10

15

20

25

30

WD 2005/ 032467 PCTI US2004/ 031789 TI SSUE PROTECTI VE
CYTOKI NES FOR THE TREATMENT AND PREVENTI ON OF SEPSI S

AND THE FORMATI ON OF ADHESI ONS FI ELD OF THE | NVENTI ON
BOorHeSpRéent invention is directed to a net hBaT®K2004/031789
treating, preventing, delaying the onset, and/or

redu0|? ,&gﬁ)effects of se SIS and relaged

_Cé&f%ll?bé[‘ M NFI‘%F Tég i

i AND PREVE, I SEI JH} ] )]

for the treatnent preventlon delay, and/ or
Iqugﬁggtm@ﬁlgﬁnﬂmfﬂﬁﬂcat|ons with regard to sepsis,
T adnesion tormation

esi , and organ failure. Furthernore,

t hd'he peesend ipreptiatis idirected/tookneibed of tretah@ preyseing, ddaying the
ouscl TYSRE PPl S0 30 SRR BT ed Bl SRR B bt
pr eselit nﬂmabmis dm&éﬂedltmihb ateyoftiznd fro@ctiverceitintd fog tHertemment,

OF THE | NVENTI Sever al
preveRicly éﬂﬁ%@l@ﬁ B o o, EUPBHAIAY R PegRis: AdhrioTe
fornGfieh | R0@ESm thifire aPiFHetRGYe, thd HsswB ProtécBVEBtdlingd oT@&tpresent

One mechani sm by whj ch the host attenpts to respond to
inveppi e alsp spptamplatediter treshaebprevration delgy aatiopredggtion of

comﬁﬂéa‘%h@@@en&gf‘ﬁﬂ&h@ﬁ%‘{y BRI §esﬁi@iﬁ% fBflinfiStion.

Intercel l'ular regulators. Sone cyt oKi nes, known as
proi nfl ammat ory cytoki nes, counteract the challenges

to the host b enhanC|n% the di sease in the hopes of
E_SHEE&Eﬂ@ﬂﬂﬂé.ﬂéﬂiﬂﬂfﬂﬁﬁé.&bhaIIenge and host cells
t.he Ch 1 en Proj nfl ammat ory cyt oki ne i
rém \?Faaj S‘Iﬁ%&lﬂ%ﬁlﬁ o TRPNgQ BeotiD. PHBF PRAKPHS %ﬁ@mﬁwm
and ﬁé&ﬁ'ﬁ'a S Host. | Ond thedhanibia-b¥ wiafidihk hod BtterAftd td PRI to these

necrosis factor (TNF). Wen rel eased, the

challspegsiis tha‘?ﬁgattbﬁ wea)lﬂaslr@nw&ytﬁw@, pprangbdyproteins tabacs py e
mtelg lhﬂzﬂ']r 5. Shet ?t?ﬁfn%% lcg Ffﬁr%ﬁ’ﬁﬁmﬁ:ato?ﬂ Eyt?]ﬁgés,eéoﬁ&gact

eir ¢ nents activation,
the caeﬂh@gas)ﬂo thxf hqst :\4 sihan@ng dlebilanaasi: iv dlssepeslriddingdimohost of the

xtrav cua atlo hocyt.es na ha
cnat et IR A8 me oHERREY R R e P PR bt
are vot limited to, ftetteykin® cﬂm%&gas M ey,ar..6, -8 Sdh@ TL1)8 i, tudh Bi®¥erosis

n si s, induction of other cytoklnes and
ﬁmu?zﬁﬂﬁbregulatlon and apoptosis. This localized

response is toxic not only to.the source of the

c h@lblee ngjerstd fﬂld}ﬂoimﬁsinmatmy cﬂb}smest lavt b efisttat delsits of injury of

Wit the p r.a of .nfla

imcrafip it e Ao s ped T BEplPeufb Rt e ffgaoR e

adheSiyB bﬁ?lhf’elétﬂé&ilood%@sl&l ﬁsllsﬂ&ﬂd 8 akHiscAHZhfieh &qﬁmﬂmw& B
30 in ectlon or serjous trauma to the hgst, nmany

mactppAgss: pssheRgREet § adgsalrheyigpment st the gite OEiarum@cludmg
fever)She B{J&qruﬁah{bg nE&¥§£ indudfibPOTGhdr Q:‘S]'bokﬁlle?’é}ﬁmmunoreﬁulahon and

destruction, and, in sone cases, shock and dea
apopipeis2 b5y 0G4S T reRmNsLIS 2004 1OEATBH thiRepprasoé Hicahpengetfo the host

but a|$s§ %orﬁgﬂo%ﬁﬁ witf: NP PEAL b AMMNREY kR S Sase.

Thus, it is not surprising that on a systemic level, such as may occur during overwhelming

infection or serious trauma to the host, many of these proinflammatory cytokines are harmful
to the host producing fever, inflammation, tissue destruction, and, in some cases, shock and

death.
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is a proinflatmatory cytokine produced by many cel

types, including nacrophages, nonocytes, |ynphoid

cells and fibroblasts in response to inflanmmtion,

¥ 28303847 and ot her environmental chal | enge®CT/DNE04/031789
elicits a wde spectrun1of cel lul ar responses,

in C tlssuein'u , t r.
ne%%ggleg&laen%fr%eé sofiEn Oﬁglu FrOs PB‘%‘“%F’{#@P{%WG%E%BM TNF
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shocly.dissys) iy, FENOrA5prosie enorsviacatiation af pher @xtoliuwﬁpmc yt es

e
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nypefligings and it gﬁ’;‘ﬂs RS AR PP G aRU 0 Teleqes pofdgelenpin teleasing
hormioR§, léh}bp'ﬂeéé btk P Sndukd fdvBe In @pbReth anga yf wephﬁt&éfes% acute
|nfect|on NF is vital to renoving the particul ar
phasg fespaes tsadltingihe wwihsris obwsuprel MgtenR dnefodipe £-feaviinserotoin,
coagﬁﬁﬁcﬁ%&srs 28d E&ﬁplﬂ% mﬁ&fﬁr@%@ﬂ?’nﬁdﬁ@ sci%f LEithnce. In the
I ch as we ot her

| evel OMEVGT
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concentrations TNF activates an IL-1 & 11-6 cascade
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oo S RS RArRRT SoRe Bl Rope U PRGN PR Toor W
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or.gan f ilure. In,c ni c,.di se ch as cancer, TNF
that B8 ot gy Lt B GNPt Ens
hypopvotchiemid, BRd hasioperrOwhie) dsiietult ihNFss BRI atdit &irh ©4sBulaMdabulation
t he aﬂlbl ity of endogenous erythropoietin to maintain

and ey Y FEHGUF Psap failitfre Ingapnic|disgaen guch 25 canessnbiNt panalso
mterf&%fvﬁﬂlrﬁﬁl ERoBS b BmaNEE WAL 1he 5L npsr 9&&%@ em( A Pterfore

pical course of 25 treatnent wth reco nant
with fél? yblhwf GhéagenouTytimopoic@uiatesiniein the bematbett of the hashdeading
e
o s S0 RO ML Sy ESERL S GO, B s o

0Ses’ of
treanmywﬁh tmombinnam grtbtopbietinrmiap hal coutthmchtheraffects @ that oc r it
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103corl:m’f.hlilﬁllfq er?thﬁdpdf&tm éust t@ﬁ‘hﬁnﬁfa?ﬁﬁé %%ﬁlal Hﬁlﬁiﬁ@&ﬁggqlti@%t ?]@e){oquld the
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effect® ﬁbﬁ'@h@ﬁ@reaéeﬁ‘&bé&g P&yt 1e,rt‘ﬁltsuéﬂ ¢ Bfis, }{g\lgdcﬂﬁgn to the

associ ated with di sease such as chronic 1 ["anmat
conditipsdateiled bedesptrreintromrtonbatekings dhcluditige butsivo bilnjted tcaerF are

assoc%%géwh@gfésggs!?g S@%ﬂg@ﬁ%ﬁ%&éﬁf@%‘em 'eagzsena Septchgock batrial toxic

shock, graft vs. host disease, and HIV infection and AIDS.
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Sepsis is the body's response to any kind of

infection, e.g., bacterial, viral, parasitic, or

fungal. Sites of infection are typically the |ungs,

W200393407y tract, the abdonen, and the pel vPET/UBING4/031789

some cases, however, the actual site of infection
gepG@nnot be det ected. Although 5 sepsis was once thought

0 be a systemc inflammatory response, it is now

r e eisiF i3 thy bodigs respass tosanglkdil dfriefectibase. gr, (’mttmaibm:tal,cparasmc

{
o St 858l it LR PRALRLE a5, PR s
pethSh rimstgrlrmsest llIBWeVb:Qd;ﬁ acﬁﬂbbs}taa)ﬁ irifectian bambt by do@ckyd. Although
woul d releasedtofl ht the

sepclo P OEr ORe loied YEHe B gk R EonE, i Row roSognined tht

seps@\eisodnTte prorohbd N diRBesiRfd abAr fibnbBlsased. 10 The
release qof pro inflamuatory cytokines such as TNF,

i n0BF9 SRR ?Pnamergﬁ% widpsatepd infimmpgon @wldlottmgiagenrs throughout the
body. "h@eaah b 8810k b@&‘f %ﬂﬁhé ﬁalodlhlht%!csrkﬁoﬁﬂd & ?éiéésl:@fb ﬁéhlt e

core terrPer ature oss of appe Ite, and
infeciign iaed ona! the pdha imeepsiarmmoierabendaigyi crﬁgnmimb |rcguﬂatms $e@lepsed.

The%}gcr e&tsp @%Sm%l quc’k(rffg E%Canag’g%%o ‘E;fg?r ? g?%ﬁgﬁ%? 18 Jead

to thvxﬁnihimmatlelguf @tie&e]hﬁl hiathgs lefxvhtidigo falcoeOtdnligdrSure, loss of appetite,

Jllt obreak down the 15
and %“8% Wit ?Ad‘g%ﬂ H‘%{%ﬂ*ﬁ@@ﬁﬁlﬁ? O?ﬂ Vesselshuass G blood
clottlng@dﬂ:estso BetAké sopbis ecratistsathe Bé(ga{( 'ﬁatmhl' ﬂi@ﬁucud‘n' JFP&diéin C, which
whi ch, in_turn, to organ | ure or

fe%u@%?ﬁ Bf‘)eﬁ glottgg gadl gonfgels lpﬂ@g@ﬁltwq, tl@éqoﬂy B ﬁbuﬁm brgak down the

forme@BIo6@8Slots FOSup SRR Thisisthy 95§f%ﬁ \%ec‘fcﬁflﬁ ?ﬁpﬁél%r ans, 11mbs
whi ch occurs when acut e gan unct| o alfur

fingers gyl toas, whitd, induyp, Eati‘ﬁdpmand@mgl@angleact i on goes i nt 0

oV, of events that
| eﬁgg{g hl\égnp Sﬁ?é&ggmgjg}yl% ﬁ? EBS 1‘ GX Eb ill‘b(’oaae (i)fOSF}fql‘ ﬁ éﬂp SlS
which ncdursrnyhenasste Iosgah iy sfugition tor fdﬂerdledﬂts te pbie’s abAEH defense
W th ere tshpg& S experl ences

react R Bt o0 SV E e B nE Rt it cda ST s DL ht oad Lol ead

inflafofiatist £AGIRILIAIKEn Ry FeRBls ﬂ\ﬁlsﬁgiaut thé‘béa&% nseﬂi%ahbek%curs
VI tal organs of an adequate oxygenated uppl y.
NERHIPR Sy & sepsis §§m@6ﬂ%mﬂ%@awﬁ sifsben |f@iur¢ nThlh &ilure

causé@'tl%qgé‘ddrﬁ&%m kd &%bfwll.u gfm és Qﬁﬂ] c@g Wofcaﬂ%ﬁgquate

ischem a, i. poor east
Oxygmﬁgﬁ'drbbowumﬁy %epém@m@ is a\mms lti“la(obmh ahlmfactxm trhie klodnmeem

rq:

i, SR, AONSRE ALY B oy AR o

For egignié, ofhen boed dieprte sisdddndy Q:Qddtfcb@w Bh g rot s I SevieR for
r. tissue ffected or ans.

substglyt (ﬁ?‘g? ﬁ%“‘ 3%"@%‘& o e f{]ﬁ@ e ey fig3isTar e deprsgped

blood By alSPR ks O n&PRS, 61 Wdshd dda@S RPEceh Qrd4Rat ment . Once
i sol at.ed, a treatnent reginme specific To the cause of

i prevadinghe sawegphthusepes camle pBieds mamt pases of sypisgébrespond
to tredthentU RicOfsoRRk! P& ug?ll‘:% g#a]é‘cﬁjic 86 240 P fécﬁf Seli88iated.
or necrotic tissues, gs t i NCrease: acrivated

Knowfﬁ*ﬁ@ﬁ@?ﬁﬂt inglidesshenssiod snt(bwmsa@egcajfexmam iof mihﬂed(br neEmtlc
| S treatirent i.ncl.u

t1ssue§3ﬁf$ tlgait }n%{efa%egécggétefg Bilg a@%gtglio rﬁncgf,ﬁs‘ ; SEPHGShORE: | or

examplhe tg@Ecd eowke cbfnsfepm:t ireatmeét ind@led b@dinistioweN F a bida8 spectrum

rat f sepsi s 3, VWO 2005/ 032467
mﬁblgﬁnﬁg% 65}}361? tlon Bs 1S(§lated However, the mortality rate of sepsis
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patients remains relatively high in cases of sepsis

where the cause and/or area of infection is not

ascertai nabl e. Depending on the severity of sepsis,

A 300393t | on agents, draining techniques, fPOT/AS2004/031789
drugs to raise the nean arteri al bIood pressure (MAP)

v R PIREH BERIE B 000 BUSLA SPGB Con

mﬁamﬁﬂﬁﬁaﬁﬁ oxygen delivery and oxygen consunption such
dobutan1ne and epi nephrine, mechanical . ventjlators

B o1 e é%ﬁeﬂfyr&f S%{iﬁdmﬁﬁ ifepaonsagepts, draifing tackninygsetluids,

dmgsrfayal&&h@ﬁl%ﬂl hnferifa 0 SPMESBre P AR A 3B epihdphiiddbid On,
phar macol ogi cal agents that have been shown to have

phenfenhaing.iregs to nprove wodfwichaw pischas dermgas, dragd t9vngepse oxygen
detivét Qo B SERTNBIEH BB cpinlptuing, mechanical
ventlhtmlrﬂn@upportd),reaalgmg @og ﬂgisysmﬁa kidveyy haituog 32y bRABed in the course of
0 anti-jnfl t r oW .
treatefi3), SRR, o BRtAcr oo HERTs Bt bR SFRpen fRH gt
effecta 6h intRtiRchepiodkel BlldviaXsipek afd éemehicluldbM’DE—Mng,
Indlanagolls I ndi ana) nd. sex. hornones. Recovery

nONATHCARELLE %ffpénwab%%f@wl Fere.t£BlogsR G PBHOPRY EgRASE krrfybﬂors
PAF Qﬁ@g@ﬁ@@ eﬁatﬁﬂﬂanﬁ%fé?@&été&aﬁés eabRth faétérs ReGOAP L@ {Pulation, anti-

throp0|et|n (rh commer ci al avai | abl e under

déinn AaEvatBROBAR T eylgxqé@ & I@jrlr,ﬁ@mgﬁmmmq@a); and sex

hm%%ﬁ-; ) o R S ion P ikl B0 ene

- prom8lyi treaédl and) has al so recently been |nvest|gated with

C BE0rbih o ERORT D), Bitbmf Rl PR Bk Soditimes
PROCRIOE! (06530fiko Bineh ahd. Rt N0 BIOUBN® iﬁomfAmg&h ERQ 20

ai |n the regeneration of renal tubular cells and
Thou%fl%@ %%@%EGQBM@? (frore RogheaPastlypiiterlapdibpsalpg;

recent® 8&h Lﬂ\%sﬁg’a?e@twﬁﬁte&ﬁrﬂ kS trdhiht B RRAL Soffons related to sepsis. In
urthernore, US Pafent Publication No. 2002/006184
additigqp &P Aatspt BildicetereNo 12063/08%525F genternllgridralesea i usp of Ha-EPO
n
to atd}ir% ﬁlgtﬁ%g%ratl&r of r@ﬂial g%gﬁ} {:_%l'\%e 31\1%?1’%‘*%21?% 82%5%@3&5 SPtlﬂg k‘énap
tubulag cgitshn opler &t traat patennﬁtmmomemicl ARRf Fttiesmore, UScPaas ed

const thbon, .25 h at.i.on_ of
pobichF NReA o ogb SRR ESRRMY FoekBfs Rt YRR Y K IR rabment
of inflam@miieh irndafis¢HRirdERAos $n one-or miPabizRAs. WovBver/BechROof
poses additional rjsks given the w despread clotting

erﬁhrPl?Pl?im BPYERRQiTHE Sffpf ikt dicr¢asefasmatocshy aseragsEicHED. 5
hyperﬁ:%%ﬁ’c?dn%f%@até%t& ri)r§ SRhubint a%ﬁbﬁyﬁ @ fhoreastl pr3d@GHnldr %ﬁoﬁlgocytes

sepsi s, proinflamatory i nes, such as TNF, have
-~ iredyent vél T%Epsewctdﬁmwstc@m the videspaetdeiotng in vital

organ%}ﬁE feets, %{ ggstgg[qggss &%t%%%Sgns bet ween or gans

e ructures as well. Adhesions
naybe a conplication of, or related to, 4 WO
2005/ 032467 PCT/ US2004/ 031789

Adhesions.

In addition to sepsis, proinflammatory cytokines, such as TNF, have been associated

: ._With the formation of adhesions, abnormal fibrous bands or connections between organs and

other structures of the body, as well. Adhesions may be a complication of, or related to,
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atfinie§S e SRR el sy

sepsis but also may occur independently. For exanple,
adhesions may formas a result of surgery, traunma,

i nfection, chenotherapy, and radiation. In fact,
M;MhWeYa®7are al nost an i nevitabl e out cone oPCT/US2004/631789
surgery, i. e., about 93 percent of patients who have

oS00, ALIRNRY . 8L SRS STk o

surbalb'omuniaO 11ﬁeq$19n@momérapﬁtanéfﬁd&1tmh oIhiack, Adivelon BRAE6Aan
Menzi es and

ino e Sy 8HE o R R BRCe fertPbie noPlghs AChaJED b seanhe

abddﬁmgallsﬁrgéi‘j&uﬂar fodih @diiésioANN-softe Gekrbe (coMBSFedENEadhbédon formation
1990). .The formation of adhesi ons can cause

in ab:"@(/ ior‘épﬁa?nﬁ obpticns yhy hadAeveradergone 8 pravaousrabdeming] eprration).
See Dnl\d@ﬁﬁé%d‘?{ RN Bresshdi Ws%& anon?A%El‘g?;Qt Ho’ipéz I{hﬁe

exanpl e, adhesions in the ab regl on
P”ﬁ&ﬁﬁyﬁﬁﬁy Qg eSUE BNAL.Et P £1950).a patlent to becone

t gans. o er _structures
of TREEHnAleHHARESH, AR MRS RLAORR pRLPE Brraly b St or
tens1|gn ot ksEnoer Qﬂneg aﬁrliqtu'rﬁnﬂ apatiist Focdxathptby edlieione &l ¥ abdominal
re % q%wt)gs glnag on of these $bnornal connectlons
A \%‘Yﬁg‘ﬁ corteings a2 patighidio Pacamne Haraed o s@tepzsd
betweﬂmi'gins(m StheF@fucRIRTPHR bodP BADAH-RMEs IBE Eﬂt@sﬁﬁe@ﬁﬁy become
bl %ﬁ- ﬁﬁﬁg$ Pnre conmpn 15 met hod of childbirth, wonmen
o FENARFECH e g adiesiar gery are || kely to
f orHe BHRERL AP et Whnodshil BodnBSidnt bet%?é&?{v&cgpﬁ% orfiyb?)ﬁka ads to a
pel vic pain. In addition, adhesions 1nvotvVving e
host ?fécﬁh%&e%dm% @p@mpkays Gesschnt soctians erettidobtnginahore common
nts ave. b en _reseat
Hmm?%§§%ﬁﬁectagﬁﬁﬁ?w %&%9 ndy%hg 78 ?ﬁﬁe gﬁﬁé?%@ﬁgbnn
adhe%oxy and,dalemrmit e}mﬁmcgice dm)mb peldm paphda mh@itigﬁ%/idhhﬂbmﬁﬁvomng
ol.i pase i nhi.bitors n- steroi da
femaﬁrf? B r&ﬁ‘ vagﬁli‘?&'f IR 159 tﬁénfe’ﬁ&(‘)’f WRAAEA-hepar i n, and

t Iﬁﬁmbﬁloﬁagﬂnmﬂe@b@ﬁ%s\é%ﬁl{d in %ecﬁorgwnhgrévenhng and treating
Komalczgk and M P. D anond, The Managenment of Adhesive

adhesignseng edexian, coERpstEREIA PRSI ANILZe, Phesaholigasd inhibitors, non-

_Steroﬂﬁl%ﬁﬁﬁﬂarﬁﬁﬁo& drasNHIRE b Edos, }geg?m’é aé(gﬁ@ue %&Eﬁ?cggg %ctwator.

not al of thése agentS ar e
See, .4, ¢. ﬁeI(PWé]&Bkaﬂﬂﬂﬂ MP. B@h@sd,o?ﬁrs Mecgeasea offddbbsdierDisease, in

PrrrBRpht At Bl ARG Tk B S PRRE o, 1997 Bege.
but IlQifaHtOﬁQE&e BEYBIY /¢ béim\mi/'erb,e efféctiﬂeﬁi:l tlﬁdreéuﬁeﬁt‘%(fj hliRe@dhHB:cause

s. .l.n addition ronj.c. aci
of theHe 5H\tr‘éf é"&tn ’i‘?&’\’/‘g] At SRA ﬁPHX‘aV%%eWﬂmﬁB]sftX@EIF@C@ #ith the

maj or&gi be&bﬁﬁ’@entp EHOWG%H @llib¥ited idfe fol”lﬁeédﬁfgrc%nﬁﬂfé%ﬂga n 8ddifon,
M Becker et al. Prevention

hyamr@&%cta&ﬁeq%ﬁlt"?tv’és hasys SRR Fhamn el ey e msfﬁﬂygl&amemnns particularly

in the iMAL 4HaeRAtLaRASER c,B fgf %%%%g FFal N?’IP%V gﬁ’osto erative

Prospective, Rando i‘cen
Abdongpaldherionghy %Mdl@affkalu@ﬂ%rba;t@ﬁl?zzﬁe}m%bmeéz&ﬂ&@)A

