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Tl SSUE PROTECTI VE CYTOKI NES FORTHE TREATMENT AND
PREVENTI ON OF SEPSI S AND THE FORMATI ONOF ADHESI ONS
WO-R@s032367 THE | NVENTI ON The present invention PGT/US2004/031789
directed to a nethod of treating, preventing, delaying
t he onset, and/or reducing the effects of sepsis and
r el SASGUTRBOTRCTHVE CYROKINESHOR THEHERBAJMENT
AINTY PRENVENTION OF SERSIS ANDE'HEF QRMAEKN Qff ADIESMENS
cytoki nes for the treatnent, prevention, delay, and/or

reducti on_of co&l ications with regard to sepsis,
FIEL 1 , and organ failure. Furthernore,
E&ﬁf‘ﬁweﬁtﬁﬁﬁgmﬂé&e&w 'G{PI% Ereﬁt[ﬂr% @érﬁﬂltg delaying the

|nv ntion are al so conte ate
onset, puddoreretiicng theelfryts oﬁmp’smrandedatrﬁlcomphéatmum paaltqu&.an,sthe

e SRS TG el Gk P o
preveniﬁ)g,laéew @ﬁd/@?‘feﬁﬁctf&lrofrcgﬁ@ﬁ@ﬁidﬂg with b€ € depHis, dd'ﬂ'@éﬂ&fz‘

l'enges, inflammtion, and trauma in a host.
formative hiadhpigan failungi Eirthenaoteotie tusueamptestw@yﬁ@@mmd thed)resent

vend ) B GG bl R B 24P Hcion of
complicAi&sCF getiéral inflefikagdro E&ndlmeﬁmlﬁé(frﬂﬁinfektﬁtﬁﬂm as
proi nfl ammat ory cyt oki nes, counteract the chall enges
to the host by enhancing the disease in the hopes of
ridding the host of the chal  enge and host cells
BACIKGREENDHF N i8N Pr oi nf | anmat ory cytok| nes
i nclude, but are not limted t i nterl eukjn P
S%qyﬁraégrqttggqes exipt r rquOIghngitﬁdn?eEth_n imgyge ¢ pge inflammation,
and trd¥akl 1ﬁsc1' Iosf. a@ﬁ@ﬁqeélﬁw:s}n by BBR LB RES §fen Bt & respond to these
prol nflammatory cytokines have the effect at the site
challendes isfhooughahe upmgldamm«j dybrekinas| sarsmtibidyamotelns diat sctand

ntre e B A OBk B e counterac
the chﬁl‘eﬁlgéé/t%stﬁélﬁédt b tehﬁ’dhcﬁfg thy IRBAG YA B 1Pk JTRIIIARNBEBSs of the
hese chan to a localized environment at the

challexg mddiost i itha ghalisvae.. broigRE A BYcl Meg sTude, but
nd et r t
axe nof AT 1 ebr&iﬂé? i B Sl B STl 8 g s, ramor neorosis

factor (ENPRNse is tOXI c not only to the source of the
chal l enge to the host but also to the host cells

Wg;b})ﬁlg Eglt absee glﬁ?&q}%ﬁq,rglnﬁt(g?ye?ﬁ?lgll g anni%aehe e%t &%%é) S1J£e i injury of

1ncrea§)ri$ R eleal @Uﬁlnhbﬁdﬁ@@ ar@SthBR ¥ o196 ﬁhhfent@ UT hitDB @wie bavihietioh, nie
ection or serious traunma to the host many of t hese

adhesign of patelpiin blogd Egasel s At extrapseraization phlympbgeytes and
macrogﬁ%%g ¢ I1“ﬂgse c%\!u?%es 1ddfth %@ﬁlk@@en IIOE%H%e% ; etssgllré] OF ﬁrﬂgrg 1%%1ud1n g

i NSO cases, and deat tatl
fever, hb@eaﬁﬁm murabr mdw)sm irddouoisorpsfoothér cytakates ayd oyhokiragdation and

apoptqf,.ésn yTlE% qca]ggﬁgégsrpglp%];l:s El(ggatagtré]@f éptﬂglécglggéj cgfgcgg ghe (iilené/e to the host

but also to the host cells within the penumbra of the proinflammatory cytokine response.

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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nonocytes, |ynphoid cells and fibroblasts in response

to inflammtion, infection, and other environnental
webableages. TNF elicits a wide spectrum of cePCTIUS2004/031789

responses, including fever, shock, tissue injury,

tunor necrosi s, anoreX|a i nduction of other cyt oki nes
Represemiaitverod g astion gt the vadensasonfammagery] Gytekingsi inANF. TNF

i 2 profilap AR SR ARNBPE AR Sot KEES, REn BRI e

monocyted, &asghodd callstant fititobsastsrid réspense te arfdhmetiss,, mecaasnj afid other

cel | vat i he adhesi on of lets to bl ood,.
envirorizais EHlErESs %Eﬁ&th&m‘g Wespacipim af ?%hﬁ%ffreﬁw%aﬁ%ng fever,
shock, ﬁé@% ﬂﬁ&"yoﬂlﬂﬁﬁ $ero §¥ %@f&ﬁainldﬁctlo-ﬁl\ﬁ cﬁﬁ&xscy‘t'cﬂﬁﬂest 4R
hypot halamus and liver. TNF stimul ates
1mmunbuy:gdaimay moisules,aell prddsetion ldtﬁfﬁrmtre@mmmnldeipepwsmg When released

TNF byt Fo et PRt Py AR s R o IS g S ididTnd g

complif€SBON&Ed B&SHlattivatioh,Mhd AheSi¥A b flictet@fto BRGANBLse] walls, and
proteins including Creactive protein, coagul ation

extravasmnmtmnanfdympmsmeﬁém mperoplagss. Byssemicpily, NEL?@'ESSJPOH the
hypothal l ' nd ﬂ&e?' ;é]%ns??ﬁul%t&l th? Ey&%ﬁilé]glgs f”}{ ﬁe?eag gﬁrém? releasing

o Trenovi n

hormoriel) é@tds@ uﬁpe’ﬂ@@zﬁtd iadte dgiapt Inngsgdnse ’QD’@NP$ therﬂﬂéﬁ ¢nitiates an acute
response to the particular injury. On a systemc

phase TPPPBIC reﬁgWég,ngthe pythgsis oh sq‘qqpal @gotgg@p |1n§§d1§g KeFeactive protein,
coagulﬁfoﬁ'f@ét&ﬁ HELOh ¥1115¥x§t%dt5‘1§3 {X@ TRE: 1H&ﬁ§£qw @él de. Inthe
concentratrons or for prolonged tines ave
defineddrtatfnjuoy er mifdcbon,sSINNistvital ﬁoo‘dlylovmg the ghlmcular 1nfectious agent
C ntratjons TNF activates L-1. & 11-6 cascade
and adiBREE A e Seshoe £ (RRErIoHET IR L1 onal |y TNF
can lead to system c edema, hypoprotei nem a, and
1Ol syetearnt fevel) hoWewann mésel TNF as d/leﬂ%mthmt}ﬁdmﬂammatory

extrayascul ar copagul ati on _and eventyal |y pul t]
cytokings HH%Y’F&’F?SEF@ ?’Pé’g ORFIgeRSYer g g6¢ tHaRTe @&F epybave

deleterﬁ)ﬁg] e;ﬁéé\f@%ﬂ BeBofEr &t Mich Iaoﬂdehﬁétlcﬁﬁ GB}QE Q&%tés;‘éfﬁ Lp @LSII 6 cascade

host” For “exanpl e, Interfere wt
that resuhemadaphemw(vmstleg)dAgélnoudlye ﬂ“Nﬂnan ﬂxtadew gystemicredaniai n

the hematocrit of. e .host to.a candit
hYPOPrPGF]&FPae&n 83%01%6’&1& “gﬂ‘é’rﬁa& rS?““c‘H%b%ﬁ%@“ ted, @‘éfaicﬂ%bfoa&%la“"n
and evén‘.t‘tﬁllﬁ@ﬁulﬁﬁléroiganqﬁﬂﬁré eat eRBhic Wiskiket 6EHNR 8RB, TNF can also

eryt aim etin may not counteract the effects of the

interferg mﬂh‘ﬂt avdagsnqusdyncsienneithingibe besy. Feyexamplg, TINE may interfere
with thggg‘;l Wr St Jnﬁg &Bu? é@@rfpo%t%dco ?r?a?ﬁglttlﬁcfle ﬁl%ﬁl%[ﬁ%hﬂ 8Phhe host eadmg

opol e
toa coﬁmdiﬂ'lﬁférf,&ltto aBﬂyé@néintah:&" cartaid dissasds @OSD3. A&yplealadoafke of
with the increased dgosing, there i s also _the risk of

treatmepyah decoaragant P%E%Ol?%rﬁlﬁi' A GoHBterans e effrcsofdhe
proinfl sthot gw}}? BAbE gb NhSEG e ﬁﬁﬂ%\%‘iﬁ’é@ﬁiﬁ ratiBn BEElh 48R abRs bbe

It1ons detailed proin amTatory cyt okl nes,
recombiimenk enithrgpoibtin jusitd nhdimeingble bamalhFmatoerinstibeibatte dBaMmchthe

sdditiofgl SEHE SSEeied "Bk BE releSed ot Tatads st -0 of Abvegse side
effects HoB RS PucraH3eld thods bndr ?@ﬁdpa%tﬁ%ﬂcﬂgﬁré%&@ BenRiitfor 8 the

the body's response any kind of infection, e.qg.
conditipescdetailed below, padinflapamatetyt ¢ytokines, including, but not limited to TNF are

associated with diseases such as chronic inflammation, bacterial septic shock, bacterial toxic

shock, graft vs. host disease, and HIV infection and AIDS.
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or fungal. Sites of infection are typically the |ungs,
the urinary tract, the abdonen, and the pelvis h sone
weawem324bbwever, the actual site of infection PEROS1004€31789
detected. Although sepsis was once thought to be a
. systemc inflammatory response, it is now recognized
Sepsist fyat sepsi s al so includes prothronbotic diathesis and
I9¥pdlt fsqHe hodyrd REpIMSE o arfGRd SERECcHo; QBTEBERSral, viral, parasitic,
w despread inflammati on and clotting occurs throughout
or fungah eSifss @f Infeghionazstypisally thedvngsythsgaparyitnaairibe godtunett end the

. t i t iLpfection an eal e
pevi Y4 e R 88368 Ukl 10 SO S 20 DR ol
sepsis was ok dasgtt to Bea syskaasiaflahnatay péshbamsniids o® b&ghied that

. such as TNF, interleukin-1, and interleukin-18 lead to

sepsis glspmeidpsprrtrembotistdighert #d impeired AbFRALYSIS evation of

t : ti '
855 SSIBBLEL U eply Bl PRRS. 0 S10 B0 805 WBep o
body. dtereasireshedithy bbdydmaivat todglapsre eeskl beBeicndsdtosigis itise
. .decr.ease he body's natural produgtion of protein C
1nfect1%z}ng eﬁletéﬁﬁ)g(fyeén iﬁvpélé,oancqv&f Pﬂgan&ﬁ 8{: PYRYURp Fegulators is released.
The relieitel R PP MmatbRec RO esSuaPhd TRE, hRrIBueRK1 daWinteN ukin-18 lead
formed blood clots is suppressed. This suppression
to the indBaawation ef emdpihaliplilimingst ed¢vativg afithe chiatiempefatmgpetass ofappetite,

t 0es, .¢h, .1/ turn, |leads .to an failure or
and anf 335 s HRUGL, o SRR pERPE v Sl 45l th blood
clottingl PRt &e s Befike SopaR1AeEcaset tHedDES sQfatisf \Pebd 8udRBSIfprotéldl € Rvhich
s when acute organ dysfunction or failure

regulatppkiged glottingang senirals MeRmmatios: BAbedy eatotits i bisels dpyn éhe
o YSEAULN S IR0 10 By 8aP S0l AL HIBLo B8, s
fingerst amiytosse sdhedhsint thrmo ixghiotet orpirefaioyor goeptie. shock occurs

%en a patient w.th severe sepsis experiences .
Pil BKSEGFHEy &t B dpgrees. Heniesamplia, {t exsenobwycrerepsis,
which 8dcBRAVIRIER S RaAnCy3RPB oYY f%ﬁureg@sufty, It bgggrs I Efialdetse
organs of an adequate oxygenated bl ood supply.
reactiopgpesiistomivardrive ssefmggiffa tdsaadelefevents thaf ean lead té widdspread

e R A R T -
when aQfaglait-wiftOdevers 3R Loxpdi@teOL AR vhdcam bRt FatthdNa¥S thidure
reduced to dangerously low | evels for substantial tine

causes ghertilend pressurremdgorasiliiad, e, deprives vdal(QuRAYS ofban adequate
oSSR )5 SO AT AL RSP W
itself. By favt shiprigerhiaensotanseiscHentifg. es @61 Slocdsupsly it eibhdt ba€lorgan.

ma cas of sepsis will respond to treatment. Once
For eX%l%Fg%/aaﬂ@aﬁ%Pdt floyatonba kidngy iggeaused fordapserpuslydowdgeds &x

: Con fe i ; . u
b 6 b8, kB bR, PR RS gl
blood fiec alet tesultd inswewsisdirugsuc death, imaffetdergatd. vat ed

ot.ein,, and steroids.(in _cases.of septic shqck). For
SrSiEE RRseEiog 4 it 4 roeR s ERe SErrR A S pddsspond
to treatB@H. MDiikeiRNAted) aQfcaBndi A6 S BRGIAUN RN e A linfrestitni it initiated.
the cause of infection is isolated. However, the

Knowngnetragnt ineludss éhegtse obpaibigiiesi sngisalrereisionsofiiefeated\oe hycrotic
tissues,rﬁﬁ?ékctb{& gﬁ&lgsgs% agtfivﬁee psrlot%in\fmar% sete}ori] S 1naéja§ee:s gP gép%{: sﬁgc%l qu)r
example, a typical course of sepsis treatment includes administration of a broad spectrum

antibiotic until the cause of infection is isolated. However, the mortality rate of sepsis
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not ascertainable. Depending on the severity of
sepsis, anti-infection agents, draining techniques,
WO bawsz46drags to rai se the nmean arterial bl oORPICT/US2004/031789

pressure (MAP) such as norepinephrine and

phenyl ephrine, drags to inprove renal function such as
patients diespains rebativalydgh moeapesct sensts whergthe causs /g apyobmiRpsian is
1ot ascedd n%&gptl on such as dobutam ne and epi nephri ne,

ani cal ventilators to support breathing, and

Mémnitisieonfths sdvediyayf sémsid, miteinfegtiohagese ddminingdiecludyusseluids,

of treatnent. In _addition, r macol ogi cal ents_that
drugs topaise thsdasrnsHisHAl Rleochergss Ugh 2R RPEERINEPBING Afline
IS S 3, S MO0 VA

dehveryczimkimggan cvmsumytddnoxly gedetsitaniing afd @mmqth@m:mechamcal

BT e T T —
treatmelﬁc tIh ‘i@&lﬁgn %Qﬁﬁdcelo%lc(a?%@ﬁ!sﬁlﬁit havébden lshblwi,to have beneficial

I'ndi anapol’i's, | ndi ana), sex hornones. Recovery
effects cfrrmmsmnSS ng@&ltil%hOOkk?@ﬁ selses inoinde tMEHTMSHE}w ckly

nonantl%qagglﬁ.}lt %ialgli? :jc aé% 166 ! fﬁgr%l}lg Io {]ri% ?Xg/l%exéass rll b1tors,

PAF anfabasi6rs; %ﬁﬁﬁnﬂm{oﬂ f:})'toklﬁé@ @cﬁﬁh et &b Qileﬁlhy hiagipulation, anti-
Raritan, , EPOGEN(r r en, In Thousand

TNF anttppdses, @&)Vateéirmotm@é;gq @ﬁtp@é@q@ohg drana), and sex

hormon§'¥vI R& g@%@'}?&ng g%)sfé' ?&e?t%&%eh%h@g&ﬁ lo‘ﬁvﬁ j i éx‘é\és%g and

regar various con |t|on re
promptlyemtea h addition, U S. Patent Publication No.

2003/.0083251, | | t EPO t
Bpeprtngny eryt 8&9’1&5&% ﬁ%& S ogRBgrR b AV AR @%W@fﬂﬁ?&mg&
PROCRQ‘T%V@’BH ORhOBiGRIPHES REri@h, NJ)%P@G@N@ Xﬁb‘fn%n%@lll e n

to treat patlents Wlth I schem ¢
ThousafkdiOuke gy &d NBJRECQRMQMﬂomaRodm Roesel28witzabedins also
recenti R ARSI T T<BRe CBROTAC ol VO SeuneE e (ot 1

additiod, 1. SNyt &Ht PUBl&ii8h HRNS003DIBY ST genREIFWESc16des the use of thu-EPO
erythropoietin's er%thro oietic effects ~ increased

to aid irhdraegsoetation ofrsaeldnelen cetls e Plﬁ‘ﬁ?élpa@tf iapaptosis ofthe renal

e

Publicaflos B®. Z@iliJ/GOGQ 844 gd’ﬂeﬂﬂs' diicises thbesavfdtaagiR@do alddh thengeatment
in vital organs, |Iﬁb§1 fingers, and toes_that i
of inflagaagien it @HOYATHCBIESER Hom B RSi B RO PFEARAITIONGHYh fecause of

erythro@cﬁ@t?ﬂ 5 e?/’g‘([:@gt St AomREOr #c@é&é&(ﬁeﬂ%ocrﬁ ueho8snstidrionhave

een as ed wmth t formati on of adhesi ons,
hyperactyademaef pléitelstso pis- dwguilsntcalctm@n aed tncmasecbpmdeehnomm@bmnbocytes

and ot h uct ure of t od
- et Bt SRRt Bt s SP e Dednerpreih P Uig g ha
organs, Qﬂn% HRYer G684 fock e RORGRMddwitlr SépsRxanpl e, adhesi ons
formas a result of surgery, trauma i nfection,

chermt herapy, and radiation. In fact, adhesions are
al nost an

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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i nevi tabl e outcone of surgery, i.e., about 93 percent
of patients who have undergone abdom nal surgery
W@ f0o608246T om adhesi ons to sone degree (conpar eRPCT$1904/031789
adhesion formation in about 10.4 percent of patients
o. had never, yndergone a preV| ous_. abdom nal
sepsis Bl&é%satm%}mcwg@éenﬁnd%& 7 iFQ% SXATRPlE) adh?snlqrgs mpy;forgt asvpfesult of

;
surger}g@x%ﬁﬁ‘kl Clhfééﬁorf Cﬁéﬁ’l&ﬁ%ﬁ%%ﬁ racf@( b 3 (%cé,g%(?l%m_?hg B8MRost an
mev1tabbrqumon‘®rpf@ﬁrga% éej droat BApercent o€ patanér ehp diave andbrgppe! y

e T
in abo@bdqrﬁei’@nt 6BatieRs Mhoth€ nBRYYind&YoPSi8vIidR abBbBfal B ation).

a patient to becone trapped or A@[gueezed bet ween
See D. M@@wg apd HoEHisy Inéetsfszelt@lvs@yc@cfnﬁm dyjons-novnBigiates,

t e C d or significantly
Pmble; uc}tgséddLg §;]§30%#§§rgi %gg’Jh@ ns The formati on of
ﬂhe&“en@ebimroﬁadihe@mﬁm eqat ¢a®§t§sdoeﬂe\4ﬁﬁmﬂdva@ppﬁﬁm’ianﬁﬁl ﬁrei%ﬁ@é’or
| eads to a host of other conditions. For exanple,

tensmnc%%rg@awrm siEwrsurss of HRUGH lipr sxsmple. adhiasions mtm@ad@mmal
rosion S 4840 by RO R0 T oI O Al

betweesropgamss en oﬂaenshmomms qfe]ha/baﬂyp dn soraeldases, thie iedizes ﬁn@ become

L, nval vi.n enal e r oduct organs nmay lead to
blocked %‘ﬁ“ﬁf“&tb’ C&Vg Blli‘ﬁ?r y aﬂ“ﬁ}ﬂ%er of agents have

bERTokeaRALE Bﬁge é%oﬁﬁﬂ%ﬁﬁécﬁ@né’%ét@'eﬁf t%s)@géﬂtsntgf PHy leads to a
treati ng adhesi ons, dextran, corticosterold 3’

host ofjsitfess shrditions dleo bxample mh@gq@mahlsgams pr¢Hhidsoing 2 more common

