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Ther apeutic Delivery System Conprising A High

Mol ecul ar Wei ght PEG Li ke Conpound The federal
w@ooenTsdent may own rights in the present i nveptT/U82005/013465

pursuant to grant nunbers DK47722, DK42086, T32

GW7019, and KO8 DK064840-01 fromthe National

Institutes of Health. FIELD OF | NVENTI ON The present

invention relates to materials and nethods for

ThefAPETIHIEDENiVEt), gi%ﬁ%hﬁ%éﬁﬁh?@%rﬁﬁﬁﬁﬁwmlecmar

BACKGROUND HAJeight PEGeh bilke Gompeound t he
f undament al concerns of nodern societies and
i ndi viduals, with considerabl e noney and effort

dEhetfedertaOgevemmem oMy cwcadlgwtsom resont me@midn b@%uant to
w th deve countri

been stead ess ng
grant ety DI 712 K429 88 Taa&hégzpaé s ROBDIFS4845261 Tm the
Natioﬁgﬁgmﬁé&ﬁemunds to treat the ever-expanding

number o

di seases, disorders and conditions
identified as afflictions of one formof life or
anot her, including man. As our understanding of health
has grown, however, FIElD RRINVENTIQNDpr of essi on has
become increasingly aware of |imtations inposed by
t ' r
IT’ﬁeré&?] gﬁ@@g{d@rrﬁa Qs PJ g%?@'u%l? and rﬁeth’éﬁ& f@P(@gRJeﬁng, or
adm|mSMIugstheeamutmfccanpdnmdx:am ceﬂnpossuone to lacmamrmi, simch as a
organi zation. This conplex internal anatony inposes
inits on the ability to deliver effective amunts of
active therapeutics to the cells in need. Del eterious
effects on healthy cells and econom cs typically rule
out system c delivery BACKEGROUNDINti ties of
t herapeutics. Consequently, nuch effort has been

devot.ed ta the de ne r d approac esto
C Be2hBratsds yhGen b SRR G inedlundBiinud conBiraagmodern
someﬁ'@é’éﬁé%ﬁdUél‘éew}tﬁtcohglde?é!ﬂetn%l’{é‘yf 8R4 'e'ff@rt devoted to ensure

cost-effective targeting of therdpeutic conpounds. In
contmtﬁdi priogressafiye eguitdashizeen s;teady gxeo@'@serw@h developed aduntries
leadi address the hazards i t é&\?e |ntternal to treat
ca "]go n&gY SR VE'IY SN HEPARE Vat”8¥ LEETIRRIMC qALpRRnds to trea

the e\)/érté)dp%\nﬁhg N@nBBEoPdisbAsed) IdisUIHE Afd Banditieds RIntifiygas
whenproperly targeted, | abil e drugs | ose efficacy

afflictigins it wnerermIcl biteser anther. eclgdingrmant dsteuiaindersfanding of

healtl'i Hgs gﬁ%ﬁ II"?_%W(E\%P e &t F%Bfe%gﬂnl oy e&ﬁﬁ& ?hc‘crggsmgly

mahy therapeu iI'cS, particu
awargoblimitatidrasiethdseer mpibietlife $ornes inumstaneitiedithf care ¢for example,

tection has been to provide protection, either b -
mamiafs (b4 REPrRAHRIGEN Sy RIS (EAGS RGO SRHB MR RLE Paarbcteristic
size, I%%éh(‘.{ﬁtaﬁg drgar‘{lkéf?orﬁ)r TRY% cInihiek ifteRth Lhgtdthl fhposes limits on the

her apeuti ctontai ni ng
ablhty to dehver effective amounts of active therapeutlcs to the cells in need.

human

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 the volume of the organisrh 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@Mﬁpﬁ)mds on a case-by-case basis. Stabili zi neCt/bs2005/013465

propei arieted RSB st 1958 st NI BB ploddiyiems he” |
gastroﬁﬁéétﬂ{ﬁi tradt, ithe &yrpR§sterd aﬁ(ﬂ‘ b thebedtFRIeHuRR'EBatLP bethe body.
the in vivo environnent of treated organi sms.

Stabl I i zation has also been facilitated by the
ifrirany thesapswtiasi, PREIGHATYORRERINdAsed dberapeulios mindamental

orm AR UL BeoH 3B ERTE0 ho, ER SRR SR e
pro-dra Wg paipoune thatliseddtioatadvie wivd br by stabilizind tHeapia W itltsrapeutic-

ile the addition of stabiljzers adds to the cost and
contaipigg salgions, pl ke RIQ-BRIG 2PRIS3CH enfailsicashy agdaHinredigtable

mvest%‘r%ﬂﬂﬁs 'tcg‘féﬁqer é;'%r‘(éﬂec?é‘tet&)‘?néj&ﬁd”s% EIE%EQW&& B44iL Vistabilizing

ave eri ous consequences
the actua‘nttmrgpeum teyy. byApbit dtabilizatjon, cbrﬁasdeditn thez@evelspment of a wide

vane%pfgl?téff e l))ﬁgq‘}tg%gﬁ&e g r}uf%g)t?eréi}gﬁ%geegu éﬁsog'ﬁé]@ﬁﬁ%pwth the in vivo
enwroﬁh@n‘?bﬂ%ehf&o%&@'ﬁn?s’ﬁ@s CS%ll%hoﬁtﬁa%‘-‘éTwBbeﬁffacmtated by the -

pol yet hyl ene gl'ycol nol ecul es (e.
inclusiopmf stabilziag Sorpounds psuaheasbovine s@eum albtpmm sasein, and the

ie. THEBE SRy, Mol bl o8y S5 abnThBAEHL bER oy RE AR

compatilie ahd effeative withtd given itherapaatic, Matikhthebad S df stabilizers

ol denberg, P & T 27(1 2):61 9-621 ( :
adds tadhe CPBEENS ffé.qU'Wév@(PSQTat'@fééﬁx?ﬁ@lf@ébﬁhﬁh@aﬁta@w?ﬂs dogtfnterfere
with tﬁeod(%ﬁr%éict?\%f'aeﬁguti% éc‘ﬁGft)?BP HaL& ot@?q}er tﬁ%bu@ c{:}ﬁéé?%d@nces (e.g.,

nsure th meani ng erapeu ctivity
|mmuncgermity|).ned wi t hout introducing del eterious secondary
effects in vivo. Stabilizing conpounds such as PEG

oSy dfstanilzanis Shtbmly afEeh S ts MEapEsTe. sugh as 2

protelﬂfmerﬁééutﬂi SPorbéﬁa’MHléepE@Méﬂcﬁ%f pr@@em@m}ougﬁ tﬁé‘éé@éléﬁt
he addition of |ow nol ecul ar wei

attachma)nt eépolyethyienmglycamplosutes (eeg.v gsaﬂ ki3, tyolcaﬁm i3eh théo

proteidiEfint BeaTapPoites o inplS Pl SERUY b hosh Hprarighfics. Cantinet

al., Ansql uzm @5@666\(20@2)8 S@@cMSﬂIGh@ﬁl@blsqﬂagazmHShe\b@ artisé €0 7430
nsure ef | acks _t he

(March 2503004, Gl denhaoch & 5 4440501581 302 Niessdmarificagons.
howenet redpffe 8L Shi 3081b 1 cbitof aherapeutic, and require careful
testing . g:suré(bhdxﬂ)heahiag&.tl tiegrapeutic t(ctxﬂn@yls retainesP@RhowSAtr6@acing

coletelRg8 Phelitar BT PR Slotfish SoiPRnatELiRea®Ed (B 1o,
eg.., GSEﬁbW@WﬁaV@ afsd K& LiSeY fr?é’él@ﬁcbr%‘cd)rﬂammg therapeutics.
em a/reperfusion I-njury. The solution of 20 kD

Gol ytelyG,(3 [3did2) hasnalso heenathedisitsalbas, |mgwa\,lexatH|wv'ﬁE;addltion
n ed t one

of tow e RURP wERE SR A 2Kt ey B ABRBYPY o resuts for

which the Melidal ROhABRISy h&S bB&® 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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‘proviof PE3Rhe ERUD e BoEFE

form ng bi odegradabl e nanospheres. Gef et al.,
Sci ence 263: 1600-1603 (1994). The nanospheres are
W(cmot/emktat ed for in vivo use, but such nanospher/es2005/013465

IR e PoRer Meldatrraiahf PEC poREPSLGRs fo gna2 D) uet et
al., Kidrtsy mpfwf(g)sa@ctsem(edew m@mpﬁmm@mé@mnohIc'@ﬂtéiﬁlhgrzo kD

potential nolecule carriers in vivo (e.g., |iposones,
PEG t@tsmﬂe;dqﬂoaé(tdr@ys pier & Haparliant cesyiting e gypomdmedmtlen in

scnerfGte fuSbn 1B, LAY sPRoR o 28R PEG e e, BREMGL©

administérediipivivel MGV GG ihas alsobeeh ebvalenty attaélieditd 8y bhAe of a
vi vo_envi ronnment of the organi sm being treated.

handfig4f bigampatitle smPeHRAg & ﬁw@ﬁﬁ'qu'ﬂ% Relemgpelariuse,in
formm@hoqfﬁ%g?&\éq{%sgﬂeﬁé er @Rl tg?VQE%HHB%%lﬁUbS‘isos 1994)

be T ecoupe as we as apprecla expe
The namospheres epacaitemplatad fdeﬂm wew ysefbut such nanospheres only

contaip VALEIRcL Sayalen G Boitd (Ca iepormn e RgmPaHOH toat i required t

| ensur%ﬂ*?attﬂ'i@‘sﬁl‘?&‘éts'é‘re'bﬁ&fédraéé‘get rl\far{d%rpﬁét'ésn@ké%‘fﬁ’@r nt‘i‘éﬂt

een resolved for these technol ogies. Nor eover ,
moleculeecasfiersaniiiar &.g.dtiposarees.diticky prasticpr pwlysanabia rldarhydecugels),
st , be.desi gned; .t o_be eI| nat ed or

& LIEarT Gy ppsalY peen

sequeét%lnlng&hédher"éb@ﬁtlc i thedAtetion of tHeesartier, ®onéwhat reffovidtfrom -
for a versatile approach to the. dellvery

. of
the in yiverespysanmest phite grogsism bsingreeated; (atljer-gased approaches to

stabll|ﬁﬁ@?5éﬁaé8§lilcse\ﬁ%miv@f’ ih§olf& %ggﬁlgggét{cﬁe Ptgbglgpw%lncost, which

‘helr TN

| must Hmfambepédsamg/eﬂ lasi appreeinblecenrpensedh tiee pteparation and detivery of

|nst ances, the &gl Lver of active therapeuytics is
a thef@ﬁﬁlﬁ'ﬁo‘&{‘ figing calTier. afr8MeSrAse dAPRIPRTST 2'g0 SRCTTiTR AMYn
target&\? flnctidH éﬁﬁé%er@p%%?ﬁéel%n& et emnggshE'H’asaﬁbt been

anl sm Cancer egener ativ eases

_resolved Mrdhm “t@:rmwlgaese) Maneovdrathtecusenbdf wperssaddsethe addmonal

probioEERY SRR BsplEalyri el H2Be Hhelh W SR aRq i dtacea,
but no€ QﬁﬁlQhQQheﬁébbhﬁ@bahq&ﬁ‘é§Beé@ d@ﬁ%/é?@élHQ'hﬁké & 'h%@ﬂ)bon'tlhué§ to
possi bl e that stabilization of a cell's | medi at e

exist irthg ad rﬁmaweaatlhe appreaph ite the delivgry ohtherapeutiop that/ereserves

tho oS BB EL SR 5L, L0 kL RGELE o

their irlesdedi site of actisrdbéfore losityytheir thepbuticaalien t he
af orenenti oned need in the art for a versatl | e system
nt| nues to

del h
U3 st o &l pantes BB suy e ot dhgdpeulice 8yateared t
treat, érhéﬁol‘ﬁ'té br EFéU%hl hZRalfiretibR (é' V°d|§ é(éé ‘Uﬁ‘ﬂ?ﬂ%t ?F cé‘r?ddu&w) within

risk of mal function. McroDe faf'ed ep irfraT
an organwn d&as\ceomeﬁidegenaratwercﬂseasmde gpré&batmars disease), and
i cant

bacter 33aring a 'BRIAER NS R draoaPes o SR cfighs. SR cBene

often cﬁ%&l%b' 16 thé |GMS Bf FHafET KR, c@ébrr@fvwm@uﬁﬁ/i&ilﬁtd Be ®ound by
jor cause of nortality anong organi sms, suc

theoryhlj@nowblﬁeth@tsstabmah%pf acefl' salmrmat@fenvnronment 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.
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a variety of diseases, disorders or afflictions, such
as burn injuries, neonatal enterocolitis, severe
Wmmmsmmmm a, inflammatory bowel disease, and myum005/013465

o4 SR BB SR oF bR, ot
sngmﬂééﬂt@ﬁ\‘éaﬂd el Ké of rAaH andf arliR@l <€ linbsinBd @@r@i@nscﬁpﬁéélthcare

e.g., critically ill, hospitalized patients.
systermworlﬂwldﬁ @nerexsimille phsuoly disordershgulsderived sepsis, ls a major

cause o FXGRATRY &y sl SBRTBRER AL ER RS gt BB fbiany of

a varleh?bf HriealBy, diSordeftedl afigionBAs@sH 8§ bair MjBENBeonatal
ortuni stic organi sns capable of cau5|ng gut - deri ved

enterogg i5, severe neiorsnia.Hefammaterthawel diseasgd ahd magan rejection
olow SRS, PAET B P BRAEa R Pcopnizea o

be a pstemMaIly tetbal fobes pf baeteyiakmediatéd sebsnsmza& gqreritically ill,

hospitgiRAAtIasE] Thh ADUBCGT MEcTaB BaUlssne SLULR &S he Rsaudgmonads
(e.g., Pe Jﬁﬁéméeﬁ{gmns% § e BeABd t?aber@ggl%'térﬁ}%hﬁ‘orﬂbﬁﬁﬂbqﬁtre‘é,tmal

such as gut-derived sepsis have I nconple
epithekaldesder meuytheba deﬂmngamada@tppstoaamesg appodunistiomrganisms

capabidloffiefld OyEtHbEdPrs: RLRAY B hiabeChisEtan?. fiiuamonas
aeruginBSa h@%e@hﬂdehtiﬂe@sés W) céds@ltlﬂe pbﬂ"lcfg@i'i tsgﬁmcaﬁwy thé
the intestinal pathogens, as typifi

intestingl tiagt has Heeprshomwniodesthe @@,mgnaﬂte ebccdﬂnlzgtl@m pEopportunistic
é‘é}gl in a costly, ongoing and .
patho nco é ie% er sﬁ@ces‘%gul approach to prevention or

treat ment. Probl ens al so plague i nmunot her apeutic
a@xpmxmd:lbaal theeapeutiolappryachesnty thetpestantiah grateaigens of

microtisyipoilad SaRRel s Sk v g VoR Ansis hagh Bt
lncombl@té B8cdyseY SHtibRRticObaddLAbBBERSS RS Q&héro?H%Bdftg/ the difficulty

gutderived sepsis is intestinal |avage. In the
in tailosingeandibioticarts the imtestinahphthogeags aumangepthiay doaylneh Empact the

S W W T e .

by P. #8QGirRal bftén eat:dnﬁ@ r@§Tsteﬁftl'td> \éﬁﬂbi&ﬂ@%héll@rfg’é%sﬁeﬁlltmg in a
varli ety of clinical ?erl nment al ci rcunst ances.

costly, NgamEGANd inGaepletady §WQﬂ$§ ui@@pa@am@r%rgéemreemraatment

Proble\”ﬁ"é QI@B QL%/ Wﬂuﬂ?{l%?@eilﬁﬁdaﬁd}%ﬁﬁ% P?RI%HL%‘H?’ many intestinal

conmer avail

pathogmxsrmmmarstyemgmﬁsat aes immehatvasily, readerimy sach approaches
. %Ellnggt {VLI\/W sol utions of PEG provide a therapeutic

minm €qUVEn treating or preventing gut-derived sepsis

i s unknown. Typically, these solutions areused | o

%ﬁﬂhé’rf a;fgir@ébh tdthe prevehlidior treafhe diSbrdar Siidh §§ gut-
risk evel oping, or suffering from gut-derived

derived @p@ﬁ@ is Aﬁeatmaimau;eoflnathenpasts@ferabyeateslete_stxmaﬁa@ge using

potyetiflettgBeR! (FESH SabbRE biaf Bechi e mpted in sonf ARER

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
weowpowasis used. For exanpl e, sol utions havi ngpCT/US2005/013465

conc t 1, on I PEG .hi r than ab ut, 2Q% c resul t
used 1P vsFr o DB e taL s oF ARG LASIiAL Ve RPING: b
suffenﬁ@ fildfh EGUtLcdrived PR tAY 8 rBbGIt 8PAGMIHISIEENG fhéteLMW PEG

intestinal tract of a stressed host. Al so, solutions

solutiogs tpdhe inesiinal siachdheie: is pE@riahie chaege insthe fisral ceroposition of

e BB AR U HEFoiRBF B EinelhyBAEh R g malguler
welghtecxﬂ tﬁés:olrﬁpdthfdsalstedf (Foraexaphplée,] solutidved havihg Rbhsentrations of
obi al virulence expression (the harnful properties

PEG m@h%r thie abers 20 ¢an Freultin @ mngI?'ﬁé'dﬁi aeliperesulting in the
enmmé‘t?drgBP Stehd W ;9:’0 Re, hidfRsH 9% RV Qtwﬁgntlegﬁnml%%ft f 201

|ng e ural ecosysremor The TRt est1Tal
stressed d:noef | Alsa, scﬂunoes( affovemoiecedarweighbREG cam toseatheirefficacy in

fl. | t d t f
attenuglifa fie,HrQBREe GaPRBHCHLCSY TR OrHagNea: SRsmilegeresning dem.
Therefo?@ a REB& ixides m%@%dr%ol%émtr%tmpi@@nh& B@Wblence

omposition is a change in the physiol ogy o
expresalcga(ths tharmiid peoperyies of egh@mbez)hmrm@sotrialyng ¢heronicrobect
nunber. ,of rac stic enz matic
neightBYRiPRHS. By Brslia e BOHRGHT bl SlesenTE YT bathra
ecosystensenerhlastinsMiiorsilortr %rf&ahﬁl@fprbbénﬁaﬂbﬁﬂ ltrlitﬁnatlve floral
produce significant chan%es in the physiol ogy of the

compqa'ttsm‘eleuwriyamdw@mmtttwn ApPeRPRYRIBlG pameﬂﬁm@at might
othervsf?% sﬁlbhr)te t)‘leqﬁtleg{lﬁ i ous, |onger-term consequences for

and welT-being of the treated organi sm
Mor eover, such treatnments provoke physically demandi ng
(Qeroinitantiwitht & ehangenroflorabhssmpesition és tianahgeon thenghysiology
criticall such as h

il t
of the Sladnisife Thesee S REruca e Eas daeba Prdlprad by HeSaying any

numbdrbfiRhavadieristicCOnBPsatld AtivRtidse sty 8s 'lébtﬁfee(‘!&f}ldrd?@enﬁe levels.
treati nlg\d a m crobe-nedi ated epithelial disorder

Conseguently, Lg4W BEG treatrsens |0§}heamu¢simeapr9¢npe signifinant charges in

e {b el ety SR Sh At A b ip S S

deletefidiis, hehg&ro@phi codiseqienddy fov tie Rkl fah@ Y- Béih§ o thedfreated
of the physi ol ogy of the treated organism S RY OF

organisme YIRRENEr mcméeairr@g%prqwémhy§waﬂﬁﬁe§far@@mfeacéags in the

form of’ﬂ%sg Slye |ersﬁh8f¥e]‘6[§ 'ﬂp e"g %ﬁg?élséﬁi%ﬁé&z %_Wc t%Sﬁltallzed

humargbahmits] i ke conposition that provides a st abl l'izing
enV| ronment for the delivery of activetherapeutics off

AR P -
in prev%lhlhﬁQC@r Reating la Picresy phanbea @plfﬁeﬁépcﬂ@or%?'(?becbut-denved

di sorder. Exenpl ary t herapeutics suitable
sepsmé;aa@(qr.az%an@@m @esqgciated s @ idigorder, along 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 environment 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
W@ bove 0 B0 condl tions fromwhich HW PEG | i ke cpOpUsnds013465

id fit d -derived -
tnerapBfits oF: sPf RV TRAN arelsFliey Shariel ab@bndBDakeonditpn
charadtbﬁi’ed BY %ﬁtém@abhéﬂ SUrfacedit@iskdfideleRpintah rﬁ@l’rdl%lﬁié%hated

i ncl udin but not limted to, P. aerugi nosa, and

disordenr Exemplary dneensutics switabie forstabilizeddelivary i HMWa'ﬁEG like

compdiidisibl:Bi 76l Ao RePRAe e A ALa SRR 48 bR AF IR uhe
therapeutive N Exespidrgabnofmabiedndiddizofgemswinish FAMRAE PEG ks a
with the intestinal epithelial surface. In addition,

compgyingte F?f@V@@JhﬁfaRﬁé"“@W@"PﬁfG% ugsradlesived sepsise ther intestinal
dusordswaﬁééééwa%ébaélsa%f?@hk&gﬂa?ﬂérﬁ Bue t&intBSHNK r?%ﬂfcgc)eens
O a varitety o

responsi ve si gnaf hat may
includipgo buhmstelmﬁltecgtos iRy raelrmgtgosmtamirawanéﬂymfainséaseﬁ disorddié and

k PEG t t d t t
conditions g A RRITAS L L Branras riats Ahaxepiary sV PEG-
ke colfSburlels'HUIRP PECS! HRNUEE) HARS O EA8vord cBhices Bfisudhe

approach to preventing or treating derived sepsis,
pathogens as Pobpa@inesacwitia b lrﬁesttrraéepltheelmbsurfaml n addntlon high

ool e ol MU, SRR IR Bod . .

aerugipdka preisponsivisrd b \afiioty uasugﬁéns thét mtapemvcnm qnbﬁms s&h@uhg
icant |ivestoc

as a |culturall ni
signaligp e ware T e, aalt, oML EEG ke empoude eds, HUIWIREGS) to
|nterd|8f3§§tﬁe |@%@ iGhE; nltérlef}&%e b&@leen th ‘intégﬁné\'l{dmt%@en 848 the intestinal

e I nventl on provi es an ar
eplthehuam;fratzrdesemajrqnnamrmgp;a'olaabebd) praandiogray trestiagi qut-denided

sepsispy UAMEoSRREE: sPoses [ufntls FeerertS b PEGHike
compdimafsew&ﬂg b Edyt 'éff‘éﬁﬁvé’éﬁ&?élbﬂ@el?g eFl‘e"’lb pMRFRELH hhh\%n

packagi ng materi al rrses a package I nsert
patientsal wetliasg variety o @thmmg’amsmskwotmmagm@mmallmgumalnt

, r treat iorating, or pr a conditiaon

ivestogR e oL@t diofy e, Bhaton s, FRERRaT. THiubyS dikes. dRese.

and thanikenfgedsethdRdd Bﬁ‘i‘nhau@ or an epithelium conprising a
barrier dysfunction.- The HWPEG | i ke conpound may be

any of a variety of conpaunds of high nol ecul ar

v@n@ ﬁﬁpe%tlﬂfﬁh%mV§nBaﬂ |%W'@%éﬂ;ﬁ%¢'e Of myIufastuem eomprising a

ol EEIABSHRE BB WA Rt i By

polyetipfiehe ghrcoldike (IﬂMW R*ieb 4iké) compoundcontaéned wHMNtHE@ackaging

materigh TSy e B PG DBy o RS AR GY Packags inser

mducatﬁ?bjtﬁdtﬂ*i@HMW phe- IM&#&@&%&BW@%W&W é?ﬁeﬁd"rﬁtmg

af'orenenti oned conpounds further conprising
or prexgingoy abeditioy cbaumerizmicby anabngrroabepithetinl a@l auch as an

inﬂamécﬁ %ﬁiﬁﬁg}lﬁﬁ@?gﬁgﬁﬁ ﬁwixl ?ﬁn ré))%g?af{ﬁ'ﬁedysfancr:rt%n PR Hmw

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), derlvatlves 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



10

15

20

25

30

35

group, a Cl1-Cl10 aryloxy group, or mxtures thereof.
The conpounds of the articles of manufacture may
wcﬁlzm)ts/hm430:orrpr| se a linker such as a strai ght - BATBUS2005/013465

C1’-C1§r 1oy“§t|;pk rgﬂgé ouR \Bﬁpg{/ §Pguh d; egirl 8 @{,(‘5\40 alkoxy
group % 1UCE8 dri1e hﬁ??@ug“'b@ﬂd&é@tr@reﬂﬁ”ﬂf\@@bﬁfp%uﬁﬁé! o@il*?é)artlcles

conprise a H ke conpound in solution, such
of manufagiyie 18y Biether comprige ehlinkes summapa;tralgbt-cbanp@h@1 0 alkyl

arounfis BRn Rt e IR A Bobh e dibni . ikl aroue), or

mixturég itigéreonf Ahrwmttw Rigmlfastare magcmstd c@ﬁfp@u%dlaﬂBMW FPFB@ like

invention is greater than 12 daltons, or is

compounskin spiutisg, sHED @SN a@lﬁth@ gpletiary with the *J!MVMCREG like -
comp&ﬂ{igﬂgeﬁpg’( EBHC%@ f%%%?@)gpﬁ{rgmﬁbé%@n 1 %ﬁ%j 20%

packagi ng nmat eri an art hufacture o

. (wiv). iTheeaterageanclecdian geightafdhertHMWhRE &-liket tempaebed according to

rovi des a str o adm.ni ster the co ound to
the infardan s arettebiianat P08 Baliens. of 18 Ghlsast o5 000 dAlRIeY ok B
greate?ﬁl??rgm%@fd@i P%I%irHWI%Bé MarF8bloooimpnas an

mrat i on of an epitheliumor a barrier dysfunction

of an E‘i)l thelium More specifically, the invention
clr kabel packaging mateiialiafiaprartigle afunarufaciade ob s myention

accordfiy i (Y W BRI LRETRnided o PANEGRHTC aBiTRbRF e

compaourdiioytréat, ametiprdtd o iprevemecdsrditiomeraratietized by an abnormal
enterocoliti S, an i rmune dj 'sor der severe neutro eni a,

epithefighgell, sugh a5 an inflamasiangf an erihalianer @ BpEEr Qyﬁ;functlon of an
C I I
cptfGHE Tl db g e SR SopENERAE o 6 BTREA s -
deriveHlsaplssr inflanematomg ibbiveh dmsbarmablerbnwel synsloorder a owedinjury
as,a, . euke oriasis,

to an §iedHih Eome bisakeortPeaaRiy 19 &b eetBRliRensendpinecrotizing
entero%%hﬁ‘é AFEiriund B%‘é‘?@ér%@vé‘r@rﬂédtﬁdp%maﬁ‘ toxic colitis, enteropathy,.

chenot her apy-1 nduced i nmune di sor der, a
transpiardirejection.i patchéts, pigrelty, dheleraenycesal inflacmatien pinflammation
orthe SREARERDAOR MBS Foftt B BB TRAT B Bl Mo
such dga laurentiar ¥ ypapwdmdi AIDS ep%rldsmb%ntiﬁﬁémh\at@rytticﬁﬁélld@aase
anel i orating or preventing ulcerative colitis, Crohn's

lupus grydlersatasitd selexedersaa iheregtoid janthiitis:  shemotherapyimduced
|mmur¥0é1¥§81;db Ny 9%&5{.8@ [rLrﬁuﬁe g sop@é}ugﬁ‘g &fards or

a er conprisés
combmatmsrwttvetecnfalAmclefsfoémamﬁaatmwftir thé tmatrhenaaméllocatuon or

preverist e AR eIl bpHeL §B4ermyl asDRPLY i Mgiag, ameliorating
b an
o P e e o e e aeaes A FRRGI G MIEOR T ot
limted to, a probiotic mcroorganismformnulation, a
do mﬂmnaﬁﬁ)eata the éwentiompaevidesan amweprmarmfa@ture as

 descrif sB3L S R o FREE o BRIy sPstva monm et

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 protein and mixtures thereof. Exemplary
7
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system an antibiotic, an anti-cancer agent, an
anti-ul cer agent, a growth factor, a cytokine, a
weembeizadhor none, a trefoil protein and m xt urBssI/US2005/013465

_thereof . FExenplarytherapeutics-inclyde a 5:-anmno .
therapelfipE i & 2 R BIMOI Bt FomRgond SOarRitLa raping e
salicylBR! floYety 2a €6RIcOSRFGIA Methotf@idie! 6-Met8ptopurine, cyclosporine, .