Prospgﬁ[vg I]ﬁc{;ﬂgcf;nged ?%tuﬁle%%z%g ﬁ?z{(ltlzcgrnl[eg E’tculgitz% é 9 CQB{‘IO% é_?fs 3 207

306 (1986)0 @mﬁhm bmﬂ@uoamhvm&l is B picoQ Arhéd thet BIREYWIE hi3as
hown to have a reduci effect on, the frequency
]ﬁ%ﬁ {P Yeapapeditivg manner, has been

showi 18 heeabAi e RS Heudts BPthE:ﬁ& fteAr exﬁgi%éﬁthﬂ}?tﬁeveloped
. % ... Prevention of| ntraperitoneal eS|o
intraabdominal sepsis in Wistar rats. A. Bedirli et al., Preventzon of Intraperitoneal Adhesion
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WD 2005/ 032467 PCT/ US2004/ 031789 Formati on Usi ng

Bet a- d ucan After Ileocolic Anastonpsis in a Rat

Bacterial Peritonitis Mdel, in AM J. SURG 185
BIR0BB2467003) . Surgery nmay al so be used as aPCHUB2E4/03178%
of treatnment for adhesions. Generally, a physician

F orn\mn!on &S%fé%%w&ﬁigﬁftgr I?eoF?S][ec %1(161[0810319 % eﬁat a% fftrgagggentomtzs

ven

ModeldineAMthUaGelS«SfSBQ-Ma(zmapI i cation of surgery,
ver u ry to renove .adhesians re uent |
R e BBt T RE B v Pl e
physiithGvifl dbrfold Q& eaH E(ﬁ@vd:rrtﬂ@é.dl‘@m@ﬂlsﬁ?@ﬁfﬂfétorﬁn 08 bR Part O fe

rq%ans adJ acent to the areas affected by the surgery
bodyy fventha adpesions £5 oficl ¢ sAPUgHHER P%?%%%W@Y%Slﬂﬁ%’éo remove
adheﬁBﬁ?ﬁ’e?;uerﬁHﬁjé‘SL@tE acdd %ﬁﬁm&wﬁenﬁﬁheﬁeﬁgem;%g dhx

|t|on t he organ sl eeves al so require a tlona
procgimg em;whte@laccemnﬂ@f sleeves Over]csgane edjacEnlie thej@sqa affectdidby the

s FEAFAPE L SRESE L AP 8. LR Bk SRR o

mixel¥besyltp Hy silditiemn sheaorgarusiodved alsrgrequuamldhioﬁal stngedy oy @BV the
1 the treatnent of adhesi ons and many i nsurance
S1e%VE&npani es are unwilling to pay for treatments that

arghus,alespi®She indRaGHAMatcess WaHESEhdIto adhesioN iRE cAieRintd1J.
Heal ing is an essential process of the body t hat

ffeatffl@’ééite%’riﬁ e angt math; linigegshecesso M enyrPlyEpiang 4ra uywilling pgunable
to adl%%ctﬁé§edh§exﬁfotf SiheXioRYRRI thih i e BhcO EordMAA Sre WG BHirss Bpay for
esions of the skin resulting 20 fromvarious causes
Heah@%wha@r@,rabbﬁﬁ masgingbrspecepsflssur e (bed sores), buns, '

di abetes, etc. The severity of the wounds is

charact er i zed by the extent the wound penetrates the
WouskHealin§t age | wounds are characterized by redness or

di scol oration, warnth, and swelling or hardness.

Stage Il wounds, partial thickness wounds, penetrate

t Mok Heh kenid) draeeRer tHetoal tefeaitshiRhes tﬁéﬁﬁt@éﬂtp of damaged
Stage 11l wounds, full thickness wounds, penetrate

tissug, rﬁh&gﬁC%@ offieR iiewe t@ﬁ)@% fRranngs; ulsgrs cndesiont of dirakingieanlting
from V%u%méﬂﬁ%h ER/, % es%ﬁfe édr é?) s}i %E\gl ?ﬂﬁ&@@%tc The

Stage |V wounds | nvo rrage
severifyigtthe worndsas eharwtmgchghtha Iektemuhﬂwgumiazrhleimm)ﬂghlmh Stage I

Womﬁg‘gfg R R%&PRa bg?%in?%'r@% sedlora ﬁgﬂEI v oal IdZ avl&elll g?lh delgass

I ogenesl s, accunu rXx,
Stagev]l Whumils; eintidl Iﬁﬁckmsmnbﬂmdalp@n&t&td the Qﬁﬂgtrmskmﬂ@dpeﬂﬁciaﬂl dermis of

severity of th u and the heal th, of the un
the s Sbge i apounall i Adkae & Viehd{ paipte g e ﬁe?mw?g#w
but db'edtIpehidita@UB mfeﬁl@rdhs %ﬁﬁh@l\% iRNKef @R abdped dm?im P % Wwounds
an

the underlyin rms ereas, Stage |1
involygfiage ek ?“’@Wg]dlﬁl@ﬁﬂ‘%sﬁ]@‘)ﬁ befucti on of a scar. .
PIAHBE AR b }g&gﬁ% seattCilo@Ss: fTanAlk o 2p tgéiﬁdﬁh&ion

t he heal i ng of woun however, 1t is spe
angioguuesiprapd Hevecumulatitvierf seatit; flectasowith wdichdbuwoliad heats ieflargely
based%gltﬂl s%@gnt!v U %hlg%vo%.ud and the health of the wounded individual. In general,

Stage I and Stage IT wounds heal through the regeneratmn of epithelial cells by the

underlying dermis. Whereas, Stage III and IV wounds heal through the production of a scar.

. Proinflammatory cytokines, such as TNF, play a role in the healing of wounds, however, it is

speculated that TNF may have an adverse effect on the accumulation of collagen in the
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WD 2005/ 032467 PCT/ US2004/ 031789 heal i ng wound and
ultimately on the tinme the wound takes to heal and the
strength of the repaired tissue. Several therapeutics
WO 2003432468 t her apeutic nmethods have been devePOpEs20p4031789

assi st the body in healing wounds. Several conpounds
c effect on 5 wound

heat e oA TGl heon B A ke el ik dealma b raneriopighe
repaif@tisses. mal  gr owt h factor, Insulin- |like Gowh Factor,

hu nagrowth hor none, flbrobl ast O%rowth factor,
2R3k FcEREgicn as Wall 2s Gerangufic mediag haverbeen deselkined 6o assist the

bodyﬁlﬂ @edlﬁhtg@fduﬁ&ﬁ( | Sevdi@) conﬁiéﬁﬁdstah@tﬂﬁbld&%&’ RJ I%ﬁg Qggerapeutlc effect on
(argi.nine, glutamne, vitamn C
Wou@@ﬂ@%ﬁnﬁhﬂ@ﬁf g ﬁ?tr‘lmieidﬁ@a g @@brf@qﬁ;rﬁ (@nténhdr gratvth factor, Insulin-

e L L T T —

vari ous t herape

growthi faiton dntedsukhy@end arerteukinyige mutdtenalpyipplehints Paeinine,
thera el ectr.i cal stlrrulatlon

t raso
shutaly ] ?f‘%’%‘%& Pt by IR RITE 7RG SPRED), ARG hekal
supplomeyts (alodread, iGegtelB algherhdored viYRdHa %ﬁ@%ﬁnéﬁﬁ%ﬂﬁ@?includmg, but

or fails to heal _at all it can |ead
not ligieR T, lr'%e@aﬁ?ﬁﬁxafgﬂ% tB?ﬁ@JYewh@boah%w'@px, w@rﬁscstmmmgy,mwcaz
stlmdlaﬂfoﬁ Cinld@RagnERNBAE) B vE BO diflSeSRVE] ink %0%{ mtlne%%]ﬂ%&%{}rqu

the body may generate scar tissue in h
walmrounddesa nptheml praperlyes fae to hea5 ammmdsamfo saverelar ,

compliB&ioRS Bic Y, onﬁlﬁlpe?x!égca%ée ik pltfec? ign P Igﬁg]glq};ongﬁmﬁlaty of the

dependi ng u
woungdy Sb@ﬁi}sma}ng@pmscanmm;e ih healhnga]ifewmmda dide! fAeH the aesthetic
ents to enter ng upon

' endi
concqfl LU e P8 iy b PBtFTeat REpe Siigent Srmpogomen s
severgy sA@cmlmaﬂlga,&dwmgldtlﬁes‘éﬁﬁ gh SppitubiePior 68Akh: arfdWinbiitebasus
aoent {D bgje [ nv§s ated for its possible healing
N A Wedpon the seyeriprrfdniertinatitmay spieagand become
syst@ﬁ@qeaaﬁgr{pgﬁm Sropgepﬁegﬂgas been shown to reduce
e

necrosi s crease neutrophil infiltration, and
pREYERO hasalse dseduvestigaedfouitepossible hee@mg affdets ms&thﬁdﬁeﬁts of

B R nbi
mnd{ﬁi%dﬁeﬂ%lp Rr ob}%ﬁ e 158% uenc eem A %’33% f egi’llc‘gg’?‘ir B%Q fease

Human Ery polt
neutrogbi nnﬁigatwm, andRatvebiiedeasel Ranaomrt seihaerird tdHsaRenic AehNap

NERE 411- 2 Thi s finding
mj““egsggé o u?ﬁ’a‘f “ hgec@ﬁéi”ﬁ’étﬁzf??‘é’tg@@ g lsencanr ove
Revsatzhlﬁ AN dmhﬁ'adzftr@gn RIRRERBTsl oﬁRbﬁHdnﬂIs%einYc l&? s, B8 Derm

b d h
w5 L AL B et kot cabion
1mpro*lr§ftﬁ5' Qisukd hdaBRS pRBELs AP eglg)é afitffalels ge{) giuﬁ%%g r%ducmg the

damaged ar ea. wever, ntione ause

inflampygiprFresponse, 111@”?’%!1’-3&"@?)@11@1}[ of capillaniéstiy ischéreicufgs afid aliowmg

I he e conditi,ons nma
e SR8 A0L T ) S ERA LLEnR
erthyrogloretiadgtivityi thie aiseof rby- EP@efoh@altm&g of tesesaditibnk MaSWahiseNO

{ tne d trated
ercutr e E T i Nt GEP o dhon s g HCLOn (e peslsapaes;
tth emnmn aenpentel n8gRShSralelen fQlcihiiRRedl s g&@ﬁ%}aﬁiﬁ?r the

und . heal ing or general I'nflammatory conditions
maﬂag?‘ﬁmf of pepais Gpiet dh? ogidence 6 sepsisdhofarmatien aihasidns, wound

healing & g@hﬁﬂl Iﬁﬂﬁginuo SontRBRL. N7 £
e g 2%2 0ot an %Utgﬂ m@‘t&ﬁ aysoc{agad with sepsis and
related conditions remains high. Evcry year, approximately 215,000 people die from severe

sepsis and one out of every three patients who develop severe sepsis will die within a month.
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sepsis and one out of every three patients who devel op
severe sepsis will die within a nonth. 7 WO

2005/ 032467 PCT/ US2004/ 031789 And, cases of sepsis
Me20exppaei’ed to rise in the future due to thePCT/US2004/031789
i ncreased awareness of the condition and sensitivity

And, 556 GRS EREDEHE SR dRaT U WeOR DRIREGe] ARt af e

condﬂl&é ﬁﬁféeﬁﬁ@ﬂfyl int GE ﬁﬁ@iﬂﬁﬂj gigﬁltunﬁ&dof:ﬂﬁxﬁngﬁ@mtpmmﬁseﬂlmhents the
erly population. .In addition, the chron ai

usc OfBW AT RGeS HheIWHbST iesisiay %@W@?%Pl%snaﬁﬁk &h‘?r%"%]? gf the

elder gﬁlﬁﬁ&n In h&i@dd, &2 il SRk asslifed Rith Rehehidf afd géheral

essfu treatnent strategy. Thus, there exists a
mﬂammem endlitienss pftclbmntmﬂeﬁ due torfle laplepEpigegsefel trgftment strategy.
AL J@eAPSRts B rafif,

ﬁhj ég%?ﬁ§§§¥$ gpg§r0|n g%na?o?y c@toklnes for
prevdnﬁﬁg, pidlzpias €% onfet Iof ra:ndl tedgeing thepdivcibf provflammet eryaytdkanes for

and further gddress] heir.s (i
the pyRp§es eﬁfua%fmg B g e S é‘?k"}“ﬁef ag&ﬁésg%ﬁhgﬂ ystemic
effecd ql:l)fnlaﬂﬁulﬁlh 8 nedasRistsrbs tréutiglg [pRekenting d@lytﬁg&heecfﬂset 3 and reducing
roi nfl anmmat ory cytokines in_conditions_ of. sepsis

the cfeneafirprallanBtiAyokies H Pdticasaisersih Al aiREs oY 0utlds, chronic
diseabdYrla a%@ﬂaﬁlqﬁﬂanﬁﬁﬁgﬂytcbﬂﬂﬁonsl M agiiéd, dwoulid besebdicheto provide
enef rovi de methodoligies that have the
methedyiligics yhat ave @mbrhtbto TEPREY AT A g6 dp Essegigelsphpmio
4 i.schemc conditions. 15 SUMVARY OF THE | NVENTI ON The
Con‘%Pesent invention is directed to a nethod of treating,
preventlng, del aying the onset, and/or reducing the
ff esi ons, eneral i nfl ammat ory
%}. anfgﬁgh uJﬁgﬁnatlons t hereof by adm nistering

at THeQRGENt ARG5S UReqéDioaahtie] eittaking grdventaig, delaying the
therapeutically effective ampunt. In_addition

t he...
onsetpprskierieducingdint ‘??ff?ﬁts ngeﬁﬁlésadpam?rﬁegﬁe’@% g toy cgpc%tlons and
combiffidhd thI@?ﬂ;g RIERREERE £t94ARE dRGishR gritesti¥ cHORiridTaiaSi ons

usi ng at t one tissue protective cytokine. The at
therapaistiorctivesmneanh o edditipn dheyressit insentie rahucsaiy the |P§‘“§f&%t1°n

or e S A S YO U BAOLBb s o

cytoli@aSthe@nRadt bAGHBuUe prowt ot ¢W®Gmﬂtlﬂlkbm@y| tissug priteti cadtgkine
modi fi ed EPO. an. r enb t he

hvingieys oG e o b 1oaf ORI, bt SHSEIFRL bl tue

protebiM FARERNE 2 ERRMEALIy LIl Rl PR IES. Imanathﬁférhmﬂnﬁént; theahemipally
reventln del a |ng the onset of, or reducing the

1n0¢§$¢58@35 %ﬁ%ﬁ@ﬁ tory cytokines in a mammal .

n?JEtaﬂl‘?én e Pfe?&@hﬁzeﬁt%ﬂl%faﬁ@ i a Rlethibll 8Akd=itehg, preventing,
preventlng, the onset of a condition

delayargstbe pmeed wrt:ﬂucarg ¢ ¢féesis SiPrpRBiAmpaRRtkinps 1n a mammal

Kj. I
oucl RSB TP SR s fhe SRR L BB RRAL
condﬁﬁﬁ&lsss)cla@@ w&txﬂh&@ffeﬂ&f pmmnﬁmi&natonyfdymﬁmaﬁ [ %ﬂmﬂ)ﬂxmbﬁ‘i&
ods na i nvol ve t

condfioRs prseiurd W Leerena e e pudErSuiaiis Reoi

adhe96S, FoukiR) Bflirh S8t @cBioatd diseass: YIlRkd Mmedodsintyd nvolve the steps
pharnaceutlcal carrier

~ of administering a therapentically effective amount of one or more tissue protective cytokines

in a pharmaceutical carrier. -
Tn addition, the present invention also is directed to pharmaceutical compositions that

may be uged in the methods described herein. For instance, one embodiment is directed

8



In addition, the present invention also is directed to
phar maceuti cal conpositions that may be used in the

met hoo® Beserided herein. For instance, one enbodi p@rHis2004/031789
is directed 8 WD 2005/ 032467 PCTI US2004/ 031789 toward

a pharmaceuti cal conposition conprising an anount of
at towenb4 plmmad:eu&eal eompasitiontdomerising drodaovat eff dt dmbti oree tissue protective

¢ ORGP sl rcveriing ity oty drgRiurdas fig offects of
phlgﬁnaceutm% ki S ROALARAR. | Ahoftlef gﬂoﬂﬂn&ﬂ‘l@iﬂ‘c&d tharda

corrp03|t| on conprised of an anount o .
at plamsteutiod cbmpeax&o;mmipemd ofen epbwk iofizt IEastecﬁﬁedxssueypratemhve cytokine

e t|n venti ng,. the, o set
5 copdtingin SeSBEmpEding GRS Do prLAoRpoR freRARLic
T RRd H%ﬂeﬁﬁﬂ‘ﬁaﬁg@f ective ¢ tokl nes used in
thgf’é tol nventi on nay be /

pr esent chemcally nodified
er yt hr ofemetissue protentivacyokinesysdl io fiwipeesent inventioomey be chemically

enpbodinent s, where a chem.cal,|l |f| ed erythropoietin
i ST pﬁlér t@@fim ed erythropoietin
nmy | nciﬂiddrﬁ:e%o'aiméﬂ?s"ﬁh@éaéﬁbﬁnéﬂhrhﬁiddﬂ%ﬂ erytiropdietin is used, the

erythropoietin that [acks sialic acid noieties, ii) an
10 er Ghemrioallyi medifiehenyfhwepoistinmesyduchuds onp of uere o4 dedoliowing: ) an

LR h S b Ak Stk AGERRIALL S BRKL At Blecth $Aha'BP1cbb o salic

er y¢if m:ﬁm:lee;t ﬁ1}1aﬁ1a‘vﬂﬁ@oﬁmlheﬁﬁg aﬁe&ﬁdﬂ@éﬁk@ﬂrbﬁ@-dﬁﬁb& carbohydrates;
conSent virtue of treatnent

p?lﬁth\}lqvp,ngaqt lgastatedycs cagd;tﬂ:gg@fecpgg‘@nt k) vigiye of treatment of
er e bfétjﬂ?%( 4168kt oh& BGboshIAS; 9F anle2ylRIpBiel HAvHB %t least one or

car bohydr at és an erytbropoi etin having at | east
15 onmong oxtdxzecl catbeliydeades; wamb@rhﬂnm;mees hairieg attsleash@m arahéng oxidized

o WOt s S Gty TP A ity Bl Be Baone or more

er #idai iAo ghind r&ﬁiﬂe&%@tad efAlEbpAaE HKingRf Radtefld bt B@re modified lysine
lysine residues or modi fi cation of the N-termnal

anf‘ﬁ*bi“@$ mmedlﬁ@ﬁ@né%fwd&ﬁwaﬂ A BERD 10 thejepjthropgietin molecule; ix)

er
< SHRROL S sty bR B ¥ poitin i
20 o haft somodigipd atpiatticacidbrarghetamgicutidmisgluaciipanr gyfhchperietii having af least
an _er i,etin having.at |east. a.nodifj.ed .
T 9Pt e 10 3 ouPfSheicsPrEnE ot i prgaspino sroup
I eeéﬁo@ae xaljial QrEhp &etu!i BAWMAH leaitiah operddl of at least one of the cystine
imgropm etin having at_| east an openi ng of at, | east

. geos Hethe pehrepoietn m&g@g qr giv) g Eueqeled e diepeietin.  In another
ano?}ﬁ)ﬂhﬁen t%éééh‘#%ﬁlq%ﬂ&t e i egxt 1£Hnoﬁgkseérgtgmpbfétm s erythropoietic

25 er gffhete Micehkmidalg h:mdﬁ'reyltetythppmeim alﬁosnagzroptﬂpne@mhamylated
.25 effects The chemcally nodified erythropoietin
al WPy i se carbanyl ated eryt hropoi et n.

Si milar |S!lm11h1‘l‘y Sﬁ?ﬁ@n@&ﬂ&ﬂhﬁ% ﬁvéwmg hwwe@ew@b%n, the mutated
eryt br opoi etin, the nutated erythrfopoietin may

. s e Ieadhl@gomm maghe solected fremene phmoreof theviliaying matatms C75, R101,

TS 1, Ml RS R4, B9 R 9E000, s o,

30 gggsggiﬁy @ﬁ%ﬁaY C3IBEZPU2N, AAHT, RESA K430 3o AVEAA, IRYFA, FAS], Y494,
Y498, W51F, WSIN Q59N, B62T, L67S, L70A, DI6R, K97D, S100R, S100E, S100A,
~ S100T, G101A, G101, L102A, R1034, S1044, $1041, L1054, T106A,, T106I, T107A,
T107L, L108K, L108A, S126A, F1421, R143A, S146A, N147K, N147A, F148Y, L149A,

R150A, GI51A,K1524A, L153A, L155A, A1608,16A, C7A, B13A, N24K, A30N, H32T,
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Y49S, Wb1lF, WB1IN, QB9N, E62T, L67S, L70A, DO6R, K97D,

S100R, S100E, S100A, S100T, Gl01A, G1011, L102A,
R103AWORD0s10824631041 , L105A, T106A, T1061, TI107A, PCT/US2004/631789
T107L, L108K, L108A, S126A, F1421, R143A, S146A,

N147K, N147A, F148Y, L149A, R150A, Gl51A, K152A, '
L13BEK, N8B A4240 B98A, KEM, K97, K 168AT1IAIK33A3TIB4A, K140A, F148A,

e S BAR I HA G IR R, st cmbocimens, e
T Sy T A T S T

nut at ed TEpwkHEpIpOeinrpinilmmitoreeiolinesaus Interlntlsn and TNF. One or more

er i ef | fe - exanple f . .

or LT S b3 o Dlhe 35 FRen i Btk st ey, i, oo,
Onésclminmurgarbaitie@nd insolin fodietaiscd| A RARELAMs 53 A4S MBiges of the

may include fever, wasting, |ethargy, anem a, edens,

i s BIFesHt eventionase fescribaddn graster defail belowesi st ance.