0 oikdal anti-infla roteo
mettod QRN R R bl M B Balos St Rvaf eS8 TG o form
adhesidds. an&Qi&@l resittk egéieddeRhrdAi@paid paibh &n Wa@ﬂﬁﬁ”ﬁdﬂesﬁhs involving
Adhesi ve Di sease, in PER O\lEAL ADHESI ONS 315-

female repregductive grgses may épad to mdertikpyeanddyspaseimia. 1997) Soms
A
%?ec?%rvog %en?g atv}é?)rﬁéq %ﬁdﬁﬁgg’ﬁgg‘h%ﬂnsﬁg‘ éorgve%%n% Flnd treating
adhesmﬂs;e& L., ééxtfam gorticwstendids, fphb@hﬁﬂld}l]chb(lm@lﬂ}mspﬂcﬂlpaﬁﬁ1nh1b1t0rs non-
i br.i.n i ni cal experlence with the majority of
Stermd%lr?é‘génﬁaéma@ry WEpteoglycans. Heparan, e tis o lavmmAgercasiyator.
See, e. %' e3t KQ)‘@V%IJ%E/ g 112 Hiaf¥al Y78 Wc‘ﬁm?%z%ﬁqgﬂdh@}zby PRsel B
een shown to prevent post’surgica
PERITOpIaAL ADHESIONY 31 13320E. HnTreatmmb diohV na¢huarpedick Sets,, 199F). ,Some,
Becker et h . Prevent | of, Pos ratiyve
but no G5 FERE P s TS o b e 48 {FP AR Lo tAdbeions because
of thmﬁlbﬁl[t?f’e@ {ﬂ@@fﬂr@wm bigNRionAnPHOS RSk V@hnﬁﬁl‘l‘ %@r@ﬁé’e with the
e-blind Multicenter Study, in J.
majority®s theyg ageptrehowose)is limited Hoe mleedlmoa:@hmns Inmddmon
hyalurci Xc 9(:1(9 h%‘z’?%ﬁg&kx %{]no%l%t s S‘[E’ g&%@nt 20 %@, &{1 a{lgsllcgllst f{arhcularly

in the mmrpledamlnulama eere,g. hEM Beelter sheWPr &@nhw &f PokRPEHeliNg
? on the frequency of adhesion after

Abdom@%@ﬁéfl et &y pyodeet it haseb urrsaat e pémedrane: 4
ProspeWz%t RbndHized, bouﬁg Bl WBficddker S?Jcﬁ@r]{ hap (%Lé, %Ié%% 183 297-

I'ntraperitoneal Adhesi onFormati i'ng eta
306 (1996).eFurttheemom|, baa-Shest,ontish & a gluas&polyBeae tleatibidds with high

Perjtonitis
affinity t6 the receptors on monocytes and neutrophils in a competitive manner, has been

shown to have a reducing effect on the frequency of adhesion after experimentally developed

intraabdominal sepsis in Wistar rats. A. Bedirli et al., Prevention of Intraperitoneal Adhesion
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Model, in AM J. SURG 185 339-343 (2003). Surgery may

al so be used as a course of treatnment for adhesions.
wW@2wenzd4by, a physician will perform surgery tRCHES®N4/031789

t he adhesions fromthe organ or other part of the

Formczz‘gq(}l)fz(rfj égp%?{?\e/tﬁ-&%égh%%f@%r - giqs 67?5?‘?2”7&;0]: t’geigéz C- gg{glrgae}t];egi?on%is
Model, i 94K9NSI. 188956348 (odohs formation of new adhesi ons.
TG s . : ,

ile some surgical procedures involve placenent of
Suepyanayvles bonsmes aadjme ehtreatmentrior adhesionaf Geotwitly ey

. .the.surgery and thus elp to prevent adhesi gns
physicip 3 R HEREY b5 53rhE el R SR oBR T RO aeriof e
body. GR&HkHa8 adtetions tietdfRA a coPliestiAbiSu@eMeRoR s, SIRgHy1t6 remove

~additional surgery to renove the s|eeves. Thus, )
adhesioge Siggucatly mesuits 8y tha Senaginn oé pek gdiygsions.r Bdale gots surgical

.on I i Nt At od ay.
R R e e L
surgeryuimdiing, help asipicess atlheidns éatolEng thefe aghes hehoctureshave had
i i nsurance_conpanies are unwilling to pay for
mixed xepis A Additiom dhe opgan slgpvep alsp reqpie gdisional syigerr s remove the
sleevesVOUNd Heal ing. Healing is an essential process of the
body that reestablishes the integrity of damaged
Tihas despifEhhsinpreasselssyaraness with ragasivecdidhesidmey rsearch into

wounds, ulcers ar, l.esions of e skin.resulting from
weamdetads Baxeand CHh ! Teaim My PRy Ay Lo g Ragnable
to addréQESteatrBbit DT adisARS bES maRl fosurbh€e SRy Rhid .‘éreol‘aﬁ‘g/hﬁng to pay for

wounds is characterized by the extent the wo
treatmepisrtbatrese, ebbashanaRinally Sicgesful. wounds are characteri zed
by redness or discoloration, warnth, and swelling or

hardness. Stage Il wounds, partial thickness wounds,
Wound¥é&gihpat e the epiderm s and superficial derms of the
skin. Stage Ill wounds, full thickness wounds,

penetrate through the derm s of the skin but do not
t . [ . i .
R T S T S
tissue. Uthikeprbyasny oftenali@velrin ens.of Aouhds)gleeslor 1astuns dsf thesitin resulting

t hrough the same process: inflanmation X
from vagiug REISPRFUCH 26 ITBHN2HESBY, PEFsswiedbed 5qeps). humse diabgiess §ien The

sovetf b SER e RSB UBLER, (ORI AR i Stger
woundhaalchiracttrizadedywedmde dr disahiletation, atarhthy embsvedllingtoaderdness.

nd age..l.l.. wounds heal thro the regenerati on 0 )
Stage 1E ROy P epieRARE HopRE mhvtieale P e S it Scdal dermis of
the skit St@ge 1T Wwoitd, foll tARUNEES wRads, pBidadehidneh Blestetit 8fthefskin

a scar. Proinflammatory cytokines, such as TNF, play a
but do pefipsn¢trpte the nprsahrppRyseparaling Ay skinewe deqper prgaps. Stage IV wounds

inVOlV@Z‘gaglﬁa#ﬁ ?gaﬁlg g%lﬁ%ﬁyi%%'ﬁugm Jaye an adverse effect on the

agen 1 n thehealing wound and
WithougH sll woondstieal thiduh tthesanpprdcesakiddlamnationl epitiedlibfeation,
. strength of the repaired tissue. . i i

angiogenesis, and the accumulation of matrix; the ease with which the wound heals is largely
based on the severity of the wound and the health of the wounded individual. In general,
Stage I and Stage II wounds heal through the regeneration 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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Several therapeutics as well as therapeutic nethods
have been devel oped to assist the body in healing
wowwst46Sever al conpounds are consi dered to hewEUS2004/031789
therapeutic effect on 5 wound heal i ng i ncluding, but
not limted to, growmh factors (epidermal growth
healingporghand sty iR tme i mdktolecs tnbeed angEltrength of the
repairedlQ6syene, fibroblast growth factor, vascular
endot helial growmh factor, interl euk| n-6, and
ISnY@a]l tb@mpmms);ts wallias ihbrapﬂl&ic sethed el e been( @év@ldPelo assist the
bod 1 1télzlslm ne EC vitam n B5, Bronelain, Curcum n,
y 2 Pevanloqrianafs e mﬂs&%#fg heyg s gherapaptic effect on
wound E@d]ﬁl@'lﬁcﬁﬁdm Wuk A6 IRAS toVQBWﬁPﬁcttopseﬁf gﬂ@ﬂﬁfh g%%%@r%r Insulin-
i ncl udin ut not |imted
like Gr@‘ﬁ@rFaissﬂr an| gyowth haveongibrakilast gmmhl cﬂaatdrevaqwlar endothelial

| h h b
srown 3 LhGRbsig MM B ® . FRESH Soenlinet (g und
glutamideedtatitn CheRdmirBN Srbdiclain, Catdufmih, Fidte @J)p;ﬁff) %Ji hbxtbap an

lead to several conplications chief armn
supplemagnits (aiqeg ot G enteilak t %ﬁherrwaémpn@thamnuttme@@de irichyding, but

not 11m{% <L :"Q%HQ% aric %%ag%dtﬁﬁgﬁ% v%ﬁﬁ%c;o‘riﬂt}ﬁeég’pgfgéllt%éc?qr@e ﬂLugrapy, electrical

stimulatiom ced nmgnétmthenapy hatet@es atilizeday aldBebsdyRVIRREAL wfunds.
khe i ndi vi dual f\& endi ng upon its severity
o §ot healrarerliprdaidhiodieaknt gl pbcrapdmct tp ogeral
1&@61&536}1 ' It
compli ehd ng%ﬁ%gggﬁﬁ E%drﬁlq{l%%{d slgf/égtru?}g eﬁ%@enﬁ&g%g)togogé Qesze m%/Of the
wound §Ipﬁ1@,@d' IagigdretnEsas tisnem Imalmgﬂlewgomd ek fomrihe aesthetic
a. Rhu- EPO has al so en, in igated for its
concerr BB A s ey e At iy ol H Bl bl g

severityl. S’&‘d&ﬁﬂi@lﬁllﬁ/' BRBund-HreseARIpBortiniH @P@&%@ zfi‘ﬁ? éﬂ‘ﬂ%‘u{)

reduce necrosis, decrease neutrophll ation,
agents tg eaigs e bodyr P&B@tﬂm@m@@ th severityiof Infea@parititaysprend Pmambecome

st ki.A eeM Buenmi et al., Reconbinant
5y emlaur?aln té&f‘ﬂsgyo& O}?tcgm‘rf' I nfl uences Revsacul ari zati on and

RhmlEiPﬁglhers atsoRatn Mydelgafed ?&ﬁ@?ﬁs&lﬁ%ﬂ@%ﬁefﬁé@ﬁa rat models of
VENEREOL, 82:4 1-417 (2002) is finding
randoméqfa %

DEhAPT PHEIRERPOEERDES bt shefmndareduge |nnpnoew,edecrease
r

neutropgltﬁ‘ g‘gﬁé@‘%b?‘ E‘x?@tﬂreg%t E{){/c?éﬁag%istem?&tapﬁé th%a} %Eéfd 0 5 L& skin flap

injuriesr Sep¥nBeemi mzrleﬂsmmgbzﬁzdmfﬁtﬁmﬁlﬂiyth@&ﬁpo@@w Inflaeh&s in

Revsacififedfian ng EBEPv{icn Boe Ma? eRendonchosveragic Agss De

VENERBORUSZZRO1 as (2002)y TAR Qinﬁing%uéﬁatsfs\fhé% u-EP é@rﬁm?gtratmn can
rhu- EPO for treatment of -t hése conditions nay

lmPTOV‘-’gtihé Htoapd h@@m@@r@ﬁes% Ibgtlhtm nglmamddamtageabf iopsryt hﬁdeucmg the

it rocess. .0_In sum.. ng
oAb b0 D e i phh g
earlier rq:whfof@l dniaged@ hM@ HotveldteasTREABBE Bbovef b8B! HuCEBE $ias
e. i n¢gi dence of sepsis, the formati on of adhesi ons,

el’thyronmﬁsiﬁdwmélé}f ithfgusgof &@h@?@lfOﬁ tretmenief Giege caonddiionsonay bause a
greater (%%&fe. c}flﬁcgﬁn éért n%!mr#l%%@&% ﬂ‘faé?ér?gd yettﬁtesdel% ?18{%&%’3’%?;%9%5@

2 EBMO00 opemgﬂxﬁoﬂﬂr&tlflemmtrstegjeh& demonstrated sufficient value for the
management of sepsis cases, the incidence of sepsis, the formation of adhesions, wound
healing or general inflammatory conditions. In fact, the mortality associated with sepsis and
related conditions remains high. Every 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 wll die within a nonth. And, cases of
W@ epsio4axe expectedto rise in the future due POI/UR®04/031789
i ncreased awareness of the condition and sensitivity
for the diagnosis, the nunper qf | noconpr om sed
And, campif eapsis are xpeeisd logrsei A sk eﬁ%@&ﬁ“ pgEeaseiv peRERS of the
b akd bhfents, the
conditiof g SRR oo T LABAGROUE TRt A St i Bt Ml
use of i1BRSi0€ pmaﬂlrw the rmd‘fbesoimsstamdnwmgahsmﬂa pndigiomgh of the
condi tions c{d? of ten untreated

elderly aaoisgess I s ety o gyoSiRdafi i el glhera

1nﬂam1fl?&g chihifid} i8bked GireHRE M t@i‘h@ lddrefapattckdfs th-edtment strategy.
tirng, preventing, delaying the onset of, and
Tlaid;uﬂlere@)mdlma rdeflgn the ast fopmsthed aadiaraneptios fPbiaiealas f or

v RSB0 a0 HABYLIE: QYRR Bhp Sy 5k o

the purﬂ?)@ést dﬂh‘ﬂuﬁﬁ thR pReEbof Sid detibn an@atritey addbttsemgnﬂﬁlem @ystemic
g% t he onset of, and reducing t he effects f d red
effect. brmrm awaeedraKistyhob Paing, PreveRsHg: 45168 thronsghel gnd reducing
the effe':tﬁf)fgzi%;gffasmm&gdﬁt k?%gﬂh%rﬁﬂé {F @egﬁ%ﬁd?(?ﬁ\%g%@lw%unds chronic
disease Qﬁéﬁ Féﬂe@eﬂ alhﬂetrmnﬂb@\/dod&ltmm himdmlldltgmeﬂ wdudt berne fictad to provide

to repalr or prevent d et tISSUG
methodob b EhE it ALEH S TBE IIRPVERt GATEEs RUASH jsifiemic

conditidls€sent invention is directed to a nethod of treating,
preventing, delaying the onset, and/or reducing the
effects of sepsis, adhesions, general inflammtory
condi t i % conhi nati ons thereof by adm nistering

__MXM&SUM 2br ot ective cytokine in a

??&@rﬂtlﬁxfeﬁ{l&)ﬂlseﬁlfe@l%a ko £ nRIAVMNS trehitng @ebiveiting, debging the
pre ent invention relates t o the preventlon or

onset, andétuceduoimgdiie @é@t&qfﬁgwwe péhasiogsEsFR} MEpmEREPTROnditiphs and
Heas | at
oty GPEL IO BEEVR PSR B e e
herape%fl@ilgﬁéffe\iﬁve%tﬁ@ifﬁ Nk :mﬂi)tidﬂgt}felpswﬂt 1pV<mtxen tmlwtes to the prevention
functionality. In aone enbodinent, mgg 4
or reducéersef sspaingirelating tﬁrﬂéﬂfl@t%qd\}@méwwlﬁ% a aséo%tﬁﬁ“ém"i? e
VAR Gizé“d&lvbhf ki
cymkn}mgl a?% %986 Pé&g %\Jr%ryﬁllgg EPO OenaeII en%@;]ﬁne nt of yiokine
havingttisueresetite mmzmmnhtgn T euh&aetralsodlmelat, h@m@d thﬁ att leagitong gissue

preventing, dela et.of , .or r
proteci BRIt 2 SRaTHEIRER L] (BRREET PSS Rl ghe Shemically
modlﬁgaﬂﬁb lggggghﬁgt@ggpml ate to nmethods of treating,
preventi ng, delaying the onset of a condition

aémmlmdadenmtf Hhegmessht iggention rplaiss i ¢ BMRASF greatmg, preventing,
delaqu%ti\le 8151%658{, ot Eﬁr‘ie %1 ﬂhnépelfﬁe%ts Ifg?oqgﬂérﬁfngfgri}é éﬁl i a'gjegm\ﬁ&rﬁﬁhl

Other SARSIiMentd &1RS lt@ﬂléthoww'tﬁ@nng,rﬁré\aamnﬁg Idzttaymg thhoasitof a

di sease. These nethods I nvol v he s s of £
condlt@umssﬂcgat@rwmalheff%%w@ a%fil%t?iy ﬁﬁ’ﬁﬁlﬁlplf? 0
condltg)ﬁg asﬁém%{l ?v&%ll tﬁ% g{t??a% &tp‘?&hﬂmnﬁi./&r? %M@ﬁﬁmé fhcRde sepsis,

adhesions, wounds, inflammation or chronic disease. These methods may involve the steps
of administering a therapeutically effective amount of one or more tissue protective cytokines
in a pharmaceutical carrier.

In addition, the present invention also is directed to pharmaceutical compositions that

may be used in the methods described herein. For instance, one embodiment is directed
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In addition, the present invention also is directed to
phar maceuti cal conpositions that nmay be used in the
woredokosedescri bed herein. For instance, one erdDUB2084031789
is directedtoward a pharmaceutical conposition
conprising an anmount of at |east one tissue protective .
toward @ pheyriaseutiop} eumnosiionsompaging Ay amgpghf 3t leay ongdisays prgtective

) . UCH . f .
croin iS40 B LS LD g e o
proinflanmmhediyendking idiameataal. tAnwvhed embphiarenbseluteted|toward a

conposi tion. conprised of an anp of at .| east one .
pharmag RGO 0 PP ST ROt At e iR PR ave cytokine
effectivBlif H’éﬁﬂg{‘gre\\lfmgrtﬁ.n%Y&éTQ}dﬁgﬁleQﬁ%bf oGNS R d with

~ _associated with proi'nfTammatory cytokines in a mamal .
proinfldametoty eyelangyintandmel. cyt oki nes used in the present

SO bR BRI e B PR TR Pty
modiﬁéﬂ@ﬁhﬁﬂoieﬁn@%tﬁit&ﬂe@ﬂﬁbé}ﬁ&ﬁ@i etinis used, the
r

chem cally nodified erythropoietin may include one or

b same emboiments Wharergeheimicadly needjfied @eiin sased.dbk s

iR SRS LY OB ES  Dp

erythrob@‘éiki)ﬂﬂ ﬁlagtaclt(seﬁsﬁc_ detd ﬁioieitiﬁiit@% an érﬁﬂﬁg@ibﬂﬁlmk@ﬁlg at least notsialic
carbohydrates; iv) an .er ropoi etin _having af |east a

acid mqi@té%éé 2B SRR AFER B2RR g E?Nvlﬂfil‘ieé &r ge 5?1leltéf4@abolafdratess

iv) an e@?ﬂao:égieﬁﬁlﬁﬁfﬁhg BPlegd: 'a'}ﬁdﬂcfs@ cﬁEoﬂy{ﬁ?&ﬁ& c Mt BLUGABL PR Etment of

eryt hropoi etin having at ‘| east one or nore
native exythtopoédinowitioattyadt aneglycosidas@v) en yiythropoétet havihgai legst one or
at.. | eas ne or nore oxidi zed.carbohydrates and is...
more oz CaPP Y et SHRA SYTOPT B CRE GpIPR O oh BUITRg Y ired
carbohV @85 afR cREmFRNE rdmed, v a@ér?th?dﬁ%@etﬁl%kfﬁg% ledét bihd ordflore
__‘erythropoietin having at |east one or nore nodified _
modifi¢dapmenerresfenseviip an ervioepdictoehaving abfeastanelqr tnaprgimedified lysine

...amno group of .th rvthropoietin ec X n L
resicucl P { Rl e G5y Rttt REBkE b b on ity Blbtecutes
an eryth@pbidte havihg afleSt Y ivdofs t9tdsihe hevdurgx pdn drgiebpdictin having at

nodi fi ed aspartic acid or a glutam c acid residue; xi)
least a medidiegpppapiorad Phe BlaHg agid residies Xig aprspitirpR@ietin having at least

a modifibd BYABHRA LAMENE] s e B ARILRNPI Sl e MBIy |
removeda wiifgpnadrytheseietiathaopg i legstah optnihgabit lenseond of ﬁne cystine
inkag g ey PR R BTG P BN &AL FraeReaEn. T ancther
embodrl?ﬁ@xg,%éfa{amcmﬁns&lﬁga ERrYpdIBH TdcRHeSI¥ b aRess %E{J'ﬁlgropoietic

acks erythropoietin s erythropoieti¢ effects.
effects CHendhealidajly muwifiddeatybropobatinpdiognashecas ise napacuiged se
hr cargarryl ated erythropoietin. Simlarly, in sone
erythropRisHli nent s i nvol vi ng a nutated erythropoietin, the

Biinbi@yl i Eothd EaPSdifiehR ifRlviRe a SRt A6l ¢th sy @ eh®mutated
nore of the followng nutations C7/S, RO, VIIS, L12A
erythropaighin nRYA& seletas frop e ormaerepf the folavsing ywuationgXg7s, R10L

V118, ﬁ% E@iﬁéﬁgﬁi%ﬁ@%@%’, Iﬁ?@?@%ﬁl sEAENL £90, KSR R21A,
298, C29Y, C338, C33Y, P42N, T44L, K45A, K45D, VA6A, N4TA, F4SA, FASL, Y49A,
Y498, W51F, W51N, Q59N, E62T, L67S, L70A, D96R, K97D, S100R, S100E, S100A,
S100T, G101A, G1011, L102A, R103A, S104A, S1041, L105A, T106A, T1061, T107A,
T107L, L108K, L108A, S126A, F1421, R143A, S146A, N147K, N147A, F148Y, L149A,
R150A, G151A, K152A, L1534, L155A, C160S, I6A, C7A, B13A, N24K, A30N, H32T,
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Y49S, Wh1lF, Wb1N, B9N, E62T, L67S, L70A, D96R, K97D,
S| OOR S100E, S100A, S100T, A A ddIl, L102A, R103A,
wGid4/03248041, L105A, T106A, T1061, T107A, T107kCT/LUS184031789
L108A, S126A, F 421, R143A, S146A, N147K, NI147A,
F148Y, L149A, RI150A, Gl151A, KI152A, L153A, L155A,
N38K, NGBS P41, D43A BBA, KYAKIAGANT13R2 T R BRIT13MeQ K 14040 R148A,

; , : A T134A, K

RIS0B ST LT R PRA IR A R 5 g ey Robodimen, the
mutated eftii8poietin lavkaagthresoietiodiytieopoietichefaatst at ed
thrgp?i etin.|lacks erythropoietin's erythropoietic
LI Lo, o PERE dogtcypplanssraraintericykip andiIoNFn Qnegr enore
effects bPi@pr&HRAmaRdy J}hﬁdﬁg}ﬁy%clﬁﬁ%r &f \tvgé?fng, Rfhal-B¢ anemia, edema
) proi nfl ammat ory” cyt oki ne"may 1 ncl ude tever, t1ng, ’ ’
ischerniag ptgan dailuraarehinsylingdsistancei dati@ivinal featugsrant] advaniagesnd the

o ti.nsul.i n re%i stbaﬁce. ddi tigifl)gall features and advant ages
presentdpvanion gre dosorved iy ghepiehfietdil Belg¥scribed in greater
detai|l bel ow. BRI EF DESCRI PTI ONOF THE DRAW NGS Furt her
features and advantages of the invention can be
ascertained fromthe foll ow ng detail ed description

