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Ther apeutic Delivery System Conprising A High

Mol ecul ar Wei ght PEG Li ke Conpound The federal
w@ooemFant nmay own rights in the present inveP€T/082005/013465

pursuant to grant nunbers DK47722, DK42086, T32

GW7019, and KO8 DK064840-01 from the Nati onal

Institutes of Health. FIELD OF | NVENTI ON The present

.invention relates to materials and net hods for

TherapeitieneiveTs Sysikri’c ofihtisthoa Bt Wolecular
BACKGROUND Haf¢ightsPEG+dke Sompoeuridt he
f undament al concerns of npdern societies and
i ndi viduals, with consi derabl e noney and effort

devRieHetA BISHIeGRAY améggﬁgm &5 prebeat neehtion Pagsuant to

been steady progress, Wth vel oped countries | eadin

granttriveniogrg DIRA B 2% RIK4RO8M TidZcEbKBI019, andikl8/DKP64840-01 from the

. therapgutic.go unds to treat the ever-expandi ng
NatloHaﬁbgﬁﬁg?s 8TE|8§E|§'S, di sorders and condi tions
identified as afflictions of one formof life or
anot her, including man. As our understanding of health
has grown, however, RIBEDI@BINWENATIONor of essi on has
become increasingly aware of |imtations inposed by

e £Sa 0 R0 A8 bR P BL g, or
admihisBTHRS th&BpBult campbanads bAlicomosHicid tol PARINMAI, &80eh as a
organization. This conplex internal anatony inposes

humdn.nmits on the ability to deliver effective amounts of
active therapeutics to the cells in need. Del eterious
effects on healthy cells and econom cs typically rule

out system c delivery ntities of
t her apeuti cs. Consequelg{b‘ldﬁﬁuc gffort has been

devoted to the devel opnment of targeted approaches to
t itealthicare isyurgdeniatdy apeurfities funktarperisberncarng osémodern

. hes. et to.l t £
socieRBREng navidUEs et RidSabd foheh i dffirt devainddo epgure
contiR@8l bretes§ MY 2BRUIPRSS BEch StdAT\ISloRFesy, WathtRdvalSsed E6untries
not address the hazards inposed by the internal

leadipg thereydn pioddingsaminsteasing vadely e dherepebtic campeusds to treat

the e{psAraislie PRTHRE o7 OissiRes; PRI SBU hiERsjdeniiies
affliclidi®s 6f ORSIFdrieaiife bRanBERTT Pichidhsd hiad. A aaf und&etdndimg of

systemand in the extracel lul ar spaces of the body. |
healtihasrgrayn; hewspein the sealihcare prafessiop has biesopesiagreasingly

over PTG gt B B T LB QLB A 3 oramoe
mample have ihterra erghnigystonsooryhrishand tissuas, bueh eff ai aharacteristic

size,\llci)cya(%io%ranb orsgta%?zialtiioﬁ! nﬁné ggm% exoi%tetrp\gfg §3Hyci$noprgs%is rl]m?l% on the
ability to deliver effective amounts of active therapeutics to the cells in need.
Deleterious effects on healthy cells and economics typically rule out systemic
delivery of large quantities of therapeutics. Consequently, much effort has been
devoted to the development of targeted approaches to the delivery of therapeutics.
At present, these approaches have yet to lead to versatile, cost-effective targeting of
therapeutic compounds. In addition, many approaches to targeted drug delivery do
not address the hazards imposed by the internal journey such drugs must make to

reach their targets within thé volume of the organisrﬁ being treated. Even when
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sol utions. The pro-drug approach entails costly and
unpredi ctabl e i nvestigations to identify candidate
W@9p0TsE on a case-by-case basis. Stabilizi nRCT/082005/013465
propédytatétadetsipled nids Taségeffibgcypwithinahicl blaadstoremamhthe | ed
to the vel Q nt of a w de valet of buf fer
gastigfieigl Hachh URBEYSIs BRALe sy Preacelilzqsbacsp of the body,
with the in vivo environnent of treated organi sns.

Strad méﬁﬁ‘ihé}ap@@ﬁcsa'p‘é%&%w [Bl%‘félhlﬂa%‘é%C{hébéﬁéﬂﬁcs a fundamental

inclusion of stabilizing conpounds, such as bovine
form ©f protealiouhaa beeadeipriovide @rcoﬂaetlcbn,ke;theTtbsfshaluﬁpngadhese stable

pro-digu A FliauriHat B4Rt A BEby Rlaidthd I i inbapeutic-
contaifingesdltgord dTHid ?Fb -BfufhgirobtR ehtaiRdsssty Gridhensredictalé

requires exploration to assure that the stabilizers
invesiigations in lenéifecandidatereonaRelndsdon nmgd&wc@seabasleq tSfabilizing

the a%%ﬁ%&gﬁ&@ﬁ% 3d8 ﬁ%gﬁhsgﬁﬁqﬁ%g&o%%g %@?ﬁ) If aey%lopment of a wide

varleqouﬁﬂ)lﬁférl systdrhgohigel atrmrﬁbérhﬁrthagelbuﬁersscl;mhpaﬁblé with the in vivo
protein theﬁyﬁeutlc For exanpl e, Gyl ation

of
envnrgnmeé‘qt@g ref @'iga@"iﬁén%ﬁ&té'iﬁatlﬁﬂt"@@lﬁﬁﬂtbe@ﬂ facilitated by the :
|nclu§§b%’cﬁtslf'zl%lﬁzgﬁg%bgp@unﬁgl EL?&H &S bé@m@ ser&mzagbhp‘l n, £3sgin, and the

to ptotelns been repor
like. iTheseepproaciksesy hiowever, créquin@me dbeelapmdnt ©$ a Uiﬁfesrrtmatdé
., 7. -665 (2002
com;ﬁg% éﬁ]g e‘%fﬁ e gﬁ? q?gg(eﬁ o ﬁa % a@%@g;y of stabilizers

addsﬁ%'&ﬁ? RBEf &nd Pe&hom\/)gﬂ?r%hoﬁjco %sé@rje tﬁ%?@@ staEh??% d%P't interfere

i cations require te
with the désiredotherapeudictdudivilp euhave othrat dedeferioas canséquiences (e.g.,
testin o0 ensure that neaningful therapeutic activity
lmmq@qeé\f ﬁ ed w thout introducing del eterious secondary
effects in vivo. Stabilizing conpounds such as PEG
( Aotk type®bf stalbiizettie bylalbhtl antaced o QQI@é‘rakbé@ﬂc ' sﬂJch asa
sol utions containing therapeutics. GoLytely(r)
proteimihaiageudlics oF eeexampled PREYlatian of proteiss ghroughithe @pvalent

attachirf 8 bblyBufcns 8B Bf s s 2R kS) bpichy 5y o

proteﬁwlh@@beéﬁ Iifﬁpl@ﬂtéd/ tdlﬁlﬁprbeé thé e&ibillty B9 thoBeUuherdgtutics. Cantin et
t o t herapeuti c-cont ai ni ng

Al Afol L2 TGRES PRGAPORD): Sposiaty GlimicalsoMagarie: nBwststiledD 7430
(Marbff 2801566) 'doﬁd&rﬁéérga@-‘/& fr‘% fecoﬁzﬁ boz)”‘”ﬁ*hé&& éﬁﬁb%nons,

vers y requitéd to fo nce I N éxpan

howéves, melmdemalwlamejdttodhe icobt d)fra Eherapelutﬂh eindf requlréEareful
osi tigns

ci 31 sfh wej htPG? :
‘fest"&ttoaqmsurm @%@yeﬁﬂmg 43 FPPELUC 86 lWZédgsalm%Witbeatr mtfeducmg
delet%ﬁ@u§§eé‘oﬁd’érytéf%%t§w\h nSf’cﬂ)lI@n% Qoﬁznﬁg uh8s $teh %sq-{”@gr@ -5 kD,

dneys prio totrans ant, res I'na report
e.g. ,r@dbyiely% hawe |M1bmm08exﬂ)m $alstioms containing THmapehiurts on

P of.a ni stered i .
GoL ipi R AID Lhds Aeedrendiedint 55t o 50l Ehe addition
of Ionm&eB@B%}éﬂngrﬂfP@G%WﬁQm[ﬁ KRN YS AcRLVEB’]RE F&5ults for
l ock pol'ymers for use in
WhICh the medical community has been searching. Thus, the addition of LMW PEGs
to therapeutic-containing solutions involves an additional cost, must be tested to
ensure its efficacy and non-toxicity, and lacks the versatility required to foster

confidence in expanding its use to new therapeutics.
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. ' onp
must BEfBreLIpesb iaRe

form ng bi odegradabl e nanospheres. Gef et al.,

Sci ence 263: 1600-1603 (1994). The nanospheres are
w@emwsemnaBat ed for in vivo use, but such nanospPEr/BS2005/013465

olnl ti rieigTof RilgH eMABIBE@EE oned rdREG dmmpm*sM@&a(e g., 20 kD), Hauet et

. KB BT AT b A LS bl o
PEG t?)oétS{;g b oﬂ%ﬁ@‘g g ﬁ?r?g)rtkaﬁfsblérﬂ r‘és\ﬁﬂm@einga reﬁdrﬂ%@sr@ﬂﬁétlon in

l'astic accharide hydrogels), provide a
lscheanEepeefusforsm;ahyJ IThe satigey oft 2@ KDIMEGe haweler, AyRsUNOtc

acminieisd by e, HAEVLEER bes Sshribahiio Pab R By e of a

hand HPouseaﬂn afiBRYorRbodrt ©rIatssRdai-pack poRimsts for use in

rier-based approaches to stabilizing therapeutic
formmgmdegradamnaaosmeaer QptetmudapmEneas:1668t1603 (1994).

The n@ﬁo?ﬁéerﬁﬁ @Fggrcgp‘fc oulgﬁeod @2?1? \O@Pyusaei bgp BL&Y hQR&&rﬁ%&BS Bﬁﬁ/

contala VAR It G CovarlyHougdas e bistonfpatibleetornps@sd that i |s required to
roaches al so sacrifice any targeting function of

ensuneﬁgat therspheues are biosiegradedle. hHaﬂaﬁ@%@reﬁghk%@Uf@r petenigl

e 1S el 153515 00 A A S OByt

" providd & Pesadure Wistdbility sindgrotietibg e @ mel’éI!EL&IICI by typicatly or

degraded, but not until the therapeytic cargo has be
SeqURRAING e heTARRITAN . iNtEURt P HIE LA HeTe PRI ARt TR@ONeY Trom

the mt\ﬁ\(/eoIr gn\\/l?(%rﬁﬁéh{ ﬁfatﬂe% éﬁlerﬁ E’elhﬁQr&%d} V@aYriél‘gtgased approaches to

I cS that serves t i cacy,
stabil'&trtd)iHeram;tlosybowba@n lirvolraugensigemrbia devejoponental cost, which
ounds, to reach their intended s of act,ion .
R&F ApprabiB Pense e PepBEaic and dgfvery of
a thel%{;])eutlb %gh%nﬁ'ﬁ?e cdrfiér. AChIreRIEsed a%‘b?éé/&és@é@@ﬁéﬁﬁc@ahﬁ

ende aneliorate or prevent a mal function

4 targe(mag anctldnsﬁzhlse thetapelu’ratertsedfr andth targetjingiisste magmot been.
rosonBRT e BURSlonids AR oA acationa

probléﬁl%fec%@ﬂéla&lbié@sé]f whraﬁ%uéwwaesﬁpnaalté BRGinfiAstedvdt ddyraded,
can, and often do, rise to the [evel of mmjor health

but nc’ramué e thenapetic caﬁggrhaﬁsdoem deliviesethd Thyist aseeg continyes to

exist egh tr?[]\‘?%rtss b' L 5%&1 gc)?tr}%fdﬂh%&h ﬁ'\era‘p%aﬂlc@ttﬁat reserves

~the eﬂi@éby Idfrestéthiﬁ.t@p%ﬁehqasﬁé eaigsi peﬂﬁinm%ggch edsmbbond% tcngaach
sSucC

or preventing the el aboration of a di sease,
their intenstagesiteef adlian before losingsthejrihatapeutisyalug-t he
af orenentioned need in the art for a versatile system

t % Bfde e pﬂﬁalyri@f&?hésé IR th\fég il a‘&ﬁ@é*;;] bbiesSist iftended to

. exis or conp net s and systens
treat,tdrﬁéhomaté oispayeht aenalflmchon &0, chse/asren misortdendr cariditon) within
at risk_of nal anctl on. di sor ders,

an orgapiant | Gagcon el drpeasitiya iscases (Bie cAPRPR PR deapeland
bacte‘? al |§%ﬁje "f‘é‘%‘égbﬁta&/%@ﬁﬁé& thQé' of BbIRMCHSRS, Mgk 8an, and

wor [ d e exanpl & of such disorders,
oftengid, flsertmtleel lesah st majmréwalﬂmqmcemswmhbutrwnsmg tqbe bound by

theory?g @%,sqglp that sta%Lleatlon omh acell sl?r‘?xtmed1 ate er%vrl]r%tnrﬁc’ent at a time
prior to malfunction may have a positive therapeutic effect in delaying, ameliorating
or preventing the elaboration of such a disease, disorder or condition. Thus, in
addition to the aforementioned need in the art for a versatile system to deliver active
therapeutics, a need continues to exist in the art for compositions, methods and

systems that will stabilize the in vivo environment of cells at risk of malfunction.
3



10

15

20

25

30

a variety of diseases, disorders or afflictions, such

as burn injuries, neonatal enterocolitis, severe
woewbooani a, inflanmmatory bowel di sease, and PCTHS2005/013465

r M%ei‘m%ﬁﬁéﬁﬁtwé@m’?bm@eﬂaf dmgndienst at abnornidl eonditiosis| pedsent a

signilsaRE frpal yhpdiarln of S5a% B8 BURaEy Maporiaarrdiel qpheatincare
systehLb \iVSrI@wrdeC ol %gbhm\plé bf su&]’Pé%bF&érb Z@ﬂ Mve@@éps@_ k& a major

m crobi al pat hogens such as
caus@eéu@mﬁahhfaaiﬂo{lg oggamsm@u Gl ) aa&ummgamfwa,)thabsnﬁenfmm any of

ul at or nction.of. the intestinal. |theI|
a varglif of @S lsrdf r AT G iehdr sieds b foniyiis, Neondal
enter88RRIst YaV &bl r@&fo@)@mas 'Fﬁﬂé?ﬁﬁ%'&br? bwed AR, BHd oiganh Fa€ction
sepsis. In many of these infecfions, Pseudononas

follovdrg trghapleatatien. bTem]mt@mmall trastreservdichaslongthasn recognized to

v BRGRRAR o LI GO AT Sl 4 B

hospigRiRedtpHiientd. CTIR@ bbmgestmidtebiahpatfRogans stichesahe Pseudomonads
Conventional therapeutic approaches to the prevention

(e.g. d?sqqd@mqmaezfﬂgmc)éabt&epmbath@deawatw fugtion aidhgdpiestinal
epithSli %a?ﬁe%Y %ré iﬁ @g g?acﬁél){&l M‘gtogpbﬂﬁﬂi@% %'i@%plsms

SUCCESS r oa roms
capalblg dflwudin@fgmwdrwed rselp3id. olnl mgn;anf trtesetmfm:tlms tlﬂmudomonas

intestin in a manner that does no a
aeruginesg Bﬁ%gﬁﬁﬁg‘s E@Eﬁ%’%‘le qauspLve Pﬁ E”‘ 'ﬁﬁﬂ Y gé‘e
intestiryf t'at RS b@@#\ sﬂ%%%%theﬁ‘ﬁn%%é@)nédéa@f &Mor‘? atlon of opportunistic

aer ugl nosa ten becone resi st t to anti IOIC

pathagwlslsmmngrwwbmasg in a costly, ongoing and
i nconpl etely successful approach t'o prevention or

t e I t h '
o RB el hEAPE LR BPPJo A S thY BN sl gt of
mlcro‘b'écr’heaﬁat@d epielR G%%@der%fﬁjdhrﬁ@?med’@ﬁ}e‘deseﬁsﬁlﬁéw Rtbt with
such approaches m ni mal ef fective. Another approach

incompletehsugaess e Antibiotierba payaaches aradeerspEaised dy the difficulty

B3 80 L PRt L B BERLimpact e

remaBling MtestaBllosn| Wt adisomatahge entr inkgihadpathbyBns cietypified
anecdotal reports suggesti ngf; that. PEG may show sone
Q

by P. AesHpigesaoitecberoge gaslstmt aptikiee pba%@m%s, resulting in a

costycEbly B pRyEly ISR AL, £ VBTG Bparmert.

Problegisghiso plaguebibindadtherspautit amﬂoadheﬁ i Baﬁlcaraﬂ!ly, many intestinal

commer ci al I avai | abl e t.e
pathqg@mawcgrﬁss yAGIIEIPSAR @é% rgmuapﬁvz%we |f)6mﬂ%m%§uplaapproaches
Zg%ﬁ solutions of PEG provide a therapeutic
mmn’H‘Ql N treat| ng or preventing gut-derived sep3| S

| s unknown. Typically, these solutions areuseti'to
vvakridthérTanNrbacPh ietivespreveation of treag'aemtqiisorvlers sgéh as gut-

. devel opi.n or fferi rom ut deriv As :
derive $5paR S SiteSinl it | Hhe Rask S\ as S ontie BRblavage using
polye‘tﬁ\ﬂehé‘g%bl @GS Edittions hgé Deeh Aterptedbivith GoAd8néddotal

he f1l oral osition of
reports suggesting that PEG may show some promise in treating gut-derived sepsis
across a variety of clinical and experimental circumstances. The PEG in these
solutions has an average molecular weight of 3,500 daltons and the solutions are
commercially available (e.g., Golytely). The mechanisms by which these relatively
low molecular weight (LMW) solutions of PEG provide a therapeutic benefit in

treating or preventing gut-derived sepsis is unknown. Typically, these solutions are
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the treated intestine depending on the nethod of
concentration and the nol ecul ar wei ght of the
w@eopowss used. For exanpl e, sol utions havi ngPCT/US2005/013465
usé&dto Nmﬂ@ﬂﬂws%ﬂﬁreaﬁt%ﬁ@hmﬁmf ordgeatis s cattrisR Affedeaslopirsy) oy
mcro cidgl actiop resul in.the eI m nat i on
suffeiifo fiotar gtalerychrsspe /e ariesibar Garninerng thes LMW PEG

solutioﬂ%%tthé‘ tebtiff trall, tRerd isSvAfhIO Thandb fPtheSRirdl bé’rﬂﬁosmon of

| ow nol ecul ar wei ght” PEG can [ ose elr efficac
the tr&at%m@stm@ de'pmndllrrgjdmlthfemmjm of 9om¢erdfatlba| and the molecular

weigf e EPrRdiEE seeb ok Seiiie rblbliag® vingicopeantistons of
PEG fﬁlgﬁé?blhah a‘bbUHQ@%%rﬁP@%ﬁﬁfiﬁ 'acmlo@élﬁécfé@! Q&%n RISPRfIY ihGRe

a mcrobe) while not killing the mcrobe or
elImImﬁlcgh@bwtngtlaﬂwpr@m|vetm@rmapnsma i thg intestimartefdt of af

oroofhEFERY e B SR P Pt g o
attenlibiigithes oeALS bQﬁaM@%f%d@faﬂw bf’@rﬁﬁﬁ'@e@éépl%rﬁgémng them.
portuni stic ogéns that might otherw se col onize

TherelRee. anaed xists Bdhed fon saltion tat lirtrigits microbial alrulence

PSP RhE R PofRBSBr Bl WIChaRifa the icrgbepr

nelgmvpnagsawra)’lgaarhlyereby‘@etbwdifngdhammt bBpiesepiidy s hatural
ecosyggt [ VI as | actate dehydrogenase |evels.

ﬁ%fe] ﬁt"ﬂ&‘#st"ﬂ Iseafiara e SomexeERYe. RrREeivatier of the native floral
comp%’sﬂ%‘h%ﬁoﬁl‘d?l‘b(ri‘d% vgé?ﬁf%ﬂ%r bgpéﬁﬁmgﬂy Bbﬂg@%ﬁs Wat Ayt

treated ni sns, unpr edi ctab
othemmemloaldeﬁhdemmtstme ous, |onger-term consequences for
the health and well-being of the treated orgam sm

S RoBHtart Wit ER3hGR Br ForBLEsD0s BON S Ao Rhkyphysiology
of thecbidantsth! hekk dh?/gﬂlbgﬁdf@ cﬁ'éﬁ@eé?né&%@'rﬁéﬂ {64 bglél?;%ﬁymg any

pati ents. Thus, there also remains a need 1Nt
numbes OélcbaramerastmmmaﬁcmctuftteecsuWas ﬂaqia’&w&hydnggelmse levels.

ConsGBEHY. o B BESTTEEE 8 Bk BRANE Pt 0Bt soanges
the phjdiblogy @1 tie teafdierganBn®) Qvith Qﬁpﬂ&ﬁdﬂ@@ié 5Rd tlﬂi‘d"b@ﬂéhﬂﬁlly

such benefits, without creating the potential for
deleteripys dpngasrisrmepnsendenaasdag theshealiti apd melldbeing of thentreated

oroafp! Mg RRYRE YRRkl bERRLA RN PBhv R o n e

form ohmasbivetintestinalensiding omedticigds ordarifids duth ¢ hospitalized
providing a high nolecular weight (HWY polyethylene

huma@ RRUANIS- ke conposition that provi des a stabilizing en
ironment for the delivery of act i vet hetapeii Stics- r?

pTHuW\%tré"%lsgi Rheshd the%@q a"f‘tntoaﬂ’rBQirngal c&ﬂg%?ibﬂ%ﬁecﬁve
characterized by an epi the surflace at ri
in preentihgpomigeating, armiceobfemmaédchmbheﬂalrdlscﬁnderrpé gr )gut-denved

I
sepsng,ﬂg@%ﬁét Iy‘%r‘?p’t%runI ésas%cFatgg t%t s‘rjlubcghI éé?s%r gr Ia o%r WIth methods for
achieving such benefits, without creating the potential for further complications

through significant alteration of the physiology of the treated organism.

SUMMARY OF THE INVENTION

The present invention satisfies at least one of the aforementioned needs in
the art by providing a high molecular weight (HMW) polyethylene glycol-like
composition that provides a stabilizing en‘s'ironment for the delivery of active
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conmpounds include protein and peptide therapeutics as
wel |l as small-nol ecul e therapeutics. Exenplary
wW@kweomaBo condi ti ons from which HW PEG | i ke cRPepuUs2eds013465
therapedtit Hér: M&éﬁapmvfd@s“éfwt&rﬁ/etpmmtmd agairst aarabredmal condition

oo A T Rt
disorbi8€! Eﬁéﬁ‘lg) rg%er%gleu{lé%ﬁl%lé for é?ablﬂféd*gl NG I EG-like

vari et i sea di sorders and con
commmr’tdlsehclademd)ﬂelmand peptita therapautics anwell &s maﬁpph(ﬂe@ule

theraa%%?@xgmﬁf ung@la r’t\f/ﬁ' q\‘é‘ﬂ%‘wé E%Iiﬂg\?ipg(%%gor

comﬁ’ﬁdrfﬁ]stﬂ‘rSVIUQttﬁéFdﬁé@Itlc%@nbhﬁhbf@ﬂde%ﬂtfc%?ﬁ/ed' é%féd'oﬁhé’rrintestmal

I ecul ar wel g ht suppresses vi rul
dnsordgrs/@ssams assadinied vp’drt imtﬁyélnel ﬂ@rag dueFPo irtestingl padlaggens

R B o 5 Bl A B o e dSpChkBers and
condftiefs|oflsp ssReAENes| éfa aqamrHM/%LPcECﬁs . nAﬁré%eﬁ{plérty mmv PEG-

infectious interface between the intestinal patho

like campaung is MW PE&S. EpIWHRE Gurhibits wr geevents sbntach swh

o GAEE, BRI B DR S 38850
molet;tulaawmﬁt?%tslmprs%E&ﬂulé?ﬁ:eC@{WQsmdﬁ inEhdsd fthegeis (e.g., P.

effective and relatively sinple to performon human
aerugiaesEsPaasivete aa@ﬂ&txxa?$Ien9ISdhafomﬁwnmlg@ﬁu§rwn $E6RINg

agnef?)ﬁﬁgz‘f’%rt\}vﬁmst Ufid E%Ilﬁ/ %MWW lhk %5?1%% r(jEe(gg @uck FﬂEG) to

eep, Ses, C ens

interc!jeMdhemféchd)ws intéréace belt/\&,enathd nzteetlmiil pthQe@aﬁd the lntestmal
ention prov es an article of

f th
epith BTN RS DA TEN PR abR o prieina el ived
sopsBToLIRIpYS GTBlolc fros. ”W pdmafisiln HMW PEGike

compmmdalwmdd Wiet doish efmetl\@akagela’gvmisenplel tp perforei on hhman

patief A Rl g & Yaliet g RN Pe Fimecs o Ao babes g3 Baent
livestbek (é.gealditing pi o %T@He@babbé‘l% h8FseB! SM@%H\Q Quﬁe% nS’uﬂ{serese

characterize an abnor mal eplfhe I al
and the like, |p@|ﬁ%car@bmmannmm‘mor an epitheliumconprising a
' barrier dysfunction. The HW/PEG | i ke conpound may be

B 1 B R RSHAES o e S b B  p comering
label @@:Ckaégllgg mlﬁ‘z(aetggap@h(z glhl@ffe%ﬂ@e @hitg.t@irt] ol(‘ gnrg gh lrﬂrdi\f’&\i'ﬁul?h eight
polyerﬂatgr?e 8 y)éﬁi -y ﬂ@éw ﬁéﬁr@rﬂkyfcmpw@d icoa@?raﬁd WilhinFtbe packaging
ma’teﬁ’eﬂC Wh%?eﬂ% @%lckgghp%é{tp B ¢ x(%_MN Q%)%acﬁgge A

or m er eof~.
mdlcd&d@ ﬁwlabtha’d HMWtFPEeGHMé/&Eﬁbd)mecmmemd forireatiy Qimélitﬁatlng,

af orenenti oned conpounds further conpris east
Or Preygating\af Wn stag&%@term@@t%mﬁbg%ual e@tr@%ala@elb such as an

inflarfdd @B@k@lgﬁ{gék By nﬁemekéoe?Mgr&é & rF.eF‘difsfbhbt%rf LPY MW

grou ranch
PEG-like compound may be any of a variety of compounds of high molecular weight,

such as a cationic polymer, a polyalkane, polyalkene or polyalkylene glycol (e.g.,
HMW polypropylene glycol, HMW polyethylene glycol (HMW PEG), or mixtures
thereof), derivatives of HMW PEG such as HMW polymethoxyPEG, HMW
monomethoxy PEG, HMW polypropylene glycol, or mixtures thereof. Additionally,
the HMW PEG-like compound may any of the aforementioned compounds further

comprising at least one covalently bound functional group, such as a straight-chain
6
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group, a Cl1-Cl10 aryloxy group, or mxtures thereof.

The conpounds of the articles of manufacture may
W(f)moblhema:orrprl se a linker such as a strai ght - PCEUS2005/013465
C?mambﬁy"@lrwﬂ (@Qﬁ wnemcmyagr oupH acbramhezi@bam @nky10 alkoxy

aroupa B arblobu ot or Fidores TP T seour of g artites

of maRgfRtureenay fiMNereemprice @ﬂﬁmmlzhlés é@trutgmrcbhaﬁveh @%0 alkyl
an aqueous solution, with the HWPEG | i ke conmpound

grouppadsanched-chaio &t-E70ralkylgroup. i and gseusie.gwaphery group), or

xRS AR AElaRt bt ibtore MaZHRE SRR S S PR tie

compbie i 5610tibrs, dichsSan blgasode s6REod alvitle tise HNIVVI EE@Lnke :
| east 15,000 daltons, or is greater than 15

compernd presenhat pesscenationodaticast $%r{§v/v)mé beh/mn 10% and 20%

. (WH). pf‘ﬁé ?F%e&@éﬁc&?&lrv&’% gﬁf‘?ﬁ'hﬁ' @{A%?JECWE ﬁfd&Llﬁdogccb%ng to

i NVén alm erern
the lnmrmordleegreatelr 102 111 UJQJOOO)rdaltmnsdm 6] atleaisttﬁ'ﬁow aphons] drds
treat, aneliorate or prevent a condition characterized
great%/thaﬂ T2} dalfonsyand igssdhap £0,000dalkonss  an
inflammati on of an epitheliumor a barrier dysfunction

ot h& i gttaBEéQIH@mé\@hgl SP&T bftickbt ﬁhanhfé%tu Vé&the $vention

. contenpl ates such conditions as gutderived sepsis,
accordingl tarakitot yhisosiel thelilatesl peovides iandbsteudiioneto aqmmmsnbmethe
a b nin'ur 1o an epithel a ch tact
comp(pg]n(ﬁﬁcg,tr{aa HYeén,girqtﬁeqr ;ﬁ'ﬁ]vel?]te%ﬁg%gf o} E@@q?%n by an abnormal
epithefibl €810 &Rkhdssan ﬁh'ﬂah"rmé*lrtﬁw of éﬁéﬁﬂhehuﬁﬁ‘b@beoé‘rﬁéf 89FaALHon of an
toxic colitis, enteropath { transplant rejection,
ien

epithaligms hMore speeificaly, fhe lrty@o gontamplstes sush coneditionsnas gut-

derive iy i Bhork ] . M Rk Sir&bms. aubu iniury

to an 8pitifellueneohémical byl MuryAb BS, emﬁv@nuwn%onafal necrotizing
inflamatory bowel disease, |upus erythematos

entereggliip e Hﬁ@unpmgfgpb,syvgm RevirpRenia, toxic colms enteropathy,
PYs, 0
transﬁ%@tr?aéir%bglhﬁr %ng(rj? %‘?H%Eﬁ@ﬂe}) 3918 o(%%lé Hﬂfcros nﬂa lrJTFae’uSon N inflammation

of thetskirbandtmmmes trereof. . Fmrﬁerctr@c@fdlmmnf@dtelaﬂ imenuriddisorder
treatnent, amelioration_ar prevention of an

such a5,0|laWRmMGs ¢ WHRBPTS, &dRSe pwmwwmg@ﬁmmaﬁw Pewel digease,
Iupus% hbﬂ{a%éﬁgsdi’éroeéﬁﬁsn{m eo#tb&féﬁ%r*t}ée C@Jérﬁétﬁeracaypﬂﬂuéed

sease and m xtures t n anol’ er aspect
lmmunevzksurdem amadiatidesindnced trmicluaealisordar faaok mn&um or

crl o] at. furt ses .a
comb{RapEs SRTPOL A iclay S mBOBHHE IoT e eatmani amelieration or
preveMi’éﬁ ofBR %ffalrﬁﬁ'akdfy Hofel iRk VAN b‘éQ?gé’f@Ihﬁ Wl%%tlﬁg}/ ameliorating
her apeutic useful in treating, oratin
or prepeem@gmlaegata/mndmas@rom sdraﬁese@ndcmmresdhem‘of an
epithelial cell, such therapeutics |nclud|ng, but not

SEhet R P R R

_ describiedr sv@aRbsfiirthen c@ﬁﬁir@%@th@%fi&m&@luy éffective amount of a

anti - i nfl ammat or){ npound, a nodul ator of an i mmne
therapeutic. More specifically, the invention comprehends any therapeutic useful in

treating, ameliorating or preventing a disease, disorder or condition of an epithelial
cell, such therapeutics including, but not limited to, a probiotic microorganism
formulation, a composition derived from at least one probiotic microorganism, an
analgesic compound, an anti-inflammatory compound, a modulator of an immune
system, an antibiotic, an anti-cancer agent, an anti-ulcer agent, a growth factor, a
cytokine, a protein hormone, a trefoil proti,in and mixtures thereof. Exemplary
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system an antibiotic, an anti-cancer agent, an
anti-ul cer agent, a growth factor, a cytokine, a
w@e@be7a3hor none, a trefoil protein and m xt urBGI/US2005/013465
thé‘ré"ﬁdwlce‘mhdm&*aweﬁri‘ﬁéﬁ‘éﬁmwmana coommungl gamprigha @ Mramino
I icyl ate a, cor ost.er hot r exat
sahcyl%n %%tm 8 érgiylcm tbgf pﬁ%te sdngwiqqyrme cyglbsporlne
vancoﬁ%ﬁd' i, %@ﬁéﬁid%zol% 6eJeipAbREReFih NtaxbA% 28 @onfbdtMARDMISHsing a
nprl sing a taxane noiety, canpt othecin, a conmpound
taxane mmetys pammoﬂﬂam ataesEpalNebeRMprising & tarppinifein moigty, 5-

fuorofi .4 hpticLSneng =k ahEtr 8l ol rnfingrogsy

comp&hdl Qiﬁ@htl-@%%@@n camipoiundi ah epidertlal @l faclorcinedstinal trefoil
insulin, somatostatin, an interferon and m xtures

factort instlimf somatostatie, antisierieson and mistures thgseot. b same

embo%?%%sgh% ﬁcng%dp%%g@% q JQSBE%'IMC itid bBcfez?ﬁlW klaaﬁ' | W bacilius

cocce sallvarlus Su

GG (L@, '8tpdpibusccusasdlivbags subsp.dhsehophint Qbawbbbmas casei,
| antarum Lactobacil |l us aci dophilus, Lactobacjl!|us