Addi ti onal features and advantages of the present

i nvention are described in greater detail below 10

BRI EF DESCRI PTI ON OF THE DRAW NGS Furt her features and

of _the invention can be ascertained from

AT RIS B )R G that is provided

-

‘-l.- iw,
S

. . E --; ° i S 7. - ) 3 . |.
Flig 1 e ot il 6l B Ot GG P o R from e

r afodlowingsistailgd deteiptianthatds proafdeé in cohbeotion with|th@d@ainang(s) described
an?elgvgncture (CLP) and subsequent treatnment with
salihe or a tissue protective cytokine of the

i nvent i BiiG. 1F¢ £raghical repredcafibs 8f thé SRVIOASHE BF |

adhesi Qn score, for Spr;q)g ue Dawl ey rat sa %?Fgﬁaﬁgégfgﬁymmaﬂa
antFouBEetonmnd nunelr ) 4t spbsegiipitdreaiment witls salime or a tissne

Pr bRekv OO REin9Endole T nvention; 20 FIG 3 is a

graphi cal “representation of the illness score for
Spr agueflGailiey graphisal reprtreaiatiesiof the dbiesianstoss 138 SAPAE Dawley rats

tr nt-.wth saline or a tissue protective cytokine

o PEREEEGILA it fseapieeathenl 5ol ot osme protorive oyokine of the

r ejpveseaf ati on of the adhesion score for Sprague

Daw ey rats, 6 followng CLP with and w thout sepsis

i nt r od 86 s avrepkion sensersntation efibedinesswwiart far fiprammediaiviey rats _
25 Biekd I ' ' . Of e_inventign:.and, .

Fr et L B OB B Bl = RGP i Rgokine of the

| eipe¢ntibny Sprague Dawl ey rats following CLP with and

wi t hout oE Si S inhlrcgfucti on and_subsequent treatnent ,
with sdiPna AA&aphical eprgeeniation of the pdbesipn seorp forsipragite Dawley rats

A CLIEs ) 0SS ARy Sy it s

wi & Bssuapiofrstive cydoldneefiihe vontins ande cyt oki ne after _

i ppopglyys §§§:{]§raf31%§al ge"p?esa)entiaﬁgﬁj gﬁge serum TNF level for Sprague Dawley rats
following CLP with and without sepsis introduction and subsequent treatment with saline and
a tissue protective cytokine of the invention.

FIG. 6 is a chart demonstrating the core body temperature for Sprague Dawley rats
treated with saline or a tissue protective cytokine after lippopolysaccharide (LPS) induced
sepsis for a period of 24 hours.

FIGS 7 (2) and (b) are charts demonstrating the levels of IL-6 (F 1g 7a) or TNF (Fig |

7b) in the serum of Sprague Dawley rats treated with saline or a tissue protective éytolcine
after LPS induced sepsis.
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sepsis for a period of 24 hours. FIGS 7 (a) and (b)

are charts denonstrating the levels of IL-6 (Fig. 7a)

or TNF (Fig 7b) in the serumof Sprague Dawl ey rats
WEHHEWS2447t h sal ine or a tissue protective cyPORIURE®O4/031789
after.  LPS i nduced sepsis 10 WD 2005/ 032467

T B 0 B3 e ARl Hog? ISt o rosne
DawlBpitabated tvithld @8kt otdt i ogtdking peepterOly€Bid . \8a) cxycteakame(m g.

eripherally (Fig. 8a) or centrally (Fig. 8b) after
8b) a @§*SH@HE@H“§@ES|S FIG9 is a graphic representation

0 fFI(t} lags P gfaﬁﬁe E&ﬁ@seﬁ’tﬁn&?@ﬂ tﬂé‘g QA6 of RsiSPHBANUE in Sprague

gﬁ@ﬁts hi'rty-four (34) days after being
Dawlsm;tset eform(3Andays efiebiengsibiected tagn fssBemigngin flap test and

susseBGRERUEOR Wl B CEY bR B oy o e

I NVENTI ON to The present invention is directed to
novel conpositions for the treatnent, prevention,
del ay, or reduction of the effects of proinflanmtory

DETANEB DESCREUIONOF L INVBNTION i ons i ncl udi ng, but
not 'rmted to, sepsis and sepsi s- reI?Hed condi tjons

adire sresed m“\%tlﬂ?ds ﬁggqtq%t@ nov%l ﬁ@ngqﬁtmfs d]iug ggg@entmgevemmn,
delay’ {]rfrg@lfcﬁoﬁf)f thb errRiO i ANIRLIEY S¥kdies nah a8 dNES fRGNnBYions

tissue protective cytokines i ncl'ude, but are not
mclucﬂlng‘nbp‘e@t tignited & eensisgad s¢nsig;releisd n@;dgtwnsaeﬁ]@@'ﬁ@ns Spapd healing,
Jra
o b R, S QS0 bR OB o/ RS ED o [0
proteftive cylokints mamlde ﬂnut arp netvlammddn,, fedke| wasting dethetiye ticgna,gliema,
.| anmat condi Li.ons .0 one

ff
e e e T

conteiplatod fbhBe GB8RR 1A pre@itiondleldySor rbduckian bf thelledifectstolinflammatory

resent invention is di rect ed to COI’TEESI tions

cfiqRy suchas in the case of
95 $hbuth i RestAOATIRBA isQireltBBtoRohPBdi%ioRt including tissue

pr0|nf?annatory 20 cytokines in conditions including
protegsivp sitokinasithetsire suscespl indthé eatingry of diereinele ofivsenBanmaingy
infla S d
ovcrl LA A Lo b P Bl
mﬂmﬂﬁdb@mmnéﬂum;ng t he appearance of scarring from

ovh i B SREorE oI alip R R SLESHIE provensiog,

and/of RALHAE thie @ éMatnBe afdaming Fonbidfu@e ' Hor eﬂﬁnlﬂe,aﬁvhbm@ mgmy« be
substanti a reduced. I n one .enbaqdi nent, tls

protegiivg ceking ef @Wﬁﬂﬁwﬁ daveghion is Hgeddp eQURICUPR "r]ft ? surgery,
scamg%?nQy be svﬂfs{%}iﬁﬂ]f‘y SRkl Pork RBb&HICH, ﬁﬁlhséd?:cbl%'tééﬂ% cytokines of
ositions of the Invention Any Cytokine that
the plesmt ipvengioniarsised bt soauingdipapsurgiesl ncasievnt enpl at ed |
for use with the 30 present invention. The
conpositions of the invention may include

- Compsitions ep thedhwentiobor « exanpl e, a suitable tissue

p o ect Bme tl(l:a¥ }({)hﬂ)lts tlSST.fle ﬁrﬂt%ct'w%‘é%‘ tbﬂ v is co}'/ﬁ:m&ateg for use with the

present mventlon. The compositions of the invention may include erythropoietin. For

‘example, a suitable tissue protective cytokine of the invention may be an EPO molecule,

which may exist in a number of forms, e.g. a, 8, asialo and others. The aand 3 forms have

the same potency, biological activity, and molecular weight, but differ slightly in the
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whi ch may exist in a nunber of forms, e.g. [3, asialo

and others. The a.and | fornms have the sane potency,

bi ol ogi cal activity, and nol ecul ar wei ght, but differ

WO YA¥/032467n t he 11 WO 2005/ 032467 PCT/ US2004/ BBTT8D04/031789

carbohydrate conmponents, while the asialo formis an a
e gl By DS S0 52k B S LB TR s
acidgenibeat frve tioydaghdhndrate ap@pden®f treating, preventing,

del gﬁl ngl the onset of.  and/or reducing the effect of

s ePpSP=y isps RLoteelva cdakine frprble G Ecatmg Prg¥riing) delaying the onset
of, ahdibd rBATEM Y effe ONEhii4, ABHisLrSlatARLANRIRAL 884 AselB i flanfiSatory

used herein, the term"tissue protective cytokines"
conditiona s q)ateg}pg,at@%ﬁtsmlln Asupesk herain, ghefispm vidgsng prajective cytokines™

refer®6 YGRS ShbNs b H%vaﬁ?é&%?ﬁﬁépéj?@} %%f@ggﬁagéﬁg g%ggg Srotective

~activi'ty of erythropoietinm,
activgy of evthropigiyt Fkéferably drksswiprotecte cytokinerlacksmeleastfone or more

h ietin' s ervthroppi eti fects. Mpst .. ;
of erfihp oA b nSipfil ool PR Gl v bd B uREwe P festiye cupne
lacksodll dfttige ethirdpodpioictibitcofd ftkopsicth. Ponskhnplepttad ingy béor
B T M T A O AE
affecPROSRSE DI athﬁufe@ ,@z%gﬁc&iﬁn Bf‘l?d]ﬁ%?&%@ﬁiral?&?hft% BHLiBS to the

(reduction in half-life) or structural ability to bind
erythfqpoietia recepipr hompdmer Nen-liad i eeplamodsuitable tissue protective
- : . L V.e,-
bt LU Sy BB LA UL RBL o
in Interpatioriag Buidicpiiont Net WOE20§358R iand ¥.8l iPechiddsdication Nos.

i j cation No. 053580 anpd U..S.. .
2002 B BRI AP0 R Y DS S i B B vt i
entir2@03/ 0072737, which are incorporated by reference

entirety,.In_additjon, the tjssue

herein.in their ¢

B ELRPR B U MRESIE S7olioes fir Br¢ it tsrieeni imvention may
includ 6 TR i ddbu 88 Yvith A YR dHGkRLI6PSF ﬂ@éa@@dﬂe%&hﬂz&,ﬁyﬁne, tyrosine,

nodi fication of at |east one arginine, |YySine,
tryptapiipty ST AEsteing yoyigiopiraryox yereups ees alte qoptshafleted foraae brobisphie

prote&tiv ks a@b {3 Qﬁe%efﬁt ig'?err]xgﬁ}{l.o'f?%g ?e%ic‘éﬂ.seg ?}l{é‘?f b%%hemica]ly

‘protéctive cytoKines “accor pr
modified/ynguiznidinafihe seidiestiod u@sbangyative, ttinempbetiiytionyedilftiond

. i di nation, .am di nation, .carbamyl atio .
(e PhCBRY B A i) Plt i o SRRE R i sBimgptmationa
Publiction iINoy MaDA0R093580Mi trati on, or m xtures thereof, as

di.sclosed in International . Publicatiqon No.
WP St Profsgdve yipkingiof hgdresrintaniign may hegarhemytated

EPO.! RediBhRSanh tHeDAhbRN o B iRRnGed, PRIEPAUELE bedPrebRthelSh
di scussed in the background of the invention, rhu-EPO

conneglien Witk frestpspiaianete rangl faidearmekich ism papsibletaonwiintinn off

. _septic%]?ﬁé.[. Q{Jv@éi‘z@f, brs@a.iugt%‘_‘%%i\lfgﬂag E@é%ﬁ@“éar&ﬁ%{?ﬁ‘% iﬁeggﬁ)é !Lb(iﬁtgzitg n

e septicem a.
mainteinyeheopoi levélsingbe bodytayd hypeeactivition ofiplakéltty, fed blood cells are
. may nt.ai h tocrit levels in,the body.and L.
incre A RS g B AdpiBipE R et pesulging in the blood
thickenin@rand ae theasagedutiskiof (Hed8hdxec amas, Mydee A€ HNVEPORSGU1d likely

_ %%{riﬂist atio therﬁgf resulting in the blood 30
- exacegiedpeRidsePranlofing Heteaueaas # resilt efsepHFonbosi s.  Thus,

t tRIiIS@uHEPO Akt SRS eWBtHeOmbdilkel ¥ro molecules, carbamylated EPO does
not retain erythropoietic activity and fails to bind with the classic homodimer erythropoietin
receptor as is noted in PCT application no. PCT/US04/013099, filed April 26, 2004, hereby
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exacerbate the w despread clotting that occurs as a
result of sepsis. Unlike rhu-EPO and sel ected ot her

nodi fi ed EPO nol ecul es, carbanyl ated EPO does not

Ve 2005038467 hr opoi etic activity and fails to birad/usedolvo31789
the classic honodi mer erythropoietin receptor as is

CT/ USO4/ 013099, d
1ncm%8¥a?q% nlégs E%ﬁp&ﬁ%c a%{?teg fg’af\goxz@%/ %@Qfgf?ntageous yemamtam the
tissubprbhdPORALUDIAUTS Of ehddg RO ERDE Ut 1k Belidved @t thé B&Mined tissue

Car banyl ated EPO, however, does advant ageously

protegHy hiuasiPnd sarbun¥aigd EBOGE Bedinird tigngh lideﬁtmaFWn @fith a tissue
pmte%ﬁm§ Q2 ofaplok ol bisiSsclS) PEY S 1@% n hIBCTRK @éggﬁ?ogg Thus,

tissue” protective function o r banyl at ed
carbgpexditad EBOmimydggised to dreptnprsventtdebny thé onsetaand/as saduce the effects of

o GO SRy SR B0 R0 AR LBy B e o

sepsiE,l%ﬁhmsbseoumﬂéﬂaIﬁxg, thr@dt dispsevaidtgenetal mﬂaﬂﬂiﬂo@ﬁ s@tditions

.,and/ ar reduce effects of ro-1.nfl ammat or
with i Db b8 mE BB Haea Srtintse i IR e e Ralos, but
erythi@foidtin i £itlcd, becHieR HcSoartRANREEDPRO nWMIKs SRRl fiékent

chroni c_di seases and general i nflammat oa%/eﬁcondl tions

mVeIWOPﬁEﬁﬁffeﬁ‘é‘éq IR Graterting peAinshRecreps, Hiercatiagylated P43 seplecales @f the
preséM fnk}eﬁtﬁﬁ ﬁ}lﬁr"ﬁ%ﬁéﬂ&a@ t%al’ih? é)ga%hﬁ&é HTI%)%A;BF the or%set, and/or

addi tion, because’the car EPO ™ol €c
redugipgthp eBeanef sEBIY, pdlesions ﬁnthg@e@ﬂ frdrimyatory noqdmowmpﬁgents
j o
susce?ﬁgfqu %treogkghﬁ%sc:ﬁl\?%a% H}%ﬁﬁ%}, ggtn}ﬂ) ?%1%1{1 ?n%l gagzﬁg esC aq agie—related
conditioedt i ng, preventi ng, deI aying the onset, and/or

reduci.n he effect adhesi ons, and n L.

| SRR b GooBona o Tt A S0 deD bp &1 P GG ERO with
alter-oh OK & led¥y Qe tiod 1ysink adstilub O}, theRLefhidl 3kdup b fhe BROL al

faculties, and age-related conditions. 15 Therefore,

molegie, Whidsigerpesee et hisapplebrm meaystisa heaelonobipmsomitany Tihe
modlﬁc'cﬂ}?)gb fnb 6 e P o tﬁ&ea&ioﬁ%ﬁ grie' nfesidh Ar%ﬁehn@ﬂ"? a.tﬂﬁxéo group

nore |ysine residues or term nal group of
with EP@m+mlmd1wngcﬂgento Fopwapm@ ghecg‘entrm reactigp lstlgeanhe loalow is
rre "site nodi fi cati ons

: may.al sp be r .
Iepref%lyaf OP? & rﬂgm P& re¥\ 6p5°te]815 Stuﬁ%aﬁ Vsi'ne residue or

N-term nal am no group wth an am no-group nodifying
agent. For exanple, the generic reactign schene bel ow

is 20 reﬁresent ative of one nmethod tojcarbanyl ate
pr ot ei s NSTGET™@st EA 0™ I NEGRD-G—HIN Y VI~ ~-

H2N- G- Nebo b sogyani ¢ Adid f Car bany babasidid@hldh AT no
Ter m nus (Vor Si de chal n of Lys or Arg) In another

embodi nent, o MYEi ne residues on an EPO
nol ecul e may ggrs fg ”gl”gé%'qe@ed by virtue of reaction

W th a cyanate ion. For exarrpl e, one or nore |lysine
In another embodiment, one or more lysine residues on an EPO molecule may be
carbamylated by virtue of reaction with a cyanate ion. For example, one or more lysine
residues may be modified by incubation with 4-sulfophenylisothiocyanate. In yet another
embodiment, one or more lysine residues on the EPO molecule are alkyl-carbamylated, aryl-
carbamylated, or aryl-thiocarbamylated with an alky] isocyanate, an aryl isocyanate, or an

aryl-thioisocyanate, respectively. In still another embodiment, one or more lysine residues

are akylated by a reactive alkylcarboxylic or arylcarboxylic acid derivative, e.g., acetic
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resi dues may be nodified by incubation wth

4- sul f ophenyl i sot hi ocyanate. In yet another

enbodi ment, one or nore |ysine residues on the EPO

WP eWePE4Er e al kyl - car banyl ated, aryl - car bamplCaituselo4/031789
or aryl -t hi ocar barTyI ated with an al kyl isocyanate, an

anhﬁ%%epé EiHi "P\?* 31?4? il %Bliﬁfﬁ‘&fl Soc@i@ﬁb’%ﬁé@%@ﬂ%@éﬂlm

be cHeMdaN® rédRsédlues 30 are akyl ated by a reactive
al kyl carboxylic or arylcarboxylic acid derivative,

e. ghe orgpere i¥sine Fesidyes pigy3/s0 Bo A hapdate By g insthpgesidue(s) with
tnnltﬁﬂ)'%ﬂ&hééﬁﬁbm@ HGE] FlaGaR ﬂﬁYéM‘ | GhSet Qfotﬂép thpbdiseht Byd 61L #6re lysine

The nodified |ysine residue riay al so be cherically
residpesqudes mahBedhy teattion Wi aglyexeberglvoxahferiyiative. veg.,

mets AT, SHES e BRG b Bl RS RSb ot kot oy

denvaimasher enbodl ment, one or nore IyS| ne 5 residues may

d| f eact on W oxal
o ORBEEES A bybSaglialmdl boudnth 1258 meh Bestshn
inverttonf be\@xtaﬂ@leme&xﬁﬁmnﬂscntgecainml@p@aaqusmk@kmm 246 939-945
(197ﬁer| vati ves. her nmethods of carbanyl ati on_nay

deasyiblectyd akmeaihs sareamy g bR pocordiugsio 18 aresvﬂarmventwn

Anotﬁéi%h%ﬁ of ﬁ:le%ﬁl'&? BarBAmPh@sted distusRdaRRake &) a1, 1990, Biochim.
, 246: 939-945 10 (1971) is a suitable way

Biopigts. Aelk |1ﬂ3;;? 12369, ovdhetsanivy ithe ysEPGsgevingryigropoietinavere
t invention. Another exanple of a nethod of
carbaﬁ{f%cgd;yl ation is discussed in Satake et al, 1990,
Bi Avh esnentiSineg hywe, alyytod (BBl HPO) mam‘mtsedlaxcurﬂmQ e the

| ysi ne. resjdues in erythropoieti.n me
preseiviRiohe This B an Pafipife M SR rEpAimelt 1 0 el Yo o
carbaa8/latiads mca:ﬁﬁﬂl A @ndthertdibodikfeny) KIRSEID molk¢@Btsubjiet thhus,

as an exa in one enbodi nent, the EPO no| ecul e
agylgteRds lp(%p °€%r‘=1§‘§ rip1y5t Fn6fher embodingent ghefPOmmaleenle sybject to

carba%ﬂ??é%féh'?@d&iaﬂmt he EPO nol ecul e subj ect to carbanyl ation
isin Rform and in yet another enbodi nent, the EPO

nmolhs catbemglaiprepiocess prageratis nyduag foon p¢rsadao§ itiane enffiginet to

o L RG50Sl B B, o

carbamiqnﬂoﬁipﬁicysseé perfommt-@fce m\stifficizpoting pmoﬂdb rann(bxya atlensioabeut 90

percefip 16 S s Insoife SRMUEREN Btor bR ARG aEst BaeroRoLer =

sufficiét tiRRpesdt to@Embveeat %abt%out' 95 RehhEthee iR anotiie
car banyl ati on_process is ormed for a _sufficient
embogljnpgat, P GRRATYEALIoB PERFESSE P?I@é@ﬁd &p @&Pff@?nb%ﬁa’@éﬁfm‘éfo Ve

100 peick@Sf tebited. | Ajterﬁ‘ﬁ%ﬂreﬂns BRPRAL RO o c‘éﬁ%@ﬂtﬁ%@y’[ﬁ'ﬁo&: Bidtin

process is performed for a sufficient time period t
for a pasiegd\né 1ip® sulfiiepbiocerhrmylate Hdeas smebfsm\rqselmﬁam el eynbodnnent

.at lea t%‘?‘enrfgﬁt}ég S%X% H&?’ gm%%c%ﬁ%%&t? Q&%t ?éagtr@%h% 'i% nlg %Q ?Jl%tlt] Dnother

fclen
emboﬂmt 'Ehenuhg/ﬁ:qmeedrmsstdﬁamtlcmrbamglaa@fomd:cm&ﬂnay vaty. [Feast

' 1nstan§F gsr.}fﬁq%}/]z ¥ }Iégtﬁ%lr}‘g%yhgcﬁmgqn%? glgﬁrzrmeo tup to gbout 6 to%gﬁ]ours up to

about 10 to 20 hours, or up to about 16 houys.
The tissue protective cytokines for use with the present invention may also be

obtained by limited proteolysis, removal of amino groups, and/or mutational substifution of

arginine, lysine, tyrosine, tryptophan, or cysteine residues by molecular biolegical techniques oo

as disclosed in Satake et al, 1990, Biochim. Biophys. Acta 1038:125-9, which is incorporated
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RS OR .
- R162A. In still another enbo

enbodi nent. The tine required for sufficient
carbanyl ation to occur may vary. For instance,

suf f gl banyl ati on nay occur over a period up.to
aboumﬁ{dgog'i&hours, up to 30 about 10 to 20 hours,[%)CTdS'IISZ(m‘”031789
up to about 16 hours. The tissue protective cytokines
T G relfibnodinkRid GtsREGRBA For @Xﬁﬁﬁl&,@ﬁtdﬁé’ﬁﬁ%%frop&ﬁve cytokines include

I renova am no

obt ai ned by limted proteolysi’s,
opt deasboneamanare mmiatet FROwhavegrstitec mutition abC7S RNV HES, L12A, E13A,

AL IS BRI e AP R0 BERA R, Phov, cass,
N, tr, KO8 v O 0L YA TR, Wy,
FOIINIXI4 LOB, AFOA, BYOR ILEH (53 60MSHEODE, S190A; 8100T, G101A, G1011,

. - . ; '
A Rlgspr Sloah STRULAGA, WA SoRE HToPACE RGN, Lfogc, L1osa,
heNA6AQ Fa4d| RMBM&HHMNPAM@T@WMMSMMQA%RI'?})&,A% g %\A, K152A,

E13A, R14A, R14B, R14E, R14Q \/15A, ?15F, Y151, \
KoBBA, EA32A, 198, 1640674, B334, N2418 ABONPHBRIT, WASK, N§3#5,P42A, D43A,

R BN i P b a8 $98a Sk, fB1a, usow,

H DA, HBBAAC1SIACHI/0SRIEA. Bildddles ofttlddabdyve-RifPRAced modifications
S104A, ,ﬁl(gigll, L105A,  TLI06A,  T106l, T107A  T107L
|AFegecripadiago- egg@g N.S.Pasept Publication Nag; 2¢(08/01Q4988¢ 2002/0086816 and

- PR R Ao Ry MR s g Jn e i

NBgxenchnpAnsediBrein, tahangadIiino #1d BAepitied 24ih thd B8Are amino acid’s

copl e e e, Sl bRTB BRI iy BEOGpo ol rolovie oy e

abpMecnieth amancet fedétdr 6add. IS exipde, $260K 1484 té Hhuman EPO
co- pendi n . S. Patent PublicationNos.

