MODERATI NG THE EFFECT OF ENDOTOXI NS Fi el d of the
i nvention The present invention relates to a

wodosiosdcodal approach for noderating the effeceCDEP2004/011416
enterotoxins resulting frominfection by pathogens.

@é@%qﬁﬂggtof Iﬂﬁ:ﬁ’#@é?%@ %&ww%ddzcierglp vari ous

di sorders, including these caused by agi ng, viruses,

t n r their toxins or by physical and
F?ﬁéﬂ?@“ﬁnglﬂégg anong others. There are severa
factors or theraples whi ch are capable of alleviating

T&Q?O«%gmﬁﬁ&ﬁldﬁf re'ieﬁ@s 1624 'nﬁﬁ'ﬁloﬁﬂséﬂp%aﬁh%f' 'n{bﬂl‘ileratlnrg1 the effect of

ers ot hers the indigenous flora own as
RO HNDECUItipg &ygl lalifPCPﬁ‘bBY Pathe28l e i n nodul ating the
intestinal environnment. The non pat hogenic
m cro-or sis residing in the gut, known as
BBF'&T%‘PP%’Q%‘E '6’@’8'(’“%‘? with the prebiotic nolecul es,
released fromthe mcro-organisnms or taken with the
f [ esent t

Hilih, A7 g ENEIAS, ol 35 P18 telop "RRRS fhorders
inclugling theb¢ eausad émagm Virtlsqéiaba%@amaruiéwoﬂvstrrta}slea of hatphyswal
agygﬁﬂnhnggﬁgknghmggghgg|a nmodul ate C. difficile toxin

A production in the intestine and that toxin A binds
nore on intestinal nmenbranes isolated from axenic than
Tﬁ_@ﬂé%@ké»@ﬁﬂﬁaaﬂn@&‘r thd’tﬁthesatv@h‘l@q ireaapatielbf elevising the symptoms
og‘g{éa\%%ig{% %z}skr%r{%sgnq ?or ?rs d&) of’i‘é‘ teh;e s: tﬁca ngdllﬁerng]tlsl f;l)%r% known as
n&qzrpbiot:m blgs fwimpertaat ndein mf)dlﬂatlrtﬂ the jigedtinal enviropent. The non-

%Jnﬁcsm?c@ ofgaﬁfsﬁﬁqgﬁdm lﬂ'g{h%%.l? KnB&h a% 55?&&%' ﬂog&ﬁer%th the

oves t tons 'S i.n |ta |Lse
p&émtlpgnqiﬁcqlw %aée frﬁma §|qu0a9rgm§mi H’é ah%th withthe dishpg food
ﬁg@@ﬁéntﬁaiﬁéibﬂf Qoyeaesl BedhaliéligreVens dpe@sht SHoMbintestind@ dsorders,

¢ %ig ect.s in the prevention or treatnment of .

?g: cHﬁHg%%IBO|ItIS and di arrhoea in adults or
|nfants I'n addition RU 2168915 di scl oses the use of a
158 Bl QEEhe EAUPRLCH T PIAAEA LY MARIRS COLER toxin A

ee

ork ["anc Iver squas or punp

pmgipt:t@n ig gheaintestingrndghat iy drindgme s lpﬁeaer@é tneal@éanﬁ% tsolated

ﬁgﬁﬁﬁi&icnﬂlﬁﬁﬂcbﬁ\ﬂ:htlgﬁa‘f %1@@ rlﬁdlbaﬁm%hhﬁtdih&l x@cﬁﬁ ﬂﬂt@ﬁkorgamsms play
cat e

kﬁ ?%d&% ? vatlona 4 1
lapaﬂmt 0t 1 F! ‘f“htpé &N SN 5@’&? gy 1es’dFeFtF1F%; fpigitiona
apprbsuties dor trsatsient lof ap edifficBeqiminced oblitishend diaerhbéaprindieate that

LBctogaczltl 8&99"}8%&%5 |EheeI %&gﬁon{xsooft J?)%n‘s‘%}eh&s&t%eé? ! ﬁl%lts or 1nftants In

atsnreéar w#be thef rﬁcem%hqg%merﬁe@ﬁo‘fa@xkqﬁgmy@s thovlangi ﬁlas)heen shown to
hh\ﬂ:f ﬁ‘&sﬁtiv%nefﬁ)étsgﬂttfl@ gFeQI&tlo%U&htr@aftrB@rﬁto? [ n&d%?lségg n{cﬁelbédr‘ E(ﬂltls and

gut . epithelial integrity due to the ass

dbi’EIthP?P 1y adukis i dnkeats- thédﬁhegrm IRY 7468 Loy diselpess tﬁ? ugg ggta meat
prddRet dodmsrisaty preldidterdsined ratios of beef, pork, blanched beef liver, squash or

pumpkin, and butter as a curing or preventing food product against gastrointestinal
disorders in children and weak people. All the above observations indicate that the
field of nutritional intervention against C. difficile infection is still open.

Summary of the invention
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di arrhoea resulting fromtoxin-induced secretion of
intestinal fluid and other processes nedi ated by

W@ yimsoseygenase i nduction. Detail ed descri pti orcDEPI0h€011416

invention In the present application, "ora

ositi.on" is in n dto an a S
SBIRaRpAt ipRentigh o mles 16 e bk ST p BN pmBGEHL Firfprising peptones
mud/or tieanektras ppleatetie, eftectsaofregtemitordns kdsultmg fadmoinfetion by

: bt
bAoA 300 TSI eS8 I Sl SHEERL b o
isassemblyend acti ﬁiﬂr@nts(ﬁneil the rasyltipg sligreptionudfftight wgrctionsms well as

TN I%%rﬁngﬁomb%%@efeea%e&@m bf Reksfifg nurdrilﬁp&th&rbmcesses
by pathogens. It is also intended for pets, such as

pisdigteddhy fyclopkygenaseipauqtion. i ce, hamsters and t he
i ke, and nore generally for any ani mal being bred by
cows, fow, sheep etc

bﬁpﬁgaQﬁamﬂﬂ fﬂE£§$%?@P§ of enterotoxins reeulting

frominfection by pathogens. The term "neat extract"”

eh t Ol n S
an g#e”bl%géigdapﬁ;ﬁ%%t hmg ec%ﬁl?b% i8h %Y téﬂ?ﬁh Jﬁoﬁgﬁh %a% ingestible
wmmyﬂcm, g8d peay borm mutpiigral rcenmosrtlne, alwaioia éupplement or a

