘ I;lnﬂ; h atOIfyC}at?e eve aR aelntgc?()n lsrérmovegaent S seen I n t he
sanpl es from the Vvarr ol Pani mal not have any fi cant honol ogy (a

characteristic ofBBFRY FHHIPBFRIEFEHeY RS li“ﬁ’é"'"'ﬂ’éég PpEHY % agnent of C3
conpl i ment) fi briclsopelreasgwtons bty thegfird shortpyghe sypriopaprsanite et of some of the
t her apeut i ¢ benefwittiogt blocking tse bbdy & kbilinfto Fehryff ¢ igfedidni Tramrtfectreyadb gy | ndi cates the

t her apeuti ¢ benefidany e BShility biiBrnYpeHRACH BHiliSPREHS (tsfecially tdhboitng the ability
to use ani nal rmqjg{legxntdgascq%&ggent benefit of human pept| des. In fact, review

of the sequencing in hows that this area of

the b chain of fibri I Jdltlont(it%nl??nto orolstugrﬁlst?l yﬁvasco uctedtotestthesestljlbsianvc\:%sen cl osel y

rel ated species C%?F‘%Hﬂ'ﬁ‘tz%H%r REFSYY & orehEney @@&P@VNEBAIHf Bt human
fibrinopeptide Bjmnice @ddneeventpeogmpingieating p rassear phfettiercthpn pnfenatd f | ed, a conparative
anal ysi s was per f or negbkincpael adrd ol BtedStotihdally bdlunte:ss aﬁaadﬁlherascebﬂjm fractions.

Trenendous honmdl Qg si@seed MRty eel.sett@m&@t;hb&mfa&&ﬁmimérap&fw Meptide A and in
peptl de C, but no si gmeffflorptg&ttyumnq)hc fo:g(%fﬂ‘l Tengt Iﬁge?edsedlpggmﬁ en the SPEcI es.

f the inter | VIt P [ A an
Mbst of the te cosn al?n(r:lg p%pstldeg(o:ftthe form };tlon of this mventlt}:l (see HPLC tracing of the goat € pt des and

filtration fraction, Figure 5) was administered to a healthy volunteer, initially utilizing the
preparation from a goat. A cytokine 12 panel was obtained immediately prior to this
administration, and then at intervals following administration (15 minutes, 1 hour, and 3
hours following administration; see Table 1). Based on published studies, a shift in the
cytokine panel during these intervals was expected, but far less effect was observed.
Another much higher dose of an autologous preparation was administered to the same
healthy volunteer 5 weeks later. Note in the last column of Table 1 the marked difference
in the initial levels of Interleukins 10, 13, and 1B. In addition, there is a slight increase in
the level of Interleukin 2 receptor. Given the subtle changes in the first set of data, the
subtle shift in the cytokine panel initially seen continued to escalate over an extended

period of time.
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C. As the data on anti-infective activity in serumfractions seened the
strongest, aninmal nodels for Ponto Toro and Influenza A HN were used for
t hese twowoi2ous®gssusi ng three different specinens: 1) sPOTRESRé10/0RasHRN
activated fibrinopeptide A 2) synthetic animal peptide inf-C3; and 3) a
filtered lyophilized serumfraction fromgoat tested and found to contain
all three peptides. Wile these substances did not performas well as a
direct anti-viral, the results did denonstrate inproved survival of the
treated ani mal s when conpared to the placebo group. In this study several
criteria were analyzed. These included |iver, spleen, and serumvirus
titers; Serum al ani ne am notransferase (ALT) determ nations; livers and

| ungs were scored for hepatic icterus on day 3 of infection; daily weight
measurenent; Mean Day to Death; and overall survivability. The two groups
treated with test asleilcqyekingldAnlifolfpwing afnibjrtiati oEGaprind eepiepséhfs or med
identically. In these treatnent group&nﬁﬁ%of the mce lived, while in the

pl acebo group onfy 258&FUT VI YEUp, 1M SisidiP ORIt Fidars St hdast]i Cal |y
significant for gaegh of ulwe2Fi bro nopepoi d§ Adreated grjoups ijndependently

(P value = 0.03)Lahd whenoBhess4gr Qupgo arle ewnbl nedst o cebcul ate the
overal | inprovengbaf2 with ®06ti ndpeptidé Althed statidtical &Significance
T

i nproved (P val uglr 0018y 23 Thi si neteaded
£
I

t hough there was—'ﬁ%—obsef’%*%‘“'

T
criteria eval uat gffjo SUTgRSLisNT
i
f
1t

wrdivabillityt odeurred even

etefeein é fry1of (I)t f otgﬂ.er di sease
cimtange 1M tgme @abifgi ty[ Ofigthe virus to

nor easedzabi|l 1ty of the orgami simto fight off
ol1 owi ngl2ong dose of Peptli dé2A.| No nmeasure of
]

cause di sease, but-1x at hera:ain
alife threateni 1B nf ectlioHq

inflammation or EEBrin dew8siti dn was ferflornkd in Phis stludy. Wile a
di fference exi st ar;\]%etvvecr‘;ﬁd%%,)ti e—A u..§ the—R-bav-ir—e m‘g o, this
di fference was n hbokhnﬁdtdst%&&tﬂded nymedhlle] ebrd irlj bt a'Mtha aprine !eﬁin ﬁ’hgion'conth-ﬁﬂn n) . Th.ese
resul ts denonst ratggesvf@e“’é h'ethce&*)’ég'tmfetl hepgiqnd joursyfter iidqtins e | wdes (particularly

Fi bri nopeptl de A) hwast ﬁmaselp n?' Cofleéaﬁ% umdnsusbjécéagdwas nortoan mter e "h the abili ty to

augnent heal i ng and d%ﬁléﬁfl‘ﬁledQﬁ)kﬂmaﬁdelﬁ)ﬁll(ﬁfngﬁi’ﬂimtrBMOfmAS t he body's nor nal
response to infectious di se‘atslwusrpeemtvsofpmmhsOi@t;lyeﬁpro i nfl ammtory state,
even after the | NfECHPT T3 pENMOVERL THinsy AL Vbt Beddil €N causes
persi stent synpt oms-« F1 prpnopepi i de has [the abikitly %0 al keviate these
synptons and to [INewef or@53hetten<t he synpt owatli c<Sphases of &he|di sease

wi t hout bl ocki ng Ehe bod¥®d shilitk 'r PightSoff theliffecticon| This effect
trh

. N AT RIS (T NS L ST PR P S
pr ot el ns (espeC| Gr gy 11 Hb_S)II) e, Qi ||Q5c T g viasLsth ar P 'i\,gs
IL-10 (0-18) | 19H 15 18 13 19H 28 H 13
IL-1B (0-36) 32 28 24 24 23 50H 28
IL-6 05| <5 <5 <5 <5 <5 <5 <5
IL-8 (05 ] <5 <5 <5 <5 <5 <5 <5
1L-2 (0-12) <5 <5 <5 <5 <5 <5 <5
IL-2R (0-1033) 593 587 539 513 547 591 537

The second test was designed to look at the cytokine panel extending out only for
24 hours. In this second set of data, (Table 2) note the shift in these same cytokines
occurring in the 12 hour test. Again, in the 24 hour period evaluated, the shift is quite
subtle. In general, these shifts would not be expected to produce rapid effects in the
disease states of individuals, and they therefore do not fully explain the mechanism of
action of this group of peptides. They do demonstrate the bioactivity of these peptides and

as the response is consistent with clinic benefit, they validate use of the peptides.
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In addition to this Ponto Toro study, a study was conducted to test these
subst ances against Influenza AHN . In this study the control was | ow dose
Ri bavi ri rwoAuUf1044%e¢ m ce died in every group, indicati n@Ca/usere/0e@sr e
infection than antici pated. Cytokine panels were eval uated from heal t hy

vol unteers after adm nistration of these substances to nore fully delineate
t he mechani sm of action and therapeutic activity. In an effort to docunent
the effect of these peptides, a filtered serum sanpl e containing peptides
of the fornmulation of this invention (see HPLC tracing of the goat
filtration fraction, Figure 5) was adm nistered to a healthy vol unteer,
initially utilizing the preparation froma goat. A cytokine 12 panel was
obtained imrediately prior to this admnistration, and then at intervals
foll owi ng adm ni stration (15 mnutes, 1 hour, and 3 hours foll ow ng

admi ni stration; see Nuteptenlyithe sanBashifeddscribed apaybvith i rgl sesef Grigkiss12 a shift in the
cyt oki ne panel dupbfilda@uthikels@romidneiifi¢erdcSbetwes theiipd atuadyer Beibecfsafer | ess ef f ect was
observed. Anot hege S Balhi@halaod OB dém‘onsms AR GAUSheRy&R%R | ON was

admi ni stered to %h?tﬁs?s%@sekeg@vegs %i]gr\{lg nqu ggwas ?ﬁ%&ufé sﬁog dtable te I n the |ast

colum of Tabl e rence I n einit eve

| nterl euki ns 10, B'vels gfflg!3nddt-16 12 %YH’H‘P"["’]”'BW"”’EW@?“&“W“%’IH PRy ht i ncrease in
the |evel of | nt @fitigyRpddtion nptedes e lotels ofdhy- \Péﬁ“tnﬁ‘éfa‘éﬂl‘ﬁ‘?‘@“’cf‘ﬁ%t’rl?{jes in the first
set of data, thedstnslidaed ashikefwhichi opcus Rehowsafiaplaiedtion. PaliBdslconsiferetia al | y seen
continued to escabiataimdektokiia dR iR RElaetiop&inn@ek s@fem tdiraLhiadl e 1. Cyt oki ne 12

Panel fol | owing ﬂ,ﬂmopmﬁah&t@ﬁ gtqphoazme%pmuﬁlsseQ@Queﬂo@moof akhi s invention ' Above
timed tests were Tmalatel eorelnrlhectl nvth]acaprlne serum

fracti on cont af nPGPHEBAEPT HELoGRetr It PEE S Gh e ROt T s i ot eo. 1
hour, and 3 hour§1eﬁ7°’t‘aé‘i‘m‘if?ﬁ“‘é‘ct| on. The last set of data (5 weeks) was from
a separate test on t4erstmbacktyrespits s PetToraagjandgengpe feolfs fromimgny

i ntervention. Taloh,ehedihy wlufif@ewayitenightita: idAC3Ranradkie faklswawnbogedasm ni st rati on of
an aut ol ogous pr @m&atﬂ.emyt&fne Bﬁe@hh%&maisuaﬁngwcﬁmg@s o RE24966@RD test was

this second set o ng in these same cyt oki nes
occurring in the’“f[‘?”'ﬂ%ﬁﬁ““ e@‘é"f’Aalﬂﬁﬁ'l”ﬁ““ﬁ'?f"‘?ﬁ&“Sﬁ'ﬂulﬁ%‘dfapﬁer| od eval uated, the
shift is quite sinftmmatory fepponsieytigh 4des notoprargnhengiying thedlepgof e rerbifes hbe expected to
produce rapi d effectBptdaws fveperdid beaperositiaredism afl a herldly windkgados the and t hey
therefore do not pkgidatiod d@XpH vad waekt, BEwinEBGRER b SRS 12 f6d dvapsvelayd hi s group of

peptides. They d(fougmr;@&ﬁ]@mec&lé;&s@t &%& M.&agalgt.te gem@ﬁm@f;mdl des and as the
response i s consis e use of the

e
peptl des. Not e notthera (thl e%tlF]no %e%tldesmtl'ﬁst?r?ag'ndvoul&éhmbategh(ﬂrﬁf?‘cacéma tleﬁ)r he first set of

Q/t oki ne 12 route. ThlS same healthy volunteer had lab work drawn right before receiving an IV dose

U;—v

of synthetic Fibrinopeptide A. The IV dose was expected to have a more profound
therapeutic effect, since treatment was simulating a normal intravascular biologic process.
It was surprisingly discovered that the initial sample drawn prior to IV injection of
synthetic Fibrinopeptide-A demonstrated a more significant increase in the Interleukin-10

and Interleukin-1b levels than seen in any of the previous tests. (Table 3).
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profiles, but also the promnent difference between the initial values over
five weeks after the initial evaluation was done. This denonstrates a

prom nentwelfw10uss4t he cyt oki ne panel that persists for PEENSe@0/0M®eks aft er
the initial dose was given. This shift is nost notable in the | evels of
IL-13 and IL-10 Th2 cytokines with a very prom nent anti-inflanmatory
activity. In addition, note that the levels of IL-I B are considerably

hi gher both at the pre dose value and a spi ke which occurs 12 hours after
injection. IL-IB is considered a proinflammatory cytokine due to the
stinmulation of inmmune systemcells followng injection. In addition, at 12
hours there is a mld rise in the level of TNF-a, also potentially
denonstrati ng an enhancenent of the i mmune systemas a significant part of
t he nechani sm of action. After getting back the results of the Ponto Toro
test and seeing no resul t%blf}:Eptplinel2 Pagds timed afterah tMipsegfo| unt eer was gi ven
synthetic inf-C3 and cyt oki nesipaesysthaieFibrinb@ptldosed f or 24 hours. These

cyt oki ne panel s dird gy OEMONSTREL €] hdhosd 1Y 1543aH U ndd¥ a1 sdatle 124 hour time
frame. G ving juslizFibri nopepti de A doss nhot<«resul ks i ars elfevati on of

I nterl eukin-13, anmer] ustn:@iossiingssFi br i mopept is%ke A abng n#y rlesult in | ong
termstinulation [df2a proi%fll anhmt or ySregpofise | W ch dées Jnot occur when

gi ving the bl end [gflthesetdlntidbs | PePti-tle WassuSberded+H an appropriate
medi um and a heal L,l,]_gy votuntgar tookthe plreparatiog daity; for two weeks,
drawi ng bl ood for[i@eCyt oki:a& 12 opangl #Vely i ve daysS.| Dae tjo the size of
t he nol ecul es absjoripti on frem t e nucoesal [rovt e [seemed urd i Kely, and the
rapi d di gestion of-pepti d&3§|n tshe Kkt ddach wrul d eFi nilnat®e tiheir efficacy
in a true oral rogtffe— Thi$'%anme thealthy volullteer HadHalEwork drawn right
bef ore recei ving (VA T P 0 DL TR S NG G Sl M= Hhe |1V dose was
NIF-(X! \' UU'#E_ZZLI D‘igll:. ICLJS\' I Ulsl I.-I:. PCHSLI C % 1
expected to have & TR Rlafdh RBEHGa bk b BIETT 16, anBil-b @6 bz brldGe T I €at ment was
simul ati ng a normal PriY favisetiFaebel ogi ¢ process. It was surprisingly
di scovered that the iidiob maedHics, dmAdMRvailoitetink Weslal B6ddion of synthetic
Fi brinopeptide- A, demBat Leh8dm@olDlfnShadli b &87linrduAG L ERASExd N the _
Interl eukin-10 and Interl guki n-1.b n i.n ana/gerof t he previous

7 by Rk lte¥‘?| SoLdhan Seen,ln. a
tests. (Table 3)."VAETFES: “¥gh BRIHE 2 PRREPL" PRARH 4PF &P En 1V dose of 50
my of Synthetic F#EpPsHGHRHEderase Avrpee O oap aprafaPlorreit THa%t nitial |ab test
of the IL-10, | L-slshficargofthesk festsGs thedledgrawmppernnnth pfigggheY fosprwag siyert fpghid V' dose and 4
weeks after oral @Osinaged elbvBioRéiaiidadt N0 in@1Lt 1RO ®RH Had MM Plede®RSacha® M | d el evati on
of Interleukin-6 Mer@dsaﬁggﬁé;]%%yr@tﬂ:’, wals QJEC%J %&a&%sgecialﬁ'“ﬁcnpar(eq_ i nf | ammat or y

