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

woubosiossmal approach for noderating the effecPCoOEP2004/011470

enterotoxins resulting frominfection by pathogens.
Background of the invention Human and ani nal

j [ i j evel op vari ous
@f@éﬁ%n@ﬁ?mgfﬁ@ﬂ&g@@%@@%@“ggu ng, Vviruses,
bacteria and/or their toxins or by physical and

? (f])f:ﬁlelﬁ‘p#ﬁ%ﬁ anong ot hers. There are several

ors or erapi es, which are capable of alleviating
the synptons of the various gastrointestinal

Pfegﬁ{tsmv HQef&Eelg%Sa higitioadi %%29&&?1 fdrg'ﬁ?da réftﬁ%v‘ﬁﬁaegffect of

obl ot a S an_inportant in no t
q"rﬁ%reéquﬁarw&m @mﬁe’fﬁa@twnrhé pﬁ@ﬁgwt hogeni ¢
m cro-or gani srrs residing in the gut, known as

bi o qget her with the prebiotic nol ecul es,
ﬁ%‘ﬁ%@%ﬁ‘gf’f %ﬁ‘?‘ %1 0- or gani sns or taken with t he
diet as food i ngr edi ents, present potentl al nmeans to
Brgyent jor .tr ast r.oi tes i.nal . di i ncl. udi
ALGHS Ang it o Bhor B 81 i o, MBI Blop gty Bfforders,
1hg1rmelmg| thesestausal bpagingy mumd bhcitren @rd/di fifeirctiokmstarxdynphysical
a%dr%rhgﬂﬁ’é%ﬁ LiRed %Olillgolt%gstl ne and that toxin A binds

nore on I ntesti nal ranes i solated from axenic than
conventional mce, indicating that indigenous

Thefé Qreddetianal ﬁéﬁ)r@ bﬂﬂle?dblémﬁé}ﬁ% dapPhifle i affeviating the symptoms

(%l iy : géclz}ieeﬁ%s {]estg% Zléslo?q;;rs t‘é@ﬁﬁ%@ﬁ?}l’% eesdlgén%%g Iﬂgga known as
rhfczdmatz,eplhymgﬁq;mhﬂ tolesinaunddal btirig the datestimall eipdtodnidhatThe non-
Itaﬁ‘fo ﬁ%{ﬂg %w}ou(?rg%fa#gpés?&ﬁ?% Ff H’t% ﬁy RLAESQ rol98 1& lcotgﬁgler with the

sed S or ’h™a Si m

miehiopamedrgules.creleasest frgadha areveyaaanioson ﬁdﬁen Vh’dsthb aliet as food

ABRURNLSO p?é&\é Qt%hﬁdlvﬁleﬁ‘ig €& c}ﬁe\!’eﬁt td?etrgﬁtegﬁﬁBin@é%hﬂél disorders,
tre fficile-induced colitis and

igely ﬁnﬁéggffﬁ eaza{ﬂctlen or infants. In addition RU 2168915
di scl oses the use of a neat product conpri si ng

ed term ned r a of beef r.k. . blanc
L e s R
mo«émelnn mn@xeﬁmgslmp rand tot teagmiAnindyaster an mtestital naimbranes isolated

ﬁj%rﬁoa&gﬁE Sharcdnlk t%’nﬁf‘nﬁﬁzd iﬂ\ﬁe&l gé dﬁd]fgéh&us Iﬁfcréala%éﬁisms play

servations I ndicate nutritio
Jonieperiant 1ol ingai Aticike's H?thf’g%ieﬁlé Chnisal jsBigss testing | nutritional

pﬁfachecéufm&féétrﬁéntt oed Qﬁﬁ@ﬂé-@fﬂucecﬂ coHtlibeaﬁd eﬁa@m)ea mdlcate that
ll(% {o L at es t the écé)?? or a g{)gSl X ¢
e URA o G uBet e e sl Hssfie f B s or infants. In
esitrelao twayi the nopgathbpearc fyeash Sazrtlawbmpcmtﬁ;mqlxaﬁh dgesen shown to
HavE IfJositive effects in the prevention or treatment of C. difficile-induced colitis and
diarrhoea in adults or infants. In addition RU 2168915 discloses the use of a meat
product comprising predetermined ratios of beef, pork, blanched beef liver, squash or
pumpkin, and butter as a curing or preventing food praduct 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.
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effects include failure of gut epithelial integrity
due to the disassenbly of actin filanments and the

woeseslosaog di sruption of tight junctions as wePCTAP2004/011470

di arrhoea resulting fromtoxin-induced secretion of
intestinal fluid and ot her processes medi at ed by

se inductio d scription of
?%é: %Ié%tgﬁtl@g t%(ﬁl regq&%ss é%?ch% 615% L opa? }{élsmon comprlsmg yeast
edragbi trdapthe afecismif endedokms mmx@ﬁomngksmmbb}e pathogens. Such

Cﬁﬁ(%nfaﬂﬁﬂ:d F?gt %T)lt?lel'i‘eﬂt ﬁltet&#%p adueC@”Hu%Sal‘ééﬁ%g%b@ of actin

nut ri t i onal
filyeentsj and the rqsﬂ ’Uag rfbﬂuptl@tapf tightatnetinns ap GYeHeaGahpﬂrhneall’esultmg

frSm ﬁ&ﬁﬂﬂﬁgcédos&?etﬂﬁlegf '1&6%%@“4&%&@% Zn%c%s&;s mediated by

$ g)terne infapts to elderly people, sufferin

YREOOSH ELRESIGHCTER: er ot oxi ns resul ting frominfecti on

by pathogens. It is also intended for pets,.such as
, mce, hansters and the

ﬁ%?@“igﬁ%fﬂﬁwé éhéﬁggh for any ani mal being bred by

humans, such as horses, cows, fow, sheep etc,

f | .
LS 08 PSRty BB, SR L
apEpOsitiony aed iy taeitui:rsbbmil a@npesitionn aaiutatnmml ywapplement, or a
rM&ﬁ@’ﬁw Rnﬁlagre%@'f)@%é/ a%ﬁr\}h?t' &Sa WidadThil tﬁaaﬁﬁgﬁtl ?3&‘6 ahxtptle It is