Lactogagitys @aﬂtarugmﬂeq&tohﬂﬂllwrawhﬂsﬁf Laciehacilps gelaspegih subsp.
bulga:rEf’rél:ljsl( HIRASE S Ra WLdHﬁ%?rﬁ ' Sifid E?&élflé @g%ﬁ% RS erlé‘g%ve, and

ures or co I’'ons there
mixturesngrazombioaticosfmgi, t\lSir#&)dalnereeﬂ drravcorappund oscompos:tlon
) bfcterlum Anot her aspect of the invention is drawn to
der;ve(ga TR of S‘Hﬁhﬁ’@ﬁ%’i‘ ing a therapeutic conposition to
- an epitheliumof a subject in need conprising

af\Abie? Rk Bdofthe ARAtioh!i9 raRATd bshethod Wrﬁﬁﬁtéﬂlrg
conpound and an effective amount of a therapeutic

therapeurtict campesitien &3 anfepitheliiraef @ subieedn megd aosnprising

admin ¥ fifla e SmbOSHER FtrarRintt & SR PEEL S oot ofE'AIPC.
eﬁect%cérﬁ@ﬁﬁtaéﬂ éme‘rﬁ SlAtASFor the GRIIOS bt muﬁ’@cﬁur@ébddr@ﬂg to the
at | east one [ Otl c m Croor ganl sm an anal

invenéiempbearapeudins §Httab|¥3rf¢>l aserit meyn@m@ﬁbuﬁ@deab%@r@ mtd\mlted to, a

probloqgelﬁ[brbgﬁéﬁﬁrﬁf gk tlcﬁ'g ?(Srhgbglrlbﬁ ’dﬁﬂ?g@?ﬁgﬁ 4PR%Stone

probidti Pidroergamishn Oéreaﬁalbesmwnp@ﬁd efnoainti- mﬂahﬂ’hatoayldompound a
m xtures_thereof. Exenp Iar%gt her apeutics include a

modukatanehan FaMUSE Systemear aRtdiIoHE %ﬁﬁ?nc@nﬁgr agentaan goti-ulcer
agentshg rdcrg\)(/trﬁaectdp 'aeéﬂoklﬁ‘e Cé’%idtéﬁ’ﬁ%cﬁﬁ%n@ arfPéfoPbF&éﬁ‘F &nd Riixtures

urine, cl Ospbrine, van
thereasfeth‘smmﬂlazyotr&arapeui&xshad:lodp@r 5—|am|na>sahwlate acgnopwithd

npri sing, t e noj et t ot hecin,, a conpound
compeswsra S1agng SeliRyet: MOISh HEPRCHSIOR) MEBC R, O
mercé&ﬂﬂpﬁan 3 m%fp'oﬁhegv d&rﬂd‘l‘?rrﬂéﬁéﬁ*d'azﬁié' &ldbphalbs orm  texane,

gen conpound, an anti-estrogeh conpoun
a corrqqmdﬂrcmhpgsmgﬁdtakane mme’nyncesmrtcvthecmr afaginipduenek mmprlsmg a
an interferon and m

statin,
campllReeiBoRR GBI foMoUHEE TR 00 A HaRTgagimoiety
an anil%drﬁgéﬂbbﬁigouhaeaﬁ'w Pé%@dg‘e'ﬁ@:cﬁ'n%@ﬁ#ﬁ“ %n‘ éplb‘MMﬁEﬁowth

520 kD). Epithelia to

factor mtestmal trefoil factor, insulin, somatostatin, an mterferon and mixtures
thereof. In one embodiment of the method according to the invention, the HMW
PEG-like compound is HMW PEG (e.g., HWM PEG 15-20 kD). Epithelia to which
the therapeutic may be administered include, but are not limited to, intestinal
mucosa, pulmonary mucosa, nasal mucosa, urethral mucosa, esophageal mucosa,
buccal mucosa and skin. In some embodiments, the subject to which a therapeutic

is administered is a mammal, such as a human. This aspect of the invention
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the therapeutic may be adm ni stered include, but are
not limted to, intestinal nucosa, pul nonary nucosa,
woamal7ecosa, urethral nucosa, esophageal NUCPSHPS2005/013465
con’féhnpﬁdaiéb‘ amymemaamwmmstmhoe &newesribdae meninsiuding oral
subj.e whi ch thera eut i s adm ni ste
admlnl\ Fat nn r%&@ha%'nés Fﬁlﬂpéhl ?ﬁl‘ll 95%";?@& %lc?s’lr?é{mmlstratlon
|ntravéﬁd@élHjémi%ﬁWHt@pemdneél géction, mtrauTétHrété@hirﬁﬁréﬂl@%@agmal
inthe art, including oral administration, rectal
admlrusimtmrmcaanulaﬁon iandeassisied or anagsistedggspisation. In various

embofi it e ifis ePrct PR YR Pkl pRiphacsdts
comp@dﬁ@i NTHEMéthed. maparid ialolos aintnasitich e adreffoviivs iaptditht of
respiration. In_various enbodipents of this aspect of

PA-l leelén/pdlesini 8, Fsrpudomengseagnuginosad’ Ml trddi
aamif A A S0 BT RS AL gy ot

involvitgethdcadministestiongiftoptéihatedesctherdpalitiesi n;
adm nistration of PA-1 lectin/adhesin is parti cularly

_C gt ?%’pggt@gg%‘gfgéﬁgg‘gﬁggdénﬂvrgg@dﬁ&{ E\%ﬁﬁéjénaﬂﬁ aé Iﬁ\ﬁ@lcrobe-
medidtBy €8 HﬁB 'oF o éﬁg{ﬁggrﬁ@f &'s bBPé’orﬂEmélhgum o?lﬁenng an

mcro |ated It1on O an ep
effectimebejareountocnfranl\/ﬁ/ini@E@ellmemcsnpwmgtma sabjest ini needrwherein the

HMW B Y o BealIT RS st o iR Bless Gneicovalently

bound ﬁ.méihbﬁélr@’oab Jefstited friden ﬂ@’gﬂoﬁﬁtdo\hsmmg%ff#ﬂ%lgﬁﬂé{ham C1-
C10§roup selected fromthe group consisting of

lsmm grupcadiranched-chain 1649 @k@wpgroapbaéﬁtﬁbw aiykaxy group

and gt w@re e It PR efiie ool Bl B Fitsysous,,

solutién ca |@ Sabast TOVCHIIELS kikh a@% IR PG Rkeccdressund (wiv).
t han MV PEG- | i ke compound W/VZi The subj ect nmay
£

The sybjegt W a MMM sSuchasamumar & tetwethewmrraw be 9e!h
o) B R DU O a0, A BT 0S4 -

vagunamusasa arbesspagaat aafcoss, & bubcallmuessecdr sking Im br@ctncmg this
pect of the invention the HWV PEG | i ke compound nay
aSpe%@fﬁ?ﬁ‘df\YP&"ém efBeB'SWHY])'? EGrlike cRAMAYNdMay geaﬁc{mmlster ed by any
[ a r t
route \I;ggll/vﬁgb “ﬂlg% %ﬁhlngﬁ@;ﬁg? bPal ag)‘aﬁ&ﬂﬁltrsapgg,t r%'g%ﬁ%‘@nﬂh%&n’a%hf’vrhgmal
administratidin, meimihisfratiah tcawhe imtestingt tapicaliatdmiaiséradion, mtravenous
j njection aperi t oneal ect, on nnul ati.o

lnject s | qa@gng}nq?ﬁ] qtéqrb&apgglﬁ\ppétaing@ss&ﬁ@p( pgﬁgSls{éd resplratlon.

| Condﬁ?éh% gktﬁblﬁ%r fréﬁﬁﬁgtﬁrtf y s égﬁéct"{‘ﬁ Eﬁ-‘éh htibh %dl@d’@ Mt @fe not

I nclu but are n imte rlve sep SIS
limited rd | gutmharxveyl slapmsl inflapematory ibomiel dtsleesbomﬂabig/holweWndrome
to an | t he

a burfgitigtog ShthelBirhch FirmAL ARG s o ERAHIG I, neonatal

necroﬁﬁﬁw@ré?ﬁéﬂdcbhﬁs AN ATHE Visbra sy, delereSeMffchifalltbRiRdlifls,
toxic colitis, enteropathy, transEI ant rejection,

enterppatby m'argsplwtgejm'tlpy, penaits, pig hetysholeraf mueesal islammation,
inflammation of the skin and mixtures thereof. In a related aspect, the invention
comprehends a method of administering an effective amount of a HMW PEG-like
compound {o a subject in need to treat such conditions as a leukemia, a lymphoma,
AIDS, psoriasis, an inflammatory bowel disease, lupus erythematosis, scleroderma,
rheumatoid arthritis, chemotherapy-induced immune disorder, a radiation-induced

immune disorder, and mixtures or combinations thereof. In both of these aspects of
9
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i nflammati on of the skin and m xtures thereof. In a
rel ated aspect, the invention conprehends a nethod of
W@MAOVZEB(EH ng an effective amount of a HWMW PBET/UE®05/013465
thé-irieahitiodd fob BN REGHEE campogdi may he EMWSRES fudhar compsising

at leagharieasimiaionty ol {HRUGER erohaSuehaRyA RtasEign C1-cto
alkoxyﬁﬁkﬁfgo‘éedrgﬁché&l%ﬁﬁt@’!-@m élhbky gﬁoup, a C1 ~C10 aryloxy group and

herapy-1 nduced i nmune di'sorder,
mixtunesdhetdadn quiums amenakie 4o seateent, amethes(mdu@@d by a .

mioroGaRIg T Ao NI G-y EeSp e, MIFTERARRIEb R dposse,
wntabie%hel%%d?&ﬁé' by idpeyre driiasitielop, 20cHsHicaledntast iajury to

strai ght-chai n Cl- C10 al koxy %rou a branched-chain
an epigielon, reasis! m@tpzm@ecnargq@ i&s G dpuNeodisordal, severe

neutrc%%{]%étﬁ% cg) ﬁ%ogrge%%%ﬂn}% %ﬁ%&ﬁéﬁg%‘%ﬁoﬁ 3%6Jcﬂﬂfﬁn§g;[ebeliy,

chole@imetysay Bilaffngticn, iniirhaatioh of thé ekiel ardi médses or
irritabl e bowel syndrome a burn injury to an

combiggiioRg thergpf. Expressly ontemplated arg ipgtraentg of conditions such as
a IeukFéWuB hg ll)gHQﬁ r@goﬂfﬁ§ Q5 I lﬂﬁaﬁ?ﬁeﬁ{agf;@é\}véﬂ (ﬁseégb lupus

VR nedt T opent a IC co
erythe&nhte:smoableyodérnmjspdawmatmejaetmmsmhqmmthbrap)smdpcgd immune

. el ly, choler cosal |an nat j on,, | nf tion of
disordagen SRaiNAIIHCRA ER s ORGAIATA] BRUTERAPEaTOT
Expressl y contenpl ated are treatnents of condltl ons

{hd’iﬁelaa&[%ﬁf eiieanvéntlonpieRes Hhldthod®epamiibfating™ symptom
ammat ory bowel di sease, | upus erythematosi s,

of anysci theahavesnoted eonditiond camprising ggdministering an effective amount of

a i L SR B T 58, Bk gt Pt

compbtifd RPHMWIPEGTLARES @@ﬁsﬁémgtdweasim@tadwm@\bm fanctional
nmet hod of aneliorating a qupt om of any

groupagsieeied drasa thegwiup @@‘Qib\@pﬁ’ %Sﬁﬁ@lgbﬂﬁh@ﬂﬂs@%ﬂ1rﬁba|5ﬁxy group, a

orancSHHESHY BB ol BSCARARAERPBRAM e rereot

HMW PEG further conprising at | east one covalently
bauthéragidatvhtheineentiseisdtaath fo @mdthed of praventing a

s e eood SRt s i e By
compg[lﬁH %%b’@dfﬁf‘l‘h@édt\nﬁér%% tméﬁgwtlfﬁ?é Iﬂélqﬁﬁ'ﬁpé’und Re&Hmw PEG

ravent rawmn to a net preventing a
furthee codiprisory atdepst mmgowa:lmnﬂy boend fnciionel greapisetecied tnom the

groupvmtwgth i FRAORLEP AT R Rty it e Babsre-chaln C1-C10
alkox%?jﬁjpﬂ,s 9 &fo bﬁﬁ&? pCEhRhBRUTSS therstt. Wh\/é’ﬁ‘t’r’dn

ected fro he group consisting o _
contegiplateghmettiods f ftevendingl suckycopddinns as $ucziha$1 |ut-dﬁta\red sepsis,

G SRt B T A S B0 v,
a che%cé]rc%‘v‘@éﬁt'iﬁ]%ﬁ%h éﬁi’t‘l‘i’éltljn‘? %&ﬁatéquébr@ﬁzn\g%bn@bbdlﬁ@ an

sepsi s, I"anmat ory bowel disease, irrit
mmugwtﬂmrdsr, %vbmelmqrw@nlaotoam @r}ﬁtlsh@mtemﬁathy, transplant rejection,

pouchitis, pig belly, cholera, mucosal inflammation, inflammation of the skin and

mixtures or combinations thereof.

Yet another aspect of the invention is directed to a use of a HMW PEG-like

compound as described above in the preparation of a medicament for treating a
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a chem cal contact injury to an epithelium neonatal
necrotizing enterocolitis, an imune disorder, severe
woewboTaani a, toxic colitis, enteropath tranB(Dl’/HSTIOOS/013465
conhditias guith” ah‘grﬁbdeﬁmwépsrpr rgﬂb@mqtorybb@weelersemoeﬁable bowel

syndryGien SR I et B TR 4 R Ep B Bychyfh e Spitetum,
neondté‘M%Erb@iing entbroeslithy] ahqmurr‘e?dr@f)rcﬁarl'MVé?E(ﬁdUtr@ema toxic
onpound as descri bed above in the aration of

colltISne@rremﬁhy, tf@nsnla@taierar@oacmmtﬁ ®ig bﬁ EholRray mu@@ﬁelr
mﬂamgrjbe?( Qﬁle ﬁmrrng{@ﬁ é)ﬁ]tlfeo %‘ﬁ ﬂﬂ%s uo? yc%frﬁ)tﬂg%mﬁg thef&oran

SpecificallyiRInteripla160 aing abmp@uhds usefw ireptepavingl medisan®nts to treat
i mmune di sorder, severe neutrop enra toxic colitis,

conditighscassiosiaiod wrrhmﬁnmrmerdéw@'er Skchiasu feukesniapa dymphoma,

AIDS ?p%&rpéﬁr gﬂl )Qigu{ @F@%\yé@é 1S€, ir us: rtyﬂ{e r@%‘g&%‘ gaepcgderma

rheungieidi érth‘.rﬁisl ;zhemmm’rabtjmraw@dammmmdmders efrabiation-induced
prepari ng di.canents to freat condi}lions associ ated
immue disosier AR, MIXUTD PHePMDEEANS hefePb uken a &
d/K nmphoma, AIDS, psoriasis, an inflanmmtory b
B

ether aspeghef the javastien aspwdes @ nepthast QHEdHﬁ'é'lrfﬁﬁ dkelihood
of moﬂéfatp ih BhSani %uc eh*hﬁ{ Qﬁﬁ(or\'r%q lé8ﬁgrtrbﬂnﬁ’1§ﬁm%x§ groqgéaseacondrtron

atron-in I 'nrune di sorder an ures

compgsingianaépithetial Siefacy at slodfdavehsing b mfcrtbh@—méd/i&uetjlcbsbrder
praovi des a net hod of ret%rcrn the |ikelihood of
SeleCtﬁQrfo.{F W‘? grqppongisting ofgutrieliyedapsivala lglgndpp,nbrpeonatal

necro‘g%\lﬁ{; Wb 10 Bt %%%:Fe ﬁ@u%srf(érﬁé‘ tgﬁve (l)|h§' |Hﬂaﬁr?natory bowel

hel'1al surface at ri
disease,@riémpatidi, dtaed ptiirs oejeetiors gloachis, éndrprg bellygrammpprrsmg

admirfigBRAg 2 SHectise tosraranetaaens ohvsd B5E) ko'ah ahimal in need
therecge%er?é?ﬁ P PE® RS a‘hoé\réréée mdré&lﬂambgm o eMRlast 5 OOO daltons.

i sease, enteropathy, transplant reje pouchi t
Suitalkle@npnaglstietiuge, bohare mtrirmr@drtondeg,ewatngheep efcfad.otaw, eprg and

humafiy 4 45 aRoptrEaiin SR Srdtbéd e PG nrbfrdly Ml pifrabe

moredwangbérgﬁf oraét legssis, éoé%rteﬁé t4Hbis Jﬁéféréﬁ e?tﬂrb@ﬁ"fﬁOOO and
i ncl ud e, but are not limt ed to, sh eep,

20,00§ skaitone oor, besgeanth,A0eand ZOnOQQrdaléfMﬁ‘ efiisor prefeseed is PEG

vvin 5 g R ATESIBF BB 1 o2 UEFIAR TSR ot 10000,

of 11,000 62,6000 1300, &f A2W0oda bha s 25000¢aNER) Ranthsi)the PEG
‘and’ 20, 000 dal tons. Also preferred i s PEG havin

may twer%rgeqw&mluﬂowpmwsm F2000PES, amb@@fere'arfo?yeﬂf’j1 @6@% PEG
(0. 39%5 7288} 1 o iyt 100 .3 PP p e gl i

the pr’eeerfwce age mjegﬂgmﬁﬁgstgemgmosa%gm;gg in- tB@%tE&@ae and the cell
refera 0 .g. ., 0

memiARE dRBHY ﬁfsqq%ef’n%%rrr&gw%ﬁh% neb%ﬁep?amy Alered dpianother

emboW\rﬁ%‘rrl] Jf%ngr ARG et r%m)ﬂ? gHﬁ?ﬁ‘P@ralss&?Jdiﬂbﬂé@ée%%Easi@not

e i I ne’ an t he
detectably altered.

Another aspect of the invention is a method of inhibiting gut-derived sepsis
comprising contacting a mammalian epithelium, such as an intestine, with
polyethylene glycol (PEG), wherein the PEG has an average molecular weight of at
least 5,000 daltons, and preferably at least 15,000 daltons. In one embodiment of

this method, the mammalian intestine cortacts the PEG for at least 30 minutes.
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menbrane integrity of such P. aeruginosa is not
detectably altered. In another enbodi nent of the
woretohow43d he growt h pattern of Pseudonpnas aerRGi/ISHA5/013465
i-Blirtiee} adpseed dbilipiiattmrticrdinclidet shaetiaog of inhiffiting £A-1
vention is.a nethod of in bltlﬂgbgut derlvdse

lectin/aghgrnapiRee it Kot PATIOH SR DR SRINEIR el O AR Bahogen,
compﬁﬁnb%‘gﬁhlsﬂ@nng"éﬁ @ff@@il\)’@&@é(é Sf‘ﬁol%bfﬁ&lne(@ I to\’&?ﬁéﬁrﬂél in

as a average nol ecul ar we | east
need thedeof; dahethos!, ofanuubpim@f@mﬁmhyrramdu@agt(e o5, lo@@tlaah epithelium-

ok 8RS PAE B BB d BT g ose

of pol? |eﬁa\e'g§| &1 t 36l digafinRéaP thevéof; BIBIHOdNSS lﬁ’vﬁbltmg C4-HSL-
|n adhesi n expression in a&%tﬁho gen of the

induceg |nu¢rehoh>glqal ghange of atradhogrn ohernibelia dedpransintestinal

parof P, A5 B S1256 LR EHANLAOR B an

anlmaﬂﬁ’rh hB@H itheFebi dugrthddobreduciigadtulerde expression in a pathogen of
it hel i um nduced) activation of PA-1 |ectin/adhesin

the em ipi(sicnrtiiestingl eathngem cermsising,admisigtegpg an effective dose

ot oI gy RSBl 3 A A
preveﬁhtﬁg @{fteﬂzfcltlan rm;:iﬁimogﬂmedlél $uréacepwvitin el ma:r(()laaagwrulance factor

i ntestinal pa t
compEpG AT RIS 81 ey ek AFe bgga%ﬂlm?érfeog [FRenimal in
need ﬂ‘?@r@o* heheHod & éffﬁ&{;@%uﬁ{; erfo?cﬂﬁﬁél'@ |h’t€s%iﬂ§2 pathogeneS|s by

exp ression in a en o e eplt

prevelnnhgsfmnnnmomraﬁwmgegénlcmmrwmrseg\smgmwtl\@men|0®gnmsmg
effective & 0 an a

admiEiEangIA SIS ARSI P UaTE ENFEB 1o BRTume| geed thereof,

and a MER{GRL |ﬁﬁlbﬁfng'3ﬁte%bl‘i6}? be®lectHépitfefium {diga nﬂb§f R iepithelium)
-~ virul ence factor conpri si ng adnlnlsterlng an ef fective

of a védsbraié andl a/baciprivne sych@sia Peseadomanadi(eign, Meiglomonas

cers S Py LRt s LR O 1 o

thesepé’éd?éé%em HedHASHIBS 8RS PEG ASS aviadepdgs aiecfangeight of at least
adm ni'stering an effecti ve dose of pol yethyl ene gl ycol .

5,000 dalmnSaandmrefuenabim@alqaﬁéﬁéd}OO &altens- net hod of

inhi biting interaction between epithelium(e.qg.,

i nt est

b&ﬁ@'ﬁ‘ﬂﬁ%r g%’x#?@f Wérbseu g‘nngsﬁétéﬁ h@&%fﬁﬁqbﬂag a Pseudomonas
aerugﬁﬁdismlrid@l&ébi red@ction inithg temstpithéliad etdmmcmblre@eﬂalnnmoﬁnat h

yet hyl ene glycol. In all of th t f th
A T S R S P R e e S

contagzgpb gﬁ%?m%sgﬁlgll) %%#th?ﬁé?ﬁé}%lm F{)@%ﬁ%e lyb&@hetein@R8 PEG

aspec ventlon I's a
has an‘Bandgefmcbled:lillb'r wieight af Bs maﬂ;b ﬁ;ﬂ@ébdaltansg andsueferably @b tbast

15,005 datansRicreiAbEp i B har Spaversys male6dr WEEbf 16000 to
20, O(ﬁpﬂélftﬂé ah % %énrﬁtg l%lﬂ’gfdcﬁr‘nﬁﬁt %’é‘?rﬂé@ht?gafttﬁ@ membrane of the

I ntestinal) epit l'ayer with yet hyl ene
mlcrcgijjey(cecg Pweerugiimosa) és peietectably altered

Yet another aspect of the invention is a method of inhibiting adherence of a
bacterial cell to a mammalian epithelium, such as a mammalian intestine, comprising
contacting the intestine with polyethylene glycol, wherein the PEG has an average
molecular weight of at least 5,000 daltons, and preferably at least 15,000 daltons.

With this method as well, it is preferred that the PEG has an average molecular
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has an average nol ecul ar wei ght of at |east 5, 000
daltons, and preferably at |east 15,000 daltons.
woe@berabl y, the PEG has an average nol ecul ar meT/gk1009613465

xxxxxxx

wei B BT 999B0MIZD, 00l Gl iblimnThe PEG maebeiin ad agusous sohution

h
compERIng g A6Be ELs an6LPraar 8By 0T P BT AR YRty idrerial oel
conteﬁ@)ﬁa%& a%far{ugﬁablg"tsr?ﬁl‘nBﬁloh%f%\dﬁ%Fél% % tHlQ Mdthbd Ra

ererice terral cell a manmal 1 an
Pseudgrbhad i such asiPhaesiginasanmal i an i ntestine, conprising
contacting the intestine with polyethyl ene glycol,

S R T S o T &r%pﬂp'gw%p%%n of PA
lectm/%@hbei'ﬁ%n a\éﬁé&ehgv SelrEsmpssing contdctingtthé @a@%@faﬁbélemth

has an average nol ecul arw . I
polye‘ihyler)e glycalhwhemnrthg ARG msam a\tgragagn@@pwar wigight of at least

risin 0%.P
50003530y peiety i ot SRl B BrpTa ety Betfecify 3000 and
20, Oobrﬂﬁlﬁin*s' ‘I(gaﬁrf\ tadiEEEnaay B ih Bhsaduidueddldtion comprising 5-20%
Pseudononad, such as P. aerugi nosa. Anot her aspect of
PEG, tanel prieferablyod-10% BEGt hod of reduci ng the expression

of PA-I lectin/adhesin in a bacterial cell conprising

A5 BablR, Wb SEbced oAby hothoon
of moreitighih z0f amimal whtblﬁwg)ﬁmldmtleemdteﬂad epitbélial aihﬂqrder selected

om &5 &33;)3@3;@&2@9 G oS 5038 4 B8 V5, 424889, flotang

enter@%@ﬁs' i {/é@ r'i‘&xtﬁ)p?é?f’(é REGc cdNfis AhRARaRbY Bowdl Yisease,

er aspect, the invention provi des a
entempaﬂtngc(ecg‘ lnetbecnrnhgall)hlﬁ) |tremplerm@ajeotlomsmcmhntts;ﬁndnp@rbelly

compas U P Bty 84 FESTVe AETOHTE o) S GiupBUId -7 PEG) that
adhefEs todLELIY 8EleeRRBirdm tﬁe*@}#b@p cBhsisling BEAMA4@Imalian intestinal

necroti zing enterocolitis (NEC), severe neutropenia,
epithelaticell @odian itestinal baeterist gelb sbsrei tb@a@énp@ncga dsrenjo the

cell irégagﬁ%qbgr;aght hgy %\%grtnbi? églcljgﬁﬁl}? ttliég%gg i Elﬂ[\gjru?t%?éc%gn of the
mamﬁfd‘llﬁﬁtlhﬁé@tlﬁéﬂéﬂ%eﬂél celicaiPtigshdierigl. GeIIPEG)Jréfbﬂed compound is a
heres to cell selected fromthe group consistin

surfaoifana lmanmembodlmeegpfm mebhathdhe spmpaundds e, preferably
i nt estinal | 0
navingEPer¥Bl ARl e G or BRI o0 BpBOTE T hather,
embdEHMRAE of tHie Fefibiod rthielnlibiioniis teteratineh bpfatomiz force microscopy.
manmal i an i nt esti nal epithelial cel I@@nd t he cter

al
In yet:anothepephadinestiotibimbeiipd, $he bagieriat eghts an Rigaia) Pathogen
0
o HRP bl ol LR o PR PHBASHEES, o ot
aspel:l%i;lﬂ’ﬂs Hetfoa fukhénsumpilisesintrotacing revogifetive arhotumnm‘ dextran

it s aiob 7 10y 20 SR BB he % SRS ESputamine,
dextrafSdSh BLdidantifk! dbtrdlchbAleBShlRdexiaR0dRited butyric acid, one
or more fructo-oligosaccharides, N-acetyl-D-galactosamine, dextran-coated
mannose and galactose, lactulose and balancing buffers and stabilizing agents,
known in the art, into the intestine of the animal. When administered together as a
single composition, this multicomponent single-solution administration will treat and
prepare the intestinal tract in anticipation of a disruption in the intestinal flora and
barrier function of the intestine, such as occurs following severe catabolic-, surgical-

and traumatic-type stresses. 13
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and there is no detectable nodification of its growth
characteristics. In related aspects, this nethod
w0 eoobhe3conpri ses i ntroduci ng an effective anmeCmUSwWH5/013465

daxbiRIFaibpEet dftagiimiariionns sohethoel caframallorahdg @ symptom
i ntroduci ng an effective anount

assoalaietl i eaadBaase G GoRRIAD e Fam. PDSPam TRt Rr. an
abno éﬁtc{oﬂ&t%ﬂa&f%e%#tﬁégﬁnagul\fh a® 9 Sérl\%ﬂ 8epsis, comprising

ucto- 0sac acet'yl - D-gal act osam ne,
admlrdebetlhgrpdmﬂhﬁéne'@wmao mvadlng&asltlaet Whereln Ae PES3 baa e average

molegiii Weighbot RloaRt SODD NS, WETaApReRt 1og¢sl000 deflohs. and is
prefef‘aﬁ”i{ BlRIe5 hog: 0, @60 YafbRg! ‘Fhé(PE)GSrhéy 88.in tah' dqueous

I component si ngl'e-'sol ution adm nistration w |
solutibn eatnpaisthgp-2046 @E(h,eamd]pweﬁaw 511108/@1P5Cﬁ amei lavmttqrbn

of a disru nthe|ntest|
comprehhdAmBHoERBS b o SSSerAR st Ry BRaRB s Rpeiton
discl@¥&Hfefmat abol i c-, surgi cal and traurratl c-type

stresses. 13Aotr i p scf ottlfelffifeTitionis a

met hod of aneliorating a synptom assocjated with
diSdid mﬂgﬂ aspeet of e iavertidiyista methaes othgvaptiag 1a5s 514 lactating
r t
capa@b{ il %\1,@'53 b ?‘ftg{bdéé ﬁ%ﬂoé}f]ﬁlgébgtéﬁ%nﬁ @?ﬁg?ﬁﬁ?m%‘f‘%ﬁ ébithelial

surfa® by atrhainevty @larabht tisk bheeveldgng |am1crmhemed1atelded|§>c5@er
has an average no] ecul ar

affecitad rioUpHLFOTRBLACTINENS, 0 loRIFEDLaN dRFtve dose of a
polye?rﬁaya&?é aRJc}SI S’P W@Sé‘t ééo@%n@ﬂé’ A n@%@e% a’ Qf‘l%asfr ’ﬂ? OB@@aItons

UGOUS solutron co rrsin
to theiéﬁltrmhef eturéé)d:e/oﬁa hoamREGy gmel. | Exemplaoy anmselh@ud@ mammals,

o S 08 2 TR, Socac G L ) SP886 8
mverfn%ﬁ dr?x‘/ﬁ@% Rl fofean é’fos%rcﬁ\{ﬁé’cbtl claﬁéélty)ih an animal

ng capacity in an-ani mal exhib (_:i an abnor nal
charaxiardidd by aimicrétze-ediatet disordpr ohan Balth@l sarfaceof a mammary

e R0 AR S Shg SRR, 3 ) S e

dose%#”& ﬁtblgéf]ﬁg |9c<9 -of ét%és‘f @I d00. dattorey A6 ipreferdblyeatibast
ol yet ne g ycol of at |east 5°000 daltons, and

15 oqm dalemrqua marmeasy glemdodo ansthesrelated aspeck e iwentien

e

dlsorﬁéﬁﬁﬂén ahﬁ\néﬂ df@iu@élﬂg ARpPeshprising admisistdripg an efiectbe dose of
of treating | oss of |actating capaci

poly%thylﬂae hreal B abloPabE 09 dalienes: b prBTaLat Haeb/ BO00gHaltons,
to th?naln %‘ui‘%‘h a%ll% %ﬁﬁn@g%aﬁd@ rﬁmmfé’ s%ﬁ'é‘% Hﬁrﬁ%% 'I8stock,

ing admni's

doméstiiatéd p¥is, and eobesiimats. dkmsmneaémaoﬂmh@'m l‘l)d PES 5l qctmlxed with
of at |east 5,000- daltons and, preferably, at |east -
any infarddomadadeawntip the@bmary gl and. In anot her rel at ed

aspect, the invention provides a nethod of preventing

dex eLIgRIP M pdttt R 1B fiveRBofRdA @bRiHoBRIon T rhafising infant formula

and polyethylene glycol (PEG), wherein the PEG has an average molecular weight

of at least 5,000 daltons. Again, any infant formula known in the art may be used,
including formulas based on the milk of a mammal, such as cow's milk, goat's milk,
and the like, as well as formulas based on soy milk. The formula may also be
enriched with any vitamin and/or element, including fortification with iron. The PEG
preferably has an average molecular weight of at least 15,000 daltons, and is
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di sorder in an animal of nursing age conprising
adm ni stering an effective dose of polyethylene glycol
wo@Rooan7348@st 5, 000 dal tons, and preferably at PEEHES2005/013465
pré?é‘%éﬁly@ﬂ@séhf Hahe rabige bine-20% upon réoonsthitorani hpdration of the
cl ude manmal_s, such. as thans l,i vest o

infant g eby fearAd. ﬁé’tesmvaﬂfépf} iPRaYides Pr{“sﬁ@’de%awﬁm nutrition
to an %ﬁ\oﬂ F&éf%ra%g%fﬁgs pect o pﬂfs‘"iﬁﬁ afifi rﬁHﬂe@mb@V‘é‘ﬁédﬂve dose

the T nvention i's a
of thewomassitiorooompripingdnfagt forruia ahdiREGdo dhel apinglet hyl ene
gl ycol (PEG, wherein the PEG has an average nol ecul ar

r Sehanaten apestivt the mEPtHE S Bdhacadeblned st
compﬁ&hélﬂc@?etﬁﬁ‘léﬁg Bf—‘amelalc‘,t 5009 daMBMB| and pedfersblg 99,000

, and the Ilke as wel | as fornul as
daltomaadrage sojﬁomiarwvelghbamd)amwtableawuva@t parrianor gifgent. Ina

relat F ggv :ctBﬁ'mﬂ%{t n%ﬁthe? %.fﬁrgﬁgé%g e {@Wys%ected from the

grou paétﬁfs?élﬁxg”&' @StaALcoMmbdhtglafansihe| @agtarlBodied inalir, aextran-
and isupon reconstitution or hydration of th

coatedbuswisyacidy ane &F mave flusiesligespachatides. Nraset Lo %Cttosamme
dextr%:fe Eﬁ%%gorﬁa%f}gé dhg %g%ééé ye tJI8s@?n§®a@lmngg?§ﬁ§Fs%d’

rsi ngamnls ering an ective

stabllﬁﬁ%eagéntbhmomabetaﬂon conprising infant forrmula and -
PEG to the animal. Yet another aspect of the invention
IS a pharmaceutical conposition conprising

