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| COWPOSI TI ON FOR HUMAN ANDY OR ANI MAL NUTRI TI ON, USES
THEREOF AND YEASTS 5 The present invention relates to
the field of human and/or anifal nutrition and
health. It nore particularly relates to novel yeast
strains and novel yeasts obtained fromthe novel
strains. These yeasts are notably useful for the 10
confort of the digestive tract and/or for preventing
and/or treating disorders of the human or anina
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with, nor even to predict the nature of its possible benefit or its intensity.

A certain number of strains of microorganisms, notably among yeasts
and lactic bacteria, have already been identified for certain beneficial effects
on the gastro-intestinal tract. Nevertheless, obtaining complete beneficial
action on the gastro-intestinal tract often requires concomitant administration
of several strains of different nature (I. Goktepe; V.K. Juneja; M. Ahmedna
(eds.) Probiotics in Food Safety and Human Health 2006, CRC Taylor &
Francis, ISBN 1-57444-514-6).
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in particular lactic bacteria, have pro-inflamuatory
action. This pro= inflamatory effect may prove to be
particularly detrinental and dndesirable, for exanple
i n auto-immune di seases or inmune deficiencies. 5
Certain fractions of yeasts and/or derivatives of
yeast or, their benefici
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ag 69°{Qﬁfé§m8 r@éyg%‘ﬁr% EN%F ?é@’e“ Ively
| eadalrj erativedy ahsmtkmr%@ecmlarpBWMeglesmreWysfumﬁlmm not, or on
t he Col | ect

@Pﬁoﬁﬁ%éﬂojﬂ&ﬁm%d% ?ﬁ%@r am@rres e25 unggrI Kkr;
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I onal e .de [tu r ooy snes, unde
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s s G P ey Vet Ve
I | pi d Ahoteri @bfect y efisthenlinb@itionads d a( Riefapdditien  comprising a
| SRR AATRAR, LR A68RE HS! e Bigh DIAEIEE ot e
p&diectioraNationale dedeyitures de MloroqrgmlsmeagmdndNo CNCM [-3856
Slé’th{" 39 SRharomyces var.boulardii yeast obtained from the strain
deposited at the Collection Nationale de Cultures de Microorganismes under
No. CNCM |-3799 and/or at least one Saccharomyces cerevisiae yeast
derivative selected from yeast extracts, wall derivatives, parietal glucans,
parietal mannoproteins, yeast lipid fractions, yeast nucleic acid (RNA, DNA)
fractions.
The composition according to the invention has the following
advantages:



10

15

20

25

30

35

passi ng through the gastric barrier, which allows
optim zation of its effects on the gastro-intestina
tract; - anti-inflammtory actdon; 5 - absence of any
pro-inflammatory effect or a very small effect;
capability of redu0|ng |ntest|nal pains, and flnally -
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Paris) under No. CNCM 1-3856, will be called “ScProl” with the purpose of
conciseness.

The strain, also deposited by the Applicant under the Treaty of
Budapest at the Collection Nationale de Cultures de Microorganismes
(Institut Pasteur Paris) under No. CNCM 1-3799, will be designated as “SCBI”
with a purpose of conciseness.

Finally, with a last purpose of conciseness, the Saccharomyces
cerevisiae yeast derivative selected from the yeast extracts, the wall
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fractions, the yeast nucleic acid (RNA, DNA) fraction
and their mxtures, will be designated as
"derivative". Probiotic is mednt to designate live

m croorgani sms which, they are 5 integrated in a
sufficient anount, exert a positive effect on health,
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probiotics. Tests have moreover allowed demonstration of the anti-

inflammatory effect in vivo of this yeast ScProl, notably a decrease by half of
the inflammation of the large intestine and a reduction by one third of
intestinal necrosis.

Further, the ScProl and/or SCBI yeast and/or derivative, in its dry
forms, is capable of crossing the gastric barrier without any negative impact
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The Applicant denonstrated for the first tine and
particularly surprisingly, that the ScProl and/or
SCBI yeast and/or derivative bs capable 5 of
i ncreasing resistance to pain, notably on a rat node
in vivo. In addition to these beneficial effects, this
ScPrﬁI and/ o
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nSrabe, AEe fose R Gvaydhtss' S Eadtriabip Fof hathogenic types

Tysulatet|fsom tleel hiepsies fronapéatierth affectedapitie &rshrls disease.

press ; d t: . al p S
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met hods and the different types of capsules gre

el 1 BYGIHe fermares ke feomenil serording (ORRE greniony Ayyeast, the

y easthbdisnTef whidh isoabtwexorbeaomd l@br bbpab‘l_eaﬁtnammm?mg. This is
ear .i.n _am instantaneous .dry or active dry form
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pr oduct (ﬁressed or liquid yeast) into .
Among dry yeasts, mention may ‘further be made of yeasts with

intermediate humidity, either deep-frozen or not.

Instantaneous dry yeast is mainly intended for industrialists and master
bakers. Other applications and outlets are possible on the basis of food
reference systems (pharmacy, alcoholic fermentation). The particularity of
this dry yeast is that it does not need rehydration before being incorporated

into the flour.
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thin dry vermcelli while remaining active. The
product should then, for it to remain stable, be
condi tioned in the absence of 6oxygen. 5 The active dry
yeast is live yeast, dried at |ow tenperature in order
that it retains its fernenting power and is prOV|ded
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a@%%tpféa Q}?'@&%%é{@lak‘or BPe\}e%tl V\gpgf tt?éHtln'gh?:Bllﬁgb% which are

rég,sclerrl]tlally characterlzed by inflammation of the colon

In particular, this yeast is well adapted to preventing and/or treating
Chronic Inflammatory Bowel Diseases (CIBD), notably ulcerative colitis,
hemorrhagic rectocolitis, celiac diseases or Crohn’s disease.

These diseases are notably characterized by an exacerbated immune
response in which are involved multiple inflammatory cascades. Thus, within

the scope of preventing or treating these diseases with a probiotic and/or a
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possi bl e. The ScProl and/or SCBl1 yeast and/or

derivative according to the 5 invention is therefore

nmost particularly suitable fof¥ these uses. This yeast

has several additional advantages. The first is that

it has the capacity of increasing resistance to pain.

The .secpnd, natably _for. Crohn's di sease, i.s that thi

o BT SRt 2Bl fuicional” tooth SR dIPhch + dTasaifial oAndlor a
asdsmevetical) itpisvimporantthat the prinflamenatoryseffeztsbe H3 weak as
apgééw those with invasiveness frompatients suffering

f Pom LR s di sease. The infl ammatory response may

not ablThedGePrad tand/arn$&B1oiyeast and/arhderiyadiveogeenrding to the

g\ﬁrﬁ{egﬁblg MineiSford Ribst 8? Q?H?&Q{itﬁg@f’oﬁ’ thedeflsot s yeast has

erivative acc i'nvention shows
g&8verat additionaladyantagespr eventi ng or treating gastro-

15I i n!l'ﬁétfirétﬂb tI]lj'étSi@ hd_@rtttse @tépé’(i:iﬁﬁ@‘siﬁére;éﬁﬁlgt sidténce to pain. The

coloni zatlo e I,ntegsti nes ogentc

St SaeBydon Fisl S ciSRdstnrs atifis st i€ potably capable of

Pirﬂﬁtpiﬁly@ttbe, adisesion amnd &ntasiona powser eofk &t yomiepathegehicastrains

. ir l: | | .

| PGy e it TR ST BE4TS Dlrah RRRE RSB oBEe.

ul cer Ahpveflaromatory, respbnse mAyspatably dueta'tbe imgasion of all the

dj ; ic rectocolitis. Mreover, the

Sgér ol glrﬁg:rrg%é%@rslﬁst and/ or derivative allow

i ncr ed8us the$eProd AngtemdeBil oyaast andior derivativeacepyding to the

gdm:ﬁti@ﬂ teshdlswg hgosd eégeétiveﬂesgr f&hu paév’ten@ingr gat treatingf gastro-
owel,. 10 | es I | Sorgers aracterj.ze a .

o B et G SlsgRs8hitis . irordnealios Satlis tuigstines by

mpathogeakd ynibmaotgarfismst andar those swithahvasiseneks, sprokaryotes,

C LG W L. .ol clBD), or food

" RO F pebl BB PRl sy th BRI, 0 B0 T |

char aQastrozistestipak iigarders \ars cisessepamay |he iistestinal chronic

: : e : - cU va: ,

P HilanHafiry i SeasasP Syes? Y SHIRANE cBllu el Bispase, Crohn's

i Alseassi @CgbﬁmOFWHW@ﬁ@C@llhﬁs) 30 regardless of its

L oH]n Mvgé?\l?érlpathleOfScPﬁ(bﬁféﬁIﬁ@r_ BCB1 f?ﬁ’ét”@ﬁi\iﬁ? ﬂérivative allow

al SO. cnronli.c vi.scera al,n | C 0.1Nno .

ohicdbasel 6B p8ishincRe PHif it a8 T4 af AdJAntHdkf 46F plientive

par tarativehtveatnzant dfasawél pathologiss on dificsdersechgragtietized by a

F i i.nal LN ' r

| S O HypBRAERiRITHIRe  batiodies 1. ioatlER el Riaply be

afinciipngloniesfival disgrdgrsr cawnic; inflagumalona kpweb fliseases ¢q1BD),

c @mdosihttﬂe&a_tncem@rgi;%,eé&ﬁcﬁt_i&ﬂng@,%icpr.ﬁar%}bbté?izéd iby chronic
supj ects having “predi sposi tions or sensitivity to
t MiSEet8} PaMNyi di sorders or di seases, or curatively,

for ekanpl partivularly bdaptedortooypesventingelor pearatide . tréatment of

SPPERIdes™: “nE"H BRLEEEr 85, 1T, BOWERISISERIRE (Bs)

c fegardleisstdfdtsefatins (omstipation, diarrhea or a combination of both), but
also of chronic visceral pains which do not enter the scope of IBS, such as
functional abdominal pains without any faecal elimination disorder (FAPS:
Functional Abdominal Pain) and pains related to food intolerances and to the
celiac disease.