. ng. U ..
Jp0isrwle inhish. 2 eounsorsb ), thegerimEdos bemrhameed tonightamicacid.
i ncor par, i s ' ' |
e BB LB S0 G LB B Prcc ot
aabiome sicintatisnsg proiv clirpcthev thdsitehautatidns de naninclodabd Ad 'G7A, K20A,

AR A TR RESE s Sy D ReRE RN RBR R R 18R, 1326,
ae33IA 0106 N 1ATKCREL7A, ROIS0RX RIPIE G151 AR BT L Er53AL €51384, Ci61A,
human EPO nol ecul e in which, at am no acid 100, fhe

s8R 162Ahas been changed to a glutanic acid. In another

R L e —
tdfaiie hiueatioins, enchiasd4300S 1 GO, KOVDIS100E,030NA32 T84 5 DERAAVE, '
REARNES. kAN KsBA, U REINIER B Aiopls, Ko BsATIAKAA,
153 885 ARESLA, Kﬁ@&’i\ﬂ%ﬁ{l’(@ﬁgﬁ\ﬁ% ﬁ éA’ or

BEBLAEILS YA/ FAMAGKD DA 14E/ K 1A, R 4K OTASKIANE 310 mid NIFKINUBA. In yet
%ﬁitg%tfslr %%E?f&l’%%ﬁt? th%%isé%ésp%gchlv%%%o]ﬂ}ﬁgg (?(4 %Jt?gc%ﬁdeAa%g)f%vf E?eza%ove
}%ﬁ%g?iﬁuﬁgi En%gﬁef SRt OB KSuaOpHttortivEStoxilidR Ay #RFe any of the
1o ye-refereroedsBnrristinnkprpridioesbatthesia/ e 2ivokide @t include any of the
folowing combinations of substitutions: N24K/N38K/N83K and/or A3ON/EI32T.

Certain modifications or combinations of modifications may affect the flexibility of
the mutein’s ability to bind with its receptor, such as an EPO receptor or secondary receptor.

Examples of such modifications or combinations of modifications include, but are not limited

- 1o, K152W, R14A/Y15A, 16A, C7A, D43A, PA2A, FA8A, YA9A, T132A, 11334, T134A,
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KO7A/ K152A/ KA5A/ K52A/ Kl 404/ K154A, N24K/ N3SK/ N83K, and
N24K/ Y15A. I n yet another enbodi nent, the tissue

pr ot 6& t oki nes do not include any of the above
conb%ﬁ #qog(ﬂ%%ml n anot her enbodi nent, the tissue PCT/US2004/031789

protectlve cytokines may include any of the

e :?f“beﬁg AT 8 s P maing gnotations are
ZSON/ I—thtTm?:gﬁ ain ﬁ%%%gg??o?ls or g%%b@ Egtﬁﬁ%g%}pﬁomom Thus,
nelPae egpsligieat, the tissue etectiveeyiakine dops notynchide ont er more of the

m:!ﬁo%iﬂéat?on@ B bdikindtBal gf‘goﬁ\fﬁgghon% glr at eckgg thifjeg?)ﬂ@pj 81%&1@ mutein’s

EPO receptor or secondary recep

ma!ﬁhfy io hinld(mth ityrecepide) Patthe dscesiond bﬁdh%&ﬂe?i’&ecuve cytokines is
to, K152W R14A/

|nch re_ not_ limted
Bklud5Ein corpeaing Bl Palenh ARptcstionNor HIBIR 66p LgBmey ipdkeipio. 10165-

/ 2
35%?92 G500 Gl SR04 A s N 8 A rcocing
nﬂ‘ﬁldflcd’g;gis??itereoﬁ fhnimn?temmﬂbeseowium i Eﬁfaﬁceﬁi@l‘c d)f#]@péﬂﬁﬁve Cells,
a 0 et ri,nent a uman or none us
" Tsgied a6 hhe e St SRR o SARPB R RbRY Tederise orin
not i Metbie@PerOfftable tHREPrQcili %Ytomgé folr a4 ‘#qe L egﬁesent invention

conbi nations of nodifications may af
f nskales the lopg estingrmhemially modi fdBRQO mbleciles discbubedirt Interiational

R N T T I T -

Amm; emﬂﬂb@ MLANG, Al EkZhefbictiaé thar MeMtA0 il Mecthd WiBivity of
2: 999, led July 1, 2003, entitled "Reconbi nant

%@68“‘3911 PRA‘eLEys Which é%m@nmom@wﬁgmrm by edference herein. For
A@)taﬁ}i)le-rglﬁfaﬁﬁfhsg rgtre&h%“ngﬁo%eﬁ gﬁ%‘s% fh e es%ﬂltgnventlon includes EPO

Enhancénent of sponS| %
cﬁvgfahas nnder grme @htenstene plemiioal ot fofatiod tocdt 1dast one of the N-linked

[ raIedb e herein_ 10 reover,. suitabl e
 PESGRAIPE Coehls b DR S brctumadaiin e anibs ghimica
Im‘d@ﬁt:at@ﬁ indhitek YLRGHdd) SulbA08, Mok H%gylﬁtﬂ%”PE@%rﬂaﬂon or a combination
g@dl fied EPO nol ecul es di scl ose in I nternational

Beote di peseprdiney3ihe EpErmoletuls é‘@bj@ﬂﬁ treshemidabmndification. is in o
t1,L
d@%gi‘k@? fhﬁgg‘ﬁ?’&} ﬁlrggpgl%e | nsgﬁg:ﬂ? S'I{Péecﬁlt a‘%‘?msﬁagn giicton s in 3

_ Hform.ebl yev eno@hﬂrlembbslmﬁnt @@ efdaute sohieths cRehied] inibdification is

e A ot Al Bl ot it oy
e KARESP { Bfng Hliemah&aﬁdfdbﬁs Rf@%ﬁféﬁmgﬁem af 1 IRbHLS R, Nutley,

EPO that has undergone at t one
mbBi fi cation to at | east one of the N-1inked

cha n e SR vt Ot eGP gipsace e tissue

g qxoida:’tvle @ptokﬁ:lek f)ﬂﬁhb PreseiORRHON. Wcﬁ%kﬁﬁple,%'tﬁé h&ﬁe(yr‘éfectlve
_aﬁf @ t hereof. I n one enbodi nent,
Og?:‘l?ll% asgd PR &R EPE apleshle arrionsdiost-owression szssthms mayie used. Such

to cﬁglr-ﬁasclg{ﬂ Egﬁ E;% ? i '(t)gaﬁélesl Wh‘%ﬁ%é‘ﬁ) U%PSP b%gfﬁ:{fﬁ’u‘?ssqﬂeﬂfly

oubifdd, behalso tebmsﬁﬁ@eﬂmhmmlz)e whih jreadforoRd ohemsErted with the
nmodi fi. catl et anot her enbodi nent,

BREFoRtEs hisflEet b co e Resenecs, it Ba ot PAopipigge product in

- bﬁu.A'ﬁ?é‘égﬁﬁ’:lﬁd%'&ﬁﬁkg n-ghﬁﬁiﬁé@g) &J;&la, %ctﬁﬁan%%nahan, including

Hof f mann- La Roc I nc.

_human host systems, such as, but not ]umted to, insect cell systems infected with recombinant

virus expression vectors (e.g., baculovirus) containing EPO coding sequences; plant cell

systems infected with recombinant virus expression vectors (e.g., cauliflower mosaic virus,
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NJ). 25 A variety of host-expression vector systens

may be utilized to produce the tissue protective

cyt oki nes of the present invention. For exanple, when
wk2005/8B4E protective cytokine is based on arCEPSR2004/031789
nol ecul e, various host - expression systens maybe used.

host ex res esent .vehicles by .
Can Y el B B T R Rt B S oRbiRAS BgFIR @igression
vectbist(e.gl, S‘Dplﬁﬁmﬂ}%&ﬁlfﬂimﬁgbﬂyﬂn&ﬂ&ﬂm@ﬁedMb@é%ukrc@&&fc%reﬂﬁ‘é%c@sr or
transfected wth the 30 appropriate nucl eoti dé codi n

m e gysteaningiuging human erlksygigmerag H bHBP L OF . GEKS Bhy,
293 mdhﬁfboﬂﬂg recvhnfbinant 898 sibf Gédéﬁlﬁctpbﬂnt&'hﬁg ?ﬁ?xzrdt%ﬂpdeﬁged from

bacteria, insect, plant, mammali an,
the mwaﬁ ofiwammaljan eelis, . g rattaliphionsin provioter] Q‘nftoadmtammahan viruses,

g BERho il It SYBHBIE, HOLREREL AL TAEEABRED AT VTS

expreSS|on ve tors cont ai ni ng EPO
coli aigitpagulsrst el Smahanay tzaihbsenglys hexdslates ﬁ;l&a@(pdeswoh fof the

e G RARA e HhG R R EEE 0 abitslpooise ftion
desile@CTEWRA0HH EBidAShd pead¥dbing THaREA pm&b ena¥ibe Epotid)foOthe
transformed with reconbi napt plasm d expression

funcfon-¢ g POy £ As lﬂov&fﬂ tg &heseit cgglﬁfug skillyg the art, different host cells
have@p¥difi ﬂ@&iaﬁisin@ 16reh A R rml aﬁﬁftﬂl ?r&@é@irﬁ%ﬂ%& %Hﬁl&«l%n or?rgrotems

manmal i an cel |l systens, includ n cel
and geng prodpts.08ppropEse c@j_}@es BHkost S}@@ms c@T B clvagrioior énagre the correct

modfﬂ%&%ﬂﬁgegmceggf@;ﬁﬁ% B o@@;&%ﬁ%&&%ﬁ&%@ el 0%, R %%t?crhost

derived from tan” cel
cells tiet pbdseds hhecmﬁulnar :;nadnnﬂqur popef psromssmgmﬂﬂhe pﬂm‘alry tralsript,

. te pro ter: accinia virus
sivodpyBiion Al s EP R RhdRien Bt BB pEpeheShbta wood St iampais ost
cellschclading hﬁlﬁhn o cdé@,% 1ﬁ&ud&1ﬁ1(’§ @eeﬁfoeﬁﬁﬁtaﬂtoﬁﬂdae CcHtS QGEI@? BHK,

or. modi fies and processes the gene produc
HdL%ﬁﬂ#§32§§%¢%$%éT%§§ﬁ“Hﬁ desired. Such nodifications
anghr IrRCER:S ihiih- ﬁé]d@ﬁ&fu@ﬁdh &fr%ﬂ‘ﬁﬁlﬁn@)ﬂt@ﬁ ANgacle) re%ﬁx’égsmn is

for the 10 function of the proteln
prefegpd.oF ¢ samplesdell|lines that Hh@lmweselﬂkfr@omrlahbtmtle phdtsctive

cytol&?evféla%éﬂ‘%ﬁé ikdiffe JEG g?ﬁugtﬁ?){) bgereélkﬂger %té er%gaﬁlgl?stélé% gx%ressmn

processi ng and
vectopy thefuwohisin Vb odging @ﬁzeplmehntn hodt esllsaran be ShnsSY B RITBIE DINA
i fi i on and

cmﬂﬁﬁ%d% sen to _ensure the correct rmodificati

A SBPIVGT P SERE SRR CIPU ARk eRInanesT, Sepuences,

mmsr&ipﬁon aamafamg ip6lyR@BkTaticekileS, A allc NRSAASSsoledBbIEHbEHLAT
for proper processing of t he pri mar

Folloyi H%’f‘uctlfs ofihy dereign AN Areniapereherds myrbm wisA tgrow for
1-2 dh{R8n ﬂl@&ﬁioﬁé@gﬂé&‘é, ﬁﬁ%&%@%@h&&%e%e H‘ﬂ§ Lelectable

cell s, including human host cel are no

marketiipihegecomPinani pgonidcpidersveRGneBEChe seﬂlaman a@tﬁllom{ls to
: T,
stabl it e g e ot S boNP hph Sit rtizdp pen o

cloneqi gnd pipefidedrigtd celFtinese )'Iblmhahochﬂhj advmlftegeohhﬁbe sisédioyengineer
protectlve 20

el R B TR S Bab i s engimostd el
lines mmgbmpmﬁamaﬂﬁaemefn dohRfling 8hd\& 284 REL SR cRIPouYRChA Srdchak
viral orlglns of replication, host cells can

funcigahiy afies B Rualoi trplene gene product.

Alternatively, the expression characteristic of an endogenous EPO mutein gene within
a cell line or microorganism may be modified by inserting a heterologous DNA regulatory

clement into the genome of a stable cell line or cloned microorganism such that the inserted
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control |l ed by appropriate expression control elenents,
e.g., pronoter, enhancer, sequences, transcription
term nators, pol yadenylation sites, and the |ike, and
wemheeadsl e marker. Fol |l owi ng the introduct Pon/usto04/031789
the foreign DNA, engineered cells may be allowed to

row for 25 1-2 days_in an enriched nedia, and then

regultory slgmenti apetr%iwglysleke% pith dhefdogenongfaybiopaictim B gene.
Sﬁfr}tﬁfé ath Ehdbgeloneep@mﬁeﬁ el fﬁa@a Shra e&ﬁlsar@abﬁaﬁ%ﬁn " e,

hé sel eétion and all6ws cells to stably inté rate’
an EPRegept thatis gonmelly netreipressadr g exniesscdaandy giriow low levstsnin a cell

¢ .
tne, g5} bejabarc byt Blaofs) ARG AR SRBIARS G e e
expreﬂsgmmé en expeeskbdd denapodtudian thekqmlldms of lngcr&f@nnism. Alternatively, a
el Nx re ol ec ene uch engi neered
tranffHpEor3Y FloRh EioE LoD fER iR bp gt eten BV TR EE R g
prondftioedabilabhyaleridnt ¢RMROS d&oishall také.ect the
functloqallty of the EPO- rel ated nol ecul e gene

iepologqus EseR Iy ElementiRey RipTEed fion? ERblp el e g qlened

| nucreérgaﬂsne neaoe wﬁemﬁe@, Hk & ﬁt@ﬁf@lﬂ%éﬂhﬁ%ry&cﬁ)% eltln bt using

or mcroorgani Smmay be nodified by inserting a

techiayesr 9 golazseBlhomelpgpesarerombingtionenitich are avellkaowe foawse of

sl 1 o Bt Erciped B S e U RSO By

and ¥,81 4G mrdy]nehmnmml Ph‘shaapezx Hos. WE093/09 2R exdd W DI /26667, the entire
endo thro ene. For exanpl e,
dls‘:lg%lr 38"3%% Ipﬁ%f‘i’?’ e ﬁrgﬁ%eeqeﬁeé is normally

transcrlptlonally silent", i.e., an EPO gene that is

normal |y not expressed, or is expressed only at very
EHE&%M&HE%%&QEWH—Q;E%II line, maybe activated by

| MBI JrbdRft iBvenBON hiRb Riidesdib %Hﬁ'ﬁltacélﬁéﬁl cbﬁlpseeaﬁlnffch%ng the tissue
pr onot i ng the 5 expr essi on of an expr eSsed gene

protesiivripitekines of thapresentinventien. dpecaise tsdrsgesirsivetive cytokines of the
| ogenous

pesh PG Al ! 0SS ALK hEpleuf

proinfiaom agry oyiskinesg silchtas TN Fehsewrihds thdatiliwae ktativss foahlcell

ot RSt i 5--SPHR BN Sl SR MRS o, coni
diseabd S10GAAFARLEIN coBi€iBnd ih ihdEviERRs Abd Melsk fbd vakieeh tWhidinPlvies,
endo%enous erythro oietin gene, using 10 techniques,
such ag,$tpkg &nq myptdg i P&gous reconbi nati on, which are
werh la g B0 ILd st e Rc®fe Sdides bRt gfesﬁ{thvem A4 Shiemplated
descri bed French Patent "No. 26464 U. S. Patent Nos.
for treptpes afSapsisaarheSois7 Boursts and geherah indlamandtert gbnditions in
[ 6 fire
s S 0 8B BSOS A OB SO 58
Pmkmﬁnﬁsmﬂimﬂﬂﬁharnaceut|caI Cbnp03|t|ons The present
| ention als relat har ceutical conposit.io .
| TR Rt o Eons BB PEOR G AT gLy SHective
ammﬁf eBatissud y@fﬂchﬁ&’hyt(ﬂ@ﬁﬁ%ﬁﬁe lsl’eent IS &R Pprefefbly M Qurified form.
tokines of the present invention advantageous|y

As u&?ﬁ%}@fﬁ%ﬂh thedgm Wﬂﬁ%ﬂﬂ%ﬁﬁ@%@ SMOHE " @fepatansanyqunt of tissue
prote@t[&' | ok RN B nford Ol B8 SBicieRUE Br ﬁl@e%des eat of arfdlS t he

Tty to protect tissues fro t he
perfomk Arresamneble bencBipiidtredp ditending eny medicaidreatngsiit.

Sefe 'fglmu?aqgﬁ %o%'i‘c? suit Y quyae of 4t n'stratlon. In other words, the:

‘pharmaceutical compositions of the invention include an amount of the tissue protective

cytokine(s) of the invention such that the targeted effects of proinflammatory cytokdines, i.e.,
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15

di sease and inflammatory conditions in individuals
also at risk for various tissue injuries, such as
stroke and mnyocardial infarction. In addition, the
WGEOHIMOL ect i ve cytoki nes of the present i npenuszing/ 031789
are contenplated for treatnent of sepsis, adhesions,
wounds and general inflammatory conditions in 25
fevep i Vi T PRBVBGIEP-HEPT: Gespl Filgrea i binswim ressiarale, or
conditi@islréliies to [FoRllanmaldr ¢ BRHIRYS, Se., seh@d, KHNSRAs, v ARG h:ga{i'i%
br | i ke. The pharmaceutical conpositions of t%e nvent | &h
chrogig,disepsg o5 an Hlamgtary eendigone fsfteeatableerrovadad uing propertdose and
stratbdySi§ HRPRLEL. eL1d U QI; j.nvention,
pgrygf erng, in puri 1f.i e%lﬁf] grﬁlr%Pff di{l?%si’dé@%ﬁ%%h%?w tt’1c(—§-lpt erm
compysHngheid be delivpredfif @ ooi-foxicadsagetdinomeians an anmount of

ti . ot Y- toki.ne that, s nontoxj c. hut .
A 5L SO ) BB e
the Hb@mfaommn@bsiﬁ(ér_[ eﬂ?@ﬁﬁbﬁt&mb%@fdﬂ%glﬁ ém]?écﬁiﬁeiliﬁhé Shemically
modfich SRR Oeti i & Sipbiibtos SAHY T hsiombemaiaiod FX Qomche an EPO
moleatie 84th at kestphabrmeruhddiadd I?QH?%idﬁésQﬂ% oRdifi d¥N terminal group.
0]

I i pvention include an anpunt of the tissue protective
W@‘F’b‘?@?ﬁ’é‘(@?ﬂt&e myitedprehtopeistis mek be RH0R: He addifige tledbresent

; A ' > ' Lo 8es 18
eSS RN TR e B B o

the meghofgplfhe preprninyentéiatescribicd ebromiimthe phaancémichlub@podtions of
o i ' [ onditions related to .
the ﬂv@ﬁtﬂ:ln @gﬁ%ﬁ&t}%ﬁl? ﬁ%%ho : aﬁ;g% ’CaF(.:OéX‘.Lp’OSlﬁglb g* tge Hﬁ'&ﬁ‘@%‘i rgqysl’nclude at

proi nfl
least greprathaneddiedhighO timhisanbaltif SeRRInglonbr el IAMBEAIYEs and at
d

ndi t | s t.reatabl e _prquvided the proper. dose an

least G¥ a‘t%%@ g %Wﬁf é‘?:f.“{tﬂﬁ fodifiing an arnolgEpupryvifhie &yeamaistin,
such e 10E. t he pharmaceutical 5 conposition should be

dﬁlﬁ‘iﬁvﬁr ed in a non-toxic dosage anmobunt. In one

entI6 ahFrmIceutsal cpampalonsyf thsdnvantion way mglude e therapeutically
effect®/elabibuRRSHIRL fiddud SrotelS yﬂ@gﬂ-g the.pharmmceut i cal

conposi ti éﬁé%%u%ﬁrg{e?ﬁ\lle t one.rhnflﬁaqg]ﬁ% %%?ouél? odi nent
thqﬁ@lt@%h#‘-‘@mtﬁwe carieli sbiae tb poyidh thefoine for prdpsr &ministration to the

» , T bany! at ed EPO , EPO
poisf PR ST S BB B 2 S0,

- by aregrditaivegesy of tiraRiidéralgt ANt otieRmhendbaitRed i GhelthsaNOL her

enbodi nent . the tated erythropoietin nmaybe SI OCE.
PhamiE(Cite (helish serepllgpesatred forsig RbBRCopSH TSP &t Bumelseand
more pesteuddriyein by, erRfrertl SHHRr eSO Vil i
. p%&guced by any of _ethe_ r_retrhgds o%d%{ eérﬁ’pérdgls‘}gﬁlt?éxmplem’ or
vehicly gl athidhihg thegpewisds adainistared.« he phar maceut i cal

COMARGRhink RBS : ' ' For exanpl e, the .
_ F har ?r%_c eut i&%gﬁf %aggnggg&!ﬁrﬁé%n%% E?Lﬁ‘gs’ Tctur? 5 é % ”{}Iﬁgﬁ S?11350115 m water
and oijsprlydiag dhose pEpgirolaune aviardh argdtatiec: SRR:tihatigih Suéh as pearut

: i fyin e nore, | ysine resi dues and at
ol sl @341l o BP0 PR AR R el M et carsier
when iiro ghryiaceptias] camipniti@r i@ upmidtérbdin@bydnBaMP 08 Aok RolntiShCohd
a ueo%sdes 1OOEd The Eh?r maceut i cal conpositions of the

et {PERYT AT Ry rPhiatiires e akorbesapiaved s ljauid pardersi nasticularly
for mjambwﬁohﬁfonﬁ.hﬁlﬂab&?hﬁnﬁc@ﬁtﬁﬁf LUBInN R RGBT oRicose, Tactose

abl e anpunt of a ?

sui
sucrose, geltatln, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate,
tale, sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the

fike.
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pharmaceutically acceptable carrier so as to provide

the formfor proper admnistration to the ?0 patient.