PAhYAiditid e @spbycst thefinaintioads ta Kit ﬁ@%dﬁidrapsutlcaﬂnelatment or
preferably 15,000 daltons, average nol ecyl a

preveatian Hf an; qtamr@aégpr@@lggn ch@@qtergedolpy amqpéthfa |al|s‘1,1r%ce at risk of
develgﬁ %&d@@%@ecﬁdgﬁ om@?r%%' rLd R éé‘gwﬁénmﬁsﬁ%&npnsmg

grou nsi s

one oféxé bBove-datedbdd ghammnernmcali@o«hpamtlomaad a protoaol describing
dextrancoated butyric acid, one or

use of {he FeMEPEEes 4R @r%apaa&c trRetRAtAr Rﬁﬁ‘é%n“&ft okthrigppormal

cond‘ﬂSﬁt rF‘:’}Bfo%BE)E[ %ﬂta‘ﬂ’é‘f& fclB8ign gﬁ‘lti?é: ki‘?%@scﬂn@é? éHif 8h8 o’#'ﬂ‘i’e

ancrn ers an stabi I'i zing agents” known in the
therapetitic or ﬁreveddve nethbdsdisektsedfharbimr. i nvention is a kit
Tor the therapeutic treatnment or prevention of an

algtifrotRér Ssputitd bDlhth%rﬂtdrﬁaneZ@@mbMoaneﬂmdshﬁlpreVentlng an
surface at risk of devel opi n%]a m crobi al - nmedi

abnogmalsaTeiton deos g fcats oBEhalENEace Stk of isroRg-mediated
dlsor(gér Wﬁu@mﬁ\ﬁgséja%%gr 'F%‘?%xagﬁ%@ﬁﬁ%véiﬂioncﬁm&%hbheﬁ% RBthod of

ocoP descri bing us osition
prevérhm apdisebse or aatabmormat comdat;enm t:ompnsfng Mnamterlngla

condi tion. Protocal s suitabl C us
compestian gRMarsing 2@ effedtive %sé&&&%ﬂaﬂspe NG éﬁ{?g% &n‘animl,
hergﬁttﬂgqﬁEé g é}?sger%%b%&ecﬁfa'r We@ﬁtﬁﬁr atISPRY, @O@Ba&&@s A
rnventi are drawn~to net reventing
suntabllerd]swete ooalbhadrimai cohelrtlant ameneblebty) the p:rpvarﬁeda ralethods of the
surface at, risk ? r obe- ne[ fe
invention, Is selected from the group consisting of swimmer's ear, acute otitis media,
chronic otitis media, ventilator-associated pneumonia, gut-derived sepsis, necrotizing
enterocolitis, antibiotic-induced diarrhea, pseudomembranous colitis, an
inflammatory bowel disease, irritable bowel disease, neutropenic enterocolitis,
pancreatitis, chronic fatigue syndrome, dysbiosis syndrome, microscopic colitis, a
chronic urinary tract infection, a sexually transmitted disease, and infection. An
animal suitable as a subject for such preventive methods is selected from the group

consisting of dog, cat, sheep, goat, cow, nig, chicken, horse and human. The PEG
15
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di sorder, including diseases. For exanple, the
i nvention conprehends a nethod of preventing a disease
w@eooai7E@Bbnor mal condition conprising adm ni st ePCHYSA05/013465
preferadiyisiss & h @We:aﬁﬁ&‘rfdﬁoﬁ@melghf efatileasidts000fdaltons; also preferred

o PR e Al Bl 63 TS oo b S
Furthékﬂ'tﬁéﬁgﬁe ﬁﬁfhé QH' u‘é'oﬁ&%%ﬁati%h @%&i@ 10031, (PE; and

entlve nmet hods he ‘i nventi on,
prefenablysw%d?EG fTrmemMmeogmou peinghatminisigred nmay funBer somprise a

di h
vehicldledtas g aionteen st solilioh, 84StispLed, and a
soluhc'i‘ﬁ %ﬂ blé'f&ﬂn@éﬁl?z‘irﬂf OAHHitlénaW‘tthé’ b@hiﬁéslti&fih%@? further comprise a

ea, pseudonenbranous colitis, an inflammatory
compbtmé lselﬁcmhﬁrem ihergroaploensistiag ofidestiae-coatast kgbeamine,

LT TN LTI T S e

-galéétb@éﬁfx’né ro%%ra'n%c%%éd PRanrdseeydRlctasel A BiEtilbssl In one
di sease, and infection. An animal suitable as a

embosiunqe@tcther epmpgeiiopraevepiisesd’ et Hexsan-sogtaddeghaminandextran-

coatetp dﬁulgh %téggﬁﬁ%&ﬁé% Bgﬁﬁlcha%ﬁ@g ‘a ﬁ%to %@&%Qc?l%f&e N:Qif‘étl){l -D-
galacto%’é@mh@ deltiarBtedtedanahhos, gatadtess ind fadllidsdal t ons;
al so preferred is PEG having an average nol ecul ar

ht bet 15, 00Q d 2Q, 000 tQ Furt he
pief Apgih %éggﬁgatq@fébaén@& it A TBB1AgK & g vatlineSkipitsection
compﬁgﬁgpchs ﬁ’gl‘ ﬁ%@?‘ﬁgf ggommglt%ﬁmﬁé\llﬁ% aR&iffetive amount of

nistere her “conp I cle sel ected
polyettydene: glchlr(ﬂEG):tma;m shima), wheeeih it PEG bhatEncaverage molecular

weight Gt TeaskPicpO SRlishss A oA RS My el G el yonicte

selec &%Wﬁe%ﬁb@ﬁbﬁﬁsﬁﬂﬁ@b\r BR dtRibht COBEdTh] é‘@epénd a lotion:. The
tran-coated L-glutam ne, dextran-coated inulin,

invenﬂemcoatamldataadthlabay rAgenicadsing the infeetian isgsdenied fionithe group

cons RS Kb s PG SRR o GHLS RERRERROBIEE: Bon (epEC)
enter@ﬁ@ﬂh@ﬁ’hbg@“E CEBIP(EES ), irferodgytddiitive Rt e, (E,@E@9 amﬁo@mdlum
dextrancoated inulin, dextran-coated butyric acid

difficite; neteuires, Rsdarmanatieerugingse: YerpialBaicesaens &obsiclla-
des - ; t
o FEE A QRN oS, Lot gorets
preventing skin infection conprising the step of
<’:1f|§2melo}zt:|eisrgats%eic},t)ts’f)’an@I mven:ﬂtlcsrglgrg ngﬁthngd ehprveating vesparabmr;yﬂnfectlon
of . pol ye ene co 0 an an in the
compistaoHhg Siep Q@@F’Hg@%%ln@c@n %‘%fe%é/ﬁg?ﬂﬂ%'?trgjt pqh@%ﬁvleée&wo'
(PEGS?{;}%\H%WEFQNW tF’@ﬁeﬁ?syarfn 'é(/éllég;; rﬁBl@&Ula?QNéI%ht of at least

I'cle sel’ected fromt group corsi sting of
5,00@daltoresnt A raspirstary infeagieh aanehablé ¢o tenpreleative veethods of the

vergn oL thﬁt@r\%@aaﬁﬁm Tipg ABBREUR Asote kfown in the

art, lr?fllzlgg@‘bh éfbﬂ%th @éﬂtﬁét@%f_&li‘ég%hﬁlafer—é‘ﬁoblated
entero erm agi c E.

pneumﬂm)oaggrwgaumfeen@s agénts, infRtioys a@anﬁ dlsaemad in a nebulized
fluid such as by sneezing, and the like. In some embodiments, the method prevents
respiratory infection by an agent selected from the group consisting of Bacillus

anthracis and Small Pox Virus.

Yet another aspect of the invention is a method for irrigating at least a portion
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difficile, rotavirus, Pseudononas aerugi nosa, Serratia
mar cescens, Kl ebsiella oxytocia, Enterobacteria
W@ k@anzx30 Candi da al bi cans and Candi da gl obr at BCT/US2005/013465
of téarintRAiFabls erderds' ife¥entna ehtdnin urisary trat finfeéctidon, comprising the

step BSH{AITG Gh Eeely e ElnL et & ComamstiarT o piyd P 468 urethra,
wheref M@#E@ﬁ% ah @varhgd hﬁ%oulémﬁél?hf‘of 58eR5E3,088 dditons. In one

aver age nol ecul ar ht of east 5,000 dal tons.
embodnamnt,rmeocrqmpmmm | rainistatsicsto @ pottionmidhe mirinasy tract that

f invention may arise fromcontact with
includg o frest e, hBad

Ent via any route known in the art,
[ ncI udi ng pneunoni as associated with ventilators

(Bndther B§PéAtiGTHNE irVeREoh 3 adneihedaTpré)entity a b@klm‘:lly
i nfectious agents, infectious agents dispersed

transmiged|diseaser camprising rﬁh%te@ofsam@wna gaolseaﬁhwlen@ gllyq@é(F’Eﬁ) toa

condoﬁ@@?r%%®§§@ ée b 8 Age?rr@‘i{c‘(@érwﬂgﬁm £ak85¥5,000

daltor@OV)SrélétdaigasﬁecBaﬁtHd m9eﬁ|litbmrsa@ iconda dﬁmmbrﬁsxﬂi@at Malstla partial
Yet anot her aspect of the inventign.is a

coatingrwithy REG §awing | anea¥eraop snelesnigr waishtpf @é#%ﬁsﬁ .5&90 } Shitons.  Yet
r
anoing ISR ENET 21ESOAPHAI 4 B8O 214 phOLES Lol PEC)
having inaavesage ridiecutacweight sf atleBECH 1000adalioeshr a, V\/ner ein
the PEG has an average nol ecul ar wei ght of at | east
5,000 daltons. In one enbodi nent, the conposition is

afing inveintiorcilsocamprsianals anndﬂhl@d uf presventitg aodnged;ta/fe tract
i ncl udes at Ieast t.he bl er as ec% t he,
disordex ¢eRrising 3dminisierpg agre e @ Qpgsifign comprising

B

averagasnalscalae neight b laé tadsh 5,044 dhltors: EXerhpkamt digestive tract
dal t ons. A e at ed as ect he. i nvention i s

disordsinariarian it heaevSatsmetipd L SR iveaten pexbesAiged fom
the gr@UP%\éﬁ‘séﬁﬁ 'B?In@SHé%ﬂ n@@#o@n&tn@ént@todoﬂ%tarﬁrb‘ﬂﬁ& -AaliESd Siarrhea,

anothe rel at aspect I's a onpri si ng

pseud:mmmbTMSmﬁhyexmyirélaxmrgta;wplboweﬂzaselaae; ln@;ahle melayeease
neutrerI ecul%ﬁ V\P]i .ght of aﬁ.l Sf}’si? 5,000 daltons lit

PRRIUNENERROCPILS, RaReatitnh AYSRigHs A fsmep%dvm%?fpﬁgoeac colitis.

oA fother epeRaal the IarSpdS A PBINacp MGG the administraton
of pol YRLPAGA BEXSR} ATRNEL T 803N i scmiistaing
an effeefighamolunaof & eastpdsitPOcataptising |atEedemE’IEa(B,wbler@amthe/EEG has
on avbF e AR e B et S ahO e Bl B ereot,
and d%%&ibgtth@ Giied PERLGherdytRE 'q%lbﬂﬂtyeéﬂcﬁél‘)l@)@bhéh 8f the labeled

ant1 brrotic-1nduced 'di arrhéa, pseudonembranous col Itis,

PEG (aengJ akbaciatedowigh Bowisroh )qravidesiinformative usefubin assessing the
reatit]

eﬁ'°%¥/9ﬁ?§'§\"§ %tmﬂ, Iﬁgolrgq,]gn‘&ﬁo@?rﬁglgtog t@ecrﬁch grihg me hod the label is

a fluorophore (e.g., fluorescein, rhodamine, Cy3, Cy5). In another embodiment of
the method, detecting the labeled PEG comprises endoscopic inspection. The
monitoring method also contemplates that the labeled PEG is detected in a stool
sample (i.e., the labeled PEG associates with a component such as a microbe,
whose source is a stool sample). In addition, the monitoring method may further
comprise administering a second label specific for a microbe and detecting the

second label. "Specific" as used in this context means that the label is detectably
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Anot her aspect of the invention is a nethod for
nmoni toring the adm ni strati on of pol yethyl ene gl ycol
W@ REGP71480 an ani mal in need thereof, conprisi NBCT/US2005/013465
as$OLREBIE Wighf7 ikad-giie Rfidrepé) ve anount of a conposition
conpri si ng Iabel ed PEG, wherein the PEG has an average
nol ecul ar wej at. | east 000. dal t ons.

Rneier BrpRct thednagtiondag meled hanernaite Bmisisration
of pol{z\,%ég/%% 955198013#@@)' tb¥a f&qﬁﬁﬂ il R84 tdtesf, cbﬁﬁarlsﬁ@blﬁl@mmg a

socl’ate th a mcrobe) provid
samplenfromnat animalseteivingrpalyaibylena@lydod, whenemaﬂ;e BEG has an

ACRETERE I N T
eplthélfé?ﬁéimé?'giem@égun@ e abﬁbr@ﬂ@é Rea Atk Feihe impibao the

tecting the | abel ed PEG conpri ses endoscotp
epithélias peld:,twhmebvribe auehtiyransdomiecalien af the Rt reyidgsdaformation

usefu| - gssessing Pauaepriauatsiaipts Thewea g Bl
acconﬁgﬁéhe’éﬁb nﬂbr%‘s@@ﬁic dyapfigatiohirce is a stool sanple). In
dition, the nonitoring nmethod may further corrprl se

adm ni stering a second | abel specific for a m c&@
4 PR

aﬁ@oﬁaren@nltfgﬂrtgn@eﬂ&cbﬁ@mr@ma to theylavantiogris 34§

{

oG B TR o P Mot () e oo

theredf] fdibﬁ?pﬂsirﬂj bbﬂgn?ﬁge r@édoafmplggfce? a;xgehrymﬂl re{d@ﬂi@)\g polwthyklane glycol,
ani mal_in nee i si

ner G e SUELET SO L0 SO B Sl

conta?'ﬂﬁ%gﬁaﬁ Pﬁ‘@el?&ﬂ cBi ?é)@‘%vlfm'h%%ﬁn%le"\ﬁhé hﬁeéﬁurﬁb 4 gaas-epithelial

contacti ng the sanple
electigzl rbsibiamceadlthe epitleliad dep@ri wheraty @ffméwe r&ﬂ@lmstratlon is

S S A e Lo PO i Pl e o
contrbl L8R ThaCdhtR Vélu‘e%é?%@%ﬁﬂe"r‘ﬂalt(hé ehddsimipy the TEER prior to

adm ni stration. The nmeasSuri ng may be acconpli shed by
PEG mdmmlstrapon) eb«axteml i(ion, a Aabitehadeveloped By ifgr sidigsgthat is

? %nrg to the iinvention is a nmethod for nonitoring
rehaq‘ﬁgs% HAPPATYN: of pol yet hyl ene glycol: (PEG to an

animal in need thereof, conprising obtaining a sanple

f et rﬁ@hltérﬂfg?m&tﬁtm obihedhttioreisa wamlhod fmhren@mtonng the
t he PEG has an averagp nol ecul ar wei ght, of
P

t e
admiistation &f polysthyiene g h@’E%tce@ntaﬁgnaldn hP fcomprlsmg

h
ooty S TR e S PP il s e
has &1 hesraigeanereunir weight cﬁralt ileast rﬁﬁﬁ)@ihdahbmm |saolahx;£QJa e‘dlcrobe from
the spEIRIe, A MpasUBG thohyORPHEDICINSY LimEsbpUgaes o figymissobe,
wherjggﬁzﬁﬁl?gwgp bjcng‘%ﬁsa%& rﬂ%rtft;@mTtﬁg%a%blerprb\ﬂdggﬁformatlon useful

erna a val'ue devel oped
in asBéthdjlehie efficdicy ®f abatinisBatian.i 'ﬁsmlgatlng,éasftmed in this context,

onpari son Yet anot her rin thod of. the
mean$1§@mra5qd %rgrrho ﬁga‘lppgpnﬁsoqf tB aﬁéoqeﬁ% g., solid matter)
sufficiently to permit hydrophobicity measurements, as would be understood in the
art.

A related aspect of the invention is a kit for monitoring the administration of
polyethylene glycol, comprising a labeled PEG and a protocol describing use of the
labeled PEG in monitoring administration thereof. Suitable protocols include any of

the methods disclosed herein or known in the art relating to the administration,
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adm ni stration of polyethylene glycol (PEG to an
animal in need thereof, conprising obtaining a sanple
W(f) e@a0233@ni mal recei ving pol yet hyl ene gl ycol , PGiTE8®051013465
delivéhyier SBSHdREEN of PFIBREFAisome! embbdiments ghthimhspect afdke invention,
000 dal t ons, |soI ag Eg a mcrobe fromthe sanple,
the kl%fﬁﬁhﬁéa@mpﬂﬁ@sﬁ Ee8Bbphobi city of the cell surface

of the m crobe, whereby the hydrophobicity of any
&G QRGP pﬁ&h‘ﬁoﬁﬁ @thBHQﬁf'tH@%Ve‘%@ﬁ BhiR&the8gbtimonitoring the

assessi ng of adm nistration. "Isolating,
admirgstratipmdofi m)lyekthyslene rgiymi (Pﬁﬁarﬁ@ apepramal wongedihesedle cOMprising

obtainiyy Bierarle fipre angaran sptian ol RBMSh NS Mnsreio the PEG
has aH%\HeParﬁ;éem%T&%ﬁa?t\ﬁélght o %th@aﬁffs 006 daftbas %cﬁé@l@@tmngA |

ention1s a or nonitorin

lectin/adiresinstatisity omthef sqrnplpewwr@bwtr@ padl %ectmgﬂepsgn Agtivty

* ol S o Rt BESHRG8) R FABY BPRRRSEaARE none

embogﬂhéﬁQBthiBrrﬁé%@ thd PallUdetiadhedintididetsetdtbbp blndlng to a PA-l
I scl osed herein or known in the art relating to tg(lil

lectinkadhieginstinding grarineri sugh as agy kppwndormof a ic anti-

lectm%sin?pﬁ@ra@@aﬁg?fogga{;éa;rbﬁﬁg&%&e g(; Y\M@t ﬂhﬁwggﬁ]ﬁé heélﬂ%pﬁbf‘ﬁcally

binds"dlQteldrispaet 6Pihedhvértion is\eekit fdrrrnomtcmn@plthlecadrhmstratlon of
nmonitoring the adm ni strat:|

polyelaBEse oSk (PBG FaamPHS g S A Sl Pkl Batther and a
protog&toaés%ﬂ?lgﬁ:es%ar?mhs bflﬁcaﬂg ?)%rtﬁ@% E@Hefe%? EA\ZII [88tin/adhesin in the

col as an average
samplml sotuéue pn@hogbls intlude dnyasftthé nostbods dissiaseddmgrein or known in

det ecti ng, PA- [ adhesin activity in the sanple,
the aWﬁ%‘ﬁEBQ QH@WP%E@R n/ adhesi n activity, provi des

“information useful in assessing the efficacy of

adm nistration. In one errb i ment of this nethod he
pRther featyras apdadvaniagesdidheddessntinyRitiog W@lq)f ‘?9&‘?"

[ t n i
undefsfad B FIRFRIGE I8 HE ARG (Al e iion Ml M et Bing
and theeampissat e to which the lecti n/ adhesi n speci f| cally

binds. A related aspect of the invention is a kit for
nmoni toring the adm ni stration of polyethyl ene glycol

(PEQ conprigRIEF DESCRIPAON ORTHEDRAWING ng part ner
and a protocol describing use of the blnding part ner

to detect PA-I lectin/adhesin in the sanp ui t abl,.e
pFigweo! erovigasynertality rates; 'ﬁénwstqw@shwrwu &Sge%é? 'i”hef sham
aperPlgt B0 o e oB LR S, bR oPr i

resent 1nvention wll
aerudifobe PI78608 detosthe adcbmn. r Micer enderwent atdd % dldasiessyleft lobe -

hepa&%&%bi&rﬁ%ﬁgr B’p%ﬁ%@dﬁfl udi n the er anl%7 cPu/mI of
PA27853. Each group contained 7 mice. Control mice underwent sham laparotomy
followed by injection of equal amounts of PA27853 into the cecum. For mice in the
PEG groups, 1 x 107 cfu/ml of PA27853 was suspended in either PEG 3.35 (LMW
PEG 3,350) or PEG 15-20 (HMW PEG 15,000 to 20,000 daltons) prior to cecal
injection. Dose response curves for PEG 15-20 are seen in panel b. a. A statistically
significant protective effect of PEG 15-20 was determined by the Fisher Exact Test
(P< 0.001). b. The minimum protective concentration of PEG 15-20 was determined
to be 5% (P<0.05). c. Quantitative bacterial cultures of cecal contents (feces),

washed cecal mucosa, liver, and blood 2 1‘9hours following 30% surgical hepatectomy



10

15

20

25

30

Figure 1 provides nortality rates in mce at 48 hours
subjected to either sham |l aparotony or 30% surgi cal
W(h&(mammm)rry foll owed by direct injection of PPCT/US2005/013465
anea"aaetu@mwawasmw afu/inb Of PARTB5R d2nemeyrANON A
30% bl ood| ess | eft gbe hepat ecto

demoparatgHa Sty U on et HePass I aglena cOqys if kggahcontents,
mucoeé JR/%W&% o'éeqfi nSice mncﬁ/@ﬁg weﬁgfbc?omyqp<o@mt)r o snpmﬁ@ant

er went s apar ot ony | owed by injection o
decreeqel AP<auS) i theolivePARAgdGOd baotarlaéco@r@tamas:@bseﬁ/e@ forPEG

the P X 7 cful 7853 was
3350, S RBCL | reaharrietabibrey S 7 Bes for shepyingling to the
liver aher #1808 [IFWEEG 15, 000 to 20, 000 daltons) prior to

cecal i1njection. Dose response curves for PEG 15-20

are seen in panel b. a. A statistically significant

pFiguse £i shoves H*@(nrotﬁctlpg@fffgt obPk&s1 @@p@gﬁlm@d’/@m&ﬁ’emduce}d

T TGN T T g o

(TEER D DHA0réPredefbihe MeaMaBEM %W inexirhaicfai in iEERJfrbmr lesseline of
cecal contents (feces), washed ceca‘ nmucosa

triplicalartiiaps (1) ahsered GHME T9uso0f Sbicg| exposure to 1'x 107 cfufmi
e SRR A AT RS
way AM@V@aﬁ%TG)Jﬁ)Ob Jan éldacmi-z «:ellmtespmsed:?x:iallﬁ\zzaﬁiﬁ eAtstatistically
signifGpappisastveeta Anednl mibeFEaoauELBY G2t WS

gl PG AT o8y R dpeeraiasnd e Finco o

PEG 8r3fnant apieal exposuge m) ngslsavdma@ee tekeyvafter 4 iﬂDU§ of co-culture
Gol2:20

demogs et GeRs? Hosiaisyst idaSly Wi Bels ibaftle af-agyicidng agqve the

cell sééffcﬂé§ @ﬁs?ﬁé%/ rbc{aahé@@eldffﬁ2m53eﬂoqséurmémbré@§s & THD- 2 cells
a represent the nean SEM % nmaxi nal fall

apncallyﬁ exm;ed toRABZ853 aﬁ@r #thaurs g1 theapresence af BEQ h&20 showed no
obseryed.. duri 8 ho f to 1 107
evito B8P Hog R BBl SR RS

decrease in TEER was denonstr at ed (one way ANOVA

( Prfor@Glillhstrates Gas inibite lesfeex oPBEGst en PAW@&)’Sess%n in
statistically significant protectlve effect on th

PA2718561 a; Westem hlalrialysisy Emmfm@soﬁf%é GRrolnst miad ﬂr'% Quorum-

sen&ﬁ&@éﬁa éégorﬁglé%oé%g-l ézj’ndé api ca e%ggtb(’r%lg?t% od rﬁ’f}kzd;" éwease

(P<O0. lt)gggn?f-myewavm in @Ahlq?'?femﬁxfﬁeﬁm} tslrra;bl\nxﬂssrgarﬁali)ameg)ited in

the PARERERGT T0RGEL B3 B pndsbudh BIcte infibld el A REta ibe20. o

The Minikaf A @%ggﬂé&th%f%G 15700 OndA-HId 1 imdRced FAL
exposed to 3 after 4 hours 1n the presence of

expreREBnlwa’ % (Pwe.01)hd. lecteort micfostopy of mgil\ct@ualsbactermgells
r e 3 i

expo S B RLSE 5 TSR e e A oAt that o4
HSL caused a morphological change in the shape and pili expression of P.
aeruginosa. The C4-HSL-induced morphological effect was completely eliminated in
the presence of PEG 15-20, but not PEG 3.35. A halo-type effect can be seen
surrounding PA27853 exposed to PEG 15-20. ¢. Northern hybridization. Exposure
of PA27853 to 0.1 mM of C4-HSL resulted in a statistically significant increase
(P<0.001 one-way ANOVA) in PA-I mRNA expression that was greatly inhibited with

10% PEG 15-20. d. The increase in PA-I mRNA induced by 4 hours exposure to
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PA27853. a. Western bl ot analysis. Exposure of PA27853
to 1 mMof the quorumsensing signaling nolecule CA-HSL
WO e®alotaed in a statistically significant increBSBEUS2005/013465

B RIS WiFb ity HANSHR: sécaRst-PE Br ti-20 nbebmotd¥SG@h35 (@0.001
was partially inhibited in the presence of 10 % PEG
One-V\@ys‘B\l@Nd\)nuch more inhibited with 10% PEG 15-20. a'.

The m ni numinhibitory concentration of PEG 15-20 on

Ef’gﬂ% 4 BN6she éﬁéctec?ﬁ‘m@@%o‘ﬂﬁld%sorf’ﬁfaé@f@l rﬂé}nbréne integrity

fon m Crosco i ndi vi dual bacteria cel
arid geowpthgsatteros GﬂPHSJZSBB ahthe eﬁsetwéhamoaﬁ@mtmsmactenal
denonstrated that C4-, HSL aused a

memRIARAGaCD Y Was SRASRASHoY Bista LG PBLORp Gyt SYTO 9 and
proplcﬂﬁHJiBHf?:i%s "JNeITHLﬁ @G'@%‘Mﬂdﬂﬂh@&dn%ﬁ@hﬂé@%@@'rlaeﬁ'feﬁfﬁbrane

letely elimnated in the presence of PEG
perméaﬂanlﬂ@ bbBA2ﬁ853 REGVEh paterns inppeatghidenticaldn theaiwvp FEG

seen surround| G 15-20. c.
solutigps fa{aye WB‘Fu : é‘?z%ﬁ%%éi‘&@g{i‘?gco 27853 to 0.1 mM
of C4-HSL resulted in a statistically significant

I F‘ L@@%qor{eé’é@tso%nqe Forey MAIENE) Py (AR Inad¥s of Caco-2 cells
Pezessn on that was greatly i nhi bited th 10%|3
and basterial cells exposasiodEEsi A-PARMIRAIEH gl Cagors callh Bt

oeseUBIEGIDAEEHETe) haubhLAR LS 38 acag g v e

15—205' BEGES. Qfam\seéﬂﬂ&) foirfrea smulotPEGrpeblover thECeno-Z cells (b),
ST R b T P P AR
imagé’fﬁif PAE‘?%WE 8.d45'4 59 PEY 1388, 3155@5 %@ fBMnéd a smooth

consi sti-ng-of SYTO 9 and - i di um
envelbpdlaﬂeund\mm\hdualFtE(etemmallsr@ehwhema,% RIEGe -2 mot only tightly

S I, B b R e
(g,h),éﬁéﬂatti V@istafcindenERiadd 8acterB ediona drdpér.ol ) . Figure

ents Atom c Force M croscopy (AFM ‘i mages of
Caco 2 cells and bacterial cells exposed to PEGs. a-c.

AFliguredgyshows theaetiect af REG sofutioneomn @ﬁ@@rsmn/ﬁlymmrﬂﬂ pattern

( edi um h P

of PR35 Tty o BBl Bl e s EEECHTH RS g Boserved

direcflY RithtdteALecert2 00etV slubkdscenbe liastadbGictds b mmngl@ and
nore topographically defined covering

GFP flnatgssepee ﬁl&m@&gn.qumesnggn@ﬁ@tl%@‘ é%&z oFemE@f ajurgswas

adJusggqi \rr'\}i’tgm(%ﬁc%m%éiﬁé %\é‘égg%g t%B un‘en ﬁ‘t{cﬂ ‘éﬁ% e&?ﬁzﬁhgéﬂen lamps
(100 t\ﬁ)@vér@dls‘édddﬂbotrﬁﬂ)l(s aptithe I@HP ekslta’uonc r'Ehaes%B ltriagmg software
(Shdebmkrﬁé:ﬁrg?n%ﬁé{a@ InPGInG W ETRRS e USad tmads B terial cell
dlsp%g?)pjfreft%‘f'rﬁ I@ﬁzﬁ%&a{ﬁﬂrﬂélhg'ﬁg@#ﬁ‘ﬁlt@ S@ﬁl‘f&hﬂ?’dﬁ‘éﬁé@éd‘ﬁlanktomc

i spersion pattern
P. adraghesa aells @l the meduimﬁ:wmh\oahéacwésceilssmmen on DIC image

(6a4) and Z plane reconstruction (6az). In the presence of Caco-2 cells, bacterial

cells developed a clumped appearance (6b4) and were seen adherent to the Caco-2
cells (6by). 10% PEG 3350 decreased the motility of bacteria and induced
immediate formation of mushroom-shaped bacterial microcolonies (6¢4) adhering to
the bottom of the well (6¢c,). In the presence of Caco-2 cells, bacterial microcolonies
were on the order of 8 microns above the plane of the epithelial cells (6d2). 10%
PEG 15-20 greatly diminished the motility of P. aeruginosa cells. Nevertheless, for

the first 0.5-1 hours of incubation in PEG 15-20-containing medium, bacterial cells
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directly with an Axiovert 100 TV fluorescence inverted
m croscope using DI C and GFP fluorescence filter, at
w@mooehjarad i ve magni fication of 63 X Tenper at UPET/UAR05/013465

fortridadipipsrashaedhrierdionties hisat herentiesato trenpetiriaf ¢he well (6e1.2).
contr ol system Tungst en wer e sedf

Withirbeverdl o UrsdSpHer EEshaRad BNATaROIONIRS lpieggiggentirs’
space?ﬁcﬁgﬁ%{ ﬁglrﬁ&ﬁgﬁ @t Eﬁ@v%ngnhﬁft &%@énéé@gC%o-Z cells, P.

