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WD 2005/ 032467 PCT/ US2004/ 031789 TI SSUE PROTECTI VE
CYTOKI NES FOR THE TREATMENT AND PREVENTI ON OF SEPSI S
woONeosliIEs7ORMATI ON OF ADHESI ONS FI ELD OF THE | MWehEb&dNo31789
5 The present invention is directed to a nethod of
treating, preventing, delaying the onset, and/or
r edUTISRUE PRETEETUVEL YIENEICES FOR Tirat TREATMENT
AP RESENITON OF PEPSISCANY THIFORMATEON OR WIWMIESIONS

IS difected to the use o I SSUE protectiVve cyt oKl nes
for the treatnent, prevention, delay, and/or
FIELD 3K diH B ANV ications with regard to sepsis,

esion. .forpation, a organ failure. Furthernuore
© RBS oSy ARt stoetifh SRRl et preubutie fgvine the
onset, aRY/BPddaBng i R &@gsmd%ﬁ@ladf&mpﬁ&ﬁﬁh&em particular, the
prevention, delay, and/or reduction of conplications

presend invgaten ksl ditepted dnthatee of Esshel pratentive cxtokined fog thertegsiment,
i.nfection, .BA N HE. | NVENT| ON,Sever al .
proveritbh G Bnd B 10 62 omplitridny VR Hopa B VR adbstion

formatidia lah@ 6ERE failudé.| RaffEdrinore, thelfissadphotde il ®yiokiné dfalsd present
. One mechani sm by which the host attenpts to respond to
inventiomese alse ﬁamtp@ﬁbif@ ipx tregimeity Rravertion, felay, 2ag/opFedystion of
compifb\é{i&@ netdPRAMHRPEY BABLG I RalBAS #E%l ion.

IRt &rceld urar regu ators. Some cytokirnes, known as

proi nfl ammat ory cytoki nes, counteract the chall enges

to the host by enhancing the disease in the hopes of
BACKGROUNDIOE THE INVENTEONCchal | enge and host cells

damaged by the chall enge. Proinflanmtory cytokines

i Sevierad efratbgies a6t far espwtding toiinfedtitn immhe chadlghgassinflammation,

I L)., suc s |L-1,.1L-6,.11- and, | L-18 and .tugor

and ey 05 Cs FTy 03 Yihis) Rt roRftna s ke
chauezigeg il UBREhOhpre SMAIR SRStdXYER, AdiRnEbdd Phrotdins HRE adtiak e

of injury of ‘increasing the release of antibodi es and
intercellylar regudatprsi Somesyioki wieds| preiolammatosy) cytokiaes, counteract

the cnRAEE B IchoPbE TR o Marie it B8 Hher G ingtBEhoss et e
challendees hokaRUe dahedd Hythé chfkabs. ZR@ifRiniAeyRytokales inde, but

site of including fever, tissue_injury, tunor

¢ injury. .
are nofrjasiteskios jnt@r}ﬁyémsi(ﬂr), Brch@s Berl, By tolli-$eaad Fhd 8, and tumor necrosis

factor{ oregul ation and apoptosis. This |localized
esgénse is toxic not only to the source of the

chal l enge to the host but also to the host cells

wWhe eeleased, eepreinilanshatervecyirlanesthazethgtediest at fhegitte 9é injury of
. Lespan hu It SUBLLS) t .
inoroad G A Eene o oot AL o el [Phe I bR Rition. e

adhesi@Oof plhRGAd ObIeFd BRsd] Mabls ! dndeitrat Beldigatiasst lymphyeytds and
t hese proinflammatory cytokines are harnful to.the .
macro}igges. prsee changes wed o a losehzedpavirepment atthg gite of injury meluding

fover, G356 BIE Yo AP e b B BT P 21 s R & A e hpclon and

apoptosist iTais lodalitzbd resperise isstopicaiot bhiyrie tixt souyce of thekdhalengedo the host
but alsc-l- ‘lc\tl)Ft'he-[)lsls',:t cells within the penumbra of the proinflammatory cytokine response.

el
—t

‘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 proinflammmatory cytokines are harmful
to the host producing fever, inflammation, tissue destruction, and, in some cases, shock and
death. |
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- proinflagpmatorycytgkine, theyeby cequizing,

is a proinflammatory cytoki ne produced by nmany cel
types, including nacrophages, nonocytes, |ynphoid

weloh$ozaqd fibroblasts in response to infl ammg,bqq_,smoms”w
i nfection, and other environnental challenges. TNF

elicits a wide spectrumof cellular responses,
| Represntativd efthe actionif dodkwanbusprotflamipry éytoBihes is TNF. TNF

) necrosi s, anor.exia, induction Qf other_ cytokines and
is aPI‘?IBﬁ%F“é’@_UM?]SP?PWBWég yaRany st [tyRseoticiuding maerophages,
monocHtek,f1 ﬁﬂ&iﬂ%E!l%d%oﬁ&@@h%ép%nse%?@%ﬁ%ﬁdinfz'%,#gn,%ﬁ other

~an effect at the site of injury o ncreasi ng
enviropgédalobalidngan (TNFoelicéts a avide spseirnm of oelilanesspensed, incladik fever,

e eI e o Sy
nnmux@l”ééulﬁ&ﬁ? ARNAG8SE; cofi\prbieRiagoh |di£f¢r¥ﬁi|'fatﬁﬁ$ éhdﬁéiféﬂt&sﬁe Wfen released

hypot hal amus and |iver. TNF stinulates t e )
TNF hepasoiffest difbessiterlinjienfdnaessingdbe rebgsisa of ehlatierpnd their

conpliERER na BRHERRRBARD blies PR pIIEE 1t Blebives Ry mals end
extravasQEpienie ¢fdgnbhidytesiand hiaeroplidict e Sy Gemiicadlyy ENF acts upon the

~ .proteins_including C-reactive protein, coagulatiaon )
hypothalgaivg prd Byt doWintingdstes the dypnthalamps o refegee porgigelsepin releasing

. ; ] . . . LU
ool i AL B SIS AP 4 P
phase responst iesulin@iyetht syrheaischf aelaypdl ipngeinb éndladiyig -teabtiveprotein,
o3BT Ao, 0
definedred & ihpnvBE ﬁf%ﬁoﬁmis%@ ﬁq'}émgﬁnﬁggé BRkicRiar MBARNGs agent

concentrations or for prolonged ti TNF can have
and adapéing thertiady's imfriuse tespanse ththelpedicnladingniyg h

concentrations TNF activates an IL-1 & 11-6 cascade

O syt Ievel. B iR L0

can %a?to g?s?ﬁ%&gqégg]ln% bﬂg’)ﬁ%pﬁrg\%fﬂé%r gm a, aﬁw
cytokineeuy bp prasentwhhighercancaendmtivds arrfodpred@ipged aineet, TNF can have

M) STE T T I T T
that resﬁl%"i#%a%xiaj Q&ﬁﬁﬂg@fﬁd&ﬁﬁ&ﬁll‘jf} TR sRioRe8 %#&e NGNS

within the host.” For exanple, TNF may ihterfere wth

hypoprethigemin, kid yeusfoperria vhivhoas resuittin dispaiaiiad dxtrapsicniaacorgulation
t he,shematqgcrit aof., the. host, lLeadin to a congdj.ti on

and eveh {00 PR blson P, Torifiony BRI et B HiRieRy atsa

interferé WithGathl &AdE&RUS FundBods Gl hodt. t Ior ¢, A may interfere
erythropoi etin may not counteract the effects of fthe

with theyhahitriof spdracopys cEytiopPivtn te meinsaiy ﬂ:%h@nafmlg?ﬁ afithe host, leading
o corfip L SER A0 Lo P PR 088, A (5 TR s

 treatmenf witlhecbmbinanBeyirshoidia nagdidt condtracpPic = fRe8 iR ed

with the increased dosing, there is also the risk of

the pAminipErtioneirlensdeddases of
LEEM L _ : i ¢
ecom i ARSI e AR o ! ki
additiona/¢asks asswiatedhwithi diengcredmet dosihg,|there iedlst the Adiotudeerse side

ssqci.ated with diseases such as chronic,inflanmti on,
offeots 3R fig ingiese (ores of REROPYIgHR Sich s Togkosiss fB ditig 49 fbie

ditiovis d | | i Opd¥l 4P
0 S

- 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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Sepsis is the body's response to any kind of
infection, e.qg., bacterial, viral, parasitic, or
wowoads2467 t €es of infection are typically the pdRg%2004/031789
the urinary tract, the abdonmen, and the pelvis. In
sonme cases, hovvever the actual site of infection
&tzpﬁcannot be det ected. Although 5 sepsis was once thought

Crgﬁ 1§th§§>§ﬁﬁg‘rgspbﬁge t@%%jﬂﬁ\ﬁf ﬁﬁ?&lﬁﬂ See% ok %a e o%gﬁﬂtparamﬁc,

gni ze sepsi s al so I nc
or fun@laﬂhwfsnﬁmbn arp fypieatly fthetlnn g thesirbaryQrae, Sepdidsmen, and the

i d_inf) d clott
petvisy i GUBHHGRAE- FIEEV gl SOy €A1 FBRPE By GelsEps. Albongh

kY
Sepmr nf eﬁ%ﬁ?ﬁal%g%{nﬁn se gﬁ& {QI%VJI]&SOgmzedthat

sepsis glge m&llml@@l améle‘ombt)ﬁlmdmthesw exlingpaired fibsno bjsmas ed. 10 The

fre e PR bt g Sl faggs throughont the
body. iW]ﬁdr@eﬁTiﬂh h@ﬂtb@fbo&?,qﬁﬁﬁiﬁieln%duﬂdt&'s Rébaid 18 Félé‘risb&’ 1) ﬁéhtttﬁ‘@

core erat ure, I 0SS of appet Ite, and anem a.
mfectlala end( lreah he bady, anpspsisorn everatmadancs |0ﬁgmnﬂnb r@gadatvess eeu@sed

Tl oL PRS8BT 10 e

to the mﬁmhlatmmgﬂd:rﬁbﬁﬁhﬂl linixebsceiotdtion @f SRtofedinigdr&ure, loss of appetite,
ion, the body's ahilit to break down the 15p

and anrlara m@fi@% spraation of i hwiag gfblogth ves selpsiivates the blood
clottmé ﬁr%@r%st Qe&iu@& kd ﬁ)@ﬁ de&‘e%@eg ﬂ{e lR)rd %'E’iturél ip?ltg c];tg)ﬁ-rl d&g}z&tgrrn C, which

t oes, turn, s to o
regulafgsibigvrédetth@pé |centnﬂ§'1qﬁhaammurbm ths bbdy’s abﬂﬂyyd tigak down the

For_ex n _cases of seyere se
formec RT3 S P TAGH o UPRIEGAT 1Ly G 08 1o P prptelimbs,
fingers! &RbES whidhCinRQehY ead§Hy i¥Bin HAHRNT§and8AEL 1 ON goes into
overdrive, setti ng off a cascade of events that can
1Sepsis ey Wﬁtﬂ@g piselfth woying degoees tFayexampl & ocatec b ixevenegepsis,
| els t hout e _bod RLG shoc
which bl ihlen (RS P12 O BEAR el BB LS PocEr perneistiase

curs

reactiofs grseélmaﬁrsxtdhaé SeMtp T @dsbé&e%f cTeitSthbAE AN I8d 16 idkBpread
t he bl ood pressure to drop, which, in turn, deprives

inflammpatiog) angd blpadslfting fﬁﬁ’éﬁ?&%ﬁﬁ%ﬂlr@gbg@ﬁm eaidy| Septicsipgk gocurs
when a@ Réﬂ gﬂ?}ﬁlesg}}#rg S%)S %%él?ﬁn%%%a{&ggaesp C%Iﬁ] Ct :@yﬂ E&Jg%aﬂure

causes ﬂasdnhmmlmessureeo dropowhich] Dadms dgpives Vital dtrgh@ecf andi@@quate
SBE’ 25 For exan‘pl e, when blood flow to the kidneys
oxygenplg 89@&1’11’0 ERiIsgeI s 3ISFPSinHAY hasen infetion Bt bigadstagam

itself, lﬁl'fﬁ@ Rpfid %@1&&%% Le dﬁ??lj bid lﬁip%égdakﬁﬁas?&% organ.

devel op. T resse
For Bxan‘@rbfr vdiEs blood ﬂowrsisuhe kida¢ys,is rerﬂueédmdhﬁghmugigﬂw levels for

substanif o o, G epde el o) mivg Ao elaepie Cepiroged

blood frowl@tleﬁﬂtsan hé@@élmbsgu%%% SRgfbibh Sra% L ghst he Cause of
infection is initiated 0 Known tredtnent includes

Prowidingthe souree pfthesepsis, cas lbﬁ ddentified reansi casendf saphis Mlﬁdespond

n rusth rease agtivate
o oy B b B 08l 5556, S T
Known &Hﬂ:ﬁi@hﬁncl&d&sytﬁb 083 OE@ﬂbﬁ)ﬁcQ YowBRRs biidids dF RBtedl BEhSESE
adm ni stration of a broad spectrum antibiotic until

-~ tissues, dpygs thatmeregpe aqtivalet peieinsandsiiraids (in crisysenfseptic Haock). For

exampl%%‘#;%sdé %%%%%éﬁs;gé s iEAMeRt BePel RDAB2A8Y of 2 broad spectrum

antibiotic until the cause of infection is isolated. However, the mortality rate of sepsis
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patients remains relatively high in cases of sepsis
where the cause and/or area of infection is not

wasweyiizaigrabl e. Depending on the severity of seR§h&2004/031780
anti-infection agents, draining techniques, fluids,
drugs to raise the nmean arterial blood pressure (MAP)
patientstentaing selaiivedp high pin casee ofsedsiS whbrerkd eqplse iand/or dreage idfection is
i mproye renal function such as dopam ne, drugs to
not asceriaadlese oxygen delivery and oxygen consunption such

BRpSRIY B Qo ieiity SPIPSR Mt BffectB PisC atainiMg 'Eééhh.%lh@é,%luids,
to support breathing, and dialysis for kidney failure
drugs tmmjrsebge wswartarial hleog OLasgwe (MAP{ pechtareerepinephaeiand on,
ar ol Qgi. cal agen that ve.been shown ta have
pheny GARE e kBl R ok i FE A B8 BBy KRGS oxvgen
delivery iyt cGRmpion Aehld doWkiiniMe @h& epinBphrine, mechanical

.. nonanti coagul ant heparin, calcium channel bl ockers,
ventilaters| tp sepporttacatlips, ae djgsiais kidapy Bl may bpayed in the course of

teatmeflf (BI0RiBH T aftRhdoldlal BT BAvhaCl bOK!Bitim BN Bentictal
effects e invianedsmeésaio Howingshorki adrsgpsidncluie A TP-MegCl,,
hor pones.. Recovery,

ndi anapoli.s, |ndiapa), and sex .
nonantiggagHiag %@5%8{;@%}@1 Hhckes felorsHnG FEAOPEYRFgREIpibitors,
I ﬁﬂli—. i - EfiEEHQ F 'l]ld]]'l i i~
PAE angl yt ﬁ[r@’opoi 1gtﬂi n Fd%-ggg%)n%?garﬁvﬁgrf%%%ﬁ y avall ab uéanuo r111(’llaexr“:1
TNF antibedien) actemtedpRGER O (Xierie®y BinLidht, fediBiagpiodis hintiana), and sex

oo bRy i, e o Db o 2%y BR8] g

promptiSWehfed! | and) has al so recently been investigated with
regard to treatnment of various conditions related to

Begesibinant grythrgppietintrhe-5PS), amercially pvpidahle sadadradenames

8 ral | ' f - EPO W
PROCREZOIEGA ARG BURTIR, Kpftal NP PEQLERE oS AR J0E o
Thousaid ©¥les) CiA)er@ NBORECTRMOBS ( fioheRbeHtpBasdl UbwHigdrlapd)Has alsd

order to treat, patients wth i schemi ¢ ARE Furt hernore,

recently hgewivestigatad with regenddn tgimenbefyanions gandieniclated;to sepsis. In
e : i
additiorf ;Lf?sf. ﬁm@&aﬁéﬁm. 26@%0%?%112%@51&13 'dgs&&%s Eﬁee.?ste%??fg}-mo

lon 1n a non-1s condition I n oné
to aid innthe esgendgratis ofHenasd vebularleeltvarsieprefention yf hpoyrosie of thesenal

erythropoietic effects --. incr hemat ocr |
tubular Gejlé dp mt&ftaisﬁ}cn?_‘@l%ﬂ&naeﬁﬁ%}gfﬁdweamw iﬁw@%ﬁ

Publicaﬂ%@N&.%ﬂE)O@@iS@céehwahy disBidebs tACHRBTERL T HE LI 9R #R treatment
thronmbocytes --"treatnment wth rhu-EPO poses

of inflarpaddiion mrradonriseemig comstitidnnia one despreagans.oHbiveger, hecause of

ooyl PR LRRR PR S B o

hyperact®tiohSf e, ro FoBhMAY a@WEQK iiiERcredded prddudiNh of tRMEnbocytes
been associated wth the formati on of "adhesi ons,

~ treatraes avitherbu HR6) pesss pddidenabrislsaivrache sidespicadedoitivg damial

ther st.ruc : of . e .pody.. as well. Adhesi ons
organs, flls, SRS, bl GHOGH € RssBlinled Sl 0° 0%,
2005/ 032467 PCT/ 1JS20041031789

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

woYoeddshap, chenotherapy, and radiation. In fa?bTIUS2004/031789
adhesions are al nost an inevitabl e outcone
surgery, i.e., about 93 percent of patients who have

sepsis llmddstgmag oc@ilp uitdwpcmileréﬁylrﬁmeywﬁp]‘ei aiheﬁmmn&ﬂffbﬁh @y s rdsQlt of
some de c Wi t esi or tion 5in

surger§ P, G ot ST 1R A oA RRVSroDs kA goRcan

inevitdblPERYABYIS BT A LLARSE Peicei of paBiRs WhoYeRE 'uﬁﬁ?%&ge

H ElIlis, I ntesti nal Obstruction'from Adhesi on
abdomga) syrgeryafferfroniadhesionamsonme degnte (cogpm@d wechdhezidn formation

N N I T,

See D Memgaﬁa HEi, Mésfﬁeb! Qﬁﬁﬂcﬁ{cﬁﬁnﬁﬁnﬁdm}zbﬁﬂl—ﬂﬁ@f?z fzs ﬁ%‘e
t he

adhesions in the abdom na 10 region O
Prow"ﬂ@d%&?\ C8ils SURBRENGH é3tG0ne6198)-a patient to becone

[_Sstructures
oTROREf Ry TUHESTRS RELARE b BIcAD ol oo BLD Bl Rbfap Bl S or
tensiorbbrocigens @rrothﬂr giradtueanf 4 yatidnt t FarekespRyediaidedn e abdominal
rmati.on of these abnormal connections

region gt {schory FiAs CARTAEe BRecHinehsty na@%o Depomnc ammedar senarerd
bemeéﬁQﬁEzlrIs'oi? Bfher Maﬁ%@bo@s d %éfé %EI& ﬁﬁ(}g% %Bﬁwﬁ%%me

becom ng a nore conmon
blockedpnmgn@@mgbf Ctblau’sctcchgilmtoahahbmadh&smmr gery are likely to

r a .U erience chro
p@}e?" %&Pﬁg e %H@F’Pfs‘lzﬁ? S HRLDOSHER TsbpoHisof . blvdeads to 2
host off cﬁllilﬁ‘ QORI Hibnke FOF BRMSpISRY cbffin sectioRl Setidcbiing@ R thore common
yspareuni a. A nunber of agents have been researched

method ?f hadbisily vomenvha upderge s m@loaﬁbldcnmaalt surgeryaaih sty ts form
adhesmq‘ﬁ Und, 2 eﬁgu?tne %&e PP & %e&\ﬁlc pﬁ%‘hgf‘ gﬁicg# ! dyI rc]a(s?fons mvolving

sphol’i pasé itors,

femaleaqimducnﬁrb mmﬁtmay ledd wtgﬁﬁerﬂﬁ@ta@a@w;famﬁm hepar in, and
tissue plasm nogen activator. See, CL

Komamber P 2gais NAve begy tesrsrhed nnmaaﬁa@e\wﬁhtpr@fenma ard treating

R Y RV .
steroidal ehti-abflanahatbhyedregs peottaslycans hepdring waditié neiftaghih6gdn activator.
S el L B EETER R) T oSsee o e,
PERITONEAY APRENGS3153dakCA! TRERES d‘tgﬁ—% elifd ‘%g]’ 'Br Ido¥e,

of these agents, however, 1Is eedi'ng
but not ¢l nﬁtheemgemssare beliagdite b@ﬁﬁfectﬂvy ai the mn&atmam of adhesions because

LV e e been,.sho revent t sur.gi cal
of their iy PRl R AT cEBrion SR bty b PR Ge i the
majorityp6Lthes dpentsJhoWevEe t4Bhited diid! to hi1d2HR %&E’Hﬂéﬁﬂ:aﬁgm In addition,

Post operati ve Abdom nal Adhesi ons Sodi um

| hyaluropigcid dsniaeiives heewban shewn toprovent pesthurgive] adhesions, particularly

inth BB G PR 390 LS B ML PEDLCE

AbdoszWAdi@Mmf B a Betiam gyyamnar%hm BisreBorH b SenibRbdTes
bi nds with hlg affinity to the receptors on

Prospe%ﬁ&Wff@@lZﬁfﬁ daudle Wﬂéwefﬂera&eéwei iAMy EORBIIEG. 183297-
206 (1935 Ry UG (MBS RAIEL DRk b0 Pl S

affinity tonthe asvsplors onadomseytas and nedfophils in DédinpeAitiBatider, 1k been

al . venti nof | nt raperitoneal Adhesion 5
shown 1o haVe refelucmg effect on the ﬁ'equlgncy of adhesion after experimentally developed

| intraabdominal sepsis in Wistar rats. A. Bedirli et al., Prevention of Intraperitoneal Adhesion
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WD 2005/ 032467 PCT/ US2004/ 031759 Formati on Usi ng
Beta- d ucan After .Ileocolic Anastonosis in a Rat
wBaRbHishaly Peritonitis Mdel, in AM J. SURG 3@8/us2004/031789
339-343 (2003). Surgery may al so be used as a course
of treatnment for adhesions. Generally, a physician
Formatiok \UsingBetr-tllman giftey Ileecodievipnstoinesiaithe 8ot riohPdritenitis

or gan - Q Lari, .o e 5 body. G ven that
MOdel#Hh‘gjg[rgﬁ@é@%@é{ﬁ%‘a&@ lication of surgery,

FRuHE @ nay SlodR iéed Bs 4 SHTRWSOS tRERSL RiFadhdsRfiye @hdntrally, a

results in the formati on of new adhesi ons. Wil e sone

physiciag vl parfornp peeryie sever esidhesignsdeanthetorgan orlogbenpparignfdhe

. i acent e . the _surger

body. SR G 30h A5 o S E o AR L ST P st temore
adhesiafsganaentueiulprio dedvresidrafeewadhesions e Whiksdohh & surpial

addi tion, the organ sleeves al so_require additional
procedyygs aafplc;’eﬂ%aqem%w Yeraes oves peaspeadiacrRtie thejwsps elfeqtpdby the

. - I

sugery AR 65 B B SRR A0ME e PIVARE s e L BIRRL b had
mixed Manls. ghypdditionbe argan sleerdslalsogequireiadditional sucpeagdo essove the

the treatnment of adhesions and many insurance
sleevet onpani es are unwi Iling to pay for treatnents that

Afs, REpiRARE incPREEH Hfdrbess With 8estd o adhasiiu ﬁ'a‘lt%ﬁlﬁtﬁg-

Heal'ing is an essential process of the body tha
treatmené gctheds haveayetwith limited successoMataphysidiang drs suavillifigias unable

o B8RSl T e e ot b e B o
treatméheiCiatage, laf BesiBnargitblf kycceddfigssure (bed sores), buns,

di abetes, etc. The severity of the wounds is
characterized by the extent the wound penetrates the

Woun%éarﬁn St age | wounds are characterized by redness or

ration, warnth, and swelling or hardness.
Stage Il wounds, partial thickness wounds, penetrate
%{ﬁe .epiderm s and superfi gi al derms of the skin.
caliRg isian efRsuHalProgess of the peqonbatregriahiighes he prfepatyeof damaged
tissue. ﬁﬁls‘ﬂf@&s& RS VRweddh & oF Wolnds PRHJFS og Pesis FHELER M Eulting
the ‘menbr ane separating the skin'trom deeper organs.
from vesiomg eads®s sushnd sranme,cluvgery] presgre {eedt doess) vdars] diabgtes, etc. The

' ..muscle or. hone. Alth h. all. wounds heal through_the
severity g fie FPBRISIS COATAPLAHARY: b extemithe Pl Tengiaip the skin. Stage I

woundPde RS Hed byadBlhesd 6t ASOITHGH, Wain @ alPdvdiing b BnBRsS.
with which thé wound heals is largely based on the

Stage Ibwowdsparisgl thikknese woundsnpertetretettbadtidermiis atdesupsnimdddiermis of

.ingdividual . In eral . 30 Stage, | d Stage,l] .wounds. .
the s, Mo\ Bbunc TR LR wibn S B Aush B et 4B i
but do Ad Penduatharhe WieRtbraley Fharatid¥ e 8RR, fronl agPert drigaldSta¥e IV wounds

wounds heal through the production of a scar.

involverdepiagg todthe radeshyngipneste prpnesuch as TNF, play a rol e

[ [ Fower I 5L Al cul-ated. .