@qﬂso i nténded to cover an extract co risih
lgfﬁp to bebser e dugime, e ingHLs of Pregtesn t,ftfalﬁame rcbterly people,

syefashg f@ﬁﬂtﬂereffebtssofc‘e@&ﬁ‘otdxu&r eéafiapmond HtdRh by pathogens It is

e of | ant ten c_aci d., Howev
5 BT ST Bo R Re ADED (1SN B Db saBire: hivene M, he like,
anﬂ endry gasdraléy for aay "anthes sheied bneddagrmmt;ems,t $weh as horses, cows, fowl,
r
%{jﬁ%e%ﬁﬁtﬁﬁ% I AL B RIS e?ﬂﬁtféﬁiqm dafpetion by
thogpnsext ract from Sacchar onyces cerevi si ae.
exanple of a suitable, connerC|aIIy avai |l abl e yeast

,@gtract for se.in th e@: mveg{@lon is BD Bacto

JSF ppprtratrad, piviBehoRs theovatst sl bleineginn offuricpwgaiegst, and

pitferabbr noritaieatviextin a8 tconsetdst én(itedlsi)omedh)d@d t@)GORfél;:hﬁ extract
chicken and/or. . .

C8ﬁlpﬁigl¥lg IB%% $OII§M§ her %1’15}8)?1?})1%'888 IlS Of O'fl¥88ﬁ,]b%é?jf_§ )é{eagear&} mn thlS

cageelt @M@r@bbf ehewngises rahwlaememd partthmtemb apido¥oskever, in the

phE8std Nrhb 8Bt JF ﬂl% i 1ﬁ%t§>ﬁr bgg. "e}'%gste)é%'e &es not

a suitabl e, .commercia avai | abl e meat tract
CReEpass tﬂi*Femb‘?f@%féﬁt“SVh%%@P%n?tscWrBﬁctb% epaepesgrduead by the

nﬁbmp¥gaﬁi$nb)71“}ﬁ€)f&a§tr‘6xﬁlaétrir% (73 z&i&tﬁ@ﬂﬂf@ﬁ)}@ac_@&o‘r@/ﬁéﬁ cerevisiae.

ope" .nmeans.any sol u e re o

AP oL § SR E P TSEah S, it e Gp%% cRhSHER Bty e present

1rotenﬁoms&sla éiae@u‘ﬁeaxaEE’tracaﬂ supfitel iohBecten Dfickinsoheaind Company
starting

The term "meat extract” is intended to cover extracts of any meat, such as beef, pork,
lamb, chicken and/or turkey, amomg others. It may also be from a mixture of the
above-cited meats. In any event, it will provide at least nitrogen, amino acids, and
carbon. An example of a suitable, commercially available meat extract for use in the
present invention is BD Bacto Beef 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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- 2 -material is not critical but casein, whey and

nmeat proteins are preferred. Preferabfy, the peptones
woaves/sedoecul ar wei ghts of | ess than 3 | cDaAn egamph®4/011470

of a suitable, comercially avail abl e peptone for use

in the present invention is BD Bacto Peptone supplied

ton son and a Ent er ot oxi ns
BT BT 5ot GHOE TR o FE/ D Lo HO PG BB AT Hacd. Preferably,
thet@tdma lhavel adaulat hesighteyof Desspihan Bcklda Wit BtanBlB&f a suitable,

L SPIA5 RBAL DSBS g Bl o Bt Peton

amphvcbb}eBbcithrdonml angdricorsyeslyeni ¢ i nmune responses
and thus are the cause of various di seases, which
i ncl ude food poi soning, common diarrhoea, colitis,

Eﬁk&fb‘ﬂé}ﬁné Rife! TAORERG eibtaﬁﬁs dyaﬁ R E Y- acﬁeﬁ %@eﬁ R ﬂﬁesﬁhél mucosa.
eri ous COS& gj@cer at I on rrha

Jﬂm é‘hﬁ%ﬁat 6r rodierse VHEB| Bisdintestiner h&eﬁa ESRIh aﬁ*@ﬂ@e@acterlal

HiGORXAS a¢ pot@ﬁﬁ BcRar Bfﬂi’ﬁaﬁtbg%ds hat abeand Beth Iﬁl!ic%ﬁﬂsanﬁ%sjstemxc
are e main. stinula

t al t
iR wBRvBes R TG Pk B8 PhS Ol ePRiaRresme. shighrnclude food
1121)1$Cdllllgg ecomintvn sdiefriaee, otolé, t kktdnkd adlahsndteadsanto dysentery.

per BRI B Racflo, S B SRR Wil g R A3 RStory exude
cbliogdy |démrf®ﬁa| “ﬁ@ma@etﬂuced isegsasheugy eftem dedompanied by abdominal

HBpE AME Ricta3 %%te?ot%ﬂﬂmsrﬁé SRS frattf s‘fnlnHla??@ of rfﬁltld Q&retlon and
actlv tors. Toxi n%ga sq induce Severe I nf | amm
T i

igtestingl  indlrmmationy Thely ppding s e sutfae b fepibeliat @&Hs |lgads to
de@egrb@timn(zﬁ S'ﬂarﬂ:ﬁdowﬁcﬁﬁlclﬁmtt@ iMeELs68 psrmeabaity Bﬁthe tight junctions

N T
rckﬁtﬁm(q)ﬁ]ﬂlsldesn@te‘em aﬁekat(ws " Tetihs dies tindiceisevere Rafl g etior; usually
&@&Eﬁe‘h‘z@d B?l’raﬁﬁm%ﬁeﬁfo ndf ﬁelﬁﬁ ncﬁﬁ#nq%ﬁ{ %@C%t 3;‘[9 Bherosis,

exi st |In ut . w t
Vi the AUV Atiqmer HaperHaliwic mqﬁ@e%m@mrekease. of sehsry mbe:@peptldes
faHoWey by edeRe of Ebkinxanm eithdlal el dek@adtigant W th :
antibiotics, particularly br oad spectrum anti biotics.
In such circunstances, these "opportunistic pathogens