Was us e bacterial cell
aerug#kﬁs@eéélllsqajstﬁh‘ets@rdenhketdwf@upsit@neanﬂswage s&en afewvated high

filter. Uniformy dis an P. aerugi nosa
above: #q Rlang of e ﬁ’B'H"QJWW\E déﬁt %&fbslsiggéfl S were seen on
DIC imge (6a-i) and Z plane reconstruction (6a2). In

; |
e e e P wer e sean P oooue
therapelitty (GG} in 4 belutian comprisinga (re‘nw PEGribe Pempogng (i.c., HMW

PEG I ErAstRar envn et blecking FEORAT ER s EPffbynd. Youno

Adult %&%&%Rﬂw f{ﬂ\ﬁ@y teleBRs lsﬁléaebted tla)evd@mutsqrea:ﬁwetnte(sw get lane

fesence of

co-2 cells, bacteri
identificatiarsobelnivysandeinendrarvestedranst evaluatedifer Beat %&9@@

cxordRe By sy bt AR et S vl s BEE comvon
LaneIQﬁJ(-: bﬁg;t ﬁ%‘ﬁ%ﬁ%@gﬁg ngw albhte 60®6Itacﬁieﬁi- Lahe @ Lattobacillus GG
(LGGy Sonditensd midiamions 600 afdedialie e eOELREG Siddhto cell
first, @%ﬁ]ﬁﬁﬁéé@%g%& b {difk Iai%} Land & hi G aey (f?de%f flrQPl{hén PEG

pédm crocol onies occupied the entire
added Pels@irs dhtenésarhe vbrinkeslas in (amet4)s hana 6. — hrixtuhe of 300ul LGG

plus o HE Giaddedo hAngramBHaAn TdrlodBaRuGREG LS BhphhEC)
Lane?g x@{?& o;gbeae 196G f18s BBk NP3 AdniRiurs APEDOUI LGG plus

the effect of treating
300ul PEGStUarr@I 1(Ep|rm|htaire af BGQUI IsG@ plbis £0PubBES: iand Lane 11 —cells

e R o 5SSt 18 h R SHETE R g ot wer

t
perfoil‘ﬁ P tb%&é? @o‘f 18tid @L wgg%éé ﬁeiéé’riﬂ&fj@?%e&ﬂ@ Hep72 (top panel)
f

and hwﬂﬁ(mddleqmmmstr(eswnqa trealments dstedfaboye; bh‘»§73 (bottom

ol oS0 5 B0 ) S5 Lo U L o e ave e

Ioadéf-]@ﬂﬁalillaheﬁn”eat ed cells (negative control); Lane 2 -
I gh nol ecul ar wei ght PEG al one, 60CQul added; Lane 3 -

Lact obaci | | GG (LGG dit
addoue & shevia the GHGCL AT treabnaHpEpiNg] cathalal Sole wik Adrobiotic

therafiaclip (VERAF PR uNBH Srifliflo pxIf PECH SPRRENd (o HW

PEGI 15- !zen@)%nd irea @ofutionrthstiting ¢ho H\BOBEG-@ mmpoamm lYoung
PEG added; Lane 7 - m xture of [

AdulpMesSeaealon FERYICLGalE o 3ae sHbIGSIStb AN et as
hstecggg‘ék/\t ﬁ@ Tbﬁ%%ﬁe(sitej@‘gﬁ%ﬂ g 6@1}1@ QRY 'eg%%tg% Bbjlf?%géh%k protein
exprégsloh dysVitern bitlanalysis. Lane 1 —VSL#3 conditioned medla batch A,
600ul added to cells and left for 16 hours; Lane 2 — VSL#3 conditioned media batch
A, 1200ul added to cells and left for 16 hours; Lane 3 — VSL#3 media batch A, 600ul
mixed with 600ul PEG, added to cells for 16 hours; Lane 4 — VSL#3 A/PEG mixture
left on for 10 minutes then removed (media changed); Lane 5 — VSL#3 conditioned
media batch B, 600ul added to cells and left for 16 hours; Lane 6 — VSL#3
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subjected to thermal stress (HS = heat shock, positive
control). Western blots were perforned to assess
w0 pabeoti4em of the induci bl e heat shock protei NBCTIER2085/013465

corid ﬁc%r’é&g@t ﬁfggjﬁ B??gﬁ%ﬂgﬁzg%?\ll gﬂtjlé_glt@% geﬂmahc)l |&fy/ fdrHé heursplusne 7 —
VSL#3smediadmich B, 6aaukm|xeddm&*h§§%' '{’Eg Qa%a%] ?ﬁ@ﬁq ?’H\ég'i?oufs
Laneg {/S#_%g@wgé)ﬁﬁgtgﬁ) fesh | cﬂ' A i +Lﬂ8§§h%d: f&Hb@ecﬁfrﬁQ@Ws

ng |n estinal epit
chang’éd)hLé‘n@QODVSL#B doneitiomedtrhedia\IBitét3 H, i600al sdded tmeells and left

for 16115238; Eé»”g 1BrVEhia coprlionen ThadR hatch Bl 12RbiladeRd fo.oells
and 1%@@&}% %l]I gc Ha8e Aqul {,sMaYSRe&A RIcH VAM@bqu&e‘a R 800ul PEG,

to various treatnments, as |isted
adde®€d edlls ﬂﬁfd & heurshbanedP edvaL#aH/PEG puxtsrenledt v fruidl minutes

then %Qﬁ%ﬁﬂéﬁé%&\%%%@%@% ezﬁtr%gxﬁee% %gsd %gy% ﬁgg’crol) and
Lane@%m#épl d&@%&t@d % 'tr#e‘rg%l; %gb@i &HS‘H hd&t SHB8KS pobiane cantrol).

| oned ne atc 120Qul added to cells
and left for 16 hours; Lane 3 - VSL#3 nedi a batch A,
.. 60Qul m xed with 60Cul PEG added to cells for 16
h_ours; Lane 4 - VSL#3 A PEG m xture left on for 10
© minutes t hPETALEDDESGRIPRIQN O dH)E INVENTION VS| #3
condltl oned nedi a batch B, 60CQul added to cells and

f h
- pienentonftides ERAfct, ey SR ST et oflectively
presén(}}ﬁhﬁ% aRdbgoharhial Bpplickes 1o webievkthe G@mtéryR’EGIablllzed and
dto cells for 16?1

ours; Lane 8 - VSL#
active; thetapeutisst aswell@s providingitasshe H@ﬁtméﬂb%fﬁo( F}E%feé'tlon ofa

a3l AR5 (3 R RSB eet .

abno\»ﬁb#éommdhé had ebomds ahdtadftlict hianyZﬁémmaiddmdludmg:bmmgns By
and left for 16 hours; Lane 11 - VSL#3 ne

admipEEingmighanaleckias YghiHater RYEPT? éueiaalsﬂ*b?‘x\? @ethyle“e

glycqq,?ﬁﬁtcgg]nfcﬁghdjs ﬁw pEGEL Ei@e'Eo?ﬁtn dseédchoé‘s HMWIPEG to an

medi a chan e Lane -
animanin sedE& dnelading thoe@ at risie a]m’rbfra)hmmban of haaléh-lar life-threatening

[
abnq%@ejal ZQS&IBJ@%L%; é&tﬁgﬁ%&&%g@%&%@a@ﬁ € he otHgEnS %ut-denved
seps!isNgé qﬂeate-dnﬁtﬁ Fﬁfﬁirﬁél ‘E:BSP ﬁd’ hﬂﬁi?‘naﬂ"t%h&ﬁ@%f pi@éth@dérs The

SES that col ctlve present sinple and
voluM@Qﬁ@HMW I%E)Glcld@odwnpmm(hdmle&lb/ adwinisteratay agfolution, depends

on “E; @\%'r%é%%%r g dETVeEg R Deae 'pﬁéﬁreq%z e tfiFapeutic, e.g., i
the tﬁéfélp%bhlﬁc‘%vac?egéﬂ\lgﬂh?&l Hi‘iu$ 9“ d@’fﬁar( &fdhe mtestmal tract, suﬁ" cuent

eplt eli al dlsorders) . e., abno :
HMWCF?EKBthkerBDIm i eféansvelytonat the inteetinakaragt ﬁaarfﬁﬁv@nt Pa\’t thereof,

WIth:Hgé: la%l?fhg q@&%ﬂﬁﬁ@%ﬂe{]ﬂ lﬁhié ﬁ%{? dl’cgttﬂ? ylrgﬁwté‘%lte of action
fron"gth%&ﬁdmﬁ df*‘cﬁelﬁ@ gé;ﬁﬁ , the. lﬂtestthrRE@ablslnapmrrmndedsfor uptake
thereby, the HMW PEG Ilke solution would only need to prevent dilution of the
therapeutic in the intestinal lumen, as would be understood in the art. Without
wishing to be bound by theory, the benefits provided by the invention are consistent
with the principle that microbe-mediated epithelial disorders can be successfully
prevented, ameliorated or treated by establishing an environment conducive to the

survival of such microbes. An understanding of the following more detailed

-description of the invention is facilitated establishing the following meanings for
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animal in need, including those at risk, any of a
nunber of health- or |ife-threatening abnormal
weomdiotiseans, i.e., epithelial disorders and di BEHRESR)5/013465
termgﬂug@uqahtmé“cmdo&ﬁ*é‘ﬁaw byepsorssideratiobef coexrezti piavisional U.S.

Patent heploatinnNos Sl oARVIEERIad KEDTBRL B ARk dhVbighe) LS. Patent
Appliciidh .Eh%étefed as a sol ﬁét’t&ﬂe y UBBREGS. %73t7tmadmam@atAp?n 20,

dettvered—and—t I ntended target of
2004 tmnlegé@ytaprotecgve anfl Antelnflacmapleny Feciass %wedé:rom Probiotic

h h . f |
And CanmedeartiorMiseesdaiamso and g Tyt FhaRg ng aine
Petro{%éee 1rlv'éf1’t’o°r§‘ WBFcf A VSibnalal. 9. @étéﬁﬂ%p;ﬂ%bhohh\ﬁi eof, with

sol ut1on be desirabl e. the therap eutlc

had a_renot e_¢attaney dacketomo. f27é3r713’(4Q94g964 filed (ﬂpfﬂl 20; ¥894,

A A e

MicroB |§rﬁsPra‘?|¥ﬂ%mﬂg|Eﬁgéﬁé chahf @ntEaimeeRétref asnlntvbﬁtors each of
estinal lunmen, as would be understood in the art.

these%ht&&)applwaﬁhnﬁ@etf@ ipeormsuA@diereindp ity entifetybenef i t s
provi ded by the invention are conS| stent with the

i NCi o
DB 8o o e SBTRA) Chael bt andeascones.
mamPiligs didrdsiargl amy abnd)nrmirmarlb afonalmmahanth:e\alﬂnethat is
survi val of such. m crobes ? g der st andi

f.the ..
chareelarao pep ol siriage g ek o SrurIoBMa m Beabiaiyerjated
dlson;i . T n‘%bﬁ@?@éj c%ﬁBf’ﬁBhb?WaF@ctéﬁfeq BY bﬁ"é%eﬁﬁlaéurfég:‘é at risk of

a consl derati on co- owned provi si onal
develblpﬁig é’mlmblaﬁmmédlamd dinoider isdude eofdiions in whlqhetbemttnellal

surfagi s eusRasH o T EbIa BRI OB FaGMAgY|Congltions indlude
hum%p(%eagég hhd ﬁgma%/d@&'dét@?ét% %nrtﬁ‘ rABtiting l‘ﬂfdn@fm@ﬂ@by

tors Derived From Probi Conmensal Fl ora
mter\Mnd:onpslg;i'nas asum injdryn aﬁongtateg’@rﬁécmlange\éﬁfé rEiiopenia,

of .as inventors;, and Vi Si Rat
mﬂanxaafqrx pwsh aRaRsBccrsRa R (et ooy Ml ransplent
(egyfdr pgdtlon20, 2004, entitled ""Cytoprotective
tors Derlved From Probi oti c And Commensal Fl ora
: M croorgani sms, " and nanm ng Eugene Chang and Elalne
- PEBuGT inflY! m@ns&asna%tgwn@mmﬂmtw%@samg K eypesure of
bei ng i nco
the 5G4 8 HEFCEBRBIAR I Bribndr ot AR sty noj fuid, and a
hot stgge&l | an di seases, nannalian dlsorders and any
abnormal state of mammalian health that is
chaﬁacterlzed by, an épi eI|aI surface %}b sk of t ith
dév ethepningl GontRelr By refRiaitaABININs GRURAD D AEegheRHtAR) With
I al surface at
chenﬁ&QQhﬁ%&ﬂim@ﬁ@%ﬁﬁgﬁ%hﬁggpgﬁ]3r0ﬁ§hﬂg§%% di sorder
i nclude conditions in which the epithelial surface has
deseweméaheatmpenmbs gnvenrem ardinanyi anst aequstamedpneaning of a

markgg Iqtré%sngﬂc Ud qr é:"?‘:f"lﬂiﬁnarsﬂe;e(sﬂt%%"gumn di sorders

"Transplant rejection” refers to any development of transplanted material (e.g.,

an organ) recognized as being associated with ultimate rejection of that material by
the host organism.

"Administering" is given its ordinary and accustomed meaning of delivery by

any suitable means recognized in the art. Exemplary forms of administering include
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i ntervention, such as a buminjury, neonatal
enterocolitis, severe neutropenia, inflanmtory bowel
waele®eass3o ent eropathy (e.g., of the criticall yPeT/U¥2085013465
oral d’@li\mwmwﬂdédm@ dlﬁe«ttgzamctwrej @rdnjestion,"iBaludirignintray&nous,
an tissue r

| ti J . .
intrap@igBeah S G mH AR SURGUEDenuStand B el ffttine. toical
f
appllcéﬁén‘r?‘ &Md §Bra?/|[{§g;m ﬁétf[ﬁrggﬁg: 2@?}{) :b%‘]l Sf glluirdga%p?igﬂﬁlgn gt?]’bn eye, ear,
nose, m.jpuihyanmeedretjlyraﬂopenmgcend@annuialtlhna cheni cal and
can invol ve a chem cal burn or other injury. "Severe”

SRR LR bl ABERAIES boneri

effect %'nftﬁélcﬁgéﬁigrrﬂl%é:bl\m@tHeSdoseTéﬁ@ ﬁﬁé)ﬂv‘éryfc%péﬁtjir@u pdm?fhﬁ purpose
to an evel opnent of transplanted materi al

of adrnm@tar)mg mgﬁwéhe sizepichgordtior Phthaoganisn ff@(?%iﬂa the dose,
and o&%&&‘éhg@{é& ﬁé&“ filel Q¥e ggnpﬁsé d8 ISt nofan

Ve 87 8rdr nary” an accus
effectiveaiteyg Te ﬁﬁide%@ b}? dbterﬁming @it effdativeriose ineslogs ralﬂnhe

in the art, Exenp y forms of adm nistering includeo
optimizgtipn @FQPEMUV?*P that,arqe V‘Gfr‘?éﬂ theesigl I eedtii on, i ncl udi ng
I ntravenous, intraperitoneal, intranuscul ar,

SRHOHF\MO%SQNQ‘? fs %H\‘?érztfd?fa'ir%én%{ergﬁg?‘b?éwoﬂ[blaﬁp Woﬁq:l)rotlst living

appl rcation,”and spray (e.dg., I zing spray),
beingorA ptefemted\apimalas iaomatonaln segtke as@ahumanse nmout h, anus
or urethral opening, and cannul ati on. effectlve

d t t b

B oo BB ? Ry, £ gté?aém%%ﬁ%ﬁ%&aoggan
tissue2Bf cBRYal 8fate ARRRBMId TR frdnf 8dRIkiIBRSRO® S an effective dose to

adm ni stering the dose, the_ size and condition of the

an organjemi charaeteazed hy thaiestaies & orarepiren humamst Bk of developing

t 1
aut ST kAt o S B8l AR A o an
effectRiel dsdd ofea gasiict, Bueh\ersa phdimacewtial sbaposition, accordmg to the
procedures that are within the skill in the art. An

presentifiveationi s given its conventional neaning of a
non-plant, non-protist living being. A preferred

a‘)&\@% n@egﬁﬂgﬁ)g l‘ﬁui%iba neeg%ﬁﬁry aft EE&QS%Q%eQﬁmg of

t he pr se I'S “an organi smal,
the arithgmetic messs oétheomoteziular veeigbtsadfethe tampomends (regefmmlecules) of

a consglre feanaleserat e dhewpcy ok Ere pafRam RgorGa gl weag. For
examBRITBBIBHYILA oflcoll & FED! gAY endRieruGe niBslif welght of 3.5

nga tom thereof, is an ofganismin need
kilodabtbna may f:entalrvBEcﬁame)Ieﬁul% pfvmwng melechiargveight, provided that

the alpcﬁ%qga ceugh % hose olsécular weig 595 %e?egrmlnect] Po b8'5 %lédaltons at
some level of accuracy, which may reflect an estimate of the arithmetic mean, as
would be understood in the art. Analogously, PEG 15-20 means PEG whose
molecular weights yield an arithmetic mean between 15 and 20 kilodaltons, with that
arithmetic mean subject to the caveats noted above. These PEG molecules include,
but are not limited to, simple PEG polymers. For example, a plurality of relatively
smaller PEG molecules (e.g., 7,000 to 10,000 daltons) may be joined, optionally with
a linker molecule such as a phenol, into a single molecule having a higher average
molecular weight (e.g., 15,000 to 20,000 daltons).
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"Aver age nol ecul ar weight" is given its ordinary and
accustoned neaning of the arithnetic nean of the

worRdoenotd43r wei ghts of the conponents (e.g., noOPEDURMEI/013465
ofCall @@“f%&”ﬁéurﬂé‘gnm@maﬁme refativhabseoue af furaftionblly

determ nation of that ne For a%%jle’ Eol ethllgn .
signifigagtmodificatipnrsof A 561 fgey f%n?e?%a u RRgie %P aiiving
cell, a%v’éodﬂblb%d@rjﬂé}gﬁ)o@% tf@3@i n PEG nol ecul es of varying

['ecular ~ wei provi ded -that the arithnetic nmean of

those nol ecul ar weights is determined to be 3.5
ki‘l])@téatatxlmaltenedé m@nveawtemrdmaacaud a@gzustwmadwmawng ofa

reltanes earth
changeeingh ip&itsbabinupRE detectoninpBls sl Eier e Biufisances.
as wolrPhURRr4Bb8 Gyt aitel ghts yiel d an arithnmetic nean

bet ween 15 and 20 kil odaltons, with that arlthmstlc

nmean subject to the caveats noted above. These
niBewthamtions] ieders anliectivaly fpthe valves el tiwseswrﬁﬁealeﬁﬁéa cell,

or rBRLONE 481 FORIRLG R B B e Phcaiati el

charad®eti téll ?ﬂﬁvthowctmaglthe'gmnérfatlanIdrrdoenblmgftlemjbfethemelﬂ the
as a pheno

into_a single nol ecul hav a B
appea\a@pagé tm@!@l@hhpf ama@ﬁﬁn*( @roglp of pg Bﬂ‘% V@Ug les
t
ecodfiflitheprt LR %&Sat%?d'ﬁéﬁ?f? LBl o of

cell oﬁgfdupmﬁtt&llsne as a funct| onal conponent of a living
cell, as would be understood in the art. "Detectably

of'“gr@tﬂéﬁ’fd% oftelits ety e ey SndE Ry o Rl witn,
reducﬁH% Ekﬁ/e'ﬁﬂﬁ FUF%XQH&@ TRABRFRSMoAShoISYILEl dHange means that

t ood | the art. "Gowth pattern” refers
morpbololgmal change isomade rmare difficuit artseeerped petirelgs of a
cell, or group of cells (e.g., a population of cells),

b SRR e 5B AR b

of ancaeink/m{ bﬁ@ra@t&?%@b@f@\-@fedhﬁ%\@@WWyﬁlcalw meractlgmupsm
s, and other variables recognized in th
exprassian inugkveﬁ @rar@laéwn@fcféi;’éﬂdﬁ@‘i'm’@dB‘PS'FT%’C@%!& %@%{%mid a
PA-I gercgﬁ@%s%%o 2@%@@1 \gﬁ%g }]eans't Bh l%ilch\ﬁfﬁg chér%c?ér}‘sﬁﬁ =
lectlnf/é?dhéﬁn’lﬂgapltloﬁawh M h{ctml%mhefsmmnirer rl]nc?ﬁtlnuie!aa tralangphnptlon of a PA-|
nmor phol ogi cal chan ans that norpholo change
lectinjadhasionseang INAIMEID ﬂh%a&r@w{e@ag@ﬁ@ niRNa. TeaT

or PA-1 |ectin/adhesin, expression neans the
pr Eg&ﬁ%lhﬁﬂ-lﬁ’du tRGtBA" Reffer%r’co%{ |h\éféééethé%bﬁfntyﬁéﬂ £given
ectl n/ adhesin. Typically, PA-I |ectin/adhesin

targeex@gesm«b tedtiniarhesin)ttheovgghadirest ooindareleAmﬂuence of an epithelial

ti dh di
o 15304 EOREHES B U A A
activaGdn ¥f PX-10BaimatREsiatrefer®to BAidcrease in that polypeptide’s activity

attributable to the indirect influence of an epithelium manifested through the direct

contact of an epithelial cell or cells with an intestinal pathogen.

“Morphological change” is given its ordinary and accustomed meaning of an

alteration in form.

“Intestinal pathogen” means a pathogenic microbe capable of causing, in

whole or part, gut-derived sepsis in an animal such as a human. Intestinal
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| ectin/adhesin. Optionally, PA-1 |ectin/adhesin
further includes transcription of a PA-I
wo ewbiomisadhesi n-encoding DNA to yield the PCT/US2005/013465

paﬁHﬁ@éﬁe‘;"ﬁﬁ@Wﬁjﬁ@ﬂ@é AR sHitraced byithisrdefibitioed irmtuding oram"negative
~Tefers to an increase in t&e &éqgi\/it% of a%% en
bacillitsuicheas the. Rseudpmanadsdie: G/ G8RELPR8HASHI R Fect or

indirect influence of an epithelial cell. In the
¢ " in{ ' lcBnsistent with it
CoObRbele MBS ATy HEDLRR o vemammLpngpientuin

ordindr§fegidsadoustomed oneadieg.i n t hat pol ypeptide's activity
attributable to the indirect influence of an
epi t hel i um mani f est ed t hrough.the direect,. co :
epTathegpRIC AeryMoMeals %Qgﬁ?aﬂt‘%of %ﬁeosﬁéthog] S#p%%‘ ﬁfglg‘éar? ?ﬂumber
} hi R NPe aehiyifdsed o ikitaterdH rAginyaiardquorum

of pat&?@%@??ﬁéﬁ“ﬁ@ﬁn@% of agnlfgal técfrgati on in faorm

sensitig stgrmil bnabmpatrtication thab artbreshplst eenpantiationcpopember, of
| f i i | )
orgarGSBE e & ekl s B b SuBieriaht et oP RlHBth she o
1

e ir mb aced by this definition, including gram ]
negrh¥for?as ghlen it eidinsrytdne fsestboned adsanieg of interplay, as in
_Pseudononas aerugi nosa). "Anel |_ora,t|[18" drpre?ns rﬁdum nl% |
the intérplaydeptegenioraaeng tWo 6f MQIeiQegicat PIRAURS, SYch as mofecules,
aordi.nary _and accust oned nmeani ng. "Pat hogeni c quor uni
Cells’r?é‘gfn@ga%aregati on or association of a sufficient
nunmber of pathogenic organisns (e.g., P. aeruginosa) )
t ITrangepithelialrElseiricahResistancs; Lon BeRB isggiveg e maaning this
conmuni cati on that, a threshold concentrati .
phrasa e ACgrecghR aavieh oty fn & St dznhdteRkyical o

resisBhes HtosASpiMIh Ptidik Whigh ishdhexatsivelyl udetiilan taseassing the
I'sS given Its ordinary and accustoned neani ng of

status of Gghl japctiers betweea épithelipl callsiaaneepitheliabilestg- t wo or
nor e bi ol ogi cal products, such as nol ecul es, cells,

or Aqhgfencel & gtygh REREAbAT ph ach 86hTckC ket SiatfisRall

| asso&i%tih?%ﬂbhge%bﬁfa trehSient pericd ob@aer ement  of

el ectrical "resistance across epithelial tissue, which

is non-exclusively useful in assessing the statHs of

t i“gRpograpbicady asyaorissak seierefq an reafesmap o pther

epi | [ v ~di [ [ i i
repre3RatdBo, &k o e of SIRRIETRFn oA PR (6,74 Semft s not
symréftigel. than a transient period of tine. ' ‘

"Topographically asymetrical" refers to an i mage, map

or other representatiqn, of urf ace.

Cnilorap AR raREecaRy Sleq kg 3 ey & ffke micrapory. e 2

_tech@éﬂg%Ir é@irin%ﬁ%&é&ﬂm BpoPSsHIeal maglbs @ duberamcasy

anning torc oscopy, Is a )
having a cantilevered probe traverse the surface of a sample in a raster scan and

using highly sensitive means for detecting probe deflections, as would be understood
in the art.

“Pharmaceutical composition” means a formulation of compounds suitable for
therapeutic administration, to a living animal, such as a human patient. Preferred
pharmaceutical compositions according to the invention comprise a solution
balanced in viscosity, electrolyte profile and osmolality, comprising an electrolyte,
dextran-coated L-glutamine, dextran-coated inulin, lactulase, D-galactose, N-acetyl

D-galactosamine and 5-20% PEG (15,000-20,000).
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techni que for acquiring a high-resol ution

t opogr aphi cal map of a substance by having a
w@a0vbiovmser ed probe traverse the surface of a BENPE®oH/n3465

a ARFHATtS BredriBr Tgsangeist ey eaelm glvfelm/thennaam ngsthose terms

det écti ng probe defl ections, as woul d be und stt ood {

have agquiead in thewk nie adiuveat ISYIfBEMare subgiagses fhat serve
prolor&g%@ﬁ}wﬁﬂgrg@géﬁlmﬁpmﬂﬁ%nﬁHis&éfQH SmhUind il BREEAET is one or

to a living animal, such as a human
more Babstantes thatffacilitate ttimamaarpeulatlomlsuclm @sdyi frangigcation of a
according to the i ntion conprise

substaateheing Gairied sé\cﬁpvet ISP P BIe éUBg@PCF%E%%d’ educe the
conce‘@%%]%ﬁ'dft dr dﬁgext p%ﬂ%@%teﬁ{c%%mas)éa&o tHe ¥ilhét: coat ed

an-coated inulin, |actul ase,
D gal actose, N acetyl D-gal actosam ne and 5-20% PEG
(‘HRVIDO PEG-ike @pmipauinds’arafer if relativelyshighvinplegslar svaighiREG

comppRataticing e anen v ebaee Do YRRy BfeHLF fian s
knoda?t%hg SKD& Pr&TERIMy, tHRAWW PEG‘Q@@ RinCavieragé nolecular welght greater

stered 1 mTunogen carrirer 1S one or
than mumamgndm paawlarm@dlﬁ@nﬁﬁww Eﬁ%hasmveaége
tr
molecifat W8P 8 B0 B b HRIFa 20BN bt st 15

kilod=Honseahd @bt\,@ébrﬁ)% amd 20 klldd%.ltoﬁs.g IAdeiltlcmdﬂyI ‘HideV eihdikeel
to the diluent. "HWV PEG |ike ound a
comppénds incugesHWVrfefr G larirptives yﬁ*@r@ﬁ B%ﬁﬁ%‘ve‘ Ive is an-

WEBEREH AR P e et o e r e P

dernv@ti&@sam@ dmbawcaymmes gBExemptzay dunctiomal gracipsddeludemny of the

LIV G A IO T AT R R T

phenQ nckBQ@é 2R fﬁl{w%t!@%?g d(éﬁ)S"fh'&\?%' étfa&uedaét%rmsmm ABHMW

ti onal
PEG m&ﬂpauledmcludmhgjdbelthmmﬁudemw the ve@dlahélrs@nmplud@qlw are

functiuta] Srims, Sldishashand JEaES R, S8l SR Ip iR shbfler PEC
mole?xﬁéé\b"f‘td'eYﬁétl\?é fcr B4 iR & sRRflY PWIW PE&ERRY édvipound. Further, the

nctional groups Include any of the al koxy seri es,
HMV\bPEG%hm) hwléﬂuléibawagwmaddlh@na{rfym@t;qnaé SFoWsMayHhayg one such

bstituted
arousgy mixe $he% R B Saiop il meli g dhRRe of
addltldi‘\%k HAHdG8nAL graub8 eprot/RIcdl dtith rﬂbleculdsf@remsﬁdllein stdlsilizing at
| uded are functi onal t%ﬁou ps, phenyl and its

leastmesihefamxt@ duringtdelwenethereafianin " twaling) pweligiging or preventing
nol e
a dises d1aEel hp SERAOR Y FnPRhEM el pecs | | kel ecul es

havi ng an addi tional functional group may have one

SUMécﬂzﬁ Oavid Uheding' drbarsedrte refﬁrho gel npltummledmh eadlte cell
al so have a m xture of di tjon f unct

cultug gk (spagReedhe AR, 5 SkBLlEssflire) RUMber of the nouns
will b%tﬁrpdelrbﬁf ffmPlontext in each usage.

In general terms, a HMW PEG-like compound, alone or in combination with a
therapeutic, may be administered by any means suitable for the condition to be
treated. The compound(s) may be delivered orally, such as in the form of tablets,
capsules, granules, powders, or with liquid formulations including syrups; by

sublingual; buccal; or transdermal delivery; by injection or infusion parenterally,
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| east one therapeutic during delivery thereof or in
treating, aneliorating or preventing a disease,
waele®@entaso or condition of an epithelial cell. P&EURHO5/013465
SUBCIREREOUERE ity eiouisis st drmus@fany, tov inteddtemally (e . nesistenile
. and tocell culture rredi? througshout t he gpqx/)al i ﬁati 11PN
injectahie asjusgus &F NneN-gAuaoNS SAHHOKS UTSUSRENRIGNSS NESA(lY pich as by
. arent. (E i i
innalofBRTRT A cob Rl SEEh K n e R oF SRR HORCgoRETIRAIY ¢ dethrally
via suppbbsrgrauhiusionyeyg.beiaacimnaiationr edlipysamsiiyre@asage unit
suitable for the condition to be"treat eEa}P'The icl diluents
formuladiaps semtaningaP X ANRENagewically Accefigblg Yehidles ar diluen
0 ' e ARUIrES isesYedlan % folrh SuitaBle for
may e isis e i SORRTAIES néf B8 dibnisRaealdn

or mil a udi ng syrups; by sublingual;
immebilate adlease ot eatesdedmaleasel ilmengdiaieyrelansecen exiended release

i nfusi on enterally,suMia ebM " .

may GaperiedediiirsHiERR eiaRasPulse arppaglians kppyn i the art
as sterile injectabl e aqueous or non-aqueous sol utions
OExéHﬁ)éW%oWﬂ%éitimr loYal RisiRisBatibl inclbhaé suspensipnawhich
rectally such as in the form of sup{%gsltorleS'

may cardainafdrexample emigrabiygtaliing eslivss o5 ipPartingpulk; dginic acid or
. €. i a cannul atj. ' q '
socuf st B SU4hH 5 rgBh KARTRER b 208G dpancer
sweelie?PbrRheorhhgess suchdid these knowy ihéhadni; andtimneatiate
The conpounds nmay be_ administered.in a f

.m sujtable,. .
releasetableisewhioh mawrenigin, dor SarBplgemicrory; ling felllpse dicalcium
a i -

onosEHEI5B1EH, I RANTH SE0RA8 SR 18086 BhBKacel Dcionts,

bind s cambiadarsg disirmeg tantsiituentsoared lubdoaniss suah asrihoseknewn in the
_suspensions which may contain, for. e | e,

art. Theinen(ee spmpREndaimal Beoralbioqiivemed PRGUBlRgual anglorhuceal

admiﬁf%%r%ﬁﬁ?ﬁ, c?.pfj'vwﬁ AR e Ss &t TR RiizB P Rblets. Exemplary
metnyl cel'Ful ose as a viscosity enhancer, sweeteners or

comgidsitiomsi may arutude fantclissadving dieenda swehias masniel lackore,

sucrwﬁgiﬁ fr%ﬁ:@:dgg Se;@i géﬁ}sgﬁ{icll@@écf ﬂq %@%\ f%g;%%it%haiﬂ%y be excipients
such ?ﬁ? %]Qf(i)\ﬁ%y el %leméigldﬂbélhm%@(m OBy lor laasdlpstylene

er “exci pi ents, Dbinders, extenders, _
glycali{BEG: Gplately”, 31B# Nt an exdipiat to eichingicosaladhasiomsuch as

NI T e
carb@ﬁiﬁ\&hﬁ Efuldyd %SE[QIC), Mhd/Br rzllsle dnhgariges espelymer(e.g.,

eze-dried tabl ets. Exenplary conpositions nB%
GANTREZ)e Lubsicaniss gidantagilavoracaiering eaents anshstaplizers may also

* be andSd R Rael RaToa R R B i pi ent s such as &

relatively high nolecular weight cellulose (AVICEL(r))
orEgerigiayie toinpesitionk YoohadaPBErossd by irdajdtion admBustkadion include

wobuiobremeoaeh R AR AR s i
o AR e A ki,

and/or other solubilizing or dispersing agents such as those known in the art.