A 1 e BB Rhy OB caion,
angiogehesis) rd did aeounfhilatioh bAgettixi thetdase 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 1I 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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WD 2005/ 032467 PCT/ US2004/ 031789 heal i ng wound and
ultimately on the tinme the wound takes to heal and the
wol oeehls70f the repaired tissue. Several the@@@ﬁ}g%og,%s”sg
as well as therapeutic nethods have been devel oped t
assi st the body in healing wounds. Sever al conpounds
healmmv@umbami wemeatkly on thevimethe henapaiits 1 REF £@Hthe BirSnst® ¥ the
repair ng including, but not imted to, growh factors
aeérnal gromh factor, Insulin- |like Gowth Factor,

rﬂwaml ik
vascul gfrefégﬁ d g{yﬁg ﬁyglem t%érr%{v?/t% ﬁgf:htog% H%\feﬁe&@ﬁé@%}o%edéo assist the

body in hepl ﬁnﬁt"‘é}ulﬂé% kPeverad pompaynds aﬂe@nmxdsmqb pi leave mtiberapeutic effect on
n 135

Wound(éf%ﬁ.l%grﬁl rl%{bn%%%é(?, R agﬁ]g% ﬁaé:F s I(éga ek ggiwth factor, Insulin-
like GrowgipF. mmhmémgwu Béxﬁxon@&!ﬁr@ﬂ)lhs'%)grmﬁwfﬁ%&{, %&ﬁﬂar endothehal

ri ous E rapeutic nethods inc i ng, bu
gmwmlﬁ o &Y rt?)"fmh?p@dﬂﬁ ferleukiney num@ndpsyppIMSmﬂsp{m@mne
3 I I
cutanlBEBln CLMGAROHS D HELAP o S5 e oSS 2™

mag net’i c

supplcmgdgf (alcuﬂ veral Cangellan uFlﬁﬂlenhcﬁre,avamw thefipeatid@letdiR8 including, but
r.fails eal taII it can lead to

not i B byvlerisi e imgy- i Gpoch omep, Rerisaioad thempyeldetica
S by e ey R ROl pR A YR Yol i gl ol

J\iﬁmaun ed @0f luaahpnope'lsaesl’aiheta heal & atidhesrlesd af sedetar ,
e i ndi vi dual

[ ai r _nov
wmph%ﬂ@%%% %fgarﬁﬁ‘yp“&ﬁ?l%w%%%ﬁa@cﬁ% ERBHEE Ypondbossaty of the
wound, gheb®iyrBapfer@RiR® sdat fishy if a1k %ﬂfe%&ﬁ'lda il 86k the aesthetic

i nfectious agents to enter the body. Depending upon

CONCEInS |96 2 §eAF P SGAT Snay) infpeis mayemiat oflye mdnemm dqmbﬂdmgmmn its
soveriy VARV BV L0 SR sPrPtt §hlos bifutiasl st mtocions

een

agents te feﬁtenﬂm blorly r Blepenkigd woBtthe sevekity T %ﬁ@%ﬁoiq{‘ﬁﬁy“spféa@ RBfd become

r hu- EPO has been shown to redu

SYSfGHH?]E? epé@cqféﬁ%t@emﬁeutrophl | infiltration, and
]'?"‘?Eﬁmhab AR TREE b SHRRH Mol pollibid oS Sl b e o

random mhamcﬁlaps hF opcmah@ﬂe; thAEPQ @8 BeenRBuHa ¢/ a8 %Ed;r@ﬁs afMrease

_ | n Model of Random . | schaem c_Fl aps,
ne“tr"P]i!EIE*FEh E??EEBEM@@? tgmpperatiye withmesard ﬂmisshmdikngﬂap

injuries. smqassﬁexﬁiﬂataﬂhyco%@aﬁg@;ﬁg A M b1l IR OV

t he wound heal i ng proce n“early~an

Revsaculgriggien eid Hagling/in aRat MadlatofiRuridoe: Is¢Hoblnf Whip®) ACTA DERM

illaries in

veneesbEIROAFE ) CARBTS IR rhde Migeeuatiet - B acmipination can

| improve dlwwgﬁﬂi Ipdatiflg prRURY Bith ifGrRERH 1886 @s?tﬁ*ei&{?rg elié?l"éﬁ&cmg the

r hu- EPO has ert hyrop0| etic activity,
inflammptgry @mnﬁ@rm@rp@smmndemtypﬁemimmiscmlcrﬂapsmaaaomg

| earlier regfu? gg/iazlg%% % %flé"g %gg?xp]}@;{%ol S éa%s%gh %Sao hes

erthyropmatac agivitly, e utsd& eammrto fr rehiadint HPHeSeTRARIdR cause a
ent val ue for.  the nmanagenent of sepsis ¢ases,

greater d?g;ge pﬁ' lPag e coplieiionsthan Weeadyiniieied iy dite hetiingippocsss.
Iﬁ"&;i(::&? ’qlortﬁ‘]%' 2B &P reBfnithl ﬁllatéggﬁlegﬂnﬁﬁ%’ﬁ?ﬁ%g ?Jgﬁc%hzgtnv?alue fOr the

t he rtali1ty associ
management of sepsis cases, the incidence of sepsis, the formation of adhesions, wound

- healing or general nflammatory 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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rel ated conditions remains high. Every year,
approxi mately 215,000 people die fromsevere sepsis
wonRo9ees@ut of every three patients who devel @praRYfI1R31789
sepsis will die within a nonth. 7 WD 2005/ 032467
PCT/ US2004/ 031789 And, cases of sepsis are expected
And, cdses of sspsis are elysectadtiolrice thithe fitutelimeitn thedaerdedhammacamessof the

_.of the .caond|ti,on.and .sensitivity.for the diagnosis.
conditigtgnc RGREEYIGRT TS ARDET PO RIRBY irTRp @ pratsgtsyts, the
use of ih{R4AR! &)‘f&e@ﬁx‘%&%ﬂé‘ﬁﬁﬁberb? SosTuHRP 8liciebrafafisms, ladfl th.e growth of the

m croorgani sns, and the growh of the elderly
elderly popultin. dn additiomdits etiromis peinesedviate withadhesians bfl geraral

. th adhesi d . | 5.4 nf Lii
ey O SRS G AR AR sy
A& RO bxist: b Ab&UN the & 8F mdth&T endetkbrapentias foe etkating he

art for nmethod and therapeutics for _treating, .
preventing: delaying ghe ansstfi ang redusingibe effegis OMGm%é@H@FﬂJ@f ¢ytkines for

ef fec { proj - | dsier (el fhi
tho purgisof i iyt AR s AR o6 p bl B iy B SBAc
effect. Mﬁﬁrﬁﬁﬂhﬂ g nte?tﬁé:d’lstﬁoshemﬁng, pedventing, db]lyiqgalllet et att;,,and reducing

need, exists for treating, preventjng, ing the .
the cfiegHSE PIOPIATHHRIORLCHIRAS 11 GORTOT G SER . GHhctions, woiinds, chronie
; i RALSG ' . T ek trvRitSd B8 ben@BRAAS to provide
d1sease§§g§glltx%%g, mu%tggéogﬁjrﬂgﬁgcm%i sease and _gener al 'p
methodolifiea thabhave yhecabilitytio mpsir ok preyeui danoge td tissvwoin obemic

..beneficial to provide nethodoligies that have the

conditighy | ity to repair or prevent damage to tissue in

dschem c conditions. 15 SUVWARY OF THE | NVENTI ON The
present invention is directed to a nethod of treating,

SUMMARYOF THEE INVENTION t he onset, and/or reducing the

1
fects of sepsis,. adhesj t :
dorarerui i trsfe it Afiotiathde pRvaR e Rlatine e
onset, FK/dr SRRLING MR ST HHUA sEst, adtidsios cpsherdl inflainmatory conditions, and
therapeutically effective anmount. In addition, the

combingti erepfiveadntipistering at least ope HfRie PrAGEIE CHRESY B2

Feduct Lon. of i . e M i

therapefy Bty 0 Epuf S ARk Ul s LR Bfthtion

or redubif@séf ORneink resting tp g cindircisiphotdinpatrieast tre tisspetpraisclive
rotective cytokine having lissu rotective

cytokinky e bt PBY LR PEHEUSABHAKIE Y YA J5rie P cffye cytokine
having ltr%g%l?#)fcgcgﬁig%g&ﬁ::ﬁnna]ﬂ&.o o LRI O Afwdver, G IBhsE Bhe Yissue

anot her enbodi nent, the chemcally
protectivedifokag iEPthdnsicalrbadificdERO. HrR@nother @wdintndd irethemigally

ot resent inv jon relates to a nethod of treating,
momﬁ%fé?@ﬁ?aﬁﬁﬁylﬁégtbng the onset of, or reducing the
gr{?eeﬂb%dﬂﬁenp 6PmB hiABBARIY ok YRkt RASmbRod oMRFERMg, preventing,

er enbodinents relate to nethods of treating,

delayingrthwensei ofgor mgdicing thg cffhes efpeinfismmatorpyinlineg i a mammal.

assqciated. wi th f fect . of ] ;
Ot EFRRAREE ndod 5hl oERg APRRE el o
conditi¥h hddotibed Sfitheatesfeo ofiptsinflithaatory oytwkiews. Fdnrescamples dé
_sepsis, 30 adhesions, wounds, inflammtiaqn or chronic
conditienssissesdatedryvith therpsfents @6 praigilammaloprcytplgnes pgude sepsis,

adhesions, wounds, inflammation or chronic disease. These methods may involve the steps

of administering a therapeuticaily effective amount of one or more tissue protective cytokines
1 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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of administering a therapeutically effective anmount of
one or nore tissue protective cytolnes in a

woetgseat i cal carrier. In addition, the presegi/us2004/031789
invention also is directed to pharnmaceuti cal

conpositions that may be used in the nethods
towardohgsharin bextited cemposifiar comsisangran, antovat efdidelistendt tisshie protective

.di .ed. 8 2005/ 032467, PCT/ US20041031789 . t
cytokif SRk e inireang PRNcRCE doleVinb b oWt Gt redetinh e trosts of
proinflh@ator) Retokines e REAHRAL! AMSheCHhiItingnt ¢ difGtdd/Rwahd 2

treating, preventing, delaying the onset of, or i
pharmaceuiiesl aeppoatiasf domprised et amampount phstleasbene tisyue pratediviepytokine

. A - | . _Anot her embodiyent Js. directed towar
offectifl STHEMR e, pPFRSRATE SHRRE I oot o s tobRBoR dssh Ot o
proinﬂahniaﬁﬁijbyt@]aﬁeﬁin&slﬂ@mﬁfam ective cytokine 5 effective in
treating, preventing, delaying the gnset of a

X USSBRPIRiESHYS eitelanes usad Upihe presen AverBeR mayt keghgaycally

| &ﬂﬂg@}al'l{ SOl | ﬁﬁﬂd% ective cytokines used in

mOdlﬁ%cﬁeé presen ?rnventelag m§&E@'chem cally nodified
dn ydine embodiientsovhepaid alesaicatyrbdifpd estliropoictin iswsed, the

: . epbodi ent s ere.a chemcally nodifi erythropqietin
chemwﬁﬁ? H@égifedtww@ewmqﬁyeaﬂp PRSATRIE ogﬁgfr‘tf?ﬁ%waéfom
erythrofBitiih B WAl G0%: Rid IR o8 R0 Bavi i

© rythropoietin t%g%@g%fg’ ngitagl%pfzﬁlgkl mg)&lwéftl Sgga?tﬁc’ Szﬁ}hc
acid meietiesh iy poiceythrophigtin hgving al leas no hblisled| dr oo (rdindfed carbohydrates;

i) an Rk g B e BB PR EalEnR g2 Batmentof
native @%ihiGyoanl with B 16aY bﬁbg%@bos’i(ﬁ@@,tv) ap EAMGHS e hBERY df Bh& one or

cont ent bg virtue of treatnent of "native

more ogidigeA capohudrpies; Wik 41 caythraneétindpeing af leastiote oa mory oxidized

i et i ‘s one.. . mor.e_oxi di zed
carbon ke kER bRl P8 Y RIR At Jp b Gfore
modificneglindresi@nRxvid) Zeeryiigapdiethyishvaices la@tborcorahersmadifi¥d lysine

.. reduced;_viii) an erythropoietin having at |east one or .
residuepgf pmodifirtiowel the Ji- el waing @& ofithe gryiropoietin molecule; ix)

o oy SPRRVEL el B3k e PR ons o
least a maodified gspautic axfid dheglataydib beid aesiduenxiyah esitiropoickih having at least
.erythropoietin having at | east .a nodified tyrasine
a mo&ﬁ%ﬁ?ﬂﬁ%@ﬂ%fﬁ%ﬂﬂm@m}%} POIRY Gt L?@#@@maétag? gepup
- I . .
removo S0 o ARRPOIE R afud LR r At GAShAME i

linkages fythe eptiempoieti thotscule; 0 xisha enydatedeppthepbietinay Imapoder
comorf e R AR W it sragapit

effects. A€ cBémicARy MbalfiedRrythiopbREAR Blsb Mdyt@n®hiikt BB Qﬂiy?ltéd“
n

mol ecul e; or xiv) a truncated erythropoietin.
erythropmieiither  enbodi ment, the chemical ly nodified

S BB SR T s
erythrofiietin By b6 SeIRTéGRoM e MHoR: 6tthe Ik PRIzIdE CTS, R10L

Simlarly, in sone enbod [ a_mut at ed
VLIS, T2k BapoRaEAR IR R, B1EH, YE54: KT o1 B2 0y KBAE, E21A,
C298, @g‘fﬁg%ﬁﬁfﬂ‘ FAR, S4B A0k 45 BEVIGh! RM N0 A 264 ANG 404,

- Y498, W51F, W5IN, Q59N, E62T, L67S, L70A, D96R, K97D, S100R,, S100E, S100A,

S100T, G101A, G101T, L102A, R103A, S104A, S1041, L105A, T106A, T106L, T107A,
T107L, L108K, L108A, S126A, F1421, R143A, S146A, Ni47K, N147A, F148Y, L149A,
R150A, G151A,K152A, L153A, L155A, C1608, I6A, C7A, B13A, N24K, A30N, H32T,
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VI 18, LI2A, E13A, RI4A, RL4B, RI4E, R14Q Y15A, Y15F,

Y151, K20A, K20E, E21A, 30 C29S, C29Y, C33S, C33Y,

WoRDs/0324dd| . KABA, KASD, VA6A, NATA, F48A, F481>CT}(g%4,031789

Y49S, Wbl F, W1IN, QBON, E62T, L67S, L70A, D96R, K97

S 100R, S 100E, S 100A, S100T, G OlLA, GO, L102A
N38KRY83%, PASR) DA3ASEG2A, KOIATA 16, GGA2ATIIOSA, TTIOXAK140A, P14SA,

Tl F1421, R143A, S1 46A
RISOBGISEA, Ri3aR: KES51 470 461 ARGER 62 A lpenofias mgbodiment, the
ad %Q@o g?ﬁ&hr A30N, H32T,
mutat %ﬁf 88%?%?%%%% PCT %J%g% 04/7031 ES 9 I\Bﬂg%[g(NS 3K, P42A,
[iﬁwr\exmyzs oﬂmmﬂammampytﬁlir&mm Iﬂﬁﬂeuk]ii FMATNEL A0S or more

effects%]t@eg&tgm@a?:% E%G%Slﬁng KlSZ% ev?rhg 28 e %,A anemia, edema,

ischered, YirgunChidire bhd insalik e siefatd) ' RRRLS Al FeabirSd MaHaQRAl g&é &f the
effects. Two exanpl es of proinflammtory cytokines are

prosent WF%IF[}W fesgibpdyereatordetgl balome 5 ef fects of the
proi nfl ammat ory cytoki ne may include fever, wasting,
| et hargy, anem a, edemm, ischernia, organ failure and
insulin resistance. Additional features and advantages

2 PTI ON OF THE DRAW NGS

M&%&tﬁ?ﬁ@%ﬂ&? fé enor,fangg%sée?t\ﬁgﬁhl i B

be ascert ai ned romt tal
followigg detailed desoriptimtthitds provided adconmecmmnemli frerirawidg($)Rscribed

below: drawi ng(s) described below FIG 1 is a graphical
~‘representation of the survival rate of Sprague Daw ey

FRGS] &fd @lphidd répReseatibDat the Smdndl ﬁ%&ﬂrﬁ&%ﬁ%eﬁ% after

subsequent treatnment with saline or atrs
cecun Beadionapgl punetyredicLRpangf subseguemhieentoiant withl selin@of s tiasue

I ntation of the adhesion score for
protech%é@g@lq%% \[/9%%‘?&‘%?%’ following CLP and subsequent
FI@a;t ﬂargraphhdam repedsbiiticH ofdhé h@Rbien BERL %&ﬂsp\fsg&é’b%lé%ats
invention; ?0 FIG 3 is a graphical

f"HOWI?%EiB Sef suhspaienbireament; willhesdise ot fissut protapivegutolianbtie
inventidit S subjected to CLP and subsequent treatnent with
saline or a tissue protective cytokine of the
i Snit ia @raphfealepresémiationgitapdillnads seaieresSk %\ié Baw@éy Ita’fee

bi te%l% on sc refor Sprague Daw ey rats | ow ng
subjec pent fepiey Wﬁhvs@war.aéwswo@gmeqmme of the

inventidnf €at msnt W|th saline and t5 a tissue protective
tokine of the invention; and FIG 5 is a graphical
lé'p Aeisergraptiical raptestitetioreof the FMliesion \sebreffor SirRgagDawley rats

tolowing G ithd il S Bce o SRR et Pl and

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 houts.

FIGS 7 (a) and (b) are charts demonstrating the levels of I1.-6 (Fig. 7a) or TNF (Fig

~ 7b) in the serum of Sprague Dawley rats treated with saline or a tissue protective cytokine

after I.PS induced sepsis.
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a tissue protective cytokine of the invention. FIG 6

is a chart denmpnstrating the core body tenperature for
woR0agsesPaw ey rats tO treated with saline opcqusioo4/031789

tissue protective cytokine after |ippopolysacchariide

(LPS) induced sepsis for a period of 24 hours. FIGS 7

FEGS &adl aifblp) areschatiadé¢rsonbémtimsihe soierbgdy lmnperabirs obfprague

| L- 1,0.... 7 TNF .( Fi 7b) in t f .
D bl S SRR b ot b Bt ¥ Bl ety i
8b) afteP L OB Ghchic¥@sépyisOki ne after LPS induced sepsis. 10 WO

2005/ 032467 PCT/ US2004/ 031789 FI GS 8(a) and éb) are
EKaPisa gepbinsenreschiagion REthe pewenjagyofleripieihgtlgd & dpraguc

oot o I Tl st il

subsequitBily atited withSalinkbicatiseepstestivddytekind. s a graphic
representation of the percentage of |lesion healed in

Sprague 5 Dawl ey rats thirty-four (34) days after

bei ng subjected to an ischemc skin flap test and

subsequently treated with saline or a tissue
DETAIVED WSGMQWW@IHEHMMH-SCRI PTI ON OF THE

I NVENTI ON t o, The pres i nyention. is.direct

R o< San 1 e 1 Ve CUROBITES 5 b B s

delay, o??éd%}ﬁmoﬁsfﬂas gpidd eﬁpre %ﬂaﬁﬁaa%r& e4oRings, sREPLY e TTBd iditions

cyt oki nes, such as F, in cohditions |nclud|ng but
includingpbut nomimmdd 1) sqm@emﬁréﬁgm@dﬂ@mwéhe@@na|wm@dshea1mg,

and chuSHie GRF oo nF Ao B R PATRGEBT OB bR et AR L R gpue

protech%‘@ytbklﬁ%cluﬂé Yubsleindelifitt@d, RRer, stingg Gethbitly, afie@niapédema,
limted to, fever, wasti ng, et hargy, anem a, edenm,

1schem115>rg@z:f@elmeaand@n@&n resisiangee Taneompasifions of dag wsm@ argplso

8 prevention,

| contem?clg{w?%ﬂ th %Iat %)Hﬁ% ! e% ﬁ%l'agrbr ?ééﬁf%r?& g.lrlé; %@f cte ?)xlr.]ﬁ%g?matory

conditidnd én &id @Qhﬁre@frgan(la‘) |0ﬁtimb(’sb yesultiag diotd i@fegtion, suvh ain thercase of
organ(s), or tissue(s) resulting fromlnfectlon, such .

meningiis. SparHetle s REPSeh BHPTGiF GToHH (9 APRPERTIRRS HioHEing tissue
protecu?% (gﬁglghﬁ {AYERL 5R3edsh B B HeBfndnPo ggﬁ‘éét% o?%?omﬂammatory

tissue protective cytokines t
cytokinéeslin &eﬁdifwnhs inclutling stpsi bdtessiongfwdund hedlingg thromc d1sease and
) of proi (LI anmat ory 20 cytokines in conditions including
inflammgtary icendiligfifesi ons, wound heal i ng, chronic di sease, and
hﬁl@ﬂafh@ CYmpOREbid e mbamﬁsﬁg hile R85l fhPeARIED BRVERIANS

of t he |nvent| ons are useful in treating, preventing,

and/or reduting the eppearange ofwaapqmra mgeryoffos gvamnplq:;,gthm Arfissue

protetiy bRk S BHE iBtsahi el iy g RO dpBrminat sucgery,
scarringGREY B&ibsan syt rededed O B erSbUdHfEM, the ﬁsaﬁréaiﬁzbtd&ﬁvﬁaytoh@es of

substantially reduced. In one enbodinent, the tissue
the prespaiduesstipy reciped i presens fartipgfrpmsyeinal | MGSAES-on ar e
used to prevent scarring fromsurgical incisions.