Igg{nlgvﬁaﬁéﬂ.h gA rbe | B8k %o%@ﬁﬁﬁl&&?ﬂb nth?tsg n%ay exist in the

ora an oauce toxl ns cause ’en

Srtoashamial effech Helesy pad patdll the dalanes of theirieroflora is disturbed

Glfhﬁj}' Qllabﬁenarigr ekaaple @hﬁﬂ% RRbfheORNE aﬁﬂglott@? larly broad
I nvention ar ar I CUl ar. TL}

f_th
SEETRES “DHRERe0t thoieh bhermuane fheba ohesty i bahaggns” may
goe rafhidlyt eoiing thtdomihate e Ayptiaal atedfléraihdtheduce toxins which
%ﬂs}ée%h{e?ﬁsl S ]éhos 18214 ' glychaﬁal teriy! }Jn%%(dgn,g? u%zf,tmo(ilg@f:z‘?e and

com al |nfec ons
Célmtwdmn@pemﬁ ingand veidrife raotpesitiansoé the invehiion brei shtianardy well

SQQ&P\'fé‘nﬂreatﬁ{lg bihie O R fo x§f§| P{?ﬂ%é@ tyY BLTHELME. Tt will be

hi ngel % Aer onpnas
apprec1ated that the invention is thus partlcularly suitable for use in the treatment of

nosocomial infections.

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).



10

15

20

25

30

35

St aphyl ococcus aureus, or enterotoxigenic Bacteroides
frag lis (ETBF). - 3 -dostridiumdifficile infection

wO20dshe9ammi n cause of colitis and di arrhoea i NPCT/EP2004/011470

hospital i sed patients, whose intestinal mcrobiota is
altered due to antibiotics uptake. C. difficile causes

B et R 0 T L b B B
hutientss \Aihlat;e tmestlﬁalﬁmlcsoblh’e igiltBresit duw{oaitﬂibl(ﬁfcsfﬁpﬂal@ C. difficile
al}f%r et o t hr% %H?%F %élg)hc%gﬁ tﬁ)rglg Agﬁcgtéémgﬁ Both toxins have a
lemcrttrneftqtemc efbétsn hamdns butitexinrnd és thel maiedtimudarot bffluid secretion
@H&%&@ﬁﬁih@e%oﬁﬁeﬁte@ﬁ{ﬁi' inhgélﬁ%a@i%h' "ngsr 5 1%11%89 %n tﬁe ﬁ;telrface of

ress i on “of
%ﬂlphalﬁlﬂ@@néﬂeld infgreliseshing) Hgrstoppeniin goztted ite Integhetlisation

leAdchl &%sen?&ﬂf lor deipahe ﬁbeﬁngls fogﬂffqge gétiﬂ—gsgocmted adhesion

secretion. These_ effects have enonstrate

RIfq4eo OBFNIBE Of mee%ghﬁ dshioahi e éiqt%ghn@@r pnq negepsed flgis sesretion.
Tﬁbe? Eﬁéct@ Qh@bé‘enQ%iﬂonlsﬂrétﬁd zr)/\?ﬁfoe(t)rﬂ&ﬂhﬁécp]tﬁﬁﬁfm %ﬁimenal%eu lines,
on e, no ayer | 1 sne e . LIransepi e

Pt 45t o Lok i O SRS P4 (3K A (e the monolayer
dimicblsede the (franshpﬁﬂlelmll B:sstanee odreX iinareased vineo phigivebliiggnof the

oANn S fI characterized,b

AR G, R SHSERAA L U Y0 GRACAENGTF Sl sevre
isflarametion.e Chasagierided, bmﬁmsgmgrﬁ@en pifgneutwophils ior theamucosa and
dnkBHEPIH BYG 0 RS SRh X PRS&EMD %Ore{bgﬁ' Jt 1At ildihE HIRS Badi osed to toxin

eading to thi s cute i arma ry response appe
fL %{9?1 Sesbiiya efinaio s R IORLFRFBNSE PO t0'be the
detiv gthmeofdenS@ N 2Ateyic MRS Qﬁﬂtthéi esleasBEQBAsoB HQ&'n@ﬁe {489 Recent

E T T T

of danages caused by gastro-enteric pathogens is

SHAIFhABAmH cbﬁseﬁﬁ?ncreﬁs qaﬁf b %ﬁﬁ?e%ie%y astro-enteric
secretions, romt e epit aig whi el
mtipeEes i dirsdweny Dipathiosgapi the b@étﬂé rofaincreased, @fscﬁg‘uons from the

epﬁh@fe@tcem i meo QﬁtCWl‘iﬁh ktﬁ@}t Bk IiAducdd bR phthESerE b‘ébtéﬁ'@ €cluding
O{) g ¥m£ aj %ﬁ%l nﬂ t he synthesis of

8 S%tpﬁ’élfl%fﬂ ’T“H’%g O FETYESd. acher known
substrates for COX-2 include di homp-ganma-1inolenic

acid (20:3n:6) and ei cosapentaenoi c acid (EPA,

20:5n-3) produci ng PGE and PCGE3, respectively. The
Gf¥ehnis @mxnzyge adalyaws e synghesircef rinsiaglendinefiom ayachidonic acid.

it Riidwia B6bstiaRs 165 DOEDLViABRAS cﬁflorhb%a&ﬁﬁeln?dﬂ dle%éidogo 3n:6)

di fferent el e s CAMP, kB an
apfl feqsppongeng o i Daohy JESBrS TuadUCks S s PigBy regpectively.
Thhemuoks Cﬁf}{-an'g'ﬁiel dias, béenc |cuﬂ1eﬂgaﬁd1| i @eﬁoﬁl@@%aﬁt@ﬁﬁ and the
tiQns mat i ons
& Sadliind:l of BTRAL WaesSORRD Giteoh] GRRR! Y& 2 SPEMe, NF-cB
agégt(}ﬁ-ﬁ;l‘}y 1 onTNErarhesobsenisiesmibedi sease, irritabl e bowel
syndrone, or

COX-2 is linked to numerous inflammations, including allergic reactions and gut
inflammations. Among gut inflammations and disorders, wherein COX-2 activity is
involved, are -gastritis, inflammatory bowel disease, irritable bowel syndrome, or

intestinal cancers.