6- mer capt opuri ne, cycl osporine, vanconycin, o
vancomycine metsoridazole, @ epphalospein, faxans aeompogadpompdising a

taxand SRS bl G S ARl ORI & el FERT R o-

fluoroWraBiP.aa 86mpeNRd icdhrigisindga BHLreuraz inhoigtj, @hyantBandrogen
ant i - androgen conpound, an anti-estrogen conpound

. ] 1 » an -
compaiiidd @nranti-gstergean ¢eppewnd.ian erideraal grouth facter datgptinal trefoil
I ' tati i 3 '
factor, Sl Ror7ABRa0T, 1 Irtesreidn dH RS Alfedh ¥ Uofie,
embodimanttthe therapeotiais al phatiotie lactic aeiddbactérdurnpbay) Lactebacillus

(LG5, Streptogcoccus salivarius, subsp. ) )
GG (LETN STeRIacREeus Soi s uhse. FRemophie: diskebadilys casei,
c e . ¥ . )
Lacti A Ter e LSRERUE Q8 RAR LS U BRI AR cubsp
bulgarRiulsi Biflsabaeteria longamt Bfidobackiria idtandist er Béidobaoteriadnweve, and

.o moxtures.or,. conbi nag,i €. 0., VSL#3) thereof .  or .
mixturg o S bRt r R TR Y BEASLiBrdht of A srindy et Stnmbsifon
derive83£dre anyBf shoRbaetergpect of the invention is drawn to.

: a nmethod of adm nistering a therapeutic conposition to

an epitheliumof a subject in need conprising, . )
_ a%nﬁtﬁ%@%%% @f H"Q:'(S‘Hﬁ@g‘?’i |so¢faw1tpra m%@o%ommm;er'ng@
therapBRiIE SRR o criliciif, 8% slbicklinddl EaRBEG:
administening a compdsiicampenrprising @i sl EHGH ke cempoundeantbahod

dnclude, but are not |imted to,, a probiotic .
effectiyg apyuiy ofPhBreREHIF atisaR! e @dkisSdtrenakiirs agepiding to the
inventf®dh, iRA8he S RUitPlPidr ©1sBIif HRE hEARDS Mclile, BRLES RbElimited to, a

conpound, an anti-inflammtory conpound, a nodul at or

probioti€ miaraorganiemsfpsmelationna sampsisdioncgeriveddronm-at dersdone

probiofl i or0adol s eriiadrabanrdyordh dnf Hilduefory cmpound. a
modulBiotlof aasinin@ie §Y stefrX @t ribiotich 6 h aptiLddreer ageht! @@ anti-ulcer
5-am no salicylate, a conmpound conprising a 5-am no .
agent,ghgrawthdeetord eytpking, acnrg{)%bpan@m@,a wg@%dtrp@traﬁeg ngixtures
thereoﬁﬁkgﬁfpg%ygbgﬁpeﬁ%é d 88.an) Cs%ﬂ%gl'afb a.compound

a céphalosporin, taxang, & conpoun
comprisimgp aiSaminasaloykte maiet, v, cotticysterit anethotregatep 6und

erco R B T RS eL4h bLpor ane,

a comggxlt,u'&d 689{&@@’{)@ & MR Hoicd) é?ﬁﬁtoﬁ@cfrﬁ%eébrﬁﬁam‘teg?w’pﬁging a

ermal growt h factor, 1 ntestinal trefol
camptptiegin moistpnaflostauracil, sacompownd eomprising arb>ftuaregracil moiety,

an ant-AE6RD, AuRSURd B i BRtoddn &tEpfatnh FEGRNTRFeWtn
factor, (iRteBtinalHYfbiPESetd B iRk DsomBRIStI , iad ihferidbh 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,
woamsalh7Bcosa, urethral nucosa, esophageal MU CPGHS2005/013465

contergffdr s el Al st RiswE Mol SR dhhiod aral
adminlShABh, retid hdasinitratieRNintebtinal RYAGE Htopfcal BBministration,

i nvent i oncont enpl ates* atff nethod of il aefmfiistration
mtravmmnjaq:tlpn,emgapentongahuajem‘goar wtrageethral @dministration, vaginal

adminfsfih Gt B Plsicll &g} SSHirarh D o6 Sernus,

embodinjepts bbthis aspaa of did invention the thé@ipeatic lslag)lrétéinaceous
adm nistration, cannulation and assi sted or unassi sted

compquikh Fhe msthod mayAlse irvalya,adminisiratiost of an sffaetiecamgent of
S
P 1SRG, 1R FiPRabPBhaRahudinbts PAE GEEVIBREAE o
admlnm‘traaoneﬁmct lectnfadbesin |sfpaFMbUIadl)ec¢mtahdeated|foc methpds
. Ps onpnas, a %nosa PA- | I n/ adhesi n;
'”VOIV'QQEHﬁlan'aﬁ 'ﬁﬁ g ?’RWQ’WHF& GOPHUE s partl cularly
contenpl ated for nethods involving the adm ni stration

Anather a8idtaf BRURmVERGSRREYIF Ged watm@thoa%?%anﬁg d Mfcrobe-
invention is directed to a nmethod of treating a

mediatgcenstitienipbar eptbeliimioba ssibjegt copinrising admististgring an

etec R FEARAYSY B GHEL RLERELE Ln Bl ATh LB ARl e
HMW wm-ak@ cohpodidVi®ERW REGCluintped ndmpﬁslsirM/étFl’E&tfdﬁeI Ewvalently
nprising at | east one coval ently bound_ functi onal

bounddpeeﬁprsaés Rgelerias e the SripHR 6RRSISINGhEF @ traight-chain C1-
10 S ool o Yot oy Q1 Gk rous
and miﬂtunesrtheretdﬁeﬂ'hefHMV%é’E@MMéE@mpomm oaydzeiimamaguesus n

solutiqCTBGu oA Pa BN s 2L HAVRECEE GerBadge (W)

The sifeé MBYBRIa mansHahSugh 'é‘é@ﬁum’éhe THY éheHdIilm Ay fain
intestinal mucosa, a pul nonary nmucosa, a nasal mucosa,

intestinalumecosanla plmesary muﬁz@ganahaﬁaldngaosaara e@@pﬂabgwbsa a

vrind Y58, n PASERhG AR . K ReBEAEE S e e

aspecbéf tﬁéﬂhmrﬂtow (5 12 HMWWEGQLI@Q:dfﬁQMhd maylte administered by any
i ncl udi ng oral administration, rectal adm nistration,

route kngyym i) theaar. Andudingi oAl administratianaredal admirigration, vaginal
admlnlsﬂ%ﬁﬁﬁ' Amiri ARtOR to&lﬁg‘lﬁ}b?ﬁﬁ@ttb@@al é%frﬁéi?é}ﬁ)%s intravenqus

ction, Intraperitonea cannulation
mjecnmsntsamhtonealnapastlem emianrmmjldnaand)ass@edcbrtumsusted respiration.

Condifdfs Sllbie, i iahRBE by A esBetS! s tRAtiopdaclugpahi are not

Ilmrted fof bﬁﬂﬂ@ﬁ\%d’s@&%@ mﬂ’ér%ﬁ?a‘-i@ Hd\ﬁéltoﬁﬁeﬁsebﬂ’ﬁféblébfl%%%dmme

urnln utho an I"ium a chem cal contact
a burn| injurly Yo ao epit ehusmheIChamlcaiaonmmlmmyctpcan gpitfeelium, neonatal
sor der

necro@F ERER S, B Mol s Tng/ o2 <t¥ers RRVEDEo B bR CoME,
enteropatiif transplaht eejetidny potibRitie! sig bBIG Ostidlefd) rhiddBsal inflAmmation,
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 to 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



10

15

20

25

30

i nflammati on of the skin and m xtures thereof. In a
rel ated aspect, the invention conprehends a nethod of
w@ewsnraseri ng an effective amount of a HWV PE&1/UK®05/013465

theﬁnvgg%goum&vg %ﬁ%ﬁ@neﬁﬁﬁg btﬁglgﬁ/g?ég ful nedr cgon%]nsmg

at leagdt @fnb&imléiﬂw Herinl fudtiseras @rodp@m as )étsh%’@ﬁtoéﬁeﬁn C1-C10
scl eroderma, rheunmtoid arthritis,

alkoxycgrexpt Adranshednehain € t-eioralkaxysgrouer a Gi-C10 aryloxy group and

i S ROUERS o EPARR  FRUEIL, QR 180 1

mucroorgmehinmemu includehguthdiéived depsis imEmehatsry H@ﬁvéﬂMWe%E@
further conprising at |east one coval ently boun

irritable howsl émaqirog%@b%wm% t%aaﬁpahgmmcﬁ&hﬁnmal@mtact injury to
an epfefifth) ridbABy nBcRiBRIEtterfiRl ot iRk Ihideh Idberd
neutroaeeraaaltd)m tolitis, eaterepathywiransglant rejiectien, ppuehitis, pig belly, -
Croor sm or. not, include eri v d sepsis,
cholerf L gasa B MBS tleaNsetion pEine-akis aBg fEBeh aF orre.

combifatidHs thePddi! BE)Jp‘Pe BOhfhfllated ard tFRMehB ofEBHANs such as
injury to an epithelium neonatal necrotizing

a leukemias reokyoiphoinea, AdEDS rmonema: gn inflammatorg bowed diseageniupys

oyl LB R BB 75 e e

disordenfd exigtidnoindated i‘rﬁnﬁiﬁlerdl%rdeﬁbhﬁ WhiREre$ tiesrabf.nat i ons
t her eof . Expressly contenpl ated are treatnents of

|gondl tions such as a l.eukem. a,

B @nptheraspgat, ithe nyeRtiPd PYoVideR A mgwégél%m%!mgtmg a symptom
of any?ffl’ﬁ@%ﬁg Epbfed é&ﬂcﬁﬁ&ﬁ?é&ﬁgn%h@ %lﬁls%l‘ﬂ{é 15 ik Stive amount of

chenot her apy-i nduced i nmun order,
a HMW &k Gitlikercanmphurebito arsubje ctlinsuredke wrmnehnrthetl-tlmwé PEG-like

compauieh S gy BEET Risther cRaNEeLig et s g e R Bo S fhctional
group 8BR¥ERERheYrEUD | 'c@ﬁ§|stm€'9f b SitraggHAdRaii @HG(D*I@QIk%Qy group, a
ef fective anmount of i Ke conpound to a

branchaghhain G hGidcalkoxheiosipn atGe-CAOErPRGY Idreep epdpoihies shereof.
HMW PEG further conprising at | east one covalently

DORIhel Légébb?mhe %Mlﬁfm% ﬁ?é\ﬁﬁj Eﬁ E%ﬁwiaﬁkcg &V entin a,

consistin tra gt ou
condltbhamimmbll@@ admifidteribg a11 kfﬁe(qztlvgramounta)f@lHW %GLIMy

compefingbiaia Srbibe Brha. b ek mutbe IMBF PEEL & Bompoand is MW PEG
furthercéHiﬁbr‘ié I\N9]PEG | Eﬁé%vé@ﬁ‘tlg'b%hﬁﬂ i) tfi‘i?\a?bfcﬁfﬁ LMECRETM the

e conpound to a subject™in need,
group whasieiimg phe shisighitietain €é- (?z‘b(hptkonw grmxp—ll\a/bna“n@hédmlam C1-C10
i Si ast one coyal. ent boun @? unct i 0{10'1I

atkoxy GG 2EH263b aryiRRk o SPd Miklisinerear, T Rvent

conterféplb@ésgrhbtmfh%l &F &év&iliﬂmgaétb'@?(dorgf oy a@sbél@ﬁﬁi Wd@h@éd‘ sepsis,
al koxy group, Cl-Cl10 aryl oxy group and

inflammaiaryheyvel Hisease, lrrrlta@le bowak syndremeat arsirairigrynietaroegithelium,

a cherfilaPAGHER bl RS RSO RS BathE o Ropg WSBERR an

mmurﬁgfdldbtd@e sevehd heutropehiy, taxiaoltisl Eh@rbpathy, 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
Wmmmsmmmm a, toxic colitis, enteropathy, tranmpl“/usmosmls%s

condify S o O e Sl SR s i oo

syndrcﬁﬁé‘bé Batr iy td ahasdithelign, aftSNehﬂbaladeﬁt u%r\f fean epithelium,
invention is directed to a use of a HMNP

neonaéaim@mtalr&e@r@&qqhﬂédarwawnerdlwéeprS@yar%me@iiﬁomma toxic

coits kRN el RSB ARhS BN, BRGBHA it
inflamatidn oimflammndtiornof thipukin an)d anixtepes betombinations eereat.

contact injury, to an e |theI|um neonat al necroti zi ng

Specifically.coptm lpted are GOTRNNGR UaTulp prg@%rémgsm%iﬁara@@tﬁ.ta treat
I L

conditifit desbfiated fith S AR Bloorddr?R5 821a IPEKFEId, Mymphoma,

AIDS, ipsbtiasispan mﬂaoimatwy bbivel disdase Xupue erngdhematdsisademnderma,

rheumgHaH GRS s PR BRUSRART - Fvaeer chrigiaduced

mmurﬂe%n@éio@%d%txkhré@ dr%ﬁﬂﬁnéﬁo?r%rtﬂéfeofSUCh as a
| eukem a, a ynp oma, AIDS, psoriasis, an mflammtory

BVRheth HéJmVénﬁér?:ERﬁf@ésoé hfethS§ bFF the likelihood

r heunat ol art ritis erapy- 1 nduce
of morthlgpindam anenaladitragn cah)nondabmhdmnm mmlddlsgrajduseasmi condition,

compr§i B ERiBr Al Srs08 A SoR o B8kERPing ¥ BitiEbegnBfiEted disorder
selectéd kohi fheagroh cra%tsﬁhgto\f gundaﬂvéms@aé.s Vi bhrram,mnﬁémétal

condltlon |nCU|nga | Sease conltlon rsing
necrotmmgapmemqhas, seMeTa e uiopeniak taxic gelitis) aﬁianyna ory bowel

diseash, EbRGoARY o FoTtR EhERIG TanS BpGrties. sriy iy fgBrising

adminisesrraf ah effectmi dasengf polyethyrple glysol (BE@)rte an ammal in need
eutropenl a, _toxic colitis, inf amTat

thereod; wheretn therftEEdan ) averaaesprlasy aﬁé’j’%@'i“i erat l%@ﬁt&@@@ galtons.

* sutaedge e, LERSRC ) ORUPS LI Bl Bhegh BEACELNY B v

human.hbrmefafommmlomajhaem tsPEG preferabpty nad anwvarage

moleciRe Aitatt of 3t 6L 15,800 Falicrubg is nisjerabiy beditys.000 and
20, oo@@é&onsc QbeRide S, VOB 20 @obfb%lt%@f Wbié?@ﬁgd is PEG

hod, the PEG preferably has an average nol ecul ar
havmg/@*n h gheragie raoleicy kas twelightonf,800,1af s 00Rraf 8,80@rafi%0eMmI of 10,000,

or 1.1 B e S 8, PR B AR 12 e

may b@\nebamu@@ljgtsulmbnvwmﬂmsn@é 520% REG] ard g%ferafb‘ly 80009, PEG
0, of 10,000, of 11,000, of 12,000 of 13, 000

(e.g., m%PzE@bbln iRl eptbogimepioitheastbod Five sanditiaris Fesocipigd with

the pr%,fee g a% P%tg@g@gﬁéé@%&@%gyﬁgﬁg n5th%qn/fep shie 2Ad%dhe cell

membearizoiditegrity obSudh . aetdymbsa isenat detedtalop altereds siocardthdr

f d
embodiroy b P ERencs, of & Peeydomangs aer gl nosa organ! Moy
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 contacts 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
woreiohoms43¢ he growt h pattern of Pseudonbnas aerRQi/nS®85/013465

d . al d. ,Anot h .t
Lt L T
lectin/GQHaXih %k?ﬂss@fbﬁhﬁ@i bathogeARTERS bpithélidi, bfgal b MteStitd) pashogen,
an intestine, wth polyethylene gl col (PEG, wherein

comprisieg Pewministeriag aneifegiverdasecafinalyalBylghe ghtcohto arasimal in

need tfnﬁpego EQ%QQ? ﬁ{fﬁjblﬁﬁﬁ F)ftﬁglli%%ddd«{éh%s(e n%m?g%% Aﬁa‘i" eb i Sium-

lnduced’)ta@at/am oA détin/héhd¥ntcobmprising adrainisiBrin an effectwe dose
nutes.Flirther as ts of. thetrwention includ

of polweémﬁaae stycehio 3 enigalpaneeddberesf.aimashed emh@&n%%'ﬁ&-
mducé?)ia@%%ﬁgé\cglfcﬁé?@ee&'é Eﬂhﬁp f the eg@éé@f @Sé ' Qﬁ'nrgestmal

conprising a St ering fve dose
pathogﬁn)mninymsn}g adminjsteciol aroeffectiapidoske ofrpolmuylehe rghaio] taaan
i I um i nduced

animal e ieredton dpashpd o Fedkiang VileNos exaressictin 4 pathogen of

the ephﬁéﬁd (H gd %ﬁﬁhfésﬁﬁ&l%étﬁb@@n)aém;@msﬁﬁ@ %UHGn@férf?lE;fé?rPéffé&we dose
dose of F Myene to an aninmal iIn
of polyetiylens glygohter arwanimnaliin meBdtthﬁr@OCéIa rEithediot aﬂucmg or

prever{ig'\dg R%rggﬂlqcrﬁ{) él? %ﬁgﬁd%—gtsﬂ'éfég% (;votge rgH%Z vith) II ncs lfé&or

compramg Qdﬁﬁrﬁéﬂeﬁggaih @ﬁé(ﬂﬁbld&edﬁ%lyﬁthﬁehygﬂm &n&n ahjaal in
animal 1n need thereof; a net of reduci ng
need tOPFQﬂfe@]E@tBQ%Pégm%ﬁrﬁtWQaemﬁleﬁéb@rﬂ omt@ﬁ@a&pwqthege%es's by

proverfitiomBifioh Bf BaobE i ficiaRERInARTRC T campising o
admintstering amieffattivend osedf pd)leeﬂwfeneaglymmownodmmd irchexr trereof;

' t t f. [ | ial f ith a.
and a et 5 g feiachn DsveBPRas g et in@eanarp asium)
of a veitdtsid 3l 4 PeRtctfunP CSuehl 4y h Fe uabioRadt( @ g"nP\?é‘ucY@hohé‘s

need thereof; a method of aneliorating e hel 1 al

aerugipesa), commnem eritacting th@gqnﬁ@dlsmyltlppely@myle@e glycol. In all of

these féor (W6 g?ﬂbe 'Qaﬁ?{]ﬁ’ oqg Fﬁ_:g(g o%%%\g}gbggﬂﬁgéﬁl\é?‘w&&t of at least
5,000 aalta@é Rindestefdrhbiyt [&8stars 600 Galtond) need thereof; and .
a nethod of inhibiti ng i nteracti on between epit heI i um

i ntestinal epitheljun) of a vertebrate and a

e fbfurtnr osbedt oldhe inentigp b AdBeedpr 'n'PQE'GGcﬁTBﬁ%‘édO’zonaS
aeruglﬂSF q}Ri%e)redG o‘%}%ﬁré{‘;ﬁ%@ﬁél'ﬁﬂ%lé&ﬁcé%% 86k fclérq%“ﬂ' t

ne glyc , ese aspec
mammmmer&pmhelnaltlbyaerPEm:Imas amniaasanagepmtdhabiab/er ownpglrsung)f

contacigr G dintsxrah srhefenavSes pEheliets Blicahnssenahg PeG
has aﬁ‘”&&é}‘é eGholeBtiaPWdidht Gt aﬁ’wgmal&ﬁ{sughﬂ é‘fe'réﬂ%“?a‘?fbast

reduction in the transepithelial electrical resistance
15 OOQ)ﬂa&onmnﬁeafenablsepthe RP&EG abs laayaverage orolaculanweighé of 164100 to

eocof 3R o G RO BN e e

microt (c@), P. wbAighdsd)he nBEGetectably 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.
wore@berabl y, the PEG has an average nol ecul ar Rer/gito0o613465

o004 5 BB RARRER i B S GRS o,
comprisirig! 912005 PEG SaP prefetadn) 80I0Y, FEG! At exéehplaRPbé&Eerial cell
aspect of the invention is a nethod of inhibiting

conterpplatec-as emenablecinbiition ekadhergnge hyrthigimethod is a
Pseud%ﬂﬁrﬂ%l bﬁgﬂﬁﬁ%%ﬁﬁg’?‘@ml lan intestine, conprising

contacti int I'ne wi th pol yethyl ene glycol,
wherein the PEG has an average nol ecul ar wei ght of at
Iﬁeaﬁheﬁaémt datrteamsentimdlsm afethad by redudirepthie dXprééion of PA-|

lectin/adaasTh o Peelaral cah CanDrsge cRRenahadiaeraceh vaiho oo
polyetﬂ;\@%ng 5@ pr etﬁ’@rei h%rPEGUr%Jén %%l‘étg'e%ol-"é%{ﬂéi’r'vﬁéaglgt of a%q)e/ést

5-10% PEG.  An “exenpl ar terial
5,000 deltdons; eandeprpfarably Hs000ndalidhs and lsmfefﬁrablglbecbt/een 15, 000 and

20,00 FHTHR Kol afrt BEF B3 hel P sth eq SRR o oBPgSo 5-20%

PEG, aﬁa?ﬂﬁerﬁbly sdup), MEGhe expression of PA-I
| ectin/adhesin in a bacterial cell conpr|3|ng

contacting the bacterial cell wth polyethyle
dn @@@therm@ea he fvepkien pavides a\ram@éi qfde@wnaﬁhe likelihood

of mof§kgaf Pl 54y BT R @I ROl cr sfectea
from tméﬂﬂlfb a:taisnslmg of@ﬂ+darlved$eBE@ maburbmjury neoéqtaénasrotizing
enteropais (NEGH PHErS B8 echene s ANt BleprAlpadouel dsease,

enteroESﬁH]P({é g?f |r|r tﬁ@t&ltl’&gllﬁ s, tl'éﬂ%*bllémqgfécﬁf)n r%dcﬂ‘ﬁtist é(nd Pigelly

ani ma |t|n a mcrobe- atedelt
comprtﬁlrzgnadmnlsterlegtameffeqbwmammgﬂmi@ cmnsolsmd (tggofPEG) that -

adherdi o SEPh SRRCERT 0 BLR PP cRBug oG0S B dutsptial
epithefighdefl ah@l an intestinall basisabPEs!|, RereindtheeRFp oY SdHRas iy the
in the crltlcallylll), transpl ant rejection,

cellin (pdgghértaupblcaﬂm asyeneiricyl nanpen, shergby dmhibiting dnterastian of the

mamngaglﬁgﬁéfse\éﬁ n, ;@Bgfef‘mltelllglf @e%fﬁ;@%f pdcte téﬁ%l%e'llr ou@ecf%ﬁg& chﬁ)ound is a

surfactdnta Imanaimlrmlmdnmehem ihisaineamd 45 |cah1hpwlnki |§F’CEC9,rpreferably
i ntestina teria erein the co
having,g éV%@Qﬁd"P%&U@él"Ye'QW Of 4t dpRfr R sﬁitgnsasvrmwh%m

embodlnﬁféﬂ?FJf tHid fieRRYd 'tHQ'lrl?thi'tIBﬁ ér Pg\%rr@fglﬁ(%d’a%gﬂ%rﬁfe&%rce microscopy.

I an 1 ntest'i nal eplt acteri
In yet aedther Anmoeﬁreentedf thm]nethmi tiee hasteribbeglbistan intestinal pathogen

nbodi gethod i h d, is.PE
and thEfE R FRoofRe MotifanoRiar s SrorERaECtaibyRT. In related
aspec{seaﬁé nieﬁhs@%rﬂeértmﬁpnders iAedehg AMRSFEAIRE lan®durit lbf Yextran

met hod, the inhibition is determ ned bé atom c force
14

into therintestinepf the aninal andior irdrodugingiamefiective amountref lgltamine,
dextrahnz%a?@d: f_-edlutg“mﬁg,l Jle)&rc"anagoétga ?r?dlfnr,]ﬂ xﬁgﬁ-%gg?&i 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.
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and there is no detectable nodification of its growh
characteristics. In related aspects, this nethod
Wo potbhezdsconpri ses introducing an effective anpOMUSHD5/013465

e of V5 FRBAIOM R BrtbSF o* BriFardliia R Symotor

associed wWith-sigadisshde @i corednidve arisinyg tiramn; @Qﬂta@ﬂcﬂeﬂkﬂnd Bf, an
dextran-coated butyric acid, one or_ nore

abnorma,eerdition gbthecepitialives, Suﬂha@é%d@@dl%lﬁs gaMpsising

s3I TENERE S BB ARer| AR e

molecalar weigtitoftadt éeast o600 daltais, tplnefeeablyralt leadhaB,000 daltons, and is

et R ATEEA 2.0 R BEE S e
solutncﬂ S&hpﬁélﬂg B_SGA" SEL] %gb rHrSi%?étSlgg 1(??‘7[5EG” Tjﬁ%in%ﬂﬁéﬁ on

a disrtuptron int intesti ora and barrier
comprieheods amadibrating a syeptomessediatechwitb @nyrdiséasd aveorglition
. seyere.catabolic-, surgicaland traumatic-type
d'SC’°§?4/E§%eé’} Atioi Waspect of the veption is a nethod of
aneliorating a synptom associated with any di sease or

SHIdaAdtREr pesdt o the PWVenBion B histhed I&bt@@i&mg%\ss of lactating
abnormal condition of the epithelium such

capacyy,in ge@anjeal editing aecﬁﬁmr@nahgoraamrmrstf@rfpﬂg of an epithelial
su rfac%%f%erthMrﬁQ& 9@59{8 al I’Ig? of Bgvélgéﬁ'@t Hﬁ%ropg%gﬁ gt%gglsgﬁﬁr

ar ~wei
affectudglmutb«mtppt eberpizing admhmalshng5e 00CGopiehtiprem effectivesdose of a

polyetRyEha el ahabisasha 00 HAlON B S RERTPE iy SLlossb] PEED dattons,
to the@fsﬂharaerfsar@sébfé maFERFglahE E%ﬁnﬁidrg%nﬁﬁ 88688 hammals,

amel 1 orating a synptom ssocu at ed any di sease or
such asostiiapi, goath, solvss pgshborsies. argt humaasolherrekatgrbaspert, the

t thod of | oss of .
inventiofChroPieRg 4. Bt §f FRadtit afsst Tl b CeRAcHLaman
charadt@hged b9a mitrébe:mdistedldiserdepbt 88 leprthefd! sUaBe oF adnammary

manmar y li’fﬂl and at risk of devel oping a m.crobe-nediated

gland gffeeting: &Duémt; e@nﬁﬂsmgcﬂﬂnpmtstermg stanically, an effective

dose &%&&%ﬁﬁ/ f atﬁé)a@tt %l,a(gdad; gal%o%gc? ﬁr%;f’éﬁg&?;%dggst
15,00p dafiersaty & n@émh@wgla]r@ Qa(hrmhémfate@ @sbb@t € inbehticn
surface of a mammary gl and. Exenp ani mal s i ncl| ude

providgg @nRethodsefgi eggn%@%velag@pgt Ot:@mcro&eg@ed ipted @@'ﬂ@ﬁi@' |
dlsordEPlFﬁz‘ﬁ bﬁ‘al%frn‘?}rﬁhﬁ% r?sut@%dhﬁﬁﬁgfétrin rbrpéﬁé!étﬂ/%%c%e of
nmet hod of t

reatin | 0SS pacity
polyethylenalglydiohphat Ieasté,@OB;dadﬁonspamﬂ)prefewmy ablledst;m's 660 d:alltons

to the %Birﬁgli ﬁeﬁbﬂé eﬁﬁ%lg ir?%éea ;%Fﬁr'é%%@ﬁ;r%c |ve&ock
domeét%té‘dikéﬁé; aRd zBbffihblse Iﬂ‘b?\% %bédiﬁ%r)teﬂ'@’ﬂ’EG% HdneRed with
east 5,000 daltons and, preferably, at Ieast

any infemt éoula knews indheaanmar y gI and. In another related
aspect, the invention provides a nethod of preventing

I VA LR FecPbf theThoe AR ZBALAMEEsBBh (oRdiling 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
wobooan7ise@st 5, 000 daltons, and preferably at PEeBEE2005/013465