Cyt okine and is qog}a/tﬁag ‘>l/ith§1£ ggi%enzs Au%lijnl.m%e%cegﬂ;ontlygl%s (latg,qgc;[us%ed below,

strongly indicates the importance of this molecule in the lymphatic system as a primary

site of activity. In the blood stream these molecules are rapidly degradated and perhaps
they do not even have the ability to stimulate the cells or molecules necessary to begin the
process of resorption of fibrin and stimulation of the immune system. This location for
primary activity also explains the stimulation of the adaptive immune system over the
innate immune response, as the lymphatic system is more involved in the adaptive
response, while the vascular system is more involved in the innate response. The response
to orally administered Fibrinopeptide A also solidifies this location of activity as
transmucosal absorption occurs almost exclusively through the lymphatic route, occurs
rapidly for those molecules which are absorbed, and the oral submucosal region
(especially the sublingual region) has an extensive lymphatic drainage with rapid access to

the cells which would produce this type of response while at least partially being shielded
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i mmune system Equally surprising, the IV admnistration of a dose 10 tines
stronger than the subcutaneous dosage given previously led to no
appreci abwe 20ug19¢854e. The nost significant of these tesPETiGsS20lm2dsbdHod
drawn one nonth after the IV dose was given. In this test the marked

el evation of at least IL-10 and IL-1 b, which had been present in each of

t he ot her dosages given by any route, was observed. This data, especially
when taken together with the Experinental Autoi mune Encephal onyelitis
date, discussed below, strongly indicates the inportance of this nolecule
in the lynphatic systemas a primary site of activity. In the blood stream
t hese nol ecul es are rapidly degradated and perhaps they do not even have
the ability to stinulate the cells or nol ecul es necessary to begin the
process of resorption of fibrin and stinulation of the i mmune system This
| ocati on for prirfamegemestiatipactiyitaths persigst dihinpvepthee Sgtdchrepicdibrinon of t he adapti ve
i Nmune syst em oV ekpofith@in thBlExadvBculalShad 1€l Wa R PRIBISIE€and AGinflalatdny MPkAL | C System i s

nore invol ved in &hginalARtdY R 8 RARS Sigeclthly g dbhBoMASCHEAT SySstemis nore
involved in the Irpr%%q &thgsgssuppr}:%e'fhis-rheentJéeo%grgtns%gt tl;[iso 81511%' loééurqgm hnI stered
Fi bri nopeptide A al S0 sol 1 di és,fﬁjs,TopafL.n.o ac?iyliy 84S transnucosa
absor ption occur ST HEYEFIPRRREPIIE D EFNCIR PEUYIR IR IINFABNEEY ¢ route, occurs
rapi dly for thoseérigswirateadtiayed reppmtionpf Gesefibetyiseepit cldiese repplty altodemopsrad  subnucosal

regi on (especi al |yt dsiyaficgntiipltiong hedctivineg fitainppepliia 8 o@ms ekdstadgs ate | ynphat i ¢

drai nage W t h r apiefhneaGeeSsincbdtid AQn £&pthb% tiMHatd o AMad thélc1fphOBkdee t hi S type of
respopse whi | e atancl i_ﬁﬁéttatem{h%BrénhaLt%eig@{hpﬂ)riMoezh GL%EU: hQHérs‘istﬁ ac§_1 yrres t hat_ .
inactivate the PE gslmdlgt%se%iFil;[rirbol es 'Je Rveﬁeogf-irll %le e%lotr}h%see cﬁohlrmg olrgef L orin depOSI L
in the extravascul arcepace | & always PERSIBei e SN Bro i Af | ammatory, it is
not surprising t HEPMISRIEYfE be meppmeea’ sarlyrarnoet b poygeretomiodhi s depositi on
to aid in the rerfiyndkxgfvastuhespae Sy bentlingthensed fotrhosal ficat thepttradeviwnst r at es t hat

t hi s mechani sm oG, Be sirdpOtegsRhotli@cur o] s@dls ehrak ddpisiplin tREPRal sgee. A | N
conjunction with the ini tyigads: om sy dobieSvitdl ROGIdabRMiae A 1 ggering the del ayed
resorption of these fibrin d?ﬂ&ﬁk}ﬁme4n$§ﬁu&&%%h55 al so denonstrate that a
significant port;gn—gi—Lhe_activiki of i”r;nopepL;de_A_gcguLs at least 3
days after treatﬁﬁﬁ%—ﬁﬁ?h,i&grinoﬁébtid AH<§ﬁ acepptate—tAerrame to
assure the clot hagg maturggeand Tsgnfifttratgdwtp—fifpobtasts before the
fibrin renoval bpgkns. TheaPelsi stent acti vidy of ST Rgte dose of

Fi brinopepti de A gl evali ng:olshhe Tevel s of these cyfokises Tor| over a nonth,
denonstrat es thelli-rportance:o6f conpl ete|remsval of|thisspro-ijnfl anmat ory
protein fromthel'extravascoi®dr spafe. By sighalingltheSneed flor renpval

11%

fromthe extravajgg!ar sp£§%144u;§§nm;4w@£é¥¢ sholld dtcur Hor sinilar
chroni ¢ deposi t spi-ji—the sqﬁ&étin&hsspac:. Tq?!e 5—OalBatty dosing with 3
ng Fi brinopepti dg.é nl: 05 <5 <5 5

IL-8 nf: 0-5 <5 <5 8

TNF-a nl: 0-22 <5 <5 <5

The efficacy of oral (sublingual) Fibrinopeptide A was further demonstrated in two
patients as displayed in Tables 5 and 6. One of these patients was the same patient
previously utilized, while the other was relatively naive to any previous Fibrinopeptide A
treatment. The patient had taken two doses orally approximately seven weeks prior to this
treatment, no lab work had been obtained with this prior dosing. This patient took one
preparation of Fibrinopeptide A orally daily for one week, and then did not take any
further Fibrinopeptide A and blood was checked again after the patient had not taken any

Fibrinopeptide A for one week.
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(Limted prior exposure to this peptide) The efficacy of oral

(subl i ngual)

Fi brinopeptide A was further denonstrated in two patients as displayed in
Tabl es 5 woaoB/10@5¢ of these patients was the sane pati @0T/USREVI0asSS Y
utilized, while the other was relatively nave to any previous

Fi bri nopeptide A treatnent.
approxi mately seven weeks prior to this treatnent,

The patient had taken two doses orally
no | ab work had been

obtained with this prior dosing. This patient took one preparation of
Fi brinopeptide A orally daily for one week, and then did not take any

further

Fi bri nopeptide A and bl ood was checked again after the patient had

not taken any Fi brinopeptide A for one week. Note the response inthe IL-10

and IL-1b in this patient simlar to the other patients.
return back toward baseline values nuch nore rapidly than the other
accent uat i ¥egy the freporyeir hedbil § and - 1eig phis pefieathingilps it thgioert ype of response

pati ent
patients,

However,

this

from one pati ent pdiénsaiaedviaglis patithl reGimadcsOwariadbstllatkies midh @crehfidyaiacy of or al
admi ni stration t@lea;ce JatRME acfeBruARblile viribbiikyRRPERY Rk pd BTIDEEDEM bt ory benefit.
f\su%ﬁto%meﬁnﬂﬁ' or begi nni ng

The ot her
or al

pat i ent
dosing with

sane changes seeff""P*B¥

nont h. However,
al nost nor nal

l'ack of effect OEytﬁlnpﬁaheﬂtQmmvw%mﬁ WORR:
e%urn to a?mort rlorryl\a,gl].z? Exf conc@swn

admi ni stration Tﬁféff‘iﬂ‘ai’f%b“f“??epf“ﬁﬁlwée"@“’?“ﬁ‘f

utilizing a Iynppa%
probably the others

al |

ZECHEO anotﬁeg

' nop

%s"a?

ep

hi's

chs

T

9 vaﬁﬂpsrtﬂan 8%%1; eraqa%m

Init

cyt oki ne panel
Wu‘l?ﬂ%d“?’frmﬂ“’@'s with F| bri nopeptide A and again

results in a signifitarterrefrpihryaeciivd fitijroreEyide 4 lRiementhpgprdteinpipgoralyp| |
asingWid Wirinppaptideafo Itds infijal chtbldne fRyd bbvis hesapadhe@kes kadh return to

at phies se0BGASHiPepii Amagaﬁieblﬂiyin a sighifi@nt @@t iRmel uci dates t he
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strong sti nul at or
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rom of t aaia tTve i ne system threugi the mar ked
b g fi nﬂ',lnjj'ﬁ gonglest € _ntzlwyeksdermmmﬁatbezdonim t he ot her
and al spraowsed si gni fli cant €l eVt | on‘cggl';"f L-6, a very
o thernate i lllluuy systeyrAnother st udy|was conduct ed
}gls mej ecul g, qoul d_he strygtiural Ty jenhanged to maxim ze
L 4 5 ! . C o
si@tly, seéveral peptides were identified whose activity
H‘;ér{ ’l'\pl's rot n<:51' g 1'<F\ m-f rg?‘n rlnnr nﬂat i gn_ 6 'hi s was
JFNY -5 N A on—bf—a 2 | to th
|L‘3"°”|b5' uugll the al.%u t++oh <\_.’J| | ugg ot C\S,L eto e
W thgopEPtTde. [~ The g arboxys tjerm mgrs| of —agt]i vat ed
Va5 CG“}? dereg [to bg,the 230 204
I-13  nl:0-5 <5 <5 6 8 9
IL-1B "'::é <5 30 83 37 48
IL-6 nl: 0-5 <5 <5 77 66 63
IL-8 nl; 0-5 <5 <5 8 8 8
TNF-o nl: 0- <5 <5 <5 <5 <5

The data in table 6 further illustrates the up regulation of all aspects of the immune

system in response to this persistent exposure to synthetic activated fibrinopeptide A

through a lymphatic administration. Note the stimulation of the adaptive immune system

through the marked elevation of IL-1f (a finding consistently demonstrated in the other

cytokine panels), and also now a significant elevation of IL-6, a very strong stimulator of

the innate immune system.
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active portion of the peptide, the carboxy term nus was PEGyl ate (addition
of Poly Ethylene A ycol). This nolecule was used to perform an EAE st udy.
Thi s st udyowan/essuigned to mimc the study done by Ruhem€TASRILOB2066F5 | n
1981 utilizing two of these peptides, and show ng sonme albeit mld benefit.
The synthetic PEQIl ated pepti de was expected to perform consi derably better
than the non- PEGyl at ed peptide. Synthetic non- PEGyl ated peptide A was used
as a positive control to conpare the PEGyl ated verses non- PEGyl at ed

pepti des. The nedi cations were adm ni stered subcutaneously, due to this
route having sonme efficacy in the cytokine profiles. The PEGy| ated pepti de
had little or no response. As denonstrated fromthe graph (Figure 2), none
of the test article treated groups showed significant differences in EAE
devel opment fromthe vehicle-treated mce. Test article 2 (PEGyI ated

pepti de) dosed dai | yAnogretpdy wss cefdupicd teydstdrmine bojwithjs melagele pould Yestecirplyr oached
statistically si gfhadfcéd@mntimbaieénkft.. In Dfuidn gvdrdn@ptidés vet iddd@edys of the study
EAE devel oprment  iaRivifiwadnatkbaBahiied ) frflecng Bim MohlabefabiaBon] sl dpianpon- PEGy| at ed
peptide A) WS v Qfofn Sl e ick GG hiileic b BERL Rl 8qe Then, mice in this

group started recoverin | e vehicle-treated mce showed worsening
of disease. This Pe{er'QF ERALETHUI! KLALEPLRERIY Y HRYEER ese groups did
not reach stati staftaerienofipsrertidecthpcbopyjeapinug yas PEGylats frdditiopR§ Pdened i n t est
article 1-treat edthyiere €lyoh TWapdecBywamel tx8fama EbBgdndhiyewdywsi m | ar to di sease
severity to the nesgrdiomikiiR sh@Rbre byatukepadieshudgh @spuilididg osttt@t clear if this

difference in di %Eﬁ&@anﬁﬁh\ﬁ%é sbnte aM0BASni1® GeheB e R Qb FEheddepi® M T Of Some

ef fi cacy of non- QY] ated PERLL.GS A nbYL n8%el el Uruigach stati st i cal
signi ficance. First . since the PEGYT ated peptide had ho5etivity, this
i ndi cat ed an addi"EFCIFAPPIdR @ AT 4G E GRETR ?&%’_Efg fPE et PFUlEr et vat e the

pepti de. PEGy! at it6fviaragertidesy Ere pedsgtiontvereladminigrredsibeniuepslytdprdo i rpute of gr eat est
benefit - the | yrpi@tomeettracy atthe kyadisdprofid r avascul ar conpart ment. PEGyl ati ng
the peptide increasegheirtSiaki Zfidd aDllile 3P F-Q¥sdTRE Rndhst-dE3Om ELrdpd great er than
t from easi |y ootk BheRES (Bl el (8 e i GRS il s st ud
denonst r at ed %/ he “&F P (e:'? ﬁ(b"f%etvﬁhl'cg grf)agef)?’fed \éeSt oilé %P(rﬁ%q%'gtﬁ(fp 5péiﬂe§(?’lsﬂfg in ?/t ial attack Y
of an aut oi mune %P<SEPRENS npEkls eyeEPen FRBRhR LISy BiioH *Regftir s pri or

toi nducti on of EAE. Syimphadint22vs o thesydeertaleielormety i migoreted with s admi ni st rati on
of the non- PEGylaatieddfigph-PrBlatedsptile?e wi haduGibrtoaid véafle-adedmiant i bodi es woul d
initial be increag&Onice s o \Brtdd REMREMAL thd vShicl1Bated bcd howek pect ed to inprove
al'l disorders of v&or@én g (gf)‘ipegse. %s atilﬁr%nczla 1jﬁ HiLe?se s\M/elitly between these groups did not
reach statistical significance (p<0.1). Disease worsened in test article 1-treated mice on
days 27 and 28 and became very similar to disease severity to the mice in the vehicle-
treated group. It is not clear if this difference in disease severity was serendipitous or a
result of some efficacy of non-PEGylated peptide A, but as it did not reach statistical
significance.

First, since the PEGylated peptide had no activity, this indicated an additional
cleavage was necessary to fully activate the peptide. PEGylation may have prevented
migration to the site of greatest benefit — the lymphatic or at least extravascular
compartment. PEGylating the peptide increased its size from approximately 1500 kD to
greater than 30,000 kD, a size difference that would definitely be expected to prevent it
from easily crossing into the extravascular space.

Secondly, this study demonstrated the effect of this peptide does not block the

initial attack of an autoimmune disorder. The first dose was given 24 hours prior to
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i ncrease the surveillance and elimnation of B-Cells producing

aut o-anti bodi es. The subtle non-statistically significant inprovenent seen
from daysw@20r/m@éséoul d be due to the decrease in inflargatiseeoand@es i brin
deposition in the extravascul ar space. This study al so denonstrated the
possibility of enhancing peptide activity by shortening the size to allow
mgration into the extravascul ar space, indicating that the

cl eavage/ degradati on products of the peptides will also produce activity.
Currently the nedical and scientific communities have adopted a belief that
if alittle of a given substance is good, a |ot of that substance is

usual ly better. The type of changes seen in the cytokine panel may be

i nadequate to qualify the utilization of these peptides as a therapeutic.
However, in nature the harsh adjustnents in honeostasis associated with
most medi cat i ons idetiomofEAEX ymptoms Fhresseectpidpite vereesvith ddmipichgen efifie sont ype of gentl e
correction have trB&ylaglpebtidt, ys tte Produ@ist dbiue-abtia@icnvaninhital bumetistdomal state of the
i mrune system by 1§ erdulblnbiG ale 38 kpbREWR RhpRGH of it @ i BFeks hd100Bw@n per mi ssive to

an active res pon ﬁr%feas;r is eﬁl&%%li%@dﬁontomCeapgrdd& Iné/au anti@JﬁQsa rI‘l%@ubIleh e b |O dy 'S

surveill ance agai nst 1 nfectlous diseases, an ITB.fI D nt%gurmr cells,
elinminate cells PPOBETEFHG RO ERETBOH! B 5550 f°ﬁlg eﬁ?frt “ul aspects of the
mechani sns of i nfdpeEpiprainflagypation an fiyfp depsitinpehe SIFEBIHHE P8R and el i mi nati on of
har nf ul ol ecul es dejpgsiudyvalic dondngratefighe pfssittilivef enkegdng beatide dctivitely, and decr eases
the chroni c sti Mhorénin9Be s2f to FBNBRIA6N MO e &RSashlat spdde, @Gtk thatthdl Chr oni ¢ pai n.
The mechani sm of RGLL/AGadaftY RbMESF hhpibe&RAR biso ploittAACHD | MTUNi ty; Decreased
nf L ammmt ory ResPonsgy, i 85k 90«RlidSRORNL LN ANL, Sl a2t 1 on of
resorption of Fibrin im the extravascular and sublntlm spaces Enhanced
Adaptive | muni t yHeeHa iR Seeof Al mE $pepsint Ly Wi taed Pint o two types of
i Mmune response. cphgss R pde evokim panslanawie dopdsqyptt 18 adlfstbailizgian cAdeshr ot ect i ve

agai nst acut e i nepides as pthadpedd Hngvd, vaatae treathsdivsunatts il hotdogesindapt | ve | mmune
system can take QM&dated With @osteddicatibrk ¥ nbtfexidt. BesqiBfailids HidGh A6 typebded f r agment of

