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WO 2004/ 047778 PCT/ US2002/ 037948 Materials And Met hods

For Preventing and Treating M crobe-nedi ated

Epithelial Disorders 5 FIELD OF I NVENTI ON The present
invention relates to materials and nethods for
pMEYB04/D4Tg780r  treating m crobe-nedi at ed epit hebrals2002/037948
di sorders, such as gut-derived sepsis. 10 BACKGROUND

M crobe- nedi at ed epithelial disorders, or abnornal
conditions, present a significant threat to the

health of man and ani mals, inposing a burden on

e igteFaly ASH NSt ARE Fof Breyling aid freating

mortality aMm@bwmedflated: Epihelinl Disosders

that suffer fromany of 15 a variety of diseases,
di sorders or afflictions,_ such as _burn injuries,

neonatal enterocoliti J:IEEP\QFEN“EUtﬂ%Nem a,

i nfl ammat ory bowel disease, and organ rejection

f ol | oWhe résent ivenlibRfdiges td ﬁ%téﬂél@%hti'iﬁéthbﬂ@ﬁdr preventing or
reservoir has | gng been recogni zed

peatng mrppem@%ﬂedf%llgha&filmrér smh %ﬁﬂ%@%’ﬂfegéi@ﬁ{i@
in, e.g., critically ill, hospitalized patients. The
abi ity of mcrobial pat hogens such as the
Pseudononads 20 (e.g., RsACH@ROWN[REr Ugi nosa) to
perturb the regulatory functi on of the intestinal
epith

rong sBe iR SPielah dBoiders apbarorRl caniiar. present a

gighifidant thﬁébti’c@mé Beallof &Y aRfl ahfiRSIS, infHo3fd é’BﬁndeH on healthcare
Pseudononas aer ugi nosa has been identifié&d

é!éﬁi%'aﬁ .wxe'lqaﬁ%o gae example of %tm—lrt digorders gut-dedwed sepsis, is a major
LA o By e, 06 BTN ;A g oo any o
a@augﬁymfshﬁeaseav@mwemﬂ)r afflietioms Lstlcb aammmmamllm heondtal

BB SRl e pre i PRl ey onaBPRELASSEk, aod oigan rejection
fotibwinigt thanspleriatidre t Ehesintting! travtireS3r0bir Giab kﬁ@ﬂbeen recognized to

d the difficult
BRR RSt Rk o beenal oot seapie : hag@ntoaly

-ﬁ@éﬁﬁfzéd"?éﬂéﬂﬁ@sTﬁQtablhg}(}?ﬁﬁlchn_j:% erLfE:ﬂ as the Pseudomonads

intestinal flora. In addition he 1 nt
(se0.hBgewdomenas gerupineda) toypemtura ghe gﬁgﬂﬂﬂiary fohction dfdbeirdestinal

SyeTbP bl e Bemfin BBl ebBbYi i By erpanisms
tcapabieeobrdusing gut-derived sepsis. Iﬁn@iy@f&h@éesmfdﬁhagsl@seudomonas
%g%@:%tp% §|as %%ngen%ﬁ‘ga %I[Pe causa {v'él pcal#xgg;elry ’ Sigﬁ?igantly, the
intestinal tract has been shown to be the primary site of colonization of opportumstac
pathogens such as P. aeruginosa.

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 ndt 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.
Eroblems also plague immunotherapeutic approaches. Particularly, many intestinal
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WO 2004/ 047778 PCT/ US2002/ 037948 pat hogens such as P.
aerugi nosa, are inmmunoevasive, rendering sucn

approaches mninally effective. Another approach to

the prevention or treatnent disorders such as gut-
deoizeatd4smepsi s i s intestinal |avage. In the padiI/uS2002/037948
pathegens suchras Pi acrigiriosal ateimagenaevasye, ®rdeting sbgn approaches

rghg@g éﬁ?g&& sol uti ons has been attenpted, with sone
(9( &)rts suggesting that PEG may show sone
promi se in treating gut-derived sepsis across a

var i enyotbér approaclato hechrev@stion®itaditment disorRiep9sh as gut-

e PEGin t | uti ons _has an average npl ecul ar
Jaiivgfisepeiess S56stnal [eyuen o tieas eueirbHeaTs, Btosiinal lavage using

;fdlf@’fﬁﬂéh@'gi%oﬁ(@@ﬁ&%lﬁtlér?s Hag b&&H xft&h%d WA some anecdotal

chani sns by wh hese re at Ive f ow rm
l’ﬁﬁpﬁﬁﬁugﬂmgébﬂﬁEGrfBaxoﬁh@EGOma)pnwusmlrt ﬁmtmgegut-iderlved sepsis

85081 B\ AL P HSA A fod5h. Y54 3G ese
ams{?rm;ha‘sl am:{wetrhge mudleatlamgbi ht 613,500 d@ﬁ@@?ﬁtﬂ’ﬂﬁleaéohéhons are -
dofie@ialfiigiate]f oéolx@iaﬂ he behanREebY WhiEbesse relatively
16@| Hbleemar wanghlﬁ a_mw)%%mtm% df PR 8¥6\&fé & tI?]e?a?et}fﬁ:r BRIk in

change in the floral® conposition reate
traatiagar peevesyting giukgetved aepsieishaknofvne iypinally Ahiesa salutions are

588 IS8 e S CSTROIR 158k of Shgoping o
shlrffgheg fmrrarguweut/ecﬂﬁépmnAs esnebtzlt bﬁa@nmlsiémm ﬂﬁséa_MW PEG

t t t {
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thé rreatetnttRfhe débéﬁ’dm? QhLthe ¥Sthed of E¥ndBRk@fth @hﬂ‘fﬁé Hlecular

PEG can | ose their efficacy in 20 attenuati ng
wWeight of e cempaunds used. cEex @ram@ewium hai@@mlmentratlons of

ARSI W D55 20T o, ARSCRGSAS) o A b e
strminationi af potertialli arotéctivepmivpeoarismafin shevintastipe) tradt dfea

Sﬂ' %é?‘%‘i)boi}r %9?.%9 hgk&gg}y‘émqle ahrgﬁélg@?PVlghcr oﬁgse their efficacy in
aﬂéhumg theaaotyrbempatitg bﬁcermuﬁafgmmém:rerseﬁé gféxberfﬁg them.

| e, preservation of the native f|oral

THGIRIBS e i Rxista iythearg ioreosletion thehinhiits microbial virulence
eﬂﬁlﬁééfoﬁr‘(ﬂﬁ hé‘fﬂﬁ%‘oﬁgggéﬂéswg {EF&HE) Rk Mot ‘Mllﬁﬁ tﬁglrﬁ Btdie or

e I ntestine mtant W ange in
n@mh\pggng mierobes dhetedygeovidingHhe ;h:leyneﬂtnhfqaggsemlhgtthe natural

iC changes ma

oS8R SRS ARG BorBUARGES oFRer i e e fora

cempbmtlbn ewuld p:dvuctescdmpét&m ferbysirasftRIatheyesthabight
nse gu%i‘? %Gtreatnents of the intestine
Fe& %ﬁed 'Bfanges in the physiology of the

treated organi sms, with unpredictable, and thus

-pot eGbhadrhitant with a change in florat composition is a change in the physiology
of the organism. These physiological changes may be monitored by assaying any
number of characteristic enzymatic activities, such as lactate dehydrogenase levels.
Consequently, LMW PEG freatments of the intestine produce significant changes in
the physiology of the treated organisms, with unpredictable, and thus potentiaily
deleterious, longer-term consequences for the health and well-being of the treated
organism. Moreover, such treatments provoke physically demanding reactions in the




del eterious, |onger-term consequences for the health
and wel | -being of the treated organism Mbreover,
such treatnents provoke physically demandi ng reactions
in the 2 formof massive intestinal voiding in
critically ill organisnms such as hospitalized human
patients. Thus, there remains a need in the art to

vi de a osition effective in preventing,
fofg'r"g masEye m&ﬁﬁ%‘% VeiHBY e atisplyd! ersepinms sueh 25 hasp '?ed human

paffetity). , gut-derived sepsis) and/or a synptom
associ ated with such a disorder, along wth nethods
for achieving such benefits, without creating the
pot Emid, tlerd @mafnsra deed e o t6 frbfd\ﬂi’ésa édmpwmbn effectlve in

I f,th | o
pre?r?rg@lgé%{ct%ag%%éﬁhgrrogt | Onﬁ@e %grgal ﬁSI oﬁﬁ-{%@\‘ qﬂt— Envggl@&psrs)
andierasymptem astnogﬂhemwzkmldaard:mdeg‘hﬁlorﬁg-w mpihbyiefon ¥tieeeng
suc91| %?18\1' t v&@mm:‘flo&égtmg nhe > PO %ntléa?%ﬁﬁfrtgw c%)%{p?gﬂlons {hrough significant

rotection a
alt&fﬁmnaﬁt@mfwsdlowofahe Epateuergaalsrrsurface at risk of

' devel opi ng a m crobe-nedi ated disorder. Exenplary

abnormal conditions include gut-derived sepsis, and

ot her i ntesti nal SUMMARYIOFSTHE BBENIEONssoci ated with

| e aiea kgl High fold@ulaEhEgh! (WA ARARIRRS acel.
conpagitien #1 %ﬁw ll?nowd% pffentius erotectiom agaitst o abrunrmal cpmdhlogens

chadgctdtized 8y blﬂ epiRRfalWuked RGisk BE @eﬂeloﬂﬁb a%’ib%gﬁ H%Eéed disorder.
surfac ition, high nolecular vvelg s

_ addj
| Exeé“bmi‘w @E%OWI%HH@WE@S Bcpfe gudeRvedhsansissandl

-drsc(rﬂerg/d;seﬁ’ses a%@éd}kﬁé@ﬂr&@)ntésﬁﬁﬂ(ﬂﬁﬁé ¥e {Qnt@stial bﬁﬁéfgeﬁg including,
gnalln

{ hat
but fgf! @é" Tﬁs@%ﬁoﬁ? t %ﬁ‘f“&?@é@%ﬁ%}t ghl?ré}"?ﬂt @9ﬂtat% of fuch
pathodeas bié B’uswuglbﬁafﬁﬂﬂh@&ﬁdﬁﬂﬁl dohieelial ka8 iImaddiat hraen
tinal

molgF\ﬂaerﬁ\Eeg t}t\r%E%SrBB)F S4PPR gﬁsa"m'lﬁpg%ﬁ?{‘%lﬁ%g’“mthF?%a?tP%e“S (e.g., P.
- aergginosapraspadivedp aivatiete ofsigndioihbombnipveied &mhm&eﬁélﬁ§§|§na!tng
net\ll(g?@ rﬁh@\%ﬁé}llléﬂ cq I—Frl\ﬁe\/ﬁ g{E{@Ssre}F ?/ntf\g: dhg?tFWw?eﬁgﬁqsgB%{fg?g beﬁwﬁ%n]the
Jinteptifiel pathegensinddid intestinal epithictitny nofy poovidr arcalgaritiserapmosadh to
pre\?b?mﬁg?&‘ iy pal dhe}él\ée;)d &gkfs' &gn ollowiné%g{aﬁgiktk resd) ImBortantI¥

catt ens,

treafipents W'ﬂg gé&é PESsdnayt heecast Rfé%ctlvqmds"elaav&w simpledn |paﬁbm1 on

hurran rﬁtléﬂztﬁ §§ wef 9@5 tvanét?@fv (ﬁyér%régrﬁéfﬁéjﬁﬂh %? %@ﬁcu‘%rall*g significant
| ene col (P in manu

"VGM (E&néﬁtt efRiQS SBeRR: DARIs1hRsses; Rhiskenadurkeys, durksageasg, and

the FN&),3JetdrBhd ¥6d dhidBls. abnormal condi tion conprising an
epith surface at ri sk of devel oping a m crobe-

o ATk tHech e 1S Ripagash husers pplyehigae gl (R G the
mandcaee bbd m&ﬂ'lc@héntﬁér r88udirR Bk likhO8&Wof rilsHAIQHS an animal with an
abnormal condition comprising an epithelial surface at risk of developing a microbe-
mediated disorder, wherein the PEG has an average molecular weight of at least 15,000
daltons;

In a second aspect, there is provided a use of polyethylene glycol (PEG) in the

manufacture of a medicament for inhibiting PA-1 lectin/fadhesion expression in an




In a second aspect, there is provided a use of

pol yet hyl ene glycol (PEG in the mnufacture of a

nmedi cament for inhibiting PA-I |ectin/adhesion

expression in an 3 intestinal pathogen, wherein the

PEG has an average nol ecul ar wei ght of at |east

15,000 daltons. In a third aspect, there is provided a

use of pol yet hyl ene Fgl col (PEG in the nanufacture
intggtingl pRUoeBMhRrein e PERhBs ap Averrer @slepyiar weighict gt least
15§UDUId\g§Q<§;150n of PA-I |ectin/adhesion, wherein the PEG

ecul ar, wei ght_of at | east

has aver a

dal AL 5P t-f*g%ﬁﬂﬁprag's%%@ usg ﬂfenoéve#syleare@mcale@li&%) inste
ma]fufqmlrs/BI?Mbﬁﬁﬁn@h%ﬂﬂ;hllﬁlﬁ}@teaghﬁlh@meﬂﬁgﬁkfaﬁ% B RrAPf a

amen itin i ce 0gj ¢

e TRRHAETET waprei he B R S ATE g G1oio A M eI 21 et SO0
dallomsaver age nol ecul ar W€I ght of at |least 15,000

d | fth th [ f

ol VSR Rt Aettst yidF mBEIe) i i boliiblelt eliFd @RI o
mamgthct eerefret méd]cameml Gariimtgbitig Cd-iSLdndexcpd awgitplvgical eange of an
it o, AIEFIR SR LE L &) Bl B ey S8
1580Q daltanspect, there is provided a use of polyethyl ene

I

el st Mol prolRY ARk Bo i e T P i B

manglagiite ¢ Wdl?ﬁ@% @ymﬁ?@cq-gwulﬁp@eﬁ@mgtoam a mtes@ml
pathB§erL WhelitthEPEA RS a@*nrh\é}’a%b%ec ﬁlvfe?‘ﬂ{ & atY%?BH O@H ddifons.

| east 15, 000 dal t ons. seven P

pr olfi aeih #spasd togre m»rywqaﬂ/a ssrolgioletylenpalgpol (REGhn the
maﬁ%dﬁu%&f@rﬁe&éan@erﬁﬁﬁ'aﬁ%ﬂ&ﬁﬁnd |ﬁfes!|r\'é|i‘b§h$éé?ﬁs@ G hfdvedting
; EL? gdh&qence to a mmmualian_ intestine, whefein the
orpgton o] LatggeR)e AURTUM RSN EIRY Pevatipn; wfemthaFa%mawem
mot&hfaﬂﬂélghtlcﬂaﬂlﬁaﬁmgmob dqaRfect, there | s pr OVI ded a

od_ of t he ex| ssi on, of

P B ERE e ork KBy Bey A neg i noeliane aiveg! (PEC) in the
maoufattalca of mgnédieanizme foe Inhﬂd;}tur@&iabteﬂbltchll afisdrymicity laan@mmalian
. : P , rein the PE S an.av
il Rnel e mEs B A ol e o it oEheie 75 056 Harns.

as plean, eightieaspercs thereisipieddeal aisethod opral:!wmgm“ieenpreghnwoi PA-

reduci ng

A Ie&tﬁn’fa@?n ﬁel In% &@@F%%I?c%og{p?g% cﬁntgﬁqg erlapﬁell vﬁ{iinl ng a
pO'YﬁtW@f@éﬁYﬁ@HﬁPﬁCﬁO\Nhﬁfﬂmﬁm PEG hés 90 raderag@i U@Ietcolat eight of at least
15,000 4R on of a manmalian intestinal epithelial cell

'and a bacterial cell, wherein the PEG has an average
mol lBcuNEeth agepghihers isaprovideds e uss obpolyethyieom glycol (PEG) in the

manufacture of a medicament for reducing the likelihood of mortality in an animal -
exhibiting a microbe-mediated epithelial disorder due to the interaction of a mammalian
intestinal epithelial cell and a bacterial cell, wherein the PEG has an average molecular
weight of at least 15,000 daltons.

In a tenth aspect, there is provided a pharmaceutical composition comprising

polyethylene glycol of at least 15,000 daltons average molecular weight and a suitable

| adjuvant, carrier or diluent.

In a eleventh aspect, there is provided a kit for the therapeutic treatment or

prevention of gut-derived sepsis, comprising the pharmaceutical composition according
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In a tenth aspect, there is provided a pharmaceutica

conposition conprising polyethylene glycol of at

| east 15,000 dal tons average nol ecul ar wei ght and a

suitable adjuvant, carrier or diluent. In a eleventh

aspect, there is provided a kit for the therapeutic

~treatnent or prevention of gut-derived sepsis,

conpri sing the pharnmaceutical conposition according
to e tendh psrect i aprigsakdesaifinauss & thscempsition indhergpeidie

tre@fmenhier (FORIRASH b tRE abkbrinBEsARBLS 1 C  treatment or
pre condition. In a twelveth

P LA e asmeg, By P dEided gumec pousthdent Pt (S Qidefhe
me(nE?EG)uré &F drh@dltéémérﬂffcﬂﬁ'weﬁtlﬁ % &sé&@'dﬁéﬁ%ﬁﬁct)rﬁ%l condition,
ev a | Sease Oor, an apn condi
Bl P PR e RS Ayl R rh e 2 aeh 100 Bitons a
| eaBt ad:hﬁteaﬂm adﬁé?tcmére i$ Prﬁﬂlldé@hrub@ amo‘wemmﬁpEG tglych )iirSthe
V e e o0 e ene cO
o i B e Ky st e bR o PEG s an
averageembieomwr weightelf at lehs ‘fBEm Idalﬁoran aver age nol ecul ar
vl ooy hgst ke QODARER o by B0l S5
ma(leE@)lrel of atrhedicameant fa praveetingf respinatody inéerckion, wherein the PEG has
an ec&ggéﬂﬁnb@smaﬁsagﬁt% of uxagtqfﬁ-%b Pguih[nsmf ein the PEG has

an aver age nol ]l east 15, 000
dal m@féteemth aapeqtfthereris h’oarslgdse use methy@rprgbjmbl(é’&ca in the

maH§f§ct9fe d? %lrﬁf@&&i\‘ﬁe@ﬁ‘ﬁ)r Q'I'igeﬁﬂg ng‘)a i 6 thd BYiHA m&& [r%eorder

a nedicanent for ir ast a por
fo Rfﬁ\@nb? FRapip Uflﬁ%ﬁrapfrin@ram wher@!npih%l?sﬁi has astaversge molecular

weidhi 1 @f néagtﬁgqjooldgft&gl on, wherein the PEG has an
average mol ecul ar ght of at |east 15,000 daltons.