Compositions of the Invention
Any cytokine that exhibits tissue protective capability is contexnplated 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 2 number of forms, e.g. ¢, 3, asialo and others. The aand 8 forms have

the same potency, biclogical activity, and molecular weight, but differ slightly in the
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Conpositions of the Invention Any cytokine that
exhibits tissue protective capability is contenpl ated
wo0odrBeiemM th the 30 present invention. The per/us2004/031789
conmpositions of the invention may include
erythropoietin. For exanple, a suitable tissue
carbohpdrgtecrotippaends,tvailedle asfale from isae ntor Srfomm withetha nerfRa] sialic

t mber of f
scids B0 iy g QIR ERES AL 2 B (3 Torms have: Che

YEBE, 2B tisste Yrothithle@Piokile capdbly/bf tvea r8Pdteg] @dlaying th t
wei ght but)pgll ffer ?I ightly in thenﬁgiq)V\D 200 /OSZY%% ©onse

of, andferredycingdhe effac ghscosisseprjEFalated @@W@m@ genterdl énflavematory

I
ot By ASRIFy P Aok EH O B AP ST e
refer tosamy c@ﬂc&mﬂhﬂneh derdivaviee Gflérgs)tl'imrﬁnétmﬁﬁ&ﬂpesﬁsség tﬁahbét@ protective
ting, the onset ,of, and/or reducing

acﬁwff?@fﬁ&@ewﬂaf %yﬁféﬁlg theslEssug Brofestize exiokipadacks gh heastam or more

o eSS CEBHTINCCRch, AOY oy B SOBL R Ecine
lacks ali pf Gicientheopoiatiefofects of apthrappiaia Fer bkmﬂtplesthm mey bwative
A TR T T TR LR
affect iRPALGEICOIZicRY ARfHuRa (ieﬁﬁ&ﬁ)n% hhﬁ%&) P @&u@ﬁnﬂ%{)ﬂﬁy & bind to the

erythropoietin's erg\{mropm etic effects.
erythroppigfinrageptor hothedimes Nos-lpriting cximplergf szukuahb ussa@pmt@mfe

cytoklngg fo&tﬁg &r{t{mi’gﬂe rgse% %gerﬁ?];lgﬁt %%t{h'a ?ﬁ%\talﬁg eOI A I)&a}ﬂaes disclosed

in hterﬁattibﬁihl’ mmiceﬂiomm W@M@s S4etranaal, SOPat&utP%ﬂjh@a\@én Nos.
ses that affect its pharmacol ogical attributes

2002/0‘?%@&@ and 2003/907343'F whigheare incomorated biy refergnee hergintip thaind

entiret o the erythropoietin receptor honodimer.
Non-1inmiting exanples of suitable tissue protective
byadulktiong ﬁleft[ssue.q&retemmﬁ.‘d‘cﬁdl@nefs rfesestwithiie pirésent invehtitdemay

i i ek e
tryptopfa%b s{%ﬂﬁ' ﬂeﬁﬁ%&rbamﬁgl érf:i fo. 2hR0 §%§%{?} pH18d for use as tissue

072737 I ch ar porate erence
protectiie cﬁchnemacnhﬂfmg todl preseny/invemnticnd d]‘hesmsumbe miaydewbemically

ot ) SR, ot SR S5, cvtion

(ac::a’cylalfi’@i‘ii bf izfnlyRifioRY, nitfatib® % miPMeesBh@boY Aedisbsdd R Inter%auonfd
yr osi ne, tryg0 ophan, or cysteine residue or carboxy

Pubhca@ﬁlbﬂpsW&}@%Bé contenpl ated for use as tlssue 20

P o SRR i e B ey e ppeepiaed
EPO. AB)iiguesai g fh@ﬁalaél{grmﬁﬁl ittt @Rion CRGIENY baé bedh researched in

trinitrophenyl ation, acylation (acetylation or
connection YahFaReROL 2cke rongl fatlhre whickiixe pessible kemplitationsof

spicrly BRSSP SR BHBLLE LA, M, v s

maintain ]mnqioaﬁéﬂtels m\tbmlbo@anﬂhypéi&thaﬁmmmﬁe@@ts, 1¢8 biIA.ceAS are

a 8 én t he background qof .the jnvention, rhu-EPO
Increasef} g Bé&ietf comedReErartive won sdminisirtian therep beaspiiing 1’@9th blood
th1ckemf§$ SicParl BiBREscddF W BroMBdFL THus2hBASSoA G- EPARVHHR AT

- exacerbate the widespread clotting that occurs as a result of sepsis.

Unlike rhu-BPO 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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septicem a. However, because rhu-EPO has

erythropoietic activity, i.e., the ability to
woRogy/@hfy7hematocrit levels in the body and  perus2004/031789

hyperactivation of platelets, red blood cells are

i ncreased and pl atel ets becone hyperactive upon

incorpc&?]im'l Ei isd dfnatétjng Chivemetated M| Howmgl;en ?oéshdvﬁitt)agednﬁ@ nrzllamtam the
t hi ckeni ng. and an i pcreas [i of. t 0Si s.. Thus
tissue prpeoHSgUioR Y BRE GRS EEb 3 i Soligyel Baries tavained Hstue
protectigﬁﬁlﬁlﬁbgf)ﬁ %Pca%ﬁhﬁlht%ﬂ BPiAs nQEHEBthsh % ifs %ﬁ&la&lc%fl witStistue

r hu- EPO and sel ect ed ot her dified
protecﬁmlrmpﬂoesqmplax baditlaseddn RO apobisationgio. P@T/&JS;Q4/013099 Thus,

{ t
carbans eI i ot HreGth e oo Becd Bt s o plpts of
pro-inflabmbdry dpRkired bhdhrhs TNF &%lé%ﬁ&ﬁlaﬁ@ﬁ@ﬁdm it hoPimited to,

26, 2004, hereby 12 WO 2005/ 032467 PCTI US20041031759
sepsis, aﬁ@@wpa; wecrnd healinigt ehremic idiseasgs achgdngra} indlaganatpry conditions

wittou B e PR A ATARE SRR Bt B B

erythropéietie VR hdtiftiah, Bdegudeehodaibanflates lE‘xPO mblamﬁest of\thefplﬂéb%hi on
of carbanyl ated EPO is nediated th
inventipmre eHeetivisAn profecting pgaingi accrppisithe t:arb@nylef@é EP&P mdeRyles,of the

present egh&gg%igﬂlchﬁrlg Q%E%'u‘f &Eétafg, Elge dﬁ%,f %érﬁ%ég ]c};@&%et, and/or

reducingtie/elfects of eéms acﬂimmns@hd gemaﬂﬂanﬂm:rnrdxamw tduditebristatpatiafts
suscep i el T EIA NG et B e ohoE et oo g agerelated

conditigithesi ons, wound heal i ng, chronic diseases and general
I nfl anmatory conditions w thout posing the risk of
Therefoee, th trsté p@twgs@@ytaha@l ofiihe hn\tenhommny hé 8 tmadiified EFO with

o ietin, addi t e car
aterati i lsPRAng ok Higre DB el pr 6 1S Binal oS5 pa ¥ EBL°C
molecuR (v@fch ifpuirfoses 6f @i dpPHcAoa)] rﬁﬁfr aE@Bé esFérSod th AS “sites”. The
car banyl at ed EPO nol ecul es of @afresent i nvention

modificgfensgagst tesult ﬁamyh%@ﬁ@tqmqféhe lymnfst yerpg N-isrravieal e group

d /[ |

with an SR L BRI R 3% S IEHE WP R SEfGRhegme o

represemtﬁtlﬂﬂiﬂoﬁe nfethe)lus emhmblaee steteﬁisc ﬁkﬁ as/BpQEar dl al
infarction, deterioration of nental faculties, and
age-rel at ed conditions. 15 Theref ore, the tissue
protective cytokine of the invention drt?y be a nodified
EPO wi t terati at Ie st nore |ysine
resi duets‘lN o?é ?'nlp‘?\nnﬁal g{’;ﬁ nol ecul e,
whi ch gdapanpsadeoses off thi s appl [ ca:armyiamayvrﬁiemo be
referred to as " Sor nodi fications may result

fromthe rea%ﬂsﬁ%m’ﬁgmiﬂg ,J?pe resi due or N-termnal

am no group Wi Ao group nodifying agent. For
exanpl e, the generic reaction schene bel ow is 20

Eegr&z&gts lu\{]gntoggeogrﬁpo hod teodcar Ril rot ei nasyb
carbam 18188 ¥V At ofedaRiibn GRERIPNAL RA. BoPERIble, one or more lysine
residues may be modified by incubation with 4-sulfophenylisothiocyanate. In yet another

U.-‘D

| -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 mor-e lysine residues

are akylated by a reactive alkylcarboxylic or arylcarboxylic acid derivative, e.g., acefic
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Amino Termnus (or side chain of Lys or Arg) In
anot her enbodi nent, one or nore |ysine residues on an
woPighegul e may be 25 Carbanyl ated by virt uecqfusaeo4/031789
reaction with a cyanate ion. For exanple, one or nore
| ysine resi dues maybe nodi fied by incubation with
anhydrﬁleSﬂcém;d’mhy&ﬂldm bhplohyianmhedridel (Theetodifiat lysine residue may also
one or nore |ysine residues on the EPO
becherﬂ%?ﬁ ’iﬁ ceéire al kyl - Car banyl ated, aryl- carbanyl at ed,
Tner hors RsBeFEH@BE |n§$yeﬂsa\’ﬂetd3ﬂﬁﬂlﬂdt§d’ by 1A QNS AR EsiddMYs) with
aryl 1socyanate, or an aryl-thi oi socyanate,
trinitrobengpassuifomt geid) or astaltithereofothpet aemhoﬂm’mhmenh ene pr morelysine

residua iRy e bR g e Gl A v Bk o el BBl e
methyl8lybxal ie3-8Edx§2ldodRe A0 Forh) B 461 edpohdinS 084 /caBHoASAlky1

anhydride, succinic anhydride, or phthalic anhydride.
deﬂVa‘[TIVﬁ% nodi fied | ysine residue nmay also be chemcally

car Ch?& 0&2 %’bm@ lﬂ%& élg?%zlg %\éﬁbﬁﬁleq&seﬂt

inventidd.i Mrtdxmhpmzmﬁe&ﬂhdmmﬂo@d i Plapp eﬁals a) Brot. @penf, 2461939-945
yet anot her enbodl one or _nore |ysine 5 resi dues .

(1971) et supfa n'%% ggbgrg}ﬁla‘wﬁtﬁ?odacgp%%qo pgesent mvention.
I I
Anotheg le}\{d;ﬂlgﬁ ﬁ @Sﬁ%ﬁ é)\f%arbﬁ?lglatmﬁrﬁed}%@g%e}ég%gé glké et al, 1990, Biochim.
Biophya lzqmttal(ls&lﬁd)@; atteyd six déthieysineresidudstin erythrepdamtiﬂ vodre
b c&g@ewl ation may be used in accordance with the
carbamm i nvention. For exanple, the nethod disclosed
dpﬂtsftﬁﬂltﬁﬁledihbove\] anﬂf%e folEM EP@4Ray b%i%e&‘h@cor@ﬂlg to the
(19 1) is a suitable way of making the carbanyl ated
present mnacmomsngs abexample e genembadiroent; G Ememdi@mIe subJ ect to

v FERRRL S B R b3 SR okt Reee 1

carbamﬁtﬁﬁ&a k3R fYormihiieinSfek aftfthdr Rfbbiisidne, th&BPOWASIebMe subject to
thropoietin were carbanyl at ed. ‘And, as mentioned

carbam %Wamﬂélfwc-of the fornms of EPO nay be used accordi ng

e b8 5550 pHEBY B FHZ 38 PR S0 AL i "
substanﬁ%’liﬁ aembabr eumplstelynelinihare stythropeisgd ktemtﬁnm dnmbodzhtmt the

EPQO nol ecul.e subject to carbanylation is in $ f
carbamylaion progess PG SRR t tierRerippdy RO Atdeast dbout 90

percent%!f'ﬁ%%ﬁ@ 1 anbRHePARY RleA ép-ig difon pld¥ 58 is erforme% for a

atlon process pr occurs perlo
sufﬁc1emlft1ma> pmcsiu‘bfremomt least @Adus Qﬂapd:ramt o tHeysitese dhnmlbamother

|.et el imnate erythropojetic activity. |In ., one
ermbodl G e BTN BRSSehei PP (of b Geptiifstnepib dtemove
100 perééi‘ft of\the léftéé CAl%é}haﬁx}eISP {18 Fla ?@e Hféﬁeﬁ'ﬁ?%ﬁrbﬁhyhﬁﬁz@erﬂﬁ%ﬂmeﬁn

percent of the Si'tes. n anot her enbodi nent,” t he

fora penad bﬁhlgab a‘uﬁﬂ@rﬁnbm@@ml@e p@ﬁa&b sirdpsihoresidues irf M@nebndlment

at least §eivt31é§)31qeﬁ ll‘éin}q%il ﬁ%{) ent, an % leas elgtht ?y%m%%:em urtes 191me e

embodiment. The time required for sufficient carbamylation to occur may vary. For
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, trypiophan, or cysieine 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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K97A/K#86dK-

enbodi nent, the carbanyl ati on process is perforned for
a sufficient time period to remove 25 100 percent of

woReSehes. Alternatively, this may be viewed gr/ysa004/031789
carbanyl ating erythropoietin for a period of tine
sufficient to carbanylate at |east six |ysine residues

by referance hereprih did ientiuety, Foatxdneglst susteMe tissdug protectivierwy eokdtdsdnclude

s east R BR EoT AU AR B TP Rl ROPE S Lig 134,

R14A, m&BaKYJIEItRﬂQ q 5RCOYSE MPYSTVROVA, XO0E, H213! 2998, 029Y 0333
ufficient car bany [ation may occur over a period

C33Y, BB@NI Tt B424, Iﬁ%ﬁD Vaodp NI A3 G43HONABLIVA9A, ‘2498; o 6@F Wb' IN,

Q9N o B Y ymA RAS A, ol Shipn SRR i BEA B

LIOZAORIGBNESIOHN& SIONIIHGDSR, MW%L Tl@ﬂRVdTHO’FE Is’im8!l(9 L108A,
or nutational substitution o

126A ARG 18 S NAATHoOERANE LARY, & 404 RESUALF iftich 1524,
L1s3ATRI S Glso3, BUOBRATH 3 KAMPIE RN A A, RO R K paaacDasa,

K52A, mn%bmlssA?mzp\oﬁme\dTl?zmp(zmﬁmamgimsm GI151A,K152W,
P Us2004/ 031789 reference herein in.its . .
K154Acl 5 161 Anand a5 B hA EStlsapiine raeioaeisrescet mofifications
s oA e DO P
2003/0G72,737 Ritish aRid®rpdRit4thy Rifé@nceticséin ity iiek, endidsy IIKﬂiMnutem
somend 305 v R R e gt i ety i i
one letttMNoode RINIoWeE By 1tb—§33%10ﬂ—1?1% E%@ﬁ%le&ﬁg @oll(ﬂr% the
S100E, S100A, SIOOT, 01A . L102A
replacemeniamingagid pne Leit@smdeTfos mammwﬂ OOExefm to mil@man EPO

ol 510800 o SH3R oS30 SRR i

Il ahher GAHO&Emeht) Mc 135k pdledfive SNA4line AR clidEohe (N?Iﬁlﬁse of the
N83K, P42A, D43A, K52A, K97A, K116A, 132A, 1133A

above sitg gwiations.Auaviding Al thersits gmitatiops de Aot eBPn 6 ACRASHAOA,
| f
P42A, ﬂ?&‘i@ﬁer e%%géé,o"g@& ?“zA %ﬁ@rsgi% 8 Ri&f K116A, T1324,

above-re ons e’scr

1133 A, B040&NN1T 470N R7APRI 604, IRLAUE, G151 ANKINGEBA, RO, GG O5RET161A,
2002/ 0086816 and 2003/ 0072737, whi ch are incorpora,t ed
OrRlﬁ%’y reference herein in their entirety. In the mutein

ORGP e ARG A P cobpions

of site nfintatsdns, sﬁlmhla&Kéle’ﬂl ODE K §H/451 DO, A30N/EH§2W$WRI&§]E$

raos/ Y Yo R o bR BRRIER, IR e aSh s,

K97NI@I@2%9Hh§AH¢BZ\PPK@UA&QISZ@IH(ﬂ9AH@SM@@@At he serine has
been changed fo a glutamc acid. In anot her
m&sz%mom &@;Nﬂ%&%&@&ﬁéﬁnﬂéﬁm IS\ ulaheyet

another 8o Byl e Bop OB ioRhiT e MR A Srdia oo,

- combindibad, DD her EADBITIAD the tEséﬁS&% Xfé@&ﬁ cyiblifies Wﬁdﬂ% vof the

RLO3A, K1 16A, T132A. 20 11 OA, N147K _ N147A
above-reterspped sijegmptations HIoVidiRg §mhthesits amtatigns g nopnelysle angiof the

follomﬂé]c%?rﬁ‘matmns of substitutions: N24K/N38K/N83K and/or A3ON/F32T.

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, RI4A/Y15A, I6A, C7A, D43A, P42A, FA8A, Y49A, T132A, 11334, T134A,
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In still another enbodi ment, the tissue protective
cytoki nes may include conbinations of site nutations,
wolls/@24¢£450/ S | OOF, K97D/ S 100E, A30N H32T, p TS 3031789
K450/ R1I50E, R103E/L108S, K140A/ K52A, K140A/ ng
KO7A/ K152A, K97A/ K152A/ K45A, 25 KO7A/ K152A/ K45A/ K52A,
N147AKDT48 K TEBAAKEI A KPR 3AL AW A, and R162A. Comresponding mutations are

KO7Al K152A/ KA5A/ 2A/ K140 154A, K/ N38K/ and
known @ ihessqirdmery S}%l{G tﬁ% ﬁ/ @Pﬂ@@pﬁ% unap grg 3@8110116 Thus,
in one %E’Jcﬁl%ﬁtvﬂle%@,&:?r&ﬁén\@%yﬂﬁné dek Hgﬁnaﬂd’e a{e dehsoraBe e

nbi nat i ons anot her enbodi nent, tissue
modifigationeert dombinpipokdimeedifeatidng thag dmyaffyctdhe ﬂd:rebﬂ:ty of the mutein’s

abiity BRA i A TG oo rdter FRRIS L pbios o pitinsg i
mcludd&Qﬂ’@bJ'j_bB difde, SJfPaﬁaﬁbAf)pﬁdaﬁb@m 1@@%@6%&&8@&&%@1016&

A3ONI H32T. Certain nodifications or conbi nati ons of

022-99%fdled Fdxdi 2003, endifled( Reeambinant{ligsue Bratectiye Gtokings and Encoding

Nuctei b8 TigefEiok boteckBn bbbl g BpFEGRLR or REMENITS, (¥l
Tissuedynsll Orgas, P dresentire disuliunadf winsh of inc@porbied dlyirefefence herein

|ncI ude, but are not limted toqg, K152W. RI14A/ Y15A,
Miteover guitehle issupprokective gytokipes for usq with the prospat iny entien

includet e e Red Aol KO RS Moo L Midtgriona

Applicationa¥o. GASOHOZB07R fited under bHtamey dﬁcl@t m 1285386006 dn Sewptellmber 9,

be detrimeptal. i.n hu nmone. , Thus,
2003, efleshi Bt cPhictips Qe R0 diths oEFPUR ARG VS OE
Endogc8dus E¥GihtsHRiime, @Elcmlﬁc&f)oﬂa{é@ iR bAti€§ydBRréie herein. For
conbi nati ons of” nodifications that may affect the
example) suitatde tbsug pofteative cpipkivies fog ussmﬂbl thé plysqnblrisrﬁmtﬂammphldes EPO
rece Fur.t her .di S f ch t
that has et SIS pht iiiica) BRFHEROE T A it G Arfil Nt ea
oligosalihhead cHARR! dr ¢l OURKBID oli dddb&rhdsi 8Ehaid WhefoiEthe ¢B&kRal NO.
10165- 022-999, filed July 1, 2003, entitled
modificatier Briidaaeridationssrfapermbiosnhpeylayer REGy atignpravesabingtion
T f
thereof. cgn%'ceénnb‘é‘filrgé}t tgg fgg nng{)l\%/éulgeﬁjgcff% ich § g%ﬁo%ﬁcghgﬂ is ﬁ{]g

form. I@ra:g@:n& émbddémen] the BP0l 1a6leoslu kabjedt tobheticd] Snodification is in 8
i ncorporated by -reference _herein 10 Mreover,

form. Iy ypt apether embadiment; Hhedth( yo W%ﬁ@bﬁé%tofcbﬁmlﬁéjénﬁﬁhﬁﬁaﬂﬂ% is

asialic. ﬁﬁgéﬁ%gf E&%ﬂ&&ﬁfé nt, Ifé%}gﬁi ose déuﬂ_fnégt tg;&g’-r:rﬁ%t fﬁ%ﬁtﬁf;ﬁftﬁhbﬂ may

be ARANIESR (ahgan ThbusaﬂB(Daks) mgm CHR A ¢doffimebar-T.aRooheky., Nutley,
docket no. 20528.0006 on Septenber 9, 2003, entitl ed
NI). "Long Acting Erythropoietins that Miintain Tissue
Rrv@hﬁt‘?tdf 1i8st@xbladdiby vafor FRERLYERBBLERYI Iﬁ?@(‘ﬂic@ §th 8 tissue
is incorporated in“its entirety by ference
protectlh@%ébkmesmfrthelﬁremmme@uors Ufar slstmeplei whendthp tietue ptateetive

evoning Gl 00 it Nt REESTA AR e BEHESE s

“host-expfaskidnl s5atein® Repr&sefit vdb@AsstbyoRBicR EPOBaPbé pzﬁhﬁééd and subsequently

ol i gosaccharide chains or the 0-linked ol i gosacchari de

purifiedchigiatso ropraseat eclls heat snranivben trangfernted oatransfedted wvith &be

oo ARG 5 s OIS LR BRY 0 bl et
situ. Thesd iacluli€beilidg AcitlinkiCedotb ictaada, st filaal hafmiaBad, lcAuding
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., caulifiower mosaic virus,
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20 form In another enbodi ment, the EPO nol ecul e
subject to chemcal nodification is in form In yet
wi b d@he@mbodi ment, the EPO nol ecul e subj ect E‘TIUSZOMIOSI‘ISQ
chem c T modi fication is asialic. In yet anot her
enbodi nent, the EPO nol ecul e subject to chem cal
CaMWm@babcccmbsammvmlEy TMIE) ARANEEGIhddARiTle fbcoﬂbﬁiaﬁﬁﬂgsﬁk&ﬁpresmon