Fi brinopeptide A (afchAl e 3Ga0LE e fd-ATRR L k. JFhALLACHERL, de B (af-FB),
and i munonodul atsl?l:t'¥ tl;r Erx?'n%m?nig stét)efbac%omcogqgllss?vgg%actgvlem (;nsCe3 islcpalciI Iecat es
utilization of a’different aivision of the. lgmine response irore al ong the
lines of an acti & R&lgdeenhond i bodssirrlars i & Crieg J67se™ Under this concept,
the active i nmunenafigsayyerseslsestihipateedispredpring eptogpatitpdispybtep the dgyefeliapsptst 0 r ecogni ze,
seek out and destor Bymeemsmpd inh@gedon, GimuBethé abeHHh &id Bliniigtioh Fhahfgn or abnor mal
characteristics aRfcfeRibiRVouliRtOBE: vEBlial iSmdh R dAbkGRestid @S Bblidkd On of vari ous

cytotoxic and pha})gsgrg;y&Iile‘g;mng%lﬁclh%suhmgongc@;hgugh the stinulation of B and

The mechanism of action involves, at least: Enhanced Immunity; Decreased
Inflammatory Response; Prevention of deposition and stimulation of resorption of Fibrin
in the extravascular and subintimal spaces
Enhanced Adaptive Immunity

The mammalian immune system is divided into two types of immune response.
The innate immune system is described as protective against acute insult, protecting the
organism until the adaptive immune system can take over. The activity of the peptides
activated fragment of Fibrinopeptide A (af-FA), activated fragment of Fibrinopeptide B
(af-FB), and immunomodulatory fragment of C3 Complement (imf-C3) indicates
utilization of a different division of the immune response more along the lines of an active
verses a permissive immune response. Under this concept, the active immune response
enhances the organism’s capacity to recognize, seek out and destroy any pathogen or cell

containing foreign or abnormal characteristics and destroy these cells through the
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T cells This partially acconplished through a cytokine cascade, initiated
by the release of cytokines that are generally accepted as proinflanmmtory
However, wbeniogtoussul at ed t hrough adm ni stration of thes@Cpapold®sqe6s he
response seen clinically is actually an antil nflammatory/ inmune
stinmulatory response This response is due to the ability of these peptides
to greatly enhance the | ocalized and destructive ability of these cells
while mtigating the damage done to the cells surrounding the foreign

obj ect or pathologic cells This nechanismallows for a nuch nore |ocalized
and direct activity against any pathogen by greatly enhancing the inmune
systems ability to destroy pathogenic insults while mnim zing the
system ¢ and even | ocalized destructive reaction Through the |ocalized
activity of NK | ynphocytes, macrophages and T | ynphocytes, the organismis
abl e to nount a wiwitionefpriens gioipsc 7t rhagedrticsrls, prd thrpughdha gimplptientiBbrda nul ti f acet ed
reaction w t hout Ttdle Thié RS acchBBlisketi Qiokgd MeywkitechicadeStidulell iy taeesegiani es t hese
types of reacti 0Qgkifdd@atbet ERANFHIMEENDDIBAREBLS. Holah s sdm@RE 6) provide

i nsight into an &Qghm%ﬁswnog&es sl bl sl ch;mﬁy,;m%%e and persi st ent

el evati on of cytokine enonstrat es i 153\ 2 of a cytokine
cascade i nmedi at &fRP4P "Y/EV““Teﬁt‘%E?riyffﬁmfehlnéfsrfsﬁ°aielf§‘feé°teﬁ P85t or on t he
surface of m)nocyﬁtp@sst%ﬁffﬁ‘}yd?ha'ﬁﬁ@r“tﬁﬁﬁég’é?m%c"P'h‘égféheséﬁeés‘fhﬁfe primary source of
| L-1 D product i omitikding|the Brmagydeneia e !Istsimeungingdis domrize objrft ogpelivdgic elts- f act or s,
enabl i ng transm gkighethabmafowhNeisinfud@loic lofaliadald Gkd@bvit) QiikcB)phRSent 0 t he site of

infection w thouy Sddybhahd RGmbhbEy el %aao &Itmﬁytr-.(@;nmgguﬁsvﬁm@st ances from

these cells Thi Smﬁ{m(l)cngﬁl s sgmlcmdevenpca{izgae&%s‘guc vereactlon e(;rulhttheY<\)@a zrcl.?]l ocal i zed at the
source of a breaCh of °thé bas e increased

survei |l | ance t hi &pY eEIePopynTropiaes 2, P?E‘?'?%/°§test‘l’fé’rg8'58f'a'§”&bl lity to seek
out and destroy alﬁvtaﬁat%ET@E’WS‘,‘““&E)P?&P%F“BE@FF’§‘1fa°E§?dree‘W@W“H@p‘t§sit of abnor nal
protei ns Wil e | kissie digtrdaing with evillpysnyanigaier typayplrdegias.ed i n har nf ul

neur o- nf | ammat i on, 86k cy@VihdRBIE@abhOTHM @ ptbvidk BsidhhlitSanblpRQliof folNd denonstr at es

a definite benef Ithgs a(%fntyt ﬂ@lnrﬁltedlam:lld%grélsgﬁ ClQ\fatIOl'llJ'f Y’Il'&lnéllﬂ lpJeQr&nElratgs'ﬂ%ease ( Shaf t E,‘|
2008) Decreased |Lnf t he imediate rise in

| L | b t her e | s mtlatlon (mrgrtogfl%asca?e ugmeglatgy 1&51‘ m]egtlon tTlhlS mdlcates aref:eptlor 0{1 er | eu kl n- 1 0
(IL- 105 I L-10 i s“‘F%‘(fﬁ@?ﬁF‘%"é‘H“’%@d’%mﬁT@&ei’ ﬁﬂ?%”&%PB'R‘FWé“m%Ht H predoni nant
anti -i nfl anmat or yrodftiorHt1 ifcjeaseh Gre presengrrofptieic ek Ppirymipgfiorghnocyt es, agai n
i ndi cati ng a nodeedbphi@idionen lewkbdyles tgihd siRr iyfed@dnfw@dit siorlagng oS\t € r ecept or

I'L-10 downr egul atRoxd: RbstBXHoR BSE QL. Ofis pllks el Alenh@Ss bRl Ni NG t he
prof ound and rapid

ali%gl ;t {he source of a breach of the integument. On a systemic basis the increased

surveillance this process stimulates augments the body’s ability to seek out and destroy
any pathogens, abnormal cells, or even deposit of abnormal proteins. While IL-1f3 has
previously been implicated in harmful neuro-inflammation, recent evidence contradicts
this theory and demonstrates a definite benefit of the stimulation of IL1p in brain disease.
(Shaftel, 2008)
Decreased Inflammatory Response

In addition to the immediate rise in IL-1p, there is a rapid elevation in the
expression of Interleukin-10 (IL-10). IL-10 is recognized as a pleotropic cytokine, with
predominant anti-inflammatory effects. IL-10 is produced primarily by monocytes, again
indicating a mode of action with primary effect on a monocyte receptor. IL-10 down-
regulates the expression of Thl cytokines, explaining the profound and rapid anti-

inflammatory activity of these peptides. This anti-inflammatory activity in the presence of
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inflammatory activity of these peptides This anti-inflammtory activity in
the presence ofactivation of T killer |ynphocytes, NK cells and Neutrophils
expl ai ns wheotelwsgsased synpt ons experi enced by an or ganiP€®UsR0M2@Hanci ng
the ability of the organismto elimnate any pathogenic challenges. IL-10
al so enhances B cell survival, proliferation, and antibody production. In
the presence of IL-1 b, the potential for this to result in auto i mmune
disease is elimnated by the increase in T-Killer |ynphocytes stinulated by
IL- 1b, elimnating cells producing auto-antibodies. In addition, IL-10
counteracts the inflammatory effect of mast cells, mtigating the effect
these cells have in hypersensitivity reactions. IL-10 also plays a
significant role in the differentiation and function of the T regulatory
cell, which plays an inportant role in the direction of the imune
responses and tOLc@JaﬁoﬂgﬁklllLrl}ymlecyaﬁﬁKaﬂﬁaﬂdl\&h\QMSe&@amst:Maﬁa € ang' ogene5| S, an

| npor t ant pa:’}[_ 2];y§1pFmse)grr@ncgdbg/Qn%rg&l%%ﬁle?r!han%gﬂ%%?@ rthev‘\){)é’mks&‘nrt](g i n conjunction

with IL-10 s 1 nconsi st ent anlnjectlon of
these peptides. Pty ethogenicepalicges ! é&"tel’]\‘?’ﬁ‘isgde"f‘“‘f h‘iﬁﬂlgé‘wes that inhibit

i nfl ammat ory cyt ek patikedyrradetticoth taprepepd efdle th, thapotbntied foethis tafesubindét oxin. It al so
stinul at es ganmaininfite@isda® fs@lhnifateds the idr@d in\KilRAnpha@ttes Kimbiki@nby Cel | S, enhanci ng
the effect of |ntu;egﬁlmgl%éggnsgmduL,J,ga;tﬁanhb%dlgest known for induction of reactive

al rway di sease, bUt In adﬁlpclm I l(; ountcrac(?s the i nﬁammato ]féctotj?nastt ceﬁs, tlmvf%tl on of the
i mune system by theS§& i des hyper sens| t Ctions were seen

fromthis acti vafff‘:ffﬂ‘ese TES hf"ﬁBh{‘?Sf‘?f‘sF‘é‘Fyf“"%[‘F | 1L-Kels ‘H"és azié%l?cl’“é B literature
supports the use thepfifferehfiation and Spytipnepgtse T rpgulptpppcell, Whightplays it imppftant thigin hy per sensi tivity
reacti ons. Thi s insdifdtibeF tfe ichn@e fspontchad ©lermd. Mald ho beersbdwn wadnuer of | L-10 in
Conj unction wt hartgiaée&sd L{-ﬂrgpgrtaU@arfoeﬂddjldalEail@macea{hdmb@ strong evi dence of the
role of IL-13 int heWQﬂr@'u?énjtﬁ&L%h 1BQL ﬁ”tleg‘gs lﬂ&sl%ﬁﬁ@o]ﬁ'&’l;g@gk rather than
the presence of (Ii_;l_%éétltorhofsesepnglfiesqﬁjﬁ%1ssproXuc?dbyactlvatedefrl é}?fs{hqsn}gl())nse IS i por t ant

in the activity ecu % i Onal research. It may
al so be that the™frwaeyekiprrofygion pFEPHPATTE ARTESe TR ri se whil e

limting the ri semyk-instdme prductiohty nagtrdhislier golfsgphafcingthareitcof Pedeykingki nes seen with
t he oral adm ni stiratsiv@rkn@dh foinduttion@ ReMe hith@y deasebutldadpikedhe Gl of A-BVeENt i 'on of

deposi tion and s a¥di@lidn@RheGrhmb &SR BE thédperlies, F thfelsfsidvily LainseXt r avascul ar and
subi nti nmal Spa(“'eser segl m{;l 88 Q:E\Ial!logel’o'ﬁie n)gtgarytahgf ﬂ%l;\!a;lalolg lYterJ:t\Qe S&)E)(!ITETHJ ate the

absorption of Fi brin fromt gmtost udies inply

the ability of fiBPi"EBRE: be KD °%eﬁ’rqerfefsé§lv’fyﬁié2‘°t’§ris Tgléagllkdﬂepom ted fibrin.
In two of these &etoapieaton aiptiongHL g copjeriop Yiddhitly 13 upepultinsgndihe

strong evidence of the role of IL-13 in the bodies attempt to stop an asthma attack rather
than the presence of 1L-13 being causative. Whether this response is important in the
activity of these molecules will require additional research. It may also be that the
presence of the combination causes this rise while limiting the rise of some of the other
proinflammatory cytokines seen with the oral administration of Fibrinopeptide A in Table
6.

Prevention of deposition and stimulation of resorption of Fibrin in the extravascular and

subintimal spaces
Fibrinopeptide A has the ability to stimulate the absorption of Fibrin from the

extra-vascular space. Several studies imply the ability of fibrinopeptide A to mobilize the
already deposited fibrin. In two of these studies, Ancrod was utilized to increase the
uptake and metabolism of fibrinogen from the blood stream. In both of these studies, it

was concluded that producing a hypofibrinogenemic state increased the body’s resorption
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upt ake and net abolismof fibrinogen fromthe blood stream In both of these
studies, it was concluded that producing a hypofibrinogenem c state

i ncr easedwOhle10iod8s4s resorpti onof fibrin fromthe extraPCadsadia02a&vat e.

Thi s met hod of inducing hypofibrinogenem a has the side effect of releasing
Fi bri nopeptide A Ancrod, |ike Thronmbin, cleaves the Arg-Gy bond,

rel easi ng Fi brinopeptide A fromthe Aa chain of Fibrinogen. Fibrinopeptide
Ais then further activated by renoval of the term nal Arginine. Unlike
Thronbi n, Ancrod does not cleave the Arg- Gy bond connecting

Fi bri nopeptide B to the Bb chain of Fibrinogen. This highly specific
activity releases Fibrinopeptide A and results in rapid uptake of the

remai ni ng Fi brinogen fragment (desAA-fbrin nononmer) by the liver, resulting
i n hypofibrinogenem a. Ancrod is now a general ly accepted way of

experiment al |y prd@ocionge rrpafcilly stitn dbjerrdnd o infupingdyriofibitossreytbdbss (tr ade nane

VI PRI NEX(r)). ThehestStfectotrel@siig Fdfinopeprds e Antreli kathroaphis, ckds thf &-Gtyhe t reat nent of
acute ischemc Stb&l@ls@easm;hamq)agt@eplmmm& &:Sin sflia@ﬁm@n qrb%;epdé@@is of the

t herapeutic beneft .y giving
Fi bri nopeptide A" ﬁ'l%ﬁraﬁvatébyre Gf:alh’n erﬁ"naAmeT nl%;hr gl?é%ls)ldng vascul ar

| eakage, and enc e iR “‘f P‘BTCIIWG‘I")?@P%“"%W TRPEPEeBiSRSPRY t he ri sk of

I ntracrani al Hendibritegegerhip highytshreific agivitygelrbset Fibgwppedtids o prd espults it pidaddi t i on, thi s
hypof i bri nogenemugaks bfék Rmiifing Wib@Bggh yaghdi@@EAAZIBEh dioforagbyrite GRONSI bl e for a wide
range of therapeydiime fhfptliSeenekdi S 1 NCl udes significant inprovenment in the

symptons of Lupus Er tc!% Fg‘t;[w%séi!nesrallg t@dw%;ofe)%%nmenla%gquu an whi ch Ancrod
treat ment narkedl }ﬁ/@sblnomea & re di sease and pr ocoagul ant

activity, resulti ??g‘??%?ﬁ%‘é"d‘“'i‘“r%geﬁ\}’é‘ﬁ@w VIPRINER® R BP G # Ancrod t her apy.

| n anot her st udy,thesipdieaiers van iy theigetmeatst aots ichemie groke The fagdndicatss B#ver ul onephriti s
(Kim et.al. 1988jeatdhivete t@xapehtis adnefidlof thiygeafmam & bredord by, simplprgiviseogeni ¢ and

hi st opat hol ogi ¢ efufiRpebttic Ofmakiag Fedding thdaivdRg lidgSdsiBy vhsdulcdNice argl OMET Ul ONephritis.

Their findi ngs f QﬁcoéJEQé ﬁbmlo@&sr@nhm&gééﬁﬁﬁﬂ& o&‘ ﬂaéacrg@ay Heﬁlt)ljrilgéézr oﬁi@mnSt rat ed
i nprovenent in all ‘}latl?n%lso“%r eas investigated. They also dermnst rated an

i ncrease toward nor C3 and C4, a decrease in seruml , a decrease in
Ganma G obul i n and affefditign BRPSRPESHRG Sieihvgorgly feorizdia begespopsib I omerul ar C3 and

| g deposits, sugdesidmepseatthiappicrifestieths inFlpdeysigpirroimprgicrcenfinidt ors in patients
wi th Lupus nephr I sirip®ms of h@usiErysitrapat (Cat @ gl 1990 8 ShithtAgcrddirameithi s st udy
denonstrat ed the RieKEIBId BBpr&fessiorldt tehtBdiseHd (M PRKddbuifit cBGY S&MBES | N t hese

pat ients. Siml armaIde .r(ngrﬁntm@gi\%l Jide ﬁ&F&E !héfapg EI‘ETRMI s'fu@)]:, Ergro& tg'eraél zheiner's

di sease by Paul evgas' utiﬁlzed to treat Glomerulonephritis (Kim, et.al. 1988). They evaluated the functional,

immunogenic and histopathologic effects of Ancrod fibrinolysis in acute
glomerulonephritis. Their findings for short term improvement (14 day study)
demonstrated improvement in all three areas investigated. They also demonstrated an
increase toward normal in C3 and C4, a decrease in serum Igs, a decrease in Gamma
Globulin and anti-dsDNA antibody, and a decrease in glomerular C3 and Ig deposits,
suggesting an improvement in immunologic factors in patients with Lupus nephritis. The
histopathologic results from this study demonstrated the prevention of further glomerular
sclerosis in these patients.