I n 1B aiixtesthpspess H&%ﬁ? is" Arpiides 3 s polvetbiene glyeol JPEG) in the
mapwhterety henstieineg@for pRREiNg™ éeﬁﬁallyrﬁ%ﬂﬁrfn%ﬁ WisRasd, wherein

sai g e EAREN s Lo S b a5 e ek Pl e e PE s an
avesayel meldcular vae@fmﬂ@mamﬂ? Wb?ﬂatoﬁst he PEG hag gnl t
ar 0] a Q .
" R38Ry ERe i pPect TRl's Py 3 G8ba o7 aabins FeiBikns:
glyenb (ﬂ’@G rig agohgwet, wHeesie thegiPEfx(B bbs aivkégrageomalecalaichdiht of at least

the PEG has an average nol ecul ar wei ght of at
1 ?Mbe
> 63{%9515 000 daltons. In an eighteenth aspect, there

islp epeigtitsenth apadotteronpravisied @ canddre sspdsinpattleast a partial

coaﬁﬁé%\'}v“pﬂolygtﬁ)ner%oéa%&ﬁ {:%E}G:)g &Jeh‘,‘if?é Péﬁ Tanv%wg zlé 'Fr%otl&%lar

an aver
weighy ofyajeari |16 HA8 dalfansa ni net eent h aspect, there is

Pr o adRftdentsRspebt, Bty BhiiRA% WXt Bbiyéthii&le §ifcol (PEG) in
the manufacture of a medicament for preventing a digestive tract disorder, wherein the
'PEG has an average molecular weight of at least 15,000 daltons.

In a twentieth aspect, there is provided a method for monitoring the
administration of a labeled polyethylene glycol (PEG) to an animal in need thereof,
comprising the step of detecting the labeled PEG in a sample obtained from an animal

that has been administered with a labeled PEG, wherein the PEG has an average

molecular weight of at least 15,000 daltons.
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t he manufacture of a nedi cament for preventing a

di gestive tract disorder, wherein the PEG has an

aver age nol ecul ar wei ght of at |east 15,000 daltons.
In a twentieth aspect, there is provided a nmethod for
nonitoring the admnistration of a |abeled

pol yet hyl ene glycol (PEG to an aninmal in need

t hereof, conprising the step of detecting the | abel ed

PE® 7 iwentyBishrspesihthsrale @rer\fldeﬁwaametaml feamonitaring theas been
adnidfistialibs bﬁé(ﬂ%théﬂ@ gﬁ\/cbfa(bEb?% ErEgi:hlm‘éhﬁ hebdtheRRf Fégrg’pﬁéﬁg the

an, aver age | ecul’ar wei ght of at |east 15,
step§Qf t ons. 3b In a twenty-first aspect, there |s

(a) pr @umtdemgaa gﬁﬁiﬁl@@btﬁ.ﬁéd 191 1ah @hinid tidl Ras @é&ﬁamnﬁﬁnétaﬁeuwh
| RO §le{]¥mt§ %ESL PEG to an animal in need

POYFW¥PB% ye ANGPREehE! @deps of (a) contacting a
(b) s gwmasum'kgtta% aa;cbtrﬁmemf lamaﬁbefrml thé Biﬁﬁplb F\ﬁthbequelual cell,

adnj, ni ed wi ol.ye e co
wheli REHE e pietageoliusruetalt ey leare 15000 edee. of

i br atyeeniyrsdched agpret, ther@istdnevidepi 4 ethoa forenitoringnher ei n
aamy ol iRl A SHAHTCER G4t dlima Bt PorBh gpBPiano e
steppobvi ded a method for nonitoring the admnistration

(a) of isB%h?&E Wérggeefr&h%%%h-lgfepﬁgméooﬁ ?%ﬂ%‘n LAl

atlng a
admrwséer@%enthpglwetayiemw!ca@riau ned froman ani mal t hat has

(b) DeRRas Mt ﬁ}ﬁé;ﬁﬂbé&ﬁ} @‘Itﬁ’é’eéﬂestu?f%fmhg X Q:% i Pé PEG

nmeasuring the h cit e ce suf ace o
has amaverpgs @B'@CWWI@'W ateasb Uoﬂdéﬁcﬁﬁ average mol ecul ar

V\‘elrgi"ﬁmeﬂfy-tﬁfrd h§et, tHere Q%oﬂcﬁaldtéjﬂﬁor lll"nﬁniﬁ)r&lé'?‘llet Hnli ﬂbﬁ'ﬁion

aspect, here is pr ovid kit for nonit
of P%ﬁ'?%'ﬁ%wml Sﬂmpwn%lay@?ﬁ?ﬁ% alepsiol®, OQEJ&%PHSSM@Q&
moléc@hﬁh@@hﬁﬁ@ ®proficoll RBELIREUSBAP tHEALBIEPPRE P RBKitoring

ight and a protocol describing use of ‘the
admi”?ﬂ@" ?’Egl n monitoring administration thereof. In

a mvmwemytfoumrt hspesp et [stpl"tﬁrio%dlaSua@rdﬂbe?@cH)t/lénéJ@I?cdD(PEG) in
act ur.e

the (R A P BUh B g o PR fangebp e Aripal
exhibitmgean ezriﬂ'laIEII suréackioba hiangnam glpt tahadk cﬁldeseldifflﬂg:& midrolee-
i RS A SRR e T
weigPERGahlgestahd, balaltons. nol ecul ar  wei ght of at | east

1?588&0(8' S@* g%eot; fhe :ngcﬁ Qéiej'n‘;Js*é o??&?&bgﬁrgﬁp&l F§EG) in the
manufacture of a medicament for preventmg development ofa mlcrobe-medlated
epithelial disorder in an animal of nursing age, wherein the PEG has an average
molecular weight of at least 15,000 daltons.

In a twenty-sixth aspect, there is provided a composition comprising infant
formula and polyethylene glycol (PEG), wherein the PEG has an average molecular
weight of at least 15,000 daltons.

Disclosed herein is a method of reducing the likelihood of mortality in an animal
with an abnormal condition, including 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
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manuf acture of a nmedi canent for preventing devel opnent
of a mcrobe-nediated epithelial disorder in an

ani mal of nursing age, wherein the PEG has an average
nol ecul ar wei ght of at |east 15,000 daltons. In a
twenty-sixth aspect, there is provided a conposition
conprising infant fornula and pol yet hyl ene gl yco

&gEG mhequn t he PEG has. an average nol ecul ar )
negiRiiaytd eugroslite. egutre PUERRSNBaloKG SSSHRERM KON Bk finedss,
entarqpatﬂlyomhrgblanedjeet'ki)om pbuvhitis) dwgi_ pid) Belly, Qfm;ff@[jngaidhﬁmstéﬂihgadh
t abnor ondi tion,.inc ing a .
oG Bee Joniefiiahe SuiDre SR anen i e ool ferainche
PE&t hasiaplavefagd evoddoalar wgight ofiat leabies, 0odi=Atbesl di sor der
sel ected fromthe group consisting of gut-derived
sepsis, a burn injury, neonatal 3c necrotizing
enterocolitis, severe neutropenia, toxic colitis,
i nfl ammat ory bowel disease, enteropathy, transplant
rejection, pouchitis, and pig belly, conprising
adm ni stering an effective dose of polyethyl ene
glycol (PEG to an aninmal in need thereof, wherein the
PEG has an average nol ecul ar weight of at |east 5,000
dal tons. - 3d Suitable aninmals include, but are not
limted to, dog, cat, sheep, goat, cow, pig and
human. In the aforenenti oned nethod, the PEG
preferably has an average nol ecul ar weight of at
| east 15,000 daltons, and is preferably between 5,000
and 20,000 daltons, or between 15,000 and 20, 000
daltons. Also preferred is PEG having an average
nol ecul ar wei ght of 6,000, of 7,000, of 8,000, of
9, 000, of 10,000, of 11,000, of 12,000 of 13,000, of
14,000, and of 25,000 daltons. Further, the PEG nay be
i n an aqueous solution conprising 5-20% PEG and
preferably 10-20% PEG (e.g., 10% PEG . In one
enbodi nent of the nethod, the condition is associ ated
wWith the presence .of a Pseudonbnas aerugi nosa
organismin the intestine and the cell nenbrane
integrity of such P. aeruginosa is not detectably
altered. In another enbodi nent of the nethod, the
grow h pattern of Pseudonobnas aeruginosa i s not
detectably altered. Disclosed herein is a nethod of
i nhibiting gut-derived sepsis conprising contacting a
manmal i an epithelium such as an intestine, with
pol yet hyl ene gl ycol (PEG, wherein the PEG has an
aver age nol ecul ar wei ght of at |east 5,000 daltons,
and preferably at |east 15,000 daltons. In one
enbodi nent of this nmethod, the manmmalian intestine
contacts the PEG for at |east 30 m nutes.
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the intestinal flora and barrier function of the
intestine, such as occurs foll ow ng severe
catabolic-, surgical- and traumatic-type stresses.
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formul as based on soy mlk. The fornula may al so be
enriched wth any vitamn and/or el enent, including
fortification with iron. The PEG preferably has an
average nol ecul ar weight of at |east 15, 000 daltons,
and is preferably present in the range of 5-20% upon
reconstitution or hydration of the infant or baby
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animal, wherein the PEG has an average molecular




agents dispersed in a nebulized fluid such as by
sneezing, and the like. In sone enbodinents, the
net hod prevents respiratory infection by an agent
selected fromthe group consisting of Bacillus
anthracis and Small Pox Virus. D sclosed herein is a
nmet hod f or |rr|gat|ng at least a portion of the
revent a chronic urinary

ur.in er to
wejght a*)f?ﬁsgg{%b%ﬂgtoe .Cgmagtt%mév( Bisther comrisg @ WPW@]ean
seletted dloirmie grony Rbngdting of SNBIAGKdNt, ANcr6 AR &6 |aﬁ61 a E’cEilﬁn t'thefagent
aver ul ar

wh
ol 0 e BB e B S50 0RE B v
Smdﬂé’mdﬁms,sariteropatho®nmﬁmn’r (ﬁPEO&)derﬂ@:roHerﬂ@fﬁalg&rE @b {EIHEC)

t
et eDBleabieE ool \BAEC Gt e Sbiakien Bod Tty |
aetugimosai Jeratia tiagmasms, l@’ebmellamxytgcrbh[énteﬂobpctarﬁa apglay) Ogndida
PEG) t d wh th
IR BhO e Bl L coul ar vl ght of at | east 5. 000
dal Pisosedhereindse thethedeil preventing respirdtony ioteation gimpgisiag the

stép%?%&mﬂ;s@@?hb'aﬂleﬁ &R EH\QU S tl?%%g@é/glg%t ('§‘)Vtg| 7% imal, |

mol ecul ar  Wei ght
whageinethg PEG 'aaSl@rtaV@tmp m@&w@r weighheof@tieants, Owevfemw ene

resﬁlré(tﬁ@l infeRleanitibiB %o M Mﬁﬁ%ﬁﬂﬁﬂéb@&crﬂg éné@ﬁfl'dmk ngafict?ﬁth an

[ east 5,000 daltons. Disclo rern sarre
infefiavsaganhya anviraytesknows in hg@rt, icuiding epewpemias assagated with

ver&ﬂhﬁr@l(ébebérﬂiﬂat@}fhs%&ﬁéd N&Jnﬂﬁrfaf} é?rf-bcﬁfn&ﬁu?ﬁ?:ﬁ&§ég%ﬂts mfectious
ycol to an_ ani mal

rising polye hylene
ag?ﬂ%% SIETGIE "%H'&es ifIWid @H%' #ey mf@z'aa anddhelikegth some
emﬁﬁdilﬁ?@uﬂsaihethﬁﬂtpr@fen&rekrﬁ@&ﬁy Fhf&ﬂ& Bahh Q%Eﬁﬂ sEiseB8PirahYhe
estlve g%?y@ ﬁqrders 'TEB le to the preventive
groHB H'&Sd%'"au PELS FREI RISt ed from the
gr qusclosemmrsm isrgmethod &rireihatingre taet 4 ﬁdwﬂ@n of the urinary tract in
ordgplto rg\?e% %fxr%hsc ﬁ%ry r%t:tgr?fe(gﬁd F%ﬁ#p‘{%}r@r I epg BL%qllvermg an

do rre ranou
effaisltlmaaseqnnof a corapdsitioncomprising BRSdo a unethitat @pamindhe PEG has an

ave‘? e%ngeuléni\)veﬁ%qt Bf‘é’t%aes?aobb ?altoqné Iﬁ o%gie%bgg%ge ﬁ,gff%c%%dqogilﬁon

rosco ererni1s
is aﬁ'ﬁvﬂlfﬂ@ﬁed r&ga phtion dhithe Ldnaratradithasinghuley et legstdimeblgddecol

( PESCIbEARER tsrﬂarln?%gd Bﬁ?rgvér,?iﬁgﬁggx %ﬁ? fFBﬁérﬁ’ﬁ&gd?ease

adnlnlsterln ective ano a conposi

congsisingitas sgP Phaneing misethvisecbical (PEE) mmmawhawrtage
PEG®DLE %H'a@éragé!\ﬁio%hiaps}‘vel?ﬁt o ﬁﬁ%&st% d?)@QiaQé‘rlusI gﬂs%l'osé hﬂ'@m is a

nimal in need thereo detectin

CoNBRIE, CONIREFIRY 7t IeRY apadial ?Qagtm@wah BFG hyoitai %‘rﬁ"@fagﬁ e molocular
weibitht bedailEG0DIalons. BRBBSEPRSEINM 4 Rit @omﬂﬁéﬁfg@@c)ndom and

oo B bl T BRI Sl s ot bt 51600 Sakors,
o risarsied Yerelptih1a thethol of praketing @d:gesﬁ.wmcﬁ ﬂh@ﬂ@r dofpfsing

adn'flrlllrggxgﬁsa%eéffgct%ve dﬁ%doqg] lgaosgé 8‘% singq F{"F}’S%P’Igﬁ%?elécd" qgg&) to an
anirgq iprqed diereahcdiscaipihe Pﬁﬁé‘@e@m on. The nonitoring method

al so contenpl ates that the




| abel ed PEGis detected in a stool sanple (i.e., the

| abel ed PEG associ-ates with a conponent such as a

m crobe, whose source is a stool sanple). In addition,
the nonitoring nmethod may further conprise

adm ni stering a second | abel specific for a mcrobe
and detecting the second |abel. "Specific" as used in
this context nmeans that the label is detectably

average polsgiar whight otgt leash 3,000 daltams dpsmwplanprigestiye dract isasders

amérsable tﬁ&lﬁeh@r@vérﬂtﬂle FfHoHe Hlsﬁlgséd'll‘?er@iﬂ meﬂﬂ b%tsre@cfe@ ﬁ'rogi‘the group
in nee

coI PEG
co"rg’ﬁw%@hr?é ‘{'}ﬁld}el% i7B9 & %Cﬂﬁ'tﬁga’g‘b§3ﬁmdé°€fdr%?ﬁ'%@ ani mal
pseué@reembnagom&ﬁﬁ By ||rﬁtaﬁhrrwt()f9 Bbwe!\/& Weasd i ana%%oﬂaﬁa Jjﬂgéas@n
| east

e BERRARETRE T e ShasrutprRosk prbRe M aarePesis
me d3isclosey itel'mn isadthethed foe mrohitaing the adtinistrationef ﬁa?ﬁhﬂeﬁ@

oty () 85 e oL e T e A S 2B TR amount
of aam@sltlwgcqmlse@ﬂahedﬂdf&ﬁ wieeglein thesPE@haoan avkingge molecular
we@rﬁ%? Hf Ibé‘sﬂ 5589 Slgfs'?%rﬁg@e n'wﬁg\?r‘fl nd tmar%[)f? %rgéégf%t%?ting the labeled

t1on. ereinis
PEGomher @irm the quandityandioniasatiert ¢fdhe lbelpd PiZ6 (Byl, @ssociated with a

mlcbggﬁﬁro%@e@tﬂfoﬂﬂéml usl?fﬂll ﬂea%gegsth%rtﬁé)gfﬂcacg%Fytﬁﬂ"aﬁisﬂgnon In one

talning a sanp roman anl

emtp?@*m%rtt /Y eﬁ@ngpwethvméheefahelvmﬂmmm eadh, f&weasage
rhoddMhiRs, 3! CY®)i Bhnofkr é\%bodtfﬁ@ﬁtof ﬁveq{?&hgé‘ldﬁ%e the labe ed PEG

cont act’i ng the epithelial cell er Wt e sanp

COmMPHEeSRNOBAPIgnspectiqna ke wmtcmgur%ﬁt o dga ¢qnmplates that the

label@EPEG M Eteddéd ihested shhglkiad théls%sed\#w £RYciskt aahiave
istration is 10 i ndi cate by a reduced decrease

-COWPH“?"?éH%h 7 MiREPheaheteRurGeda P SHaok pavelplc b 206tign. the ¢ o
- morgtorimgmethod n‘\@ﬁtﬁtﬁhetr Edirﬁpﬁbgrﬂdh%m&mgﬁsém%d RBel SPeEieRr a
rjn rio,
micfol i ¢OBATIOUN Sesh DT et a8 dhet] s ronigsh/apalsdtat the
label is detdvtablysdssddiatse tvitlatt least baé nadeblye.used f or
h in i t. . f
oL S BB o
glycolREESS) tqnaraannaai imated ihereet dombesingbhtaicingprsasipfegrom an animal
e L e
leas p QQ?' syeenipstingthe sampleadthtanspilgiatielt measslohgatheng
' adh&eﬂ&&éf%qﬁlcfdb@rﬂ fh@%aﬁl Bférglé ﬂ" %}H?Iﬁéélu?hé}%b); g quantlty and/or

opi cit 0] S
: 'OcaW{Is?fé PEﬁ@rﬁ@{qﬂ%fp{ﬁwﬂ@nwefulﬂn APSPSSinY hecficarnot he
adm&ﬁ’dﬁéh@w mhemémndgnﬁsy BeRAdLRp t@%ﬁ%:y nﬁ.&omﬁ:%ibmah&?