Hof f, &l La Roche | Nut |
vestorg{dg Fip Wgzga@grsmaﬁw%@gcf%a@ﬁzawwm o
mammiblibh bAEEstethsPIERUAER HulBinlcb Siifer rg%emfr@t K gkssu 3

t he present invention. For exanple
293, 3p3 ,dtaéml'mgeecomltlwnt axpressicpaonsiruots cmntaEEMg pmhmeufseienved from

vari o N0sSt.- expr essi on nE NA Such ol
the spid SRRt 2 DRI R oYK, of TOmpaghpation viruses,
eg., thEaGbmmmt@px@ﬁm@dthanﬁ’ccﬁﬁm@&suﬁﬂklpyomaef i fied, but

al so represent cells that may, when transfornmed or

tlpadditions alepsipelhstrairemay be ghasemp thabme dwlateh Erstexpheessivni afghe
inserted %&gfeﬂ?eﬁsor Iﬁé(ﬂp?é &F}ﬂ}tgceg? % 'glie'u%e?geﬁ ; gt:lgt%ﬁ etelf;ﬂ‘mg

desued Suchaeddifi¢ations ARG beesiih@of profoipRUL@Hmaly BE i ﬁﬁnt for the
such as,_ but not limted

hurman host systens,
funotiop,pd 86k PTotEin. A5 ASFrstoithase of eidinary Ml de Bretri diFerent rags ool
have sﬁééﬁfcerﬁédhgﬁhs?ﬁg %636 Bﬁﬁ rﬁrtgnséaér %%%r}%é%sél#% ?ﬁhﬁie%t@ﬁ toE proteins

codi ng sequences;
and geneprodiitn ahppropriate celk linass host sysganocsm I{e&:]ﬂsen to ensure the correct

fl 16 WO 2005/ 032467
mocifigith 08 BRSPS NS DIk SPTvRSeh Lo (s el ovlwyote host
cells thif FI36dse HERSIWlat ﬁa&lﬁﬁ&?’%ﬂgﬁaﬁ }&EEEH% EPHRE FidaP transcript,

vectors (e.g Ti asm ta| ni

glycosdatjary ﬂ%ﬂbﬂl@?ﬁdﬂlﬁ@b@béﬂie meanmﬂmt amadlhagasede fietcmamondian host

cot, B bl cHSH R it B0 TSR G B Y, e

Hela, CGSQNE)(L‘E,FEQB(;XD} QRagIRgconstructs contai ni ng pronoters
derjved from5 the genone of manmalian cells, e.g.

et lngdem, b@rﬁe]ﬁrm‘@dw'éﬁn ofyiecembiantmpmotains stable mptesslon is

cinia,virus

proferrd: for kAR IENTEL Wi ig R AT lconbP ol R rhbtyer

cytokmeheia’ed ntdiaiulmgnﬂw bﬁic&t&t Ihﬁlﬁbteér[gﬁ%ﬁddo RMer {0 ushﬁ‘§ rEdsion

sequences, or .nodifies and processes the gene uct

veotors Hat pppiaig el PEns AP ERR OBt aslis oL bttasHirn mﬂ@ m\IA

om0 B4 165559 88y s S PO 2 Ml RREI s,

: transcriptﬁomﬁeﬂnmaﬁoys, piiybdenytutibheitay ind ik likerapdta sblestablembker.

for the post-translational

Followif L ant s
otlowiE e B8kt T e A PiER R br st e Bhesllioy ha @ Lguied fo grow for
1-2 day@fnoﬁltﬁﬁfehedﬁﬁﬁcﬂl QPindah& &6 E\lméﬂeat% agéig&@%ﬁneiﬂét HIE s6i8table

be chosen to ensure the correc cation an

marker 5y the eecombipant plasraidfoonfersyesiptantedd thesefrotion et allowt bels to
el ] ul ar

| stably irﬁagrﬁteﬁfié( @ OLyi; i E‘E@Jf %g%b%@gés%tcl@? S o o%qnlt gﬁ%‘r at in turn can be

cloned mﬂ&ﬂpﬁde@ﬁnto £611 Bhase qfh?t’d lﬁéth@d‘m g Eéd’fb gineer
gene product may be used nanna |an

cell 11113& @aF §XPT¢SS hBP Q anuieiraslated snoleale gqne ipnadugt eSumt engincenat cell

lines m@ﬁﬁ@gﬁﬁﬁ%%c%g%go Vall%lﬁz%h of compbun%oﬁhat'\%:l(t the

.functmnahty 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 heterclogons DNA regulatory

element into the genome of a stable cell line or cloned microorganism such that the inserted

17



10

15

20

25

30

For long-term high-yield production of reconbi nant
proteins, stable expression is preferred. For
WO B7Cel | 1ines that stably express the porasacesosizse
reconbi nant tissue protective 20 cytokine-rel at egl
nol ecul e gene product nmay be engi neered. Rather than
regulatosy elgmentis egaitbiely et orith thb aidspandiichytiiopaletif iugdin %ﬁlﬁe'
of replication, host cells can be transfornmed with, \
For exgrgpier 9} ydas@puaBpPapuie asne st saompalle Srnpaiptiondivesilant’, ie.,
. , r .
o B0 gl SR BURESLL of FUBEER gy KRS EOREAL o ol
line, may be hettiagd|by inwertiegy a reghiatorp vlemgnt thet is napabtbudipramotids the
t.he foreign , _engj neered cells maybe allowed to ..
exprosgip gF i sggsed g8 BREPHE At 6l i kPR BEn T MR tively, 2
transcriftRnaNY $iRhe endddefot RS binkansYEsH Rvdbe bs HlseiionRirs

~marker” in the reconbi nant plasmd confers resistance
promiscuousiegabrycigngnt ded weokksonseetll ypes  stably integrate

18 BBl s raplefopd Bfetentiiag PE et Aea e eal ny Sloned
microc@@dnlisnh, isBESit isweﬁaﬁvslgrhﬁﬁemythaﬂ\eﬂdug@ﬁw@%ﬁ:dp@idﬁﬁ @6 &Ousing

.engineer cell lines that express the EP
techniqygs,speh asdprgeled haolagaperegembingiion wdich &a welldngva dettaese of
1 I ' (] e ). ] '
il nf o e B8echBNa BenBEPAGE NG 2GRS FalbuP RS2 15051
and 5,578 @61 | amddhietnatiofal Ploblidzion Nels AWEXY 31090222 uh@ WIBITE06667, the entire
) rodyct, Alternatively, the expression characteristic
disclos SQE‘”@W&&@@H@%"%W@ GCHEEEMWi thin a cell line
or mcroorgani smmy be nodified by inserting a
het er ol ogous DNA regul atory elenment into the genone
Pharmafewticat €binposiéibhs | i ne or cl oned m croorgani sm such

t _the.i t 17 WO 2005/ 032467 PCT/ US2004/ 0317 .
HBresP T VB i S Hlatet s AR Ga PR ANIYAAE the tissue

protectRREQDRARY Sf BB PERERRMRtibR. Bbdaabdihe $B&e pr&étiv@ S Rifes of the
an endogenous EPO nutein gene that is nornall

presentinyeafion pidventageeuslyhaye terabilityito amelioratertheeffectrofe t hat

. ~1.S. nornall.v _not ex ed [ [4S resse nl
prointiyplRTBlepindy BB TRIE BF el % oY BESSeel Bisteftogp oot
death, the §fokinBgara cheimbRted ¥ ik eBitient BPdephis, AALARsEweind s, chronic

pronmoting the 5 expression of an expressed gene

diseasegpg inflammatonyieapdigiens in indiadypls giseabuply faiverieus tissue injuries,

' : , scriptionally silent, endogenous
such asétgfég At ﬂi?\frcgé?ydéaeﬁ%%rc{ﬁgﬁ

I'vated by insertion of a
11 miﬂﬂ&n:z diﬁ&ism&qrrb&b@mm}edd&ilmrdf tﬁd}ﬁlesemﬁioentamrags Sort€hiplated
for treainldfE P P ReBeSIOs FBRA G o eHHin GrmEetimg Gonditions in
individWIE A0 ESRALRR, ﬁéﬂ&ﬁbrhﬁoﬂ ﬁﬂ&ﬁﬂ%&ﬂ@sysdc%gg a4 nhdan
endogenaous erﬁ ropoi etin gene, usin techni qués,

Parkinsew's ndthetlkeget ed honol ogous reconbi nati on, which are
known .t q those .of skj .the art, .and als

[ ] [] i .
ABs phpac e compRstian Slipe myeitionsentain &thempedifalik sffective

amountbf 2eiRlproRBsvdeyRdidnd 6the pRdedt Mhhiah, iRE8tably in purified form.
Publ i cati’'on Nos. W93/ 09222 a%d W91/ O’é:gG?,al tyhnépgﬁt %ereorm

As useddheseindbetesn “Hrerapeniieallyresfetiveompomst mdarsyanragfosntoefdis sue

T Y

performianéd dtdirB@ohiabie bnehit|Lrisk 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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protective cytokines of the present invention. Because

the tissue protective cytokines of the present
wioBigMsh R advant ageously have the ability to perws2004/031780

aneliorate the effects of proinflamuatory cytokines,

such as TNF, as well as the ability to protect tissues

fever, maginge lsfliar0 aderaiahedentug ischydoik] srgan Afleres ot RBRIALASaAQL or
adhesi ons, wounds, chronic

Lt he treat ment .of sepsis ) |
conditiong E%aé%‘?é’r%o GYipkEshdicyisenss: pdhesions.wonmdihsaling,
hronia i3easalor ik Fiflafr oRdRioh i hBbratid h,2s
¢ 0111st_r oke gnd ny‘oca%tgli%';ﬁc’ﬁ#%fo Iz}frlgt&ihI %ﬁm%rn&gdg gl'tﬂ%? %r%ﬁgrtdr?ge and

strategy jiserployide tAsd, 2y diseyssekintesreaibtailtvelopr, dspitarinoeanél on
nt of sepsis, adhesions,

- f
compo%ﬁ%%@%ﬁgpggh%&gl m%ﬁ?ﬁ%&ﬁtﬁg&aﬁe@@ﬂﬂ% ions in 25

i Indhinw bettiodiment, 3 chenaly BREIME B ShRIEPEHHb bed i
faculties, such as Al zheinmer's, Parki nso%bslgja{lng@{lﬂgdedm

the pharmgecuties] coppasitiar efithedarentionpbsinothenembdditkat theviemtitatly
odi i ' f ti f th
OB, I BB S RS R S b G

tis
molecybe with atlohst one opmoid medifie Iyine résidues Of a ARG NitlfitAl Foup.
means an anount of

+th ticall f ti t"
Tn anotpir G165t e AT LSR5 T $19 oo oiGonbe present
inventibMEdritdihiRtes {HR WRE BY ﬁﬁxﬁflf?fgﬁg%é n@ﬁeﬁgeecﬁoﬁq% Jrpdyced by any of

erformance at a reasona
the methpdseafdhaeresany inveuiiendestrilsmit abene in thd hlearfracmticat do@ipositions of

: I uit th de of administration. |n other
the invEBH, Ho et e P Beeu AR s ima et Gorbpfthp fvenioh may include
least orielvsatolyied KO HE i e8P B o @yih PEnd d 08 ekl ve
cyt ok nets) of the | nvent on byihgnd oo héﬁng‘%lgeglth{é% and at
least ongfuieled EBP thatds Hyelraswiteafongdifyjnmic aneino gioue.withift eMropoistin,
such as 29054 032467 PCT/ US2004/ 031789 fever, wasti ng,
I'et hargy, anenia, edemm, ischenmia, organ failure, and

Thepharmaceasics (canpesitiofis ofBE Bivkhismieinahad aiBrapeutically
frocti r oi nfl ammat ory éﬁco_l dnes, i.e., sepsis, adhesi‘ons,
eliectivg AMAWRLIOL K16 HigUC PiokicEHe eyidkine anda pritable amfunhofat or y
i1t ' vi ded .t he. proper dose, and
pharma ALl 8 Beptieie kBl APl o RRMARF cormoioBahi sdsmaisraa fo the
patient. Helaspecitibempédinment et tora Mplaneecaasdlly Reeptbst Heh§ approved

b dﬁ-l[ﬁ)i vered iP ag{%gn-aioxi c dosage anmount. I n one
Y 2 reglRlony perReY of the Bisdrral ol 3 sfategay ernmgnior Listed dn 8w US.
Ph. Wi b ORRE BbdePatlySrebdlal; ' Geuti ca
ma?g : 0Si ti o% g?a l{ﬁrgb%%ﬁﬁgr gré]] Hh%ggancgp %é?&euﬁsé%i’" yls, and
Ayl oo 0 The. car byl ot o £ ey SXggH o
. t . . car banyl ate may be an
Vemcle‘?@?%@%etﬁ © pg&qléggplrgﬁgregy nore nodi fied |ysine
Sueb pearesicattical et batoNtbSE 1 - ; [
errbgoh me%t ,mt he ert at ed erlslti:3 hlﬁﬁgg(%’i Sg%?%psrfaél)}}gg&gt@&%?ﬂﬂ
Ihelading thosnof peielpina seimal, Vegewhleiconytheticamginatsash s peanut

and oils,

: e -of . X of .tissue..protective, cytqkines .
ot S°yb%%o‘a%%3§er%‘y&% ® oif 1RIE LR GA SEine R Hhnds  pretereed. carrier

when the phaemnadeatical esmpbditieh R@wnis@rddNBrRRASTIRE eéf’il it %hlutions and

0 osgltgtons of the invention. For exdnple, the
aqueous gﬂ%ﬁ% glyestpl sobisms icen also be employedhasdivuid narmiess, particularly
for injectablie soR8od 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,l glycerol, propylene, glycol, water, ethanol and the

like.
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| east one carbanylated EPO that is a result of

nodi fyi ng one or nore |ysine residues and at 15 | east
woRodshated EPO that is the result of nodifyi @% 6%2004/031789

amno group within erythropoietin, such as S 6 .

The pharmaceuti cal conpositions of the invention may

i Tiod plotemacetitieal apripbiitadd of thesitiv@tioh YieryaIR Nt niie fajnounts of

ot ect t oKi d t abl t
wetting o2 S8 bk S, % BELDN Bne At i .ﬁ%&&a@ﬁ&ﬁ cavilteth form
f;
of solitidfs, s@§p€h§19ﬁs BmaR§; %l@t@bﬁl&r&%ﬁﬁ% {agwﬁer ta{r)zlaé 5&?@?6

I'n a specificé enboar nent er
fonnuhﬁ%@rﬂﬂd@lléehkmeans approved by a reguI atory agency of

OB RO ey s
Pharmbqueiély aﬁ&@l’aﬁﬂ@ ORI AR thosR FornfbdA T BES am M B%@%ﬁ? Sl.eltfh as those

articularly humans. The term "carrier

denvecg frpmpdyyd rocgmghqs;:hm a@ue;mr,ahartartarml‘acuiseetm b ﬂ![ﬁseCibnned
. [ dm ni st Such har maceut i cal

with ﬁ%é;(?arﬂ?dﬁ ca &Ch cfSF de Ve& S° %’8% pgtonium,
calcimn,dbmiclkqdmmdesy\ﬁblﬁbpylarﬂﬁeomleﬁm Lo lzdétﬁga&il{ase%a&fol histidine,

etrol eum ani mal, veget abl e or synthetic origln
proca”%setﬁeanut oi I, soybean oil, nineral oil, sesanme oil

and the like. A sal i ne sol uti onis a preferred carrier

when the pharnmaceutical conposition is adm nistered

Lreatmemt Egderdmmhstratmlmﬂmﬂol utions and aqueous dextrose

cerol salutions can also be enployed as |iquid
?ﬁ? rﬂé%gmﬂﬁae? PRSP RFQisrtive cyigkinesynsdahannecey beal compesitions

includifitiht @bhe ' !
inclu - Mrdrey %%%gﬁ&gkﬁ ra%eg}eifeh@é % the tﬂ%&ﬁ%o oF @féopﬂylactlc
treatmepi, greventioa rlklay,sazﬂdrre@cgeh of the elffents of mﬁﬂlaﬁxm@d)r){%ﬂo@ines, such.

dried skimm!|

t t.e di hl d
o NGRS AR i B S, s

failure dudﬁﬁsuhi;%s)ﬂﬂn?&o HoP Sthple, aﬁ& @d%%ﬂo@?l Ie 4, the tissue

armaceut i cal conposi‘tions of the inven
protectlgq)ﬁftglpﬁes(ﬁ riBe Prese iveniddn redwet thanfpver ebmticml dﬂthm@)dy 8 core

temperaﬂﬂg Bhave tﬁ ﬁ -9 H%lfmag Pt S%sgﬁélgtga éﬂﬂn&gﬁlﬁ Jf'elg,é)ag;o £

the
pm‘”ﬂamm“ﬁwmmﬂdss Asﬁa@e‘zm’neﬁate@ﬁm 6,
ations and the Ue. 5 Theg??rrpounds of ttﬁrﬁmsﬁsue

proteotiye ol FEORmOed Sy HimDaica, Heuliedh a roaes sl 0% mriion in
| l.Lude th f
the feveP Eﬁfeﬁ@i&%ﬁt&b GaLdn; (ﬁ%ulggétﬁ a%afstg 111% A 3"121(: tﬁéqeq RIQ %t?yebq?}{to es

free amno gro

may be mnimstdmtdﬁor tnaat mlnmpt; deliag or fededd donddwas tddated & ﬁr@ﬁl'ﬂ‘ﬁmmatory
d those forned wth free carboxyl

cytokineg F'é%‘p@ Sgﬂ%’fﬁ eﬂ’ﬁ‘é Jelaled poRsiiiorsaeh afihesipnsoot assi um
TAENbH The 16Rb DioteRivk S bhe WAROBIER I RRRY AT "

triethylam ne, "2- [ am no
contempgﬁtngfgr the h@tment'ﬁné arervaltiona:rf Ak tost soriitions NE&MSnore

organ(s) or tissue(s). The organs include, but are not limited to, the airways and lung, the

- kidney and vrinary tract system, and the prostrate. As used 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
endo genous 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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The af orenentioned tissue protective cytol dnes and

phar maceuti cal conpositions including the tissue
woy Rhoghiove cytokines are intended for the the%ﬁﬁ%&(gﬁmrf@
or prophylactic 15 treatnent, prevention, delay,

reduction of the effects of proinflammtory cytol dnes,

s']ltuis ﬂm&sﬁﬂ‘d@rofé’t‘tﬁ&&;y&fkﬁﬁﬁ oS theRBéseftint &M R MR tus&Bho treat
anem a, edema, ischeinia, organ ai lure an

andlorpfit i Biatark fondiions horum Bieciorase! i clsealitin il ooy
tissue(b)¥1s EXGOP! ehdke cBﬁ}ﬁtﬂﬂsgﬁ%ﬁgcﬁEQIs éﬂn\é%‘elc?/ tg\?}?{i g’lg}? Iis(\ﬁg?as

pr esent invention re ever

non-isgheeja-selated eonditipnsy &Eln.’p) es allangy ridmvetictdiadng Chﬁdﬁnie&[dﬁﬁhcludmg

ratur cj| at ed th.the rel ease of
viral, fﬁ’?%a? ﬁ"Pﬁgpﬁﬁﬁ E‘f o e %Hawsltfp@manwbe acute or
chromd:l BlWhe eﬁlbo&ﬁ%n@%@ dsal f)ﬁ'&écﬂ% Sftofinkd GEHE in u%t?otn da? | ve

cyt oki ae, car barryl ated erythropoietin, res
conte %@:{ for uswaﬁregtm msldorqureventing mﬂatmnzftmwamnelﬁbﬂ mﬂmﬁdl

L a rat LPS. The tissue,
‘S"hemﬁ‘sc \ie c%%‘gH%& “%‘% offuss bstrtiely agrreed bloog ¥pply to the
organ(q@laﬂ&/entlssue(e) myquestioneduce conditions related to
t ok~nes such as sepsis and

fl t
%@H@g@qﬁ g}ﬁgﬁ 'g?rﬁu%ﬁ? tivorigolinesofibe ptlved inmestion n'aay be used to
enhancé‘%'ﬁe of W&yrdk SEHE n?ng Se;%%&%%ﬁi Zl%%ﬁkl 0 Sllnglfthet firge needed to

presen nventi1 on are
heal, reflva@ing ﬁmrappwahcp oEvecinpsletelyfelinithiia BbRERS, YediRdithd ASof N
or tissue(s). The organs

complicHiind) g SHirisiodntne ey ofbeakies Hrevalosmuining fgm an
incisiori 18y b& ﬂﬂtﬁﬁﬁcﬁﬁq‘e&‘ﬁdeﬂ 3 Yot dofd ; :eté’l%((sar mﬁ}cl ﬂ?}?‘m nt,ﬁ%?%}lglpmtechve

prostrate. As used herein,
cytolﬂn@wfcth@ present insfeptien 4ro eaplysd ptibo, dmxyg; o€ BftdrelE itk A% cours.
n.of specific T ' nmphocytes or

In dditf438 Bl Frok SRt G e A vR eviokines i HeRrestt invention are
useful i addrem@tmundg edsliBin@Hbm BRAYARRHSudTRY! h&én%& 1 RER o WRiufa