Preferably, the yeast extract is given in form of an oral composition comprising, in
volume, from 0.01 to 0.5 % yeast extract. Further, the composition may include
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intestinal cancers. Preferably, the yeast extract is
given in formof an oral conposition conprising, in

woabasmsgeodbrom 0. 01 to 0.5 % yeast extract. Fur POBEP200RO11470

conposition may include . 4 -peptones, preferably in
an anount of 0.3t o 7% Suitable sources of peptones

T T M—
Whayl pi*(bt\z‘m &1 ao eﬂiiéhﬂﬁely Shyﬂﬁﬂm;adu{waéﬂ' roeif ﬁ'[th% average peptide
ot ei.ns Wit
Bet et o Rty g8 BelTT il uftalehpenprotin
wllthelrdegrae\(rg hydroiysis bétwpept Dard ZQ%dnaym}sg bmiaéd Meat proteins are
| r.e . pr r osi tion
B KU Dl PP P AR S, BISCHOTRER LRt
pe errred The3ompogitionatny alss! inglede In?itﬁat hletl‘amt,qfrefereé)diy in an amount of
ﬁ*HEOGIB”t%n’y 0% B¢ VRlidthe, CQHHQc;STg%féﬁe&‘ %ddﬁ:ﬁ;@pt( il}{é ¥3l Y8Bbosition

0. 5% yeast extract, at_extract
PEpRIETSe S voRHENG) ) A»cy@ﬁﬁs 651raGto h7odH nepb exingas and &% peajones.

take the form of various different food products. For

[ an an infant fo owder, when t
Tl B Somiptr S0 ot 1S Tnieich e Hbp R T of gk didisest food
Ihxedmtsieﬁw @xahpld, ftean bpmwamsformuupmd@m thd tar@@Population

4P R BT BRIBhS B B UL ST soups. o
furthes be real emfexabregeporision gesupridraendr formobasp o¥hen athe dadividual
ﬁ?feﬁﬁg R aR inteidhaPEisoddePR a M&,e fhel &i61 il (g%{c;ﬂ Qb be any wet or

ccording to the invention, Ts Incorpo Into a

P°EIRE; it can be incorporated together with any
appropriate excipient to any medi ci nal form W have

und that b extracts, individuals
WP G AhmeRliner AraedPead B PRl E iR set i B tagtine, it
dantbesné¢arpdratidsogadlesr sviduaty appropidtie excipitngotang paddivital dbrm.
integrity and di arrhoea have a normalised fluid
secretion, a cellular structure |ess damaged, and a

Wedieaa deend thet hyniegesing vensh srbracts.oniviualsrfesing fudom gnfection
Byh Bathagehs HsS&HdIced b@uht@tlﬁ’éleﬂlsﬁﬂerssh%@ &entuedo i’\’?ﬁtheplthehal

gas racts. IL.n the fr resent
HERRbn R Doy dpr Byl SebbtoRes sellrbirictire less
deimdged.east aedetreasdd inflaoimaion asmparpd avdddeid@Bt havihgdtie same
t t ts,
RS bt ol B P Y B Rl i g exarm s
are |Ilustrat|ve o f sone of the products falling

W fhBi farhB & SHeRSeRint tlﬁ*?en@if)ﬁs Rbtohd Ve@ﬁl?droﬂleﬁtn tfgé{ also be
of makjng the sane. They are not to consi der ed o
SR IEY THNPEL G861 (¢ (DR EPBY R RGE TR iegrity int

indigi dualbatubjesd ¢@puldgsets, damages and stresses.
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 imvention. 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,
processing, and mixtures to rationally adjust the naturally occurring levels of the
compounds of the invention for a variety of applications.
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WO RFHIBE

made with respect to the invention. That is, the

skilled person will recognise many variations in these
®9t o cover a wide range of formulas, PCI/EP2004/011470
i ngredi ents, processing, and m xtures to rationally

adjust the naturally occurring | evels of the conpounds

of the invention for a variety of applications. - 5
-Exanple 1 - effect of the conposition on tight

Esn@pleons effoét c¥dhé Boapbsifienon tidhit gﬁnaimﬁmildrmmﬂﬁmﬁﬁﬁs
human col onic cell line T84 (ATCC, CCL-248) was

cultured in DVEM F12 1:1 supplenented with 20% FBS
VeoatislandanéthedSer un) , 2 gl ut ami ne and 100 U

RO, bR ST B E TR B sl o pygt12 11
S ppicrRSted nwith 000 UF BB (E@haldBCNmm Seumpt enycglntanilidtand 100 U/ml
%@mhﬁys%g }e@;ﬁl Sﬁ&ﬁl&ﬁ #g?méh Sl ﬁtglaété Vgérélt %gfm%hﬁl DMEM
Bipalementer yethor0% ﬁ@SméFw@ﬂ/mA@@mlwepm?o@@m ‘el

resi stance) was neasured and cul ture nmedi um was
§ I aceﬂaé, %/ 20% of soI %ﬂ of de Man- Rogosa~Shar
! 15, e Sl o iegh S rijales 396 endl’ cellsnsert and
atural tung F weekse fﬁ’ﬂle daegailacdluamﬁ th8OTEER (Emts@’i@l&halnElectncal
ej nafter referr to

15580150 SR 0o 0 isBm §E5 e (kB B edgion of
dsf MameRmmSaymesgmmla nigdiawn Gosdetien abitamind 0500 yeast extract
\F}Elll 'T% l?e%g eitl;lci‘:ct II%B%VEE%(S; P{otnggfn p@?ﬁk‘feﬁﬂlf@? fe%rre]d to 2a‘s “MRS”

nmono ers were
Aol B3 21l i gin oo a0REon e episAl tide of ine apaolayers
At RSl SoNRhBatiGLef 108 n@’ﬁﬂ hinl the TEEWWere]fuﬁhexafﬁbéé@fedadﬁér 1,2,

i e R oRaTC R BPoR SRRt g 1o cofimed meglaonly. Fo

aash rgnditien GytlothExinsdrtsywet wetli Aheddlt time poirdj henltapidahend 1 ml