The ScPro1 and/or SCB1 yeast and/or derivative or any composition
comp'rising it, may therefore be used preventively in subjects having
predispositions or sensitivity to this type of disorders or diseases, or
curatively, for example during bouts or over longer periods. The composition
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The conjunction of the effects of this yeast and/or
derivative according to the invention on pain,

i nfl anmati on and pat hogeni ¢ nBcroorgani sms 5 and/ or
those with invasiveness certainly causes inprovenent
in wel I ness, in health and/or in confort of the human

ool e LB RSO B R G "S Rk et atevir
yesampttamd/omrthemamm ﬂmaetdls.mdémr at | east one

deri V% fn&%ﬁc@hgr@ﬁeﬁs of FHI% %g& Qﬁd/ﬁ?ﬁéhvatlve according
sel ect'ed m yeas XtTact

errvative
pad®i @Ealm\mtlgnu@anpalnpanﬂ@mmatmn aogr aamqg@nlq/éal§toorganlsms

' 'ra‘glgﬂbr‘;tﬁg&fz n‘vﬂt‘&ﬁmvé@@éﬁeé&‘éﬁér@‘élﬁl er‘dg?hesﬁrﬁ v%t in viedlyess in
ar'i‘(?a %ami%ctﬁ@onﬁaﬁ 03 hg Bv%lnw@@ﬂrme@@?#%m inal tract,
2. 101GIBEUcomposﬂﬁthmibrdmguo thedinl/8ntion andy poeiprisabh yScPro1

> VBB Endioin Steh  yfast BlidlofIEaS: dR ety U Shogharomyces

1$eﬁreazli$ae ryaast | sglecthd fBomr geastn ekractSCBiall degvatives), oparietal

éé‘ﬁ%' Y rie?aluﬁr%‘fllgopfbtél S/@%Hf I|I?ldorf g@ﬁ@ % Wgéé’sﬁ g@élélc acid

cati'ons 1 n

o Nes\ 1@tﬂ6¢#@c¢lgannyerF@mﬁmj rangmg)froahabgwebemrym’ and

bet WQOF@O%n@nﬁre?er%QﬂpggMee'nm(t)q“SnGaBS‘?OWGF'EJ td}e b¥8ASen 1 mg
régw/gf’{pde” atlve|3|na .non-
Vi

or
Schad Biare b be et 819 And g cTis amoLEl may be a daily
namdurttakeubhce eppl seseraldinses duting fheeday.abl y be

g ok ey fhel sEP Sndlo et 33%&5’@%0*’ BbAFEe is used

adkmtheeapeaua‘d o®m nondhetapeutic hagications dnira tdeiiyndese Tomprised
d 1 _ . o
{iRRisAE 8R4 640 0CraC RO ® UMRSET AR Heferably

oSI ri'sing it
ad)ﬁhﬁe@,méﬂeéndr?am yCFUt may be administered in a

t her apgihé ‘éﬁbé i efet *é’@rfstadﬁéll/’é}t derYthQB |§“ﬁ@%5||\iehﬁirmabut non-

| ea e e.sS S ce S re
b e uSey) dRi Ao B e an e, O BRI BETApEUfig Pplications
i il prefdrably de compriser betwesn 1frag dindo @ @s ipréferabiy beoween 1

7 o a3 Fhatheidelly SHELHIade Ray o0 pHfb R RibhBrD three
hmﬁwlﬂabtﬂlgﬁay be a liquid, a paste or a solid.
Not abhpye t s?ogﬁé’/%' t H@Hvéﬁ% beedrdiah" ¥ pfﬁ@“@‘/eﬁﬁ&h or the

as cheese, utter, yogurt or_ cream a ruit
pICORASIIANSHCRRPTISIND: it] are erefesaiiyiadministerag; prally It may be

a adiministered 0 lal tﬂefagjédmbéﬂyf efféSiveearndimte whicha®ansahat at least
bi scuit,. or o t he conp03|t|on

R a8 SyNaDe R e oF SpRESFRd: and or
deri vatev@cRmd arfdor SQBInpedast avid/dhderivadide trody berindfided in a

”Hﬁnqé '?)if‘ arTPlSI ﬁ?&f %bnﬁﬂ)@ tf&L d%@%r ?é}%%lth exgipients or

deri v ar racout i
cWdﬁ'ﬁt&udﬁbb'lfhéoiﬂh@dnﬂnlétlﬁtl@ral conposn tion is adapted

9 toTeidorf |f"d>r$frftéﬁdiéH‘for'H /%é}?ﬁ CBETB'hhﬁEiS atﬂ‘é%te ora

ScPr.ol and/ or SCBl yeast |va ive as
a§°ﬁ@e&{%‘%wyc§?ﬁ/é’ﬁmﬂﬂ$ﬁloncﬁﬁyl be & jaiy B’EPdIUPBrﬁUCh as cheese

butter, yogurt or cream, a fruit-based product such as fruit juice, compote or
fruit jelly, a drink or solid foodstuff, for example a snack, a biscuit or other
food. Thus, the composition comprises the ScPro1 and/or SCB1 yeast and/or
derivative and the components of the foodstuff or of the drink.

The ScPro1 and/or SCB1 yeast and/or derivative may also be included
in @ pharmaceutical composition. The pharmaceutical composition is adapted
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aut hori zed excipients for the manufacture of

phar maceuti cal preparations. It mnay be fornul ated as
a liquid, such as a syrup or & phial, or as tablets, 5
gel ati ne capsul es, sachets, capsul es or powder or
other SU|tabIe galenic fornms. The ScProl and/or SCB1

ast an or drlvt ve .nay further  be
Pralt Aol RbbBaRYcordbliess 1o sePll fhd/of'StB1 yeast
[ rayldé:m daertvsatlve ras well tascam adequate odmuenhanalemaraemeelabteﬁ from

f%ruth':‘cfrlzlelj é%r ;ﬁeﬁt@"ﬂl‘ ?ﬁ@ nﬁ’érg}fg&wq‘%f ?ﬁéh@ &Qaf“ﬁr@é{%ﬁons It

géﬂ@x‘ ebe toamutaig@.as asllqum f supfbast @1y OPe‘izllpblﬁb.c@U@S tablets,
(%Riti‘ﬁ@' Bagdifed, UShcHtd. CESSEINSS @F - powdér OF F5tREr 30AASIE galenic
?

%east and/'or deri'vative may aI so be adm ni stered
%t her active ingredients such as antibiotics,

anal ge'fheCSCPr@ﬂtandYbﬂ@dJBN yéastnhad/or adetivative, nea;dfurther be
m xt ure rese

Al W otbE gk gﬁoaqcf/a RAEEF fiaitngl ifioiRts, in
\/\mar:ﬂrcljmeprgbwm becteria notablytforsiilbmorevconiplete réyentive action.

Means ém%ﬂﬁ%@%ew grllle{‘ Y pé trﬁé&esct f}tﬂcﬁéﬁ?ﬁa‘sﬁf ttﬁlee genera

nDnltorln e surviv

arLtaptqb@cléws Bifgobaciesury Bediacesaus) Bmpmlbwéewm Leuconostoc.

col on, Fh@CCSHF‘}bﬂ‘g ahﬁ/orzgc@(ﬁn?éé%tzand/df' Berivative may also be
|IIustr ects of aﬁScPro east .on..col

Akl Witk e AGIVG nSradines such 48 SBtIoGtih aRelgesics,
E?rngsduaahe?ltdgerﬁyobxatlv@e and hhﬂurwtberf ecff cells of

ndi al bic or eri e
and 20‘3\‘9 € 'QV%"P%WﬁﬁP?‘@g)&ﬂHF%tGF ‘E*h&gamp &4 fgures
pvdpely Ifaliow c whikhy are)giverd asuaatillustrgtieing whigh rardeby ,no- means
Fifliﬂgtiﬁq]'éhﬁUﬂ{err@hes t he percentage of residual adhesion
of ESC |

erichia coli A EC LF82 cells to hunman

i nt estifigl 1 dipistratas the wenitering:pbihe aAgrvirgl ohéhe Sebliat yeast in
Ofans%ﬂ'fﬁilalyé@%*stl\yé tdysRirf- SiRflIAR Re ﬁ@rﬁahe@élbnceﬂdcérdmg to

%aﬁrgﬂ Lébate wth intestinal "epithelial cel I's for

< The infection of the cells with the 30

straim F@.Ezllu@r%twme:eﬁgctedofome SoPtcTneygaasmmhogmicroﬂora,
t : according to Exanple 6, - Fig.

[ I% Sgﬁggggﬁb&%tent age of residual adhesion of ]
EscheriFigs. 8 andUdiillustete tirg 2volatios of thehobmber of eells obCandida
el%ilE/B&'?é Qh ?ﬁbéss%ﬁeﬁgf nl%eoréxgeﬁmeﬁfg) tard d}_s ﬁf CI%xsample 5

yeast co-1ncubation; the yeast cells an

LsoResPerdiagdoltie BeIRhy agtic 4Fign LBRd syrativeuFic dd sords)s,
Wi th theyg.i BliRsstiated th@l@b?&é@itég’é oﬁ%élauépédﬁé@oﬁ@f rEscherlchla

o o Al L P8 APl ey ntestingl goftyelal s Hparidity on the

mameounttafs3¢hred yeasbmdthngretinctbbetiomdhe yeast celldaverecimcubated
S‘?/ﬂfheln"l’éétﬁtal eE@ﬁ%IHI %Eﬂlsa?drocﬂxeoﬁo@l‘: Rihd mf&? ﬁcéﬁ]tn?éec%ﬁg with the

accordin es t
estriaimAlel bF82hwas reastied tqutom thee preﬁemt it SPro1 yeast,

according to Example 6,

- Fig. 6 illustrates the percentage of residual adhesion of Escherichia
coli AIEC LF82 cells to human intestinal epithelial cells depending on the
amount of ScPro1 yeast with co-incubation; the yeast cells and the
Escherichia coli cells were incubated simultaneously with the intestinal
epithelial cells for one hour according to Example 6,
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5 the intestinal epitheliumof nouse intestine
according to the histol ogical Anmeho score after

adm ni stration of ScProl and BBl yeasts, according to
Exanple 4, - Fig. 9 illustrates the estimation of the
intensity of the inflammtion of nouse intestines

i ni 515 Nslgios: P SPRYonaALS BISTIN G ane dREanmation of
Ia!mioe driteatines accdrdimgt i ton, theccmgdnosgoplo Evaligpdee té,corg]c after
 REmTPratid Bt SAPER SEsEE It Sordrabl o rabRtik ¥

accor dFigy & dlustratesi theodstignatin aithiecintensity efftherinflammation of
a% riht%%flﬁ‘él' 85|tfi%lutnli“:%sﬁt%h% iﬂ%tlﬁ@écé’cﬁaw g(ttﬁeeﬁtstfloglcal

Amejto §c_tor|e| aftertacatt@ssttam@nrﬁwc%rﬁﬂr@%sgﬁ1l mtswcqqtemg to
|4ng for the I'L-10 protel n, one hour, and

t hr ee hour ttin S, or vat ves
accordfh' § WosketesperatEraton SEMesBtohty Tk dpfiammation of
| nfcsel rtatestuaest hetordingc &bl thac atadios@pi® Wettebéesaore after