In some cases, the normal funcion of organ or
(blunt farce anghcuty); pressyee (ed eores), byng and diseases,ssutn aMilslﬁHJﬂsaalr vascular

ability and/or by contraction of visceral snpoth
nsufficbi e 20 WO 2005/ 032467 PCTI US2004/ 031789 Thus, ¢ he

Mosswer, fiteaised ProRcvd dkmes 288 phﬁ%lé%lﬁﬁ%mo%\éﬁﬂhé Ofhe
be used to treat ‘and/or prevent inf

prosent iSO BAG Dered & #rldress theovffrets ofpneinflammatory hﬁokm@asuc&)as
TNF. AY deﬂdﬂ%ﬁ&@& Px) e 175 G}b L %gs e\%{)]tgctgrlseoc%olqneg of fhe lpye%gnt

Ischema-re con |o’ns
invention oan fegloteeiite aprogliatie oﬁ}ﬁﬁﬁiﬂhhﬁﬁ&ory?cﬁfdhﬁi L6 SIONE
unatic di seases, and, infection includi ng 5 viral,

Tosp ectiv%eﬁ}h GATESPISE T an 1oy SF nisntive pge. Tha tstiemmeieaiverchiokines of
the presdnﬂhﬂ%ﬂh&f mhP h&sdth A IBY indfe %ﬁft@ fREes 1§20 mgr%g?nt rﬁguce or

enbodi nent,” the tissue prote e cytokine

ehnnnat¢ pifest plmomdlemmatory enqokmesmchms fereee, wakting dethirdy, MBEMDr

E e I TS
cytokines iiha¥ae withlthy/u gﬂﬁtioﬂﬁ?&nﬁm&h& Qyﬁﬁﬁles, ?ﬁeg@g&es};rotective

and/ or tlssue(s) in questio
cytokines of the present invention may be able to restore endogenous 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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to Furthernore, the tissue protective cytokines of the
present invention nmaybe used to enhance the healing
wol200603865. This may be acconplished by reduci BgrifiSuos/031780
time needed to heal, reducing the appearance o? or
conpletely elimnate scarring, reducing the risk of

typicaldRéfapéiieldoSss re@fm]ﬁhé’iﬁ ey tR@pbient Presigretthepaileal’s hémﬂf)cnt and
heal 1 ng. For exanp scarring froman _incision

a therap@ltmcm%taf @mursguemé@e@é@ cypokines of the pptsertdnyention tq:réwn eract the
effects, Pou?ﬁﬁnﬁaht% € G ¥ Gorid %Mh?hie'h%é of’lfowfepgos%é gpent

in I on ar oye pri or during, or after the
recombinant irwihropcietin & such chaditi discase 1Iherebyl ggaaﬂﬁtedpcmg dobutigksof

the tissue protective cytokines of the present
thrombolig exent bn are useful in addressing wounds resulting

({)tfyﬂ S gégﬁgef] gtélsﬁéé%f% RbtenPBlvedtiof thfbdfiel FFUBematic or

cuts pressure (bed sores), bung,
chronieadinisetessicuts mehimaeat dindbeindermattent a@nmhmtlon In one
enC|e the tissue,protectiyve

it
embodiseih b arm%ae%mlﬁ?a@@alﬂ%%ﬁ?fr {hg i GRGTY SR adBiiyFed cironically

to prot&i’t%? SfanbEMRMrk i belIRYishR: d#oeshnt On a@&n&s@mﬁohﬁn@& figst s
proi nfl amratory cytok| nes, such as TNF.

phalmmmvé eompesitions of thyinemntipy mﬁd)ewdnumﬁered |a§1§91ef, i.e., for a single

v PS5 B 85 RSP A B BLFL OB s o

(@=

-mventlbhareﬁad&ﬁﬂlstNHmraQ@ﬂﬁﬁﬁatmel y, in response to an injury

or infective agent. The tlssue protectiyve cytokines of
Stherremppgitiang of; &Ytﬂtﬂﬂ% boyedupisterdsprior &yinjyyy. As such, the

tissue ﬁrF%Eﬁ’Peeé% 1&6?%%%% 151' sehf FRE: tforﬁrrﬁ adIﬁJﬁJ E&% rpr% toa ﬁu%ggcal

m nat’e ects o proin tory cytoki mes suc
procedfue\te premmstepmg delagtﬂhmmmt ofaapsis, and/oenkdnes congdicatons, from

. an f re.and insulin resis G.ven that the .
sepsis. (el Epamplectie T ProRg S RGeS R B EE ey TeRtpR iay be given to
a patiett W AdoMind kuRER) AL ITBEHYmEMRKH A6 ﬁcﬁﬁn}s'te‘i’ﬁllgethe

protective cytokines of the present Invention may
tissue pableetivectasnasrod ﬂmwwﬂhmusntfmmor nzrgery srayumot ealy EWV@ an

e B S RBTE o 5058 b S s

also reduR@ thd SpefaldcUrest dovpls e Qfmhfgeﬁ'&ﬁ @fedkgery.
i nventi on may be admini stered in conjunction wth

&n pdditiemdhgcanpasitioas of ﬂnetlm@atlmmag b edmiagiered pothe time of

oy k! L0 B Sk RO By e

given fRNEFLEPASSHIOE 311OkInks 6the preeait 11Wenﬁ®1i1 grthe ﬁme RIf,Gor shortly
di seases. may i nvolve the admnistration of a 21 WO

thereafipy dhe 9 gisatnrpesiniedp ooder danregent; dskyciae onyebph PEIRINES dose
compli 051? G 1ﬂ€ﬁgmesre¥§1ﬂ LARQGs! & ﬁertd ern cﬂ? chiiGH. 'fhe

emat ocr i erapeutic dose ssue
tissue ppotetteet dytokimes of Hienpeeseof mtrémlopm&dso nedmrthe: appebance of, or

h ff f f. ki.nes.
001111)1&11@'2;/J n1t " acegsctﬁgne ﬁ]ﬁeon@ g S - r&@el n,gé§te tglgll‘; @rc e? 11{31?1%8

SO A S0, D B e

irrigatigvrpeses, g, whidscleanimgtheotdund, asaliok seletominchimgphetssme

protectiyf i FRicR AL escHE By PSP i RS R o TP PRV e iplay the
onset oGR8 hpIRAtions st@RRing from sepsis, adhesions, or general inflarumatory

-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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enbodi nent, the pharmaceutical conpositions of the
invention are adm nistered chronically to protect or
wotheersd7he target cells, tissue or organ. | npapqish§iesi7se
enbodi nent, the 10 pharnmaceutical conpositions of the
i nvention may be adm nistered acutely, i.e., for a
conditigisn glseanotherexampia, thivkissegprotgctive/cytolangsatf thawesent invention may
._enbodi e .t h har maceut i cal ..conposi,ti.ons of th
be givef [ SRPIAG QUi OO HeRP 2T 4oL SR LR PEEen
inflam8@OBABLEikieAs of the invention may be adni nistered
As such, the tissue protective

rior to injury. . . > 2
Ewwmi@@mnutﬁfeﬂpﬂléwwcmﬁ@mkm@h ofithy beesentinventearase

. N r \[_.&m .
admuu%’éljlegin t{aﬁ%&gglg él? {h%?'i néee%fgjlls, an orgutélgeé’ﬁglg con%rﬁcl?éga [ or‘?%1
period 6f thne thereaftar.in bater expuepdnt, deldyetht bastief, pr sideed donplications
cytokines of the present, invention may _be given tg a

stemmigg flogleP§i-iadhesiags i EsRrAbInflammatary condifionsy Fopexagi kg, the

| compoé}ﬁ‘(ﬂ{si o ﬁﬁsqngegﬂgfﬁ glag@@aﬂfnﬂi&&eﬁ G kD Emobikt 3T Uo7 6 ?L% ve

cyt okl nes resent | nventi on prior to su
intravemmglyrad thedimbaoftinmey fotlowefl bgd 0 pgiltghsubaganedutly faepsiletted time.
dhesi ons, and gener.al i.nflammtory condit.ions, but
Pheipeth PosVa g5 ditkaensSc he Capp o o6 tispivagiion iy be
adminiSQERhaleb Yrel deplinatBilSeahd lbzﬁ%ﬂntf, bRdThieEnt ShH &Bﬁyc%ﬂdﬂtion from
e

addition, the conpositions of the invention mayb _
progressifigitné sioe sstiows stegree.gi. Aevend sepsin jon ppligshedko dn pydition, the tissue

t hereafter.. Thu ien nder goi.n [ or ab 1 nal
protectiyf EHEROAC e BSens By BERGRARBE TR Boo PR ARTRRGCs
anti-fun@hls] Aei-wArAs end thekeihtladingthds ¢istel RO Int@hatfner B Hlication

thereafter, the surgical procedure in arder to

No. WQPaRAMI>adreespy inrorpinaled by referspog Bdtseatizety.
%HQRA&A@QIBEQ oﬁhggéﬂlyﬁ@gyéﬂ@fﬁ@ﬁé@%&ﬂ??g b et ofher than

gener anmma I"oNs-~
the via fhe digestiveueact YE@lek appleppartiterapadsmistratioymay intudedytr-alawmus
.. .. reduce the appearance of, or conpletely elimnate
mJ@WO@d&WH@ﬁ@éﬂP%%ﬂ%%L Waﬁmﬂéﬁmﬂsmﬂ%@} ST O R pUtancous
adminisﬁfaﬁ@t&. THY ddposifigh e, adﬁﬁsﬂefeﬁ%&&hﬁ%ﬁﬁ&%z‘ J:Yaglsmucosany,
cytoki nes of the present invention may be used for

e.g., orallyy nayally, ovctgily; powesginadlygsyblingudlly, eiteamosdgly; frel vowddrmaly.
T T

locally f0@hd 4r8@in ndldl 8 8BtmeREhith ds DS thORRBIf aQferfuie; kQRLHE 8pplication,
conplications stemm ng from sepsis, adhesions, or

e.g., in epmfrmction with bavevad dragsing eften suicgany;. byForectien; by mesans pfea catheter;
ines nt_invention

by mearje e iRt e ot B s 3 ol fio i 8 iBRRENnd SHATREAAE non-

- porous, S£841htdidus MatidE indh@lify giéBMdtancs Sty ad SiRstEehbrafés, or fibers.

_and/ or, reduce conplications fromsepsis, adhesions,
Combingtienssd theeadapnistration rapthedsghigoussed\wbo vorys cogompinted by the present
inventio CT/ US2004/ 031789 conditions. As another exanple, the

' i ssue protective cytokines of the present invention
lneone ehbodiiment) thaadmipBtratéuit ofthe pirgmabaniilvenmpsitivwo f the

) . stave of f_sepsis,. adhesi ons, or general _inflammtory

inventiop 4 pAeREAL SuphAGHEI TGRS He perfprgngd 1§§@@S€p@l@?%9? ut

- 0.01 pg foVAudlt S‘E%I@{eférﬁﬂy B?]cﬁft ¢ irb#etb g}{&'[i:]ﬁ] xggy ﬂg ﬁnf’es s 'uﬁélft,ttﬁfe se

Intrave y at”the t aneously
amount fsabout P0eddo ebmitFedg. In another embodiment, the dose amount is about 1

ng to about 5 mg. In yet another embodiment, the dose amount is about 500 ng to about §

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

the dose amount may be about 500 g to about 5 mg. In another embodiment, the dose
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period of tinme thereafter in order to prevent, delay

the onset of, or reduce conplications stenmng from
wWoEed/@ag@@dhesi ons, or general inflammatory cowrmsgmﬁml-,sg
For exanple, the conpositions of the invention nay be
adm ni stered in an anount of about 10 pgl kg

amoumtrmajdxﬁsecbou’sl ;ngato abing StigeSudh donjposiyioiombprdudyagidous and non-
O IL.n cases

uemg é&gnsubc @ ‘%‘%/ for an.all oi]{cﬁd time.
aqueotls Siehilg fgetat}g SeluRan o shsnentiiss Whichanayiapgladn antigigders, buffers,
bacteridsitd dﬁﬂ%ﬁlﬂt&ﬁhi’f&e’n&? the%fﬂpﬁéiﬁ&%rsﬁgstgrﬁia!l g 1§o‘101%ilc Sdin the blood of

sepsis, stabilize the patient, and prevent the sep

. an intengpdiracinients fols PPy Déﬁ@lmi@ntlm, ah&mﬂlaﬂnsmmoabccmh;agﬁxons may

h | ddi t
aso inf e wstéty B hoRE BBt R b g aBleiils, iy et
r@berﬁac@ﬂmlmbﬁﬁaeﬁlﬁdnw Pteﬂ W@Eﬁrﬂtﬂda{ﬂn‘éﬁaﬂon 1 2y be presented

) ti-fungals, anti-vira i ncl ng
in unitJpge er muﬁt-éeﬁe\fsmlﬂamm Freninape @Wé¢d mﬂea:fmdi maJSLaiﬁi_ oy be
stored fifh RO R i B WG LRR Rl e B TioB e e iuia

camernag B!‘enbmahm mhaﬂqn fior mjectibys, amiediaRy, $id1e6 vsbaBxtehiPRrancous
a.the dlgestlve tract. For exanple, parenteral

injectiGRhlyfians FBY PERemRIGNSITRR RecRsenaned o stsuide pqvnqlee,t grepyles and
tablets! M biPRhBIRRER! arl At }écﬂﬁ’ coﬂ'igﬁé’l%%g fu? ctfble solution of a long

i ntranmuscul ar, | ntra er nal aneous
acting B ofiths insention masHes mrovides fariemergenyy adesy dp@bulances, emergency

kN rred via inhalation or transr ucosally, 20
I°mn&%gg5?ﬁ%§§ﬁﬁ3“tﬁ’ aIIy rectally, intravaginally,
sublingual |l y, subnucosally, and transdermally. In

addition, the tissue protective cytoldnes of the
I—"Mﬁﬂwﬁ_ﬁéﬁﬁéﬁﬂlon may be adnministered locally to the

t such as he use o .
per?ﬁfj i opl cd{h%%%%%u%cg { £gpost “g%tﬁcf IHVEB“?%ﬁcfa mgHated in
accordaict Imﬁ mmmzmbrddisﬂﬁﬁdslﬁg a@hﬁlﬂ{acéﬂicﬁﬁdompo?ﬁxoh@d%ﬁfeﬁ% mﬁ'ﬁvenous
neans o catheter; by means of a suppository; or by

adminisieation tq, “Tﬁﬁl Deingsa dor exale, thpplammamsitios] comla)s;immusy be in the
form ofhosrbhﬁﬁmﬁﬁ SRR i &Bnﬂeahﬁ ? ?@ﬁ%ﬁ&ﬁ%‘ﬁ gllgées%)a?'?,lf lilllxﬁ é)[ﬁgrmaceuucal

mor anes . Such as <
composi'tmﬂmnﬂﬁajsm iehelk at sotubllihihgugeht aidian 1081l Bedshdicshb §|§ﬁdocame

| ated by th t t
to case 33 SE M tip REME TP PR RSP H S 518 OF supplied either separately or
mixed tBERRTEE Qi U6Ble GRAD IS dxaRP1cOhs 4 &%ﬁ;&p@]‘éﬂ&g Ip_?cﬂ;de% gt water-free

parenteral . Stich admi nistration
concentge i éahqgmeucaify-mdtcon@ﬁleﬂs@h apan hmpale oy bachel indicating the

quantltjpégag { able%(lt a%gt gaeﬁ'ggﬂt %ﬁo Eabo éorgg ”onlg,g)@(t)%glnﬁ/gn%gp tq,be
administ@@ed bynindingdd) ah iE0866 boER Rmthtslf@lléjﬁlgﬁ%@@éﬁﬁegl él%dﬁ %gafr of saline

ng to about 5 ng. In yet another di ment
may be H?ﬁﬁllfﬁ]f dlﬁgengwglj]pe @U@Qﬁt}lmo ﬁaidowhelﬂhe Iwamtameﬂtwdllcomposmon are

to be ad&%%@l%g bﬁ%m or ex g ?Of nt i Eﬁfo‘ﬁé?‘l We%%%ﬁt

ingredieBBnay Bombled ptiobtoimihitanm! her anbod nent, the dose
23 WD 2005/ 032467 PCT/ US2004/ 031789 anmount may be

about 1 ng to about 5 ng. Such conpositions may

Oral Adhisitsge@aqueous and non- aqueous sterile injectable
sofutrons or suspensions, which nmay contain

Quret ofoxdidanytskill inthé et svill 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

24



10

15

bacteriostats and solutes that render the conpositions

substantially isotonic with the blood of an intended
wioeebddesy. I n this aspect of the invention, therms2004/031780

phar maceuti cal conpositions may 5 al so i nclude water,

al cohol s, polyols, glycerine, vegetable oils, and

percentity phaus 85 pereent by wadi ranBreeingredaht. clnrone &tmbdﬂﬁﬁeﬂd fRta8five
resented 1In

A W e
percerd rhspu&eﬁglt afcktil Atother MBodE¥nt) the o?ﬁl%ﬁﬁiul ﬁujléﬁgzgilg au)lft%

freeze-dried) condition reqU|r|ng only t
percerffo @ng"éipwreeqtﬂaqm@ght@m}magnve mgryd}enm erile saline

SRR T PR TR -

Ext enpor anedus

magnesagrhgeqratesadath facoarbikpdel s AMERES UM AP LS sB38¢ acid or salts
an_aut oi nj ector conpri si ng

th g%)fﬁ % I n one enbodi nent,
ereof, SqTheclating ppsudss Ay léﬁlué¢ vegetablnpilsawex ey fEPGeofi-sohid, liquid
polyolk,ib¢ %ﬁiﬂu&@ RO & o AN i 8{11'@:{ ngzﬁﬁhglg@% f(aé#? T, potyols, sugars, or

anmbul ances, energency
mixtures therepf.ons. 15 | ntravenous Adrri nistration I n one

elggod i pent . the pha S t|c conposition of the
ERY ot foive 8$$H5 ‘%% Qf or Ftommal beggatied avith or
admix@t wiies ﬁfa%ﬁaﬁﬁmﬁdé?ﬁ%ﬁﬁﬁﬁt@éi‘aﬁ&@bn SIS ttioﬁ%f?ﬁ%ﬁ)ctt%g a&ent in the

i ntravenous administratton to uman bei ngs
gastroipiegfing] wacts Her Wé@ﬁdl&abgm@mya@xmd maqoatﬁ with gleeryl

n_steri le sot ueous buffer
m‘m‘”(ﬁﬁ‘[afg gf?( ssz%t:éélla%t Rie® PATREA mheear & feinedaclassp of an
active @eﬁtmajnbé authéevad $0érithidy ouhtandd ﬁ'ﬁ‘ltecéﬁg{rofheaac{&@ ent can b be
protectgc? g)tl c, such as |idocaine to ease pain at t

Rdemgdegtaded withinghe pgredh-ePhasmaeptivel sozmMmte@s for oral

in unit

_ achmmﬁi-zhﬁﬁ ed%rb%t uthred 1"k %?at% 2 %Ha] fe)f 31, actbm?l gra Sarticular

orm r exanpl'e; as a
gastrointattinal Ibeation dne e gyetifietptl bﬁ’br@yﬂﬁ@ﬁé’@dﬂdﬁﬁbﬁsy seal ed
contai ner such as an anpul e or sachette indicating the

guantity of active agent. \Wen the pharnmaceuti cal

Transd&W AT @Rsiont the invention are to be .25
adm ni stered Dy infusion, an infusion bottle with

Bh@mac«%mpﬂaqomoaunns:miap@d maxamﬂ@mabﬁdmhsmcnrmyy b@prowded
asdlscrgtﬁigwé {‘j':f”i nS| . the conposition. And, when th
30 RS pantaqt g ehidericentabe topipient

for a prolbh@dtpeltd offima) ”Mécﬂﬂﬂfn ﬁﬁﬁ’ﬁ%lh&lh%@i 3@%&@3&? a[&{é&\éﬁ gor%plcal

to.mx the ingredients
admmsgghqamqngy b@pn iled 39 omuabnts;d;mamsswspensmfnﬂt&lc@ﬁ; soveieRgr y
oo B U5 L eSO 58 Lhe prarmpetloal L
and conﬂmatlonsaﬂheladm Wihsh GattbsiBal aAnEARSIHASs RtchH BF fie skin, mouth,

ﬁ ers or. granules sol utions, syrups or suspensrons
€Ye, Or‘{% f X Hesust arfepical Qirmgst on Oqttarld&)pref@daﬁiyasécbm witen

formulat@ﬁ'u? oifis] Irrtgga?tﬁgl u% Qb nat | %? th%%ﬁgﬂgqemployed

at1 on
with eﬂh@f:ﬁ?p&lﬁﬂﬁﬁdbﬂ@ﬁﬂ&ﬁnﬁﬁﬁlﬁie Binuh@nt&ﬁQéJtAﬁéﬂaﬁﬁr ?niheti%tlve

diele h]éefa ive ingredient. In_one enbodi nen
ingre ieny Ctp%(, ormulated in & 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 d:tssolved or suspended int a

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

Nasal and Pulmonary Administration
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ingredient is included in the oral formulation in an
anount of about 20 percent to about 80 percent by
WOBI0@M324¢7n Sti |l anot her enbodi ment, the oral perys2004/031789
formul ation includes about 25 percent to about 75
gercent by weight of the active ingredient. 5 Tablets

harhnacehtigel mpw%aq@ap@é formasahaididdmoaatyadministrationmay
sium ste rafe, .sodi um

h
inotude o bR bR ol S v e DR RECL 0 iz of o 1 microns
to sbouBSHMmiiorER PEwddrh@peBé adrtRisteredbyihpia ﬂwﬁi&n%ﬁrdﬁgﬂ the nose

i ncl ude veget able olls, waxes, fats, sem-solid

from 2 qqnipines of pawger held cleserie fasuross Tnew elmaelenibiodivsentnd
phannac?néﬁ;i(lt%fﬁsbé)gﬁ%ﬁ ltlBﬁA #%ﬁi%ﬁas drl%u%sﬁaggp aéosi‘gl&gﬁ? the present

mvenudmhagrmelﬂldé hqmircainewj algl)inadal Si¢a9B offRdsaberopoarRferdblinther
ed with a material that delays disintegration
Pharma%;ﬂ%@%wgapa@ﬁ drihnvention ges adiwinigered intq thevaasal cavity directly.