MRaiche. I rﬁz{W al§é/ %@tthe laljudhnt! ofP4 %é'dﬂﬁ’ne@ttrelaﬁﬁeﬂt for example. It is

nltro aci d and ar bon
g be s la:trrarrrs FRUi NSt & HEACas P RbFideide people,

suffdrimg fhfrﬁslm’l&ffedm/@méntﬂbtdxmsB@sLBﬁﬁg ﬁoﬁemfecﬁxsh ibgCpathogens. It is

pli t C n Th
glstg énst e)((ltbt%/)rag?t% guch clé U§8£st, %gm%?)g}r%? s% lima%ls‘i%rrs tang the like,
arfd mt@cﬂepsexblyiera@ty an@m@ll g bred thly yhupwmns,asugls aS/hrmm, oS, fowl,
ﬁ%ﬁ:gl B CSuffeki g' ﬁmﬁl §Q ifalande @n’ée?ot%?i‘ﬁ@ rreﬁﬂtlﬁg(tff(ﬁﬁtmfectlon by
conprising bot'h sol ubl e and 1 nsol uble portiohs o
ByhogePsed bakers' yeast, and in this case it
preferably further conprises ri boflavin and

hot,eni ref.erred e di nen

Bhelona SRaC el s PR o chienEall St 30y et SHEERTRRGE pork
lando rrhacken tahé’omtmrkey;rqgaM§ miharsd Idomy alet be dimpn ias mitthee of the
S0A) Youhhie a
abd ?\ég!géd Qﬁ&‘fj%gﬁ gﬁ? ee)YtEllr&éctl 'Qv?[ gw@c%ﬁ:%}ﬁl%m%%% Sfnino acids, and
eabey énaréam @W@eororamgmqlbrtﬂveﬂabie Fieat eteact for use in the
pieddrt Sk antivaamt BEXBaset BES Exasct! Supplied yeB8&bn Dickinson and
Lhvention is BD Bacto Yeast Extract supplled by Bect on

E¥fNson and Company The term "peptone" neans any
sol ubl e m xture of products produced by the partia

%H%Ye%t"bfgasggxtﬁ%kqng ﬁ.ldgﬁllle[swgtfer E%l%]?p%ﬁ?o%oé‘sautol%lsed ye?st and

. prsfarehly cqontaissa vitdrain Bae@npiean dt imalgo ntemnd@;r & edomer am extract

%ﬁ%ﬁsﬁﬁ§ Both %Bﬁfbf‘er &l Msolhlﬁ@ pm;ﬁcﬁﬁ Wr %ﬁto‘fﬁb@ BhRer®fyehdi€and in this

ones are |less tha exanp of a SUI tabl e,

aseiepreleatt y ch%llpélsﬁe%‘?(&}?éﬂf’f%ﬂd n?gléhqtnnr aeidpHogener, in the
pRY¥erddi @mbodinkint BaCtie AgpdednEinvention, the "yeast extract” does not

encompass the microorganism and does not comprise the enzymes produced by the
microorganism. The yeast extract may be an extract from Saccharomiyces cerevisiae.
An example of a suitable, commercially available yeast extract for use in the present

invention is BD Bacto Yeast Extract supplied by Becton Dickinson and Company

The term "peptone" means any soluble mixture of products produced by the partial

enzymatic or acid hydrolysis of proteinaceous material. The choice of protein starting
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suppl i ed by Becton Di cki nson and Conpany Ent er ot oxi ns
are bacterial exotoxins that have an action upon the

WO pdos®sden@l nmucosa. They may be produced wi t hi PCT/RR2004/011416
i ntesti ne by pathogenic bacteria. Bacteri al

ent er, ot oxi n ent COoS
i) 21 Bt e DR s PRRAAR pidtihed (Breforably,
tlxnohoteloular svehtshef thapsptonesf are dessabian B:I{BasaAes,xamp]eodf a suitable,

‘ cl)ﬁ;?rl)eg&lgll)l Q\?ﬂ‘llaﬁﬁgﬁﬁwﬁg g% d&%qggﬁ? gle"él&lt %ﬁ\f&e Pgrt‘f géxl?lr)]'sl%cto Peptone

shprligdtty Bestandiskingeand C QmE@rYat i on, haenorrhagic

i nfl ammat ory exude or bl oody di arrhoea. Toxi n-i nduced

di seases are often acconpani ed by abdom nal cranps and
Bnegbteking aird) badteri reaboxinssthatr leaviehin aation upbh i aTtGSItlaaIOIfnucosa
1quidscretl nd.ilnt sthgl |nfbla t1on, % B 1
BFAGPRY &h A® ERRTT epi 4l PEEPELIG &4 8t rigy Bacteria
etesdgriag atei potend inuco$ad rimnmoqgenadhatracamje bothi megogalsand systemic

iREuEE ARt M s al'é Ql%t cdudd ﬁ%u@%hsgﬁgteh,e@ﬁiclﬂnclude food

ctlvatlon of I ntracellul ar pat ways €
PeisBBIBgU et RMBYRt Hisgthees n$ohEs. e o  inflgmmationy eando flysentery.

FREdrotvRin hise 1chaXd Berioak ﬁﬁmbﬁlﬁl UReraBiod el{a@mbﬁllligwl}ﬂlahﬁ’lﬁbto exude

ufl’lfa‘lﬁléy .chErac rlz‘%g % é’{sansm rat.i on of neutdrg 'bd 1
of PlRgfly fHigEBeR &‘“’e B0c 8RET agrampagied by abdomina
ceemipsvakli rectabpais.efistoroyoxam arei the neain e matedors lod fhed eesetion and

11%%%&1%?2@%%&1%%%@%9 gﬁﬂ%ln‘g ?*} \31 %rr%}é Irglne% gltléﬁf cells leads to
db@gr@an@n ﬁﬁﬁlamnm ectyf andhle inexeased wrmenbelity ol @hreatlght matctlons

ab Swenaxs ﬁ)xh@tlvahan foh @nteaételwvalt B&lﬁkva?@%ﬁ&l Whe SdfsEgtent! rﬁ§e°51s and
mcroflora i s .djisturhe

bal ance o he
SFnaREl fll’é B%thqno"r“‘é%taﬁspl 8’““3 l?rllonlé‘ Pl ﬁ‘édf’h%ll“l“ﬁ“on usually
camhttbn@:tdl Straf3atigaction af hwthiphﬂd is meahmddm amd bﬂi]bl@bytemecrosw

V}?ag;le gangeﬁl ll?ﬁéﬁs%?g gr?tbrut, Ill?g/%a gﬁ? Ehet re etrellﬁe: l)l ﬁetn Qo hn%gfeor}])%pndes
fcnhlcoveﬁfbmlaeaam@f q:ylt(d@ms@n oritidiahbélt destraciéan. ent eri ti s.
Exanpl es of such bacteria include Costridium

difficile and C ostridiumperfringens and the
Pathdpest bhtsa Alay b Hait DY € ¢oimenal pacrbilol that ¥ me) émst in the

et Ry Puil e RR 5 G Pachaldris oF InPfiiis iPdisturbea
as mygnhaggren] $ort tusnpar duringl tedtynest Mtldnbmmbimircsu particwlatljr ébroad
Eéc%mﬂtlblgﬂclcsnogg S&!H éltcdnlgtegﬁlak Ofiese @@Hﬁllﬁ%coﬁ) tﬁln)gé?fs may

nt er ot ox1 n-produci ng bacteri a are E.
SEOM Sy, coppipgite demanags the ingstvm anicfloygsndnproduce toxins Which
coleNgfletife, AXbAPRAAST NYigh ORltkda 1&1a<n31y¢1@§z%‘ms difficile and

ure or ent erot oxi geni c Bact ero Ldes fr.
et Dorgien dof K SRR piote dreskipd arg Barigulary well
stoie¢dn te ateneng@fthe adffectss ofinoxids pmothieed by soals hatwlibsedt will be