RamyaRBatd of S, SERD (dl DB CHBARIE T labRneBis & as
heambinatian, aaeerding tocExaruple 4f t er putting the yeasts
or der F\r’itto"ﬁﬁ t"f‘éft%Qrtﬁe 'égtltn%ﬂbﬁ%f 'tﬁ‘é(ﬁfi%hétglcbﬂhg‘mﬂérﬁnanon of

with h est cor

Eﬂ@qﬁﬁeemtestmateglthqrym |acg@t¢rzq & the bistelagicat Amehslr s¢afe after

MBYAISSRERSS | Mt SEreradenfd %@E’P ie¥btd, Otakene aldnel®br as a
prot%:qgaafter 0 e hog)F and fter three hours after

tiogn, gc amP'eVes according to the
I nvent Fan 1 hillastrbtest thel mRNNrmpresstmtewvehaf trepigeheldogling for

t e I ACREABY i REBEEARC dprge fobls ek nitfig thE%yeasts or

pderivativesn acoorsking rtDthe riaverdioint hnsl ¢aritacteMith &uman intestinal
a 0 and/ or der| vat [ ve
‘eg]tﬁ%l?él c@ﬂé 98%(% rﬁ}%m%ﬁb Eé )

nple 4
i |lust F&q e132 t”H§tré§@(§r@§sm&N/%teXPFﬁ§S§éh V@b@f ttge ggnetq%img for

nmé Aacleaf %P tSTPPRRRUoné MolP HftEr, ianbahfdeRburs after putting the
| thelial, K ce

ft d t t
BehUS: P cisiieties A Ten D T ibYhncs oA il uman
uﬁegtmal@pﬁhelvm celie aseardirigeto Faotmnpltes? of cytokine

| L-10, Fgﬁ%“m&&]gétﬁs e rftiar? R 8kareaiofiPr'the gene

from er ap fec
oceﬁwgsfoattma&s@ @rotﬁm aféertcme heun angd aftes threathours aftae putting

W et ydi#%ﬁv@é‘%cc@?dlhd aol WS |ﬁ§&ﬁfo‘i‘l' 9 domtadtewith human
|nvent|aie@§x€x rIp e é?( hows the anounts
fntesfn gikal el saﬁggrgmgdto, %@Pﬁt ; secret ed by the
i ntesti I14:et|d§raté@rthela@$emmfofpmel gone cbldtrtgelfor the IL-10

° DIl Hdibe, PRl sDACH pels Aftr &rfistation’ of the yeast
dendicatderigativx accatding todhe lireventioa{Examp({eEthnpl e 8), 5

. hgi gl F?HB RIS HeSBkpreQbiohNSt theS§edd coldfMgefoithl Muclear

receptor PF9ARoc in mouse intestinal epithelial cells after administering a
yeast and/or derivative according to the invention (Example 4), and

- Fig. 16 shows the secreted amounts of cytokine IL-10, measured in
pg/ml, by the intestinal cells from biopsies of patients either affected with
Crohn’s disease or not after putting them into contact with the yeasts and
derivatives according to the invention (Example 8),
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capacity of type 1 pili on mannoprotein fractions (EL
05 and EL 06) of ScProl yeast, - Figs. 19A and 19
respectively show the nean resf dual invasion and
adhesi on percentages of the AIEC LF82 strain
relatively to T84 cells, during co- 10 incubation wth

i ncreasi ng yeast concentrations (Exanple 6)- * ‘
p<0. 05Fig. pxshows therageountsoaf 4 -zdytebgsemeaﬁyr@d in pg/ml,

SB@We‘té@ b gg |2ﬂtér%ﬁﬁa|0¢b||§rf¢?r\ﬁ}dd16§ét,|g§ %f3 ggﬁulgt &Ry dffected with
& oS iskase, Pt ietten Sieibayiand dhdo o Gintestovil v s andior
g;elrgbaﬁmmnwcdmg%the inzsatign (EXgmpleB); Figs. 21A and
r e W, .AS] O .
adhesr Efgo ié C%Iﬁivgsgstﬁg esﬁ"ﬁe ﬂﬁ@% %ngg e&%rﬁ%ﬁﬁ [Ph@rkﬂndmg
reaaacmepy type TB4ilt @inl manmqpr@elrpfrectnmti&t.u 0D and -l 06) of

concentratlons of yeast (Exanmple 6) - *
P%%P‘S@isy p<0. 01, - Figs. 22A and 22B

respechgﬁenﬁﬁsﬁaw I hdesRagively oo e Tacan esidual inyasion and
pglﬂfa@éiérﬁ%ﬁ:eﬁfagbg of T Anatfc AFBZ thrEﬁQrélaﬂhélV'tM etas éMls,T&dring co-
ce ncunpati on Ccr SL.N
Bt EnEegsngntest Fondm Rl OTEIT D ARl <001
6) - % Fm@goa arah20B fregpérLtiVély show the méan hmédmand adhesion
t

" SRt Rg Y M RO AREE SR Rb g ol T T4 "ol Bl co-
pinsubagon nwitib ancreasingt conaentrations of col@fe ryeast imannaproteins —

|g% %@b ous dry ScProI y_east (Example 6) - *
d ** p<0 Fig. 24 shows the adhesion of

t he Ar E@su'z‘géx @,mq gﬂa rgpp@gtlvaeshqyy], thgimear ggsidual invasion and
LE&Be&bh'ﬁérﬁbﬁt@Ebskﬁ théAlbCUsFB D efraRy refitively & T84 ioefis durlng

(BRI wih. RBresints ERSRRARNS ST e T PE

XqEpplen8) -
pp<0.Q% rodpt ipsB.0hr eshol ds (rreasured i n mm of "
?g'tr gur ?Zgéx%?g]t%ﬁ’cg ﬁBiﬁggjécft b%ﬂ Qﬁi@%aﬁﬁ@%{f‘éﬁ B¥d adhesion
TPeLIANAges Ocﬁfthehetr@m Alger irelativalyetch Ji8ds cells during pre-
4KigH Wﬁhmﬁ‘c%a%%qfknfr%&ﬁé ! £LbS g%‘é”st mannoproteins

(
z eéﬁ@i@%esﬁ%iogammﬁe @HnEXANPL\éIS,SC%XANPLE 1:
Sur VIf vig. |<123 %h@\évgctﬁé%sﬁi\li}lldi gdh@ﬁBﬂu p@aemtagas&ﬁ the AIEC LF82
1 T1CJ
"ohaln RBiye) & GHEEKA o CHO s PEEACAMBS Bl Ayping pre-

S@meﬁﬁaewtlumcreysgzgscomsentmlees iofidnstamtansous dhe ScPro1 yeast
S e tested and studied in
tEkin 'R a% ) f%:ﬁl el a p<g B

VI'VvO | estlve envi ronnent

si mul aﬁgqg%@hﬁws&wge@dheatpra@a thelbCyLb§2 sdrain wgyafrige non-
t pRiatet! YF8alsiniH trﬁ?thﬁﬂtd’ trfébbﬁzshel%rﬁér g ehftBocytes of 3 samples
ga : Irl?s a#t etgzd Ivﬂt%l Crohn ) dlsease (Example 6),

- Fig. 25 shows the measurement of the pain perception thresholds
(measured in mm of mercury) relatively to different yeasts on healthy rats,
(Example 9), and

- Fig. 26 shows the measurement of the pain perception thresholds
(measured in mm of mercury) relatively to the different yeasts on rats having
visceral hypersensitivity (Example 9).

EXAMPLES:
EXAMPLE 1: Survival of the ScPro1 and/or SCB1 yeast in an artificial
digestive environment simulating human intestine
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Two sanpl es of the active dry yeast form ScProl and

two sanples of the active dr%zyeast form SCB1 were
tested. Both sanples are difféfentiated by the storage
tinme at room tenperature in vacuo: either aging of

| ess than 6 rmnt hs or 2 year aging. 10 .Experinental

DE 'E Jurlng_gastro-

\>y

auntesdlnathltanséb(perl msnt aI cond| ti ons establ i shed from

i gasterSLRRE aid B S yaRdts ﬁ%&&?%e%én Sadjed,in yivo in an
h@f@fmlddfdllgeswq ﬁnmnor@npny sisndatirgh human digastion| ang np¥@ly by
1%tl§’dﬂﬁg%mé>§\m9rv@fiaf>fe§t vidbR! péasﬁsoﬁu%gagﬁgwmteama&%hsn

di gestion was con ucte over

di gestivéhgamples ehihe aetiveudryuyrast ferme Seire! sddvg samples of
Ople¢ attividsoyetist rfmsoma:vereﬂ%@tw ature: The

t enperatur € _wa ar anpters; |

oo £ M SaliPles 1 ofa (ifferaibaled, LT Ine.cStoPRie gy rat room

elttclamptera(tﬁeﬁm)vacslbaemlmbragmdfef %e%fsﬁhé?ﬁ/rﬁ@rﬁ?sm%t)ﬁ;an dging.

i|lustr meal fraction, is the

tinme, ﬁ@p%?lﬁgﬁtag?opﬁfeg Ir hal f - enptyi ng the

f oodst dihe digestiprisswarepearsiadosit inlthacsysiemgcalled TlkEpestemach +

Ofsn‘iélpln%gtiﬁ% deréirGaBes e‘f’l Ichnd]rt'i_de BstaBlishel from data
ter

para

OWS
mi'fﬂnﬁ |t'%%n%r%%'ﬁ%1aﬂdlfsﬂf°qq°mg H‘t?u@epé 'bP aqmidaiﬂadéﬁufgfwatef)
ali wmlmyehemahyaaglt tmtrb@rslemmgl @t@mchatwrtmeremvi/aofof the

13}?9%t| Sl augsizo (ﬁgﬁswl@o:;g?%qrpp ion. ? %n&tggrﬁ ri)rgt%s conaucted
vwveeéi hSUmrdkihtr(erdrgqshbns WeFeOcartiod o ; urkiyr2thé; same general

p%rélnfgéréilt@qq 9%1 5; 300/1.5 Duodenum 6.4 35

Jeju 7.2 G@Gastric secretions: HC 13
Pepsi@mpefaivee: | nt estinal secretions: NaHCC3 in the

three pd@nfferbfife WRId7e0testine 5 Bile extract in
the duodenum
astric emptying parameters:

Gastric emptying follows the law defined by Elashoff et al. (1982)
stated as:

F=t.2e{-(1/T)%}
wherein F illustrates the delivered meal fraction, t is the time, T is the
time for half-emptying the foodstuff and b is a parameter describing the
aspect of the curve. The parameters are T = 15 min; b = 1. /leal
emptying parameters: ileal emptying follows the modified Elashoff law
(introduction of a parameter d allowing the emptying to be slowed down
at the end of the digestion,
Fn=F+d*t).
The parameters are: T = 150 min; b = 2.4; d = -10-’ (cf. Fig. 2).
pH set values:
Stomach (min/pH): 0/6.0; 10/3.2; 20/2.4; 40/1.8; 60/1.6; 90/1.5; 300/1.5
Duodenum: 6.4
Jejunum: 6.9
lleum: 7.2
Gastric secretions:
HCI
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Pancreas extract in the duodenum D alysis/Absorption:
Renoval of the "small" nol ecules of the intestinal
chyme was carried out at twil3devels of the TIM
(jejunumand ileum) with henodialyzers. 10 D alysis
of the intestinal chyne was carried out continuously
agai ns% a saline solution, the conposition of which
was cl 6§BS¥o that of bl ood pl asma. The di al ysates
were cplpageted in dialysis bags. Sanples were taken
durldn the d%% l{stlon at different |levels of the tract

& n{%s RYBY the survival of the tested yeasts.
15 CouNe$iGD; incthsttbresepartpet theramall inbestingi ng t o

st andagqe e?ﬂrﬁ&loimﬁé L)ﬁ@hur'ﬁm hodol ogi es and were

carrie Sanples in the stomach at
10, 20| aegre@ﬁoe%cmrhtheuduqdﬁaum eal outlets cumul ated

overD,awg/Ag@,@f,oﬁne hour, and in the fi naI reS| due.