F__) admni stration. ating", as used in
@’8%? Bsrein 15,8 methaddprpanitonng thermdstinidratiop siasivediape

glyc@f PEGgtosgtial(i® nged thérebf, dompidiy dbtSHihg b(‘sbﬁ*:Pfe' fdont 8n animal

receﬁmgé:}oiyteﬂ-&gang %thcpllewé?rgm tgre SE&rh%ggﬂta%eragg m\lc\:?e%u!ar weight of at

least 5,000 daltons, contacting the epithelial cell layer with the sample and measuring a

D

trans-epithelial electrical resistance of the epithelial layer, whereby effective

administration is

10




Di scl osed herein is a kit for nonitoring the

adm ni stration of polyethylene glycol, conprising a

| abel ed PEG and a protocol describing use of the

| abel ed PEGin nonitoring adm nistration thereof.
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di scl osed herein or known in the art relating to the
adm ni stration, delivery or plication of PEG In
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polyethylene glycol (PEG) comprising a PA-I lectin/adhesin binding partner and a
protocol describing use of the binding partner to detect PA-l 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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i njection. Dose response curves for PEG 15-20 are seen

in panel b. a. A statistically 15 significant
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e
e T 05 o b and LB R el (Ot g bsonlBl BL 2
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“%}eﬁn\WPWﬁa%l ted in the presence of 10 % PEG 3. 35
and nmuch nore inhibited wth 10% PEG 15-20. a'. The
m ni Rigaré Atshbivsdhg poatectvet effect ohPEG =20 Byaikt BA27853-induced

e%ﬁ&\%kbér?%‘rj 8?3%5&?& as assessed by transepithelial electrical resistance
(TEER). a. Data represent the mean = SEM % maximal fall in TEER 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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10 expression was 5% (P<0.01). b. Electron m croscopy

of individual bacteria cells exposed to C4-HSL in the
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solutions relative to the PEG-free TSB medium (control).

Figure 5 presents Atomic Force Microscopy (AFM) images of Caco-2 cells
and bacterial cells exposed o PEGs. a-¢. 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 fo 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
eﬁvelope around individual bacterial cells (e} whereas PEG 15-20 not only tightly
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SBarS B of the il (REOFAZ I Bip RSN Phorer2ests. P
aanapinosa oglls lostaha spidenfike cavigurationesrsd wiVd St elovatetiigh
s o BERE P e ninEura 4%@%53&1;’522?%232328
consistent with the principle that m crobe-nediated

epithelial disorders can be successfully prevented,
amel i orat ed or DETAILED DESCRIPTION OF INVENTION

The invention provides products and methods that collectively present 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 fo 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
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treated by facilitating an environnment conducive to

the survival of such m crobes. An understandi ng of

the followi ng nore detail ed description of the

invention is facilitated 5 by initially establishing

t FEORURIOGIhg meani ngs for terms used in this perwsaegesress

thecr) thewenefitsAroviad By tRé ivRAtbA bRNCoriststOMOMEN ¥he principle that
cl.ude manmal i an di seases, mammali an

def i ned
TGSEDLS’ESBP‘%*%%Q%IW“%M%?W&FS aqmbe sugcassiwiv Prevertied areliorated or
Féfé?éd bf%ﬂﬁéﬂn%réﬁéﬁv@pngﬁt%gﬁﬂa% # iRy ﬁ'\g{? tﬁ%&h?ﬁlcrobes An

devel opi ng™a mcr Ilated disor
unidatstanding ohitetfoloving maorecdadailedededoription efithe limvéretion is facilitated

U E AP Al AR TSN P IR B e

surface has devel oped a m crobi al -nmedi ated di sorder.
Exe rrﬁ«lnal‘abnmmﬂi iconditien’ isdiroadly definedtainslade esamnthiian tigeases,

AR isBiRers ARy Apriiie| Al mBbleAeath tha

cﬁﬁia%té?&@tilﬁ)ﬂeﬁw e;ﬁmeﬁépsm%erém%wo@devélaﬁ haqﬁt& | r}umaéﬁigted

di sease enteropat hy (e of the critit€a
ce at risk of

ﬁﬂé‘ﬂ%’plTéWt brormal @Ondi*dﬂ@a@bai‘a@tp@md bnan eaulnelraﬁ jsu
d@@é’lﬁémﬁ ?ﬁol’ilﬁl -FRATHRY G[%oh% rtﬁ:ﬁut?e?ééﬂcﬁf cﬁ% IF\r\f\ﬂﬂbl‘ll the epithelial

exposure o e trssue or exa

stidace bés deveiqsﬂd a Inaombaai-tmedmteuodlsdrden dExemnplaey chraditions include
enia i.s iven its

i fienses Ao Tl tisORera o ad of Sobuiri B Ritah

interveatiomfsueh el INimgung wWebAsk éﬁteroc‘&llﬁ’é] selver neutmpenla,
re ecti on" refers to any devel opnment of transg ant ed

atary bawe) diseags, gpigienathis (o gn o e itically liyand transplant

&8S a)e€ieWlidf) ul timate rejection of that material by
( Ee%ﬁ%st) organrrsm "Administering" is given its

ordlnary and accust omed nmeani ng of delivery by 25 any
sui t 28I iffdan yeansstamagsita mapnealiantissex eemilting fromrexposure of

I‘g |s%gl@t8'h§éﬁrférr@<a' & ithe BFrﬂlof%ﬁl rﬂ%n{e %?eac{p hot fluid, and a

Ivery, I'rect ncture or 1nj ec

hebglrfacat i on, and spray (e.g., nebuI i zing spray), gel
or fluid appl ication to an eye ear, nose, m)uth anus

amourtosre deutBEBhRTs o o Bl énd S5 Gistarien Heaning of

mekeatdeaeatdin the gambonof etreuldiimynédtropigse and may vary
dependi ng upon the purpose of adm nistering the dose,

t he i tJ op of the organis ce|V|n he |
dose. SR REPIovL BERB 48 Ry CBYRDiaT] of atsplanited dateral o.0.,
ah @ir Recdghizedoss Bsifh RRbbEated mﬂ”ﬂul@*ﬁm’k@}e?&ﬁi@n%?ﬁiﬁmtenal by
PCTI US2002/ 037948
the ost organism,.

"Administering"” is given its ordinary and accustomed meaning of delivery by
any suitable means recognized in the art. Exemplary forms of administering include
oral delivery, anal delivery, direct puncture or injection, topical application, and spray
(e.g., nebulizing spray), ge! or fiuid 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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effective does. The process of determ ning an

ef fective dose involves routine optimzation

procedures that are within the skill in the art. An
“animal " is given its conventional neaning of a
noWOpRhEAT77hon- proti st living being. A preferr 1GS2002/037948

SHUCHVS db&s.aTHE Bidtess Of @latéi‘ﬁurﬁné‘bl ect'i_\/é dodd Bv6i98 ine

of the present disclosure, hee an organi smal,
Qptipization aregedures thatare lwlfain ekl mrﬂm adoul d benefit
fromadm nistration of an effective dose to

an. or i €

o har R RGP 56 L8 f¥ertibn(Abafihd of o A pHf BBhgrotist iving
hﬂ"@eﬁ\tpmfgrrad@yln’pabmatmamnﬁl sucmmhugmm sm | n need

of an effective dose of a product, such as a

h di. th
Pt oo e Cfigke o IR B ol i, Bl Bedide gitorod e, gppan.
tissse,mrdictialay stabel theat cuahdjmré{mﬁ@nf i a}ﬁ%nﬁfstratlm oﬁtan effegtiviedose to

S O € components

Aegapaishasrclofest i it o, FPegumTPIes S Fomaat sk of developing
@ﬁﬂéﬂ%ﬁlséﬁsﬁ hﬁ p‘f’&é?ﬁ'ﬁb%aﬁyn%toﬁf thbfé%tf |ﬁ%‘i\rbr EHEBm in need of an

exanpl e, pol yet hyl ene gl ycol,

eﬁ@éﬂl\éﬁﬁomf@m uch@ughﬂsaprmrmageumal odmpoenenchordmg to the
O\.p nol ecul es of varyi ng nol ecul ar wei ght,

prow eg at the arithnmetic nean of those nol ecul ar

weights is determned to be 3.5 kil odaltons at sone

| evelAvsrage nwleaar weigbt] isrgiven atSIoedmaarrarEisaa:mtcaned meaning of

d d
BB o8 DrB5ual YU ARSI B i) o
a\limainqh:tsdtom ﬂigiirdtasab'f tHﬁmiduCadyt&ﬁﬁh?aémihalﬁngﬂ @h&?@nean For
110 W | nmeti c nean su ec (0]
Bl DR BTy alyen) oGP on bauingae AvsTaah melotuis et of 3.5
kmaalt@hg nﬁchﬂtQ‘ht@btrﬁoleéul%’va exfﬁ Fiﬁblléffﬁl%? wsgc@ft provided that

exa uraltyo relativ
gtgmeég ne&;argof thasw@lwlaro»:@gmtsdaﬂewmjne«up kise3.5 kilodaltons at

| Sbﬁ%ﬂ@?e' oP B2 v by Ree By PRUEY W APt rib. oo

\nmldahmwademkaoghn tiead. AnbioddQSly; PEE)1 520 rlesnoPES widse

SRR S e FE st eeh o g 2 Klodalings, with hat

aﬂﬁrﬁn’tﬂnﬁe@fsmﬂajéuﬁ@tth@ Bale#s meRideAtoval 'ﬁ\ésb\PE@ mdé&édles include, |
e understood in the art. "Dele

b%\ﬁ ﬁ'@rﬂ?@l Fn"ﬁlt%d dp-Abmple BEGrRalyraess. & eecammée @TEI§¥3M retptively
2881 FECAE!EE o s AT YDA R 15 5540 T08Ral wi
alingermselesdeisuchias aaphenolGntont Bingle mefecller ledving a higher average

o oiinke e 10 <5PaB palOBST PLT R onor '

cells), that are recognized in the art as
“Cell membrane 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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16 WD 2004/ 047778 PCT/ US2002/ 037948 characteri zi ng

cell growth, such as the generation or doubling tine

of the cell, the appearance of topography of a

nascent group of cells, .and ot her vari abl es recogni zed

i WORMAFTITRS contri but i ng to an understandi N9 WirGd3602/037943

chiarNdtEYiZNRY L6l Brovfth Asuchedd thegeliePatordr ddtiblifg ’uﬁle of the cell, the
"I nhi bit given its ordlnary and accust one

AAPEAT 45@929? %Pmrephay a2 nesgent gr@mj@f gelisoanghpthes Maniahies
RSB oL SRR RIR R SR RS ptom of

osheverumofeelisrel y. "PA-I, or PA-I | ecti n/ adhesi n,

expression nmeans the production or generation of an

L adh
Topi cIREIE GhBR B Ringadid Ao REmPe BisiBind st with
reducing at pavenfing Pér éxdraple] |nhmﬁl@m6r|:ﬂm6¥¢ai @haﬁ@%rﬁe@ns that
uBbflogicel chands e naticingta uRiBQr rpvamted ontrely
| ectin/adhesin. Optionally, PA-1 |ectin/adhesin

furt f‘IEA-H oCPAd %tmvmm Qkpn@:@.siéﬁ rﬁe% ﬂhe production or generation
Iect| adhesi n-encod

o B stdht shataetersligof P/g-;bﬂqqﬂeladjh#mndtmliacl?m;lathadhesm
e&Blfe%%ﬁmt(lﬁvﬁUeé ﬁiﬁﬁéﬁc?& F’ﬁahlggtﬁ %f&ﬁ%snr?(enﬁocghéf ﬁ‘ﬂ%l\bﬁo yield a

t ar get . in/a rou
HAwHﬁeptmadhasm pehypeptide havisgiat hesist ahe acmhly chianadtéistic of PA-I

Bt O AR A R 3 rubRex e s Fanserinion of a P

lectihEdhesin-arcodirg BRAdoivield fas afopdimBRidraiemRNZGt i vity
attributable to the indirect influence of an

:ﬁi tegtféltpé?'p%raiﬂgfg%? &wggpn gl%%rfs Rg gﬂ':ﬁﬁgégq mqtgtp%%%mty of a given
tmgémnPA-laéctlmm)Qﬁm%h dﬁ%@f‘@ﬁndlréct%fﬁ%cbb? an epithelal

CP@ ry and accust oned meani ng_ of an -al terat
r

elqw&@it Phthe praseriderentienafes eaam@éa mgbﬂllum induced
aETi\fHﬂQFI%f FRRPRCANAHNERH FABE 1o é}' in s% il rthé%%;rogygﬁpﬂde s activity

ut-derived s SIS In an an as a
aftributablerialthe p‘@ﬁrbofgreﬂ@enoewmn eputhehummaanf@t@drﬂrram@ﬂtm)durect

o G s R A ™

aer ugi nosa) "“Amel i orating"” means reduc:| ng the

degr ‘Bomphological changef' js gives its opdinan drid aécustamel] AdaYing of an
g .accust oned neani ng. "Pathogeni c quorunt means
a %&F‘%@H{ O0% or association of a sufficient nunber of

pat hogeni ¢ organi sns (e.g., P. aeruginosa) to initiate

or rmmmsﬂmarl paatltngmhu Me3dis seRthogersit afielobeaapyBie!dt cBsing, in

whole or part gu? derlved sepsis in an animal such as a human. Intestinal

pathogens known in the art are embraced by this definition, including gram negative
bacilli such as the Pseudomonads (e.g., Pseudomonas aeruginosa).-

“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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17 WO 2004/ 047778 PCT/ US2002/ 037948 "Interaction" is

given its ordinary and accustoned neani ng of

interplay, as in the interplay between or anong two or

nor e biological products, such as nol ecules, cells,
anwoi2eed/d4iwe. " Transepithelial Electrical Resi Siéﬂ%&oomsm‘;s

or TEffterdciont sajivéries Hﬁﬁﬁr?%nﬁ@o%ust’én@lf ﬁ%ﬁmﬁ%@f mterfplay, as in

ac U|red|nthe art, whi frefers to a neasure

 thediarplaybetyaan gt ameas a@:@ 65 Masp vidkegical produsisisuchtasdnolecules,

b@llsngﬁd%hkés' vely useful in assessing the status of
tight junctions betmeen epithelial cells in an

epithelial tissue. "Adherence" is given its ordinary
an d actiassepithelisbilectigabRegistasiceldr F EER, 98 givahiting nfamning this

PARRE LR R [ RRl AR bers o AinEBeuethey ptejectrical,

msusbarma“ adroseppitiatial isuenwhichtib @owxcReReBf uskful in assessing the
t,hr ?(gggnsn nal tg} ecfx_}@it ﬁl;(f a cell) that is not
§t9H§e9fi Junctiogshetweep epithalial csls ingn eP'HTEﬂlé“l@‘%'ﬂn as

scanni ng force mcroscopy, is a technique for
acqui 'Wdh@réhd@f’ @%ﬁéﬁ@é BidiRdry MAcsHcaBRinte nﬁﬁﬁlngfof Bhysically
substancg aving a cantil evered probe travers
$socigling ‘é"e'oﬁﬁeréhgaﬁﬁr@ﬁlwt@eﬂa@Déifm'@can and using
highly sensitive means for detecting probe
def | eqbpegEphRBINVALYAMBEIdHTIRESE 898n 11?159 h’ﬁa?'b? oth

" Phar maceut i cal conposition” neans a nu 1on 0O
reerRssationsaf |th%§u@amf a thvee-glipaensional mbjadt $¢.gatai aatl) thad is not
%I.Mngm&g animal, such as a human patient. Preferred 20

harnaceuti cal conpositions according to the invention
conprise a solution balanced in viscosity,
el ect rﬁbw@fqmcwmmresmw "calsm kabwh ﬁs scanpinggoneg misroscopy, is a

LRI o OISR B St sustanc by

M\m@a pbntul@v@@ki@ﬁbl@@&mé@edh@ sﬁﬁ@@@ﬁgample in a raster scan and
88200@) uvant s carriers or
4 Qohivsensitzb smeanayby Bfiochas piahs defisclivus @stwauie beamderstood

,ﬁqy@aﬁcqw red in the art. An adjuvant is one or nore
substances that serve to prolong the inmunogenicity

of a co-adm nistered i munogen. A carrier is one or

nor e dUEMARRWICH Rempesition’ maaes atermidatignuobednappundssivitable for

tﬁéralﬁléuflé Qﬂﬁﬁrﬁ&?éﬂroﬂntooé Ilﬁn% %#H’ﬁélagﬁ-?h9$ a’H eﬂ%t%glt Breferred

l'uent 1's one ances
ntwmeqemtmai compositions aikdonding ta thp Wentmbsdsmpﬂse a2splutian

t}ﬁge? llg\llsﬁgbhte?qgggﬁyg%\f){ﬁ&ag foﬁtg\%fah@ %Sh%tn'sn‘ﬁs a}/n Qlecg.t?olyte,
dextran coated L-glutamine, dextran-coated inulin, lactulase, D-galactose, N-acetyi_
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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an average nol ecul ar wei ght greater than 3.5

kil odal tons. Preferably, HWPEG 18 WO 2004/ 047778

PCT/ US2002/ 037948 has an average nol ecul ar wei ght

greater than 5 kil odaltons and, in particul ar

erbOaInB#1788 HWV PEG has an average nol ecul ar weigid, 02,037948
hab dnediade idleARiwaight greatdr 8RGH 5%50&@1!0%9%&10[%3

bet ween 15 and 20 kilodaltons. . The follow ng '
gats; HMW PG dasmvavarese §1Qb¢0lﬂafélv¢llbte&iitle@$f 8 knodaltons, at

l&é&%ﬁ@'kﬁo&aigar%eéﬁ& bREFed %5 gh&b@%b@@ | nst

gut -derived sepsis provi ded to hepa om zed mce by
hi gh_nol ecul ar wei ght PEG Exanple 2 discl oses how HW
PEG Ehe\f@llqvﬂng paamgeaillwmwée embedirentsofthe inzention. Example 1

SRRyl OO Y 53b e B KR gtmzed mice

bgmngrﬁholeduiﬂgtwmgﬁﬁhEGgEéMé Qﬂ?@éﬁsﬁ@&ﬁmf t Hmm F;EG prevents

t not affect gro 0

paltio0Bn Goherie to Ineet cPlnola! cals ssanple daveglsiow HMW PEG
IﬂHlﬁli@ﬁﬁé@hlé k}ﬁul\éﬂb& BRpicSbigh rg%?n@h:ﬂﬁl an{pﬁf LQEER/ARe

EG coat ed path ogens usli
SXPIEFBIgn SpFClf cg}hanﬁxmaled%elmwaaﬁmt% de¢s notsdffect growth or cell

oGS ARy EHEES Ry ko

comfaﬂnaﬁmnof Mﬁi&oatﬁcﬁpﬁtmmm@Aﬂ)rﬁmrfom@rmlcﬂismgy

=R HE AR e sicel omtioas AReugd iV PES. Hample 7
dE2eNdek prdvdmiié Wﬁﬁhﬁﬂghg%&hé%hﬁ%:tlgkﬁ ofl Bie iMEEhRAP Sx@mple 8

Iovmn 30% hepatectomy Male ib/c mce were

dﬁﬁJé@%Eft bedp mﬁm@u@ﬂagtaémmlétrﬁm@féd&ﬂwaﬁ.. aughaafs in I:he
SyEan i sion of the
trlﬁl ver té':'%tﬂga? Ef ﬁ%ﬁ@g%"“ é? R‘%Z-g}@%%ﬁgsgr f or med.