"ol i.QNns .
s‘f@%&?@%@%ﬁ%@lf#ﬁf&l%ﬁ oA s 2ValligRy easuring the
Hhigldsss uging e @m@reglmtgrlavtﬁctayl it aedopdit e ébé oumufacturers'
iagedipasibated with a 20% sol ution of MRS for 1 h
before addition of toxin A at a final concentration of
500 ng/m . After 6 h, cells were washed with PBS,
T8zb<eailsvmrtﬂun&n7ﬁﬁma1ryaﬁmobhistie@m@/chmﬂdae)dwéw sﬁedé& dh4-chamber

55 oBELTEA, 4= S0l POt oot A%t SEA o o

Vig§uloe 1 ddrefeisedidition afdbxnl A a2 finel ccmcchetsa;gmsljétoo arg/rahd\fter 6

H?edells Rf%f‘é‘ WeAHed Gifh p§§e§§g@ V\%Yh Bl7d0 ﬁﬁagﬁ%ab&%hﬁﬂé’s&gﬂ%d twice

ter | abell w th 200 r hoda
\%lﬁlé B§t BRI lbﬂq%gdj |er$5 min at —20°C with acetone and treated with PBS-1%

BSA (Bovine Serum Albumin) to reduce non-specific 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 the virulence of toxin A, T84 monolayers
were exposed to toxin A in the presence or absence of the composition and TEER
were measured. Addition of 100 ng/ml toxin A to T84 monolayers resulted in a 3-fold
reduction of TEER control values after 6 h of incubation (3098 vs. 985449 Qem?).
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Toxin A affects tight junctions of epithelial cells,
an effect which is neasured by the decrease of the

wonrensgawiob hel i al el ectrical resistance (TEER) ®CT/EP2004/011470

epi thelial nonol ayers. To assess whether MRS coul d
counteract the virulence of toxin A T84 nonol ayers

wer.e exposed to toxin_ A t he presence or absence
At s B0 1oomlatinn TR PESHBL S Re i TP EHRics the TEER

db@&agbg(mbs 48 ive. P8 &4’ Uﬁzﬁﬂb Ay 0t 8B th@@asam T@ER values of

ohb T aI ues.after.
Tt 2 500s 5 E"g‘gstiﬁgi ) e Cakigs i el Gbisity were
o%ﬁ%zsd;lmdlbﬁmgdﬁatw&anmdeetm mvilich ct:ld)xleithﬂurlnﬁh &lbetil \h@riod. The
TEE cre VS 8 | [
0 v (EEPRREe S e 0f 38t G hitpietSack and meat
efkiradt 7aRl7 Zovdd ®mra098@ﬂn%vmd2prdtbﬁtn58ﬁ fiomatdyerssfrom toxin A-
%ﬂced"l"]i%@«ll fysyere observed, indicating that toxin A

oes not uce cell death durlng the 6 period. The
above results denonstrate that a m xture of yeast

T BEBPRnYHR RS %@Bﬁﬁec@ﬁ@ dR8t of MRS Hoai@Bidtox ! A‘rjx(r)lrcrl]uced TEER

counteract toxin A .a rotect T84 ol ayers

degrenss Weh a%% e e gléf‘é?%%fc hﬁocya%f‘tr@ 1hleadigita ¢ellipanding,
TB40ded€ tviare trefte @ @&ﬁ}?foxh‘ig& doa bsin tenibinaen Mt%C@QO%ESBRmon of

regse rrel ate alteratio t he e
S R S R AR o f faliefl L irRbRiae ocBamistS) Adgisiog of 500
ngrelhtedn wh tindea@di HT8A @lloremding, nvhlohrbs revidemaedvittyhtl® bee nest
f

oBPly e YLl mbiSTe AL b BSEUE Blooiln, Bt Bickoning Addition
of W?&%qumb e MR ia eqorlnhi@qsm With R@mncﬁ paytially pegveated actin
deegtdpatibie andl 8 bscanagaEan Gcﬁm@fng Iﬁﬁiu@@d by RRE Ay %hl@él% did not

S SRS R 0 R A i Tk 0 ey

visdblei ddd Yo pthe vepatield canfiguratitas eo;fr tgafliBdnmandlagetb sbguender the

u‘ftg eljcétg(%gga{ %g, @g%&glggtls Q%/eré Peg):ggte 'usfgfg p:rﬁné\}\#; hu gsa gl?%; fibroblasts,

vehldh torntTy plosaemoaelagetnéyiter fal dn ¢heypresdanice of exin g\ talkfibroblasts
pidihtedla HOR stk hadatihbe JoiplPRNSAKEktal Eﬁrﬁ;ﬁi@ﬂeAddmon

t.he i terp[eta n_ easi er, exper| nts were r eae
of g %% optaliiany ﬁb/ﬁ%% 6 oA { Xy BAtip } ireyented actin

dpscarapation and ayierourtfiterTie $haps dﬂ]@bmbIaSte rtfeaterdf witBXbRin A and
2’6‘% 40 %g%ef %brﬁggslétg?s{%ls 2 r%glj)tngsgel u %ﬁ{‘fl ag eeshape of control
fibdehilastoor of fdbl@bi%ts dteatqdowubfthmmmnatmbalnm i BaswMRS could
cB&?%}el%cﬁtd%g{ all@&ﬁdé%ﬁtﬁg c?&%ék@le@eﬁsﬁgfa%g)ﬁg LB sﬁﬂ&ﬁuent cell

rou ape o roblasts treated w

rouding, A uﬁ%agm%eéﬁgr?%?@oéonposnl on was conparabl e but
not identical to the shape of control fibroblasts or

ffbbltttdthth
5 SRR T Sl R BB R s
2pVescdutionngf ady S Pdobitehalf yahdt exrbdtons and subsequent
cel |

Similar results were obtained as with the 20% MRS solution.

