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WO 2004/ 047778 PCT/ US2002/ 037948 Materials And Met hods
For Preventing and Treating M crobe-nedi ated
wapiologi7ral Di sorders 5 FI ELD OF | NVENTI ON TheP@F/@Smn2/037948
invention relates to materials and nethods for
preventing or treating mcrobe-nediated epithelial
di sorders, such as gut-derived sepsis. 10 BACKGROUND
M crobe-nedi at ed epithelial disorders, or abnornal
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Conventional therapeutic approaches to the prevention or treatment of
microbe-mediated epithelial disorders such as gut-derived sepsis have met with
incomplete success. Antibiotic-based approaches are compromised by the difficulty
in tailoring antibiotics to the intestinal pathogen in a manner that does not impact the
remaining intestinal flora. In addition, many of the intestinal pathogens, as typified
by P. aeruginosa, often become resistant to antibiotic challenges, resulting in a
costly, ongoing and incompletely successful approach to prevention or treatment.

Problems also plague immunotherapeutic approaches. Particularly, many intestinal
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mnimally effective. Another approach to the

prevention or treatnent disorders such as gut- derived
W@ epsios777$ i ntestinal |avage. In the past sevepr@l/US2002/037948
pathegens sudt @s £ neludinvsmaresnnyinogvasivy etdmyleeing suicsiePproaches

(P utions has been attenpted, with sone
min g@d%ﬁ%ﬁt reeports suggesting that PEG may show sone

promise in treating gut-derived sepsis across a

varArmithieodpsroabh Q@‘th@ﬁﬁb\%ﬁﬂ@ﬁ oBebfheft ﬂl%Hl‘Hﬁr?@E@ﬁ as gut-
The PEG in these solutions has an average nol ecul ar
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benefit in _ treati ng or preventing gut-derived sepsis
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surt@hfd Bl dBoRrEY skPeise Ren Fasibel MR EE0 tass Lyw PEG
solutioht @6 they itERtH=P Gaga Ih&idSis 'anvérl?u\%lé Bﬁ%l’ﬂhetﬂcﬁéfcc% Ssition of
stressed host. Al so, solutions of ecul ar wel P]

the peafegkintastive Clﬂﬁ’éﬁndlrlg (pn Gm:ma‘thodzof eancemiration gndrthe molecular
wel% h e ESm‘b %L‘.t r%WpA nt'lci"%s Ige\gr?g‘j’ ﬁopﬁeentgqt{ons of

reserving't

PEG hlgrmrﬂslmdambbont zm\%t camll‘ésbltﬁﬁ armi@;mmbaaawaétwrﬁﬂé%altu in the
ression (the harnful properties of a m crobe) ile
eliniptiop ¢f Ragniially RrPEacsive reicroqiaarRmSrinige intesiiialdract of a

streBQ&T ﬁg?t Py le{]ﬁ’oﬁg‘ﬁf BARbI cupc{r Wél&ﬁfﬁ%@%rﬁ)[&ge their efficacy in

natural ~ ‘ecosystem of the In i'na
attepwating the \pnéeme/eapmtyccif defniaimatganisrhs, dadpitdpreserving them.

Thefelghs euined st Be eﬁ%%mectg%'a?&f{h@mmoe@l érilaoe
expidd8ionifs hhAsful §6f”a \Aﬂﬂl@r}% Hllprg)gﬁ P%Lf'?"lcrobe or

COﬁpOSItIOﬂ I S change |n
neighbgsing snicrobiess thereby |pod>\og|ngathe zblaaeglezsf p’resemgmm hagtu el

ool iMhE heB e e Hord: EO8EKgiapbyheas ARG PLINeRRtive foral
eﬁeﬂwecmw \lq t ' i
e R O b Sor ik parb §3hs Bt pight
Othqu%‘e’&O@Z@éh@ gpesting.t h unpredi ctabl e, and thus
potentially deleterious, |onger-term consequences for

NoC e Eaantiin Fehatel fihdlal solfindsifih Roa RoRGR e srysiolooy
of theeargainisns  Thesd phifsidOREN¢hBAJEY hayBeé WMo édBY 948aying any
number of characteristic enzymatic activities, such as lactate dehydrogenase levels.
Consequently, LMW PEG treatments of the intestine produce significant changes in
the physiology of the treated organisms, with unpredictable, and thus potentially
deleterious, longer-term consequences for the health and well-being of the treated

organism. Moreover, such treatments provoke physically demanding reactions in the
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formof massive intestinal voiding in critically ill
organi sns such as Hospitalized hunman patients. Thus,
W0 b@ae471788r0i NS a need in the art to provide a PCT/US2002/037948
fornmcefTRassive aestiri Qbidr@%irncrimfaﬁy dndigagisnes stcieatitogpitalized
m cr obe-nedi ated epithelial disorder (e.g.,
humgatradiepfsied 5 sepsis) and/or a synptom associated with
such a disorder, along with nethods for achieving
SU‘FFHQ‘?HSH Fq?naiW%.q'ﬁé’éd HRUPSD Hid%idRPA eBHipdsitiofl effective in
further conplications through significant alteration
prevehtihhcomthgating), agyicobbe-heediatedtepitheliglatisaender SuyMERY-deFved
THE | NVENTI ON,10 The present invention,satjsfies th
SepS LA RIER A YRACREF RS0 8 SUSHyA JISPIHAT IR RO ff ods for
achigvi'ng%ucﬁrbéf\@ﬁeé?RNiMa"w\kr@aﬁnvgethexﬂo%miamlfdrqghhépa@mg,néatwm
t ha provi des effective protecti on agai nst an
throagin sigmificant atienation of lilae pbysiplogy ®fihe feateshorganisnad
surface at risk of devel oping a m crobe-nedi at ed
di sorder. Exenplary abnormal conditions include

gut - deri ved sepsissUMmQ "I'Hiléqlmflif.l{l?ﬂiN.lS

di sorder s/ di seases associ at ed W ntestinal flora,
due to intestinal pathogens including, but not
| i Thequiesent ifverdimnusstisfisa tha bforeiantiedd neediin thepart by

oro R OB P PR WA RS aE oo SO BRF e
provid e eflBtREWPratectiBh Hain¥tGnsabtiiras 6snditibH IchBFssterized by an
expression in these = pathogens P. aerugi nosa)

e.g.,

epithelighsugace at dslaof developingra mi@"ﬁgesrgediatedﬁiwrdg%ro|E)@mplary

0_quor ' ' [ : T Bl Lt f
aon bR U AR oA sy bt Y ©
disdp@érerfiseddee dgsbeRitedalithiatdadoalfiaraddtid to intéstisial pathogens
. epithelium_ provides an alternative a roa_cB_ to
inclyshiag cntings ligNtecriears Agrisiasser | e lMMBHEEG ingikys or prevents

i i t ; tant: : ;

confett hP s RER0BHRS oS 5 dRBnoS PRt FBlintestharatiRflotoutace. In
additionphightraocleeufapweigint REGesuppressed vrndsneebxprassian in these
PGSl Car P PEGITESEN PPy EVe A Vet g o it maly involve
quoﬁlﬂg%ﬁpﬁg)@;rs?@%lisn@\‘éﬁg@;@s. THE ‘éﬁ?ﬁiy oﬂ%ﬁMWPE‘Gﬁ@int@ﬁcg at the

00 ani na e aspect of ¢ .
infectinuenintarfacermativees the rimtestinal gfatheghrcand thehimtestinal epiualium

orofed i oA Fbrahing B FRRREA Bl SRNGLA S8, o,
follRh§ eatdbdic Stebac empbrtahfi tRathened Wih MM®W PEGs would be cost
m cT obe- medi at ed di sorder” 30 selected fromthe group

effectives and irelgtivaly gimpledo pastoraees human paliants ap el as a variety of

ot STBRb R S ARG R SERIeRhERRK G patte. pivs. sheep,
goath, $RASES, chltkensprirkeys, duaks jeask, aed ¢ likks), pptayahitzos, animals.
and pig belly, conprising admnistering an effective

doscﬁn@és@é&ﬂb@ttwrﬁ%ﬁtigh é?@\bidéfﬁ%eﬂq@daﬂ radiiEiRY the lik&Rdod of

t hereof, wherein the PEG has an average nol ecul ar

monriality it apfanimall witls ansmpeomahterditon,3ncluding a disease condition,
comprising an epithelial surface at risk of developing a microbe-mediated disorder
selected from the group consisting of gut-derived sepsis, a burn injury, neonatal
necrotizing enterocolitis, severe neutropenia, toxic colitis, inflammatory bowel
disease, enteropathy, transplant rejection, pouchitis, and pig belly, comprising
administering an effective dose of polyethylene glycol (PEG) to an animal in need

thereof, wherein the PEG has an average molecular weight of at least 5,000 daltons.
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WO 2004/ 047778 PCT/ US2002/ 037948 Suitabl e ani mal s

i nclude, but are not |imted to, dog, cat, sheep,
w@oma/ 04k, pig and human. I n the aforenenti oPETUS2002/037948
Smtﬁbtel@ﬁimeﬂémc% lbueéﬁéabﬂIyml’@dstcﬁltdo@yeaﬁg;heeppgmiub@w pig and

ght of _at | east 15, 000 dal tons r ef er abl
hums ml@éhesa feremertipnedanebedatia BES pr@?er@@f an Bvgge

o8l ool L5 S PP b oo an

20,000 &alad3, oobetiedD05,000fartil2@000 daftohg., @b pfefasedHPEG

havfig Ak 8V erRg algGuisn dilat et et it D8 0 b8 ko, of 10,000,
of ﬁfvé)d%?ﬁﬁfo@@' of 1@0@@%3&%06 earﬂ} of D00 FEStons NFARRer, the PEG

hbodi ment of thé method, the condition is associ at ed
may/\be n anlegupoes enMonfcmWw@Erﬁﬂ%?%@r and posfarably 10-20% PEG

(o RS i ERSSIIAR G868 el TR Aot i
the él'és%rn%@ of |arP§éUdd7ﬁéna§§Bﬁ@mB¥étor@Entsh$wM‘Fehﬁféstlhé @nd the cell

growt h pattern of Pseudonpbnas aerugi nosa i s not
mermbtans intagritapf suet P, aprginesa igd)sd cetegtablyaltergdntn anpther
emtRARE DA MRl it R PT o ERERERRRS agrgingga s not
det@tlablytadteredie, with 15 pol yethyl ene glycol (PEQ,
V\/nerel n the PEG has an average nol ecul ar W€I ght of at
st 5,000 d ns, an refer st 1 .
%qg{ger asp @ BM? ISA meftlﬁg@i ggHEderlved sepsis

conﬁﬁ}?deg&ﬂabm étmé‘r%nfé??%aééflﬁlewﬁ B&Eh fagrarﬁhtés‘f“ﬁét with

Furt er aspec S e |nvent|on I ncl ude a
polyethylede gtycoh(RBG),i wigereik the PECG has anllawsrageemptassidaroveight of at

leasy B FRE BRTSHE Gl prstareBRi Dot T o, B Gt pfifeciment of
thlsdﬁémoﬁf tf@ﬂnﬁﬁirhaﬁeﬁﬂmt@étw@éorﬁ@ctgmh@mE@koﬁ 4t 188880 minutes.
hereof; a method of inhib biting epitheliuminduced

-Flg intestinal epithelium induced) activation_ of
PA urf

het eisheeighd dhe im@mﬁpnsmﬂgd%armﬁtfme@ﬂ Iﬂ@lbawg PA-I

Iectﬁé%c‘g%%%li?xg%%glon%tfgé#@bg noﬁ| e gb%ﬁrﬂ Qn %gucec! d?:\thogen

conﬂffri’ﬂﬁlﬁ@b@@ﬂrﬂ@ﬂenﬂb@ﬁg@ﬁé&twé dmtemfgmlyeihyléhe gdamdl teehh @nimal in
an intestinal ogen), conpr

neeQdfhﬁFﬁ@t 2MeigodRf ml@ang @gta@lwwdw@(& Ghy !rﬁﬁ%t"@l geghelium-
mdﬁé?aoﬁ%ctn@é‘t‘id%f PA. IW@&%/&M&QH%ﬁn‘% i@ﬁ'@&ﬁ%ﬁ{ st[eﬁﬂ%;I %hlrkl‘ifgectlve dose

virul'ence expression In a pat e epl
of potyathyleaa glycbEt amahinpaltih oged)thexagby a me’(god of |nh|b|tlng C4-HSL-

'nd‘éqe;gc'g‘;o?éh%lﬁgélrﬁq}%{ S %éé@%ﬁﬁﬁpﬁtpe gglﬂﬁé é‘dg ofN intestinal
patﬂ%'d&@nﬁsmd’é&m&ﬂéﬂﬁp' dif SfféctiveUbsef o@bl@&h?l@ﬁb'gﬂcol to an

ce with a mcrobial” virul ence factor
anlmehmrm®d1@1emﬂ aumetbodnj reducing ¥rulense dogeession in a pathogen of

the RBithge 19 S aiiniesiatsp Be ML othpidng JERInisRE i, pffective dose
of peRidIRgene glyeoPto a BAKRAIh Meelah8RIGHOA nidthe@ b RgRITikg or
quorun}sen3|ng activation conpr|S|n adm ni sterin

preeenting interagiiereoban gpithelial pudaee yithca mierwbial vanlame%aﬁtor
corﬁk?r?sqné Qah?r%termg an effective dose of polyethylene glycol to an animal in

need thereof; a method of ameliorating epithelial (e.g., intestinal) pathogenesis by
preventing formation of pathogenic quorum-sensing activation comprising
administering an effective dose of polyethylene glycol to an animal in need thereof;

and a method of inhibiting interaction between epithelium (e.g., intestinal epithelium)
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and a nethod of inhibiting interaction between

epithelium (e.g., intestinal epithelium 4 WO
wQoOeMNer7¥ 78 PCT/ US2002/ 037948 of a vert ebr at BCEHOS2082/037948
of ahartebraterandsa bactsiuan, Rsehdnm Pedudempnad ey dBBeurisBorias

cor TS RS GRS 37 PR pEBebnable Tt o i o
theéé‘é( dtOBf tﬁéqrﬁvgrgﬁrh Re PEGYES %@%ﬁé %é!éf:ﬂﬁ%r RigHilof at least

east t'ons, and preferabfy at [east
50(](5d@l®tm18daindq3‘referabb9r atleagt 1ﬁ.ﬁﬂﬂréaltmect of the
invention is a nethod of inhibiting a Pseudononas

ol Cr e el BSPERRTUAE B tOn APtk a 3 RbltAg e Psoudomonas
aerligvesa-irdiRdasdastiominethbitRsepihélig leladtritafesistance of a
conprisin contacting the (intestinal) epithelial

mamggdianpithelidll 1gemn guemas @nyibiastinahepitheliat lsyerpmanipiising

con?a @Bgﬁge Zﬂ egﬁ‘fr%gte eag%\tlag% \@gh bg@%&ﬁe gly%i Wilein the PEG

hasl%rreé\mragéynolebelaPﬁérws)f 2l lenst 600 daltea) bad pﬁefefwbly@ﬁ least
15, 000 to _20,000 daltons. In a referred enbodi ne

15,Q0daliansy r Prejergbly, e R han ancavarnge mAleRgBBWEIE Of 15,000 to
20,800 é&l"té’rﬂi nlﬂ%‘?)référr@&%n%d?ﬂeﬁ titX% gﬁbg; @?%gﬁ%h%ﬁgré&’ of the

aspect nvention
mrcmbee(reegrcE aérwgmd»m)trenohdeteetably alteredanmal i an
epi thelium such as a mammalian intestine, conprising

o ancH s Haechat MeiRbeMons TRl of Wi dfctghoe of a
bactetits e tdAMnainhiaias. epheligmetacibka Manrakdn hHeestie, comprising

daltons. Wth this nethod as well, it is preferred

contagiingtthe imeslingwith polyaihvgae ghicet wvhereiniiegREGotas an average

ol 05128 M 800G i R Ao 2 Ao

WrthEKr“s rethed exsphalr, it |bep¢é@rnearl thaeihe PBCCiead gnRivatRé @dlecular
menabl e to inhibition of_adherence by this nmethod is

werght qfsﬁr@%@rﬂ?ra@ 009 tatons. A heREGMaYHE Ingibadeeoyssrigtion
con@frrsﬁ WFWE% ar‘rd‘;p gfattﬂp o, %C'Aw%ierﬁ%l“ ry bacterial cell

Xpression of hesrn In a

: contmnplatai asg aormnadwe tmgrhtmmmatacﬂrerehce dlylthisi mbthod is a

@erﬁg’”Péﬁst 25 5,000 dal tons, and
preferably 15 000 daltons, and is preferably bet ween

15, A ¥finéingspet of fH Fﬁ%hﬁ’éﬁ is #gfitRod b ?ed?ﬁfﬁrggﬂié Srbssion of PA-I

an aqueous soI ution conprising 5-20%
lectjpyadeesimirya %LM&PEQH compalamgrmrwtaetmthe hantetial\oet twithn

ponfRuffefs el AT thel FERTIAT e Aot b bR L ratiigtef ot toast

5,06P dhhehd, aindcbr‘éﬂérdb é/ ‘E@O@@UQﬁons?(brfd RIPreferaBlyBédween 15,000 and
consi sting of erived sepsis, a burn injury,

20,00 Aakens nAgaB: ﬂkq Rb Comey bl an agugaiscyolutien speprising 5-20%
PE(g]eHrtrcﬁ gpeefgréaoly‘j%% pGitis, inflammatory bowel
sease,

poI et %’I en g , Wherein the PEG has an average
étqrr At

In another aspect, the invention provides a method of reducing the likelihood
of mortality in an animal exhibiting a microbe-mediated epithelial disorder selected
from the group consisting of gut-derived sepsis, a burn injury, neonatal necrotizing
enterocolitis (NEC), severe neutropenia, toxic colitis, inflammatory bowel disease,
enteropathy (e.g., in the critically ill), transplant rejection, pouchitis and pig belly
comprising administering an effective amount of a compound (e.g., PEG) that
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enteropathy (e.g., in the critically ill), transplant
rejection, pouchitis and pig belly conprising
wa@eaokioasreri ng an effective anount of a conpouPdr/{82092/037948
adh&¥ee)totahet!l SeldbtedOndimdke Z]?@J[PE&'MH&H@@V 8d7&maliad hl@lﬁeﬁﬁa‘[
selectedfromthe pco |stin of

epitl%%iﬁ?,gpﬁgﬁd,qﬁ indestingl bagtgria eé%lm und adheres to the
cell 'ir{‘ ?éﬁéd}éghf%%ﬂytr %Egﬁ}'nectﬁbél méi‘t‘i‘r?éret | caluﬁl? grﬁjteractlon of the

eest n a topograp mret ri cal
marrrmahen intebtinampithehaldeli argl hhﬁtkmtmﬂalmllofA pr&ferred compound is a

o BEETE LR PPy SO, L b O PR Sy
havf?x@’%}%@%be%ofeﬁh%r W@‘i’t%f dt sast qmméal't&udz’ Elﬁ another

preferably having an average nol ecul ar wei ght of
embasiiment of imethedribe mh1b|aanu31determmbmtﬂm@ffom rsncroscopy