Control m ce underwent nag n of the liver
wi t hout hepat ectony The g@pﬂeﬁ%nt al and control

HW!

Voru = o
aer d@ai&ﬁdbMMemeathqteed andlsmb;actdtbtokimtexﬁomlyejsmg a

SRR . 380 GRS Sof HUBEN d lotopoy

lobelwas peaformenw Garttesd whies unebmlint Risdipustion @ﬁhe liver without

qrr@rm al avalnjg.'?ebrlggl P Gnt]f%_l S%L@g%\%g?mg%ﬁgqeég@% mice. In

 alb@igy, @.atd!mﬁe@fr 286G &f W%fd/nﬁi%ﬂ%e&@o%ﬁaé %Hedlnds%' B&S7853 was

to a henol ri ngi The PEG 7-8 has an avera
injastactintathefasgf the cecwpdyndiregt oemiewncmnedwtedumeather saline,

ngc%ggég 0?1‘22% ?@:e }éltl%i ‘If]\@ba Ieggiflrgwg%ﬁ f’ggs are

'cqmmermmwmmabien E’El(m é542@nbawng an average molecular weight of 15,000

to 20,000 daitons, is a combination of PEG 7-8 and PEG 8-10 covalently joined to a
phenol ring. The PEG 7-8 has an average molecular weight of 7,000 to 8,000
daltons and the PEG 8-10 has an average molecular weight of 8,000 to 10,600
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 grbups
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).
. 19
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subunit having any of a variety of average nol ecul ar

wei ghts joined, preferably covalently, to each other

or to one or nore |linker nolecules, which are

r vaedod@dy7smal | nol ecul es having functional greuRss2002/037948

sui t alpbridrao provids arconbtanEsoirek of PES forthé ttléjiﬂcﬁr duration of the
| i nkers substantlally preserve the biolo

expefient tee nerenas dispeted infaitheosmall bawet (et leuemand 1 ml of saline,
ﬁE@'W 6RPEEL{ 590 Wad ﬁg%c?@cfdlﬁp%ﬁé‘in@g@ S;Brpkﬂal bowel. The

prophyl actic or therap
pnctire site wes tisg oft with ausiik saiture Bhshe eecod7@vbbetwith alcohol.

IGE st S 6B BHES AP bRBr Tt vef welfat 48 hours.

directed into the snmall bowel (ileum and I m of
sal i Dose regbise3curves RETGEG13Q0/@ae soundntpedel Bof B@t &da A

statieteBroiGh ot hrabgite aiierton BRLE T hiAoCu@s delenined by the Fisher
E%da@@’l"@ét (P2 Gvboe), Be‘l‘ﬁern‘ﬁhi#idiﬁgrét@cﬁ\}éethdndéﬂ%ﬂoﬁﬁﬂPE@‘ﬁi—20 was

ven H20O on next hour s Dose re@’ponse

I
teroied tﬂb@éé (F<(205)a eeQuanlitative bagterialoubtiras of cetal eontents
(f%ge%%lsﬁéd f’éeérl ﬁur?]:'ggﬁ' \)e?,he ,g%ﬁ& %ﬁt@?s EJ"I?&I@'[Q 2?@/2 Rofical |
hepatetiomy andidirest cegal mj¢nt|onex£ tlix a0 ocfolalraf RAA7853 0 OfeERay

RAOTR, donsre B shifnb Dy Fantiing nceeads intiapterial soupss in cecal

cbﬁm)numhwbrcaﬁ@bldmmme fdllw:ing REsbtbtAR (P40.001). A
1 ow nzpso% sur i cal %&at ect ony_ and "di rect

Qanﬁ ipreare AP oP-08) in the fiver andiplogd basterighgounts wagapserved
OIS SHHID ARG HEE 18.50 @dm;?léte?ﬁblle\(reﬁTe‘!WM% from disseminating

increase i n bacterial counts I'n cecal content
terthsoliver and\deqd efimidel ood in nmice fol | ow ng hepat ect ony
(P<0.001). A significant decrease (P<0.05) in the

[ 5 .
bee EsBRfoRbARE BRI RLBlRPATER ASsaes Bt A L8 mcold
cﬁmioalgstb!a’meﬁmmea blogd cutiureh difecy zﬁ_cdmgsgﬂlmdfps;?%mmm% in mice
P a r.ugi n
PIE R R e 10 i il eugicel e aBecsbimy cepiiatan  state of

clﬁlub@lcﬁep@i%@id h@BQM\lcﬁQama RbUra! fMlBé\%ﬁBﬁ%téd‘torHHéﬁl laparotomy
ected to a 30% bl oodl ess surgi cal

b
Eﬁé'ﬁ@lf %‘gﬁ 4aPRiaels). whe Fesralasly inisctad Wit & agyginosa, survive
%gr oy%ﬁh\bb‘l’ﬁﬁ g{iﬁtcﬁ @’%LGB Ry%zﬁigrs] "ig?)le gw?ﬂ ﬁ{ﬁuﬁé‘tﬁ’l@abllﬁy of

'Dlatltblys tqipr@&eetbrvlbwar Portalily ulgthmmdeﬂstﬂfm Mef PA27853 at a

o

cfi%%?‘ltr%%gh ég }‘i"j ﬁq@ éfuﬁ'ﬁlyw§ sﬂﬁ?@*d&d ﬁ ?’cﬁ?\ g\(SI{\:ILgdUtIOHS of
pplyetrqtﬁneoglyd:cﬂ\@EG#ﬁﬂﬁaﬁelréus H’E\Gt'fﬁ-ZO)deG,—S ZSQva@]cmfsen as it

3.,at a ncent 11 cfu/ m ., was
r%qu EQEF mol r(yyelgf;\;oo f%:@s( pag% p@wgllqple for clinical use for
the last 25 years (Golytely®). In comparison, PEG solutions according to the
invention that were used had molecular weights varying between 15-20 kDa.
Suspended strains were introduced into the cecum by direct puncture. 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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35

25 pol yet hyl ene glycol (PEG 3.35 versus PEG 15-20).

PEG 3. 35 was chosen as it represents the nol ecul ar

wei ght of PEGs that have been avail able for clinical

use for the last 25 years (Golytely(r)). In

cOMPAPMHL4TY8 PEG sol utions according to the i nveRthBReesro4s
arhaill reeoghizes et PMIVITE® Selaon$of s Iha e BY) muia%/@@écted to

ended strains were introduced into the

Pe%\e(i@rﬁ%ved?fp?&t' »ands hus, fabrithin the spopp & thpreseridoverion.
Wﬁﬂ Fe’f.ls'p'ebb’to' thi%lfag t eﬁﬁﬂs‘?ﬁ"tﬂgewﬁ’ﬁ&flé% dﬂ?ﬁ%&ﬁ% Fégﬁﬁefway

conp y protective
analYStﬁ dtvaﬂascea GANOYAY dgmcmstratad P statistigally significaatincresse in

bRGteRE bR s B ekbok] Glitnts BihesE et cacbieH tmise following

htepai@etctmje(l?ﬁmow ke@nﬁ%ﬁgﬁ!e@éasé (ng&ﬁ)a)an tﬁ’é)ll\lié?t@nd\/hﬂéod
bGRBE} Cas Ias pbERB A 0N BF SR ARIPEES 1520 completely

pP&Ehté%?ﬁRQ#@é’@ fbth dlﬁémightullg {c?ﬁfégg)ei‘ &ndl 'B?dodgN% ECPEG 15-20

solutions of Iess expect

cgms{ﬂtely inhibkedthet dissdminationof intasdinal %27&63 10 the titver and

F0RGo i FIE 11T ol MG Pt AR GTEET: sufftgpe.ipvonves

nmcbamswmytha’aam nyai- mmﬁbbafﬂalarleﬁleh/&ﬁ@m cdecameitions adndoxic to

statl ng |nc se i acteri al
6‘[%@%%359%@%&9@ ea?ectqra£ewwt hRattems san be

démoﬁhﬁgeteapl | owt ng hepatectony (P<0.001). A

significant decrease (P<0.05) in the liver and bl ood

bact |aI C s was observed for PEG 3350, whil e PEG
T5: 26h% AT RIAgOG e il M/ BES Tedupsinognentelty ratg

I . f i ¢ AN
oo Lo P s oy P i DIRLGH i e
farmeof|a pastiabiepatectomyo ddis manseé Magel indidatedthat B PEG therapy
f . PE {

BT ol SOSpBR4 P y BE PR A BBl o
liketihoed bf arioriality in@any tghwincorganisnysEdh 8a eedrhsmal nlkeemaﬁ subjected .
taboH %‘8%@%? effupﬁt on bacter.i al Eqrovvth patterns can

Oy PRYRIOIBAICE] SITRRS SUBRASIRVARIN G SWBRBHE9-a PaRIE] hepategipmy). Itis
eXfidctecbthat eRMMREGRRERDY Wi bé‘*eﬁeéﬁv@ﬂrhé%ﬁ@ BF grév@ntmg death or

gut-derived sepsis in mce subjected to surgi

sgripusrilinassi assoriatadhith sepsis whea implamented dgltowing theyphysiological
S BRSSP A g b o

pwetmp@ysn()lqgmal stre:shm (gt pbee-opetative Imam) orﬂderrmht:aulnstay\ces where

inF ey 8 s R APhietbic: dp Tyt 488 Tk oh sadSiyd Makss ar death.
HMW REG tHeragy is aﬂg@ Ub&fu) RERBSIRFAGRY 2 syhptord a%@o:ﬂéﬂéa%&ﬂa

that HWMW PEG t her wll be effective in methods of
digearmoR 20Np H@; cggon associated with gut-derived sepsis.

EXAMPLE 2

HMW PEG prevents pathogen adherence to intestinal epuithelia

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 aiteration 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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serious illness associated with sepsis when

i npl emented foll owm ng the physiological stress (e.g.,
during post-operative care). Further, HWV PEG t her apy

may be used prior to physiological stressing (e.g.

pIVeO opafodtvs/e care), under circunstances WherePCTfUS20021037948

afftict 6fPEG amPokerffosh ma&-nﬁa@@éwa@&éﬁseé ’MEEW of cultured
the ”Skoiefa serious.,illness or death. 25

Gararapyenolavars d K8 sfu/rrnhofaﬁéﬂm%waﬁgapwagy iﬁﬁcufﬂted onto two
S8 B ortiayRrein e BRS8N0 PR, AR 19 Rl 15520

TR erassqpialiy owesueathier 8rioers and thesiaxinadl falpint TRERaecorded.
Tight junctions are dynam c el enents of the epitheli al

bar r (G PREIS 8 brbidHed SinRk My egilisile . pBridifsa-pduced
m;e%egné'fm(ﬂg 2a).i The dat&ﬁmsédhe?gg evr@ta Wpresfen't tihihean £ SEM
ohiis] Bl iF TERRORmitaselive pEEPicath cultirmsiinr)bsseved during 8
r@@@@oﬁa;ﬁ@é!'e%poéiﬂ"@ td 1844 G?éfhﬁnl FRHR7R58E 'F} &g@%tﬁ:gﬂ{( significant

wel | -characteri zed human col on epithelia

d@ﬁr&ﬁsau i TEER. a5 demarstrated inCaco-8,celln exposead tod?A27853¢ was
BB ofp APAIDYALE 20 Pt o el b ik eect

anthe dalt InvEEER 1nd£®eﬁ &GP AZ7BHBW B TSR0 2Ied ICPREG 15-20

P P. PA27853- o
EEbROEE SR FBehic 4 ATIS R eaies G54 25 and wih apical
eXpéQ]reQé u:ml?sea RA37 3 %u\‘@éf éRbGiirbYn tﬁ@ﬁr@séﬁ@of PEGOa 35,

two  Caco- nmonol ayers in the presence of 10
d@@@m Offb%%@%sefbmonolam maﬂeguf@@aw agdbgrant @acteéla was
o%s@%gsvzvgﬁ‘@eﬁé‘ﬁodm I3R40 E?&Joné b-'o_ggﬁlé ﬁl% B@ﬁgr ip'safﬂiﬁé’(Flg 2b).
rot ect e si gni cant

ha@mtgaaidélg Zwm@wmg magesa:s‘é)aam-z EEIFS Qﬁc@lyﬂaﬁaosé’d or 4 hours to
PR BBt et B RN, e PLiRING cels n any of -

thmbbueeaxémm‘é)d aeasrotattide effost & PEQUSS2Mb6n @cea cell integrity
exposure to %'Hgélg cfu/m of PA27853. A statistically
was@sspriatas withless bagteriehadharance,gefiesisd by et &:fold higher recovery .

ogﬁg&e\/\g? ﬁ?iﬁe%eﬁ’éﬁﬁéﬁ%ééir)ﬁs ?ﬂ% ﬁé"l ARur ﬂ%y gu}f%ﬁ#?ﬁ%gme cfu/ml of

PA2dB68tive effect on the fall in TEER i nduced by
PA27853 was denonstrated for PEG 15-20 (P<0.001).

g e RAAMo BAPES GRSy hlalTn@3nd2plndlal KB 13 baner-
dissuptingtaffests of F.leeryginesm@s Jgtﬂg@dzby méSBa,amtm@mmﬂTcErEmfoﬁers a

oot s I UG yieRRaLEpaRy fETonly §5 15650 2
challsngedsranh iwadingepativsgt sy Furtheablidletise oFthd tRBlapeutic value of
PEG 15-20 is that epithelial transport function (Na*/H* exchange, glucose transport)

is unaffected by this compound.

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, & human.
An intestinal barrier abnormality may be revealed by any diagnhostic technique, or

other means, known in the art. It is not necessary to identify an intestinal barrier
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In contrast, Fig. 2c, show ng i mges of Caco-2 cells
apically exposed for 4 hours to PA27853 in the

presence of PEG 15-20, shows no evidence of floating

cells in any of the planes exam ned. The protective
efW@ea4/0477REG 15- 20 on Caco-2 cell integrity mqu 02/037948

RS flﬂ?/%@‘iov\/td HMWW@%@E%@W héﬁﬁ@éﬁ”ﬁ%loﬁﬁéds?ﬁﬁ degree

d hi gher recove acteria in the ce

of ggtaty assaniated yithduMiy Pg&trﬁ@hmerﬁmm@ @nproaoh &l@’@ble for both

Pl FORERS e S Gyl FERC i, oot

tesiadment inathodsfapplied td aRimade exiyjbiting ait Imt pu@l gymhptqm theracteristic

BhIhERER Defregbromeity o e WM FEC Famairatiods ould
dnasliorate spsytiptohrassdtiited WM AnTHRRHAS Hﬁﬁmmahty, preferably,
Furt her evi dence of the therapeutic val ue of

“i% MmRqds weigld r@ﬁu%@r elamnateafhg;ﬁﬁeptsr Qflﬂtl’f'ld@ﬁ\f%d\laepslﬁfrom a
gé}pg,%% ucose transport) is unaffected by this

corrpou S%L HWVPEG is relatively inert to, and

has a stabili zi ng effect @XAI? dnt esti nal

epithelial barrier. The invention conprehends nethods

HIW el it Filenid expifsdiBhiih HatAGRGL™ | ! 1 oS

aeru Q- haexpraspiondfithe Hlel lentin/aRibesit(d Poaemgintisad AZTBE8 was

An t est
AT r | er Ao Q%F *mﬁfﬁggﬂ%@%ﬁﬁgﬁgw I QYGS\CSﬂ 15‘%?.*‘%‘9 in the
letha}reffe@tlef P.oaierugmbga u‘:r’_d?"moukm mtwstitn@ thﬂe—I ﬂ.fn‘ctloﬂlé 3% 8 significant
not necessa entify, nt est i r r
VBBlsnPS A6t MUSST0u R raRne L 6 NaKing s osranes of
HM@B@@) lﬁ@%lfﬁ%ﬁ&m AOWBY 85 by'[:lﬁé‘atlr@%w@ﬁﬁicammé%fect to the

degree of safety associ ated PEG treat ne
ins, jexolepisy b 204 clastase | EAfl(ﬁprQﬂsmn iprRseyugicoseis regulated

o e M ST o B, oo

| oﬁF?AHah $ABEB ivasmptamniy mamased dyBxppsu toIC4-hiSLe butsalso by

| ~barr,er abnrrrallt heH
Bp@ct M CAER SIE. GaRP R HllBemraiasrabaslipterny supematants
freas0ataR el wultiiregn i ntestinal barrier abnormality;
preferabl y t he nmet hods woul d reduce or el | m nate the

ef fect |ved sepsi.s fr treat
or gaﬁpa éﬂ'&ﬂﬂzﬁ 1qn \gs ﬁE@”@E’ﬁ? e §XR’/"@§§!P@@€ EA- at the
traNSepEshaNevd). Totd Faen of iﬁhae&igmo%ﬁ%ms&l%téd@y R rhodlf'gd three-

| ectin/adhesin in P. aerugi nosa PA2/8 I ncre

deiergend mathedn Brohescuergansratad uyd?ﬁthrmﬁAdmrrmrayed
FEACCE TERACATTARFGGGTG) (SEQ ID NO: 1), RCCGATGTCATTACCATCG-

TCG) (SEQ ID NO: 2) and 168 primers: F(GGACGGGTGAGTAATGCCTA) (SEQ ID

NO: 3), RICGTAAGGGCCATGATGACTT) (SEQ !D NO: 4), and cloned into the
pCR2.1 vector (Invitrogen, Inc.). The inserts were sequences that matched the
sequence of either PA-l or 16S. Specific cDNA probes for PA-l and 16S were
radiolabeled with a®*P-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-l and 16S.
Western blot was used for PA-l protein analysis, using rabbit affinity-purified
polyclonat anti- PA- 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);

23




10

15

20

25

30

| et hal effect of P. aeruginosa in the nouse intestine.

PA-1 functions as a significant virulence determ nant

in the nouse intestine by facilitating the adherence

of 15 PA27853 to the epitheliumas well as by creating

a WDgne#a4tamt barrier defect to the cytotoxi NSpCT/US2002/037948

iRMRIrDbl6t ahafyah @b@%bﬁéﬁned’ﬁy lelé%%rﬁfrﬁﬁ%?ﬂ’f tt)l'&te? hs atter Tricine SDS$-

aeruglnosa IS reg ul at ed he transcrlp I Ona
PRGE sy Phul lectiaims detes rtatt@eali@ L veagsint Amersham, NJ).