B@’e&%{%ﬁ%hat"\ll@ ?&ell{l&g £ lhg? Ipéﬂpl‘pﬁlagl?l S?lltgblg %oralmte Elqlle E‘lgﬁment of

birotics upta e causes en
npgocoglidarfendgorswo ent er ot oxi ns: toxin A and toxin B.
Bot h t oxi ns have a

Examples of other enterotoxin-producing bacteria are E. coli, Leishmania donovani,
Vibrio cholera, Salmonella typhimurium, Shingellae, Aeromonas hydrophila,

Staphylococcus aureus, or enterotoxigenic Bacteroides fragilis (ETBF).
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potent cytotoxic effect in humans but toxin Ais the
mai n stinmulator of fluid secretion (therefore

wale@snbmwea) and i ntestinal inflammati on. Toxi NnPAI/BPIAE011416
on the surface of epithelial cells and it is

al i h

CRoBRT AR AAAD GY M AR oo REEAY dtoes i spitalised
patisatss whdse intgstinarmiskotiivle iseltened akis dcuaatlbmtlaﬁhptgk@rC difficile
éc)flet > terftfd r@lgaﬁlfl fvt@eﬁ&éIQWXIﬂsu%&ﬁ Anad t68h!B. Both toxins have a

nment |nc ease id secretion, These
Rt YOI REY éffﬁ‘éélﬁ hymaphRitrteriad jshe mainstgpulaier ofi flaig secretion

@w@ﬂaree QiaHhSEd)adndCﬁHsnhél Nafdamfid€ibn. aBotineA BaHsCa @i Gurface of
cell n of .toxin,Aon th

el O PR A BRSBRTEREN B ST, It alisation
lebdy @aliedsedntidy joé actaﬁ!.‘lrdss fi jz)ensf distuptiom nbtheyaetin-a€sociated adhesion
ﬁ% %)I i)én% r& ﬁ{e t# Mtwﬂs ’ féﬁlg&%ﬁ?xe& and dﬁg\%&&dtfﬂud secretion.
Th@n@fﬁeq;s a@vmbﬁeofden@mtrajmlm \gtrpmntqwétuwdd@mnmﬁhehal cell lines,

§1h 4Ot ?84‘%%%9@ Sell WHRN viidtd1§adiRbA ofrt%lﬁ?ﬁi A 8h tﬁ@tmonolayer
| 'eum have been exposed to toxin A The mechani sm

‘Ih%’éllﬁlﬂf‘gi e ttrmngepsibehia resrtarpeergr inresehile pespeahility; f the
ﬁh@n&lbﬁbra@ l &g@id:l@neméro&ﬁ;ﬁﬁso iy vet Gaves be@f wBswANd iddlce severe

Ieas neur tides. Rece st udi
nFaaRget Airesged R RSB aRSs obvnbaRlsn ) Fidiigs and
¢nterbbtige inatresis, when grinepigt t@bnmtratuiﬁmmha\mobfse epupmcdsto toxin

f TRIS u t '

'gl g(rﬂ ?hoeaﬁn 1Ei‘la%rgﬁk ggolqggt cgfesesu tnqat?"}l ncln%ﬁg g agﬁ ears to be the
adiypldqr ohsenporypntasis nepyastafith release of penseryencyrrpeRfdash Recent
fBdied8sd ppeed thyt thahROgsepRatedekEdston(dMTOMD iAGhe intestine.
ent er ot oxi n- produci ng bacteria), parasites or viruses.
COX-2 is an enzyne catal yzing the synthesis of
One sdfagieamttisn cohtmen aoasdyuetores cofadashaget baused nigwwpastro-enteric

éalfﬁggegx dg éhgr@iosg)? éﬂﬁ;&ggyggﬁl gﬂg%mf giﬁ%egp%%e?ﬂhg from the
othghalellprindbe ghigwhch aay bedadiced dyppathogesioybactia (including

SHEBR R odubBP BadidiZa)PER sl BPFFyRRd i ts genomic
pattern and the responsiveness of its gene expression

to different elenents, such as cAMP, NF-kB and TGF- b,
IL-1 or TNF-a has been described. COX-2 is linked to

i nfl an [ ] ..
GRS el TR s et et iR S Romic acia
Qileokdews, suh#tent@l fior COK2 anctudmdﬂ}om@gammrlmrbhmcaa@d (20:3n:6)
%ﬁlséd%sfa éntaén!%é QJIH‘%EPA%’ 26315 ;Qb PGIE! fah &I*IH% bQpELtively.

, or_intestlnal canc Pr et er abI
gi B8R i hpst Besn &ﬂonﬁﬁ a%utwﬁwm ipatiern and  the

siv%hé!@,ofl it g’éﬂel’e!i@resﬁlbﬂ% thfferbﬁlt dleffe€PéRAS . cAMP, NF-xB
aigfnﬁgﬁ Eg?“o es | ude V\,hey protein - 4
P‘)}’a 5 eﬁgré ey protein with an
aver age pept| de size not greater than five am no acids

CéXp?rlg lﬁfﬁ%@ !)ynuﬂ{e%ﬁasr fn?lgnﬁl.attllaﬁyglgclwaﬂé ﬁ[e?élglrgg‘ctf@ng and gut

1nﬂammat10ns Among gut inflammations and disorders, wherein COX-2 activity is

involved, are gastritis, inflammatory bowel disease, irritable bowel syndrome, or

intestinal cancers.