.10 000 dgl.tons. to th i mal . Suitable aninmals.
pretergtly Ritgee TN e 20%, MR cotinsBlluBody fRtstion of the
infant 8P BBEY feraitsl TRESnvetidnZQRhaPpiides 4 MaR8d FBRIIdIRG hutrition

t he Gis adm xed with any infant formula known in

to an animahrprefesably|of nedsing geet compripiag; adrainistering engffective dose

of he BRGRIPRERARTIES HAR REFBLoERE & aRlts) Lo

wei ght of at |east 5,000 daltons. Again, any infant
fYetrariothémaspect of thedneentiorais eophageakedtical csipgsition
sed on such as c

comprging pofstAE bRol ol e & 08 9BRa end e TargpiA @00
daltonQ?éﬁé’raﬁB RQ¥ciiak b'veiggh%nfdof{ BUhahIEBY %Lﬂla%i’ Qfricnsl GRRMt. In a
w th any /or e i hcl

vitamn an ement , cludi ng
related aspédti thet campesition Further cbimpriRES pecempoabd pelemtedhfiom the

aroup ZH5S R85 27 P e Bedmbfemie. sE3EopeRaRi ey dodtan-
coated BGEFiEAcid! idneoraho Y RuétbLliyo8hcdHifidedl AAcdtyl-Dafi¥actosamine,
formul a. The invention further provides a nethod of

dextragrenated mpnneseiandogeleetosn, saatutase anddyalaaging byffers and

" [ iskng adm nistering an effective
stabmggé ?gggtfﬁgowﬁ e é?r:t

CoNnposition conprising infant formula and
PEG to the animal. Yet another aspect of the invention

i SRR, SESAVBRR LT ERIBES BBt grgiment o
preveniticaf ff #bhndrmdl @dndiichararactedzed by vl esitHetial swrtgpetat risk of

and 'a suitable adjuvant, carrier or diluent. In a .
develaning adniceridemediated eisepial suehar gui-HEfivedApP$isecorgprising
one of AETRANE ASLRELF bR LR HERPSHBRL Sl pfipeo) cescrbin
use ofdbg tcoapos#iondniibhénapeatia tiedtmenteoroprerention of the abnormal

conditgg T BHEKaUS SUIRHIR I CE UaIR (4na ki deetrpa anippEs dhe

theradé%'tié‘@)?ipﬂ&/é?ﬁ'if/é‘?ﬁéthéagd?écﬂ?éédiIﬂ?ﬁ%{@gl.age”t.S-’ known in the
art. An additional aspect of the invention is a kit

f i C: i .
S04y 5508 o ERRUTEY Bl DM S an
abnormal tamditian chamaktarizedawehm ppitigelal sudaobiabriskeflirditcretie-mediated

. di sorder, such as gut-derived sepsi.s, conprisi one
disord, ST BaIEaReR A eTRriedatantEin COHBELErRS Amigd of
preverdtinyf & tReake ¢ 2R AtHdMhal eSnditioh RBNRRRRPAdMMIsteANng a

therapeutic treatnent or prevention of the abnornhal
compasitinfl eonrisipg @noeftective dosemfolysthylane ghicoh(RRG) teakianimal,

eSCld one of t t herapeut,i I pr.ev Y
wherefitHEE6 2t Bferoe BF et UG SRt it Rl S0 efons, A
suitabletiesaseor absorfil\wont RioREaReAabRS torthe (reVéntleafiethods of the

abnormal condition characterized by an epithelial

invention; {saeelegtedfiam the grRup eansistieng eftsjmmer’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, pig, chicken, horse and human. The PEG
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di sorder, including diseases. For exanple, the
i nvention conprehends a nethod of preventing a disease
wo@reooan7abmor mal condi ti on conprising adm ni st ePCTIYSA05/013465

orter SRR S SR BLARE Rt 5t e JERRhatns: e prefere
is PEGRGvingSarfiverdge 2661 BMae MeligHt beevesh 15{00T ah@® 281000 ifdns.
dal tons. A suitabl e di sease or abnornal conditi on,

FurtheinihedDES may brapagueaus salutien pomprisingt He20%/BRG, and

profergfly YR HELS. B Beig Rl blshehel Al e comprise a
vehicly e8lectet! Pomaherbad ednpistingrona diquiéoldidn, B pieP gk and a

_necrotizing enterocolitis, antibiotic-induced )
solutiagy sttitablafor prebylignanfdgitianally othier Gompesitiom mayfiether gomprise a

. N ) o ' .

compQlfiiselEbEAIRAN the BN hsAHY ofdfaRCeadtEdi I QBN Ee,

dextradysdated irtiliay dexteare coatedrmagripacide alfiucts-oligosducharide, N-acetyl-
urinary tract infection, a sexually transnitted

D-galagtesaraipe. dadranferieddnanipse gamdioss ppdin@uigseq In one
embod n%,qhefc%hﬁdéﬁrbrpé&ﬁsné%%ge@tdmgRlo%a%@d qulmggggve,raextran-

the group consisting of cat, eep, go ]
coateginglinctexdtemcodted dutyritdadid nafructtheligas@echard e dN{agetyl-D-

s AP BAoBEEHE B oy Gki e
nol ecul ar wei ght between 15,000 and 20, 000 dal t ons.

Frattamthert dupelcEE theyinbention isqretisod of piieventing BRihiiffedtion
10- 20% PEG, _and preferably 10% PEG. The conposition
comprising the:stapaf apelying aLpmRasitias cCBRLsiNg @nefigative asmount of

polyetfipREicfol [FFC R offaflifaf MErah 1A f G hels i afrage molecular
weighhefatl lezstrig00A\dditononiihé yontpusitoonpasg iftritier coapprise & ehicle
T A TR T
inventﬁ%’@dﬂ&rﬁ%@é@%é@ Wnyddent %ﬁhging%é nfeEforPls Ss@eq iynh #%e group

- N-acetyl - D-galactosam ne, déxtran-coated nannose,
consisgjng &t Bacdlusanthracis. Soaall Pox Vine, enteselvatbagenic e coli (EPEC),

enterchFRPRIAACE BOTTRER). dRosse gl sl ARG GBshfaium
difficilé 'rothvirus| PEesAsHbA4S Berugdh e Sdrrdtaahardceeans,Nebsiella
dext r an- coat ed mannose W%al act ose and | actul ose. Yet

oxytocimdzmterohastrria cleacasLCanddaeiticansand Gandista giobrata.

preventing skin infection conprising the step of

| R et BTRRS L il REEth S o Breieh il rEni A Thiection
compriiiitg thesstap cﬁmdnﬂgietq@gwuéﬁectv\m ghouof ofgtolyethglensd, gDl
(PEo B el n I e BTt LR ERl e o at o
5,000 BAGHE NA redpif4t8 A Infettidhl aradkhasle !t@ftﬁé’ErevBhﬁvé RYQAGHDBS the

_ contenpl ates that an agent causing the infectionis
inventiogl reay adse ffiorm cortagt with andnfgotivlia@gent Bacny npsite known in the

art, mc?%&;léé:%%'e@moi}un%l]é?g&cﬁ%é rvgﬁkveerﬂ@? 59% @E@%@H{ilgtoizrlas%%lc:fated
pneun®iHig), afdwirAg aifertols agents, infdehbGs agehesdispeisethin 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@eb@aozs30 Candi da al bi cans and Candi da gl obr at BCT/US2005/013465

of i RSB Bl T A bR e 2R TG compgsng he
step oﬂﬁel%rfrh 'éﬁ éﬁéét@eaém@urﬁﬁfﬂa YEMpOBIYBhH c@ Fgmlir)geplzﬁ "% urethra,
gl ycol EPEG) to an ani mal, wherein the has an

wherei ibedifeGrhniscau pyerage rgalecaiar aeight-aftatdean 6,020 daltens. An one
embodEERl 186 FohAdiitil arRIE S0 To CaomPaRl B DlingS iragy

includédat I@&gcmmadaglent Vi a any route known in the art,
i ncl udi ng pneunoni as associated with ventil ators

et %%é‘e:és'giin"eémvéﬁs?&%f STt AT Breiebias auepAny
vansfEY iRl oM SE P SORBEIT oy BRE LT PES) oo
condonnWtﬂremrthb;PEé@ rmgpean aw‘agetm&leﬁulamd@wtg)ﬂah peast 5,000

consi st.i 0 thraC|s nd Smal Virus.
dalton§e teTaipl Pt Ao i vaian I eadR FOMarsEaAEagS parta
coating WithdRE G'avahg bAderdgd Riolé e wéight of'at 1BA5YS 080 daltBns.  Yet

orderV\pYevent a chronic urinary tract infection,

anotheygriated PRpettie adtitgpropriziag idveardegn andolyaibyleee Sitsoh(PEG)
naving? g 8 ERRRRbIEC T SR LAt S O B o Voast
5 000- daltons. In one enbodi nent, the conp03|t| on is

e R e A P Bl oo

dusordenu@nbngngladrﬂnimém@a@feﬁecmseabw of a c@ﬁm&itloh comprising
mtted di sease conprising the ste of ap

pl
polyetbﬂey%ehgﬂoé(PeEgman anpee) inmnees "BGFﬁanYV RFRin éhehF% ﬁ@E@\

sveradE IR Phegihes ool alne’ e iatadedR e

disordesngmenablg tatthé @ae\lermvp an¢thats ob ttte imyentiom rr%(bél aellen'gad from
an aver, | ecul ht of at |east 5,000,
the ardhh Comiiia Ot agana neeting SnieTeesliBonpiichoripduced tarea,
pseudS%%FhﬁBG‘s EQﬁt}éetaWhﬁéPﬁnﬁJtd owdl %@eé&vﬁrﬂﬂatﬁﬂ baWel 8€ase,
mol ecul ar wei ght of |'east 5,000 daltons. The
neutropenierarnterocalits pammaiht@ndssstaomtsmodrame pndveictasegpie colitis.
di gestive tract disorder conprising adninistering an
HKrictlodn a@mbbsétrm‘ ingectiompizsa triethod forpmositaring the administration

of poivBiilEos BVGALIFA S " pattelE naRcd0erat Saopiug aiministering

an effé’lﬁ’ ve rétm(Sljntfl‘if d (?cﬂﬁbosﬁtl&ggoﬁﬁkltgﬁlgqabéé@rﬁt@r Wh@fﬂﬁfﬂt\é PEG has

tract disorders anenab reventive nethods of
an average mnleculaoweighy obet aist 81060 daltmrmSt teeamy @oimpal in need thereof,

and ARG BoBlenl R0 WPerEmE Yt ABVEF Hidtihiclthe fabeteo

PEG (é@ | asoarad with ebﬁﬂ@bbé) BRAERS |hfdrh{aﬁ1|bhms}éﬂﬂﬁvh assessing the
di sease, neutropenic enterocolitis, pancreatitis

efficacyf gdsnistrafiany bh@na@mbﬁ%mggt@bﬁh@ rpenitering method, 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
17



10

15

20

25

30

Anot her aspect of the invention is a nethod for
nmoni toring the adm ni strati on of pol yethyl ene gl ycol
W@ Ri6@n73460 an ani mal i n need thereof, conprisi NBCT/US2005/013465

1 _ fective anmount of a conposition
assoc@gpﬁpyv?tgaﬁ‘ "k%‘leéﬁ' " wherein the PEG has an average
nol ecul ar wei ght of at |east 5,000 daltons, to an

andther aspert e thd piveafion & n@&h@@&@ﬂ@loﬁfﬁ@nrﬁg’iﬂfé @d*nﬁ’l@%atlon
t he &gantlt and/or | ocation of the | abel ed

of pol)@é@"gee glycoh 6RlE) 42 an apimal in r}ﬂe@rtbséqofpia@vpa&@g obtaining a
samplbgﬁo‘?ﬁ Eﬂtérﬁﬁayﬁeeée?umgﬁ ﬂﬁﬁ%ﬁ%@w@gp %I\ﬁ{ r:ifak¥ PEG has an

m nistration He noni tori g
averagee tiudeulahweighb ef at lseaet 5000rdzitons ecdretagting fHeusurapleaiith an

. n anot her enbodi nent of the
ep'theh%kq@danaé?%ﬁqrwg RAdhgHRNGEOIFEMICTS r'\"é’&sﬁ'ﬁ'@@s@dﬁﬁc

epitholifRA Whiefoby 1He AP Ehg/Sr Bt 416 FERS PRIIE] Formation
useful(in assessihg theabfficady PE&Iménistcaticire sTh measucmgpnaye o]

robe, whose,source is a stool sanple). In
aCC°”ﬁ'89?$§Mam$ﬁ<§sqﬂ?B}ﬁ PATRFIRRt hod may further cgprrpri se

adm ni stering a second | abel specific for a mcrobe

MsbtHet BRNitoand Aeethed @@dorl {o theSﬁe@rhtfdrﬂs PfnettsRfiforn
this context neans that th

moniteincstheas inist ationtaf n@ﬂxetmyleeggiw:@h@’t‘rﬁb tq sh@nimaldnimeed
theredgé’é%ﬁﬁﬁg%%iﬁgbﬁf‘a|hﬂ¥jeé;%+|§}g eLﬁ?l"f'l éFPéﬁl%l r8§eﬁ@&§ 4ogyétﬂ§1ehg‘§lycol

tron o yl'ene gl ycol
whereanihedPE Grhasan at/émgeaholecutmMaghmgoﬂmtleastlm(m(adamm e

contagtg Tagrihelal e farer pulufeosa el g aneadiinga idas epthelal
electnéal%gls%deoéﬁhe%@ﬂhéﬁél'Izﬁ%rt Wﬁe?@dl}léé %Hvb*ho‘i‘ﬁ‘lnls ration is

hel i al and neasurin erence 0O
lndlcataddvsoaeedim\cetdwée@aape 5y trens-leeltb@hal la&qta:talafemstanmfrelauye to a
h u r locat of, the PEG proy, .
contre} Yy e tonBEvaRla kel ¢ fe rapradiegyhErEER prior o

PEG a‘lﬂﬁh@tr&hbﬁ) bPBxtefi (1828 Wal RIdEwlop&d #F 6PRP lstLﬁJ@th@Y is
m Croscopi c exam nati on. Anot her nDnltorlng met hod

reliably ¢i68€ dpmePMPaKi$@n)i nvention is a method for nonitoring:
the adm ni stration of polyethylene glycol (PEG to an

%trgﬂotﬁé} rﬂSﬁﬁorﬁr{e}iﬁfé‘Pﬁod 6 rlh?%ﬁlﬁ)nolgtaa*r@t&?j %ﬁ@cgm oting the

roman ani na elving polye enée gly
admlntsmauBE@f ipatycthylene ghgel (REGEtd an amnglhh n@fedetheie@@%omprising

dal h hel i al
obtainjicS2eI& AR & SRS RSN RO ey Ehe Sy dlrnpEan he PEG

has arelawapb%neea@ r WA |éet§%56msd astd Jﬂé id AR aMl&fo%@‘rrom

ive admnisttation is indicate y a r duced
the sathypte, mmeﬁsurnaglﬁaeabydmahobhtye béthe celbsurfacs cfithadaicrobe,

whereﬁﬁ{t@é hg(?rotp?\ogic %gllt\jljﬁ/ﬁlbo enlg tﬁl%é%%ﬁjé %:1'0\9 l u%&orn)(atlon useful
in ass@skihg tiss efichey bf admmstestidl. '($ol8ting, 2 a¥sed if &viS|cORRKt,

in other studies that is reliably used for
meang sepaiptesbiigm other components of the sample (e.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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Yet another nonitoring nmethod of the invention is a
nmet hod for nonitoring the adm nistrati on of
W(pmoy/et:hyd ene glycol (PEG to an animal in neeEbT/US2005/013465

defivery R ARRTAAL Py BEFb 1 O SO HRBRLY it sgkoh e iertion,

the k,tw@ﬁ@%m@,@g&ﬁ@ew@b@ht of at |east 5,000 daltons,
isolating a mcrobe fromthe sanple, and neasuring the

\%drophobl city of the cell surface of the m crobe,
dransghermonjennpmeshed oftherinueRtion isramethod fafenonitoring the

admm%ﬁ'gﬂbﬁ &58&6% 16 él{)’/ g’l?(:ij tlbsz?t{ himdl ﬁ?\@gﬁ%g 8“ r}:,%mpnsmg

Icacy O 1'so atl ng as use
obtainingi & se@pleeftdm aireansnaleeeenamgobdlye:thylehb@ycm nphein eheaPEG

has arguragRABRIEr R Heitit AL REs! B0 ERlians, Bnch e GirGdan I
etin/g et et R e by e P R Bk S actiy

providgs ytfotmatnmnpsefal incassekainglthd efficacyrad aainpmstratloh In one

embodiGerh pbitemeiod ine Bar-| RefinBabestisaeltard Bitidng taqPA-
Iectln/étfhésf"l‘i3 bm%ﬁrﬁ? §rtﬁ'ér5 sLIes ad MG I/IoWPlorEMNshécitid SnfiFA-|

relating t he adm ni strati on, dellverg or application
lectm/aﬂhe%@ntlbcrfdy soasathehydraterio svhigh the lec @lpdbesmfsnméncally

i, UYEARAEBen I i BbAGS . S TROL PO B 0B Rgatn o
polyethﬁéhe@ly‘c@l‘ (FPEXB? t:Oﬁ'iplﬂlglrbl’@PMNBGtIﬁ/bUEéSlﬂFbI@CﬂIng partner and a
: yet hyl ene g g]col (PEGQ 1o an ani nal

prOtOCPHé?%'P'“Q:B?&)Pf er@n%eanemrw@ t dstaRs IFé- 'f %@Hﬂéﬁﬁihsﬁundﬁﬂhe
samplé.segﬁgtgbfé%l R db% W‘lﬁfée%rg) ¥Cfle:m %HE'(@S%%‘%&E&&?& RAown in

cular weig of at Teast tons
the artareﬂatid\gttedhe ngeAPEGecti n/ adhesin activity in the
sanpl e, whereby the PA-I lectin/adhesin activity
provi des information useful in assessing the efficacy
c@thedfe’ammsratd madta\gemef betprdsemtnivertidrivvill bebbiter,

PA-1_lectin/ in 1s de ted by. binpdin
U"def%@@‘i’ by defaranes 'z'ie OE‘P\M'@Eere ﬁ'L%Cf ﬁ%w"rﬁleewn&@dg?ﬂ/ﬁw@n%wng
d thb L specific anti-PA-1 lectin/adhesin antibody
an or a r%ohydrate to which the | ectin/adhesin.
specifically binds. A related aspect of the invention

ool yet hy! cnBRIFG HSERERS R ETTREDRAVIRG
| ecti n/adhesi n binding partner and a protocol

drégurei bprqs/ldﬁsemoftatlﬂye'atamdlm@emimt&’imurs cubcted tdP@itHer sham
[ esi n the | e prot

* ectin %h H a P col i
laparojqipy 883 §,urgfcag ePAec Eog‘(ﬁ REFIrcHIBIERTIRR Ok Rown
aeruginBsé PAXXEE3Niflodthe Rechfm. tMR:é&%é?@veRE@%(f% Bffodi&a 18ft88be .

and advantages of the present invention will be better

hepatetoray smowdiately, éliaveatty ﬂtﬁectmedabimeﬁﬂqmgofdbx 4or etu/mi of
PA278%P3§ Céa(ﬁﬁt Poup éon(fangd n]gm SO%FOPI%IC%annC}eI?\?Ieﬁf( &@mqg‘parotomy
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 24 hours following 30% surgical hepatectomy
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BRI EF DESCRI PTI ON OF THE DRAW NG Fi gure 1 provides
nortality rates in mce at 48 hours subjected to
wedoker34sham | apar ot orry or 30% surgi cal hepat et DDF2005/013465

anddifchsotaEmestmo e AL TR PAG A B Boir e ANGYAL >
demoh$tRfed ePRESIANY si infirfrdasd @ HJéM@ﬁialbibuﬁtsI F?\Céec‘é%@htents

injection of 1 X 7 cfu/m of PA27853. Each group
mucosssiver, wed bloed Ueml@fwlpmngm@@at@ﬁmmé?ﬁo 884 A significant

I
cecre G005 B5Y QU AP Y5580 e b ATBNBIfCP P
3350, whliie PEGUW520 @ané&&&e\aaﬁteﬁjLBmmem dist&indthE to the
3.35 (LMW PEG 3, 350) or PEG 15-20 (HWWN PEG 15,000 to
"veranébdwgfawwns) prior to cecal injection. Dose
response curves for PEG 15-20 are seen in panel b.

|§gr"§ 3 §hb glthy ?ét@@fl\{)é é‘ﬁ%@t @ F‘Eaeﬁ%g(z 8§5iP‘§PPA?ZSE§%duced

0 was et er ned est
epitheﬂalﬁmrn;r dy$fundtion as asm&seﬂrhm transepthelialelactriatl msistdnce

EG 15: 20 5%. Q5 ,
(TEER, APl R el E Feah & S B neimeb il N TE 1R ffom baseline of
triplicdté @aRSles (N2FNEBsE9EAIduHE BRours! df%fplca@@zﬂpgétﬂ@%a“x 107 cfu/ml

hours follow ng 30% surgical hepatectonyaner' direct

of PAZESS) - A statisticalbhsignificant dgaiease ot TEARN@83 demonsivajed (one-

. | =Y. o
vy ARREYA HEEEOSH f oo Soeabin st 2 Blusicay
sugnlflméggﬂgtefhw effect:tind mﬁf fla:I:l gn tTonllzg: ?rgj z;fsogkj ngi\lsﬁlgg&@@ Waect ony
demonszapd g«wf%ﬁo@% AE0- 981 bolegs pks s s9lednfios ressnce of
PEG 33§§%ng@si’ééf &E&J‘r@ t%q:’%??t Fr‘ﬁé( ay %\QFH%r B%é%f co-culture

rrom emn ng to I ver ndbood of mc
demorkstgaiea I@sssofonenolbgepintegrity iwith ceils dloating 30H® ﬁﬁcmﬁs above the

agaj nst. PA27853-i nduced arrier dysf ctl
cell so ol isdaina el e 185 I el Memiiapgd; & G2 Cels
aplcall(y%@sed% P78 5364 YEmdurk e tHe BreseneM oty 1BBS0 ERbWed no
EER from baseline of triplicate cultures (n=7)
evidensiesefifloading wellnin anyotithe planepiesaminacgosure to 1 x 107
cfu/m of PA27853. A statistically significant

r i 0 .
CAGHRES fluslhates s ML RGREC B BEALH PR cgliXlion in
PA27883%t. YVéstatd blos agalysisc ﬂ)tpol@[mé efJPAQESBB tedtmmrofithe quorum-
fall in TEER i nduced by PA2 was, denonstrated for

sensingegignalingomoreedie b #-H'S Lﬁesq't%ig'@ %ﬁta@aH‘Eﬁ'b' %@P'f'%aﬁtd"@rﬁése
(P<0. dU1e§r‘?é‘9\%gkel}l]B )3n A Eﬂl%té’iﬂ' 're@é&?r??rﬁtewé W$%1%ted in

rrages t aft'er 4 ours co-cul ture m)ns
the présergeasf 1ﬁ3%oH°E§Be3 3Breneignutly meretinbibited Withot%REGOLD0. a'.

h Ll I
he RTINS cobbe st RE 15 2l PSRN0 LRSS
expreéé’kﬁﬁ’%@ 890 (PA.0333b at fettrodt nhi@ws%oFy of iRtiaesiaskcterd cells
-20 showed no evidence of floating cells in any

exposgd tcp ﬁ?é HEhrie she peadened . and absence of PEGs, demonstrated that C4-

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. c. 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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Figure 3 illustrates the inhibitory effect of PEGs on
PA-1 expression in PA27853. a. Wstern bl ot anal ysis.
waxpoest4s) of PA27853 to 1 mM of the quorurrsensrmgUszoos/013465

Caco-Z el asOAnENe i ifielrCoBte 6B P4 82t SBRAPER: 3R (Po 001

one-w&y ANEDVARXpression that was partially inhibited in the
presence of 10 %PEG 3 35 and rmuch nore inhibited with
10% PEG 15-20. a' m ni mum i nhibitory
f&wenﬂrsmwhefe@@oﬁ%ﬁ)swt@ﬁ PRDACIRIG Berbane integrity

arid grgw ﬁaﬁ%%u(ﬁﬁ:sb P40 THL e%ffect Bt tHe i ﬁ@@%{&%&’ﬁ%actanal

erla cel exposed t
membmiatemitmm@saémssed bl d:’ﬁ@'mmg:lmmlmd cansistindref S¥40 9 and

T e O N R KL R
oI, PS8 e BB B

solutloesfrelratlveamlthtfePEébfreeJrSB)m&ﬂlwrg (Poatr@’3 exposed to PEG
15-20. c¢. Northern hybridization. Exposure of PA27853

Elafters B A £ L b B LR IRBSS o} agps cels

and bavit¥al @ens exposed tdREGH - @rﬁaaw.mgeblomaa%@ %éllb e
PEG 15-20. d. The increase | mMRNA i nduced b

y 4
Pfeseﬂ’?@t}?féﬂ@ﬂ'y&QP@&(QMBQQ'UHEMth\ﬁd%G|3r3@ ) and medium with PEG

15-20 PER S%ﬁéeﬁ"@% i A3mabth cBfet vy he@abbRedb),
wheresoPEG 0620 hortvadiemioat topyhaphicalndelyiod yowTing @) e HAFM
. . . t

imaged B bRRIRSS in PR Bet afd REIS 150 BEGL? BBolried acvbeathy
envelo'Blé éfoﬁﬁé'lﬁﬁlﬂau%mgnﬁ%é‘%;éE)G\WEeFB‘as%@ - QO‘?'not op%y thhtly

dium i odi de. Neither sol-.uti on had
hugged rhhejmftneduall calter(hr butealpemmraased the mplymszaster@i dignteter

d h PEG sol uti
(o, B 5P Pk o e Aol UL o
5 presents Atom c Force M croscopy (AFM inmages of

Gagmezs siedws tr@dﬁ@dcdffl?&@|soﬂﬁioh~°orﬁmé0($i§|§|erfsfbn?aﬁﬁ1plr$g pattern
ges of Caco-2 cells in the presence of medium

of PAZJﬂéﬁe T(hg dispariQmpajten othacteriad C@Hﬁ in dHa3 gishagnwas phserved

directly @ﬁ’h%ﬁﬁ? &5&'@9@ 'I";Y':’lﬂ %b?gﬁgﬁer et @%@gb@%%é?ﬁi@% and

GFP fluor&scenp?grtalp lait aaldbjectivei maglmﬁoavtgm @fg:{ X) Z%dnbegﬁgﬁlswas
] PA27853 | PEG, 15- E

adjuste B BB PEVBFGE AP ST o AR VI AL dRgS e Tamps

(100 V?Wéré usBY f&h@étﬁ@lcf’&% iﬁ'é é&mé&%n‘éﬂbﬁ Hirgih Y aﬁ%%ftware

I ndi vi dual cell , but SO I ncrease
(Slldetmky fron b&eltlgemtdmaﬂlmgrbtr@wa(gnmwasmedetbymagsttba@antynal cell

csperb B oS EHE I R BB RV BBl M B i Bgnvcoric
P. aeriigihb&4 Bells in the medium without Caco-2 cells were seen on DIC image
(6a4) and Z plane reconstruction (6ay). In the presence of Caco-2 cells, bacterial
cells developed a clumped appearance (6b,) and were seen adherent to the Caco-2
cells (6b,). 10% PEG 3350 decreased the motility of bacteria and induced
immediate formation of mushroom-shaped bacterial microcolonies (6c4) adhering to
the bottom of the well (6¢;). In the presence of Caco-2 cells, bacterial microcolonies
were on the order of 8 microns above the plane of the epithelial cells (6d412). 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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of PA27853. The di spersion pattern of bacterial cells
in dTC3 di shes was observed directly with an Axiovert
WA Be/x848d uor escence inverted m croscope usi ngp@I/CSANEI013465

ormeeg BB RSB By S BB BB LG P bor)
Wlthmtshﬁé?@ﬂ'fo@rstm =] lalslhﬁ @Q%lbﬂiCOﬁfﬁé@BbCJ&ﬂ_éﬁ%@Bnh@mS
V) were used oth DIC and the P excitation

space;m@m@qf Htﬁgmgiua’of(ﬂwasfpwrét il6 ditR BrgsemcerafiGacs-R icghisit P.