Expression. of PA-I.in PA27853 was not only increased

by expewdne 6f°P rbgfn ?F&\Z‘?‘Egﬁtcw GRS budfult Hsgnsing s:gnallng

Caco-2 cells, rane preparations
rﬁdgéﬁlﬁa@‘&h’tﬁ- regulted e Stadistically signifinant mcmsel‘ﬂamtﬁﬂr!none-way

YY) A58 SRS AR FRABESH B bsonce ot 1

%QE@I&G&and\/&wmmdltataa@hubu gtdrter@dbhi l@,ﬂ']@%ﬂ% 15—20 (Flg 3). The
deter%ent od, . Probes were generated

DR me wvrﬂbm@m UTERE 15-Bion GG Rduced PA

S BAFVRCEN ISl 8 IO P oot

aRirclividuabectrirteeitsreposed $EG4-BSNM thy presadce Bncthabisence of PEG,

T i A A T —
exptdssiorRs-A. aprudifGsa FFigcib)i ThelD-HBIoheitick® mdnphdlogios! effect

16S h a32P-dCTP,. Th fi
R RIERB e SR dhe Pitpano 2 B 4B, Bubfot completely
clihRsRBA i msérﬁ&i @WE@B 8y, nA'ﬁéI@-tyﬁé“éﬁerﬁ‘%srs%bﬁtsh}g%undmg

ercent cha ed to control were cal cul

§§3cﬁ¥Ppﬁ%g F%PE%{?-?O Big dbbf Exposure afiPAZE853 taed.d anM of C4-
I%I?fenleY?éd gfﬁ% Jt@gceﬁlg‘ d %/rﬂf%gnng b8 o0 HrBAudPRROVA) in PA-
/ m{%NPd expfessioraagsegsed nsingNdrthem dloias he AA- expréRTformnds greatly-

B b oA PEE P G P Lo R Ber R TR A-traRoMincuced

bvrﬂm-hobi' eicpcmﬂl&b ttSCSC(WQScemg Wl i8Ity be IFEs "IQIZOaﬁﬁf #6t by PEG
{ é‘(ﬁ ns s' eer' "Fricine SbS- PAGE. The PA-| lectin
eRe-HAYANOE®). 1 eagent (Amersham NJ).
Exposure of P. aerugi nosa PA27853 to 1 mM of the

quor TRk m%pf&eﬁt&ﬂﬁréﬁ%homhﬁw|si§n%aH§hﬁérﬁ§éﬁbh gﬂ-zmld

astatlstlcally signi fi cant mcrease%
dscreRergr Ay pxptﬁsgnom(@rqte@mde@aw in a&27ﬁé@ lpdmedabv 900 HM-1
i bigt :

A DR | od BEeBS SHER il A g P 150
Thisi effecByvasTiod obmmedwﬂrd?ﬁ@laes@ thg i3ali Atteouation of C4-HSL-

VRREEBEiHBa 5 FaE 500 e i TR BB 558, S e cgres
ofraiternetion iviasesignificaitlydsss than that for 10% PEG 15-20. The minimum
concentration of PEG 15-20 that inhibited C4-HSL induced expression of PA-I
protein was 5% (Fig 3b). Electron microscopy of individual bacterial cells exposed fo
C4-HSL demonstrated that C4-HSL caused a morphological change in the shape
and pili expression of PA27853 (Fig 3b). The C4-HSi -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 prbtective effect of
Caco-2 cell-induced PA-l expression with PEG 15-20 persisted in experiments of
overnight exposure. '
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of individual bacterial cells exposed to C4-HSL in the
presence and absence of PEG 10 denonstrated that

CA- HSL caused a norphol ogi cal change in the shape and

pill expression of P. aeruginosa (Fig. 3b). The
CHVOI4jomtieR ed nor phol ogi cal effect was conpl Al 052002/037948

el i MHMWeREGalsd affecte sies oitulehc&Biprbasidn of Pl ke nosa |n response
resence of PEG

| et |mnated|nthe
tp kPR ;ﬁﬁlﬁ@f decatipyationaf Q&rlﬁguﬂmw Wemsse%@seam&%
rﬁé’y 5’5@ rﬁép??rdtgétﬁre t o BRESYA- 90°§N5’W£ Eﬁohﬁ’? Qel:'rmﬁy'mgnahng

resulte I n a statlsi Yy Si1 gni
i$ ﬂdv%!a@ialplrsh@quhmm mﬁymAm;axpmsm for thiemathogen The PEG

88 1 RGBS Sl o o vt

t6be.andichpeinians asditait of tln% prnte"oﬁ&é effebt cﬂ/PEGI’IB% | PEGCEB120 was

b lPf:ll‘_ihour e osur cells was | nhi bi ted by
it o1 & RIS 5§t Al roih hAaHeayaton of P
a@N@/ﬁ&sa FN530eha é?(p?é@%r?ﬁ% %%ES é&-eemré{@éqfa?g%ntlents (feces)

ignificant attenuation (3-4-f Crease

f@ﬂpmfoéiﬁwmaﬁ%m@amtomjrhemmmee 12 taeshipid P.

oAl e e R L BB Bt oto

yebanmibeemeeﬁammfbyﬁmcﬁ obganismmg =¥a protétted fodi yoirdarved sepsis.
CA- HSL- i nduced PA-I expreSS| on was al so observed for

uas. SEirepicR fe BHR bifideRafera /s ok of s g

cahesmrrdlmglmeﬂﬁtmmﬁrﬂohﬁmewm farPEﬁW?EE@té BAaninfdlite)| é?\ﬁént or
duced expre PA- protein was 5%

tf@ﬂj a GEFQIBPF Sharacidrized iwheﬁxprﬁﬁswmfaa vigencerfaglor @édﬁ%rmmant
b ERIRRALAA p a@%g’qéﬁ'—s&ﬁ%i} ﬁ.@ Py i . A3)Bfthcd
rpho inthe s

|ca expressi on

dgtermmg By tmrgnlw? to Yingeze EIBEGtI)h on nmlmremm pmlemgmpm of an
I h r es
e bondfioNh S P ofipd of i PRUIEifadrbslel Aiifidtog an
irttestiva) paigngen eadhbsaoﬁ td i stinak Bplﬂ?tﬂlg gé@i%iag%ggn?%hb? of a barrier
n in the sepce o ut no
d\é%@‘tg) 5 QV%?%BX’EB)EXWP Qﬂ‘gﬁl??%eef fect of Caco-2
cell-induced PA-I expressE%{\ wi.th PEG 15- 20 persi sted

MRLE4ire. 24 WO

in experinents of overni

to kmhé\@ﬁé&ﬂ amhe th PEGﬂéél@ftb&?é (FEEG efasiéncrﬂ;e mgefan bacterial
PA- | expreSS| on in PA27853 may be a mmjor protective

memkiane dtegiity was. ggsesgrd by, atﬂ’ﬂé'ﬂ"‘t&m%h@ﬂé‘@ﬁ@ﬁmﬂ of SYTO 9 and
ﬁﬂﬂ@l‘h‘ iB8ide! Nth¥PPEGES]I d REG Q ﬁE&'BrﬁlEQed?%E—lémembrane

V|ru ence expression for IS pa gen
permeability (Fig 4a). Membrane mtegrlty was determined using a live/dead

bacterial viability kit L-3152 (Molecular Probes). Bacteria were quantified and counts
expressed as cfu/ml by plating 10-fold dilutions of samples taken at different
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 invoived 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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5 15-20-induced interference with Caco-2 cell-induced
expression of PA-1 is expected to be an inportant

aspect of the protective effect of PEG 15-20. PEG

15-20 was found to have a protective effect on host
arWeapl/o#1irdugh the attenuation of P. aerugi NGsdyusisozo3ioss

(PRASRED 3 Préteirl conden@ation Waststeraingas Bsihg thé Btzﬁsr Ribtein Assay
ntents (feces). .frommce follow ng 30%

|
(ﬁgééﬁ)e ceRENGRHR LT Aeivjtydn cplifee supematanih ok Paaeruginpsa grown
ui"ﬁfet}%g&% & PEGE Anls JRehd Tﬁ?*esbﬂ% Bﬁﬂ‘ﬁse?*ﬁe?lm%n’: indicate that

virul ence expression Is expected
HBRBRGIass negligitile effgaton bacianal g;rowthepatmms rom
gut -derived sepsis. Accordingly, the invention

2 BTSSR S Bl s e v, v

tenbemefiref ptaveptimy entreating dlseasewommﬂrmammltlons associated with

oPaRR R AR o Mo ianiy inbienainn s chBgERtGn of hegntestinl

flore SimilaRg, t(ReeNEtAGBS aAS praducts Bt BBGSSHEbA nﬁ%y‘?é‘hsé@ib

contribute to virul ence directly, or indirect
amelipfate agympiomiasgpeiatad witinsuetndiseases er abnererl eendiligns without

sighfiicBAt éh%r%%ttb %@mgﬁle %mﬁo?ﬂ&ﬁ B? h'éqm%sﬁﬁ‘e o Okl in the art

I"ntesti na patho en a st na
reneghinestihat rgetheds (amchkit) thatodo nmtemgmmﬁxﬁytdistwbtthe composmon of

e e BT SRR bIG en BCRoB ot Aot be oxpacted to

lgadtegeichiydargthephi h@g@n@anoﬂs%r%i gg)?ém%ﬁch %%léma?ﬁ@

sol utions (PEG 3.35 and PEG 15- on bacteri al

menbrane integrity was aspxXaMm@LpBy a staining nethod
consi sting of SYTO 9 and propidiumiodide. Neither

ARhfic fordtimieréScb et PE@‘HOa@éU afidfen?! nenbrane 25

per api || EE gi ;JTE% [ATegrity was

det e Hﬁ?@éc%@ %l?%tsp 9 758&% %rpwv.oysmlglawﬁret
slibcttbred MahypEY S8y brstA Q?Shz \ﬁﬂ’?&le\ﬁllﬂ%qﬁw ﬂfﬂﬂgtlj’é?eﬂ)réi hours at

and counts expresse at I Ng
3EiG-uPnesksop pf mmtému{tut@waawnthdravm amd the ﬂomrqgmaa PA27853

o415 PGty i o AR B B 10
minultes,i andsmaged mameaiiatellyn dmiagingoftthe dried becterib with tapping-mode

A%@LwPaEg pfsal l Ut H"“b‘ﬂ?l?a trxlltlﬁ1loéi o tgnéﬂ/gScal)mmg IE’robe

Mﬂﬁ&amt(mmmm mjitaililnmm@ﬂé_;r)stSdtﬁ:@hﬁLﬁ@W@acfo@Béﬂshﬁere treated
SB nedi um The activit

ow tern in PEGfree IVY
with TS forgt boves e washaskuth REGsgysively. AFM imaging of
thgf‘de@gﬂdsjﬁrﬁrﬁgaﬁfﬁggh M%r?’%ﬂﬁ‘f ebé@;%nentl aﬁ&?‘gﬁtﬁgscopy,

PARZ8%Dwas }nqﬂuwée@ iroT SGmvathx ¢r. witimﬁtaanm-y-lﬁlaandrﬂﬁ%va PEG
an’z’dg Etgpr %tteg%% i é’f}t ﬁ%)% § '@}éyg%n':g?ngs%s\%s SR, it uranyl
acetate and washed with 0.5M NaCl before examination under the electron
microscope.

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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WD 2004/ 047778 PCT/ US2002/ 037948 (Promega). Protein
concentration was determned usirig the BtA Arotein

Assay (Pierce). No change in LDH activity in

cell-free supernatants of P. aeruginosa grown in the
pr¥9AB4LTS PEGs was observed. The results of tfdgusaooznsrods

- eomplek tegdgrapleicaliyt @matcov&w.%diﬁéxﬁhamhéﬂﬁ%i%n; lf'—m:'ssa‘

S oS ROBEEL A 35 e Lot G s b oyer
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nme

Sl

] jnal flora .Simlarly,
S RTRISUNR" s BRI AL o bl BT Bobtgmonto
the bagﬂrﬁabdi'ahmta‘dig%&m 45205 em?m%teﬁatdr?z;ﬁfwcdgﬁ ?’hcﬁrﬁﬁ@@ the
or.a condl on ou
P REEofane WkRRaas PSR Satian o Becb: ingthaonerds, PEG 3.35
folths b snibdth @ndélope PG 'mamadah B%“?ﬁ%‘%%g@???g n'v‘}h%eas PEG

that do not sij g_m.fi cant | stur
15120 figktbshugraindiidsieh calleo(Fitp i aitd increesebdho pelymecibacterial

PR RN S 4 RFe REBRER ) R UG8 br e BRI Rthach otrer.

EXAMPLE 5 15 Atonic force mcroscopy of PEG coated
pat hdYéhoubwdshing e he baling byttkear, AMWIREG enayf exeritSbéneficial

SRy R oS54 b B Sl YA iy i
epittieliutne Attentatioblyp HMW REG whayiprovidesoeteiitrih2preveRthd fmation

P. gl u i nosa PA27853 cells were extensively washed .
qfAchR *ﬁ‘@i“"aﬂw&%ﬁe@%‘aﬂ aetivatien sighabpadsing drom eelt-geil interaction of
) . ’ d . - . y _
P e ASRORATWRAIRG b bplIRTLY skirg 18 pasgible tht
the poatingrfbinjogicahsurtacra withddibdV PEG\reSedtaiin fogs Pf cbrformational

0 t -Subconf | uent t
BEAEE cOMATBE Bl ehnd I LT e SR H5is. Potr
p{oﬁaﬂﬁrﬂeﬁmljombbwemafn mmvge;&eane n.m:cmﬁa aet;ns&awa aHaitAGe Bfasticity of
el S _Was rrornead Ln usi ng an
thg PEREchaing. SonBReingly Gartaim MR PG Sts gt inmtam molecular construct
: e : T
iRSPSpSITcion, D8 ket oo Aty ek Mo -
coaied §raros4 cabisak mpreeierailant tgﬂ%@prugimm thee uncdatedCaad-2 cells,
- L naf | | o
PEHPe M Slelrob BRI PR AN B bmam

indenmotion oblibW LEE adihi Gado-Acell8€0 uni form surface with
brush border mcrovili, while Caco-2 cells exposed to

T 08P b R ¥ PRS0
effect on treated cells, notably affecting the surface topology of such cells. _
Moreover, the effect of HMW PEG exposure on such cells is different from the effect
that PEG 3.35 has on such cells. Although not wishing to be bound by theory, the
resufts 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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(Figs. 5a, c). PEG 15-20 appears to carpet the Caco-2
cells by filling the asymetries along a

t opographically defined plane (Fig. 5e), yielding a

nore 26 WD 2004/ 047778 PCT/ US2002/ 037948 conpl ex

t OpOgrEphtaRl | y defined covering. |In sonewhat 51*6‘?/&83602/037943
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culiynadepithelid, alifferential mteﬂ‘emetqontrast (Bh@) snidresaaipytamel GFP
atam c force,measurenent of the bacterial dianeter in

1%&5"’32%”38%%“& es a significant increase in the

bact eri a/ PEG envel ope within the PEG solution (Fig 5e,
f). The &GFP gene @éncodiRke éiﬁﬂudreémtipr@tmés Qmpﬁlfélpﬁsmg the

oBLEHR plBemY Sfﬁnpngeoﬁﬁéé o taPAle, XL B3 kot Sligsanere
mwaahea&a& gr]:ﬁln%yl@l“ﬁ(@m A@#Géﬁwﬂcﬁf@é géﬁg?se@m NO: 5)

, thereby distanc I vi dual bacteri

aﬂd &ﬁ%@AﬁT&G@TCGAﬁ GITRARTG (?EQJQ Koufy Bye PCR product
WhR Sine SR i PR pEICE 1 ebor B8 4 T o ot TfayBten,

fdlluwndttjyetranuf@mathal of tiep pCRRL 1/BGF P ¢ drestingt inteEYcoli BWWEa. The

ECI aineS sipatica i goiatRict By Plsss B ith il dnd Fstand the

frégm@h@@cbdtamﬁid thlefd)@rséﬁtgeﬂé vids dignédn i HBLOMFE aBfldifosa
ain w thout w shing be bound by theory, it is

Qvester pH&P24, M@ftszlaad hgerbdlgsﬁf@dd@iﬂtﬁle sdme erstrictipntanzymes.