Preferably, the peptones are given in form of an oral composition comprising, in

volume, from 0.3 to 7 % peptones. Suitable sources of peptones include whey protein



10

15

20

25

30

35

hydrol ysis between and 20% nmay al so be used. Meat
proteins are an alternative source of peptones and
w@emsg3sweat proteins, beef proteins are preferpedEPiBaI1416
extract may be added, preferably in a quantity of from
ferred
o R B B P P PO TEAL oy et
thextfivaamismecid9tspapioniaely. prEﬁen’edh elthoughevieympatsinsivath adegree of

PO AGER £ 25t s SN 2008 SARERTUALL v
souigee 1of ipSAtoREy an@leenangemealr progding ahepf) @sotqunﬁ fage emeferredd Meat

eﬂEe&@'Hfa&fbe 41064, PYEERbE ini d qEARLOS Bdin 0 RN O%QSMlﬁme In the
wder “when t he 'ii‘ar et popul ation is an in

daemBadiment, chg ARk SOWBOY LR FPHIPEEESY ( lflots@ug%dwetogf meat
eﬁtbhﬁ:h and $%UPEptonds. CaAurthuy, ttﬂlercdﬁ@oai’lloﬁv\hnhﬁyaﬂrr]tclude yeast extract,
C sition or,su S. en the
pte%%g@?'&t%fm%cﬁmf%tt(gﬁogtﬁ@ {%ga(orb?'ﬁf) Snal disorder is a

pet, the oral conposition can be any wet or dry pet

TBQ %gal cmﬁﬁsftllaﬁ &QH@(?r?\leBth zﬁcﬁ% (tjljléqg)rfnoott OS'IOHS dlffergnt food

I nventlo I'S I ncorporate I Cl ne,

produefs plr erampico tern &F awmtantat@ymal,gm%\@ﬁr when &st:tatgeémpulatlon

istd ltafaayn 1a§ﬁott?tt ctut@ Em) b¥@ d@ﬁ%’&a&?ﬁ%&i 1&?@&@%@}0&6@%@% can
al .extracts ogetner or not . W one

USESE e SMGHL, CORMRPPUORURN SnpIATaDt i tRERY RO m VPR By dnlividual

sifferingt frrg @nsntastinaV dderdee & dyet] thieasili coalpositivar dar ise siycket or

dﬁ,gpeft%odure of gut epithelial integrity and diarrhoea

ve a normalised fluid secretion, a cellular
structure | ess damaged, and a decreased i nfl ammati on

VARARAE 86mb&sitifiavd H4dkIo MRV ind6ntidhe isSiABR pHa&dl &S £ meBidine, it

a diet not supplenment&d wth nmeat extracts nor
caybs laﬁ@gowﬁdttﬁéeth?ra%h #1Y UM RES BYSPIER R ARY Bigdicishform.
extracts and/or peptones nay al so be associated wth

.0b d eff
WPt R bF daroRanane efbr s Tt upetip@hmeptones, o
petdomay e o dndividesls esgffeﬁngrfpalnesknfé’hé)m by Ipathiogglsteamcmdmed by
1r%sﬁﬁhl| hlgﬁr‘d&%t duéh a‘gf faﬁ g ﬂﬁth@fl&ldllﬂfetgﬁ 'cf‘egrl-ﬁ)ea have a

e scope of I nvent|o
neymakiged fiid necehng., aTﬁ@&P Hr strygpret @Sbéiawﬂgqhd@n@oa |dﬁcreased

nﬂ]&)hn!ﬁtbn' tdthpaatd 1ﬁ&1vtdﬂtﬁlsl RASIRY iR sark® AliREerdNBut a diet not
%%:1 %{‘1_5 ctan v¥|th respect to the
ftrt Meaitit:14 ‘F’gractsﬁlé’rgﬁl? Pf€d person will recognise

rrany variations in these exanples to cover a w de

] A9FaQE JtO ({ r@s%nt l'pg{lﬁg!}l {: xtraéts a!?ld.gq?%;ei (ﬂtgs also be

m Xt ur es I Ona nat ur occurrirng
agseviated wﬂhtmstc pxfrstiriel sohiamt He lmnm@nd ieffect on gutviatdgsity into

irflfvidPald StAdckeANS gubFReR! @amtages 8hd Bipdss@f the conposition
on tight junctions and acti n filanments

Examples

The following examples are illustrative of some of the products falling within the
scope of the present invention and methods of making the same. They are not to be
considered in any way limitative of the invention. Changes and modifications can be
made with respect to the invention. That is, the skilled person will recognise many

variations in these examples to cover a wide range of formulas, ingredients,
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Mat eri al and net hods The human colonic cell |ine T84
(ATCC, CCL-248) was cultured in DVEM F12 1:1

wae applosgsent ed wi th 20% FBS ( Foet al Bovi ne Ser upgT/ER2004/011416

gl utam ne and 100 U mi peni ci ['1in- strept onyci n. Human

5“ rmé%/gef?:x(l!ggm{/&t?rﬁso ?%asts 1%3&1 uralpy occu'}’/lrmg levels of the

pempcmﬂdslolﬁﬂ&tmeqamomfen mvar‘%ﬂofupphlcalycﬁms were seeded in
6-well inserts plates at 0.5x1 6 cells/insert and

cul tured during 3 weeks. The basal value o f the TEER
Erampepi-tefifecs ofl thgcempositian ondighttjunctions\ead actindilamdnts
and cul ture nediumwas replaced by 20% of a sol ution
of de I\/an Ro osa- Sharpe growth nedi um (a sol ution

Beef extract, 1% neat pept ones and 0. 5%

%@%hnﬁﬁtcbﬁﬁﬁc el IRBSTEE AETO@f CelL- 2458‘) evdsashlthedds DMEM F12 1:1

stinlerhondd il 2hocrBY, @86@ B St sp i bt 5 100 i

pemcifint-stedptonmycof. HOMam gjrnhargnskm Heébrdtttafs weare dultntedem DMEM
I

SEAAHA e M 00k pa e oB (9 petelliPhuchlomydRl" 2,

each condition triplicate inserts were used. At each
tFSWEmBﬁ’(bl etrs éwem: s@@deﬁlain %n»gellﬂ- dtiier@ asIHeR LT @5x M Melhinsert and
cted a il
344@% rﬁe“@%ﬁ C@ cebas M@Pﬁg&t e s%iﬁ/lgt@;ané?nlﬁﬁehal Electrical
EksﬁmicepWaKnieamabmdi a@tme ntddmmaﬁusfrapi‘awdeusﬁ 20% of a solution of
(isj\%l ﬁtglggsﬁ;Sha;rpseél rr%\évt}é élee 1u ga sglu%ﬁ %n%lnl?gg% éee% &xtract 1%
great\pepasned ead OiSbeseast extrastisil @BSrhdremcEt@bmf@’cbdmtah “WRRIY After

SICH 55373@ ef a’%?éléc R)'S(lriLAhw&eﬁd%feﬁ lﬂqgé 5}51?51 e ('Sfﬁt’ﬁb '?ncﬁm@}yers at a

Fi nal ¢onc

\ﬁ@pbcqng%rﬁ@@owo{ ﬁ%&h%% ?arnkléae \'&,ESSH{ wereAugt her measured after 1, 2, 4, 6
BAd 2 qarmmte w&m1 mbe elsWreé€ ewpdsad RBSultRed meadhi dnll}Z &9r each

dt d
oo Wy EPim D) AL B hinechih G lctl and 1 ml
Ibaiuédténahmedy&m was deletpdegat cedhvmhdhty: elak evaluatd by measering the
. N .
AR RGBe e HROGHORR, PERSAGRYIE ot Brah 161 i Mpnucturers
Tuetinsaf f ects tight junctions of epithelial cells,
an effect which is neasured by the decrease of the

lial el
UBRRROF ohhomaherer ot G  GRE KD “hRgeBt op +chamber
ghighsBdac grdvinlies desddibed gpeevabuslprand iAcubittd withal 2§%rdlution of
NERS (§7PRREA Qadifl Be Bl AL S LF SENER Mo PR BL Afier 6

of cgl@own@/ whshedxwith RBSo firgd \mﬂmcﬂ %masafoesajdctl@de,l waghed twice
ifnob'S I ReMeddigrdfor FERR 'Eto %f’e' wit@ht8shddErefed with PBS-1%

| ncubation (3098 vs. 9854
BSA (Bovine Serum Albumin) to reduce non-spemﬁc labelling. Actin desegregation

and cell rounding were assessed by fluorescent microscopy after labelling with 200
U/ml rhodamine-labelled phallotoxin.