The co t hod f IIo

was. 1 aBROVAL Gh e ST spfeshias: O IR gtesingh s e, arried
steril eut ahtwo in@[}sl @faﬂheSHMmeif(:hBﬁi arfd ﬁe@/nh)/wthﬁhi@nbhlelyzers

on' t ne VPSR 1 by fion ERme e Sorref AR o BP TuE Hpinst 2

di shessélin® sdltmbestrmecomdosttloonf)f wiilch was rodesenta that of blood

the. coBerTG W YHSel iols oeLRnRiAveR el ) ' 5,
The r eSaMPIST Were t@wrﬂwlnga@eeddgﬁ%tm <ﬂlﬁe@n@eﬁelq ptatbe tract

dey aadeawl nﬁﬁnt@r tﬁ?@ém%ﬂgﬁth%fteét‘é@ )}éa\éﬁs yeast cells
relatl @ienu er of init intr

yeast s Y&AstRt HVeFene pPHJQ”EE vi gefor ﬁ?'ﬁgespcbf standard
t hﬂcmb&ﬂ@@calﬁnéﬂmdo&i ahd avete Waeried vut bndhé tekesn@drnples in

+ e tarheen e %B%%ﬁﬁ%t‘ﬁb T R Lol cpmulated over
r aeded®bf ana&duf, (andeactheﬁnalmealdale t he stomach, at the

whol e ?f‘lﬁ%%\%ﬂhl}‘l@ﬁ#?th?ﬁbdagttﬁ? o‘?/?m hrs of digestion,

and at T 5 hrs of
di gest Faah sample,was: ramdye%um%pt|tﬁtaeaab@b@ostt@m@rienth in sterile

Ophgﬁblobicﬁmsam& | NbCQGBS ). AhPAHER V.Y emploF eédthChilllitdh was

398PaY BT okbp %@p%fiac&a%rseiosze @osbmgiruded in Pet
1dhes D tlished pbd dlGHoN)6 The isheSChreZintulbatéd f81548 GBSt 35°C
CBH eroc BBl e LOETod Bt R N L e
and scEmeyea@It ef the counts was expressed in CFU/ml (raw data) and as a
percentage of the live yeast cells relatively to the number of initially
introduced yeasts, in order to determine the survival rates of the yeasts in the
stomach and upon exiting the small intestine.
The following table summarizes the theoretical (if 100% viability) and real
survival rates obtained for each strain at the stomach, at the whole of the ileal
outlets after 5 hrs of digestion, and at the whole of the system after 5 hrs of

digestion.
¢ Results:
Digested Introduced Stomach outlet | lleal outlet St?rzievr:I"at
products yeasts in CFU at T=45min at T=5hrs T=5hrs
Scpro1 batch 1 3510 89% 100% 106%
Scpro1 batch 2 2.010" 88% 95% 106%
SCB 1 1.510" 83% 76% 81%
SCB 2 15107 85% 69% 76%
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5 EXAMPLE 2: Survival of the ScProl yeast in an
artificial digestive environnent sinmulating the human
intestine Study of the survivBd of ScProl yeasts
during colic fernentation and their influence on
intestinal mcroflora The ScProl yeast in an active
dry forn1mas tested and studied in vitro 10 in an
artifi,gd 01gpstlve enV|ronnent si mul ati ng human
dlgestlon an not abl y studying the fate and th

envi r odheRe aesultﬁpa@tvalzby denmst!ateeex@lepéaa%tso-"ae?ﬁn?é survival

C%ﬁtﬁefmmtafmjlm31%bgfs fermentation relates to

0 fe rren ati'on. w hPseuenced nedlu . . .

h hleioli onlldtest ndﬂoaand m,ICI n. CoI i ¢ medi um

s al e@c‘fﬁ’rmglé‘ars?m EE%C‘E% '5‘?)??&% Wasa e§f%@\‘/‘\ﬁ?tf§ﬁxd‘f@i’ in vitro

The ne ystem
alin anartifigial digestive wm@mﬁmsmﬂlaﬁng W%ﬂ@estlon and notably

f eyne0dwhy Ahe Pats bt Sthe TORviinmarftal Rnpact et VigbleCtéstat! yeasts
ort chain fatty acids (SCFA). The

anal 2| n
mng' Eckﬁsfmﬁné?m in anaerobi osis created by the
speci QOdlic fermentatioh i relatesitecoatinluods Fermentatislowith sequenced

O syl Tar bataiig (ool medil fidin contains

d |cgEmatI¢>o naiboblyddte commmnlded néooidigasied lin Hhengpperpoitionzof the
sﬁv% ?Va%t (?ﬁfakfﬁ n Qegltﬂoé%1 - ) c FHO%‘ ordes€ 'h}lﬁl;elﬁed protide

| east
a&@f‘tﬂ%‘ﬁd&anﬂrrﬂﬂ‘at‘t and a period of st oppi ng the

t reat ORI rhédium aaiSo ré%ho@@@ RrofXBRY fefm%htertlﬁ% sequenced way.
8Jhl ow n araneters fol | owed n d/ o

Nalfi [GoVGreg Bhe Jialsiy sys o WRIEHY %ﬁpgﬁ gontinuous
dlrérfner/elmf thelsolmbdle femheatationgirodudisct eri al  popul ati ons,

(ocnTRECH R, T Bl B! BHARALE UL AERCHRAR faty acis
efSCMA)i cTheco jurhds maintained irhanaeiepisis glre@ted by thel specific
a?&rﬁ al @rﬁ@éséboéﬁ@it'iﬂis i @o}{ﬁ‘oté ?T‘“‘dgg)@éé l‘PlEnWQéo mVyFlnaIIy,

pen|C| cl osed

Ph‘ﬂ%&oﬁgﬁﬂ‘%ﬁﬁ‘" B 383 RAintyRlugPf €. nedi urn (culture
msdl uagh udigéstiorhinduakeiala bbﬂb@)for Emnlmtheam of %3 days

%ﬁgf’g%@a‘goﬁ 18 fBlorbin et B rrdime et fiash 3 TlskWith at least
f daiin addmohssf |pno®uq¢mmpa gegiod un‘ffstappmmg thectreatendnd fior Jideys.
of a e 88 Oﬁllb%q)wg?%rptglf’éf?l X aes?ol and/or

for cutlvatl Fforain
Afeeardadixi ng t he coI | c medl umw th the product to be

t est edihd Vl@bﬂliyaéﬂ‘the‘rye‘é%&,m ugged and cri nped.

- the evolution of different aerobic and anaerobic bacterial populations,

- the evolution of the main fermentation products (SCFA and gases),

- the detection of standard enzymatic activities, and

- the temperature, the pH and the redox potential.

The fermentation was carried out in a penicillin flask of 60 ml, closed by
a crimped septum, on 30 ml of colic medium (culture medium plus fresh
faecal flora). The yeast sample was added to the 30 ml of medium.
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Al'l these mani pul ations were carried out in an

anaer obi ¢ hood (m xture of gases w thout oxygen). The
fl asks were placed in a rotarl®incubator (37C - 200
rpm) for 24 hours. For each product, the test was

dupl i cated. Mreover, 4 control flasks 10 (w thout

Tap TR MBI GBREGE A hicletjel AIRReRERR Hefiffing from
affireshvatodls as lesphaaphatel buffert enl the keethand args of altypikal. foodstuff
T ' . .

TP SR i 58 B OGRS L, Al ne SRl coon.

f er meA¥fter iniingatheseolicnmedsn matho they aEoducs de dgutasyed, the flask

f FEEntggéPBndRSinfRier m ned by neans of a Mariotte
syste ?érinci I e neasurenent based o

e of th .the .
o oot RUURESE FaAninualionerR RaBRd DYt i SrseroBis hogs(mixture
ga$ gases aithedt oxydem. Peeflaskd werd prekd .in Anetaryiiscufator (37°C
ttle%gg;es fopgg %nt in the flask was then carried out
by P("[lb . @4,

02). 20 Production of short
chai nFoateaghapriodsct, Ah¢ itestt waardpiplingtedf Mdreower, i4 control flasks

o (ORI Eeh e bispalod Uidel oSk MenglioReETwo flasks

cavreftaaied immediatelyt(initial dims) anchiyo flasks e ingybated like the
t hést flrdkg ur e supernatant. This anal ysis was perforned

by GPC. T ht tabol it : tic,

R g e LA
2%re@tgt.0i ¢, isocaproic and heptanoi c acids.

M cr oby j.cal | vsi.s:. A second.sa [ f e

col | c PraHBelipE ofREmdiaG SR TR TRbiEpEiaph Hroduced by
t fermerdaijcrewasldeféimined bytroeamseof @ Mariatte systeradpasdiple of the
d'nHé’ééugé‘m@FF'Bﬂged' 'bnorth@rdigﬁla‘ég%i 61’“%v§t8{)?’drivfen out by the
anaer obi c ora, the “optiohal aero-anaerobic flora
affessveizedngas qonézined 3o thee pesisillin dlask). afnalysisoof Hee gases
L e A e O Pl e o 02

2t nPOReEto Of SBERT ehallatfy acidsick s sediniiog af the coli
t lvenféris alasyoandéd sbh\swae tekbrseitharfrdzeal ot Hiee@lydtrelated in order
a 0 . f [ .