BRIEK PRSCRIPRION Of e pieLRARIGEN W th the drawing(s)
: graphi cal representation
Ghrthdrefesitifey avdhdvatagesadf tRpiheB AN E Ysdepthmeal ft @A the
.cecum | jgation and puncture (CLP) and subsequent
followipg é%tﬁﬂ%f?esmfwnémtilwowe@ 1 gopsediopvothetheidyaw ing(Didesribed
below:of the invention; FIG 2 is a graphical representation
of the adhesion score for Sprague Dawl ey rats
Foh| bisiarggaydlidal sapressntbS@nefiht surveal mmendf SriguesBhite rof after
f ttj ssug Bﬁ[ﬂgt e%{:t egg@fgki ne of the invention; FIG 3
cecum {gahon snd BRGNS %} SRAPEH tesptoaghg Wity saliags o% @ giwer or
protectiPB CHGKRc BRMaMvdnfibe; subj ected to CLP and subsequent
treatnment with saline or a tissue protective cytokine
§1G.this 2 mgpdical capresEnt@iondofi the adiysiapseara tfor Sypa geeDbwtdyants
. e _adhesion,scaore for. Spraque _.Daw ey rats .
fotlowifle O SR SNEEAGY iink iin 016 LS HERE oroef Biscottrlohe afibe
inventi@ljbsequent treatnment with saline and a tissue
rotective cytokine of the invention, and FIG 5 is a
8 Gphis @araphial evesserieiigroiche ilnessseprerforSprages Blawor rats
. e iy | CLP wth an it hout .
subj eci{%ﬁ%& s intr ogbyu% @gﬁea‘é‘%& lt g’%g gl(ﬁrgélé(ﬁtavﬁsls%%?rﬁgeﬁﬁvﬁﬁcyﬁhm of the
inventi@gl i ne and a tissue protective cytokine of the

jgg?éeépti on. F.Iﬁ 6 is a chart denonstrati ng the core
y' tehaphitdepTpespiagpn a&}a@ agaRp@ysopetier Ppiaere Paileshrats
followiS@CLP iR arfd Witay %591% ‘nggﬁ.\ll:% u%l\eﬂgsggééaﬁel’?tfuteg{ment with saline and

|1 ppopol ysaccharid
a tissue protective cytokine of the invention; and

FIG. 5 is a graphical representation of the 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 (a) and (b) are charts demonstrating the levels of IL-6 (Fig. 7a) or TNF (Fig
7b) in the serum of Sprague Dawley rats treated with saline or a tissue protective cytokine

after LPS induced sepsis.
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sepsis for a period of 24 hours. FIGS 7 (a) and (Db)
are charts denonstrating the levels of IL-6 (Fig. 7a)
W@ro0FMB246Fi g 7b) in the serum of Sprague Dawl eRCT/HSEX04/031789
treated with saline or a tissue protective cytokine
after LPS induced sepsis. 10FI GS 8£a®%n%§g%ares
HE8-3(2) adibhare chutslymanaratmiedhe,erag beGhigak Yroprague
Davvley F BEHEL PRI oA ptob SRRkl ppirtlL 1S, PORYRShINE (Fie.
8b) aftedlf P®indu&¥d depsisiced sepsis. FIG 9 is a graphic
represent at.ion of the centage of..l esi.on.healed in
TG A5 deETBRNP BT RSRatom oL s DrtsPageafeii Rt By Sty
Dawley?é’cgﬂﬁﬁy?gurt(%)acﬁyé ROz ikjebted kP f@ifniandtin flap test and
subsequent|ly tréated with saline or a tissue
subsequpmtbt teeatéd/witle yalkion e tisEDAEEYCDERERICPTI ON OF THE
I NVENTI ON The present invention is directed to novel
conpositions for the treatnment, prevention, delay, or
reduction of the effects of proinflammtory cytokines,
such as TNF, in conditions including, but not limted
DESCRIPTIONOFTHEINVENREIQNndi t | ons, adhesi ons,

"éﬁeﬁr%;e{ﬁ? ﬁ{vielil?tgdrnyig Q%F%Eﬂi %rﬁo%epéfégag§ggn%§? tkEef: fﬁr@&tﬁ?&n@, fpré\}%ﬁti on,

anmma nes ad the tissue '
delay, o? fedlueldr yfahe yifélk:*i. @ﬁﬁoinlﬁl@inmhﬁnry byﬂbk'mgsg smcit ad H‘Eil:t gocdndjtions
) _fever, wasting, lethargy, anena, .edem, ischem a, :
includings hrior Hiad & 46RPS HEPPY UG Eoien B EBRpoL b fgting
and chr?ﬁjc 1[38adeNMRR EHORs Bf Gie PLARARNLIBAPLASIGRks RIdrédIEd by the tissue
reatnent, prevention, delay, or reduction of the
protectied &@okinewihciudé,| mbmmtmot Jimdtod ti, fiven svasing fethergyprpaamnia, edema,

e G Bl bR B L oI DL BBl o
contempPlaRd §oH the BéSifeh®) Rrdventitd, 6Th,br rQlueARIDORhE |ftsts of inflammatory
ncluding tissue protective cytokines that are
conditiens dic es& G1NORerprganés)or diatuets tessiting fonemiestipd, gich as in the case of
.__proinfl for t okin i L i ' o
e 17 B G52 B 800 D3RG ing
protective t}10RHABE My are SiicbetsfENS thel tFeagidit bf the effebte wfpmiadaminmibary
~of the jnventions are useful in treatjng,_pr eVﬁ*nti ng,
cytokingiay conditiens i g ngrrepap sehesiis svenddiealing, flronip fscase, and
inﬂamﬁ{u)#,r%ndi%%&exa.rrpl e, when a tissue protective cytokine
0 he present invention is used in conjunction wth
abathiitio thesaongesiyions afthe imvgnineg e wehd irmtreatang, preventing,
redyced. In one enbodi.nept, .the tissue IS]rQOt %[%t Ve
and/or ye(R GRS HESPBFATEIE Ob FEALBAE IPRVBIEY: o™ &F T RiSe 4D aF&¥ent
protecti¥E @Y fok M@ IR BredéhBinGaitionn§ LiSd e Sonj GASth ABor@hal segery,
I'nvention Any cytokine that exhibits tissue protective
scarring spa bie Isilpsyantislly taduesrpl Iatoad embedimsat, Wiertistchprqiecdiye sytokines of

the pre%eﬁf:/fnurx%liétgogliﬁg ﬂ?eggg gg%?%tfsic%r%g%on} gh?gllcﬁ\'fﬁﬁ&bglg nmay

Compositions of the Invention

Any cytokine that exhibits tissue protective capability is contermplated for use with the
present invention. 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. ¢, 8, asialo and others. The avand § forms have

the same potency, biological activity, and molecular weight, but differ slightly in the
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exanple, a suitable tissue protective cytokine of the
i nventi on maybe an EPO nol ecul e, which nay exist in a
woeovbes240f forns, e.g. ce, /3, asialo and ot heP&T/UT1004/031789

and b fornms have the sane potency, biol ogical

activity, and pplecular weight, but differ slightly in
carbohydrge $QERPIHHY HOHE ?ﬂe@éﬁmgﬁe%?n AT F e iigdhaieming falic
acids repfoved 8 Mo BbBhWIrAD cbfiforddRlTi nal sialic acids remved

fromthe carbohydrate conponents. Al so, any tissue

Pdsst, ey fissee pydtetive eytokipa bapablefofttreeting, pueveptiegatulayigg the onset

el ayi.ng the.onset of, and/or redycing the effect. of
of, and GE el i r T S orate s b taRg Aprashgiel Tfladimatory
conditidridfib aeMIBhPIald @8 KA1 IAQRSed Ber&iaNthe fRhA R uASrot&Rlive cf®kines”
used herein, the term"tissue protective cytokines" _
refer toagy eytokinedhg} icy desiviaiee efraythtapoztindhat passesecsdhe tissue protective

st KOO P M RSRERERLhSs LhSHE B Bh B ormor
of erytlRéSi€a1 s Mg taypsiktio b RC Keostpref@aisly, e tisafe proteetiad cytokine
thropoietin's erythropoietic effects. Mst

er
lacks all P%‘{hé egBropoictin effeeis f @ytihrapoistin; Fer exanglpnikis maxbe al |

£ hr-QDAL &t i C. - r i-eti
sccomyHehod R bR B b foi Gl BB Shaflof] SRRk ShAlbrofees tha
affect i phhintaepligial attrithites ghudivarin half-lide) arstrattuealability to bind to the
roocesses that ffeﬁ i.ts. pharmacol ogi C@% attributes
erythrogws%a%ﬁr ompmer Nopdymiging SKFBRIeLPE TRl H55Ye POTEsHNg

cytokinb®fdrSe FAth Y BBk Bnt{oRGEALAY thE FERAiiBecti MO tb kil Hi8osed
exanpl es of suitable tissue protective cytokines for

in Interpational PublichidorpNe WY 0200985t andrlU SnBétenid thiticatiors Noe

2002 0B Shd S TSR B3 LA RO i i

entiretyPubl i cation Nos. 2002/00868 and 2003/0072737, which
are_incorporated by reference herein in their. _
énedditen, thatissueipiotesiive eyfiekingssotesepyidh Getrosent pveRrtionemay

includefﬁfo HRfecltlel wal]lhdem&ﬁlgéﬁ{% of 3 Eggt:‘ogg Ex@%‘mé nl%lﬂg ety%:t)l:s)%e,
nol ecules wth a nodification of a east - one

tryptophdrgiontysind esidne or daybaxsi goupd fry plsoRbABmpIbted Yt B AL tissue
fesidge or carboxyl groups are al so contenplated for .
protectiyg £YiRKIneF a&QEIIpg bt e Pieyat &yienitot eSheag essidien gavoPe ghgmically
moa AR LA eSS e R ey AT St
(acetyldtionrir suaypndatydnthiiationaaythixtiresthémo€ tay Hasclased or International

. succgin [ nitration, or mxtures thereof, as
Pubhca@‘%ﬁ%&@%ﬁggsﬁper national Publication No. .
W49 2653280 profdtiiSe ctbiEind bEGY BriEatifchtive rﬁaé; KéRBarYlated
the present invention may be carbanyl ated EPO. As _
EPO. A% disunssesdnithe baskgionkoftbe fyention, hen-EROdmsibean resharciEpidn
connecggﬁ Rﬁ%a{nfe%sgf %:cﬂ%drelllﬂ ﬁﬁlﬂ&%&}?ﬂ aWIOES querCeoat MRtio ogf
acute rena ailure, I'ch”i's a po sﬁoecé%’ncamn

septicedia. SEPY¢veeBedaustiBWeERPO had e aussoistilacEi®y Nas, the ability to
erythropoietic activit [ t he abilit%/to mai nt ai n
S

maintaip RIS ovls i e bpdy LSt iHion o) platelels vk Hlopd eils are
increas®d ﬁ{(ﬁgl%%ts Beedmb h%a&ﬁlle luﬁof%«ﬁninistration thereof resulting in the blood

thickening and an increased risk of thrombosis. Thus, the use of rhu-EPO would likely
exacerbate the widespread clotting that occurs as a result of sepsis.

Unlike rhu-EPO and selected other modified EPO 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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i ncreased and pl atel ets becone hyperactive upon
adm nistration thereof resulting in the bl ood

wao hioskensng and an increased risk of thronbosiBCT/Uk2984/031789
the use of rhu-EPO would |ikely exacerbate the

w despread clotting that _occurs as_a result of sepsis,
incorpotated ik éts enlireP§ abamgaled EPEH hewrest, drsdpdvaatigepesly maintain the
1 d
tissue pm&?l&? (I’r;tg%n% a3t Cybgfg%ﬁ é?%%ugggbf gfﬁg@?%veg. a‘g"ﬂ{é I’%al%’l%d tissue
protecueé amstién Mnﬁﬂte&EEOhg mediagidithrougle épinteracie i withattesdue

in PCT appli n_no. US04/ 01309
protectiy ecop eI LA &b C%ff Fpaicaan o SRy @p 009, Thus,
carbam iHeAFPY ﬁﬁ)ﬁge ERP10 BENCYRVent ARES) VA, %ﬁ@/@#‘ﬁ%d’uce the effects of

infain the tissue protective functionality of
pro-mﬂemdmgmn oyiskiEBGuchas il“NFbmlthmvewkhtlmm 1nc1h@ng,éxua tmae timited to,

sue r ot e functi,on of r t ed
sepsi, LR e PR BEHIE: L0 (LBPa56R PR Aoy éohditions
Wlthouhq{o@ g @itd Nk JTeERRE QLo k&ofated with 36d BaiskiGICdS
appl rcation no. PCT/US04/013099. Thus, carbanyl at ed
erythIOEF?@lmBI;a agditiggdrpcause ttheecairbarrprl@te@ PO rdelrs@&eqqf éhgpeesent
r.educe ef ect

anCntl%l‘S/EiI‘ 8 ﬁffﬁCé]SYe érbelﬁ)t(eggng.wms CIIHSI§O§%?¥ Fﬁ()j IIl}]O].BC €S Of the

present ifentiddTare @grticOlarls ®psdfRial dittefingSrevaiinp Cﬁdlm:lgﬂi@ onset and/or

chroni c di seases _and general inflammatory conditions
reducingjthewflpcts s sensis, ﬂ‘H@S]PP% @néﬁemqyﬂtm%?nw@fx ?qnalth%%elpa%l%@s

& -
susceptm(%%{&tshjgge %%’Hggﬂggag i nré,ncar ot ?&tfi%g@%@&ﬂ cu1|t1 Se%ndo ge-related
conditibrize present invention are effect ive in pr ot ectl ng
ai nst necrosis, the c | at.ed EPO nol ecul es. .of .

TRerefre dbnitsshepahelishedipBng BY (e dureaiPy MHEAGR EpGe FPO with
alteratiéd @Patt 138k orRIoB YRS 1y3e réiSdiRY bP thetNierREE broud 897tRE EPO

reducing the effects of sepsis, adhesions, and gener al
molecuiey fvhiohnfat wn“yoawnﬂﬂm amhcatmnpmtay elsp e sqfsr@@ifipuatﬂ e1tegy. The

f det I
modificelfty e BS AL Al B repBi G dhEBiiPTr e MlsP o R Bhowr
with ant dnﬁﬁ&@rdﬁ'b%&ﬁfyhﬂ%ag@ﬁﬂ GHor RRarBple] e gbibriRMédcObn BBNeREbElow is

nodi fied EPOw th alteration of at | east one or nore

represehipvhel anesneiedktogerhanylae pwtgish anchpsdifi®:of t he EPO
nol ecul e, which for purposes of this application, may
al so be referred to a s "sites". The nodifications nay
result fromthe reaction of the |ysinelresidue or
Nt er nj-nRl=a8-00..91) Mth_awmmbwggmnHmm\fyl ng
agent. For exanpl e, e generic reaction schene bel ow
i s replesyeric Ad ve of ne net hod t oC¥BIWARF Pk
proteins, such agpERFerhihust N=C=O + HN - (tm
| socyani ¢ Aci @r $iga dvaimpk aised Al ot ei n Ami no Term nus (or
side chain ofLys orArg) In another enbodi nent, one or
nore | ysine residues on an EPO nol ecul e may be

In another embodiment, one or more lysine residues on an EPO molecule may be

st

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 alkyl 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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carbanyl ated by virtue of reaction wth a cyanate ion.
For exanple, one o r nore |lysine residues may be
wore@sHsred7 by i ncubation with PCT/US2004/031789

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

enbodi ment, one or nore |ysine residues on the EPO
anhydrige [suecifie apltyerideiaFiphthatip appidade d Thamodidisd hesipe msitye nggy also
be chenﬁééfiy'rxte(ﬁﬂc%.ar banyl ated with an al kyl isocyanate, an

aryl’ rsocyanate, or an aryl-thioi socyanate,

08s pembicdgtiye rdsiduss mal aBnbe habaepldibysedctingtbe ogsidwe(s with

.. lysine residues are akylated b reactive .
trnitrobgRSpPRABEAFIT Or Balt it ohr Bote) Fruhst EPpOfER TR} ape ), more lysine
i girlel bi3enmvaWile: o584 ba SyBRINEF S8ve, 0o,
lﬁmduﬁ%ﬁ?%gfﬁg aﬁh&ﬁ?ide. Tﬁe ﬁ%gified Ygine resfgzegﬁay
methylgdysal ié-ddospgloadsbye, te fuoette c@mspordingalphd-gaibeayalkyl
residues may al so be carbanyl ated by reacting the
W&si due(s) with trinitrobenzenesul fonic acid, or a

Btldr nichRie of carbimyiatioRal betiscdnh agior®itice WHHEhS prd¥eiite
' ysine residues may be nodified by reaction with

inventiayl. yisx a}(ample,lgthg methedl] digpesed st Ploep etal g7 .,BI%tCﬁI;ﬂp@, 96&:5339-945
i 3= i . .
B e

Anothef &fRa/iy b4 inethotidy crbaigadon 18 dcassed anSaalwd &dulf 1890, Biochim.
] present invention. For exanple, the method di.scl osed
Biophys. dety H3§:1@p-%amhers sippiihe lyspenpsiduss an eyfuopistip p) s
i tabl e way of making the carbanyl ated EPO
Carbamglgf:eg'r ding to the present invention. Another exanple of
Andpishnehtohed alsdvanardyaifitonforss df ERQ sxathe useatakding to the

al, 1990, Biochim Biophys. Acta 1038: -9, where. si
present g Juton® FESETLS IF Hor Y BEs: e Aol Sibfecl o
carbam§BHBR 1M 3t e fn; iARHotheSeBiihaietie #POVRoleailY sabjetie

ornms of EPO may be used according to the present
carbamiyfatiemisiio . fothand msyeh anadheaepibediniant, dheERABBalcaelasubjeetdo
b Eﬁg nole%%%e subject to carbanylation is in fornm in

carbamy iy Ph &2 bodi ment, the EPO nol ecul e subj ect to

TRE bamith flatiOn piotedshréfefaBlyndccamdor dperRid odfidhdQifficient to

enbodi nent, the EPO no| ecul e subject to carbanyl ati on
substanfigelygpdice o campletely elamippiernshropeisteadiviy e oas Fbodiment, the
carbamofaglg{x §rof08§s i? BSR4 8 a gdfﬁaeﬁt%{rﬁ% één%'a.tto tnove at least about 90

{Ubst AntTve 9 reduce or conpletely elimnate
percent®fYliditep.olredriothea embudiment, kire cartens/idiwd preress it preformed for a

.carbanyl ati on process i formed for .a sufficien
sufficiepf fae pErpGP FHOVR ALY abot}t d3 oot Eh%teﬁeﬁ% ainf ity
embodlﬁllééng, %h@ca@%ﬁoﬁﬁﬁoﬂfgé’é&b B forth B fo® @rsméngﬁh%‘p d¥0dGE $Emove

erformed for a sufficient time period to renmove at
100 petcemtstf tlalrtes. SBemetivantthisimaythe widweadsas carbamytlating erpibropoietin

enhodi.nent .. the carbanyl ation process is. perfarnmed
fora A P BRO T A E BBt NPetou G Rb et TP ah BhgFpgBnen
at leastSbi @ ysif¥stif hAdthbv@hboditBitSardey 1dast sigt? MasheAsesidues in another

carbanKIatlng ergthropotetln )
embodiment. The time required for sufficient carbamylation to occur may vary. For

derivat

instance, sufficient carbamylation may occur over a period up to about 6 to 24 hours, up to
about 10 to 20 hours, or up to about 16 hours.