Similar findings where recently demonstrated in Alzheimer’s disease by Paul et. al.
in 2009 at Rockefeller University. In their study they used a transgenic mouse model of
Alzheimer’s disease and identified fibrin deposition to be an important participant in the

development of b-amyloid neurofibrillary tangle pathology and blood-brain barrier
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in 2009 at Rockefeller University. In their study they used a transgenic
nouse nodel of Al zheiner's disease and identified fibrin deposition to be
an i npor tweRpangssei pant in the devel opnent of b-anyl oi @#Cmase@ioRssHS | ary
tangl e pat hol ogy and bl ood-brain barrierperneability. Uilizing three
experinmental nodels they denonstrated this causative activity: 1) Mce with
genetical ly decreased functional plasm nogen have increased neurovascul ar
damage, while mice with genetically decreased functional fibrinogen have
decreased bl ood-brain barrier danage; 2) Treatnent of Al zheinmer's Disease
mce with a plasm n inhibitor exacerbates pathol ogy, while renoval of
fibrinogen with ancrod treatnent slows progression of inflammtion
surroundi ng b-anyloid | esions; and 3) Pretreatnment with ancrod slowed

pat hol ogi ¢ progression from pI asmn inhibition. These studies inplicate
fibrin in the neeemesibiifyl Hitiaing torepxpprimgrabraeliyhey demprnsigiedbip cassatitf sease. Whil e the
primary cause oOf aNitz:hpuicmith gnetdaly@ag@ediinttiodal gemip@een Bavd iccrelyal b- anyl oi d prot ei n,
the di sease does d}Qfascsif Effade Wnitinfkg Syenciithily Biaredsed ub@oral@PRSki N Of fibrin this

pr ot ein induces. Bx¥ase§ Lloo\ﬁ‘brglg bagler d?rL é 5%@&&&%1&;8&@ ﬁéeasg ImcoI \anl; I n de pos ition,
olog

or stinulating the resorption o imer's di sease
progressi on can B&E™E{Y B‘gdacﬂ'ﬁta”’fth ’gyl?‘rlf)fe al(’}ﬁg"“f’%e%wzlitané’rag In all of these
studi es, Ancrod wagentigws prosesgiop ¢f infymadtive et frpioiddesiensdel i a. The researchers
post ul at e hypof i bkttetogese mad siogedip@i®ogrsdgtedsion ffon plasminédibitipoTiei ve ef fects, as
wel | as their si g@le?ﬁnﬁlﬁ@fﬁnmﬁr eﬁﬂhﬁm@ﬁ@ﬁ&ﬁ%ﬁf&ﬁzﬁeﬁn& ReapOWhilei Ve resul ts can

be obtained by ogly, lgrté!;al,s'e kil %Eseagz,gm&umdoeoe{;\ammdtpngmhehla%eSI de effects

expected fromthis ul ati on cascade. In
each of the ref eF‘ﬁ‘h‘t‘,’é‘Efmé"tP{? Praithoy! figdeno \?&%ftf ?"“3?5859&‘“1"’%1““? to recogni ze the
ability of the repdmscipchngpe Pf?feib‘éﬁ‘t“i“éf‘é“‘A"“t%S“glt“i“ﬁﬂi‘ed‘ts‘ép“ﬁfh’é reupt ake of
deposi ted fi bri ndeppiedd@intAlhdimet risrascdp@pesiintcindestopifed fnd thysympiomand mar kedl y
attenuate the inthasmatory response in both the acute and chroni c phases of

these di seases. Thi SmQﬁ&aes%mn@trﬁmmnm@m@dme hypdti¥rinefencRilaihd NOpeptide A to
I prove t hese di Se?eg'r %g%ostylat& }%x_mc%enemla 1? Ies (ngﬁict)rlthgse Fogfwe e&eQJ% Q/eli n and

stinulating the resor e extravas r and subi nti mal
spaces. One nechaiifeEiieieeet b dét&‘fef“?}‘ét{‘iiesﬁlf‘f PEHiverrdE ffRbe ety 1%’gen Acti vat or,

Ur oki nase Pl asmni méfigieaFibAespdptida p.oyithoutdie sigerglects exprctesd fiom &is vafof igd ye Pl asni nogen
Activator | nhi bi t@prombdavf @tokighlationraskiio Inghchof@e ple@ysl sadiesittgpor t ant role. As the
overal | activi ty 1&@1‘@&&&&@%&&@@1@&1@5&1]9 B 1R FelehskdFbhinbpe @06 kiknli@, acti vati on of

Ur oki nase pl asni mjggsp&%eaogegmxf%nn,haefrtmemepgmmf%mnmngmlyal n the benefit

seen in the renov

attenuate the in alml;lalto?y resp s(g gllb(t)ﬂl'l tge acu% and chronic pflases of these
diseases.

This data demonstrates the ability of Fibrinopeptide A to improve these diseases by
slowing the deposition of Fibrin in and stimulating the resorption of Fibrin from the extra-
vascular and subintimal spaces. One mechanism is the activation of Tissue Plasminogen
Activator, Urokinase Plasminogen Activator, or the inhibition of Tissue Plasminogen
Activator Inhibitor. In addition Protein C plays an important role. As the overall activity
favors the resorption of fibrin deposition, activation of Urckinase plasminogen activator is
the mechanism to explain the benefit seen in the removal of fibrin deposition of chronic
disease. In addition, Fibrinopeptide A has the ability to slow the migration of all serum
proteins from the vascular space into the extra-vascular space. This effect is most likely
due to the ability of these peptides to prevent the release of pro-inflammatory molecules

from vacuoles in the leukocytes migrating into this space. This likely occurs through IL-
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di sease. In addition, Fibrinopeptide A has the ability to slow the
mgration of all serumproteins fromthe vascul ar space into the
extra-vaswolaro/wgesde. This effect is nost |ikely due toPCHaISabiolopdeys of

t hese peptides to prevent the rel ease of pro-inflammtory nol ecul es from
vacuoles in the | eukocytes mgrating into this space. This |likely occurs
through I1L10, an Interleukin involved in the anti-inflammatory nechani sm
docunented in this patent. These peptides have the ability to control the
deposition of fibrin in the extravascul ar and subintiml spaces. Wile this
activity has never been identified, this activity is intuitive in that the
production of harnful deposits also triggers the nechani sm by which the
body should renove them Wile this activity is delayed as are nost of the
activities of these peptides, the initiation of a nmechanismto renove
fibrin fromthe é%triaviskioinidyed isthepnbinflagmaery maglapismaddeuispted inthisr e] ease of t hese
peptides. The depaaition of fibrin beneath the intima of bl ood vessels in

vascul ar di sease andTﬁeJagep@%p,gg[hg m@mqgm;lkhpgebdgmdnramm;lm extra-vascul ar space
in many ot her di S sem%ar an%?ulgmt‘mscﬂl spaces t\pl%e TRIS a%&“?h%?n:ﬁ%{ﬁee%rﬁ?mlge)é%qer bation of these

di seases. Over the I'ast severa gre esearch has focused
on the regul ati o8P SFTHP 'chatg‘gpr%bcd?ﬁ‘t°fhr"\‘@“ {ispos's B GEEBE " EHIE deposition i s a
maj or part of nafy“idhbhebixsheyld smers ey Rdckiswelyity idqavedss emRiiefde of t her apeuti cs
Wi th the ability attgities efghede adp@lesf theitatipn s medwish peemowyiginfien hor ext ensi ve
research, but t h@xtﬁh&c‘lﬂrﬁp}fcefs&mfuﬁglbb ¢ ﬂeaﬁeiobtﬂd-sd]aelﬂ&p%ej dpo@iidn T&&InDeen el usi ve.

The need for remygl, tmm&i'b?bﬁ&d f:ekst]! 1h Qw@ﬁﬁ% Léth& &poq{ﬂﬂpﬂ}ﬁrﬁn wdded Dy the

I rrpal rment of fun Chta Iv:gcular sgflce 0 man¥ c)(her dllsca\fep r65¥1§s 1n(%he ﬁro%rehsmn an?i exacerszlon ort:]?%eg dL?{ In(;; n, and

by the pro i nf | anat tory
the presence of fﬂ?"ﬁrd‘?ef‘F“i (ﬁ"e‘t‘*ﬁé‘é‘é“%aﬂ)&&‘%asg’eﬁ&?] °ﬁf3§ﬁ?‘°ﬂiéaéﬁ’°“§*1‘18’b\kf to suppress the
activity of sone meftiprof {ifip. esyopntieg dgisygsests thig Perfsien iframieirprtpf m@e exanpl e of this
is the ability ofchrestidis@se yragsas| T disdviay of rerbipeuties HvalCthel abily @ refulbe fibrisgener at i ve
activity of Swannsue®ind ibpeniMi@kienkiftQesdardts bur GV B hegiRAbE dbpbi®RRLher s have been
able to denonstr %Leﬁellgsr\)ce Tpe%&gi‘ol' Iremogjl ofrﬂggg'ﬁﬁéﬂ‘hep&;ts lS%OBS@‘atf}é%ystﬁ ular fibrin in many

of these disease rocess e stu nonsirate the proinflanmatory
acti Vi ty of fibri tE alrmento flmlctlon causgdﬁvéthe]}h sncalgamerdf%nno%en Eorms and bytﬂeep'rqpul ar/ or gan

function in thei r‘“ﬂb‘?“’é‘g’@fﬁ‘é‘é“y°flﬁﬁi"§“'fl%%?ﬁ“ n"éﬁ‘t‘“‘“ﬁ“é“ear“ﬁ‘ﬁi‘Bﬁb"&tﬂﬁ‘ﬁﬁnent of the

pat hol ogi ¢ pr ocesescepias vy bapn v eoaepersss th aofpyiupfijomeeels whichsessdntiehfprt ed to Mul ti pl e
Scl erosi s, Rheumatabigdometatifd of his is thpdility ptretaddscuREMbiigo Bdeiyadind Nj ury, Al zhei nmer's
Di sease, Macul ar Leganeialy Pl NNRIAIELSE [@SleRarchbihalcbese st udies the

researchers r ecogﬂé%gemgl?ét}a ﬂne ¥e Polfllerg val ofegja v&cualsﬁbﬁnn 1l1aqp [hgsg‘nt target for new

td 2 S :) 2 |pte |u I-) In ¢ Z n d TII:] : %%ffe 8&0%2%?% SC ?l'li BT t%erﬂonstré?_l pr01n%¥nmatory acg uOf?%l’l?’l asb Ot h t h €

well as the impairment of normal cellular/organ function in their presence. This
impairment is a major component of the pathologic process of many diseases, including
but not limited to Multiple Sclerosis, Rheumatoid Arthritis, peripheral nerve crush injury,
Alzheimer’s Disease, Macular Degeneration, and Atherosclerosis. In these studies the
researchers recognize extra-vascular fibrin as an important target for new therapeutics.
These peptides have the ability to regulate both the deposition and resorption of fibrin, and
are therefore a new treatment option for a wide variety of diseases.

af-FA, af-FB, and imf-C3 therefore initiate a complex interaction between
cytokines and immune system cells that allows the patient’s immune system to recognize
and respond to the source of most chronic disease by enhancing the ability of the patient’s
immune system to better recognize foreign proteins. At the same time, the antibody

response involved in autoimmune disease is decreased through the increased surveillance
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are therefore a new treatnent option for a wide variety of diseases. af-FA
af-FB, and inf-C3 therefore initiate a conplex interaction between

cyt oki nesweandio/mwisne systemcells that allows the pati eRCTAS2MIOR@6SYSt em
to recogni ze and respond to the source of nost chronic di sease by enhancing
the ability of the patient's inmune systemto better recognize foreign
proteins. At the sane tine, the anti body response involved in autoi nmune

di sease i s decreased through the increased surveillanceand elimnation of B
cell s produci ng aut o-anti bodi es, and through the potent anti inflamuatory
effect. The treatnent of autoi mmune di sease through this treatnent al so

i ncreases the evidence that nost chronic illnesses are related to
dysfunction of the i mune system Therapeutic Functions - Filtered Product
containing af-FA, af-FB and inf-C3 Treatnent of infectious diseases

Vi ruses. Chroni candpinifatiopi cellj-agucingsiig-antibedies, apd fhropgh theyppiert afii r al  condi ti ons
result fromthe hodgyhatsry éffadihé trebtiient dDautod@D disczse thawpt thig ldatmemade a f or ei gn

subst ance associ at&es W dilknde BR méd Ehh')ﬁle iR Sre fefated t (:leﬁanytloﬁtf thk @G 1 N part

through a desensitization of the inmune systen1to the proteins of that
virus. Through t e rrechani sm of action of thi g QS qpeﬂ£lc t he enhancenent
of the inmune sy<heEapeutsfugctions ; Hjtered ﬁ'é’d‘}%%'&ﬁ‘ﬂ'i'gt“# ohARa e i nati on of any
virus, elimnating® tﬁ@mﬁéﬂﬁﬁ§§wv@m¥%ndency to tolerate the presence of

vi ruses whi ch ar @inRg gid (B Bsvsapt ons.  This enhanced ability to
recogn i ze, seek out ﬂn:droﬁlﬁﬁil E(ﬂd{tloi{shd’s&lk&'rmﬁ{hé RN idaikty b RReritein@ct i on and

elimnation of al llm rIat¥£)1§r§1gncy[lbstch a@sl)malemlﬁ(ﬁmti LRH 1Th1§1¥ﬁ(gy§[l£§ﬂpé}t” ated viruses.
Acquired | mmune QFf ease in which a

nme
virus HV infect& og%l%adeaensn%atlo%p&:muimlmesyst [P(E e@rolemsoflh%wruilg'%u and can be life
t hreat eni ng when ™ghajRefiqipef iy heeretc: fe g eledemeattBa tha | ynphocyt es
| evel drops to békrbyweP®Tpnrnd climipgtiontofppisvirpseclimipatipg s piypietiye trdwyds cel | ul ar
(acqui red) i mrunitleyite thd frésGicepl @reseSvhich e nbrestingadute kyimgtkmsf Oiis eghangdr | ety of di seases
whi ch are nor mal Lyt 8480t &6k ddinddiiks vRB hiloh:Q8 thofetettibfand MFRER 0B YSt €M Pati ents

suffering fromtgﬁt§pe QQ&%%%H%%ELE$W&Qﬁm§¥”DtO”E of the opportunistic
di seases, but HV ?ectlon 'S erw asynptomatic except a mld flu

like illness sho MRS f’°?e Ction, As the virus hides in inmune
and ot her cells, theAﬁﬁaﬁmﬁﬁ%HW%PFV“&H&ﬁ#@“ﬁd%%W%?@%f@%mﬁﬁbroach to the
prot ei ns mani f estysemant! hebedifsithkeaening Bifen § hefetyre ef THyuphopive rrlltd§B4 vi r us begins to
replicate nore aggpRsesmeldspstdtaiew Doy, Atdishese hevodyepegaiuee and attack the

abnor nal pr ot ein %acﬁpem iltnguanty. @Fs places the host at risk for a variety of diseases which are

normally prevented by this portion of the immune system. Patients suffering from this

syndrome suffer the symptoms of the opportunistic diseases, but HIV infection is
otherwise asymptomatic except a mild flu like illness shortly after initial infection. As the
virus hides in immune and other cells, the body gradually adopts a permissive approach to
the proteins manifest on the surface of these cells. When the virus begins to replicate more
aggressively, the body fails to recognize and attack the abnormal proteins manifest on
these cells, or even to attack the virus itself after it is released from these cells. The
process of replication depends on reverse transcription of the viral RNA, so the western
medicine approach centers on preventing this activity of the HIV viral RNA. While this
approach has been successful at slowing disease progression, no medications have been
found to date which destroy the virus and cure the disease.