3t S SR DR Rb oo ARELaEE) of the
TieuBurshsuperagant hihjs yanalysis swastperfgimedt & GPG. The sought
C phdtabSRtYS MerE nécetuEh teprgsﬁHléltiSblﬂi,rzié,h@ﬁglyjﬁfr@g 'Ovv%ié}w, G8bvaleric,

anal ysis are iJlustrated in

r &80EQI¢.dsoFapraicandertieReicAGds. t he presence of the
ScPr olMigpstsiologichl analysis: & isetond appnplihg of the colic contents

oWAeal MBSO, A NS OB oS g 1
f Iredzcade dilstiomgnediumitin border d¢s counitl treatqtale anaetobic flora, the
OSPABHE ArglahgBral ROEPBpl Rl 2 TSt L5
pr odudbedpsulisirelaginaita the stmdval of khe BckPmtypastargdliysgeted)in Fig.
are {nﬁtﬁ@\’@lﬁke’-, Ach Neitios driw RdRateudniinisRXIRIESTRIras yeadt.
‘g v(\:/gs Ingticr:gacfI {h%q)the ScPro1 yeast shows good survival at the 3" day
after administration and strong mortality between the 4" and 7" day during
the administration period. This shows that this yeast is not implanted in a
colic environment.
The results of the microbiological analysis are illustrated in Fig. 2. They
show reduction in enterobacteria in the presence of the ScPro1 yeast with a

rise after stopping administration of the yeast. During the administration of
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Before treatnment During treatnent After treatnent

Acetate 71.4 57.6 60.6 t 2.3 4.2t 0.7 Propionate

22.8 26.5 35.7 0.6 4.2 1.1 Butyrate 35.0 36.5

26.6 1.6 2.2 4.2 Isobutyrate 3.2 3.3 3.4 t 0.3

0.2 0.1 Isovalerate 5.6 5.2 5.3 0.5 0.2 0.0

Valerate 8.0 7.8 9.1t 0.6 1.4 0.9 |Isocaproate O.

otle @ab’ro1 (yeast, gt gvaspalsocaplicest thad the floga gesisting to ant|b|0t|cs
é&lon%rﬂphé?'ﬁé&la@éﬁ’érﬁ@n?ls%%lﬁcé}ntlyqeaucéﬂ1 0.0 Total

tre

decr ed5€ Tepulis elating fa H‘epﬁﬁQ(Ft)P ,the%j:&ldp?(ypa{sa@ﬁhe PdeUCthn
pro@pbmm shmmhamtﬂaﬂgchcudw(smFAyngsumnear&@@r inathe table below

(@eEhasd i b B pAMBELAY 0 Scknow edged. of ect

Of the treatment bserved ction (1
anount and_in proj g;;f“’i’ ?atm)e“ ‘ﬁ tF"ﬁiT% ter 6’(?)3?:5*““
and sinplle sdagad s |(stadllé over| ti me$?band |15 /60
Enzymat i ctivities BERXSVPLE B Sttfté¢ of tlhe *0.7
i nfiuence mbpibhe j:cProI22 8scBl yeast%eém i nduct ?%ﬁ of
t he pr oduction of r‘\/f nlil rﬁpc Lnf
ScProl and gﬁ(;l.?aleye=asts3\?£s stugied Sthe | nduef'?'fson
of pr oducf -oHR- r\f e\t r\|/ éuLTvﬂ ||r\r'|3|r'\i rJ_ph ra_lr :t;‘ﬁ'igod
nmononucl edsobuthte =I I's Q%'\_/F) The S@?Eol and S 1
yeaSt S ere—testeg—trA—ttagt+—t+ast an{—%l ouS Y- :F mii
and acti elsqdnayerafteoa m as roe!gards t hei £p§apab| [ tyj&b N
i nduci ng toctTon—of re— 1012 NFa g iANES
' IJ!_UUULL L) U T U, 7L§V d, 91 O
cyt oki neg iVeleraieran PBM%.6 Prep rgtlgﬂ‘pf hyman +0.9
per i pher g —btood monontg§ ear cetts 57 0.0
Isocaproate £0.1 +0.0 +0.0
Cabroate 9.0 7.3 5.7
P £1.1 +0.3 +0.7
Heptanoate 0.2 0.0 0.0
P +0.2 +0.1 +0.0
Total 1565.3 144.1 146.4
+2.7 +6.8 +3.4

During treatment, a decrease of the acetate partly in favor of the
propionate was noticed, which suggests a decrease in the activity of the
acetogenic microflora.

Among the other monitored parameters, no acknowledged effect of the
treatment was observed on

v Gas production (in amount and in proportion);

v' Concentrations of total and simple sugars (stable over time); and

v Enzymatic activities.

EXAMPLE 3: Study of the influence of the ScPro1, SCB1 yeasts on
induction of the production of cytokines

The influence of live ScPro1 and SCB1 yeasts was studied on the
induction of production of cytokines on human peripheral blood mononuclear
cells (PBMC).

The ScPro1 and SCB1 yeasts were tested in their instantaneous dry
form and active dry form as regards their capability of inducing production of
the IL-10, ILK-12,TNFa, TNF$§ cytokines in human PBMCs.

Preparation of human peripheral blood mononuclear cells
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Fresh human bl ood obtai ned from heal thy subjects at
the Transfusion Centre, was diluted twice with PBS-Ca
(@ BCO and purified on a Fickdl gradient (d BCO).
After centrifugation at 400 x g for 30 minutes at 20C,
the peripheral bl ood nononucl ear ceIIs (PBI\/C) f or med
acircular layer in the 5 serum The

car ef GIasp EU’(‘E‘F@Bdbl%d %lp@%&@&n.h?aahv.we%@uﬁae ofransfusion
SCefitrel wWarg dH’tEi@dCﬁw@éldNWﬁ?BSiCé {GIBGO) raridh @ufifetE on a Ficoll
DB hor LR At S g 4@ Ohbrfof 88" ol GE80°C. the
byperigtiergl dlaodnpicrioauéleM celisli(BBMY REDed ancirattardlayet hn the
148hun! 'rhé);DBfl\/iiﬁ/é mfr&%%];elfﬁ‘l%qugti rlﬁ;f%'lﬁ?%ﬁ;éﬁﬁalf\%ume of
géﬁtrahwng RBS$:Capandriwasheyl @(m]ws Théheo solution with 10

cwmtsdcdntﬁmPat.dn %fé;;%cgtpgof’@@t L@oesé OTRe (FIBMQQtWé'Fe' fHen re-
x 106ce

ri but
aﬁP%R%\der%Pﬁ'GE)a &ﬁmﬁtaﬁﬁg é'l‘¢de ] @]B@ﬂ §ﬂ@§hede with 10%
( GV 1of rigetal RaI )senMwC(flrﬁﬁbtloét@ll étaSB"rOI ¢ragatmimates)51% wiv of L-

Lgﬁ%ﬁg’%c@g% 9p0t4 { ”%) ?@!{#4:% The PEMGS were

weoented stittda traicmscope, had;usitads v af écmceatramm off 2x 105ekts/ml and

9
S JEPRERIZ, Y, B A BOIER 28] B s
ekpeiningz M) was 2.108 CFU M. For an initial dose

COﬁp&M,%ﬁ,&é%jgm Q,—éﬁé,}a{ﬁbngl I ut| ons of 10 to 10 may 20
be cafT out _In er

2. 107CatYfeq  prody (gyg;rﬁght tgbgc: effZlatcfcbcoccus and of
| Eoheticiia coli (bovitrs) mnnsgh&rrélwéérmdtmwwmcé &8s befférsat pH

| % berel g LSkt RS b Aol R bl SL AR Crumi.

whi chTher yeaﬁt concénteatioat esed B Ghe nfirst @@eyimsents xwase2.10°

A@t@/ﬁg 4lﬂ(%our 4I91 %n‘?ﬂb&sgﬁ(y%@éyg%%g?ﬁm[lﬁfobg o‘?'1b to 10 may
shelaasriesh OUt erareler t;g@@naar@tmo@‘feqtm? 200 &GTim, 2.10° CFU/mI

rrgﬁglz)mf?r@pgmﬁpl and kept at -20C. The control consists

. to-aC|IIusland
ANONLK g

col s) 1ar}ﬂ_a the‘or wswey@ashsferred mto the wells of
QP8 Rl BACE BN M e SR F b e ebC i o
plgas gvixiure ecansistingdofnb ohofa@ Caranh 88% 0f atmosghericgair) After 24

EGuH"Sf %Bdb%ﬂg tH’@§ ﬁé‘tx‘éiagftf\gag"'stu@kg@ 3c§n§ff§8ed at 2,000

oVvI ne seruma umn rati on wa alr e
wmrn (kregnded madal): seneved and kep ‘With a

det ecThen cbhtréis kehdistd fcﬁ”@rénﬁé’oéﬁi\/e? Merﬁm/ (Hactobacillus and

h Th
CORIEPRELD) G CEAmRPdatvg: BRFRELL(ESenePiinia cglh apg @ bufer
nmeathout agy yeastst reptavidin  activity with the TVMB

subst @fa‘?}tiﬁiéﬁ&nacgﬁhg%%?(%sdi ne, Pharm ngen2). The 18

The expression levels of cytokines were determined by ELISA. The
ELISA plates were covered with an antibody (for one night) and the antibody
was saturated with PBS/1% BSA (bovine serum albumin). A calibration was
prepared with known concentrations of cytokines, with a detection threshold
from 15.62 to 2,000 pg/ml (overnight incubation). The search for and
quantification of anti-cytokine were carried out by measuring the streptavidin
activity with the TMB substrate (tetramethylbenzidine, Pharmingen2). The
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conmer ci al
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| NFy,
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fromthe manufacturer.
cytoki nes were selected: 3 prginflamuatory
( TNFa,

Fou

r

cyt oki nes

IL-12) and one anti-inflamuatory cytokine
Results 5 The responses of the 4 cytokines
on 5 distinct donors were eval uated o
1cemmersisl ShaBRIDgeNHdtsr werd usedin a lascarsiaage it thendescription

SfohPes

Er.dl

F’tfdrh%/tgk'irw r\ﬁeres @@@e
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ar e

t@)t A torélifflammatory
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FrpGoTeonine £1d

Aattheeratidvad 186 ealstsg@BMG& cont r ol
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r.of th