The tissue protective cytokines for use with the present invention may also be
obtained by limited proteolysis, removal of amino groups, and/or mutational substitution of
arginine, lysine, tyrosine, tryptophan, or cysteine residues by molecular biological techniques

as disclosed in Satake et al, 1990, Biochim. Biophys. Acta 1038:125-9, which is incorporated
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for a period of time sufficient to carbanylate at
| east six lysine residues in one enbodi nent, at | east

W@ ewsn3l4ysi nes i n anot her enbodi ment, and at | REBUS2004/031789
ei ght lysine residues in another enbodi ment. The ti me

required for sufficient carbamél ation to occur
by referewer% in ithertiEpiy e FosgRRRIDs, sptabiclissuepIolactiyn cm}m@é éqglude
S p a
at least QHEEr ARGy otgtl‘rég ![*:@g%‘ﬁaéiﬁ ﬂ%ltggﬁlt%ﬁtl%é Egzssm V‘l PssggiéA E13A,
R14A, RI4B, 4By 81498 Tﬁkan,e‘élﬁ‘R;rY 10§ K20 A, ﬁ(ztOlEeEpiAs@’ms C29Y, C33S,

o3, PR AR s AR pe R B b A P, SO s

Q59N, EG@NLGWSt Lﬂﬂtx%%@{ Qﬂ9‘7D”S10¢R{$106E SDUOSZ&S’S‘TQOT G101A, G1011,
ophan, or cysteiné residues by nol ecul ar

L102A LR]dB@g SéedA+EORhiLd 088, B, Jd06k dd 074& BH7dk &108KalL108A,

1264130k BHERed g ROk oNUAEA TR A R U,y K524,

L153A, 701558 @1BbS, I6AUCYT ADB £3 A, N$4KE ABON, eBRTYB38KL NBBREP42A, D43A,
include at |east one or nmore mutated EPOs havi ng a

K52A, KP7 A, Kl GAi Bi324¢ 11338, T4, KMOASP1434R1 0B A1 R1Y K152W,

cr54A B4 5. G40 R 80 rd3fs i B s

are desd¥béAin Ed-8éndikdBIS. PA#ERubYidSHn NEsL EOO%]KMQS @HNZ/ GEBBE]16 and

L67S, L70A, DO96R, K97 S| OOR,. SI.OCE
2003/0@208 A Wiirkopie, m@imﬂed gx@%fﬂren@m%n 1118]@3? enmq%A o%@@}iem

E )
nomenc&ﬁc&%kse%%%é@ th-l%%g%lj?ed h%l%%cﬂﬁ%s%cteéﬁgﬁthe Rn%é%& amino acid’s
one lett&1&HA firg1 foPawed b$ BApoditiabih, thEEBOINolEGAe, fpll@l@lAby M4 K,

A30N, H32T, N83K, . P42A A _K5 KO7A A,
replacoipRLTITD 154 A1¢ Yl POUey TAB AT R R to PSRN
molecultlin 2MictKhb4fino @80, fad Bdrthe 1B BEQT ch%ﬂig&ibto Bt aapdie sciaf

t he above-referenced nodifications aré described in
oo lnmuen@)od}ngnt Mg @sstie Probictizaeytokiniomy indod; onoagggre of the
002/ 086816 00727 o)
above sb rrlgué éop&]pcrgvﬁ etl%%(t)flle/n ﬁléliltrgtldenﬁ}ga) n%Pm% Ul%e I?% 699,[, %?2‘52{

P42A, D@m ﬂK;hﬂD lKﬁSAJ,SREIdAhE’HBAnKSZA eKAmQ,r&@dBaml 0®A ACH @I6As‘1“1 32A,
ted wt ive one letter

co
I133A, ﬁ<’+1|4§A; W%VKONW%)MW% %%@Eﬂ%lfAﬂKtlﬁ%A#@%l @é@% CI61A,
orR16LQ| lowed b y the replacenent am no acid one letter
ode. For exanple, SIOCE refers to a human EPO
mYD‘stdL‘ aoghdrembbdindent, dite esieproéectide d0kintdunay arcliunde doasinations

of site BiERETnaI sty Blole ROy BrBOb . o SOy AR RS nrRa 08 e

RwsEfm@sQerA@K@éAt RE4EORYS AR, @MQB,@A RO 990 /K45A,
hat the site nutations do not include |B8A C7A, K20A

K97A/I§M/KB&3A<52&5@7PKK$&AMAKM14RBZA K49A, S| OCB,

ko7A Ry syasp s Al ol N N K s Sy ISR e

anotheiSdrhbddimea] he tiserhastedmricytokhres Hb %Sﬂ'hﬁcllﬂﬁ@hﬁ?}ebf the above
ytoklnes may i ncl ude conbi nations
combinations. In another embodiment, the tissue protective cytokines may include any of the

above-referenced site mutations providing that the site mutations do not include any of the
following combinations of substitutions: N24K/N38K/N83K and/or A30N/EH32T.

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

to, K152W, R14A/Y15A, I6A, C7A, D43A, P42A, FABA, Y49A, T132A, 1133A, T134A,
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of site mutations, such as K45D/ S100E, K97D/ S100E,
A30N H32T, K450/ R150E, R103E/ L108S, K140A/ K52A,
WOK108M3 462 A/ KASA, KIO7A/ K152A, KI7A/ K152A/ KA5A, PCT/US2004/031789
KO7A/ KI52A/ KA5A/ K52A, KO7A/ K152A/ KA5A/ K52A/ K140A,
KO7A/ K152A/ KA5A/ KE2A K140A/ K154A, N24K/ N38K/ N83K, and
N147ANDARAYRE20A ) GISdt, GIRSARET 6 bradiBioaA, Gaseesponginganutations are

known {g)gtﬁ%s%%tf 'o}[(ﬁn;&)ﬁsg lﬁ' i ‘?1"?6 o“t)%t e'tﬂgﬁéﬂ{giqn f ”%wﬁ) %rotvxﬂﬁ h@x@:ﬁgﬁe Thus,

nat1 ons n ano i ssue
in one emhbﬂﬁﬂ:éﬂt \the tysi0 hord'uﬁslvaaytoklmelduekanca fipclofe dnk@r more of the

ahove-referenced si mut at j ons t th -
modificglgns P HDIGRGR TRAIFANE Ry el Ay 2grct g fmfﬁge mutein’s
ability t%‘?)m \pﬁ’ﬁ {19RZebr. SF‘lﬁﬁfef @h%ds@iﬁﬁ of NEAK{DRBIHRB3HE @fﬂi&lﬁ%s is

H32T. Certain nodifications or conbinations of
mcludednmd—pmitngid§ RetgntaApmicatiethio f 108&1i 2,965, atjorady ddeket no. 10165~

SR AR S
NucleidRé i TEREA GBS P RfccEORNR BRI AtRAS atf Eﬁﬂhﬁbefm&ﬂbf RB$ponsive Cells,

include, but are not limted to, K152W RI14A/ Y15A,
Tissues) g, Oxgans,” the3atirerdisthosureag/avhish 54ncomaatad by refemncerharm

R oAt A P tiE Cyp el S AR ARG Buion

include@ﬂiéllﬁk@g’ Aetinle Ichd:miclllytf hedidict BPO Welcdeles HigElodedlin ihﬁeﬂnuﬁiaﬁal
hornone. Thus, in one enbodinment, the tis

Applicqiog s, (S R3H0AR: HES iratss afpmey Reriahis AR PON AR agftcmber O,
2003, ehﬁt‘?edm?ﬁi)%}g a%?'hg ?L{Pfthl%'b?%gfg?%ﬁﬁﬁ/ft ﬂﬁﬁ? qqﬁﬁﬂ@ﬁfoiécﬁ% WeRRity of

e nutein's
Endogeaboiusi Brythtapolstind, which is msorpemmdtm its eﬁueityﬁxyrreﬁrmcl hgreom For
f h k I
exn g s S S B g SR uces PO
that haﬁh{d@fgﬁﬁé’ atdeg 8he Rmidd Heodtifiddién 99 ledst biedbfinéd N-llced

3, entitled "Reconbi nant Ti ssue Protective
Ohgosa@}lanﬁw elwgnseor e Brlidkgd nl;ggcma@qh@nde Auiind svIEreen thefchempical

moci 35 S0 BB b B B SRR IE PPl PR pfon
thereof MM 64k dn¥bddite extPHE @P@mbhécﬁl@fsﬁ‘éjeﬁ(t@ cﬁk@lﬁlealﬂnd\diﬁ@ﬁ%ﬁhs in o
suitable tissue %r otective cytokines for use with the

form. Ipraég@ﬂt emmﬂémﬁmo ciERE) malesulesubieetig chemicalgnediBeation | ﬂsyn B

. 58 i SEIEA G 381 Kty b Sl acin

asialic. dIQ@leeﬁndﬁcer eﬁﬂ)ﬁﬁﬁhdﬁﬂ@ﬁe Emﬁmiécﬂﬂréjmbj &8t tozmeﬁucaémbdtfﬁ(mﬂlon may

n Actln |ns ntain _Ti
ARATERE chimen o A e A B LG R cBE e, Nutley,

NJ). which is i ncorporated in |ts entirety by reference
herein. For exanple, suitable tissue protective .
@ytramic‘t;n@shq‘sbcxm@slm vettot kisteprsananbe utiwed té predicechedissue

protect% 8W?@%§ B et;’l)aeds% {?\I/je%gl?}l Eeast 2 ﬂee w‘ﬁ_ mﬁ&l‘gaue protective
cytokirRlié BRs@66 AR EPDEMEIRaI18Syafibud hest-Exprestkhyotend asgdehiavelidSuch
chain, wherein the chem cal nodificati on I ncl udes

host-expxaseieR Fystemssigp¥esent yahiclss by IR ey be pradjped amgrsubsequently
purifie ﬁé)lﬁg %@(} ﬁ%{'ésgﬁ]t cte{ig h?npl% l\ﬂlegrﬁean dﬁgﬁgd Sﬁ&tn’sfeggg \&EL%Q,he

ersu Bm Cal o cation s
appropriate nucleotide coding sequences, exhibit the modified erythropo1et1n gen.e product in

situ. These include but are not limited to, bacteria, insect, plant, mammalian, including
human host systems, such as, but not limited 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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form In another enbodi nent, the EPO nvol ecul e subj ect
to chemcal nodificationis in b form In yet another
wepdsasent , t he EPO nol ecul e subject to chem B@l/US2004/031789
nodi fication is asialic. In yet another enbodi nent,
EPO no| ecul ect to chem cal nDdlflcatlon ma
CaMV b@%wm@wmﬁe JI% @Eﬁ@ﬂ@gwg h repgmpipantpigsmid exprossion
vectors(('é'%ff M3 cBﬁféHﬁn% 85 throp¥itineMlatdiholebul¥ é&hﬁ %e@jences or
oSt - expression vectof systens nay be utilize
mammwaamﬂie;ysthms,tmslgdmg bummecﬂl systemyst eki, REY 080, GMS, OHES BHK,
when the tissue protective

293, 310 OB OB P GO B et BTt BLers dertved from

the genhﬁ&%f%‘hﬁﬁ%in%ll&é% QS allGiNioR&in Ye&HoteSYE fom mammalian viruses,
host - expr essi on systens represent vehi'cl es by which

e.g. themmﬁyuw@temr@me@edhgmcmgwﬂem lpponmm fied, but

r8s r.an
B B GRS et B o o B BB g R of e
inserted esfuense Sor reodifiél dndiphsceniesl ttfel e ﬁfo)dh&flﬁ B Pt on
product in situ. These include but are not |limted to,

desiredp sk moah lqaﬁg%%nd IBPHATNG PETRIEIT BIRIUGHERY &P HgPRTiARifor the
functiol ®F 'ih Qx;}l B%hosBYF o n@%af* lgﬂltu?ﬂwtaﬁ dlfpesfgﬁttho%ﬂélls
syste ect W th reco Vi rus expres
have speeﬂcan&h@ms@s forthe pbspirandistjonabprbedssing gncEEi@dﬂmia‘tmg of proteins
| ant ens infected with

C . SYS
A B0 LR ST R EATRALA, o oo e
modifiCaidhiah ?Y&Essfﬁgs@i‘tﬁe Wrdi S prodBaiesst @ OAG 8Rs SRS %'uﬁ myotlc host

Vi rus, or transforned with reconbi nant plas
cells thatqppseess rrlmpellel@t mashl(l@*y dor, prtrper precsssing oftba prinairy transcript,

thro nol ecul.e codi.ng seq ces
etvoos i RO R Bb o L o b P TP SR S R R Bingipbion hos
cells, itl@ing hild&8host €4, inchlde bRHfe ne98mited HTHBHOCHW VERO, BHK,
r econbi nant ex&re33|on constructs containi ng pronoters

HeLa, O YHYCKs B3, Bhe 29dnRS. of manmalian cells, e.g.,
I [Welelsy Al i

05 0 30 Dt O s TR 0o 4G
preferrdd. Sorpxamplepcell lines dckd Bﬁbl@@xplﬁsma recogibinagt fisse pretcle

chosen, t hat nndulat&s the_expression_ of the inserted
Cytolﬂ@éaf?é%ﬁiee%l%%? SPASCTPHUS M Be ghgResed sRether thanesipe supisssion
vectors! tHatld3BtafPER1 otigin %%? RinBa 138 ShJsE gells%‘zlﬁ Be MRS T | %v‘i)rﬂﬁ)NA

and processing-o dtern products may be | nportant
controliedrbytdperdpumﬁaxpresmbn térerop eletnents, e. As plonmier, ¢nhambeas eequiences,

|nar il e.art, nt host cells have
transeri@fih Pfminafitk o dray s Stke SO U Pl S ST manker
Followfgate ﬁﬁﬂoﬂﬁctﬁﬁhcbﬂiﬁ)éjfofrélﬁrﬂbl\m] eREinBed SdIRIAYE A8REed to grow for
products. Appropriate cell lines or host 'systens can

1-2 daysén ap @%@heﬁl anadips andthenareswiiiched torrolectivamedin. At selectable
t d
mara 35 SRS330 081 A PO LI R RBESRRE s alfnl e o

stably 1l’(’wgl’atdﬂﬂfe)p12fsﬂﬁd nito feir chfdihﬁ.‘cfssmlem gndfrotvhe i fHRE Yhat in turn can be
nscré gl ycosyl ation, and phosphoryl ati on of the

cloned D% Shis elisganeirRaReaSh et edlte ensineer
cell hnt::sint%]_ﬁ Rgs e %ﬁ%&t#@&!&%@ﬁe Pl%tdu&r QuBfngineered cell

to H 108
lines may be partlcularly useful in screening and evaluation of compounds that affect the

)—1_

functionality of the EPO-related molecule 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

element into the genome of a stable cell line or cloned microorganism such that the inserted
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HeLa, COS, MDCK, 293, 3T3, and W38. For long-term

hi gh-yi el d production of reconbi nant proteins, stable
wezpsesason i s preferred. For exanple, cell |iPerUsival/031789

stably express the reconbi nant tissue protective

cyt oki ne-rel ated nol ecul e gene product may be

regulateiypl et SPPerRbY el Ainkedivith dhgrpdeggnoss §IiY8ﬁ0§eﬁ§@ttrbm§tetrh gene.
For exagrgﬁ% %h%n%(d(%:eﬁ&g(ﬁﬂ(? ﬁﬂ%\ﬁfgg%en p&ﬂ i Fl&gl%nl'y "glgﬁbércggt%ﬂa@g “Plent", ie.,

an EPOegqnie ¢iss isrormaly netl explressadndisis eeprgssed pnlylmtzeny loweidvalscar g cell

e, B S SRk o SO SR e e

expressjlz&ﬂ 0Ny e'ilgrets&ﬁ %eﬁ‘é 5RARGA %t edil ﬁﬁlﬁorfr&rcﬁioggbnw Alternatlvely,
engl neer s maybe allowed to grow for 1-2 days in

transcriptiogallyi sthgdenvedermus ERED gane mayrbe astivdtedheylinsertian of a

. sel ect nmedi a. The sel ectabl e nmarker in the
promisF G sofEaiY CFREHEAL W Grioet B Shnce {0 ( he
%@h&%ldﬁﬁuﬂ%@ul@ﬂoﬁamm‘éﬁﬂ thy b&inSdredal idtol Mt A diElidel® cloned
lasmd into their chronosonmes and grow to form foci
mlcroorgaatsm, suchut is openativey dinberewith ar cedqsareisdrythiopoigtn Ben e, using
v eousl
techmqélﬁ s%céq q%rgf:t{cjg f‘ll ngls? 1%9 e@%%gtg% iv'&%le%gg%w%ﬁ %go&u? to those of

skill 1nml>€ ﬁt nd elsetewdribal PrutiePgeneNqRede38, Us3 Pateagod e2iesj051
I'i nes na¥ be _particul arl n_screenin
1!

ful d
and 5,358 b eBRem BOaHRaIor A WOPBL022k and Dt GioaT hyp entir
dlsclosﬁxlres to?%hﬁﬁgfe{ 1?11:(?1‘%)@‘% A Bﬁx‘éf&'é:hcg ﬁ il oduct .

ternative ssion characteristic of an
endogenous EPO nmut ei n gene wit h| nacell line or
m cr.oor gani sm,magl be nodified by inserting a
regul atory elenent into the genone of
1 ipRRkR if@intioh hRE rélﬁte@io‘i‘ﬂﬁﬂnéﬂeﬁﬁ&a@ ESRPOHHBS Yedhudifi@ the tissue
the inserted 17regulatory elenent is operatively
protect}viersiytadtings phthe irecsemdnygmtions Besapshithe m@m@tprﬂteﬁmeeqytvkgwﬁeof the

presenﬂgyﬁﬁoﬁggvaln]t%ﬁ%%sﬁ{ Iga?v%gﬁ azlkhlg}t%g? |algl:§ Qra Talt tg% e&ec; 0 PO gene

proinflifidfatore c;ft@lhﬁ@d kychnRITNEX R &H e thecubﬂitg te ¥R ERdes b h cell
at very ow |l evel's in a cell Iine, may be activated b

death, fhg §@1i01<m¢§ arg cpiguAPktest §pr Biedrraimment RhsepRis, adtipunse wernds, chronic
s ARG bLFC RSSO SR RERER5 S0 108 G,
such ad stiks and mtyommh] infgétiomnt , endogenous EPO gene may be

activated i nserti.on of rom scuous requl ato
dn afdifpn, th% sspPliobec¥s pygk %4p of t%g@éentwm A BF sg%eglplated

for treé{trﬁgllﬁl cﬁffsé’ﬂsYs SREBAL, WHMADEd £26%l BflaMford BARRbSR 1ﬁe| |
ne or cloned m ¢roorgani sm such 1t |s operatively
individualaleksd ewparlencing detdogtion sf meytnhfaopties sidh ayeeheimei’ sig
echni h as targeted honol ogous reconbi nati on,

es, suc
Parkmmsc‘wdg[ﬁ ‘S\Sﬁe known to those of skill in the art, and

a &%hdﬁﬁé‘eéthtﬂﬁﬁc d}ﬁﬂﬁf&m? 8f @R linatioR 64R4A3R, théyhp%un&ﬁllyeéffectlve
4,2 5,05 and 5,578,461, and International

amounmiﬁhp B8R DFPOMSES CYIOBER o6 Hieprensat TETHODGBEerably i i gdeform.
As useﬁ g?%l g.ﬁ%rtgf?n Qtiler\%'éu%ﬁaﬁy gfféc@i%) 51918[11%“ %geagél al ﬁﬁ&{n? OFfssue

protective cytokine that is nontoxic but sufficient to provide the desired effect and

Phar

performance at a reasonable benefit / risk ratio attending any medical treatment.
The formulation should suit the mode of administration. 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 cytokines, i.e.,
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Phar maceuti cal Conpositions The present invention al so
relates to pharnmaceutical conpositions including the
WO 2@s0824pT ot ecti ve cytoki nes of the present i NRENUSINS/031789
Because the tissue protective cytokines of the present
I nyention advant ageously have the ability to
fever, warlingdpigy: Hemit ragns, igghepyia oRgandare.cing iesplio kesibance, or
ditishec : : RS tect tjssues
conditiEAt e o Ppinimiiery SoLR, 22 Lok ABels Sl pTE
chroniq digeass errinfliemuhtcsy psidtiors dhiesitabiesprovided e, prédt @8ictand

i sease and i.nfl ammatary conditjions in individuals
Strateggisse%}mi‘%ye 1 %?df %Sr‘ﬂéfﬁlrs?eg’dé mare defatl BQPYG the @harmggewicak
compositis:O¥BuRTEE dO6RHM Ahoh 3¢ §ddafPambiheaddi tion, the

tissue protective cytokines of "the present invention
& encgphesiprali @ chdipally madified or wiitasisythropaithiesisdnduded in

ser.al ..inf | ammt di t. .
the phalffAR e 8 OB b BTG ko B orolaent dhe chemisatlly
modifidde ythtdpefetindis barBsmPlatAGFERT Ts caiRiISPRPS ARfLd BEEPO

i ke. The pharnmaceutical conpositions of the i'nvention
molecule kit ptleast preeripaiptmedified lysme setiduge onarmedified IN-tdmainal group.