P en MRl R oL AR Bl petoger

andtthéréomicﬁdet@btacmé mddificatiohdf ¢S tgrowth @ﬁéﬂa@w&ncgnm related
there is no detectable nodification of its growh

aspeeigr tis mateed thrrpqrmraﬁe@dntmdlé@pg@nseﬁqq&w@ ameuH@f dextran

into 3@&%&8&'&0 trh'e %F\Qﬁi)lﬂ‘fr'\ﬂ:&if&ﬂ}iéﬁ %‘ffebﬁ\? 'Cﬂ?ﬁ'}'ﬁ& oPL-glutamine,

xtran est1 ne
dextrahyooditet ng;hauamiﬁé e@éxtkem mmwunmm degtrah-awate butyric acid, one
dextran-coated L- I ut a extran-coated inulin

or Rrerfrugio-ofdpercaharidesc Gy aalacisaraing, dextran-Coated
manid&et s él%@ C RRYGHIESS an g Quﬁé‘lsaéﬁ@ﬁt%'ﬁlﬁﬁng agents,

extran- oate mannose and gal act actul ose a
knolval inrike ag, inid flee intestinesofthelarnal \Aen admiisteresltogether as a

e art,.intg.the jntestine of the nlmal . .
sindig o RincistioBa i Jaitigimaandr® hoigre BB A inglfAtionywl reat and
prepateithe GRRSHSAtradt WY hBLGRALEH 8 Giﬂﬂjﬁﬂléﬂ fnaﬂw'eQHtéé!thal flora and

treat and prepare the Iintestinal tract
barmnfuccwm pbihedintestities sugh 89 QCCWStfthOWWg@VBﬁ%IDa‘Hb@hQ-, surgical-
er function of the intestine, such as occurs
a”dfa}sﬁ“fmf%[y)’%ee?}é?sé €at abol i c-, sur gi cal - and
traumatic-type stresses. 20 Anot her aspect of the
I nvgRithemased offtidindenfior e niothdd 0 amelivratingna symptom

associ ated w th any di sease or. cond|t| on arising from
assgeiatathwib @i CHW%SQJW comlitiohadsina o Qhacsﬁcfolsfﬂ%ef an

s o SV M SOLNo8 ARRRIBESRERE. SR

admuihisteriny pdﬂgefﬂ:}@dmglyemi tetke adestined, evhdrein thei REEG s ant average

molggiBbueiohi aideas s gL fafar, prefEtapEal e b attons, and is

|
pre%g%%l??gal@lﬁgé@ﬁ%ooqﬂﬁn@ 5@057@’ rée?gg:sggﬂé Pg@mgngéi h&fleous

solutwmumprmsmg dﬁ@@%ﬂ%ﬁ@s aadwef@rwly By &%S@Erﬁt oThe lnventlon

ass

conmrp s gmq pr% d' S e easgégal%fqggw,th c’j 1358 e or condltlon

dls(ﬂ@éé}pﬂe@fn preventi ng I oss of lactating 30 capaC| ty in
an ani mal exhi biting an abnormal condition in the form

of an epithelial
Still another aspect of the invention is a method of preventing loss of lactating

capacity in an animal exhibiting an abnormal condition in the form of an epithelial
surface of a mammary gland at risk of developing a microbe-mediated disorder
affecting milk output, comprising administering, e.g., topically, an effective dose of a
polyethylene glycol of at least 5,000 daltons, and preferably at least 15,000 daltons,

to the epithelial surface of a mammary gland. Exemplary animals include mammals,
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surface of a mammary gl and at risk of devel oping a
m cr obe- nedi ated di sorder affecting mlk output,
w@orpnisTsig adm ni stering, e.g., topically, anPCT/US2002/037948

sucle bt etibep g6kts Ecdis eplg@qwe@mhemmmne: oln afelatedl &spsict, the
5,000 dal t ons, and prefer abIP/ at | east 15,000 daltons
invenoR IRE0\igeS Rahethodadl traatioadx 105 RhIARAING FaRRAItY In an animal

ons SR, AN RS R b RBP LA 3P mammar

glariaicaf@mngrrdllmunn’npus, cdmprising bdininistesipge ,g. 1 fopicallyyvameffective

dosg 5)8\” %?xp ﬁy]legtﬁ%o?@f a{ eat g.glp@ Ja(jéﬁs%pd;%%fgtrébw at least
15, dﬁoccﬁéﬂ’t?ﬁ\s%%l ﬁh@@ngygéﬁaf Il‘i’fanéfhe‘?%ltahﬁi hdpedUhearterstion

manmar y cting mlk output, conprising
prowdien alrmthodmg pre\zq;}tlngtdﬂuehmmgnt cfra Blicrobeiredistethepithsiial

disofm Ay ot Lo ag8 Bnpriie efon sl g tie dose of
poly@tidfiéhe by céﬂé’ltételéaét% 806 daf6RE End bﬁﬁeﬁaﬁlﬁﬁé‘ﬁlb@@t 15,000 daltons,
provi des a net ho preventl ng devel opnent of

to thﬁ aniotad- Mabtee@mmls eludg magirsalsdswch as @Hnaﬁﬂawﬁvesieck

soriEL R A FRTHEL MR B 1638 S99 o wa

anyifaheforbiuja RhowRasthelart000 dal tons, 10 to the ani mal.
Sui tabl e ani mal s i ncl ude manmal s, such as hunans

i vest ock doms i cat ed, pets, and zg[:zo ani mal

enbotalzted taSppﬁ'éO @lpgergm ‘§é’dC‘W‘PﬂS' gm;omﬁrg,mg ln?an%ormula
andf&f W’B{h?\ehew&dl @2 @ﬁérelﬁtﬂéebE@ﬁa@%H%rQée hﬂﬁecular weight

ention i's a tron conprising | nfant formul
of ahlmhspB]Oﬁ)@tdaltoelse Aggwn,odam( PER)t, fomhgladinowria thacarha@yd)e used,

ol R 3 TR Eab an e it st w0 PR anil. goats mik,
andrfﬁé nRs HS I ds%thla%QoafééUfBH 36y hﬁmeon@fotrmlamﬂaly #o Be

such as cow goat's mi|
enruche@ WI'rdmmeVltaram arui/nuel@memslaaluolmgsf@ytlfmaﬂpn wnthalron The PEG

preferaii s i aftratn doisFReF Wekihtol sf R Bt 4 qdhieaht is
preﬂé‘?@cﬁlg ehtham@fargq\e%meowbs@m@donmmbh drfhy@itraﬂlcﬂﬁétthe

dal t ons is 20 referablcésresent inth
mfantaﬂgbaby fasoRiae T pernvastiondurthe pevidas athed of ptﬁwdlﬂg nutrition

to ag n@?ﬁ dgirr(e)fé?p \9?{51%6‘% ;{; @r%}éﬁg%\g%rﬁﬁ'ﬁstt@ﬁﬁg BhQ¥edfive dose

of tts edmipabitipn@onmerising infagteformalipand PEG tolthenasital.i ng an
effective dose of the conposition conprising | nf ant

form.J[ nd PEG he ani pal. Ye anot her g 9

the'§ renest af el s ephasarbiesostion

ngﬁf%q]gb G t%dé’cod o@xﬁ déFtor'\@aaﬂd Srefétably 15,000
alto pre dal't ons, aver age

dalumns,eamragemlgnulaamlghtamdtabh@e@leuaduamnt carrief er diyent. Ina
the co 05|t|on

i | uent ect f
relaeshgspects e SRS ufEeinnrioss € REMPRhbSHiectd it the
groGQ'&%h%hH@ oPHesxh-coateeriigfflatirg, WexffaRsoated inulin, dextran-

dextran-coated inulin, dextran-
coated 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.

An additional aspect of the invention is a kit for the therapeutic treatment or
prevention of an abnormal condition characterized by an epithelial surface at risk of

developing a microbial-mediated disorder, such as gut-derived sepsis, comprising
7



10

15

20

25

30

coated butyric acid, one or nore
fructo-oligosacchari des, N-acetyl-D gal act osanm ne, 30
waleostnarr7eoat ed mannose and gal act ose, | act ul oBET/aRzI0O2/037948

onebitienaboge-tesénticy patmadeatichl compositions and Iaqvmtooml tibecribing
art. An additional aspect of the invention is

use 0hEhe peMPASitiapdtherapeiia Feaiment or prevetanyef the aéworma‘
con@%ﬁa'ﬁé)to%fédélﬁa%& fo@%cﬁﬁéﬁﬁ'lﬁ% Qil’dég%lﬁf@[ élﬁzghélof the

ce at developing a mcro
therdpswoticler preventivemejhiddsidistlosdddepsins, conprising 7 WO
2004/ 047778 PCT/ US2002/ 037948 one of the

abgtig odescdgperts phemesitioncale drampasi metmﬁsaijbreventlng an
prot ocol describing wuse of the conpasition in

abnomalaqmﬂstm eharaciesired by i eRithalich AUBACE AL ALMIRIPDE-Mediated
dlsog(?&d |r{dbl9&1n s%ta%‘ég ! %oﬁ %&Eﬁwlg tha n\}éFﬁﬂoHSd r‘eﬂehB? athbthod of

I C or prevent
premﬁlhgctsdléessé os ed dbebmnal ccﬁw(ﬁtm)th boniphemgamjmnsiemhg ehe

invention are drawn to net hod vent
compasiionedoreRiiing eBrettackva deer ol #e v&@ﬁ n%s'ypﬁg{m%@) to an animal,

whe?é‘lhftﬁgeﬁ?é HaisSih Qe érrﬁ&%cméf @ﬂ of &t $HAS600 daltons. A

ncl udi ng dlseases or exa e invention
suitalleytisdesedsr abnetiad dooditiopr amenablagoethdmewﬁ,lvermaﬂnods of the

inve@%ﬁ%é@%qlgﬁ 8' o ca u&kg%ﬁ?%@g%gvﬁ%ﬁéér egr acute otitis media,

chrcprﬁb bﬁﬁé‘bﬂé@)"‘& \ﬂa'n‘f feRbr-4585Selatkd pﬁh‘éuﬁﬁbnﬁ' ut-deédiveaesepisis, necrotizing
has ‘an average nol ecul ar wei ght of at | east

enterooolﬂlsaantlblnbc-lrmucm digrheadpssudamenbeanasisraglitis, an

o B RRBRL e PERYEAY 5 B Bl

pangrédiifie cirofRY fatiggs sgndionte, X@djsﬁ?s syredroats, eniotdsicbpic colitis, a
medi a, ventil ator-associ ate neunoni a, gut-der.ived

Chf@’dﬁwl@a%’fééfﬁtdﬂfeﬁlﬁ@ a éﬁi(‘é@'b/ct@rﬁm'étedéjrﬁ@%e@@ﬂé InfegliergAn
amrgo lgg 2D SEUH (%Eﬁl'f?rr %\fr@yére%bh%é FetR9dd R ééT(feétémﬁ)trH ke group

| sease, | sease, neutropen
coneisting of dby} c&t, sheamayezd]f cdw spigethioker, Hase gnd human The PEG

pre%ﬁgﬁafﬁgmdﬁ\%brégg roelEtHAr Wetny ot 2 st 5 0dp daitors: afbo preferred
is F*E@ﬂégréta‘?pa@érégg Ieé{l‘l ug@'ﬁtﬁe‘?\ﬂeeﬁﬂ5 @50 8R4 20,000 daltons.
ject for s

suita as a s preventlve met hods 1 s
Furthalr gihiedRE Grroay beargjaguenuscsoigiicn campasingot)-26% PEG, and

58 i 3 B g T e
vehitlle %S%‘éﬁedlﬁeﬁlocﬂe@bﬁﬁ%ns@hﬁ oPBaaId Sslutibrs, Eféléﬁlgbﬂ%nd a

an average nol ecdl ar weli etmeen 15, 000 and 20

solutinin sysitable famelbahzmghé\@ﬂ@na&y the campesition s1aydiuithepromprise a

T T R R

dextiehisded algiat detf'éirﬁlﬁbéfe@ Lt aci@nanfajot@@hgésa:dhnaquedN acetyl-
solution, a top| cal and a 25 solution sw t abl e

D-gedsctosaionez dmgtram@@a%domann9se,t9%a%t@ﬁ@@§ﬂt lagtHlaggy In one
f
emé%c?ﬂg{éi{t .tﬁé%g’{ﬁ @&xt?or 8%g$éegpgﬁgl ut am n(‘,éc?%{i‘é& Dietatife, dextran-

coated inulin, dextran-coated butyric acid, a fructo-oligosaccharide, N-acetyl-D-

galactosamine, dextran-coated mannose, galactose and lactulose.

Yet another aspect of the invention is a method of preventing skin infection
comprising the step of applying a composition comprising an effective amount of

polyethylene glycol (PEG) to an animal, wherein the PEG has an average molecular

8



10

15

20

25

30

dextran-coated inulin, dextran-coated butyric acid, a
fructo-oligosaccharide, N acetyl- D gal act osam ne,
waleostoarr7e oat ed mannose, gal act ose and | act ul oBET/US2902/037948

weighbef aeshets we0idaltohs. Theeshposition argy fusteer BE@prise a vehicle
dextran-coated L-glutam ne, dextran 30 coat e% i nul

seleglegiram 0o Grap BNSSING AATHOINMENT @ 28N, Godal ks Iion. The.
. - | i _ .
o 5B e RIs S| L7 AL i SRR SBBRATPfom tro arouy

conéiﬂi{gﬂ_)ﬁ Baﬂcillass anthreadis, Sl ﬁ’lroag/‘éirms,mtsnoipathoge@m Eonoli (EPEC),
conmpri sj ng the st -

entefQTnPRPAC i col{ERE e CRIRSURITSRatNR s 2oty BAECY Glagridium

i S PR SIS TR e b el

oxytotiaaEnterabactsrio batale; Gandidenalbioamsaic Candida\gloknateaher
conprise a vehicle selected fromthe group consisting

B mDar o 0 Eonds Sneltg & uakbMhy {igiratory infection
comBﬂEiFh tth8'td[S oF SlMAiStErihG @M dffetige Gntourt @i Posistingend glycol
acl [lus anthracis, Small Pox Virus, enteropathogenic

(PEG) tean ian(rEaE@)h,erginéhe &Eﬁ_& é\aﬁramg\ger@gg_mglgppl.a( t’of at least
5,003)?(?5{02\%?3& ?%g{iﬂg\\jqeryﬁgfeﬁﬁé)h ag‘%’%@ to fﬂe Vbl ethods of the

seuaonbnas aer ugl nosa, errati a

invelfio R espeanse florbsorthtwitloaptiofectiousageniliacngroate known in the
cl oacae, Candi da al bi cans and Candi da, gl obr at a .
art, iIngHidiRg PREVRENIASTASSREIARR) Bk ELHALOLS (628 nyeniyptor-associated

pnegf{n%}:{%%t éiiﬁl—%orrﬁé mfé&Fd?fsye% | dHt& Ghicfiou$ @BBAtsSdiBBersBa if batebulized

ni stering an effective anmount “of polyet hyl ene
fluidgduahods BY sq&&Ehgt anchthealikaralin, soshe eaibodimentEthe methed prevents

- aver age | ecul ar wei gh f ,at least 5 000.dalt :
reselob NESR9N PHBLR9H SHRaB ot 5 oo Ul UBIRTge Bacifhs
antABER SfallMox ViRyention may arise fromcontact with

an infectious agent via any route known in the art,

i ncl udi ng pneunoni as assocjated with ventilators .
( e Ygt anotheriaspeck oftbedavention is gnhaghnd foy irgating gt least a portion

or LY 35 BOBRl o R U ToBR SRR AREREADH cfprisa te
stef Of GslveringRedéRavilve arhdentrafthesmpositiencomprisig PEGooya urethra,
infection by an agent selected fromthe

_ ro

whegeindhetREg her ahayenags maleeHias weighirf akigAst DRA0 Jelions. In one
Ve, . . . . r

o hrBEEHECoF RSl e dioh o diac

inclodeeat leaspihemsatider. chroni ¢ urinary tract infection,

conprising the 20 step of delivering an effective

ampunt of a c sition.conprisi PEG to a urethr

R R e R A B R R R YT
transRiftéd didedle $3hiRiing tHe SBB of ApbREHdTBBRettydhe glycol (PEG) to a

conposition is admnistered to a portion of the
condoimavhereindbe REGthasi arcavefegeanolesular waightinfad deast 5,000
dalt'é‘ﬁgf/ gﬁ{qlﬂéa%%tggg{g} tan iﬁ@e"n%rc])tn' 2% J;dc’no%nﬁr%n%qismg at least a partial
coating with PEG having an average molecular weight of at least 5,000 daltons. Yet
another related aspect is a kit comprising a condom and polyethylene glycol (PEG)

having an average molecular weight of at least 5,000 daltons.

The invention also comprehends a method of preventing a digestive tract
disorder comprising administering an effective dose of a composition comprising

polyethylene glycol (PEG) to an animal in need thereof, wherein the PEG has an
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25 transmtted disease conprising the step of applying
pol yet hyl ene glycol (PEG to a condom wherein the
WE@RB4l0a7@an aver age nol ecul ar wei ght of at | eaBCT/ESOD037948

averdgétr@csl@culér weligtited ad 426t 6,000 ddﬂ&arisnvléxﬁmplary digestion tract
conpri si east a parti al 0 PEG, havi n

disorgieraagy wwrawemré\fegﬁleﬂeﬂd%@fa \he gve@'%@amet%%\%&ed from
i 6 AP f PR EBEFS rortabidl Anuce e

psemlmn@@bramiusomdhas munjlatnmétoay bowes tiseaseirrtableoprwel disease,
The i.nventi onIFa SO co S a met(ﬂod of revent

neutEORANE 6108 e D GIREBl B DI PETTGMERR MUY GRF RS colis

an effective dose of a conposition conpris
pofpetheyaspeciypftieinyestion is @ methos f Qﬁmqmtnggahe administration

oo RBF R BSTERS FT ief RAE samnster

an dgf@aﬂ\v% anfunt dfihttc):r)nmosﬂmmfdrapysmg @mmled@EtG,aaherem the PEG has
i sorders anenabl e t ve net hods, of .t he

an ava{age MolPGHRr %@99&@@%&'@68& i iaﬁenawt&ﬁs‘ AIE Pﬁﬁd thereof,

and Gfetékgﬁ’igﬁhé'la ucgidEG'\Nﬂe heg%@ﬁ%lahhi nd/or location of the labeled

tic | diarr pseudonmenbr anous
PEG:(J& ot, |assoa|atedww1thmatwolye)ummldesu|sfemlet|on usefudiin gssessing the
caol i t

efficanr admnpgatans Bl et SPEpHiPERESIAG Meldiapethod. the label s
a ﬂu%%;bﬁdré (e. Md}éécaﬁmaaﬁﬁné heys, @)ﬁi)t ijARINother embbdithent of

for nonitoring the adm nistration pol yet hyl ene

the mgylm o(emgngttbedab%lﬁd rFéEGmmm@@Stm@ppdetl@nn ghe
mon@tgﬁﬁa:rﬁétﬁ dnag%%t%@%t%b&%feﬁﬁ?gtﬂ%q%elggg(ﬁqgagfécttéc?fh a stool

sample (idg ethenhbslel FEGRisgbtiatds with leeaghponéiiGudhldsom sictobe,
an aninmal in need thereof, 10 and detectin

whosgselsee SeGstoghar@le): He addiion; the aemitering %@Fpg gy further
com%;?%\?:agg@h%‘??rlr%f&;sggoﬂd la EblﬁE 5+ AdilroBe i 8’ tln% the