Exemplary compositions for intestinal administration include solutions or
suspensions which may contain, for example, suitable non-toxic diluents or solvents,
such as mannitol, 1,3-butanediol, water, Ringer's solution, an isotonic sodium
chloride solution, or other suitable dispersing or wetting and suspending agents,
including synthetic mono- or diglyceride;9and fatty acids, including oleic acid.
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GANTREZ(r)). Lubricants, glidants, flavors, coloring
agents and stabilizers may al so be added for ease of
w0 adweiotase on and use. Exenpl ary conpositions fRCT/DSXa$013465
Co hféq%g@al*mqmgfmméwrsupriosumnﬁsrwhncbnnay]cbmmm Jof exaropke,

whi ch may cont a f b | coh
suitablg Ren- l@@g&mw@ga%%ﬁﬁé‘g cog et Yéﬁh%?%@éf{’%rﬂ%e pgters or

poyefIRR Gy IR BRIV < er o1 mg QSZH  Lich as 1 hose

known in the art. Exenplary con‘gositi ons for
i The effeote achount of aa:bnmoundowfd e psesentinvgntion may be

deteriied B poe ‘me ity S ST TreSRePRCEG e IS pAT Weauency
of dos%g% #BWaﬁ or | é:laﬁ@}b?éct ap9ary é‘m@ Qlillgésend apon s0i=piity of

umc sol ution,” or ‘other suitable disp erS|n<r:;
factorer memhmgwgweaarmvﬁymm Bpecifig @nmoundcﬂmllpﬁgdstpﬁtrﬁ@tab@ ic

stablllg&)pga dg%{gtﬁ mg @éf &5 bf %??ngn{p%% mfé Qﬁemég Gl i 'b'agmlveﬁ‘gﬁt

i T'pposit |es

gener@Yea@ st and et Siﬁ@élﬁajeétutﬁsmiodemﬂm@df@‘dlmnglstratlon rate
excl pi ents, such as cocoa butter, synthetic gl
% %ref%rred

of exaretiensdrog q@mlyea’ﬂm ansl spvpsdy of he particdar gpadiy
TR eI el

human@, bhe d@mestﬂifmlmms%ddmasidegs | eaite| harses farmhihmrirkye et risk of

dosage for an articul ar t
develggp;@?@ nugr@bea}r;@gqat@i 9p|(§|$elyei bfsl on,ra%élq\%r gsy as gut-derlved
sepsi ctivity of the specific conmpound enployed, the
tabolic stability and I ength of action of that
conpound, the species, age, body weight,--general
hé'axletfblloweug ea«adnpueeunustratmerrmu;ments Qfﬁbe oatiand Example 1

sesolo BBl s B S B oy e reapigtomeo mic

by h@ﬁ g@%@ggr o h?T*‘iEfo e ahi 8 LRSS0 ES howeH AW nnﬂ@' prévasits

mmal | an -speci es such_as humans, and
pathcmgmadhereane tmIndestineh epithelid sells aExanipl 3dgvealshopngMW PEG

at risk of d I
il ineBbal e SRl el ol GRS et
expré@s 8p eJi'@augolém 8 £XEWS mtnPE@ﬁde@tmt@ﬁfeoﬂgrmmsor cell
of the I nvenfion nple 1 describes the protection

membgmmmtte@ﬂy, qu:ratlvwe@a pEx@mp}eo@ ilstrates epiiigee droggphical

o PP B B R e

Exarhpﬂb@éiéé@lbe@ﬂhé Rellicell isterdctionsxdfeeta By HANAAPE Gholixaiiie 7

i nhi bits pat hogenic virul ence Si.o
descgbee praventivarmethads using i ﬁ/%ﬂ%@ﬁﬂilpfb'ﬁ%fe%?éﬂwt'on Example 8

ciscGPE A s RS AR Y 1 pess o o
treatmcﬁgf&li% Ef toh?hrl_\'mmgg iwdwuréﬁwohdmggklmo rExmhple 9 describes
the preiestiveeles @WIMW PE& ﬁ(%aéfmpggﬁ(P 88af}‘\%t 53’[‘- ngn dD sep3|s
following 30% hepatectomy. Examples 10 and 11 disclose use of HMW PEG-like
compounds to stabilize the delivery of the probiotic therapeutics Lactobacillus GG, or
LGG (Example 10) and VSL3 (Example 11). Example 12 illustrates administration of

a chemical or biological therapeutic using a HMW PEG-like compound.
EXAMPLE 1

HMW PEG protects against gut-derived sepsis following 30% hepatectomy

30
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Exanpl e 6 describes the cell-cell interactions
affected by HWW PEG Exanple 7 describes preventive
W@Oﬁ@@tﬂ@a ng the conpositions of the inventiPCI/US2005/013465
ﬁﬁé@@g%“mﬁé@‘h@w@ﬁ@%@ﬁﬂ@ tind subjEcted tabepatectomy using a
adm ni stration of HWV PEG such as . jn the treatnent
conventiohaldsrotdcol.hé 308ednesdipss aﬁ@s'earqféé% Y Algng the Tioppy feft

Exanpl.e 9 descr.i . ' .
lobe WRSDRT e GonTa i TadéHieht Hiatfo@5tist of fe fuarMiihout
hepatélmpﬁhé‘é&péﬁmeﬁmmbamnim grulipsleatitscontaimedsseven mice. In

KRG TS Ry 8, SEhb Bl ross vas
. | . .
mioc RS pASD gt Ly 5 AL el oA a1 n vy saine

|
PEG $/350a51€REE GOl 3120 (B ES HIMheHE!dtivily lovnpolentarmeigi EGs are

oML L0 2087 L SR A 9500
to 20,@@@ FHBRECeS chMEARTRA Y 7u8 A PECEaovakally joined to a

ess excision of the liver alon
phendliting. | T PEG7t8 habenvaverage maleastar wsight of 7R 8,080

under wen [ ation of the |i '
daltongad §39 R Tiibnes par hias ol Farlb B o 0904040,900
dattoﬁ%”?gk;ftﬁ%kjiﬁmﬁe BreRill redlizd thatH\eW REGY inokidefcod@burids
0 cfu/m of Pseudonobnas aerugi nosa PA278

havingrargcofealvariety of iREGssbubits with essHNtdIaRY Sﬁ’%gﬁs ariety of
overd S SRR ) LOEE 5 388 et g o
oo A et L B e o
suitable far foindsreftRid raplepaiesy Syitghle ke stpseavaiERigRg Ve the
woobGRLEINSP FAPJATPE sy IO Eafrestepicogmyrrann o oo

a berefitial gﬁ@dpmﬂa@t‘i@dilamerafpﬂtﬁictdfmct weidigdiossd Be@dD. t o

32 tOOHM/\?IPtEgQS: Olnedof skill in the art will realize

a . . d ) - )

et orpronidele oS SR e BBt of e
expeﬁf;ng%é,\r’tg%: r?éé@l@@va%vtﬁll‘&%d R G135kl W@ (ifeur) &edl1 ml of saline,

P! y coval ent y, to each other or to one or nore
PEGI3.88 oF PEG 4526 wasvihjectedaieirogiada inje the praximahbowely| e

havi ng functional . groups itab f |.0i :
puncue G araniiE iR eur ke dout seBbed i iponol.
. t . -. = . .
icol 18 bt Yt A shMREGHr aciony fort ot 49 s
prophyl actic or therapeutic effect as, discl

; sed .

deesmh)equmlferwes for it 12 ar AeeaHt p@'&%ﬁ?‘b%fd%‘g- pe@ A

for the 48-hour dur.afi i , .
statig eIl RE R SR R PR Ty e I RAEpFisher
Exactaldster< 0560 B. B5The rilkdih-itotestive icopeenteatioreof BgGatie-20 was

Into the proxi mal bowel. The puncture site was, ti eFI
deteamined tofbe5% (A< 0B ) ce Chiatiative al RliHERY Qi el contents
(fecgsl),cvovgs%éd cecal mucosa, liver, and blood 24 hours following 30% surgical
hepatectomy and direct cecal injection of 1 x 107 cfu/ml of PA27853. One-way
ANOVA demonstrated a statistically significant increase in bacterial counts in cecal
contents, mucosa, liver, and blood in mice following hepatectomy (P<0.001). A
significant decrease (P<0.05) in the liver and blood bacterial counts was observed
for PEG 3350, while PEG 15-20 completely prevented PA27853 from disseminating
to the liver and blood of mice.
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Mce were returned to their cages and were given H20

only for the next 48 hours. Dose response curves for
w@mmmm are seen in panel b of Fig. 1. a. APCT/US2005/013465

SERLISSSALS S cRigIbdd staaih ATQT 758 PAA7EE8) &f 2 REG-mucoid
- 15-20 was deternined by _the Fisher act,_ Test (P .
clinicad isudate. fram arbleodiaultiian PHeetkas g‘l%‘gxl%bﬂf( g 64 ﬁ@fBSQE@ mice

. 15-20 was i O .
previei3iy ryyEriego B BtiapAetF seA HeoeRctofy resulted in a state of
clinicaﬂfs‘éﬁg%%ar?dll\ﬁé !ﬁed/i%@t 48unnss, Mice subjeatat! ts shamaparotomy
ours follow [ '

withouideepateetpait (cg%trgfs)?lv?lﬁg) I C%I@i[]?,e} %fﬁ%&%i;gg%adéé( I%f%g? survive
compﬁaﬁ%?yggggﬁ? %?\&g;ﬁbﬁ:%l girgﬁ%%tf is8hiis AFigy 15:).9 Tofdetantine the ability of

_ cieri count In cecal contents
PEG 8bi6668s td presfent antbwerandriality in thés modebw 0y phefah3E8ehpt a

P<0. 001). A si i fi i
concnteaeoctly ¥ sh e G5 S SEHERER A 108 145 G0 snions o

1 polyefrf&gm e d#ﬂ@ggﬁg%ﬁ% %Qrs‘?f%"ﬁi’lt@tﬂi-EOP:jPE@lB% WAE ¢Bb8en as it

nating to the liver and bl ood of m ce, ATCC
repre2@6153hé PAGIEBEIA) wieight of REGe that diaypibaersavailablastas cfipigal use for

e 2388 IO M BFEhuf B4 e b
inven@})ﬁ%éﬁfére%& Rad gﬁtﬁ@@slgﬁw_e@ﬁtg eanyinebeiween $5-20eknf . -

ni cal sepsis and no survivors at 48 hour s.

Suspeabﬁ@strlemﬁwe@tiatfﬂﬂaw o e GReUHBRY Cﬁﬁﬁ%tpé'é‘%’rl\'?ﬂ?-c PEG 3.35
coptrol s are. Si.m i 0 -
rea SRR Ao AR O R GRS, St pe o0 vos
comple@hspetestivesilf f&&l PEG ab-20Twadlatstatistically hignifisant protective
PEG sol utions to prevent or _|o [ in this
efechngsefafounbonbihorAS et Tesb e BB inbestespOnia oy
ctu : i . 109 .
expeEhF gt PR PARROLENG poRUon s BE kB chnaton of PEG 15

20 thBE@abTordleteREFraleah enx (chfisee Eig. iib), adiboeghmne aftakill in the

LSS e G e e S 5.
prqvi@%argbﬁmée ﬁ%iect%jpﬁﬁ&' ﬂ'\h%%ﬂ VAEEPIHE 860t the pravent iheention.

e use ad nol ecul ar wei ghts varying between
With ¥Bspétt kDbabtesiab odentssh tize aspewmeniahand deoge Mg a pre-way

o S B NV AR Ol oo

bact%ﬁa‘ofc%\“@ssin_ctﬂE@e%%ﬁ&dnteh@_t, Bfildosa; livet, 56 bloddE@ rhizedBliowing
ad a statistically significant protective effect, as
hepatetiermy (Rsh.091). h& skjnifficant BrersasedB0(G3) i thwliyer and blood

Dgse- r esponse , ex ' '
oactpge PR RHRER A R R SO WheEED S5 gotiden,
preveRiSd PAQtswfr_@heéksmir{é?m@.t@&he siger &hd) blobl) of ralceh REG 15-20

one of skill in the art wll recognize that HW PEG
complettely intisited theedisseminatiomaidnteating RASERAZIP the Iebande -

one pr,ot ect | f it Jai . .
oioop BB AEk <) oAt g PALp ARl RS SBRcAS involves
mechaHRhs that bRenex-peitiomsdiadl. abidens @b PEG cohcentratiansenaratoxic to

mammalian cells (i.e. < about 10%), no effect on bacterial growth patterns can be

demonstrated.

The example demonstrates that HMW PEG reduces the mortality rate
attributable to gut-derived sepsis in mice subjected to surgical intervention in the
form of a partial hepatectomy. This mouse model indicates that HMW PEG therapy

is useful in reducing the mortality rate of an animal species (i.e., reducing the
32
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anal ysi s of variance (ANOVA) denpbnstrated a
statistically significant increase in bacterial counts

WO m%hemateoal contents, nucosa, |iver, and bl opdI/U#2005/013465
hkehhﬁlé% ef! hﬂérl:’é(? rgﬁ ﬁ@gmms(rﬁ@dmas B marnsl gi;hefm@rar&Ubjected
rease

in_the liver and bl oo cte
toa pbwaloglcﬁéﬁr@a% §u%68ﬂra>\fa${?c§@§§@/ - IPETSEREPRT %‘30”“’) Itis
expeq%c?wa‘?m%é F’?@’ﬂ{%ﬁﬁ}/ hads % Gef:ﬁ&&ﬂrﬁr'n%ﬂﬂfﬂs@ﬁbr@ﬁeﬁmg 88ath or

15-20 conpl et el
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stress ¢ CHENG POLAPIRIPEGALY Ty WINES HebfefBeused
prior tb'c}?ﬁe/ ?@8%@8&%3%{@ éjé g?é-op@ra\t% @irePEader c:rcumstances where

trons n to mammalian cells (i.
introdabtion ofL 08 strews isfiiredictaite, dadower tie dghook wrmlstl@i\@% Qrafiheath

HMW BB B 4Pt T STBISrerp BLOABE B 880t e
dlseagﬁ ol %nbﬂn?? SShdit §64R5btbE vAtH gicdérivatt sepatait i on in

orm of a parti al hepat ectony. This nmouse nodel

i ndi cates that HWW PEG gRanpleis useful in reducin
the nortality rate of an amaF species (i.e )

G D athodet: ad‘?lferéné‘é ft(B |mes?ma9ﬁﬁeinéani sm, .
p”y@“‘?‘“midfmaretdyeamls etmantsicivhe Epthelial el y‘y’(Oé:kgleton that

play 4 Ry il TR biegtvustians! fir FETRIAErgRRs bRt
aerqu}ﬁé%é‘ ré%ru!’égﬁ %@fddddnéifeﬁaﬁéﬁ ﬁﬁlgfﬁtﬁ}dndmddml penaésbilityers

enment e | ow ng the physiol ogical stress

measﬂmed bg tbeeknaneppitlmhal/ elesifics) resxs.naﬂﬁer( ERR\BEe &@Paﬁyceﬂs

ot b B 258 i % RGBS RRESERERE Ll ol

mam{i‘ﬁ Faoéié!ﬁb"FEERﬁn thRus Bag3hisscalriedi poaidles,a tezogoired in vitro
e risk serious illness or death. HI\/WPEGt
modelof dhe & wgem@lhamr afintegfingl PAtOPESPAIRARILIBNG e?ngeCtWe

et Pt 5325 BATRSRCANL Qpreases preE e
CacoJO%Mﬁ Sagrgogmgg?nmcml dlifi mtz‘fam wasi dieallyandcated onto two
Cacaj ol keoralayersHiaihpPEpeAcRE) 05 Eﬁt@%:f’gbéaﬁ% Bkcfo20.
TEEI%unCt %%@@&fméggﬁlﬂéﬁ%?é'%ﬁrr% Eﬁﬁﬁiﬁé xithBREll-in FEER recorded,

tsrnanp ound alteration in tight
junctional perneability as measured by the

t reniyepE Ghis-Ralpreteetead $|gaif|caaﬁy ggainsttheTBERyruginasatinduced
Caco-2_cell s and

decratd CHRERI P2bd T NBARE PHSGHGPI Hot PAPPESENG thempan & SEM
% mg%HHlfl‘élplnaT EERbﬁ@m-B%%Bllhé‘ of Hjiﬁh@é% cmﬂftﬁ‘eé lhs7 )Qﬂiéenl/émdunng 8

des a recogni zed |n vitro nodel of the in
hourbedﬂ a\olcxa! emposuredetlixa0’ efafmbefdid278%3. détséﬁﬁlﬁttﬁ?é”l/ ﬁ@nlflcant

decr%ggtﬁé e Crtagrggtgggg ér? E@cqé%lggqé%%d toOFA27853 was
revealed by one-way ANOVA (P<0.001). A statistically significant protective effect
on the fall in TEER induced by PA27853 was demonstrated for PEG 15-20
(P<0.001). Fig. 2b shows Caco-2 cells in the presence of PEG 3.35 and with apical
exposure to PA27853. After 4 hours of co-culture in the presence of PEG 3.35,

disruption of the Caco-2 cell monolayers displaying focally adherent bacteria was
observed, with cells floating 30-40 microns above the monolayer scaffolds (Fig 2b).
In contrast, Fig. 2c, showing images of Caco-2 cells apically exposed for 4 hours to

PA27853 in the presence of PEG 15-20333hows no evidence of floating cells in any of
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Caco-2 nonol ayers, 1 X 107 cfu/m of PA27853 was
apically inoculated onto two Caco-2 cell nonol ayers in
wa b@oprrsence of 10% PEG 3.35 or 10% PEG 15- 20PCTVEER05/013465
the-pravass exainatdoy nmsmtedn\feoeff@tmw 4520 be Cacd-2wkell frdkgrity

EG 15-20 cte .
was a5 agirtecu it 19 optra e cE P BT AU B3. Srterdeld higher recovery
of bac‘i‘éﬁé fAfR ¢dll Jlfp%%ét%'ngs RAdwint s 4dabier é)(pﬁ)%@?é 511 X1 diﬁ &fu/ml of
2 represent the nean SEM % maximal fall in TEER from
PA27823el ine of triplicate cultures (n=7) observed during
8 hours of apical exposure to 1 x 107 cfu/m of

Lrd Eeilntee e Bt BB I B RB R 1g Wi Darror-
disruptipg ofRICEALER. Byruyitos s ANBA by Hee Atintendnce of TEER, offers a
statistically significant protective effect on the

PraCtlﬁdlaPnrﬂaquERSﬁa@d@U‘@d“QJ’}ﬁ JundiipBgbbagier duniest indhe fageef a
Fi
cha 1 TS} SBbdpsEony P RRHRCCHSEE B e o
PEG m?)aéfﬁha%mﬁrehél transporofunctiore (Nal/HE exohahge, mleswseceansport)
of PEG 3,35, di sruptl on of the Caco-2 cell nonol ayers
is Uneéf%ﬁdaQYﬂﬁSPQquUV adherent bacteria was observed,
with cells floating 30-40 m crons above the nonol ayer

STR{S, qJHQFW @E(g i Felatl\}e"y ﬁfé‘?lttba%hd Haisth st%‘billzﬁ{boé‘ﬂfé& on, the

i mages. of - Caco-2 I's apically exposed for hour s )
intestinal epmeim barriarhd h@ tesemmm mmpabqwsmmwﬁm&ea@ng intestinal

barriegabﬁéﬁﬁa)lt%‘e f%sroq%ia'égg 8‘1"{?‘ Eésilga%@ﬁg%ﬂ% 8831? 5P°’ a%rﬁgﬁ)nosa by
admlrhétbﬁﬁg'HMV\)'VF’E@%QﬁIaNrﬁéI sMchhad 8shamfs %fndabreferably, a human.
adherence, reflected by a 15-fold hi gher recovery of

An intgstin@bairienabnermslity maygeriavesied byenywiagnastis techmique, or

N e

abnoriitP prioF & HIVEN UREGriteatibat towalver. Teerlogi ctmandaﬁgh degree
udged by the maintenance of TEER, offers a practi

of safjawpa@@@rate@ vt MW F g tiaaiment makei tbﬁaapmaaeh §wtable for both
oropHREEBRILAHRE chABEIR] ReEBILFARS RCAR LA ap el o
treatméntﬁ’ﬁ&hrl];ﬂs%(})pheldtth ahimalstexaibiting ot kaspone sslmpdxbmmh\ataﬁenshc

YH+ exchange, gl ucose tran rt)_is unaffecte th|
of an (S RPAA BATIAT ATGIIANREC He PN E GRlr AR e Bods ey
R AR o B .
the mietticeist woald reduce er elimiratetié effestsas’onutidatieed wepsis from a

i nt estl nal pathogens such as P. aerugi nosa by
treated PROANSI™r i ng HMW PEG to an animal such as a manmal

-and, preferably, a human. An |nt est.inal barrier

abnorrml ity may be reveﬁxw%‘y éﬁwy di aghostic

technl que or ot her rreans knovvn nthe art. It is not
; ' : i HAOJERBr | er

al?ﬂ@ kéés)f J‘prﬁ'[]e bR- Imﬁmésﬁﬁm FERLudiYRYPR27858 was

| oW co
increased in the cecum of mice followmg hepatectomy and played a key role in the

lethal effect of P. aeruginosa in the mouse intestine. PA-I functions as a significant
virulence determinant in the mouse intestine by facilitating the adherence of
PA27853 to the epithelium as well as by creating a significaht barrier defect to the
cytotoxins, exotoxin A and elastase. PA-l expression in P. aeruginosa is regulated

by the transcriptional regulator RhiR and its cognate activator C4-HSL. Expression
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of safety associated with HWVPEG treat nent nmake this
approach suitable for both prophylactic applications,
wee@berabl y directed towards at-risk organi SnsPCEHES285/013465
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icant barrier defect to the cytotoxins, exo%1
pCR2A1 aadtoel(lzmyttwn pc.). Eh@p@@ﬁswer%mueaéﬁaéhﬂﬁat §é the
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radloﬁﬁé%@ﬁﬁ% oBAP-aEIPs UT ke bpetific iﬁiloammwa/l/amn‘f@asumd hyg@ Storm
wth Caco-2 cells, Caco-2 cell nbr ane V|ore ar ati.ons,
860 phaspbopRAgAR ewt:@cmamw@m Al and felivEPETRBR: GHEATIes
it
compRf&d 1Rt WerdRet gﬁdo%aﬁ@aaé e highAyRaASHF PA-Pind 165.
Westagt bigt nasaisaasfor E’@l—ﬁpmﬂelbwndwlsmmrfg Eabbutmf&el@epgﬂfg%ht

sy B R Ner ot B veshos wit

oo I TARIRIE G501 OV so Ryt e or 00

mmuR(o@(b’lf@h@mkﬁé‘mm'éﬁ meﬂ@c’leram;fenpf prpieing ladiee d ricine SDS-
into t

Ak e dFeiis ien detcied ldne FC Binde tArgeTalfarh RS ©

PA-1 or 16S. Specific cDI\lA probes for PA-1 and 16S
qug Jsafk of Pbébﬁ@lﬂbﬂPAﬁﬁg’éfﬂﬁr P.mivites tﬁ@e;@bfum-sensmg signaling

roactivity was neasured by a Storm 86

oIephleWSh‘eey&Hted N laestatistically sigmificant i mrea%m (P+@PaY; ore-way

ANOSB 5 ¥ DA  BRRE i ARy MRS tnce of 10
% P@G@ 35@hd UsEBité@o BAnlictp grszeemextont il 8% BPE¢5+280(Fig. 3). The
finity-purified polyclonal anti- PA-1__anti
mmlmum eampletely nrawwmc@@geem@ REBEG 1529 of 92 '%Lég"%\%ced PA-l
exprg-?esﬁér? d %o}&BQSgP dnésbSy BNAEA). ( BfachBR miPodtpic examination
of individual bacterial cells exposed to C4-HSL in the presence and absence of PEG,
demonstrated that C4-HSL caused a morphological change in the shape and pili
expression of P. aeruginosa (Fig. 3b). The C4-HSL-induced morphological effect
was completely eliminated in the presence of PEG 15-20, but not completely
eliminated in the presence of PEG 3.35. A halo-type effect was seen surrounding
PA27853 exposed to PEG 15-20 (Fig. 3b). Exposure of PA27853 to 0.1 mM of C4-
HSL resulted in a statistically significant increase (P<0.001, one-way ANOVA) in PA-
I mRNA expression assessed using Northern blots. The PA-/ expression was greatly

inhibited by 10% PEG 15-20. Fig. 3d shows that the increase in PA-/ mRNA induced
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i mmunobl ot anal ysis was perfornmed by el ectrotransfer
of proteins after Tricine SDSPAGE. The PA-1 lectin was
wa@ledoenta by the ECL reagent (Amersham NJ). BEx@DBES2085/013465
by B AOREE: bidisues- fosacRa2gisvaoinhibitddoby PEES 460, ius sotbnEG
signaling nolecule CA-HSL resulted in a statistically
3.35 (BrEAIGT enerwayrRINOXYL8. (P<0. 001 , one-way ANOVA) in PA-|
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was coxppietaty Slmiaelod el rePaRe® Pt BECh ) SR DHERPLBESS 36 (Fig 30).
e i
in thé}ﬂ*esbﬁcgé’?ﬁﬁ&@%{%ﬁlﬁht@ﬁnﬁ RE@-3:35 (ANOW)) Therproteatize effect of -

resent e ereln show t ha | nt .at,t enuat |
Cacooalniseidcin sBiPssiomath PEpHEse) BRI Podeprpagant of

] ' 7853, ind d by 100 m#1 5 nmM of C4-HSL, ‘
overr@sw% S%P\Eésg when Ibgctjg?i a%ere pre-treat edovvith 10%

PEG 15-20. This effect was.not observed with PEG 3,35
( HMVWBREG alspafieats the \dfulenca-sxpregsiondfPA-aerdgippsea 43 gpponse

| sq. d f % P 3. 35, h .
o005 80y AR B BTG oA B S
may &gfazrég{%ﬁg’f&iekﬁvégﬁeam PEGI TBLID CGRER thatailicromeder¥ity signaling

nhi bited C4- HSL induced expression of PA-
is a widll-establishredvaechanism of dnNenca exprespion; fer Big Bpihagen. he PEG

i ndi vi dua acteri | - ,
15-20yJificerh BleriPend With Gitio-2 cBIAMCEd irBsdibh of PA| s expected
to bei_l_éhh F@oﬁé}ﬂ%p@aﬂoﬂhbipr@mmwﬁem of PP&2TR328. (FE@ 1820 was

e -

HSL- i nduced nor phol ogi.cal effect was conplete
foundta haveaquotestive effsetar hest apimatssthrgugh ,th%atte'h@%)“%ﬁf P

3. 35 (i - . 058 o~
cerufifa EAB7ARP K] oS RSTE| RRCORED® i peica Bt ocoo
fromhiec IGIRRANGB00% hBRGetiord). Mk alility BEBEL 35-2CFiysideld P.

The protective effect of Cacq-

2 cel | -i nduced PA- |
aerugingsadne Rogf iﬁﬁtqﬁE@?’EBU@@aE@H@i‘%‘t%ged‘qe:ng@%%g?‘P%%?’ép%?ted to be

yet another mechanism by which organisms are protected from gut-derived sepsis.

Accérdingly, the invention includes materials in the form of kits and
corresponding methods of administering an HMW PEG to an animal to prevent or
treat a condition characterized by the expression of a virulence factor or determinant
by an intestinal pathogen such as one of the Pseudomonads. A virulence

determinant may contribute to virulence directly, or indirectly. An example of an
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over ni ght exposure. HWMVNPEG al so affects the virul ence
expression of P. aeruginosa in response to known
W@ 006173430 The attenuati on of C4-HSL-i nduced PAPCT/US2005/013465
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perm@élﬁiﬁ@ d( 48y eN@hﬂdr@ﬁé@ﬁeerq«wgﬂdet&rmlm usmgsa Bve/dead
Accor mgl&@r t he |nvent|o i.ncl u%s mat eri al s

bacterigh winbflitkkit &-3RP Gdolgsyiae m)n ke pﬂ)wgr%]quan{] ﬂed1 and counts
expret%ggg%' Séfﬁfr’hl 'F%%ﬁ &th%?ls%’f's%ﬂ‘lpléQtél{ethﬁrHlff@rfent

a con racterized by the expression_ of a
incubwatio e, Ga@mrcmwesimre? rdardginosg grewn mvestighin TSB media

oS e BB G TGPRRE g P B v
PEG sﬁmtlbﬁctfrl ?factéﬂa? it;?(ﬂ@ﬂ@;‘ et the growttBpaiterfrt infedch of the

ecti n/ adhesin © aerugi nosa on intestinal
PEGpahteaigieg radtiesias indistinguishebieafroapk %er@pwﬂw RAHeHY inifrleG-free

roo 50 ¥ St b A ML Py .,

meta hémglra%%tﬂd df)enagB ewh 8 hegHdured adlanandt ints
%ﬁe effect of hgﬁv\o PEDG g?)l ut| ons (PEG 3. 35 and@lgrEpED

durlngﬁhe@)(poneb’@@taﬂd stetionany phases of ERwiy lials acdiyiy wag fB9aSUfed

s G Do PR B 4l B TP R Choc o

(Pror?@?é)erlf’ﬁitemﬂﬁo%ﬁ&aﬂ@rﬁ mbiétetmm(eﬂwg;u@)he BEADIPENiEin Assay

rity was det d I
(PiorobbibicingBin LDH BotIN GaliTERe SIRAIBEENBAL PersHIdEa 9rown

in thaé?qnst(ﬁnfg'egﬁ %@g&@éﬁ%@se%@cf eﬂ"ﬁ? ‘ilﬁgtﬁtsgéﬂ'gﬁ ??ér%éﬁt' iRdicate that
HMV PEG absenédiigisle;effécooh lh)actﬂnadagrdvmhh (Fattexes.ugi nosa
grown overnight in TSB nedia containing either of the

two PEG sol utions denpnstrated no inhibit ef f ;
oi Thrometiests of (16 BHORHPS 20 SRS PRUAING Ry dpFisgesh) Kig)provide
the tfe?\gft Oﬁgﬁ\’%ﬁ”@ lor Pr%bhﬁ Gnée‘ésé@‘é’ﬁ a®hokMigl EdHditisny adgticiiged with
s in tlngws able fromthe gromh pattern in
gut-d%li&eﬂrms‘l‘ssmthem significandlysiofluencipg he gompesiivedysithg intestinal
rIe \(\0 vecri\ i n enerl%&
ﬂora Slm arly, the methods and products of the invention may be used to
ameliorate a symptom associated with such diseases or abnormal conditions without
significant‘change to the microbial composition of the intestine. One of skill in the art
recognizes that methods (and kits) that do not significantly disturb the composition of
the intestinal flora are desirable insofar as such methods would not be expected to

lead to secondary health complications arising from such a disturbance.
EXAMPLE 5

Atomic force microscopy of PEG- coated pathogen
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met abol i sm | actate dehydrogenase (LDH), was neasured
at various time points during the exponential and
wWer@braary phases of growth. LDH activity wasPEEESI0E3465

i Ogétmt@m q@?ﬁ)ﬁm&sﬂmﬁ&mﬂﬁmw agemight were
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and mqp bd §|}/?r o@ﬂoggﬁégpogo{%f @eP %él‘géfﬂ(ﬁg aw%‘?t%‘ﬂ{ecﬁ%ith ranyl
acetaf®bng 'v@!&ihfeldqmm O\ Ihﬁd@lrﬂefbmmwom iundepthe dlectron

intestinal flora are desirable insofar as such net hods
microseape not be expected to lead to secondary health

conplications arising fromsuch a disturbance. EXAVPLE

5 A foré@hficroRhGRPaF LRk cdlEAerficitpitoaal HaSHBAN RS-

grown over ni ght were
unifosw lsatfbt:elmﬂm brosh bopdécmirgviby white CESB)Z cellst éxpersed to PEG 3.35

h 10%
demQnSILa, B STIOAIRBIERr ARHEREA e Ot e Pwtdes ot kiliBRaPlens
FlgsP§‘§7%5 PEG! {52084 Iﬁ)%eﬁﬁ RNsdrpet ﬁhe"@é&?—@ Ml byRRg fh"d ed

m<ca in bl ow ng air m nut €s, and
asymnmetgesl aﬂcmgad |tmcmr§:phllcaﬁgdﬁ@ned ptam@ (&IQ &) byielding a rapien

comRGH FEpR vt G D6 Rreor e ilpfeppion PAErass

cells @kﬁb&é’d td PEQ Q%rﬂéﬁonﬁvél@@bét‘t@mtof@ﬁmﬁ ceatihg oftieepolymer
reated wth 10% HWV PEG for 4 hours and washed with

to ba@%a@zel&m a diffpseAlatpaitay (g 60). Weerees|REGelo-20 appears to

surrFE el e SEgt LB LR 1o A epdieglay o
asy nﬂhéﬂﬂi@%sﬁioﬂ‘\ﬂcﬁés#@bcﬂcﬁtﬁbl iy ES atonhic fmu@ahm‘surement of
over ni One drop of 1% P. aerugi nQsa, was, .St ai ned

the baptemajgamteauef’ﬁ 127 dereaedraies @ Yoaficapidncirassia the

bactgt baﬁ}gg'itﬁ%%g@g%lﬁ{hnrﬁ ﬁ&@tﬁgé@gﬁﬂ@g @fﬁgt&ﬁeﬂwféms PEG 3.35

form§ Laaé‘rﬁd)@tw erﬂ@mﬂﬁ émulmdsndif\/anﬁal batteribl cells (Eag cfm) whereas PEG
mcrovili, while Caco- xposed t ? B
15-20 tightly hugs individual cells ( |g anc? rPcreases t%e ymet/bacterial

diameter (Figs. 59, 5h), thereby distancing individual bacterial cells from each other.

Without wishing to be bound by theory, HMW PEG may exert its beneficial
effect by the mere physical distancing of P. aeruginosa away from the intestinal
epithelium. Alternatively, HMW PEG may provide benefits by preventing formation
of a pathogenic quorum-sensing activation signal arising from cell-cell interaction of
the pathogenic cells. Again without wishing to be bound by theory, it is possible that
the coating of biological surfaces with HMW PEG results in loss of conformational
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denonstrated a snooth pl anar appearance on the surface
of the epithelial cells (Figs. 5a, c¢). PEG 15-20
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he intestinal epithelium Alter atlve %
effectmrboqal&ﬁeemh@d by HYVpPE(zrriatig mfﬁee}flagwelg t PEGs, such

as Pﬁw_em C quorum sensing acti vat| on signal arising
cell-cell interaction of the pathogenic cells.