Discussion

The mechanisms of the protective action observed here are not clearly elucidated and
probably are diverse. Toxin A induces polymerisation of actin filaments, leading to
desegregation of cytoskeletal actin. Actin disruption is the cause of cell rounding,
observed in vitro, and increased permeability of the tight junctions. The toxin A effect
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roundi ng, due to actin desegregation. These
experinments were then repeated replacing the 20% MRS

weabastizero by a 20% sol uti on of a 0.5% sol uti onrPof/Epe@3n11470

extract. Simlar results were obtained as with the 20%
MRS sol ution. D scussion The nechani sns of the

protective action observed here are .not_clearly . )
@ aetity i dep Engs gluselansforase agivibr againgtthe i't%\"aﬁié &f proteins.
PRy Pehié SBlki tBNen@fmasddly tankRangiucodyd adiidg from UDP glucose to

st "ok BRoreclid TR Ry Pl blovbin M chaR' i fvers

disrapeas efithp actimadiotiateyl adhesibe plaqubs openingt dfcths tighthjenctions, cell

| f - T in i - .
7B A Bt R0 oL ot RSO e goppustoated i
witrotei T84 CBbixji wherei sdditivre afotoshe e thel onelayesf diminished the

I =Y f I : i

il SSLBE 358 Tholind HE Loty BPME fnciOIBr, due 1o
msodifisaticis drthe Rbospigpsinsoin 8 epitheligh rollsadbsrefareaye believe that
RAREHAL RABHE wilPERIshaling Hlhivhe BF theUtd Tﬁﬁl@fb‘ins, elibiting the
det achpent and jincreased f)Julid secreti IB ose .. .
cHeriBer iy & AHUIOUE R SYRAIEAO! he \PORRE D {hsesy. thip jrterference
OMRT Be aptteh@NorodovnP¥ireand\ cdntht heangit alfaiie rglebosyintesided to Rho
the.transepithelial resistance and increased the
MeCASabi ity of the nonol ayer, due to nodifications of
the Rho proteins in the epithelial cells. Therefore we

| ave,th tex .0t e I t .
BEUMGER? o el BF 8 LBbaitin 26 A fadle; Sndspd by enterotoxin

geing gftrowrteriopathpgeugh not wi shing to be bound
by theory, this interference could be up-stream or
down- stream of the transfer of the glucosyl residue to
Mﬁff"ﬁﬁ&f‘gi‘ﬂggo@(aml e 2 - effect of the conposition on
Siavegks oldatisle ahiby werdt eeanedad dipirenuwitn 60 gesk pertantian] 250 mg/L

: . - ; : .
S el T L
aligiinate dthe dntpstingl ndoEbialt L Maer xiced e dixifded nigio_three groups: i) a
&E{E}Bpgﬁhqu Qb 2ed8RBKe bi 105481 a DOYVEoLHONAIr A IRBEN the drinking
i nt es{i nal mcrogl,o,a. %/Ice re then diyided into

WHFo o105 UHREK: {2710 1) o STBID it 3785 E5vaged ige Witk 500 ul the
c&oﬁﬁ@sﬁioﬁgatad/ol dalyifihwﬁveﬂ. 'Zﬁi’ai&?lafte:r ¢he efid MREeatmenl animals were

[l 1N wal,e a ; - . a S

Pabui e o ke s YRRy v Rl pdit SRR D g #Red on o
warneblaaket (FFeClamderf §.8+3% higofliedaroanacsidasiaréort the veholndigtion of
1€ el .Sfﬂ%ﬁgﬁgﬁgl@n%sfbgéﬁemfkaqnﬁinnlquaiswﬁ b thes gl fBjunum

en ita l.aced on a
veas exposed. Two 5 cm ﬁ)ejunal segments were doubly ligated at each end with

surgical thread to form two intestinal loops with a 2 cm interval between them. One
loop was injected with 600 pl PBS as a control and the other with 600 pl PBS
containing 20 pg toxin A. The intestinal loop was then returned to the abdominal
cavity and the incision was sutured closed. Mice were allowed to recover and they
were followed continously. Animals were euthanised after 4 h, the loops were isolated
and their weight to length ratio (in mg/cm) was recorded to estimate fluid secretion.
Loops were then washed twice with ice cold PBS, dipped in RNAlater™, flashed
frozen in liquid nitrogen and stored at -80° C.

Results
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war m bl anket (37 C), under 0.8-3%i sofl uoran

anaest hesia for the whole duration of the operation.
woheosabgopen was opened by a nidline incision aou/EPh@4/011470

di stal jejunum was exposed. Two 5 cmjejunal segnents

were doubly ligated at each end with surgical thread

Cég’myemnﬁ@oﬁ rl%ﬁd%é f?)a&lallvr\ggeglsarlﬁ\@eégpg% &Vglﬁb%g%g{ n?' ﬂg&pitals and
chiedpmeenle’ sdromastserilong prticts whegekapntipgicanddhw thgirdotestinal
nﬁEroBR?fd s é\«[erw eTh sk 'd?lﬁ:lthelr OfR ashdshen 6@{&%@%&& and its

t he abdom nal cavit and the |nC|S|on was suture
compeRaRls fAT: eouFractalokBWed CHEFts dB J i RWUshEpPdgeMm@s used. To

n’ﬁﬁl'lé ﬂiée&l)nﬁﬁfc‘)hé ﬂ%%ﬂlgger@ c$le\/i/ﬁfe@t16ﬂ}“iﬁ’l Bihaed nﬁE& Weréltreated
eir wei

fqra& Wee?wﬁlg ﬁ%ﬁgﬁ{weaﬁé@eﬁ@% aﬁelf &ﬁ%%%ﬂamcg %P@l {ne ﬂgy after the
e gf @itit@di’tlcdﬂpmm_ snty\e rg?oﬁw@hnmha@ gmmthe\m%l solagorc 6f MRS ad
. | e | at e, fro n I N

tiirgp JhRBE upeB, B e sl iGhis bRl HeldiRf s o Hohified and
injedftet #ithrEBS$ eadOng toemd RarAfiareh hamduhad:lbn,t liosps frewet@pm] mice
ﬁ{ﬂﬁﬁé@/aﬁ Ehc?n%ié’d higlSscRRdtion! RN iRgap mhstogim Jompared to PBS

ant 1ot cs and thus

lrumt@%kopna(l%%{ b7 58946+ 43 ée_mg/am) Tén sefest ipABehrseeiving the
Mg f&oaﬂaq%eqd 88 doferbi@siin YR 's@d?eﬁ’&ﬂwbﬁe%ﬂé@x%@%[ﬂod%s lanected
¢can Cou I (0] C In VIvo

wilido @W&@%éﬁ i Fe/pm) Sipipgpltchere obtained
wihiefh fohice Iv&ret riveat byo pavaze twsadsses raf el ef thee2(%6 MRS sodution.
Tﬁ]es&rg%ul%t sg%‘th 'hbg %&a{h%%??w% etggte%l&}a%{ tﬂfp'e%t Al es Imne%J[ extract
can paverdrihg a@egseoﬁfﬁcbbf taxde Ay subggoieextibiting @de@ammamf the
Hggsuyg\;?n&goglbtgu tum for one week. At the end of this

perio Intestinal |oops were forned and injected with
PBS or 20 ng toxin A After 4 h incubation, |oops from