- ' ine.of nt_i ntion,
i skl BRI 6L B O 5 APRSTRE i AEREDL 1 open
inventidt dvetcapsatcs thelusy of4 ﬁle;ctEtchﬁ" tiaﬂmmpt'éctmmk@fes %Mﬂéd 8% any of
e me S AR S Abrs fhneae i ompositions of
the invé¥@ibh OFSBRGRPHL, (1R C?Iﬁﬁﬁ%ﬁﬁéa@ c nglﬁr(ﬁ‘l dfthd ﬁl@ﬁlgt?bﬁ%rﬁay include at

attendi ng any nedical treatnen e fornu
least ong eailprerykatad ERQ éhatrbrcreresilt afimbdiifgng etd @mork dyshidesidues and at

ar paceut i cal osi ti.ons of the o
teastonlfR 364 E08, G TR enEB0H i sunifo gl vifee entiromoietn,
such as@y OOk ne(s) of the invention such that the targeted

effects of proinflanmtory cytokines, i.e., 18fever,
WA Phasgacquie sogposiineneiihe siyenton macineinilaa thergmntically

Jhall ' ' st anc 0 onditiops rel ated
effecnvtg %inr?#%tleor{ft i anﬁ%?g‘?’i‘/&@}’% gitf)%gg ,an‘??g".u{abge.eaﬁ%‘?@? ®L#ihesi ons,
pharmavantingllyheatptaige camicos £ tdips@agethe Forai ok pfdpaPimbidisitation to the

. glgndl ti.an, is treatable provided the proper dose and
patient. raaSPS‘E;}?}C wbatistes), dep temp dphasmagnugealbseentablefomeand epaidved
by a regd @ aghlts RV FRIERY bt £ ekt Sgs&ggl%ﬁ{eh‘é Qs lﬂge lg%

deliVvered”in a non-toxic d age anount.. Th on
Pharmaeqpsdirrogir gegeralherecogized foredg:f lb}ﬁdnmﬁpeiutfaﬁm in a1|1imals, and
erythyopoietin i.s included in, the pharmaceutical
more pefiCHLORBURART T leftRvEAtiPi STerio A ey “ehtsot eipient,or
vehicleWﬁtﬁvﬂhﬁf‘ﬂh@@lﬁdré)eﬁﬁgisfa{dﬁﬁnﬁfeyédhr opoietinis a
car banyl ated EPO. The carbanyl ated EPO nmay be an EPO
Pk ogpties! earriprsgen be sieriterliquidtsesurhds fdlme sbipsibmein water

1ol 8BS iLfied.N-termnal group. |n .another
R T T MR —
oil, soytmenlbilj minerdl bél, Rsasesil ahdiRMHkeOA LORS YIMRIH 89 phdtErrdtd Barrier
of . a mxture of tjssue protective cytokines produced
when th9 pgzmpas?utlcal composition 1s administered intravenously. Saline solutions and

aqueous dextrose and glycerol solutions can also be employed as liquid carriers, particularly
for injectable solutions. Suitable pharmaceutical excipients include starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate,
talc, sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the

like.
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the nethods of the present invention described above

in the pharmaceutical conpositions of the invention.
wao-00503a6pl e, the pharnmaceutical conposition OPCT/H82004/031789

i nvention may include at | east one carbanyl ated EPO

HE@ is aresult of nodifying one or nore |ysine
iPhmacgHiraheomppoesitions & VRpBen mepalsh gontamn mimer amounts of

wind St Rt MO8l Dl ke e o

of soluamspesperistms, afiulsios, tabivenjillarapmes] Fovdeds s@stained-release
t.hera ally effective anobunt of the tissue
fonnularﬂogf@g‘f&\%%@yt oki ne and a suitable amount of a
8 cOMp Sids “0@kﬁe\/in@&ﬁi%ﬁtc%%@fo%ﬁfa{e%ras%gut%ﬁ ok 8 lpfo?%ﬁl de
the formfor proper admnistration to
Pharmagewjrally fgasp itmm:lqdetﬂtcse famed \’\pﬁﬁﬂrmub Igﬁﬁipls yuch as those

derived iR RY BB Hori T SRRRL SHE0 aRiie A0 4HicS: e ot Tormed
with frdd carbokRhbgroRsORRh as Hos®8dRed BRRESALUNY, ﬂo%ﬁﬂﬁi éﬁnﬂaomum

f orei gn_pharmacopei a for use in ani nmals,
calciung, 4ryip gMﬂ@Pﬂ%‘?S’l iporreptaaine; Tthethylapine, @aﬂ’chlylmnihoreﬁfaao]s histidime,
pnxmn@ diyent, adjuvant, excipient, or vehicle with which
he therapeutic is adnmnistered. Such pharmaceutica
carrlers can be sterile liquids, such as saline
soI ut| Qns in vvat er_and oils, including those of
Treat L on Methoeds abl e or synthetic origin, such

gﬁa Qtﬁﬁéeiﬂénlti‘%géd t1§ﬂ¥ :ﬂ?(ﬁée}:tlg% Eﬂt{)lﬁ](l)l@sea{rﬁf phcc)Lp D éﬁc?ae 8016189%1%}5

includingéa tisdve pp¢ta¢tmmlmm larecintepdesi for Gre therageaiic pi siophelctic
aqueous dextrose

ravenou e..sol n
weatmel LI SYEREY B Raerieotahha P UEruba! wipH ayeeem oviokinca such
as TNFC dthbdeTfectsRACIhdE ik bdstid! 1etH3l BC LAGAS, g}é {50 organ
Suij t abl e phar maceuti cal exci pi éats inc e starc ﬁ
failure Yrdyepdia regigenass dor sxampe as dgmbmtnamd brebdwt in Exam@le ) thelkissue
cer ol
prote:ctl“}é1 @%@ggér (lét; tfél@ p?eg?nt iy e%é &ﬁ? geé/exg vatipngfithe ‘mc}yks core

temperegjlhly @abswd the po@PY heneal cGﬂe)t@rﬁberatVi@ 8dsociatedangl th@ Péiea{sg ®f
ke. 19The pharnaceutlcal conposi ti ons of

Promﬂ%nmaéﬁw WEPkREP- A1598 demersipied i Hm:reawhmchnmfsmmn oﬁvgtlssue
| ent
prote LB ARAURN P iy R B EH GTe U52 etution in

the feveg @E}pﬂl@ﬂcaﬂm a resnlt sfi sobjectirgid @t ®, LS. Tis tlﬁﬂ@ﬁd)lté%ﬁve cytokines
stalned r se fornul ations and the |ike

ers, e
may be B0 B GRSt o Gl SR FAcBRS Eonlisgs P RRR iR issmmalory
cytokinésesuth ad sePbis 28l Eeﬂs&tﬂgﬁted%ﬂﬁl%ﬁ éit%;h cahinesRggept abl e

salts include those fornmed wt ree am no groups such
hsadditivnethg élrswﬁemolfep@vn qyylhm lof theipresepthios@ttioniaes also

rtarl t hgse forned
cone 585008 5 Bt oRot E
organ(s)smdlsslm(s)p’oh@&fglanﬂmncﬁﬁmb‘ﬁt WO ERMALYS, tkfeeaﬁzr\xl'a‘ils and lung, the

ydr oxi des, i sopropy | ami ne, triethylam ne,
kidney aZ’déHWTY éyséﬁlﬁ,a%ﬁléﬁhe PPgAte| Heused herein, the term “inflammatory

condition” refers to a condition in which mechanisms 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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procai ne, etc. Treatnment and Adm ni stration Methods

The af orenentioned tissue protective cytokines and
w@b@sosmeut i cal conpositions including the ti SBCEUS2004/031789

protective cytokines are intended for the therapeutic

%r prophyl actic treatnent, Erevent[on,_delay, and
l&8edhs tisugprotssiveeytelsines ofithppissent inventioomyy by tskito esat

. . j.ncl ude .fever stin
andior PE R Aot o BB b kR AE LI KRy Ton R sreilo g
tissue(s) ralterad. rEsbstaaditions Fay ietatgibeenisrd oD E&Idﬁtﬁing,gas Qﬁéuoaw
.. in Exanple 4, the tissue protective cytokines of the
non-iscliPpEa ated o BitPER, SPetrella e disgasesand Brfection fvduding
iral, SRQAY 2d GRLSI bt R0 8YinZe0h HRY b8 3L
sl 38 012 RSER. YU I PO AT Lo
chronicpdp op¢ Embedimenty theytiseld prewctivescyitakinksraisd mas@dn iafe
F gure 6, .the administration of a tissue protective
contenyly 5 i Py AR dlcE Ry Bpomationy Crubianisandemo
ischemigfc@adigibnd, DA cERUE HWetd BBreiifa & '
ma reslul.lt1 of _gubj ecting a rzgt1 ?o@i%’%ﬁgﬁg&@gggé&%lﬁ the
organ(shpst/ icissyes)dpiqukitives may be adninistered to treat,
I or uce.condi tions related.to
g?@%(eﬁﬁtogeﬁgr%tt%\ré%e %rg{eggyen%&gr&%sﬁf é}ge H@ﬁgﬁt .gnvg]i).;a)n may be used to
enhancesthpdieslinigad fat@@ds oTiek hiag e astthtblahe @B RANGAS thel thne needed to
ddition, the tissue protective cytokines of the

heal, redycuag.the apRRAEHICE Bhoqompleiely ebigrmaipiraating) rédyeingies risk of
-t J ' A tory conditians.in
8L PO A ARSI AL G000 1
mcisionguey be dramaticadllymedwdd tif nottdoenpddtelway sidad)Gvhea s tidsh€protective
rostrate. As

. ki and . urinary tract system and the rat:
eytoking S1RY BT HUERET P Pl BHRRPoRYRE REFET 1P npisB osous.
In additida t8 1 bioe8tiurds b1 ' inventi

y l_r eactsiﬁ%nm0$ Os pecific 1T Fgrﬁrﬁp%fgjyb/t% g@kgﬁggﬁ]@ggﬁ%’[ﬁ ‘{eﬁtlon are
useful i pdqressingoreings rashising domucandititins ddclidifig buimet timyted & thima

enous di,at or, chem cgls. In sone cases, the
(olunt 308 o6F QARSI SOES) PR il dpseaseietgh pg digetesior ypssglar
insufficleyicia®t i ncrease in vascul ar perneability and/or by
contraction of visceral snooth nuscle. 20Thus, the
Mozeoyer, fiedisees proteciyr Sioliees afl phimnasewsmhtonmposaions ofithe

L 0 event. i.nfl anmat ory.
s A T AT
INF. As démastietts jn Figuas Ve nsd .7bJihe ssueqidicti @ ks o e Ye@ent
. .ischem a-rel ated conditions, as well as
inventio 30 Tluie A APFSP fieR O BRI FrsaloTysutkiess. Bi-6 endyF

respectivd19 Ul BEdpEnitS B8R RRked L0y ' viral
Pt BB 8 By e e BE O e At e B Rtres of
the pres¢mijimyeption mapibe edininistony itbthempattes dirseciorteeai, greveit, Rdece, or

.. 1. ment he tissu rotective cytokjnes of the |
ehmmatlg %‘g‘f :3? og#fgn%ﬂ?rg*gfoﬁ@a sy%‘,as SYer; Wﬁﬁttllngal@ﬂlﬁﬁya%m{fé%
edema, RelevEaldrigh fallfileANTRISATY r&RRHCE T BRRnYRHShe RN ﬁ%{é‘ém@

. conditions, i.e., conditions where there Is a
cytokines ypferfgierwith qh9 upkseiation porrdindlapphajonyaytdkenes, the tissue protective

cytokines of the present invention may be able to restore endo genous functions interrupted by

the proinflammatory cytokines without directly affecting those endogenous functions.
Additionally, the tissue protective cytokines of the present invention may be administered in
conjunction with other known therapeutic treatments for conditions related to
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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organ(s) and/or tissue(s) in question. Furthernore,
the tissue protective cytokines of the present
WO pooésldon may be used to enhance the heal i ng PET/US2004/031789

wounds. This may be acconplished by reducing the tine

needed to heal, reducing the appearance of or _
typical hempieatieflgsesf irseonpinant erthronedctinyte deftera gha pabient shemgtocrit and

compl.i catd ' ' ' g 13l J t
o theraf B Ok E B i BroPichPE LB TR Y brk AR ol gt the
effects Of puoaifiagahdtyryrgikied, This waild pamii the abyofdveedddes shen

the tissue protective L5 cytokjnes of the present.
recombiinapg pRYIBAPAPIEN Brigrlpgnig disgaset ?relaoglieﬁ@: regycing fhgiskRf

LACLS occurs. In addition to surgical procedures
ﬂuonm?ﬁgg%#ggue protective cytokines of the present

T gingrieqmotacteveurytfkines iof ttedulesestsinnentino mregyderssdifarisyggematic or

.fromconditions, including but n imted to traum
chroniq A0PRIRIS RN Gpts 8t e EL, ahpas g b b Rish TR,
embodﬁ‘l%t,C{héﬁl?a?ﬁﬁgeuﬁ@ﬁ%oﬁfpoﬁ'ti@ﬁ’s%ﬁﬁe RV eMAHCAE Administered chronically

Insufficiencies. 0O Moreover, the tissue protective

to protey bokihapee thn tarpdtzchin tienteicr af gavo Miparwithdr gmbodimanh dhe

resent invention.may be used.to.addr.es effe .
pharm G S b 1 Y apr B RBED vk BuRkERRab AL H6E S single
treatmdh® TRASd AlredId Vet BheeLsmbclinad, b phirhRckitisl®mpositions of the

) protective cytokines of the present invention can
inventip gigcrdntipisterggia geveltq ®Wsf proi nf | ammatory cyt oki nes,

i e ol ! L ur
Tt ol B0k SRR LAY o SO AARARGEPAR (it WelbuRh, the
tissue prorciveesesiindsofelnd presentrimy efieonadayi td ainenstérédnprior to a surgical
t herapeutic doses to treat revent, reduce, .or..
procedue PHEAEB! SPTBACEYhe RSS! PhBTImARG Pl el tons o

sepsis.flec}fee&m%ﬁgﬁsfhie @Esuegﬁét@@tﬁ%yoyt@(ﬁ%@o?the%&‘gﬁtg inl &Rl rﬁila%hbheegiven to

or gan ITure and insulin resistance. G ven that 't

a patietti su¢o prdonendliswegery t Akd, pebri¢fiit metfittoned wbeve, administering the
. egul ati.on of. proinfla tory. cyt oki t he ti
sue RGEEA 009 Pl 58t TR St SR T bl Y an

effect WHTh BedhaRl oQEHHE, AIRRANG LMAUSnérblNaH hifRStdrP b ditidis EBlit Bhaty fhay
the proinflamuatory cytokines without directly

also rediidedbe apnyatehosel, enesgreelyscliminde peneng Aeiaithe SRty ,
the .ti.ss [otectiv t-0ki| . .
PR BB E LBy B S g S SBORER g o of

injury ot dheFtlkinemwaftéh amhapeiddtient undatgoiigtnajboabdonel tirgaly may be

) related to proinflamuatory cytokines t§$provide %
given thg HeigiPsetpEIvErcyiakines phhedkesri iBYenion ARe HEte Off grshpREy
r r

e Y158 SBRA0EIALE W o BRSOl IS,

complichitora pemmhing dosesaphisy athesibns) angeneray irflappedtetyi conditions. The

e A BB A SSRGS o O e
complét@lyge'&ﬁﬂiﬂﬁe E&n&%ﬂ&ﬁ{tﬁ& %urgé}? ieddhesikeerddl ddi’lih@ ophitemmter y

cyfokines. This would permt the use of |ower doses of
rkas erpnplenthe sissuetpretpdivetdytpkings ofitts psesentrineentios ezpyde used for

irrigatip] ShERYesTE.52 Wille RAHRE e B8, b irsohtoR TRHdiffy the tissue

protective cytokine of the present invention may be administered to treat, prevent, delay the

onset of, or reduce complications stemming from sepsis, adhesions, or 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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The tissue protective cytokines of the present
i nvention maybe used for systematic or chronic
W@vs08=6T at i on, acute treatnment, and/ or interPCT/US2004/031789
adm' nistration. In one enbodinment, the pharnmaceutical
nposi tions of the invention are_adm ?I stered

conditiogr B MMM EEP}Sr e SETIC GFOEFHYA RYIOKPIRS Of P gErserdny gntion may
I t

ve v SR GBSO S OURIITES s, r s,

inflammethry nomstiteoned acutely, i.e., for a single treatnent

t her enbodi h .
friae pibbadieb i iR AR RR Ao (R bispdnd vgptom are
admlms?eﬁiéﬂ intrStab@dy hitha uﬁ]\é@fhlgmryaatqu ls@bculdiRoGMTRASI prédeftsnsihied

he invention may be adm nistered prior to injury. As
period og“ tmrh: therpafter i ender tormseveat, idolay éha diehels ogrdeggeopplisatiens

ention e_adm t. S '
smmty S5 B0 P45 R TR by S bt e
composfRAS bSthe aV@hddn mayg be adiaiigrred &t droasodat ofuiRRp$0 ﬁg/kgo r
exanpl e, the tissue protective cytokines of th

mtraveq@néy ahihe timeeafinisry follgwedbyilQ ea/kesubcynepusiy f%ratl glloftgd time.
T I s e
admimspa"raswﬂy tb maatn;bpsm spbilize thepatianty emd/prengnt that sepsi$ gondatien from

an effect wi.th regard to sepsi.s, adhesh S a&g. the ti
progres i BT TIAH A Br & £ SATR TBHS OF PRLICEREY T jodiigey the tissue
protectiVESHEEnd YT tRPPR A B BntRin m955 b& Qcﬁﬁin?stt&led’ whh kAb®Rh&1biotics,

scarring fromthe surgery. 1n addition, the
anti-fungalspasitifaim sndthetlie, inpluding tlve histed iydthaniitevhaicapldin blication

o Wl ARt R B bbb iy mmy e

Phy &ninR@atidSSiuRe B(Brﬁf)@ﬂldn\/rﬁayﬁvé pactesil, k., bhe ntiegiedther than
invention at the time of, or_ shortly thereafter t he

the via thgidigestave tch ceenprample, paeripral alminesiiatipn Mg mejudefiravenous
r. 0

Lt i —

administadod. ‘Sdienipositieatmayealmticidntinistendd tihmbplatiseot transnnucosally,

inventjon may al so reduce the rance of , or
e.g., oraliymppsate rgetally b aeﬂhlwguﬁﬁg AR o8y #rd Ky ermally.
Tn addi Ht:' tRER oltﬁgte%é Qolhes TR pr sr&lt"fn)(fenti:o?lrm:%xl?é%hﬁmstta%d

ssue protective cytoki nes o the present” i nvention

locally ma@ae beea irseekdfodtreatnrany avéhoas hyuthe osaecsﬁ a gerfysate;thpicd application,
cl eani_.n a. sa I ne sol on i.ncl.udi n
e.g.in fogRHSOR PURGLY PR LTt A SrEcweb Pk Wy pOR cotheter
by meaﬁﬁyf PRippsToR); ot BY Bfkahofldndaiplank seidaRiplant BéiAY of Hor0RSSlon-
. or reduce conplications stemming from sepsis,

porous,am lseletingns maseria}cneinding membapnas: Bich ag siksiie membranes, or fibers.

rthe 0
conifEhLSEIPR A5 P LR B P, KD ALy e prsen
inventid®@! | owm ng a cesarean section in order to prevent,

del ay the onset of, and/or reduce co at i ons, fro
eprg enbodimens; b admigisagen gethepRrmace %ﬁ%fr%& ftion o1 the

inventt%gﬁ?)rﬂﬂe{nte'rﬁ Such %Enﬂﬁi%ﬁ%‘h rﬁﬁéfad'grﬂe‘ffontng@ i 4 8 Gmount of about

Ive cytokines o esent iInvention nay be
0.01 pggb wbonttsang ppefbiabht abdut 1 pg tcnalben‘oﬁ ey dpyné embodimentpftie dose
amountslg agolust 50(? SQ teoséb%ﬁ? 5m or %Hoec grl embodiment, the dose amount is about 1
ng to about 5 mg. In yet another embodlment, the dose amount is about 500 ng to about 5
mg. In still another embodiment, the dose amount is about 1 ug 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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inflanmatory conditions. In one enbodi ment, the tissue
protective cytokines of the present invention are
w@eivsnsmsered i ntravenously at the tine of injRCHUSIVA4/031789
subcut aneously for a predetermnined period of tine
thereafter in order to prevent, delay the onset of, or
amount w3y O aReHHd| e i FaoNsS Sige rh goPPesarspRAYSnClidh @qesus and non-
I t a
e R g AL RO e R PRI iash buers,
bacterigstata modi selutes ttebomtler the btbquos[ttcma\gdfstumﬂhﬂy Bbtdliewithrie Blood of

T R R T T T A -

also infludQRaget, Sa;lco'hBI@ ]S(QWHQ Sgl;%dd%ﬂ@ vefethtl€ of1€! \éﬁﬂh‘{&ﬂng@tﬁeggf

adm ni st’ered dai l reat sepsis, Sta I ze
ﬁ’élanmqeuu@ah dorpp@wecms aipgedsop phrsnieon dimingsirdtionmay be presented

. 9585 nore.serio S ver

in unic RSO SAT ook B e B te? Sl S bl fisdigt 35ehd may be

stored aDIyGﬁlﬁlll)z’&l (%é%i&iﬂﬁ&ﬁ c@ﬁdlﬁélﬁ‘reﬁﬁlﬁﬁg Bhly tAY Q([Hl’tl@ﬂ o?ﬁ%te?i‘fe liquid
adm nistered with known antibiotics, anti-fungals

carriergf:g.j Stgiilespline safionter injekions; m@n@rhatnty fries $e ukbd. SExtdmporaneous

I | i 2004/ 00465
inj ectlcﬁf stoﬂgﬂmlg %%cgédé ?Jﬁg ﬁe é)? ra%e(r%icr:heor{l ﬁte\lll\? cfer§ ér qﬁshaé’d
tablets aﬁm)mal shisafiment, of aibia; eemﬁmﬁlbﬁdllﬂgﬂaﬂﬁctwlepﬁﬂ@tﬁﬁrﬁéiad long
a method ot her, than the via the digestive
acting F?éé’tf th%‘a Yentionmyebe piavidett @ramelasmshv@tbrym@ﬁam emergency
rooms, af@ bH@R AL AMRMAQUS 1 nj ection, intraperitoneal

injection, intra-arterial, intranmuscular, intradermal,
or subcut aneous adninistration. The corrposi tion may

]hWawﬁLS,Ag a n1n|stered via inhalation or transnucosally,
i 9 nasally, rectally, intravaginally,
S0Bhe &ﬁb@dﬂn}ént HEPRERERNM] cAsbsiRBTIRS 1%Eht¥orhfsrformulated in

addition, the tissue protective cytokines of
accordggice gt TOPHWIPP@WW alphatheyiicst enmabsitivp adagteti ot inéravenous

at nent use.of a
admlnlgfa%?a étg Pﬂl%gl?lafg IL of F%.'in‘fl}%lg,t }31 Harga&etxlc?lncogg?ﬂsl}w& may be in the
form oﬂ\a idiu’rﬁowmmmhléifssﬁoﬁidwluéﬁds SLLEN NYBEN nebssdrit] @RtghafnadMtical

neans of a . catheter; by neans of a supp05|tory, or by
compowé%glw sqAnGlyds asplubiizingagenbinsdier alers gnesthetiqmmcbias lidocaine
I i
o o BRSO By B P sty o

mixed ‘@gﬁiﬂlemtunﬁlﬂlbsag‘e foime, faﬂmamm Bah dmﬂyﬁﬁhﬁmiﬂspdi«i/@&ldﬁs &Qx@er—free
I nvent i on.