In I'On use u |n assessi ng t he
secorid Rbal.nI'Spacific"es used mﬂhlmﬁdxﬁmeansthathbe Iabal us;dehegtably

net hod, the |abel is fl uorophore (e.gqg.
aSSW‘@B‘@é@@é?h'eaﬁh%%m"ﬁ@%%B Qy5). In anot her
enbodl ment of the nethod, detecting the | abel ed PEG

ogﬁ' PSEMR iRvemidiEitd ﬁﬂetth‘%r*ﬁomirg?ﬂh'eftﬂdmmlstratlon
al so contenpl ates that the | abel ed

of pdkyethyﬂmle glycal (REfG) to amapineal(in need theesof gampidsipggbtaining a

sanfils ot P8 2 Top st b PRy S el Eo SPefiif Hie pRt PRg o
avefﬂg%lé&l}’aﬁ\%@h?bf ataeast 5,000 oS séattadtihgtheaszanple with an
speci f for a mcrobe and detect i ng the second

epithaligdicell; @p@measemngéh@@éberenqemfsa BegToBR N faasampleato the
epltéE@al r%%@ Bb?ebiﬁh?“ttu%lng/ e@(?/og‘ﬁn%%ﬁbﬁ%lfﬂw i BFO\)l(?@ssﬁwformatlon

e i nvention

usefGtim eésésﬁé‘ ngrthe éfficaogof Mnmht'raticﬁt r'Eite measuflng may be
pmeth ene, glycol (PEG to an animal in need

accopgy MdWﬁFQSsQPHtf SRANAIGY a sanple from an ani mal

recei ving pol yethyl ene glycol, wherein the PEG has an
Another monitoring method according to the invention is a method for

monitoring the administration of polyethylene glycol (PEG) to an animal in need
thereof, comprising obtaining a sample from an animal receiving polyethylene glycol,
wherein the PEG has an average molecular weight of at least 5,000 daltons,
contacting the epithelial cell layer with the sample, and measuring a trans-epithelial

electrical resistance of the epithelial layer, whereby effective administration is
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average nol ecul ar wei ght of at |east 5,000 daltons,
contacting the sanple with an 25 epithelial cell, and
wore@g/oui7mg) t he adherence of a mcrobe in the sEOPUS200L037948

indich® beairtdetdplesebbe |rv\hah§1@p|thblﬁlcall@cttlcalyeemﬂme relative to a
| ocation_of the PEG provides information usef

contreb ¥alyei nghe ernteg Malucay et TRk LatMeRsUrifgkthe ¢ TEER prior to
PEG OE}ﬁMH’[I%QIOW}S Qﬁtteh AS9PEPL '\?J“@éjdeyeltﬁhé %5 68RIrStudies that is

am nat onit or according to
reI|ablkle1_sle_l’l\feﬂt®mpar150m). met hod for 30 nonitoring the
adm ni stration of polyethylene glycol (PEG to an

A o S R Bt o
adminiGrie’ cff%l%’thﬂ\éﬁé%ﬂ:d@EG‘)‘ k@ anviisBl indleddt tHe@@@‘t comprlsmg

OOO dal t'ons contacting the epithelial cell |ay
obtainindatsaenpe figine an animateeseiving palye tryd@eegly@ﬁlewr@rem 'the PEG

nas S EvbGal Tl 56 8BS 3000 Holibe 848l HIFBYe from
the éDa(ﬁTpSIb’SgnQ@%éé’sﬁ%ﬁ thé MUFsPHRDIdIY of the @alt edrfdes beésemicrobe,

trans-epithelial "electrical resistance relative to a
wherabytthe Ihydsorhabidityeofasmt nigrobainthenggmeple nrﬁv@@ﬁamformatlon useful

i s np PSSy, Peghing™8 e s e

meah@ s@bhﬁﬁtedﬁmﬁﬂé @ﬁérh@inpcﬁent@bf ﬁ*el sampleo(efg)r solid matter)
ari son Yet anot her nonit
sufficiRpinte @ﬁ"ﬂ% hadmmtpltwneﬁ%ﬂg'fnﬂ?{%ga%[weume Shaérood in the
art adm ni stration of polyethylene glycol (PEG to an
“animal in need thereof, conprising obtaining a sanple
froman ani mal receiving polyethylene glycol, wherein
. thA r@%d lmapecirofdhe impationlie alitior mrgﬂ@ﬂngfthgﬁdnua@tratlon of

polygﬂy? &}iglngbﬁpzlgi@gé %@ﬁ%ﬁc{/’gﬁg fa[ pﬁ@oc&?ﬁegﬁwh yse of the
labe®d PEG i rﬁbﬁﬁ@mnglgdmét?@hbﬁ e réofdrSutke pidtycels irelyde any of

m crobe in the sanple provides information useful in
the methads chgcloaed befein & Knewndathe ast retatingro the agmipiskgtien,

as used t hi t gxt Wi . .
dehmﬁ%gﬂ@atw ?ff@@aﬁ,él%r?éggg{ﬁ)dﬁﬁ?ﬁ{g Iqlts Js%@c%{ ik invention,
the Ritfurtt@r@dhptisee PRed1dbdlydr ophobi city measurenments, as

woul d be understood in the art 15 A rel ated aspect

et e A o opeptonng

e R BER TSy QY SIS A Al 39 Bl oot comprisng
obtdﬁmngaoi;anpledtmcﬂrsamlmal ueeeciging pm‘lyethylena@lyum&s/vherem the PEG
s 55U 23 Whek R B B

o AEIPFIIL o taliE WApSy I8 P hecahLan et
provides inforirnafiareusel mfaas&esmgabmelﬁmcwf &dminisbatiepr In one
embodi men[ oP ﬁust rl?%thod the PA-1 lectin/adhesin is detected by binding to a PA-1
lectin/adhesin binding partner, such as any known form of a specific anti-PA-|
lectin/adhesin antibody or a carbohydrate to which the lectin/adhesin specifically
binds. A related aspect of the invention is a kit for monitoring the administration of
polyethylene glycol (PEG) comprising a PA-! lectin/adhesin binding partner and a
protocol describing use of the binding partner to detect PA-| lectin/adhesin in the
sample. Suitable protocols include any of the methods disclosed herein or known in

the art relating to the use of PEG.
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adm ni stration of polyethylene glycol (PEG to an

animal in need thereof, conprising obtaining a sanple
wo camiognT7sani mal recei vi ng pol yet hyl ene gl ycol , PGhER 021037948

t hotkGeahass andmamsmwhelpaesmummmh vl Ueetaestter

5, 000, dal tons and detecting PA-1 25 | ectin/adhes
understaad by re fgranee tgath@f@llovwﬂg,d@gglqd%eqsﬂppon mcludnng the drawing

andltﬁéfakg flesin activity provides information useful
in assessing the efficacy of admnistration. In one
enbodi nent of this nmethod, the PA-I |ectin/adhesin is
detected by bindi 0, ” | ect i bi ndi ng
part ner, sucﬁéggégg&#k%%ﬁﬁd“ 91' op Igrtg%‘g@ﬁﬁ(g
anti-PA-1 lectin/adhesin antibody or a carbohydrate

t oFidure N pravidesahontakitd hetesinsniecist I486Hdw‘s SOb}acl"etBto dither sham
rel at ed asp ect of the invention is

lapafeteryoer 3¢ qmg@ahhﬁp%t@pmmbfpll@wedw 9@%@&@@{%@0@ P§,€ol
aen&ﬁ%@a Pﬂ@? g%grlﬂ &ﬁe%éc m. %fderﬁrﬂ#g?ﬁ% bllﬂ)di@ést@ﬁrlobe

escri |ng use I ng partner
hepaizctahy ohrr%atelyetdliowmkbnedlrectl oedah mjecﬂmmmm x s0f t:ﬁjzﬁmdaof

R SR s P R4S o
follog\%\gigﬁfﬂwgg&%npﬂd@? QRIS 814§A2%5§'int6‘¥ﬁé @ééﬁmarlibr mice in the

es of the present invention be better

- PEGigttaupst, dod 104 clugnbofnb 27853 was susrppnolﬁehgw gighern PG 3.35 (LMW

PEG SRR ety BV PR S [een Rl ceing] B Boecal

injedIr. abbsy réé}jcﬁ}%eldmr%s?ﬁ)rﬂEG& 520 Bse S66h REpATeItn a. A statistically

ei t her sham par ot on% 1or 30% sur gi cal hepatectony
c

Slgmfmanémegswejeﬁf@@tof i -0 wers determaised divifbsd nmt Test
(P< lo"tg&) Eg m%cﬁrokﬁg:qg{a%ﬂtceﬁto%ﬁﬁ 51 Pg@%’ 53 @Ol \ﬁ5§ determined

onry i 'me
to be@w(PKOJCﬁ)t ¢ @uaﬁtltétme béclteﬂt‘éhémﬂureé oi@eéﬁ%&‘b&!ﬁ@ats Fechs),
roup contained 7 mce. Control nm ce under

was %Fbﬁ‘?@ﬁ mvcowhvw@adﬁvow?éa%%f%bw&gp Oaﬁ&b@mai rtT11sfvatectomy
P

and LT Bdod ThRclio pf3 36 CTalmiB AL TRa PongHA ARKR:

denrizfratédvitvstatisBeallBSighificanPBGrddseio HadteraPEGUHES mmbcabcontents,

i Sen 2o ok PrdeieFechepdSLEen PRoliir 4 sgitean

decf%a%‘eagéﬂt 053%"[ e fivesast bfdo?j%ﬁct@r" éltc%ﬁlhtéf\ﬁaﬁoﬁ)%éhe@f for PEG
PEG 15- 20 was eterm ned by the Fisher Exact Test (P<

3350 WMQ PHG 15:20 comipiaietyprevented\RAZ tifskhiomadissemisiatipgdo the

i %B éits etermned to be 5% (P<0.05). c.
'Ve'@% IO(O ?NVB'Facterial cultures of cecal contents

(feces), washed cecal nucosa, |iver, and bl ood 24

hOlFr?ufﬁeOZ 5RO the PPOtE ctive éf&écthﬂFFEEGGBUZO’ agamét BAQ€853 induced
cecal injection of 1 x 107 cfu/m of

epithglia darde udyrfuretion ayagsagsed i tr@mqwth@ll@lrﬁlfwf&lﬁﬁk [resistance
(TEERS' 5385td RpPaSd Rt &P ISENY, HiSamaf AR FEER from baseline of

triplicate cultures (n=7) observed during 8 hours of apical exposure to 1 x 107 cfu/mi
of PA27853. A statistically significant decrease in TEER was demonstrated (one-
way ANOVA (P<0.001)) in Caco-2 cells exposed to PA27853. A statistically
significant protective effect on the fall in TEER induced by PA27853 was
demonstrated for PEG 15-20 (P<0.001). b. Image of Caco-2 cells in the presence of
PEG 3.35 and apical exposure to PA27853. Images taken after 4 hours of co-culture

demonstrated loss of monolayer integrity with cells floating 30-40 microns above the
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mucosa, liver, and blood in mce follow ng hepatectony
(P<0.001). Asignificant decrease (P<0.05) in the
wo paafo4Emgl bl ood bacterial counts was observedP€DUSHBIAN37948
cell S3fRIdsispRyEdieréAcs of PARTEES tpicell emsrabrPda7 858aco-2 cells

apiCRINENROSBESRAIR2 (FHS Pl & BoHTdhe FUeS I RS Hp20 showed no
evid%% BEf aﬁ%@eﬁ% lhré% 3 BRI Rhin Earrl er

unc as asse y transepithelial electrical
resi stance (TEER). a. Data represent the mean SEM %
makigoee 3filudtrates TieERhihitony bHeel ofiREGS ont PAdIexpagssion In

o255 bl b b2 BR0Phi ot o quoru-

' n ARASStANBLER Ficant i
sendfig RGeS LR exlfh BRI Macan poreaso

(P<:601 Qnem@ysAN@‘éAPmZI?AEI3)roten$ez§mre§§10@athag/wa§|R§\ﬁ‘iIa|IYchltblted in

the BigBoRga ol 40 % i 4ot AT dty) mele BT PHGRgp TEC 1 5-20. 2

The niRBRUA inkidRErZcdiRidntratibn IO ®HG €523:6n ©4- HleEGnauBéd awu
api cal exposure to PA27853. |Inmges taken after 4 hours

expression-was bikr < s Hlectean Mmigsserphehiprgesal bacteria cells

xSl aRenol B ahoded b PEGT U IR fhat Co-

HSLdtspedya nproldlegicat eharigiiigshape ars pili exphessimsof £,

aorigie.i The - HCuBRUESHopoks ReioabedsaEe RomRIsiFyliinated i

the gestaheé‘?f P%C?%"EO It & VPE&B'@% pl Iﬁ‘élS&}(ﬁééﬁbB@@% be seen

ure ustrates t e Inhibitory effect of PEGs
surrwndlngmzﬁiﬁ&axposeﬁ t8AREG55-20.. c.\Martikem hybsidization. Exposure

o PROTBEA5 0 AN S 2oL PR et B B4 ooss

(P<@b@t1 'o)‘-ﬂe: w8 'AbN@VA')‘ irf PRINMRNIE ERBE8sichRRat Aad g?é@ﬂmlblted with

pI‘Ot ei n expressi on that was partl al
10% HElG)ﬂﬁé?d) |Ch Thehecr@aeeem -bmRIMA jderedy34 hakes ﬁismsure fo

oo o B PB4 0 1820, ST BEETYBS (0.0

onelWé*)HAﬁﬂ)\PA)l 10 expression was 5% (P<0.01). b.
El ectron m croscopy of individual bacteria cells

exposed to C4-HSL in the Er esence and absence of. PEGs,
demigiyer 4isbewsihe efigct piEl @a%@léﬁo%s %P@ﬁtﬂr@g meqnbrane integrity

arid rg\bvgf?R%Q%Hg fW ef%?éf’rrg ﬁ‘i;éoi]ngllefggalD SO|%I |ons on bacterial

membraneoinfegrite Wwasedssessed bgi a ﬁalmmgerrmtle&danoraSIGﬁngDEfSYTO 9 and

progidiuin kot NoUner 5 Craatian s it opdci ) gnéigbrane

per#@é%ﬁiﬁ{ﬂ&@?’ es?'ﬁ%%’oh@r‘i‘ gaﬁé RESAeard idvicaPih the tholPEd!

statistical Ity Si gn|f| cant
solutionsaakdive (Pite BEG-re-NRE meddum) (contrel-
expreSS| on that was greatly inhibited w t h O% PEG

FfzdgwredS pgehs%ntsn REGARSE drle MiclodBBDY (ARRH G528 gRY of CHRUS cells
and bacterlal cells exposed to PEGs. a-c. AFM images of Caco-2 cells in the
presence of medium alone (a), medium with PEG 3.35 (b), and medium with PEG
15-20. PEG 3.35 was seen to form a smooth carpet over the Caco-2 cells (b),
whereas PEG 15-20 formed a more topographically defined covering (c). d-f. AFM
images of PA27853 in PEG 3.35 and PEG 15-20. PEG 3.35 formed a smooth

envelope around individual bacterial cells (¢) whereas PEG 15-20 not only tightly
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Caco-2 cell was inhibited in the presence of PEG
15-20, but not PEG 3.35 (P<0.001 20 one-way ANOVA).
wWOo-2@ue7748 shows the ef fect of PEG sol uti ons onPCT/US2002/037948

hug @rm@aknmanbéwg) bt a0l ibyreassd tige pmtym@mmemm didmeter
A27 . a. The effect of the two PEG sol utions on
(g,h)btsreby dlstamﬁémﬂméduaitte'ﬂg&mq/fr%O%%@B@g‘@ﬂ by a
stai ning method consisting of SYTO 9 and propidium

b anHFe 6'§%W%%e %’?@;Z*EB% F“EGO&%U\%% 6HX%§H‘5‘§2%?S|8H/clumplnﬁ pattern

eri al er mea
of PR2T853. nihamlmmrﬁdnlpdaehetm oﬁbacterlamlllsmn dricrs dsheawasr@oserved

direclypmi Bneouadid 00 £ Ibepeanse o R asaga sk DL and
GFPcf“ﬂfd?ei%{w‘ﬂe' ﬂteraéld?rpéﬁ %fN/é‘h |ﬁ(§atléﬁﬁﬁ%(30>(t Tehtgerature was

Caco- 2 S in the presence of
adjustedi with al Bmpte@:h;; thermnauah tmperavua@ goaBol $ysterand ungstemiamps

(10084} Wet® ool TR RIG R o Pl ThE 4G sBrtwere

TRt PabaRl 1IRAbY A d‘#éM@@d 6@Y& irmage (iso bacterlal cell
(Shd%BPHR}jfr@m [ rragggmo %Ag |;1 PEG 3. 13%5 and PgEG

duspmmpasermmtbel Zaplgn@(usrng f@m@FBﬁtﬂe&r bhmfarm%qi'w%r@sd planktomc

P. ag@idi5sstisif g il i ERRs 55085 555, fRbe $BH I BIE Inkage
o 0 e b3t ), h e prmmgad i ol s
cells draoRRAA Almped .aapea@ﬂcsr(éggrﬁjﬁwrare Be uﬁghéf% i‘wﬂ% Caco-2
celid (a%%tzgf 169 el THa GoLibbaa 1Rty briRRisiP BhE iTRlead

e di spersi pattern of _
mmbdidie lfmmhatmi ofamiishrd668shiapdnbastesiabimigroeeldnies (6¢1) adhering to

the lgq!)fgrgtglf V‘ﬁi] ﬁﬁz)gﬁ@ i\éqlsé%qglg»‘%%p[aj éal&%o% @s,'bca]%;(—'ér? N it Focolonles
werélgnqma %?8éﬁ’@f STﬁ%rng GRble rﬂh@wa@% afthé @mﬁéﬁélttrems\(e@1 2). 10%

usted with a Bioptechs thernostat tenperature
PEG dﬁtzmgreaylstdammﬁhmb’ehee'notllam P. @e0aginpsaeeks. uglguelfﬂ@ﬁ,less for

* v 3B St BB R A6 TR BB, actr o

forMéH“@p‘f éé#—@lﬁ‘épé’@ﬁuéfé@@loh%s’ tﬁﬁgﬁ/et@ elokaad effie Bbtt@ﬁi of the well (6e1 2).
di spersion pattern in the Z plane using t

t he
Within Iseueral bpms; rsmcgerd@g,-gbag@dj nieraeRIoRiROCqY P'%Fhﬁgﬁﬂ'@f@a

t I
s L T e e
aerdidifo$d esiRNIest the Spder- IEke:@édf@urm amd alere ceehslevated high
evel oped a cl unped_ appear ance and were seen
aboyg e & etfefthﬁ@p@aem (3840 @K‘{@B% (6f1 %6 PEG 3350
decreased the notility of bacteria and induced 15
i mredi ate formati on of nushroom shaped bacteri al

ni crocol oni espEFAILEBBESCRIPTION OFRINENTION! t he

well (6¢2). In tﬁe presence of Caco-2 cell s bact eri al
m crocol onies were on the order of 8 mcr

abd\he inMentiprpevides: predupisiaig metheds that F@%ﬁctma'y nrgsent simple
and economical approaches to the treatment and/or prevention of a variety of
microbe-mediated epithelial disorders, i.e., abnormal conditions and diseases, that
afflict many mammals, including humans. By administering high molecular weight
polar polymers such as HMW polyethylene glycol to an animal in need, including
those at risk, any of a number of health- or life-threatening abnormal conditions, i.e.,
epithelial disorders and diseases, including gut-derived sepsis, can be treated with
minimal cost and minimal training of practitioners. Without wishing to be bound by

14



10

15

20

25

30

PEG 15-20 greatly dimnished the notility of P.
aerugi nosa cells. Nevertheless, for the first 0.5-1
whown®478 | ncubati on i n PEG 15-20-cont ai ni ng nmedi/uf1002/037948

theo Qﬁb%én@flté?ﬁﬂdvﬁje%poyf Hamdentbrare sdsrmmdnhwcth cbbe) bancipte that
were close to the bottom of the

mucrometmeduaé@v@pmemans@rd@rs.% g §g,cge}$§ﬁﬁ§ ArPLTIEH! Beligrated or
treat%qﬁﬁx\%c‘ﬁﬂ?ﬁﬁqe ﬁﬁ U \En nﬁéﬂ%ﬁﬁ@é \gé_Tgo sfmlvﬁﬁgf SUBH Mdrobes. An

€ presence o

undeﬁb@én&hgwm@ﬁiubwmgnmre idetakmddmsdrlpken obtifa igveationis facilitated
re seen el evated high,. ne,, of

h
by ml@glly ﬁéﬂaubuml(lgéhafplm“ﬂ% MGANRgS P% e"t"k%e“ﬁ?rm ﬁ_hﬁod'sg%sure
DESCRI PTI ON OF | NVENTI ON The invention provides
P ?%rﬁﬁﬂc?ﬁdlm%tﬂﬁédlg‘é’e‘ﬁﬁéﬂ ity flclude AR@MhaBampiseases,

econom cal appr oaches he treat nent and/ or
mamma&naardlsmrdem‘ and \aayuabnprmal statepmemraaiiag bealth that

chare&& ég%ec{aby aprp{ﬂlt?@gael L}rchgt atﬁw%&%ﬁpwlg r@:c&gtﬁal%gdlated
dlsoraléfmf'ﬁe a%)ﬁo?rﬁﬁ! ébrﬁﬁtﬁﬁé“&éfb@i@nﬂ@d @@'ldrﬁepmmlghsurfam at risk of

mers such as HMW pol yet hyl ene glycol to an a
deveioplm@ednlcr@malumed@ted Hissedett inglugR, coRRfiops in Wit e 8 %@'the"a'

corelE o ot PHEFPASTOARLRIR R, Sonshsirsoniions nou

hum&n Histakby eRdIrmaas discaderlsaetiuigiagedr mwhlngﬂmmnméadt@ﬁit

and m ninmal training of practitioner W' t hout shi n
interventiag, sugR@st/bum lmg%daﬁﬂf@i ﬁfﬁefﬁé?f%f’%?r%ﬁ%@fﬂ erid,

mflar%lgrﬁésﬁég/t %é]\p& Vé??%ég%éhtgﬁéé’rf) hﬁlle(%.gﬂ;of e dritealy iy andrifansplant

m cr obe- nmedi-at ed
(e.g.eoidamréjektion.sor ders can be successful 'y prevented,
aneliorated or treated by facilitating an environnment

ﬁﬁwglﬂéﬁa}’ ggé%fs aﬁrrg\é:g\él Péﬁ{ilﬁé‘lqigpmsg[lgpséllgl%] from exposure of
the t%%lﬁt%irtb ﬁ’\(e'a? rfoPéxér’ﬂSle‘ iRMBBLHPA of &nfopen! fidnaé estedmbirot fluid, and a

y establishing the follow ng meani ngs for
hot sweface. used in this disclosure. An "abnornal

condition" is broadly defined to include manmalian
d| ases,, Y n f
A58 e 1 o o S O ior
marl@éﬁ HB@*e'a@b iis tid agmbat of tistulafinglaeelrophilsy a
m crobi al -nedi ated di sorder. The abnormal conditions

T e 0 A KB e gt Ml 5.
an ocf‘ggrg IIGICB Rizbd. é@%egﬁ%ta%oﬁﬁtéd\ﬁith altimaterbRetoh s that material by

a mcro I at ed di sorder.” Exenpl ary
the h@$td)rgamsm i nclude human di seases and human di sorders

requiri ng, or resulting from nedical intervention,

o AR STuReRng” [V ert RS ORhE o BhEuaERed hBpnTBsTRlvery by
any (Osr%ggﬁlie @fgﬁ@%ﬁé&gﬁi&ﬁh'tﬁedd )Eﬁé\ﬂptaryafmpismﬁadrﬁu(siegng include

oral delivery, anal delivery, direct puncture or injection, topical application, and spray

|

(e.g., nebulizing spray), gel or fluid application to an eye, ear, nose, mouth, anus or
urethral opening.