In a specific enbodi nent, the term "pharmaceuti cal

accwm mod/es2dareans approved by a regul atory agen (}T%‘FZOO‘_"O”"'”
the Federal or a state governnment or listed in the '

U.S. Pharmacopei a or other 9eneral rec

nizeq .
for ei dhe phamaerdtipalicampesitionsof the @ay %?choqtpémmor amounts of

akd I ref élﬂtaﬁs
a‘f“‘ U e‘n‘#e cf&g%/ngn?éﬁlgﬁpﬂﬂﬁft ﬁﬁ%@m cI e Eth‘sﬁﬁ{\/r\%icc the form.
toh @oiﬁh@ismepansms Snﬁlhmmmteﬁpﬂﬂs chﬁsu&ipﬂowders sustained-release
phar maceuti ¢ carriers can be sterile liquids, such

tHoRe Eilk%ns in water- and oils, including

thosegf . g&&dgﬂf%e ?IWGHR&L! cai® ?%rﬁﬂa?ed% nSutFHl Bleéa!lt%rms
origin, suc eanut soybean oil, mneral oil,
iﬁmmemdallﬁ mtepthhzlelsaltsench‘tdesthbserfemmdlvuth foee ansntagroups such as those

%éﬁggﬂﬂﬁfﬁgfr&oé@gﬁwy Do SpoHes G s Ao ST 3 EASP formed
erfp oye(?ﬂ?z&{@ ﬁqs?ﬂgh%ﬂi 68/ dativelhth hm%sﬁhﬁ?aﬁﬁomm

carriers, particularly ;0 f
icajcimt, flairie hyddowides) Asoprpylaming, mqfomémae,@mﬂlﬂmno eﬂlanol histidine,
exc |ents i nclude starch, glucose, |actose, sucrose,
@ﬁ@ﬁﬁ ®oalt, rice, flour, challc, silica gel, sodium
stearate glycerol nnnostearate talc,'sodium
chlorlde dried sk|n1n1IIs gl ycerol, propylene,
LI and Admisiste delfoehe |ike. 19 WO

0 SR TR, S 0 i i

conposi ntion ontal n m nor

dncludihg ttmft]smﬂatrtroﬁeglwcymhﬂas mfeynha:gﬁed gimthsthempel}jilel or prophylactic
ST io deo SRR NBR bt SR P {9, e
GRANH, ©Phes ONELRY Beluddiflvad, ﬁﬁﬁnigeieﬁﬁﬁg? aﬂeﬁﬁma@aa Ebﬁﬁelﬁﬁ,cbrgan
the li'ke. 5 The conpounds of the invention can

ffotwngland euulasreﬁetanml Fog pxe%ple af gemenstratph helag éléﬂiiiﬂ@éﬁ flythe tissue
bl |t
o C gtvae c qﬁx%g f }%10 gﬁgésg%?rn}e\;}g%ﬁfedﬂ&ﬁ% dfé%%ﬁl&faﬁ@n G0y 'Body’s core

rom h oric
ﬂ‘b@@@ﬂﬁﬂﬁfé ﬂaovadﬁﬂ:iody smﬁhﬂeorettanpmmm assodisted with the relagke of

those f or med ee car box S. Suc s .t hose
RSP0 in A B ECOR e SRR SR B oD of o ssue
f d %ﬁi&i&' das RleBith ﬁ(ﬂbt tilfddah Byl fn 50% reduction in
Zlﬁg{eh no et haﬁ% ﬁf&hlestl I ne Bﬁws IP‘:_hocal ne, etec. o

The &twewtpeaﬁﬂ:ed\dm résult pésubmqtmm Wét!)sL eThe tissie protective cytokines

af or. ﬁ%ﬁ tio E ed ttg g}fs%g Ef%% qt eal )}I o F(ﬁ%lé g&é{dp;goﬁs ?J‘:Qed to proinflammatory

pé)@&lﬁﬁés' sW6h &depHs mﬁssepm-remécemﬁﬂlohmuch lagadHesiompeut i ¢
or pr ]%mqll actic 15 treatnent, eve tion, delay, and
r educt Insddisiony the tigsue gratectige cyplgnesral PSR i prg@lso

| %{’?JE%?% J%mgﬁ@&ﬁg&f&& 5%32 Clﬁf&ﬁlo!ﬂﬂﬁlaﬁ%iéﬁry c¥f8idrB & one or more.

anem a ema, organ “failure and
i mgwh(us)woxrtesuags)a’maeorgﬁmn@umbmere g liated ks thecimdypanddung, the

the tissue r ot i e cvi,oki f th
SPAEER I it R YL o Rt S R e Bm {1 femmatory
bosh¥itfor® 9ters to a condition in which mechamsms such as the reaction of specific T
lymphocytes or antibody with antigen causes the recruitment of inflammatory cells and

~ endogenous mediator chemicals. In some cases, the normal function of the organ or tissue
will be altered by an increase in vascular permeability and/or by contraction of visceral

smooth muscle. -
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tenperature above the body's normal core tenperature,
associated with the rel ease of 20 proinflamatory
cytokines. As is denonstrated in Figure 6, the
wonoes/sessat i on of a tissue protective cyt oki PET/US2004/031789
carbanyl ated erytbropoietin, resulted in a greater

t han 5%%-reducti on in _the fever experienced as a
r et 15 f1SUG B oSty gy takinegtof the present iryration sembe used to treat

and/@pedve st inHAneNbAKIAE B ond WNRE A LSt tPukl.eat
_ rpgf/ent . del ayg‘;dp_ T egllljce_ condi t iogfrillgl %ﬁ%{lé)gthiﬁg?g%m(s) ot
tissug(s)dp AsredmEhest serditipnoinan bslude ishemiasepteil somlitibns, as well as
BaRsiST 4 | b s adhesions..5 |.n . _

nor SR LR G000 ik o BB R P 9058 259 infyon ncluding
viralfegebrind baskerial indevtion.eFatlsomoreght el at Gdedion nfal 8¢ acute or

S t d prevention of. inflamatory conditions in
chroric ERSHE i Bl e i sp @ ot e ac
conteimpddtertior uipit trastimgnad/of bl dneies iflantnordcb NN Shs 3Gk hHRI
. het he ] dneigand urinary tract system "and the
ISCHCIILONGHIENS, Ag > SROGHIRE VB tharis aisabsisntialy hermebblopdsupply to the
orgmﬁgradﬂ/bfﬂggﬁe(g)qﬁqﬁgsﬁgﬁ a condition in which nechani sns

such as the reaction of specific T |ynphocytes or

antiriBeEpretherissetirefeqtive sniokines dfishe presant invemtonatay be used to
nharcB il a1nBt g NOYS diat.or .chem cal s.
N some cggg)évsofﬁﬁétlghzr nor %ﬁ@%gﬁr&)ﬁso d g}‘?r dﬁ(éln%p’ﬁélﬁledlreeéed to

beal, sefdugugthewppdardnes @l arepmplets)y diminme keasey, rdtuvias eélRE of
snoot h

J LLity.and/or. by contraction of visceral = s
"0@%5}?% R S ] A LRt Ay A
incisien msybe fraohoily velucsd, ddobesmsibte bR oREE SAkh e WS IrOBctive

na%?ﬁbtg used to treat and/or prevent inflammatory’
cytokiigH Y 117 BEIHEPREIOR 4 fEHBYSHIFIOF i éwings obtficr Hie iurigemgasyrs.
In adddtion thisGHUR( }]i)}cddﬁre@ ket sl ;ﬂt@&%@ Meg gf)tﬂg prEEht inqglllt%%ea:e

i.schem a-rel ated conditions, e
useiulip addressigntamdeicailéns om¢pnditons, induting g nat limitgfo trauma

: : i nf i.on including.5 viral,
BT i A ) ML RS DS

. ungal ,
msufficigngiesy or i nfection may be acute or chronic. In one

T S 5 B S G e S oo

inventron a

| presenpinvestivi ey BendsbRiaatREYhE efetitd o QRSnHAARLIAPA LIRS NGB &

conditions where there i's a

e, BRSPS i i sl e amapelot o eriobingee s prescn
inventRAFhRfedlibeiY B rééulit{bn%‘fgﬁﬁi r‘]ﬁei?ii‘ns or?&gﬂ@%%g%gé, ﬁrﬁle%m o

tissye protective cyto ‘
respec%y,%r@g%e toorn 1amaeraicttine dgestl Thy tisfuenoentise cytbliies of
the predBY 1RE ' I ing.the tine needed t
.e ptr heal” ?g%ﬁg%é ; gﬁglg%eél 6111? g%gagel%%c (g) esCtB Ittcﬁftte]frgyespg red%.ce, or
climingp pffeqineipraiofiaminalgry eyeckieissgeh Aadever, Skasthe, lethar , anemia,

e R Ry

cytokirie irterdnraith dd uprégRtbiies 8f profnMgin AQYRVELELY tlé‘fﬁét%j;gotective

.V\,heg the tissue. protective 5 cytokines of the present
cytokinel G the PR en iy eRlion 3ERe 3¢ erresiere endageneps fuctioitisterrtpled by
the proinTaSi Aty 8fekinss withdht Agkl| LOh&Rkn ik fGEHNr es
..the ti ssueﬁgr ot e‘glt ive cyt gﬁ%‘é@%ﬁ&faﬁg&%?%@g cHons.
Additiqnaljy teg dssuepretectivatyinkives ofithd peseithgyentomgsy begkitisegd n

conjundtioRRiRLEEL kb OR Pl g DUt pot - 1im t ?eqatfteé) tot raunmsa

proinflammatory cytokines to provide a synergistic effect. For example, a treatment for the

anemia associated with cancer or other chronic diseases may involve the administration of a
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(blunt force and cuts), pressure (bed sores), buns,

and di seases, such as di abetes or vascul ar
insufficiencies. '.0 Mreover, the tissue protective

WA WRi/es7and phar maceuti cal conpositions of POBRUS2004/031789
present i nvention may be used to address the effects

proi nfl ammat ory ¢yt oki nes, , such as TNF.
t}fplf&bt#engt%tdetr qtgeqerpinapkerytrapsistn i repifee the Ié%‘t?ét s hematocrit and

a thePJp@ﬁtﬁ?&dsc\! Bf Y Lk Pﬁﬁecﬁt;e ERBKREDF AR tpreskMMBRL O @ nt exact the
reduce the upregul ation of proinf|lammtory cytokines,

effeqta_of@rranﬂmmnﬁiom@écw@ﬁr it‘htsyvouldrpeﬂe% Berise of lpwahdgses ofr v
recoﬁ&m fe%foﬁ&eﬁ'tgﬁrbhch JIH‘SmE 'dﬁsg‘zﬁ tﬂ%fe ?{ffetdﬁ ?edﬁ%hg h{er}%ﬁ ocff
ent I nvention nay nIS ere

ﬂnmnhﬂmapeu5|c doses to treat prevent reduce or
nmat or kines

fe Lt@%,t?s%@égr?{e%tg\%tﬁs L{/{ﬁe gﬁegeﬂ grveXtéo&xy sgt}]gﬁ,lsyéstemattc or
chromb @é&mirliddatio, @ciae deamsml, T;:rﬁi/d’reﬁtbﬁsﬁlﬂﬁ? edmﬁmenoﬂ Hatont he
.ssue_pr tectlve cyto Lnes Interfere w
embg ulbs Phamagsutipyl GPIpesiiichs o5 Yy TRYFER #e gémlrnéﬂrtct Jugaically

to pr%etoe chha¥ie the YArSdt icABS tifhie bh& g &8 @RS théMBOI IR IRY be
able to restore endogenous functions interrupted by 0O

pharipeeufiead comnpagitivas of fic syrealianiaay b adrouisterg parelyyi.e., for a single
treatﬁ ﬁt%ﬁh@ Hlé&rgofney ? g'{lﬁﬁﬁttﬂéﬂp tﬂeg)ﬂ?rﬁnacégﬂﬁltdo?ﬁ@&hgns of the

e ti's rotective c 'ned 0o resen
mventmem adzmmnta;cdbeaa:ehhcmaslmr ed in conjunction with
er rapeuti.c tre nts.for condition
© o ol Ros 5 RN Gn e BE BB e B s Rg such, the
ttssusmercgves&ytmx&a‘sfoeﬂte préseiit itveatipl Ray Be ddngiaisipsdipriopto 4 iivrgical
em a associ ated wi.th cancer or her. chroni.c

proc ugf‘efﬁé’é‘é’eﬂtéﬁpﬁl% gelpy theomget QEFRPHSSLRSF Fegheeonplisatiopgirom
seps@ OB RIAAR thEGIub/P2lUiN O 3idi8Res IR rdkent iRRLABE Hltafy Be given to

dose of reconbi nant erythropoietin to restore

a patigat prigito @dnm gueery. and. asdriefemapiemed éb@@s@mms@ﬁ@g the
tissud %I%t%UEveO : OYE]F és&ltt'} nﬂén O%S lt&%&%h@%&?&]ﬂ*ﬂ&é&

untera ects o ry” cyt oki nes.

effecTWith ragawl td srp;mrsmdhetlm amieganéral milenmdsesondftions, but they may

reco nant e n.in such chr dlsease
also TR LR AT o AR T FLpRE Rebant £5% e

evig Alldition higs donfBEiCiofy SHBEnk3tRiod Yilag bk A&Sinderbdigt t]@df e@enif
.. inv ntgpg be used for stenatrczg chronic
mlu%ﬁﬁﬁ%ﬁ Thyithereatlsrn Thys,g eatnﬂte'gtdr%qeg TR B HOPIREETIREY BRY be
glverﬁﬁ@h&h(i %fo@éch@@ cytml)lﬂné%nﬁ theS ¥R iiRtion hitBe RhE 6%9 st gal

nmposI ti ons of the I nventi on are adntnlstere
there@ftﬂrdhr g Bicgl precsdyye dn evder orreihiafdey thhensehpiget rededel s,

cons S ABHE By 8, RN SRR by gy o

tissuegetniepii @togtolithea ofthe lpyeserit iieventidromayealsi gk the appadrasetof, or

* comef At Seking Br RS Tope PRSI bt ey

adiat B, @itk tisSucPpropeliveleyhukines ef thd s imestidd @pbelised for
t.he invention nmay be adm nistered, prior to injury.. As

rigal o AUIPRIE €& %@lfél‘ii’rt‘)d’tgé%‘t W%ﬂdew%w flgtigringlpding thedisspe
protettE@PiokOR o B pP&edRtAtish B f He REhistch & 18 trab! ﬂe@éﬂt dekdy the

procedure to prevent sepsis, delay the onsef
onset 9§ 95 rasiuceernndicationg @tﬁ@]r@mmﬁntncﬁapam pghekiopsnor general inflarnmatory

conditions. Furthermore, the tissue protective cytokines of the present invention may be

given to a pregnant woman following a cesarean section in order to prevent, delay the onset

of, and/or reduce complications from sepsis, adhesions, and/or general inflammatory
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sepsis. For exanple, the tissue protective cytoknes of
the present invention may be given to a patient prior

to abdom nal surgery. And, as briefly mentioned above,
Ndh05/62467i ng the tissue protective cytol i ne®Cofustdoe031789
present invention prior to surgery may not only have

n _effect wth regard to sepsis hesi pons, anpd .
concfiies PAq EFheY el PG Bl PR S aBP O R Ry B miamey
be giveado e atidnedapgeheacteapf to stive ofivppsid, alihesidhs, B paiesal
. . scarring. fromthe surgery. In addition, the
mﬂa@&?ﬁﬁ@é‘f“ﬁﬂlgﬁ?' of the invention may be administered at

t N ohé ERbdAmerit theHidu®pro®d@vd dWolia e afctRdsent TS0 are
patient undergoi ng maj or abdom nal surgery may be
admigpigesn iftrgenonsly gbthp timesd (e 289 sdiepigacously ferreprpdetaapined

periolf BYGHL Ul i il Rt a0y BEORA B of RELFA hEficalilh
stemming dtonofepsi s rdiestns,eor genera mflangratonyeonditiamnifogexfamprie, the
epsl s L [ neral.-Lnfl anmat or ditions.
compiflsr dRIARRIGN By BE A BRI Rk SPIRRHof fleAce
intravenmehit At dre thwey/ofahjaty Hcwarhyt euglapapeanaeusy foran aliotted time.
cqonpletely elimnate.scarriing from.t he surgery if
AL MO PR BSOS B CPRPOT oS dieuR PR abihe
admifibieSH aiBf 10 1hR6! depls, GMblké PR Pa@int tahE pRIVESERY sehOY &M Ah from
may be used for irrigation purposes, e.g., while )
Progrgssmghe i OFHETIQRALARES: @S sEVPISECISH WEPH Shwgq Ja prhtiqrpehe tissue
) _ . | . .
e e i e L A
anti-forigalsomtr el endciheniike,daalidimsthosed istridrwittiin driers@psialdublication
' r neral i.nf.lampatory ..conditions.
o. VR ABRLARE 50 Horel A E R ATRRRE B i bree o ¢ e
pTés edrhinistreidoit dfabe coaypobition giay &8 pluentaradlieg baametmdadther than
fallowing a cesarean section.in order. to preyent,
the vig Hje AR (BH5K for PG, AT BIeTH agmELS Rt A ek IC IR Sl oS
injectoRPRirEperidAThiefton, MRdaREHASNRiRhschlRf, IR PRBLAN Yor 3db Weineous
.2005/ 032467 PCT/ US2004/ 031789 _conditions. As another
admingstesipn-e Tha qerpefifey Brap plse be aquyipistayedovip éhalstion erdragpramiepgally,

. HERED By, PSSy e S gy,

sta esi o
Tn addjiéore fel tisjusfpretariave opipkinenefi thé prsent invemtive nentiedidminstered

the.tissue protectiv oki nes of the present N
ocas ik bRE i PRCLEGH SR, AR B R e S W et omtpon
e.g., imborijijctioly with d vsubd dictdheoafsl yurkat; by dicdet; @y mdasdtof a catheter;

period of time thereafter in order to prevent, dela
by meRRLO1GhTUBROSKPY: DY IBEHRE 8] BN SEI e BL A ory Girpon-

porouS, P $EiBiinoR BRRIHAT SnchiMingdSaRkBhes] dtch AFTBERS McBBRRst bPBSers.
For exanple, th conpositions of the invention ma

e be
Combanpiipn o tasraskinipiTasion apABands dispusassbabova greysggplated by the present
invenfid ravenously at the time of injury followed by 10 ~
pg/ kg subcutaneously for an allotted tine. .0 In cases-
ol enepodpdimeet, depslignidiaign of ths phétmcesivplosinppone of the

B R e T,

=

. the inventjan .my .
imvertlohis e higpl iy S

- 0.01 pganaiout Omef prefaratily sgnes 5 Adabodt RmPp T osnhididiingt,age dose

si.s or_ septic shack. In addition, the

amoustiitigat’ Seﬁ\ér%fst%% abdig & g 1 [ epefher egtoofmeeny tacdnse ampnat it A 1

‘ng to MYt PRANN A bsdiBEEDOTENK RRVMSs@RhbEI: & db88h 500 ng to about 5

mg. In still another embodiment, the dose amount is about 1 sg to about 5 mg. For example,

the dose amount may be about 500 ug to about 5 mg. In another embodiment, the dose
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anti-fungals, anti-virals, and the Iike, including

those listed within International Publication 15 No.