&SP
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0 0 50 0 50

LL-10

dé?ﬂﬂfi

10 gives the val ue

r%éqq\}aluated

53gpemiatand dsausinarizedin the Teblz Aiwles.78be Zaiaw arg sxpressed

5§9lh8%v8|% ehﬁélﬂégﬂgd;)' fréth tRE 'o%eagéé BEtHES d%ﬁSr@ﬁ%’a’table also
46838 é %@ 343 91 27807 19231
69ysss %a&l@( Mgl 6|St&ﬂd@4@e§92°i Beglos 3643 1847
8 5 Table AA 4“_’1 7' —t+he ﬁceﬁgtﬁﬁﬂﬂte and Cf‘m *Iqu )
pr oduct i on of ~¥& 0, ".1' (g < 2 c% 12 (pg/m
O o . Sen ;44\4.: N1y A emm Avg | Sem
U PREERE QRET PTG oo Of g2 Higeen B ThE TN T o
WAE o PSEr VEd, 58! 'B@,‘"? "'rfdsbr ﬂ_§§75’- 15 15
S“Eé%lo‘&bgchg' Hevets—of =10 wWere—observed ]
|| ygisyeasts |sdyhestdng t36é035,l3127%s &53§§tt@818r gslnog | 543
t NBRdoBe&EERIm \5? regards_ I NFy and [TNFa, [The_anount
seehgined under '¥Rg 823 i|0A%7880 0?71§‘he W57 g 58Hd |Ss@81 | 20
yeggtobadliue Clie Y | of e
d| &dideplsitus  t esit 2{&% prgg%act ?%54%a:t‘gqrﬁsg. %}ﬁ(gl ub%s: 539 | 343
| LSCB1 cl ear |l y| &pdar ot |t RZAO7t he19BBPr o B49hd 261 |yeldst|s 10
i nSeAned  pr esend42 df 29BMC45248 hoB304ndud643 he 1847 8 )

pro-inflammtory cytokine Itgpl@ A 25 unlike what is
traditionally observed with probiotic |actobacilli.

- The §0Ppplin 8L SEBISHSRS ! Snd "SEBY RRESHEECASN By small

|nduce subs
( amauntser ayembbdgipctableramosiats okt lbdl Zinguaed byithe BBNCs, was

apBsé&ived NikethetreferERE B aktBrib he

2) Substantial levels of IL-10 were observed both for live yeasts
suggesting the SCB1 has a better result than ScPro1.

3) As regards INFy and TNFa, the amounts secreted under the action
of the ScPro1 and SCB1 yeasts are clearly smaller comparatively with the
different tested probiotic bacteria.

Conclusions:

-t is clearly apparent that the ScPro1 and SCB1 yeasts in the
presence of PBMCs do not induce the pro-inflammatory cytokine IL-12,
unlike what is traditionally observed with probiotic lactobacilli.

- The ScPro1 and SCB1 yeasts in the presence of PBMCs induce
substantial levels of IL-10 (anti-inflammatory).

- The secreted amounts of IFN-y and of TNF-a by the PBMCs in the
presence of the ScPro1 and SCB1 yeasts are clearly smaller than with
probiotic bacteria.
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presence of the ScProl and SCBl yeasts are clearly
smaller than with 30 probiotic bacteria. 19 EXAMPLE
4: Evaluation of the protectid® effect of ScProl and
SCB1 yeasts towards colitis on a nurine cheminduced
model (TNBS) The proposed animal nodel is currently
used and was adapt ed |n or der to measurte

SC Elét‘s mvmdyewtweﬂ aiﬁfurrrga éﬁ%ﬁl-'h@l%*cegll’ﬁggg] ‘
Do br TREIEcRR%sH PREH Mgal i CYESE Uk Aod Ivas: STaRied in order
atb hidasuraranfcifansaatore gﬁeetstcﬁsmdeastsa ?g oup of 10
A (S - .

0 ot 7 DR SR Bl nidh WS Ra o inlso besty Theymisg were
( mdmatnzed to NIE}SIahmr?t@rydegrmumseor}eeweeb befare the ekpsriment, with

£ VRSl icPIcRR phidvibidd o il Beich 1AnfHIE vt @3l oh 838up of 10
TRECE- {relitises W@n%lrdupa@ by @cle fos dﬁuﬂwtmgé&m@mwwr 4d libitum
d%ﬁ?’t&ag}nﬁ@ 5%@#/&1196; :rgvsg%rmyseﬁe @eﬁét@ bbgé;? grﬁlﬁy administered
B e StRa R o H8Y.cE Aol Brtnse 855 keSB! he.nddttion of
tTFggIsetgtm_asaarrﬂffat the&jlgat&)rit ofehé g‘INBf\@regnﬁ}m €7 days.
|t os I RéHtio o Ing B¢ BRERGHURSIIHERRIbI S Fregative gpntrol
ess nesoded ie Joewhichrandy amphysiclogitalrsatioe selutiontwas used.
di Sse%b%st%ﬁﬁ'ﬁ?ﬁ‘nbfé}% P8 thé(#al éﬁé‘f’ tan \@Yﬁ\'eH&t e

t he macr oscopi c esl| ons accor
scor e~ aerancapie evatiation quotrhem esﬂealemﬂargmaﬂpn (Wallace
ewowe; ITHe eblohesfl adte WRRIseNWas RaRfN&d iuhdePta Hitﬁoscope with

t issBElid, (Bonteandt, 7 et Torevaite Be, mAFaRCObic_lesions
Elas?@ﬂdm‘g tathee Widllagei storefsystem lwﬁlblglnangesa frooAGet® depending
oot Slaludiort Tta BYeding, ¥ SRuERITY! the Marfifhefbn such as
uﬁypﬁne@@acme tbwkgeas pbtheacnion wiallg and the exient ioh thevicerations.
Ic ?ﬁtﬂ%@ufél Fir&’lu@tlﬂﬁpSf“’:heggﬂlﬁjeﬁ\%ﬂﬁ &AHeﬁd QEore). A

eIS é‘i?‘gho hecaion pyae Yo?”ﬂ%'@ﬁﬁ@s“ﬁﬁ@%ﬁm ﬁ@aldﬁﬁmeg\gas used

Widr caBying@but lﬁﬁstélbgfoac evaheors iaeborfing ttﬁtﬁeemn?ém score which
0[S St.l

f f
e M0 o dhante i, bR B0 kR ABlRe BBRLpRFomation. on
Qilenprefsenae iod erasion hﬂcmpoes er necrokes hadgen ¢he ddptingas well as

f% t'h %;9{ extﬁﬁéi%ﬂ of the9R sidHsS Odd@&ih&fi o?'ﬂﬁe ‘Q%gradations

| On tiSssues

Rﬁédé’yteﬁtlmakl%@h%v\/@ﬁ aesded oukbse?amdepardﬁ)@éppawé@rrsdu ng
to the Quatificdtioer te biasrmﬁ Y¥'tHe Yene coding for IL-10 and

fication of ssen e
CEHARe T4 r b DB oI RNAWeY 'Sialgierin the epjer igsues by
3bneansnofithe RiNeds)2Kit maumney Nﬁngl\Hserdt,r Eanbbdhaecdrding to the
ian is, |
LR PhE DN, o iBbRRGs QOgloatof BE RagsbenbBt RNA was
Coap@dapubiby wsiog aawpebirephdtnmetusA)Aﬁmr@eammtfair 37°C for 30
S [ g c | &r S
rre@ég%éer%\hm NAjghﬁpe r iéﬁlféd a(ﬁt ﬁl\?és%gﬂr&t: hb{\l%@@ SYPl \@S’()ch-gh $iagnostics
Corporation, Indlanapolls IN, USA), oligo-DT primers (Roche Diagnostics
Corporation, Indianapolis, IN, USA) were used for synthesizing the circular
single strand DNAs. The messenger RNAs were quantified with the SYBR
green Master Mix (Applera, Courtaboeuf, France) and with specific human

oligonucleotides for studies in vitro (see Table B below), by means of the
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green Master M x (Applera, Courtaboeuf, France) and
with specific human ol igonucleotides for studies in
vitro (see Table B bel ow), byY2theans of the 20

appar atus GeneAnp Abi prism 700 (Appl era, Courtaboeuf,
France). Cal I br at ed and non-calibrated controls were

i ncl uded i te Each a e, was as red hr
{ Podatde, . QesAMp TAHRTT | JOU N SaRApE " Fince).
a%lllbmeld vnﬁch riohecalidfdted r eoriruik agereAlniciudesimiry thféSt Each

UG fs oMU it sl N7 e Sver

( Waacanalyzﬁrwtth Nbel software package Sshjpesroe£000 a3DBn (Applera,

SIS ARG Ay TS AT Tt g oo

scodimgfonf-R&liN CCATTGCC T-3'  1L-10 F:

5' - CAgTCAGECAGACCCACAT-3 R 5' . CICCACT CEH—CTHF--3-
P Q e‘hn tl ri .

Tabl e—8B—36 Se ; 1

t he |st angtactid pre\‘antigf 9 CTGEREE \Hove. Wi ght

noni torrngof—tieani-fa BT~ t e col i tTs

showed tRF&Rat he E&epa% A g@t‘(‘:‘ ¢ [%-ni stered to

t he m'cet”.rﬁre VY WBldag CCABRTI3 '

i nf ljlammath 6h, eqtr-mat g%chy;ct\ &g gagerscore, was 15

reduced by 60% with the ast (actrve dry
yeast, 1 ng/day) and SCBl as conpared with the

FeductTeranonrd SeBiarsSwer Ested in ie Ffadard preventive
nawdw!omgealpem@eby\ée@htemmbﬂn icnirthevmﬁmawbemrtekjnducing
Sggesggl'itﬁs ﬁ%&&?d 3@% tﬁlﬁ d}rgb%/a?@i‘é Coof%%érssg%‘ﬁg{ﬁ{ﬁﬁgtéﬁ%&’ td the mice
pwere vory welbtaleratedl . The ScProl and SCB1 yeasts,

adn nirfb S RIS ARA! "SimdiB! 675he WIAIARY SboRd, was

expressi| on g{
afgquceds by R¥% owigh hm%@ﬁ’r@umeﬁst L(amtyeaela/ yaastalc mg{day) and

VSW éa&PéB%on'fbé}éd WltHQhé’Eﬂdsni\)é é'éﬁt"rélt Erh(s=hSCB1 yeast also

© Kieised SpaNRiorarG RAamaien. (s (Qegingl nacis g estimated by

déhd yAn@ehagesoreTheasmredose@pby vaé | thired switit ehen®cPnel  yeast
h I -
B0t SRR 06 o005 ES bR VR g posive

oﬁ0l11(00|pg and 1 ng, were |IIustrated in Figs. 7 and 8
r eSpe‘Thé‘S%Rfm E'ﬂ% dcayr ésf%f g@ﬁfggst‘é?{xr Hionelo rttﬁgel@\'éﬁﬁﬁcrease

Fig. repr es th oW n%
1 heedpg%emsewggsgpoﬁg the gene coding for the anti-inflammatory

interleukin IL-10 and the nuclear receptor PPARG..