Results

Toxin A affects tight junctions of epithelial cells, an effect which is measured by the
decrease of the transepithelial electrical resistance (TEER) of epithelial monolayers.
To assess whether MRS could counteract thie virulence of toxin A, T84 monolayers

were exposed to toxin A in the presence or absence of the composition and TEER
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Addi tion of a 20% solution of MRS together with toxin

A, prevented the TEER decrease (1403 95 vs. 3098 W
w@2qosmbtebe it did not alter the basal TEER val BEBEP{004/011416

T84 cells (1217+277 WnR vs. 98549 Wn2). No

nodi ficatio l.h C ability observed,
WHEMEREYH /Q‘f?éﬁ“”{ M? /’&’g ‘%étt%gd’&%“ Bfers tgsuted in a 3-fold
reduictiog of MERR bomﬁﬂlvemes hfter ammfencmubm $309658wsst985ﬁ4@ Qcm?).

ARhaf ¥ e eelinePL IS ol "B, Bopofgftd e TeER
deorvaseall 403 +f95 o 098 rQ‘AFll)nWbded dﬁEEﬁl édtm: tleeabasal TOER values of

HRLENITY 1A 74091 DR L0 9h eRiY NETARIcaREn MR ALRINRY were

OXIn -1 nduce ecrease was correl

ofsersechtipdipating (hatdowipdnes nat ansuce sell degth during the 6 h period. The

adbei ﬂalsﬁ@s derrﬁéns‘ﬁ@{ej ﬁlat/\@ nextur& et Eéth\ﬁetshrrIeWé){ira& &hd)?&sﬂ Extract
i n, conbi nati on a 20% %utlo

C@yl(do%Feé?%ltO)é}B ﬁng‘égotg apng yers ron? tox1(rjl A-induced TEER

depreaseocyt ochemi stry. Addition of 500 ng/m toxin A

i nduced T84 cell rounding, which is evidenced by the

bee nest appearance of the cell nonolayer due to actin
Tdedetgmaigatihsther dhel ppaettivgioffpct AANRS egrindt taxinodsinduced TEER

Relebild R SbrrdYied WALE RARG] bPhe gﬁ&k&l%thzﬁllﬂé‘Eé tal kdunding,

frevent ed actin desegrega t| on and subsequent ce] |
Gusrdls e Hawed aViBy toryk Pnalane giin eombingfjog Wigh a 20% solution of

N/IlRS| amﬂl’qls_fﬁ)skélaa? ?&tﬁﬁkfﬁi aﬁﬂyseﬂfbgltlhﬁmﬁfbb%t;écwmmrﬁdﬁ@cﬁtmn of 500
al o se e r r vi si.bl e t he

B0 Fart (S STBE S4B FnBrB i i st By i pee nest
apparanueexf pheetedlt momoleyegidae to estpeddsegmgaionpael paspagingdAddition

dfsd Q@%%dl{mf aoh Wﬂﬁ% 1ﬁi%o'|]% 1%£fo‘ﬂb\l’v tt§x1n"@ rf%pn;l e@ented actin

| anar non er e prese
segredation (3pg tﬁumq%lerer edbrruding indusrd Bppesirafic ewhlle it did not

lgggénteattmmg%as@%@ st lﬁhe%é‘ll@i’lﬂféhf eidabd diosé. Upﬁés@ tréffects Were hardly
| TI1,0Nn O a 0 SOl U on.o atl o

Bl 008 181 F fErual Pab RO, o ey LeE JPanlian Tanender the

mfekﬂreﬂaﬁmnehsreg, ex]ilaﬂmehta pecrofepkatbd Oklhggtlmat‘y’ lmah@&dskin fibroblasts,
c ahl

111 @%fﬁx ?:ﬁgaxlﬁpﬁoﬂpﬁg&e g%g%gl?ll% Eh%[br ﬁ‘f‘ec gf’%%ﬁx??.r %llkﬁ“groblasts

meseflted ragiohad appearange duliciting a ¢cpanplesptslioakdleal étlsméon Addmon

0?@?0%1&1%&1 Gf W@tlﬁr&%blﬁﬁ?ﬂnnwﬁh t%ﬁtA a.LnYally prevented actin
revent.i ng skel tal_alteratio

c@&qareaaa%ap ell ggunding. 4Bt ﬂlaaeé)égﬂts@@fl%teﬁeat Jugh foxin A and

m%)elfltnm ebmpa\ﬁﬁ@n e rcohgedledur agl dentival td ehs? ShapyRSE control
% sol uti.on

lldlt ?tg %r bo%f %bro?la%t% F}{e\g%eggwktaz}g% é:f)n%bllnélﬁlo%fa?%n ﬁius MRS could
Qs)uhuetaco toxod Ay qrftiadlyt praventdgoyseskeletab alterfitionsOarklsubsequent cell
rggllld{ﬁ%gge@g (%Eﬁlzd%ts ééeafl%ﬁt 1% of a solution containing
y ro?@s é

ext ensi vely whey peptides (average peptide
These experiments were then repeated replacing the 20% MRS solution by the
following;:-

20% solution of a 1% solution of beef peptones

20% solution of a 1% solution of beef extract

20% solution of a 0.5% solution of yeast extract

1% of a solution containing extensively hydrolysed whey peptides (average peptide

size less than about 5 amino acids)
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size less than about 5 amno acids) - 7 -%of a
sol ution containing extensively hydrol ysed whey

w@epsishwsss (aver age peptide size not greater theer/BP2004/011416

am no aci ds) Sim'lar results were obtained as with the

% MRS sol ut Di scussi QN The I SNB
ﬁ)?%toggtsp anpp@ﬁn%%m %é‘?’%m&fssg H@’FY @FB%‘?‘Wavemge peptide
frantot Gadaed tieamcb pniloalldg) are di verse. Toxin A induces
pol ynmeri sation of actin filanments, leading to
desegregati on of cytoskeletal actin. Actin disruption
Similaheesoliuwereebtaiedd asrvoitinthie 2§ %0 Miesokettbn.n vitro, and
i ncreased perneability of the tight junctions. The
toxin A effect on actin is due to its glucotransferase
H@FFS«SPQW against the Rho famly of proteins. Toxin A