aerug B o LR L) QBR P NS gl R bR I5b elon
abovefthé ipiine mhécypiﬂh)alllde(Ber@d\mbﬁﬁkm ¢ P. aeruginosa
cells in the medi umw t hout Caco-2 ceIIs wer e seen on

iging: L4BaE (of cliseorAremingdricB e AR BLtells with 2 probioti

thera e 1 e S ATRE PRI g2 P AG auEe e vw

PEG 1520 &B9eand irea solutibhtgckifig Uw:HMWd’%Gdnhembmpohnd Young

Adult WBESS CEIGh (AN 31s enE FERISSReS i Bo Gret 59p.p! lane

identific@fiéns belov)! 88d &P RAGRskd éﬁ?év:ﬂuﬁﬁld r heatsddiéprotein
m crocol onies were on the order of m crons above the

expressierhby ¥¥estren biot enalysisl Llasie - (Lar!relate}d celis)%qg@@vqsoztlol)

cane AL Nl 3L SHRA e TR, by e 5k P38 o
(LGG) omﬂhﬁnedmedua%@mé%(ﬂnﬂ @ddédj Inamg 4 regih thEQZQG(ﬂedifo cells
tes that wer

first, A Q00 G BB POWE 1 e 5 COeSP aided fshdhen PEG
addedSEMELA!| gfé?ﬁéa?’me%’ltﬂﬁés |a§gr] H?T%O‘ﬁﬂ gbé%oc%i?ﬂ“ r&of 00u| LGG

occupi ed the entire spac I am
plus 68GWPEG dddedheape @senmidtucd ofChdoratiod600sl, LEG mes SQDuId?sEG)

Lane &7 a0l o RCLEG60T SOBFLREE L 6D < e A RDPaBER puus

300ul PEG; 23wk {PL hnitiure oF600UELBGSHA¥D0DDEPET: @Rl 1%ne 11 — cells
treating intestinal epithelial cells with a probiotic

subjecterbtaathenmiat stressIHS 7 heatshock.apositivepeoniraly Weastasn blots were

vrton5 STy o A i il 831280 e

and hsiy28 (mitiblesparien) pntHeYdvigusaeddtments RstedRibevberstP3 (bottom

various treatnments (see gel |lane identifications
panel)saress as adaa@'ﬁe&mypb&@wraﬁhat@%%amaym%pf peein have been

tein expression by Western bl ot anal ysis.
Ioadecfitr‘ﬁoé‘lhfHEQuntreat ed cells (negative control); Lane 2 -

hi gh nol ecul ar wei ght PEG .al one, 60Qul added; Lane 3 -
IFaguretth shows thecafféct@btraatingiiniestinal emﬂhehaladerblsezwt%ﬁ@%blotnc

therangibt Vs E&Kinsedion dpemrisig s FANEPEC:iaeomaguad 0 i €, HMW
PEG 1f5-2®kD)tégﬁﬂ|nP£§>@ﬂdﬁ¢ecﬂ<lﬁy)ﬂTeSHWV¢3EGﬂﬂk€H:oY1%éUFRﬁ

I ), Lane 6 - mxture of 30Qul LGG plus 6
Adult idgase daden (YAME) rells mere againosubieatedde |vanoa@¢n¢|atmems as

e 45, 398 g 1 4T o AR 5P o

expression by Western blot analysis. Lane 1 — VSL#3 conditioned media 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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30Qu! PEG Lane 10 - m xture of 60Qul LGG plus 90Qul
PEG and Lane 11 - cells subjected to thernmal stress
w@ bBes7iaemt shock, positive control). Western txlmUszoos/013465

concet RRHEER L PR e e Bl Ve 7 -

VSL#E Ml BaRAMR] 000W nikéd Wathi 600Ul PEERL ARIESStO detis98r 36 P¥hrs:

bot t om panel) serves as a | 'oadi ng control to

Lane %ﬁs\(ﬁleih B4 ECquiturgrell endoof O priputasthravemoved (nwai@asd

changeﬁ ; n%zsplrtﬁ]géﬂtg |§%92$ﬁ1% pﬁtcﬁf%eﬁmugtadge ceffs and left

for 161116@?33@_%%@ 10 (—V@L#ﬁi) ccbrrdn@orsed theld@nNbate A | 0t aduw\to cells
ke conpound (i HMV PEG 15- 20 kD), an

and 1680019 GRUSLRNAG t 1/ S EGA PREN o AR ixaduilh 600Ul PEG,
addedﬁgudetlls You$6 h?&l aﬁgAi'%:l \/é‘?.#gﬁ-l)ﬁ@ nﬁgf?.l'ré‘ %fgﬁh 95t £6' nfifutes

varlious trea as |ist bel ow,
then rémoved (e dif d:thglaﬁ)hoaneﬂ an-d.lretmwdtbeﬂb (lmfgdmetcom‘rol)kand

otein expression b stern bl t a al ys Lane
Lane (it b8l sbiBHER e e Siess sNSA Reabaodeasaltive coiol.
and left for 16 hours; Lane 2 - VSL#3 condi ti oned

medi a batch A 120Cul added to cells and left for 16
hours; Lane 3 - VSL#3 nedia batch A, 60Qul m xed with

60Qul PEGDE%%GFEP@ES@%I?ﬁ N P THEINVENFIGNS - VSL#3

A/ PEG m xture m nutes then rem)ved
medi a changed); Lane 5 - VSL#3 conditioned nedi a
biie: mventien MQW%EF@C’U@SG anethods and siystemes thed cabbectively -

peserifgl o BuToia LoARBRNEE, Beab' gEhiSRIARORe0,and
activeb@bcépéiltlcépalWemas@oWdﬁr’fg fid e trieatmenidatailot presehtisn of a
variety of apGhaLOBHISTT orh aBiC #&?w@d@ﬁ?ﬂ?&%gﬁ{é@r&%@ o
abnorM%i—gﬁhd%f?&?éo%hqgﬁ%gﬁgk ane Qgﬂny@@@? con Itu Ibg}?c @Jr%éns By
admmnﬁeimg b@haholldpul]ai@@u@htattdaldpdlww bsclaad HMW pblgethyﬁane

o Gy s NPT ke AR TR o
animaMalicedVindrGaing thodeal 83K, 0% Jfd ndBber Bﬂﬁ@aﬂtrﬂb‘?ﬁfe-threatenmg

renoved (nedia changed); Lane 13 - untreated cel
abnormatgenditiens a-8t, remmehalrdjsqrai@es and disgaises, inahiding gut-deﬂved

sepsi PR AR ReLE0Y Rl o ROl Bbdsye. The

volum@of ai eIy PRGHIRE %onfﬂiidﬂﬂgi@p&’cféﬁy%(ﬁﬁlﬂlﬁerbhéds a solutlon depends

collectively present sinple and econoni cal g pr oaches
on thettBe%ﬁﬂﬂUé'Oé’eMﬂed%!Meif%ﬁ?ddheéﬂtQBﬁj‘PQ’ jarget althedberapeutic, e.g., if
the thé%@%@ﬁ@%b%tlv@%hl%bhoatsalpro‘? ?%H‘e m&%ﬁﬁaf fr5&t SEfkient
revention of a vari e |$orders .
HMW PE@-Jnke ISDh‘JItIObd‘e eﬁdcm\teixd copi lHeehtea;tmdh teatder levant @art thereof,

with tqﬁgﬂg |c§1 prEFQf%b%gl?qﬂ rlllpltlr'l Eﬁsg%s?ﬁbﬂ? i’l?aqu %ncctp,qegq\te of action
from tH@FSWbﬂPgI‘rI]\?rﬁm 8! e RREMIFRY, Bnd WS §fpiMtended for uptake
thereby the HMW PEG-like 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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gl ycol -1i ke compounds, e.g., HWVPEG I|i ke conpounds

such as HWWPEG to an animal in need, including those
wW@tkoooiosde3o any of a number of health- or PCT/US2005/013465

life- threat eni ng abnormal conditions, i.e., epithelial

dis .S and di seas i ncl udi n ut -derived sepsis
terms 558 2 55 oAU TP A e siscptork B 6-Ared RrpUB Ay U-S.
PatenDApchﬂiﬂdntN@rﬁI/MZ 78, filelwabreh W%ﬁs%%ﬁal U.S. Patent
conpound, typlcally adni ni stered as a s$ol utio

ApplicgipaNes _an t he t her aptaiioreeydocket dol 27373408Rd), fied April 20,
2004, eﬁéﬁ%@ﬁyﬁyc&gén\gz M]/g\n Wﬂﬁ%@ﬁ%{}{; E?Ctg@rDﬁ%w%cP EEﬁm Pﬁgblotlc

And cbn'craemm&nortarmwroo@ahfsms tahd IdWiREEugeke Giedng hed Eidine
effectively coat the intestinal tract, or relevant

Petrof as ipventers sind piovisianat si Dates AnplicatiaseNegesi rabl e. | f
h h
bt et (el Y SodelRoC 277 §14B04F I ARHCSD, Ha,

poimt—of —deti y 1°’n;

entitled i"}‘@ytpprmeemdaelaadtors Denm FtdraRrbpiotit Mend-BDUvriteéndal IFgora
di Lution of the

MicrodFablsfio 7ol PAife ELREBS (AR 416 Eleine, it pa yentors; each of
these tlﬂééra‘bbﬁ@éhdﬁ% Bifg #Mdorp Waié’tPHéréM i'té“Sntﬁr‘éﬁ{?.e bound by
theory, the benefits prOV|de e I nverntion are
consistent with the principle that m cr obe- nmedi at ed
41 tatnorae! aprditior’is kreadiyslefined ds siande maneveliar diseases,
i t
mamnER AFGEEf Ao eh TPy SRl Bt e RS

charaaﬂent&rdsbyadlerm;thefnaltsh.efa‘cel dtaiskngd develpitrf ginhiefbbial-mediated
ion of the invention is facilitated

disord§S Lhe BERBEA: s ciianScuAHBCIREEs Ryt el absurtagsat risk of
develdpird E'nﬁlcFBb?éWLrﬁéé!ira?eq d%BFHer)F{)né\uﬁé’ %%Gﬁbﬁrs n?ﬂlhﬂ{qothe epithelial

co-owned provisiona I cat
surface hya54eveRiped a microbithnoedigtes), digoiér. ExexriptanyraaindifioBs include

humart 35885ab 884 1 iRar Qs Risr FeaginaiFesup it medical

interven@phOBliEH 8§ i Bifn ﬁgdm%gﬁ bﬁf@?@écﬂft% Eé\?ér@rn%ugr?rgb)ﬁ%d

From Probiotic An | ora M croorganis

mﬂémr@]ﬁtprﬁmw d@mﬁeemm@atbhﬁe al,anrhiee Paticajly llzh)sand transplant

and provisional. U.S. Patent Application No.
eg. ‘%@%ﬁﬁeﬁé@“’docket no. 27373/40049), filed April 20, -

2004, entitled ""Cytoprotective Factors Derived From
, PIBom ojurg” mwnmwto fbeiraaldretissiegeBURIRg, frord RSkposure of
n}?n%? I%u%z [T}P? 81 nd El ai ne Petrof as inventors;
the tisgliz p g2 @ Prrefiagrepaseiiane; %@%Mﬂé@ and a
hot Su,l@gé@l ninits entirety. An "abnormal condition" is
broadly defined to include mamalian di seases,

manmal i an di sorders and any abnornal state of
Aarahemical qw&aqthlmumtr efess thananjuer caseddyy dinect contact with a

Chem'('eaql ?‘? ééﬁa‘ln‘ﬁé'g aérberﬁlicg[)bw}éror oltﬁ%/g]l 'Irﬂgl " condi ti ons

characterl zed by an epithelial surface at risk of

Mreb hagtrapenia i giveh-itsastd afld sRcdStondif MédRing of a
nditions in which the epithelial surface has

mark?é@@éﬁ'@é@d”é eEmbsr of CH@HPB@@G%V@W'GM Exenpl ary

condi tions include
"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
24
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human di seases and human di sorders requiring, or
resulting from nedical intervention, such as a bum
WO Djogiy343meonat al enterocolitis, severe neutr OPENUS2005/013465
i nfl ammat ory bowel disease, enteropathy (e.g., of the
BTy AR or1Y ) I .-
oral tefhy ) déiniqgy) oA, trERRE of ietior nolBl AR Thayencus,
mtrapemtoaeale ummmmm subcotarpossirandodthehfortrisssflinjectiomdapical
r le int formof an open_flane, stea hot
applicafipiyiand Sy 4 ot MERHIPHGEPT)) SRR Ll HppHieatar [ o gg. ear,
nose, n’fcﬁftﬁréan§0taur‘re'tﬁHaP6¥elﬁiﬁ§S§rﬁ’d BundlliegeA, contact with a
chem cal and can 1 nhvol Ve a chem cal burn or other
injury. "Severe" neutropenia is given its ordinary and
Az cefiactivedloseais thgt amountraf a@abd@@ceab@t provides awluamfrclal

f,,.circul.ati t ans ectl 0
effect oftp§ PLdehiBin52abd BRI e NGy BRbehpEiincipe purpose
of adminRtéring the @i ihe bR eatlitisn SEthebraanRi Asceiling the dose,
ultimate rejection of that material by the host

and othgr yaniakias reaeanizecindhest as selgvartoia determinadiop o e
effectwé%%ét gaﬂaﬁég%egd&fenﬂgxﬂggfw%@é .\?é‘}ﬁoéé‘ ihviRles FRRAS

Fecogni ze orns
optimization prcameluremthamerejd/abwdhelskdhy\ thaalrt. deI ivery, direct
punct ure or | nj ecti on, [ ncI udl ng [ ntravenous,

AARREE LTGRO R A SRS ket i

‘being. AYreYerfe] SnimdlePHIrhAmAthl SEIAYAs a¥fiman. f1 uid

application to an eye, ear, nose, rmuth anus or
uret hral opening, and cannul ation. An "effective dose"
Inghe kantextplithe prsantdissioatte: & eedpisan aanismal, organ,

tissue, 8@@51 M ﬁéteetﬁg{e&‘)ulg Irbetn'é‘ﬁt %ﬁﬁyrﬁmét?a%' Vdf% LSctR@%ose to

an orgaaxdsrm nhataﬂtemu;ed Hmethizmtatet W@r@kampwda h@mdntataiskm‘f deleloping
ani smrecei vi nggt he dose, and ot her vari abl es

gut- derws SRS QT PIESERYNG @ SYABPiog! thesse!. 15,2m OFanisHiiR feed of an
effecnvgppea &%f;ﬁgaua@ 599{?%3 aT&%arméb%%ﬁéal%n?ﬁéﬁﬁaﬂ HR8rdifg to the

ective dose 1 nvolves routine optimzati
presentgneerdur.es that are within the sk|II in the art. An
"animal" is given its conventional neaning of a

PPl BB b A RARR R i meerine o
the arithhieti® rrsspndf tHe sadlesulae weightd of the tém@ﬁné’lﬁtﬁgﬁlgs nmolecules) of
tissue, or cellular state that could benefit

a comppslgﬁnawmﬂgw af thenacauragy ef thedeatemnipagtien phthat mean. For

examplgu;rgégét?\me%% %t{gle{)ﬂ @Eﬁ%d gl?évﬁ'@aé d%tragv erﬁBl%ggLé?@g @ht &35

deve ng g
kilodaltgrismaytdantpia PEGpholectlesof obrying navleculgawe it provieled that

the arittghafi maan o'dapse BIIRTer BRIBNE BASIPRENY o/ 3.5 kiodaltons 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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present invention. "Average nol ecul ar weight" is given
its ordinary and accustoned neaning of the arithnetic
woreaa/onds3d he nol ecul ar wei ghts of the conponentGr/(82095/013465
nol ecul es) of a conposition, regardl ess of the
agef h‘?&ﬁbt%fnetlh ﬁ;‘i‘i‘?’} %%H@EH@&I&N&A@QH&E% fur'f&fonally
exanpl e, pol yet hyl'ene gl ycol
significang nmhf iqadioos wif arcelleinghtbrarie as & fnnbhxmaltommamqnt of a living
" contfg;jn PE& mPI e ultl%s of varying nol ecul ar wei ght,
cell, ag,Wgyid e UPHES QR INNe @ et i ¢ mean of those nol ecul ar
weights is determned to be 3.5 kil odaltons at sone

I“é@ctaﬁl)(]a%wdaw:;;nvehn@rbramary aht eetustonfsd mEhthoPdf a
the arithnetic nean, as woul d be understood in the

changa that inparesyable Psingetstestiomeans sunetensias the ciseumatances,
as wo%@ g_],ﬁ Jibd ,ﬁl’t}‘@%hghrret! c mean between 15 and 20

ons, wth at arithnetic nean subject to the
caveat s not ed above. These PEG nol ecul es incl ude, but
aGeowthit pdtternt mjeltsocollsebhvnélys t¢HE pallgsef moséoproenstrqslce‘ a cell,

or grodp BpBde, BeoPHED ColSl T e rseeament Mogiarad
charac\t\ér‘ii”'né‘céll gkﬁﬁth”gb@& 4k ¢h& BeRedtioft d?*b‘%ﬁu@;hn 'tlmé)ofaw%'dé@i' fhe

mol ecul e havin I gher “average nol ecul r wel
appeatancg.of tqug)aphy of 2masoentigioupraf)cellsy ame dthes Manahles

B AT

cell or Grouy obgels. conponent of a living cell, as would be
understood in the art. "Detectably altered is given

|,t?] Qrdi nary and accustoned neani ng, of a, chanpge. t hat

ohipiingsity gives issondinany e acsHsiasard maaning, peindivikng with,
reducirﬁ%{%a &{e{]\l’ega {]a%?%xa 1&QHhi ﬁ,t@?tdl'lv@ﬁ/ ggé’gl dh’én??%é’éﬁﬁthat

ern” refers co the val ues
morphologial phange tsi madefmarecdifficult@r pgeantedentisly.s (e.g., a
popul ation of cells), that are recogni zed in the art

cel |l growt.h, suc S ener at
PAToBLPR G AThESTh, odiBROn e B fafuefdr 6766 ration
of an atcﬂmgcm’aute@a‘suéommerébn@/ra@h@smf Gpidaily, PAd 18tfi¢adhesin
variabl es recognized in the art as confributing to an

expresgipieipyelpe tiagsietion s agr Hudectpiedhesin-encading MRHIA tgr ield a

PA- egfinf@hbsin nd H@Bﬁid‘ei Hiling 8t @ %Fﬁné %ﬂé}iﬁ{ydéﬂbﬁégteﬁgﬁ%g PA
Iectln/azjms&nt Opmnﬂtyr Pekxaimhﬁ/adlhebinbfutthégmﬁm%@ctka?rwmphon of a PA-I
hange nea t g| cal change i s made nore

lectin/aghesiTeancoding h@%w@ Fipggrpentigned mRNApA. |
| ectin/adhesi n, expression neans the production or

%ﬁlﬁfélhhﬂmd%eé%cﬂ%ﬂldﬁ Tréfer8 36 %ﬁﬁﬁérbé&é ‘Pn e Eéldnty of a given
| ectin/adhesin. Typically, PA-I lectin/adhesin
target (e.g., PA-l lectin/adhesin) through direct or indirect influence of an epithelial
cell. In the context of the present invention, for example, epithelium-induced
activation of PA-I lectin/adhesin refers to an increase 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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expression involves translation of a PA-I
| ectin/adhesin-encoding nRNA to yield a PA-I
wo emwbiors4aihesi n pol ypepti de havi ng at | east OnNBCT/US2005/013465

act|V|t racteristic of, PA:l n/ adhesi n. .
pathodsiia Kifn (P S SibFacksBidinis pERIER PAGRIRtLaram negative
bacilli 6L& a8 thd Pselid&nonalé\é.gl @éédﬂoﬂm derabmdang DNA to

yield the aforenentioned mRNA. "Epitheliuminduced

activation” refers to an increase in the activity of

a
gf\malioratinge meansyreduping theedaarae saRELSTHY qumgﬁient with its
fluence of an epithelial cell. In
ordlnaﬂLEﬁ&tac USt?H%'fd ’?Eénfglgésent i nvention, for exanple,
ep| theliuminduced activation of PA-1 |ectin/adhesin
r'Batragendic quoruntireeses 'aggtdmmopmiryqsepd:ibtieh of acuffidiént number
attributable to the indirect jnfl ce o
of patide VR PIGASTER 3 B P2 FAHPBASH DHEIEIS L DB AUBfuan

sensu‘@oé @H&'dr%on‘frﬁhhcﬁfloﬁ ehatS tHréshdld cbRESFAIR, oPﬁhHﬂfé‘? Nof
Mof phol ogi cal change” is given its ordinary and
orgamatmu(gtg;n@&ﬁ&t@ahpa@!ogenahar@l presant, @a would &erknown in the art.
"I ntestinal pathogen" nmeans a pat hogeni c m crobe

G ' i -der | ,
Sgr{g%%lgﬂpﬁ 15@2(%! ﬁ%f}rds!ﬁ%wsoege%uusﬁ@ﬁ%d n%’émﬂ& of Yn?grplay, asin
the mtbrﬁl@ﬁbeméqnml’rmgeng tivo @mmorel biblogical pratuets suche’tmblecules,
t hi %'t?eﬁﬂﬂsm tion, including gramnegative bacilli such
cells, %&d eudoronads (e.g., Pseudonpbnas aerugi nosa).
"“Anmeliorating” means reduci ng the degree or severity
OfTrafSESitHRlSNE Iericdal ReSistArtid ooy TRER, ACGVER W& theaning this
meani ng. "Pat hogeni ¢ quoruni 'neans aggreégation or
phraseabas acquireshinothezart iwhich |r@f|ers tuaingaspiremenhobelecirical

resnstq?)&% cﬁ{s 36 ﬁj%llamﬁpsg@ﬁgfrtﬁ @?{prﬁp&%waﬁtﬂ?@g{m iagﬁeﬁ%lag the

status@ftnbhﬁj&h@il@hélmréﬁltr@ﬂal &Sl BESpitHefiaPissel Sms
(e.g., intestinal pat hogens) are present, as would be

known in the art., "Interaction" is givenits ordlnarﬁ
afdharengst isreivenita ordigans an%@éetﬁtameda@eﬁwngm physically
ghor e bi ol ogi cal
assoc%ﬂﬁ@&%l@ﬁgé’rﬁt@%ﬁ%r&ﬁ ‘%@ﬁ s ce s and the |ike.
"Transepithelial Electrical Resistance,” or TEER is
g‘Trppognapbiaaﬂaa'swg\méfrisalb hefessetohars inmageli mep or othdre art,

which r rs to a urement o I ct i, cal nce

represglajibn e Ruitics of faaise-CfnsiPnal Oflet KBl AT TGRS ot

symmégighul in assessing the status of tlght junctions
betmeen epithelial cells in an epithelial tissue.
"Adherence” is given its ordinary and accustoned
nedAMigiasee pHGOSeaPY.y alsosnavit ah§carming dergermicrearopy, is a

‘techméu@fbsr' efc'&l Cgﬁfé R olfesb J{%n toﬁﬁﬁ%ﬁ@h&%é)%ﬁl substance by

ers

having apanﬁlememul pmbeftravlesesthef sa.u-&aca:fofaa kdiThﬁE} i aerstérasvain and
F (s % ?Ilgthat IS oJ .
using h|g+1 y sensitiv means or 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).

27



10

15

20

25

30

symetrical. "Atom c force mcroscopy,” also known as
scanni ng force m croscopy, is a technique for
W(az(wﬂmmmg a high-resol ution topographi cal MapPOT/US2005/013465

st ance b aving « ever pro traverse,t he
SHORLERTE hrtidrd N Busa e S H ke e [MSAN G s terms
have aﬁf%ﬁﬁr’eﬁ'lﬁ ehBANA 84 C{udéﬁﬁQtdn%QbrﬁhQ@sﬂﬁiftéﬁééé t%%? sef@ to
woul d be understood in the art Phar maceut i cal

proion@dhpcu@murmgenmrﬁ axCcq-aeminisiereth irmusegpouAdearsiar isadneor

more sfHAAETRR A BEThE oA BheRln, &b Tas PYARRsRReIpr o 2
substdiReIRsihg caftfedacA aildemtds tonetdranb Ry Qi StamcexOMBE rétice the
sol ution bal anced in viscosity, electrolyte profile

concepfigtiers AbloaIdik e, acivgh Fabsignes expeed 9 recdiluent.
dextran coated L-glutam ne, dextran-coated inulin,

) BB B5485030 o S Y ARG

compdu:hdsu defi lséd as émaemghargavmgermoleealalr mgsghittgreater ¢nars 3.5

ioaaiGCHERC elaiabls bRBN TR EC 1% ShgVembe RSB G gk arspter

than 5@«@63&&5@ Bhét ﬁ&%‘i‘uéd’lﬁi“@ﬁl%ﬂrméhtg aHMWrPE@ r@%ear%véi‘éb@
substances that facilitate the mani Eu ation, such as
i

molecw\rweagmlaid%ast@qkllmaaoeabg@m&@nb‘e? ipdaitons cat least 15 -

o5 B0 8 BRI S e

compdundstiaclddes ¢MW PEB/Méfiativek evipeinaetutssudred@ivatioe is an
rel atively high nol ecul ar wei ght PEG conpounds

HMW k&G entaifing 3V |aqst ane wgrt@@@l CcHEnRl oy @sefegrfe@dﬂw PEG
o0 SHCRNIRRE, EkEpiBsLRC Ul oY RS o
alkoxyas&nesL prqfarabl)cGH ac QMIQdofrtbetaylokWéFP&; prenyhand seabstitated
phenyBrctia el o or S mavdindtaned S ampatnbdran Bhw
PEG rAdécafe, iﬁdhﬂﬂﬁd{; GPBherABFINURSH ih Yhe Mt PESolihdBded are

conpounds i ncl udes HWMW PEG deri vatives wherein each
functionat bratmpsi, eg.i peenyd aad it\ubREB et ithathserye 4o link & smalier PEG

molec@gg' g e?@lggvea tr'gcg Pk’ng '192? {;{E@\?fﬁé%&&%ﬁg&d Further, the

HMW PEGHik® Atdledliles! névﬂngaémd@dnﬂ@b{alqﬁn&thﬁmaabmm/m%@rheﬁ@ one such
preferably Cl1-Cl10, any of the ary]oxy series, phenyl

group Qﬁm%’@BB@n oDeSYChigsayd; eachupelecglimay aise havap rgtxaup@f
addltldlﬂ%Y |8F15§11389§%§ro@ dpﬁlcﬂth%cﬁ@s%vfs%ﬁgwls%%z‘?ng at

I'ng rmnus orrnt SO
least onecﬁacb:réwcehfrmgcnelmem therenfias in regting dvaslidrating or pseventing
ubs ents Q}g?at serve t link to smaller PEG
adlseﬁ%q; §r8FC t'%? 9@% eidlcelinto a si ngl e HW
PEG | i ke conpound. Further, the HWVPEG |ike nol ecul es

hm(gcrw AR aiLhPrRb Jseaab rerfto SEPLBIITRYmBAIE SRE to cel
su
culture media throughout the application. The singular or plural number of the nouns

will be apparent from context 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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group or nore than one such group; each nol ecul e may
al so have a m xture of additional functional groups,
w@eaviotaso such nol ecul es are useful in stabil IE(ETYQSEH)S/013465

suboulFG8b s Fiiar BB i MiBcDRalcht 4 hobEBle?s Sorte
mpcta‘ﬂilé@&ﬁ'@éu@br fONAGLESDs 8bluBBnS BY bh@éérﬁloﬁeﬁ)l hasallybguéh as by
medi unt’ are used to refer to cel [ture medi um

mhalatami speayc e¢dtalyusucht as iretedormmd @gnagwtqnﬁs apglnaunpr grethrally

v soBf BB B R cBMETERo o eI, BB,

formulétlblhél\é&lﬂ@rdmé( foAQoxeUparnsdcutically amemaﬁen@hmés o# diluents
a therapeutic, may be adm ni stered by

may bgadmipisteredr heeccemﬁwrﬂ%waweo@dmmteaﬂv Imahtprm suitable for
mmecﬁor i o\%é%t(g‘:\% él{?é(n(f’eGd FE% HET RmBh Rk Yeleﬁé’é:\l\gr Qﬁte'nﬂeﬁ I?Sleﬁse

capsu es, granule
may bb|athleslleﬁwtm*smtabje@harmhumtml sgmppsmobs kslotMnl mghlahrt
buccal ; or transdermal delivery; by injection or :