WD 2004/ 004656, hereby incorporated by reference in
WQ2@n032det y. The admi ni stration of the conpoCtriusmo4/031789
nmay be parenteral, i.e., by a method other than the

tive r.exanpl e, parenteral
ikl s PBF BB gbo Rt oo ABHBES ey Rt fcous and non-
aquédus @fikrihfeorasia soluiipB@k k@Bensionb, vAndH ey béHtain antioxidants, buffers,
i ntramuscul ar, intradermal, or subcutaneous

beclgrpetey %Q@S&H‘%%fhatﬁf@%@ﬁﬁ%msmﬁs Abptagligly itonic with the blood of

. an iReiHed irSdiSiERd Y inds ds?&?h?t‘hb 91% ﬁl@ ﬁﬁ%ﬁg&@ﬂc ]?/(for&posmons may

%fg orally, nasa ecta travagi n
alsodngiuderivaien pigohody, AR dexie, ap@btabﬂmtsdmmmms tHereof.

adghhbfiReuttclohd St RlaghEk: ks X8 Igtgr@g%d&s%gg{l?@ﬁ‘%b? Bgsented

presen I nvent |
in urit-deseion mwedoaefcomamatsnﬁn Exanﬁ:ﬂh:sh:al&& abpuleh endI$RIsOindBmay be

i cal pI| ation,. i n._conjunction
sor e 508l Ol Bl o e S oy by heimtot aontguia
carnmaarga stefilesalind fditen; for iBjections) rlﬁmigdla@elf’ PREGS 'utsQ F ¥xteRpoR¥eous
ans of an _inplant, said inplant being of a porou
injediigh Sqlgtions g §“SP81’|‘31‘§’§ IR Btrd2ed fiop wigrile peredlerdi grgnules and
tabliE MR A &%bocﬁhh@ﬁl' ﬁ?au%ﬂl éth &nﬁ‘{g@g%ﬂ %@Fﬁﬁ%e I:%IHS&? ofalong

Conbi nati ons of the a ﬁlnISt | SCUusse
acting g bofdhe iverticarmtycheado tigedi fhcemurgsemtuse byarehtlunses, dufergency

roonfRNEh ARG B atidpe adm nistration of the
phar maceut| cal conposition of the invention is

parenteral. Such adm nistration maybe perforned in a

ount f about 30 0.01 pg to about 5 nmg,
Intmggrrc'o%gg ;Ezfmstrg;gzgnt 1 pg to about 5 [n one
%mméedm

eninatk erbbdinriche (1BgheraraML] doﬁlpaaﬁéﬁ oPfOirREnfith
| n_anot her enbodi nent, the dose anmpbunt 1s
acco ‘ied‘“gb’i?ﬂfm%mﬁbe uyes a5 & phagpagcHtical epppriitinardaptet dordosavenous

admifi¥RAtYn th fumBRPYein20 Q*"opﬁxe 1 ﬂfé;ﬁ-m%lac%maj (b%rrzéositlon ay be in the

anot her enbodi ment, t ode anount
form g a gelutiong. stepidg isetrpinpiresous Wuifeer. dﬁ&]@rearmemmynmys pbanmaeutf,cal

SRt 0 W OB TS T o

to ea@tp@m at thergjfe o6 tkahmaditloﬁ Mie mgtﬁdibnfmﬂ@ﬂﬁ SubFINS] &TB¥r se a:rately or
(lip de.a 0 on- aqueous, sterjle injectable

mixe liﬁer i '{){%o S oaﬁzgam 138 g dpglrophilizedippwder or water-free

concea&"aile@ﬁ( B ﬁ&&t&malwe&l%ﬂ SontaiB@GhEH 4Ot pRiARLaSiRhid Eﬁﬁc%ﬁgtﬂle

ren t he coppositions substantially isotonic wt

quantjty @9 Mtiysaet- n therrbaaesgentisel gormasitionsofitig mvastpwtre tfbe
admiri§terell BY @i ON ’antnﬁﬁm&h?(f fhila S‘éﬂeﬁﬁl ﬁl{?ﬁgﬂgﬁ*cgi graae \rnrraa%ér or saline

al so_i ncl ude wat er poI r1he,
may brayged @5 ﬁ@pmsm thewminpesitonr 4sd, twmelmef phanexmnmﬂ ebitnb6gtion are

nt er al m ni stration y
to'be @e pr ese @?%ptﬁﬁ?ﬁ’gggg&%lﬁ ﬁajF’Fim g’%’f@ﬂﬂ? ’iorf'é’lxstga
ingredients mahptwceslqmioed) aninikesioand vi al s, and may be

stored in a lyophilized (freeze-dried) condi ti on
requiring only the addition of a sterile liquid

Oral Adwinisgtujore. d., sterile saline solution for injections,
prior to use. Extenporaneous 10 injection

' t |
Isgmf’f %Hglalé}h%ﬂl&@stb%% Pihiscognze meapmeetjczﬂ compesitens of the
presen® SWRREGH mB BMapRd %}%raltaﬁzlalrn?sth%tmx# stﬁagsules or, Ocdlgﬁts bgdwcf‘ers or

aut oi nj ect'or conhprising an I njec SOl
granulpg; gglutions, syrups or suspensions (in aqueous or non-acqueous liquids); edible foams

- or whips; emulsions; or combinations thereof, The oral formulation may include about 10 -
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acting EPO of the invention may be provided for

ener gency use by anbul ances, energency roons, and
battlefield situations. 15 Intravenous Adm nistration

WO Wag0aB#sIodi nent, the pharmaceuti cal conposi PCONSIIN4/031789

the invention is fornulated in accordance w th
cal conp03|t|on

percregtlﬁ) 'aQ t?g ?grgc S5 g?%b%ctleg%{ﬁr eut ong el dEpertthe active

mgrb@cm:gsmclﬁdﬁd ie Xlaarmhl&‘onﬂdkﬁloﬂfhaﬁlﬂﬁﬁgﬁit of@bot QUE)@&'E:H ) 'ﬂbout 80
be.i.n Lﬁgglforn1of a.solution in steril i soton
‘u

percgi by STREN, anQieh Enhogieens dhgoral ﬂ%mﬂnapwcbmes ettt 20

perceatTp aisdut 79Perb@Y bakeRni stehdidevandoldut | 1 zi ng agent
and/or a | ocal anesthetic such as |idocaine to case

pail APIgE oF brad geletinesrpsulns mayjiedededactosthetatahgrr eldiientives thereof,
I e et her
magHBYRE siSaRR) éo%a& gﬁnez)g(gﬁ%?s% xlné%lesmlar Il‘?%éeh ?l]eal}ceafld or salts

uni t dosage
thel‘fggv@@ﬁ g@ﬂlnﬁl&ﬂmﬂleﬁnggmMGfeg&tﬂﬂé ell}]s Wages, fats, Sellnl—SOhd liquid
a cont ai ner suc an ampul e or
polyg acﬁ k( g&}s rﬁ%ﬁr%og’t # el&u?lﬁém et mmsﬁga c"fqt"‘ifep‘é@‘élﬁtsugar S, OF
rmxt\mmetdoé pharmaceuti cal conpositions of the invention
be 25 adm nistered by infusion, an infusion

t
boVFE S HHCY “e?&finbmfﬂﬂg%fa&e@% adspinis iR maEbe coated with or
admﬁ:&’d WHE a niiYiaD@atUReSs IRt Sidf @ﬁﬂ/ﬂlgabg R PROR! aichQ%aegent in the

when t he pharnmaceutical conposition are

gastfa]&FﬁS?ﬁ% trafte Horsramplectbe poive aawt@mtddmmi‘rd wtatcd @wﬂﬁélydwyl
mondSeérRe tngE&\ﬂ A&k, Jpa)co}utﬂ%h@%% e%%%}ﬁf S{B?ngt&q%ieas? of an

prlor 0 adm nistration

active ﬁ&ﬁﬂﬁﬁlﬁyb%mq\’ed over manahbursva]hd 1f1ﬁacesgatiy; thetabve ageni can be
i nvention

1 c si.tions r esent
prOtee[%& @oe aglgpc{égr goe VIR e simach 2 i’“f“ﬁ%aF cﬁlscq{%moég fogoral
adlnlmaﬂndtmn spaypisobe fammilatedn FiliRE relSak @ D ﬁ@ﬁvesa\géﬂboa? aPhrticular

) ons ueQus_or non-aqueous | i quid
gﬁ“%accm“ﬁ?8§WE u%P’é&WE%P @ﬁ@P@p@ﬁéco%hﬁQ@mblnatlons

thereof. The oral fornulation may include about 10 24

2005/ 032467 PCT/ US2004/ 031789 percent to about 95
A—Sﬁéﬂéﬁédé_ﬁmﬂ’m IMBUSIKGEP/ Wt acti ve i ngr edi ent I n one
e@ggghggﬁk 8 r s |ncI ed in. the
| PPo b L BD B e provided

or al fornu a

as disgyigtspatches mpadftdetntedueyn inehtjdntte cbﬂaﬁttvh‘r}ﬂ thalkpidhﬁfus of the recipient
| ati on.i ncl udes_about 25

fora ﬁ@f&ﬁgé Bd O)Lb §d61fé18r elfinalempgsitions adyyted for topical

erc
admmsm@tladmey!be pl‘évﬂiacb bedibtnthtseesn s 8hdpehdienC WL ?ﬁw‘&i@ﬁé

soluti i ncl ug Lﬁ‘?fCt ose, starch or derivatives thereo
1R PRSP B IPEE ateEns0ls RflsupiesieRsh ipzenges  restilles, arwbmouthwashes

and cofiaivhiiieeas. DRRA Be topi @RISR b 3k ].l’istgl fo} {ﬁlg sl%m mouth,

Soft gel atine capsules may i1nc e vegeta
eye, oppihersxtompl Hssues aitapiesl pmunemt qm:rdam p@ryﬁaraﬂy usedmAsddu vhen

formufahﬂﬁrlﬁ o ointdny tthéjac%vé‘ﬂl%re% P2 ﬁeéfnl&r; Ccltu d %@Fﬁ%&}& emplayed

pol yol's, sugars urés
with edlesr |a\pera§t?gamr 4 witermiediblcosinioieat baeMAREgatiaély Ofe BBIWDE
th.a material that del ays

d
B P G S B P oL e

egr
When the topieal administration is in the form of eye drops, the pharmaceutical compositions

of the invention preferably include the active ingredient, which is dissolved or suspended in a

=2

- suitable carrier, e.g., in an aqueous solvent,

Nasal and Pulmonary Administration

25



gastrointestinal tract. For exanple, the active agent

may adm xed or coated with glyceryl nobnostearate,

gl yceryl distearate, or a conbination thereof. Thus,
we2mtre2ed7ned rel ease of an active agent maypb®/US2004/031789
achi eved over many hours and, if necessary, the active
a&gnt can. be 15 protected from bei ng degraded within

t

A HHOR. CoPRAT e ettnehior BBt 8ed PYBRRarm GfmpsiFation may
inclu@lia c&tieR i as XAt §RBRLEILIHSS ﬁgré&ie s#z86F hbdu b6 microns

rel ease of an active agent at a particul ar
to abqpa 3P0 wHcensht Yoverers raaschel adminieferaddbysiepid ithadatisn through the nose
from EBEKITR o pEAMIEIIAN. 10THARSHL THBh AAUThAlRbALAN 20

Phar maceuti cal conpositions adapted for transdernal
pharmzagetishlstonwositionstaipndsd fprmaval déchiniaigattinsicoetiag pathehesent

hpingidnlen At dibai X b
invenlit BRP ARG R RRe el T BB it istirrtdu by
pham;aicaaitcaﬂ c_rmr@ddtimgsm!ﬁ thepitin&n?@cae hﬁﬁﬁigs&fbﬁ'ﬂﬂt@gﬁ%ﬁ%ﬂ AdRpiretily.
R |1 Ca aam ni.strati Q nma € provide as .
o DRSSl T e L by A I ek  mouthpiccs

into 1Qdrbiilia@s and 8k LspeciflBl MapSPHAYSes RELEREL! Kot ndl lifiteEe
drops, |ozenges, pastilles, and nout hwashes ?5 and

PressWRg PR R Y eonsuiifens, Yiiehicepbe etnstruetphisay tapraide
predefefininBd §RAGH o Bfe AR il?%lglﬂentnﬁﬂ ace %&%g&%}g&h&%{g intended for

external Tissues, a cal "ol nt men eam
lung ighadtion asty\inaledeciquetmsi or athetutiohsraftiiesdctive ingredienti Priefeeatily, the

agt i agredient, I.e. he .| ong _acting.EPQ .
pharm O B8 o Bl SR et e SR idegp Pipalation inecly
into thearepherynsci bl e oi nt nent base. Alternatively, the

active ingredient may be fornulated in a creamwth
an oil-in-water base or a water-in-oil base. ;0 Wen

Rectal @ Ha@PlaL MimBikaldsstration is in the formof eye
of the

drops, the pharnmaceutijcal conpositions
| i FResmesegHoa) permpasitiony adapterl derace tabadmoinisiretivomgris He provided as
suppoddrieilor heflhss SIRIKE BPldiila PED dsfosfes Oﬁll'aﬂé i?fp&l,n%gn includes
carrier, e.g., In an aqueous vent . sal an
about §f [patserirty 1Adercent by waighbof 26vaMDg2@0&t 0RPABTher embodiment, the
2T/ 4 789 Pha eutic conpositions adapted,
suppo g K o et PP B IoEE PubioAe ey PP, 1 sl

anothes einbatiimanif ihe hstiveUsdteds:t ROWERKS ir 6 @ﬁﬁfo@ﬂgéry i &Y hil8uri of about
to about 500

rticle size of apout 2Q m crons
2 percqh (G 1086 DosEBY HEIRRY TpSusEPT St BORPry s plarmaccutical
compobHibad elthORvEtHA W iddMRIcNRBRionh] BRNGs SN BCEuchlas
. powder held close to the nose. In an alternate
riglyceliflssdi ment, 5 phar maceutical conpositions intended for
: i ng. . bresen .

Bl Ao AR Kl (kP adgtBisR ARSIy e rovided a
_ pessarigh tapong ererasageld pagps, foPme bespaday Yorntuletionghar maceut i cal
' conmpositions of the invention are adm nistered into

the nasal cavity directly. Direct lung inhal ati on may
Perfusioe ddedostpltdoahed by deep inhal ation through a

ggétp i ece . into the orgpharynx and other specially

phEmagaicaleempainong of gﬁe 1B tion imgy; orhecdindnistgred by use of

a perfuft €SV pirESiHlg AGGORTS an BRANLE Z&HS (RhediBSdh :
mhich_canﬁbe cgnstrqctegﬁso_as té&%FJE?%éykaﬁgf§h0dvamdﬁ
In suchsrbgdinesntn Heahapwagisal sbmphsitiors proferably gaedtionn0.01 pM to about
- 30pM, PRAEABG UGB oM BTBRG 40| RS, red BRGE %rcftgcrtive cytokine of the
present invention. In one embodiment, the perfusion solution is the University of Wisconsin

(UW) solution (with a pH of about 7.4 to about 7.5 and an osmolality of about 320 mOSm/l),
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l ung inhal ati on may include aqueous or oil solutions

of the active ingredient. Preferably, the

pharmaceuti cal conpositions of the invention are
sdntoes/ezeized via deep i nhalation directly i ntortdsgo4/031789
oropharynx. 5 Rectal and Vagi nal Adm nistration

which GHARCHPI Bt FRIBDE et T RiPDe0 el Sfrsufitd Fomseouse of he
preseﬁfhﬁi?@ﬂon |5’pdﬁ¢&t Eﬁ@@%ﬂ%ﬁm&@r&%&ﬂ? shéifg b &1t Bei g[}%/ from

b I ncl udes percent to 10 percent
aboub%%oéﬂ foy§bout-3GQ 00 an¢) ﬁ@bﬁt@maﬂy ffrﬁe ahehyiere gliendoithdene,
chlorbB\@rif, S%Hﬁﬁpéﬂcgrﬁfe}’aﬂdrhgeﬂﬁﬁf 29%%%42(1’@3@&&& H@atfﬁgﬁéJtS M
percent by wei ght active 1 ngredien 1n stt andt her
adengsiisot wbhelucashel OaeM MEPESGsldi; Srmlj Isagneesmrgluaomakhb 5mM
S JoI¥ ent t o, about
CaCI%li@?Hﬁ\)I E&ﬁ%?/ g&c@ﬁkh%%ﬁ%o%mtég éﬂhtn FRhh0) S22

per cent I"'iv thi spec
dexamtthaspmalanfhb%mglpbalhol recdh NPlesUW sohstioafis Bi?.ﬁ;slsm/tﬁlﬂetaﬂﬁn IJJBS/ Patent

il e t.r.adi. ti onal rier, such as
No- 4t7|[§|%’5? Jdpshifg pco g’oﬁ?ﬁ%{f gse‘ﬂ?lf‘%égy& RS b dhs adapt ed
for vaginal admnistration may be provi ded as
saries, tanpons, creans, gels, pastes, foans or
Loca d | ations. Perfusion Administration The
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Sul"’ep’MJI wjaboytby n3@npdd 2 qatkéter b Irryeaﬁxﬁlat suﬂnﬁ?sﬁxMﬁi, or BP@eins3P an
t.i rotective cytokine of t esent
implafl i€ pralat biin 3hE R S iATo S Mo PR oG R

memtirfnet, RecHRisi @tz intemiPindd] sc@mgd.n  (UW sol ution (vvlth a
pH of about 7.4 to about 7.5 and an osnolality of
about 320 mOSnf 1), 26 WD 2005/ 032467 PCT/ US2004/ 031789

- ContrdPeisRbhk@kds about 1 U(1 Ong)/m to about 25
- [?323 )7% of an EPO conpound of the present
itiopras beiefp Aiseussedh gotrvoxwitt loydecktodransdetmpaleidernisibiration, the

s S LD PR, 000 0 P8R
systenet Foy leemaple,div Gssobytdctive Spﬂmﬁhﬁ?l teladfhinistard usieg iR Inous
T T TR T

admn@trhl@cﬁﬂ Bueh contoIM rcfeatd Eys‘céﬂém@/l:)@ﬂﬂéédqh% &&ﬁﬁgb?the
200,000 units penicillin; 40 units insulin;

therapglie gtz Jhe fargeh gellsp tlﬁ%leﬁﬁ erean. thesreqinag Wé’oﬂfﬂmm af the

systenliSgslescussed in detail in U S Patent No. 4,798,824,
which is incorporated in its entirety by reference
herein. [0 Local Adm nistration It may be desirable to

Dnﬁn?dninister t he pharnmaceutical conpositions of the

nventi on
Selection of the preferred effective and non-toxic dose for the administration methods

above will be determined by a skilled artisan based upon factors known to one of ordinary
skill in the art. Examples of these factors include the particular form of tissue protective
cytokine; the pharmacokinetic parameters of the tissue protective cytokine, such as
bioavailability, metabolism, half-life, etc. (provided to the skilled artisan); the condition to be
treated; the benefit to be achieved in a mormal individual; the body mass of the patient; the

method of administration; the frequency of administration, 7.e., chronic, acuts, intermittent;
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locally to the area in need of treatnent. Such

adm ni stration may be achi eved by | ocal infusion

during surgery; topical application, e.g., in

donpaoseeen wi th a wound dressing after surgeCyusboe4/031789
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art.i atl ent. 5.Treat s '
embod?rpslg T%l?%l @n%%léﬁo%??&jﬂgf m%gtbquﬁca sohytign of the tissue
protechf&kiy&t&@)e(ﬂ) of thie iftRf@ionC BtAl ARARr Einbb&thedd 13 k?cr&%mﬁfns at least
redients of the pharnaceutlca :

e of the g
one anfigieedh e BioehiFed € iBPP Bl oret e EE ewtiresetutionas
least oﬁ‘é Eedidey QAN aPEsthdiR, daSs }Eedstmngtsgx‘i&%a@ @X thgg e 9uIes
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t he inventjqn i.s.adapted
]E\grﬂéﬂr;%&rg A xgﬁlutiga? ?&9’% e IDfVSI?tIOé]Xaé q;ée q I%(t‘.i %y
' mﬁlswudi‘rp bi ptefasblyraylides st bas dne Elm@ulle W the pmﬁa@‘d&ﬁﬁdl tcb@Pesition

and at leasl% ohe infusion botile with sterile pharmaceutical grade water or saline.

A kit according to the present invention may also inclade at least one mouthpiece or
specially adapted devices for direct lung inhalation such as pressurized aerosols, nebulizers,
or insufflators. In this aspect of the invention, the kit may include the device for direct Iung

inhalation, which contains the pharmaceutical composttion, or the device and at least one

28



the kit may include the |yophilized conposition, a
sterile liquid carrier, and a syringe for injections.
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made in an al bum n sol ution
into groups with at Jeast one group receiving saline and another group receiving the tissue

protective cytokine to be tested. At the time of ligation, the various groups of animals are

given a predetermined amount of saline or the tissue protective cytokine, preferably

' intraveneously. Subcutaneous administration of the selected treatment, i.e., saline or the
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+ 1 One adhesj ve band fromthe onentumto
adhestclnﬁ.ef[o &aé)ir e @' when a rat is 1ll, the animal will hunch while walking and

- will not investigate his/her surroundings. In addition, the pulse rate of an ill rate is

inaccurate, while a healthy rat typically has a pulse rate of about 300 beats/minute. Table 2
provides a method of scoring each animal with regard to illness in order to assess the

effectiventess of the tissue protective cytokine being used for treatment
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+1 One adhesive band from adnexa / e ididymal fat
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embodiment, an animal has an illness score of about 1 or less after treatment.

EXAMPILES

The following non-limiting examples are merely illustrative of the preferred
embodiments of the present invention, and are not to be construed as limiting the invention,
the scope of which is defined by the appended claims. Parts are by weight unless otherwise

indicated.

Example 1: Blind Study Using Rat Abdominal Sepsis Model

The cecum of Sprague Dawley rats was exposed, ligated just distally to the ileocecal
valve to avoid intestinal obstruction, punctured twice with a 18-gauge needle squeezed

gentiy to force out a small amount of feces, and then retumed to the abdommal cavity (feces
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+ | Abnormal wal king + 1 No exploration of

surroundings + 1 Not grasping a string within 30

seconds + 1 reduced reflexes + 1 Lack of appetite
WHEsexe7dri nk) + 1 Loss of body wei ght + 1POBUSHOHEE1789
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nimal has an ill ness score of
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. or less. after [ enbodi ment,
snimls i B G el SRR steoibs bt S0 et propaes retity i
effecﬁfvtalﬁjfehhf%dﬁﬁﬂiaveﬁ&um of B&irnkO DaOWsit@utaneous treatment

mting exanples are nerely illustrative of the

fOHO‘HFéff@rgr &Ays (‘éﬁ’éébii??gﬁtaéa BpsagpiEneynd B HY #/kg Ent0oH salinad
are not to be construed as limting the invention,
the scope of which is defined by the appended cl ai ms.

Ai_ﬁaﬂﬂﬁiiﬁﬂLm@&m5|ght unl ess otherwi se indicated. 15

Ex n om _nal
voRipd: e b A n b e Ry P e, 0 Grow
2, howiegat et sjutvétal ehitstvas ng)aattaDthblhﬂ)dut B pacal, asVialsiated grapMeAD; in

7. § 5 X5 B e B 86 B bizehe Bpbmpriynars weorcat o st amyival

rate fBARMPlalsGh GregeLs corﬁﬁ&ed REDOhIEL 84 nt Srdibe 1AL 4 Hol@dls in Group
cavity (feces 31 WD 2005/032467 PCT/ US2004/ 031789

2. Aftar 3 eECRAVGVAD P Suraid artp ohTaR 1 drened gignificartly togpout 25
percehf Mﬁgﬂ%nw%%aﬂh@ S&ivM Lk oF (ﬂo%du% Emnﬁﬁétvws%f‘eatepﬁﬁn about 60

ani nal were allocated to two gr
percent. Thus the animals receiving the carbamylated EPQO of the present invention had a

much higher survival rate than animals receiving saline.