An “effective dose” is that amount of a substance that provides a beneficial
effect on the organism receiving the dose and may vary depending upon the purpose
of administering the dose, the size and condition of the organism receiving the dose,

and other variables recognized in the art as relevant to a determination of an
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"Burn injury" means damage to manmalian tissue
resulting fromexposure of the tissue to heat, for
wexaaphe78 n the formof an open flane, steam POI/US2002/037948

effectieidks. anRe prodidt df det@etiningSay effeltiveaidsecipeoives irsutine

given its ordinary and accustomed neaning of a 20
optimizaticadraeedwras shatareputtin A skilin the i ati ng

neutrophils. "Transplant rejection" refers to any

IRYRLARAERtS QliehRNIRNBRIGHAITRE S of bfhdh-plan8Mdir gkt living

recogni zed a Bei ng assoclated with ultimte rejection
beingof A heferredtaimal isty marhmahssich@sgahugan.

“"Adm nistering” is given its ordinary and accustoned

?Eéfg %&2&@?&4 | \égré§$r¥t cﬁ%éﬂ%‘l?%r é%%%@lsig éﬁe&%ﬁnismal, organ,

tissu@ P IR IR stare thACLAHE beRERt frétdl ddtinistrationlof del effentiye dose to
direct puncture or Injection, topical applicatio

on, d .
an orgpnisyn chiaragierizedday thak stptep Fayprxaggle, & hyman at rlsE of %re]veloplng
application to an t :
out R L B B Prgn = FeH eged hoRii peod of n

no

offectie 088 B hat6QuithsliciPES\d siesmadeatiedli cwingpos3iore fefceotding to the
the organi smreceiving the dose and may vary dependi ng

presemidnvemi®npur pose of administering the dose, the size

and condition of the organismreceiving the dose, and

ot. Varl r ecanp; ' . g d hrieami f
de?‘g’hﬁ‘ aﬁ?é&ﬁ% r vg%a%g %\%ﬂlgggtﬁ %‘f?}n;a"?rg aRd dRusiorné ing 0
the anfArhb2 AR08 A4 8noletilac Weightd ef the Thmppnerisse.of molecules) of

s ool 5 0 £L1 5L o0 Laval XER O Bt e, For
exarﬁoé]gaﬁélgﬁ’q@”éaﬁg@wﬂ[ or PE@insRAhd b8 averagnovalarvesighhof 3.5

non-protist living being. A pref ergéfd
kilodattonsmayscantaiarPEG, melestlessofvanying molscylar weightoptavided that

f t h d | . n n . B
the &5itgRTc HFALaLNoss TP UPLYRIG T dRlemEe L a3 Rlodatons at
somé& 18! ¥ BtAuRky AvhieR raby sl bacddtiveatd of ¢he arithmmetic mean, as
organi sm characteri zed b

i Iythat state, For exa;ggcje a

wouldusmunaerstaaskinghe @t chopiosguslyuPEGe T $20dneaps FEG yghose

t.i i i i .
o ATSSASE R Do AP KL 586y 520 20))058R84, win
arithPAEc'fReaH subRict ftﬁﬂwl?é\teiaﬂm notadlcabcmien grhese ﬂEG molecules include,

resent | ntion. "Aver [ " '

but dresiairianiedtip, sHepIa REisrRRe e i i ABPIo: A upl BrhE Elvely
smaﬂ%rlalggg rggée%l?@ %‘?@.loél’rodﬁﬁogm,%@fdaﬁtﬁﬁ Fﬂﬁ?gﬁféejtﬁhrged( epfonally with

S
nmposi tion, regardl’ess i .
a linR6ERtiotsul@Butih as depheendl niato asingle mMulecule iavingoa higher average

molGu GREYEIoRR @bl 0GRy 0GP cer8hs 1 | odal ( one may

contai n PEG nol ecul es of varying nol ecul ar weight,
pr exbfatbrhiby@he integrity” means the relative absence of functionally

significant modifications of a cell membrane as a functional component of a living

cell, as would be understood in the art.

“Detectably altered” is given its ordinary and accustomed meaning of a
change that is perceivable using detection means suitable under the circumstances,

as would be understood in the art.

“Growth pattern” refers collectively to the values of those properties of a cell,

or group of cells (e.g., a population of cells), that are recognized in the art as
16
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the arithnmetic nean of those nol ecul ar weights is
determned to be 3.5 kilodaltons at sone |evel of
wa@eadnarys whi ch may reflect an estimate of thECT/US2002/037948

charaidriZMB ELIF gfBRRR, sdch avng deheratiorersoubling timehef thetcell, the
Anal ogously, PEG 15-20 neans PEG whose %ecul.aé
appeaesinggtaf topegraphy ohainaseent arovp-A] asls ahomer Yagablgs

ki.l odal ' : ri ha&; i
ecod SR DR o R AT S e or
cell oPgtods 6f dells. | i mited to, sinple PEG pol ymers. For

exanple, a plurality of relatively snmaller PEG

mol ecul es (e.g.,. 7,000 to 10, 000 dal tons) . S .

i Sinkdaiting;e e its, oAy a9 3eAUSIOTHEY AT e fhigting with,

bore a iy | BRI kpieblegibhldtRingevieeags that

redu g o e B B B Oy 55
morphGiddicatetngaés madegnote,diffinedtror praventedantivelyabsence

of functionally significant nodifications of a cell

gg‘%g@{ég F@él @ﬁﬁ@@?ﬁ"%g@al‘?ﬁg%%ﬁ@%aﬂ%é@%b@ﬁg{&gon & ldeneration
of angéfxét}zﬁt? Shatact@istRbf RA-| dlinfadhesimn dTasicaliy, Gred levtinfadigsin

change that is perceivabl e using detecti ans
exprassion ivelvesdeandationceira st lesv/adhesin-encaging H‘?{}\é&% yield a

i . M t u . L. )
Pl SSFURATRRR bBYROGHAE bayinGat fhktiie ifity chiaRicteristi of PA
lectif@lhesin OO iopally (PA4 ébdtin/4dhesin furthpotiadestrapscription of a PA-|

cells), that are recogni,zed in the art as WO
lectindadhpdia-enradnaTsNaI60Rd $h6 AorecttRDed BNy cel |
growt h, such as the generation or doubling tine of the

celd iﬁhbh@rn-iﬁﬁﬂ@étﬁ@t‘?\%ti%” tETRRIIARN Ihcpéage MABeeTtivity ofia given
of e I's, and other variables recognized in the art as
targetqetg.j PAtliledir/adkesin)iheoughdiueeiprindiress influsios ofan epifhelial

of cell .0 roup of.cell. " Lhi tingtei.s Qi
cot. i St 5 AReBL kG Rulon B kAP iR v
activaiibA-of Prefitelin@dREsRr IRY&BD 26 inEesaseXatmtqolypeyitiiets agivity
_nmor phol ogi cal change means that  norphol ogi a}l1 ch%qﬁe iroct
attriblstabiedo the iniviot ifidence of aprasvibeliva BARITegeg thropgh the direc
or, PA-1 lectin/adhes] ' e
conh5t b GAEE S B ARERel ALk
characteristic of PA-1 lectin/adhesin. Typically, PA-I
| eqibrfhattipsalthfgeXisrgissn its drdinalyasd acausibanedoneaning of an
PA-1 lectin/adhesin-encoding nRNA to yield a PA-I

altenadieniimfBhesi n pol ypepti de having at |east one
activity characteristic of PA-1 |ectin/adhesin.

Optj, a0 gen’ Sebhs/AshRsgenitihichstie tasdbld e causing, in
tralhg:@?q%ﬁ)%tﬁég%n aﬁ]%tghl§ I egté?n?ladhesi ne- eﬁmcet)di ng DNA ? :
whole@oy paitdgutiderviedrsepsis incareaninrlsuch gsia hlémaﬂm‘f‘i%%@@'d

LAt il : . T ml _
pattiapig Knpwn iy Ge et areier APt ARG it Miblifinerein Aegative
bachli §§&t a®thd PYélidshohadd tens Pseludemapistdeligimabsa)..

“Ameliorating” means reducing the degree or severity of, consistent with its

ordinary and accustomed meaning.

“Pathogenic quorum” means aggregation or association of a sufficient number
of pathogenic organisms (e.g., P. aeruginosa) to initiate or maintain a quorum

sensing signal, as would be known in the art.
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cell. In the context of the present invention, for
exanpl e, epitheliuminduced activation of PA-I

wo e@iiosr7aglhesin refers to an increase in that PCT/US2002/037948
pointdeRtiofeisiver ity bidinagtdrd hedustoreed cmdadmang mxﬂ interplay, as in
i nfl uence of an epitheliumma feste

the infprpiay bebrarruet amPNg Ve Ar e 08&6\ 5%‘3?9 uliggmglecules,

cells, %HCF&'FG| ~ pat hogen.. 20 "Mbrphol ogi cal change" is
venitsTordinary and accust omed neani ng of an
aI teration in form "Intestinal pathogen" neans a

patmgeaplmamtEmlmmiséame causERR, is llvennbeéneﬁnmg this

phrafia gt ebftred iRl e surrs T BanoayyrSid: B Pelt

resns‘éch% é@&éﬂ ebitlﬁ’éhal tig&he!dimeh & Aoh-_ReRIGIVES dSeftpipi adsessmg the

as t Pseudononads e.g., Pseudononas
statuae)fdlghhpmjlons benyasn epithaliahcelitcinmn epithaliahfssyr
degree or severity of, consistent with its ordinary

o BB AR IR e R PR TEA ety

asso@ﬁt:h@%ﬂloﬁg@?ﬂﬁn étﬂéné@n@pené’d ofitimegi nosa) to initiate
or maintain a quorum 30 sensing signal, as would be

e e mracuiogt e 26 Rege, g o e

repr eg'it?ﬁ 191I'P1a ﬁ@%@t&%ré@ﬂﬂhéﬁsleﬁaﬂ cSBjéétp(ba%, a@sll) that is not

_ etween or anong two or nore biol ogical
symmmetmbat.ts such as nol ecul es, cells, and the |ike.

Tr ansepi thelial Electrical Resistance," or TEER, is

i hi s, i. .
o P REiEarEaPisfdsdavy aiSa RiPRAGA SR Igres piifrdscBpy, is o
techh@%‘e%ﬁ‘ﬁé@.nﬂﬁ? %Sﬁgﬁ‘ﬂeédﬂahb@koﬂdgﬁ*apﬁlcaw\dmapl’oflassubstance by
non- excl usi vel'y uSeful in assessing the status

having greaniigred mlohRtrareisedns SHERRRID aEarapIn gfaster scanand
smgﬁggrgg ﬁs%y{égﬁeﬁ@s fo’%ggegc*ﬁﬂﬁs)robé dSf¥&ibAd SsUsliia We)’understood

ani-ng calTy ~associating f
in thegqrger than a transient perlod of tlne 10
"Topographically asynmetrical" refers to an i mage, map
or ot her eﬁﬁsentatjon of the urf
¢ hr*Beataesiich spmpssten eans a oy fitfort st omeoyps suitable for

therﬁ%m adrﬁ?hstraﬂ%tno% S 1V Fgfﬁmfﬁeﬁ RPN a huﬂheﬁ@pamwn Rsferred

anning rorce m crosco I's a technique for
phaamageuticagcembogitiong sctondingnta ﬂjlpdgV@pilﬂrb@mmnﬁ@e afsolution

ba|afh§§ érg p*%geg&%fe?%agﬁﬂs 8f|l%aagﬁ | evgb?glc %ﬁﬂﬂ)ﬁg r{gﬁaﬁ eRdctrolyte,
dexﬂé@%b&teﬁ@@ldtb%é%aﬁ%oéﬂ@@ qfflinnBcaiiase, D-galactose N-acetyl

' ecti ons, as woul be understood in the art.
D-galactosamine and 5-20% PEG (15,000-20,000).

“Adjuvants,” “carriers,” or “diluents” are each given the meanings those terms
have acquired in the art. An adjuvant is one or more substances that serve to
prolong the immunogenicity of a co-administered immunogen. A carrier is one or
more substances that facilitate the manipulation, such as by translocation of a

substance being carried. A diluent is one or more substances that reduce the

concentration of, or dilute, a given substance exposed to the diluent.

“HMW PEG” refers to relatively high molecular weight PEG defines as having
an average molecular weight greater than 3.5 kilodaltons. Preferably, HMW PEG
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"Pharmaceutical conposition” neans a fornulation of
conpounds suitable for therapeutic admnistration, to
W@20040i77g8 ani mal , such as a human patient. PreP€r/Usmo2037948

has aﬁfb%‘é?ﬁg‘éf%lé@llaﬁ@ém gréatesthancdkitbdegtons arlue in partictlasn

onprise a sol ut bal d
embOGIrBelnfuso HM\Y BEéf ﬁggaaﬁge%&%ﬁmgqu%ﬂlrsvggs {%fslpﬁat 8 kilodaltons, at

east §o Ripdt S ana TRt PR FACEPMPNTRIT, oce

N-acetyl D-gal actosam ne and 5-20% PEG '
( TheGoMbRIAGAH@IMpleAdjustrate smbodiraentsef she inyention. Example 1

descm@éﬁgt%ggagpq%@%, q%aiq(l;rpg%é&-tdenﬁg ggﬁg‘l\gﬁa\? d%g gﬁg é?féﬁ’om%@d mice
by h@#‘ Fﬁtﬁ@&ﬂﬁls b[qi’\g PG VExtaﬁhpIé’ QQilwﬁséshﬁowmmAW@EG prévents

0-adm i st ered |nmrunoa? carrier is one or
pathdguneacﬁtdrenaeldmmteﬂmal eaithelial asls.t ﬁéamﬁ’iﬁ §L§ﬁ‘é@€i‘|§|‘i‘°"‘é‘dMW PEG

R A

oo TSR, Goriiet e i pEONsatoel b o
membtar’@:lmrt%rlty&ed)fg}ﬁth@g_@l% cExaaples l|hj§U‘ﬁF§S ! grpargclat\éq? %@g'rgghical
conqup@?@%; N—M\/_ﬁ%@%&%&%@ﬁ%ﬁé@a }Jg §%\%ﬂ% ¥SHeE ‘microscopy.

Ex nl?&éflet@@&%e@aﬁ%%u -defidnieractioas afectad by HNW R/Eﬁg hExample 7
greater than 5 kil odaltons and, i I cul

descehes arexantiye VPP Geineine rore i ieel hE nintan Jrrample 8
dISC|§%?%Mﬁ;1%%(1% 118r'n‘?%ﬁ{(rﬁ@sacparﬁﬁusﬂa%%ﬁtofmw Pz Suehsas iartde

and tons. The foll owi ng exanpl es
treatiridnt iathdds efrthedinwentien, end: dmrésposdinglits. Exanpl e 1 5

descri bes the protection against gut-derived sepsis
provided to hepatect om ZEXAMRLE 1by hi gh nol ecul ar
wei ght PEG Exanple 2 discl oses how HWV PEG prevents

HMWériE‘@ﬁat@&qujﬁet gut-uahesuug@snse @mmmgaouehegatectomy
a € reveal s how HWN PE i

Vi MT@B@@/@@@@@@M ANg8 Jq@pg@cf §md ngoahlqugt%@{o?'ny using a
coneF et AERTRLA B HS0AER EE?EE?‘L%**“'”X?'E%'S“P"‘“‘* hoppy lef
|obelvlﬁzli§3penﬁ©rme§d .eGontrg] mide padérwgpat mariaatior obthe liver without
nopaRRIoPC EoaieEoRAEROY ARG (OTIRD O s paaliel SBbel mice. In

all nﬁ& TPYGARE of f?@ﬂpbﬁ(ﬁ damardfi@seddotorrls aérebinosa PA27853 was
eractl ons affected by HW PEG Exanple 7

lnjeqte@vr&ntthebasetdﬁtﬂm&ce@nmg)ytm@% oepdis W'U‘r’ﬁ'é"eo‘fmqtﬂé in either saline,

PEC 1B & Pe e TR Pakr pate ShAReNEbRAMRI R WaGhPPELS are

comﬁ?érﬁ%ﬂ% a%lléﬂil@ PEGEN6i20N hading arpaverapenmolegular meight of 15,000
MV PEG pr ot ects agai nst ved

to 2@,@Dﬂdﬂ|ﬁ®@83@% pemkinationsf Pha| /8 ggpg?%Ggﬁeg cm( n%y joined to a
phenol s heH\e BEE% ﬂHQJa%Cé\Fe‘?aéé’ nEieANISFheBAt ¥f 7TD(Pto 8,000

daltons and the PEG 8-10 has an average molecular weight of 8,000 to 10,000
daltons. One of skill in the art will realize that HMW PEGs include compounds

having any of a variety of PEG subunits with each subunit having any of a variety of
average molecular weights joined, preferably covalently, to each other or to one or
more linker molecules, which are relatively small molecules having functional groups
suitable for joinder of PEG molecules. Suitable linkers substantially preserve the
biological activity of HMW PEG (preservation of sufficient biological activity to realize

a beneficial prophylactic or therapeutic effect as disclosed herein).
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conventional protocol. A 30% bl oodl ess excision of the
liver along the floppy left 20 | obe was perforned.
W@w0E177811 ce under went nmani pul ati on of the | iREF/US2002/037948