LRI BB SHRRREN yr
may cbﬁﬂaﬁptf@fbéﬁarﬁﬂlkéeﬁﬂéro@l‘ys@!’h@@élﬁﬂé‘% fotl itiplaptilg Bk, alglnlc acid or

suspen3|ons) nasal ly, such as bﬁ i nhal ati on SP
sodium @lgingteyassa @hsra%nqhng tegent, nethyiceBulppe sistviseesity enhancer,

sweet%ﬁ%r{sfb?‘lﬂa)go@é% %g?é{}, ﬁléhyasv {q%s%g&g)% Fﬂ%ﬁg@ 58§flﬁﬁll1$(ﬂate

releaséaabietsaivhiechanayp nbmam rfgr emmp@( hﬂcrol@;hfstamﬁ@ dkllwiaseé ydicalcium
acceptabl e vehicles or diluents be adm ni st ered.
phosphate, stapbunagnesiymoearaie ﬁ.ngfcgrla%#osﬁ andfesrather xcipieats,
0 [ e
binder B SR U AT RfcLRISTR8n oS TGRS Ridun in the
art. Tlseurtvabtlee phenpoaods maybe ooaltyodelivieoets bk Bubmgualahd/cmuuccal

scmin G S by SR Rl o S AL, | S

compd&ti‘dr%%&?‘irﬂiludé‘%s@-@'uéééll\ﬁ?ﬁ@dﬁt%nt's @B@ﬁ%‘s%aﬁ#n‘t&? ladtddeni C
~acid or sodiumalginate as a suspending agent, -

sucrosepahgiarelyriodextsinss Alse innhusisd in suchdoosrlatione enaynke excipients

suo o 1451y PRFDEE AR PP RATIBASU b Bty

glycol GXEGFJ@)LytéIy@ B84 $(U}4 & BRCIPRINk td Qﬁﬁnudb%l'é%ih‘é%lon such as
ate, starch W?ne3| um st ear ate and/ | act ose
T

hydrowmwl celiuese &P hydrexypopwkmethyd celidase (;HPMC) sodium
carbo&n?étﬂ&l%l?ﬁfs% (S@Mﬁiﬁ'ﬁn%/é‘m |405hf aéb‘&ngm%g @ gose

& nvenfiveconpoun
GANTE&@@) y Ldbticares eglidants Ulavorg walormgddgentd anddtabxllzers may also

ni stra n wi th ol ded, conpressed, or
~ be ad(f%ﬂ[;?@i@aa?l i&e%fm?'egéndéag@m ary conpositions may

| ncl ude fast-dissolving diluents such as mannitol,

8ry Mb%ﬁ@n@f&/rﬁsapdéﬂo@,g%ﬁ|hh8%tloﬁ|a?9nlh&?ﬂaﬁgﬁ%clude
|n such fornul ations may be excipients such as

solutiong|which 13y eargainaforexanpleeenpyl atsehplioogidie( Awat&e( r))

preserfyios AYEIn B db ot eBriliiohidroyar bisdviibiy,

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 diglycerides and fatty acids, including oleic acid.
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hydr oxypropyl cellul ose (HPC), hydroxypropyl nethyl
cel lul ose (HPMC), sodi um carboxynet hyl cellul ose
W@ B3060)343and/ or mal ei ¢ anhydri de copol yner (e.RCT/US2005/013465
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n
o, S5 g SRR e

stabiﬁty&aﬁddangm afr aaliensifithat exmpaund the Bpealesaagea lidspeeight g

generalfedfihesSXiaRf i 4T EE Suffof 3% e 480 et A SGiebbe. rate
of excrtdiofl; dn.@%ﬁrﬁﬂiﬁ'aﬁbﬁdaﬁ‘d Se ety %ﬂh@b@mw%’?%hﬁﬁibh ePreferred

whi ch may contain, for exanple, sujt
subJeqtmfmtieratmsm inglugiecanimats, gnosLm'ﬁfea@blwu@mnmanapemes such as

y y € I
huma@é%\a"?&d&?ﬁ ceﬁgrﬁﬁajjfs&a{rﬁé ao% %q Vl'g&%%n%’uér}fd g{é/ Ig%, 3t risk of
developimgpa unidratie-inedigiee epithelizl cendition oralisdxsed etiel &k R@tdeyived

one of ordinary skill in the art. The specific dose
$epsis eyel and frequency of dosage for any particul ar
subject may vary and will depend upon a vari ety of

fﬂféf‘éﬂ(?mdgr@a‘l'ﬁbl@g |IfJé?ra?éEhiHoH}fn8fltstchhé m’ﬁfé'nftl r)}(gmple 1

onpound énpl oyed, the netabolic st [ty an
descrlbes ﬁwt mr@tecélbntawnsicgm@imded tskpsisprovided ta@epatm:uymzed mice

o BB PR S B e o IR S

pathog@ﬁcécmér@nce & Il P EPAKAIRN coRd) JEREYPI 8 YeRbals RBw HMW PEG
particul ar condition. Preferred subjects for treatnent

Inhlb'ts Raihegenignvingnce exiyesppaioengmlly, aaehitd- lestisfasthiesin

T N T

membrares mtugmy:beQ‘Iaeldomd hexaraplec® idstratess the L!ﬂil(ﬁﬁﬁﬁ)@ogﬁamfbal

: S The foll owi ng exanp
Conformat'ggtqfﬁ\é ﬁ%&rpgeﬁ«?@&ashosw HF0G AIPEYE 1o fmmﬂzr@sqony

Examﬁi@%ccﬁédsl%gﬁeé e Eéﬂ’b@ﬂr{t&%cggﬁé Bﬁbgt%ﬁhl?)ﬂﬁMW@Eée@a%ple 7

provi hepat ect om zed m ce mol ecul
describes preveRti@ niethogs esipgdhs cbnmntlww dfitheé PE@ngiory &xample 8

i NP LSRG SR P b B e

treatm¥ht Hieﬁﬂﬁf-?s GPAE SHErdNIARE rcél'rleképoﬁdlﬁ? iRfts | Example 9 describes
| ectin/ adhesin expression specificarll Exanmpl e 4

the prajaetive effeat qﬁacﬁM&’\éi’&@ﬂlkafcpml@dmannst@ut@@lruwed sepsis
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 pljotects aqgainst qut-derived sepsis following 30% hepatectomy
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menbrane integrity, of pathogens. Exanple 5
iI'lustrates the uni que topographical conformation of
wobdds PEEBEC oat ed pat hogens using Atom c force PCT/US2005/013465

s BBl nice . fash BT P RL el DlBs Lo opaietemyising a

conveﬁf&’{é?rﬂirbfé@oﬂeAB@% blsDdesst RiHONBPfHe hRlraIdg tHeefloppy left
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lobe wasriarfarmest | Gentssl mrivpUPEerwenicmaaipulatianhef thedisenwithout

nepatKART S Al GHEr end Bondthbs B3P 20NMacd Sigp mice. n
all mloBEQr\Jdldﬂ'ﬂemlmoqn@f aQAachginl otiPsggdoniedas aprigindsd PAWVBS3 was
30% hepat ecto npl es, 10 and 11 di scl ose use of

injectadnjaptie. basesof %ﬁwgﬁa\sw gireetiadle pupetre diluiedriy eher saline,

PEG é,(gg(% %F@@B? Q%ggguﬂgﬁel |§@&H§8§ul§ﬁvfght BEBs are

commetdialit a\ailleblaanﬂ?ﬁ(hlﬁt-zmthavmgaén avef@e maleom‘arbvelgbmfc’ﬁﬂ 000

t0 20 4qliRk I8 DI el P -Beind, BHCo b0l coveaNiaup g to 2

phenoﬁﬂr(g hwetm@ew MalsearBal dtae MibIeBUIAR Wei f Om@o %6 oapd

ubJ ect ed hepat ect ony Using a conve
daltonp ramtddbelPE(A &W&BBM\&egemlewar welgﬂh of Bi00$r toal ;g0

dalton ro Ilefht | ellra o 9—5 g den(i:ocrﬁpounds
ﬁn s ATEMLTe Al VEPERS IS

havmdwgwbestv@ﬁuty JRE@UbUNITE wntehl eaﬁ:lmsmmtf 19 virt 9H9%f gavélauety of
contai ned seven mce. In all mce, a volune of

averags mpigcularuveightss iomest, pesferably sevalgntivda eraAiamBgr Q\[a@ one or
more I'irﬂée? &QCLHQ% Qhi gﬁ a@é‘?@l ?I§/ I%%a‘iﬁ%ﬂl@&@’gsdﬁ%@@é fd}'ﬁ*‘@éégl groups

ure uted ion e| sall ne
suntablhﬁoﬁibn@dRE@a‘)PEG hBoIeeUIesl \Brlity bleohin kevs sobis'@htmm; plaseREGhe

blO'OQl&@E? yr?éib@\a\} REG, 'rleggrlvg 'oae?ee%cw bivleg i jgaativino realize
a bendfRid ep‘?@ﬂmlé‘&‘d thfadoe%@c f%c?Q%gP fostdfferefyal ently

join to a phenol ring. /-8 has an’aver age
nnlecular wei ght of 7,000 to 8,000 daltons and the PEG
4n pr@erﬁesprawda\aec@@ﬁamﬂcmm of PE&S girtthe%gmwmuratlon of the

expenmgg? q&ﬁ?ﬂ%ﬁggwﬁﬁgﬁﬁg" @}fﬂ)lg@n' naliggyvr(? "&H{P)o%“cg? mIoF saline,

PEG 3/35 0 PEGT 5%&/591 lyjBEted rtrbfraRRCRtc tHRUSYOKinRa\WoWEl 2Mhe
of a vari et aver age nol ecul ar wei ghts j oi ned,

punctyse sitervyas ye% @ffamtiha S{K sulsire a0H the secudy swaphadwith alashel.
Mice vkér@h'gfur unc FHoeﬁrZ a%&l %Bjs%ﬁ? gﬁ)gf\tH\fg%)le ol n(ﬁer @?Q@E@

nol ecul es. Suitable linkers substantially preserve the
I adeorpspahsa cuivestfgr BE GAY2PERe(saemsiarpasie] erdeﬁg 1. a. A

statistEgty HENTEanEPRSHE et of EEG 1530 e delarhiasdiBy e Pisher
Exact hféélethfk) 0. Obﬂ%% RHe friniRILPY bERetivePESH ctiMtratiBH 'of PEXS 18E5 was

for the 48-hour duration of the experinment, the needle

determiaed & bei% (PrB10S8)+ helgantitativehadte(ial @dtweanﬁca_cahcootents
(feces)?:"’\‘/\llaisﬂgd 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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PEG 3. 35 or PEG 15-20 was injected retrograde into the
proxi mal bowel. The puncture site was tied off wth a
W(sizdols/osmsmre and the cecum swabbed wi t h al cohobPCT/Vbm85/013465
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compl?fé pfpfo\féc‘!tRfe N ﬁgé’(?%ﬁ? 62(%55 a?é’ {fﬁtaﬁgftgﬂ Wﬁgﬂ%rotectlve

effect sasﬁétermmeldrt})embdﬁsmn Bxdet Taafst (R 03CH). Duse-response
sepsi s

experigs dgiaBsHRlAtS Sthatuin o bodhe Panad| concaREaten bPPEG 15
20 thalP(/\%‘é%Hm;%tél)Pﬁﬁfte&Wet(‘FidOtO’5 I del ﬁ;ﬁg};%ﬂbo%ﬁ%na‘of%ﬁqu in the

PA27853 'at a concentration of
art willknespgnide dhatiHhivé REG tsotutiv@Soof Véss)thao|596 ivendd be expected to

..pol hyl I 3.35 PEG- 15- 20)... -
provicBah btedDEatE dhusdaT Wiy NESiie ¢hite e eaimyention.
With ré@ﬁéﬂﬁ‘to phctekgbcolins ||’ﬂméee>&féﬁ‘ﬁné\¥t§| éﬁ@b@nfr@lrmﬁzle' Bigrt-way

use for the last 25 years (Colytely

analysipapeananse, (A{b@/ébﬂamoaﬁga@@b@statﬁgcalb slﬂ@ﬁcwencre@ﬁe in

sactof 8y 43 B0 S B Sh P BT Vi

hepatémcm(WOd)mectA Qgﬁﬁtahﬁded?EEséE(BEO 08y imihedivee ahd ®lood

ality in mce follow ng hepatecto wher eas PEG
bacter) cpgniaat GRRPEEEIST BEG 880 pinla REEHs-20mesten)

e P21 S 1 S By e P 2
complét%;emhdstedrthe dasqcmmlnamm of ibesiingl PACZB5 t6%he tvartanzh
to be th PE -. 20 that. wa
bloodstGag G §hr PreceBd ALy es the Betiar of B Salvidimughonves
meché?ﬂﬁn@ﬁh@t@rb'ndnUmﬁd?Sb@E:fdaW' G'lverneé“’lngGZ&rfc@ﬁﬁra{'W R&&=toxic to
solutions of less than 5% woul d be expected
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
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provi de sonme protection and, thus, fall within the
scope of the present invention. Wth respect to
whamberisad counts in the experinental and contPrPOl/UB2008013465
a one-way analysis of variance (ANOVA) denonstrated a
liketiveptiaifiraoitaldy iryasy gniehiwganism)csects as iarmbaerhalrikelmanwsitiected
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diseasé®r dbnomeal adretition assaxictep ivdthdgutedsivieatt sepsidiat  HMW PEG
reduces the nortality rate attributable to gut-derived
sepsis in mce subj ectERAMPISEI20i cal intervention in
the formof a partial hepatectony. This nouse nodel

HMW PEG sieivents batholiéd BREfetdincefty intéstifaf é‘blthéhé educing -
he nortality rate of an ani mal specles :
&Q?\g dndiopadre dynamioelements st tha epithelial gﬁl&,cytoskeleton that

play a Hé@ﬁ% WfHeSB%mIe? Reribtdh & tﬂ%%rﬂa‘hgﬁ ﬁf@gtmaﬁlﬂ%ic?cbed to

si ol oglical stress suc as | nvasi ve surgery e g.
aerugnyzmaa neaulth gpam@fpony)alteratuqmlnengbne iurstionabperkidatitiGas

measufaEb s Haprerifefiol FR éggég@&?éé‘e@&%ﬁmgﬁﬁ%@”éa%ﬁ@ﬁe"s

and T-84RERTECHEE- zf@éllsoérrﬁe%elr-a@a@m@iz@hqmn% céﬁ)h%gfth@ﬁal%ells that
during post-operative care). Further, her apy

malhtams le dE&dRom eulture, Py His cely lina praxides siragogrizes in vitro

model Bfﬁ 3{/:\?(% %%ﬁ%\ggf (gf) |htetléﬂ9§|;pqcté5§$rgs§ti é%?%r%ﬁg?h%%qtectlve
effect dffREG I@kPOée@@fndk@SDAﬂmmdeed eletheadddMv REER be taitred
s al-so usefyl in _ameliorati ng a synptom associ at ed

Caco-MORolyarS el d Ol CralBNor AL 7SBadvas ShIcaE ecaibdes nicriwo
R
CaCO-%ba%W]@géH% er encgjr?o | nt éﬁq’%a@é’é qbe/nbghq 15_20

TEER waacErialys measudythforiSchalrs ramlttheoﬁaxlhml @I mméEEIalreC@ddled
- cytoskeleton that play a key role in the barrier

f..th | i nt t] t t. P. .
OB bR 18 20 BH425T R by R ing BF Sivamioserigiuced
decreabémtrEErFaLﬁ?%)reaihbldéw pPSsEREG H PR l@/ref?h%ent the mean + SEM
transepit ial electrical resistance EER) of

% maxmaalda&lrtEEEB Hae bafsiiméeﬂfIt@;pllceéazgulwrﬁél(%?)a@@erved dunng 8
nours A BIORELE 8 BRI ) R PSS R Sl Bt
decreapé Giv THER, aas dragnstzatddiim QacbtDcells exposed to PA27853, 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 15-20, shows no evidence of floating cells in any of
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To determ ne the protective effect of PEG on P.
w@etoggraesa PA27853-i nduced decreases in TEER PET/US2005/013465

cultured Caco-2 nonol ayers, 1 X 107 cfu/m of PA27853
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mtestnﬁél@pﬁﬁéhéﬂ!ﬁfﬁeﬁ %@mh%ﬁboﬁﬁﬁéﬁé’h&snkﬁﬁ&jsz&)trﬁtﬁg intestinal

contrast, Fig. , showi ng i mages of - Caco-2
barrier:ghnosmalitiex sseaiatedrwith intestinal pathagess such astR aeruginosa by

B TS, M AL B PSR bl o

An intesfinaPbamieCabaonslity Imaybe gsvdaledds a@@&ﬁé@r@ésﬁfé tétﬁrﬁ]que or
| ess B(ct eri aL adherence, reflected by a
other rReam KnouELIPAPS a5t bischetnecesaamte l@%mﬂlfywpete@tlaaltl@arner

shrorfhl PG, AAVIGED, GERRRAE ke TH] Hlion cogre

of safat;;mmauata? veith HMWi RE Gdeddtment ng:fkfe ﬂnwapph?bdcls sUitabledor both
tsof P _aeruginosa as ju t he mai nt enance
prophyfacReRlcaidris g eﬁ%@mreaiedat’s At{iek Stampisms, argwell as
I r f
treatm&hORbtHodRC P kel to R 'a% eih‘rtﬂﬁrgge%gléagb ﬁ){?ﬁ &ﬁ\‘gscl)rg ch"éract?nstlc

chal I enge fromi nva I ng pat ence
of an lmtaetlmaié}aambnprmnqe bife PMVlBEGOtreatmmﬁtnabonWmﬂd

amelict @ AERR oM S AR 55 SR Bl A5y rafaraby.
the meliidds woulel retu¥& by elif@idte tive eﬁéé'tsftﬁiﬂu@-d%h@@d |sbéé|§€from a
effect on, the intestinal epithelial barrier.

treated GF@@RISMBN  conpr ehends net hods of treating i nt estl nal
. barrier abnormalities associated with intestinal ,
pat hogens such as P. aBXAMPIES by adni nistering HW/
PEG to an ani mal such as ~a manmal and, preferably, a
peif] S 0 sty may be

ﬁ'ﬁ}éeezi‘(lp?éjssl?gn W%e%&-q n&ﬁﬁw’/&dﬁe%‘f aérugmosa PA27853 was

increased in the cecum of mice following 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-| expression in P, aeruginosa is regulated
by the transcriptional regulator RhIR and its cognate activator C4-HSL. Expression
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ot her nmeans, known in the art. It is not necessary to
identify an intestinal barrier abnormality prior to
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Westef§ blot wdsagsdiof PA-| B?f%h%ﬁlﬁl@ RS FSbbRe afﬁlﬁgl Rurlfled

supematants from Ca cul tures.
polycleryedaintii PAE antibasies)s@detrol ofr| aereginosa eefls sesivashed with

L

immurBdidtGthaly3ioRes é!b@ﬁot%(nﬁ%ﬂﬁ#d?@n? éftler Tricine SDS-
primers: F(A e S g ineleorotins At _

PAGER(TheAT&itdratinieaatietts) by SrnEGh. reageny (Amerstemn, NJ).
© primers: F(GGACGGGTGAGTAATGCCTA) (SEQ ID-NO. 3),

- RESORCE ARlEREAZI SR it of e fBRifcs8hgg signaiing

molecuier@4 $—E31.u Eﬁwﬁed tih atstaﬂtﬂtrcbw sighéficaat mer@asea@«) O(bﬂe rone-way

Specific robes for. PA-I. an 6S
ANOVAST, PR PTGIEIB SXBLeSH AT, MRt wEScREralyT B Lige in fhe presence of 10

% PEG e%fs) R& 'Mubwed\?ﬁl\gwr%té}yeﬁe@w %‘% G 15-20 (Fig. 3). The

osp ori mager nam cs and 1
minimyraraosnpleteiy ditsitary epacentratoncefiPEG| 15420 ©nc@d-HiSlairetiiced PA-|

erpro a8 3oL 50 By B ANERIAS el Bod @iy éskiRaton
of indivitiialnbdctedalrdells @stposed 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-I expression was greatly
inhibited by 10% PEG 15-20. Fig. 3d shows that the increase in PA-l mRNA induced
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pol ycl onal anti- PA-I antibodies. One ml of P.
aerugi nosa cells was washed with PBS and heated at

wa. 00873480 | ysis buffer (4% SDS, 50 nM Tri s- HCl pCpS2005/013465
6. 8); inmmunobl ot anal ysis was perforned by

el ectrotransf of _protei ns J‘ter Tricin DSPAGE. . T
by & 43R EXBEPUTS el RiR ele ety pISORAY R EGO R0 PUGMITES

3.35 (&@OOW%&ﬁA‘NCVA) aerugl nosa PA27853 to 1 nM of the
uorum sensi hg si gnal ing nmolecule C4-HSL resulted in a

st atistically significant increase (P<0.001 , one-wa
Aiewytai preseated heseisi showihat essignificanitatiensiation t(3~a1|—flo§dy

decredhtcf Al et e RN RIS R Al b T2 23, iien by 100 k-1
mM of(G4-8HS13)wasl 86sdF/8d MhEndstIe 8 dleYe ipRditieatad With 10% PEG 15-20.
concentrati on of PEG 15-20 on CA4-HSL-i nduced PA-I

This effeplwas nehohegivedwithOE G13.35 dhig Jaly Adkenugtionmfded-Heh--
mducéH Isﬂqse&%?é&@{ﬁéh%d ?ﬁs&(/eﬂ '?8'3 ¥0‘9 G Sgeélkt%@%gbgdegree

expose € presence an
of attedeaﬁmsWaatmhmd:mﬂlyGésé—ﬁiames&ﬁ mmaﬁmalsqm c@he ehiaimyem

concepftalion ghpECTHe 2oARREDNBNBH G ol BUFRYRERIC It P
protenr?%@'@%?ﬁ@ :?c%)' 'Elaétﬁ'&qnﬁl&o%@ dPBPﬁn%ﬂﬁ&Jéifba%Féﬁa]r%?ﬁég)ggosed to

el mnate In the presence o
C4-Hsd. GémoAsInaﬂed thyb64é-ﬂ$le¢ausm; asreerprmlaglcaj rathiange AR sSizape

ot o R SR B0, TR o PP RGBT B

was-c&hﬁ&tély%ﬁ{mét@@Vﬁﬂ%p(e%‘éﬂc@% PE®nRS- ﬁ@)bu’t\N&/PEG B 3‘?>A(|F|g 3b).
expressi on assessed usi ng Nort hern_bl ot s.

PA-l epprassiomieR3NAdnndaeed br 4thaurs @wp@swr@dowa@%opﬁs was inhibited

in the ﬂ)ﬁedguece Eﬂ;@’f(ﬁq 5SIPHGt ﬁ&%E?Eﬁf&@%{gﬁ?@e THE g@;éctﬁg%ect of .

our-exposure ell's
Caco-2 ra:bilbmdtmbdﬂAHFe@piéesRﬁ) withtPE® 1530 PEfsi&edin eRpériments of
one- ANOVA). The data presented herein show that a
overmghb@m SYERt attenuatl on (3-4-fol d: decrease) of PA-I '
expression (protein and nRNA) in PA27853, induced by

- 100vimdEls BNk frdeds tRlvinescobs O&*e‘é%n%@-ﬂ akaa@%g&ms%onse
pre-treated wth 10% PEG 15-20. This effect Wwas not

to knowhsstinndtl Tihe BORGRIRS C4iHSIBH)ducad: Rl axpessisn in PA27853

may by, B HOGS Ve SliRe AP ERel gy QLo bk QR IR T fagionaling
is a wéll gstiablistastd echagisn davirdi&iade éigﬁreégl%n?&ﬁlﬂépgﬁlogghe The PEG

m ni num concentrati on of PEG 15-20 that i nhibited

15-20-mruesd infeiigsercawish &s000h coli-imncedmaressionas Phob is sxgected
to be P portfif I BRCREMEORLTE e L REQNFE" BEG 152 bds

found tohave hqgoteetive kéfagicon hostrenistatpthrongh thd att@nmt'mmsofd?l
of P FiLg.3b). The CA4-HSL-i nduged r phol ogi ca
aeri Ug’QPF%ﬁ?K?ggf’é)o&n%ﬂ&’)Ef‘iﬁsé?ﬂ I e5PRRSE ?Pf'??é’egn @h‘E%’%%PtS (feces)
| imn
from rl?g@féiﬁ)\’aﬂ%gucegegéteg o%r?ﬁg%gg r%E)DtE gP &cz (ﬁt?@rﬁﬁafﬁ’
aeruginasa ifroim bopstddctors that increase its virulence expression is expected to be

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

Accordingly, 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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in the presence of PEG 15-20 but not PEG 3.35 (Fig

3b). The protective effect of Caco-2 cell-induced PA-I
wez@easEson Wi th PEG 15-20 persisted in experiPENUS200$/013465

over ni ght exposure. HWV PEG al so affects the virul ence

_ Xpression.of, . P.easr 4 LR t

v B RNORE e e gAR T MOPER 1AESROTTE ) Posa on

intestifPaRssdsnadNe KR 18 lestmal bpitiRelimmand/opthe geteratiorof adtarrier
of PEG 15-20, given that quorumsensing signaling is a

defecttgthe ém'n%r@@t%eﬁaw%\aé%aaﬁ rul ence expression for
this pathogen. The PEG 15-20-i nduced interference with
Caco-2 cel I-induced exBXAMPLE 4f PA-| is expected to

be an |nportant aspect of the prot ectlve effe%ct tof PEG

L0 i G Bl LRI, ) ot

membfand @itegtity oes assystse@m d $teirdrsg metbod consisfing bOSYTO 9 and
30% hepat ect onmy. _The ility of PEG 15-20 to shield P.
propidien iflides alqwthsrfﬁ&fsome@ bed anyAtacs Ondicienal qnembrane

perme\ébﬁlw g Qazxm\leﬁﬁﬁﬂa%@ .hf%g%yn@eg fttdrthiREd Y:%hg‘faé‘ fld18kad

ch organi are protected
bacterigltviabdity kitd.- Se&(MoleAutanerobgﬂ;)y Badteria measetquantmed and counts

i ncl ude terjals form Kits
expreqsd, 4 SO i Plednotabrold Sugfins & safviigs Wenat digereny
mcuba%)nﬁ‘tﬁ*héé@lI th@wﬂf @Yﬁ@é & Pl 4&ralindsayrevhi sW@might in TSB media

characteri zed t he exFressn on of a virul ence factor

contaigingdither of Hmqu)g?E&hscpln iR dﬂmongﬁamg@m inhifitoru efferkby either

PEG sf%%{ ?; %rF ?gb’%g ﬁ@%rﬁltx@ﬁ& &rj gﬁ‘ ffctdﬁteeéﬂéwggpﬁﬁy in each of the

PEG-conidining mederwaeliﬁc&sttnmnaﬂé)ﬁbnﬂmmhnrﬁ ba&em IhlﬂEG-free
PA/I lectin/adhesin of P. aerugi nosa,  on intestinal

TSB madingg eiheariddly aif a brysekespingAnzypie MVPVeddR®NGFOY he
metabBSH BIckAR dehyBrgtina L B e SRorlfed ¥ o ime points
dunngctbelexgonenmal ard statibnargpivases of grawthi thyDH afctipity ngemsasured
ffect of the t PEG sol. ut PEG.: 3. 35 d G
2 ol Sbrin 1 o e Pt B BREeog e
(promiaggy. apRtE dﬁk@ﬁﬂaﬁ@rﬁ‘ wagtdéiem%eém@@tmcwmah W¥say

_ I de. Neither PEG solution had any effect on
(Piercenciie mhangammhectpetwe gbllifieeysymergateals ofBnaeraginosa grown

|nte det er,m n usin e F
in the pscpiaf ftes WEsTDefE T S eSS BlastRif s et
HMW Wmhbé laer@bgl@@blé@W@bﬁo@b@b@?@ﬁér@ﬁh@faﬂkms by plating
10-fold dilutions of sanples taken at different

i ncubation tinmes., Gowth curves f erugl nosa

grsamethedsPidhe inyenben, ﬁee.carr@éﬁpa&ﬁg RICRHELRER-of Kitspeprovide
the be@}é@%@ﬁﬁsg%h 9??3%%8%%%{9%? Igg FBn%ﬂglﬁ]‘éltthﬁft'@)n%fefs%)Bha?é’d with
gut-defrized ,sephis \gitmutrsigmﬁcaﬂthy influerranitg tife ¢draposition of the intestinal
flora. Similarly, 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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PEG- cont ai ni ng nmedi a was i ndi stingui shable fromthe
grom h pattern in PEGfree TSB nedium The activity of

w@2deusaBeepi ng enzynme invol ved in energy netabol/usSIN5/013465
| act at e dehydrogenase (LDH), was neasured at vari ous

oREE P CaBAPI O PR o ST BirnRiTere
subcuummi ROtribtRPSY vdth ETSB JTRTithcorawBIRYUtURT% S PSS 1f8F & hours at
x from CytoTox 96 (Proms a% Protein concentration

37°C. Wb rpBIghaaeh subrHiUreaswRndraeAnd ARe & apriginess PA27853
cells \&@recékﬁeﬂﬁ vé vb%ﬁe%c\kltP(FiE?]S 'dhiedod tdd SEAMRUPR TR iPfor 10

er ugr no F Own resenc of
mmuteasm'rd/mbg&mnmedmtely drhagimngsofebteelrlen‘m’acterrwlwnnttspgﬁlhgimode

HWV PEG ha effect on bacterial growth
AFM WEE periREmoRia atanibMdfmEHe Nenastopg A aannng Probe

Mlcro§é66e??@19ﬂ}¢’l\ﬂ‘gD |t9FjM%¥r§n{e‘?ﬂé3) Sdﬂzfoﬁgueﬁf eyLee &Jﬂg were treated

benef enting or treatl I Seases” or
with 1@8(mUiMWo|FiEGaf9$émmxre@ndnwas@dtwﬂeﬂaﬂedxtsepwebj vaFMamaglng of

the oy s b B alR binG 72Ot 18" sfiionaniscoseopy.