The curative ability of these peptides when given to patients with HIV/AIDS has
not been established. The mechanism of action of peptides of the invention does indicate

several benefits to the HIV infected population, and the potential curative ability of these
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these cells, or even to attack the virus itself after it is released from
these cells. The process of replication depends on reverse transcription of
t he viralwBNMao/®esthe west ern nedi ci ne approach cent er s PCR/USe@vwopdsbhg t hi s
activity of the HV viral RNA. Wiile this approach has been successful at

sl ow ng di sease progression, no nedi cations have been found to date which
destroy the virus and cure the disease. The curative ability of these

pepti des when given to patients with H V/ AIDS has not been established. The
mechani sm of action of peptides of the invention does indicate several
benefits to the H V infected popul ation, and the potential curative ability
of thesepeptides. One of the promnent activities of these peptides is the
conversion of the immune systemfroma perm ssive state back to an
aggressive or active state. This allows the patient's own i mune systemto
seek out and att septidescimk dfhe proviigabaigitienyf thesh pegtidesiisthg sontetsiom iimmide | | er

| ynphocytes. | n gegifon@pamitshiastat Yook inRgrespe ¢ aguekiat. iToinalstsiiaul at ed by t hese
peptides is expeghaf ohPimflide §Gknl f s« BRNANGRAL DL inREAGURS V@ heddfn TT- T €9 Cel | s,

including C4 cells., These changes allow the i S 0 seek out and
destroy the virusm%HHNE%FTg”ﬁﬂ?%ﬁeﬂ%%%u?ﬁ%nvf?ﬁgﬂqﬁﬁ?%d£$%§%de. The

anti -i nf | ammat or §*P5Edt Yrgyenhance e pypdpion b el a3z Bt Bits "8¥ opport uni stic

i nfections and achanseatoy the immuiepryemio begpiienddessqy g gies mpeelspigdaenf ect i ons. Acut e
(I nfluenza. Pont &e %@4h@ling i Thedng-inflgmmhtory &dhdly 41d diminkies thelyingtobeafief it i n chronic
infection, this pepliidenefiasdnd deklRchansasodchposyistnttand severity of
acute in&chion %EQﬁjggp&hggm;ﬁgL&gJ}anEatory and reactive response wthin
ti ssues ile enhancing the abil1ty of the protective i ne systemto
conbat the virus. af@ﬁ%ﬁmgf@%ﬁm%Hﬁ&?ﬁ??ﬁ§§¥%ﬁf%ggﬂg %3?536 of animals in a
variety of acut esppaiadgeeivpsuusipferamsy depeatine &F indrmmatey B 1%V | nf ect i on
represents a Sevesmenss witig fissues vibild chhancigg/the ability ofthe prpteviive prpmakesyteretoof t hi s nost
energent form of cdub th dirud 4FA, BEFBSNESH M ingfovdsiyivabif anfn3ls ina medlety aff - C3 enhance t he
activities of the.iRSss¥aisem which are nost crucial to the elimnation
of the bacterial jjnsult, while controlling the synptons which result from

a

i ncreased i nfl ammation. \Wen a Fatient,empe i enc S, 2 bre%%p of the
i ntegunent a si gni fi CHAE BKIPBEUFE e 5 EACY S T SeCUP T 1eLpit e this
exposure, pati entmsst imgies} fgmgensdt tofe samprfPets s a1 i e &Ft e and even | ess
frequently devel equivides ¢fyhe tramnegystermiténd trp moyt crugdgl tofthe gliytinatigmefthe bpfteriplhj s prot ecti ve
reSPONSe OCCUrS Ghdf, vnfk chidBling Bk §RAREs GfichisintbhRpaRE hleGaibd. 3neaB i Nt o t he

bl oodstream as fi Lk HRAGH | SeadtGlole VGt § QnBERAkxpbsiE0 BBREdE. N the system A
simlar benefit

%(é\'s%i%rth% e)\cll\nlosgrg p%];n_tslfa'rb\ely%pvgopaafl i_n}e:(%on at the site and even less
frequently develop a systemic infection. At least part of this protective response occurs
due to the release of Fibrinopeptides A and B into the bloodstream as fibrinogen is
activated to seal the breech in the system. A similar benefit occurs when af-FA and af-FB
are given to a patient that has been exposed to an acute infection. This effect is greater
when the medication is administered prior to the exposure. However, whether
administration is at the time of exposure or after the exposure, both are still beneficial in
the process of eliminating the infection. This stimulation occurs through several different
immune cells, including T cells, B cells and macrophages. T40 cells play a particularly
important roll.

Parasites

In the same way af-FA and af-FB and imf-C3 enhances the immune response to
viruses and bacteria it enhances the ability of the body to respond to parasitic diseases

whether chronic or acute.
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are given to a patient that has been exposed to an acute infection. This
effect is greater when the nedication is admnistered prior to the

exposur e.Wbosvwigs4swhet her adm nistration is at the ti mPCofUSexpPOSas6E OF
after the exposure, both are still beneficial in the process of elimnating
the infection. This stinulation occurs through several different immune
cells, including T cells, B cells and nmacrophages. T40 cells play a
particularly inportant roll. Parasites In the same way af-FA and af-FB and
i nf-C3 enhances the i mmune response to viruses and bacteria it enhances the
ability of the body to respond to parasitic di seases whether chronic or
acute. Spirochetes are particularly difficult to treat, but with the imune
syst em nodul ati on produced by af-FA, af-FB and inf-C3 even these organi snms
are recogni zed and destroyed Fungus and yeast infections are typically
consi dered opport uni Spirpchetes doq partiqpjartytifehlt thyfcat, batfwit@: immynelsyiterf - C3 t he enhanced
surveil |l ance a pabduBith predREFyIaEIACASB i fnff-UBdvinyhe® biodikitate @Gogtidae pot enti al for
this type of infeggllded For those sufferlng fromthis type of infection,

the peptides enhanceythe nune sy enh%&kéAonnd and

BL L Yon Qe ool |
ungus an €as’ ection: aret 1Ca. CODSldchdO th bu
eradicate the infecti o re ?f nt ’8 tanc IS a broad term

describing a nyrif&dd aB‘f‘mﬁ?3§1§§‘§‘§‘§ed\?ﬁ“i°'ﬂmgcéﬁa§e“b°6??ﬁ°6 S‘f‘@ﬂ‘f’ tliiaes ™y | oss of

cel lul ar regul at ipgigytial Dythisiyppefinfeefion. Fentose suferingfom thisrpe Finfegfies e uct | on of

adj acent ti ssues péphideCuigive @4 bilite pf the infriubetsysiarh fooppognndeedijppr bsigkdm. These di seases
can be caused by raaMaifr@hiter of factors as well, including infection,

radi ation, eXpOSUre Eﬁmhgﬁhﬁﬁmmaﬁgmﬂﬁml&h&u@&@gh§38§&kh&n Once cells

devel o p cancerou a’lé ss 0§ éelll%ar re%:latlon %éalij%gnalcredllca%r aned§} Jés?:%c?on opy the or gan i sm

When this induce stern nedi ci ne
approach entails af“ﬁ‘é‘“iﬁ%“éﬂ‘B‘f‘ghF‘Qﬁﬁ’“S{"i’“B‘h"r‘éﬂ’i‘@fes&ﬁ‘eﬁli‘}ieﬁ'é"'f‘s&*ﬁv o¢ ‘iﬁ“sﬁ'est roy cancerous
cel I's, but these bappicoatirtes aqrel inglpding igfaetionjadigtorn; preosutfitd hiins gidt | es of negati ve
side effects. Th gty bredpisiamomet calsidevedp bahaing Gatasdhegl@sipicaly tidswpedof cells with
abnor mal prot ei Ny Gdbrdafd@l Whéh UiisirB G aforosts BRRrfa@ AL 1B Rerdl | cancer cells),

these peptides h%‘écﬁcmte LbﬁroﬁpénkﬁswusfeShaREt{%A’aﬁE‘Jhen%ﬁlQap?%‘é‘QuoE Efh@bscancer wi thout

all of the negat fects of {\%% I ona eet;;]étmedl ci ne cancer
en

i ve

treatments. In a(‘]‘g‘ f"ftgl?‘?e ]3°afhﬁ A Ve afre nﬁﬁ%“"fﬁ dédtruction of
cancer, these pepti d&¥usigtharcdgiveilgreapddgstricipn afsdls Vigabpermal PRENSSY pt ons  of
chenot her apy and teiagifat (R @mmondgtute bfal cagtercqlle dise pévlides bevafhe gbilitvget | on t he patients
have i n response pie@ntldaeGudtliMteayutelt 4116f the negative side effects of traditional western

medicine cancer treatments. In addition to this direct benefit on the destruction of cancer,
these peptides have the ability to ameliorate the symptoms of chemotherapy and radiation,
as they decrease the inflammation the patients have in response to these therapeutic
modalities.

Not only does this enhanced surveillance help the immune system recognize
foreign bodies, it also enhances the process of apoptosis in eliminating any abnormal cells.
Cancer cells are known to possess abnormal proteins on their surface. The failure of the
immune system to recognize these proteins and trigger apoptosis in these cells allows
cancer to progress. These peptides stimulate this process, allowing the patient’s immune
system to eliminate abnormal cells. Currently several different autologous vaccines are
utilized to treat cancer. The current method theorizes that processing and then re-injecting
cancer cells is responsible for the therapeutic benefit by allowing the body to recognize
these abnormal proteins and then attack them. Given the method of processing of most of
these vaccines, most probably still contain large quantities of the peptides of this invention

and the exposure to the processed cell together with the ability of the immune system to
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nodalities. Not only does this enhanced surveillance help the i nmune system
recogni ze foreign bodies, it also enhances the process of apoptosis in

el i m nat iwg@ 2arw10a8snor nal cells. Cancer cells are known POTASGeS668DNOr Mal
proteins on their surface. The failure of the inmmune systemto recognize
these proteins and trigger apoptosis in these cells allows cancer to
progress. These peptides stinulate this process, allowing the patient's

i mmune systemto elimnate abnormal cells. Currently several different
aut ol ogous vaccines are utilized to treat cancer. The current method

t heori zes that processing and then re-injecting cancer cells is responsible
for the therapeutic benefit by allowing the body to recognize these
abnormal proteins and then attack them G ven the nethod of processing of
nost of these vaccines, nost probably still contain |arge quantities of the
pepti des of thi s momweptttiorrogiaethesdimom gdisieadso theghetapraticpinefit ddsed cel | t oget her
with the abil ity pfided dithis invEndinie an8 yi3He BlvEsQivOhiesanOdbiplyet el y recogni ze t hese
abnormal cells Ieadslnra&altlsnh@msda&ﬁ@mzﬂn&s Reaghi teakaglmloctaesa;ets des of this

i nvention in and of em sel ves have t sa Bl In addition to this
this b b d
benefit, these peﬁ)st fne 85 ¢ (Sae(S:r ea%%mm?l e anageorsb?iﬁb 0{?essel s, and this

benefit decreaseémfﬁﬁhHéﬁﬁ@%f?ﬁﬂmﬁ?“FFBr|n ar ound tunDrs maki ng t hem nor e
susceptible to the aﬂﬂaéWdﬁﬁwﬂﬁé“Pﬁﬁﬂﬁé“§V§F@ﬂ?mPE“ﬂB“?@Wﬁﬁﬁferably used as
an adjunct to carmesulttonte ainuBnisten of s@m clehditerdeutic azentsl A tibep@tidehe i nsult to the

i Mmune system of SRR thehiermt hiedyBPRUkebéeA g @itiiSrapeiSindida@s R opRRL | des stinul ate
the rel ease of t'ﬂda’ﬁd&)(‘ih@&hﬂﬁamnm@ac?@@&%& e'ptfaestgiéi@m&n'a@&ﬂaoeu'“ c indication is

obvious. In additio t hese pepti des
greatly inproves t(ileﬁap'l'ti’ °frghem° o1l ya’fd rad’atfm ra@?fo%/rﬁasm a"é%‘(ijsugrfegcf’ ation therapy,

decreasing the péﬁﬁmﬁﬁﬂm§ﬁfT@?Fﬁg associ at ed mnth these treatments. As the
side effects are ver ¥sthrisdd offeels ararpet mitfreal snditha iveunssysieméspptisuppresesd, hsuppr essed, this
option for treat iopign oaegrcdcedfof al hrietieehblisatany@dvartgds oher comejonddvant ages over

conventional tr eatsmRRtm adifondd Birdor Qeuctibnd€otleROK n@f bdeShndtshi@a of other cells

in the body eI|nwna&gﬁmgggw%gggakgmgghg&@&g the very negative side effects
of chenot her apy Trea%n%pt ronar Artery Di sease (CADI Coronary

Artery Disease ( viw:1 Ly t ypes) devel ops when the intina
of the bl ood vessel GRtmpy frsryiDifpagercagivascyr dl%l"f'é?fa‘ ‘P‘ﬂés) fersPéen®li t he bl oodstream
are hi gh enough tittiaofthhldged izese)iwrll it igureleqpeiwh the lipids ip heblogdsispmar high| space. Eit her
injury or |ipid depsatiHepiagif ©Geipdsit i tht fbidimf k@ BSS inM@ oGigiabdsitic@an | eadi ng
eventual | y to s E&4€in Qﬁggr‘e%}% d%giitigl:[ leaﬁihb%vebtl.la@pld severe narrowing of the blood

vessel. In these lesions, lipids represent approximately thirty percent of the lesion, while

the other seventy percent contains the deposition of fibrin, iron, and other proteins.

Traditional Western medicine utilizes therapeutics with a powerful lipid lowering

potential, but these also carry considerable risk of side effects. Besides those with severe

side effects, many patients taking these medications do not feel well and have muscle pain

with minimal exercise or even at rest. This type of treatment has been shown to reduce the

risk of Coronary Artery Discase events.

While controlling this deposition of lipids has always been and will continue to be

an important aspect of CAD treatment, the ability of these peptides to mobilize the fibrin

deposits in the wall of the blood vessel will have a greater effect on the long term health of

patients suffering from this disease than simply trying to slow the deposition of lipids. By

simple math it is easy to see the benefit of treating the problem occupying 70% of the

lesion over addressing the problem occupying thirty percent. The lipid portion of the

plaque is also protected by a fibrinous cap. These peptides enhance the ability of the body
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vessel. In these lesions, lipids represent approximately thirty percent of
the lesion, while the other seventy percent contains the deposition of
fibrin, iworploandgsset her proteins. Traditional Western nmediraispeondchs zes
therapeutics with a powerful lipid |lowering potential, but these also carry
considerable risk of side effects. Besides those with severe side effects,
many patients taking these nedications do not feel well and have nuscle
pain with mniml exercise or even at rest. This type of treatnent has been
shown to reduce the risk of Coronary Artery Di sease events. Wile
controlling this deposition of |ipids has always been and will continue to
be an inportant aspect of CAD treatnent, the ability of these peptides to
nobilize the fibrin deposits in the wall of the blood vessel will have a
greater effect on the long termhealth of patients suffering fromthis

di sease than si ntake toithisilipigypottion of themlpatehetrigkerintsq respresian e fhis prtestids. By sinpl e mat h
it is easy to sed@brinbicap ehebility ofttese bepdiattd svg infldn@ator @ddnge @€ cupyi ng 70% of t he
| esi on over addr &sgiisids fbhLandifoR BIERD sGGHHDME BGavisthiaf shaes RESHGERT . The |ipid
portion of the plgg%ﬁ beS.nlkSQ B&&Lﬁ& £d by a fibrinous cap. These peptides
enhance the abilit % f ﬁ E yto take up this lipid portion of the plaque
by triggering th “@f this protective fibrinous cap. The ability
of these peptides t0M§W@ﬂmﬁﬁWWaﬁﬁﬁP$%ﬁ“&ﬁﬁ“&ﬁﬁéﬂ@@mﬁﬁ%m¥%sorpt|on of fibrin

and iron from t hehr@ghitie pding pradess.afidle dix brocesvia and oflitaself Spag emse parsthad vi ous
t her apeuti ¢ benefiokes ddwdiissudd db sivhAREhH idlkmmhios @RG@Svhichrés@Bk dMBRRE paih OF

Osteoarthritis Mapusdal aitaa-clmu&g)@g,le;alngpém%ﬁe M@ngmnﬁcsn@ﬁw freOf degeneration

of normal tissues_ thro 9 Cess process in and of
B |Gk
its self does not clé’messgeemmbeo?ﬁm nj%% 9‘1( es"d%‘\l}{%tm auoéssodo stinulate the

i nfl ammat ory cas (‘E%I‘H‘B““‘\mlﬂ‘éng‘i"%"éltﬁPf°°?n‘”&'ﬁ1‘*ﬁﬁf’°&“"ﬁé?“?f‘ résltféf "€t i ffness.
Osteoarthritis i Sesepratesdtisspmpthes deptor thigeagndpry inampfitorsitigeesh By blpskipgiiul condi ti on. The
initial process s®esBhctagoulnef paiv@ tiGeeddr continpdd Hegenerliit aretbbiiedegtalps equent

i nfl ammati on al sae@aly. i butes to the degenerative process. Wile these
pepti des cannot ﬁ%&&&hﬁmmmimg?ﬁ%&%ﬁ@h%ﬁdkMééHﬁmmEQﬁ%m@% stop the secondary
i nfl ammat ory progess, By brocking this process, the anmount of pain and the
speed of continu ation are both decreased dramatically. Treatnment
for autoi mune di sea5% ARG Y8t PHPENT ETP e g¥Y B §€¥fenat osus,

Scl er oder ma, et c.Aptofageitr dgfasebdgios vt ¢ grodtipqemreeentch vdishbed - Athepbtygepeci fi ¢ synpt ons
of only that di seastetoApkthGzei Loty Mahe ot anaafddnNshidhkiadts @t @emet | C conponent

in which the HLA pm&h,%t!l&% constituent part of the patient’s body. This happens in all individuals,

but when the patient’s immune system looses the ability to eliminate B-cells with this

activity, the result is a persistent stimulation and perpetuation of these cells as the
antibodies seek out and destroy the “pathogenic insult”, in this case the patient’s own
tissue. As these antibodies attach to the patient’s tissues, they trigger an inflammatory
cascade which results initially in tissue destruction, and then in fibrin and iron deposition
which further perpetuate the inflammatory response. This creates a vicious cycle of
destruction of tissue, pain, and progression of disease pathogenesis.