With bedsr tohredtied emmstatisowesp ef PEShfalthadd-laurtdusation of the
groups each contai ned seven mce

expevglenehemezgie s sirected Biq ity sa! bawshbisyRagria f mi of saline,
PEG 636%% %F E%%? 1 géﬁf \%neer\cq?étedl r@trS fRIL IhFHu fthe ﬁ%xhﬁél%d%elt e

dir unct re diluted in either
punctakisite, waé’tﬁ&i 3ff3Mith arsHE’E(Euréaﬁd thereesym Swabbed with\adgghol.

| ow nol ecul ar wei ght PE 25

Vicouaterabi oot B togeSaaes 553 1RRS o eaISTTGEN B b gy 46 nowrs
wei ght of 15,000 to 20,000 daltons, is a conbination
ofp b S%Gcﬁég%n%%uﬁ%% Br FEG a5aieaid dedrpinsahdi ® of Flghenal A

ring has an average nol ecul ar wei g
statlﬁl,camy)smlf&mﬂprotdaﬂl\ta)afﬁedm 1629 g/aquigrgmagd by the Fisher

crach e TR P oy R LAl b 20 v

detefrﬁrﬁbld 48 HeCsRAPRG05)0 chaviaRstatiny batterial aufterey affceEEG:ontents
subunits wth each 'subunit having any of a var %}
éO surglcal

(fec%),ewizﬂj‘@d resicatougpsadivghic @] blogd 24 hewsdplewing

ov,a

oo R o ) AR SO e PR v

ANdelGéml@ﬂ@{ra%”cD?l Bﬁtlsﬂlualtw&@g rifitant incieaderin dackiE@l counts in cecal
mol ecul es. Sui

conimbccir e, ot able ket sibpntiel oo A

S|gni?iU£ﬁt'fd:éc98%sé’ IQLQQFZFH tHaAheY 'ahM bidbd Bébt'eﬁﬁl &Surits was observed

pbeneficl a ctic or therapeutic effect as
for PEHG GSBﬁéeWhhe |PeE(E)rI5 2(190Mﬂe£t®l@4drewarvtee PA27853 from disseminating

/ US2 In order to provide a constant
to th@ﬁ&?&@ﬂ%ﬁ@?@% he 48-hour duration of the
experinment, the needle was directed into the small
bolﬁﬁbu&ér‘néH% aBRsiho$d sPhingl C0785BERAR73530is #RGN-mucoid

was i njected retrograde into the proxi nal
CIInI(TEH esolptmfmruraabl@me:wse t B@QCBWCE\MHJﬂC@%Pi {raph ﬁ%@d” mice
prerqysgyﬁglﬁtl) \éﬁ g(&%\@?ga&gg g.ﬁ %H\%ﬂ%‘feéf‘ig tr’ﬁéﬁﬁ%ﬁﬁga §tate of

chm@éltéfe%&s éPCdSﬁo rsammatam hesrsf Mlcé’EijEi:téwtcaslwméapamtomy
panel b of Fi 1. st atl i cant .,

withpubhepatpolomys ro %'WE@aI%SE‘G' s'nt?éiY%(? H&H% gRpugipgsa, survive
comﬁeﬁ?@gptl@iﬁ%% Tc?ﬁtca t@ nQ oqgég_)@&*{ Th&) M dBtBimine the ability of

I'VE concen Fon o 20 was determ ned

PEG eoltioh8td Préde®b br lawerQuartality an this nveds] c20G 1l Q\UPA@?&@S ata
of cecal cont

o B, SR RESEE Sy I ot o
polﬁ?ﬁﬂé g&% A%%CQ Bg%rs‘iﬁqﬁ‘EGLm-QO} i PE@B 45 wad @Rosen as it

ANOVA denonstrated a
represamlsﬁhe cadlegulsr gwalghtcﬁerE(Bﬁ thashevei hearmavailablg fos slinica! use for

the ‘eoqt &S\Meﬁ‘és fggg&fe&@) n{}\u %q%ﬁ@ér&ﬁyv FIHI;’Q %@ﬂ.& ngoaé%glr)]fh g € the
mve‘ﬁ%h%ﬁét%én%@s&ﬁ%adi 'FndIB@ullar we 8h@@ JaBjipbetrasdret 520 kDa.

counts was observed for PEG 3350, ile PEG 15- %(]2___
SUweme@suamspwemenntr@dummgim cepHibysdifRa AUNRre. PEG 3.35

had no effect on mortality in mice following hepatectomy, whereas PEG 15-20 was
completely protective. In fact, PEG 15-20 had a statistically significant protective
effect, as determined by the Fisher Exact Test (P< 0.001). Dose-response
experiments demonstrated a 5% solution to be the minimal concentration of PEG 15-

20 that was completely protective (P<0.05; see Fig. 1b), although one of skill in the
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to the liver and bl ood of mce. Pseudonpnas aerugi nosa
strain ATCC 27853 (PA27853) is a non-nucoid clinical
w0 saasE7$ rom a bl ood culture. Direct cecal i nPErUSN2/037948
art wﬂ?frec?:fqn@é"th%{\?lWPEG soiaRonPoENeEs tisdry 536 ivpait el expected to
bl oodl ess surgi cal hepatectony resuylted in

provrdl\sjtl sameqrpiectian ansdp#us, sAtwRBndhe AeoBP &1 She R%esﬁ&ﬁf%’e” ion.
ce
win e BT L Y R i Bt st ey

analy@%fcbfglaﬂf@ﬁ@e (AMOVA()_%‘demonsﬂraEdleysmtlsmw s;gfyﬁ@antnm@gase in
ns of sepsis

bactegial Couts b fif pesal qoate}ﬂi%dﬁH?o%?r q‘NSW‘ﬂ@PP&F” ‘% FO'%W‘”Q
hepaldlidnyRE€h.00490 Alig ﬁﬁhcerﬂ?egﬁéaﬁ (P<0.08p ﬁﬁtﬁbrmbr and elocd

_ us In one of vvo 10%(vv/v%
bactegial goute sva oldserpet! yart H’I&G&ﬁﬁ(@; whilel PEBEB-203mmipdetels

P
prevaripd 2B ad GSReTRERING Hafheniet Asuoal oF i o PESE 15-20
com;ﬂéﬂn‘!}) xﬂﬁlblt\ér?ﬁgéglssénﬁﬁaﬁéﬁ? bf Redtival PACZSER ety fiyer.ard

sol utions according to the invention

bloodé’umamr\é?lg te)e dTHmdatrohdisateathaigheaction af PERseletigRsipvolves

i O are SETPSEGELTBRLPSEP T (O o

mamW?Jﬁaﬂ' deli¥ (1.8, ﬂb@@utf PO JPMEEet it Ibatterizl groth patiePEGan be
was = conpletely protective. In fact, PEG 15-20
demmﬁjraied;t atistically significant protective effect, as

determ ned by the Fisher Exact Test (P< 0.001).
e 653Bledembh Eﬁéﬂeg%% raliGebAhRnBRANE ?lrélé
e"the"mnimal concentration of PEG 15- 20 tha
attribtRamb ed ghvdpn@édzsl;-psae irf Avice 6Bbjestsd i sprgicabinteryeatiguifithe

oy S s e s OB s LS e

is us%ﬂjl% déHiﬁorgitHeeﬁl%rt%h@Wates% Mﬁhﬁnﬂ%p@m@ d reducing the

rotectron and, thus thin the
Ilkehhoo@ef nfortality iprasegiven mmmm@h suobvasqarr@grpgal likg man, subjected

bactelal unts i,n the
to & physigoaR! STFEF Surl S AN AR A ED AR A B DEbRlec®m, 1tis
expettéd {Ifatt'l-ﬂ\ﬂw PES tHrbpy ¥l bé REfeERESIN rlfnemdmocbfqrreadantlng death or
counts in the cecal contents, nucosa, liv

SGI’IOU’S ihhess asﬂdom/bed gwthq%epml@whgnyn@teme@@g)fo?g\wmgqﬂe physmloglcal
s Bt HGRG pERESFARH B Tyt BEAMPED PEfhe g o uses

pnorlt% P stRoFLat fhessiny @Y n?ﬁ@oﬁéﬁﬁ'ﬁ?cafrep mndies smmlmatanngs where
t He Ilver and bl ood o

lntrqdnlntubn obthe: stecss l§§%§ﬁ¢'ﬁﬁh'%ﬁ°i?w%&€sfﬁﬁh‘a S%@‘%@%‘g 3 death.
Y LI PR g dr v

diseai6 b rbabEMAahadnditien assoaiated otitrogutaderived sepsisit PEG
concentrations non-toxic to mammalian cells (i. <_

about 10%, no effect onEMAMPLEZ growth patterns can
be denonstrat ed.

HMW PEG prevents pathogen adherence to intestinal epithelia

Tight junctions are dynamic elements of the epithelial cell cytoskeleton that
play a key role in the barrier function of the mammalian intestinal tract. P.
aeruginosa results in a profound alteration in tight junctional permeability as
measured by the transepithelial electrical resistance (TEER) of both Caco-2 cells
and T-84 cells. Caco-2 cells are well-characterized human colon epithelial cells that
maintain a stable TEER in culture, and this cell line provides a recognized in vitro

model! of the in vivo behavior of intestinal pathogens. To determine the protective
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The exanpl e denonstrates that HWV PEG reduces the
nortality rate 15 attri butable to gut-derived sepsis
W0 poorioe7$ubj ect ed to surgical intervention i nPCTES2002/037948
effect 6f PFEG o Fpakhigiho s PARZE5B4inducE decreases ifOIEER of cultured

di cat t hat HMV PEG [ ful i '
cacy i | 3 e s AL B o
cac 43 ) pRABAA o PE v g,

TEERWs sérimjiyanbasuredder 8 hobrsaand theagiaxémabfialj én ¥ EGR gecorded.
partial hepatectony). It is 20 expected that HMWV PEG

h i | ffective.] h f ing :
o RS a0 frserRed adSridulEe e ey SUfGNoinguced
decr%é@& RMEEERAFPLAR YT RE dbfepiiRiaicd AdFigad resiesenttheangan + SEM

uring post-operative car e}. ~Further, HWVPEG ther agog .
% masiynad éallineEEE Briram beseling of Binigaiegulbree fxTN@lsenged during 8

nourB 7 ABREL Bk % e 107G RATHIEL ARG sgpitan
decrbhse I PEER! a8 Jdntuifstidibd @b Sao-AeslishexptfscNUVFAZZ 853, was

therapy is also useful in aneliorating a s tom, .
revesiedday newasi ANOYA (7 <Q04) oA siptisiaall siapilizant potective effect

ont as%\ﬂglhta@% .c}lﬁegl@ﬁﬁéj]é@gv@%%nﬁon k& REEMEBBG

ogen erence to Intestinal epithelia

(P<O00hY. FignebishiowsaCacaolraetisdn dhe prasencefof G Sp3% hed with apical
el |

| kel 3 | Kk | e |
oAb e B e P9 Sahe bLEE 335,
disrﬁ%@?ﬂf MRS BB kb njdhofayere tripnslidg gcﬁfeﬂly'ér?hekéhttbﬂiéria was

Ional perneability "as nmeasured by'the )
obsdrvadseith tekd flaating 3@:40i nisronsesbevatheemonslwer seafflds (Fig 2b).

o G e T eS oL oo TR A aiRea g hours o

PA27B5S Rl Sresbabl of PEICR15R(; bhbWwsso evidehde of fiedting ¢elis in any of
provi des a recognized in vitro 35 nodel of the in vi

the jlahes examirted. nT ke protertiyeaetiegiet £EGJ Sl epfraro-2 el integrity
wasGeptipias Wisadces baasda et tes sraeRed 1/ 1834 higner recovery

of bAGEFS S e &1l $uperRattints fllowirgla 40acur Expusuod &y 406 10%.chd/mI of
107 cfu/m of PA27853 was apically inocul ated onto two
PA2Z863-2 cell nonol ayers in the presence of 10% PEG 3. 35
or 10% PEG 15-20. TEER was serially measured for 8

hogh% Qgigtéd@édf‘ﬁi E ult‘h?éc; hiifhahERRsRSOESIBEliaPcéMR! t the barrier-

PEG 18- protect'ed significantly against the P.

disrg;@ﬂtin@géﬂf@csaoitf ﬁga_eﬁuyéndm; rasgadgech bviﬂmferr:@axn@naape of AEER, offers a
a presented in, Fig,. .fepres mean . 0

pradigal ARTORGR 16 PHADNZENS oS BRI Reri TLPRG B facd of a

chal%(ﬂ St iﬁ@éﬂi}\% QRuesyes. duling Niddue of the tAdvapalitic value of

sure to 1 X 107 cfu/m of PA27853. A statistically
PEG 1§20 isdhat epitheiabtigpsport furmtion {Nadkirmehaagedglugose transport)

, 0-2 . cel]ls exposed to PA27853, was 10 reveal ed by
IS U&%&%@/%Xﬁbﬁﬁo(m%l). A statistically significant

protective effect

Thus, HMW PEG is relatively inert to, and has a stabilizing effect on, the

intestinal epithelial barrier. The invention comprehends methods of treating intestinal
barrier abnormalities associated with intestinal pathogens such as P. aeruginosa by
administering HMW PEG to an animal such as a mammal and, preferably, a human.
An intestinal barrier abnormality may be revealed by any diagnostic technique, or

other means, known in the art. It is not necessary to identify an intestinal barrier
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on the fall in TEER i nduced by PA27853 was
denonstrated for PEG 15-20 (P<0.001). Fig. 2b shows
w@aweAnZreel | s in the presence of PEG 3. 35 and BET/0S2002/037948

abnoﬁlﬁhﬁt@'pnoﬂ@@ﬁﬂ'\r\ﬁPEG PAGHAER, hdbesr. 4T Helowscast and high degree
co-culture in e presence of

of safeiy a@m@at,;edc\@ntm %Wo?ﬁ@eﬁf%atm%g Ea%%éﬁsé aearqayH Rii8Pietor botn
proptﬁﬁ%{;t?cr éﬁbl ?ﬁ%?e%ﬁﬁ%ré@té&‘t&fér@ aftJri%thr |§|le498 well as

ons nonolayer scaffol ds
treat@ent mhodd:amllefdtto atimalnegxhibitipg sat dﬂa@@@@ Sglnwbm;charactensnc

of arphiseanelbat epaanasoalsy. RBAIVIE PEF GErE R b mels yge

L e e @“%2‘“@'3‘?%2”%5.*’?"@*‘%2‘? petoraly,

the rasthods atcedd védute ersalininateethiess ffegtih of guic n\m sepsiefiopya
a 15-fql d higher recovery 20 of bacteria in the cell
treated QEG#USTnt s fol | owi ng a 4-hour exposure to 1 X 106

cfu/m of PA27853. The e of PEG cul tured
human i ntesti nal eplthe|é)§&\n§&:|ﬁ1 to the barrier-

dlsruptl ng effectsof P aeru as judged by the
:: - > Ieg approach to

f;@‘?é b%(ﬁl‘e@;ggdn cﬁhf] JPKlﬂécﬂHPAd*é@rrf meP égmc@a PARTEES was

[ 'enge frominvadi ng pat hogens.
incréasetilie the vedenof noite following m@petnqt@nmr@dolayed pikgy role in the

Iethai)@gfé%%f}t %q?rtggg‘@gt ? E lg'ﬁeg Ws’%qﬁ{%ghh% aﬁl\séc lﬁ%ﬂéﬁg"%ﬁ% "a""3|gn|f|cant

wrulﬁﬁé@@éﬂé‘?mmﬁiﬂ% tHdVMOOEG imtastind BY faetiitating ¢hé adberwné of
as a stabilizing effect on, the intestin

PA2é'f35$ It@th%eplﬂwhuneas WENeaS h)o@vfﬁa’uaa ac@ﬂﬂ&f'@ﬁ@ﬁa%mﬁéfiﬁfﬁﬁ to the
oo, DI A Bl NG BEAPREIRbBSa o et

by tr?é?fréﬁscfmﬁ@nbl/re}dlmmr RhiR angd |ﬂ§MAgHEt3> actiatorn@d+HSL s ixpression .
as a manmal an referably

of Phelin A2 bdoNaanet grivaormased Dudreaoine i Sl iso by
contégf\nﬁh%é%o Ple Iéét(.lfbjfe - i %eIJﬁBPé’I"ié ?r‘éﬁta,“ﬁba Gist anHtsugé{/rBtants

ecessary an 1ntes rrier 2
fronQQ@éé-Qﬁe'{I?@JIﬂB@'sé.USZOOZ/ 037948 abnornmality prior to
HMN PEG treat nent, however. The I ow cosTand Hi gh

E@r&ﬁpg['\g r@%% a@%gfulggtp ofa(pta yggt h’w eﬁ%f qﬁ'géfﬁﬂtl at the
tran8GRtional (86 T@traﬂawabw dbRRmeh WQWG@edtbyrmeknodmed three-
ordani sns, as as treatment met hodsa{gflled to

detergenthsthedhi ancxbleﬁgN%rB genesatedriy BGROUYIRY BEEEI$stic

o AL IR SETEP Y Rl iR O PRScaToo.

TCEPEEQR ENDGMDV\Q) Qn@ﬂ GSrrBrﬁﬁénsﬂ H (G@AC%GEWW&ATQCCTA) (SEQID
preferably woul d_reduce. or ellmpat% P

NO E3), BCCTAAGGCGEAT Gl GARTITS (PEOMIAN A cpadoloned infdine

pCIﬁ.ga\‘/% ’?‘o'P(IWénlf:lr?fc.). The inserts were sequences that matched the

sequence of either PA-l or 16S. Specific cDNA probes for PA-I and 16S were

radiolabeled with a®2P-dCTP. The specific radioactivity was measured by a Storm
860 phosphorimager (Molecular Dynamics, CA), and relative percent changes
compared to control were calculated based on the intensity ratio of PA-| and 16S.
Western blot was used for PA-| protein analysis, using rabbit affinity-purified
polyclonal anti- PA-1 antibodies. One ml of P. aeruginosa cells was washed with
PBS and heated at 100°C in lysis buffer (4% SDS, 50 mM Tris-HCI, pH 6.8);
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10 HMWV PEG i nhi bits virul ence expression in pathogens
The expression of the PA-1 lectin/adhesin in P.
waerugiTiecsa PA27853 was increased in the cecurCDUSINZE37948

immuﬁw@bld@‘ﬁhﬁg/sléaﬂaé ?@P@ﬁﬁe@mﬁ gibetystehresfanegt protedhs aftenéricine SDS-
|l et hal effect of P. aeruginosa jn the ppuse intestine.
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in the nouse intestine by facilitating the adherence

of P 3 i - - .
kSRR g 3074 T U e ol enokiramaing
moleexet@xHS Aresniied imatsististicRly sigeifisast icieasen(Rx<0.001, one-way

ANODEs i RS o b P BB SR B prosence of 10
% PEE R E55hA hhibitdd %Hg%&&b%’@%?&@tmyﬁmvmm 1:204BEed). The

y éxposure to 4- also b contact _with
minirfamceangletdly inhiaitary zooeemtrmfdﬁéep‘r%aam CoridSL-dngHced PA-l

exprasgi Hes 20p dR<001 GORHAY AN oE B A radtBplc Bfdmination
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C4-HSL demonstrated that C4-HSL caused a morphological change in the shape
and pili expression of PA27853 (Fig 3b). The C4-HSL-induced morphological effect
was completely eliminated in the presence of PEG 15-20, but not PEG 3.35 (Fig 3b).
PA-l expression (MRNA), induced by 4 hours exposure to Caco-2 cells, was inhibited
in the presence of PEG 15-20 but not PEG 3.35 (Fig 3b). The protective effect of
Caco-2 cell-induced PA-I expression with PEG 15-20 persisted in experiments of

overnight exposure.
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incubation times. Growth curves for P. aeruginosa grown overnight in TSB media

containing either of the two PEG solutions demonstrated no inhibitory effect by either
PEG solution on bacterial quantity (Fig 4b). In fact, the growth pattern in each of the
PEG-containing media was indistinguishable from the growth pattern in PEG-free
TSB medium. The activity of a housekeeping enzyme involved in energy
metabolism, lactate dehydrogenase (LDH), was measured at various time points
during the exponential and stationary phases of growth. LDH activity was measured

in a coupled diaphorase enzymatic assay using a substrate mix from CytoTox 96
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Atomic force microscopy of Caco-2 cells demonstrated a classical non-
uniform surface with brush border microvili, while Caco-2 cells exposed to PEG 3.35
demonstrated a smooth planar appearance on the surface of the epithelial cells
(Figs. 5a, c). PEG 15-20 appears to carpet the Caco-2 cells by filling the

asymmetries along a topographically defined plane (Fig. 5e), yielding a more
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Moreover, itingy effeat ofdiih REG iexposurefars suehcelisas difer et ffom the effect
that PEG 3.35 has on such celis. Although not wishing to be bound by theory, the
results disclosed herein do provide a physical correlate for the markedly different
effect on cells exhibited by HMW PEG relative to lower molecular weight PEGs, such
as PEG 3.35.