Tl$e ﬁ@&lﬁnis&s&iﬂh(é’@io‘t&ﬁb& a&ﬁ(ﬂf@ésgi;vea hgiretﬁir@%!éi cléﬁﬁy élu€idated and
of

| t hr
B ave BAHRR T 4 SBE Ry 6r S ot achih JUEM Pt pleading to
diissgragitioanofodytodkelesd tactin ass o idadrepticadisethe waugd afjvel] rounding,

&n%gxq)eﬁ] % \gﬁrfor Ia}ﬁl &Q&dj ﬂéprﬁgébfm% of ‘ﬁ%l} q;%lﬁl?& 1'85@ e Q&gn A effect

I NCr ase secret ave bee
QUeAHS iy duetd itﬁ gliqofrangierages actevatly| againgh dhe Rhg ofamulafnofoprotems

TRt A A QﬂlettBeen%ﬂQﬁ(ﬁ]Y kradlife} Bi AR&Ayt RRidue from UDP glucose to

ransep|t resi I ncregas
RS H1 7 ? ?rf %@Cﬁéﬁ 4§y@.a3mal}e de%lsmtlx F aetin sgesgriibers,
dﬂﬁﬁpﬁhﬁoﬂh@taeulmassomatddeadﬁesubrhplaqaé o@enluhg of THeatight uirectivgs, cell
c?eﬁzlic@fl}eg} %nﬁnlqcﬁ %{P ff%lorl]lg pé{eﬁ V\tg%/cts eﬁgeeﬁhc?entugn%&ated in
\p'trotcm 184 dehlh, b/ihterengdctm@n of ftexins Aobn tth inmonalayat tdimingshed the
;ﬁ&%hhl”&sfs%nt?@ aH&’HH%eE’éédttﬂ@ eree*lJ"'llnﬁ Ty ?ﬁ&ﬁ&fr due to
couF

up- stream or _down-stream o trans

mﬁ@flgatm?ésqﬂ the &djogpreteins mhhepgthelial celley Bgsefereywe believe that
pi&ﬁﬁ tﬁ:%stt eb@ra@to RO bl @d@ra@ﬂm@s’iféﬁ@ Q@thctflél sidalliyig pathway of the
OXi Fo-ent; er,i Q

Bhi B s oL TRCREAEE b Rl BV Ring b B bound by
thednyt this witetferéfcengduld g:enm}astmarm or 250mpsrebmvainthe nyaxisfer of the
é’iggosygl[egld?m}:{ﬁﬁllowmand ng/ L anphotericin for a week

0 e

nate the intestinal mcrobiota. Mce
were then divided into three groups: i) a control

BXAHBle 21) effell QFRhEe&ﬁhﬂésﬂ%:ﬂ%n' 'inntagE@ Qaa&d’ $9! UhiePstoxin-
of S in the rlnlgggvvater a week; and iii) a

RfioSUpInE ES Qe b0ty iG BABALERS ce wi t h 500 m t he
conp03|t| on at two day interval. The day after the end
% ﬁbdan' mal s were anaesthetized with 30
a4 wei ght sodi um pent obar bi tal and pl aced
Sire vaeekaohh rbalamrluet wegTtra@red erhtibivung vath3h mg/df gamtanaigin, 250 mg/L

FRERVARSIG BT LlExiMIRh Gnd 40 Md/LAnhotericin for a week in order to
eliminate the intestinal microbiota. Mice were then divided into three groups: i) a
control group; ii) a group receiving ad libitum a 20% solution of MRS in the drinking
water, for a week; and iii) a group that was gavaged twice with 500 pl the
composition at two day interval. The day after the end of treatments, animals were
anaesthetized with 30 mg/kg of body weight sodium pentobarbital and placed on a
warm blanket (37° C), under 0.8-3% isofluoran anaesthesia for the whole duration of
the operation. The abdomen was opened by a midline incision and the distal jejunum
was exposed. Two 5 cm jejunal segments were doubly ligated at each end with

surgical thread to form two intestinal loops with a 2 cm interval between them. One
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the operation. The abdonmen was opened by a mdline
i ncision and the distal jejunumwas exposed. Two 5 cm

WO egoanzdeocegnent s were doubly |igated at each BCMERZODI011416
surgical thread to formtwo intestinal loops with a 2

cminter a bet th | 0g e

1G5 s pitled " IR, BB R sSBRab AR Y, 85t Yrltbigo u ps
coorirangi2Agu Mg A. oRhmlmstliﬁaielopptw thealretupmd ieathet dbdnminal
cragftﬁr‘ H@Qh &cIsﬁﬁ‘: %9%@' clb W M’ic@%ré BRoWaE k5 k Bvﬁ‘aﬁld they

suture ose ce were a recover an
Wise éolquqdcﬁfv@an@@m mv@ru@lswer%ﬁmhmlge%fﬁeé 4dy ﬂh?alﬁPBSeWere isolated

aAAlttREir delbht td eenlgﬂpﬁﬁovm{ tg/cnd) wherbcanrdtb %sﬁmmelﬂma sé®etion.

length ratio (i.n s re dto [

LSBES oo nen, BOPeAARie PSS RoRE Snetraedat T aG b ollashed
FB6n idligyie ditropeAd stosd(4tr§0° ¢.1 ashed frozen in liquid
nitrogen and stored at -80 C. Results C difficile

infection, |leading to diarrhoea and colitis, devel ops
Resglthy in hospitals and el derly people's hones

e I |
LR PR B0y A Q. SRR it ) Al nd
dralycrsplsss hemaes Brikingeafipia pihodakeaaptibipdcsaadbpethey intestinal
BROBEAH M Qltdel. ToXistesd WhétR&! thel ddnyposRiondoMHesvemil and its

t that tr
CHFPIGIT 98 RPBREIGh TR LR T deopisod S5t e osgd. To
nupek thd Cdndindrisithatt triggeraC ndifidile iafection tilhdumang) tnéisé iwead treated

fg} & (\@Qﬁ %t‘ﬁ an@@%ug@(nq%ﬁttg raltéﬂﬁel? Meﬁfnamlﬁldr%gf% f: dﬁf after the

treat mce were Iven
enfl qf/Rsnbzatw rmgatmmf faggrogp et meee«wemtglweth@r?@‘yoﬁolvh@rs of MRS ad

IRRhhOsbr dridt 84K, N thb QABSofMBELp &wmﬁteanm Iwulﬁ;c\k&@ fokthé&d and

PBS in A Afte |nc atio s fro
IEJSHthaY‘aH’gg "éxﬁ% B8 {6 £ 'X‘ﬁ%rr‘g thBPdH’QB% ?rgg} geptrol mice
ewhibited nphdatreabedi fiuid tsaxetmrAwhemngmeld wathRBSini Aj eaipackd to PBS

1n%91@§ lcgojp%ilfl 9:§ %1 ; v\§86 4. IS-'S rgig{‘ gl) ntﬂl gatras dn Q0 LS tVing the

m ce recervin ne mee erences
MRSfﬂOU pe week, ato; ffewefc@ iobbud vewtetion wgmp@)smmeécm dapps injected

Wik RoxiPA & PBON7YBSS 6 43. 688310/8 m£§m§ 1 BlaF 6 were obtamed

Simlar results vvere obt ai ned when_m ce vvereq%
VeRagicet Were ke by easess tyo gesesind YWbahpistheo? .MRS Jolution.