Figs. 7-10 well illustrate the excellent macroscopic Wallace and Ameho
score values of the ScPro1 and SCB1 yeasts at different daily dosages.

The macroscopic Wallace score and the histological Ameho score of
the ScProl1 and SCB1 yeasts in instantaneous dry form, with a daily dosage
of 10 ug and 1 mg, were illustrated in Figs. 7 and 8 respectively.

The figures of each column of the graph of Fig. 7 and 8 represent the
following elements:

1 represents TNBS alone,

2 represents TNBS + ScPro1 (1 mg),
3 represents TNBS + ScPro1 (100 pg),
4 represents TNBS + SCB1 (1 mg),
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2 represents TNBS + ScProl (1 ng), 3 represents TNBS
+ ScProl (100 Ng), 4 represents TNBS + SC131 (1 ny),
21 5 represents TNBS + SCB1 44100 lag). It may be
noted that the instantaneous dry ScProl yeast, dosed
at 100 |ag/day, significantly reduces the |esions at

macr oscopi ¢ and hi stol ogi cal |evels. The macroscopic
Val | ace scoﬁe'eamentaeTNB&bS@@bMOOAu@)ho score of 5

the SgRngy b@“ﬁoté@%tﬂ‘ﬁ@%&anfa’f%@ﬂs ?@%%%10 ?éaé gosed at 100

conbj nat | on, 1n an I Nst ant aneous |ve
£ vEikiay poRTiGantl regucasdBe RSiansAtIAAGIABCopisand hisialogical levels.

i1l USﬂ'hétmdcﬂdSCEplﬁs\/Vaﬂaéé‘:écéfé bﬁaﬂﬁétmy@dglcﬁﬁl,@mehé“score of
pec show xp essi on | eve

ol SeRrBIr A 1 0Y ieaate 57ya5 @ Gondingtpn. in an

aindtardanedes BRABRactiva dﬁ;/rformO\/mtdaC@nady datetdfid 00 pg and 1 mg,

[ I T, each columm of the

grglé%ﬁlhbﬂﬁ%d% Iﬂ@s 9 %?d iggg‘%&fgglyr epresent the

foll oﬁ»gsg1é|mcbﬁﬁsrespect@\mhewnmsthﬁ\ll@@lssm lewel of the genes

0
e e g i S e B A e e

r ERfePiYAtdh ¢NB§StInQi<9ﬁf%e dry SCBl (100 lag), 5
repreS’ﬁétﬁguTéB%f’feéﬁﬁ icoRingM Yof SRBr §laphlof ®gs. % 10, 14 and 15

rese ive dry ScProI (100 lag), 7
8§%’ﬂtt§ew§§‘"%§gﬁtm%sdry ScProl (100 lag) + SCB1
(100 l ag)1 repﬁésémsmNBsalme It may be not ed that
ScProl i
| esions a @rﬁga%ﬁr%ggggp ¢ 'ﬁevefé % g"%%%a@ééu c
ant i - i nf |arepiesents JiNBS t+ aative siry Sl@?l'@‘ném:bgbl nation of
ScProl a %QF@,@ q §@qp1 a
hi st ol oglrkgg evnetgq{NB@ c%rtlglgqrg SCBglwege)
respect i velSpresRite INEPS pyaclive diygckral {heg).expr essi on
| evel of 6|‘épr§§é}ﬂsq¢ﬂ$$19‘ édt'ﬂletd??%ﬂ*rd)‘r 100 gg)rat ory

Seprol s raBStemS IRNpSH Ave By SRERe! T&ﬁg%f@?@* (8 o)

this @x)gchalsmnsn | evel (Fig. 14). ScProI and SCBl have

res pe&t,ingﬁ ¥ ﬁ&[r%& qﬁéfﬁcﬁ%ﬁm%r‘? gtl\;E ?9’ hfrhn § gB ifigantly induces

expressi oh |eve
niRSiaNgr atr BSIRFCORIC l@wele@nddhatl@gyrp@rglshnearﬁunﬂamat@w effect

S@ﬁ"sﬁslb tl@%nﬂha‘ibﬂ%m%1 and 5@51‘ FUdti?%nbé/ ma"er(?scopm and
hi.s expre on level (Fig. 15). E 5: Study of
tﬁé" ?tﬁﬁgéf@iieé’ f the ScProl and SCBl yeast s on the
col ongzRto L ranaf Smlrﬁ&ea&éspe@fxfelyﬂtnn&rb@se@ttﬁystz Bearid 31 the
Cg%rr%ss%?\ |e08|“8feﬁ’1 é |In'go Or THE ‘2R wWar%}natory interleukin IL-
10 at doses of 100 pg. The comblnatlon ScPro1 + SCB1 (histogram No. 7)
multiplies by 2.7 this expression level (Fig. 14).

ScPro1 and SCB1 have respectively increased by 1.5 and 1.6 the
expression level of the gene coding for the PPARa nuclear receptor at doses
of 100 pg. The combination ScPro1 + SCB1 (histogram No. 7) multiplies by
1.7 this expression level (Fig. 15).

EXAMPLE 5: Study of the influence of the ScPro1 and SCB1 yeasts on
the colonization of Candida albicans at the intestine in a chemo-
induced inflammation murine model

The study aims at determining the effects of the administration of
ScPro1 and SCB1 yeasts of the probiotic type on the intestinal colonization
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The study ains at determning the effects of the

adm nistration of ScProl and SCB1 yeasts of the
probiotic type on the intestigml colonization 22 of
t he pat hogeni c yeast Candida al bicans and its
potentialization effect of the inflanmmtion in a
cheno-i nduced colitis nurine nodel. The tested yeasts

apéthenpathogesicyeashéendiddra/bicansnand itegasentialization effect of the
Cﬁmé'nﬁmﬁf‘@n |n53 EH@nfoﬁﬂBh@ed‘b&lﬁls%uﬁH@ gﬁ?ﬁép/ Cstrain are

From d t he ani mal

recel JQ@ t%?sd(ygéﬁ %[ﬁ 'S@ﬂl'ﬂ#@&ﬁﬁﬁ%ﬁﬁéﬁw M 5050 n
dr:c Inkbngt WﬂE&b_?ﬁmnl@heﬁﬁditm:&tl on of the
a ion ree nts. were
Fr st 1O SR PR 8 FRRAGIE Sl e r 43 WEBAS B b cay
b@ toatayul4 thetamimalreselh@d [388r(Blextransodieml Sulphat)@t AL5% in

ohr.ﬁwﬁgwagﬁeaqg?edhgfécﬁg.ogﬂ?'t@e PRRFhaA,. vas reneved

e nce were
forceahfe_ajemerlrn@mauveaewondustﬁﬂ07 yeast cells of the

C. al [y faiwstXparithedt, ro?l' dhy £ tﬁﬁ@nlﬁé weke RBSed-tdd W‘Sannula with

d t
s DinsePlot veash csus°”m20%asqf P\é$|(9h%?fpf\ai€ebe§er&fi§ﬂ§gn§ratlon

S%%ﬁénfé\tvé@le%ryﬂ daPdomio QfayE’BSn delyOI 05 tiskayticd We%t foreed-fed by

tch o S rce W

Sl il R Rt il it & epiopmesChim Sallin dogyt of pas.

was r imtheestcond rexperdayentyoniday @ldhe mite wete faroed-fied by cannula
h

gg@cﬁ{l ye%gt g@\%oef thtgagt Ao ?ﬁn‘é’%?&?ﬂtf %@an lfideW uL o7f PBS. 4

ségmlatglt, raabﬁtqhnofzumepwagfsubwt torferceddeeding with 610" aScProi

bgesdt éé‘llsﬁh%d"ﬁ o?%@ﬁhn‘s%ﬁé?éﬁ‘cﬁﬂmfa@%h@ﬂew dviery d&f for 14
ScProI yeast cells in 200 pL of PBS. This | ast

oH@Y%tl on was renewed every day for 14 days. The
ani rralrsth(efthmdrek;b@nrﬁémem d@ﬂb Shé miée defe forcedfed IB\acannula with

ool S Fous OFRR' Cagbtdne SR thisdel Ok of PR pre hour

niader, (acbateh cafl miseoway subjest to farcedfasding withd.1Q” §cBfo1 yeast

gggnmg n@og‘i&&ﬁf’é’é 5]’ I‘né‘la]st BEGI%EIOE @éts r&ﬁeﬂé% gflerg%%&l?oﬁ’“ﬁ{ 8ays.
cul t ufge agimglscfromm thecexRerimonts fal2enchAh weee daile gnomitored as

b}é@rdgmeﬁmoﬁm p&ihgyi siae (colored in green) were

Che 't oo PSP BRY PR StoRlseanal Biesings B agh dbesy irical score),

car di acrqlmmﬂtures ofdﬁa(gaoit lednagemzemstt@cﬂpem dtmit of PB8; 10 pL of
SSo BB LRV Al B Sfer 2T b cuture
secti on8t 3?’ 6t thre@Fsr of d€eralbicane n(colared oine biugy and of S.
pl aced bé‘retvﬂs“i‘aé {d&%reawbgée‘@ evgén%é éaiuétéd ogi cal st udy

Resul ts

first- e%ﬂ'mﬁhwer@ﬁe&ﬂgﬁﬁda@tth% epd Pfatb@q%tés@'?od wes gediately
obser vegarmplet bycdréiag pinétate, decaftedmt vt tafipaature) the serum

was recovered by centrifugation and stored at -80°C; the colon was
sampled and distributed in the 4 sections, 3 of them were deep-frozen
and one was placed in the fixer (4% PFA) for histological study.