PA27853 W2 inByfBtddoin TEH With 3SEithdl? 1aRA CALIRBE dhdSYIRLUPIW PEG
. associated with such diseases or abnormal conditions -

and ingubptask ovgrgiant Oxe droraidée b aenegindsa wisisaitained with uranyl
aceta&om%gh%‘ tfh d. B Ngg?ﬁ% %e%%h rszﬁ qpal{lﬁ’k(%%‘ thg St

recogni zes t
microscapd.fi cantly d| st urb the conposition of the
- intestinal flora are desirable insofar as such nethods

 Ribie domgRETAFHREY ) Gkon Celh OaTOR AR EEoS R

uniforf AirfdBeCw iR bRE&SHBEHRS AaRVNl WRFEC 4220 2RI1P KBGO0 PES 3.35
percqgf alquots of a:ctilturé of PA27853 gro

demoasteatar gnsmaetteplenacappearatce nntthgfsurfece@y thﬂf epitheliabBls

(Figs. $, 8- SPEMS 1A s A EMCRER: plhatant Sk B pif@ e
asymmetri¢gi 41686 aﬁeaag@bhmiuwemé@ pRafiee(ig. Vf?é)y?/hé’&ﬁﬁk%@ bk

PBS, dried on to mca in blowing air
complgy fepegraphisally ﬁagwi cevRIiNGat lol syamqawagﬁ signilef fashioni A 853

cells e\%ﬁ‘é%@& ‘t%@té <) éﬁ@%{;\ﬁggfg%%:a 65% oF 4N é}%tﬂ#ﬁrggg gg%f?hé polymer

to backérial celie frea diffddieMiat Pattietra| Fit 6af) F whereias) PESUB-20 fdppeats to
co\-é cells were treated wth 10% HWV PEG for 4 hours
Su"ouecfﬁ’da BH3 dhepertepasicumisentially in amareieredrgobicaline

asymrﬁS{richa!éﬁ@nP s Fttibfal %%é A\gjié gf’ﬂ‘u'é éiﬁhﬂgfcﬁ? a&égéé”ugeqnggt of

'ectron m croscopy, was | hocu
the bametrlal drametehguPEG WMeﬁQnQMesaoﬁlgimmeMSe in the

avernj gh r0 1% P, aer ygi nosa
bacteldEECEh e BHE Wty Ine, BBt (i Sred: AR iaiel SR EREG 3.35
forms befradsthesrvEldpd bﬁfﬂm@ﬂﬁ@lﬁnoﬁ%ﬁbﬁét@ﬁéfﬁlls (Fig. 5e), whereas PEG
15-20 tightly hugs individual cells (Fig. 5f) and increases the polymer/bacterial
diameter (Figs. 5g, 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 resuits in loss of conformatibnal :
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m croscope. Atom c force mcroscopy of Caco-2 cells
denonstrated a cl assi cal nonuniform surface with brush

wdosodmer34so crovili, while Caco-2 cells exposed pOI/BELB05/013465
3.35 denonstrated a snooth planar appearance on the
freedem of &P&%‘C@?f'ﬂ%éE@p?hﬂ@? agad teererelling ggapm@acbmg preins. Polar-

_polar ﬁ%r%gti&ﬁ@ﬁéweetn% PG 59&9—%2(:&\1?:cbﬁgfé%ﬁf%cgghég%%icity of

asynmetries along a topographica _
the PEGi chairs congirainitigigertaintiMWBES sidetobiairgy o hioddular c%nstruct

whichg8pe3 igfiitcBarg Praser i BB GahBHRRYA I Eonmesion haHMW PEG-
coatecz RO c6R ArOmefe Fétfe(llﬁﬁ{ Wraé@/ﬁlﬁ%ta%é@gn%ééif@ E8cé2 cells,

iffuse flat pattern (Fig 6d), ereas
perhapp pwing ta a lass ofcoanfoamatibngl erteopyiaser iesult of some dynamic

: e ial l.y in a,more topographically asymretric
mtera&iéhﬁg{)ﬁm%ﬁo%@%ﬁ{:f’ﬁ%'gl Cetyﬁal ysis of the atonmic force
~ nmeasurenent of the bacterial dianeter in PEG 15-20

dEme results tof $his experifnicn€ astabliss iRV PE treatment has an
bact eri a/ PEG envel ope within the PEG solution (Fig b5e,

effect pn traated calls. nptakly alipeiing tepsyriacastopolnaymfisushwslispe

otRer Corl o
MorecRiPL il et 8 HINHY FREC Sibollrsan siich Ebfk istfitfereHE bR offect
that PERCB 8adems amsugtotelier Allaaiglr hclaﬂdwidglh'ﬂ{)getbﬂie l()&:n@ﬁi b?/ ;ﬂﬁbory,- the
SR WA e e
effect bReRNY exhidhed %gl MYV RS treliaﬁi%a RS Rwdroh@bchial %ql?gPrﬁég such

nmere physi cal st anci ng of aer ugi nosa away

as PEGh&3Pnt estinal ‘epithelium Alternatively, HWVPEG nay
provi de benefits by preventing formation of a
pat hogeni ¢ quorum sensEXAMPLE/®t i on signal ari'sing
. fromcell-cell interaction of the pathogenic cells.
HMW REG affectdiceli-celldhtergctionse bound by theory, it is

i bl.e that t ti ng, of bjol ogi sur f, i th
- PR e e SR8 ST shlRd e pruatepion of P
aerugihbSa CHPerneritEQerd pefformBd wittiveeRpdihg B8 POheruginosa

apprdachi ng proteins. Polarpol ar :i nteractions “bet ween
PA27&%&E@E@ harg@otng the egll gene entetling the graendludrastentiprgtein.

Experfierd e g n ¥ ek BhPh e AoR AL E gl cin orcer
to imaatie pflestarftREGS ehaidih $h Béélferﬂafbﬁ’loq(hlélﬁgﬁt?irﬁidshﬂ&h thav.
e ] .

- PECGcoated Caco-2.cells are nore re !
Culturege%mﬁweﬁfas@%mlabHﬁ%@f@@cw@atrasb@ﬁpﬁ,m:pmsnapx apdiGiP
imaqgingQérd g&y. of "conformational entropy” as a result of
' agm?orre dynam c interaction of HWPEG with Caco-2 cells.

The results of this experinent establish that HW PEG
tiheat @GEM genesercoding graeroifuareseerdprotein wasrarplifled using the

I n e.surface topplogy,of s cells.. )
PB"EF?)E'? Eirpe (R EHLET S so P Rlae el 2pd HrdBsiricsin tes meve
introduc@ddjsmg;fmmré TemadrAEThESTtGERatcFEEGE B ARS g@Ecﬁwho: 5)
cells. though not w shing to be bound by theory, the
and GCAGACTAGGTCGACAAGCTTGATATC (SEQ ID NO: 6). The PCR 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., pUCP24/EGFP), containing the EGFP gene in the
shuttle vector, was electroporated at 25 uF and 2500 V into PA27583 electro-
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results disclosed herein do provide a physical
correlate for the markedly different effect on cells
wexhsbiusd by HWV PEG reI ative to | ower nol ecuPEr/US2005/013465

compelgnEiils. FARTERCRR: Eialing cells Warirpleeiad,on boans plates

contalhﬁt@ ﬁfdﬁ il YentirchP{Gi)ons on the spatial orientation
aerugl nosa, experiments were perfornmed with Iive

strat ns of P. aeru |nosa PA27853/ EGFP har boring the
deglls @@rh@ne@d?d’d??@@ r‘é@f@ groudr @«areight jir B giontaining 100

g/l SFREANTTY BB WA TRRd 8 M Rl BB RE A /m

Gm. Afteﬂlbhburtshﬁf glewtlﬁrls@prapgll BDethiogalbetopytdarzidd {IRTGE)evas added
ul.tured epithel | a, differential interference contrast

vtoaflrtabucestcwt&atm%quf AnM. epp GUIHERSeRineubaied. forR adddignal

hours 9956 éﬁ pﬁg@p@@g@g@@t@a{aﬁ%@a I %urbfwa‘mw 'rﬁ({dgs%'e.bco

usi n pl'asm ontech) as a tenp
BRL) biffared mdthAdEPESand icontaiming 1086 fetalr Iaaovme seclm QHDMEMQ—IF)

and 1@ AR RS OGO ST CUSBES 0D s PByrediinte 3igeB mm-

thick dTCBId&Rh (Bﬂﬁ)téémn %Lﬁhda%slbmd&g ceh ( ;P@?P?,O)’l%ab@m A0.15 mm-

usmgaTAc oni ng kit “(Invitrogen)
thick dT/GhdisbesdBiopteaty) in N Hflmemam o0eR in HDMEM HF with

or witou i SIMEPER; QRE sAlT R SUBadha Bhod A Ytiye wes

addedftbaangﬂB disintentainity Claeosx celke dTigedispwrsion bateth ofthacterial
coli-P. aerugli nosa shuttle vector pUCP24., which

cells imdTCaaishes was bge At Sty hiftan daiavaek | O T flupfpacence
|nverteU‘ﬁuc5r8§&l>rf5é Gﬂg(j %gpér‘r@bF@ fl sBéthezﬁlféf'g & ):;[m obJectlve

cont al ni gene in e shuttle Vvec
magnifitatain cmfgﬁﬁ Xt e'l'dtattenﬂiemt%ramhs%d}()stédl withoa FBQ@%&BS thermostat

tempefiits GONGURTStE 1 Bnagien TapeddOf Sk hivag 10 bRG) hiC and
the;GFQE@Ré‘lfﬁtﬁjnn THABD ifRlglify Setbard @d@ﬁ@&@ﬁ%rﬁﬁ%m@%ﬂma}gmg

grown overnight in LB cont al ni
Innovagionstwasusediteimage th@dmaqtalalm@tiuilmearsrbnwtemln the Z plane

using FESPENRR. DBRRNL S srbisfantlafit s aeihalhSihis infos

mediubrPwRhduth@acs-2tefs Wetkisednn & [ﬁCﬂMag@f(ﬁ@ 8, )Jéﬁé 2n5i6Re

i ncubated for 2 additional hours

reéonsiatgtl@nu(ﬁlg &ak): dné asesgncerirage-2 qﬂlsd@aqtmﬂmeﬂiﬁ@.eaeloped a

ctumpb el (PIL, £ Pohihile BB 3cRBlgROiR Cebd- 2 rio

6by). Afsoh_ﬂ[dneasf 1% REG S3S0atecness gubtivedshoterial motﬁ];t;laﬁd induced
imme@&eﬁg?mgﬁ&%@%#%gf%% %Sgg) c%pgg ocolomes 8:19 6c1)

adhering to the bottom of the well (Fig. 6¢;). In the presence of Caco-2 cells,

bacterial microcolonies were approximately 8 microns above the plane of the

epithelial cells (Fig. 6d12). 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. 6e, 2). 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. 6f; ).
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dTC3 di shes (Bioptech) in HDMVMEM HF were washed once in
HDMEM HF with or wi thout HWPEG One ml of bacteri al
wGeueperEsmn prepared as above was added to a dACBUS108$1013465

Th . f .
e et GR Pl Gredattd L B B Bidte il Seslipteractions
in threé"du'heﬂgloﬁé' R\drie ﬂ@@oﬁéfrddnbﬂé QRGe Hepformear | 8fhges

m croscope using DIC and G-P fl uorescence fil ters at

demongirateq Hatithe twa§i G iselutiops hed diffenent eﬁ@cttsmfptheaaluming

o5 P2 ot S i AR S5 i BPBGIGeH e

bacterkpdiépdddingod thé erédencexar dtateines of Daeo3DceNRdinékperiments with
software (Slidebook) fromintelligent Ima

mediumeryalf’; @%Jg«wau%@ §&en Wdﬂts_plﬁlﬁ@ yritareyy aISP@é‘Hd pattern (Fig
6a). B%cﬁ?%l %b r;rérdqlgltﬂe 7ES: %10%: cgfﬁ?ébsér&gé r\‘?ov%\?)er +developed a

oni cC aer ug

clumpeelabseamrtcbeanm\dem’mmn hdjateftocha pitarid of W@l&@ﬁal colls at
ruction

the bogp%c% tggay?c—:ﬁls((ﬁiggﬁhga%‘)aggg%kgel@fe%@ég ona{q gresence of PEG
3.35 ahﬁ\‘"etf%mwéh 158! c?urﬂséalag@f@béeg bHHW@Hwa?rFH&FWt@gQ{Bt{oEH 8f the

bi) and wefe seen i'ng to the Caco-2
culturesweu (Fighowherans krctaishoelicez3ginetbwith Lsamb- Eio:ells in medlum
I medi,at e

contaififGiE G AR Bp et Bholel e HaS o i Baligtr tens
(aboutsBIRfErons), trﬁauhfaenuhgtth@ﬁbmfmpséwawéérah&e gFugﬁéaé) BddteridI@ells

presence of Caco cells, .bacterial mcrocolonies were

exam"a% rm%wgéﬁw%owgﬁ%hé 20rRjore displayesha upiform gattern of -
microchbl £ 66 W5 Bpcfile B ot 8 Blocki B aco2

in mediwmnl cantéipingrPBEl 520 Wware mehdedhlghe'i-aboheltlne pfane (l)f the
.. J.ncubation in PEG 15-2 conta i njr ium bpacteria

epithelii|(3 S2,miRsen SN AHTPE %rﬁéai@@ d'ff @ﬁge I Sfleckofastimentse

baqterPJl ?r%ﬁnl&;pwég%bgeweﬁ%‘ﬁe Hé@re m % OSS%T' bnd) to M EREA

several® hours, spider |eg-s ape oni es
greateodegmeedwﬂﬂéE@n‘tﬁ-QQ space/ vol ume of the medium In the
presence of Caco-2 cells, P. aeruginosa cell s | ost the

I it aphFEendiiSare i S Bt Rihaltiet PISRrBP RS IBR

Examgl&ipgovi@éd adhysital detrelate fist'thé besered e’ﬂedt) bf PIMAPRG & cell-
bacterial-epithelial cell interactions in three

the
cell mteraﬁéﬁ@» seRsistenpwith dtsrkenefisial prarhyiasiic\andethesanetigeastivities as

disclos AR AT PUITAEE tatTlee (TP PEEWDI BT fnate

deleteaemsugelhoelalrmerdactiolhé ar thet mtdsltme 4 fge dietbethdnteptinalapithelial
ientation of the b cte dep ndi n t he presence

cells agf igigstingl PayfoaenosuTas Ihe e ek oh

dlseas%§|a)hd/63r aBHITHR BOSAiIYRS §s§@t§é‘teﬁ‘3~|ﬂi gpﬂ éé‘ru@bd%‘)é)ﬁs% my

di spersed pattern (Fig 6a). Bacteri am ned
in the presence of Cachgmﬁpuzs, however, devel oped a
cl unped appearance and were seen adj acent to the plane

Metthlfs &ﬂfm%in‘i'ﬂ@ &i%?agg}éb%oqhal conditions -

The invention also provides 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 preferably between 10,000-20,000 daltons. It is
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35

the bottomof the wells (Fig 6b). Bacterial cells
exam ned in the presence of PEG 3.35 al one forned
wo 20ge73aBunped aggregates and renmai ned i n the BOLUSIWDH13465

contr s R 35k RS GRB TR, S iy be

administe¥ed uﬁ%rﬁ?lsmabmmnd@d aba\eolution, B angelYr drésm, as a solution
I a

epi t hel cells (about 8 m crons) ITB.IntaInI(@Et eir
suitablgl fonpebulaqarp@é@ and@r inhatptioas! uwactnea pharraceuticak aainpesition

compridd e, ARFITIES, B IEF sEF11E 5B ool SURRB A ple¥iBh inco

an aniag. I@drﬁman@d ma bbeaq@bmshed obingearoy é’orh\rentredaw@ute itis
cont ai ni ng PEG uspended hi gher above t

paﬂlCLﬂa%eoraﬁmmétesrsh@hm fdM P W@W&h&t}er%oca"urﬁfégplca"y (e.g.,
transdefiFa), IR soMeipbbaiments! (oM O F o8 pastiFEh8 e,

admintsmemd fatber cpraptises d@gm';munm dethe dteBirbmn Bk gidlupacormmtmg of
ana stothe erlrretd closed in Exa

dextrappaaig bl BTG Coed T, Sexrahhog shpUgRg acid, a

fructo-Bl§SsHRAaRlE entac%ftyuﬂMééFé%@)émn.ﬁsl bé‘)@l‘én bBét%Harﬁhhﬁé‘se

consistent wth its béneficial prophylactic and
galactomaagmtulosacﬂm wanpthes embatliment dhe aderinisteredtHMW PEG

comp GAREFFsh a5 B HREEE Y KhubiE Ll

dextrafig&soited batyweeltid, 'oresdr mate fottohsligoshceifdridesaNdacetyl-D-
I ntestinal pat hoEeens such as the Pseudononads),

galactegaminien gextrancratedomannger,gaiacinse anddacylase:
conditions associated with gut-derived sepsis. EXAVMPLE

o bt R R BRI AR R AR
abnormal cenditiais, susk asesvimmmigris eahaoutesdr cloodictotdisamedia, ventilator-
ot her. ma

h d oth t l. I
assoo S RV ko80T il P b mar
induceRdiaftheh eé@ébdd?né}nbkﬁmfﬂjs&@lt@ﬂhﬂ&hnﬁﬂo%m& REARE! irritable
in need thereof. The PEG may be adm ni stered using a

bowel diseaggl vedtropenic entarpelition pan@reatl@s QOlmfabgueryntgome

dysbiosRHRERRS: e Sbell e TPEP wiRSN et MEE G spoapy

transniitt€d Qise@s8 0andl aifétith (eaﬁmd eRposurg e barablinonifimeentaminated
10, 000- 20, 000 dal tons t |scontenEI ated tftat af
A

by a bjoterser agenispet asBaeiilynhaathses. Smalk PamMinss entgropathogenic E.
coli (Epﬁ:@dtnéﬁﬁe%%bﬂhé‘g% BUYdiakHEd)P " dhtefjalioredive E. cali, (EAEC),

as a of Ccream
Clostritium déficile, znomyu(ws Pseddomondsaderugimoah, Saayatid mascescens,

eut 05|t|onc rj.sing.the PEG . an

KiebsiBli GXQoar: FEreroba BRI atine CaRdIER Fhiseds: bantidadiobiie,
and theke).am @aré\'ehea@ﬁmm&ﬁ{eﬂt bPthe TRELHSRY @F&@V@M.ﬁq@ﬁromc urinary

usi ng any conventional route; it I's particul
tract infecticanpr eating Isach @nanfaotioPEiBe; MM RS i éele@red i the form of
a bladdér itrr?g‘;:’a'ln‘i.a II'-lo¥ sg%glly transmitted disease 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-
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transdermally). In sonme enbodi nents, the HWN PEG
conposition being adm nistered further conprises a
W@ ooopoash sel ected fromthe group consi sting OPCT/US2005/013465
dextran-coated L-glutam ne, dextran-coated inulin,
chemicdleagenigtinciadectiobetagents eapable af burning oo birgrwisecihjinichg, skin
N-acetyl - D-gal act osam ne, dextran-c¢oated nmanngse,
and whigh) a1ereaeergHdNAVeITAE PRy AAMNE N KifheRiNReRItIONE REthe
inventighdm ni stered HWV PEG conposition further conprises
dextran-coated L-glutam ne, dextran-coated inulin,
dextran-coated butyric acid, one or nore
I anet embodigmsh of the prayentive aathgds, Dyaleddalbsamiaesare

anesthdzse AAEAT SR ot ettt o PERS To2ile iBehEsdifoung ase of
the cecdhﬁwaﬁ&tm&dwﬁ@maracm} 5 providic 8 conskift BBBFceSof PEG
ear, acute or chronic.otitis medi a,

for the 4&hour duwtias sHEhecspepnenhine acedietis dirertasdnteihs small bowel

(leum) BEGTCH) 61 B8 RaTREP1s risctefPeudidbs Bk o BLEogR:

The pundtuid sitd 8 tieavef with sesitikesutosuand frencecuan tsevabbediwitisalcohol.
.e_pu pancreatitis, chronic faL; i gue sgﬂgro dysbi osils aco.o
Mice arg faiypprto thedr@aesand 8@ 9veR Habherdki € orvraightnayrgdater, the

mice arb U8Rt Tto & EXHAorll RBBAGifly Brocanfe ifiaflingessk o
) e g._,. exposur.e to an en |--r_onrre_ cont am nat_e _y a .
bloodlebs$ exa@isionrofdiye fiversalohg dise Bappy lefislober Krantiod miGemalill exuerience

. Mirus,..ent.eropat hggeni . _coll, (EPEC).. . .
manipuliol 2 A G QL BeRtR Oy £ PreRE A 5ER ERERt i ling
adminisg@tibn of BNRA) PEC 18 Expedtddmotietilite or elimimdtathé ifcidence of

Pseudononas aerugi nosa, Serratia.marcescens,
surgeryrassosiated gubsigtivast sepsmiremigsact eri a cl oacae, Candida’
.. al bi cans, Candi da gl obr at a, and the like). In a
'ﬁLe%fe%Eﬁm%dg he %'pﬁﬁ@élgl@fbe}ygﬁ? RS BASl eRive rc?Y@ BE 50&h pets as

- chroni¢ urinary‘'tract infection, or treating such an

mice, guintaqigs ogstend-ddlé Ri-6ucls adetuenkylsignifichet Apinmlsbsaattle,
bl adder irrigant. For iexual I({Lrﬁté(r ansm tted di sease
[

horses, goal$, HeER, PIES MRS %‘?MP' S AG@%f-i BN ary other
domestREREEAMA. WiFtord, It (RLEnA RIS 1 uRicRofid 68
applicaliedo dwumansaireprovindhthechegiths iand dife expectdney afonamepatients or

., dnvention.is pravided in the,formaof a | or..crea
candidafy ERE0: doriint S isnied aaphgan stnorrtEendingh Hyes
swimmértscéart apiiteadr cpdhic GAttis FRedial VerkRates-akbbcibedirRMARGMIBIgut-

: a variety of diseases/abnormal conditions associ ated

derived gieprisangciotizingeeriemcetitis raniipiaticinducedsdigsingged with a

| pseudo}?%rniltﬁja}ﬂi)ﬁ%l gé{l\ .a?\%ﬂé’rhnpeﬂé@ t?cﬁmlﬁnllﬁ{@% irgi?a‘:‘igé f)ow&?fii’sease,

pose a O man or ani'na erns urviva

neutropeaid éritercolitisyipanicrediitish cotopio £Riguersyntsshe adysbiosisi |
ents I nclude those-'agents capabl e of burni

syndrorggh@mpg@ni%w}tisn gheanih UERANYFR G pNTGFEoRS ﬁ&éw;@'&?ﬁgﬁsmiﬂ?d
ciscases B RS TSTE Y LAY Sl DAIBREPTERTIAUA B e
not limitedttbpaisthrareéed Badall/poxri A nated above, the preventive methods
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 abnormai 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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5 anesthetized and an aqueous 5% sol uti on of PEG 15-20
is injected into the base of the cecum by direct
woemdbzs4puinct ure. In order to provide a const aPtT/ESMDTE 3465

haur uratio of the ex eri nt, the
diseastsapriogn] Fandiiny e SooRBsanaH By TaruAos Af ran or
other &infifls.t he PEG 15-20 is injected retrograde into the
proxi mal bowel . The puncture site is tied off with a
silk suture and the cegyAfppeogd with alcohol. 10
Mce are returned to their cages and are given H2O

Methddi¥l ¥f mictfitotird J8mififatidbf MW SER ce are subj ected

re involving a
30%s inventibresisocontamplates metieods fmerncmr'@miggta‘mnihismapgn of

HMW BE G581, 2/ o G SHUBED b s S o e e e I abeled

HMW PEUS RdvhinistsldY iafthe8nntiorhbiabliomwath dMé?&&SHmw PEG, and
expected to reduce or elimnate the incidence of 15

the lahgl rSgéetFCtﬁis@mw seaigienty a geatinugiisi @ intermittent sthedele,

mcludrﬂgt{ﬁgﬁt gﬁﬁ)ﬁﬁoiétgﬁﬁtrsarggy Sﬁ‘ggttgrg%plg%% té—ﬁ\?\é\f?g %@ﬁns that .

a labea@rldetédtableldoynm@m i9 girendtlyasyi inairsctisattathedo HMWSPEG, or
I@WIE’ sheep, pigs, chickens, turkeys, ducks, geese,
the HMWq 5@/'Scﬁtt?§heeéﬁ@sﬁepeaﬁéaoraﬁpﬁaﬁ th%? &8pable er?§§@0'3“"9 a

label vﬂfheMﬁ/lW'ly@Gr@f @&ﬂ%eafa%emcét%‘éhgel MW PER bF@@érﬁné@to be

umans, inproving the health e expectanc
associatad/ theaewidmase alsocamiémptated by the mveotrodmhomdrtgelw) The

v BERERB0BR8 i B BRRE TR 490 i o e B the PEG i
labeled ¢ ki 16P| FURHSRE ebsbt N ETHENY &F, smumﬁélarﬁmn%erégﬁlze that the
- necrotizing enterocolitis, antibiotic-induced

level will uam&perwy@gmammbahaué teemathed ohdetestipamneefskill in the

art i o RERe Wid e T Elng bl R P AR e

procediyébl G&eﬂab@ﬁ@l chemically boupdapithe HNW PEG by écmjn:covalent ora
narg@atract i nfections, sexually transmtte

Covale@r 5epd dhat in stpble fnese and. Bigiarably; & storags. ok@bel@rovalently
boundQB W PE@‘%) rlfﬂed n?h%ggnsiw’éf I%EJ%I gt?é%mrhé'ﬁttrggdm?ﬁt%de to

ax and st not'ed above, reve
substamarhy)n&ascewmthesmomgmah lastivigt ofoHVAY REG meser\latm of sufficient

biologRARBH VY 18 5oz BRERTGINATAPRYIAGLG Bhthaehetic e Abor
d.scros%pﬁ&%rn)amn*@ls tgﬁ’(cﬁﬁy?éé‘ﬁr@éed eacﬁu rrhb\rfn\gmeb@@lﬁab%r i Batio,

practiced se 1'ndi vi dual k of devel opi ng
as wouddedtnavwn m fdsrfe arheGévegy fé\mtatwa@azmotst@amra@mrrMecule of

o BB o SRR S 8Lt 0500 SR b g cnmens

to HMWsPEW with sabstagtiappreseplitibadsitise Qroléél@élmwty thdrebe to
broadly treat or prevent suchdi seases or abnor nal

conditions in entire popul ations or sub-popul ati ons of
haRels cotamplatad by the inventipp@reg 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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Met hods of nonitoring adm nistration of HW PEG The
i nvention al so contenpl ates nethods for nonitoring

W@MBMV:EBU at| on of HWPEG e.g., in a method BET/US2005/013465
treat noni torjn mat hods, | abel ed HMW PEG
alkaliregp m%a%tpﬂdﬁgeo%g IHgHiasdage; ghloramphenicol

acetylHQﬁﬁB?és%? 'T'MQ/LFs%be e r{eESrté%biglwéIFkrﬂﬁfguﬁtfé g-&]wg'&tm%ﬁl in the art

on a contlnuouS or interm
and isideskcribed in, s. gp UeS eRdisnt Mo. 848 161,83 hdl iSoateidiidot 860,752, U.S.

' abel ed" P h | d bl
Patent RS, 4% SHATCS FREH o 226N Frommlen Sonmey
substrBE—:% whicH h\%yl‘ﬂ@/ﬁcﬁﬁ@de‘é{ Bidadéhranet ébrﬁpb@rﬁ’d%’ %? FefHBI AR Imes,

hat is capabl e of associating a |abel HWV PEG
Include Srbroc-4 echlorabdindayd iB3- atgaiaﬁeﬂymoammmr ade Slymgal.