Cumulative Adhesion Score

Specimens were taken from the peritoneal fluid and abscesses for aerobic and
anaerobic culture. For aerobic culture, samples were incubated on blood on EMB agar for 24
hours at 37°C. For anaerobic culture, samples were layered on anaerobic blood agar and
incubated in a Gas-Pak jar for 24 hours at 37°C. Growing colonies were identified with
standard bacteriologic techniques.

Dead animals were autopsied within 4 hours and the causes of death were recorded.
Using Table 1 described earlier in the application, a cumulative adhesion score was
calculated for each animal 24 hours post-injury and then averaged for the group (shown
graphically in FIG. 2). In particular, the average total score of Group 1 was about 10,

‘whereas the average total score of Group 2 was about 6. In sum, the animals receiving the

carbarmylated EPO of the present invention had less adhesions than animals receiving saline.
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G oup 1: Sepsis induced, treated wth saline (n = 8).
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in.th tion,

i L P ot nd BRSBTSt S gebia MG EP B BE: | omen”
a@lrci’i&ﬂ) 22 $episindu@@@dsiredtdi] \Uiﬁy safine (d A ep ﬁv@ﬁagﬁlﬁgaﬁﬂﬁ ahi'meals in

shown hically in artl c
GIO“H gn‘é(eﬁ?/ Ve éOQ’Htgs%]F‘PeS‘EE‘iWé’n sk Eﬁﬁw@&a GRIDPEH mStra“‘m

(100 mﬂ%lﬁ%dtfhﬁs @Mﬁf(@%ﬂl%ﬁb score of Goup 2 was about
n sum the animals receiving the carbarnyl ated

E’@mp 3 Repsit wduend, irenieswitloparbreeylated EPRIA &) oAb IR gf ligation,

_ oy e . -
iR S Gl G S e EPQ S RSP e fenconsy, Datly
subcutaadand tatatdemdodezat fob® dawdpt weil deaih) die dagpk amatiten 10 pg/ke in
100 Taple 2 and the results are illustrated graphically
MRUPPG 3. In particular, one day foll owing the
treatnment, the average illness score of Goup 1

ani rralds was about 9 corrpar ed to an average
Cumulative Adhesion Score

sutur

Specimens were taken from the peritoneal fluid and abscesses for acrobic and
anaerobic culture. For aerobic culture, samples were incubated on blood on EMB agar for 24
hours at 37°C. For anaerobic culture, samples were layered on anaerobic blood agar and
incubated it a Gas-Pak jar for 24 hours at 37°C. Growing colonies were identified with

standard bacteriologic techniques.
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5 illness score of Goup 2 animals of about 3. After 5
days, the Goup 1 aninmals had an average illness

score of about 12, whereas the Group 2 aninmals had an
WeW8YE2497] ness score of about 5 or |ess. ScREFUR04/031789
to The rats were also visually exanm ned for scarring

fromthe incisions p 2. rats _had |ess rring
t R RRAEBUpls W%%OPSE%H’BH}%“ howrgpnd, e &3S0 @P‘ﬁg‘fﬂr&‘aﬁemrded
Usméhqgﬁﬂ 1@50@%@%&%@%@&‘4 apPi€atfoRCH BYrRllatRRY AR on[BMY: Qhs

rats was exposed, Ilgated just distally to the

caloujlated fos cagh anjmah24| hpurstesiaipiirg andhiber eyeraged i dhe grown Ghown
graprﬁ&ﬂﬁl M. %)W'Iﬁ atflb b ﬁleja% gé%%al Reskd #)F?m% g?%z 3 pere less

gently to orc out a sma amount o
than atgiug 2pdedut &0 artdsaba‘mbﬁ) mespedtivelyy iThys, tHespasals rmtlwu@mhﬁed in

carbagxil ggttgg %%%t Heseln lrlgnd/g%]leﬁ)?l&l:a@ gess arcg'lgmé%s tﬁa %egl? ge%giv}/\n/agssaline.
all ocated to three groups: 20 G oup 1: Cpened as
d%$cribe aboye, but no sepsis induced (n = 6). Goup
ZE—EZLigﬁﬁgﬁgiﬁﬁéﬁ@@h, treated with saline (n = 8). A
tiTms @Geﬂo&"aﬁﬁdx%@mﬁ@ FRRIr STNR) pr¥eatiR tRe MBE®@ oLHn%BAs 389 hlperiod
sal ine intraveneousl Dai | y subcut aneous saline

of timgyphexpnpagd wing a@ﬁdgm fyonp B|&|Ib ResterpofRE AQE) ~applde offatdetecting

rat qu? %ﬁﬂa foge@g %E%B 1?%9 Eff%st { I .ngne Jlﬁ?&ﬁtdﬁgn‘l\%ﬁﬂd carB%nylated

anyl at e
EPO’a mbﬂajf & d@r@segadhesionbo Ag/dagwg & at EH,WSI, ﬁuledcffeE@@ imthg @@otnt of

o B S 5 PUERB e SRR o A e s
@eak&ﬁﬂﬁ:lﬁhaﬁﬁn)lﬂlejatr@hkig)ﬂm ihQRe $ystead dd&ﬁ:aséﬂliﬁﬂdﬂhﬂnree%roups. These
esi on Sore 30 eci men e_taken from
resultﬁ éP%%eé’hté‘ﬁ‘if ¢ P‘iﬁ%‘e‘éﬁg g@’é‘%‘{ 3PSOy b A0 14 a“’ry

respoR B BAYHE b6 tHelabéiRate FREL AR DInFa@ Uht GHg: shEBEREERS1s YR the
P |ncubég?ied on bl ood on EMB af]ar for 24 hoursk%t§ 37C

mechpgismA@ighdadhesiunayipredueda syl é@ﬂmmdebwyf@rtb@caébmﬂated EPO of

the pE SR AR o PRS0 o B0 e AT E Rl ol (AP 2 ed &
admimstrdtiondtcamtta pliddsesas @k delllvegiosist echni ques. 33 WO
2005/ 032467 PCT/ US2004/ 031789 Dead ani mals were
autopsied within 4 hours and the causes of death were
Scarrimgcorded. Using Table 1 described earlier in the
lication, g cunul ative adhesion score
RO VAtue e agnationy the Fats (?QRP dad §“§§Eﬁ'§?ﬂlmﬁﬁ F?afﬁ%ﬂlan
Grouﬁshﬁﬂmﬁgeraged for the group (shown graphically in
FIG 4). In particular, the average total score of
Goups 1, 2, and 3 were less 5 than about 2, about 10

Exanfflé32RfiHh sbhay BaRPAbUY R sESMAEF 2N Mal s receiving

The cecum of Sprague Dawley rats was exposed, ligated just distally to the ileocecal

valve to avoid intestinal obstruction, punctured twice with a 18-gauge needle, squeczed

gently to force out a small amount of feces, and then returned to the abdominal cavity (feces

~ infroduced in peritoneum, which induced infection). The abdomen was closed with 3-0 silk

sutures,
The animals were allocated to four groups:

Group 1: Opened as described above, but no sepsis induced (n = 6).
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car banyl ated EPO of the present invention had |ess

adhesi ons than animals receiving saline. Tunor

Necrosis Factor Study The | evel of tunor necrosis
MEr2085/032989F) present in the bl ood of ani mals BECTES2004/031789
period t0 of tinme mas exam ned using an ELI SA from

#RTAQD) ahl e of to detecting.. rat ) )
TNBTNia SRt TR R e T PR oDt AL Brig o BeyoReaimals in
Grod‘ﬁ?E hand gtedorini n Galﬁ:@&ﬂt?dﬁéhéﬂu@@ DafPisheaihddul ¥altn® administration

decrease adhesi ons. shown in FIG 5, the difference

(100; #)) fhlewsd Ryt days (Or'FNﬂ &gy 24 hours is not
si ghbdy ?a@éﬂsi}é ikl L &1%9&3& %ﬁl"iﬁ? EPbl'tﬁ— h A& ﬁﬁ%ro?%ghon ax}mlals

After ‘three hours '(peak 1nflammati
wereTFert H pg(kse SysERGhinteyerepuey if B0 1ellsa11r16h ﬂhely gutsuseous treatment

follogkgaﬁi%ﬁr dﬁlga h Zgﬁugtrtllz dgalﬂ.%%??ttdogalég \E}'ﬁ 0??(9 g@f( ggl (fﬂ gglsaﬁlll}g.y

notirdng 4:hSepais md#atda et mmh&mé)alﬁma’geé(m’i? (mheS)TME ’cﬁﬁdtd}hgatlon,
ests t e .nmec ehi nd adhesi
anirxRPRES ERvet 10 ik AL AT B PR S AP O Gyt 4 SR Sriy
subctifagediss Q&@ﬂi’dent freREd & Shasss @)rtuh‘éilsdéﬁthpﬁt%tcﬁ:@ige\éﬁmunt of 10 pg/kg in
function, the adhesions may decrease upon
1m)%&ﬁ#%?strat|on because of decreased cell necrosis. 20
Scarring Upon visual exam nation, the rats in Goup 3

had substantially |less scarring than G oups 1 and 2.
Morbidiregnddfortality Bl i nd St udy Uslng Abdomi nal Sepsi s Nbde

JTEQPQ gw@{w@%@gﬁg AR kBP0 880 8 PR b 88 Vireas

nonej afttesdrimals m@ﬂmp@@mmd pﬂ}nﬂylzmnf ¢ ahiateinirotp 3 (Thu-EPO)

.18- gau ezed to force.ou
survig i O Do ol T Te 4 et bR (e b RaIsted
EPO oA ttiel predehig@sntioh Bhd @ 8icR RighBr PEVivdl ¢RetHah alhialited gmtne or

i nfection). The abdonen was closed with 3-0 silk
mhu-Iff-ures. The aninmals were all ocated to four groups.

Goup 1: Opened as described above, but no sepsis

i nduced (n = 6). 34 WD 2005/032467 PCT/ US2004/ 031789

Scarm@pgpup 2: Sepsis induced, treated with saline (n = 8)

At ani iven
A VBT Tinf er B me PO T ot SfRuchud Bl it 58
Groupagdid3ni strati on (100 I) followed for 8 days (or until
death). Goup 3: Sepsis induced, treated with rhu-EPO
(n=8). At time of ligation, animals 5 were given 10
Exan@lkd: I hijrobbipsd ddhhANE Rkt rdsPordsefn Ragssal i ne. Daily
subcutaneous treatnment TollTowed for 8 days (or until
death) at a dosage anpunt of 10 g/ kg in 100 Al of
The dsQ Bf i é?{"ﬂlgfe wa%ecgﬁb%s'rhﬂg 'ﬁfeee%ecﬁxre @s{s%@cé%g:ﬂylated

car banyl at ed
erythropmetm on sepsis-like symptoms induced by 11p0polysacchande (LPS). LPSis an

endotoxin present on the surface of bacteria which induces sepsis-like response (core
temperature increase and cytokine induction) in animals, Male Sprague/Dawley rats (300-

350g) were administered 240 ug/kg, i.p. The animals were then treated with saline (n=6) or

- carbamylated erythropoietin (n=6) at 10 ug/kg, i.v. The concentration dependent effects of

- LPS on core body temperature were then determined. Alternatively, the direct

intraventricular application (Secley et al, (1996) Horm Metab Res. 28:664-8.) of
carbamylated erythropoietin (5 ug/kg in 2 ul) was administered to determine if the Toute of

application alters the core temperature differentially. Core temperature will be monitored
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ani mal s were given 10 g/kg carbanyl ated EPO
intravenously in 100 Al saline. Daily subcutaneous
treatnment followed for 8 days (or until death) at a
wesAmedesardbunt of 10 g/kg in 10 100 Al sal i nePCT/US2004/031789
Mor bi dity and Nbrtality One day follow ng |igation,

animals in 0 sha rvive er
auria e By 24 Frs” BT e e a0 o S HgtfEh M G
TNFAlli-sednglyeie. Seddespet 31, (1996) BB MbicREsViSi@dd-&onpared to 5
animals in Goup 4. Thus, the animals receiving the
carbanyl ated EPO of the present invention had a nuch
Coreple vival rate than animals receiving saline or
rhu- EPO. Scarrin 20 Upon visual exanination, the

As pprpp&thp sensisdiks can a@n%u@@ﬁ%hy LB the mawalseduminpstergd LRGN
oaeFLQLES e A S K DR Al
in terdpdretnrs aseomprmiceif fyeratt inarease ssblopd p@sagamnldew%dﬁﬂness of the afﬂ1cted

indivfihufl, yRBZAEh ReoBy BERRbPMe (i RYTERRIRe Al 108 Eoonicg by

elﬂaeﬁmrhim&nsmmoﬂh@o@efnshﬁcaﬁ exilas Isttacdy anﬂdwelaﬁesse fids thedrided that the

response (core enper at.ur. e |ncr se a
phasqoy i A G o oai FIBGLoMTIE S FBG 8] Ba By G Gt te
sicknd @0 QRoMBAS sREPA AN 34:EY. qﬂzy%pzm @9@4 st@ 1958 Irefhi fFPsént

were then treated with saline (n=6) or 30 carbany| at ed

cxamgpey flﬁrag:@éﬁlgfqtlﬁn chemghamylated eqyfrarpietin tg LPpHgsated animals resulted in
2 red G G b Qs%s geMe Egﬁf‘ﬁs GRSty AR Flg? ¢on core body

tenperature were t det er m ned. natively, the
direct intraventricular application (Seeley et al,
Serurs 198 ofHiNTzandNbbab Res. 28:664-8.) of carbanyl ated

erythropoietin (5 ug/kg in 2 ul) was adm nistered to
Carbﬂﬁﬁleteﬂhnehrbiﬁomthﬁs atdlitygo ﬁfedampthé Gt 1espoakd ©IPStwe fathe

erature differential l re tepperature wll
correl S RIS WePBOUB 550 O LeSFP BRI IGHEE P 2o, TANE 79 I
6, as B8BorfstrbiSl iBighteSi(a)ldad FOsMRe %#eELISKA Rs¥@EH dctiRuURdhd Or

subsequent cytoklne (e.g | L-6) anal ysis.
presempepiENIBandgll -6 withimdie mﬁmsmla%ﬁm@@ew Biguigs /) and

7(b) d ﬂgﬁg%%& Efa?thg g% tﬁﬁepg{]ﬂltx }:m f) reﬁé %Béﬂﬁ Jl%thﬁsb%{?f&'ﬂﬂ!/ Rld8ced

1hep@mpeapﬁmpen&nmmmhasnmﬁm®$eﬁr6HmﬁFNFrst phase of the
fever is characterlzed by a precise increase in

e er ture C.CO |({1 rase |tn bl ood
ALl e i ndi vi dual .

Peni

Inordfp R %%%Ef%ﬁe Efc@reb@rr{mfg%eq{st%%hi v e Bypoiialsus,

the cﬁe@ﬁ}l&@@ g@fllﬁ@ift)l%‘fﬁ]! WasRini St BRE MrABStriSISSPINBS Mandet nbted
eoril ze a he

above. As Figure 8(2) and Figure 8(b) demonstrate, there was no correlation in the reduction

of core temperature between the peripherally and centrally adovnistered carbamylated

erythropoietin. In light of these results as well as carbamylated erythropoietin’s effects on

. the pyrogenic cytokines, it appears that carbamylated erythropoietin effects the core

temperature through the suppression of the pyrogenic cytokines. This suggests that tissue

protective cyfokines, such as carbamylated erythropoietin, are useful in mediating,

“ameliorating or preventing the effects of these cytokines in chronic illnesses (wasting,

lethargy, anemia, etc.).
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phases of the fever represent a transition in the
strategy that the body utilizes to conbat the

si ckness. (Romanovsky et al., Am J. Physiol, 271:
RIHORRBER7 1996) In the present exanple, thePCT/US2004/031789
adm ni stration of carbanylated erythropoietin to LPS
treated animals resulted in a reduction in both

phases of the fever as denonstrated by Fiqure 6. 5
Example S biffectof Erythroppietin analegues opdschemi¢ Skin Flap Injury in Rats

erythrop0|et|n s ability to medi ate the fever response
An isghgmipgoupdflan medd was perfrrarea tedptapiiethe oot pf garba@lylated

eryth%&l\ilgﬂan dE ISEHE%gQ : %ﬁ%@ %Vc? g&ﬁdo%é!ts ed 1N ]EF%U re ( a%’lg 5%)3)_3509

were Emagtlmebzeﬁ(damg igeifluShondsskinsig % an hegendrd nm wide was Ssenuten the
nthe seru fromthe

bacle L Mt TR e ol bR B SRR BT R e
Folloﬁvh@ahcﬁaﬁlﬁ thd fl4p way Ihﬁﬂd/hxﬁltﬁﬁl idnyddiutelp B&-ﬁitllu’ﬁd in its bed, as

descryed Db o S S ool Sa g1 7isgra, A, et
(20032%;;9@&,@@&3 ¥13:688by, ak iRk SAdsad iwRh a@ferﬁﬁsﬁzﬁ&m AhRgue,

rvth In order to rule out thé direct effect

carbagyyl @Pﬁgiﬂ%télt 12@!1% syeoHmgsdistely folloping stresrsh diot.kay Anand, then
e SEDANER! B 08 003, AT, D SS5AE et

Buemkidgu 5@1«8 (@pmﬂ)da E?egmr Ber@(ch). 8UdbALT.r Bhegred dishewnas! hvaled
rr§l i,n t c n. 30 0 te rature

was oy Rasdd o el HE b R linaf i 7 ARG P U
proce€did aﬁyisalhmdnstﬁtejﬂmﬂmm ® tthavatsltinat Irecgh’ed edrbihigated

resul.ts as well as carb Iat t oietin's
erythrgpqighi %%ﬁre%fﬁéﬁeﬁwﬁg@ﬂ sfw%fﬁlil%% thiy gy thogs eated with spline for
the safidftaperialied erythropoietin effects the core

tenmperature through the suppression of the pyrogenic

cybelavedion depiribed gagelsiuedhirmgin i natto be ligrigd dxtdopeby the
spemf&y&?f}ﬂdnﬁéﬁs Gh d?s%logéf gfﬁ ?ée%&b%&ﬁé{eﬁ{s%?@ﬁ&%éh asqﬁl?s atlons

In me iating, 3 l'orating or preventl

- of sevefaf epeds of the osetiaytio Ipramelslan, nnedfiapdineryiskiline $ieest wﬂl

recoit Rkt Serea Y et o s kbt Yohe SPRRBORECt n

similafPstiaguand Ba et Reiea B enySifithe tids@prbitttiveycytdkindd b the Plesent
i.schem ¢ woynd fl ap. nodel was perforned to determ ne

inveniiqpe ARY eRYVATNL eRPRAFFRiSERfNSnds P RP BFGINEF FropH of this

inventhchC 1B8dHe8, kb fbalicHRiABdr 6 ¥R in MBdiSorR RGHASHERbRY
rats ( 300- 350g) were anesthetized using isoflurane. A

descrilgd ierdin gl becomelapneenliia tBsevhiliddde theast Fovathediorespingt he

descﬁftg(&g rSnglrl] %&Hc@ﬁons@@alga i?ﬂenﬂ&ﬁ'o lfﬂg%ftﬁig'tﬁ]e sc%iif)J gﬂhn?%f?gﬂéed

panni cul us car nosus. Nnci si

-claimst bl pitents svaispateait sgdmalmhstchmmﬂmﬁchgamgltgxt fage-esptessled i n

bed descri , et al ., (2002) Acta
mcorpﬂ'ﬁ%’“%%ﬁéﬁ tﬁel 2”1'# Sar an A, et al., 0
(2003) Laryngoscope. 113: 85- 89). Aninmals were dosed
Wi th an erythropoietin anal ogue, carbanyl ated EPQO,
(03 gg/ kg, s.c.) inmediately followi ng surgery, day 1,
day 2 and then :
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bi - weekly during analysis. Animals were weighed and

t he wound phot ographed weekly. Buem, M, et al.
(2002) Acta Derm Venereol. 82:411-417. The area of
the wound heal ed was then quantified based on

phot ographs of the aninmals taken 34 days follow ng the
-5 proceedure. As is denonstrated in Figure 9, the rats
that received carbanylated. erythropoietin had a
greater percentage of the wound heal ed than those
treated with saline for tHdAMhe tine period. The'

i nvention described and clainmed herein is not to be
limted in scope by the specific enbodinents herein
di scl osed, since these enbodi nents are intended as

i 11 ustWsgiof @ therapeuticadly effestivs amountgfetiesst afe chindealip wedifiedor mutated

I n pargti . rdi nar Kill kn . the art will .
FecogririSpibin G116 BipREREE helidt o fable fisbealns delaying e
‘per f oromed of) st redpchgniainil anatmfPO, sinmilar results |
woul d be expected of any of the tissue protective
cytokines of the present invention. Any equival ent
eqrbodiyse of dlaiar 16 wherki Beedpiiohdd Roifirddabded i @prRGRRR. Of

this invention. Indeed, various nodifications of the
invention in addition to those shown and !5 descri bed

her el nygWpfd th@tﬁfe‘ﬂﬁ%gf‘ﬁfge@ﬁ%%oh& o BASHKt @E glkém?glﬂw Rhodifi&i or mutated

art fromthe fore escri ption.

nodi f iea#rppsiesin forsheshaginfabtive ofialmadicamentiot enhiricing wotddicaling ina
scopen&%mﬁﬁe‘appended claims. Al patents and patent
applications cited in the foregoing text are expressly

i ncorporate herein by reference in their entirety. 37

ATI Use. o t herapeuti.cally effective anpunt,
o "2t Ueata ey e pealof Fiderstme pigpeiin s opioally
er yt helgdéatly nddified o @atétiR teatdntifaBuRiof mBEsnRA B eafify
treati ng, preventing, delaying the opset of, or

r educPHG-EBELFIaYING the oSl byt redicing ghdommalsppsispadiesion formation,
wher ejbhofiid] $ib&AYSIng fdRsion AbroRAies 6@@&%&%11%%%1?0%%@3%& an

3. Use of a therapeutically effect] ve anmoun i
| east Infasmatephopdifienrespliing fioms fongahinfegtiangfever, wasting, lethargy,

—eryt hgpl i@rt,-ﬁ'sggﬁ -m%l{ag‘ NBidAGt ure of a nmedi cament for
enhanci irjq#ga’woun ﬁgea |nlgl]1 ina mnmal. 4. Use of a '
therapeutically effective anount of at |east one :
ryt i.ef] ' i I hem cal | ifie