BRGNPt G bor TR R 0

into the gtqunemak add stlmasmmally mdapaedaiwba:esamﬂmhnghﬁﬂ @of hmiﬁhmm,
rel ease.of an g]%:t i ve agent

pressurigg el Rl B A ARSI Era L F%@’c%@gwngﬁ%és ‘wawovide
predeterBGREH ddeaFesRE tHeacBVOheRlRg:. f PIRMPRENG. @%%n‘é"ufxt@ﬁ&d for
t he stomach. Pharnaceuti cal conposi t [ ons or

lung inhglatipm gy declidsraquequsar o8 stlotions abibatactive mgfealmnlt | Peffrably, the
pharmadefti 8 3 mBh e e RechER e et figh it FiA fepiphgtation directty

into the ervphaghk.c conditions. Transderr nal Adm nistration .20
Phar maceuti cal conpositions adapted for transdermal
adm ni stration may be provided as discrete patches

Rectalah@?%%ﬁﬁﬂmtbﬂz bR by inintimte contact with the
ecipient for a prolonged period of
Hhmoeumaadampmmﬂs aﬂ@tmwtmadmﬁmmgﬁd»ﬁ e Be peARdIchs
ical _adm nls ation may be provi ded as

SuPPOS“B??ﬁ%ﬁﬁ?@aS JRORREmbetiuisHl, iesuppopisaries o thejavrntion includes
about 0. §ﬁérb‘$ﬂt%‘§@ %éﬁt%we@@t ?f a&ﬁ@ﬂi edit ?1 oﬁl A.tﬁ)the?' i;]%bdi?%/e%t the

dr ops, nges
suppOSltmwnmln@mabmt I pm:eabfo abwmpdrbenﬁh;pweght addive ingrbdiahtl. an still
nout h, or Qqther

avother eé% SPhaR ﬁ%@ﬁ@&g@ﬁ%&‘ egponS; it FAPPOFiLcEy b prgount of about
2 pcrcenﬂb%f:@ﬁta@ﬂ)éfcéiﬁ B9 wolf¥he IR 'ﬁspéccQ W@’iﬁ@%ﬁoﬂ, e p‘i%%ﬁaﬂi%ﬂﬁcal

the active ingredient, i.e 'ong acting E
composifymseitheipsentionmay lefl:ltuﬂfehrarhtlcpml dJﬁIﬁdem andocarger, such as
m sci bl e ointnment base. Alternatively, the
trlglycen%'%lve ingredient may be fornulated in a creamwth
Phiimfictutical disisitoas &apied Forelpahall ddnRhistrBRRLmad b¥BRNVided as
the topical adnministration is in the form of eye
pessariesgiagipens, CHESh gflrparten; fuams areppsformutisionsf t he
i nvention preferably include the active ingredient,
whi ch is dissolved or suspended in a suitable

PerﬁmorcAdmarmtmtﬁng i n an aqueous sol vent. Nasal and _
ul snona Ad ni stration 25 WD 2005/ 032467 adminis
T PPTPGSiPPRSY VeIREen Bginglesi e administesgsk luse of

a perfilsafePf.e. Pﬁ\ﬁﬁﬁm@ BYiqhtd HRNA ¥ AUPHALAL fe%écqﬁl)p?}y 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/l),
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i nclude solid carriers such as powders (preferably
having a particle size of about 20 mcrons to about
wooiisieans) . Powders nmay be admi ni stered by E'é@)lﬂ2004/031789
i nhal ati on through the nose froma container
powder held close to the nose. In an alternate
which eontaaasi alvenit 1 Ul Goigiimirte ebnut@éIU(QGOqlg)An]t dfanERG taenpmhdiciithe

present SR PRt Pep Der PTG h Gt alePoly B § bl eratanweigi from
about 260,080 & wouﬂaﬁmOma@absteﬁmﬁéé %eﬂ&%&ﬁ gg?a)p g%ﬁﬁbﬁé cal

COfT'pOSItI ons of the invention are a nto

chlorohyddo, sadim Sderideyand aestene), 25[31%&{{21’%@ b glutethione; fayM

adenosﬁ]@‘ h&?‘s@,ﬂﬁ) %f—lﬁgﬁospﬂ%?%ﬁ Pl #@?ﬁﬂlp Ei‘bcé’gﬁ% gmM

CaCly; Hﬁﬁamlv_éﬁ)chi&u ighesndte)J00J000uniB Peniedling 40MmiRdndlin; 6 mg
pressure‘]ajrz1 d aerosql s, nebul i zers or insuffl at or s,

dexamegyzsone; auth! pmsgbpaelreds dhe $BV selutign jy diseussed in detal in U.S. Patent
No. 4,788812 il 9 ML ARPAGE T AL cliBLAR oKl Adl AL gg;

iar frmceut'| cal ‘conpositions rnt
i nhal ati on may include aqueous or oil solutions of the

Local A cti.ve ingredient. Preferably, the pharmaceutical
—O—M—m%ns of the invention are adninistered via
g ‘de%ﬁh@ﬁé férhdﬂ:lﬁlﬁférkﬂe phattn3cddii8alUoRORAMA of e invention
Rec and Ya ina dm ni stratl on Pharrmaceuti ca
locally Tth?J@Q& tri uned Oﬁﬁafgim@dt f Such asouialstration miag be athievedinyloba
. . vi ded as upposi taries or enenmas. | n.one .
infusion e el 1ol BRiss bt £ ot GRS PREOR LA Wopd dressing aftr
surgery;l Ujthiédﬁ@n beheedhs 6f DcMBEREL Dy theank@f E%ﬁﬁﬁi%itoﬂ% oi/\@jr #Rbnff an
actjve i ngredl ent. I n anot her enbodi nent
implant.ssgifigplans poing g€ p nal@ysmpomuwr@ehtm@@ rapterial, mcluding
tas redient. In still another
memﬁrag%gtg{ﬁ %4&&@ br %/dégfﬁid%gdl ent is present in the
suppository in an anmount of about 2 percent to about
e cent by weight. In this aspect of the invention,
Control i cal conpositions of the invention may
ThBAHER dsbREhY| | i istrafi
| ThARGHOR SDAENY UR0Reed aBOR BRI EANS behado B heRpuagion, the
tissue protgetiveagitokahesad| mﬁerprsmmnmmtmmmaly&)emhverée th aeontrolled-release
essari creans, .gel s,

system. £ %EW’?P@?:&%‘? g eteqeryLIIHP makbhA }na%tf:reg tipRg Intravenous
mﬁmoni&ﬂﬁ[ﬁ%ﬁﬂlﬂé SMhotRPFRYS 'att!ré%ﬁéerﬁfal gg&r@?,ulg% 5‘1&1&? !ar BERY%r R8s of

e adm ni stered by use of
administratiopi ﬁgclamnh@up@ralwaso Sastemsgmymlaqeésm erqx@afig of il y
od v ch enhadi nent s
therapeun (B0, % o P il il or Pk Bt ag SBB g fracion of the
systemicfalkd.0 about 30 pM preferably about 15 pMto about 30
nM of the tissue protective cytokine of the present
invention. In one enbodi ment, the perfusion solution
. » 1S the University of Wsconsin (UWN solution (with a
Doging pH of about 7.4 to about 7.5 and an osnolality of

Selectidn (¥ahe pefurtcd)cifeevy\ P ASBIR TP AEE (G WSR3 68Ahods
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
freated; the benefit to be achieved in a nommal individual; the body mass of the patient; the

- method of administration; the frequency of administration, i.e., chronic, acute, intermittent;
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whi ch contains about 1 U(10ng)/m to about 25
U(250ng)/ M of an EPO conpound of the present
wOnR¥eNishan; 5 percent hydroxyethyl starch (prepefaRbdososirse
havi ng a nol ecul ar weight from about 200,000 to about
300, 000 and substantially free of ethylene glycol,
concommeﬁ@ﬁom land oblyed fagiors ol kmovahdoaiffedisthe afﬁéa@cﬁ adﬂﬁﬁistered

phacmafhe b oBRE Yo et gt S o b oS ACSr B 1o e udgment

of the pectEORRER] thé cﬁéﬁﬁlsﬁﬁ@s?oftﬂ@%arﬂ% aopttiat. 9l uconat e;
p200 000 units penicillin; 40 units insulin; 16 ny

dexamet hasone; and 12 ngphenol red. The UWsolution is
Treatmé;ll.ti? ssed in detail in US. Patent No. 4,798, 824,

whicn is incorporated inits entirety by reference

’hleer mventioh Qlsb petid éslabharglacaitlcalpddk orgitieat thethderdte®r htbre

ghﬁi ster the pharmaceutical caonpositions of the
contam*?rﬁ V8h ong gragexs of He ingredients of fhenbaemapeutiqab sempositions of

the inventi&l BYIL BndbdiRkl? %g@?feaﬁe%@’( Sfithmlsl:u%%%tecﬂ\;efc%oﬁne and

uring surgery; toj
a phannacﬂnqtlmibzt acoaptalite dfame!\malyd:eqmemedgn afain@le dow mEdSIyoth&y
" i njection; by neans of a catheter; by neans of a
confainely,nhository: or by means of an 15 inplant, said

WiBh Bfat hE’rﬁia@&lti%l Bopb&HSn 0N ARAANA is Aapid8 r P a1

. mat er i aI i ncl udi ng ranes such as s asti'c
administraticss forexample, the @emposm‘ionmayl YeatiorBe ireafephijistdomdition. Thus,

. i ef.l dis usse bove. wi th respect. to
the kit nf Sl Ao e R Silele Bitid tetihe FRGkSERES Br
injectiongyt oki nes of the present invention may be delivered in

a control led-rel ease  system For exanple, the tissue

IppBe eubedimenty thekiih ckies B aagrieriontaining enmsigh @Wophlhzed
material FO} dePU G108 a m@eﬂt{sﬂﬁcﬂ tfﬂﬂptg@ Qdfmqﬁgtgérl&g%ﬁﬁfl% ot ('SlfSPé? fic Bmount

trans SOmes
-of materidl ammadsﬂtﬂ @Emﬁﬁl amSyieip of Cartieotolr @bl RdBRER sEEINCITH afidYerde

u? jﬁlln}prommty of thetherapeutlctarget i.e
embodimans thekitmay capfain a plyralifeoipmpepench cantainingspesifin gmennts of

lyoptalizd
o e BSEALRy  SUNER EABAs
carrier, sudsthaf e adrhiisid imaestioaly mix thetcbo@ats efbay empileland ene carrier
d .aartisan based, upon factors

' . dter'nedb a .skill
containey o5 Gach rpagnet sesigi PYF MSRSURRS PT VRSP & Yot ApQiED| es
embodinf¥ht, tREBEcnMt b bR él?(ﬁrelhglﬁd&%a Eﬁf)le sORBbRbf e IRYUR

prot ective cytoldne; inetic paraneters

protective tytokimes) ethe nmsnt:eut il etilt gzmaikmmboslunenta:he kit contains at least
vj ded

bol h | f
o e S O TS0 i P
least one bbﬂta:bﬁflﬁ{th b 1602l Hfestdticeybat leasﬁoﬂ@é)ﬂﬁige f(cﬁC{hé’ liftalThe aBules

mass_of the pati ent; the netho
and Gontaé’é‘?fﬁ Aregrefatablyhermicticalieaatadey of adm ni stration,

VR spi e et A e et A gzﬂf&ﬂwﬁr@ﬂ by
infusion, ﬂmﬂnopmfew&ﬂy inkind®s at Rastfone atnpulewtth et entical composition

m n
and at least one mi?ilsmn%ottle 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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pharmaceuti cal agents. Thus the preci se dosage shoul d
be deci ded according to the judgnent of the
wprdiskigner and the circunstances of the par tpicgrlisatod/o31789

patient. 5 Treatnent Kits The invention al so provides

a pharmaceutical pack or kit that include one or nore
ampule afagtiedussrroif solktis wi the tisaee protestivecyioking(e) ofithe prrsenit s
. . of the pharmaceutical conpositions of the invention.
mventiof-n one enbodi ment, the effective amount of the tissue

WheR! ettsye pvteekivaeytaiade(spoPhainmatied isedbpiyd faeeqlf abl e
carrier may be packaged in a single dose vial or oqther

transden@alcneetali vaginalywransalhi@e i areisebl nehderylenstous BRPWE

. .t i nventi N ar .
contanigfc (UL efdhiet A8 I0REE oh O PRIBBLER Ble, Bxamplosiof,
administftioheddd Mmchdeynn ard not dchitedrd) hemoring bposns (foherak admimisyration),

. include the |yophilized conposition, a steri].e quui d
sterile cleaming ppds derftransdermah a@m&ﬁraﬁl% é%‘% perkaspEaior (fornasa

inisteigay! i i kine (acute
iSRS, SROLE B o o D R L
treatmen)we a plnediity hedesds{prolsngeat weatmenf)d wei gh out a specific

1e agdppiop. eictanerbd bl Rt ode BFBivee pReSiTGbts. For
example,gtgg ?@%mtécﬁ% K{thk #BY o ©08 iidefition Rlaybd mddy 194n AlBPuEeSlution

I ni ;% speci fic anounts of  the Lyophilized .
and a polyattbricasolatian. df praldtinciugesihe pehiserbatersolutisaibe sords Hihymnin

fee” preRRe 6P 0} L seise GO o el e herh Bty o

Mo Pae tHeast gy alsé Gihedenerioticerin Gacbrmh peatikdtbysegsienmaental
W t hout nmeasurlng or vvei%t;i ng. In yet noﬁ)gﬁr A
agency regrleingriwinanufectige; U oF Sl 06 PRAMEGEHICR|SCE PBIosHR PHRAVA:
. |
wich e KENRSE Syt A of MBS R e
administefiibadi nent, the kit contains at |least one anpule with
the | yophilized conposition, at |east one container of
carrier solution, at 5 | east one container with a
Assazs:h%rﬁ%@éﬁfs'ﬁl nﬂﬂﬂﬂn@od PRSIy SYringe (or the
- : S are preferably
The praxentmiveyticreabechniatplates ssaghtr deteroing whether a tissue

T T LI T

compliczﬁf&ﬁéjb? Stﬁﬂsﬁsﬂ" 28R A8 AMABE BMEGAbn ERONAS fonomfeidnatAny assay
east one infusion bottle with sterile pharnmaceutical
that inclulea tionstory captrodiad isensis indudtionaedhssigh irtuchon, ipe inffasgasiory

: i.nyentian al so, + ngl ud : one rnout hpi ece or

responsedyy Pﬁ?cgﬁéﬂ?@edd%{/&ce@g%eﬁ m&?ﬁ%‘% | ung i nhal ati on
Fet leP4 SSisbid Z88y ALLABRY b the éibithiigeay incbide a blind siudy
insufflators. In this aspect of the inventi.on

the kjt
- where therageuion of Soeagup Oapdey Bts ae exppsed apd fgpied jushdirally %,ﬁlelﬂeomﬂ

| | p i bd &R squeszeli Rently 1o
wiveto Y1 AT PRy PHAE BB 6 QTR sl
force ouwRGIAAIBERRGAOEES, and then returned to the abdominal 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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anpul e of aqueous or oil solutions of the tissue
protective cytokine(s) of the present invention. Wen
wbhodiisafde protective cytokine(s) of the invepkirQi2dos/o31789
adapted for oral, transdermal, rectal, vaginal, or
nasal, the kit preferably i ncl udes at Ieast one anpul e
tissue m@fmla‘rerﬂmama elaa'dxelundentai@nefdlr epredetemhingd tirna §dllooving the ligation

proced BT R, o KRR Bop off et Bt hesBmencd by o

subjected & infdtibm| stratl on) sterile cleaning pads (for
transdermal adm nstration, and nasal aspirators (for

he animalkyfmen ﬂ@pﬂaﬁtmmyore@f% adhestoss mud illness|soorss.aTlile gl e
pviac 335 e BB N A .

treatnent). In addltlon the kit may be outfitted with
e __the

ti ssue prehagk 1 oyl RkivRiRid ﬁ@cbﬂﬁ&% 9 mey be

de_in an albumn_sol ution apol ysorbate

Pointss glQut i joNo atibesidme kit i ncl udes the pol ysor bat e

sqlut | pOne ddiesivo baisd frétigomenfuhe® thetagiceoalhy appear

or) i e| OARLEHROE bhDebm 188 oRhfut B BB KT T TEI N

- ONDEERYSE bard Fok the BH%n rrﬁ%thé'é:do&:ﬂ%? frogotTce T

Onhe adhgsive bad Fdmadpex: “/7:;)'1'(: yrial, fgt‘bpﬂés 15 the target organ

i n adhepiye Rand e dntg / epididymal &t bogdies 456881 | e
neafhesive band fromeadngea/cspididymal faibedies fe-anqges place

ofhnmdi@ﬁlve b@m‘f ofher thar dessribekahwye (4.9, Detrdo néane
Targetforgameihemnt Hrabdominal wall The present
| Tedgetlosguncahteaploalbdsmags as to determ ne
ITagdtioseadhBleRf ®UJwiE CYTOKINe 1S abte 10
"Rt kAR heRFRer oP§IIEH L e UMSEt 0t~
A G ety S e eenayoat
Total § he) udes | abor at ory control | ed sepsis i nductl on,
Score atihesilon_induction, or_inflammatory _response

induction is contenplated for the present i nventi on.

5 F | i tabl to th
At B HRRYS: s i TbhmaRer By e Mt o ie Gepted.
In one ex®bodRicaf YB: EMhIgYvd AlhSsidh Scd¥ Psoﬁgﬁra%% bf &l e ahHlﬁEﬁ

distally to the ileocecal valve to avoid intestina
embodingyys the svsletive péhesivasaoteds abant Sioe lgssinknt stitledothetembodiment,

e ce out a small amount of feces,
the cum‘ﬁg%‘%t%(ﬁ%ﬂrgg?égf estoa%toggif)ﬂ’eﬁg%dom nal cavity. The rel ease
A0f illnkbso®srd iiPalkdbe oAl@datel TOHUGRE aniff¢bise@Bn Waﬁ&g dffactors.

turn, induces SG&;I s, adhesions, inflanmation or a
Factors usgf#imaisiseoredndpde, putre ngblmitehto, behanionalfatorsestich aealking

por, 3ROSR M LA i
padupa Wfaﬂebudmspdirﬁes sk lae erqnmtsecﬂhame axﬁi/héx#gbmmoarhﬁhe IlllInb?l‘ of

ttetl igation, the various ups o
adhesions Tl For gxatgplpubep iabiotle i ahiseal il GEC IO e Rl g
will not 1hb€stfghﬁ%ﬂ§h&*s@$r@ﬁﬁd1ﬂ q}itaﬁ[’ﬂtﬁﬁ tthﬁlE% ra@\%’efyan il ra els

i ntraveneously. SubcUtaneous adm i"on of
inaccuratgetvbide 8 dealthyanhipnically has 3 pulss rah@ofmboummﬁats/mmute Table 2

provides a method of scoring each animal with regard to illness in order to assess the

Ul

effectiveness of the tissue protective cytokine being used for treatment
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WD 20051032467 PCTI US2004/ 031759 tissue protective
cytoki ne, maybe undertaken for a predeterm ned tine

wbhobsask4sg the ligation procedure. |In additi opcrhiR€04/031789
study may include a group of rats that have been
opened, but not subjected to infection The ani mal s

may then be |tor q%for adhe ons g illness
scores. Tabl e % WH'G%TIX SPRECOH ng an

BehaporbEdeshased on the formation of adh_e5| ons. TABLE T

+1 PYL&E
+1 HihoB o
+ 1L X8 of Herth Balace
H%lﬂ?al?tﬁl ld o1 ¢limbne adhesive band from adnexa / e
Ny peing tlawsbodi es to the target organ + 10ne

an
|

+1 afResommghmnchfacked adnexa / epididymal fat bodies to
st abnermdddvealisidpesi ve band from adnexa / epidi dymal Tat

+1_bpmicasplRamdfFrolhdiass ¥ 1ANy adhesive band ot her

+1 U8t ihbR& iua'l\g}{ Uf)segmdsu I\/El 0 bbdl)n;rﬂi.vl‘dl get
U U dDUuUTIT 1Tal vwar 1 T J.Id.l C1T U1 (4N}
+ 1 “a@gr éﬁgﬁé‘g bgoRi-R ! secar—+—3tFarget organ adﬁerent to
t1 bf\\l;r' k gf 105, erent to liver or leers +
+1 1 phossafibedy it adherent Total Score Qne point is
+1 of penibied each adhesion and a cumul ati ve adhesi on
+1 scAbsoinml dart (Had &dor > b0%anemelybodi ment, the
+1 cluSpbrdfnesas Hdhesdhase score is preferably 8 or Tess. Tn
+1 anpkieksed O ggﬁ}mc,tnhe cunul ati ve adnesion score S
Totald Outl S OT eSS bl.ll F—arrotirer—enbodh |||:|||., e
Score_cunul ati ve adhesion score is about 3 or |ess. An_
i Inac-c- Score v ninal

*T
based on a variety of factors. Factors used for this

J Eorltiabivdg cuﬁmﬁtﬁ'fi Si1riRd sdokd T ikt aBov S g‘g?ﬁlﬁg fidldeath of the

actors such as wal'king posture, rop
animal, abhillé & ynuch hovesrtsco@tindigatbethat/the mnitesd dy tdlatlgely healthy. In one

emnbo .surroundi.n_%C%igﬂﬂ]g{aggé&iﬂ@%aSgﬁgg a}%mv\gsﬁg/%ggﬁ?q §eays of

treatmeﬂf‘%ﬂﬂ!@léﬁbt’ﬁh%rtlsﬁe pﬁ%ﬁ@é %Hﬁlﬁﬁﬁﬁfﬁg in eﬁ 101? fhl ofher WHEN

arat is ill, the ani mal unc |ngand
embodiggant, angnirnal\hes e yétees $riog? tlabosin Dnlﬂsmhﬁeg ﬂ‘caﬂﬂent In yet another

embodn%ded't %nimallﬁe grllj lﬁn%sst gcto?e c?ff ab Ht i or less aﬂer treatment Tn still another

embodiment, an animal has an illness score of about 1 or less after 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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i naccurate, while a healthy rat typically has a pul se
rate of about 300 beats/m nute. Table 2 provides a

waElhbss2ef; scoring each animal with regard to ipllefigSfams17s9
in order to assess the effectiveness of the tissue
protective cytokine being used for treatnent 30 WO
introdvi20 34 paé HehRGihich 2id ¢ DihIotdon)l ABlclabdomehial &ibkedEwith 3-0 sitk
| LLNESS SCORE Behavi oral Tests + 1piloerection (hairs
sulireSt and to erect) + limobility + 1Loss of Beam Bal ance

+TTHABARLR JQe HRbGt to%vb%o ;ﬁ’oll\bt using claws +

1Becom ng hunchbacked rmal wal ki ng + 1No
eaptupriaSepms tidusad; treatad imitfsalinsliNet 8)y rhistﬁthgfh‘agaﬁbn,i anignals in

Group e e (LB e TaFr ey o oy UL B caRg R i pdpinisration

(100 peroRedfbr 8 BeLAMdellgart Rate (< or > 50% normal) +
Spont aneous norr hage + 1Decreased my&en Sat uration

Toroap 2 §§®I31é mcad,dmtadrmmarbamyﬁmg ﬁﬁQ/h TS] hn"éstgne of ligation,
animat§ €0 46 AR T P DR 35 il 8 gerivy

effectx%ly ﬁﬁimrlﬁed) ehtedvieeduglyiadlon iy of dalineNBailg Bﬁb@dtaﬁ&ﬁis ire@tment
si s-induced_animal has an illness score of about 5

follOW%fi rés@ya{qrémé deptlkat grdosageramounbok 1Owe/ke i 190gd selinsne
ti ssue protective cytokine of the invention. In
anot her enbodi nent, an aninmal has an illness score of

Morbidiboutd Mogulilyess after treatnent. "~ I'n yet another

JF et T et ARt p0ProonipLabs mahoBAGrod it S dFHe . Group
2, howg\rz’e;r:ﬂrﬁb {E?ﬂggfl@ngaﬁé Rab lohdaRs ThaDGBbE S peRlRit las 1Rfrate® $Raphically in
FIG. 1. In particular, one day following the treatment there was about a 60 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
percent. Thus, the animals receiving the carbamylated EPQ of the present invention had a

much higher survival rate than animals receiving saline.