These peptides ameliorate the health of patients with autoimmune disease by: 1)
enhancing the body’s mechanism of seeking out and destroying cells which produce auto-
antibodies, 2) decreasing the local inflammation responsible for many of the acute
symptoms, 3) blocking the deposition and stimulating the resorption of harmful
extravascular fibrin and iron deposits, a consequence of the bodies reaction to the auto-
antibodies, and 4) stimulating the absorption of fibrin from the blood vessel intima which

causes the venous insufficiency. These activities all result from the ability of these peptides
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response to a pathogen results in the production of an anti body which
attacks not only the pathogen, but also a constituent part of the patient's
body. Thiwohammewes4i n al |l i ndividuals, but when the pat PERIUSS0I0MRSHE SYySt em
| ooses the ability to elimnate B-cells with this activity, the result is a
persistent stinulation and perpetuation of these cells as the antibodies
seek out and destroy the "pathogenic insult", in this case the patient's
own tissue. As these antibodies attach to the patient's tissues, they
trigger an inflammatory cascade which results initially in tissue
destruction, and then in fibrin and iron deposition which further
perpetuate the inflammatory response. This creates a vicious cycle of
destruction of tissue, pain, and progression of disease pathogenesis. These
pepti des aneliorate the health of patients w th autoi nmune di sease by: 1)
enhanci ng the bogyinsiABEHaR BB L HEEKL MRk e mbb@yd g cel | s which

produce auto antjhe glhes%mulgilnogr%ﬁc(vﬁgf% Hletﬁ%sclﬂ%&% ande)f | @Rt i on responsi bl e
for many of the ac npt ons I'ng the .deposition and stimulating
t he resorption OMH%P—M%@%CUI ar fibrin and iron deposits, a
consequence of the bDédirleSclorosipiet diserer Withminh@aractstisics kafiog Wdtes, and 4)

stinmul ating the abssiopbiinenlogf indugethdisatrilitsf. Angiry distres, tlisthepemesio e nt | ma whi ch
causes the venoug aiufGtiinf insick &AE Yyeliih RS@ntaAGériowki sjsie®.SAsatlede arkaegul t from t he
ability of these.nmeggrgﬁéntgnﬁmma@tuﬂthte@ﬁeamLm&ﬁmq&acﬂchlsB IL-10, and IL-
13 from macr Ophage Qe]grees (r;rflzr)leug)f:o%llc 1m8rbvementTwhmtl;| Q%lﬁ reso#vegth%{la%h?&l on of r .E,‘ITDV8.|

of harnful extravas e Sclerosis

Mul ti pl e Scl er osfiginjshes JVigypaeha s atacky- F‘ﬁlewg’?ﬁgf'gévf‘é'wgefﬁmé $"f°eading up to the
progressi on of netrdr-owite dperienceBritindippinto the space upeupdip ke lgfios egse, the initi al
event appears t Obdo@neambregiiéngierAvihee depdsitsadyhaceothey titpe ampredxiemive N t he centr al
nervous system Afandddd6$ Rspatkap thOLbilitydf thebeYiredd FoDG, 88 Gercf@Colsenel N | ammrat i on

around these ar e@éeasgIo fuﬁff& (!ggguﬂlﬁ_p@tte;s%&iﬁro&ég§a%ﬁg M@EMﬁsﬁnginagﬁgﬁl@es of
neur ol ogi ¢ i nprovenent initia jammat i on

dl m nl S h es. W t h e&tedﬁrea, wglnﬁ%ﬂ 11‘101'621(@,111 Ve{l%SéXGFSUTC ?n acl;]détlorbgbrm Ee&osmon mn l\ﬁe nerve | n] ur y
becones nore ext &ygiafgrin %fFFG’“‘tdﬁB“d‘éﬁB?lnﬁ?ydﬁeasﬁf‘r°°f3ﬁs°ﬁr“idhdméﬁla Thison into the
space surroundi ngbrinlef shesdlogiflomdestsrres gerfion ef netsite Agiroudis in igulrhese deposits
advance, they Cr eateiod THOE@tngXch@issufi@enéyaddiginatithe prypresssFotise, stop t he
abilit y of these  afkasuct & N&Rkble d%glnﬁhbﬁreﬁlﬁartﬁah&aﬂﬁﬁonﬁ hle@-olﬁgsﬁease to further

progress. Thi s P P&neg%esnts%ltl%g vgr[sg%ag %&ﬁlsnoqllsglagtnkln@ndé(%&gféﬁorqﬁ al nage of the
affected area, ca ng an increase in venous n addition, fibrin

deposition in I\/Sp’iﬁ’%ﬁ?éys’é"“? PEFPHY Eafe %“PB"GHGC“% °Hm§/se"[§5t§"e“f' s in many disease
processes, i ncl udreryerisin mpyhpatents.Whilq thy invggfeptorgglag,is ‘BP‘&)VG‘EF“‘fPf"l{f\?\F‘at decr eases
per f usi on of nut Mséntvssulagivekseraigiiat Stotimmupeathendhtarrinforces the multifactorial

nature of this very complicated disease.

These peptides have the ability to treat multiple sclerosis through a reverse of this
cascade. It does this by: 1) enhancing the body’s mechanism of seeking out and destroying
cells which produce auto-antibodies, 2) decreasing the local inflammation responsible for
many of the neurologic symptoms, 3) blocking the deposition and stimulating the
resorption of harmful extravascular fibrin and iron deposited due to the increase in
vascular leakage of these substances into the extravascular space, and 4) stimulating the
absorption of subintimal fibrin, the cause of the venous insufficiency in progressive MS.
These activities all result from the ability of these peptides to stimulate the release of IL-
1B, IL-10, and IL-13 from macrophages and monocytes, and through the stimulation of
removal of harmful extravascular substances. Each of these activities is discussed at length

in the background sections above.
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congestion. The resulting venous insufficiency and its role in the
progression of M5 is now the source of considerable debate in the

sci enti fiwoOI20toen08854r e and anong neur ol ogi sts. Pl aci ng sPEmUS2010/02d6Se vei ns
at areas of occlusion is a treatnent under investigation in progressive M5,
with prelimnary data from Europe and Canada show ng substanti al

i nprovenent in nost patients. While the investigators claimthis

i nprovenent proves that M5 is a vascul ar di sease rather than auto-immune,
their data reinforces the nultifactorial nature of this very conplicated

di sease. These peptides have the ability to treat nultiple sclerosis
through a reverse of this cascade. It does this by: 1) enhancing the body's
mechani sm of seeki ng out and destroying cells which produce

aut o-anti bodi es, 2) decreasing the | ocal inflanmation responsible for many
of the neurol ogi Creaaemfiir Alatgimer3 Pistateocki Nng t he deposition and stinulating the
resorption of har nf uthe @t sravaseitDikaseirintaibd efisia/bk ohct @iin gpposbdeed due to the

| ncrease in VaSC%Llefmlm@amgecmmctom@lg@ammm&hedmw;m extravascul ar
space, and 4) stinu % sorJobtetlwon of %ﬁ thensnm"f‘ ﬂ]fll brin, the cause of
E)déﬁté)i}l t}ﬁcoi}rf,egxéertlésg een Wgons 18

t he venous i nsuf fP VUities all result
fromthe abil ity depfsitienetidben ;&ise. |fe€l€§g‘t‘6‘e§1°is?ﬁj’rv%i‘f‘l¥°‘E‘ﬁﬁ‘é‘s"f‘@‘l”éﬁ’ése of ILIB, IL-10
and | L-13 from naoswgphdgéentainthe monocyptess thisggads 1¢ fytholegiienpe st i mul ati on of
removal of har nf gkcepit & AYRo6itibn 1B-amIeISHRRC Ofte iR i0depotiie®e activities is

di scussed at |en N Be ment for
Al zheinmer's Di seggg%eémgeg&%gfbggk%\%&g a§°€'%!h%%|t&98\é%g&%gfdns el usi ve, but

once agai n appeaP&<t® ﬂ€n§“WﬁF?ﬁ?3¥?8??3m“Srgﬁs?ﬁﬁﬁ ‘Pént consensus
attributes the ommltweftwsm@tela@ﬁé%mftﬂus‘éﬁmﬁfnﬂbs1°°3ﬁ3/|T6‘Fedib‘ﬁ¥’8’t’5éi nin the
connective ti SsusedgtewedylocHied infgagnatory Ivipsnse, leeding tg the msteaibexdtht he depositi on of
fibrin and iron, #&s thid-CigoreRetAR0®f deabirasaiEmnkte cicdieivtiinat  descri bed for

MS, al t hough pr qumnmmug}ya sbrids otr.lls‘em%mglgﬁecﬁ@mt ﬁ.&ase%mwabsﬁm&ﬁ@rrs to be the

lp?g?;: gn| ?Zéng %IEEI‘CAUfe fErlnéTposman g{j pgs tearc lg)awe QtLthepolieOt ein. Once this

arrler econes | eaky, allow ng
the body to enc a Sk TrRetien ingbdpvelprepert ?f(ﬁz‘ée“ﬁ’ Dpeas- Bif'“’ We&¥WHr k and formi ng
peuritic pl aques chafekriofAleinere Bisegse rifhe canio ehypre 8 repulb efigmpbpdmehP e t his protein as a
har nf ul substanceepbsits.t hi s | ocati on. These fibrin deposits then increase the
| ocal i zed i nfl ammat of)iekGd BARSGectel RREH iNYzntiRert DiRaP ks QRSSO Of the di sease.

COI’ tes- Cant Onel i %Ldeé’asLdul(i gaQQa%)e Qﬁ)mﬂéltbg Qj&bﬁgngttalptgtelﬁ @eyéﬁtehﬂﬁﬁatn%f f ect Of f I bl’ In
deposi tion throuﬁ1 irst increase

seri es
fibrin depOSI tio elnga],tﬂTattOﬁ @gcmg@ ovmgml‘oo%f?owto Aef%?)@]legl Ognjns?\fany ot her
researchers have lishmestferabiesicaewndst od t he rol e

af-FA, af-FB, and imf-C3 greatly enhance healing in chronic wounds, this occurs

through a variety of activities and through the direct stimulation of fibroblasts by these
peptides as well as the enhanced angiogenesis stimulated by the cytokine cascade. In
addition, most chronic wounds have a chronic low grade infection. af-FA, af-FB, and imf-
C3 stimulate the immune system to recognize and eliminate this chronic infection,
speeding healing. Use as a treatment for hypersensitivity reactions

The ability of af-FA to deglycosolate and thereby inactivate IgE is established. In
addition to this activity, these peptides trigger the release of IL-10 and IL-13. IL-10
undoubtedly plays a prominent role in this process. Even in using animal serum for the
procurement of these peptides and then injecting fragments containing larger proteins,

there does not seem to be any anaphylactic potential in these serum fractions.

Treatment for chronic inflammatory conditions
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of inflammation in the devel opment of Al zheimer's Disease. In addition, the
vascul ar changes of Al zheiner's D sease either cause or are a result of

t hese abrworealo/pusstei n deposits. While nuch of the expe®Cedshendtdcssin

Al zheiner's Disease is specul ative, these peptides should have a trenendous
effect by nobilizing the protein deposits, elimnating the inflammuation,
and enhanci ng/inproving blood flowto and fromthe danaged ti ssues.
Treatnment for chronic wounds af-FA, af-FB, and inf-C3 greatly enhance
healing in chronic wounds, this occurs through a variety of activities and
through the direct stinulation of fibroblasts by these peptides as well as
t he enhanced angi ogenesis stinulated by the cytokine cascade. In addition,
nost chroni ¢ wounds have a chronic | ow grade infection. af-FA af-FB, and
inf- C3 stinmulate the i mmune systemto recognize and elimnate this chronic
infection, speeding hegabbulhni-kl@m@sy Rtich bRBKATRAE, afd@it- O RESISENST ti Vi ty
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pepti des and t hemlrcitngneforiclironiy pfir agnment s contai ning | arger proteins, there
does not seemto be sidyly &araRpEYkAGIrtoc@n ipiadtd répbrt 4 pitioll dTeBvelgRsUM fract i ons.
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neuropathy. In this type of wound the patient does not have sufficient feeling in the
affected body part to recognize a consistent inappropriate source of pressure (e.g. — poorly
fitting shoes or a foreign body in the shoe). This creates a pressure ulcer, but the lack of
proper innervation and the poor circulation both prevent proper healing.

The peptides found in these serum fractions help in this healing process through
several effects: 1) they open up the blood vessels through the effect on both lipid and fibin
deposition that is causing the poor blood flow; 2) they decrease the inflammatory changes
around the nerves and promote the remyelinization of nerve cells; 3) they break down the
fibrinous layer which forms at the base of these wounds; 4) they promote an anti-
inflammatory environment which promotes healing; 5) they stimulate the immune system
to address the infectious component of these chronic wounds; 6) they stimulate the
replication and migration of fibroblasts; 7) they stimulate the differentiation of vascular
cells promoting angiogenesis; and 8) they promote the migration of macrophages into the
wound bed to enhance elimination of any substances that may slow healing. These effects
transform the site of the wound from one that suppresses the body’s ability to heal to an

environment that promotes rapid healing.
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overlying tissue does not get sufficient blood flowto sustain life, and
therefore breaks down and ul cerates. The bed is then open but, due to
ongoi ng dwOf20udosgs4wi t h poor circul ation, the base of tRETWS20IG/0R@AS St i |
does not have sufficient blood flow to pronote healing. The ulcer therefore
beconmes a chronic wound, and eventually will get infected and necessitate
anput ati on. The other type of diabetic ulcer results fromdi abetic
neuropathy. In this type of wound the patient does not have sufficient
feeling in the affected body part to recognize a consistent inappropriate
source of pressure (e.g. - poorly fitting shoes or a foreign body in the
shoe). This creates a pressure ulcer, but the lack of proper innervation
and the poor circulation both prevent proper healing. The peptides found in
these serumfractions help in this healing process through several effects:
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proportion to thé "%WEL?VWBP the injury, ets worse rather than
better over tinme. RSW‘H&%T“%T%%‘S ‘é{‘Flfaé@f ‘%"“egtr‘fétheéefpe‘? frais &Phihed | egs, hands, or
feet. Often the Pk decreprraimuesritesd byREP ertiets s o ipmgvmenss 'a'?°ﬁ‘1ﬂ6|m“1“’€g Typi cal

f eat ur es i ncl ude semaBii degea naliR Gp@snmiativon diln@vecdib. Gifterkick thegmpadeat ur e of the skin
over t he af f ECt egatlkﬂ-tsrgxbergﬁce DYt iPEdate reﬁ@maﬂﬂeﬁgmrﬁ)/syi—nﬂ%nﬁﬁse bur ni ng pain,

In some cases the s t1C Nervous .sys ortant role in
sust ai ni ng the p&fPs! ?)?Sﬁ' tﬁhls°ﬁc§8ee"p’°ss‘°n¥“} °at’°%§bééusesa&an gﬁae By a triggering

of the i nmune re §lf§61ﬁns @creawpﬁtl& Fanltléla'dgme Bbets h"@e shift from a Th1 (pro-

inflammatory) to a Th2 (anti-inflammatory) state likely also plays a significant role in the
treatment of chronic pain.