b ted t
o G SRR TR Sl 8 S S Ak bl

quantit{ BRAGITE QEEALC WhéﬁQH@%rfrﬂaé’é%ﬁQalfcoﬁl s1‘c191¥se(ﬁ{t Ohvefition arg to be
parenteral . Such adm nistration nmaybe perforned in

adminigiered bxwefusipn.ch infision bottEwigystenle pbamtacButivg ] gmdef\m«a'bjr)salme

oS8 W R kBB, Sy S BB ) 2R e
to be admipOtira®by injéoion AOSEnANDHNterl1S sARe lﬁ‘iay]beriﬁ}o%aeé ROHEix the
I n_yet another enbodi nent, the dose anmount is
1ngred1§%%may@9@nﬁ6d E@réﬁé@ml%ﬂ%onl n still another
enbodi ment, the dose anmount is about 1 ng to about 5
For exanple,
Oral Administration

One of ordinary skill in the art will recognize the pharmaceutical compositions of the
present invention may be adapted for oral administration as capsules or tablets; powders or
granules; solutions, syrups or suspensions (in aqueous or non-aqueous liquids); edible foams

or whips; emulsions; or combinations thereof. The oral formulation may include about 10
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the dose anmbunt may be about 500 ng to about 5 ng. In
anot her enbodi nent, the dose 23anobunt may be about 1 g
WO 2008/082467 5 ny. Such conpositions may incl ude BCIES084/031789
and non aqueous sterile injectable solutions or
' i ch may contain antioxidants, buffers,

uspensions, ]
percenﬁ@czﬁvgpq pdergent by, weight agtive ingrediente daape embodiongb.sthe pans

ingred®HOS itMided i the io?}ﬁtfﬁ%lﬁatﬁnt ig 1@.5 : othPR9Rl 36 P %I%tggtn[g Sfout 80

recipient. In this aspec e | nventl on,
percenpbhaweigbe unistillanctbepamshddimers, tiayrad fermul Stdiidelidet Shout 25

cohal.s, polyols,. ri ne, .vegetable oils, and
Pefcen?néoxat%ﬂﬁ%eé Reﬁcgiﬂg We‘fgﬂggﬁ& é‘_EH"iedﬁggg‘G’i‘Fposi tions adapted
fTublePdraRt EEAtRD MSHAS iBRJIEBNRE PLRRSD 'ﬁlgxlq‘édtgfg% fherpof,

unit-dose or nulti-dose containers, for exa
magnegi plearnte sediyvingaschagine colylosme msigoesann icartwnhieo poidid oéd or salts
f =L ondi.ti,on requiring onl he additjon .
thereofg fSrogteé élg{é F%g?ﬂle% lrﬁaa.n&%}lcrq \éqg’ ah{ed)?l’%, \g:f)%.%/q,& s, $gi-gelid, liquid
polyols; of iitares fhefeof NSelatiohd siyIFB AL NAPWaRE, SSlydS Sugars, or
: Ex%en”por aneous injection solutions and suspensi ons - nay
mixturgsthefegloar ed from sterile powders, granul es and
N e8YS - anl 24 ' , ut.ol nj ect or . conpr i si.
~an .ieﬁ? e’catna%flggg%ﬁ%%?%{g g%?&ré) rﬁao r%‘%%‘?%t d’%%bSFg%)tﬁéW“ﬂ%r
admixddrwiting ineteriabthatodelgys disigtegtafi@r arei@T BB YioH DE thYactive agent in the

.ambul ances. energency roons, and battlefield )
gastror T T For et o A A< S AT Bre dofreosiedoringlesryl
fohQ1c BREHRCALEMGR hi [MMRLan. !
mo_nosf or r?gglgt égg in accb?ﬁ%ﬁgglgﬁi\}\%tioﬁr{?%ﬁ @dps r g%&ﬁi‘ét%{e}lg dz%lea&e of an
active ggienfmexceardhicyed overpoaiyttionrs adajftnecksfany, thetactve Bgsns can be

L ni.stratio o.human bei ngs. For exanple, the
Pf““"%ﬁ%lr’lﬁé’ie}él ‘fe%%?ﬁ“i%g’é’gﬁ? PTGy PR ial $ashpRseons for oral
administedtioh i@y alsd Wtfeflied SOheMitte ARAMROYBaPUEER 2 e}{\hjﬁrag)articular

.necessary, the pharnmaceutical conposition ma%/ al's
gastromtggtinglacationslug ke snegifispFhgeamzymaidd omditidmecal anest heti ¢
such as lidocaine to ease pain at the site of the
injection. The ingredients nmay be supplied either
Transdeepaddindliyrasionm xed together in unit dosage form for
%a l e, . aip a dry |yophilized powder or water-free
ﬁ'gg‘ﬁ‘?”rnﬁ? OfFpOSIing} #Apled {1 tyansdenmadiadiavinistitaton mecbe povided
as discr@ {e Lndi ' uant i ty. of ..
e R i R B b BT pipient
for a proleagédmeind o6 timer én additien, aHammicsitRabebnbiyodifiénisidapted #t topical
adminii nEiusi onbbottl.(ge with sterile pharnmaceutical grade
TWRHRY M8Y O& BV MR epS <death SUiPSputmS: defiansepowders,
solutior3QPAas) gbd@ Bpraf) dero¥d1€ ik N cRIEGSMRGEbeL fﬁés}%glgggﬂg #ﬁduﬂpwashes

are to be adm nistered by’ inj _ecfi on,  an a
and corghipgtiona theggof.n 3 henyhdtepise Bigtratoomis intichded fog tieokkén tsouth,

] rjor. .adm nistrati.on. .O al
e, o e A I GE B B B B0 L. Ay
formulateingniozemeiftgthphativeiagtedicanl. .G eEIBSS Mti)fY%'SEPb, E$ be employed
a

) .gresent i nvention npy_ be adapted for oral
with either Raradfipig or 8 pvake-raiseible cdaiment base) diternasivalie tis astive

ingredient may be formulated in a cream with an oil-in-water base or a water-in-oil base.

When the topical 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

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

Nasal and Pulmonary Administration

25



granul es; solutions, syrups or suspensions (in agueous
or non-aqueous liquids); edible foans or whips;
werws®3\es; or conbi nations thereof. The oral PCT/US2004/031789

fornmul ati on nay i ncl ude about 24percent to about 95

ercent b ght active_ingredient. |IQone enbodi nent,

W%@PM% cmg?%qné Aflanted for apgale@dipHimenrary pdpinistration may
include DA R B S R Mer Bl AL o e R BE008 P2 lerons
to aboutleﬁ Irnlf:mnsm IPaMd@rs maydetadiesniatesed by bapié inbeltioh thrabghithe fse

ercent i ght . of e active redi en .Tabl ets or
from a RERGELA B NIt B RG% i an e GRBOTERRh ch or
pharmacd:ﬁﬁéa‘l’ @@ﬂlﬁ@s@tléﬂﬁﬁt@ﬁed f@%ﬁ%‘d&%ﬁ%ﬁﬁBﬁﬁ&orﬁﬁg tdMRe present
saccharine, cellul ose, nagnesium carbonate, stearic

invention say ineludeliquid eiEesof.g., Skt spgeyact mealahpsul %sfem@}y the
de ve%tet abl.e oils,. waxes, fats

pharmaqe i SEEREE B oy riod B8 SRrminBusrec 7 i B Sy directy

Biydct Regalyaldtivgl rifleb b Shiplished W3 doep Stttdon tRioubh éh&ﬂLﬁ—lﬁnece
t hereof. Mbdreover, an active agent intended for oral

into the grpphayax pad oBer wagialbeadapted devides inchyding hiuk set Nunited 9,

t t
pesf il 2L YR DAL, S LU BB
predeterevaadplosages b€ tlacabumng@:ei&ht rmmmﬁmm&dl @’mp‘c@ﬁicﬁl@ imedded for

. . gl yceryl stearate, . gl ycer yl .di stearate,
tung inh3lafief RAY iRIGAAGHERSH OF ﬂ%a%utl?l}?eO%@gtasmYﬁe@gwér%s%re&ra@ﬁ, the
pharmacRfiday €o g&'ﬂﬁoﬁ%\f HRGnAGBbE \c’u%dacﬁﬂﬁgsté@@ YiaRu %W%On \dhrectly
necessar the active agent can be protect
into the pwphgrydegr aded within the stomach. Pharmaceuti cal
conpositions for oral admnistration may al so be
formul ated to facilitate rel ease of an active agent at

Rectal aid PabihCAYREi@a%bs 0l ntestinal [ocation due to specific
H or enzymatic conditions. Transdernmal Admi nistration

ReeeR! cemposiinms edatedoles rwakﬁd@@mfs&atm nay be prastided as
swpposi AL AL LB Y S S OB SR
about 0.8 perdentid $0 percbeyradiios aénvfe%gaedwrml BhgRehd? ehibedin®nt, the

ime. In addition, pharnmaceutical ositions adapted
supp031t96r1n?186¢5@é>r>ufabmrﬁﬁn§? horbh PeragLbleY wﬁg@t adtyedngredient. In still
another &hﬁédﬁ%ﬁﬁ thecarcﬁ%ﬁgreﬁféﬁpﬁ 'E)‘?ésgﬂsm 8 tsﬁ}gﬂﬁ tor@/qwaﬁ raﬁ‘fount of about

i'ong, pastes sprays, aer
2 percentitoogbent 6 pereagdy, qugﬂl i ﬂh&sa,spmtcbfrthmhﬂvmheﬁleqﬂﬂnnaceuncal
.conbi nations.t her eof t he t.opi cal adn1n|strat|on
composif Gy o B HBA IS TERBCLRF HOHBR DS M argeh apeh &
triglycerfd¢bernal tissues, a topical oint rrent or creamis
preferably used. And, when fornulated in an ointnent,
Rhagnmu‘imﬁé compesiting adapted for yagiel adomigistretiom qaFPepromiged as

ff
pessarieq Bt B oM, BolebToBaB Bty (Rafiondt y, ¢ e
active ingredient nmay be fornmulated in a creamw th an

_oil-in-water base or a water-in-oil base. \Wen the
Perfusiop pgimdngstralégi ni stration is in the formof eye drops,

TSR IREEY b fifsithATBESE 12 ion may also be administered by use of

a perfusate, i.e., pumping a liquid into an organ or tissue (especially by way of blood vessels).

In such embodiments, the pharmaceutical composition preferably has about 0.01 pM to about
30 pM, preferably about 15 pM to about 30 nM, of the tissue protective 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/1),
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of the invention preferably include the active
i ngredient, which is dissolved or suspended in a

W@ iosabd4e7 carrier, e.g., in an aqueous sol vent PCINESZN04/031789
and Pul nonary Adm ni stration 25Phar maceuti ca

which AR PR 315 IR 1 ES Lot TEVal of i SF el commgnd of the
present RYVEHRIS 5 ?ch@ﬁﬁ{y@m RN shgc k?()ppeﬁ‘éltamgj I%Vf’dngg?mgfecﬁlgp%l ghPfrom

m crons to about 500 i cron
about 2:0A0r> sbert S@0HP0 rad substatiallxficomf ethybug rglydmh eﬂqd;@lef rom

ehtoroh Gy bR R = HR L 2P ot

adenosihd?tl© lﬂﬂﬁq;lﬁdb"se N@SAM H@JPESI ilffeRl 3 MM ReEshA %hic@nateq 5mM
resent i nvention may incl ude "E@Ad carriers, e.qg.

CaCl; sgmM sopivay slugenates 200,4000pets PRRieHlan; A9 pitstibrylin; 16 mg’

09I entlon a
sexamefREIRGRLE 580LSRTRRE! OO By F 4 VSRR s psn
No. 4,798,182@1, vhivhliairicomorasd heitaemﬁewlbysbﬁﬂe&y heégeR i nhal ation

t hrough a nout hpi ece into the oropharynx and ot her
speci al |y adapt ed devi ces including, but not limted

Local Aifini Lessurized aerosols, nebulizers or insufflators,
—_"—Vé%f#‘taﬁ be constructed so as to provide
Ipnmg!@belbmabwocbdﬁmge’eer dlfie plemacdutivel dongpositiioandf the invention

r maceut | Qnpo ns. i.ntended for |un
localy (LA Rt Pttty TFREROG e U B BRI g op AR gisd byrogsle
infusion@kin¥ 8uigBHf, ﬁﬂil&mﬁ%plﬂa@%ﬁrélgl Yo c&lb\ﬁlcﬁeﬁ‘mcae\%ﬁ&?&ressmg after
conposi tions of the inventton are admnistered via
surgery,dbfelp] erigra bamiesns of 2 eatheier; Mt meatsef asopprsitynyx or Regieaks of an

d h
oo R B 0 B B P TSR PO b4
membrage) e ds@ilhRR MémiRaesR ®r fibersone enbodi ment, the

suppositories of the invention includes about 0.5
percent to 10 percent by weight of active ingredient.

Controll -1k 8 Sppodi nent , the suppository includes about
—f;p‘gr‘cvn’?lf‘o—ab ut 8 percent by weight active

Inrgdeidheasthrieflly dédchiisedabotdetthesdpect tvetahsdeihal z&Eﬁlili\tﬁatlon the
) in %redlent |S:Péesent i.n the suppository in an anpu
tissue prgfechppetoingedfianpresentdpyion nbaé’rllfé?ﬁl“’ﬁff magﬁmmlleé-release
system. [HYr SxARPECthe %su% %ﬁotb@t‘l’@é‘ n}h&lane h3% vRhig BT GietHd! %ﬁltg 1ntravenous
conposi tions of i nverition may include tr i onal
infusionpamuhagrlantalyiel osraetid lennpswtrhnsalsnmﬂlpgtchcbposdws, or other modes of

tical oSi ti ns ad d for v |nm
acminis(itn (R EbTEAETRRE deGorate Beseelharagnip
therapeGic@aidBt, 7. 8eihs tarPatdeBs , us‘saaaﬁo@an SRESY ﬁ%@l&nﬁt 4 ﬁ@éhon of the
Perfusi on Admi nistration The pharnaceutlca
systemig@epBosi ti ons of the invention may al so be adnini stered
by use of a perfusate, i.e., punping a liquid into an
organ or tissue (especially by way of blood vessels).

Dosing

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 normal individual; the body mass of the patient; the

method of administration; the frequency of administration, 7.e., chronic, acute, intermittent;
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In such enbodi nents, the pharmaceutical conposition
preferably has about 0.01 pMto about 30 pM
w@e@besabt y about pMto about30 nM of the ti SBCEUS2004/031789
protective cytokine of the present invention. In one
enmbodi ment, the perfusion solution is the University
concompgnt \iedicaiaysy ﬂm/@eg grciprs sislldgorr ta affertdhe effisery of adnagistered

phannac%g%gl a%en%. afifls tle gféz!%% "E‘llobz{&% fgélél)ﬂ?)%%c%g@ a@ﬁ%ﬁf the judgment

Ich contalns about 1 t oa
of the prati2deyindrthe afcuamstER®s ©f theopartcudér fatientpr esent
i nvention; 5 percent hydroxyethyl starch (preferably
havi ng a nol ecul ar wei ght from about 200, 000 to about
TreatmeaPRi00 and substantially free of ethylene glycol,
et hyl ene chl orohydrin, sodiumchloride, and acetone),
D inyeutiorpalso p@vidles upbarmaosrdicabpaskion diiees inndydele miimore

. ose;. MM HEPES buf f er : nesi um gl uconat e; .
containeft HAZFEie 1 G5t G Bireteto LR P Siob el R chitons of
the invefigdli. hlohé Binbddime it | the bffsdtvieimol®t 8f BeXiBsRiPAGEQRR cyRikéhe and

12 ny f)henol red. The UWsolution is discussed in
a pharmeeepiieally aqeqtable @prienmande packapgd @pa single doge Vigl or other
contain_e':i_ncorpora_ted inits entirety by reference herein.

ocal Adm nistration It may be desirable to adm nister

When iiephaaceatticehlcompogitien bf thesnwhtibhés ddapted forgarenteral
dmi .%ocal I% to the area in_nheed of treatnent._ Such o
adminisahAn, A CXapplgheEPIROSIHORTRAYERF Hi3ref st alyophtigsd epndition. Thus,
the kit nfiyTihe18dSHE BRbNilizEARbARLsBBR! 4 Gatile Hapideabier, 4 '
o _ngig’nj uncti o%%\ﬁ/)vi tlﬁ a wo n%l dressi ngqglﬁ ecraQréeur,r%r{élr%/s;ynB%e for
mjectionisnj ecti on; by neans of a catheter; by nmeans of a

uppasitory:. ar .hy.nmeans of an inplant, said . inplant
15 9RR G ey it 1SS oP g Ules ik Rel Tyl
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When the pharmaceutical compositions of the invention are to be administered by
infusion, the kit preferably includes at least one ampule with the pharmaceutical composition
and at least one infusion bottle with sterile pharmaceutical grade water or saline.

A kit according to the present invention may also include 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 lung

inhalation, which contains the pharmaceutical composition, or the device and at least one
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administcaohai ni ng speci fic anobunts of the |yophilized
material and a plurality of containers each containing
specific amounts of carrier, such that the
Assays @DEt8I St &S Gsig/Rdlagithytiod Xrédgbitiont ent s of one anpul e
one carrier container for each treat nept  sessi on
Thetphesent imvastion g0 ePniNEPIHRS BEsas jrefet %%ﬁﬂ?wge‘her a tissue
i.nment r c
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that incligRa N RoHAICER COMED I SERAY I3t io MBSV BIRetaE: 0 dALE B
respons&ﬁ?%&i&ffs cgfiteﬁﬁjgﬁsttsﬁ gc%rﬁ%’é Heb@i in@htibgast one cont ai ner

oca and at | east one syrlnge (or
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where tk{]eg{eg%tg: qfa%ﬂégtgfeﬁa\ﬁlgy [‘rV% gﬂ t he. egpagiﬁ rﬁ%&%&ﬁﬁs‘f aistallgltto the dleocecal

valve to*%)&oﬂdriﬁ%é%hﬁﬂaobtsﬁﬁcﬁ@nt mfe%%aﬁﬁﬁd heh Bébmdﬁ&e@tand sastzedrpently to
anpule with the pharmaceutical conposit
force out a small amount of feces, and then returned to the abdommal cavity. The release of

feces into the organ induces infection which, in turn, induces sepsis, adhesions, inflammation,
or a combination thereof. The abdomen is then sutured. The rats are preferably separated
into groups with at least 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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pad up at‘wgﬁ,. THog EesPaTISES ANGILA% BOHURSE QF PG5 PR, PO Heammber of
adhesion S ¥OriA6€ UBdy! kahB&) whEn RYAGE Hi ¢k ARFaPOHARASH whaD waﬁﬂﬁé) and

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

Total
Score

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

effectiveness of the tissue protective cytokine being used for treatment

30



10

15

force out a small anount of feces, and then returned

to the abdom nal cavity. The rel ease of feces into the
we@e@an3i4snduces i nfection which, in turn, induck&ST/US2004/031789
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+1  adhbaenmal ead Rate(n ete Seieermalt o t he anot her pl ace +
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aihgeaiinuum, alkdeniatiat invedsé scbrelofTer &ebo®s ganifisdiRIdRah of the
to abdoni pal scar + 1 Targlt organ adherent to bowel +

animal, Wirde g a1uch Ager saefrepdinttes Blat the aping istslasizply-healthynyin one
embodlﬁtlé}l?r &ﬁ&@g@f&@& réﬁ% 18 5‘1 11]§§§%rs§or9?)? E&{t Igtor 1&s %hgl%] days of

esli on an a cumu Ive adnesi on Scor

treatmenaivdthl 2 et odentissnep@tdedide ﬁﬁﬁkme bhﬂle(im\fﬁnhaﬁ i Itﬁar@dleI on
score is. preferably 8 or lz;;agot her enbodi ment
embodippgnt. nANRe]; RAs agdllasss éwr%e %b@ur é og fss3,pftes tigptmend.s In yeh another

embodittdnt! arPR@hRelas 8ARAMsE8 e of about 2 or less after treatment. In still another

embodiment, an animal has an illness score of about 1 or less afier treatment.