Enzym s I5sifiES: nbS oS ERbAbIB L BhVS il iorte Bl cimagunds,
may alsd hgladeys inederelimhthdddbehtsk B9 Would bbhmo%rrétooénﬁtﬂé"'ért U.S.
PEGis labeled to a | evel sufficient to detect it

patentsi{gaching lahals. andhtheiraisgst inglude Y& diateatNend 8 17HiST7; U.S.
Patent R¥SS 880762/ % BERERNAS 60 856 hANF's, #iled! o TPHU645.

Exemplpty rddiciabéls aﬂe@Heé"’CQf”H’,aaBEl 1%y angli 'RY; exermplaey ﬂuorkc))phores are
ou

roced res. The label i's chemcall
ﬂuoreﬁ‘f?"a ?ﬁé%ﬁwﬁmw ﬁ%@)&%@aqyﬁfmo?nigmﬂwese@mprotem A

preferFé&ﬁbbéﬁssatﬁ%r@PhBrélﬁﬁzrﬁé@ﬂu&%%@ihab' y, in storage.
coval ently bound to HMWWPEG is preferred. The

density of |abel attachnent is adjusted to
sihssmenitoang mqth@@ssaf/@etlméemim mal @so involvei mgretharnve

ool T RIS A eat 6 81odhB) B0 ol e o

followiagfoe cluring tdéaﬂieﬂts aghilecs ekoond Hles is Speaifi forlong or more
achi eved by adjusting the HWVPEG | abel rati o,

microkgs ingofise arértwabqh detactably asepeiateswigh akleast pae gm@@b@f For
I

examibh FASIOAR TP ol P {entdi hethBaT o el cin o

mannérchalMélu BEantialynpsasestesthieddiolpyicatavtatitywf thé HMW PEG, and

i i cal h | | b
ree i3 iR kS A el et R ORe SRS S0
galactbﬁebé@l acfivify2drid ﬁ@@r’escémqaéﬁﬁ% hRe ‘I‘-IM‘ﬁ/af-’E@ rvﬂ'ﬁiéoé @olol:]ed

a reporter (including an enzyne that cdtalyzes t
(blue) pr@mmnobeates the peasencatfa |eotmsetmeltmﬂzmgmrnkhmgtlc microbe,

such o334 BAELaGHBRaRo BB AVe Ao dtiudes Sonfifiing mashods pherein a

single Emnplr@me@ﬂw ffofmeMr €S, tha tddtliRnadT HIAYY PEG &nd an
onponent of a | um nescence system and a catal yst of a

mdma@_n ot thegtresenceata NYerobedr e particul arly, exenplary:
reporter nol ecul es include biotin, avidin,

%r{}ﬁcﬂ’ét Hich chﬂﬁﬂ]er Ko ﬁ] 114(1% ght m%@sg%@?w{ﬁe monitoring

peroxi ase al1ne ase
methodsof thl ingestan.e Sedeatak £dtors wili asfhuexicasthe (detédtion technlque

chosen 3R RIRET4 ol oo B R e e BR DN .
epiderkiP¥BII$ 8f thQskén, Fardénal, drintb8fheéTstool, mucus or 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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and is described in, e.g., US. Patent No. 3,817, 837,
U S. Patent No. 3,850,752, U S. Patent No. 3,996, 345,
w@ap@ol7830 Pat ent No. 4, 277,437. Exenpl ary enzyper/us2005/013465
substrates, which may be converted to detectable
coun‘t&@@%ﬁlﬁh hGirtBDGR BoURRRY, R} thenikeUdAd any other detection
br ono- 4-"chl or o- 3- i ndol yl b- D gal act opyr anosi de or
teChnl%%Ikno‘e(ﬁdnBFQJ@Etgal Enzynme substrates, as corrpounds
capabl e of conversion to detectable conpounds
n@éépggigl(l)gﬁﬂe% ﬁﬂ:f&%‘éf"@%@%ﬁﬁgﬁrﬁmeﬁho@il ng% ifye gﬁhon are
usefula:mdptlmﬁnmg treegeatnmaritudethodS. FBatee}amlea a Blo%ﬂtﬁnﬂghethod may

No. 3,850,752: U.S 939,350 1,
be usegh{p QpEIZRAPRALARY IO onRsnralan of KNI R (exefaachieve
a desi oevéé'bsht o a$efutioh¥r mixtRe (ﬁWﬂVIWﬁEG)eW@{ i%rdéh%/f/red to an

uor op s are fluorescein (FITC), rhodam ne
epﬂheﬁgds:ellaenm\aas the epithejiab cells oﬁmemmnabtoopmvant @r to treat

swimrbh Sht W bENGH b SR ARES] RoBERRR AP SHeERF Fhbna
treatmlem@inw pEmReilitdtad b‘?réhdo%@@ lc .Mpébﬁ@nwphhmhal DA exposed
abel Serves to idéntif | ocati on of the HMWN PEG

to laberl@d FMWGE G ordoy mﬁv@ltprleatsmtsamlﬁse a second | abel is

specific for one or nore mcrobes insofar as the | abel

dl;ﬂaeengllbgmngn%ﬁn?eq%@é 6FthY bﬂe@ forl ﬁfi'%%%g‘td&? %Eé’éﬂffor athicrobe

: toring may uorescei n
capabhdt d)faad‘rmjingdoHWthﬁBnaheplthmlaheell toraprisingstomtadtinigl a microbe

and aj {n@%setma gpr haﬁg légﬂ d‘S%t‘%é‘gCt iy ﬁ%e tﬁgﬁ‘efH%‘/ygfggG&ﬁ]eon

eplthel?él S Qﬁftéd%%"dJé Kndwn Gﬁlh@‘%r@slrﬁéﬁe@?ﬂe'd%ﬁrléodlﬂéﬁn the

. fluorescein 1ocalizes the HWV PEG | e a col ored
mtestu(t@il&mmebalmids inmgibdizedon a§uﬁa@§emsf@cef stach as the bottom

andlon GG SR AR Ao urERERE Pl B RREmBF 2 b, or

an indlFettaps! suter £ 8 répeerdapabhdef geHaruting s ddibstable product, is
information (i.e., the locati on of HWMW PEG and an

addedi; priardet QT ring. theedplestiog sterf The manitopay mathpds may further

comp %tgd:cluﬁ of ?t%'%r\bg%‘ﬁ @P%n’wﬂetﬁge%rl o-ggylsghgi el]géEample

or ng ne e 1 nven

suspeé@dltaigclﬁnmmlhglmlblctweef metdtmlldmgﬁﬂbganyotle mnrclduw ifgiresent, the
~including _t e o e biomateri a
microkia) @ﬁﬂymeoﬁqagaqtégease 9*8?)4% '%%'BPU%Y'Q{;’P%"%‘GCFA&%&FUG
produ&anal, or intestine; stool, nucus or tissue sanples),
the | evel of discrimnation desired, whether
guant itation is expected, and the |ike. Suitable
rtometerobodisEmti epremerrciallyavailsibieintestinal gpitheliap sels tng.,

Caco-4cklle AFGE TR, Bh8lor ik BHE balld PRECI Ry b2, Bfk fresto the

wells ofid Microtiter dihl @sihg @hdorfenticgalaschiiqus amestaof Sdmple is collected
recordati on, the conventional use of Cei gercounters*

and mixedayith afluid suel aa phpsakaterbultaned saline.afRediguid phase of the
m|xtur§,ngorﬂ5|’>ﬁ|ﬁﬂ %p&%‘eﬁ%lc‘?@béf 9@85@%&‘(&9&? bS/r%u it361eHiifration (i.e.,

separation of gross solids from bacteria in fluid suspension), decanting, or the like)
and diluted 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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One of skill will recognize that the nonitoring
nmet hods of the invention are useful in optimzing the
wo ewanmast net hods. For exanpl e, a nonitoring PeEt/bosmos/013465

mmuriiRbsdns rele SREEhaTRREhpe. i ShiitieiBuiolgiea ragents
being ¥insieRsHd(¥)-$acific FRnBtioRal 6F p@wbnépambddw\éﬁﬁﬁauy%éaﬁed to

i's dellvered to an epithelial "cell, such as
a labekglighas aaadt@!ﬂbee‘. dfluorephers oca@arom@pm@vent or to
treat swmer's ear. By way of additional exanples,

Rt BF 680 i gort A RogBiize hFhies thE SR el oot nor
the mlt;lrowet is eeqxsneaﬂtd e irﬁb@lbﬂdedﬂ\:ﬂltrRE@MUdbvlnﬁmabil.@étimgmay

ngl es.., The nonitoring nmethods of the invention
fac"'ta’t%Pw@t gtestion ot gugropgs adhAring &b epthpliadcelipf For example, in

one erﬂSB&"rﬁéPﬂ éﬁ’lrﬁfho'bngﬁtét 'mﬁ%ﬂ&%ldrﬁhgﬁﬁbpl ?‘2@? \fﬂtﬁ‘%

contactihg a mcrobe and an 1ntestin
mtestlmicbplltdaebaltoelighaﬁlbem iromabilizede Furthvavbene of skikk would recognize

that ary Sl fue vl ol ey s BoRAR! nelinictoniab)

suspeﬁﬁbh Wwith ipféfeRiel i fR&es B@in@ amyi dfake %né%ﬁ%l%mcsb{ﬂrérgs Aid as

tom and/or si des of mcrotiter well. 1n another
noted pb@vgrarw&rmmbtabebmay @e usedta detgeteell adh@nencam rect
| abel such as a reporter capabl e of generating a

g 3 Iaﬁ@b %spé@t‘,j H“ﬁiﬁ&inv.brcitié’r‘PI g%i@éé 'k ttfgr aé’sraﬁt{ﬁd?gmc}dﬁal cell
efecting Step: The 'Ronit brimg neth
adher@m«mompnsadg iahni @%ltl"?ilafd:etl%ricab@rotoEorftoensB?}'lﬁg rhicesbial ceII
a sa suspect ed of cont ai
adhergqexioHBE MBI GEN 11 DIATIG §aseiben & kogun pihod Tor -
detectf?beé ﬁﬁérobbh% H?é?ér‘?@éi Rlt n%léd'é@aﬁ uSi@%ﬁrﬁl%ﬁtﬂ@ﬁ@o lIJI'(:lOther kits

[Feave Bluo-gal to yield a detecta
of the mvenhm furtherrcomprisena taliedl suchaasaa fabtaphone es ki repbrter. -
epithelial cells (e.g., Caco-2 cells, ATCC HIB 37

S0 o e AR AR

microBigHyairépobiditys tiadhissABMad, tise @éﬂl\@éﬁébmﬂefﬂy&@pmﬁlﬂty ofa
a fluid such as phosphate-buffered saline. The liquid

mlérowar@@ 5 etarBinad using anygnyentionaldeshrinded Am & 81y

techmgﬁe iH% gﬁo@u% of 2 oﬁ\‘i‘é{BBP k6 h H&EH&{ tbﬁé’fﬂtérja%;ﬁ%ri\ g

epara gr oss erra in

chromatogpapisy, ms)womlleldtnaﬂkncwg?JI imthetdre Ulkllgkl) ebal, dli FFoddEEro’t 8%:0093-
Bl ed to the I'ive microb

1099 (2loBb RO AHHbNRIn By Talereu il SHTED. chelier gxemplary

techm&&%fﬁ%ﬂ g}@la%biaae f{ il é\nrt?iEH (e?t ’?ﬂﬁanfo? 9%‘”6{' >8/Yene wa S¢3r) of

any mlccobea noee Mﬂ]tammoalmF@heﬂélsrolmldem) 41?166514(49&(@602)

to.t d e hellal cells are
'“°°'F’8 %fgpg[]e,m gyde@o’;}c%uﬁﬁ sing polarized |ight
m croscopy. In alternative enbodi ments, ani rmunoassay
il onsentbeditheing of a dgaasEHubcityVvddsay For h@hlit@nng PEG

i mmunol ogi cal reagents being a _m crobes-specific

adminigfiatien.oh §looh pample s sisRendad imedymMaadiynahogphatedewitar (pH
7.4) c&rﬁammg 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. If 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 labeled PEG. The microbial suspension is
treated with xylene (2.5:1, v/v, Merck), the suspension is vigorously mixed for two
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a | abel such as a radiolabel, a fluorophore or a
chronophore. One of skill in the art will recognize
WO bas/orase her the intestinal epithelial cell nBCT/UREO5/013465

it A5 PP IR ¢ owes 1 PRa ot 20 findlasciibew Emperature
The pf@s@heéeﬁ naadwesn@ tﬁ@a@@eédbebhaée sahkf de’t:é}'imﬁéé“TBP 8xamPle by
one enbodi nent, an i nmobilized stool mcrobe i’s

spectrppbotgmmetriadeterprination of absaihaneit @s86ham. epibiani ¢apitaining the

sl Bl TR TR T o5 L

art may be used to obtain the m crobial suspension,
mtdbtmhhf@mrcmdbnbl celtdsfrdmi stgolaaympies fémé@m%%@ memb@s, itis

ot ed. above, any known | abe be
prefertrbiat JieiBpANPEG e FEOIEI in e hid 45a s obtan the
microbidfsi \é% %@5@%\‘@%%&&‘@&&% HHS T B fsﬁéﬁe jon.
mcro ce adherence conprising an ep ral cell

and a prot ocol for assaying m crobial ceII adher ence
th investion fustheslprowdes alkifop petforvingdbeamonitering eathad

t hod f d d kit
compriAd 8l o fiFLEEb RLAvaRbAERRE wheISEisEs 4 biesgpal
epithelifilecdlinuadta rotddol desérisingmie 86termimdtRin ofSrHR:Potﬂél a

fl uorophore or a reporter. - Another nonitorin

od
hydrowaﬁh@ﬁm étpé@feﬂ';?dtM@nph@@ﬁtﬁndﬁtQ%maheﬂﬂ"@é@' wi? Related kits
[ the relati ve
furthen”b&'hg %t'gyﬂyg"?%gﬁga fll%btrc))/ﬂ)ﬁ(}?rte cﬁfé cell is
determ ned usi ng any conventi onal technl gue. An
- eddhfprthey, the évendjioa provudbsasmemlmmg metbtﬁochnqmpnsmgbﬂ)tammg

a sample Y HIRRDAA Gl P ARl P I8 BRREEN Gy RRY odfique
for detbe88g mp%}:tlnla@iﬁ%ﬂ%éﬁ/ﬂﬁ kR&wA |ﬁ theY aFt&hay BBGRedD Fdrexample,
entitety. Another exenplary technique is

PAII%quﬂhwrpmaa/rbefdeﬁe@t wging iaprantivody (palyelonah anonedenal,

antlboaglff%n%}ﬁ Sggber )E( E?Qﬁ%"ﬁgfﬁ §58E4§\e8?%g%gr§nera eI‘1un§i‘an|2ed or any

other ﬂdnmfmmbev khewaiin thy artg treitepecifically tstoghiZesA- | n
enbodi nent of a hydrophobicity assay for

one
lectin/aghesior iThg Im@rmﬁSﬁmlf%& thgrform of @pylimeanassay format known
S fd-.er Lp
in the SHBIMEASA pBEH SRPUHTIAOERRARE it hE (kb Ridmlively. one
may detddt aodardonrata;bmﬁfnggedpamﬂymﬁ@A—EMpﬂiﬂMedlm or thbéntestinal
. hu and t centr nr.esuspensi on cy
epithe]id Harpepeachig qenty of BA keladhasBanay oo aeas it deg- by
monltdr\rhgt @n% t%@e&%ﬁéh%f eletriRtBl ARFQLRGS BVTEfEROoﬂaﬁEPﬁﬁ%J‘ Byer
permt nonitoring spectrophotonetr
prior tev amﬂglt dturmm Expabuiestd PEBNPIEH elnietated ikits, thespmﬁmrpromdes a

P I ERFRSShbaG EBTstay dpilicPer Brin FUS! legfigradnesin

activity {.4% Wiifing aetivithy. Otherkits becara |t@tﬁ@ﬁn\%?1t|6”hﬁhk§lﬁée ahy
roomtenperature. The presence o m crobes in the

carbohygiateudngytaebing RAvd feclisfadghesiteand adqrrotoeahisirletgcting PA-I

lectin/adhesin 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 107 cfu/ml of Pseudomonas aeruginosa PA27853
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35

effect isetenmiped usipa: e kisher Gxact

spectrophotonetric determ nati on of absorbancy at 660
nm A bl ank containing the sodi um phosphate buffer is
W(DIS(E]d/OV:{ZB(El i mnate background I n obtaini ng mM eBCDOBANS/013465

th thads,.it
el ARSI 67 855 BRI a8 Rpobl e,
PEG 3.850 |(1130%| wivil o errshointethbkpPEG 18-20 GhREGH!(16%SRAM) SAIPES
y fl UI d used to dilute the mcrobial suspension.

descn@g@ in ﬁ%@ﬁtﬂ - fepnstant spuscaRissaling; LMW PGy ard MY mPEG
are profife acf F%{]c'tlﬂg Hﬁ?@?%ﬁ%dléé b He %ﬁﬂ%otn%l (ileum) and 1 ml

m cr oD city, wh c conpri ses
of sahnatféEGl 33b oa;piMWemFHEG asslrijected rétrpgraidedoto tﬂesmbmmem Bowel.

The Py ST o BI0 R SIGHANTS aad HHe SaRin EMakbed uith alcohol.
Mice eﬁ’é'réﬁﬁ tdﬁ\eﬁruéédé%rarﬁﬁﬁﬂérgﬁ@n zbagﬁ%forsfh‘é &kt 48 hours, all in

' uorophore or a reporter.” Sti her
accordamcenmitmthqom-mmhﬂogy desdribedi atg:vmmt'ocbmpmml si ng
obt aining a sanple of intestinal flora and detecting

b SRR TR oAl LSRGy e G

20 kD)arsbermgudea BAeExangle ax aTHY Statiftedl s'igfiﬁﬁctdﬂc@cﬁ”f%‘ﬂyrbrﬁﬁ%tlve
be detected using an anti boquﬁé( onal , nonocl onal

&Qér)rt singl e

chain, chinera, humani zed or any other form of
Wihe BPQB{II 'H‘f?i@“ar‘t WJJ@uﬁH%)stéﬂaaﬂwaﬁ_Eﬁg HNIARPEG -like gompound is
recogni zes PA-1 lectin/adhesin I Munoassay

amenatﬂ@tﬁ essaofor agrotentive edfeshagaioshgut-derowad sepstmdemlbpmg after

sur’gic?ll" @’N%Ltiogf‘ St er o/blr'??pﬂ%? c{jﬁ}(lz Ie togé Ic%rr]ﬁpoun%s respon3|ble
fora s%ﬂ@@%néﬁnﬁc@hﬂ&bi&tﬁé%bﬁ YstbvEArel B)ﬁlﬁb' FISREMERA Test

or the intestinal @Elt elial barrier breaching
(P<0.090¢), \areyeadilyideptified as goapessida amyrdjm; tethauineentien.gAs a

co B0} BO9A S SEARIE Lo S G54 Bopayr an

blood mg/w petforinmeg] tocemsay tieatiacterid @UAts &xhibiebadtawbktichllyp, -
i nvention Erow des a PA-1 |ectin/adhesin bindin

Signifidas insasasthiFeD- P 5} bessical eontabtss GriGapapAvr, and blood of
orgamér%%téu%él‘ﬁ&?&i Qu@%ﬁ 4hi Y% K,he | glr@s?%h%ﬂeﬁg% fhteyabsence of a

Its according tot VEnN
HMW EEGsmtwdompeuhdomarmrmamﬁoPmdt rhaCche mmmkhmﬁlrﬂhé%says is to
t ocol for detegt PA-1 .l ecti néadhesn n activit

subjec] S8 ST ETR Ot AT yATOCRS o SHCO 27 ah B gPaTDIoMY in the
case oﬁést 6@@éﬁ4%s$ﬁ%§ol 'h@?afécWer’E(ﬁi Hl\n\ﬁl @@W&)%bﬁnd

al b/ c mi ce are anes I zed, subjected to 3
accordmg ¢ Uﬂ@l invespinndstexpeeted tanield taa$tratmfgzaily\ﬂlgmf|<23m decrezfse

~ (Peo.osY o it} 28 i3S RACRATGE HREBR RN B IRhE A

dissendhatidredf deteciabheleveR dfithe pBHfo n35|QofécQPérV‘é|’v9 o@}"amsm
nmononet hoxy PEG 15-20 (nPEG (10% w v), al |
SUSCGRE@&:M Slelderivedisapsismay beowsachi smﬁwyswn@ éhe eent placing

an org MR GisICE L VY TRE Gut-derived 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, HMW PEG-like therapy may be used prior to
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are provided by directing the rel evant needles into
the small bowel (ileum and 1 nl of saline, PEG 3.35
W®2006IMB4BPEG | s injected retrograde into the ppOXUSEDS/013465

. The, ctur d off with silk
physielhicastRaa8 oot e BLYE soel Widsr Seindeniond whess
introd diction’ dT8He ts&ets!aeg Pre@iﬂﬂé@ieaﬁﬂloﬂlef? tige ViSK oFiSEHaN Mné&s of B8ath.

next 48 hours, i n_accordance with the nethodol ogy

HMW BES-Hike thierappisealsa useithin ameliorating a symptoraassecieted with a

O 'Eéa&ﬁé@ﬁ%ﬁ%«z@féﬁﬂg%ﬁf&é@g?p&g
stgniticance Of any pr otective effect 1s determne

using the Fisher Exact TeExafppi®1001 ) . One of skill
i'n the art would understand that any HWVPEG |ike

méﬂ |.§ g&nabl e

~like : : elive 5.

Probibfi¢ Thepapédiic such as a 30% hepat ectony Those
conpounds responsi ble for a statistically significant
protective effect, as revealed by the Fisher Exact

feenditigresl vediym fmthaeamulqpq iniehe LaatobactoaiaiieG)
ncuc B8 P bSPTIR e SRk PRl s Wep 720

mtestuhal\aftheaalcbdmtsoﬁbamvtmmu Sr paent application Aurber

e
| '

Derivedforh! F‘%Qlo‘?lfc enge s E‘ ég\ggﬁ%dggé?%%ﬂ%r mgaﬁnf%Eugene

' aerugi nosa ch
Changamg &iaive Patrof s invantonsovhidieis ineyrpbeated dleneia dyi nefereace in

ts entSe RrlbE 818 héRp i oRaiRRed Thod Prvas iikstiogted to
deterniif& fif KIrAMNtEIDNUAURE BRiJEcBF 2! BV PES-Iik8 ddMi¥ound would
PEG-| i ke conpound according to the invention i's

yield agyjeprexeneentyi el d a statistically significant decrease
(P<0.05) in the liver and bl ood bacterial counts, and

P L BBl SAEh AT (AL SSEMAB Ly BT BT Fvas

l'eve MOr eover,  any or.gani

' used asUtbedVIVD PEG-d]k@ nbnﬂmUInueahdS‘éAM(S(ymmgmiuledubé celmi) cells

ssa t he eve lacing an organismat risk o
were t %@@%@ﬁﬁ@fd hEtassayi yMQ&%‘ﬁ@’WW'W"&V@MO@%% mouse
colonié thtE&irks %Eﬁhéﬂa? delMihd d%f']v%@ ?r'bﬁ‘?‘ﬁ’?edln"n‘n%“tnn‘?&u%l"fha?I gkbrdes a
sepsi s, as surgical hepatectomes invo
transggne aff ertempelr@tsae@sehwhse SV40Harde Veantigen titsASS) ugdead:ontrol of
ar ther even

an S5 e B BeUL Sats PPASE TEtens were

a generoas FE6LDF. IR M\VBiteBehd @k%rhd/ees.uagmeﬁsny Nasﬁv.ﬂé PEqS.€8ne of
that HWWPEG | i ke therapy will be efféctive in nethods

‘skill indhe grtevid iecogniae that adherseadiy svailable sondernivially differpntiated

mtestnﬁ@%%'llé rﬁz\éyge ursrgh ‘jﬁﬁﬂ} %ost R%@M@%@S qyfyelﬁf’%&ﬁéé?

maintdifdl Bhderd prenissies @DMdiﬁBMs lmq@&ﬂ RPNP1640 medium with 5% (v/v)
t ophysi ol ogi cal - stressing ﬁ: pr-perative car e[)
fetal boyigeserime Hﬂpbwgge%@ff@ron-y( N-y, GibcoBRL, Grand Island, NY),

50ug/mi 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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introduction of the stress is predictable, to | ower
the risk of serious illness or death. HWVPEG | i ke
WO b@camase s al so useful in aneliorating a synpPONUS2005/013465

ERNG P Rl o oRdHsRG 2725 K RCIRF Boftim 3880 EBftyre dish. After
24 houiQof-Wb E|@|{ I33RE t@mﬂpwdndcéh atiadhimest, Bed megiymavas replaced
Lact obaci us

bi t Condi t i
with IFRGiie Redis RNaIS i MESP CETNETHO s AR SES VF GONEBRe) for 24
hours tQ) HEGKI6 l%ehEGf ﬁ?é‘k!lgﬁ@n%té?f ccﬂbfﬁ@é}ft@bﬁ@hb%eh Bélls were

prote sp 7 in i'ntestinal
treatedewlth h&G @bndidibhed nmiaa rﬁi d0idilugaal oS&E)ulpavesnight, or other

*conditiphf @ GsePedferanortt e gted B¢ Shpbrisf W AtaR

analysBe“ ved from Probiotic and Commensal Flora
M croorgani sms, " and nam ng Eugene Chang and El ai ne

Petrof as inventors, which is incorporated herein. b
Fellewingieeatmant scallstwerer yashsd twee @ngithem éciarP@:ddBé‘EF%/ -celd

HBS (flsgcﬂﬂ @?&?%Hﬁ%éf*ﬁpﬁﬁm HELES Sgtﬁ) Hgﬁg’g@ﬂ;gﬁetba (14,000

ratron 1Nt presence
Xg fortzomwmdsm wbshyteriperataye ), themoresoependdebin iteeold lysis buffer

BV Ty AT T P TN ot e

mhnbﬂc?r%&b@%@&d\}g&&%%u IBEOheTRichR, WRIigndgtiisSIND].ePr&tef

he assa S are a condltlonally i mort al i zed
concemntraticnsctrendeterminest using thepbicinehpainicacid nroeedwer iSasaples

were g 7R RABE b0 PR S7 358 B AP S .

storedl-aid%tf’wﬂd@emutmn dri¥ weéler on- ganma sensi tive portion

the MHC cl ass II prormter The cells were a
%ﬂnerous gift of . R Witehead gé)znder bilt
rw&egterryblqn@@ﬁlyspﬁetwew MIGRETATS S PIAtePEENg as

non erenti ated i ntesti nal
25mMURg 192rr[M @t}&mﬁ pHh8. WAB%MVmeeHMI):@Mb?W@Fenembranes

(Polysgme. ey nde[ﬁ\léﬁr%s' b Wit kaumin b A
Memb@'gés’\gg}é‘?%ﬁ(é‘d fN5% 4)/\[5% ISbn-fe@ tﬁﬂl@ﬁRliBSQWé% {(Eisapaffered

st rept omyci n, peni ci |
saline $1H@IhNACEDB MM IKCI, 'H9m|WrTe'm XJFK BB) B{lfbéfbpé%@éV) Tween 20) for

one 550 s PR EsARe TES ABEno

mcuba(téENveamgﬁmsqecqmlth 8 spediicamtidhsd 25 @mmaay (sp/aam Stressgen,
devel op mature egl thelial cell functions

Victorigy Bfe Ganasla),rantis $m§2ﬁf‘<§h9d}’ (PRAIGHD, ﬁé'ﬁ?ﬁgﬁ% or anti-hsc 73

o ROl apixt ' a
antvof( 8PS FRGUch) BHELBHE 1B HEENET i, 7891686 AE imos
for 10 peihutedneadh stsvencignpseratute deforafineubaibnhwith perdixidgseat h
conju;atégq:;’ ggggrtmgaralaln%\gog u%rs (Sgcl:llso%t Itman(%ﬂ rlqgnarrgetsealtctllleLar[)':“‘s?I k=
Washington, PA) for 1 hour at room temperature. Membranes were then washed

resolviél ohttzre%%ggpﬁ%éﬁﬁ afd Bahsferddi ihv )@Y@Wbﬁ‘pﬂ)@h‘ r com);/;ogltlon

(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 cells (Fig. 7, lane 2), and HMW PEG
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with IFN-free nedia and cells were noved to 370C
(non-perm ssive conditions) for 24 hours to allow
walewebrysent of the differentiated col onocyt e PCT/US2005/013465
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like coamaundaney ajsalek yaried it 8 gbermHMVLRIBG: likereompeiind being

assav Y L ol BB RO SERTRIY e arp

presently préferfeeeompelihesesiwiie v?arfem of HVMIHPE G- I'I'I&Scdrﬁpounds are
Tvvee(i Bl ots were visualized with an enhance

conterpplatg fﬂh'—'ﬁ@éeé’?\%@VWQQ%WPééE'Q”@HWV"Q$E@}@a§§Cbmt the -

|
cytoprﬁfgﬁ:ﬂ? ?ﬁwm éj ﬁgtLﬁj% ?F‘% f \g%'}]ﬁfleg?&ﬁsﬁécfp{é@uﬁrﬂ bRE of skill
could dssmang of atreonbdradf ddmmﬁmalten‘rmuqhueb teoachienkiperengaeparations

o e SR BB Eh T BT s e Sl B By
that a HRfVE PEBLIRNE0RBBERd #4ll b uBLRE I &#éeedrﬂMthi@ﬁ Sfsuenp