Use as a treatment for neurologic disorders including seizures, Parkinson’s disease, and

even schizophrenia.

af-FA, af-FB and imf-C3 decrease the activity in stimulated nerve cells and
decrease the inflammation around these cells. This response not only has a profound
effect on pain nerves, but it also plays an important role in the treatment of seizure,
Parkinson’s disease, Multiple Sclerosis, and even schizophrenia.
Prevention of Disease

This brief summary discusses only a few of the many diseases in which these
peptides have tremendous therapeutic benefit. However, perhaps the greatest use of the
peptides is in the prevention of disease. Taken regularly, the activity of these peptides has

essentially an anti-aging benefit. When taken as a whole, the benefits of taking these
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characteristic inflamatory synptons of redness, warnth, and swelling in
the affected area. Because there is no cure for RSD, current accepted

t r eat mentwpD0sVmegf4at j ust relieving painful synptons. WAIUS20l0026@88ise of
RSD is unclear, the benefit of these peptides is established. They decrease
pai n experienced by RSD patients due to inprovenments in both the imune
system and a decrease in the inflammation of nerve cells. After taking

t hese peptides, patients experience an alnost imediate relief of many of
t heir painful synptons, a benefit which persists over tinme. The response
seen in patients to an injection of these peptides indicates that this
cyt oki ne expression nodification also causes a change in nerve function,
decreasing the sensitivity of pain fibers. The shift froma Thl (pro
inflammatory) to a Th2 (anti-inflammatory) state |likely also plays a
significant rol epd-pﬂestdnﬂetrtcﬁl@%Mestﬂflshéa%r@Btio&ss pails R pertldis@esAS a treatment for

neur ol ogi ¢ di Sor gk gl SRLREL pUEE S B koA d) AeaPe, and even
schi zophrenia. a Y in stimulated

nerve cells and H@&V‘B’&azhé‘mf ﬁ‘étmcd Tséar'ﬁ?;‘?"ne%%és ’(’)elfltﬁds%b “tea“"se%‘ls%éfp? . This response
not only has a prbfermt éepwietor hrmpbaniiregisdpatin time fogeegf Y pl ays an

i nportant rol e i imcrtabedsubsagaltynBristdenphstraiee thy piotetive et iithes pntides- di sease, Mul tipl e
Scl erosis, and eveRenfikdthezQ@d fiin lcpositidRiaMagtgipDassafveDistsdagieThthi s bri ef summary

di scusses only aa&.@%,sQJventttegadgpaﬂymﬁiihé@@esgeﬁlylgwtm@mmtetges@ peptides have
tremendous thera eUtelrt% onse1sqsochangFJ_t|9bemor§r1kethp$1mﬁ Qz?poxgseo? &ﬁcﬁ?ﬁh&?t use of the

peptides is int ention di sease the activity of
t hese peptides hé?§ngé'§§°é?1‘f1 Py PEHE TS 25T A gad‘é‘ﬁeefﬂg FirafiEh t aken as a
whol e, the benef immgnesssten prRYenighete qeegessEagng "d@gendﬁi"ﬁﬁ%sé'teﬁ'%‘wagl@g oppose the
est abl i shed agi ngropsecesseredhi s i s perhaps best illustrated in the ability
of Peptide A to lpkiapks of PletdAB@f thenveibd S and tissues by thermal and

chemi cal burns. Afteﬁatﬁﬂmrmﬁ&&.@&koqamfa;af@mfﬁ;mamgﬁmgpadnﬂes

subcut aneously (Pe hemjcal or thermal insult
required to attain acp(inﬁmma’m') RSyl ndesaregrfadbbemﬁpm neréased substantially. This

denonstrat es t he JfPGt e kescar ‘Eﬁlf‘"e&?‘b?'rfé%%“zﬂéﬁe agfeomeRsptther more, the role
of fibrin deposi theopreparrtionshe agi ng process is well established. The ability
to prevent these depnshiteafiial t-Fit, heiiefGrde glugldinhyof Gdspaptiihi@dveagi Ng pr ocess.
The i mune res porﬂe%eprévﬁus@l,dsffaﬁea hangediishdd hbeli® bemly bkg aliklngctiiNe 1 esponse of

a child, wthout sgée'ﬂlggpe&t.hse géét Fofathe bt Ode X PR ERE 0o lefhin2dul ts. Thi's

change in the functioni
9 available t[gr l'g)gratory use, but a form acceptable for animal or human use is not readily

available. In addition, the removal of the terminal Arginine to activate the molecule has
not been identified and is only available through custom synthesis. As this activation is
important for the therapeutic effect, and as the carboxypeptidase B activity is limited in
humans to a greater degree than in other mammals, a custom synthesis is preferred.

To establish the therapeutic activity and compare unactivated (with terminal
Arginine still attached) af-FA, af-FB, and imf-C3 with the active form, comparison testing
using the naturally obtained peptide as well as synthetic forms of the peptide must be
performed. From preliminary data, the synthetic form of af-FA, af-FB, and imf-C3 is
comparable to the natural form as far as bioactivity. In addition, the activated form
(terminal Arginine removed) is much more bioactive than the unactivated form. This data
strongly supports the benefit of synthetic af-FA, af-FB, and imf-C3 as a therapeutic for

many disease processes including the above delineated processes.
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i mmune system prevents these changes of aging and even reverses the

exi sting aging process to sone degree. Exanples of inplenentation of the

i nvent i orwBbapuwakss$er um Fracti ons contai ni ng af - FA, af - PBTASA010/02666€3: Many
serum fractions containing these peptides are al ready being produced and
test for the treatnent of disease. However, these peptides have not been
recogni zed as the active conponent of these preparations. Synthetic af-FA,
af -FB, and inf-C3: The natural forns of these peptides have not been
previously identified in any established therapeutic, but may be the active
ingredient in sone therapeutics. A synthetic formof Fibrinopeptide Ain
humans is also readily available for | aboratory use, but a form acceptable
for animal or human use is not readily available. In addition, the renoval
of the termnal Arginine to activate the nol ecul e has not been identified
and is only avail abl §ahdnt @b wikishiRFonsYorRR A Aditioh® vilgtteex@ct i vation is

| nportant for th%%ﬁs ';h@ﬁlﬁéd&ail fom§fel §% ko pep@l GorP Bl NSpGR LAGXYRER] | dase B

activity is limted 1} mans tq. a. greater. ree_than in other mammual s, a
cust om synt hesi sp?p%deB&’é’l‘“ﬁ?"?tre“ﬁ'f’”’f%beg‘g]f’%%bia%‘ edfﬁlga"{/ﬁg}%ggﬁﬂ"@ activity and
conpar e unact i vafhessresiial fmibrisies ek to aptein the s diglpgicplactixipy Beonetly  af - FA, af - FB,
and inf-C3 wth tdgedsatncesare bxpicrd to panp&stpgopstdc@st i Nng using the naturally
obt ai ned peptide as XdgoudGacdiy i da@iioh © e BEripEutiOktvinhethpephliage nust be
perforned. From pr&li MR ahin Lahidad nhodE X MrB @ikt cb AhisieDhaicabsa FA,  af - FB, and

inf-C3is conpar aRLn? otwobltolagan Qeaﬁgil'i%gd%ls thef soul;cnl)f%éairfin {hesgéc tllaj:s gt i vi ty' I'n
addition, the actpl_vaﬁea form (term n_af f&rg)l ni ne renove is much nore
bi oactive than t REeHet PR BRI & gat RS PIRGrY ™ Stbports the
benefit of synt hé&wrdughagifplqhocesyif enfo@age fipdlessappdagtizationof the et APt i ¢ for many
di sease processesAkhidelFBthdign théterepide wefilged andradtcedintphae@ssts. Synt heti ¢
product W th siMplats Gkl brek bomblic&ions hsbbciaehGhick 4 forflgntpicid Sfatydypt, e exact

_seq_uence, the st %&Q&H&ﬁ‘ihzeh%é@t'n%ﬁnft%m &J@a’s&m@@@s‘; ihﬂx@inétﬁo@erﬁodé.f f _er ent ) SpeCi €s
indicates that any pgptid ructure w.ll .be biologically

th'sp.mlar s ;
active. Wiile any formo a%°";}%tpfeéfé’l'vw°{d%eafeh{éh§fé’ecsaf“r uctural simlarities is
likely to cont ai fiB{pdmeCEsieblishedipepgirtia for dptiizio §f thest YRS APty deri ved
sequences are expeeradistag. beatientevitoarkheig pxpayieite nrydecenahis figapeuticAyt ol ogous
vacci ne: I n addi teih@ides thobolysabilite Elighereithd ilnesd Bfoketic biganioh betomes nat ur al and
synthetic forns Qfnhekh ani mal and human af-FA af-FB and inf-C3, this data
I ndicates a patient’ ;om0 J?Lgagc‘tiheg etPffe Whahded &AM hAGSAHE,CE Of obtaining

these peptides. The patient o.blood (s oltalfed bn.8 qagasy simiar to a

routine bl ood dr &W*F BFERAAFYEE ™

an adjunct to current vaccinations, and allows vaccine molecules to be presented in an

18,

environment that augments the organism’s response.
Table 7 — Sequence ID information

e SEQID NO. 1: ADSGEGDFLAEGGGVR (Human Fibrinopeptide A).

e SEQID NO. 2: ADSGEGDFLAEGGGYV (Human Fibrinopeptide A activated by
removal of the terminal Arginine).

¢ SEQID NO. 3: EDGSDPPSGDFLTEGGGVR (Bovine sequence analogous to
human Fibrinopeptide A in location and sequencing in the Fibrinogen Alpha
Chain, also a portion of the AAI02565 protein).

e SEQID NO. 4: EDGSDPPSGDFLTEGGGV (Bovine sequence Fibrinogen Alpha
Chain activated by removal of the terminal Arginine).

s SEQID NO. 5: EDGSDPPSGDFLTEGGGYV with hydration or other modification.
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through a sinple process to encourage the release and activation of the
patient's own af- FA and af-FB, and then these peptides are filtered and
rei nj ect ewloi2ntooogdse patient. This process elim nates al IPCOfUSRI16/026665
conplications associated with a foreign protein of any type, and can be
utilized to treat many different di sease processes, including those above.
| mruni zation for prevention of disease: The mechani sm of action of af-FA,
af- FB, and inf-C3 establishes the potential for the utilization of these
nol ecul es as a nethod to prevent disease. In patients with a known exposure
to a pathogen, this therapeutic enhances the body's ability to elimnate
the illness before the organi smbecones synptomatic. Utilization as a
vacci ne adjunct: The enhanced B cell life and increased activity toward
foreign nolecules also indicates the potential for this therapeutic to be
utilized as an adj urseER I KO. 6G:UPYREHQDPRIIYIGHEGA witm syfatcanaghed(a parvsofvacci ne
mol ecul es to be presgHuBgeh BetARaifRNdeHNMTENt that augnents the organism s
response. Table 7 dé ! %@; i é@[ % - ADSGECDFLAEGGGVR
(Human Fi bri nopept | 68%'1_@6!9.%&%%5% H%Mn%%g A_é 3ﬁ;ﬁ( Hurman
Fi bri nopeptide A actToFRE%H BYFERPRICPEE CoMEPEPHCKS Arginine). SEQ ID
NO. 3: EDGSDPPSGDFt TEQURVRS:(IBERAFHECSERRIGmmolzoayrealoyoifeit o hunman
Fi bri nopeptide A in fivoeghbimachand Fisdopa@itkci).ng i n t he Fi bri nogen Al pha Chain,
(alBSO' a pOft i on of FI tkﬁQ%h&3ﬁglﬁiﬂﬁtmt}ﬁkhomolo§_ﬁ@ec{ugaemgquié ﬁbrmégxlBDFPtSSDFLTEGGGV
ovi ne sequence Fi brino in i yat e renoval o e
term nal A(r:]gi ni ne) . alpgaEa 9’%‘%" .ovﬁ?%%&%&LTEcﬁ;\/_m th hydration or
ot her modi ficati on® SEQW I ROPHEELTHYMERACIIRVEL e APEReD* Y| f at e att ached
(a portion of the Fid#ibnogen Beta Chain Sequence). SEQ ID NO. 7:
SEETKENERFTV ( por t ¢ oseQab N0V ANBSDPVGEBELAEGABVH @4hid Flofiopepidompl ement C3 protein
and from caprine ConguoeHRHto: SBpdtr P @IFAECCEERabiR MMhopice A EEGEFL HEGGGVR
(honol ogous sequence of equin offﬂllet%%rpap@qn@ne)al pha chain to Fibrinopeptide A).
SEQ I D NO 9: TEEGEFLH ?ﬁ;\/ onol 0gous. sequence of equine fibrinogen al pha
2ot vated by removAl SO Mie PRSIV LAGSE iy Foregeesd) NG, 10:
DHEEEDGRTKVTFDA ( Por degresietiomifrodpchypuciorppud preasinrf thyn prpy e feetriatfop product
besides SEQ ID NO 12).
e SEQID NO. 14: GYLDYDEVDDNRAKLPLDA with a sulfate group attached to
tyrosine (portion of the Caprine Beta Chain).
¢ SEQID NO. 15: SEETKENEGFTV (human homologous sequence to
Complement C3 protein identified in both the caprine and the bovine samples)
¢ SEQID NO. 16: SEETKENEGFTVTAEGK (sequence cleaved in vivo in human
specimens)
e SEQID NO. 17: GVNDNEEGFFSAR (human Fibrinopeptide B)
e SEQIDNO. 18: GVNDNEEGFFSA (human Fibrinopeptide B activated by the
removal of the terminal Arginine)
e SEQID NO. 19: NDNEEGFFSA (Active fragment of Fibrinopeptide B found in
human serum samples)
s SEQID NO. 20: SEETKENE... FLAEGGGYV (Spliced product of Amine
terminus of SEQ ID NO. 15 and SEQ ID NO. 21)
e SEQID NO. 21: GGV (the minimum sequence necessary to produce the activity of
Fibrinopeptide A as demonstrated herein)
e« SEQID NO 22;: FLAEGGGYV (interspecies conserved region)
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chain). SEQ ID NO 11: ADDSDPVGGEFLAEGGEGVR (Caprine Fi brinopeptide A). SEQ
I D NO. 12: ADDSDPVGGEFLAEGGEGV (Caprine Fibrinopeptide A activated by
renoval oVotzhw/toéssai nal Arginine). SEQ ID NO 13: DDSDPYGEESRABGZG6Y Capri ne
Fi bri nopepti de A degradation product much nore prom nent than any ot her
degradati on product besides SEQ ID NO 12). SEQ ID NO 14:
GYLDYDEVDDNRAKLPLDA with a sulfate group attached to tyrosine (portion of
the Caprine Beta Chain). SEQ ID NO 15: SEETKENEG-TV (human honol ogous
sequence to Conplenment C3 protein identified in both the caprine and the
bovi ne sanples) SEQ ID NO 16: SEETKENEGFTVTAEXK (sequence cl eaved in vivo
i n human specinens) SEQ ID NO 17: GVNDNEEGFFSAR (human Fi bri nopepti de B)
SEQ I D NO. 18: GVNDNEEGFFSA (hunman Fi bri nopeptide B activated by the
renoval of the termnal Arginine) SEQ ID NO 19: NDNEEGFFSA (Active
fragment of Fi bri nopet infilinBud HaRE ot iR Rill SEHA HARRb@RJin SEQ | D NO.  20:
SEETKENE. . .. FLA %4m(:o§9cle!atﬁ)§gf t}Q_Epgc%e@lI)n aQJ praéﬁl_ Jpﬁe iL\gr(tim di&HéedOf SEQ I D NO. 15

and SEQ ID NO. 2]) .S D NQ  21. GGV (the mni equence necessary to
produce the acti ity E@F}eﬁcﬁF'feﬁéﬁ'éﬁ’f"ll“ﬂ‘?(‘%"gl‘sfa“ﬁié’rlrjrbggarsg% tsf’rél(fi’é’atenﬁé'fdei n) SEQ I D NO
22: FLAEGGGV (i nPapieppieiasareaii§eineisidgrerrr herranwnbaiemsitt s and uses of
the i nvention w It teingcomprisme” énalirdes e tedmipGasistnk pfl” dné Yonsipting dspentigdly o£.°f r om

consi derati on of Itsh@n&PRE ihd spifitaiion Bnd DI b Girkitict:e exeriplatylaly withent i on di scl osed
herein. Al refergNGaSndshiliEheNELndn haicteMby td sighg@hibs, publ i cations, U S. and
foreign patents and patent applications, are specifically and entirely

i ncorporated by reference. Furthernore, the term"conprising"” includes the
ternms "consisting of and "consisting essentially of." It is intended that

t he specification and exanpl es be considered exenplary only with the true
scope and spirit of the invention indicated by the follow ng clains.C ains
1. An agent conprising a peptide containing a sequence selected fromthe
group consisting of SEQ ID NGs, 1-5, 7-9, 11-13, 15, 16, and 20-22, a
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sequence of Fibrinopeplide A a sequence of a region of Pibripopeptide A
that is substantially honol ogous between species of mammal s that produce