THRTER s 18 TG B P L g LEFPURRH

shitfle vactor,waspeletieodparateeoatds up ahd 2500 0\einke PAERS83 electro-

HRAERErely A (R eRE S BmacisTe el Rrlecua Epragar plses

coitiinitigGI G0 plg/ndliteintemicin @Rl ecul ar construct 20 which
repels protein. Data presented herein support the

conc on,t hat ated- Caco-2 cells nor e
o ncr i SAnbnas PREESER hek o aterh ak oLl coBpiring 100
HgR @ﬁsam\ﬂ %of Re@ult@eSwad us&PR RbERbiRGsh mbﬁﬁ@}hmgﬁéo pg/ml -
result of some dynamic interaction of HVNP

Gﬁacaﬂ@ & Bours ofgr iwm&-ﬁoﬂthﬁggla@tqwranﬁ@me (IPTG) was added

I
toe%@g%‘e E%'It]ﬁpﬂo not gﬁﬁﬂ aéﬁ%@?ﬁgs P%e sur aceq&f%ﬁdﬁiﬁnal
hoirss 16 |t of tre badb@maicu&mr;e winembpiddewith dfmIHMN[FIEBM medla (Gibco

SBLBOHEBIYHERESEA ol 5% Tl TR B ifaryt e
ahd10% HOWIPPHG. Omeanbdof Hdeterial suspension was poured into a 0.15 mm-
thick dTC3 dish (Bioptech). Four-day-old Caco-2 cells (p10-p30) grown in 0.15 mm-
thick dTC3 dishes (Bioptech) in HDMEM HF were washed once in HDMEM HF with
or without HMW PEG. One ml of bacterial suspension prepared as above was
added to a dTC3 dish containing Caco-2 cells. The dispersion pattern of bacterial
cells in dTC3 dishes was observed directly with an Axiovert 100 TV fluorescence

inverted microscope using DIC and GFP fluorescence filters, at an objective
magnification of 63 X. The temperature was adjusted with a Bioptechs thermostat
temperature control system. Tungsten lamps (100 V) were used for both DIC and

- the GFP excitation. The 3D imaging software (Slidebook) from Intelligent Imaging
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results disclosed herein do provide a physi cal
correlate for the markedly different effect on cells
exhi bited by HWVPEG rel ative to | ower nol ecul ar

ht PEGs, such 30 as PEG 3.35. EXAMPLE 6 HMW PEG

afwgc?{“’é‘mé'é'm cell interactions To directly obsefousA@msrs
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aamerigg tdthe hdlonrEFMentalb(Fig. &), OMtRE prestca of EaRbat els,

restriction_sites were introduced using

Xb d Pst |
fﬁ&@? iereqol eq9lepisevers apprmeimaiahabmicropspbpyethacelaps of the
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nw&ltsb@f RsaardgigogancelisoiNeerthaeds, forithe ﬁgaé a)a -1 hibar bbinedbation in

P 1B R e el S8R oot irind BOHF 56t gPst micro-

~ colomigsr that wese clogekt therbationt o¥dhel weingFid>vlek 2)@W|thh€severai hours,

S RS e S a A el pomcspustmm, of ke sredium.
L 7 T@@eén@b RChHEA2 Welid) £, %r&@ﬁ&sé eatsflbéttths %gﬁ&é% YéG=fike

15_The resulting construct (I.e

cepliguatiomand werespen glevatgd-high @bom]thet mlena ofthergpitiatium (30-40
{:,%ﬁg g@é) d at 25 pF and 2500 V into PA27583 _
ect conpetent cells, PA27853/ EGFP-cont ai ni ng

cells were selected on LB-agar plates containing 100

| ag/ &P @éemmn memr(acm oriehdation bkihb dactegiaPagitadial EsiFRteractions

i SRR 2 H A v i BBl 89t v s

deaonsmmd rtha;tgg_é mhb w@‘sozms A&l arﬁgzeﬁttug%tsqfn ﬂfe%ggﬂhgmg
o thi o to ran | de Wwas a e
beRIOR R dediuginash S58 HRferaRtay Bhared dhersealal GrieBiARGRaT the

| baceHs @bﬁdncﬁrﬁ? of tRé él’édéi’l&ébr éb@.éﬁée of?‘@cdlb cBils. f?)eexanenments with

bacterlal ture was m xed wt
medjsa grly, F. aeruginosa were seen to dlSplay a unlformly dispersed pattern (Fig

6a). Bacterial cells examined in the presence of Caco-2 cells, however, developed a
clumped appearance and were seen adjacent o the plane of the epithelial cells at
the bottom of the wells (Fig 6b). Bacterial cells examined in the presence of PEG
3.35 alone formed large clumped aggregates and remained in the bottom of the
culture well (Fig 6¢), whersas bacterial cells examined with Caco-2 cells in medium
containing PEG 3.35, remained suspended above the plane of the epithelial cells
(about 8 microns), maintaining their clumped appearance (Fig 6d). Bacterial cells
examined in the presence of PEG 15-20 alone displayed a uniform pattern of
microclumping (Fig 6e), whereas bacterial cells examined in the presence of Caco-2
in medium containing PEG 15-20 were suspended higher above the plane of the
epithelium (~ 32 microns) in clumped formation (Fig 6f). In timed experiments,
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BRL) buffered with HEPES and contai ning 10% f et al

bovi ne serum (HDVEM HF) 25 and 10% HMW PEG. One ml of
bacterial suspension was poured into a 0.15 nm thick

dTC3 di sh (Bioptech). Four-day-old Caco-2 cells _
(pYO-2pBP#7E8 own in 0.15 mm thick dTC3 di shes perusionzn3zoss
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admlmﬁew inteay swiiakledbus e gq dshesdiotidngasef gélloe cnedrh, as a solution

o o land A, B BT RSt

comgrising tHéHMWthK; Peireeh g etefife, ltonie sélﬁhbﬁ suftable for injection into

"_aery |no Ils lost the spider | eg-1

ag &R PinagiAR M e %Wéﬁlwtl@wmal@hcmonﬂdoute itis
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To determ ne spatial orientation

S%@teéﬁ“?f&ilm@ﬁﬂﬁt ﬂilél HIMW PEIG compesition being administered further
Cﬁhnggéég £85mp6urd 808cled AR e YHupUbhsiting oP§E e Sated L-

glutamine, dextran-coated inulin, dextran-coated butyric acid, a fructo-
oligosaccharide, N-acetyl-D-galactosamine, dextran-coated mannose, galactose and
lactulose. In another embodiment, the administered HUW PEG composition further
comprises dexiran-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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20 denonstrated that the two PEG sol utions had
different effects on the clunping behavior of P.
aerugi nosa and differentially affected the spati al
orientation of the bacteria depending on the presence
or absence of Caco-2 cells. In experinents wth
medi um only, P. aerugi nosa were seen to display a
uni FYPHP8H47EPer sed pattern (Fig f - 6a). Bacteri alcT/us2002/037048
cel | s é&tenihmedidnmprokigiepresiande odpréveang acelresy of diseases and
however, devel oped 31 25 ¢l unped ae%ear ance and were
p
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t%s@&b!é@f‘brﬁguﬁi&ﬂa“ﬁuﬂéer{feh%e@@s n@é‘r‘bﬁr%’hg%nté&%'cbﬁt is, antibiotic-
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ewa bethridt ddedt @u@rs gs %cﬂ&fs%ﬁ@rrlr@rsz.@nﬂiﬂm WHirgp| &Spathogenic E.
a uni form patter m_cr ocl uérr:P &' Fig 6e), whereas
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”Qﬁbéf%%ﬂf‘ %ng?@gﬁf§5@9uﬁ§¢8n§y%8ﬁ% S ghe tia marcescens,

above t ane’ o epi t ¢rons
c IKletpwdlafowymam BrtedbigreBt yloatae, Candida eiép@mw n@mnitdida 2 9 glabrata,
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og eriment disc|osed in Exanpl e
© eO g et F s ey T tvtad dessrepeaenfion.  Rampositon of the
Ohﬂ%h‘ﬁ@ﬂ iehilctsrabBf uddMMbRES@ite @&dndom. C@h b preferred embadiment of a

interaction, consistent with its benefici al
pFsihod st prevenfian ifestiopdi @ diderpvagendsthesampedii@edccording to the

e VBT 5 B LR B icon
t Feeepecbat thaéseh ga.pj,lcab epﬁmronmnﬂml umlfulapptér@nltrag a variety of
| ' . t ,
st ho iaady ™ el mene P rgRt it a el BB dictemma agents or

abﬁmdmled Gtk t/haety oﬁs:ﬁeﬁilﬁl ed pwyérbo—@blénﬂﬂl aYeflts that pose a threat
of preventin
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/[ or abnhormal conditions umans _
aﬂﬂﬂw@h parrendategringolbenesraremumantyl solublia int theswmpositions of the
"Ff\/ﬁﬂﬁén an effective anount of HWVPEG is
adm'nrst'ered to a 15 human patient or an ani nal
subj ect in need thereof. The PEG may be adm ni stered

In one embodiment of the preventive methods, male Balb/c mice are

anesthetized and an aqueous 5% solution of PEG 15-20 is [njected into the base of
the-cecum by direct needle puncture. In order to provide a constant source of PEG
for the 48-hour duration of the experiment, the needle is directed into the small bowel -
(leum) and 1 mi 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 !ater,, the
mice are subjected o a conventional hepatectomy procedure involving a 30%
bloodless excisianﬂ of the liver along the floppy left lobe. Control mice will experience -

manipulation of the liver without hepatectbmy. The preventive treatment involving
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using a schedule of admnistration that is determ ned
using routine optimzation ,procedures known in the
art. Preferably, the PEG has an average nol ecul ar

wei ght of 5,000-20,000 daltons, and nore preferably

bevarend/0a7900- 20, 000 daltons. It is contenpl 2/037948
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céﬁ&lﬂbfa‘&eat% lé@d@@éxspmg engseésefisﬁ&/{a@an aBAbERL] lcongltion such as
utanlne extran coat I NU dextran- coat
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dextran- coat ed mannose, galactose and | act
digeasen andantectioysagents (e.o/, diterrer cqmeoslwmtthainnclude but are
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k@ﬂfi}r r} togqe{{q'véﬁ cer? a%m@gﬁgtgorrg}ogfq Rg fhan or another animai.

Pa@‘@mmm&n@ Erm@uﬁv@ Aletthidds arefrhefosatdy thob@w:w@uél@ AP Ask of
irritable bowel di sease, neutropenic enterocolitis,

dpvplepiagionei ¥ meneof ihe afasemgntiorschéiseaes angjepakirgal conditions,

| bétV:E‘ & %mﬂa@é&ﬁn‘éf’ﬂie%&ﬁbééﬁn&s L‘i’i@ﬂ"ﬁ)d%rdf% Mveh@dt will be

i nf ection, sexual fransmtted di sease,
U$¢fﬁbiat€!ltb!ﬁr @@l’gohylaﬁtpdxdh@apeUMrmm br@ad‘errtreat or prevent such

SR ATgo  h AOGTBHE A BB o o

omEPEﬁi)nalenterohermrrhagl c F. coli ( EHEQ) ,

ent er oaggregative E. coli, (EAEC), 10 C ostridi um
difcile, rotavirus, PseudammLaerugi nosa, Serratia
rrarcescens Kl ebsi el |l a oxytocia, Enterobacteria

ein@ﬁtblﬂ‘lg__ﬂhimmtloﬁaéﬂﬂﬂw gmrata and t he

erre

:olr svine Iftshth 8lsBcohfeniaintss methonS forimaeaiging Rsiministration of

HMW®E B Je. gu G adhethtd ©f tiegttmerith en EUMN Rishitbing RletNGIsS thbeled

in the fo of
HMW PEG is admmistered alone or in combination with unlabeled HMW PEG, and

the label is detected during treatment on a continuous or intermittent schedule,

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 1o 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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a bl adder irrigant. For sexually transmtted disease
prevention, a conposition of the 15 invention is

preferably used to lubricate a condom In a preferred
enbodi rent of a nethod of preventing infection by a
biNg@ape#77a8ent , the conposition according to tRes2002/037948

Hklve PEG is labehﬂm@Iﬂ?ﬁhy ﬂeﬁeht%nbi@raﬁbﬂinowﬁm'th@ arC BRd e PEG is
i cati on. IS expect ed that

' tg Ie for, topic I
i8hielk e 510! syffiiaritdo Aalpohit Thass okl in tha dat wikgapogigze that the

I@Vé’laﬁlll %W dﬁper@flrfgeéﬁ' v I%BEPéﬁEP{hectﬂ@ﬁl?g'o‘? Héte%ﬁﬁﬁ gﬁ'feeﬁ skill in the

he D1 oterror agents or assocCl a

qt Wéi'r beaapledp Qphmﬁe:’dme dngrgapﬁlabeungmsmg sdutingeoyitimizdtion

eSFufte; TEGlsualTs SRtoReWTBNTRL 10 Be MR PER ¥R gvalent or a

cmyem bond lthatéds Biab&ﬁmmﬁm:l prgfekibty, it storigy, ngab’él covalently

whi . ch d
51200} B s Teffriods ofaiansi of bokaibenentisadiseted to
mtadtlﬁﬂﬁﬁiés@ﬂle t%% Hléloﬁiéﬁi SCRAF FEMWPEG Z@re%éﬁ)éﬁﬂﬁ 'of Sufficient

met hod S, mce are anest heti z
tﬂ@f@@@aha@%tx &ﬁp cﬁallaﬂ ad:'pelmgal prapbyiastic of therapputicteffechas

4?&5 provi J[e nﬁ c o% % gé'[yu %é%?%&%ﬁ&#}ﬁ\gﬁﬁyhﬂ@ ﬂggﬁabel ratio,

abuwoinid de lofowrhia tha petr | Giwsh thd helativeestieof tﬁe@vﬁaﬁgeemaecuie of

HIADBERE i Raee 80 Tt 2 yicBiihioh & 1R b itaile fir attachment

t8 HMWEPBGWit E8bsthtial ipfeddrestion &f tM‘le blblébléél |detivityf thefeof.

and the cecum swabbed w th al cohol M™e are returned

to thejr, ca e given H2O only. Forty

hour LapgisGONtemEla 9@@%@@@@5}@9@@&@@%&5\@&&nnah%art which
iNQ0as QQh@iﬂlébléf %ﬁ&ﬁﬁ h8|\é3|a“fl df‘QO/éncfé f%r%imdudmg an

exci si on of I'1ver a on Opp
e@awmdhame&@lyws theetxpductmm@‘ a dehactablaammpouﬁd amda bmdmg

5t B8 O BT BRI 5l vy o

thel mpurtar) dExemplafy éinhiRE S posteesx neltidedint @W@Q‘.oﬁﬁponent ofa

ence o

S5 a8y Lor SPABEMETSGE0 S Sove priodory
e&@ﬁipleﬁ'ﬁbépﬁ)rﬁﬁ‘yﬁélécﬁIEQ ifIRERTbLIN Savidih est@;]i)tmh 8% 8nAmes (e.g.,

mce, gulnea plg O s and cats to
hegaradish @ﬁmlq,af@i. Mfere@&nalkamemh@smtmt ineludirgy secreted

ol oo HZRP) LBl S5l onenca
ach’qvlﬂfansg?'ae?)t i "N et dm{m:harepoﬂén@?ﬁ W%g kh@tho those of sktll in the art
I,Ca e 0 | e ‘
a0 HESTIRa 18, g ) S bl K. 31757 Pk Batefl Noi 31830752, US.
P@%fﬁ'NwIMEﬁS&E 346, S, SNt NS @@mmﬁ' Eﬁ%ﬁltalhé Bhzyme

ear, acute or hroni ¢ ot
SU’@W%“?&%‘F'%Wcﬁ’%ﬁ@ﬁ’%ﬁ@@dmf@ta@atcompounds by reporter enzymes,

include 5-bromo-4-chloro-3-indolyl B-D-galactopyranoside or Xgal, 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.
patenis 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, 3%p, 3, and '25}; exemplary fluorophores are
fluorescein (FITC), rhodamine, Cy3, Cy5, aequorin, and green fluorescent protein. A
preferred label is a ﬂu'orophore such as fluorescein.
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- pawoneRliihg, chronic fatigue syndrone, dysbl 03| s

10 derived sepsis, necrotizing enterocolitis,

anti biotic-induced diarrhea, pseudonenbranous
colitis, an inflammtory bowel disease, irritable
bowel di sease, neutropenic enterocolitis,

32002/037948

o086 e 8 el o L i 0l i iamone

labef.c irt omaiembgdimtent( eng labebi@tves toidentiyithe ildd=0lan)of tHeEMW PEG

de, ,but re 15 not. limted fo, .anthrax and smal |
f?J@X\" RSt e SRIBIRN, While BeeGe labB! i&SPRBHG f OrQJHLPN Bare

b g fi [
A Y SIS e S or

example, arraniiaing methed may inshuds fluonesdein atiachagd to HMW PEGina

TRl OB A B R, ane

fret (L& uaaﬁawmngah@Obldo—geaﬁﬁﬁemeﬁ of ploleiryete-specific §-

g %ﬁ%%%@v'&] WH%FHBTL?%C%?‘ @M@ﬂtpﬁ& whjle a colored
(Nﬁ@f INJOdUét iRHILARS the I@Pé&éﬁ%b%?b‘ I§ct8§e Hhﬂél?&!’zﬁﬂgoﬁrokﬁty%tlé fhicrobe, -

broadly treat or prevent such diseases or
SEehas f %swdpmeé!ﬁdl rTé\epemmm alep ingludes menitaringtmethisds wherein a .

BL ﬂﬁc,q{,
@% ltgg?ll ﬁr?{g)bgg?nﬂ“n%s i on WE@@P I'n en’?%ﬁ“’ an
iralicadiob i thenplesense nﬁa Irmd:nbb))r moni t ori ng
adm nistration of HMWPEG e.g., in a nethod of

t t .hod | ab HVWV, .
AT Bl ARV TR e R o o
nwﬁhatfsed:fd?e VARG tSemdral fdm&&hlflnﬂuenc@ﬂ{imaﬁc%bﬂr !eﬁﬂmgue
r eat nent,.on..a conti s, o[ . i nter nt schedu] e
chogan TS 15 8 o6 Beh ihe biosidierlis bRt fmpBiioring (6.,
epi'déhﬁél&iélis okANREKGn r&?rb‘énhh 6P lnté’stin@bﬁbol ?ﬁ éi?&‘ﬂs@@é 8amples),

npound, is directly or indirectly attac

th_}@’e'd]f dlacﬁ@lmm/nm@glreﬂ whethen guantation ispypested, and the like.

SRR le ARl e S e il oo,

videaliipspedtion with aramstmmahiesuctﬂ‘m anvehdostopea bptionally eqmpped with . .

<SOSR TP B ouhird oo e

cotielsed-rap filng sentilgedreedanes, had He ke wRdidhytdiRerddiection

Edth?{pPEGls | abeled to a | evel sufficient to
teghpigue knpwnipéears skill in the art will recognize
that the level wll vary dependi ng on the | abel and

t he ORé B@riﬂ’ﬁvdﬁ@c@@hk@ rihatcmé nﬁtfmt%lﬁr e«%tﬁo&? Bf tléﬁﬁvé/m;bh are

be able to optim ze the degree o usi n
uwfultln @@tlwngﬁl“@etfaatmegt predaediurieay exanmlq;,@momtgnng method may.

b& 1858 ROH iR i gl Snitel? S BRCE H%1iBn B9 LNV BE Be.d to%chieve

a desired viscosity for a solution or mixture of HMW PEG), which is delivered to an
epithelial cell, such as the epithelial cells of the ear canal to prevent or to treat
swimmer’s ear. By way of additional examples, optimization of bowel or intestinal
treatments may be facilitated by endoscopic inspection of an intestinal tract exposed
to labeled HMW PEG or by monitoring stool samples.