EXAMPLE 6

HMW PEG affects cell-cell interactions
To directly observe the effect of PEG solutions on the spatial orientation of P.

aeruginosa, experiments were performed with live strains of P. aeruginosa
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the GFP excitation. The 3D imaging software (Slidebook) from Intelligent Imaging
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epithelium (~ 32 microns) in clumped formation (Fig 6f). In timed experiments,
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oo iR et B s R A s o
dlscléégaeﬁér@f Yy é’%éd?éki ﬂ{atrﬂé%fﬂquw PEE dilbrtiueei al ellmlnate

crocolonies (Fig. 6¢l) adhering to the hottom
deletelieuswetll-célFinjeragtians in thet nntespn@éemcebeaweeadate?ﬂe@ %thel'eﬂ

celts gD atesea Ao T 3t Fies PRRES D ELF, fodicg ik o

dlseéi‘é% ahd/orasifirkidl @Bn@iloﬁg%‘aé’&faﬂéﬁ-\aﬁh guedetivedisepsisshed
he notility of P. aeruginosa cells. Nevertheless,

for the first 0.5-1 houpydmpPogpation in PEG
15- 20-cont ai ni ng nmedi um bacterial cells fornmed spider

d%ﬁ 3?@%% [_ﬁ!ﬁ Pf_fg%b%fﬁl%ﬁé@éOﬂﬂih@h@ ose to the

in seyeral
hothesinvestion e}SOI rrgvislearaetheds o6 pee\antiag ¥aiRH & dissases

and/Bf S conniont BY hn e SneE s pA R B TR

manir88s! ik theseombitbdsabih@ifetive weicurs & MIVeRBGeid adngihistered to a
above the plane of the epithelium

hum@mp@tleeif ar, an aningal gaigatimeee éh%rﬁgf 3'263' %ﬁc’é” ﬁtgag)? S%?qdministered
usmgI E&cﬁ@@é% 6@421rﬁﬁ'i§trté?§ohachaﬂ§|detéﬁﬁlﬁéé‘ifsir@“ﬁbuhhé dpﬂl‘hﬂﬁatlon

ane re-constructions were per or med

procbaammmmrmew aPrasfetaity, th PEGHaPED avErage ondlepdar weight

of 5,000, GlIb dation, dnerBpE BrelFIAPRLpuietRa Tt R0 q0 fattons. Itis
cont%Hp?%lEQﬁf&%b&?é%gc@b fﬂgy F"E(?lsdﬁcﬂ)rﬁﬁﬁ’étéﬂad) MThé eINWEBEGMay be

I'n exg@ml ments with
admirdstered prany sitabde fargi, reog a ager 801y asoa @ekpr eigam. as a solution

*sutabla RO ANEHE G BrmASIHsg) I BT chodsiton

‘comgﬁgﬁl C{HE%I\?}V\?EE@ \HHREH RBRFIRY, i?éb?t@m%md)lu‘eﬁfr&smwe for |nject|on into

Jacent to the plane of the epithelial cells at
an dmmhabladmlmstratmmamay heagcapplishmtusing any@&nwgn@rﬁhrﬂ\é@ itis

rese f P I
pertih PR Mo NEPER A IR G r apicay. i
soméuéﬁ'\ldbﬁm‘{hﬁhé tﬁE'I—g\AWPEG\heﬁﬁ)@SItbadjelmg abmimibtesed further
exam ned with Caco-2 cells in nedium. cont | n| ng -coe%ed L

contprtss$ areanapeInd §%l§9f@¢cfé<aﬂatb@\9é°lﬂm gopsisting gk d
R Pt B
ohg@é@ﬁhﬁﬁdel N- dd@ylm-gaiﬁmﬁsmﬁlnEEﬁeXEamcoataﬁimadnem agadactose and
Iactl?loggl flr? rarr?o aetrte(rergbodlment the administered HMW PEG composition further
comprises dextran-coated L-glutamine, dextran-coated inulin, dextran-coated butyric
acid, one or more fructo-oligosaccharides, N-acetyl-D-galactosamine, dextran-

coated mannose, galactose and lactulose.
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m croclunmping (Fig 6e), whereas bacterial cells
exam ned in the presence of Caco-2 in nmedium

weomiairTiihg PEG 15- 20 were suspended hi gher abpUBUS1162/037948

piragsnwintioRerosidiet Medthods of pBemting@nedriety of disspeds and
formation ?g 6f) . Intlrregex |gm=:\’rala d

abnOMLHQMWW@ PO aSSVPES PRAS @ tcgﬁhéﬁ’mﬁég't'fs|r?‘§p'aza\§ent"at°r'
assocd?t?ggp\é}eeqj&ri%)r}lg,gg&e&%rﬁ%gg%p%s Eg@r@tnzﬁﬁ; eR@roddlitidNakitsiotic-

manner analogous
induced dideh&x, Qﬁeuﬂlbntemlbmbus @.}dllilS’] iEflempriatory, bawsl dliseases, irritable

Exanpl e provi des a corre ate, for.

boweéarse@seomeqnmemeeﬁr%@lﬁ's BSBaP AU o le Faf e S Sthe,
dysbl‘pg é}%e"‘frﬁ&i‘oéééplg%ﬁﬁé “dh?ém@hﬁﬁﬁw R&dtiiafertign, sexually

Ic’activities as disclosed Herein. It is
transﬁmﬁ@cﬂ)tiséash,amm e ctfonHaW. PEXPesUre to eariwirgnmant GORtapinated

by a ggt%trgrréiguraégﬁ I%t%(yllll:tﬁg%ﬁ gé:(%l%%gp '&’og\ﬁf %gér‘oﬁgthogenlc E.
coli (Eﬁg‘t@t éﬁ@r 8@35@% Et&in (EHEGE Snerstypegatie E: coli, (EAEC),

e risk of diseases and/ or abnor nal
Closimlndn Mfﬁake ardanifus, dasaudameias aeiugiasas epdiTalia pgreescens,

oo ek, SAPRGRRF R, s S Rl oot

and ﬂg%ﬁbk??‘t iha p@efé%d&irﬁb@dmﬁbrﬁ@&ﬂﬁ%meﬂmﬂ of prsyeatingchronic urinary

tract iholion, eaiestisg SuRnarsecePy B MR i 338 Cpljetef e form of
a blaﬁgeﬁmgﬁb Eot &Q%%ggﬁ%ﬁﬂté&g@eéﬁe B%@htléﬁt é%@?np@isnﬁih of the

ject in her eo
inverdtibi Bigrerably usedng lebriazhe dudandom. admarwrefermd embogliment of a

S o TSP B PG i o e
inve e “ﬂr@fnd\é@ éﬁ e fdthn oF Qg@r &Ocrggfﬂh @@itb@l@sfoi' ﬁ:‘iﬂcél‘@p@hcatlon It

prerera tween 10, 00 0 dal t ons
is expenmmbasm topical applieation W%bﬂvaGFfEbnl Fyea@mlﬁﬁ avarigty, of

dse&&?%r@%?cﬁﬁ&@%ﬁgi%f%?é‘glﬁ e \é/ltﬁ gglofgpé‘BYotéHbF Qgéﬁls or

cream

asso%@%té Wath a SHiit@ArenbaticaedrPHysicagcHemigal aderts that pose a threat
fiatl ona? utge in a ph z:ﬁrr%/aceutl cal %ﬁosnl R
c

to manrqlrarmmablnttlaﬂnﬁw\smaldmaltl"horacgp@n | %u gB@r@ma& or phyS|co-

cheraff] rpSTtsI0rbAS 1 bRosiedRbeBl P furdibrfibRise injuring sk
and GHIMEREd Rileré® ativé or ase pparly soubke inythe aonepgsitianedof the
that the HWVPEG is adm nistered orally or topically.

inventio5 sonme enbodi nents, the HMW PEG conposition being
adm ni stered further conprises a conmpound sel ected

ﬁ?gﬁg‘%n%oglgr@{aﬁpmh\% adrggeﬁ’F veARstHARIY, fRaé Bhib/c mice are

m ne ran-coated inulin, dextran-coated
anebﬂhbﬂte@ aadiamh, aquefousci%- sahjtlcgn@deEGa‘\rEp -3@ is injected into the base of

the geRiBIiraR dooN IS EOE: M IHEEHOP Y b ap HEAr Spyge of PE
for tRAAhSHES GG i ogumasnt i nésdieiedirected int’o the small bowel
(ileum) and 1 ml of the PEG 15-20 is injected retrograde into the proximal bowel.
The puncture site is tied off with a silk suture and the cecum swabbed with alcohol.
Mice are returned to their cages and are given H,O only. Forty-eight hours later, the
mice are subjected to a conventional hepatectomy procedure involving a 30%
bloodless excision of the liver along the floppy left lobe. Control mice will experience

manipulation of the liver without hepatectomy. The preventive treatment involving
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30 conprises dextran-coated L-glutam ne,
dextran-coated inulin, dextran-coated butyric acid,
woee@40477m0r e fruct o- ol i gosacchari des, PCT/US2002/037948

admld\r‘st?é’tﬁir%f IDVYRIFRE 5 Rp&cted de xeduwue- orelaiedtertneniosigence of
gal actose and | actul ose, 30 WO 2004/ 047778
surgeaeﬂiswa@ﬂ/@ﬂmgedﬁwslsdﬂéﬂpﬁon provi des net hods of

preventing a variety of'di seases and abnor nal

g?ﬂg%é in?é’cgodec‘ HF@a?ﬁlllcsa‘UléTBE{/or?d A7 predEHEiRe BAreCHi QUbhdpets as

ventilator- associ ated pneunoni a,
mice qumé@pig\sedogeaad&;atmursmh agm@lwmlbfr@g@lflpantsammals as cattle,

nors oo e i LSO 2y arr

domeXl&tedtmfaE eMo‘F@é\Féroﬂ%'eCpr@%m\ieCmbtﬁdﬁ, are expected to be
pancreatitis, chronic fat |aglgue syndronme, dysbiosis

appll@am@l t® emamisc msmmgcthe&e hs and HifeoaxRegiaNGia Of Mamcpatients or

f
kRS B <A AT A Sy e oo, e
SWImﬁ%?‘saéarnQE\?l@ or%hr@m@'dﬂﬁlgfrﬁ@dlaa%ﬁﬂatsuebsmambpmeumoma gut-

anthracis, Small Pox Virus, enteragpatho gnl % E coli
derive&EBEESIS, eecratlaimgrﬁntemgil&s @nt@éﬂtic"(‘@@? 1arr

pseua Die n'gt?rggr eg 8{3'&\?1 IaE‘i mﬁ%n Jé ; el d]iQeégeO%’n’Eélﬂé BHdwel disease,

as aeruglnosa Serratia
neutr%eﬁﬁﬁ&ﬂaﬁocohffé qRaicrbatitisoxhtamic fatigHetsyndtaoe edysbiosis

did I b di
L e e e .
dise sregat%ﬁa |ﬁ¥%cﬁﬂ5égﬁbi§r}]t$r(e rMotérf]&Qfo Mﬁﬁpﬁ}ds‘?%atﬂhclude but are

ng suc i S delivered
not liritedt taeahthrax afid sandll paideAsinotédyabove, the psevaniiveymethods

| comér&saq”%{;“@ﬁfin%%wdrig o enBasitpnlp Ry R RRch b MW EEG, (520

kDa) By& r{ 8|dc bRBNAdinigtratioetroate, @b ndregeahothgr animal.
V |on ioterror agent, the conposi.tion

Prefaraw dhan gre\@rltlhe methodsere nra@cgﬂ&n tbeae mdlwﬁealsoﬁ‘trﬂ%fof

devqlg;%l ing ﬁg‘%’t‘gr:‘:fﬁﬂ?a?fs fgl 8%%5%@29%?% Sseth %}dl&f%tnﬂ@rméltcondltlons

but IP%eJé}Hter'nBIa‘?é@thhél gofhp6eitionisyarel méttmts&ﬁ&thahmmrﬂnh wall be
t1ons associated with any of the bjioterror a h
usefal in28thes squophyactie phthgerageuug kpleyto lgmqih@’réeabqr pre ent Suc

copchem c b QiafBAs &f man or
cisoBRe af SpFIF FBngREERT bl pRRRRhe, OF 885 pop gl
othef BRiFhsi8! or physico- chem cal agents include those
agents capabl e of burning or otherw se injuring skin

and which are rendered i BXAMPEE® are poorly sol uble
in the conpositions of the invention. 25 In one

MetﬁH’HQ%’f'mah,tehn%;@rﬁhﬁ%ﬁmo\feomtwwmwml e Balb/c mce
an aqueous

Yo sol yti.on

15The ineentignedlse gonianaplairs mgthodstior Moltedeg Ff\dm)”'sgat'on of
G, 7 L PR Foglpft 179 RO iy o el
HMBXPEG Reftiminisieredeaidne orsindionswinaiibn witb unlab&te@HMW PEG, and
the %@@Q@tqdﬂmw@émofmfg ggg@%oluss c%'qn{ermlt{]en% cﬁgdule
including simple endpoint determinations. The term "labeled" HMW PEG means that
a label, or detectable compound, is directly or indirectly attached to HMW PEG, or
the HMW PEG is attached to a reporter compound that is capable of associating a
label with HMW PEG (of course, labels not attached to HMW PEG or designed to be

associated therewith are also contemplated by the invention, as noted below). The
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30 The puncture site is tied off with a silk suture
and the cecum swabbed with alcohol. Mce are returned
WO oootlo€i7rs cages and are given H20 only. Forty-BCTNE2002/037948

HMW PEG id labeled tidifg aﬁytu@t@dtableLIbb@d{r@dvrt 0 theartaeditheREG is
hepat ect ony procedure inv

labelesto & oHelUTRHET Pyistesh o JRR0F FKIp Y ReHt Wibtsgoanize that the
Ievel%f‘&%ﬂ) V\?%%lﬁq H\q;]|oh tﬁé @?%él %rr‘lﬂecﬂe YR&BH | A ldefdttith. tdRe of skill in the

e preventlve tr eat nent
art wilibe bilentp Gtinviee ﬂ@@dbgm&faa@emmogzmmmatlmlzahon

oS, S b e BB 8ot
covaﬂ#& b@ﬁﬁ'tﬁﬁpls%%’&bsin luBeHreie prefBrRidy, TR sitEge alL@bel covalently

cabl e beyond t preventlve care of such pets as
boumi toel-iMWlHEs(a |$)pg5ferreldg§'h&rdﬁrtsﬁt/@f {abed @ifachment is adjusted to

subs?%}rtlgilm aral) )fhg hg:g' fIIC% |V%§H?EL@QFI§EW£&N3§ n Ef sufficient

b.ologﬁ%?%ctnﬂ oar@mnfé Bfﬁerféﬂm rdpafymtnamjrmrapyuneeﬁfect as
ese preventive net hods are expected t

disclapgd Ihe&bh)a Thishis tprieallyi &qﬁ\l@(ﬂdn@y @%SH%F% H'V&Woplifﬁf‘@be' ratio,
oo IREEA TR PR, TR oS30 el ralece o

HMWW UPREGaR is sxpetted tisateawideacariaty of labetowilcbesuitalde fiedatiachment
ventlfator associ at ed pneunom

to HMURETES Wikt Whstanta) pepsav N pf ine Digyegi Sefis: theteely

d| arrhea, pseudomenbranous colitis, an inflammatory

@‘Eﬂr)elg Rfsthplatdd b;? bl RIVBAKGH afk BRABGabel8&HoNePIAMNKE art, which

oco It s pancreatitis, chronic fatigue syndrone,
mcludijeseb rannolabes;amronmpmre,ra)ﬁwppborm|antd| & repgtasitineluding an

e D650 1L GES B L O = o
partﬁé’r”ﬁﬁfﬁ A QH%)ntleéir thatgbeslRes Metéb@bl&c@ﬂbohhmlrﬁ teb vioinity of

ant hrax and smal " pox. As noted above, the preventive
the repohieds Empiarssenamewewftartsu igpluge an enAvmRAliq gyRPonent of a

Iuleﬁg%p 3! n g?a{%%}':fﬁf\/ﬁpgq?oﬁrﬁﬁgr% rre%l?ﬁ% F/Yor%?értlcularly,

exeRpRIrY ?ép@r%mblecu%seihemablbiotlﬁ fewvidin &tmfptawdmmhtic&iuymes (e.g.,
are practiced on those individuals at risk

horam?)éllsb petigxidase,ducifasase Alkalite PRTARRSSy HE@J(HPQ Sgswted
e s RGP A pasBi o el BBl R pihenicol

acetMtHné@@rasé? eTHé usB dfisuh frepormér@nby\}eﬂd{nowm’fo those of skill in the art

herapeutic role to broadly treat_or t
andd$ deserikedin, gihoWnd PatentiNG: 8! /i85 4 er\f en fﬁf%t% éﬁg 752, U.S.

o RS WS LT ST
subgﬂgérxntgﬁ% g?:car?:ngz bgnnmmpﬂegttesjemmthbké_scdmpoum by répagter enzymes,
Inclegi BuraMO-HAIcra g Eorria Sab KSRk gl and Bluo-gal.
Enzyme substrates, as compounds capable of conversion to detectable compounds,
may also be labels in certain embodiments, as would be understood in the art. U.S.
patents teaching labels, and their uses, include U.S. Patent No. 3,817,837, U.S.
Patent No. 3,850,752; U.S. Patent No. 3,939,350 and U.S. Patent No. 3,996,345.
Exemplary radiolabels are °H, "C, 3P, **P, s, and '*°l; exemplary fluorophores are
fluorescein (FITC), rhodamine, Cy3, Cy5, aequorin, and green fluorescent protein. A

preferred label is a fluorophore such as fluorescein.
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HWV PEG i s adni nistered, alone or in conbination with
unl abel ed HWW PEG, and the |abel is detected during

WO e@awent on a continuous or intermttent schedlriUs003037948
| PRk Wb MBringTRE® 08 A gha invdetion maaaisorisvolTé enctrerthan one

"l abel ed" H PEG neans that a la ete
label. clonpraiambodiment; @6ﬁll§beir59|rYﬁﬁ ‘ioeléﬁn{})f?/éi‘? Raaagn W PEG
P t
v MR A 0 e

microbt¥\Mi¥cfad & treolabskdetestablys assuiciates adtineat Ieasinw pEgrobe. For
designed to be associate rew th ahe al

examplomempniionn BpthobmanBeRs uossserin AliEalrdfy HMPEG in
mann‘é‘fﬂﬁ&%ﬂ@s"%ﬁtﬁl ;{%%%@Qﬁ{a%@@%al é&wt%@thes HI\MNBPEG and

e label known in the art, and the
free (P&Gulnattabl@éua)l)egialtom biud-galfor sletefqtloneqftpwlgaru@teemeqlfgc B-

Th f ski th t I
calactus s conrN TP aEaRD IS S BRMERE B S, poleres
(bluegé{d?ﬂc?ﬂdl es ﬂ@p@‘saﬁbé lof al Iacthé-mélfaboMmhb peekaripbtic tricrobe,
I'mze t degree of |abeling using routine
such @gta Fl’semicnmnn&d pfrheedwrd@n atpe includas moniadRg Mgthgds wherein a.
ey e s

indicaficH 80@e praBehcLoramasidng). bound to HVW PEG is
preferred. The density of |abel attachnment is adjusted

to substantially preserve the biol ogl cal .act,i vi to¥ut8|f|ng

HWnREteciipr trahpigueknrN SLHS PSP
methBRf o Yid ivanfioR, SEvefl T%aﬁf%“gl"222%’%??%“%3“5‘&%‘?‘2@2"'“6

choskkpinehiding ﬂr@‘lllypeerﬂ Iébel,athp@mma@prtah subjenl mgpioering (e.g.,

epidgneliole LS. el ArogBianierpeh Sl sue sameles).
the Ié&el%*@ﬁs%ﬁ'lﬁqnéﬁlﬁ d&sitdd] ‘%vﬁélhéle&darﬂftaﬂlcﬂbi%l expactdd, kwd the like.