Fi bri nopepOi2d®/dg85a sequence of Conplinment C3, and a foP€gaiSagode@atnce
cont ai ning one or nmore conservative am no acid substitutions, wherein the
agent cortjgipps substantially no detectable Fibrinopeptide B. 2. he agent of
claimL further conprising a pharnmaceutically acceptable carri er 3. The
agent of lel ai ripageneemnprisibes plaidageriaininsd ogueeepleatstt drogatei er i s

sel ected fromthe group conststihng-of rye 041 i.ble,ahLl, fatty acids,
lipids, polysd&CeHaf |n51§§1}§3%e #@ﬁfgrs}goijllyﬁlgn”g%;}éb&d dﬁ‘;\do"ggh%i nati ons
thereof. 4. Thegpagensf BhrigbipiS A, WhehiRhtt dhereeidnf & ikdidopkRideeyon oi |,
peppermnt oil, or grape seed oil. 5. The agent of claim1, which is

formul ated forth®diasubsiaptpb hamagpuspsemnspegdics diyppnaeisdhat produge r avenous
adm ni strati ons: T agent..of  cl @i erehn, a biol ogically active form
of the agent irrslbr?ﬂeqpé gdeedg i ‘Pn?tggé%/{”gtnglﬁﬁ%g*pl%mg}g? :P"e‘Hjt% J;{O?%’%g%%h%%égi cally

ef fecti ve concenfairiig ot orimorthenagenive afnind aiidmibshitions, iveheseiditet ar y
supplement. 8. The agent of claiml_whi %h i.s.purified froma biol ogical
source or syntHeticenRI sHEsERREY ppelgtecybleA’iBHponsREdBi cal conposition

conpri si Fi bjs el ‘ B L LheL icdfid  a.phgfmaceutical l'y
accept abI@g ca?rh:{“%g, %%éc?ig[:lh%ﬁgéﬁ{}?%gééﬁﬁjpﬁg%ﬁ&g}&?g3%8 drzlltﬁ rﬁt hereof is at
a therapeuti cakingreffecti ve anount and the therapeutically effective anount

is fromQ .1ng.to 500 ny. 10..The conposition of claim9 wherein the

t her apoutt cal Ty CGEPBAY FURm CoNBERTT SETB HHEVRMIS AEpUOIS BT ana oti ml at es
resorption of skicBiel fromt HRigfol @ nskihayRS S, 3F1, @Bl SHbEMY 100k, Igpaces of a
patient. 11. The conposition of claim9, wherein the therapeutically

ef fective conaehtseerhpodespeadindeeselpeysos bicoln aahebrshippiinatleseefesor ption of

01!, dpoet Lo oL G B e BBl PG oL
and subst anti ghageysetd € of detectabl e Fibrinopeptide B.
S. The agent of claim 1, which is formulated for oral, transmucosal, parenteral,
lymphatie, or intravenous administration.
6. The agent of claim 1, wherein a biologically active form of the agent is

released into a system of a patient at a physiclogically effective

concentration.
7. The agent of claim 1, which is a dietary supplement.
8. The agent of claim 1, which is purified from a biological source or

synthetically manufactured.

9. A pharmacentical composition comprising Fibrinopeptide A or a fragment
thercof, and a pharmaceutically acceptable carrier, wherein the
Fibrinopeptide A or fragment thereof is al a therapeutically effective amount
and the therapeutically effective amount 1s from 0.1 mg to 500 mg.

10. The composition of claim 9, wherein the therapeutically effective
concentration prevents deposition and stimulates resorption of {ibrin within
the extravascular and subintimal spaces of a patient.

11, The composition of claim 9, wherein the therapeutically effective
concentration prevents deposition and stimulates resorption of fibrin

deposits associated with coronary artery disease.
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13. The conposition of claim9. wherein the Fibrinopeptide A or fragnent
thereof is derived froma human sequence of Fibrinopeptide A 14. The
conposi t iwo 20fo/vkssem 9, wherein the Fibrinopeptide A or PCTAge®a02dshier eof i s
derived froma non-human sequence of Fibrinopeptide A 15. The conposition
of claimi4, M@E@mamtlﬁ@l N OB SILRURAGRI] & Klemibvpeutfcain a mammal . 16.
The corrp05| tion of claim15. wherein the manmal is selected fromthe group
consi sting of eﬁmteqwnmem&aﬁ@t irksudstanii ydrecsotblgteciable Hbaegnephée Ban ovi ne,
and a rrurj,ne A net hod. f.ar ati.n preve di sorder of a
patient dompr éf: ROTPOTRA %chrln‘ﬂma‘s pﬁéﬁr%g}éulf’b B‘I)p(“@gﬂ%‘ré{g?r?lrdgﬁmggnprl si ng

Fi bri nopept i dg;efedlis derfvea@®Rih hivhen sQfuen@nst MBindpeplidenapept i de land a
pharmaceutical |y acceptable carrier, wherein the Fibrinopeptide A or
fragment lther dbf composiéen oledlainy drivherea kel ibrinapeptide Act fEgRisdan: and

adm ni stering e S L th erein

adm ni strati oﬁhm’ 8%5 derswﬁég%élggms?‘g%hﬁ]f‘ ¢ L&%P]{'{’ |IR$$¢1[§%EVIL1%de A or fragnment
t her eof ashi evws camphﬁﬁ@pemmat4,ymle:frémdta nd-heval seuidriet s ddngedl ynphat i ¢
system of the patient within 5 mnutes of administration. 18. The nethod of
claim17, mhe#@ﬁhdﬁmlf%fﬁtl ent is a human. 19. The nethod of claim 17,
wher ei n t}ﬁe d‘l%@%ﬁﬁmmﬁoﬁ’&ﬁ&hﬁ A 5 WM AR hmaP s,eiEBt%dE%hhﬁk@ of claim17,
wherein the disor s coronary ‘artery di sease. ) nmet hod of claim
17, wherei n agsiupgloasidhgeofconigainesa faliom Ocabimga bovib axgpohc.aot i ve
ingredient. 22. The ﬁt had of claim 17, wherein adm nistering the dose of
the conpositi S 4R™BHRf-ent conprises an initial administration and
subsequently & Hq%ﬂﬁ)li%&e@ea@i@{gbpb%éﬁidgoﬁdm&ﬂgr Sthepgient donyeRiradm ni strati on
is not repeated for at least 7 days. 23. The nethod of claim17. wherein
the transnucosal agmiviiisppahromcstiot apmpositionpenpristteotiboromsphden 17,

Sytoki nes 1L /b0t Cogngh Basepngnd H I et RS BRI g of ol ai m
7, wherein ac hté@pin&)l@carﬁé@wiﬂ@:ﬁﬁmb iFgtgiRBpeftidehe opahg@at: thereof, is
derived from a mammal that is not a human; and
administering a dose of the composition to the patient, wherein
administration is transmucosal such that the Fibrinopeptide A or fragment
thereof achieves a therapeutically effective level within the lymphatic

system of the patient within 5 minutes of administration.

18.  The method of claim 17, wherein the patient is a human.

19. The method of ¢laim 17, wherein the disorder is vascular inflammation,
20, The method of claim 17, wherein the disorder is coronary artery disease.
21.  The method of claim 17, wherein a single dose contains from 0.1 mg to 10

mg of aclive ingredient.

22.  The method of claim 17, wherein administering the dose of the composition
to the patient comprises an initial administration and subsequently a
continued administration, and the continiued administration is not repeated
for at least 7 days.

23. The method of claim 17, wherein the transmucosal administration 1s oral.

24, The method of claim 17, whereln the Fibrinopeptide A or fragment thereol
stimulates the release of cytokines 1115, IL-10, and not [L-1, 1L-4 or TNFd.
25.  The method of claim 17, wherein activity of Fibrinopeptide B of the patient

is suppressed.
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IS suppressed. 26. The nethod of claim?25, wherein the activity

of Fi bri nopeptide B is suppressed by the adm nistration of a Fibrinopeptide
B bi ndi ngvagerw104854. A net hod of preventing deposition ®CTUSRII0MO2@6TI
absorbing fibrin deposited within bl ood vessels of a patient, conprising:

provi di ngea phakRaett 6 CkinCRIRARdh A2 dchdty 60FBFheRDHiRE Brik nopeptl de A or a
fragment thereof and a phar maceutically acceptable carrier: and

adm ni st eri ng suppessodpp sha ddorintsatioreltd htinepaphde Rétindingaginbr i nopept i de A
or fragment thereof is at a therapeutically effective |level is achieved in
the |ynphatic Asmtlwﬂmﬁﬁar&»hstimadépeaﬂtinnBBﬁbﬁh;&ndmiﬁslodﬂnQﬁbgiﬂl degosR@d  wherein

the patient is ﬂjurrsp 29. Th met.hod of claim27. wherein the

Fi bri nopepti deV'AlY OPFléSWEh f‘ﬂjé‘Pl‘é‘ch‘i‘EpréFé‘Fg ved froma manmal i an sequence
of Fibrinopeptide Athat is_not a hunman. 3Q. The nethod of claim 27,

wherei n the composiHPBRNEE Pharnacyie semapy et ot EnRTHES | ynphatic syst em by

transmucosal aonishiRlA A tuhondBEBPARAL R SLATIR TacMAgEE! N

adm nistration to patient conprises an | m-ni stration and
subsequent | y aacwntindued adm nistration, and the continued adm nistration
is no nore than onc 32. A fractlon of se]tg%té&a manmal wherein

the fraction contai E“%tF’EIF%F@ OBHISIER{SE pi“?“&[" of particul ates,

and substanti @*zﬂn}’r@k{am&om?ff\%gz&énﬁh@;ew;’%Qté‘t}ﬁeré{f}@{sﬁ%ﬂk @l abtel ange of
from about 1,200 ons to about 1.700 Dal tons The traction of claim

32, wherei n t hehivuerhmlthe hrgdlabe setenh pbthetpaienyr oup consi sting of an equi ne,
a feline, a canine, a bovine, a caprine, an ovine, and a nmurine. 34. An
agent cor@sri silig racthepti daincthivdieniingiepusienuiehaeasel ect ed from the group
consisting of SEQID NOs. 6, 10, 14, and 17-19, a sequence of

Fi bri nopepmt i defiB maned af@@:ﬁumaﬁw@ém mcriei@nﬁﬁps@fdd:!&bfrlfﬁgﬂﬁﬁﬂ theeoB thai is
substantial |l y haonol ogous bet ween species of mammual s t hat

pr oduceFi bri nopégticddra awyepalipn gauage at Fidonpeanide Sulhatisneial 1y no
det ect abl e Pi Ry ji,ngpeptide A

30. The method of claim 27, wherein the composition is administered directly to

the lymphatic system by transmucosal admimstration.

31.  The method of claim 27, wherein administration to the patient comprises an
initial administration and subsequently & continued administration, and the

continned administration is no more than once a week.

32. A fraction of serum of a mammual wherein the fraction contains multiple
compenents, is clarified of particulates, and substantially all components are
within a molecular weight range of from about 1,200 Daltons to about 1,700

Paltons.

33.  'The fraction of claim 32, wherein the mammal is selected from the group
consisting of an equine, a feline, a canine, a bovine, a capring, an ovine, and
a murine.

34, An agent comprising a peptide containing a sequence selected from the
group consisting of SEQ 1D NOs. 6, 10, 14, and 17-19, a sequence of
Fibrinopeptide B, and a sequence of a region of Fibrinopeptide B that is

substantially homologous between species of mammals that produce
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35. The agent of claim 34, further conprising a pharnmaceutical iy
acceptable carrier. 36. The agent of claim 35, wherein the pharmaceutically
accept ablwocarwiogss4i sel ected fromthe. group consi sti nGCOHUSREADBRG66D,

edible oil, fatty acids, lipids, polysaccharides, cellulose, glycerin,
glycol, and caonbiimpeh@nspl BB the 3dont INRIAYANtAfialf) Ab MiSQabiwherein the
edible oil is |lenon oil, peppermnt oil, or grape seed oil. 38. The agent

of clai m34, Jhbdsepestidopnul ated for oral trapsnucosal, par enteral

| ynphati c,. or -;ntravenous LN stration 39, The agent of claim 34,
wherein @i of BB Uiw e WPt bombiRE donaiaRetREM aden®hRl 0 2 system
of a patient ar@erphysiologically effective concentration. 40. The agent of
claim34, which is a dietary supplement. 4 1. The agent of claim 34, which
is purifid¥d fridmagenidlcbgncat whetscbe phagyasewesally apdeplablrtatatisr ed. 42. A
nmet hod for treati.n [ vent ing. . i.sorder ..of .. ti.ent 1, Si ng:
providing a pﬁbgirbﬁ%géf%tl? g%ﬁ’\ﬁg@}n%dg%lbﬁ?g%ﬁgétﬁgrﬂfEélédr%gie%ﬁbia?ﬁdlﬁg%g}%gb’B or
fragment ther golysavdbariges) célhdoseogiposid, kbrok and admbinstikastiratdfal |y no

det ectabl e Fibrinopeptide A and a pharnpmaceutically acceptable carrier,
wherei n tHe FiBlidsspeptia 1. herinreatole perdenon pY. rroprvElt #116f a manmal
that is not a J}ﬁg@géd@ﬂ_d adm ni stering a dose of the conposition to the
patient, vvhere% adm ni stration is transnucosal such that the

Fi bri nopeit i dellB agentfofadpmitd, whethde foranhitel/ fs ol { thewapensti.cal | y ef fective

l evel within the I_yfrrpBati c .systemof the patjent within 5 mnutes of

admi ni st rat i orPArRETRIRIRHRGY RFAEPAF AN n the patient is a human.

44. The net hodriRfapeh@ifPlA 3AMBERIN, bidtotad9Tadfle foSmaT tRlRnd IMuUNe _
di sorder. 45. The nethod of claim44, wherein the auto i mune di sorder is

sel ect ed fromielasegrivkep wosi oftd prgienfatamhhisiplogealicentive di sease, Coel i ac

di sease, diabetes nel.liius type 1 Gave's disease, idiopathic
t hr onbocyt open(’log(‘%%lr‘%ﬂib'a, psoriasis, sclerodernma, system c |upus

eryt hemat4osus "ARchgdhCaTcRiinvEe, 00kdhtik 8 ddary hgplemtRod of claim 42, wherein
the disorder is a inmunoregul atory

41.  The agent of claim 34, which is purified from a biological source or

synthetically manufactured.

42. A method for treating or preventing a disorder of a patient comprising:

providing a pharmaceutical composition comprising Fibrinopeptide
B or a fragment thereof, wherein the composition contains substantially no
detectable Fibrinopeptide A, and a pharmaceuatically acceptable carrter,
wherein the Fibrinopeptide B or fragment thereof, is derived from a mammal
that is not a human; and

administering a dose of the composition to the patient, wherein
administration is transmucosal stch that the Fibrinopeptide B or fragment
thereof achieves a therapeutically effective level within the lymphatic

system of the patient within 5 minutes of administration,

43.  Themethod of claim 42, wherein the patient is a human.
44, The method of claim 42, wherein the disorder is an agto-immune disorder.
45, The method of claim 44, wherein the auto immune disorder is selected from

the group consisting of arthritis, Crohn’s disease, Coeliac disease, diabetes
mellitus type 1, Grave’s disease, idiopathic thrombocytopenic purpura,

psoriasis, scleroderma, systemic lupus erythematosus, and uleerative colitis.

68



di sorder. 47. The method of claim46. wherein H e inmmunoregul atory di sorder
is an overactive imune system 48. The nethod of claim42, wherein a
si ngl e dose 20assns from 0.1 ng to 10 ng of active i ngPETWIUSPA104H2666FA
fraction of serumof a manmmal wherein the fraction contains nultiple

conmponenyys, | Shehdithdd SCbiffn B RtHeedh Be@Bsordids §ﬂb§1ha@%%§hthy al | conponents
are within a nol ecul ar wei ght range of from about 800 itons to about

2,300 Dal tons dlé@tl.'ldiflThe fraction of claim49. wherein the mammi is sel ected

from t he ,gr ouRcaNSH Sk NG s @R 2R B i BN ARy kG & bovine, 2

caprine, anda
gveractive immune Y SICI’H.

48.  The method of claim 42, wherein a single dose contains from 0.1 mgto 10
nig of active ingredient.

49. A fraction of serum of a mammal wherein the {raction contains multiple
comporents, is clarified of particulates, and substantially all components are
within a molecular weight range of from about 800 Daltons to about 2,300
Daltons.

50. The fraction of claim 49, wherein the mammatl is selected from the group
consisting of an equine, a canine, a feline, a bovine, a caprine, an ovine, and

a murine.

69