- Again w t hout- wi shing t% by theory, it is
possi bl e that the coati 5&2\9 gl ol ogi cal surfaces with
HM P r suII ; (%ss .0f conformational PEb cTfairfs
\ chi ng proteins. Pol arpol ar
N %edlﬁe?dtlzmeb\% Resifddviof PEG sollitiGas onzheepetiakbanigntation of P.
. affect the elasticity of the PEG chai.ns, constraining
aerugieosai axpeRmarEEwWere @eHRENAd With | af%;r@eapéib ESHEIR4

o BRI ABFOE Bo T EEEIRD T BFS# yaBdortcn

Expefiiichts Qregé lpafforined i tmpw@lenoe arﬁla#usemne@ﬁt(hto&%ceusz In order
- cells, erha%os ovmn t nf or tlona

to image s gHopkoLE FBS bR e hEcHy RS UTHR BIecian vl the
cultu}é< i bl it S@@ﬁh*éxceﬁb‘ﬁh’a%? @fcrééﬁo‘fby and GFP

Fi rrenf est at HWV PEG treat nent has an
|magﬁ'fg‘\ﬁéte osed.reated cells, notably affecting the surface
topol ogy of such cells. Moreover, the effect of HWV

eff ?&éaﬁéglﬂén@nég Eg fgzéclaliﬂhé@%&bﬁﬁ%@éln%{%&ﬁ@ﬁﬂ %Jsing the
pBI-FT’;%fb" pﬂgaﬂgﬂj g@oﬁf&bﬁ? abY fehanate. Xba arebPbf sestiistidrositas were

E ysical correlate for the

mtrodmécbd#smgd:rl’nﬂ@sél'rﬁT/é A&QT%T@@AEC@QQ@Q%AEQ (§&& 1D NO: 5)
and EE‘%@X@I I VETEB ACKRGAPHERYAFC V@D NESB). FHEPER product

was cloned directly into the pCR 2.1 vector using a TA-cloning kit (Invitrogen),
followed by transformation of the pCR2.1/EGFP construct into E.coli DH5a. The
EGFP gene was excised from this construct by digestion with Xbal and Pstl and the
fragment containing the excised gene was cloned into the E.coli-P. aeruginosa
shuttle vector pUCP24, which had been digested with the same restriction enzymes.
The resulting construct (i.e., pPUCP24/EGFP), containing the EGFP gene in the

shuttle vector, was electroporated at 25 uF and 2500 V into PA27583 electro-
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EXAMPLE 6 HMW PEG affects cell-cell interactions . To
directly observe the effect of PEG solutions on the
W@ pabiozd43ori ent ati on of P. aerugi nosa, experi nMeCl/BS2005/€13465
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or wnﬁggt El\ﬁW‘ PEB. @8 wdfmtarausuwewm prefEIcE2s, ahdvieokas:

een d ted th th
addedtie ardEGB a;a%gcsmga@nvrrme?ﬁtfzpffz églgep@t@'%}?% pattérh of bacterial
co L Nj-
cells ff] @t@b éﬁ%?ezﬁ \&55 %ﬁ‘ggg%?jgﬂ %y?@&é@%ﬁm\%rﬁéﬁ@z{% Y. flukkEscence
inverRlegidressope @ding DIT ﬁ]df@ﬁﬂﬂum’eetmg:ecﬁtdrs amreObjeCtlve

magnjentin 165 KGNS EEBRIHEP B S MR M AEBIARDp hermostat
temp%ﬁ}{\f}%e%ﬁfcﬂ usggferh nT'uﬁgﬁfé{hngngr@ 088H vV@f/efﬂséa“ﬁor%@dﬂ € and

€ Wwas us culateé fresh
the GEPEatitatiog. STher@Drimagimg scbihear@(%debgob)‘frgrrnquihgent |mag|ng

Innova iSRS b R BHSAMI S RAgRT o B HipersiproraiiRdn A2 plane
usmq)ﬂﬁeu@? telr O Urﬁfo%&i‘sﬁq@?éed%ﬁﬁl&onquﬁ aerugindsheells in the.

actérial culture DVEM nedi a
medif mnomacmfcfeelsemem seawpa@lmmagmeag g andos plane

iR RS e A o
clum%&f%p%’g%‘{b i o anE‘Wére%‘énCé@éﬁ@ dozhe €dco-2 cells (Fig.

15 mt hi ck dTC3 |shes BI o 2:
6b2)| A\ SV eﬁ&%r%E(ﬁa%?pﬁUd@W@éS%thm&ﬁFﬁ ycﬁn induced

S LR P A g0 o)
adh&rfProhe Hotom dhedivel ¢Figi 66x)pa they prestnbeat Eical-2 cells,

bacterial microcolonies were approximately 8 microns above the plane of the

‘epithelial cells (Fig. 6d42). A solution of 10% PEG 15-20 greatly diminished the

motility of P. aeruginosa cells. Nevertheless, for the first 0.5-1 hour of incubation in
PEG 15-20-containing medium, bacterial cells formed spider leg-shaped micro-
colonies that were close to the bottom of the well (Fig. 6e42). Within several hours,
spider leg-shaped microcolonies occupied the entire space/volume of the medium.
In the presence of Caco-2 cells, P. aeruginosa cells lost the spider leg-like
configuration and were seen elevated high above the plane of the epithelium (30-40

microns) (Fig. 6f12).
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cells in dTC3 dishes was observed directly with an
Axi overt 100 TV fluorescence inverted m croscope using
wOb@oard3iG-P fl uorescence filters, at an obj ecPCTES2005/013465
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A e G e LT ol Rt i
medlL%ﬁ"é'%gF g %56@%1)9?%% git%:?g %e?ﬁ 18 d@éﬁ%}i Q‘Wﬁ (rﬁly%ls@érsb)i paittérn (Fig

presence of
6a). Bacerial easllsl exantined én tres p[&slehse @é@@lcopfédeltﬁ hioweyen developed a

chumpSRsaBSaTaPS DTS ASS) SOIRCLBI G ROREE CobE pan 5 polte o
the b&@ﬁ%ﬁat %ﬁ&'m}epé r(riﬁugfébgf I ct&MAl el exaRfinéd @b resBRek of PEG

ion O om shaped bacterial m crocol onies
3.35 éIEne forﬁ‘fned laag@ehinped aggregates endremained indhe bofpg of the

culturﬁ,vgglbgzdg g,qpé/glgr esg%%gﬁﬁor@Ca O¢ %?;%g‘lemlﬂgﬁ%cgb% %II? in medium

contamlﬁg?’Eé LA BRI s@dpeiriddsatdviedhe flarie oRihe dpithelial cells
tion of '10% PEG 15- 20 greatly di mnished t
(aboun& midrogs o mamtaining gheioslampad appadsarse Hao o). E@&Fefﬁ# gells

5-1 h
oxampy tihegugsdert e TS e Uhplasy aunfarR BbRem 60
micrdad-‘rﬁﬁiﬁg' (1Y 88), M@Wed@b@ct@neseeltmexmnbdtlm tine pfeaelmee of Caco-2

6e-i 2) . Wthin sev hour
in medymsioapaing ¥ G- 3AMArOGuisapnaes hishesaboyE e lane of the
eplthglloaC g/ \ﬁg }ﬁzﬁi?ﬁ\@l ihu rﬂ@g{i Wrrlwé(;cgatnt ({F“r‘% QQ @%@éx@fﬁﬁeﬂts

nosa er eg- i k

bacteHRINdiitaivae bbesredebbesdecrcabey byé?f@@% andyto am @ven
- plane of the_ e |theI|um(30 40 mcrons) (Fig. 6 2) .To
greatgedegrgs, iwitmREDR 19-€9. paf i aF6frentation of the

bacterial -epithelial cell interactions in three

- dijgengl, Hér ar?alegéuf@td é@ib%rfnh’éﬁt'd?é@o&@iﬁ@ﬁémprdmdhns

| mages ermnstr fed t at the two PEG sol utions
ExanﬁbléfmbeldeS ef;ﬂqstcsal onrreh?ée foruhpiahgensisheifent qﬁHM\N PEG on cell-

cell lrgt,%,rr I noi%gﬂsaig’gen? Wt H nt Iqafl ll% @5&@%@% %&& %Lzljéc activities as

d|sc|8§?&Hé@?ﬁe 1tqé e?ﬁé&ea tﬁ@d hge of AVEY REG WM tedwdd dj\r emdmate
. aerugi nosa were seen to display a unifor i .
deietérlsne rce&d:eﬂmteaqmoosn@ﬂ&weﬁm (&9 agewqrsm@ém?%é‘the“a'

oo P B GaF Bl SHGR 8,58 Esiyolasy dauchammoa o

dise%gstm%/sp!abﬁ&lnhélIcoﬁattioﬁsaassbb@tmmnrgmfdenhed\sepss
Ig 6b). Bacterial cells exam ned in the presence of

PEG 3. 35 al one forned | gEgapMPLLEPed aggregates and
remai ned in the bottomof the culture well (Flg 6¢c),

Metf 6L 83 PrBosh iy thsld/abhsAfibneanditidhs"aco- 2 cel s in

UTTI

The invention also prowdes methods of preventing a variety of diseases

and/or abnormal conditions in humans and other animals, particularly other
mammals. In these methods, an effective amount of HMW PEG is administered to a
human patient or an animal subject in need thereof. The PEG may be administered
using a schedule of administration that is determined using routine optimization
procedures known in the art. Preferably, the PEG has an average molecular weight
of 5,000-20,000 daltons, and more prefiy;ably between 10,000-20,000 daltons. ltis
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35

contai ni ng PEG 3. 35, remai ned suspended above the
pl ane of the epithelial cells (about 8 mcrons),
woreoonzd4e0 ng t hei r cl unped appearance (Fi g 6d)PCT/US2005/013465

corite ’ﬁ@iﬁt@@‘ﬁf‘ﬁ&%‘m&éﬁ HHENVINE PEG i< dumimisiemstt eThé HMW RE@May be
al one displayed a uniform patt

f cl
administeredsie) anynsiéitatie forab e 85 & P'EOfg@éLn? gehior ﬁr'él%%%s a solution

t
sutaes S TRIRNBORER: iR 08 A RIS G ks ton
compRgingithé MMV PEG;|amiac éinnlmﬂsaﬁnm(:l%]o@t&m) suitable fardjection into
experiments, bacterial noti serv

an anifaak adgmlst@tl@m%/ @%aﬁ?faﬂpb%!‘%@h“%(}% 1Y rcg&vspﬁ%%aﬁ faute; itis
paﬁlcﬁi@%& da 5&%&\% d A4t t@e WPE@@'MM&‘[&I@& &@IIY or topically (e.g.,

scl'osed in Example 5, this
trans@srenalige.s lr&s@imyésembd)dmmmwthe MG PEI%C@IE@@S\TII@O hefngct

of HWN PEG
adminpleref further Gmgissens Pappand sacres BT Siabp sngistige of
dextr%’%&géﬁq P?)‘ﬁgaﬁﬁ’ﬁ@ 'dbxtr‘ah doat8X Rfihedekihai- cdéﬁadolﬁut}vw\émd a

. uce or elimnate del eterious cell
fructo-oligrsactharide, |N1-acBQ/HDwge|@DtQ$@n(l@egdeXtE%1-m@ﬁd mannose,

stk RSB et B el g s geipaareec
comp@‘sﬁ%ﬁ?ﬁﬁhéf‘%r‘hbné@@Géﬂﬁén-@gawd L-gnﬁamdamed omatdad inulin,

derived sepsis. EXAMPLE 7 Met hods of r{
dextrancoatas by eid, sedtmeResrinE-qligpsApsRsIIdgSs B-acetyl-D-

gatadi e SRRy A R RIE e .%ﬁ%ﬁ%‘%‘hgﬁ%ﬂmﬂ?@' SeE

ani mal's, particularly other-mammls. |In these mnethods,
arrhef |h€§tﬁﬂ|0f€pmvtdmi methddwme@/ermmwanetymfaﬂsease@ and’
- human patient or an ani nal su { n _need t

abnommal ¢editieis, SHCH &% %W'B"t@‘?re%e%% |aﬁl;l SOl & @fmgd'a ventilator-
asso@%t@#@%ﬁrﬂbh%ﬂ i agrﬂléd debss m\étﬁ'gtiiiﬁg %tér@ébhtﬂﬁ antibiotic-

Ion |b ocedur es novvn art. Preferably,
lndudddedlﬁﬁﬁebapsaltjmembmausl ceﬁlusalnﬂamn@{pry)bowel diseaseés, irritable
000- 20, 000 dal ton

bowel olass6200800P P EORTOCP S, Bageies sy cripnic A TbUE Bgrome,
dysbPE@ éﬁ)ih(ﬂgme” Eﬁ&ﬂs@g%c%t|§MNr8ﬁ@ UFmanp ﬁa@ﬂmféutﬁin? séxdjally

as a solution, as a gel
transcrlil’aamdlmsa and infeotiors (8.g alexposwie tﬁ@juen\zqumn@@t cg)ntammated

by ag%qrggga%tt{ 2 ch M@é’@ ﬁ%rgﬁ@rg&%@ c}f‘@lrl So%ﬂ’(@ﬁiﬁdtﬁébemc E.

coli (E@*Et&)! %ﬂtéthéﬁ%'rt‘habe El wecatm@@z]l éh@r@aiggi@gaﬁsl'e E. coli, (EAEC),

dm ni'stration may be acconplished using
cmstrmerwﬁﬁoﬂm roteuires, Pseu@orpaﬁw aalugingsa oﬁ%’ﬁfﬁ@ magescens,

th PEG i S r [ st

Klebglgﬂ ﬁ@ﬁ%ﬁ%qcté}mlﬁb%ﬁeﬁe él%la#}é ohs, @‘ﬂ%ecﬁt}?_%wg/)bbrata
and iﬂ%@ll&‘) A9 S frefiirdebémbodinenti cfties enkthod o ereveoiipgichesnia urinary

ound sel ected fromthe, group
tractdeferfian. Qrdzeaing sugh AT ATRRION 2 HERRR é@a%qﬁwr%* in the form of
a blaSt 5 30a kP A S s MY Wandflifled Bisease prevention, a composition of the
invention is preferably used to lubricate a condom. In a preferred embodiment of a
method of preventing infection by a bioterror agent, the composition according to the
invention is provided in the form of a gel or cream, suitable for topical application. It
is expected that such topical application will be useful in preventing a variety of
diseases/abnormal conditions associated with any of the bioterror agents or
associated with a variety of chemical or physico-chemical agents that pose a threat

to man or animal in terms of survival, health or comfort. Such chemical or physico-
42 '
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fructo-oligosaccharide, N acetyl-D gal actosam ne,
dextran-coat ed mannose, gal actose and | actul ose. In
wae@shesenbodi ment, the admi ni stered HVWV PEG PCT/US2005/013465

chéniieanagisits ismiud entridseraganty capabledebiuraingaraitberwise injuring skin

L-gl utam ne, dextran-coated inulii dextran-coat ed
and w@m%yaﬁecreaée&d iBABtIGe o arepeeiEeuble '5353&8??&?953&13 of the
invent’i\érfcet yl - Dgal act osam ne, dextran-coated nmannose,

gal’act ose and | actul ose. The invention provides

nmet hods of preventing a variety of diseases and

almonerambodiment afitbe raventive mathedsr male Bealb/gdoice ase

a0 e S S s Bt 3350 B AW s of
the cﬁuﬁ] gmﬂe\%{ Hé’g(gé%u.mcﬁ!réh 9 ordSrau(NORRPEGHStafPsdUrts of PEG

tory bowel diseases, irritable bowel disease,
for the d8thapehiratiamotihecexparinventpthecreastie i dire@ad dnfodhe small bowel

e SRS BB JSYRRIREBY RARRE e TG A2E0G Py ol
The guneiif8isitb esitidd easieh adid sunirecindohe(cacom seabbsd méthtalcohol.

_-an environnent contanm nated by a bioterror a?ent sucr -
Mice ate @iginedds their kraes andiraIgivanoid0ionlys, Forty-elght hours later, the

* mico ) BURBAERSOSL ey LRGBG8 %

blood{dsesdxcigion of tge‘ ihiegidieng thet Roppyusft IétseuGontobmice will experience
" aerugi nosa, Serratia marcescens,_ Kiebsie|lla oxytogia, .
manipylateARhedieE WINOME REpAISSIT YA THPIRrSVRTIVeZRRIME T inVolving
iSRG RPRY 08 phoitlodoBu o oA, Ftert o
surgarplassodiated gut-derived sepsisitmée. i nf ecti on,. t he HMWW PEG
is delivered in the formof a bladder irrigant. For

o heRe ehRRE A apBhats ERYEn Wik B veRlye Bpfe T ekl b8 as
mice,@.ﬂﬁ@@}nids‘) d_@g@ LAHY S b sospdhnsuturaly sigrichatianimals as cattle,
pteventing i

_ fection by a bioterror ‘agent, the
horsasy gpats, sheep.augserehiekens turkeys.flusksi epess andamuelder n

the form.of a,gel or cre suitab '
domea%‘ﬁ?{egaﬁ"_?"&?." | 1 gveerkmﬁ%&eﬁﬁgﬁﬁsﬁgﬁﬁﬁs&r%,g%)&?écted to be
appliefNk k6 AiRmsMrhproig el hdalih) and difkeexpedancy,afineany pétients or
di seases/ abnormal conditions associated with an

cand'tdﬁéeswb‘d&k efdevalening acﬁisg@%e)anélpéan\ﬂwr@abﬁﬁ?m@ésaggﬁfuch as

. chem cal i co- chem .

suim L o SRS Bt BekoBs g,
derive@¥epsis; nStroliziehesritercofitis, pmtibiaticahdficdd didrrheapabl e of

burni ng or otherw se injuri ki d whi.ch .
pseudemeaiEanouaeelitie a@rlnﬁ@fjéﬁgﬁl*&g%ﬂ @P"I& iggass, iriaple bowel disease,
S . i nt.i . i . 0f

neut BRERESLLARSIRL. (LR e D ode sy ARt s
syndfdmé} m&irdngtgrﬂ)kao@lit%mﬁ chrpréo usnas teandt infieotions, sex@allptraosmitted
. is injected into the base .of the cecumb i rect '
diseargsdped iRCIAHEATGHS é?@efb'P{?fw Sortp o Sty are

not Iiﬂfiteg'“:tg’, é%aéﬁgnégicﬁéﬂ%oﬂ UAR oY Sbovd)hEPpRSFdnRBimethBas
needl e’ s directed 1nto the small bowel
comprise administration of a composition comprising at least 5% HMW PEG (5-20

kD), by any known or conventional administration route, to man or another animal.
Preferably, the preventive methods are practiced on those individuals at risk of
developing one or more of the aforementioned diseases and/or abnormal conditions,
but it is contemplated that the compositions and methods of the invention will be

useful in either a prophylactic or therapeutic role to broadly treat or prevent such
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(ileum) and 1 m of the PEG 15-20 is injected
retrograde into the proxi mal bowel. The puncture site
wo g00bi0ed3of f with a silk suture and the cecum BOEDR®AS/013465

disEL M & ShRSHRIF coMiggriaireentieupomriatianst dresub-papdstiamsiotiman or

given H20 only. Forty-eight hours later, the mce are
other§UImlais; ed to a conventional hepatectony procedure

i nvol ving a 30% bl oodl ess exci sion of the |iver along

the floppy left |obe. GORAMILE®Bce will experience

mani pul ation of the liver w thout hepatectony. The
Methguls of nionitotin aatdmm:siraﬁ ki Pstration of HWW

(F; S Iﬁvggf R §ng$ %@S rﬁéth%%%%bﬁlttsn?%baﬁhﬂgﬂéﬁon of

rrved sepsi s
HMW PEEGEe R Qe appbhtemdnte nbeuolmdnctmmnpgenetmdselabeled

care O t
HMW S G g istaredsalanevpr o birEso Wik HalouRd WM G, and
e a3 5a g3 BfmeR) B2 ENEHELS orehfen) s,
mcludirk@%w;ﬂé@fﬂﬁblm eetarhiingltores. eT e parat 'éabeled'blsll\/wrjPEGabeens that

2 labal; ondeipCible SATBOBPdCi ARy &8 M ey eteEnad SEFIRFEES, or
the Hw(ﬁﬁé lgg\ﬂjaﬁ’ﬁe@fb ?qgg&‘?@ﬂ c&rﬂPQur‘id Hat |§é§ﬂ'fatﬂé of associating a -

ear acu r chronlc otitis nedia,
label WetAtHIVEY PEG $ofomiasedapelsuad rittached tol EIMWERE Seprsdasigned to be

cesoQ s SR b 3R o The
HMV\P@?@r isdh 5&BAsi p% 5ihy BBl AN80Ab Al KRBAPEN the at! gnemn@ PEG is

000|t|s ncreatitis, chronic fati uesndro
label@tj/ tha desved Sﬂﬁfmdafrthrhedetﬂat rl’tos'lamecoﬁﬁbql" injthe &EhWUJrfﬁéogn'ze that the

level mllL\ggrr ég.etr{%gi ar]; |a$)§i agé Sﬁéﬁ%xoa O?B%fggﬁléﬁ d One of skill in the
art wﬁ%ﬁ%&ﬁ!bttbgig)ﬁ)mi@ﬂ{e dé@ﬂe@dﬁ lalbatingaiging mutlnemaptedlzabon

rax a not ed above. the preven

procethn’b&d g hedalp@,hls ehamtﬁahlwshmm torihe MW BR S BY @i e bovdlent or a
covalg,n{rg 3@%&' I%ﬁgﬁb aSt g% FW:%E%a&ag/ut%gs{ﬁ%ge bMaBé'lycd%%le
boun@R8tHNAW PEGTR preRireddr ThbYenshe op rae;eeattament |B(aﬂzbu§eé to

d h
Subsggggh;, Eﬁmﬁ@ihé) hielagial vty oh BN Bieadpisani i ofsuffcient
abner na
biologyg; 8@%@&3&%#&?@%@5&& érdtpﬁg&?ﬂé gm%%&%uﬁ@éﬁeét%
dlSGlé@é’ﬂ Hérélrﬁl) eT i & typicallg plchievetdi iy adjusting ’Eh@eldMW REGdabe] ratio,
br oad é treat or prevent suchdis entir g.lémpu ati g

as weule- b kopwn ﬂ@ﬂ‘se %FF ﬁ%iY\e'theof aivesiprar e siampeoectle of
HMV{)% ds lsoé @md?ieﬁibﬁfa'b@& Wil BB Tdreattachment

o con ates thods for noni-toring
to HMWPE(Swmtsmmﬂlanwmtlcm of theibiolagieal aclivityfthereof.

treatment. In such nonitoring nethods, |abeled

Labels contemplated by the invention are those labels known in the art, which
include a radiolabel, a chromophore, a fluorophore, and a reporter (including an
enzyme that catalyzes the production of a detectable compound and a binding
partner such as an antibody that localizes a detectable compound in the vicinity of
the reporter). Exemplary enzyme reporters include an enzymatic component of a
luminescence system and a catalyst of a colorimetric reaction. More particularly,
exemplary reporter molecules include biotin, avidin, streptavidin, and enzymes (e.g.,

horseradish peroxidase, luciferase, alkaline phosphatases, including secreted
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HWV PEG i s adm nistered, alone r in conbination wth
unl abel ed HWV PEG, and the | abel is detected during
W e@anEsE on a continuous or intermttent scheciUs2005/013465
alkéh‘ﬁef‘ghb?dﬁyé% {OEAPS LRI dttodiedsy; B- ghiduwonidadéechleramphenicol

HWN PEG neans that a | abel, or detectable
acetyltranpferase). i Ehaluse of Byclm repaitars icwel) kapywadadhose OE»WJ} in the art

and ig &%Cf&?ddagﬁ § e a?|§ ?ggaé?’lq agje$ep8{%§ﬁ sz U.S.

Pater& ‘N‘o SIS 845! AREILES npéteﬁiﬂ; NG Bexy 7t 43 HVIBKBFD | any eimyn‘@ned

be "associ ated therewith are aI so conteml at e

subsua«es,.mmemmampemnwertea \odeiSgable KON EREY SPOHEL PYMeS,
oS oL By B RS PoA B oot e

EnzyrﬁE‘%ﬁﬁ)stthatefé< ids| campdirisacdpabile bf cwnmgmoldotdmectahle compounds,
level will vary depending on the | et hod

may aso betlabelsdn cetain GMDORIMeNtsAs we@f'?e WBPr%%O%BT gt U.S.
peterfE 144y BB SRR EAARS U PR o1 7, U S

PateitNG @B, 860 75¢2; HIWV PEX@nbiNoa 3;339, 33 ahdid. SoPaﬁrchﬂaI%Q% 345.
bond that is stable,

Exenml@wagéloli%gﬁr%oﬂal“' N BURS. B0 m Biesplefy fluorophores are
fluor 538 e{)ﬁlfé%trﬁﬁﬁ?ﬁﬁﬁ@'éﬁ nyEJ aaglioAh ! AsdgRsEn flsoradtersiiprdtein. A

preserve the blologlcal activity of
prefeHMMﬁ’E@ i$ prfhmopla@neosuqufa$ﬂm¢ree¢:@nt bi ol ogi cal

act|V|ty to realize a beneficial prophylactic or

BB ad ke AaTLERRD BRL A rpBllehply han one

labelr 3 bRe efbydiHleht, %ekmb‘éﬂserﬂeQ he idertify tHevieoatidre of the HMW PEG
relative size of the average nolecule o

folloviing ex gecingdraaiaters, Whitka saeord {pbef i %ﬂfé}'fécH%an% more:

ui tabl for t
microhesJpsy Eﬁa&jfh% ét?q?lf% ?B‘& Ca@?% g{:e@ic t I\)\(/HItl{'n ';./At ﬁ?&?bﬂ? rhidtobe. For
exarrkﬂ@eé fdiforiagithethed rhuﬁﬁmjdmﬂmfesoamaatmmaadﬁe HMWEPEG in a

Known in the art, which include.a ra

mane¢r thabshibstantially Prriespewihe bigigicel rasﬁ\‘}?l S‘?t?‘lﬁ HEW FEG; and

o R SPEUEEAREREbCSTRgptbnt e s

gala@tbhlubgfd)actﬂfma} hTI'be dubressein ldealiesahbdd MYWRRGowhile algelored
(blua) peodiert | lacﬁ’fcet TR e T A e ot e, QRREN ot icrobe,
suchs%ssé n%%!t af iy ?fnv%ﬁ‘uéh 'é%b%blﬁ@é& 'n@or'ilﬁﬁlﬁfgl rBBthodevgherein a

|cu , exenpl ary reporter nol ecul es include
smglbl IabelrproaMedlthls isforeption |(Id9; nthedndation phEMW? GG and an
hor ser.adi sh per oxi.dase, ci ferase, alkaline

mdloaﬁeaaﬁ %R enpﬁ(gfl%mf% l% cretedal kaline Ijh'o i se' S

- gal act osi dase; b- gl ucuroni dase; chl oranpheni col

acﬁ&% bbtamishabasmyue KRBWHSE ted arunhy benasedeinghé snowioring

to those of skill in the art and is descrltg
methiods af the intergionPadevaraNiactoss vilvindgence)the detgcliap ﬁgﬂmque

chosigs, Moo 39 Ve GRSl Y BpikiSa B Ea v fporiiag fo.o-
epldgﬁggpn%%{%rdﬁﬁetsﬁlrﬂ eheehadl or reglinen dodhymueps ot tissue samples),
the level of discrimination desired, whether quantitation is expected, and the like.
Suitable detection techniques include simple visual inspection with the unaided eye,
visual inspection with an instrument such as an endoscope, optionally equipped with

a suitable light source and/or camera for recordation, the conventional use of Geiger
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i ncl ude 5-brono-4-chl oro- 3-i ndol yl
b- D- gal act opyranosi de or Xgal, and Bluo-gal. Enzyne
WG asHTHEBES, as corrpounds capabl e of conver si oPCT/US2005/013465
colntddl &4, ‘ﬁ@hﬁkﬁé‘&'ﬁm@% dasoumbors ahisd teelikes eldsaniynotber datection
enbodi hent's, as woul d be understood in the art. U.S.
techmnaeé«mosvrtleébﬁlaﬁ@ | abel s, and their uses, include U S
Patent No. 3,817,837; U S. Patent No. 3,850,752; U.S.

t eng
AR il Pty 1R g e Thaeds B FRERLE, ore

usefurha tinfixiggrhatieatinent nmumcts Eorexdropiees ceomitqringrmpthod may

e et AR oI PSR v
a desk%b' Q/fﬁ%g‘ﬁ{ For 2l S8IU B bF Afikidee B?HWS:’E’G? t\Wakichny Bliverad to an

nvol ve nore than one | abel n one
ep|thembcel|l rseich ,ascthe dpmbehals@ﬂsezftln@ epteanalit preentsy 4o tieat

svimsetar, Epores el SRS 2t A EEASTE boubll fidbina

treatr{1éﬁ‘t§f Bé féaﬁ}ta{ébb% eﬂﬁb@@dpﬁ@ InspReEeS bhhAsntektihalatact exposed
emcroe or exanple, a nonitoring nethod

to labeted leﬂﬁehrwrmgn@rmmﬁto@bﬁwpte@ HWVPEG in a

- manner that substantially preserves the biol ogical

S i B 55 ot B o st e

capalSle (ﬁ@dﬁ@h@%&@ aﬁe?'@@tmau efp‘lthe]d'labcélll comprsing contagiing zegicrobe
whil e a col or
and amuetqatnagbﬁ@maﬂal eell apd Gg&q?‘ﬂﬂﬂaﬁmr% ‘??g ﬂnﬁ‘ﬂ%ba‘ %? got fre

epitn P B Beirf iy BepRicEROMRE Afhe ot 8 Reteien ahbadment, the

lntesigiél;\épﬁgéllél feiet és mﬁmbhi&ize?mr’( a saitablesarface asuenas thepgitom ,
‘ and_an i t

andlousiamotis tieRU el dacandibeBIE R Salotaght & ks abel, o

an m#igeétngbw c OJS' %‘Peﬁﬂr?{ aBfe bhGerdiuang bibteSlaBRy ploduct, is

ors w e deteCtion techni que chosen,
addedrprionds,ng ddvmgl; jhnadet‘ecllagsltep t hiee maniteriagi aethoglsj reay fyrther

comé%ﬁdnélftﬁ)r{ %)ﬂ?r@%ﬁiaﬁ@ l‘%’ dernﬁﬁc eII uQ- I@]g&{%eacidagd]ﬁoe%?émple
suspégl%dl cﬁ‘h%hté?ﬁlng'asfébtﬁenﬁfe'tﬁblﬁﬁ‘@ ﬁ@ﬂarydﬂetlﬁlerobe |f present, the

guantitation I's expected the 1ike. Sujitab
mncr@tﬂaleenzyme Begataritgsidase wdll cleave iBlwe-gal tasyigld a ﬁ@&@@b‘@rﬁ)‘ue
wi th the unai ded eye,  visual inspection with an
pro P?Etrunent such as an endoscope, optionally equi pped
wWth a suitable |ight source and/or canera for

r ]Sﬁlcb;rféaémaadmiélﬂ EOAVRIIEIaly ak/aMe irfteSinal epitbeliajrcelds (e.g.,

Cac@ﬂlmﬂsijé'lfglﬁ? |1t'|t$B 376 @l'ﬂﬁii? Q{DEH{% 'ﬁ*aﬁeégtﬂg@@r%? ked to the
well a PHQ,VQHt‘%r 6ﬁ5%a {:&Werﬁ'&ﬁaf‘@%hﬁﬁhbn% BRIdNedmp is collected

inoptimzing the treatnent
and It‘fﬁ*étpgrﬁh aHauid ﬁaamalsqahcﬁphiam buifereg swnbod' heelgqbtb@ pheseg of the
0 optim ze the quant
mlxtlm@@cggtag"nnglsgs%nﬁﬁqq, Icn%bggdi/s%rbtalggg ?gtgr atgy} s%taoole Wlon ie.,

separation of gross solids from bacteria in fluid suspension), decanting, or the like)

and dituted 1:100 in PBS. Bluo-gal is added to the live microbial suspension. The
microbial suspension is added to microtiter wells for 1 hour at 24°C, followed by
washing of the wells with a suitable fluid (e.g., PBS) to remove unbound microbes.
Microbes unbound and/or bound to the immobilized epithelial cells are detected, e.g.,

by counting using polarized light microscopy. In alternative embodiments, an
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a desired viscosity for a solution or mxture of HWW
PEG, which is delivered to an epithelial cell, such
w@goobhe34api t helial cells of the ear canal to pPEWESI00D013465

i 'ﬂd’as%n_?‘"@ N W’ﬁéte%’b‘é@hereﬁiwe\/\wx/ch@‘untadm imrnoadlogicahtdagents
zation of bowel or intestjnal treatnen

being faamdmh»@(sa,»epewue mm% OF RepEANab ANBPORY; qhipagly ﬂﬁ?ched to

alabei%@%tl géﬁ‘ﬁ%gﬂ b"%h%%h 5T g E&iﬁhgg% F@tnhteolrln\r)gntl on

include a stool assay for a m crobe capabl e of
adheIdfRgilltiA the artnm&%ccbgnlzemathmllmar titaainltesimarbeplﬂ]ei@l cen nor

the mé%ﬁégrégﬂnrgg%%m%be ol aBongh sUgh i Biqgiath sy
facmtq%%' %ﬁtéeé det& J,onﬁongﬁ;rc%% A @SR PereitHaNaI Edlist fFQ)raaNample in

erre ment, the i'ntestinal epithelial
one effddirani, mmiirhoiizbdstoal microhblie brarghideto consart adth ar

mtestg\gua&rtrl}pé&?/ggﬁ,g}sﬁtggﬁpp fnﬁaﬁllé% ! Fgglgp\f\eok{e %fl &llﬁ\g%@efecogmze