Te0REeMhinG1 GRe@xhithe t eshmpokiticitr @rsiedits | prbfécﬁee: rtioR nby direct

t PBS t
iR ot o3 0,38l Ay phen MRy SRRE O F S R ippbfl, fried with
tdxin A € edareiinjieciing the vRBuEdn theentestimkl lonps df fifies; ¢eated for a

V\}er {\Jlﬂi'aﬂtlﬁﬁg\gsetfh%% \50%[7120‘[ %@g@gﬁ@&t'dgfgérgi?&g‘ceéd}ﬂ&ﬁtﬁfleen control

(@Sﬁ sk theeRSimjsstadelogps at e 1swsk 9f fpin Avinduced W pgeretion.
Tﬁﬁ\&@ﬂﬁt Iﬂﬂiblaf@,%ﬁit 0 tcﬁﬂ?;o?ih@ﬁ ddé@tngﬂg/%tg%aQQhé”eﬂt@&s of toxin A
se re S ow.t ha r nt w ract
i rech dunding and, Hortbaton, of T8t 1D, Wich, KRS e i s goxin-
cleﬁ\f@etor afasking iofitha tbxinshihjliagtepitopds. bi ti ng an i nmpai r ment
of the intestinal mcrobiota. To determ ne whet her the

conposition exerts its protective action by direct
Diisenstiowat i on of toxin A the 20% MRS sol ution, or PBS

Tﬁ§ MRS %Hlpgéltmﬂ\?'f&e&éd(% ﬂ‘héeh frbBX irﬁeslﬁﬁiloﬂtﬁd's@ér@ﬁéﬂ ﬂﬁluced by
thgf Ag] Ai(lth%ugh In(r)]t ms‘ﬁmlgnttoebset Lgﬂand {)}9 ?he%r)g werqaeheve tt}rlaet %hee protective
action of yeast extract is not due to an enzymatic activity, which cleaves toxin A for two
main reasons: i) The solutions used were always autoclaved, which would lead to
disactivation of any enzymes, such as proteases, contained in the solution and ii) The
composition mixed and incubated with toxin A before being injected in the intestinal
loops of mice, could not inhibit intestinal fluid secretion. Therefore we do believe that
the protective activity of yeast extract is due to the presence of free molecules in the

solution (e.g. aminoacids or peptides), which could bind on the toxin A receptor on the
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week with antibiotics. There was not a significant
di fference recorded between control (PBS) and the
wORBsiape@et ed | oops at the level of toxin A-ine8aTaet2004/011470
fluid secretion. This result indicates that the
conposition does not counteract the effects of toxin A
- Vi [ i t fat .
it QEEP) 2 R REAHE DR 8 I8 W Ahvation pf the
sighadlingatiwasisnavaleedepi t opes. D| scussi on The MRS
conposition protected the mce fromintestinal fluid
secretion induced by toxin A Although not wishing to
Egamplsireffngt ohithsropmpgsition oG expaessimeofifr@&edt i ve
action of yeast extract is not due to an enzymatic
ct|V|t\§/ L‘E%Cl eaves toxin A for two main reasons:
erigls abdmgthods sed were al ways aut ocl aved, which

lesdmb p@aekre dedcsided fitv a;teinqsle o wanysedNTHEBNA Sushexfacted from
ont ai I ution and i

o ST P e o R AT RPN o ket dpe RT-PCR
T@tel RYA 6] pg) wds rervetshetranactrdxdl with 200dpsf Sﬁpemscmpt IFoenayme. A

TPl PR RS ST e .
CAMEACMTB%@AT@QT pFeSence @b free Smﬂeecul esanidn 5

Ttoe R Tt C PEATTCIGPOTIGEL hdl §n9§en@@ﬁ‘iﬂ1&§ Shs 7owp0fthgment of B-
coul d bind on the toxin A rec

achiinbised 35,7 niksnalHompial, s Freplidy %P@v%ﬁtsma? T s gyith the 5'-
AT@AGGBA&?T@"E(HECAGG’H&t hO Berde EnlitE SSAQ‘OH}ATGAG@ATDMYE}CT-?)'

o PSE e Thsheiler UL E5baRlplih FRBER el et bhy on
Rlﬁﬁoe@m&lp% RIeR arrpéhends iwere deadetico? 1aggaresd gell phoRigrephad, and
pi€tdsARbE bhrideRMIRY Sl g n&&&iaaﬁeh om%&ﬁm@mﬁg@?%&l 1 was

expresst on was assesse

PW‘P@\P@P@@‘ fhﬁa??%?ﬁsﬁé)dof/\g}t%lrﬁe@abc%ﬁtf%uﬁté?t%rﬁhﬁtfa ios of the
COKCE hn@ fzydBeresporddty Pchil agRINAL sigialSRSaicfddiiged¥aRl expressed

reBi i B e o B RIF PTG rdiriged With PBS) to

whikh ias erlseayyrscorerod .1 wastB88ighgl.f ragnent of b- actin, used
as an internal control, was anplified fromthe same RT
mx with the 5 - ATGAGGTAGICTGICAGGT- 3" as sense and
as antisense priners. To exclude DNA contam nati on,