The monitorihg 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

34




10

15

20

25

30

coval ent bond that is stable in use and, preferably,

in storage. Label covalently bound to HWVPEG i s
preferred. The density of |abel attachnment is adjusted

to substantially preserve the biological activity of
HWOREB/gT7@ser vat i on of sufficient biological perusaoezezross

@pithilial ol eingeary ehniqhe RAGWA iRthePA @1 A Méfefre@Bmbodiment, the
t hera eut h%‘éﬁﬁffeCt as 10 disclosed herein). This is

ipest ice{} dzinppobilizersen Asuitalleauiacecsucites the bottom
érﬁ.‘fldn%ldesaéf eY‘ﬁ'Hér?tlfé? WENOWR ahthkP réi‘éxtred MW@E&WBF label, or

relative size of th eaveragermecue
arsmém@dab;ei sughtasa 1apdder eapakie obgenarbtihg awlatécthise product is

TR . O fih B e cinacsBed ML b6 Trortoria iRt ina further

donipeise ammoemm ﬂeechw Fbeexarmplat fr@@ mi@gbhg%ﬁdé@h?b%ample
kno 15 include a radiol abel

h
%&813 HBP%"taaWF@ adﬁ“&é%rf@ tabaliging nrefeiyotic micrabeiifipregent, the
rﬁi@rob?é]%h bg@r%oungﬁhd%g%'% BI%SP% Wgr b e)ﬁéksj gacti!]etectable blue

detectable c
F&Wﬂhl%ody that |ocalizes a detect abI e compound in the
vicinity of the reporter). Exenplary enzyne reporters

Syt g RNt CoRBaRRTbvlaplh ddSTrBE SRS ol o0-

Groo2 cellsaATEGC Erraeaarqndmmlsoe@ oelis ATGE GRIL ¢852) e fisled to the

B kB R B o SR A ol samle s coleted
apdaniRbaWabesluidtich dishospratelifierad Kalidd) eTIRORFUM Bhakeof the

SEAP | act I i das
rOLGR. Soplrifing Stisp s Ficrebast s aliay ec (e sefablaiation (ic.,

séﬁ@l%'hbﬁb?gi'o?ss"@ JHS lﬁ%ﬂﬁ"ﬁaé‘c@rwﬁ)ﬁ%ﬁ.ﬁ%@.ﬁ %ﬂ%\%n)‘ gegﬁmgg@' the like)

Is deScrib
andgilufest 5he0 iwPBS, d800- mms addsd ta thePhveenicrbbial suspension. The

28 M oo bl B, R CEPE B

w:bshmgtcﬁ tihe wedisdthraisuitple fyid(é.gl, RBBYaemovienfibadRd microbes.

- Mgab3S Unoe angar bolih e ol et ala ol magected, o.g.

b9 %@ﬂﬁﬂlr@ @émg %Ié@i%éd ‘Pi@hﬁ rﬁlc@'@écﬁ)ﬁ&a% SitESPRGS! @ijrﬁ)og rﬁé}}fs an

al so be [abéls in ceftain enbodi nents, as wol
inpyapassyds Uaed ke datect adhesenc witt suitable isarokineiggical reagents

b%ﬁ‘rg%ﬁuécg@t'i@@ g_ﬁé&gb'a ﬁ@ﬁpcfﬁﬁgf WI% !:é%dsgr_ﬁy, Bg)thgﬂ?lly@t_ached to |

a3aleed 81165 @s arrdidldbel Pafleorophbre &, DéitroBdphord&xenpl ary
radi ol abel s are 3H, 14C 32P 33P 35S, and 1251;

Fhodane ot SR REIEWAErERpier vl ERGBL e lekhalspithetal celt nor
tr;a mtcmmbe isheqpired & be iinhabitiked, althohib eueR Mamebligaiorimay

04/ 04777 PCT/ US2002/.037948 _ The .
it SRRt dBTetan of Midrabes. s GG o halidalla, Boyeample, in

ofi® Eamtfohﬁlﬂer&nén immobilized stool microbe is brought into contact with an
intestinal epithelial cell that is not immobilized. 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 protoco! for assaying microbial cell
adherence to the epithelial cell. The protocol describes a known method for
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| abel . I n one enbodi nent, one | abel serves to identify
the location of the HWVPEG follow ng or during
treatment, while a second | abel is specific for one or
nore mcrobes insofar as the |abel detectably

aswoeb@jofsM th at | east one mcrobe. For 5 e‘;%i&%' 037948
[ inel.ude f|uotescel s L
R rdB PR e it Wdo A RF T eBuRLest - ther kits
obite ingemtion fethier comprise bHabetVORES a AnerophbREor 4 réborter.
unattached) Xgal or bluo-gal for detection of

P1 o RobfeF s Tutihor Eonfioialed iihe drvsnihds an assay for

nielob) hpdphebicitpdis tiLmetiiRl, HERPRR &f a&o{ute hgﬂroghoblcuty ofa
| act ose- met abol i zi ng prokaryotic m crobe,

npgrebiad Gt odeterined wsmg any éanventienal Mmlamu A@ exagplary

RS ERoSbure BY Ay iorBB8 o RYTRBRE distacgen

chraatagiaphypés wosldbe keowe irntheaartri Okoket alAnk Food Prot. 65:1093-

B8R T PR Fiettle Ml refarente, Dats et i dxemplary
téahpigquiesis Wohkpalar: |b¢l§|ﬂm.ﬁd bbﬂtti@ﬁt(é @t I ﬂacﬁaﬁQMaw ®r x:}léne water) of
chosen, including the bi omat eri al

t
a3y ebeq a5 MaeR 61 fn d1e Njorotia) (BianAyA7eid 40,2000,
uﬁﬂét—ﬁhra%@fhé}éﬁﬂgy e?érehE% Goitd Bt ﬁ;t ool , nucus or tissue

sanpl es) vel di'scri m’nati on desired,
whet her quantitation is expected, and the |ike,

Sui t Bpene gebediment of adnmirephebidityeiseey fori MphitorngREG
LSO ) Sl A AEn 48, il ool PR burer o

7 e woptaéndngiOt 15 M NaCl. Miceolsasi in diind eud;pegisiorsamrwﬂeaﬂ&d_/b?r
o icBriot ot TES sHtndBa m Inetseelbiiter. api s pentugatone.
réslubpensimic ¥ itdpRiatsiet i tddsitle, the GHIBIoHES dfd PedshBnddtein the

artl%lgn skill will recognize that the moni t ori ng
SABe huer tﬂ an RESPRABRY POP4at B60 nearwiich wilbpesnit montoring:

sﬁérﬁn%‘pﬁ%’(&%e b2 gg%thgﬁf y eﬁg IﬂEfz‘uD n{ﬂ{H &QlalgFéJé%gnsmn is

to o y an
tre@tﬁdawthwlaam (5 1wy ME@:K)ethg auspenaoh i vigomudhamixed for two

mYﬁlﬁgéésqnvtdyetpé%ruggerzsﬁbegp@%d trgn se&tgﬁ%r %@ d@%E@{ 0 \A'qemperature. .

Theptdsehtalof afitiobestn lhhfaqmbué @haée IsothBheledrimiNgd, tf@r example by
exanp

ddj |
%‘iﬁ?mﬁm"z’ﬂ“‘%r}m SetagEilition o PhFedenaaat 560 Bt n%rbi@kr@y\’tqs@ng the

& I dan intestinal
S B R RO o For g

st ool di’ Ies The nonitoring nmethods of the invention
i nclpgbtaingagpicrebialaels EBFP”hStﬁ’PI:ﬁ)'BB'eSé@’pléﬁﬂ i taese methods, it is

pRFGIES hat i AMWB ebb@éﬂgtﬁ@ﬂﬁ%ﬁ'ldb@é i e ﬂLﬁ(? g?%d ﬁ4 Stain the

cont act | ng a mcro an“intestinal epi
migsobiabsuspessiovtandgarydhid esed fodiluté thevinicrobial suspension.

The invention further provides a kit for performing the monitoring method
comprising an assay for microbial hydrophobicity, 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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34 WD 2004/ 047778 PCT/ US2002/ 037948 epithelial cel
usi ng any technique known in the art. In a preferred

enbodi ment, the intestinal epithelial cell is
immobi | i zed on a suitable surface, such as the bottom
af zo4/847d18s of a microtiter well. In another

T/US2002/037948
pr ef gl ﬁ.ﬁﬂﬁﬁ’l’qﬁ@'lmﬁiﬁlonfbr&lﬂ@é n’tc%?!%'nng ‘?ﬁefhﬁ&cb "é"ﬁlﬁtobtalnmg

| abel such as a reporter capa ener at 1 ng

agample gbintestingbilere, andsdefseetméa%ﬂeqtin? cBlesmacdwrty nfny technique
f&r'ﬂ%t&‘%@qj%?ﬁacﬁh% Pgﬁeacﬁgwa%ﬁcf\&ﬁ' E]or tét?%%y'ﬁ%ngeldr R example,

ditiron o ree exanpfte
PBI-IUeetg‘a(adtnesnaddagobe detectealydireg as aaphmdye@objclormvmmd@al

afRbiadTidlE S asin P 4 MaRriont Yia bk sGmesedumenized o any

omeem & arnivoal kh@wnl iRtk anﬂmbespe&t&ublré&;gnﬁmn
In one enbodi nent, commercially avail

leichﬂl@éheﬁal Thei lmﬁwm%sseaetal@s@be fprm ombm@ma8§aymt known
m{'{'oﬁ@teﬁté .%ﬁF@A hirstBnt %lnkrﬁi oﬁ?eg:ﬁ) ﬁﬁbs%ﬁﬁc? hedli®. hltdFStively, one

s of amcro
maydrdeéen_ tiaﬁaa'boﬁmraiel-mgmg/cagaow ofslahﬂh Ilentlmhbcttﬁslrﬂmttbd infestinal
. { re
o il orALES e bleheling i SEP A TedthidhebiE Y ber B apurgdt .9 by
mduitoemyitte trare-epititalial sleotital :egi@te{reeg:r THER ofah apltkelial layer
filtration 15 separation of gross solids from

PHRIPeRNYOF ﬁ‘s'f'“aueépgﬁ'éfﬁéﬁﬁ sﬁwpiedé@ﬁt@t&d&lf%thetlnwéentm@rowdes a

: Pﬂﬂ%&iﬂléﬂ%lﬂb%@%d ﬁbrf’r%?ang ottt for o @%&ﬂgtﬂ”é%tmladhesm

[ive mcrobial SUS{JenSI on. m crobl a spensi on
agtivity delgd hinding ectivity).e Other Klte afocorcﬂngwtmtheanvmm include any

c%rﬁhhgﬁﬂ%?e mow%hpg’ﬁlhég@aﬂﬁ%%ﬁﬁﬁd e&gﬁ ﬁor*ﬁe‘?ectmg PA-

ledtin/adbesin wotidtyn@.qnbihdingteawtinigy)t o t he i nmmobi | i.zed
epithelial cells are detected e.g., 20 by countlng
al terna

USI E@plﬁ@kcﬂs' r%§ﬂlflce \E,%f? IPE¥ Ggﬁ{? Qrgsaréttlg\éentlon are possible

madéw bﬁﬂ@abd\let teashinggaha ard VAR tﬁ@'s@ébe 0P ESRTENtidAS I THE entire
a mecr ob (s) -SE%}I fic_nonoclonal or padlyclonal

digploswegyP ag@ub jons cifed herrin afpherpby dngarnarated by raference.
radiolabel a fluorophore or a chronophore. One of
skill in the art will recognize that neither the
intestinal epithelial cell nor 25 the mcrobe is
required to be i mmobilized, although such
i mmobi |'i zati on may faC|I|tate accurate detection of _
m cr obes adhering to epithelial cells. For exanple, in
one enbodi ment, an i mmbilized stool mcrobe is
brought into contact with an intestinal epithelial
cell that is not immobilized. Further, one of skil
woul d recogni ze that any suitable f|UId known in the:
art may be used to obtain the microbial 30 suspension,
with preferred fluids being any of the known isotonic
buffers. Also, as
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not ed above, any known | abel may be used to detect

cell adherence. In a related aspect, the invention

provides a kit for assaying for mcrobial cel

adherence conprising an epithelial cell and a protoco

for assaying mcrobial cell adherence to the

epithelial cell. The protocol describes a known nethod

for 35 WD 2004/ 047778 PCTI US2002/ 037948 detecting a
Claingst obe. A preferred kit includes an intestina

epithelial c6t CTther kits' of the invention further

conprise a | abel, such as a fluorophore or a reporter.
1.Anot1gke '@rﬂoﬂﬁ:‘iﬂﬁ&e WH?%PE@?HE”@% ahgftRWurk M a medicament for

i nvention i's ‘an assay for m crobial hydrophobicity.
requeingHhe likadihhediof mertaliteinan apgmdrwiibansabnemnal condition comprising an
epm‘{&fai) QJ%‘?&QE 3{ fisk &f de@eloﬁmgn %ﬁ%pobglme%%néd éhgorg(r?r %@e&etﬂe PEG has

sing any conventional tec ary

antaeaiage gokculavedigeof axipas 46 eooﬂala:my m cr obe t o

hydr ophobi ¢ interaction chromatography, as would be

known in the art. Ukuku et al., J. Food Prot. 65:1093-

1099 (2002), incorporated herein by reference inits

entlrety Anot her exenplary technique is

2. non-Theuse agserding ol alaien gﬁhﬁqn e abeorgnal cq_nd1t1on is selected from the

L L R R R

Se‘(eiﬁﬂle)lt,ropenmc mm)p@ reatigey) infmeimatdoy bosfek rdésrese, ienterdpmithy, transplant
entirety...In epbodi nent of a hydrophobicity assay

“qﬁgan%%¥F8F E@Fbadn1n|strat|on a stool sanple Is
suspended in 50 nNIsodlun1phosphate buffer (pH 7.4)

containing 0.15 M NaCl.:Mcrobes in the suspension are
3. col MBgtuse asgordime clentlpiny dgszbﬁr@w Hhedaniegl épadiersed fiomy e group

cofiig O L0 e, AR eOF, L it N Mo MEPHRRETS 01

resuspended in the sanme buffer to an absorbancy of

O 4_at 660 n mhlch |tor|ng

4. gre B BSHBE SN LaM § v Bh A R TEBE ed PEG. The

m cr obi al suspenS|on is treated MAth xyl ene (2.5:1,

v/v, Merck), the suspension is vigorously mxed for

5. t wo The Wh@é ascording tehelaigyshevheran the Pdi‘ff/ dive ggueous solution
0 nutes at roomtenperature..... The

Cm%?%%g%giggégﬁ¥£}obes i n the agueous phase i's then

determ ned, for exanple by spectrophotonetric

determination of absorbancy at 660 nm A bl ank

containing the sodium phosphate buffer is used to

6. el i mi agt ef pagﬂém[ry glycol (PPGY i ahd) init@ufitfifeO B @ m@@iobﬁent for
from st ool use in these nethods, it is

inhifiiegePAddegti F%@l FRISSIOE iy @n F@P%’Flﬁlvléﬂﬂ}ogi%s‘ﬁhl@ﬁpéh‘? BEG has
an bf¥EdelhilEbut Sidt oPRUGD14 I gdRlofig ODI al suspensi on and

any use l'ute t m crobi al suspensi on.
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The invention further provides a kit for performng
the nonitoring nethod conprising an assay for
m crobi al hydrophobi city, which conprises an
intestinal epithelial cell and a protocol describing
the determnation of mcrobial 30 hydrophobicity. A
preferred kit includes an intestinal epithelial cell
Rel ated kits further conprise a | abel, such as a
7. Lgfiugﬁgfggg}dggggzréé Q]g&flt(BE?) ﬁl&lﬁé’ﬁaﬁﬂ%ﬁh 14T 4 hifedicament for
; til urther, the invention
il g e iae TSI RIoFSf RO EHAGhEN o YEean Fie A5 Cahas an
avé@é@h@le@ﬁlaﬂ Wigstdrapdead: |19"0@0 ahbpdet ecting PA-|

l'ectin/adhesin activity. Any technique for detecting
PA-1 lectin/adhesin activity known in the art may be
used. For exanple, PA-1 |ectin/adhesin may be

det ect ed using an anti body (polyclonal, nonoclonal, 5
anti body fragnment such as a Fab fragnent, single

h ther f
8. ant. ?Ql&&f%&g%ﬁﬂw %"i'ﬁ%olif% s P‘/'élﬂg @%@ég{%ﬁnd%mm for
1n1¥1§igﬁ$ aum fouded ﬂlﬁﬁhmé@af&ﬁﬁig@ ofllhﬁltésﬁﬂélﬁﬁﬁﬁ?éﬂ wihek@sthe

orm of any inmmunoassay format known “in the art,
PEg ps an pygrgk myleelarweightoiatlopt 2090 dalonen, and t he
like. Alternatively, one may detect a
car bohydr at e- bi ndi ng capacity of PA-I |ectin/adhesin
or the intestinal 10 epithelial barrier breaching
~activity of PA-I lectin/adhesin may be neasured, e.g.,
by nonitoring the trans-epithelial electrical
9, I eSiASisBBE Fol Pdthy 1Bk 9ol APEGPintthehhiifadt@¥ 8F a nkdic@meAtTor
and/or during, exposure to a sanple. In related kits,
redupiag ivirlened GRrassion inexsintestiahpathogsa: wheraia KeasP G basan srgrage
. Q5 detecting PA-I
%E':l{alpﬁlrl ﬂgfsa?%&gtglcfl Vi qat&{e g., binding activity).
O her kits according to the invention include any 15
car bohydrate known to bind PA-1 lectin/adhesin and a
protocol for detecting PA-1 lectin/adhesin activity
(e.g., binding activity). Numerous nodifications and
vari ations of the present invention are possible in

10y ey use of prdyaidene glpeet (PE(gkin dheomandaciire 9f A nteﬁ@a@é@;fer
f J
Sl D poneFRSs e o S EREOHE SRRl Lo

sensifectvation, vdierdh dierBEG hds anAiversge mblepmllaywtigjzt afrot 1egbtylS 3100
d PEG in the manufacture of a nedi canent for reducing
P& i kel i hood of nmortality in an animal with an
abnormal condition conmprising an epithelial surface
at risk of devel oping a m crobe-nedi ated di sorder,
wherein the PEG has an average nol ecul ar wei ght of at
| east 15, 000 dal tons.

11. A use of polyethylene glycol (PEG) in the manufacture of a medicament for
inhibiting bacterial cell adherence to a mammalian intestine, wherein the PEG has an

average molecular weight of at least 15,000 daltons.