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

52



10

15

20

25

30

expression normally seen with LGG treatnent, if it was
adm ni stered prior to the LGG (conpare |anes 3 and 4
wWo@bR00ki0g343) . I n contrast, adm nistration of LGEXPUSDN5G/I013465

e t hat no
raving 8 SRR bESETbd @ ABoLe b el fdlgpte efectors,
and thenike) ahdrtbetdpautitheeB¥sG di d not inhibit induction of

hsp expression if it was adm nistered after the LGG
Various m xtures of LGG+ PEC|-3in different ratios
were then used to treat thRE2MRI@Y nal epithelial
cells to determ ne whet her the conbi nati on woul d

rnmthE@-lmmbﬁ\gémstmﬁiﬁ b@@il@eg of vistgl#"ae', 20PRIjotic

and to determne the optlna

Therapegyticr ed. The data indicate that a 1:1 ratio of
LGGHMNPEG(Flg 7, lane 7) and a 1: 1 .5 ratio (Flg

G dREE st W%é%%t?%&‘*ﬂ%%@gg VEiAa L "
PharrriewemlcélbelricatGgltherQBMgn MDYty BSévh EREwWhNo affetbin@dstinal
was even nore robust than thernal stress

epithe @h Qf"§tb<¥riﬂg\°'%!nﬁ6P%KP§PS§@@(}°ftQ¢a§t‘$ﬁﬁﬁk af@em@ahspsxﬁ)gnd hsp 72,
and bR i ieol 6 S ind R0 o 8 B3, s

throughfitst $electeueifects engertairqateasbrme madntnaetaunhrla)tldmoHMN
var.i ed and such_ vari at

chymdiipsich{ife ENEY o o8 MHBIIPH ficarBaSe-tHe 0Naeno daeciable
|nh|b|t@ﬁfdflt%sﬂf-l|kﬁ\%tRﬂgEWﬂﬁer%%% it etial E’élsva(‘ibﬁ%(}uently,

a given G |i ke conpound bel ng assayed
VSL#%affecting therexpressioniobgenes sahight teNNF KB QeandXERNSIRIEG

modu@m Pégéeﬂ}él/%ogﬁpg% dgﬁgﬁpg'@@%?ag% |né{{'i¥|%§9dr%9y§‘[?gz£$nﬁ?ﬂe

Februam;raioan andgeovisional U>s Méhﬂﬂpbl%éﬂ@hqﬂbt hat the
ytoprotective c present 1n

(atto"k?drﬂﬂcd%ﬂ@&@cﬁ/ﬁwﬂdn@edfﬁm 2|0|, 2@@&1 @ntu@éi "Sjorrptective and
Anti-InRERRRAR) F& gfb‘ehng&'Fréﬁqﬂr’&'b%{%sArgﬁ? g%%}gggg?uﬁ%g

prepar ations active conpoun :
Microarganisms),"aaredinairtifg Bugéee mpg arfd Elsné Fmtmf aomvehadrs geach of

HMW PEG- 1 k I ef ul n
which asd'ﬁfﬁﬂipaf?f'&@e*&%g@rpgﬁ : ﬁfvgaﬁéﬂa.'tat%%@féjty IIE??r"VSWaWdhé therggpeutic

conditioR¥8Hhédil nPWEE ‘?fmsgbﬁt%datoﬂfé?éﬁfﬁlﬂe‘?f atﬂ’tﬁﬁﬁétpaqlon in the presence

t her apeutic derive romL eat-stab
of a HiWV {EG-dilse commbundssould aield @niylimipnogement. or
adrri nistration in the presence of a HWPEG | i ke

] . HWV PEG. | i ke.c LS
SHEPS G DR Fhetkin fer S ihhiei R PR S s the
HMW P&G-tkey cofnppunllj edriditidriedt mipeilinh ¢om VST H3H DY AV eells.
m cr oor gani sns as wel |l as conditioned nedia, partially

r|f|e | arations purified to,
gY{W afﬂﬁﬁ%ﬁme @ Madation at hepRArMissive e
tempeﬂWVé? %@pbé@r‘é ﬁqwgéndltloned 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 temperatufe 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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according to the invention are also useful in
del i vering non-probiotic therapeuticshaving a wicte a
WE@2@6/0%3481 r S (e.g., peptides, proteins, snalPCT/US2005/013465
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e 1 Ao S e B ers e
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provi sional U S. Patent App I'i cati on attorne

PEG V@fcwé&orms ab?]@?%‘ﬁflﬁm@?’)eatﬁhpélﬁl prgtein emessgobut also to fully

esonf 8 GHEKSUTRIRS S BIERATE] shohLATSIIh EARI o
mediaNtompare lemesrs;, 7, aadd! 1naanigg8)Eul@eﬂ1ﬁ daserd batch H| Henaddition of
i.'s i ncorporat

f , h of wh
HMW BB Flst3ed SRR i S complelcly ISHul So ufap Gidatpgtable;

compéreqéﬁésegtdna TPRARhEANEH FIgdB)UM was i nvestigated.to
“determne if admnistration in the presence of a HW

PEG | i ke compound woul d yield any. i nprovenent. The
Experimans vere erioraadiie deterniee whedheribe enhasting effant of

v BEE: 8515 EMNRGELL SPrE TROHAT 1§08 0. B SEHN pec

mlxturesi didré appliéd bﬁﬂlgef;t ohnhelealls fur 1@ miMmneahsh sspitated off and the
nper at ur e, osure to VLS#3 conditi oned nedi um

med'amlﬁce@ ity 2 H@ﬁ MeNAOPRADEK @Qi'ér\‘!ﬁf@r’f@w%%ﬁﬂ 16,l9uys dater and
I d -
cvatab |5t PR BRAMEFSytesiof SRR GEdprer ey 1o°
attenuat&omamjltaﬁnédalnéﬁla:alodetresxgmgi inertb signélp but with k&Y SL-HMW
di t _
PEG righiipt & fRish Baph moccaibles o r&?W@%S%@fbi&ﬁ"th%ﬁ in
attenuétefd Wcﬁ@@@ﬂﬁé@h Haé‘r'i@"thdi‘ﬁ Patiisi (ﬁf@s mﬁ%n%%@&mbn of

eterrperature at V\/nlch t 'Is store Sever a
HMW B&Qtﬁe@emroml#:mmnas nobaely enhdinged itheir patem:tear batiatso

extendgdfiel 1el 10 Whl< hotyBMhER oo bt d oy . fithaete,

extensigh eblldni dietd gt adieerbhehdtursibrinel MW REGRVhith haPdllow
of conditioned nedia is the

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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opti mal anount used to induce a heat shock response in
gut epithelial cells. These attenuated batches of
w/3losB73emdi ti oned nedia all required tw ce t heC BB200$/013465

contetiRlEd by PETHENLLR, S84 UarkledS'in WG piRiEy g Mol PeRS e
compdﬂﬁ&pum t hadrianelly, wr@ﬁpr@pevatml of tHetaefive esﬁhdounatsg in
GG experinments (see Exanple 10) to be the optimal
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structtbr@g r(e@orlmé;ﬂtd%lsy ?idréhs(smgu mdl@éulé' ré@lt%bﬁﬁé aé}kd?theclmm 3n@

| anes - lane-11 in Fig. 8). Experinments were
exhibifieg ﬁdvlﬁﬁdaﬂﬁeﬁétf@fﬁpﬁélqué&%%\r the enhancing effect of-

HWV PEG coul d be elimnated by doi ng washout studies,

i.e., the VSL-HW PEG mi XEWL ﬁﬁ%&%e applied and |eft

on the cells for 10 m nutes, en aspirated of f and

~the nedia replaced with a fresh nedia change. Cells

Wse ofiarMYY 8 G-dikie Ciom ploaunel tonSthhilizé adfleztrapeuticddring
DellehOCk: rotein expression. Such a treatment wth " VSL#3 -
——%—@n‘%g-?ed condi ti oned nmedia alone resulted in no E

signal, but wth the VSL-HW PEG m xtures, a robust

eaiids hanje OF @emital dvitiBiol aYl@ﬁer%\ e0tiéoana druddiBREsuitable
- attenuat ed_bat ches (Ianesc?ic 9 12 of |gé 8) .

for defery tq aa.ngh@%almawangetf@diﬁlwemsxatemmmmmsm@ a MW PEG-

like coff Lﬁ&ﬂr}%‘s %&gﬁé‘t ﬁoétaB 1%9 %&B\%ggg\d%ni%fﬁ %&mc%n%]c%ﬁcélng to

the invemtiba i® empelctbgi td nddery the sopeadfitherdpeutiss enRabie f@ﬂlﬂ d
?lue to the adh&eﬁnt nature of the HW PEG

adminggiplam 6@-thenmiheinl muapshsus asfhe Ipsine Adiamhent

exampi@ ﬁfétth\é&éﬂlﬁtﬁlﬁeprﬁgﬁ W\%\Jhﬁ'wﬁﬁh' s%’cﬁrbe%w eH‘QﬁIEQUﬁraI

treat nent SO ortrered as a non ti ng eore
dehver(yomwamg datly |r1]e¢t@n|scfesihel rmanhf auffemm BEGiadetes. Another .

tas;ili strt#cture of tB/ robiotiﬁfactq&s
examilig B einBRBlE HoLTD S oBERiF bvobeserriens therdiya i thapgard to
that aspRdt BNHeSIAYEStiGIEIRIMIY® henideddf tﬁ@'deﬁvé@' sgjst&n in @Bﬁgr%gaenng

are also shown. As noted in Exanple he rati
proteinacepapdad. Proteins., pqummld@armmp@dea) ﬂvemmlcsothﬁwwentnon

comr 4 5 GRIPEAIRAT 1 P B TAPBs T LAY 4 e o
open theltlt_;hcwrmtlohww tPieCepithetial cells of, e.g., the intestine, to facilitate uptake
of the proteinaceous therapeutic.

lustrative 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. It

is expected that a great number of such therapeutics will be administrable using the
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chenot herapeutics-for use i.n treating cancerous
conditions. Any of the range of chem cal, including
radi ochem cal, and bi ol ogi cal, including
pr ot ei. naceous, therapeutics known in the art may be
readily assayed for suitability using the delivery
+ system di scl osed herein. It is expected that a great
nunmber of such therapeutics will be adm nistrable
usi ng thedelivery system eit er opening new avenues
for delivery or enhanci ng known routes ‘
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of administration for the therapeutics. Such
t herapeutics are adm nistered in accordance with the
WO p®b0TEIBO on provi ded herein. See, e.g., ExanpP@ru32009013465
10 and 11. Ocher illust r@f_ m enbodi ments of this
aspect of the invention TS € adm nistration of
tics to prevent, treat or aneliorate a synptom

What '%%?é{"ﬁeétam Iy transmtted di sease usi ng the HWV

PEG | i ke delivery systemof the invention. For

exanpl g t men f AIDS involves the . .

SHimi i RIS AF B RAIRCHrE &R Bora Roe | FAckRiRg maiqrig) and an
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Ef f ect:i ve anpunts of such therapeutics, and indeed any

group ensisting REAR Fflamed epitleliugs and s epithelunkeemArisingEnarrier
dysfur%'in{;n are readily determined by those skilled in the
and are dependent on variabl es such as age,
~ weight, general health, and the |ike, as would be
thder 'sTfhmdrtiicte ofreanufacture eseotdirg apelairhd wkéreethe HMW

stens arege. ted to, provi ificant health .
PEG-ibroriraiticis BaRaroleblsl b lghonlRane NS b
po|yal%ﬁ¥|€égﬁl@m may be ten years from providing a vaccine

a Cl'inical context. Nunerous nodifications and

’ varl ations of the present invention are possible in

\B- ew dhe n@tc@o@fveaﬂ@f@@mrﬂ@@camn@tcecwrﬂm wheredn theobigh

molocfly WEH(TERIN PPivaMiheC PRivafkerleXd RaVHReh gflcolis sgjected
from tme@mwmﬂwg\ﬁ ARy pb!ypwwlaml glyeol, HMmpanytetrr;Alenmglycol

facture, co i sipng a | abel packaging material and
(HMW;gEéf)@QthVE"SgE'EﬁTPO f a high nol ecul ar wei ght

pol yet hyl ene glycol-1ike (HMWNVPEG I|ike) conpound
gont alﬂféiamctéw}n?ﬁufécﬁﬁé lREbRIINGRS sx%&rﬁla wr‘n\gﬁeﬁrﬂﬂb HIVRY

packaging material conprises a |abel or package insert
PEG-likedicrapounyl isHAVVé BEG.HMWV PEG | i ke .conmpound can be used
for treating, aneliorating, or preventi ng a condition

35 cndl Tt ERAHeALBRBRORNE R Bai 2B B Haw

PEG-littgdomnsdurrnis selectée frah thel groap domgistiagtaf HMACPEG]IHMW
to claim1 wherein the HWV.PEG | | ke conpound is a hldgh

polymgthoxytiFs RV monesstaeRaREG. W%PRB’R@RWGHG glycol an

| ene glycol. 3. The article of nanufacture
mlx’[urgggo@&bﬁg to claim2 wherein the high

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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nol ecul ar wei ght (HMAN pol yal kane, pol yal kene or
pol yal kyl ene glycol is selected fromthe group
w@oosiosi4dng of HWW pol ypropyl ene gl ycol, HWN PCT/US2005/013465

B e paiols ot AT ROMIF Gosh RGNS 2 ushy Somprisifg a
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phenyP@;@u 5, further conprising at | east one covalently
ound functional group selected fromthe group
consisting of a straight-chain Cl-Cl0_ al koxy group
BHChnc e SRIEleomaDH BCHITR AEFORTIRAED CRIDE Woetsa tid BAYN

wg R The article of

PEG- |ﬁk’é é ac urdg?sghclé(rgr l}ng tgébmftg%m 6 wherein the
functl onal group is a nethoxy group.8. The artide of

: rednuf aiB’teJaEicha:cftmahn@ctwecacebrdng ta clalirer1 chhpreiils thegHMW
l'i nker sel ected framt r consi s

PEC-kpCaipind &inreeanioa solfiel S ediony Bp R AL Ihsh 50 ).
Cl- C10 al kyl group, an aryl group and mxtures

t4er edfhe Srticlhef mahificurefaczariihged uraenachndren\@ trte)HMW
claim8 wherein the linker is a phenyl group

PEG- |ﬂfﬁtQQfNé°led \verTesaRkinseludionAata ?@mt@tlanrhezwm@ﬂ&/mand 20%
(WV) the HWWPEG | i ke conpound is in an aqueous sol ution.
"11. The article of manufacture according to claim 10
wherein the HWPEG | i ke conmpound is present in
sid. ut i dre atticke comasnfachure@ccofdiag td ekdn Sehewin the HMW

PEG 1B En S AT 263 TS e EofsuSl AR 7000 datons.
solution at a concentration between 10% and 20% (w' v).

1. Thenaattictd 6f @anIRitUireGEdebriing &0 ERiirng 3 Whetevh the’average
wherein the HWV PEG | i ke conpound has an aver age

moleckigr sighiris ableast 1§(A98kdaltanan 12, 000 dal tons. 14. The
article of manufacture according to claim 13 wherein

dﬂft g\;@{é‘ggw@é%% acitired ol'cﬁngfto k:%‘?’rﬁtml\ﬁhg%(?n the average

e ar cl e of manufacture accor
molecalaaiwaighit mAgeeaentltdnm 50060 alzpitons kaduéss than 21000 sialtons
greater than 15,000 daltons and | ess than 20, 000

dfaé.t °"fhie article of manufacture 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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sclero%];mtggme‘gﬁgeg\%ﬁfé‘tﬁitg', gﬁ%@@gﬁéggpg.i%rdyﬂm&@%8isorder, a

Lrri syndr
radiatiepiindeced mmaneltisordar acd miziores thjenegf.t 0 an
epi thel i um neonatal necrotizing enterocolitis, an

[ ne.di sqrder, severe neutropenia, , toxXj olitis, -

eler 0Bt AIICE PLRERLEHAUBHGCOMTIH 1© Shtin| 4 wherejp 4hé condition
is an iARAMYmate RObEWE, disesessdlettell friTihé | BONASTHRY ¢ i
* an It he skai‘ n%d m xlt ures tﬁeragoff : 18.é Sb'ly gé'i'i cle %?Elcé’rfatw
colitis naralfree digease @pdraixhyes theyeaf.m 17 wherein the -

condition is an i nmune di sorder selected fromthe

up DY - I N

G ERaHEI BerBhufhc SRR 1o LB Ryrel SBmprising a
therapawjichibneffective, amolietrafdethepapeadtieunat oid arthritis, :

chenot her apy-i nduced i nmune di sorder, a

radi ation-i,nduced i ne di sorder ,and.m Xxtures .

(B eof e s REMap TR GeGoRidine e Zhebbingao
therapg@ulic'is 48106hey oM thBYré@nebhsiSing 6f 8 probiblid FlIBioRFYanism

bowel di sease sel ected fromthe group consisting of -

formulgtiear a crywositiontdesived fenm at lefist eaeprabietininicioasganism, an

anaobfE b8 F8; T BRUTHAAFLRIEY SORUAIELY PodFEP A b

systerananiahtibibtie, drhantqeantércageht lan ahe-waedr ajemt 0d growth factor, a
manuf act ure accor di ngf to claim20 whereln the

cytoking,e3 RpRIgIN hormonee pdearal Prateim antbmixtaigs hemafsting of a
probiotic m croorgani smfornulation, a conposition
der i vethd hAKb r‘ngﬁﬁfacﬁﬂé d%BFQiH%‘t& clHirh A%y Hafdir g\e an
anal gesi ¢ conpound, an anti-I nflanmatory conpound, a
therapeuitiolisiselected faomithengneurs gensstingof abdtarninat saticylate, a

compdifid ARG S hy 2ok AiminG SafiistemoRby. dtsarticaSteftif onethotrexae, 6-
mercaptsPeine, 8closhoring, SantbRyEiRf me@%n{(ﬂt%lé‘,ré Eé;%ﬁaaé%porin, taxane,

manuf acture according to'claim2 1 wherein _
a comppene gelnnrisinga taxasetrediety, campiethgciiu@ eemposnd ngmpfisiag a

[ 0 ri. - am nao. \
campt3RBDhoIAl, SXLBl el SO RS BPRPrSingh BTy moiety
an antivandafenompeund; el Atpestrdfan YGMPOUNE, ah epidermal growth

met r oni dazol ? a cephal osporin, taxane, a conmpound
factor,4gtestingl trefol facien irsulip; sewpatasialin. istsrferon anerpbiures
therecfONMPri sing a canptothecin noiety, 5-fluorouracil, a

conmpound conprising a 5-fluorouracil noiety, an

anti - androgen conpound, an anti-estrogen conpound, an

3. derhe adictemfrmanufacture according to claim 21 wherein the

therapeutic is a probiotic lactic acid bacterium.

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 mixtures thereof.
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factor, intestinal trefoil factor, insulin,
somatostatin, an interferon and m xtures thereof. 23.
wabwearuscl e of manufacture accordi ng to cl ai nP@I/1S2005/013465

h bi,ot I N
it orh oiFtAod 07 SRR EFob BePntiiedp EStiut n rgitpeium
of a slljéttTh Adedwmprsind adirsisepiagtd Sompositish ToRfr aMMw
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trefqll ggﬂ%"'g arg{]mtureg 'thﬁql? ul cer agent, a growth factor, a
cytoki ne, a protein hornone, a trefoil protein and

A7t Uriee inethicbaccatdingfioeclaint 25 dvhaesiartte tiierapeati@is@elcted
wherein the thera eutic is selected fromthe group

from te, AEUR FNPIYNg0fsa D Ao ipyatea@ecorapeiifh sam@rising a 5-amino
sahcylﬁfé"f?nbie? N9 cBirt o§fé‘r¢5‘| ﬁ@tl‘\&t}’é@tg @ﬂ‘le%éf?togurme cyclosporine,

corticosteroid, ot rexate nmer ca
vancowclmsmironmiaazo&am: oephmlnspasmt taxards zot@mpaund compnsmg a

ce | ospor t.axane ound. conprising a.taxa
taxand, R, Aol RomeOu B SBIRTSibhp CRERggin Mot 5
ﬂuoromﬁipt@éd%%ﬂn@ébﬁ{dhsm@ a BLARIO W inhoiefy, BAMNHIMAY rogen
onprising a 5-fluorouracil noiety, an anti -andro

comp%\ﬁlpaumtl estragen cammpe b rarcepigetmal, grawtlz fader, mtestunal trefoil
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The nmet hod according to claim25 wherein the HW

PBG | ihe methwliactordingNyVoREG 22 Mhefdia thetHMw RECHIikE ng
. to cl W Zggﬁerel n.the epitheliumis selected from
compqupg g i sting of intestinal nmucosa, pul nonary
~ ' nucosa, nasal' mucosa, urethral nucosa, esophageal

. pacosy, hebr%%ﬂﬂid é%&ﬁéi?agata‘élém 5 w'ﬁgrelﬁhﬁe '@Bﬁth@ﬂjm is sellected

~according t [al m 25~ wherein the subject 'is a
from tige groumrrmﬂmgobfam@etnualrrgucmsa: Ipaulmoﬁalryvmeceszn rtasal mucosa,
t hod ac (gp@l ng to claim

urethrgdRhESa, RoPradia huise, BRS-d Tunts M, o Tont o

sel ected fromthe group consisting of oral
B0m niTHe method according to claim 25 wherein the subject is a mammal. .

31.  The method according to claim 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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rectal adm nistration, intestinal |avage, topical
adm ni stration, intravenous injection, intraperitoneal
WO pjosoti4em, intraurethral adm nistration, vagiPel/US2005/013465

dm ni,stration, cannul ation ssi.st ed o
3 o1 The DRSS aCoHnE b KT MRRTEIAE tharapoyic i
tei [ erapeutic is a proteinaceous conmpound.
pro enr\é&}iﬁbﬁhgoﬁg@h@g according to claim 33 further
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&#. PA-The methad aciiteding.to IRIMABHfurthed comprisieg thegadministration
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m 35 wher subject 1s a mammal 38. The

net hod according to claim 37 wherein the subject is a

[Bfran . Treomethes agaaidingde ctaian 3 whereindhenHWRELeililke

compd3 £38 SRR SRR TARTS Best 1O iR bR o

HMW PEG-lik@tompoaad (wikggi nal nmucosa, esophageal nucosa,
- buccal mucosa and skin. 40. The nethod according to

¢l,ai m_35 wherejn the conpound is adninj stered by a
Wat 0TI WEMa A6eaiNGd0 GRS BRETED th SGbiest & a mammal
adm ni stration, rectal adm nistration, vagi nal

@M NiITHY AbtHIY adbFHRgI6CHiICE7 WhetdiR thesBBfdchR a human.

topi cal adm ni stration, intravenous injection,
intraperitoneal injection, cannul ati on and

B3&s pi rldwe wathod accordiagreciion 3% whesrindhe epdhelium ssselected

rom G AR A oo L SRR B ) rucosa.

urethralimeessa, vaginal allceshoesdpiaigedl anzosa, busoal myjodss dnd skin,
epithelium a chemcal contact injury to an
epi thel.i um neonatal k necrotizjing enterocolitis, an
Bhnund el BtiRdt acceivisdo iy SpdeseindBg compaundiis
adminfli 8BS Rilto SRR 20 {81 qTElb 2onsRAHG B bid adfifitration.
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dmi tg ﬁl ai .nhSS wher el n.the. ?ondi.{j?i on, i s gelected |f oM.k he
adminisiralpn JBHEY SR g MEICURN T TRERIMPNCS IV AN IO an

respird®®l i asi s, an

41. The method according to claim 35 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 nfl ammat ory bowel disease, |upus erythematosis,
scl eroderma, rheunmatoid arthritis, a

W(ab(mtmima(r apy-induced i mune di sorder, PCT/US2005/013465
di ation-induced i ! i sorder and . xture
e g oA ASaRRGL0 RIS waef%néﬁé.cen@@om selested

from tﬁé‘ﬁpdﬂw&f)r%%dn'gk& £RUREHM 4 @MWW@CNES H¥Fiasis, an
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ht - chal Cl- ClO u a pranched- chai n

a chergafh@igPYnelepd gmbiie WooR Meiondhdi B8 iRy @brder and
mixtur8s ¥iategp thereof, and wherein the condition is

sel ect ed fromthe group consisting of gut-derived

sepsis, inflammatory bowel disease, irritable bowel

Andr drie methagt acqmpwgyomlmﬁ‘%wheﬁ@mtb%w\é RER-tke
compdy e@g@\g {DE@’fJarﬁne?r&o Hfﬂséﬁgésﬂ?@é‘e@é\?ééeﬁ@ﬁp8ﬁﬁ&m&uonal
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sepsis|, inflanunatonabDgel Qseasesrrﬁablarbowﬁllsandmmeya boveinjury to an

. i seas l. upus t he t03|s Jeroder rhe
epithefjifiAtFeaicliBafcl MR R St kR R i ©
enterocaitisandmmh il @ RS rd eMbeeerei ricuitidpenidl) toXit Xbliti nteropathy;

"~ thereof. 45. A method of aneliorati ng a synptom of a

transplasw deieckan. Rosshitisngia kel shalees raeersal iflagnmation, inflammation

fectlve amount of a HMW PEG-|i ke
of the gQinHosllnﬁ{tur%gtﬁQ%a féct I n need, wherein the HWV

PEGI i ke conpound i s HWN PEG furt her conprising at
l4dast Theemethoa amdrglnlgdomlmmv\Athh the eopdiiehas selécted

o O B B ST BRSSO
mflamﬁlatcﬂr(bowé( liease RipRis&HthBmdtdsis SsdibRideptha, Afeunfatoid ar:t%hrltls

hod of prevenfl ng a condition according to claim4
chematbatrapiysndsgc@cummuee lisarden@ rafifationtinducen immuoe disaaiky and
mixtur %I i ke compound to a subject in need, wherein the
‘I i ke conpound is HWV PEG further conprising at
| east one coval ently bound functional group sel ected

f45om tAmetihedipf amesioitingta SYmptasih baPaindition aibceidiﬁg@o claim
al koxy %ro_up a branched-chain CL-Cl10 al koxy . group
43 CO'UIUS'@H@ Hi'?'ﬁt%(&i‘ggﬁ"bﬁﬁe@ﬁ/@ nQunt &fa HMMWEREGalike CW‘P%‘é“d toa

Subjecglﬁnaﬁ%g&@gfil:%l‘lfh'éqﬂwaké%%m Jh@l% Jé\WP‘E@f her

reparation o cament
comprisirgpai ‘Iegshorme)ndvalenﬂy beumad:ftﬁrnttlbnargmhp splexnied from the group

consifR S Mg Loty LISE e SSRRbS, & B AR S RHEN0 aony

group, a C1-C10 aryloxy group and 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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syndrone, a burn injury to an epithelium a chem cal
contact injury to an epithelium neonatal necrotizing
wenioenesasd i tis, an i mune di sorder, severe neuPCDPBINWH)13465

taxi Litis, &esrapathy, t | ant .rejectiaon, .
HhcniA oo Bl PO bompo i iangte Zavies ctaims
25-46 iMfHeaprapbrRonodf 4 ARdiddmestTer ﬂ‘baﬁr\q aconafictodeledt8d fronethe

use according to claim47 wherein the condition is an
group icansistingliof gutderivas sepssl inflanmateryqrawg disgasesirriteplebowel

e 485 By T, T 1 85 g on ot
neonatdlIrcestedinitenteheculitis oanl irﬁl’n"uheidii;@der, severe neutrop’)enia, toxic

.. chenot her apy-i nduced i mmune dj sorder, a
colitis reHeeanadhy. itianselamt reigghen. dosishitisr Pigrkelly, ghalesa mucosal

inflam%?ibﬁ?fnﬂammation 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-inducéd immune disorder, a radiation-induced
immune disorder and mixtures thereof.
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