Suita or attachment to HMW PEG with_ substant
Suitgbie sletectibhdechufiquéinsiusieogimpie vistial mspyc’ql%wgbfthe unalded eye,

visual igapotANCHE B9 ISCan Utk 45 &1 phBBsdik ofafiahefiipped with .

a suﬁ%l@“ﬁﬁh@émﬂce%ﬁd‘/&%ﬁﬁ@@ for r@cmidatlcbre,ﬂhetcenvémhrmah gsagf Geiger
zynme that catal yzes the productl on

counieltse(xtrabIflkncml’philﬁ’ﬁl@nalwnéerﬁs Aad e "b%r%r}qe@“%ﬂm?r§§t%'°n
techs%&gﬁﬂf&v athﬁ?g,gal i zes a detectabl e conpound in the

reporter). Exenplary enzyne reporters
i nclude an enzymatic conponent of a |um nescence

syehersfakil willgatednizé thdt the cnoritarimgt methodsaaftthe inventips are
articul arl

usef mmlmlamggdwﬁztpﬁr?@%\aﬁrt%@#e P Stahire s pafib g idfhod may
be u%%g;tg L 1 asesﬁ'%r ﬁ@%rﬂ@? %nd)d#%ﬁ@éﬁﬁ@ﬂorﬁbf(HMW@EG (e. g to achieve

ng secreted al kaline phaosphat
a delsFEAR]scoRity sﬁd)raa:*solﬂtldage ,mlxtur@ ofi LIM\YnPE & ewhich is dellvered to an

chl oragphe |c S
eptElg 2Pl S5 S RYHERE) ool 1 fem
e R ization oBbBWé| 88ntestinal
swnrﬁﬁ%r 's%a‘? W \,ng‘? Gf !aﬂdenQI exéﬁf}&.es Zggbtggt gnt n o estina
treatnH6s, 184P beafadllﬁataj by’andﬁsccmc inspegetion of angmgq;gpgl t{/'act exposed

fo Ia%eﬂérﬁMW PEG or by monitoring stool samples.

The monitoring methods of the invention include a stool assay for a microbe
capable of adhering to an intestinal epithelial cell comprising contacting a microbe

and an intestinal epithelial cell and detecting adherence of the microbe to the
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substrates, which nmay be converted to detectable
conpounds by reporter enzynes, include
WG 2Mr0#78t- chl or o- 3-i ndol yl P- D- gal act opyr anosPdBUS2002/037948

ep.th%igaigeu a8 ngénwre&nh iqueFMOWTEINSthb . alness preferred emobadiment, the

A T o e e el AL TPl o
and/qr}ggsséfoegﬂwd&%ﬁ é?%vélf Un éﬁo%?i@'ep%{‘@d‘bﬁﬂo%ﬁfﬁehﬂ@ direct label, or

uses,“ Inc Pat ent

an |n§|r&iﬂalﬁéi&uchl @&8a reFfair&ntcaNableaofajéneTamg B.detectablerpronget, is
939, 350 and U. S. Patent . 996, 345. Ly

addef uiopl st G g 1otpstng § oering,(E(HEHs Fy further

comp‘?ﬁgg%d’i‘ﬁé’n 5 q%/@r %r%@amﬁlé UpsE Bhed-al islatdded to a sample
aequorin, and green fluorescent
suspettetief monmnmpgea‘lactose -atatiolizingaprokakyotip Imiceobay dipragent, the

mlcrfI “,"gﬂ%ﬁ:‘ﬁ%{s‘@@f 3 \é\él)d%ggm g'lza%?s %{ggﬁéygédogagﬁé\%?ﬁg%lue
prodl'}are than one | abel. In one enbodi ment, one | abel

serves to identify the |ocation of the HMNPEG

follow ng or during treatnent, V\/nlleas \
s pe@ine e@mbodiman, eammsreiallyavailahia 'ntﬁ§féﬂ 38 ﬁ&e Is (9.,

Cacnglceg e&gﬁg a?by?’ﬁ%ﬁgf O@EEESGS\#’SE% @Cbeél nc@mg@ré figeto the

wells); %ﬂé@{’rgért@ﬂtelﬁld@éﬁ asihgd ¢m1\,+dlt\;7Mbg’EGechmquem stool sample is collected
stanti a reserve

an SPrs ashoephatmauTersReang g dheliduly BhaddBt the

m'Xt%{%t ﬁt{aﬁﬁﬁqﬁﬂsﬁénﬁo‘)ﬁﬁ&ﬁﬂé i8 %%@élﬁé& (Sm. &ﬁ}l aat=pe flgadon (i.e.,

uor escel n oca I zes the HWVPEG while
sepaiafion of@td)ss(émlldse)‘rom bdctetiaiim tﬂumbstwetnﬁl@rﬁr decartiagopr ﬁ‘e like)

and gl ad N Pae BHOSR R iR Rl Erag R SUsHb R The
mlcrHF%hé’%j)éM%%rﬁsrho%ed tOthf(‘}%tﬂe" wers falr PHbdest 247Cs followed by

tron (I. | ocati on of HMWNV PEG and an
waslhindiot éite muswm spltdﬁerﬂuéi (5.9 a RBrteyemovgynbound microbes.

iSRS U B8 8 B o oo, o,

by cf)ﬁﬁﬁrﬂb’ ﬁsM’g'dolérBzfe'dH enitivecdey.e i hiternatiod enthodimefts, an
osen, including the type of | abel he bi onpt eri al
immenbassayds usedripetestianierenag, Wity fmwng@%fa' feRgents

bemé%@g? SS%@%W‘&%?H“%&Z%‘I;%?H n)férlgf?élnl oa @;Stldriaﬂ;?"éﬁached to

a la¥é1 RUBR a st patiblaBEl, @rﬂucﬁopmeocsreadchmmbpnmrel i ke
Sui tabl e detection techni ques include SI npl e vi sual

| nspect th th ded
ea@fl s?qﬂgwrtbﬁ@m ﬁgn“dgﬁbgﬁlzgﬁﬁ%%ﬁ}%g e "ﬁggﬁﬁi g'pﬁ@ehal cell nor
the %erBQ‘?Qr%&aL{nlédZtg PhthbBikEd 'élﬂﬁugﬁ%ﬁcﬁemﬁﬁ@%lﬁiatmay
of reécor ion e conventional use of Geig
facilitatera cousatexdetagtidn binmlarobes adhatingto epiifelisf §e"%n60"t gyample, in

like, .and, an oth tection .te 0
one RO S EvPPBliEPY STt SR BpRRARE g diFar
inteSE11 2 h8fial tdas thé‘t\’i§rﬁfo't fAmdbitized. Further, one of skill would recognize
that any suitable fluid known in the art may be used to obtain the microbial
suspension, with preferred fluids being any of the known isotonic buffers. Also, as

noted above, any known label may be used to detect cell adherence.

In a related aspect, the invention provides a kit for assaying for microbial cell
adherence comprising an epithelial cell and a protocol for assaying microbial cell

adherence to the epithelial cell. The protocol describes a known method for
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useful in optimzing the treatnment nethods. For
exanple, a nonitoring nmethod may, 25 be used to
wopituzes t he quantity and/ or concentrati on of PEIVINSTOBRIA37948

deteciifig @ micréb&CAl ;ﬁ\éﬁérﬁéoﬂl@iﬁlﬂcﬂ;ﬂe\slmmmstmal epltlaehaﬁlceﬂu lther Kits™ ™~
or m xture of HW PEG, which

of thedpventisin arthescompsisers label, such &ﬁt%ﬁ‘l“?r&’PF‘E@ P%aé?P?'i‘i%r

ear canal to prevent or to treat SW nmmer's ear. By

mﬁ%\g@{erﬁﬂﬁh&c&r}}@aﬁq ﬂmrﬁé b4 'By&ﬁéh@iérﬂfonh@%' agsay for

i na tment's may faC|I|tate by
micro®il ¢sd eap mblm’qpentthlsnnemodnthmMMem ahsolute hydperhabicity of a

30 t | bel ed H PEG |
micrGbiR) cRlis IO HBE S Y CAEN A e e AncBEhSEy
techn?cg]t?é:’lnvﬁﬁ/%'%‘ye %% fe 51 %Wﬁﬁbro@éI@@h&@rdﬁho@tﬂhﬁteragt@m an

st nal ella rising contactin
chromatdgwm\y msd/vtawidlbet Iemvvmm th@ anhbikubm etalyJ aFerog Prot. 65:1093-

100935065 h icPraciead %’k’d@%%@gé@‘ % Rl Afipfe exomplary
e e i Tt
any rmicnaths. | Segdﬂajtarae’@s%h taﬁlﬂ&@mblﬁk@raga‘ﬂ\lizg&%t@ 2902dm

I h
oo B35 1R bR Lol " o

an indirect
| abel such as a reporter capabl e of generatlng a

dghesieadibBodintshicf a hyirsphatdeity pssay for snondtoringriting,
the detectin

h
s S eEt ) =L SF e ROl 1 LB, b pé Bfr o1
7.4) EAM& 0'1% I@I‘NE?I tm.&oﬁém fe m@ﬁgmobr@fccmemem i ng

-metabol'1 zing prokaryotic mcrobe; if
centifugation anti rresuspem@ldl inlthe sagecbyffergand dhe seatiifgationr

B eI Tl Gl i

t 660 &ng . whiclCadid érmmmmntoﬁmgc
Sam%ﬁ%ﬂ%w POy gifcogf pL 860 S whid 1955 are fixed.
spedtmphbtomamca&y ofithoutiusing labeledPES - u'lghehgn obia suspenS|on is

trea’rga %)Iggrq%(@heﬁhvpy fh%grcé@ tﬁg%%lsgéosph?? b@g?@félf RiRéY for two
mindt@s] At thEngudpetigioh iBkasmeaftotsettle fur 20unmutesat eiam tgmperature.
suspended i crobes, is obtained é ‘Eé/t su ltg1 k ample b
The frésengsi efrmicrokes intthe S8EPHE iPHASB S &e& egnIngs {qrsampie by
spe ?@Iﬁﬁq’:rﬁgﬁ@: ciét%ﬂln%ﬂéﬁ%@%b%ﬁ?ban@i%@%bﬂﬁn N biaAR cohteiing the

uo-g is added to the
sodilihV Bhod stizad baffes issyssusiocslimifiate badkgrobindl suspensi on
is added to mcrotiter wells for 1 hour at 24C,

By misaRa R b St bl oy 1R metnoas. s
écﬂ blanithetibld ugedtito obtain the
preerB?‘mﬁtst# Wgagggéggdg@?gdn e!J . n20 counti n%
mlcmﬁxlad guppéasnon edl amhluidiusedde @i,ﬂyte mﬁ rgqq@blﬁbgqq;@ns n.
enbodi nment s, an | mrunoassay |s used to detect

ad ence Sui ' j I
8}5%'2"%‘) rp @R{jr%% b&gﬂr)ﬁlgb tﬁ?%ﬁﬂflﬁ)rln@%%od
conﬁiﬂs‘nﬁ@éﬁ as88y farmaickobial h}ﬁﬂbﬁldoblmty which comprises an intestinal
epithelial cell and a protocol describing the determination of microbial

hydrophobicity. A preferred kit includes an intestinal epithelial cell. Related kits

further comprise a label, such as a fluorophore or a reporter.
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a | abel such as a radiolabel, a fluorophore or a
chronophore. One of skill in the art will recognize

Wo baw/o#s7g her the intestinal epithelial cell nPET/US:02/037948
t @) fi€hatPehd mveRtvh pRSVides @monﬁmhglme’(kubd (Ejmﬂmnﬁug@ obtaining

such i mmobilization ma f aci tat ccurat e .det
asarmlemfmtegwlél@r@anﬁgie[télptwu '?fﬁéﬂ@céln §sdn a%‘f{j >(§ #e&rp‘“'q“e

oo ATIRE R BRI S forbe b, P ramrl
PA- letih/adhatini man®e deteoted usieglan Entibbdy (pcdwdooal sxanaclonal,
antibeqy fraay o6 auShasib s igBMmates ae i b OR sffigdd or any
other"\‘btr{ﬂ o‘?%ﬂil%&ﬁénf)\w'lﬁ%é’gh? a@%eéﬁflcélﬁﬁrééﬁgmetsm-&vm c

ove, any Known | abel may be
lectinisditbsim  The dnmursldssay tedtasribe ol of ang ||mm0@§§@)¢ format known

the invention provides a kit f.or
i i 5 I WPEA R bRt i Bl prgatveny. one
may St PSRl AR vl choghestr e isina
eplthéMWarbesbmahhmaaotmtm@@ P¥ot legtinfaghesinanay pergeasured, e.g., by

mom%cr:il;{g € %{ggg’é 4%@{ S%tcfrﬁcgl P&é&gﬁbé ?)gﬁEEF(\Pﬂéﬁ‘é‘ﬁﬁﬁéﬁ’al layer
prlor‘fbt%dlgf dlifigy, i eXpeBUIOd & Shiriphs. tmmhaited «ita, thetiabentsarcprovides a

PA- ectindatihesin binging gértggrr;m%gfp%f@ﬁér Bledlnd o8 Sdgjachesin
actlvg"y f%g %q.ﬂéj %rcg{?l (g %(Ité Bgéﬁdﬁ?“ﬁ tﬂ@qnvélﬂﬁ)nr lﬁb@HbVefny

crobi al

carbdﬁycﬁém m@lwscb bmdam-ldectuﬂadmmabndea:pmm for,eqletectlng PA-l
exenpl ary techni q#)@?(i{nvol vefc, exposure of any m crobe

|eCt"‘ﬂ/6dh?%Jﬂ<ﬂ§HW6Y (e-9n B9 86HVINGhr omat ogr aphy, as woul d
be known in the art. Ukuku et al., J. Food Prot.
65Naﬁ1%$ouélﬂ'%%lffc%\@igﬁ§ ’anUr\Fé?FaB@hélbﬁmd‘ﬁrfe%taﬁt pyentibeaenpessible

s entirety. Another exenplary technique is
in V|mr®ﬂumé abowt@chﬁngﬂ angare Mth@rth(eescgpe Oiﬂb%trﬁfﬁBF'QWatT &g entire

ooy 7 Ehlo ) b PR By e o rbronce.

i ncorporated herein by reference in its entirety. In
one enbodi nent of a hydrophobicity assay for
nmonitoring PEG adm nistration, a stool sanple is
suspended in 50 mM sodi um phosphate buffer (pH 7.4)
containing 0.15 M NaCl.M crobes in the suspension are
col l ected by 15 centrifugati on and resuspended in the
sane buffer, and the centrifugation- resuspension
cycle is repeated. |If feasible, the mcrobes are
resuspended in the sanme buffer to an absorbancy of
0.4 at 660 nm which will permt nonitoring
spectrophotonetrically, w thout using | abeled PEG The
m crobi al suspension is treated with xylene (2.5:1,
v/v, Merck), the suspension is vigorously mxed for
two 20 m nutes, and the suspension is allowed to
settle for 20 m nutes at room tenperature.

37



The presence of mcrobes in the agueous phase is then
determ ned, for exanple by spectrophotonetric
waledoeomizmat i on of absorbancy at 660 nm A bl anRCT/US2002/037948

contai ning the sodium plgiskiM8e buffer is used to
el i m nate background. In obtaining mcrobial cells

Whatfid ese@@; sanples for use in these nethods, it is 25
preferred that the HWVPEG be relatively insoluble in

the fluid used to obtain t m crobi al  syspensi.on, a

he .S
afy fl Amethogdofiredyringtthe ikelihaas efgngrtalitydn epanimel Wﬂg an
i nventiqn further. provi . ' r ' i i -
abrofsasl ity SHrpaIng B il Ufacedit (AR GRIeTelupiAg 8 microbe
medidXgeddssrabr @d)lh?bringi aimisispring an effiective dese népolyethylene glycol
epithelial cell and a protocol

d i bi th
(PEG) o enrenimel ibrnasid tfessibaeraln thy FEGs R8st 3 Prage molecular

. aref i es an intestinal epithelial cell.
welglﬁeq‘?gﬁl%aeﬁ?ﬁ&do gﬁlﬁlﬁgr conprise a label, such as a
fl uorophore or a reporter. 36 WO 2004/ 047778 .
P@T/ USAh@2hesicekaccaitingl tofalaimhewhereis thewbnereal condition is

solocupipa e o semaistfo S e i GE RS r o o Hednata
necr@%ﬁfd ?ﬁt@%i&i@ Sldri ineitropBiiiat esdetalitis, iffimrdatary bong!
- ectin/adhesin activity known in the art nmay be

diseasee dnteFopatby atrphsplantyaiectiose ppughitim asd Pigkeihe
det ected using an anti body (polyclonal, nonoclonal, 5

ang i body fra i J -antm3PisSelected from
cini . et R ho el Gaint R WHGERRRb arinaglsSelecte
 the gilip BORistiitpendod, daestaadp, doatconpeig,fahiekieny horse and human.
recogni zes PA-1 |ectin/adhesin. The i munoassay takes

L O by AR b s e 6 B
like. Alternatively, one nmay detect a

cag bohyf aheabddbBGrdiRPRFEIEIN afwitérelin iRCPEG latheas awerage
or the intestinal 10 epithelial barrier breaching

molezatarwidightodf FAeast ¥x000 datiorssi n may be neasured, e.g.,
' by nonitoring the trans-epithelial electrical

resi stance or, TEER of .. an. epi N ; j Qverage
. an®/ or aﬁ@? Mgho QﬁS@ﬁj@%Oo&angg)% er.elrf‘%ffé[l;Fg pé%é Elﬁt i
molddifar Mg RE betvainy,000aind 207000 daitons.n/ adhesi n bi ndi ng

partner "and a protocol for detecting PA-I
| ectin/adhesin activijt e. g.,, bjnding activity),
O her ki ne ratbod @cgrdied o afRbEGin PG s aquecus
r.ate bind PA-1 |ectin/adhesin and a
soluﬁ%%%ﬂs?‘@rmﬁﬁ@%f’%.

detecting PA-1 lectin/adhesin activity
(e.g., binding activity). Nunmerous nodifications and
vasgi at i The nuéthodeacsoedirgto claient wharein éheaadeayesolufion

Vi ew t he above teachings and are within the scope
Con‘@f'sﬁﬁggfyﬁegﬁgi on. The entire disclosures of all

publications cited herein are hereby incorporated by _
r eber enaemethbd/§? iIRARAIYPAAGe ETAUSRNO0 PRSI in an intestinal

pathogen comprising administering an effective dose of polyethylene glycol (PEG) to
an animal in need thereof, wherein the PEG has an average molecular weight of at
least 5,000 daltons.