Cunutlative 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.
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10 EXAMPLES The follow ng non-limting exanples are
nmerely illustrative of the preferred enbodi nents of
wiohRoséRsant i nvention, and are not to be constpeyaitréS/0317s9
limting the invention, the scope of which is defined
by the appended clains. Parts are by wei ght unless
Jllness Bdoper W se  indicated. 15 Exanple 1: Blind St udy Usi ng

Rat__Abdom nal Sepsi s Mddel The cecum of Spr X
ARG eSO ol PR G AR (i SPBIGEAEH 1n Table 3 and

the resuls 886 S ral M BlhicRYH PIQ 3 Mnaniche, G Xﬁiﬁe“z‘@%g the
treatmege i ¢ yvdragd Bincss soote of Grovep | apimmlwandboie® esmpan@lttl dveaverage

llzess 5555 b Gootsr2 PETABA 0NN 158 1 ok M el had an

averagdqaﬁégsogb%%f MhED, I\m&@@ ¢hd GfcRp 1l Dithals Ea&mamrﬂmm score

closed wth 3-0 sil sutures. The animals were
of abouh$ pwdessed to two groups. G oup 1: Sepsis induced,
treated with saline (n =8). At tinme of |igation,
animals in 5 Goup 1 were given 100 Al saline
Scarringntraveneously. Daily subcutaneous saline
adm nistration (100 tcl) followed for 8 days or_ until
dearats vGre also yisuady gxa;mm%@é seprripg Eamdhe Weisens. Group 2 rats
ba At time of |igation,
hadleSSCS% l‘sh\f/\%r%%ogﬁven 10 g/ kg carbanyl ated EPO (prepared
so that erythropoietic activity is effectively
eI | mnat ed) [ nt ravenousl y i n 100 | of sal ine. Daily
..... : .- n3| BepsisModel 8days(or
’T'Hé b%clﬂﬁ%ﬁ?@% a%ﬁe Bseﬁf 11%? it A1 8%hNIeocecal
sal i ne Ity an I\/brtalyln 1,Iesstan
valve toaekthi imestinal obsituctién, phactarvdiwice veith ¥ il&-gdumeedle&qda@,zsd

YN CT R ST TR ENTORIES

introduckd il feritdneubd) waseH inaa&earmfe 3d aYic hBddAM Wik dI6Rd with 3-0 silk
treatnent there was about a 60 percent survival rate

sutures.f or aninmals in Goup 1 conpared to about a 80 percent
rate s in Group 2. After 3 days,

T, sbitfs bRl bl T B wo B onp 5 dr bpued
St 11 Opehéd ad desalitud abdbe, RLAE SepisisSiduced ¢l =6RL €,

whereas the survival rate. of G oup 2 ani mal s_was

Groaz &r Sepsininabenr tisyed patheakite (o, AttHee ahiigntips, animals in
Group 2 v?%:génﬁvglg 19% gﬁliegﬁ%b%teﬁgs gflplgal sﬁﬂ&ﬁt cﬁﬁ%gﬁl%ehagﬁﬁnistraﬁon

I on rvi va rate
(100 phaolTomted foe8 daw (ogusidl death). Cumul ati ve Adhesion Score

Speci nens were taken fromthe peritone id and _ .. .
@raEds §p%1ndaefffﬁ Eratedath carpamyise E%@K{l rgﬁ-. %»tame of ligation,
animals E%Q%Gae}ﬁbo}y%g cardaiRlaf B $n 161 pR3ERN iR EvleBRdy. Oaily
subcutaneous treatment followed for 8 days (or until death) at a dosage amount of 10 pg/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.

33



10

15

25

30

25 hours at 37C. For anaerobic culture, sanples were

| ayered on anaerobi c bl ood agar and incubated in a
woaediegsadrar for 24 hours at 37C. G ow ng col oRicgsywei4fz1789

identified with standard bacteriol ogi c techni ques.

Dead animals were autopsied within 4 hours and the

CRegEminhlsdeat Butepdied Wt 4Bshrs atdbihe gatsebbPdelth were recorded.

described _earlier in the application, a cunulative

Using Aabled; dricdleadraarlica & the apakieaions %@m@aﬁ‘@a@ﬁ%&m $ARTe was

o 85D SOELLA Yo EB ERUR BB LBE SEUIEAY G

graphicalbriaddGt 4}. din padieuiardhe Grarage thtalbasorabHGroups 1, 2,whé Bease less

the_.a tal score af .G was out . 6.
than a2 $0BT O O Bogrire ey n i Sh PR Py
carbardy1fted E@@ﬁ&tthe fiﬁé@éﬁt iBRnhashhERSs ARESAOMSN Eﬁiﬁﬁlsaf@ée"ﬁh% saline.

recei ving sal 32 WD 20051032467 PCT/ US2004/ 03175

Il ness Score An ill ness score was cal cul ated as
Tumor scri.b dte}g i,er in the application in Table 2 and

illustrated graphically in FIG 3. In

PEHe le¢a] o tumenecibdls habt ngmq:r&d&ﬁt intth€Blob® B amInBI% after aperiod
average illness score of Goup 1 aninmals was abo

of timecwpprireatinedusng wmEkEgefion R&ﬁb%@t@nﬁaﬁ#a’-f@fommble@f to detectmg

I {:
rot TNEROE e Glor MR i ook ¥ el o At ey bg BT e
EPO’s @mmjalt&da:Nagah@ehmds.ans alv@mah BeFIa. Bnmeshifemﬁe_m thfel aﬁhﬁml tof
ess, Scarring .to The rats were also vis a
TNF alg%% hpugs 5ot g&&ﬁpwﬁgf é)lf%ﬁnf h%tweﬁ%ﬂ@itbqeg BIQupg %ﬁt@ow
(pealk s St udy atbé?ﬁgﬁ%% E)dom na(%l%ﬁsézzb SI's I\/b i Tﬁehlgg%%ﬁ?&d These
results %gg%a@%wpt@hn&d&wﬁsmﬁmhﬁﬂcﬁdhbm@m 2d, jrumfladimstoay | y

respons g133 ok PE e JPOEE PEATATR d iR LA B et the

mecharfiSHIRERM adfiERéd Mal Be HOE Fcdlltcath aﬁﬂabécaags%@ Ear@imffl%ﬁ $PO of
and then returned to the abdom nal "cavity (feces

the premmt nb@ub@uhm tpﬁ@w protasting fustion, thaadhesions miay dedroasp upon
adrrum mnki)c \P/g (?%1 With.3-0 silk sutures. The
El §?7\IEF8 ?CII%Q?S & P ¥ ee groups: 20 Goup 1:
Cpened as descri bed above, but no sepsis induced (n
6). Goup 2: Sepsis induced, treated with saline (n
Scarring) At time of ligation, aninals in Goup 2 were
n C
DR Sl B G0N B Bty PG G B
Groups(logndmti | death). Goup 3: Sepsis |nduced treated
with carbanyl ated EPO (n = 8). At tinme of l|igation,
25 animals were given 10 pg/ kg carbanylated EPO in 100

Exampf¥ 358lih@Scddy Uﬁ\iE DARIbThikial $¥sisModel

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

a)
G
13

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

- The animals were allocated to four groups:

Group 1: Opened as described above, but no sepsis induced (n =6).
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subcut aneous treatnment followed for 8 days (or until
death) at a dosage anobunt of 10 pg/kg in 100 tl
woobdiB24¢gumul at i ve Adhesion Score 30 Speci mengc\RlsSnn4/031789
taken fromthe peritoneal fluid and abscesses For
aerobic and anaerobic culture. For aerobic culture,
samipes ek indwebatatdonithkadind (94 SEVBt H8Rlof Tighticdd animals in
For, anaer obi ¢ _cul ture sanpl es were

fbgur s at 3 0§
Group, Ly ghecdv ! Wt p s 1BHBY BeaHsky aPalbhbonarsea selineiadministration
(100 ;&?ﬁnﬁ’%df&fséa?ﬁ(&%nﬁ?gégigﬁt 37C. G owi ng col onies vver3§

iI'dentifred w st an bact eri ol ogi ¢ techni ques
VE RIS/ B2 drduee,/ SR fi715%0 (is-ﬁc] an timel of Hetien, animals

vere AT o Ao L RGPl Bt

followe® @dm myls g&  uril ﬁé‘:{ﬂa!j Aol dbeagéidmmpaf FERY/Re WRF00 pl of szgme

cal cul at'e each ani mal~ 24 hours post-l njury an

t GEWP&\/ eyangie @%ﬁd,tmt@'m@pcﬁmed @P@Mﬂl%&] IAlt tlmle of Hgation,

ou péq‘r " Ilg H a%@lﬁaete‘ﬁ g@ Qa B ?‘W %ougg’tolﬁltl Oé t DfHY

subcutansbus beatinent fdll@ﬁflé& Corl &/ @44 (o IS dedthigat &rﬂo@éefarﬂ(ﬁﬁﬁbﬁ/lU@/kg in
the carbanyl ated EPO of the present invention had

100 plisalire adhesi ons than ani mal s recei vi ng saline. Tunor
Necrosis Factor Study The I evel of tunor necrosis
factor (TNF) present in the blood of animals after a

Morbidior araMorBlipf ti me was exam ned using an ELI SA from
RTAQO bl t o, det t
e GToF e LB e aisdR C5Pip | sy epry e whereas
none oﬁﬁﬁ%ﬁhﬁg‘irp@ﬁi@cﬁ SRTREAY bﬁ \kﬁﬁjof the Q&ﬁlagskﬁlt%ﬁeﬂ%? u—EPO

decrease adhesions. As sho in Fl eren
survivedreomparethiopranimals i Ko 4. e'ﬁh@tﬂe@unﬂali; eceiying the carbamylated

500 o B S R S BB e o

thu~-EPONF in the system decreased for all three groups.
These 15 results suggest that the accepted nechani sm

behi nd adhesions, i.e., an inflamatory response, nay
the TNF study

ScarrildOt be the accurate nmechanism In fact, tl
—'%uggests that the mechani sm behi nd adhesi on may be
Uppntvisuebetandadidh, &Rdatsit CRUGE4 hitbsubataRiady 18dsadaERPueh
t he present invention has a tlssue protective
Groupstlydcti on, the adhesions may decrease upon
adni ni stration because of decreased cel | necrosis. 20
Scarring Upon visual exam nation, the rats in Goup 3
Exampiad: sidpepelytacehhyide dsducedaksponge inRixs G oups 1 and 2.
25 Exanple 3: Blind Study Using Abdom nal Sepsis Mdel
The cecum of Sprague Dawl ey rats was exposed, |igated

The pulpdsd ofthfl Eatnpid Wad BQetdrRAMERBbfectiveness of carbamylated
erythropoietin on sepsis-like symptoms induced by lipopolysaccharide (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
cartbamylated 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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valve to avoid intestinal obstruction, punctured tw ce
Wi th a 18-gauge needl e, squeezed gently to force out
wo H08zh4camount of feces, and then returned topklgisze04/031789
abdom nal cavity (feces introduced in peritoneum
whi ch i nduced infection). The abdonmen was cl osed with
dunng:ah@ﬁlst P4 hrs3(Gn seme e2sss, blonsl wizs nemosedyior subsequspbexokine(e.g.,

& %&supsﬁ%}%ggﬁ(égggﬁ? rn%%a%(}%é%%gégiabove but

PCT/ US2004/ 031789 G oup 2: Sepsis induced, treated
Coref!%{g' Brad@ki ne (n = 8). At tine of ligation, animals in
oup were given 100 pl saline i ntraveneousl y. Daily
[  peed
As parfBREELERRNE AL, BT O/ LR B o 3dBlkaO 12T
experidnce abgthagic tftver hTh&ERESt phasd of th%tfewr nsaclmi’adtermﬂ bpa precise increase
animals 5 were, given 10 uEPO| trv ously_ in__,
in tempesgfuye %Cé?l?lﬂe‘m’@%( P‘&/l@{ﬁﬁ‘é%\“gﬁ%ﬁj@eﬁs s ghibg afflicted
individhgf, m&%the @écoﬂﬂ?hhsedﬁ%wevaim ?esggééﬂg AAR4 o gaﬂ@d by

,19/kg in1 saline. Gou Sepsi s | ndu
either nor@ateadionior hymﬁm;/asaréhasaémm(gy and Sbeepmesst |11nte tl?@bnzed that the

phases BRY (P e om AL p fapE ity St thacthe o GPUIRAME Bl e

sicknedsU PR &0BAGRKS ef 41§ aﬁm”gnph}s%zl DMER2ADIR 283 OF0S) (T_@Eheli:l?édeht
death) at a dosage amount of 10 g/kg in 10 100 Al

examplgailie Admimptpiton of sarbreiaded qrythmp@mayo L.B6| tesafel gnimals resulted in
a reducltilog% B@tg’phg els o?ﬁletégseraag d@iﬁl ? tlla%d 6( sham
survi ved, $i& n Goup 2

none anlna
survi ved. Only 2 of the animals in Group 3 (rhu-EPO

Serum IFveBWIMTNEshdCugpared to 5 animals in Goup 4. Thus,
the animal s receiving the carbanylated EPO of the

CarbanffIiS8 Bly UGN SIBEA AAnIHALonBHEHR 1) B0 co G Med Bhhiar
correlatdd oy iisi il t@mmpt&sathmeseﬂbteoﬁm@ganm dotakipessutings TNF and IL-
6, as Acglonviragpon belies A i Besctoe dISAmaBee i deiaaba e

preseno@brf ARELaR 1115 'vﬁthﬁi(&%&%ni’%é%& ﬁl@ﬂl%ﬂa&e B8 Figures 7(a) and

fectiveness of carbanyl at eryt hropoietinon

7(b) demepstrﬁe thiak @emmmmmchawla@d ény hoprligtyasghificanty reduced
LP LRS,i S t OXi on the surface of

ﬂlepres%gge%ﬁl?rg %Waﬂ)ﬁ%ﬁ%@g‘ 5& response (core
tenperature increase and cyt oki ne i nduction) in

Penphe@ﬂlvneeﬁﬁalh&&maaeﬂ 6f @Qﬁ%ﬁila@e@tm%wtﬁ?()g) wer e
admnistere € aninal s were then

In ordext tro eoqlt Wlet e%?«%ff&? 8§ Qarsgriglateﬁ %@&ﬁo?&%ﬁ ﬁhglgthe hypothalamus,

r opoi e n- -
the carbaﬁi}ﬁaed estliropoiditpeas edihingfidred Itﬁra@énmculaﬂy in the manner noted

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

of core temperature befween 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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LPS on core body tenperature were then determ ned.
Alternatively, the direct intraventricular
woRRbs/paderon (Seel ey et al, (1996) Horm Metab Regmws2004/031789
28:664-8.) of carbanylated erythropoietin (5 ug/kg in
2 ul) was adm nistered to determne if the route of
application alters the core tenperature
Examjdeé 55 Giffect ofiiivwhrdpoietin anmes oni Eschimic @ﬁnrmmj;rmheﬁ iBRats
WD 2005/ 032467 PCTI US2004/ 031789 during the first 24
An iscH¥e wb&l@ﬂaﬁnﬁaae@as é&iﬁﬁﬂe&’l@%{eﬁﬁﬁa\é‘%ﬁe E@dct épbﬁﬁﬂﬂf%d
cytokine (e.g. 6) anal ysis. Seel ey et
erythropdio@gpn igohemic rsknn%apﬂssundzsco@@z}n MaleSpragieManiey tatsd306-350g)

rt, of t.h Si t|o |ndu edb
were afeRipBAelt s Bing S ATHRARS 2 i S A Aok A2 pOWIGE Srad e[t i the
back ofltBY £it.. Tﬁ@ﬁaﬁ inkided BRin Ssv@Euthktous ﬁy&raﬂdqaaﬁmﬁm tahbsugd
a _preclse i ncrease in terrperat ure accorrpanl ed by

by
Following mGigiendbeflamwes sited snd Ssp immgdigtaharetuiired ssitobed; pe

cesrts L 20 B0 T 034225207 B0RRE 7t
(2003) Dartynphsenys. @113 :85-89Y.pAhmds wereaivsatewith as elydirbpoign anatbgue,
s] eep| nes It is theorized that the phases_ of the

carbamylaird EEC, ek wetke <-4} wnmasdiately PHowing swigenk day L1dexe epdbthen

R

Buemi, p.oeieatt (2002 papird)ervh Fermaten/r8x4 a1 riI‘h:a‘areeamﬂiherWoamiahealed

erythr letin to LPStr t ed. ani mal s sulted in
was thef e s ettt Ble “pidlp Bed 34 Bt Bivuinted
proceediye. FA 04 Id8mBnstRRELHN HiS80Sthe katd E&Et ﬂﬁéﬁv&é— cbamylated

Car bany!l at ed erythropoietin's ability to nediate the

erythropasstsy hadgspertseparesntses afidhs W@nldli@aled tonrthosgtiesdted yitht spline for
i1t 0 suppress the presence of pyrogenic
thesam@%pelpe}éeésl such as TNF and IL, 6, as denonstrated in

'Fhegmﬁzam%ai)esmdlama ¢lafmed kerein Bl hoPAo BB EmIHRE Eh §@dpe by the
determ ne the 10 presence of TNF and IL-6 W|th|n the
specific sgbgfimantgieeinidi Sﬁqi»émcaﬁsese sebedimienisresintngyd anidfustrations
h r§at, [ ed
of Severﬁg%ﬁ&%g%‘iﬂgﬁ‘%hgl %n [ can ﬁ&y&%eg% M&%ﬁ%gﬂé@@@ of
recognizethati aithbaghtlieoahove pkaigpleewere plrfbrovsichsidcarbdmylated EPO,

Per.i pher. v. Central ni stratiopn of Carbanyl at ed
similar TEWFWQSB@L’%FWP"" fany e? QP&S?@@%@%@%@%@%&WS@E&

mventloﬁf f Ca&gﬂdlfﬁg?%é)% Ji{%soﬁg hftlddld WPewihe Y B&g@ e afYS,

ropoi etin was adm ni stered
mventlonn ffndwé,manpumimdiﬁcatlmstdf dhenmewmerdion o hddtiomtadirese shewn and

. Fi . d F nstrate, there was no
describeg PHHiT i} oot ampi ik a RSP SHLTER Moo i 6 g e
descriptiR@! WasWnoHicaRshPRE BRb linterRied t&faﬂtvvﬁkﬂlm@s%?@bﬁﬂl@ bfsbnded

carbanyl ated erythropoietin. In light of these

claims. Aélsnmms arel paddut aasllc@apmdm the foregoing dexd iaret sxpressly
t he cytoki nes, it appears that
mcorporg geﬁéf)%treefareg‘f ?‘?#’8188] ﬁyh effects the core

D
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tenperature through the suppression of the pyrogenic
cytokines. This suggests that tissue protective
woyhoddIess7 such as carbanyl ated eryt hropoi eti NnpcgfiR2004/031789

useful in nmediating, 35 aneliorating or preventing the
effects of these cytokines in chronic illnesses
(wasting, Ilethargy, an€iAiM8tc.). 36 WD 2005/ 032467
PCT/ US2004/ 031759 Exanple 5: Effect of Erythropoietin
anal ogues on Ischemic Skin Flan In ury in Rats An

What i S&igii¢; wound flap nodel was perforned to determ ne
the effect of carbanylated 5 erythropoietin on

1. isswhihoiof deiting praveningndelpdng theropsetiv) & refcing by efigpiest

. ~rats (300-35009; r ' ' j: . ne. A
5 proinfngicry SoBmenh R TEl SO R SRAHERT],
therapRBEXIyQIffdctife mrabunt Diiet lbhstpné tishe grdecsive bytokind duis phemaseutical
 layer and panni cul us carnosus. Fol | ow ng incision,
carrier.t he flap was rai sed and then i mediately re-sutured in
its bed, as described (Buem, M, et al., (2002) Acta
Derm Venereol. 82:411-417; Sarau, A, et al., .0 .
2. (TR0 aaXhdbofuigost oferein e aba8Pne tidsiermbiectiver eytakitpawmprises a
.W.th ap, erythropoi.etin anal ogye, .carbanyl ated EPO
10 chemicplyy @Og%%@dlﬁﬁyt .Pe¥efmi°ﬁff%‘ft§ “e"%”?ﬂﬂlﬁ’% ng surgery, day
1, day 2 and then bi-weekly during analysis. Aninmals
wer e wei ghed and the wound phot ographed weekly.
3. TheBuethivd oflaire 2, wherein(th iR chewicallprodifiedempthegpoietin is selected
82:411417. The area of the wound healed was then
fromfl fied grolp @Ondidting df Yrenpdhpthago i shat ladks eialio aeid hwi¢tekdi) an
34 days following the .5 proceedure. As is
ryﬂ*?dl:ﬂ%%‘t 4t Ned5t ©4iBicCacid MBictied; 3ii} hpdryitesiRist@thaving at least
© ca ban%%%ﬁéﬁ? terythropoietin had "a %reater percentage
fi. -heal h . Wi . i .
15 o Rt ol B TRUER cBlbch DR S ch Rt A RR1 A Riduced
claimed herein i.s not to b imted jn scape.by th
carQpiaRe CoA o RO ieiastho bbbt GEabrorS R iR S one
enbodi nents are intended as illustrations 10 of )
glyensidase:|v) an paiiopoiptin heving ¢idaast 6ve 01 MofsA%dize capbohydrates; vi)
of ordinary skill in the art will recognize that
an @ thispoddtin Hdvingods dasst eneammices owidized parbbbydrews el i ghemically
carbanylated EPO, simlar results would be expected

reded29Y) &1 erfibopoiMmURVINEQE RA 0N o Micdk ddHiedlargihie residues;
present invention. Any equival ent enbodi nents are