EXAMPLES

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

gently to force out a small amount of feces, and then returned to the abdominal cavity (feces
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the cunul ati ve adhesion score is about 3 or less. An

i1l ness score may al so be cal cul ated for each ani nal
whamem3nn’ a vari ety of factors. Factors used fRPCT/UKI084/031789

score include, but are not limted to, behavioral

factors such as wal ki ng posture, e hanging ability,
1ntrodup¢d/@gze;ngme@.rry whathaipwee r@@aﬁmmn@ ggg osed with 3-0 silk
suturesC| i mbing foam pad up a wall, body responses such as

erectness of hair, and oxygenati on, and the nunber of

adiaaair@ﬂswfe&rﬂmwe&@dswgﬂmbe when a rat is i1, the

animal wil| hunch while and w |

iGroBR i Jensts lﬁﬂ‘é‘-‘/eﬁe‘ire%‘if‘r Vil ﬁ%i}rﬁgg Pn Aéamet crfdxgan@rh @nimals in

Group Eeaﬁ?‘? ﬁlrv@fl €081 Qeﬂln'elu:l v%ggougﬁlp lﬁ%@%‘%ﬂf)a}tﬁl ]pﬁ‘@% il Q%taldustratlon

y rat ylcal rate o
(100Mlbé«ﬂlmmmuﬂdays'rmbhﬁﬂﬂeqlhow des a nmethod of scoring

C%@ up ng?%l%\gﬁitgg gg/lﬁh, il neg?ts ‘ill EE& (g :r 29; %assesfﬁlgatlon
animal%%'eﬁ%gﬂv‘&?go [19fkg chRAMTRMd @%f(ﬁeﬁa@d S LA e NSty is

Behavi or aI Tests + 1 oerection (hairs stand
effecti\tec’oy elimjed) intravamasiuslyiin y 06 lLILofL&alase oDaIBeameanms greatnipnt

oo SRR S Sl P bl BL QRS e

expl oratl on of surroundings + 1 Not grasping a string
wthin 30 seconds + 1 reduced reflexes + 1 Lack of
Morbidipyend Mertekigod and drink) + 1 Loss of body weight + 1
(< 0 r )
'}rﬁ % 8#}? ‘iajhlg%sl]}g rmr ; h gﬂ%@ﬁtt f@ﬁnﬁlals%gwb(e% L%eP8 dﬁ%l InJGroup

2, howS@dr,utﬂlafsuﬂmvaTﬁitaiwaSQfHa&r Man abowtaFt pentemyas allustrnﬂsﬂ gtaptireally in

i1l ness score of 14 qr above signifies the death of
FIG. 1 4 fpparticular, one day follow?ng the treatment there was about a 881 percent survival

rate for animals in Group 1 compared to about a 80 percent survival rate for animals in Group
2. After 3 days, however, the survival rate of Group 1 dropped significantly to about 25
percent survival rate, whereas the survival rate of Group 2 animals was greater than about 60
percenit. Thus, the animals receiving the carbamylated EPO 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

carbamylated EPO of the present invention had less adhesions than animals receiving saline.

32



0]

15

20

25

30

animal, while a nuch |lower score indicates that the
animal is relatively healthy. In one enbodinent, a
wa@epsiosd4snduced ani mal has an illness score of PEbust005031789
or less after 8 days of treatnent with at | east one
ti ssue protective cytokine of the invention. In
Iilness Samet her enbodi ment, an ani mal has an illness score of

b 4 or |less af her:
R0 B G5 b A EOR b B oA Tople and
the resul®y areSi3Bstedtb@ EraphRallyVBIFIG. B0 I8 bhticulan ehb sy filloodigthat |
an animal has an illness score of about 1 or |ess

treatment theer avieraggtiHpass SCGE?(AWBEH? Irepdmpls| wasabay heswanarsd tojag gverage
e I st izV, f rel sk
ilness s E T P2 uEHR of ghorlt 45 AR ¥y S e R S ad an
average iltheensdrewgFabast 12, mihtieagthielieroim? enimaimhad dveavsragp dlnshs score
whi ch is defined by the appended clains. Parts are by
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3lintroduced in peritoneum which induced infection).

The abdonen was closed with 3-0 silk sutures. The

Exampfe 2z d\g«%‘r 9 gb&qqm[n\ﬂpsgfs?s%dela oup : Sepsis

lII satrne (1 =90). At tinme of
The @Ed:tﬁﬁ of 8ptagat DaivileyGaslipaskxpesed, @gaﬂﬁyuéﬂﬂs’wﬂy tpdhe itepcecal
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gently g ?@xi’ %%H%.Hé%%?lp §t ﬁg A gﬂr&ﬂ%@n rdthiad RPih¥bb dbminal cav1t¥ (feces
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gﬁ@%&m% Wb Al%%fédftmhrée gayss:(or until death) at a
osage anount of 10 ng/kg in 100 mM saline. Mrbidity
é‘mup/ﬂr tQuieineq as dﬁsmbeqoabpve,l taig go smrs indengtl (50 Gper cent

Pk SE P UL T a2 Pl gy

Group PRESE insenEl@OLd dalifi¢ frata@ehepuaph !Déﬁﬁ/ lsiybdubanEdis salind siministration
particular, one day followi ng the treatnent there was

(100 Mlhfﬁ)élﬂw%\i o 8leyeciungldsaial rate for animals in Goup
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subcuta%gc?us trggtment followed for 8 days (or until death) at a dosage amount of 10 ug/kg in

100 pl 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.
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Sepsis Model The cecum of Sprague Dawl ey rats was
exposed, ligatedjust distally to the ileocecal valve
g to avoid intestinal obstruction, punctured twice wth
SCUITING 18 gauge needl e, squeezed gently to force out a
W viHD eRdmidhtidie E@Sratstil Grble B ha@ bubst@dallplebdwarring than
abdom nal cavity (feces introduced i n peritoneum

Groupsphpeh2i nduced i nfection). The abdomen was cl osed with
3-0 silk sutures.

Example 3: Blind Study Using 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
gently to force out a small amount of feces, and then returned to the abdominal cavity (feces
introduced 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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The animals were allocated to three groups: Goup :

Opened as descri bed above, but no sepsis induced (n =
W@0051ep 2: Sepsis induced, treated w th sal PCEUS2004/031789

8). At tine of ligation, animals in Goup 2 were given

| OOm sal i ne i ntraveneousl Dai | y subcut aneous saline

Aanerp 25 tSensis awuead @reat)edm%fn S@M(nfnﬁ) gAldEme of bgatient 4rfimals in
Group QQ@%Q% legleg ?Lk%an?%’tﬂ\%?é&g& %9311 sﬁ?ﬁ{taﬁl%oﬁé §ali}me adm1n1s1trat10n

(100 phesldovegsdvien 8 dlakg(ot antibdeatigt ed EPO in 100 saline
I nt raveneously Dai |y sub aneoua}o ieat ment foll
Ty 58

fHoup 3 Avesig giduger, .tlleafaé ALY ThgEPO ot Ums ok %lg%ﬁonammals
[
R N e L
followabﬁn: &skys (dramtibhégatii)i at aainsh@mamunmfd Ong/lthmeOEﬂ pf saline.

B8 g S<Ps o) e v Rero e BB 4B c g ligaton,

animal§ ¥R SFeVe0 ﬁg)k%)éﬁftﬁﬁly%ecﬂEP@ﬁﬁ’tPiv%n&J we8dnaoa | gl &ide. Daily

i ncubated ina Gas-Pak jar for 24 hours at
subcutqreows trgatm@nbfwillewed\@ré% daye o untié death)at aslosapdantunt of 10 pg/kg in
100 ul éhterlologlc techni ques. 33Dead ani mal s were
w3 Ibp3|ed within 4 hours and the causes of death were
recorded. Using Table 1 described earlier in the
application, a cunul ative adhesion score was
Morbi lilyor each ani mal 24 hours post-injury and
v, k
4(*)5&%"?@ f%ﬁ@\?ﬁ%} gg'hoﬁ rblile&g@g?rgé%ﬂ?fg?}g &P@hﬁ&é% v'éd vaﬁ%reas
none of[the%,mrﬁaiisl 1r8Gm31p@ swsived Onhbhr aﬁthelamﬂ;alsah@bulaﬁ (drhakER[D)

respectiyvel , the | s.receivjng
S“WW?E’a?%‘ng r@é@i%}ﬂ THEP Br 2im hei i rqsﬁwr%&liﬂ gyamylated
EPO oni‘ﬂ%%?és@HlSm%}ﬁfbné}ﬁH RBhSoH eI bV evaP Rltd MH8n i receiving saline or
Necrosis Factor Study The | evel of tunor necrosis
thu-EPQact or (TNF) present in the blood of aninmals after a
period of time was exam ned using an ELI SA from R&D
Systens (#RTAOO) capable of to detecting rat TNF-al pha
Scarrin®r each group in an effort to determ ne a nechani sm
éehlnd carbanyl ated EPO ability to decrease )
AdprosTio cxmBinhomALd FUFN B 4 b subistantnlinlses soarringéhan
unt of TNF after 24 hours is not significantly
GroupsaflEferent bet ween the three groups. After three hours
(peak inflammtion), the amobunt of TNF in the system
decreased for aII,three gr oups. These results suggest
Examplg4; Lipopolysaeshayidednducqdoresponse iRathesi ons, i.e., an
i nfl ammat ory response, may not be the accurate
mechani sm In fact, the TNF study suggests that the
The punmpesh af il sredeaiple Waatthéestbminﬂﬁge elffectifeactsef catbhmgtéddh

er ythropogetmboer(l: gelilossfs-ﬁkheesy%l%tcoqgs nld%(t:eeddbyl':hpopolysacchande (LPS). LPS is 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 (Seeley et al, (1996) Horm Metab Res. 28:664-8.) of
carbamylated erythropoietin (5 ug/kg in 2 ul) was administered to determine if the route of

application alters the core temperature differentially. Core temperature will be monitored
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the present invention has a tissue protective
function, the adhesi ons may decrease upon
wW@evs1336T at i on because of decreased cel |l necrpSI/BES2084031789

Scarring Upon visual exam nation, the rats in C?oup 3
had. substantially | ess scgarrin

oo el S5 b o ML AL A
i osed, Ilgated

TN, I ¢F ab B %@&%@K?ﬁﬁ%ﬁ%&%ﬁ"@%?sﬁﬁam. :
|ntest|nal obstruction, punctured twice with a

Core Tdfipgratugee needl e, squeezed gently to force out a snal
amount of feces, and then returned to the abdom na

As part@dhd sepélfsqm%ohdﬁmmﬁa@éd by LIPS, tHeQmaHils ahiédertddps ed

infection). The abdomen was closed with 3-0 silk 30
experiener ubwhasiTyennT it pase obihe dever sxrherrciesiged by ®ifssise increase

in tempelr‘,]a%%(é@ 80(? n?egl) W%ﬁ g&%%qu %lc%kag)\égsss’mf%n%gd %g%ﬁpﬁké?f tge afflicted

uce

individalt IWB@thste bdtord BhaseAff thel forerds lekd pratisqrand ddcomhparied by
) Grou%FZ were given 100 saline intraveneously., %gi ly
cither noiABeIPNSIAB O BYRFIHE MR HASIehiEy GR BIEERIATS- {t fhgopApd that the

phases ]:)Pfhe%egp@fé‘% &hhﬁ' H‘Eg tlé(jrﬁﬁttgﬂé stra%g?f%ﬁat?th m‘cﬁméﬂ@%‘éﬁﬁ&m the

treat gat i on,
sicknesaniRerhsnovek e eigily elm. g/ Rhysid R7EPR2 44 R248Y, e1|9é>6)1 $h §he|pmesmﬁ)0

m _sal.ine. Dail bcu r eat wed for .
examplgepS HIBHTSHACOR HERORTY Ho e BRg ao kS Gre g peried n
a reduchiBf il &h phades %?the%@éi‘@ts AemSERats U gm‘ig@@% tr eat ed with

carbanyl ated EPO (n 8). At tine of |igation, animnals

were given g/ kg carbanyl ated EPO i ntraveneously in 100
Serum tvesalfiTNE ardhlil{oy subcut aneous treatnment fol |l owed for 8

days (or until death) at a dosage anmount of 10 g/kg in
Carbandd&tefes@hiop6ictiis abiity 1 aedlatvliid Rivert r}és@ii@e dﬂyPSf whd favhag

l'igation, all of the animals in Goup 1
correlatpdrbyi iseabilityfie pepsess 8??61”@‘?@11%@ %ﬁ)&?ﬂ%@ﬂ%@%yﬂl gs TNF and IL-

6, as déllil(gnsfr}if% n % gncf anl é@alﬁlgﬁ \%so&é@gl't)’o % fitel @s

survive I'n Gou
presencHENES an@ﬁeﬁmt}gn tlh:@enm Mmméchfreldl tEP@tS)desth @1gm|rcﬁs§7e§m)t and
t had h
7(b) delfrg)(\glg‘q?q;:ez%a y% qfqaggg%% vy1ﬁu:g S ﬁﬁ@{)ggt?n &2& 103anng uced

the presence of pro-inflammatory cytokines, IL-6 and TNF.

Peripheral v. Central Administration of Carbamylated Erythropoietin.

In order to rule out the direct effect of carbamylated erythropoietin upon the hypothalamus,
the carbamylated erythropoietin was administered intraventricularly in the manner noted
above. As Figure 8(a) and Figure 8(b) demonstrate, there was no correlation in the reduction
of core temperature between the peripherally and centrally administered 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 cytokines, 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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Upon vi sual exam nation, the rats in Goup 4 had
substantially |l ess scarring than G oups 1-3. Exanple

W@ 2005/0p3pbl ysacchari de i nduced response i n RatBCT82004/031789
pur pose of this exanple was to determ ne the
effecti veness of carbanyl ated erythropoietin on
sepS|s l'i ke synptons |nduced by Ilpopolysaccharlde

bacteria whi ch | nducessepsr s-1i ke response (core )
An ischéigesaiduiap moddl eas @edthed)td dktiemeine tishdTecO6) carhmylated

ani mal s. Ml e Sprague/ 00- 35
erythropQigHT TS isehieatc sl f@g/\w r%,evel’rh@%% gﬁeggefwgg leytrﬂférqBOO -350g)
were anE§tﬁ@tL A4 ugYh% ﬁkoﬁﬁl(‘dn@e jA( &AL 69@ cﬁr"’l&%ﬂd ?‘Elﬁ@vlde was then cut in the

ropoil étin
back of duarmie nTlfeﬂflﬂapalncmdprbside,rwb@ﬁér;gusl%m aln@@ammcrdus earbasuly.
Followiye POl s SRAGHES ARET A0 SEprRRash (cauBtey it e, &
describdd @i, har, & Mbt(@fﬂ)ﬁ%ta B8unb %n@eél 81:4¢aubRARL AL %d et al.,

eryt hropoi etin ) was adm nistered to

(2003) bremwr:w 113: 8%@9) ogn@adﬁweppipwaﬂﬂmm mﬁleorsmtnear@&gee

carbamﬁ%%ﬁ?&’?jé JO%%%{L%’ﬁ(E]e L1l dl%glyggljpethn ”eregrﬁ%,tsg 1 Vggg g X and then

bi-weekdy 8@thgvaslysRMvathafsorers weied and the yodkl pRotograghed Wlkly.
| L-6) anal Seel ey et al, (1996) Horm Metab Res.
Buemi, 3§, ek, G00BbAe R sl I IGAVE B ool ouod hoaded
P
v TSR D o 00 5,000
proceeditee Aeiselemionstediat mdtigure Hethe oats ﬂlapreeeuvsdacarbmnelawd in

st SR S SO ARE b hd it

thesmnwhﬁﬁeﬁﬁoahe second phase of the fever is |ess precise,
nd i's acconpani ed by either nornotension or
ﬁqu)mvemtmmiﬁsqﬁoad@nﬁ cimampéhéraingynetrid bs lheewdmesczope by thes

ases ,of th .eve re .
specificengipanfeigs bt i loBlatER (Rsr bMBoqi Rl b BlRES ha Tingrrations
of seveﬁpi@@&ts bflﬁlefmxféﬁﬁﬁﬁsm 165 OISR d@(ﬂm@y skfMin tHe art W111

Physiol, 271: R244-R253, 1996) In the present exa e,
recognigthi@atalthonglitthashays csamplss warpnesioatekrRheBpundeicd @
P i

similar fesied W53 B BRI O LE SR Bk b Rsent.
1nvent1dnel; v%hy eqxilvﬂlbﬂftdeﬁlmhbdilﬂl;ﬁs fal@é]ﬁtbﬂd&dl tabeditaiythbsegei ofthisn' S
abi |tytorrerat t .he ever responseto LP S
inventiqny, Tpdeed rrérdéfgc n§ ¢ishapvPRitan ip3ddiiep r@gs&t fhewn and
desorib&f K%%ﬂﬁﬁél?fr%‘%%é AR 1S ORI if WihrP o B Rfébole O
descnpmas Yisbanadfichtoes mera@otlhEn@ﬂdee éadbmtbfn thdNscopndf thc-aﬁpended

nthe serum s led framthe rats hFl
claims. Yl Btk 50 RSCHTRRIROSE st i Rl i e etgri
incorpofadé Rael Bt Rebréck i tRRQnAky Significantly r educed
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t he presence of pro-inflammatory cytokines, |IL-6 and

TNF. Peripheral v . Central Adm nistration of
w@a0obassbat ed Erythropoietin In order to rul e PCL/US1964/031789

direct effect of carbanyl ated erythropoietin upon the

hypot hal anus, the carbaEilated eryt hropoi etin was
adm ni stered intraventr y in the manner noted

above. As Figure 8(a) and Figure 8(b) denonstrate,
there was no correlation in the reduction of core

What istcesiiped &: ur e bet ween the peripherally and centrally
adm ni st ered. car banyl at erythropoietin.. In Li f

L feubod bt dovant Elu T Ret ol e renPe i lieoh o¢

proinﬂa?r[rﬁ%('}lxﬁﬂ&d%&ein RYHRYBN GnipyikRkithesteps df :aRRERESnE hat
carba ated erythropoietin erfects the core, .

therapettiniigeifective anmuoughatti¢rst enggisresproteativg cxtplenpify pfepnaceutical

. cytokines. This suggests that tissue protective

Cartier. oyt oki nes, such as carbanyl ated erythropoietin, are
useful in nmediating, aneliorating or preventing the
effects of these cytokines in chronic ill nesses

2. Thestethed,oflckimds gfereimibaiahleagope Jissuseratastics yoXingrcppprises a
. Er y. ietin,. emic Skin F
chemicflhy Yt R EbU BT M MRS Dol s

perfornmed to determ ne the effect of carbanylated 5
erythropoietin on jischemc¢c skipn fl u recover
3. Theyabobah dge POSRTEY has chaptelsmg s SR Sisgied
using isoflurane. A skin flap 9 cmlong _and 3 ¢m w de
fromyise groap consisting of Hentsavtkroppietin dhat dacks sigbic peid poigiics.doéa
skin, subcutaneous |ayer and pannicul us carnosus.
eryfRedpo@binngvingcit $dastmo didle doidupoisties; id aedtytnepoidiarhaving at least
i medi ately re-sutured in its bed, as described

no NBUH&EH or M O-Blkedlcarbot$@@i); AGha eBRliidhoVENBLEDY at least a reduced
82:411-417; Sarau, A., et al., 0 (2003) Laryngoscope.

L e A
eIy DY HAL g G Al o O e v

t he wound phot ographed weekly. Buem et al., )
an ¢reBoooigiEt havike hloagkes Q5 gOe Sﬁ%d%f@-cafl’?%dﬁﬁﬁs 5?‘{9‘5 chgmically
t he wound heal ed was then quantified based on )
redpdudt, oily @pérsthodpdidim mavingedt deastadnsor Baprelgpdifiad) argiving gesidves;
5 proceedure. As is denonstrated in Figure 9, the rats
viii) BRbrytigepbieed hadnpartydsabesomanylematificdlysime hesitluas or a
greater percentage of the wound heal ed than those

moliffRati&font N-&ahid€ahtl drb® SRABedytiFBpdietid fdlecdlBEix) an

I nvention described and cl ained herein is not to be

eyl é?%(%i%tgne | ’Viligc ﬁﬁgasr %n{oiaﬁieﬁggx‘glsﬁlk CestITROL) HEG ndcg)%'ie%h@laving at

nce ese enbodi ments afe€ 1 nt d as

il lustrations.of .several aspects.of the inventi.or -
leap O PG St SRR PRI eh <y R C Bopg Pl a

recogni ze that al thought the above exgqples wer e )
leagierthodified tnygtongart@plggmla@g ery@p@)metm aving at least one amino

group removed; xiii) an erythropoietin having at least an opening of at least one of the

cystine linkages in the erythropoietin molecule; or xiv) a truncated erythropoietin.

4. The method of claim 3, wherein the chemically modified erythropoietin lacks
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simlar results woul d be expected of any of the tissue
protective cytokines of the present invention. Any
we@owswad4ient enbodi nents are i ntended to be w tPCTIUS1004/031789
scope of this invention. Indeed, various nodifications
of the invention in addition to those shown and 5
eryttespoictie’d ehdlrepeicing effedsecone apparent to those skilled
in the art fromthe foregoing description. Such
nodi fications are also intended to fall within the
scope of the appended cl ai ns I ts and . patent
5. ﬁrﬂm%fgpﬁi ghelaim @e‘ﬂhqrﬁmtthﬁ‘eclfea}leaﬁd rﬁ(gia it Ty R QPOLSE By coggripes
ein by reference in the|r entirety. O
Cmbm%?%ﬁ.?@éﬁ%ﬁngﬁﬁs clainmed is: . A nethod of treating,
preventi ng, delaylng t he onset of, or reducing the

6. e@{%ﬁfﬁ@lpﬁ@ ?lhlgq ,tvg gelaftﬁ% a}/ﬂt Okgﬂfo%giegn 18 me% from the group

consistifEs PRRWrintdk by 118 fb BGhinY emaRRo C T, RALL he@St LONE E13A, R14A,
tissue protective cytokine in a pharnmaceuti cal

R14B, &, BA4Q2Y 1 TheY b, NOSLIEL2@A. 41 30E, Edhér €295, (REYa L3R As13Y,

ez, 051 B PER N KR BT SRl PR GE VTN son

E62T, Ihes FHEI(DﬁQCDSlHR qd%msioommroelzrsnd@g Sheows Immmat}hml L102A,
eryt I opol ietin is selecte

R1031As @Agf’fét $H§jﬂo¥1q5ﬁ dA Oty FHIGS bl 0d e, ﬁlﬁ)ﬂatLlIOﬁKk%?%aPaISléﬁA

F1421 6}&'4%Am§'1 85A 8S1471 )leWAe ‘Eﬁé‘&” GRQLA! RT5(2@,VGf§1AatK1| E?E’LI 53A,
ic acid no 1) "an” érythriopol etin havi ng

1.155A31C1608SI6AD @m Bﬂ%AplNMKnA.%(GN,I H 39K N 3GK, NSBKdem,SDMA/,)KSZA,

xo7a R SRR S Th At BIAEE. 1305 hESTA K 15w, a4,

G158 £ noRRI/BE Re M t h at | east one gl ycosidase; v) an
éryt hropoi etin having at | east one or nore oxidized

car bohydr at es; VI) a erythrop0|et|n haV|ng at | east

e or re 0 boh te hem
R R TR A et N
nore modi fied arginine reS|dues viii) an
eryRpPPiEBp 8ifedS n having at | east one or nore nodified
| ysine residues or a nodification of the N-term na
am no group of the erythropoietin nol ecul e; 1x) an

s PIRHEEBEof St 23l Bl bR g fRG B 3 S

hmﬁﬂgﬁ@ﬂkﬁﬂQq?aSparth acid or a glutan1c aC|d resi due; xi)
an erythropoietin having at | east a nodified
tryptophan residue; xii) an erythropoietin having at

I ' poi etin

L B e R
cystlne | i nkages in the erythrop0|et|n nol ecul e; or

10. >gl“he mgthto(ri %? gl%}n? ? W% etnr1] %I?epe% ct ofnthe proinflammatory cytokine comprises

fever, wasting, lethargy, anemia, edema, ischemia, organ failure and insulin resistance.