Rg@lﬁsvvas performed directly on RNA sanpl es. PCR

rilicke, vereel 03900 on A pgatoce, el PhoLont SDIEd i
seozfetlba,nd dlst énplidatelin Ner comhpasitions prétsctiver dftdonp00X-2 mRNA
x%ge%glt%ﬁtwefshﬁse%é&{?%gﬁg?C?;gﬁQ&@ﬂh%@ﬁb &&)%srsi%ln due to different
treatments were expressed relative to B-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
expression. Treatment of mice for one week with the MRS compaosition resulted in a
2-fold reduction of the COX-2 increase mediated by toxin A. Intestinal COX-2
expression induced by toxin A was decreased by 2.3-fold under yeast extract
treatment. Neither MRS nor yeast extract alone significantly modified the basal levels
of COX-2 mRNA expression. When given by gavage, the MRS and its component
yeast extract alone were also able to counteract the increase in COX-2 mRNA induced
by toxin A.
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COX-2 and the correspondi ng b-actin nRNA signals were
determ ned and expressed relative to that of the
woOnois/Bse@at ed sanpl e” (given water and inject eBCWEPR04/011470
PBS) to which an arbitrary score of 1 was assigned.
Results To determ ne whet her COX-2, known to be
I}nvolved in toxin A-nmediated fluid secretion, is also
WIF% ed in the conposition's protective ef f ect ,
Wbt 2oxiRNA teingr es stherepitslial seallssHdis bshorm- foRdugh dnfemmation,
X- BBAl:
il S FRE R AR b RICIEhAThS ERPUPRERORRE The villus.
These effovts aretnesliated by thergleas® 0P §ensprycRsvEnSPlifess 8uch as substance
P 854 hRStohit ger% 1ot Qeﬁtﬁiér Ef@ﬁ@wﬁf Hactivalii of sensory enteric

expressi on, r eat nent of mce r o
1ORSS clangsidian ewpresEsnI e lateatnzﬂ?feaﬂﬂg}u@a SN b Feggptor for
SO 31ﬂcﬁ&t[ﬁﬁfc@ea§&dbcﬂh6ﬂ AdymAlIexdrid ﬂnnmﬁetnsnafec@%vah C. difficile.

expressi.on nduce y,toxin A d ased b
KoeB i 15 SPoE PRI Bt BB AITKT CREEIHES fgpession of
O®Hs! ie >¢hé aﬁ(testmeo M@OXi2yns fthe dmtlhgibleptidformd of Hiee lsyslabxygenase

| |

A R Pl S
1a¢rsaseabtee¢ma¢ ﬂwhsﬂce&tmt “thlirél leads Eaé@niiﬁeac@tt@uﬁhmt wishing to
ang(%j.ﬁl%d r?b¥]?1eto9§" We "Ee 1eve1 hat [}eﬁw Sk R0 1Mh€ﬁs taﬁ%'dif tﬁese pathways

i he is shown to.in
conmieEsHag Fown A, (T Gerig I%&%tﬁc}bﬁ yeast; cragt ightbds, Gptcstinal, toxin-
Bl CTDX-DEai@son. Gﬂhﬂs gedt rive dueno lelhlbhﬁmVOf tax$n A-mediated

S pr ke GBS ifelindESw SARAS R RF Rtabe binding

afehetokial ai edinpsphaladesepfal | owi ng the activation of
sensory enteric nerves. In addition expression on the
intestinal epitheliumof NK-IR the receptor for SP
significantly increases both in animls and in humans
infected with C. difficile. Recent studies al so
proposed that toxin A of C difficile upregul ates
expression of COX-2 in the intestine. COX-2 is the

i nduci bl e i sof orm of the cycl ooxygenase enzyne, which
nmedi at es synthesis of prostaglandin E2 (PGE2) an agent
known to increase intestinal fluid secretion, which

| eads to diarrhoea. Although not wshing to be bound
by theory, we believe that yeast extract inhibits any
of these pathways counteracting toxin A. Qur results

i ndi cate that yeast extract inhibits intestinal

t oxi nmedi at ed, COX-2 induction. This could b e due to
inhibition of toxin A-nediated signalling, which | eads
to COX-2 activation if our solutions inhibit or reduce
bi ndi ng
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of the toxin on its intestinal receptor. - 11 -C ains
1. Use of yeast extract in the manufacture of an oral
woanppasddbon to treat the effects of infecti onPOYEP2004/011470
ent er ot oxi n- produci ng pat hogens. 2. The use of claiml
wherein the effects include failure of gut epithelial
dynt egrity, diarrhoea and other COX-2 nedi ated effects.
UMfhe yse of claim1l or 2 wherein the pathogen is
Costridiumdifficile, Costridiumperfringens, E
Li.cLleis s 0 [P V/ W T : I I
B S
inStcioh plycnteretosinguodusing pibPERMSent er ot oxi geni ¢ Bactero
ides fragilis. 4. The use of any preceding claim

wherein the oral conpositjon co ises fromO0.01 tqQ. .
20T B of Bl BheERe acfadieics, fae %@@tapﬁﬁﬁlgﬂ? integrity,

IRFBEEMARL AT OXWRE Gk didicay. al  conposition further
conpri ses peptones, preferably in an anount of from

0.3 to 7% by volunme. 6. The use of claim5 wherein the
3PERS ofest ddie hydpokiysainake phtholgey ipCdisaidiumidifficide Clostridium

aver age peptide.size. o r .er ] L
QSRR EBY TSl PRl RS 08 SYRI yplgmarian
Shingéllazo tzosnenan/vidionhits Yamprlpenssusrauneusx erdex enterotoxigenic

4.n an anmount of fromO0.3 to 7%y vol une. 8.
B%tg}togz%%%ﬂé%y precedi ng cl ai mwherein the oral

conposition is an adjuvant to a nedicinal treatnent.

A9Th B& SRy GfreRbigPIAELHhERIE HiR) dralbiisisitidnN@®ngyrizks from 0.01
osition i an, | fa;gt fornmul a or an enteral

QPRGOS TqltRe of ygt extral

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

peptones, preferably in an amount of from 0.3 to 7% by volume.

6. The use of claim 5, wherein the peptones are hydrolysates of whey protein with an

average peptide size of not greater than 5 amino acids.

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

meat extract, preferably in an amount of from 0.3 to 7% by volume.

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

medicinal treatment.

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

or an enteral composition.
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