12.  The use according to claim 11 wherein the bacterial cell is a Pseudomonad.
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2. The use according to claim1 wherein the abnormal
condition is selected fromthe group consisting of
gut -derived sepsis, a buminjury, neonatal necrotizing
enterocolitis, severe neutropenia, toxic colitis,
i nfl ammat ory bowel disease, enteropathy, transpl ant
rejection, pouchitis and pig belly. 3. The use
according to claim1 wherein the animal is sel ected
13f r omiht huge gicotding 16 @ladr 3L imh@rerf thd Pgeudotionadik #8@udogoads,
cow, pig, chicken, horse and human. 4. The use
CHETEP®i ng to claim 3 wherein the animal is a human. 5.
The nmethod according to claim1l wherein the PEGis an
aqueous solution conprising 10-20% PEG 6. A use of
pol yet hyl ene glycol (PEG in the manufacture of a
mediC - nhishi £ PA- t] e} .
14 o STERN ¢t bR or AT R AEERKC R, bagtegal ol
colmassing no@weinggke batenlitdl witk polytthelenaplycda@EG)S5y0€in the PEG

. daltons. 38 7. A use of polye ne glycol (PEG in
haf G vE G Peuias oo s RLIEI defipme. Ot b ¢ i
i ntesti ne-i nduced activation of PA-1 |ectin/adhesion,

wherein the PEG has an average nol ecul ar wei ght of at
| east 15,000 daltons. 8. A use of polyethylene glycol

PEG) .. e | :
5{ PR 405t L RSHT Phcp L PRkl » et B

reduning shé hiladlihped bb pertalityiue pe anintah exhiBPEGg lhasicebe-anediagglecpithelial

.ol ecul ar ,wei ght .of at |east 15 000 daltons., 9. use.
aisgRlep e B RS s pt BB R (Rl Pt fpagitial cell
wheRst €8 PR hdsQh avér@ghiablBeulr \{réi%v}ﬁrdﬁ'ﬁt 18401 £860 @4lionk. an

i ntestinal pathogen, wherein the PEG has an average
nol ecul ar wei ght of at |east 15,000 daltons. 10. A use
of polyethylene glycol (PEG in the manufacture of a
medi canent for aneliorating intestinal pathogenesis
16by phevsnadcogifgooritinald whergiatthogdurdleec-gadintediepleshisl digorder is

oS ot BBl D5 U Rl SOt oot
entRRCYIEEsh ¥&RAE néllthpehia,( 1BKIE) colills,! i HafBRAtIrAGbWEEdieéasd enteropathy,

medi cament for inhibiting bacterial cell adherence to
tragsplaghiviaciion apdipishitife,  wherein the PEG has an aver age

nmol ecul ar wei ght of at |east 15,000 daltons. 12. The

use according to claim11l wherein the bacterial cell :
17i s Hheseuatoomimgto cld4® iBwhdrbia ths FEGCaihets g an mtestianlnapithelial

: celil'gr avpa%{e%ipceilhu% a?gp%lépa?)ﬁg&?ydas&r%m% CAT DR

18.  The use according to claim 15 wherein the bacterial cell is an intestinal pathogen
and there is no detectable modification of the growth characteristics of the intestinal

pathogen.

19.  The use according to claim 15, wherein the medicament further comprises a
compound selected from the group consisting of dextran, dextran-coated L-glutamine and

dextran-coated inulin.

40




aerugi nosa. 14. A nethod of reducing the expression of
PA-1 lectin/adhesion in a bacterial cell conprising
contacting the bacterial cell with polyethylene glyco
(PEG, wherein the PEG has an average nol ecul ar
wei ght of at |east 15,000 daltons. 15. A use of
pol yet hyl ene glycol (PEG in the manufacture of a
nmedi canment for reducing the likelihood of nortality
in an animal exhibiting a m crobe-nedi ated epithelial
di sorder due to the, interaction of a mammli an .

205 nt d&¢ Peraaccpingrie el Lyarherein thegnedicament Qrthgrgqomprises L-

gin the PEG has an average nol ecul ar wei ght of at

| east 15,000 daltons. 16. The use according to claim
15 wherein the n1crobe medi at ed epithelial di sorder is
sel oy psheagmaftc%&trlrc]a CinisoR C%I%ﬁlsl%l.%tglp etﬁf lteg IHcoq rol’f ateleast 15,000
sepS| imjury, neonata

dal@cnfcslamﬁgd mblesﬁaxs\@?iglg:an& GLStultafwl‘Ezm_]Want, eﬁmer @mhlmbms :
in mmat or owe i Sease, enteropat t ranspl ant
21 j 4B PRATMATRYNPA GEmPesion apgordggdo gleim 31 Sthir ?@nﬁbﬂng a

coﬁbm ssfectald ﬁ’bﬁl‘ tﬁe gﬂaﬁp aﬁ@lsﬁqg er @émtaﬂ @glultaﬁlﬁlﬁé tdeRPdn-coated L-
epi thel i al bact eri al I'n a

glwajmgrd@pmm:@naleﬂ lméynﬂ@man@aatedhnwec amd& froheroligasaccharide, N-

1 t t is an
o0l B Rh DRaARLAS BhuRel
23 nodiafkictat thamhemﬁpetlﬁet@tmmﬂbr phaemidnasfigat-dabred bepgsisecomprising
i nt esti nal at hogen. The .use accordi n o claim
the pargeept kel cdmposiin @&%? pg to Cﬁ@%m@mﬁ%@&e&cm&nﬁ use of the

coifEERIUANA tRPdpRetiEreatihoiol l%va{t%rbf%rh%héﬁﬂaﬂ Borfition.
dextran, dextran-coated L-glutam ne and

24.dextyrusaof pelyeshylenaalyas! (PRS0 thenn@luf@éuraeéaamdﬁgns@ for
pregk n alcﬁgeaM]c%raﬁ &Qn(f]rﬁﬁl %ﬁit@ﬁﬁ&g{l}% {} h&?ﬁ%&e?a%% nJro'lecular

m ne. arnmaceu i'on conp
we'pg(htymtrhe;alsiersa)ogldghmis of at |east 15, OOO dal t ons

ave e nol ecul ar wei and ui t abl nt.,. .

25 3 ar HRseqPoiiG Ghe At whegin e ieise 0t Raha SapUen fsgpiected
froRGHO EfbuP dorststia af &¥igindr e dah QEute GRS mediRLhfoni CATTRAKEE,

sel ected fromthe group conS|st|ng of dbxtran

VeIEﬂigpI{]!@S@_q}ﬁlEﬁgi pr@g;(pp@nglg@@n@@ q_epsuy NgErQHYIng | enterocolitis, antibiotic-
ind @éﬁt O[%El?(g)lﬁ tor gs gﬁiﬁs a- Iﬁ%rf%\%lldfsegsg ritaBle

ruc gosacc act osam
bowlﬂxhsrease— nmmbpmmaneroecmnsgadnaxbhmm ch'nnhc |fat oo Isymkoma Jtyshiosis

it for. the the eu i C. treatnent r preventi
¢S PORRPEERLRS 4 Bhb et e st gpmited
dm&ggn@gmﬁhgﬁnaccordlng to cIa|n121 and a protoco
descrlblng use of the conposition in therapeutic

26.t e?mmtacwdlpg todpim Shwbereintibe abmal igssledehiomitlshgroup
consisting of dog, cat, sheep, goat, cow, pig, chicken, horse and human.

=

27.  The use according to claim 26 wherein the animal is a human.
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24. A use of polyethylene glycol (PEG in the
manuf acture of a nedi canent for preventing a di sease
or an abnormal condition, wherein the PEG has an
- average nol ecul ar weight of at |east 15,000 daltons.
25. The use according to claim 24 wherein the di sease
or abnormal condition is selected fromthe group
consi sting of swimmer's ear, acute otitis nedia,
28chr ahic Q_s@ztdcbﬂd&lgg'e dladm 34 wehiatdin fie PEGARS Qf bodrge molecular weight
neunpni a, gut erlve sepsi s, necrotizing
' begﬂ‘ﬁegrqg 6?1?‘?%0 0%alt8r5t i c- i nduced di arr hea,
20Pseuqse m&&ﬂﬁiésto %Ehh bl SuhcRih 1R PERTTRL QukoROWRktion comprising -
di sease, irritable bowel disease, neutropenic
L0390ePEGol i ti s, pancreatitis, chronic fatigue syndrone,
0dys kﬂf’hg ?ﬂ; accgr}{l[h% ? gﬁi m % Wh%i?‘e(fno I Ce%LI golh?tiona of ! ggsl 0% PEG.
|nary ract a sex T transm Cred
dlsease and |nfect|on ' 26. The use accordlng to claim

312 e e A L oh St Bl e et L B a vhicte
sel@clfthd? kem, thﬂﬁbﬁﬁc&ﬁﬁhﬁgl Hﬂi‘hq&ﬁ solttiéh, H%(ﬁn@a‘l: gélr é.jd(ﬂgso‘llﬁlon suitable

claim 26 erein the animal is a hunman.
formebulizing.. . .... 28. The use according to cla|n124

e B R 82 SR RS g 5 e

compmonidilegted fronl the pro cudnirting O déxraPEGtbd Lasutaninends tran-

sol utj.on, c ri 10- 20%.PEG .30. The .u di ng
o Bl eSSt e i b BBS Ligp s BrOE AR Ee: 1095
galREtosamine. dexti@-dbaRd 2emA6R Hadt@eGhdidhlbste. Wherein the

medi cament further conprises a vehicle selected from

33+ he The BpcewsABB 49 ¢lan 34, vehergiy medn@imamenbﬁmh@r qogrises dextran-
I 0 The
collEl 1 ghléinfle ot O SH LD Crtd Hon ARV 419, o
olifasatchende; dhgelyd-Esgaactcsamboy dektmalkoested dlafnmm gaeztaye angp
ggnsisting of dextran-coated L-glutam ne, dextran-
@o%Ufed inulin, dextran-coated butyric acid, a

34f rughe ef ﬂxﬂ?&?ﬂ@:{bﬁgly&@ (PEG G ehdtharkifactiat 8€4 aRadi¥ment for

dextran- coat ed mannose al actose and | actul ose. 33.
preypRéngskindpfeesion, Hgeics e Bgﬁw hpa an gyrsagesi moleqndar gl afaiigast
lsbggaﬁﬁﬁsconprlses dextran- coated L- gl ut am ne,

‘dextran-coated inulin, dextran-coated butyric acid, a

fructo- ollgosaccharlde N-acetyl - D-galactosanlne

dex an- coat nos al act ose and | actul ose.
3540 o Db A0S R aRES, It ot Bme: St oGemss 2
velidfle feleddsl @A EY grb@ consisting of an ointment, a cream, a gel and a lotion.

36. . The use according to claim 34, 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 (EPEC), Clostridium
difficile, rotavirus, Pseudomonas aeruginosa, Serratia marcescens, Klebsiella oxytocia,

Enterobacteria cloacae, Candida albicans and Candida glabrata.
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preventing skin infection, wherein the PEG has an
aver age nol ecul ar weight of at |east 15,000 daltons.
35. The use according to claim 34, wherein said
medi cament further conprises a vehicle selected from
the group consisting of an ointnent, a cream a ge
and a lotion. 36. The use according to clai m 34,
wherei n an agent causing said infection is sel ected
37 r om tdefgbRemylaa giyssl (RBGYIn tBaaiahbfastusrdfaraeiiGmennil |
Pox .Vi r us, enteropathogenlc E. coli (EPEC
Pr%‘i‘??‘é‘?%)‘f?él?}fﬂt?fﬁé@f?@ ; Whgrn theieyas %‘hi“’@ﬁg&g&#%&( weighiof at

ledsPl 3, 0d0FBRG)s. C ostridium d|fC|Ie rotavirus,
Pseudononas aerugi nosa, Serratia marcescens,

38Kl eddie aib¢ accondjngdeickim 3Enthsraiibthe respiratony maen isGalpeled| rom the
b n Ise of
gr(gll(ﬂ (%?egﬁ‘?’l}gme gr ?&8%@%? pﬁléu azan%

ene gl yco e fand ire of a
39nediThamendcching tp ke 3B) wlgereleslm argahtcxraysmgl f8d tnf@mipn is selected
wherei n the PEG : ar._wei ght of at
frq e €ropp ORGSR c{}ﬁgﬁﬂg 53@9@34 (i to claim

4037 W& PolyblylRs Pyt AYPEY) inrtfl@ﬁltahﬂ’ﬁctbﬁe oFale&li@theht R/
the group consisting of ventil ator-associ ated

irrigatumBivast apertipmpeibe Dopary §9ct iTpelentoepraranbe dhmagictugnary tract
mf‘é&tfd "%;ﬁgrem"iﬂ@ﬁﬁ rha& BEaRERALGaY fa!r%l%a? gat 19{ Ffs‘ 60 taktSns.

from gr oup consi s
4lant ﬂhaumacamdmﬁrta Iclauﬁ’éﬁ Milelra:lﬁ theéiﬁ)rtidh ofdke wfinary tract includes at

| ene glycol (PEG in the manufacture of a
lmﬁg%gggﬁ%ﬁt for irrigating at |least a portion of the
A2Ur i Padsy otPa%thylen@g 19641 (PRG PieNEMbnFadiieTlanddidai@fidfor

tract ection erein the PEG has an avera
P sl e scteterss oA suipble e
 apiR BEEHdThd bl s LS ERiob RIBAIE 1Ol 00r o it

lsw@éddhnmolyethylene glycol (PEG in the manufacture of

- 3 TR EROT P e SR v DY Yo o Shstgit the PEG

ha@@i&weﬁ@emle%uﬁ@%@m@wﬂle&ﬁelrsmm dalténsPEG has an aver age
nol ecul ar wei ght of at |east 15,000 daltons.

447pt AG@neem spmpYising aljeasy a payinlaeating yith polyrtirne glycol (PEG)

B L e B T e s A

45co m!irliss bﬁgolad:thj/lemsglya)l R @) 1althenanuifagureiof b medlcament for

0 . jn the PEG h
oGl et it by etsin HE BEEL B R Svereer Bipafaveieht of
axﬁﬁglfﬂu@@m@ﬁspolyethylene glycol (PEG in the
manuf acture of a nedi cament for preventing a

46.di g&Be nspaceqrding teoirlaise dd Whesgidhe figestive tpelalispader dyselected from
theaéf&{pa&ﬁmgﬂge&{ﬁe@ﬁat%'e%ﬁmﬂé enterocolitis, antibiotic-induced diarrhea,

pseudomembranous colitis, an inflammatory bowel disease, irritable bowel disease,
neutropenic enterocolitis, pancreatitis, dysbiosis syndrome and microscopic colitis.
47. A method for monitoring the administration of a labeled polyethylene glycol (PEG)

to an animal in need thereof, comprising the step of
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at | east 15,000 daltons. 46. The use according to
claim45 wherein the digestive tract disorder is

sel ected from the group consisting of neonat al
necrotizing enterocolitis, antibiotic-induced

di arrhea, pseudonenbranous colitis, an inflamuatory
bowel disease, irritable bowel disease, neutropenic
enterocolitis, pancreatitis, dysbiosis syndrone and

is [ .
_ def@gﬁﬁﬁ&g?@aeﬁd?#do# saingg cib’%dﬁ@itifl] ta{%%léﬂég{ﬁ 1"? &g@ EE}'ustered
withoa lehelgd PRE whereindbePEG dee ot avqmmqlmuiﬁg “telﬁélt of & peast 15,000
daftendet ecting the | abel ed PEG in a sanpl e obtai ned from
an ani mal that has been adm nistered wth a |abeled
PEG, wherein the PEG has an average nol ecul ar wei ght
480f dthelnsalstd abBorGid@ to clain éhshektd thd kebehis t fladrophaeror di ng
to claima47 wherein the |abel is a fluorophore. 49.
The nmet hod according to claim47 vvher ein the | abel ed
PEG is detected in a stool sanple. '50. The method
49ac C QMhe inftghddGcCdrdingtd! dainy e tvierid the 1dbalee PBC iPB&Gedted inedtool
gprlses a second |abel specific for a mcrobe and
ecting the second | abel in a sanple obtained from
an ani mal that has been administered with the | abel ed

‘SOPEGThé %etlﬁ&d%&&@iﬂg ftd)élairﬂpm tv@{ei'é?ﬂ tHe Vb RAPEY Rlthal dibridbs a

ol to,an, ani nee
Se‘f ?@)&P Pegibibor %W@obpﬁeg detgpfingdpe %ﬁ&yr?@%h?la%ﬁﬁ%}@pls obtained
fro&aﬁl’pduﬁmatﬂlal e Hednradmidistekd iwith the hbdtleh BEGbeen

adm ni stered with polyethylene glycol wth an

epithelial cell; and (b) measuring the adherence of a
51ni crobethipd farmeonitaring the edmitigragion pgml}/ﬁh}'l@@ glycohiRz(@) tg an
anﬁIMHPEe@dfﬁﬁb‘iecﬁrbcﬁrgﬂsﬁ\ d PR ar wei ght of at | east

15, 000 dal t ons 2 met hod for nonitoring the

adm ni stration of polyethylene glycol (PEG to an
(a)ani watadtingneenplelvbtatet] fromoapanimiahthat Hae bedneqisninitterefayith
potga&#gﬁle Be JUELCBENELO MR ;AATD! € ootal ned from an

‘nistered with polyethyl ene )
(b)g| y&spsuriag q%&emm@wgrqbﬁ@ﬂyéﬁ@plﬁé%ﬂw@uep@ ¢l wherein
theClER G has il B8 inol dBlaFveipROEY at WS 81 000tdARREG  has an
aver age nol ecul ar wei ght of at | east 15,000 daltons.
44 53. A kit for nonitoring the adm nistration of
52 pol yentihbédfre nginjtomhg the admpmigratign af papthydehe gh@l FEG)to an
aninfif i nobt (ROl AR, Bakagee! ecul ar vei ght and a

protoco escriprng use o

(a) isolating a microbe from a sample obtained from an animal that has been
administered with polyethylene glycol; and

(b) measuring the hydrophobicity of the cell surface of the microbe, wherein the PEG
has an average molecular weight of at least 15,000 daltons.
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the | abeled PEG in nonitoring adm ni stration thereof.
54. A use of polyethylene glycol (PEG in the
manuf acture of a nedi canment for preventing | oss of
| actating capacity in an ani mal exhibiting an
epithelial surface of a mammary gl and at risk of
devel opi ng a m crobe-nedi ated di sorder affecting mlk
out put, wherein the PEG has an average nol ecul ar
S3nei ghkit édr nadnitbAAS the LEmdOQratiah bOpslyethfieno eIVt dnprising a labeled

PR S d5Reno UG 0 7 P 8 NS BHEHY gTofgcol descrbing useof

théTla66100 PECRA hdhRchigPidifsir@londh&egder in an ani mal of
nursing age, wherein the PEG has an average nol ecul ar

wei ght of at |east 15,6000 daltons. 56. The use

542020l g o 8L RS EEE Lk BB PRSI SISl

i nfan osition conprising intan
préenting lassofdagpoingebpacite ieaginimnel exbPiing, anvdpithelah surfdee of a

PEG h I I [ I 15, 000
m%ﬁwﬁ@%ggggkegfa c%gelgging %lilnigrrobzel\-?r;eggtcedo iso%er aﬁ‘géc"cltng milk output,

wherein the PEG has an average molecular weight of at least 15,000 daltons.

55. A use of polyethylene glycol (PEG) in the manufacture of a medicament for
preventing development of a microbe-mediated epithelial disorder in an animal of nursing

* age, wherein the PEG has an average molecular weight of at least 15,000 daltons.
"56.  The use according to claim 55 wherein the PEG is admixed with infant formula.

57. A composition comprising infant formula and polyethylene glycol (PEG), wherein
the PEG has an average molecular weight of at least 15,000 daltons.
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