S o2 el Rty oo B8 WP ko oo ot s opbonatty
tr Sat ¢l1e_gﬁcaléygme&1_ ‘ﬁa? ormguataddh thy 'mguﬁdlﬁeh _ ofemédicament @r treating,
reducin nal , sepsi g, aghesion formation,, .
abnorl?fﬁ%ng"’ﬂaa “&fgﬁ?fg?t(?ﬁ l‘?“'a{"gwg agry gopdition of the prostate,
ConnegtnaB ROy WBE br Ts6:2d) Smodtle AUSAd 1A a nffhmal, Nf | anmat ory
condition resulting froma fungal infection, fever,

wasting, |lethargy, edemm, or insulin resistance in a
FRMeljge o ﬁ}é?%e ' ' to

of at sI"J:eagt 0 q'ﬁfé?@t ropg?!g%asﬁﬁgﬁxs tlgéé oﬁﬁlﬁcﬁ%ﬁl@i’ﬂopumaﬂy
c heni chamfopllymadifieden mutatediin the exinifactirh of osdichmertt fiorereaing A

- medi C]ﬁ'g%%ngf, gglafir{gelﬁ‘et dnddt of, or reducing a condition associated with elevated IL-6 in
a mammal,

7. The use of any one of claims 1 fo 6, wherein said erythropoietin lacks or is reduced forat
least one or more of erythropoietin’s erythropoietic effects.
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preventing, delaying the onset of, or reducing an
inflammatory condition of the prostate, wurinary tract
system or visceral snooth nmuscle in a manmal . 6. Use
of a therapeutically effective amount of at |east one
erythropoietin that is optionally chemcally nodified
or nutated in the manufacture of a nedi canent for
treating, preventing, delaying the onset of, or
reducing a condition associated with elevated ILfi in
a manmal . 7. The use of any one of clainms Ito 6,

Bast DieaRt i it O PRE ik Bt oSty BRUATEA of e
ef f ect @ythidBoiltin Lk leag @neéf tefrllewing mbdifidationsas dontpared fo the native

wherein the chenically nodified or nmutated
crythr B?IPWH‘F&@ t |least one of the follow ng

modi fi cati 5135320876, 8h, 10, e, BrBisiRc acid moieties;
‘erythropoietin nol-ecule: 1T 7.8.9,10, 0

0,1,2,3,4,5,6,
1, 11,12, &) ameduced mumber exoio N-Hinked on Qrlinked parbohydratgtic e d
nunber or & ] %ﬁ?:lﬂrﬁra .nked carbohydrates; iii)
a reduced @rak'})%dﬁ'{;/egra e coﬁtbléi}}t ; 1Vv) one or nore '
‘oxi di zed cdw)loodorarost axidized parbohgdretes;nor e oxi di zed
car bohydrates and the.erythr Letin,i [SQ. .- - .
e ol oSG 3 oy ovigiabd Sstbo BB G sbd nk SrybleBictin s also chemically
residues; yidugedone or nore nodified |ysine residues or
a nodificatjon of the N -terninal,  am no group; viii)
one or nprel)mrmw% greiinereififties; ix) one or
nore modi f iygrhnd Akt BdiEd Ksif refiuel &l ifodilichibnlof BiediRBninal
x) one or nore nodified tryptophan residues; xi) one

or nore anPWROGUPips renoved; xii) an opening of one

or nore of ] ' readabd:-1) 1S truncat ed.
9. The usev%1 glg%&giﬁem%giﬂeg:ﬁg%ﬁn%?@ﬁg’l “wherein the
cheni cal | y ixook drineet wedified mspagig acid oy glivpmisorid rasidueeas one

or nore of . | i i . C7S, R A, VI 18,
LI 2A,  El §5A\g“%ﬁ¥‘%ﬁ{1”?’%ﬁ%‘%‘g’%’ﬂ%§ﬁ ' Y15A. Y15F,
Y1 SI,  K20Axi) K& moke2inino gfa@Sremo@@RY, C33S, C33Y, P42N,
T441, KASA, ..K45D, .VAGA NATA, FA8A.. FAS81. Y49A, YA9S,
W6 I F, Ws K @REE 02%%:—' mope-ag the CytiRe ﬂ%@%‘*ﬁ«, K97D,

SI OOR, S| Oghl)iswuddded, S100T, GLO1A, 01011, L102A,
R103A, S104A, S1041, LIGCSA, T106A, T1061, TI O0O7A,
TIO7L, LI'CSK, L108A, 8126A, F1421, R143A, S146A,

1&.1 47 Khe ot Any ik 48chimb 1 49  wherein the chemically modified or mutated

erythropoietin has one or more of the following mutations: C78, R10L, V11§, L12A,

~ B13A, R14A, R14B, R14E, R14Q, Y15A, Y15F, Y151, K20A, K20E, E21A, C295,
C29Y, C338, C33Y, P42N, T441, K45A, K45D, V46A, NATA, F48A, F481, Y494,
Y495, W5IF, WSIN, Q59N, E62T, L67S, L70A, DI6R, K97D, S100R, S100E, S160A,
S100T, G101A, G101, L102A, R103A, S104A, S1041, L105A, T106A, T106], T1074,

 T107L, L108K, L108A, St26A, F142[, R143A, S146A, N147K, N147A, F148Y, L149A, |
R150A, GISIA, K152A, L1534, L1554, A160S, 16A, C7A, B13A, N24K, A30N,
H32T, N38K, N83K, P424, D434, K524, K97A, K116A, T132A, 11334, T1344,
K140A, F148A, R150B, G1S1A, K152W, K154A, G158A, C161A, and/or R162A.
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Rl 50A, G 51A, K152A, LI53A, L155A, A160S, 16A, C7/A, B
13A, N24K, A30N, H32T, N38K, NB3K, P42A, D43A, K52A,
K97A, K1 16A, T132A, 1133A, T134A, K140A, F148A,

RI 50B, Gl51A, K152W KI54A, 61 58A, Cl161A, and/or
R162A. 39 10. The use of any one of clains | to 7,
wherein the chemcally-nodified or nutated

erythropoi etin conprises at |east one of the foll ow ng

nmut at i ops: 40 S , JRIO3A, |, R150E., . The .use of
angfao ne fuseg]fg@%rfgw P%'f%ﬁ? 1 t‘%/\ﬁ N@FW%W@“"&‘%&HW@Q or mgtated o
modi fi egh dbifRphiseSdt Yea il 0RPSHR thilb v HREthtfRs: FAUQL SBBE,R103A,
one of the Tollowng conbinations of rmutations:

K45D SIRIGBE.or K450/ R1I50E or RI03E/L108S. 12. The use
of claim8 or 9, wherein the chemcally nodified or

mut ated erythropoietin lacks or is reduced for one or
nmoil & of The iyt df woymie of ¢laims 1 & ¥, wheeindicehemicatlyfoawlified of Rmtated

__The use _of any, of -clai ‘1 to , erein, saj.d .
eryt hr GbaMaEIinSamgispi A gt gpeef < tylpoangramy e gy ofpyatigas:
cl ai s Kasbrs188E o MBDALIB0B 3 [10SEAREYSOPOI eti n has at
| east one polyethylene glycol nolecule attached. 15.
Use of a therapeutically effective anount of at | east
002, CNeffe &) ot VatfPEbrl9, Rfcrdlh X ShialiBMly mofid B NP Lryfhropoietia lacks
sal d erythropol etin havi ng at eas? one pol yet hyl ene
gl ycol orisireducaddor one at merc hberythiopoietints aphropaicsicuflectsf a
medi canment for treating, preventing, delaying the
onset of, or reducing the effects of a condition
asbihci dhe dsewt tdy of dlaiefsf1ete 12, ofhepinahid tdythropaictin js carbamylated.
cytokines in a mammal . 16. The use of a
t herapeutically effective anmount of at |east one
chemcally nodified or nutated erythropoietin, said
er . hr dheuetof mytvfiviking lad 12, edsicincaid eqythkopeletiy harue legdt yoxo|
nol ecul e, att.ached,. in the nuf-acture of a medi canent
for trdgPF ?‘mﬁS’@?}é'Fﬂq?"HG,attg’g ying the onset of, or
reducing the effects of a condition associated with
proi nfl ammatory cytokines in a manmal. 17. The use of
cl 8. M 1Re 6 thQapeirallCéffectrl schofitbf RNQAROhEEHeidaly Blodified or mutated
carbanyl ated, . 40 18. The use_ of claim13 or 17,
wher ei SY&BPRYICERSHd sYHEROItiB Paringableest eneinqlyedylgng,sgcofmolecule
car DaMgednIRShinAfc/ LAt HRIL Rt B RRBME biclentihd, delbifly e onset

‘use of claim 13 or 17, wherein said carbanyl at .
er yt hr 6p et wducingitseseiiaets plsponditiguasssriated with 8y effest of proinflammatory

car ba e, Oggjg, the sites carbanylated, or 100%
of thyg@f‘geg’%%@ arr;glll ated. 20. The use of claim13 or

17, wherein the carbanyl ated erythropoi etin has at

I t six lysine residue ar banyl at ed,  at | east, sev
& ne el By Pl Sl it e sh Ry SR or
r esi duestetedicB@ivdoitif Gaid erythropoietin having at least one polyethylene glycol
- molecule attached, in the manufacture of a medicament for treating, preventing, delaying

the onset of, or reducing the effects of a condition associated with proinflammatory -

cytokines in a mammal,

17.  The use of claim 15 or 16, wherein said erythropoietin is also carbamylated.
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18.

19.

20.

21,

22,

23.

24.

25.

21. The use of claim15 or 16, wherein the

proi nfl ammat ory cyt oki ne conprises an Interleukin or
TNF. 22. The use of claim 16, wherein the condition
associ ated with proinflammtory cyt oki nes is an

chem a- rﬁlate condition,. all. rgy eumat i L
d Y8 of oflainh Il Of ol ‘2’ efe‘@séa‘ f cagh ?FP‘éaff opoietin is alpha-N-
r@gga}d e TV Lin in the manufacture
ﬁ,gé\p%%nent or reat| g a condltlon related to
pr oi an ammat ory cytokines in a mammal, conprising

S0 RS RS 9008 B LI ERRLT LDt ot o
Qﬁ@‘sﬁs%ﬁ&ﬁinﬂﬁltéd" 95ORAUEAIRE Emﬁ%ﬂ?l’ateﬁ' O 08Y% of the sites carbamylated.

therapeutically effective ano of "the chemcally
nodi fied or nutated erythropoietin. 24. The use of

R B S5 3 sy SRS AR i s

[rBedueR cathahGRlted; QIRASI el @NlySiRBRESidiich @ax@bm'yﬁ%t oPREleast eight lysine
mut at ed eryt hropoietin, wherein the nutated

aesidues sprbp@ylatednas one or nore of the fol | owing

mut ations: C7S, R A, VI11S, L12A, E13A, Rl14A, R14B,

R14E, R14Q Y15A, Y15F, Y151, K20A, K20E, E21A, C29S,
A28YnseCaBS1aiGB 305, o4 Py, whédin thet phoinRdifatovst 6AtoliHe’ Asomprises an
FA48A, FA481, YA49A, Y49S, Ws1lF, Wb1IN, (9N, E62T, L67S,
IisAculingRiNK97D, S100R S100E, S100A, S100T, GLOLA,

AdAdl, L102A, R103A, S104A, S1041, L105A, T106A,

T106|, T107A, T107L, L108K, L108A, S126A, F1421,

R 3ie oftlbn 1 6NEAZIGH K4 pAditiBA 48ciatcli4pith pRISDMmatory cytokines is

6151 K152A, . L1 55A,, Al6 | 6A, C7 B13A,
B Agehe %@dﬁF a%mseﬁ}er ma%&é}&%%ﬁa%%ﬂ%% K97A,

K116A, T132A, 1133A, T134A, K140A, F148A, 41 R150B,

Gl51A, K152W K154A, G158A, Cl61A, and/or R162A. 26. A

phear ece dhdreighlly anedibed i(u’nnnlémdr 'esjrth@paletm eims theomeanufacture of a
thropoi et ed L

%’ed?%arglglﬁg If"oé fied c% a conﬁftlon g?lr %gq:g th‘Olrlﬂa.u ua]iq;% cyt&krrg\%lﬂ & mammal,

Mphklﬁglﬁdnﬁiaéﬁln@ mrapeﬁﬂ@aése Bl 2P¥throddietify said dose sufficient to
phar maceuti cal .conmposjtion COITEI‘I sing at | east one
[

mﬂ%?élae SEMAIREGh gngt dministesingi the mpedlicament camprising a therapeutically

Ao e A B B a8 it SO

or R103E/ LI 088 28. The pharmaceuti cal conposition of

25 t g, 27
Z{ﬂé tugep gf) ﬁ rrFxgreghﬁg% ﬁ?ﬂd&t\[{\@g{sealz]gnggppéocmted with cancer or another
Phahidaseuid cal conposition of any one of clainms 25 to -
27, wherein said erythropoietin has at |east one
polyethylene glycol nol ecul e attached. 30. The

a}{maceeu 0 osition.of X n&g onee o cl ai 2&13 Iowhereinthe

%99 ARAFER §8’F‘8 PO RPBRIATRG #trfcash an ‘QP i R1¢5m,

iﬂﬁ%ttidr)giygﬁgftﬁﬁ%ﬁm%sf bR@ Lk ke JF thO THRIWARg uthidhsNa7EY R 101, V118,
i eti

| L1ZA, E13A, R14A, R14B, R14E, R14Q, Y15A, Y15F, Y151, K20A, K20E, E21A, C29S,

C29Y, C338, C33Y, P42N, T441, K45A, K45D, V46A, N47A, FA48A, F48I, Y49A, Y498,
W51F, W5IN, Q59N, E62T, L67S, L70A, D96R, K97D, S100R, S100E, S100A, S100T,

'G101A, G101I, L102A, R103A, S104A, S104I, L105A, T106A, T106I, TI07A, T107L,

L108K, L108A, S126A, F1421, R143A, S146A, N147K, N147A, F148Y, L149A, R150A,

'GI51A, K152A, L153A, L155A, A1608S, 16A, C7A, B13A, N24K, A30N, H32T, N38K,
N83K, P42A, D43A, K524, K97A, KI116A, T132A, T133A, T134A, K140A, F143A,
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26.

27.

28.

29.

30.

nolecule: i) O, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,

or 13 sialic acid noieties; 1ii) a reduced nunber or

no N-linked or Olinked carbohydrates; iii) a reduced

car bohydrate content; iv) one or nore oxidized

o rates; .v) one or_npre oxidi zed car bohydrates
RIBRETo: R st RISHR] GTRIA S bhbnincion sl 3t ac

vi) one or nore nodified arginine residues; vii) one

or nore nodified |lysine residues or a nodification of

t Aphdtnaseuticabtompnsitivn cpmpuising\at leadt ona enudatedrerythropoietin, wherein the
nodi fi.ed rosi.ne residues; ix) O of.nore nodifie

Bttt vt Somira @ et Ghe GE Mg, oUowing MuRloRs R14Q, S100E,
eI ARdishEed tryptophan residues; xi) one or nore

am no groups renoved; xii) an opening of one or nore

of the cystine linkages; xiii) is truncated. 42 31. A

PR SR 65 TR, wherin

‘ahithizt @BANHOBEIn SainPrisds)at Mase @It f(‘)ﬂw}vﬁ% &mbiffAfhs of mutations:

one_pol yet hyl ene Ia/col nol ecul e attached, effective
f1%45[§§ QEWOQK%ﬂ?ﬁRﬁé,ESfB@@}ﬁ/Lh@S,S-deI ayi ng the onset

of, or reducing the effects of a condition associated

with an effect of proinflammtory cytokines in a
fitherphhrmaz2utiod] pimpotitauifiaafbone oNQARIs25a0 2¢ ORhdreinl salll athropoietin
amount of at | east one chemcally nodified or mnutated
é???ﬂ?%ﬁ@@@tin, sai d erythropoietin having at |east

one pol yet hyl ene glycol nolecule attached, effective

for use in treating, preventing, delaying the onset

dthe pbarmaceatical cognpdsitionfdfeoy snobdf daims2§itd Doy whssinchilteegthropoietin

it r oi nfl tory cytokines in manmmal . 33. The
#ﬂ%&w‘%&?ﬁﬁ‘%‘? %@%ﬁﬁ%%%‘?’%/‘?lﬁplﬁqjecﬂ‘@?ﬁqdm or 32, wherein
said erythropoietin is also carbanylated. 34. The

phar maceuti cal conposition of claim28 or 33, wherein
Jae ahasnageutiabeasmepossiontaf aoy oneef daiing 25 to 29, wherein said erythropoietin

L T LTS VR —

whdectlen sai d carbanyl ated erythropoietin has at |east

90% of the sites carbanélated, 95% of the sites
carbarflyitateti d 5db 719 R0lBs 1k A, agildstplicaeidangietiesed.

ii) areduced number or no N-linked or O-linked carbohydrates;
iii) a reduced carbohydrate content;
1v) one or more oxidized carbohydrates;
V) one or more oxidized carbohydrates and the erythropoietin is also chemically
reduced;
vi) one or more modified arginine residues;
vil) one or more modified lysine residues or a modification of the N-terminal
amino group;
viii) one or more modified tyrosine residues;
ix) one or more modified aspartic acid or glutamic acid residues;
X) one or more modified tryptophan residues;
- xi) one or more amino groups removed;
* xii} an opening of one or more of the cystine linkages;

Xiit)1s truncated.
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31.

32

33.

34.

35.

36.

37,

38.

39.

36. The pharmaceutical conposition of claim28 or 33,
wherein the carbanylated erythropoietin has at | east
six lysine residues carbanyl ated, at |east seven
| ysine residues carbanylated, or at |east eight

| ysi ne resi.dues carbanyl ated. 37. The pharnaceuti cal .

c fHcyrcopipepitien sogprigpg a%@prétptrpftaﬁ%ast one chemically modified
PP i fthted R RoYoiehid ! Qi I | ik

R R o Bieia 3y B AR i lythyiene giycol
wirelesiule attashed; neffectivn fars secinatreating prevemting, nfelayimmther ynset of, or

R iR RN
3in M@r@ian the wound is a result of trauma, surgery,

pressure, buns, diabetes, or vascul ar
i nsufficiencies. 43 40. The use of claim4, wherein

t he ' is a r.esult of .surger tr.a . .

| oy DA 88 chnBori R shmPisidh 4F Rlhunt o 3L Ry cpg shemically modified
seciubied 4dythrbpoietifoshid efythiopbic hatiag alilkist Yonefpadyethylene glycol
chemcally nodifjied or nutated erythropoietin to
tfl?@éﬁqﬂepifté‘om -efigetyg farmeseowseation, pventing delaying the onset of, or
. ! . ; DSi S A Lons. bl ' o _ _
rRBHDE Aht APk of SORTIACUSLART o oA “rokines in a
smasinml. adhesi ons, inflammation, or a conbi nation

thereof in a mamual; (ii) administering to said

mammal the erythropoietin to be tested; and (iii)

d - EN f . tahe : W PRI
B S 28 or ¢ P B i b Rpictin is also
t ¢rabaneylgicddhesi on score absent the erythropoietin,

then said erythropoietin effectively treats, prevents,

del ays the onset of, or reduces conplications of

STRG| pharAsREGEDNSomBsitid loRNBBEh 08 r&SYk! ivArEihOMid carbamylated
infection. 42. A nethod for testing the ability of a

- cHEhrepsiatip inplohaNeearbamonls Micpsilar-sarbrmapdéngthrepaiein.

treat, prevent, delay the onset of, or reduce

conplications of sepsis, adhesions, or inflamation

r €6 | ghiatigadetddnl | edregdsitivh @@NEhing i T8 or( B}, iwibieihNGaid carbamylated
sepsi s, . adhesions, 1nflanmmation, or a conbination

(HEPEBPictin DS ahieatted0% of e sanribaTBhiedgdT% o dheisites carbamylated,
GeBY: dMke Sl i®ldg N to be tested; and (iii)

det er m ni ng teﬁe%ﬁﬁglggid score of the mammal, wherein

if the illness score determned in step (iii) is less

then the illness score.absent the__erythropoietin

v T ah, CHORERIdR Q1 Selv2¥ yoF ridat Shergiio thsy gubamylated
deliicpolchif Hahafleadfsix Bine rESMRS SabaRat &l bi &Q?{ s@{en lysine residues
sepsi s, adhesions, or inflanmation resulfing from

i qafhaptylabed, or at least eight lysine residues carbamylated.

The phatmaceutical composition of claim 31 or 32, wherein the proinflammatory

cytokine comprises an Interleukin or TNF.

The pharmaceutical composition of claim 32, wherein the condition associated with

proinflammatory cytokines. is an ischemia-related condition, allergy, rheumatic disease,

~ or infection.

The use of claim 3, wherein the wound is a result of trauma, surgery, pressure, burns,

diabetes, or vascular insufficiencies.
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40.

41.

42,

44

The use of claim 4, wherein the adhesion is a result of surgery, trauma, infection,

chemotherapy, radiation, or cesarean section.

A method for testing the ability of a chemically modified or mutated erythropoietin to
treat, prevent, delay the onset of, or reduce complications of sepsis, adhesions, or
inflammation resulting from infection comprising:

(1) inducing sepsis, adhesions, inflammation, or a combination thereof in a

maminal;

(ii) administering to said mammal the erythropoietin to be tested; and

(ii1) determining the adhesion score of the mammal,
wherein if the adhesion score determined in step (iii) is less than the adhesion score
absent the erythropoietin, then said erythropoietin effectively treats, prevents, delays the
onset of, or reduces complications of sepsis, adhesions, or inflammation resulting from

infection.

A method for testing the ability of a chemically modified or mutated erythropoietin to
treat, prevent, delay the onset of, or reduce complications of sepsis, adhesions, or
inflammation resulting from infection comprising:

(1) inducing sepsis, adhesions, inflammation, or a combination thereof in a

mammal;

(it) administering to said mammal the erythropoietin to be tested; and

(iii) determining the illness score of the mammal,
wherein if the illness score determined in step (iii) is less then the illness score absent the
erythropoietin, then said erythropoietin effectively treats, prevents, delays the onset of, or

reduces complications of sepsis, adhesions, or inflammation resulting from infection.