10. The method according to claim 9 wherein the PEG has an average

molecular weight of at least 15,000 daltons.
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CLAIM5 What is clained is: 1. A nmethod of reducing

the likelihood of nortality in an animal with an
Wwabmaj#Els condi tion conprising an epithelial sPCT/HESIOA037948

ringk ofa eheuridei iRBibing intetine-inddéed edtivtitioaratd?A-T

conprising adm ni stering an e1‘ﬁf§ect ive do

. . iU Sl e of
lectinfasihasimgoraresigoyasininistering ap 6aRIvAARSE Of Hol,?(ggylene glycol
reof..: i . "
PEQYIF SR LY R inefeglobiraaip 3 PETS #8 sPbufiiyS molecular

weiglRtastait déang 5,00C Haltonsl wherein the abnormal condition is
sel ected fLom the group consisting of gut-derived
sepsi s,_a burn jnjury, neonata necr.ot. zi
crier odbia PRod ek ingda g on AhergRhé ki fag an average
molebiibl e ot Ryl 5 (ics@aishs. ent er opat hy, transpl ant
rejection, pouchitis and pig belly. 3. The method
according to claiml wherein the animal is sel

fridn theahodpf inhititing CégHSL-iaddced mrp@ﬂggﬁgféﬁqe of an
st dhp 5o B SUAEIIP H¥eeith o308 BB ane oo
(PEGHS diehmiathl a¢aeediingebh wherein theWEGHias arhavéiEGetmaslegnlar

~average nolecul ar weight of at |east 15,000 daltons.
weight ofpideasit 5800 deleRsti ng to cl aim 5 wherein the PEG has

an average nolecul ar wei ght between 5,000 and 20, 000

?fﬂé.on i?g methéd BBESRFhPECAaih RS vittere|rthe IiE@T%s;E%m average

e 'PEG is an aqueous “sol ution conprising 10-
moleeti@r vikighthef atdedsidl 5@ dditons.t o cl aim 7 wherein the
aqueous solution conprises 10% PEG 9. A nethod of

inhibitjng PA-I |l ecti.n/adhesi ' ' ;

L AR5 5000 REDES0R SABERTPL Pt RSl pathogen
comﬁfi&ﬁgtdd}‘rﬂniéﬁ&ﬁ]goén BEbyRIS IS pﬂ;l%@mlyleﬁﬁt'gbycdlc(PE@b to an animal
~animal in need thereof wherein the PEG has an ayerage
in nawsl theusalr WhefajhthePESE has easiverag0IQlasulBhEeicfis of FhEast 5,000
dalt net hod according to claim9 wherein the PEG has an

erage nol ecul ar weight of at |east 15,000 daltons.
38 WD 2004/ 047778 PCT/ US2002/ 037948 11. A net hod of

i NG bi t ThE nathed ticoerdingl te eldimdibi whérein the PEG has an average

| ectin/ adhesin conprisjng admnistering an effective
moledar \Mﬁlgbbpyéﬁlﬁ%gﬁéoép)?%gpn&( PEG to an aninmal in

need thereof, wherein the PEG has an average nol ecul ar
weight  afmathddessmelidtafing Mtk stitfal pathogenesis by preventing

formation of pathogenic quorum-sensing activation comprising administering an
effective dose of polyethylene glycol (PEG) to an animal in need thereof, wherein the
PEG has an average molecular weight of at least 5,000 daltons.

18. The method according to claim 17 wherein the PEG has an average
molecular weight of at least 15,000 daltons.

19. A method of inhibiting bacterial cell adherence to a mammalian
intestine comprising contacting the intestine with polyethylene glycol (PEG), wherein
the PEG has an average molecular weight of at least 5,000 daltons.

20. The method according to claim 19 wherein the bacterial cell is a
Pseudomonad.
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12. The nethod according to claim11l wherein the PEG
has an average nolecular weight of at |east 15, 000
waladoow7s 13. A met hod of inhibiting CA-HSL-i nPCIE82002/037948

mp pholragirhathoaharerdieg taolaimBtesherei timPsegaomonad s
conprising adm nistering an effective dose of
PseudompeaR peey@ngsacol (PEG) to an animal in need

t hereof, wherein the PEG has an average nol ecul ar

W?bght TWc Etﬂol?iaéécoi%ggﬁo delihorpwhérein The Pees Rad an average

cor di ng erein the PEG has an average
molecmhewelght ofiet igast 65,080 dadtess. 15, 000 dal tons. 15. A

ne:ho? oflreducing virul ence expression in an

i ntestina

efPect |/\/@‘eyg%i°€ %38“90’5%“ 3 S%é(ﬁggtj AS‘AE@W?"RQS'” Ina
bacte?fHl EBf coﬁ@r@%@;dcddﬂé’étﬁ@fthew%ﬂteﬁial ceh wﬂ’ﬁsblyemymme glycol (PEG),

aver age I ecul ar wei ght of at |east 000 tons.
wherdib. theRE Getaiscah averegeimeleculas waightos akﬂ%'a\Sé ﬁwOQaQw@a'ﬁE@
has an average nolecul ar weight of at |east 15, 000

d?t%ggzw& M L0 8in fto%'@krl P WHe?&n't pat%'}‘\%'s an average

reven ing rmation o ogeni ¢
moleBYIaF WBigHe s ian east 1 5YE00 daltarsopr i si ng admi ni stering an
effective dose of polyethylene glycol (PEG to an

Z\%”gg ePI\ ?ﬁﬁqgg& pgh Y Of ’ghvgﬁéﬁbocpé Qg {'nqggag&yh% ﬂ??g'mal exhibiting

a mi%gbe-méd|§P§J‘8ﬁtlﬁ|‘él3&§bﬂﬂartc@m€dr%hr@ Admiristesing pidnﬁetl?ﬁ[&e glycol

an aver age ecul ar wei at Ieast 15, 000
(PEG)ihtarnamotiat eﬂectmartodnmbnt thmnrt%enaphgn ohatraamanalias) Intestmal

oo SIS AR, M TSR AR mploclr weoh
ofatﬁé’é:s@)50(y@géﬁ¢rﬁg t he PEG has an average mol ecul ar
ht of at |east 5,000 daltons. 20. The met hod

accordlngto claim19 wh the b I
P dorbee o] werang Bianime 2heNTasTbe DisFhsmeifed

epltlgéxgh@gh&ﬁei 'ég&%@seu d‘h%& g%% r@ﬁr&%’lﬁ@ﬁ bf‘%ﬁtb&’enved sepS|sOi a burmn "__

m;urﬁlcrféﬂrfétalmédaonimg enfcdondlitiscsavareencRiEi@peaia, doxiavelitigye

I
toqanon, oneCiies artycb ok caRenH) AR and foubhite

| ectin/adhesin in a bacterial cell conprising

cg%gactv i gﬁgﬁge{%ﬁbsrdl 1 8lalm W5t bhely Bl PESadigdnes @ an

has an average, nol ecul ar
intestiniad bpitidlihtell enatbasiey@d cathin aiepographically asymmetrlcal manner.
28. The method according to claim 25 wherein the PEG has an average
molecular weight of at least 15,000 daltons.

20. The method according to claim 25 wherein the bacterial cell is an
intestinal pathogen and there is no detectable modification of the growth
characteristics of the intestinal pathogen.

30. The method according to claim 25 further comprising introducing an
effective amount of a compound selected from the group consisting of dextran,
dextran-coated L-glutamine and dextran-coated inulin into the intestine of said

animal.
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24. The nethod according to claim23 wherein the PEG
has an average nolecular weight of at |east 15, 000
waoladonons78 25. A net hod of reducing the |ikel i heorU8£002/037948
Nt al Mhe mBtHd Adtoi@ihg @ leldhint 25 furtter moaTfotifgintiodtieitig anh
epi thelial disorder conprisin _adn?' ni.at ering
effecfive geompl ehie-Ghutpaine intphs int AR eNEPelect i ve to
inhibit the interaction of a manmmalian intestinal
epjst hely i85 @iy eriehGlyEHiGT at
2 an A fhaffacoutEs) SypekEbh SomRising Bge Ry RrcTRy
leastd®, 00Mdalt@& avdragesndiedulac weightrand @ suitablmapBivanér @arfer or
. the microbe-nediated epithelial disorder is selected
diluept. om t he group consisting of gut-derived sepsis, a
burn injury, neonatal necrotizing enterocolitis,
SegEre Wbﬁ%&@ticé%rﬁp@ﬂﬁ@ﬁ agcordiny ioachaimt GR2yulihee!
di sease, enteropathy, transplant rejection and .
compriaingatdompand Selected frasd the grun eensiging f dggign, L-glutamine,

wherei.n,th EG adher - taal j il o ai
cexiBBFasiiba BB FEEb5a) ol SRRl Bebielaci, o
fructd-ofi§oBaddharide "Rra@Ityl-D-gBlacibsamizich déxrac-aodtethmaanose,
clarm 25 wherein the PEG has an average nol ecul ar

galagtesgendofackitlos@ast 15, 000 dal tons. 29. The net hod
according to claim25 wherein the bacterial cell is an

i ngest iﬂﬁt gﬁ?f(l)—%ottﬂﬁgb;%‘ﬁiéttﬁ%ﬁeﬁof‘?réi/;%hﬁ_éﬁ ¥pyat-derived sepsis,

~nodi'fica gr owt characteristics of the
compridirg thenphapaatedieal canpositien mecarsting b olaim 9g ansd a papigcol

25 furth i si.ng 1 duci f ' .
descping empbtiecoarbpautiay I HeRkRr et pE LR Bt the
abncgﬁ?‘atl tBhAditiodext ran- coat ed L-gl utam ne and _

extran-coated inulin into the intestine of said

ani mal . 40 WD 2004/ 047778 PCT/ US2002/ 037948, 31...The L
medBiod Adoeihedraf rreventinam disepgenan akipsmak ppdition comprising,

. 1 d H . H k _ . .
s PSPPIl d 35 ol
(PEGPIPas bhirfal, ahepsinthe PEG hastanyawsrageinyaetulaf weight of at least

| east 15,000 daltons average nol ecul ar wei ght and a
5,009 daligise adj uvant, carrier or diluent. 33. The

* pharmaceuti cal conposition according to claim 32

fusgher g %g?ﬁ{gaie{&oﬁ’diﬁ%fﬁégféﬂﬁ FRREEAN tHe aehbE opabHermal

consi sting extran, utam ne, dextran-coated )
conditigh ig sefecied fademtthagraumceensisting ohswisereragas aeutglotitis media,
- bytyric acid, a. fructo-oligosacchari . ; -
chroRIG s Teai% yeBHaste Hted RP e ket dstivgd sgpsis, necrotizing
ent¥8LSRisOsKtisIBAcIRficatfgrrhea, 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.

37. The method according to claim 36 wherein the animal is selected from

the group consisting of dog, cat, sheep, goat, cow, pig, chicken, horse and human.
38. The method according to claim 37 wherein the animal is a human.
39. The method according to claim 35 wherein the PEG has an average

molecular weight of at least 15,000 daltons.
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34. A kit for the therapeutic treatnment or prevention
of gut-derived sepsis, conprising the pharnaceuti cal

W@ eoposi7rs on according to claim32 and a prot ORGI/US2002/037948
dagcr i lfhatnyspdafcdohding eonpizsint 3Hwhirein ties REGIhas an average

treatnment or prevention of th bnormal condition.
moleggar weight hebivegn 5&9@@”%@0Q0§ Q?Ztggé or an abnor nal

condition conprising, admnistering a conposition

C%Ep; | §ia0mBthdel é{c‘b%\iﬂ)ﬁ@ td @8R35 RPkYSh e PES o ¢ Bljueous

to an ani rein the PEG has an average
solutiohl comprisingw D% 6fE@t | east 5, 000 dal tons. 36. The
nmet hod accordi ng to cl ai m 35 wherein the disease or

ab or g'tall H‘%{/\?(?ﬁ?’é%jﬁg Cﬁggbp@%g%lmﬁe %ﬁggBUS solution

Com&%grqlg%cpig@ s nedia, ventil ator-associ ated pneunoni a,
gut -derived sepsis, necrotizing enterocolitis,

anti bi otic-induced di arr hea, gseudone ranou
cdkd (1 I heamethast aepATEisrip ARINEASAVEREB NG Gamipagien further

compghsr?graeg%ﬁﬁ% sele rggtrqtlro%?fﬁ% (Ijro?{ébt r%gé}lrf%éfsa l (Ii c?(S)}ustlon, a topical

gel, emdﬂdfs@lmmnm@tebmplnebmimgj s, a chronic urinary
tract infection, a sexually transm tted di sease, and

LS e BB 5588, Bl i gBivon v

&%E@i ih%ﬁ‘%r Qﬁin&s*ﬁﬁ ,of Blegtran-coated L-
Comch I C %%bﬁ%g?@%%%%:tcﬁ@frﬁgﬂﬁs ou? he net hgld according to
qutaa:ﬂnaendéWtraneoaied inin, sleixtran-doaited hutysis ackb a fry@onet hod

accqr di pg o cl 5 wher )
oicoRgraiaE N A ED G A RBEAS DG G S RS Goectose and
lactubsled/ 047778 PCT/ US2002/ 037948 40. The net hod

according to claim35 wherein the PEG has an average

nol ecul ar wei ght bet ween 15, 000 an 00 dal t ons.

4145 TheThe mas o@@@@@ramrmg tq gatmn 35 §r<wn be cAMpRaitigadurther

- X BE butyric
corlefipeRHE el L UM TR pb el RO G feodtos bune
acid 58 fucioroligaerphasds, N-GeBEG-gakctoRaemine! dexirarecoatedngannose;

to claim35, wherein the conposition further

galagtosgransdachiiQaghi cl e sel ected from the group consisting
of a I|qU| d soI ution, a topical gel, and a solution

supgabl g ﬁﬂré@éﬁlihg $n uﬁ@@hé@bdmﬁn@lﬁg%élst@ bbapplylng a
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47. The method according to claim 46, wherein said composition further
comprises a vehicle selected from the group consisting of an ointment, a cream, a

gel and a lotion.

48. The method according to claim 46, wherein an agent causing said
infection is selected from the group consisting of Bacillus anthracis, Small Pox Virus,
enteropathogenic E. coli (EPEC), enterohemorrhagic E. coli (EHEC),
enteroaggregative E. coli, (EAEC), Clostridium difficile, rotavirus, Pseudomonas
aeruginosa, Serratia marcescens, Klebsiella oxytocia, Enterobacteria cloacae,

Candida albicans and Candida globrata.
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infectjen imseleateddroriine ggoupraensisting el Baelivsiartiraess ang; $mall Pox
Vi 46, wherein an agent causing said infectionis

NS el ected fromthe group consisting of Bacillus

anthracis, Small Pox Virus, enteropathogenic E. coli

( BREC) , A endthod Hemiigatingi at |€&asteoportioBHEEhe urinary tract in order to
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has gh abemge. mékcuarosighioai7atigastSrddelion®37948  49. A
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t he, st of m, ni_st ef i . efbechi : .

pordret hiMemetERY Aseottb Ggink g2xinelin HE B of e urinary
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the respiratory infection is selected fromthe group.
CoBbi St AT B ATPYRNBI0. 2884 N ERN TG i eaSs Pmprising the
i f - . i 0 I
ster gl P e AR ERT PGPS ool D ARTIROEG s an
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ad ﬂé{ga' i@B_a%f offOGivATd A o a LRABbsitiBH Biptistg b&Fethyide glycol
(PEG) to an animal in.need thereof, wherein the PEG has an average molecular
weight of at least 5,000 daltons.

57. The method according to claim 56 wherein the digestive tract disorder
is selected from the group consisting of neonatal necrotizing enterocolitis, antibiotic-
induced diarrhea, pseudomembranous colitis, an inflammatory bowel disease,
irritable bowel disease, neutropenic enterocolitis, pancreatitis, dysbiosis syndrome

and microscopic colitis.

58. A method for monitoring the administration of polyethylene glycol

(PEG) to an animal in need thereof, comprising:
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54. A nmethod of preventing a sexually transmtted

di sease conprising the step of applying polyethyl ene
wW@keoaok77¢PEG to a condom wherein the PEG hasP@rus2002/037948
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comwﬂﬂeaérmosaﬁpicdmimﬁ?@nory bowel disease, irritable
bowel di sease, neutropenic enterocolitis,
pancr eapid | L O i e 198 61IBRIFEG is detected
ot o e ndy S SUSRPEE wikEe
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seco}f‘ﬂ%ﬁél%ﬁé&ﬁicﬁgﬁahﬁ@@b ANE JetRting the weaonavatght of at

east 5,000 daltons, to an aninmal in need thereof;
and (b) detecting the | abeled PEG 59. TFe rretthd |
acBdr di Agnethodifar mosgotingtke admiisiralipn of Rolyethylene glyco

or ophore.. : ording to claim58
(PE%E}%? ”ﬁ%@é@ﬂgﬁs tﬁ Exgaq?:%dgﬁgréﬁ G conprises
endoscopi ¢ inspection. 61. The nethod according to )
cl @i)ropbdiniMaes sampléroiedie baiindFeceivingepalyeibylenerghycol, wherein
stool sanple. 62. The_ netho r di cl.ai m 58
the IPEE: has aR GYErAS mg'%!ﬁrﬂv%&ﬁéﬁﬁaﬁggéﬁ8a|t8%%|
specific for a mcrobe and detecting the second | abel.

63 f ' | 249 ebitielpfldkit #id ati on of
pom)’e%tﬁ%ée{ﬁ@ tg?ysggﬁﬂé?g‘g@ ?g an animal in need

thereof, conprising: (a) obtaining a sanple froman, . A
an{oyaheaswirigihegdhsirgreaol @ Ricbecip the saERle ip the,epipietial cell.

has an average nol ecul ar wei ght of at |east 5, 000

dalghons i [ RInGPI Aritdink e SRR RHAER of BofRliyiehd 8lycol

a
(PEG) to an animal in need thereof, comprising:

(a) obtaining a sample from an animal receiving polyethylene glycol, wherein

the PEG has an average molecular weight of at least 5,000 daltons;
(b) isolating a microbe from the sample; and
(c) measuring the hydrophobicity of the cell surface of the microbe.

65. A method for monitoring the administration of polyethylene glycol

(PEG) to an animal in need thereof, comprising:
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(c) measuring the adherence of a microbe in the sanple
to the epithelial cell. 64. A nethod for nonitoring
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arbwhinigra saepld fronean anmoaipecsiving: pglygthylensi giyea), wherein the
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monftSfindrBBhiNEiraton feragim ni stration of pol yet hyl ene

glycol, conprising a | abel ed PEG and a protocol

descri bing use of the | abel ed EEES (N nonitoring . l
ad89ni sArmaethed afirseentingdgss Af [RGING cAPFHTY IR ANgYMa

. f l.act.ati i ' i . i it . )
L
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out put, conpri si ni steri n effective .
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i i i f éh@.nsa T
of o gt o L e s Ao orar 51 and. 70, The
met hod according to claim69 wherein the PEG has an

av&0age Thevhethodacomdiggto ctaimt69 whetein theb&G hps ghaverage

71. A netho [ vel opnment of a

molegulaLWE! 8?3?(&&%25@@941@3%"%%. sorder in an ani mal of
nursi ng age conprising adm nistering an effective dose _
of 71pol yelRmansf @leveating Be@iopwieat ef a micmoRE@cdiated epithelial

_average nol ecul ar wei ght of at . Ieast .5, 000 daél}ﬁons tdo f
disorgher iaramanimat of nyrngragR seMRIISHIGPAGInigerng;ah efective dose o
pol;}%%ﬂgﬁé] o361 (PEGH 3 &RiIrAHR BEE has an average molecular weight of at

least 5,000 daltons to the animal.

72.  The method according to claim 71 wherein the PEG has an average
molecular weight of at least 15,000 daltons.

73.  The method according to claim 71 wherein the PEG is admixed with
infant formula.

74. A composition comprising infant formula and polyethylene glycol
(PEG), wherein the PEG has an average molecular weight of at least 5,000 daltons.
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nol ecul ar wei ght of at |east 15,000 daltons. 73. The

nmet hod according to claim 71 wherein the PEGis
wadiped7sv th  infant forrmula. 74. A conpositi BOT/US2002/037948
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claim 73" wherein the pEG has an average nol ecul ar
wei ght of at |east 15,000 daltons. 46
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