I'rect

that ahggﬁkt?ﬁ%cﬁhlé‘ﬁngwhem @R 8t rﬁé? paliieRftoagihahe mﬁcﬂ)blal

is added prior to, or durin th
suspeiﬁimntvwﬂgp&?;ermed Tibielsrhming any 94 theeknows '$ﬁ9n‘PL¥N . Also, as
rise f fre I re
nOtedEﬂ‘Wegé‘Py%oﬁ’M@Bef'@ 4 b?a'f?pe%Pt% é{?eqw COnt ai (ra]i ng
a | act ose-netabolizing prokaryot| c mcrobe; if

rrﬁé ¢8fated E%&tcﬁ@lh%nmpmldbkaMrmmm fm Irmicroblal cell
eave Bluo-gal to yleldadeteca | ue pro

adheremeeaidoprisiegen ephelialGaliang apEpiossl Tor pipalg HHPVOb‘a‘ el

canoGRgH P s AT im ST s AT o

deted;fiﬂb'haﬁwﬁtfrobemﬁcp@?rtred kifiistiudess ag intestimal@pithelialicell. Other kits

echni que st oo e i oIIe t ed and

of thesinypalian SITEIerLoMISeA LIS a Tugrontere phe PPAIRE
phase of the mxture cont ai ni ng suspended m crobes,

szpar a@l ﬁlgﬂ'téﬁng@ methdd \%the@‘!%@té‘d' by ht iho8ntidn - an  assay for

0ss solids frombacteria in flu

mwrcﬂd@lﬂﬂ@%;ﬂnﬁblcneclarthlsn@etfmd tthhe relatioe oaﬂascﬂmqjh%oghq@glty of a

M AT SRR NN T —
techﬂgﬁé ﬂ’i\)é)'i\ge{s é‘)ﬁidsﬁré 82 any hﬁé‘ﬁob@tto?ﬁ&@ropﬁlﬂiﬂmmdrd@ﬂon

h a suitable fluid (e. gg
chromatographg amWouidobmkab@%thMﬁr MUﬁ@éuAdF%‘g@P69t 1093-

10990(%@5?) téacérggéétg%'r%b eﬁ%ehgg in ﬂg ﬁHt e%\rnlﬁtheﬂ' exemplary
techﬁf?@é?/?ggﬁébtoéér‘bcg%t @Fm ?g}rtﬁgrféqugédﬂmaml vaatitermr uylaeelwater) of
any miorobe! 6@|edﬂlajtal@§géh¢ '§0|t?e||V|H§OB' d@%‘ﬁé@z)‘*@p‘i@ £3Q02),
d
incopgraiep Thern i ane8 s I, TFlorophote or a
chronmophore. One of skill in the art will recognize
t hatoreétibetirhést ofrd hmmphbbmny Blsdy fdr memltorm@t PEfe

mcrobe is required to b
adminigicaian;, gaﬁtpglgsqm@le is susger%cwg) in éd mﬁ sogautn;] 8 ﬁé{gﬂ)uﬁ’er
7.4) containing 0.15 M NaCl. Microbes in the suspension are collected by

centrifugation and resuspended in the same buffer, and the centrifugation-
resuspension cycle is repeated. [f feasible, the microbes are resuspended in the
same buffer to an absorbancy of 0.4 at 660 nm, which will permit monitoring
spectrophotometrically, without using Iabéled PEG. The microbial suspension is

treated with xylene (2.5:1, viv, Merck), the suspension is vigorously mixed for two
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facilitate accurate detection of mcrobes adhering to
epithelial cells. For exanple, in one embodinent, an
WO pawolo7i4Beed st ool microbe is brought into cone@UUS2M0%/013465

muﬁuf@@ ArggrtdereRitiselivaleddel dettierfrtr 20smimttes atrshirh tereperature.
Further, one of skill would

The psesetm;blce‘ rmicteescive AEOHE PRABS Ty adk SeBimMRY. Sssamle by
spect org(]?r%%ﬁ'@ @tgmﬁﬂﬁﬁgg ggrégséfﬂépc? ra%f%brr?rﬁ A piafiR d@ﬁtaﬁlﬁing the

Al'so, as noted
SOdIuﬁbﬁN phiaitey blsffemts Uisdzeto elimyinbte backgroundiet ect cel |
er

g tepce In a rel ?t ed aspect the invention provides

a ki Qr assa I :
iphedog o bR e e SR -8l by BRI RG, metnoas, i
prefeﬁéﬁ ?P{ét[;iﬁerﬂl\ﬁW?’E‘%F bg%latﬁgi?qﬁ%mﬁletlﬁ th@ﬂu&puéétﬁtd ebtain the

Foto escri bés a known nethod for ,

microhédl eatpeagsian eindrarefluid usedfte dileie thetmicrebigbesspansion.
|ntest| nal epithelial cell. Qher.kits of the

{
ATl BT piRTRed 3%dgt BRBbmBl e Hotompametod
comp?BmgeéﬂPbéé%ddenkh@olanWbprlmw avhiels sesnpirises an mtestlnal
m crobi al hydrophobicity. In this method, the relative.

epithelial aBK cand @ nﬂymbd@wtblmgjtftﬁ detepnimnationAf reigrqbials
hydrdioR; rft‘g??t@pge%%ﬂgaa‘é;t%pg@gfé§ BhiiRatinAl e‘HHPceIIArReIated kits

VES exposur any nicrobe

fuﬂhé&dﬁﬂ@ﬁ%él smttreaslatﬂtmnommrermtao@mpﬂey as woul d be
188\3/n |280t2he art. Ukuku et al. . Food Prot. 65:1093-
et futger, %i%ﬁlgﬁﬁfl ngtrfﬁéﬁ' Mgk eghd E6mbhsinbbtaining

a sarﬂ?\% mh@s’uﬂé’ﬂfﬁf r#di deteafind Pl’\oﬂeéﬁa/@dheém%iﬁlemw Awgttethnique

Ienevvaer any m'crobe. See Mpjtan et al.
for dEt@b’cuag MAck Irebtmﬁadhésmmtlvny kmanMghQ 200ppy be used. "For example,

PA! ncorée?pg{?gt o h eﬁ%/ﬁdiﬁ%ﬁé%rﬁngleqtlp%ggs@oﬁ/?fdr{a?tr}{on&ﬂonal

tb'SB i spgﬁ’e%dérl:‘ébﬂ‘?é N singlestiegih, sldmyra, hemanized or an
antl g ;fag,(‘g&é(]ﬁl H 50 MM sodi ug?nﬁpho;p at e buffermﬁ(pH Y

other:fmnﬂrmfram@ody keommache ad) éhafispecificatiy ée@%ﬁsp'ﬁﬁ) are-

t b fu
I e e —
in thé %\rtr @FbeaEEF‘SAB Wyebraf] Ih‘hrﬂunéﬂﬂécmtgflﬁlb) @snditrm liles w&uemaiwely, one

he sane buffer to an a sorbanc
may\deltem amarbobxedrmte -binsling @ﬁpa@y é:’CQ\ @?@;ﬂ@sﬁq egﬁ]eymestmal

eplthtqh@ t?%rt&le M%éﬁ\ﬂf (Jé@lATT@c/tW rirﬁtna@%ﬁfé%bwéd £.9., by |

mongéﬁrﬁ@ﬂﬁﬂ, @Qné,—&pﬁhglﬁtgl @l@dtycalmréfadtefme drkirk R fdf ianeafithelial layer
ri 1T rif i rowe o settle for 20 t
prion terpad/ar dHENY TEXPQSHUER &3 8SaRRPIR; N %g]gecﬁﬁ S? ng 5&%@@%’% pro"'des a

DRSSl eepE ST ng P ectpfahosr

actl\)’tm(cder@t Ublﬁlﬂiﬂgcmﬂtvﬂy)jl @mdrhasmdotdmg)tmmwenm ﬂ@ludesany
use o elimna |

carbeByleats kaABBGING B BetaHnesE 41 £ RELEERIPEHERothg PA
lectihfadhesin activity (e.g-, binding activity).

Example 9

Treatment of Gut-derived Sepsis Using a HMW PEG-like Compound

Male Balb/c mice are anesthetized, subjected to 30% surgical hepatectomies,

and challenged with 200 pl of 10" cfu/ml of Pseudomonas aeruginosa PA27853
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preferred that the HWVPEG be rel atively insoluble in

the fluid used to obtain the m crobial suspension and
w@nooedr4B@ used to dilute the m crobial suspenBCDOS20051€13465
in Jéc'tédﬁf%ﬂh”@ﬁé%*bﬁwb‘%tm bg*esreat keediegunoturdilbtedyin sither saline,

PEG 38D 3aHaNG) o7 MaarBRAESIEIG 0530 PP ESDt (s WY, Bl as
descrﬁgpé{?%%ﬁﬁqléqll Ghstant L%Q%E %mmmﬂﬁee@end HMW mPEG

on mcro ; I‘OpOICIt

are prgﬂ/lm‘eelr fdwé@thgl thelrahiae/anhneedieemtortbe smﬁlltbmd/ela(llelé@l) and 1 ml
el at e

of sally BEGHRSIOIHMAN TERE R Brniegad Tetgrdr S fyBrkimal bowel.
The piuﬁ%ﬁﬁf?e sﬂQ x@ﬂé’d’ bﬁ%trﬁ? @ﬂﬂ'shﬁ!re%dr(ﬁb%@uﬁpmw&ibw with alcohol.

Intestinal flora and detecting
Mice & lietlhreledltn/tlaeiheagas aodiarg gwenAHgOtOé\d:;hfﬂr(ﬁfﬂ@ negk 48 hours, all in

accordancauyhiee saeodeigoy eiped 2Bare i EXelifdnes: n may

be det ected using an anti body (pol yclonal, nonoclonal,

Bﬁé’}éré ERSAREY tS usdbrableahEabsltsgtammed lmm@ HMW PEG (15-
ain, chinmera, humani zed or any other formo

20 kDanse@Ecgure Aoaund Example Ar Thet ﬁatlstga?ééigmf@am of any protective

effoct R G ey NI RRF st PR RITE Roe Ry Gt

e.g., ELISA Western, immunoprecipitation, and the

| Ot ofﬁémlﬁihrta@arEMbuIddeerra’gand!ethetaanMW PEG-like compound is
car bohydr at e- bi ndj tin/ adhesi

amengble KeAssRIIer ?rﬁp{e&gyg GBREhadaER guldashBScais deveibping after
surglgﬁtlht%‘r\;e%ﬁti% sPu% ad § %b%‘hégé‘%%tdinWYh%e %Eﬁﬁjb"uﬁds rés@onsible

oring etranselthela el ectri cal
for a sesusﬁmlycmgmﬁca'rﬁmota‘ctme efipict, ksl resiealedywyr therifighen kxact Test

(P<0DRD Frareitbraly ifERRaES omudu SRt kIR Bialiod Asa
contrpla'bhﬁﬁ& ftld\/&ro?'b%@nai ebuligtie ebtacdilents, mucosa, liver, and

esin activity (e.g., binding activity
blooc[:tdaqrbd@eréommrbtodem@redhaﬁhe%m@mquﬁiﬁ exfibi @estazwlca"y

N N
orgarﬁ@m%rsub?éd’ééd Ws@@en\(}?h&i)a I;Elé_| irfosy czdlehgert th absence of a

derived Sepsis PEG.| i ke Conpound Ml e
HMV\BHIBﬁ-hkmcmp@uedanPdmﬂh@t ¢Q"éEP' tl@ampaxbedn@lsde@% fhe 5 assays is to

i R EEL S A 8 3 Rt

case%Q@ét%r@éﬁn@tﬂérLﬂwdhrbéihgmermt@d:tbhﬁes SAlHMeY PFEEEIIBe 86mpound
(10 or nononet hoxy PEG 15-20 {‘3 Elﬁ;) %
accoedmgé@thfewenm's exnseieniayield asialsing s%éPg'EQW{)ﬁy crease

R AR BTG sraintn, b provnian

dissdrhinetioh oftddicktable dévelabf the pﬂﬁﬁgénssﬂmeovwanvmamsm
ected retrograde into

suscgaﬁ@e&e QUsTpEVEd SEPEg oY E’W‘{Sﬁ&e\” §ma{1 3§ﬁ%‘¥ﬁ @“&‘nqg' egygnt placing
an offEHiLH 2% riskRPBEJeidbing RitiRdtRled sepsis may be any event known to be

associated with an increased risk of gut-derived sepsis, such as surgical
hepatectomies involving a greater or lesser loss of the liver, other surgical
procedures, or other events entirely, provided that such events are known to be
associated with an increased risk of gut-derived sepsis. It is expected that HMW
PEG-like therapy will be effective in methods of preventing death or serious illness
associated with sepsis when implemented following a physiological stress (e.g.,

during post-operative care). Further, Hiy9V PEG-like therapy may be used prior to
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Mce are returned to their cages and are given H20
only for the next 48 hours, all in accordance with the
woreiohotaBogy descri bed above in Exanple 1. ResPCT/BESHOE013465

phys DI%@%W %ég?ﬁg[(?@*ﬂé’ﬁé‘—‘é Brativessdré); upldeatineuimstsinegs Minare

see ure 1 an
introdis¢titri sﬁmeaatregsga pradietals. & | QAYRF fg%tsggﬁ ﬁ%lOHFf'E@ﬁS jof death.
e BEGRE RS S B eind ol S Cvann

disead&@iddrler épgﬁﬁ@m%llo‘bndnbnedﬁsectabedmthygutﬂierued sepsis.
protectlve ef fect against gut-derived sepsis

devel opi ng after surgical terve,[;ﬁ]l on such as a 30%
hepat ect ony. Those conpou '?p sible for a
statistically si gnlflcant protective effect, as

" AYAR BEGAYKd BOHnThSiNed StiBllizesDéliv biOGbbaglifus GG, A

r ounds according to the
Probib@iceTﬁémewﬁz: a control, one-way ANOVA of bacteri al

counts in cecal contents, nucosa, liver, and bl ood nmay

SBaPaRET o ErE RS Be bl B LEe BB B lLc
mduc%Q ‘Pﬁé‘ BlSres8léraskoytdprofictive méabbhock pfotemg&sups‘iﬁsand hsp 72 in

jected to surgery and a P. aeruglnosa hal | e e in
|ntesﬁMeatblsellai@eB$ &eawwggnai WeS etg DL ARPICRHEH LM

(attorgggltdrgg% t;rg(%tg@é /40 s Igﬁli(ﬁri'l EOH?GO Oﬁoﬂr@tectlve Factors

r'oce ure such as
Derlvéd?fmlldr@ﬂ@tlétaﬁﬂ}CmdematEMa Mlcum:garmsg‘@ﬁ angsnaming Eugene
und ergm ng hepat ect oni es.

Changaars! Giaing PEUDAES KBTS S pETPRIF Ed T By eference in
its enlst“ @ érlffgb{ &f ﬂ;\IGQHéFd ol c@ﬁ@ﬁ@ﬁé& nh&EFHOnPwhs 'lrsthgated to

ood bact rial counts, and preferably
deterPiinY Fridranistcitiondniting prasence aﬂ@tHNNMtﬂéGH!éseélOéﬂRﬁUndw\@OU‘d
pat hogen. Moreover, any organi sm susceptible to
yle|d@GVJ@@f<P\(R§Ge'§"epS| s may be used in such assays, and the
event placing an organismat risk of devel oping -

- 9G4RS 'eY(Egnﬁn%ﬁ% SedRibeBan AR FBARABIek AIBAW FP[éGt(eS 20 kD) was
associ ate an I ncreased risk of gut-deriv

| usedmegﬂwwmadlkemompmmdmngﬁy@mg adyt mo,t@e&olon) cells

weregkggtggjﬁcg% ﬁ}es%rqglé(?‘c\é%@ht é&%n%rjevae{:oncﬂ{@@er\n)lyjméﬂbﬁé‘zed mouse

colorsit fiteSit %?ltﬁéﬁ‘alkféﬂwﬁetdérh@d C{s3i 0 (tln@lmdwommbuaa that expresses a
I ncreas i

k t-d d i
lransgeat RWIEREIBTHS-SNSHUPE VA Iaras Tehitigan (AT releh Ggatrol of
an 1@%@%@@%}%\%@%%&#&88 p &lf MHGE RERS | g ﬁﬂﬁd)t%ff eqfhé"cbhs were

ow ng a physi ol ogi cal
a geﬁ%{c;%%%gt of Or, ROWHikfead(Vanderbit University NashyiliendN). 1ne of

| i ke therapy may be sed or to are u
skl rf hewarb vl ieso oz Ba HNEG ERATY Y Pb fié'\y Hifi§fentiated

odfpaf I e Srd il B it Bons zwaM? bamsors
mairfERledUrtier peraissiveptamitorso@38C th RPMI 1540 mediven with 5% (v/v)
fetalgnlgxsv?rriggél\wgf;l fgg’%rrg&rlmec Ionr’ggllférlo%?y aif\lgﬁlé tbggBE\“L E%rand Island, NY),
50ug/ml streptomycin, 50U/ml penicillin, supplemented with ITS+ Premix (BD
Biosciences, Bedford, MA). Under non-permissive (non-transformed) conditions at
37°C in the absence of interferon-gamma (IFN-y), these cells undergo differentiation
and develop mature epithelial cell functions and properties including tight junction
formation, polarity, microvillar apical membranes, and transport functions.
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Exanpl e 10 HWV PEG | i ke Conpound Stabilizes Delivery
of Lactobacillus G5 A Probiotic Therapeutic
w@endiotisened nmedi um from t he probi oti c m cr obePCT/US2005/013465

L@@H@W@f@ Bltalt@d @I{B(&é@@t hy oEILMesO? per ﬁ(immab%umc@ture dISh After
rotecti ve nea

24 hoyth oharowth REBS TS Ao 357 ol slachazerts fenef i réflaced
with I@gg%/ T%g%%ﬁ@%éﬁ&g%mveggbt%gghoﬁﬁfé?gﬁs% conditions) for 24

hours't€xllonrdevelspmentraftherdiffédentisted dolanaayiepheretypandells were

veategRel St g b2 20 e AP DRGR) AEnS otrr

Q condli'tgfsoéspa rﬁécﬂﬁéféﬁ‘ a4 theheysrand Bubjestedntol Wekiorn blot

e therapeutl c” condi tioned nmedi um was
analysipyest i gat ed to determne if admnistration in the

presence of a HMN PEG | i ke conpound vvoul d yield any

Eggflﬂw 3 exg%gﬁ%@;&&geg Ip(%ﬂsbrﬁ%p in ice-cold
HBS @%@rﬁm K\@a@lomm@blamd nIANTE PESUStY 7a4a)ul Celtower: pellated (14 000

I's were the subj ects of the assay. YAMC cell
x g foc 3RdiecPdA AL JOaMASMPEratHER). oDIESRROnIcs T ieespithars buffer

[1 Oml?lptﬂ @;!Ja% S@gy X‘qﬁan@gé’@\@mw?ﬁa tpg\rléﬁﬁgﬁés gﬁlg'l?)?ete protease

inhibi@Y48ckiail gRothe Molgeniaf B&%&)fmuaideindmapodls Id¥)]. aRrotein
i nterferon-gama sensH;lvg, portion of t

coneqiionencsaannslistis HaHoRB ARl 08 G ird” Selples
were K\?b{%ﬁ%%\/@ e amdtés H%N S4&tidy of NS DMEMngi STOY buf@fethen

recogni ze that other readily
storedwei-BatT end asedevithinalneywek.f er enti at ed i nt esti nal

cells may be used in place of the YAMC cells. YAMC

 Baolyesiaont Bhghass AR R EROESRE 6F pfotPi Ao wese
resol@f Hgﬂ 25.?#’ dDQlF"AGE arY fahsfep@d nﬁ |154\H'§\me%m$8bmposmon
an Ong/ m

strept omycin, 50U
25mditisc il 9Rinkv) glwmﬂ orb818ed 5¥volivoimaetiamnoh Qnt(’ﬁyDF membranes -

Bi osci e Bed
olyBH3h, PARGR AR B RO 30 Fltal e ar
Membfgr%fsf eErRoIgakemRin $FENWIY) ndrhegenitiein BB S« Teseo(Tris-buffered

ferentiation and devel op mature_epithel |
salln? (J‘rﬁﬂmwa@hcﬁrmﬂdﬁ@ t1i08M;Triis, ot ~g) W'tﬁfﬂ 0?%@(\8%(3% 20) for
ormati on, | egaetgbf
one H?Lﬁ%gﬁ%‘?m t?ﬁﬁ@? %1']5'&% 5 ¥ h%[rg\é &g@y per 60mm t i S%—Sﬁrveéwgnd
mcub‘d#éd Bf/?rnﬁblﬂhaltlmt\fﬂth ﬁ%d@@lﬁbsamif-h@ Povantibod B EBIPABO1, Stressgen,
low for cell attachnent m.was repl ace

Victonat BG, Bl artinah 44aniberY (GBRD H%@é@stsaeﬁ%éanﬂ hsc 73
anof BRI SR RERT! BASIkré MorFdalfiud y TBSPthgsh fe times
for 10h§ﬁ0@e$r?c?géigblenvwmera&ﬂe dafavetihcul@donomith petm@@ase-

nme
conjuga’tlec{ijl secondary e{ntlgghl%g (Jgéksgoq#nrz\ur?gr%rsgég:h Labs Ir?ct; r]ﬁort
Washington, PA) for 1 hour at room temperature. Membranes were then washed
(five times x 10 minutes) in TBS-Tween followed by a final wash in TBS (no Tween).
Blots were visualized with an enhanced chemiluminescence system ECL reagent
(Supersignal, Pierce, Rockford, IL) and developed according to the manufacturer's

instructions.

Initial results demonstrated that HMW PEG alone did not induce heat shock
protein expression in intestinal epithelial ~ells (Fig. 7, lane 2), and HMW PEG
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condi tions as described herein, and then [ysed and
subjected to Western bl ot anal ysis. Follow ng
W(P"mmammm, cells were washed twi ce and then SPCHPSEMOH/O13465
treétﬁw ﬁ@é@ﬁiﬁ@ﬁd@@@aﬂ%mﬂow KE&blockGthetihddEHES gftsp
.4y, Cells were pellete (14,0@0 X for .20 s condts
expremlonmmﬁmeeawhggmm%u ﬁéf%%@drinw'é@éﬁfeﬂ%f o the
LGG (L3S rgﬁ%&%ﬁ%@@’%ﬂﬁb? 7%’n%é‘htra%?%%ﬂi§rat%%ﬂﬂGG prior to

: us>conpl ete protease i1 nhibitor
HMWﬁﬁEGtrésbltécRﬁ\Cﬁ@ dapressioarthdi wab ewi difierent frod bE&palons,

oo L o 05 S L 1o O
oref g8 P A g, of 3X Laem) o

ore C and used wi thin one week.
For Western blot anal yses, twenty m crogranms of

?vatria;gﬁ niiRiurés0bL GEsHMWb P indiffepe B yaswerathaihgsed to treat
o B oA R IR Sl TR R R gt
more rlﬁafgcrsﬁé\% Eﬁg@% g(cgeinyr%%bﬁﬁéb aRgn idetdrhiiee thdEDbtirdabt@mbination

oul nown In the art. Menbranes el oy ,
that vimuid bedreiqnirégs Thewdataindieate thet & 1i hratieihiaeH MW PEG (Fig. 7,

Tris-buffered sali . - .
ane IR 50,7 GG Wiy PEpblopd e dunes
the Mﬁg%ﬂm&a&m@e protéifRxpressiomonyfasgtha dattat comnbination

BS- Tween and i ncubat ed overnj ght at V|VI

40C wi th
resulteoid signahwhichsyapevemmasedgbysiago thermg stigsgdhe gold
I ctoria, BC i - - .
sancir 5858y By S50 ete ot iod BB amtagiigeonitho ancs
and f@_{;ﬁﬁ@g?ﬂ). Bl ots were then washed in TBS-Tween five
times for 10 m nutes each at roomtenperature before

Ll A RS Al AR 0. Lo
condﬁf@%ﬂ’}ﬂé&ﬂ@ﬁéﬁlﬂw Ptdlﬁkﬁ c?hpb%ﬁmrhm@rv@ﬁ@a &nd such

_ ranes en washed (frve tinmes x 10 ninutes)
variationd B ZvstempiateddwetiietipvantidmaDf aagisei thermgticwgr HMW PEG-

ke comapauishiY ST bR vaR i o h P PR fmapund being
assa%ﬁ ?&eﬁi@gﬁ%ﬂo dde) AsbuipveipveRE e HVVY mPEGhare

ufacturer s instructions. Initial results

preséﬁﬁlmg@‘emmtommunémm ritte wpoely ofitMAGPEGHIR sorpeunds are
sho rotein, ression iyl.h ' - enit ] S .
contgmplgted o daingf8 it iRy RdyipBEsicibaThatthes -
cytoﬂ!o?i&it/%gﬁ)nhw}lﬁ(ém I Ghe® repesisiaiconditionedlimgdisagone of skill
Wt treatment, if it was adrrjnistereﬁl_ rior to .
could ise 20 dfconymber Pherwentianal tpchniates O Ap! ielg pUrer preparations
contrast, admnistrat.i. At i i
or S 2058 RSP SR8 el N G e EAEE TR vonteon
that BN PEES-like compound will be useful in the administration of such
preparations. For example, the invention contemplates a protein or peptide
therapeutic derived from LGG that is heat-stable, acid-stable and less than 10 kD in
size for administration in the presence of a HMW PEG-like compound. More
generally, a HMW PEG-like compound is expected to be useful in the administration
of a wide variety of probiotic therapeutics, including whole microorganisms as well as
conditioned media, partially purified preparations, preparations purified to
homogeneity, and chemically synthesized products. The HMW PEG-like compounds
according to the invention are also useful in delivering non-probiotic therapeutics
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(conpare | anes 3 and 5), indicating that HWVPEG di d
not inhibit induction of hsp expression if it was
w@ckvsnirsered after the LGG Various m xt ures PET/US2005/013465
ha&iﬁ?%ﬂ%&éﬂé&ﬁ @irdtfsz&“wg peiptides wenoteinhesmals pwlecule effectors,

reat the intestjnal |theI|aI cells to determ ne
and thehtand therapsriichiie would result in a nore robust

heat shock protein response and to deternine the

opt.i mal conbination that widfpfe11equired. The data
indicate that a 1:1 ratio of L HMV PEG (Fig. 7, |ane

7) and a 1: 1 .5 ratio (F| 9. 7, IaneIO) are the tvvo
CHIMHVrBEGehheﬂﬂm Y d C P @V f uke Alotlc

Thershock protein expressi on I'n fact, the Iatter
Therapeulicat i on resulted in a signal which was even nore

robust than thermal stress, the gold standard normally

ugRAditned rﬁuh@hefrbﬁﬁmesﬁrobioupmmmbe mlxiduzc‘t/Bb#S (VsL
npare |l anes 9 and 10 of Fig

Phannecuoaisi Ing.. Pesberabs60: ME) heRbedt s\ & AEsGaigEhaal

eotn Lol B TR YOS UThesP PO PR 25 and p 72
and b&g??wmﬁhﬁgg%mnkoﬁmmi mmh:jdiﬁg @bospborytated IkBa, perhaps

i cular
throuinih selestyersalk PECSTARSP BRI 60T Tee HEuon dhor
chymgir&bglﬂcﬁkep%c%tﬁ’/ﬁg: 4R fniglibherels oﬁrﬁ\éé; flkCaamaty "Wﬂ@féﬁ,@able

resen erre compounds wi de var| ety of

‘mhlbthd\bE’E@pblnklmecmtwdth:ihmrcmlls@mcbrﬁﬂ epithelinbeellgs Consaaqyently,

vsLatbBdneicrereonl st sHelBTEE febRolqiSion

mOdlﬂ tseg HoWBRINATU DNsateht Silicktion wushiis G0a542, 825 Hiled
er of 'conventi onal techniques to achleve purer

Febrmmﬁa@ﬁ)@ﬁoaadmTOVlEQHabULS/é:Q*@ﬁbADﬁmaéPn MAd it is

(attor,(fqont ?Wé@%@g@dnﬁﬁ lgrgll%g)é?tﬁﬁ4' Qr\{tﬁﬁetd W&&%&ecﬂwe and

Anu-ﬁ%}ﬁ‘m%mrb@tbr@bewgb mRésPRIGGHANd IEIHmm)eawll Rlord he
I nventron cont errpl ates a pr otein OI‘ pe

Micradrganisens: | andisenieg Eugene Gangrad Eéalﬁ%gtei@@‘ gpinventors, each of

aci d- st abl nd | e
whicf it PRt eteh 87 ek I s oy of the therapeutc
condﬁ@ﬁ@@%édnu?@%sgﬁm@bted toad etk PG hilininisivatioruindhepresence
ect ed be useful in the adninistration of a w de
ofa Ivl é?@Gdﬂ(eQOP@m%WPH@r)é@@Lﬁ'?yclg‘prpﬁ%mﬁ’ﬂ 'ng whol e

m croorgani sns as well as conditioned nedia, partially

PUFid Egﬁjelr?ﬁgﬂ cgéécﬁBéd h% H"%Wé’rbi uRted uélﬁ HNw PEG as the

honDgemner t en1ca y synt hesi zed ucts. The
HMVHAN RHike lcokepaumd conditioned aretling framt\isl4 aeﬁt\’ PcMCaleélS :
.al so useful in delivering non-probiotic therapeuticsa

moptatihof ARG e 2t BRioe i Rodhd ot AffEpbrissive
temprbferd Sexposti@teVLE#3 conditioned medium with, or without, HMW PEG-

like compound, cell lysis and Western blot analyses were all performed as described

in Example 11, with the substitution of equivalent amounts of VSL#3 conditioned

medium for the LGG conditioned medium described therein.

VSL#3 conditioned medium loses its probiotic bioactivity in a time-dependent
manner that appears to be independent of the temperature at which it is stored.
Several batches of VSL#3 conditioned media that had started to lose their bioactivity

and ability to induce heat shock proteins were separately combined with HMW PEG
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HWV PEG | i ke Conpound Stabilizes Delivery of VSL#3, A
Probi otic Therapeutic Conditioned mediumfromthe
v‘y(pirzg;‘)‘wqmt4s@ mcr obe m xture VSL#3 (VSL Phar macer€T/U083085/013465
in al A ptEHdsitre Iheir Pﬁi@%@)edﬂ aolealy, $bOuhot corafiianed media is the
~intestinal epithelial cells bF/ i nduci.n Ehe. expl &3 i
optimalfarheant usesldle ipdeeeprieah SROSISIEFNPNRE N Bt Gt '%yceﬁs-o?hese
i nhi bifing t y Ui
st B S REEAIRI R e Bt aoun
normeg@fr%“etd@dqa @ drabffegr ariccesuldmnicwiaklyiiedugd amespansen(see

chyrriotrypsin-like activity, weak inhibition of
lanes @aSpape-0ikdFack) vity, no detectable inhibition of

trypsin-like activity) within cells such as epithelial

C : . . .
R SEeT iy aldorinad bt e sornont o

Exaw?!?l%ﬁﬂgd%mthdb@imah’gggs farppriobtic MWW irSe imisioires, S0P of

i ebr uar , ] [ QWi Si .
attenyegipt comAOHOR S\ Moo dReah i O Y, F Bhd applied
to the%qﬁ%{tgﬁﬂhe%%ﬂs? AithblLgH 600u! 6V SL#ES biore was unable to

tory Factors Derived From Probigtic

inducghcanydmlshébbresmﬂﬁedlﬂlmm <Smand %ﬁﬁFﬂaﬁb,‘r@j@lﬁéﬂé%% HMW

an | ai P f ' . . - i

PEG paeas ok BacHepans neat shEHERIcRtin o ERENA paRS tbuily

restolBine\sit¥n 8B s bh thrbbeiepprattibtcardof attemecited HiSludHemditioned
investigated to _determine if_ admnistration in the

medip ezrepare lenes 3rkvantEd 1| ofifdd cBnB ihe Cass |0889‘Fféﬁn‘d' E\%ﬁdd't'on of

e R HSE TRl ol R B e FR et Vs itepaol

compRa thridsomadd mediousmé ridrin V&L #8. and YAMC cel ls. Gowth
of YAMC cells, addition of IFNg , incubation at

2 ?ﬁ%@ﬁf&@% i\/vi\(/ﬁgg }p%%gh % gl;ef%{f rﬁ% ﬂv@?etm%%%é%ﬁuging effect of
HMV\QPE&;S oo HRtminkBi b AIRESOLIGdiearad. y ROV SEAAMW PEG

erforme esc n Exanple 11, .with the
mixtuFeS 9iaré wpbtied ahd deftiondhe wellafar it minktesishep aspirated off and the

.condj tigne di f he L it ’ i Ug '
rmedhegsreB M Taeh el ko BV SRS ERI Ry ftor anc
evalﬁt@ﬁ"f&théét%h%ﬁEJ'ré‘thrVei'(ﬁl'egsibhﬁ%\ﬂﬁhp@ﬂéaﬁﬁemltamﬂﬂ/ﬂﬂ& :

appears to be 1 ndependent of the tenperature at which
atterivatédscanditiened Sedia aloneaesuléed b nwsigral, dui At HrESL-HMW

medi a that h t ' ' Vi
PEGRIITeS. ¢ comm et Rage bRIERTFNdREITwAs 386 1 A uRep
atterﬁ.%’l@i P?ﬁh&fsgi&nﬁw BEGhA 1@Rbfi Fig! 8). ThitlihdiChtesithat te.addition of
rmal 'y, 60Qul 8

of conditi di i
HMVAIRE o thee prabiotiomiieres e ABERNGeSs hgg)tglﬁéilag%m also

epi thel.ial.gcell : i
erto GBI ek S BRSSP LA Py, b i
exteRObAROLM BE adedo tise adRermt abturetof dnel HMM RIEGH Mhicke slawallow

I nduce a response (see . I
the probiotic bioactive factors to remain in contact with the epithelial cells even after
washout treatment. Also offered as a non-limiting theoretical observation, it is
possible that HMW PEG also stabilizes the structure of the probiotic factors. Heat-
shocked positive control cells (Fig. 8, lane 14) and untreated negative control cells

(Fig. 8, lane 13) are also shown.