11. A method of treating, preventing, delaying the onset of a condition associated with an
effect of proinflammatory cytokines in a mammal comprising the steps of administering a

therapeutically effective amount of at least one tissue protective cytokine in a pharmaceutical

carrier.
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4. The method of claim3, wherein the chemcally
nodi fi ed erythropoietin | acks 38erythropoietin's
weeooshsapni etic effects. 5. The nethod of cl ai PCEPS2004/031789
wherein the chemically nodified erythropoietin
conpri ses carbanyl ated erythropoietin. 6. The thod .
12.  ®he gicthiohof claith &1 evhereindharpitleasbonecisFRe POGIES M&Ege comprises

sel ect fro ISt g one or nore of
acmm‘?ﬁb’ P 189\&693%‘%5 igfh 8t Mol HI%’%’?’? “’3}‘ "I's, L12A, EL3A,
R14A, R14B, R14E, R14Q Y15A, Y15F, Y151, K20A, K20E,
E21A, (C29S, C29Y, (C33S, 3Y, P42N, T441,. KA45A, K45D
13, GhemetndphclaimgA, whoroi e lg Aheiraly matied SURIRPOIEB R
E62T, L67S, L70A, DO96R, K97D, S100R, Sl OCE, A S100A, . .
5 seleBtedTNGhE gtoupGadsisting aloR an erxttuapeietsy thailackysiplic acidppeigties,
T106A, T1061, T107A, T107L, L108K, L108A, 8126A,' ] )
ii) dnledthropBikdid Aaving 46RastNb47iKe abi47dietids] A1) ¥n etytroppictin having at
R150A, Gl151A, K152A, L153A, L155A, C160S, |16A, C/A,

lea%égﬁ\l-liﬁgeﬁ}& 63Nk EBehfbohN@mles; Eﬁ?dﬁ,erﬁﬂfoﬁoieaﬂ&éwingﬁ%ast a
A, K116A, T132A, 1133A, T134A, K 40A, P148A, R150B,

Glala W i Eddf iBRM 85 tHRRAAin With at least
redieg ol dieoeRf Ty AR el ST R, AR rorAin it a leas
erythropoietin l.acks erythropoietin's e et :
s e R L s
_proinflammatory cytokine conprises an Interleukin. or
10 vi) Iy lgoporHan MSHR) 167t EReTGTe AR pagtpyaraiss and i
proi nfl ammat ory cytokine is TNF. 10. The nethod of .
chemliadliy rédwdedy i) rantenghwbbistin hafing hlepst one P mATpapegified arginine
cytokine conprises fever, wasting, |ethargy, anem a,
resRI88TRiii)i sB Gl ARoPoietin Baving ai least enamimbresubdified bsinstremdiss or 2
11. A nethod of treating, preventing, delaying the
mo@{IR&h r? b1 Be SRR N2 PINAS $RSIpAIteEE Wythhoietdf theletulefix) an
pr ol n? ammat ory cytokines in a mamal conpri sing the
teps of adm ni.stering. : | bic¥if having at
ersSisgie TP ALHE fOGhEe b Ro ARLABRAIAER h SR AphIcLR having o
pharmaceutical carrier. 3912. The nethod of cl ai :
15 leabiiomaniiod oo dcuket Hatey gt B b e o8 e i paving a
conprises a chemcally nodified erythropoietin or .
leash ¢t mbdidied hyplopbapicaidigi xil) ay Feythyapqisan bivig #ilpas one amino
wherein the the chemcally nodified erythropoietin is
grplreatesd; friinart drgthgrpoigtindonsigst leagf anfopelingaf at least one of the
erythropoietin that |lacks sialic acid noieties, ii) an
cyRIbIIKARA e HertRNIpBRtiA indl @Ak, oNRiv b aluhcat@bdrgithropoietin.
noieties; i1ii) an erythropoietin having at |east no
N-l1inked or no OIlinked carbohydrates; iv) an
erythropoietin having at |east a

20 14 The method of claim 13, wherein the chemically modified erythropoietin lacks
erythropoietin’s erythropoietic effects.

15.  The method of claim 14, wherein the chemically modified erythropoietin comprises
carbamylated erythropoietin.

25
16.  The method of claim 12, wherein the mutated erythropoietin is selected from the
group consisting of one or more of the following mutations C7S,R101, V118, L12A, E13A,
R14A, R14B, R14E, R14Q, Y15A, Y15F, Y151, K20A, K20E, E21A, C298, C29Y, C335,
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reduced carbohydrate content by virtue of treatnent of
native erythropoietin with at | east one gl ycosi dase;

W@ 2008/0386%t hr opoi etin having at | east one or nRPCEUS2004/031789
oxi di zed carbohydrates; vi) an erythropoietin having

| di zed_car bohyd d
C33Y. G2 Ga SR aiselB, Vo NFA Cr Bl e JHS] W TR WSIN,
QS9N 185, 187, 1070ATRIBRIRY7H! SfHOR. 8100B& DGR SR, Mok h) 636,

eryt Aropoi et R having ON€ or nbre no
L1024, 9&510&6 SHM;AQ[S&Q4I;L1@5M{5MO&SA@T&O@IDTM7A I”TIHONLI EIGISKL&llO8A,

3126%@?% E)%:?“}g,ﬁ% &12@4{1%@2@45@%@4 ig%pﬁ,, GA5TA, K1524,

L1534, egsgwecw@s BN VA B 18RO NN ARBN] HQZ”FtN%Q@SﬂB%( P42A, D43A,
fied aspartic acid or a glutam c acid residue; P

K352A aIﬁ97eﬁ: JEHO dil 8241834 Fitp4dt, K484t PEAS#RIBDBAG151A, K152W
I p e u i) an erythropoietin having at

K1544 Gﬁ%?gbggggé1%%ﬂnﬁgﬁ% eaned Xiii) an erythropoietin
havi ng at | east an opening of at |east one of the
C Stlnﬁ i nkages in the erythropoietin nolecule; or

17. yihpmethed ofdlaie 6. avierain Bisanetied eryilaropainen taskhenythospoietin’s
cIa|n113 wherein the chemcally nodified

@W§ﬂ9P¢wmqﬁﬂhﬁarwl acks erythropoietin's erythropoietic
effects. . The nmethod of claim, wherein the
chenically nodi fi ed erythropoietin conpri ses

aﬁg n%(f d erg{hrop0|et|n . The nmethod of claim12,
rBgtho Sthersiny thg copdiiien pssoigted stithcthe dffeeto of
bR n f ol l ow n
proinfiaRi g YRoRORS Lapes G R puflls. Wi Riaddr Wroni
diseaseR14E, R14Q VY15A, Y15F, Y151, K20A, K20E, E21A C298

C29Y, (C33S, 40C33Y, P42N, T44, K45A, K45D, VA46A,
NA7A, F48A, F481, Y49A, Y49S, Wb1F, Wh1IN, QBON, E62T,

5. SR MIOR 4y 45, 3 0 Bl

cytokmp qﬁ@g‘cwe@@m&tmg’p@%gntlmg[ @8lkying 18asetSHR G e dicid@ the effects of
A NLA7K A7A. F148Y, L149A, RI150A,
proinfl Q?y%%ﬂ?sﬁ%%ﬂmﬁ 55A C160S. | 6A . BL13A N24K
A30N, H32T, N38K, N83K, P42A, D43A, K52A K97A, K116A
T132A, 1133A,  T134A, K140A, P148A, R150B, GL51A,
20. s phprmereuical eommsitiogpd ¢laim 4 AdwhereiR1BOA least Fhetissee hod

protectﬁffe ?L@iﬂ@ c@m \P@&r aeé}fém{i%?lg%g 1eecfj er ‘5&2 ; odfgrtl It%qlgac ks

ropol etin's er o1&

myﬂuupemhmd of claim 11, mhereln the condltlon associ at ed
wth the effects of proinflammtory cytoki nes

conpri ses sepsis, adhesions, wounds, inflammation or

21.  qhe 9Hh1ﬁ1a@é1§t%§§&>mﬂo%1tloﬁ off Bl% rFZ@ %ﬁér&ﬁlth&ﬁggﬁ&h}caﬁg mtodlﬁed

conpri sing an anount of ast one tissue
erythropoietin is selected from the group consisting of i) an erythropoietin that lacks sialic

acid moieties, ii) an erythropoietin having at least no sialic acid moieties; 1i1) an
erythropoietin having at least no N-linked or no O-linked carbohydrates; iv) an
erythropoietin having at least a reduced carbohydrate content by virtue of treatment of
native erythropoietin with at least one glycosidase; v) an erythropoietin having at least
one or more oxidized carbohydrates; vi) an erythropoietin having at least one or more

oxidized carbohydrates and is chemically reduced; vii) an erythropoietin having at least
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cytokine effective in treating, preventing, delaying

the onset of, or reducing the effects of
w@e@snosd4emmat ory cytokines in a mammal . 20. ThRCT/US2004/031789

pharmaceuti cal conposition of claim 19, wherein the at

| east one,. %gsue_ rotective cytokine conprises a
Onec?ifé‘ﬂ‘?%é?cl‘%‘zﬁ RS FeuyashY s8R stvihsormictin hayingit least one or

erythropoietin. 2 . The pharnmaceutical conposition of
mogq HPdHiod lysieapsisuesion e madeficationio€ tieNrtempdtial piho group of the
erythropoietin is selected fromthe group consisting
eryfropojetirmelegulbrigpai etythnopidietin havilgsat $dagd 4 @oaiied tyrosine residue;
noieties, ii) an erythropoietin having at |east no
x) & althiopaistid Havinglat REst alrhddifidadadticHeRRA SIBmeYd D siibe; xi)
| east no N-linked or no Olinked carbohydrates; 1v) an”’
an &5k SHoRRR ﬁ&%ﬂr%tal? ?ééb%@&iﬁ%& tog%;dnﬁrg%‘il £ &R AL S Sin

content by ue of treatne Ve
h gieti-n wth at |east..one cosi dase; v)._ an
o O GleE o AP agay SO dasiedt g an
car bghy%&t es; .vi) an e{nigt:éhrqpoi etin having at |east
OPHHE % At Iedt np f theFasinedrikagspdn theckythrapoiotin sl edudelor yiv) a

reduced; vii) an erythropoietin having at |east 4lone
trungatefgpydhrepelicfiied ar gi ni ne residues; viii) an

eryt hropoi etin having at | east one or nore nodified

| ysine residues or a nodification of the N-term nal

am no group of the erythropoietin nolecule; ix) an

22.  ahybRarREHRIChIIADO:RGn BF clafRSY  WndBdintd ﬁgnﬁé’a{lﬁfgh&ﬁﬁed

residue; x) an erythropoietin having at |eas
Iofeki 1,60 a6 Lyt amd ¢ acid residue; xi)
ory el o A B oo RS BB Rl PR 0 11 o
tryptophan residue; xii) an erythropoietin having at
| east one amino group renpved; Xxiii) an erythropoietin
23. Ay pRgmateutie@donHdsiBBR BF BRin® b2 abhdr&A e &Eﬁxi&flly%lﬁiiﬁed
cystine |linkages in the erythropoietin nolecule; or
erythropqigtin eomprisag earbamuleiet lerdbopeietin.  22. The
phar maceuti cal conposition of claim, wherein the
chenically nodified erythropoietin |acks
24.  Ehyplurepeiueitalomporiyibh bORRIS LD Gvikkdif MleSmutaiRd eftfropoietin is
1 (ggarnaceutlcal_Qonp03|t|on of claim 22, wherein tﬁe
selected-frmithegroyr pensisting @f ensetneissif éhd fallowingr ingtagions C7S, R101,
V118, CRADBTY A2k e4la ORR RY4H: putl o
AR e R IO RAMDLYE S VHG RIPLURA KA, p21a,
C29S, @99, RBOBOTIAV, P42, Tah EUSA, KUSD, VAGA INOTIR, FABAS (FABi, WUIOA

w493, G105 05 TR 021578 TR DURRA D Ty STOORY STaese s?obA,
SL00T, 1514, 6204, 1 KEOE R [53AAS1€BOD1088 905 £3BR6 T3 e, IEH,

T441, KABA, K45D, VA6A, NATA, F4
T107L, g 98K, MOBR, SEBON, FIHER R 14BA7 S 464,00 47RO BRA7KIF ASYSIAARA,

R150A 7 kPSRN 1 380 55§ o o Cr i o Kow, s,

N38K, N83K, P42A, D43A, K52A, K97A, K116A, T132A, I133A, T134A, K140A, P148A,
R150B, G151A, K152W, K154A, G158A, C161A, and/or R162A.

25.  The pharmaceutical composition of claim 24, wherein the mutated erythropoietin

lacks erythropoietin’s erythropoietic effects.
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T107L, L108K, L108A, S126A, F 421, R143A, S146A,
N147K, N147A, F148Y, L149A, R150A, Gl51A, K152A,
wh 1®3832467155A, C160S, |16A, C7A, Bl3A, N24K, A3PKI/UsBBH031789
N38K, N83K, P42A, D43A, K52A, KO7A, Kl 16A, TI132A,
| 133A, T134A, K140A, P148A, R150B,. GL51A, K152W .
26.  RemtharmGEsam| canpasilonpidiam R ‘612‘?&?111%‘? prpjpflammatory cytokine
. phar i cal nposi tion of claim 24, wherein the
Conunmﬁighﬁ%%ﬁg%%E ﬂ%%gietin | acks erythropoietin's
erythropoietic effects. 4226. The pharnaceuti ca
conposi tion qof clai.m wher ei h raojnfla tor o
27 B OO CPSBESIRR PSR SUR P D R APty oytokine s
TNE. Pharnmaceutical conposition of claim26 wherein the
" proinflammatory cytokine is 5 TNF. 2 . The
phar maceuti cal conposition of claimwherein the effect
f the proi.nfl ammat.or t.okj e ' f r,
28, BB RCS EH PG os ot i RS SV P
proinflab@hdtbhyeyfikehd ddsdprisel feP&l Sagtieeletiatyy? Anerfia, edema, ischemia,
pharmaceuti cal conposition conprised of an anmount of
organ failur¢ aralsinswWinaetiftarnge prot ecti ve cytokine effective in
treating, preventing, delaying the onset of a
condition associated with proinflammatory cytokines in
29. A praf@eutiadl conpeititiadomtaed bfal amourp of attleash ond tassne 29,
wherein the at | east one tissu r.ot ctive[ t oki.ne
protectiefppkige HEctoR R TEAINE, PivBEAtFRe P IBYDE e BTN fottion
. [ ety in aSmRlar maceut i ca
assoma%gt‘rrxggl? ? ﬁ@ﬁ@'a%b%kﬁ%gr%ﬁﬁ the the chenmically
nodi fied erythropoietin is selected fromthe group

consjsting of i) an_.eryfhraqopoigetin.that, | S,.Sj.ali
0. 36 ahiippedigy colrpofn Ep APotireth b Rt G Sy S hofectlve
cytokinB@opAbdsG hehballP NI erythidpoRin®i Yildlitederyeropoidtay i ng
at least no Nlinked or no O linked carbohydrates; iv)
an erythropoietin having at |east a reduced
rbphydr at.e _cont ent. [ - 1 : |
st dBG AR fR g e tnab S bin fERETRBi ANy fRlteR
eryt hropoi etin having at | east. one..or e oxi.di.z .
cry BEIAPR SIS GO Threrahy PR O DA Pirgops R ks siati
one or nore 5 oxidized carbohydrates and is chenically
acid mdisties) i) wh ieyythrapeiein haoroitdedshne sighn acid MAigies hHe or
nore nodi fied arginine residues; viii) an )
ery@iraolitmiaivats a0 ldastior-liaked exast Odinked canolylratesii iv) &
| ysine residues or a nodification of the N-term nal
eryBibiRetB 10 gl 1dafte redydeliicafbohpdrate cobleaChy eirtué »] treament of
eryt hropoi etin having at |east a nodified tyrosine

nat{\rfg %%}gfifrggoi)é)in HnGk Yetagf_ro‘cijie %ﬁ%giﬁaﬁaw éiﬂer?ﬁmgfé?&ﬁl Hving at least

aspartic aci a glutamc acid residue; xi)
one or more oxidized carbohydrates; vi) an erythropoietin having at least one or more

oxidized carbohydrates and is chemically reduced; vii) an erythropoietin having at least
one or more modified arginine residues; viii) an erythropoietin having at least one or
more modified lysine residues or a modification of the N-terminal amino group of the
erythropoietin molecule; ix) an erythropoietin having at least a modified tyrosine residue;
x) an erythropoietin having at least a modified aspartic acid or a glutamic acid residue; x1)

an erythropoietin having at least a modified tryptophan residue; xii) an erythropoietin
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O an erythropoietin having at |east a nodified
tryptophan residue; xii) an erythropoietin 43having at
WO e@sSO3\E ani no group renoved; xiii) an eryt hrOpUS®D4/081789
having at | east an opening of at |east one of the
cystine linkages in the erythropoietin nolecule; or
hav;@g@t legst 0GB GrOBP JEIAPEo ix&id ) a3 ergbropyigtin having at least an
pharmaceuti cal conposition of claim, wherein the
opeohngmif ablehsy onodf thi egisteeytinkinggson étel enythmpkistin molecule; or xiv) a
erythropoietin's erythropoietic effects. 3 . The
trurfehRd RBElRpdiedh. conposition of claim 32, wherein the
chem cally nodified erythropoietin conprises
car banyl at ed erythropoietin. 34. The pharmaceutica
conposition of claim 30, wherein the nutated

R e

I1'S, L12A, E13A, R.4A 4B, R14E, R 4Q Y , YI15F,
eryﬂ\ﬁi%w}etwéefkf» e{éﬁ@@pOletzaA,engé@B?w@ﬁ ~ol€33S, C33Y, P42N,
- T441, KA45A, K45D, V46A, NATA, F48A, F481, Y49A, YA49S,
Wb1F, Wh1N, QB9N, E62T, L67S, L70A, DO96R, KO97D, S100R,
SI OCE, S100A, SIOOT, GAA ddI, L102A, R103A,
33.  ShOphernibOditical cbRfpdsitibh OF Alairt BQSWherdih @R Achekililly, mediA&K,
L108A, S126A, F1421, R143A, S146A, N147K, N147A,
erythropqiggR CopAURSA CarpAB Al d GIHRIRPOIRIB2 A L153A, L155A,
C160S, I16A, CrA, B13A, N24K, A30N, H32T, N38K, N33K,
P42A, D43A, K52A, KI97A, KI116A, T132A, |133A, TI134A,
34. Khapharnptagisal RIFOBitioGDS tlajm ROSRWrei thianta@isg®hropoietin is
selecteg %(ﬁ%lot £ %%g{% %él?sli?%llﬁnéé%og%br J{%Egerfg}ﬁé f(ﬁlg\?v% %}%lé%ions C7S, R10],
V118, BIYA, /EIGPQREUANRN 418 K81 48, R1IBQQ NASAL Y158, I K @ROKEGH, G21A,
effects. 36. Th%@gharnaceutlcal conposition of claim

C295, G fiee CA3Y HRADD AL FA Andhsi, 31464, WHT A, FHRA.GUBBOTADA,
vass, BCRSTY: QTR AR R G SO AR SRR shoggoo,
S100T, G101A, G101L, L102A, R103A, S104A, S1041, L105A, T106A, T1061, T107A,
T107L, L108K, L108A, S126A, F1421, R143A, S146A, N147K, N147A, F148Y, L149A,
R150A, G151A,K152A, L153A, L155A, C160S, I6A, C7A, B13A, N24K, A30N, H32T,
N38K, N83K, P42A, D43A, K52A, K97A, K116A, T132A, 1133A, T134A, K140A, P148A,

R150B, G151A, K152W, K154A, G158A, C161A, and/or R162A.

35.  The pharmaceutical composition of claim 34, wherein the mutated erythropoietin

lacks erythropoietin’s erythropoietic effects.

36.  The pharmaceutical composition of claim 29, wherein the condition associated with
the effects of proinflammatory cytokines comprises sepsis, adhesions, wounds, inflammation

or chronic disease.
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