THees eestules Bhdvs tisdd amatnial wlftepépt@ms wichheaept glﬁte_s;easﬂemact can
& adverse

extr t .extract can ent

rEf el oo PONess AToet 8] acPon Bl Pk e yaash of the
iofestitad niierpbiota. nal ni cr obi ot a. To det er mi ne whet her the
conposition exerts its protective action by direct

i nactivation of toxin A the 20% MRS sol uti on, or PBS

s dgtemiiter ovhetlygsr BhenicRBROSIHM K nItA Brofschies gicdion by  direct

l?wletsﬁém@f fokm Al thE QO%t DﬁIRS f&ﬁngidﬂ 86 PBSals al ARSI, Qiferé"}rﬁ)@ed with
rea or a wee ant i .bi

bk 3% DOor R E e e ey BB bSiisal e b Bk wgipd for o
vegel witteariR%tics] Hetre dab nofpssigiifitare diffstenceatcdrded between control
(ﬁBS? %’{3 qﬁie E\J[I%-‘{injég&i %olpgnat the level of toxin A-induced fluid secretion.

This result indicates that the composition does not counteract the effects of toxin A

via direct binding and inactivation of the toxin, which could lead to either toxin-

cleavage or masking of the toxin-binding epitopes.

Discussion



10

15

20

25

30

35

This result indicates that the conposition does not
counteract the effects of toxin A via direct binding

wapmsiosmed | vati on of the toxin, which coul d | eecit/ERP2004/011416

ei t her toxincleavage or masking of the toxin-binding

gussi o tion . .
35, MBS SomPRST 2ufctsshhe IS o EMTIoR Puidosesterign induced by
toxéhu @e Alihpugloxotnwishingl tb leughnd by thecrlh) wg bebievaethbotha rotective

gé/tlotno ﬁgae}g%)élg,febegg xt?ac? aB(IP ggaseas )8(_{ e&ott d0E t(‘?({‘ntl ggydr%tlc activity,

ract an ract are no
ammnquamsutoxmcm fart tyo Whut eagdrsavi b I he osolutions fused tweage always

HRbda e‘aaggﬂéh V\!'Ohhd-r Stgl ?ﬁgéc‘ﬁ(}étldﬁs 6fl re%zyarjnygakﬁ%h as proteases,

autoc to disactivation o ]
eontginesin digow %@nmnétlea%l@scm@mtlap raired gng wecubeipfénw foxin A

%éfgrelf lbémgr gﬁe&wmpﬁlb tihtegtinal l@%ﬁs an ﬂ?w ?Ubl@tlﬁﬁ iMHibi 1ﬁt@§finﬂl fluid
or C e intestina

Shctedions Ehtetorare dhrbelirye i BeBrait? Al FRBRnEyeast extract
Aibeef exteachis dilo td thei peasendehd tfret: néolgudets @ theselugion (&g tayninoacids

. ?{1%%?9&? o%hich %?ﬁl%i tisd BR‘Eﬁe t@{(]ﬂ ,&’?e?cfe{gﬁ%%ﬁ ?lfe‘ inke%tlga? %pﬁfPehal cells

and mcmnt bgldmg qj’é@tm @e@)i th«:/\mtlc/htmmﬁ the sgmﬂﬂhmpqtmaxso&vqhved
A receptor on the intestinal epithelial cells and
Eixevent bi nd| ng of ‘toxin A and the activation of the

gmale 3 nefigshohthe comppsisiopetn theexppisaion of (PXekt of

the conposition on the expression of COX-2 Materials

hods same procedure described in exanple 2
Rt 44 Smetbag

vvas extracted from nouse intestinal
Tbopsne armte@@(d.@_smihhﬂ\i@nmnpis 2omasnessd aElseB Biédwhy extracted from

%Sg%t?s-{%uper()?cr and -2"‘@1“&%‘%51%@51515 Ce{sF&@Qd Wkt RT-PCR.

r enzyne.
pta yawa%veaﬁ?ﬁrqnﬁ?r&f b%lﬂPéﬁ@ &%P%ur@rscnp? II” enzyme. A
TOET @fuse SCK-9ensss amdplfied by PCR using 5'-

T as antisense priners. A 700 .
Eﬁ% Eg%g%%é&ed as #n int é$"r§8l confhdr | >
PEECTHGCTTCEGATTICHNGHETS6AY aRdntisensevprinhers.he 760 bp fragment of pB-

Q&}?Iﬁe@dﬁg é?ﬁu de%}ﬁ?fassaﬁgﬂ] e%”ﬁoxﬂ%h%%@.e? R15hix with the 5'-

ﬁaﬁﬁo@ﬁ@é«m%@?%%mw serds| ansl S P@GﬁrﬁoméﬂﬁwECGCT -3'
b@ﬁﬂ%@ns@'}nﬁq@r@%@&&d@@NAQBM%H%RW pRHBIHEESirectly on

HREE seples<PCRopimahets atére lowad g 5%?5?366%;@% egrogpghed, and
pbcprr&sﬁsed moxaientllttﬁmtntﬁ rqnajmﬁnanbni of bindaatensitied. Norimalizaidon was
g?rform[ed a alnst glmet t hrgss(l:oorr exgéfrélglse rro:ielﬂ1 3¢ V'(;IA]Ee r%thogt of the
SDX Aeand ﬂi]m carre@aomﬂns &fmtle 'mRyAsegnalsavene dgtedmingf @od edpressed
Y@l&tﬂ/ept@st)natt 8 Wi '¢f3¢t-8BarBd RhhpRF XgRER W& anll ¥fRted with PBS) to

aSS|gne
whichan arbitrary score of 1 was assigned.