As noted in Example 10, the ratio of therapeutic (e.g., VSL#3 conditioned

medium) to HMW PEG-like compound may be varied and such variations are
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| anes 2, 6, and 10 of Fig. 8). Keeping the sane ratios
previously determned in the LGG experinents (see
WeEx@napra3d0) to be the optinal ratios for probPOL/US20bMIB465
cor’r’%é%ﬁggfg%r' YhEFivepaSH ashravanatintsdd the paitidutaredVVBIREDS-like
la was m xed with 60Qul HMNPEQCﬂtBnd ﬁglled to t(rBe
compaund ased.ofdditions|ly.tEer BIeRAERIQNS ﬁ&?ﬁ s8EIRCUHALS) Tn

SL#3...al opne unab '
vsL SinBsR Fadim AL L oty apaane hem oo ofine
inventidie EBVERRGMAYSIHE condjtiaiddemediuemeayclee subjectasbiekadditional
protei n expression but also.to [ estor

puUrfip6oBIAtioes b1y alf FOITGE BERRA RUBAPE A ECTEIn Gf PRRiAR Baving an-
averag%ﬁgigsgﬁlgﬂqfe't@g%q Ié?édﬂh?n(ﬂpﬁﬂ?%ﬁn HeP stAple] andnsthéd of

case of batch H, The addition of HW
extrad?Eie! 8AH eUEH taerbbeitis arecontempiate i thpmetikods pod uses of the

et BB 0l PRI D 4wt
delive?@bfﬂd'%fb%c%%?%oﬁ—ﬁ@at%ﬁ@ﬂ@ré}ﬂetﬁfc%&ﬁvirﬁd a i Psge of

e elTmnated by doi ng washout studies, i.ge.
structuhes (65, HEPHAREG proteing, sshalbmelegyis electarsd angrthe dke} aad -

. cells for 10 m nutes, t.he irated off ‘and the nedi a.
exhibjtigg| a,Wiqe "@NYS @H?'@Q‘?Uh&ﬂ%géﬁange, Cells were '
harvested 16 hours | ater and eval uated for heat shock

protein expression. Such eExaaplerddt w th VSL#3
attenuated condi ti oned nedi a al one resulted in no

signal, but with t‘I‘ge VSL- HWV PE ] 3,500

X A @ laVI Vi D) a3 il b A LG el it A LiL, |
De"",atte?kl,z‘g ?d bat ches (lanes 4, 8, and 12 of Fig. 8).

et cates that the addition of HWWPEG to the
probiotic m xtures not only enhanced their potencies, .
bt wilesranepetafrutiednicaleind bialdgical deerapepticeand drygs aremguitable

for deientio 76 SpBSIAl el skind R prde Rt iy PEC-
like .cggri’ﬁcglé{d‘?xljti%qﬁﬁé&wé%ﬂ SabiligngtdspRct @ﬁﬂ\@ra)rﬁpoutr&iméamdrding to

e epithelial cells even after washout
the invesdibnes expédted tomfider theascepamohitherapauticy suiableder cal

-Oobservation, it is SSi bl e - : ;
admiBEHBHPz B S 1R UETAT BSPoR AL SN e A é‘r%r."m'“e“tl

84S IRetRfaRaRict froris aiulial whkh Isag Rbihedh amanablefp oral |
exanﬁgt‘%ntregfaed niggpar?fé\}e conltrol cells (Fig. 8, |lane 36)
delivane radjsidng Idaw_minjacshqu@athmngaé(,ﬁgqff@rqrg,oﬁq;%bqtggi g\nggh r

t her apeut.j €. Q.. .V adi 4 |
exarile A s B ST AR Yirnsf, Ef regara o
that A5FYEICF Hid RivEntion tRewin 86 theusaof tiddaiery skstenvimaimigistering

used. Additionally, purer _pre&ar at ( nE of thet. actﬂlqve tion
proteinageaMsd(esy., Proteiss#BoYBARIdeSD reaemtggqs theyppeutics, the ihventi

con l.at i et bl I fractive t
corSFRLARRUFS AEAR A8 AT AT SR8 Bl Bt fecive o
operPthestighitgghctibnisofalid epithalidl cells of, e.g., the intestine, to facilitate uptake

of the proteinaceous therapeutic.

lllustrative of the range of therapeutics to be delivered by the inventive system
are the small molecule therapeutics, such as the small molecule chemotherapeutics
for use in treating cancerous conditions. Any of the range of chemical, including

radiochemical, and biological, including proteinaceous, therapeutics known in the art

may be readily assayed for suitability using the delivery system disclosed herein. [t

is expected that a great number of such therapeutics will be administrable using the
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purification efforts to yield a purer preparation of a
protein or peptide having an average nol ecul ar wei ght
W@R0obe3®3t han 10 kD, being acid stable, and  PCT/US2005/013465
el Satiant Sk ingthBivavenueh dorgelivery or enkancing known routes
Ccontenplated in the nethgds and uses of th(im'rﬁ%;’tgrl%d an.
of administration Ferdheitherapskiictnaich dPRPHTCS 874 # ntion
r j ¥ Ak it Beeas . FFxamples 1, 9, 10 and
accorditetd B s e R B e ot
14. sStructures (e.g., peptides, proteins, small nolecule
effectors, and the |ike) and exhibiting a wi de range

der kT s oatsl Tenecr LR Alefidilne

i %R Of 1! ' angat ok aeheioratela ayrdptom of a sexually
adm'“%?'t?{“};’g'i %&rgﬁﬁpggﬁﬁﬁegnd?ﬁ u r; are sui? ay:r;g for .. =
transndietetl\ciseaseousing &g HMWVI RIEGAlike delvienysystemyed thedpyention. For

system conpri Sk ng. a. HWV PEX | ke U o' T
exam@pogz%%mgggp? é[tg% i‘ﬂ%o%g‘ﬁgsépdéﬁ&”%g@@ﬁy an n%crt]la/g amount of
an anBEAYTHERSHBCNG donnest 6ORMVY RE@dikeemmmoundyench lae HMW

- scope of ‘therapeutics suitable for-admnistration bodiment
PEG, byg/iaginal, aralepirenial (%9-,m§<ﬁ)§\ap.%%ﬁ?f®s‘5%‘wsr¥- n'?‘g%‘%‘% fimpogiment,
the thBFHEUAR S aTBBRUE rhitrddifor 41 bERRHELFRBRELAdtVEdHbreTom. In

n anenabl e to ora elivery,

 other ERfEdimBtSlahé sherapeutid isrenyfkmowmantiddy theraneudies Edfective

di abetes. Anot her exanple of a suitable pr i :
amountreikgah therapaiics eant Idas A Dhak ﬁageﬁﬂp%h’%ia%ﬁg)steg herein
s ey ' indby tRyde slallddi theearband aee
or kn%gﬁm‘é}fe;&gy%@er%tapﬁy ggﬁﬁgt er?ng pr ot ei naceous g_e. g.,
depemﬁt@mﬁariam%/peqﬂ’ll iaslageoﬁ/e@m genarpl boalthmagithediket as would
I hventl on conte at the furt 5 :
be undessipap JuEs AR THeaR BeredrLUE PR Sl SR pdied to
idd i ' {it88n SRiv Betdpdirtscbt antHIVerageinet he
prov“?%?@bff{dr@?h{eg gglﬁlei tart‘e upt akepﬂof t he protej ngceous
developaiaenay be téh yeatsfsomprovitingha vageipe e FRKA peferts -
‘to be delivered by the inventive systemare the snall
: ecul e therapeutics . | StidinSare possible
CRuiiBpieepatPatofs g BRI e FiBen R ciehfare possic
in viePaLin Btve tBBYNiALS e drangthinthe beopeaf thel ineéntitimgThe entire
_radi ochem cal, and bi ol ogical, | ncLudiqr%)g ference
disclgsuresion all goblicationsrailsd 1eTe N RiehRTEPK INGREPiated Ry refgrence.
-readily assayed for suitability using the delivery
system di scl osed herein. It is expected that a great
nunber of such therapeutics will be adm nistrable
usi ng theavenues for delivery or enhanci ng known
routes of admi nistration for the therapeutics. Such
therapeutics are adm nistered in accordance with the

instruction provided herein. See, e.g., Exanples 1, 9,
10 and 11.
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O her illustrative enbodi nents of this aspect of the
invention is the adm nistration of therapeutics to
wWEe@eeTi430 t reat or aneliorate a synptom of a sSPXI/EE1095/013465
transm tted di sease usi ngLIAMSHIMN PEG | i ke del ivery
system of the invention. For exanple, a treatnent of

t A dSnidyRt ves the adm nistration of an effective
Wha anount of an anti-HV therapeutic in a solution of HW

PEG | i ke conpound, such as HWVPEG, by vaginal, oral,
oy recgal hah rreerial and
L’bo dlﬁr‘r@ r?trtqcﬁ%- %(1; n}%ﬁlféctﬁk@e&%bhéﬁh@)a Bkl ?Qé%gl @ rial and an

erapeutic I's a probiotic mcrobe or
effectivd aﬁrﬁcbwrvt&)f(aohrgbnaolmdmr wm,@httmﬁyei ylere dlycabdike (HMW PEG- Ilke)

L TR T T
compfl£es a 5 ?)h"g)%kgéemb%r@ |h@fc@ﬂﬁ§&hz§1~°saﬁ’d &NWSIQEGﬂm{eecmmpound

~are readily determ ned by
can bekiskt efdr ireainrtg: aanelicratingyrar preyemingna cen Wﬁﬂl%ﬂﬁcé%d fgapthe

eneral, he
group@@?ﬁ@g\mﬁ@g‘wnflﬁ en] ehu%é@deaﬁ%g)#téggﬁljrb pr Ir&%@%eﬁiner
dysfu@ rf.”s are expected to provide significant health :
enefits in view of reports that anti-H V vaccine

B o Chaibioio s ManackEnBreuE: rcﬁ%@ih”v%ré‘reﬁﬁ@w“ﬁﬁw
PEG lj;?“ Ahiod ﬂﬁg? 8OV§h Wicﬁéﬁﬂtar Wﬁm‘pb%lléa"r% PeREIR o .

teac are wthin'the scope
po|yag<fy|érf@eg| oolention. The ent| re disclosures of all
publications cited herein are hereby incorporated by

f
Trina adneaiee TR gelrs apering Bielhi S ferEiEie g
|
moleé\ﬂ?newfem éMﬁ/lW?‘?H@éll@fnea pB'IYIgM%egE gfpdll@;lk%ghg lglycol is selected

from dwgmupenbnmstimgrofslﬂ/lw pabllpscmWergtyépl é—IMV\(,\ﬁ@Iygthquq?eglycol
V?/ﬁ’ @g a erlg_é1 rises a | abel or package insert

(HMW e hana gnix F'@°HWWV PEG | i ke conpound can be used
for treating, aneliorating, or preventing a condition

sel ect gthd 51981 SRR ITERRICOIdiING totladm 3 wheeiethe HMW
epithel'ium and an epitheliumconprising a barrier
PEGdiksfaompaound isHMWMEEH i cl e of manufacture according

to claim1 wherein the HWVPEG | i ke conpound is a high

eC“' e%@i’cg%f rﬂ%hﬁ%e@ﬁ%ccg%ﬁ k& RN wherein the HMW

yaI Kk art c e of manufacture
PEGﬂR@chﬂmﬁthrtcplscdeﬂema frme thes graupecdrisistingoofddtMVa PR MWV

polyethenyBEG AV B pméﬁgﬁﬁ’%@mﬁ@%ﬁlk IEnd ghfedl ahd

| ene gI ycol, HWNV pol yet hyl ene gl ycol (HMV
m"‘"‘%%%%“qé'%@m xtures t her eof .

6. The article of manufacture according to claim 5, further comprising at
least one covalently bound functional group selected from the group consisting of a
straight-chain C1-C10 alkoxy group, a branched-chain C1-C10 alkoxy group, a C1-
C10 aryloxy group and mixtures thereof.

7. The article of manufacture according to claim 6 wherein the functional
group is a methoxy group.
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4. The article of manufacture according to claim3
wherein the HWVPEG | i ke conpound is HWPEG 5. The
w@eaosorm3of manufacture according to claim2 wWerEs1w05/013465

tge wagﬁrdré %ﬁ‘ﬁmﬂ% hecardingabathifir @ farther gomoprising a
consi sting of HWV PEG _ HWN pol yrret hoxyP

linker selested ﬁowth$amummn§6ﬁlpamaﬁ ea@ht gqf&f’é%&a{-:r%vrﬁ”&)f' HAP, a
r
pranchfdicha i TREIILEIES e Bl Bid Fodieainban

bound functional group selected fromthe group

consi sThearidle af marifatture hecordint- tokdaind & avherginoig, linker is a

branched-chai n Cl-Cl10 al koxy group, a Cl- Cl10 aryl oxy
phenydgseid-and mi xtures thereof. 7. The article of

manuf acture according to claim®6 wherein the

f WJCt ' ?H@'arﬁ’él@ﬁﬁ’ M%@a&ﬁ?@@éé’orﬁf@t@ Saim 2lwHereln fhetbifw

ture according to claim?2 further conprising a
PEG- hkembempfsahdcs Boah aqoeohe sgiudiop. consi sting of a

Sétra'lghtl Eha' n C1-Cl0 al kyl group, a branched-chain
Sy C10 R e R iPan ey clb it @ daf éggﬂril‘?rem the HMW

PEG-ﬁké"cBhﬁ)o‘Nﬂﬁ'@ bPeddig in olutionizs aacqtmlcen';riatl@n ofiat Ieﬂa@t 5%1(@v/v)
ticle of manufacture according to claim2 wherein

the HWV PEG-| i ke co d I
112, The herarielbe! oraREAGKEe BGPRSIRE st ARG |1 AP BN RoHMW

PEG-!’@% &ﬁhﬁ)ﬁ) £'Mé¥é°é%ﬂ kBEt.SH'H?g%deﬁtrﬂﬁSﬁ %twéér)n 10% and 20%

oncentration o ' east 5% (wW
(wiv).The article of manufacture accordi ng to claim1l
wherein the HWPEG | i ke conpound is present in

| 0
195 T heranied granuraris acPardiE b GRIh 2N ngrlh
PEGmgfc%'rﬁbdd?ﬂ Y PEGet Jeemprimifeijpsgeatavaade, 000 daltons.
ul“ar wei ght greater than 12,000 daltons. 14. The

article of r[anufacture according to claimJ13 wher
t Hd. av driegartinlel @maaufam@rgmccpgjg ag to glagn 1§5wb@|@m %’\e average

tons., .15. The I~C\ rmnuf acture according to
mO'eeﬁ‘érmelght\AmF last ?ﬁ@@v@%‘ 98" ol ecul ar wei ght |sg
greater than 15,000 daltons and | ess than 20, 000
dalg, onsthel&riclEef raBhiifcturefacwardifig to cleimadcehdiain thoaverage

claim1l wherein the | abel packagin [ v
molegular wetighids oesatebthain $ P8P slaltpRg ap &%%ﬁ@&a%oﬁbﬁé’lﬁﬂons-
aneliorate or prevent a condition selected fromthe

9rP CANS LRl g Rhnfhcture according to claim 1-wherein the label

packaging material provides an instruction to administer the compound to treat, -
ameliorate or prevent a condition selected from the group consisting of an

inflammation of an epithelium and a barrier dysfunction of an epithelium.

17.  The article of manufacture according to claim 16 wherein the condition
is selected from the group consisting of gut-derived sepsis, inflammatory bowel
disease, irritable bowel syndrome, a burn injury to an epithelium, a chemical contact
injury to an epithelium, neonatal necrotizing enterocolitis, an immune disorder,
severe neutropenia, toxic colitis, enteropathy, transplant rejection, pouchitis, pig
belly, cholera, mucosal inflammation, inflammation of the skin and mixtures thereof.
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i nflanmmati on of an epitheliumand a barrier

dysfunction of an epithelium 17. The article of
woratwe0z3sur e according to claim16 wherein t hePCT/US2005/013465

CpEdi T rRE kTels BERRIRG e tdrdpgdomiaion$? stHengindhe condition

gut -derived sepsis, inflanmatory bowel djsease, .
is an immune sisordenssieeipadramdne SR FORSiFINg of 3 leifkemia, a

epi t hely el G WX tosis,
ymphghha driS HeoRaGapa i aiBcy okt Wik, fibus erythematosis
sclerdJEMHAC rtbFASIORT arthens chenmmihemapyrndycadinmuoeldisorder, a

enteropat hy, transplant rejection ouchitis, pig
radiatiggt-induced dneme (ﬂfﬁ‘é@@&IanfjriJf“Xﬁ%Fﬁﬁttﬁ‘%d%,ogi nfl ammati on of

the skin and m xtures thereof./IT.. |.f S dTqg

SW LW rEcidTF MUttt fe aEedrding tod18heH B iltein the condition

f
cZ%‘di tion 1Ts an imune {HI sorder selected fromthe ,
is an Diflematong bewiehdisebsa selaskahfram thel grappeeasistingsf ulcerative
.. psoriasis, an inflanmato bowel di sease, | upus
colitise AR FtitRASS, a@m%ﬁéfecgheunat oid arthritis,-
chenot her apy-i nduced i nmune di sorder, a
r %@i. at TpR-d T nanirBers bsosiding tnclaim Atfurther comprising a
thereof. 19. The article of nmanufacture according to
therapéuaiically&fisictive amauns of arftietapsytiits an i nfl ammat ory
bowel di sease selected fromthe group consisting of
ulgerative | td ' j '
{ Rl cortnezytid Han(iaplie pclbRiTE & S 2okl e,
therapbaifidslsdlectctidrom tne graipgorsisting efeeprabielic piaborganise
anmount of a therapeuti e artic

.21 T l e of. .
formufafion.ce 6amBoBUeD TG ToTE FhIepEsgnamer apfic fgrooraanism, an
anal%%iz{)?@ﬁibbﬁd,‘ ah %ﬁii-%?fta%%%gmcph?pcﬂfr@% rAeasiatsridfenommune

¢ ni'croorgani sm ation, a composition
systef®arv antibiotien st ahte-aanhcemagqnt ol antiwilegragset.gaarawh fastor, a

anal gesi c, conpound, ,a nti.-i nfl anm ound, a
cytoki BRINGTOTRIO oo L Pl e MHRb s HERSE an
anti-cancer agent, an anti-ulcer agent, a growh

fagior, 7 gﬁk%‘bﬂ%anﬁfa@hﬁb%d%ohﬂhgw elaird 21 whefdin the
protein and m xtures thereof. 22. The article o{

therapeuiit i selecteacicamdhe growp 60Bsiaing of afea@ing s3ficylate, a
th ti.c | | ) ot )
compiie Samerngy &g SelnialHpeRif S Hanseral, fbtiodkate, 6

merc@ltérﬁ}ﬂr@, RyaBEEbine, Vahedinyens ntstrdridazale o tephalbeporn, taxane,
rcapt opurine, cyclosporine, vanco

cin, -
a conmpbuodio@mlsmg a t@@ﬂﬁm@mqq{pp @,I’a gor@g,qﬁggmmpnsmg a
conpri.sin e . . ioty,
cam@ifiiaid o). BTHRRGAELE bomPt efifficho 2 SEAREURREH mofety
an aﬁ%@%%br@@dﬁ’ﬁpb&h@,gar&gﬁﬁ-febtmgep icamipgoumdi, enﬁpldammdal growth
anti-androgen conpound, an anti-estrogen _conpound. an
factarpintestingl TG QARIOr <BWIn, SORRIOFIAHR) an THFEFTON 1 lixres
therc%cﬁsm in, somatostatin, an interferon and m xtures
5]

reof. 23. The article of manufacture according to
claim2 1 wherein the

23.  The article of manufacture according to claim 21 wherein the

therapeutic is a probiotic lactic acid bacterjum.

24. The article of manufacture according to claim 23 wherein the
therapeutic is a microorganism formulation selected from the group consisting of
Lactobacillus GG (LGG), VSL#3 and mixiures thereof.

59



therapeutic is a probiotic lactic acid bacterium 24.
The article of manufacture according to claim23

wob@ee733a he t herapeutic is a m croorgani sm f oP@TIUSI0DON3465

$ ‘filecm’%@t%%@df%%ﬂihﬁ%rn@am@bpegtlcntortr@osmbadoIdnm)ltﬁehum
VSL#3 and m xtures thereof a theraéeutlﬁMW
of a subjepbn;n néeshcerpHsINgAdABISIeR%GA CQ"%QP&"‘&\ CeHPHad @

EC-fitonaoiy SR8 St s o L e S ARET 772

therapeutic. 26. The nethod accordin eg to claim?25
wher ei Thi hesthberseeing to slaiel25cwberdin the thesapedis selected

from {ergo8p CPURSLEE Ih BPTPP I ATICT ARG BT LAIGYY, & ccfbodtion
denvﬁﬁf)%ﬁggé@&ﬂe ﬁ‘{)b il Hﬁ&bé iﬁ?ﬁuéwlanélge@IH(tompound an anti-

ory co at or of an i mmune
|nﬂan‘ﬁﬁéf<ﬁyfbompoantil bummdmiatcmmf antlmrTaim&:%YStﬁgbﬁn argipiotic, an anti-

canc%?%ﬁ@l’il,lngmergpa ,(req(\) \é'trq 6}%{;@. ag}q@ém [}?rote"’fn hormone, a
trefg,{;ﬂ%@ﬁ d%ﬁ,XtJ,Jégtﬁg,téa)@d according to claim25 wherein
er

apeutic is selected fromthe group consisting
of a 5-am no salicylate, a conpound co

524&m nd r@ahettmdaa@qidnngtty claimeg? wihemipd %,tlaera%eutlc is selected

t hot rexat e cd 5-
from (e S Eer B Sdal D SeB et U ABAtind Bomprieing & &-amino
sahcyﬂ@l@%ﬁé GPEBHticestegoid, ritiastesxate eﬁ—mercaplpputlheccyalowonne
‘conpound ‘conpri sing a canpt of heC| N N

vancéimyoine metenidazole.capephaloserst.itexang. 2 %Of%PBB'P% GPEprising a
t d ]
B e e

i nt esti nal
fluorduratmid codmpband consprising a Sefiedrowtamilimeiedin anarti-aadipgen:
d

O MR AT R L O o R q%é‘%ﬁfﬁ&@' trefoil
factoﬁ,p pgl I?] sgﬁ{e%’&aﬁ Co4 C}QﬁeFo?) ShPhiRtaresMheisdM t he

rumi's se ected fromthe group consisting of
intestinal nucosa, pul nobnary nucosa, nasal nucosa

urzs.hr arhemmztisad aeswh@wmlameéyﬁw@mb@ﬂ HMW EC-4ke
skin thod according to claim?25 wherein the
comg@y}cg@ﬁpll}/lﬂg’%ée 3 1. The nethod according to
cl ai m 30 wherein the subject is a human. 32. The

Med10d ks Aedhbd abBordied O Aainenehereirhthecepitiedium isrselected
i s admi ni st ered b¥/ a route sel ected fromthe gr

fromdbe greup ngneisting @ inkestingl 5Brucesa oy ImQgiang mucosa, nagal mucosa,
istration I
ore S8 S Rack FELRB R oS idn

intr aperl t oneal
injection, intraurethral admnistration, vagi nal

adgp ni SThahathod mnotdmg toolaim@5askersirethe subject is a mammal.
respiration.!3 " ""V'IIfiyrMtHol i b Kg to claim25 ‘
Wn%% -ei nTLQ?netztﬂgéa c%g}‘c;iﬁg itg cfaim 30 wherein the subject is a human.
32 The method according to claim 25 wherein the composition is
administered by a route selected from the group consisting of oral administration,
rectal administration, intestinal lavage, topical administration, intravenous injection,
intraperitoneal injection, intraurethral administration, vaginal administration,

cannulation and assisted respiration.
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pr ot ei naceous conpound. 34. The nmethod according to
claim 33 further conprising the adm nistration of an
we@tdoentrisse anount of PA-1 [ectin/adhesin. 35. PCTES1908013465

AL Ephdhbtaci B sl grariclaine @ Somimeretri te thieragreutic is a
epi thelium of a subject conprising adm nistering an
proteiaageaits GAMpGAht of a HWW PEG | i ke conpound to a

subj ect in need, wherein the HWVPEG | i ke conmpound is
ﬁ& dth68 a%BHRflhé 'tcf'@laﬁh 3I3TanhePBEMPAYIALERE [administration

nc I onal” group” sel ected fromthe group
of an eﬁésﬁ\ﬁdamgum‘ofa:’/&tlﬂmtgﬁadlat%&mn Cl- C10 al koxy group, a
branched chai n Cl- C10 al koxy group, a C1-Cl0 aryl oxy

u nd m res t her eof i .
o500 Aeosial o Eeh ARl Rl dP R B R A Lol o
' réfidciide amdugaof :WIWV\IF(EG-EHRS
aS“bfé%t@Sﬁﬁ&gf‘“ﬁwﬁﬁ*‘“'é‘@”@@?@fgﬁnf Wy 35 The et hod
compaundrt@l arsgpb;eﬂm aeed 38harein &%Hf\/{w %%Grld‘@thrﬁp%u%lﬁﬁi\/‘w PEG

od _accor
el S BE 8RS e ABnh o fu R EloHFG Ry 4dietpg rom e
group3Gor¥iing) of 4 Q?algﬁt-bh@lhl OMG 10 sikbecyruip acbrahblee@-cbam C1 -C10
consi stin i ntestinal nucosa, pul nbnary nucosa,
alkoxy gseup, m@gs@ﬂo aRdexH arouR AR BIXYERS thereQfucosa,

esophageal mucosa, buccal nucosa and skin. 40. The

e o0 TAESAEMEAh B S RASEIALRA o FAIOREG ke

a rou romthe.group
comp@ﬁhﬂl@trl maqﬁe@mabolamanmommwmgaat lepstc1@3 and less than 20%

dm njstration, Y g{l nal admi nistration, admnistration
HMWt BE?hlékq cRMBRPYRG (W pi cal adninistration,. intravenous

“injection, intraperitoneal injection, cannulation and

regpir %b%eth%d%cc%ng&b%%nmwn@réig thé sabjaictris3® mammal

wherein the condition i's selected fromthe group

consi sting of gut-derived sepsis, inflammtory

did8easd hei methodaasosding! tosjaiay Sfrivheseip (he SuFﬂe&F 35 ] Uén?n
eplthel ium a chenmical contact injury to an

o e e e A RSt ain] 88 WHRNSHAARE hlthliurifls selected

sever neutropenr a oXx1'c Cco

from ﬁﬂi ?i‘d@@aéd‘nslsthgaﬁﬂﬂﬂeeﬂhalrmue@sa ,pulmpoaghinuicesa,magal mucosa,
chol era, nucosal fl ammat i on, !énf Iaj\rrmatl on J i
rethfalmRa58, ARG RIS063. EHeRIASTo MUEOSEr DG FUHCOS brid skin.

dI clSg to claim35 wherein the condition is sel ected

t B IBHRERErai fgp:% @hini3b WHé?éhﬁtheQ:dnYﬂﬁﬂm,

AI , psoriasts, an 1 nflammtory bowel disease, |upus
admialsyéredrt @ soute setdated frormthe g@upmis@ngmfmraltacﬁmnastrahon

o] RO R e S S8l tstine, opca

admlhi%?rraﬁeﬁ, intravenous injection, intraperitoneal injection, cannulation and

respiration.

41. The method according to claim 35 wherein the condition is selected
from the group consisting of gut-derived sepsis, inflammatory bowel djsease, irritable
bowel syndrome, a burn injury to an epithelium, a chemical contact injury to an
epithelium, neonatal necrotizing enterocolitis, an immune disorder, severe
neutropenia, toxic colitis, enteropathy, transplant rejection, pouchitis, pig belly,
cholera, mucosal inflammation, inflammation of the skin and mixtures thereof. .
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43. The nethod according to claim35 wherein the HW
PEG | i ke conmpound is HWV PEG further conprising at

wo e@sn7se coval ently bound functional group SECEUS®AS/013465
fAgm tingdbksted cheskditd twclaim 85swharejihthectanditi@l iSCS.Q)ected

from 132.0p00p S0PHBHnG 67 B UpU KGR PAVIPEGTER &Y 851 BOSHRP A e! n
mflan‘éﬁ%’toﬁy@ﬁﬁw%l §8ekSe ﬁ&b&&%ﬁﬁhéﬁ@msﬁ@ SciHr H@rn@é’ NhicBhidtgidHrthritis,

d Sepsi’s mmat ory ‘bowel di sease,
a cheh’fdthér@fph/ﬂnddl@cvw insyode aisnrder, kamadnatrqnunylut:@d gmmune disorder and
epi t hel um a chemcal contact injury to an
mIXtUEEtﬁ tee#9fum neonatal necrotizing enterocolitis, an
i mmune di sorder, severe neutropenia, toxic colltls

gg Ief OWﬂEWethBH%&BF&H%) td @Iaﬁ’rﬁtBBD\Whel%Wﬂ’ﬁé H\MW REG- llke

, era, nmucosa | anmation, inflanmmation
compbbad ssk HM\AHRIE G fmttbeesoméh‘»@@fat laastting easaterdl yal%@mﬂ%@tlonal

srous oS TP OB 0 Bowr.
brand%ﬂr (?1 R h&18810 %ﬂl&ﬁdﬁ@b@b)’a lgomet 0dirglesy @rolipipnd mixtures thereof,

mat osi s, scl érodermn, rheunmatoid arthriti
and vdmmmermwtlmda@@dﬁth{rﬁm thesgriogercongisting of g ut-derived

radiation-in
SGpSI?hgll‘ﬂ@mm TRy giwﬁ&ilﬁ%yé;qrrﬁéﬁl oraﬁl%ﬁéd?rﬁ% %tﬁgm i 1Jurg to an
eplthglﬁlrlfl' 4 'c?@r’rﬁ’(%‘l @bdtaﬁ? ;ﬁj@ryctbéan’reﬂiﬂwetmrmmmmgal necrotizing

nistering an effective anount of G i
enterooaliisu o :m@%@@p@iﬁr FOVaTBAPUIRRENIS: ?P’f'ﬂ&oﬁwmempathy’
P t t

vans LRSI BN e S mistonnfommeter
of thd skiMdridemixtares therefst i ng of a straight-chain C1-C10

al koxy. group, a branched chain Cl-Cl10 al koxy group, a

rédhod ﬂ#ey' GorBomeoma % waet SRk sorGicfis selpsted
from ‘I@E@fd@e ! onpo fé RIUKBEhiAN Bink St SARD® Ykoriekisa ahMV

to a subject in need, wherein the
lnﬂamMéAm{Bdwél eliseaseo lupdisi e;ytlmmaigs;& g@lgmermqﬁpep@nﬁ@lcg@rthnm

chert Eary g oo S, B BE R ARl er and
mlxt%tfgqpfé(regﬁoup, a branched-chain Cl1- C10 al koxy group, a -

C10 aryl oxy group-and m xtures thereof.i
iV - -like conpound according to any one Qf cla

|
254516 i A metbo@pégampmmgoa sma&m&émn an e%ﬁamgto claim
43 c@r@%gﬂgf%ﬁanngsz%@figg efﬂ’VF? oglrn?gga/e ww gg{%‘-ﬂk@ﬁompound toa

subjédtlih fn@bhewh@mh tﬁe'HM\anEEGalli@nampommd is HMPEG further
epithelium a chem cal cont

compiising et {aAR OReSREPINIHAOLBE Y ﬂ@nﬁgﬁqlﬁ%ﬁéﬁ% fro the group
conSé%chfpég%ﬁy, f&hanﬁ#ﬁ@d@% c)PQﬁﬁipaa Brgﬁbﬁec‘}-@héh@“{ -C10 alkoxy

ransp rej ect pouchitis, pig
groupehl 1 -Citcrgloxy growpsal mixtures thereof.

46. A method of preventing a condition according to claim 43 comprising
administering an effective amount of a HMW PEG-like compound to a subject in
need, wherein the HMW PEG-like compound is HMW PEG further comprising at
least one covalently bound functional group selected from the group consisting of a
straight-chain C1-C10 alkoxy group, a branched-chain C1-C10 alkoxy group, a C1-
C10 aryloxy group and mixtures thereof.
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i nflammati on, inflammation of the skin and m xtures
thereof. 48. The use according to claim47 wherein the
wW@ewdioti4an i s an i mune di sorder sel ected fronmPE€THES2005/013465

QP UP BRI PRI EGL Keksempoura hyegrtimgeto aklyDS)e of claims
psoriasis, an inflammtory bowel disease,..|upu
25-466n Jhé prepasatien ofa needisameat T i@ating @ eondition g?l%@ad from the
chenother apy- i i ' . -
oroue SR G AR Soh B Ebonl docase, imtable bowe
syndrbfRY, @urn injury to an epithelium, a chemical contact injury to an epithelium,
neonatal necrotizing enterocolitis, an immune disorder, severe neutropenia, toxic
colitis, enteropathy, transplant rejection, pouchitis, pig belly, cholera, mucosal

inflammation, inflammation of the skin and mixtures thereof.

48. The use according to claim 47 wherein the condition is an immune
disorder selected from the group consisting of a leukemia, a lymphoma, AIDS,
psoriasis, an inflammatory bowel disease, lupus erythematosis, scleroderma,
rheumatoid arthritis, chemotherapy-induced immune disorder, a radiation-induced
immune disorder and mixtures thereof.
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