20 vii) B RSSO e il O SRINE pRGES! o RS O
ditio o.fhose shown and !5 desgr | . AW
mofbtuinr ShEN AR Ra RS & et S AR BB i
foregojng ,description.., Such nodifjcations are al.so .
eryihraperiadhavingal least g madified fodpe reidye; e %&3@&8’& Raving at
claims. Al patents and patent applications cited in,
least henddifiedjipatictasit orar ghutesnin 2nid regidupriid o erviirepdietindiaying at
by reference in their entirety. 40 37
least a modified tryptophan residue; xii) an erythropoietin having at least one amino

25 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 Jacks
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WD 20051032467 CLAI M5 PCT/ US2004/ 031789 What is
clainmed is: 1. A nethod of treating, preventing,
woelas/izagsst he onset of, or reducing the effect$cqfys2804/031789
proi nflammatory cytokines in a manmal conprising the
steps of admnistering a therapeutically effective
erhifupoietiof s @ltht@asdticef@cdsl SSue protective cytokine in a
pharmaceutical carrier. 2. The method of claiml1,
wherein the at | east one tissue protective cytokine
conprises a [0 chemically nodified erythropoietin or
5. nitbemsthadrofichmmpeivbeiem the chithisalipmedificd ferythmpoietin comprises

he the chemically nodified erythropoietin is
carbarg\l\gfgtegt égi“oﬂjf”c?ﬂflt he group consisting of i) an

erythrop0| etin that lacks sialic acid noieties, ii) an
thropoietin having at least no sialic acid
6. emehpd aficlam gy whespimhihe poiteied erythaopaiefinds selected from the group

consisgil%l% { Egﬁéjororﬁ ﬂ%%f%el foﬁc‘;ﬂ?rgig %@g@%ﬁg&?ﬁgﬁ@g,av 1§rﬁé2ﬁ\y]§ %ft\eRMA

op0|e i N havi n
R14B,RPME; R14Qy YMi5AL U’QSEWISI&K]ZUADKZ@E BPAM, €298, CZ9Y C338 C33Y,

re SATEIER €493 VAL OB PG AL T i Rl oo
I t

s R4, 8, SRS SRS,

R103A,68106 A S16041] mm dﬂﬁﬁhr 'ﬁb@ﬁIeTl WA A0, Ia]tOSKeﬁé;OSA),r&l%EX

S R E i R Rt s E TR ST A ST TRETY

L1554, Y3608, I&AS 'CCMGBIQA R24RVABONCASLDNSK NB%K,NPE@A“D@@& K52A,
am no of the erythropoietin nolécule;

K97A£K§/IG#, étIHMaiﬂl 14 M 48ANR TG, éiiSthﬁs KéﬁZIW K154A,
i due; ythropoietin having at |east a
Glsg%ﬁ@#ﬁ@‘ﬁ’f)@??ﬁ% acid or a glutamc acid residue; xi)

an erythropoietin having at |east a nodified
t rypt ophan reS|due Xii) an er throp0|et|n haV|ng at
7. | Bigsmeibad of glhaip Q\Bﬁ@‘ﬁ poit pcks erythropoietin’s
~erythropoi etin having at Ieast an openi ng of at | east
erytirepaikti¢c kfectcyst i ne | i nkages in the erythropoietin
nol ecul e; or xiv) a truncated erythropoietin. The
met hod of claim 3, wherein the chemcally nodified
erythropoietin |acks 38 WO 20051032467
8.  Pdpusthodaf damy dwhsrajn Heapoinammatore eytokine poinprises an
5. The method of claim4, wherein the
ﬁﬁBﬂB ih GF ) . C :
em call'y nodified erythropoietin conprises
carbanylated erythropoietin. 5 6. The nethod of claim
2, whe eln the putated erythropoietin is selected from
9. {lhe ra?fg f s wthersin e reeiatlgpmaiorecyekipgs FI8F1 owi ng
mutations C7S, RO, VI IS L12A, E13A, R14A

10.  The method of claim 1 wherein the effect of the 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 2 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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R14B, R14E, R14Q Y15A, Y15F, Y151, K20A, K20E, E21A,
C29S, (C29Y, (C33S, (C33Y, PA2N, T441, K45A, K45D, VA46A,
wivhldsosfe?A  FA8l, YA0A, Y49S, Wb IF, Wb IN, Qp8iysiddaozizso
E62T, L67S, L70A, DO96R, KO97D, S I OOR, S 100E, S 100A,

S 100T, GI01A 4d O |, L102A, R103A, S104A, S1041,

12. |TiR9Aeth I Salim ) GheretilBE At ledst 07t fisdud @BHective OBiakine comprises
S126A, F1421, RI143A, Sl46Aéi N147K,. N147A, F148Y,

a chemjcply odifissisaythrepeighn ok pasated syREQPOICY 55 0°  C160S, | 6A,
C7A, B13A, N24K, A30N, H32T, N38K, N83K, P42A, D43A,
K52A, KO7A, K116A, T132A, 1133A, T134A, KI140A, P148A,

13. K0St ilimkes Mhereka e the chemigilgguodiltedbermbropeigtisys
R162A. 7. The nethod of claim®6, wherein the nutat ed_ _

5 sel&ted REa MRl @oipcdrablisg of i) threoyinopbietin thae tagkdsialiroicst npieties,
effects. 20 8. The nmethod of claim 1 wherein the
i) %@ﬁ%&ﬁ%ﬁt oY (ki s ARMRIA B8R iif) AAtepythRsietin Gaving at

The netfod of claim8 wherein the

g P TGO Rkt 5 g

cyt oki n onpri ses, fever Sti .et ha .ahem
rodaieh iR om et py e o e o e PORE oo T st
11. A method of treating, preventing, delayjng th )
oneglyessidsse; x) eo Athrppictns w&%té%ﬁswnqpraaore@?‘ﬁé%é cafpohycates;
proi nfl ammatory cytokines in a mamal conprising the
10 vi) ah epghropoiatimhaving atrleasyore @0noreexitizndidadwhydrates podisi ve
amount of at | east one tissue protective cytokine in a
cheRiBsIPeaitelCAl) aneaythiopbictid Bavibl 201RA: @82 d6more modified arginine
PCT/ (JS2004/ 031789 12. The method of claim 11, wherein
- i iehil 6hé ¥LmEMAkdiNEd BRARESERS or a
el ) AP SR 5, O it o s porers

ropoi etin or nutated
t jetin. 13, Th th [ 3 £l
mogifaiHEOEHEN B P B o B Rt tEE S an
crbngmovor i o oalied ool Ehpspoieppine

an erythropoietin having at |east no sialic acid, .
15 leastoi modiisd aspaitic aait eraglntaoyoicd resideg)xinan eythropoialin hayng at
, -linked or no O|inked carbohydrates; iv) an

lea§ifathbdifip@irgptophdnavsite:; ali) keasthrepoictacheving at dgasoinedmne

‘content by virtue of treatnent of native

grogp ﬁe:ﬂ&%ﬂo i epthibpdletih $@dihg aPREst Gh YbpOEhE 854 1eas) o@dof the

3

ropoi etin having at | east one or nore oxidized

ar bohydr at es: ) h | £Lhik Végﬁﬂ' rcbietin.
cysl%ggg{nf%/ﬁ%%motﬁé ﬁ%@% 0%%’(%’ 1 28 géc%:ﬁgf %@ﬁ%g at esa&gn | s(ﬁ" e
chem cally reduced; vii) an erythropoietin having at

| east one or nore nodified arginine residues; viii)
an erythropoietin having at |east one_or re nodified

20 14.  |Shsimehedel deigslbmhereinthgichprieellp ogif apaehimlacks
. o%r&erﬁ%,sggr%ﬁ)pgfeﬁglgﬁe&&yt hropoi etin nol ecul e; ix) an

15.  The method of claim 14, wherein the chemically modified erythropoietin compriscs
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 C78, R10L, V118, L12A, E13A,
R14A, R14B, R14E, R14Q, Y15A, Y15F, Y151, K20A, K20E, E214, C298, C29Y, C335,
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19. %éﬁa

erythropoietin having at |east a nodified tyrosine
residue; x) an erythropoietin having at 15 |least a

wogbdaseg7aspartic acid or a glutam c acid resipgggis200is31789
an erythropoietin having at |least a nodified

trﬁo han residue; xii) an erythropoietin having at
C33Y, B Tedhfi A KA, OAS A, BB Ao BAS A, FAS), YDA, Y498, WS51F, W5IN,

Qs SHEISRS B AL I8 2] Ay SRR B o,

L102ZATR H3, 810404, Si04], moswmmmgcmwtmomorﬁww 1.188% 11 08A,
nfédod of claiml wherei n the chem cal 'y
51261’%3&4? 480y P 0% &Y ]élt7KnN16Fé%§ I@VyLH%dileStolAn GEISlA K1524,
£ T
LIS EORREIGACCHRCh 51, 10a BORT 008, Shof R Mioa, Do,

rernt
K52AcKRpAj KESA, R1BDA] mBA; TUB4, W08 P148A /R150B, His1AMR152W,

a 1 erein the nutated erythrop0| etin
K154‘¥’§é£‘%§bg1§g&?ﬁ4‘?ﬁ2&ﬁﬂgroup consi sting of one or nore
of the followi ng nmutations C7/S, R10l, V 11 S, L12A,
E13A, R14A, R14B, R14E, R14Q VY15A, Y15F, Y1SI, K20A,
17. @]@)’:Emetggti of claze 85, wirgein tle3B8Bated @riRop61R64 NisR4 G@thro oietin’s
PCTI US2004/ 031789 C33Y, P42N, T441, K45A, K45D, V46A
eryitrdpoicicl&fectd-481, Y49A, Y49S, Wb IF Wb IN, (QB9N,
E62T, L67S, L70A, DO96R, KO7D, S 1OOR, S 100E, S 100A,
S 100T, GLO1A, G1011, L102A, R103A, S104A, 81041,
L105A, T106A, T1061, T107A, T107L, L108K, L108A,

18.  Shlmanethed abcaimRiY 3vhereil te Aondifidd Kssodidted Aviththd 8¥ects of

. 5 G151A, K152A, .5 L153A, L155A, C160S, 16A,
PImﬂé}i%‘,%é}i Rﬁ?gﬁ’z‘i%’ MRSR SoPsis Ahesignic W oRpdw Inflaimmatiqn s ghronic
diseasd{52A, KO7A, KI116A, T132A, |133A, T134A, K140A, P148A,

R150B, Gl51A, K152W K154A, GL58A, Cl161A, and/or
R162A. 17. The nethod of clai m 16, vvherei n the nutated
[ thro ietin
hr opo:ngél o ? gllﬁg}tl %ﬁé Wé’a ftlnlﬁasé PL¢ Hsspe protective
cytokinstedieative ih treatiam) qbréweﬁﬂihg;l&él@ﬁhg\‘t}%doﬂ%ttd? éﬂl‘@dﬁlﬁfﬂfe%ﬂ%ts of
infl roi nfl ammat ory cytoki nes conpri ses sepsi s, adhesi ons,
pro %WHT&EYC pneRigePeRmak chronic disease. 15 19. A
pharmaceuti cal conposition conprising an anount of at
| east one tissue protective cytokine effective in

20. ﬂ‘heaharmgpetmcewmnmosgxpn d€tlainh 19, Wikeeil gLt 18fst o9 tissue

cj.n the .effects,. o prolnflamatory cytokines in
protectige ﬁﬁﬂjﬁ&? 5%.2 O erhropetsiip & Putead of

erythrogdigidn 19, vvher_el n the at !east one tissue protective
cytoki ne conprises a chemcally nodified
eryt hropoi etin or nutated

21.  The pharmaceutical composition of claim 20, wherein the the chemically modified

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; iii) 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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erythropoietin. 21. The pharmaceutical conposition of

claim 20, wherein the the chemcally nodified 25
worabdsengi etin is selected fromthe group Coni't:(i’ﬁdsﬁﬁmmsl’issv

of i) an erythropoietin that lacks sialic acid

noi eties, ii) an erythropoietin having at |east no
ONg{OpI0Ee @@Meﬁﬁmnésemdms, Viigran egytiopoistin hetihg atliaast 6a: or

at least no N -linked or no O-1inked carbohydrat es;
morg odifieddysitdwesidobetrambdificapnaif the Homindl QS roup of the

car bohydrate content by vi rtue of treatnent of natlve

ergluphbie@pBloRiche; W) ah eAfhrbféi 3%4&1&8?5 %ﬁﬁied\f}rogiﬂe residue;

eryt hr op0| etin haV| ng at I ea st

thr oi et havi, n
%) grtﬁl east one or ég{b%agts%%gl)ﬁfe ngrr Elgb'm&ﬁ@mfl?%ld“e xi)
LL redu Vi i er ropoj etin_having at

an BREb G B isnari %’@‘g%@g@ﬂs@ﬂﬁﬁ@ eprhigppiatin
h nDdl fied arginine residues; VI ii) an erythropoietin
2Y{0g HlEAshong FBWO NP 1SHOVEL r’@llmmhe@dlqtm Iawingess ledstem

or a nodification of the N-term nal am no group of the
opeing ¢frap [sestewico! the aystinedinkiaggs i thessryihiopoReinahélbcld \or RE) a

at least a nodified tyrosine residue; x) an

trummatederdiwopeictin, havi ng at | east a nodified aspartic
acid or a glutamc acid residue; xi) 5 an
erythropoi etin having at |east a nodified tryptophan

resi due; xii) an erythropoietin having at |east one
22, Xi | thr 0| eti.n_havi t
o BB BBl frc%gg?l G uodfed
a in t ery etin m)lecule or xiv) a
ery{hmmbegpi%ckép é‘% ie 1’9012?0 effegds. phar maceut i cal
conposi tion of cI aim 21, wherein the chemcally
nodi fi ed erythropoietin | acks erythropoietin's

5. SRSl e i, PSR R SHLER) i

erythropmetnfaoaqmsesf ydrbareyleieg bivihepspfih ses car banyl at ed
erythropoietin. 15 24. The pharnaceuti cal conposition

of clai m 20, wherein the rrutated erythropoi etinis

24, ﬁﬁhﬁ?c&ﬁ}mﬁgdgﬁc%@ oflfigHBr GRTIGwiihir? g igtall ciya) %p&‘;ﬁn is

selectedﬁil_tﬁﬁ\thelydtm cdRbzBng Eﬂcékg frlﬁi(%i-?gf m(%gg!%(o\%% gir\l'ut\%%slcﬁ GA01,
VLIS, K FI SR ATE, RIGR, RIS SFoY 19 GQOAB 208, B,
C295, O, CBINCHAZPaghOT R, kAR kISRl 101y SIAIR P00,

S100A. 'Si00T, GLO1A
Y498, Vgildy W5 1N @8N, 0T AL6781 WGDA. DR A 9713, I00R, S16BKS100A

stoor, 610, GtASA X RL0s Ry SHBA N T, NEALE, s
T1071, mmK B1824, SH4. Fﬁﬁ@ﬁ\mk@ﬂs14693?%@4%13?%4&%%83%@%}\

K97A KL16A, T132A, 1133A
RI150A, GISIA KI52A, L153A, L1554, C16OS I6A, C7A, B13A, N24K, A30N, H32T,

N38K, N83K, P42A, D43A, K524, K97A, K116A, T132A,T133A, T134A, K140A, P148A,
R130B, G151A, K152W, K154A, G1584A, C161A, and/or R162A.

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

lacks erythropoietin’s erythropoietic effects.
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I'5 R1I50B, G151A, K152W K154A, G158A, C161A, and/or
R162A. 25. The pharmaceutical conposition of claim 24,
woheszsnadzhe nut at ed eryt hropoietin | acks PCT/US2004/031789
erythropoietin's erythropoietic effects. 42 WO
2005/ 032467 PCT/ US2004/ 031789 26. The pharnaceutical _ .
26.  Thepbamacemicalfconipasitint Of clwar &9 whesein {he aroinilapmeenrgytokine
.cyt oki n co .ses an Interleukin or TNF. 27. The
compn??ﬁé}llri’gs ?Hlﬁllz:g‘lpflg%nposi tion of claim26 wherein the
proi nflammatory cytokine is 5 TNF. 28. The

har maceuti cal conposition of claim 19 wherein the ..
27. ¢ pharmseeutival copEsiHen ahttaln 2y W&aﬁm&lﬁ @f%ﬁ%?@%‘@@’ cytokine is
TNF fever, wasting, |ethargy, anem a, edema, ischem a,
" organ failure and insulin resistance. to 29. A
phar maceuti cal conposition conprised of an anount of

at least one tissue , protectiye.cytoldn ffective in
28, ThepbamgoogsicaleormpsitoR abFiag hd v oG Bfrefiror 5
inflfR sl QRoki m’&%&% W, GRS IdMhdrayT LAY el lchasia,
pl‘OIllﬂI n %b%%lfﬁéw 0. TP]re phgr rrggceutl cal coa%(rpositi on
organ falme andBisulivheesieiancet he at | east one tissue protective
cyt oki ne conprises a chemcally nodified
erythropoietin or nutated erythropoietin. 31. The

29. W}ﬁfaﬁﬁ&&ﬁﬁbeﬁ@bm?mdﬂpiﬁe@ bpiaBOunt\wiier leass ohdissidie
chemcally nodified erythropoietin is selected from

protectivh eytgking stfeeiveiin trestingoprevynting. dolgying Sisamestioh acppgdition

. ] gcks siald c ' L erd 1) an erythropoietin
assoclakgﬂlﬁagprg@ﬂ:aeménéorﬁg&@daﬁ%g‘l%rgllﬁ rfdtla'i eties; iii) an
erythropoi etin having at |least no N-linked or no
O li nked car bohydrat.es; _ i eryt hropoi etin havi

{v) _an ng,.
30.  Fhe pharmaceptical foEWesEaR § éPaWhere & Ak o35y, ogg fistieprgective
. r | t . i . W i i i e ne
ook GRS Bl YRGS AP s Sy Spin
or nore oxidized carbohydrates; vi) an erythropoietin

havi at | east one or re 25 oxi di zed carbohydr at
31, AfephemerericaRorpoRganCEan 30; VHeRER Hhf rsPapuRLY el
having at |least one or nore nodified arginineg L o
erytheopoipiiads saleated) from the grovn ennsistipg AL ﬁ@uieﬁggrapone%giat Bpks sialic
or nore nodified |ysine residues or a nodification of
acid teietied, ¢i) ah apkhrapaietin lpvingoat déast ivesiakie ydidmopabiesstiiian
nol ecul e; ix) an erythropoietin having at |east a
erytiRPbictifGatbinb@biens nb @Sttt or n6)O-dinked yirbsioedtes; iiW) an
having at | east a nodified aspartic acid or a glutamc
b BE S at 164 | bft . tdatment of
erytﬁlgogg%erﬁ.gshﬁgfggfalt fé%ggt 230mR8d Eﬁrﬁ&ﬁ’y‘cﬂﬁ@ ARt bsgﬁg%é‘gf atment o

tryptophan residue; Xil

native Xrtyglrrggo%t% \im[]thg eas or?ig ggr/cgsgf 3459;7\?)':59&;/1'%%81%&9 %}‘Zﬁg 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
one or more modified arginine residues; viii) an erythropoietin having at least one or
more modiﬁea lysine residues or a modification of the N-terminal amino group of the
erythropoietin molecule; ix) an erythropoietin baving at least a modified tyrosine residue;
x) an erythropoietin having at least a modified aspartic acid or a glutamic acid residue; xi)
an exythropoistin having at least a modified tryptophan residue; xii) an erythropoietin
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having at | east one am no group renoved; xiii) an
erythropoi etin having at | east an opening of at | east
woneodszidhe cystine |inkages in the erythropoi tirns2004/031789
nol ecul e; or xiv) a truncated erythropoietin. 532. The
pharmaceuti cal conposition of claim31l, wherein the
havheaf lezst bye amlcm)fgrtuqb rempy &xd; oxidi) et prythirepitatin having at least an
erythropoietin's erythropoietic effects. 33. The
opgrihey ot Beakt onelof dengyedid lkaged inah@érmhédhoisthahelenlt;RR xiv) a
chenical Iy nodified erythropoietin conprises
trufédidPeRythalpBfttiar yt hropoi etin. 10 34. The
phar maceuti cal conposition of claim 30, wherein the
nmut at ed erythropoietin is selected fromthe group
consi sting of one or nore of the follow ng nutations

S, ,R101, ..V1 1S, L12A, . E13 4A, 4B,_ 4E, Rl4
gﬁmh%%ﬁuwﬁ%qmp%ﬁm ofﬁ%@%s% %&mv@@s@
C33Y. P42N, T441., KASA K45D, VAGBA. I\I47A ' F48A, F481,
erythgopoictislasksasythipporetin taprhrapeiic cfects, 167S, L70A,

. DO96R, K97D, SI100R, SINE, S100A, S100T, GLO1A, GLO11,
L102A, R103A, S104A, 51041, L105A, T106A, T106l,
T107A T107L, LI08K, L108A, S126A, F1421, RI143A,

33. Suitifal ﬁoﬁlﬁ%léam'%@”rﬁﬁerem@@&ﬁm@l dified
K15 L153A, L155A, C160S, |6A, CrA, B13A, NZ4K,

erythropaigiip cpagprises catbgRylai@akythroppietinoa3A.  K52A, K97A, K1
16A, T132A, |1133A, T134A, KI140A, P148A, 20 R150B,

Gl51A, K152W K154A, G158A, C161A, and/orR162A. 35.

34.  The phivaravewtizel dondiositioned slaih 30, Wﬁer@h&héﬂnﬁfbied@?ﬂhﬁifﬁwtm 18
oietin Iacks erythropoietin's

tated erythro
selectel foR G SIVBEP RS EGE B OLBONROE i SIS BRAONE £17S, R1OL,
V118, EPRAsIz, @148f %@h@'mag RI g@ﬁﬁ;ﬁ W?F fﬁ Kk@& K208, E21A,

associateéd w t the proi n’ anirat o
C298, 68&%@3%5063)@4%&§‘4§Eﬂ@45&%,I@ﬂﬂ:éﬂlﬁﬂsNﬁAmM&% F48], YA9A,

vaos, WAL 880w heFP 1296 L9048 BB6&k K570, $100R, S100E, S100A,
S100T, G101A, G1011, L102A, R103A, S104A, S1041, L105A, T106A, T1061, TL07A,
T107L, L10SK, L108A, S126A, F1421, R143A, S146A, N147K, N147A, F148Y, L149A,

- RI504A, GI51A, K152A, L153A, L155A, C1608S, I6A, C7A, BI3A, N24K, A30N, H32T,

N38K, N83K, P42A, D43A, K52A,K97A, K116A, T132A, 1133A, T134A, K140A, P148A,
R150B, GI151A, 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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