Results

To determine whether COX-2, known to be involved in toxin A-mediated fluid
secretion, is also implicated in the composition’s protective effect, COX-2 mRNA
expression was assessed by RT-PCR. Changes in COX-2 expression due to different
treatments were expressed relative to P-actin. Injection of 20 pg toxin A in the

intestinal loops of control mice resulted in a 3.6-fold increase of COX-2 mRNA
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Results To determn ne whether COX-2, known to be
involved in toxin A-nediated fluid secretion, is also

wo ppsiosmbed in the conposition's protective ef PEDEP2004/011416

COX-2 nRNA expression was assessed by RT-PCR Changes
i n COX-2._ex ressmndetod e treat.ments
RS0 e B S0 5. AL e Wil B EPUROTNOBGSHEd 1 a 2-fold
teductionfof the tC@XiNinestase aledlacmiplsy afxic dntinwebtinul €OX-2 expression
t f nel -
{ngﬁgefieigﬁog% ﬁﬁas oﬁlgelgf %n%gﬁsee 8[{) bgéna)eﬁgvefgjl\v'}nlﬁ% Jagﬂer peptone
e hgﬁfsfmtnagh treaimehtsedhile lfavs@s fd@pr&afve@ldbnc 2 Jofoldfundere yeast extract
EXménd. N8RS %ﬁ%&hg&ﬁfi’orplﬁol' Q% ébrﬁponleﬂt‘ses?%ﬁlﬁ@&nt%oalﬁed the

expressi on 1 nduced toxin A was co
brsphigy ¢ls @8 COX-B2aBNA] @%Pé?%loflnwﬂi‘ie% é“i&’ﬁd’é(rgaﬁé%ﬁ dhfecappposition or
ReedmporichBGhert ARALBRNS SoiMtibrat the indéas€ BLCOXSEEIVA induced by
é Hlp%old under yeast extract treatnent. Neither the

SHp0si tion nor its conponents significantly nodified
t he basal |evels of COX-2 nRNA expression. \Wen given

by gavage, the conposition or its conponents were al so
able to counteract the increase in COX-2 nRNA induced
Biscussigm A, Di scussi on Wien toxin A binds on the
Wich hekinal Bﬁl'dk Sorﬂ thel SpilRANNCAR it NEUdiBwn"d &8¢ liflammation,

i ncl.udi ng neu phil mgration and enter te necr
g Stephib M IBRtoR End eferacy terRessesTn AR Arugfign of thevillus

Tk atfects Aye tbdiated Ib@ase réddase ef s@rsyrynwmepﬁdes;ia&h aSgabstance

PR oo eonE RSl el BUATER, B RuFRuS B sEory gnteri
natvést lmaddsipn eswcssmrmn theaniestied tepmladhuepof N&l—l&rﬂn@feceptor for
slg%ﬁé%ﬁtl& G 63955% HH@r 1nsﬁxlﬁ?@rﬂnﬁ' 1?1%:%5 1ﬁ%[:fé?5\%§lr Ot Rpicile.

I n animals humans 1 nfected wt

Recesh studies cﬁl%)sp%?u)g%?dptheﬁots%u& AL tdefﬁr:%e Rpsgulates expression of
dOfX-2 Ginl el gid. aCOX-BXP 188 Shautit 6 bN tKeh @yclooxygenase

i nt eSLI n}e! glgglaéﬁ he | du0| bl i%gjt“égz {}’R}(Iﬁ% arnsa%efnt known to

mcxmi;eagﬂt@ndalrﬂtﬁd séd?é‘iEih), w;lnclaty:edﬂ tokdhamhodao Allthonglaset wishing to
%‘t%ﬁﬁh‘bﬁath%% él?e‘i/’e‘?ﬁa{t (bb@ptgﬂ@ R%Q%t e‘?(f}gét ah§ bgéiaefx:i)ﬂélﬁ‘%ﬂmblt any
efhthesp @p@lms cye@tgtactm texde AnQub é@aultéxmha@tﬁ thathpapitene, yeast

é&ﬁéc@ér Eé&?ﬁ)@tr&@ﬁﬁmyﬁlt&ﬂﬁﬂt RIXAEHeBfitddOOX A inddétion. This could

éu t S“h‘ﬂﬁ;(’&a‘%fetpﬂp 't“? te flg&%ﬁ ol egli Lgaccit &&‘Og(ef activation

if odtisdlutions idlkibs o€ feduck lsxadmg@fth'e toRrini dui itd iatestdal teeptor.
A-nedi ated signalling, which |eads to COX-2 activation
if our solutions inhibit or reduce binding of the
toxin on its intestinal receptor. - 11 -Clains . Useof
pept ones and/ or neat extract in the manufacture of an
oral conposition to
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treat the effects of infection by

ent er ot oxi n- produci ng pat hogens. 2. The use of claim1l
wonbesesasod he effects include failure of gut epepdtiEPioad/o11416

integrity, diarrhoea and other COX-2 nediated effects.

. The use of claim1l1l or 2 wherein the pathogen is

Clims: i diumdifficile, Clostridiumperfringens, E

coli, Leishmania donovani, Vibrio cholera, Salnonella

tyy.Rhidur | ingel | r hydr ophi | a s
| YRRl AR Pt Brac O RURRRRGY 5 R hicfel composition to
tr@a theeflscdof ifeetipin hysenterotoxXinepradecing pathypggsecedi ng

cl ai mwherein the oral conposition conprises fromOo.3

to 7% by vol une of peptones or neat extract. 5. The i
2.0khe we ofrslaipy &culfreiy tﬁ? sftpstaiesledenfailves pb putosrithelipleintegrity,
difeykldealayg attes CUX - 2headige@tMedis. Wi t h an average peptide

size of not greater than 5 am no acids. 6. The use of

any preceding claimwherein the oral conposition
3.clirprst 9 sldiat hop2 pthereds tenshtheah ie Voo dium/diffidie, Betridium

.cl aj 6, ;. r e . . G 0sition i . .
perifeel P EntimbEefihdih Uon O, FOB RIS SRS Py
Shingetlg byjenoptonme hydfophdpt Stepdylo@cch@unges, ehd/anyenterotoxigenic

BRIEGRRL PAghisai m wherein the oral conposition further
conpri ses yeast extract. 9. The use of claim8 wherein

the oral conposition conprises fromO0.01 to 5% by
4. VIt URE o DAnyyerasddigxdlaiac vhereinlthe ot €omipogitiyn porapashs H@dm 0.3 to

Lai mwherein the oral, ¢ osition is an adjuvant to a
7o/rc‘i§’€1ivg)]%‘7Oﬁegeg&%ﬂffne?tefﬁgame of any preceding claim
wherein the oral conposition is an infant formula or

S.afheeﬂstee5ia$n}pﬁf€99cﬁhé lcfim whek€in~the peptones are hydrolysates of whey

protein with an average peptide size of not greater than 5 amino acids.

6. The use of any preceding claim wherein the oral composition comprises both

peptones and meat extract.

7. The use of claim 6, wherein the oral composition comprises from 0.3 to 7% by

volume of meat extract and from 0.3 to 7% by volume of peptones.

8. The use of any preceding claim wherein the oral composition further comprises

yeast extract.

9. The use of claim 8 wherein the oral composition comprises from 0.01 to 5% by

volume of yeast extract.

10. The use of any preceding claim wherein the oral composition is an adjuvant to a

medicinal treatment.

11. The use of any preceding claim wherein the oral composition is an infant formula

or an enteral composition.
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