¢ Results:

As this may be seen in Fig. 3, in the first experiment (prophylactic effect
test), it was observed that in this model of chemo-induced colitis,
administration of DSS significantly increases the colonization of the intestinal
mucosas by C. albicans from day 4 (DSS+Ca). Very interestingly, it is seen
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adm nistration of DSS significantly increases the

col oni zation of the intestinal nucosas by C al bicans
fromday 4 (DSS+Ca). Very intd¥estingly, it is seen 23
that adm nistration of the ScProl probiotic yeast for
19 days si gnl fi cantly reduces the col oni zation of C.

| bi . in Fig. i,n the ..
o SR AT oF Yor kvt roBite Vodst or 45, 4Byd Blpmicantly
t meducmkﬂnalcxiomxatmm affC.tdibicao®irduced LyABESpr obi ot i ¢
t inSEiN8. G9'RA '
beos A CHAR in?EK, 570 S G, ioRGen o, i
e@@ﬁea@dethatadwlafgattqmoi ﬂ@a‘ﬁﬁ%ﬁﬁﬂ oii $6Bhgmokiotigaeast reduces
g O?I%h%tloh‘incﬁll%ﬁgﬁéDggpFuﬁﬂg} Qhé*effé&!s%? tRé Stch‘?o1 yeast are

east, or yeast si gnl icantly
- disible $VeB agier stanning e iesatmant waRDSard dai s bot h
under ¢« CohdiuSiomy| actic conditions and under t r eat ment

condi t i,ons ul not ed rofectiv
oF T oct It Giiecdes, B AdimistBRbhner e ScPRaf vBast SEiek iBeScP1
6 yeSstusignificahthe redidesi talogizefibreof @f alﬁmlansl and tBiSBdioth under

Y R3nBctic”Edndfibrs’ BRd Shd el iRt ohdiBRE. I YRHPBe noted

O eni c ral ns
|rth_ai|thlsu prptacéive epﬁas@m\@wnmtstéapwgtthedraaﬁmest 15

di h
e on e
e yanchinyasion jnowercof

C@h‘alwtlbﬁﬁﬁd Gromt ﬁlaanSbm bt 6 Patients | sffdctéd owithe€rohn’s
atients a — col |

desi gnated as Al EC for Adherent-Invasive E.
coI i iTeelisfluedce dbthierlivenyebsts) Sd:iPropsS@Bka‘ndpcﬁ&rivatiues was studied

“HpraB Aol LU o AuRedis AR B FORBNIS, Bl pppogen
Lstaing. Isoiaied fr@ml&iahblop@@as af reailenteoafF teghwighCrohn'sedisease.
| esi o icpjjatraHs fd¥ignatbd %%tﬁéd"fdrmoqe?ém Iﬁvé’én?*@@s%ol/ |solated

has al | the char cterlstlcs vasi v
p&oRd Beal bigpries phpaliants ﬁﬁssﬁesrvvltﬂc H@ﬁaéﬁ?&ﬁm gapable

ploeadhyineg ahd divadiey intéstinat épntm?mndeltshe absence of

I nvas rm.n rea

col 1 TBR GHPE. Sl SUETuRaMed RAE T BlroriE TGN BERR A epatient
esffettedc withf Crohresy faedsegends ajir thep charagterislics ohiaohinvasive
mﬁé&fé‘ﬁﬁf?éﬂfdg%he?h@" éﬂ&ra&(‘%ﬁﬂhoﬂ g &% %%ESBHSIW&Q&? Bhafotype

hagocyt osSi
n@émﬁahﬁég§tratmen *Etabﬁ%‘?c%@fr ‘@Nﬁs@ﬂrgﬁf\%'?x dgiterminants already

rrwtebcme%@sm B. %ol c@?@@l/a/wolwmbheﬂ@ I{Hsefﬁﬁo;/lwgdéﬁlﬁng the

integri st _ce i nf ec

| ARl od Bl o IRS e gyt E: Rahiiichpak Begsogited with

Tigrohp'sedzseasee debighbted Hsr AIBS. iAfte36pHagadytodieady murine or

I ts . .
o BEmBoraticgs, e LER Bl saved P HLTRIES in @ wide

fwam:olss whilec i gregenvingerthe t integriset abdheahpstgaell. dradlowing the

alnfbBfors Y ftﬁé‘cﬁa%f-odﬁégega%bﬁété‘ My ififht a?étés 'd?' TNF‘& The

are gtor Ea lyc Prot n or glycoli f?

ng(%,\fai nce of AIEC ‘strains is 36.4% at ileal lesions of patients affected with
CD.

The adhesion process of a bacterium to eukaryotic cells results from
specific interaction between a ligand present at the surface of the bacterium,
called adhesin, and a receptor of a protein, glycoprotein or glycolipid nature
expressed at the surface of the epithelial cell of the host. As regards
bacteria, it was shown that the FimH adhesin of pili of type | is involved in the
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expressed at the surface of the epithelial cell of the
host. As regards bacteria, it was shown that the FinH
adhesin of pili of type | is gqvolved in the 24

adhesi on of AIEC bacteria to intestinal epitheli al
cells. The bacterial FinH adhesin recognizes the
CEACAMG enterocyte receptor (al so designated as CD66¢C
oadhlempnm BIEC dasteyiay toprtestiah epitbklialncetsn dheebacterial FimH

%ﬁlh?éiﬁﬁregggmz 0 EEAGA Wé%ﬁé?ﬁc@éto%’gﬁsb lfe’lgnated as

| eve % O gatlents fecte
EqRa8cent NCAQ owlichi isng: giyeepkaieis; Fch ipcmanggse residues and

chphafhally &@stekofessbd AARESleHl leeRMIOO%Y 6 pifentd Afetted with
of%j:ul tivated intestinal epithelial cells was used as

a ototype strain. This study was extended to 10 Al
EC st Expesimentatcoditions:patients affected 10 with CD

a5 Fbab0aRTRIEG LA crttedacth 16 A5 “adlidsleh. Bnd! Mvasive
c ohveCoBagltiatedaniestnalaipithelialtueds weatheseskas g prototype strain.
epi t hehjsad tﬁf\lv%f eﬂgﬂd@d ’f@‘?@ ANES @%P@qw%@rﬂ‘orﬁﬁatnents affected

mannose eS|ns IS use

c Wiithi (P in w@gr ta sordirmdhe resstits obtaingd yith ithPeA%cCPLBBQ gtrain.

SCB1 yaasbAECIBHusbaAdNEreny Q?é&h'eﬁ@hiaoaolge@ 845 VE! Boli strain,
carried out eit he I.n t%@r presence of Al bact e

oWhichy agiReres docenitbeligh cells, vie & mechePisch indapepdent gf mannose
t yafa/Dr pdiegsingds UsethashendgdtVelddirobt rai n  accordi ng

to th cribed in Boudeau et al. (2001
&g&l&ﬁﬁ%ﬁi’&ﬁt%i 1|272 8|4) A?] ag;I utinati S)n i ndex

vvas " dWith tiveeScRiath aads8CB/eyeasts) quantitativeaagglutinatipn tests

v ?fe‘r@lébﬁ'léboaﬁle@ﬁm@'tthHé st @F AEG’ babidrial b?‘#fhﬂﬁé bresence

€ case yeast fractions

nﬁﬁmlﬁeéeewa%@ffmh R h@rewgduﬁpwath%ﬁl@ LF82 strain
obsesrdftl todmqurab@@irecubs@hbé@% Boodeay et apqza)@v MBI, Microbiol.

"ot o2 . SR et b St Bk ¥ s veast
gle??ﬁergtramhl arrdsvar%leicenéentm?nons of bacteriamraiweifiedlauili oltype |.

ont alf s Bao@it et Paclibn? of M8 ppn@sioBi, oydd 6 which no
paggluanatugxp@ gbsarved,rdsteanisgtion of thenbindjsig ¢amtvmcwiﬂle@f type
of wa¥RR riorﬁ\%adMEusAmrﬁ@é Boudeau et at., 2001).

After shi ngs,” secondar bodi es cou edl_ Wit h o
per oxil H§S@ teste arﬁs‘éﬁﬂ‘a REHEIELL, @wr?e'agean Qe fFactions
t bee ﬂuéatdrﬂaenmfomafeowaime dillitidRO Df ;ﬁ.ﬂﬂleaoplbfofaype | are put

C 8RR SR IR, ezal ARy LRBEE W PRgs Bt Bl of sypp 1 are

neemﬁedawsth andispil ahtlbocmeb |df> rtypmbolbﬂamedmerabblts (Boudeau et al.,

AE ﬁ?’ﬁg‘%’; W%F;H‘fn&?? 5 Sonﬁg %ﬁeebeﬁlﬁﬁx\ﬁtﬁﬁﬁgxﬁése are

seped| Quantdigation e&@ph@sewl fsthgas%cbstna@ﬁ of ﬁerquaﬁet (H02) and

' Bhb @h?d)rﬂagéﬁéta‘gehp(tétraﬁiéﬂwﬁ&bhf@ihl@?éh@B}/ reading the microplate
3t ’thoelaI (];gtlca?gen& y gf 450 nanometers.

Tests for inhibiting the interaction of AIEC bacteria with the
CEACAMG6 receptor_expressed at the surface of intestinal epithelial
cells by the ScPro1 or SCB1 yeast

Cells used:

For the in vitro inhibition tests (pre- and co-incubation), non-differentiated
T84 intestinal epithelial cells, strongly expressing the receptor CEACAMBG, were
retained. The T84 cells were cultivated under 5% of CO2 at 37°C in DMEM
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T84 intestinal epithelial cells, strongly expressing

the receptor CEACAMG, were retained. The T84 cells

were cultivated under 5% of &R at 37C in DVEM 25

(Dul becco's Modified Eagle's Medium basic nmedi um

added with 50% of Ham F12 (Life Technol ogy) and with

10% of foetal calf serum deconpl enented by heat. To

t (Dslbeecti’siModifiedeE agle’'s Médiumi) basic-reediant addedhawith ®0% of Ham-

Fér"l‘f %hn@@(g%ﬁltcpgﬁ 1090 f?%%@g]s&%ﬁﬁgéﬁmplemented by

eni ci |

Tecg
sh eabtm%lsnmedlm were. addednb%oofemoaresssntaﬁidamlr% geids (Life
t FRchndiOgy)Y 1 426 uta'i‘i‘n?ié \rife T8¢h Mao Unﬁbféérﬁatuhabo mg/L

i ﬁ%‘rg'%tpwchﬁﬁé iy Is%f%ﬁho%ﬁ@n S e b X100 “Whamin
| Aeixtoas fod e (I\Aﬁﬁiﬁrﬁu?m Essérfial Madiem) prediaR. (LTedechnglogy). The

opoliniiefi s i 1R SRRl Ina RS CRNG-WETE abaged for
ad8brs atr372&cindet 5% GO2m Ere carpehofljfid4 cells was thgn washed with
PEs lap%%hﬁh;ﬁlﬁ ! it firectoR hkildr BERE12"01 6% ofPes) was

acter
wadd@qi épaa@uwefrh%romsan @yerrughzt@uéuwawfetbeeﬁEﬁd-féﬁZ strain at 37°C

Icgf l@@ﬁd—B@rtQM' Brb LS té’ bé%(%@ érmlfsgeﬁési%:ggﬁthgdogowo o 0.1in PBS
e, Fropaed: ﬂgez‘f’%e@\sowerﬁela Geigd 105 B RYo maMtiplcie MOI) of
I NOWaeteria fopt cémbiaﬂln .c Mdﬁba@éﬁal@ugbéﬁﬁmh@tr ®D620 of 0.1 in

ol EfEoh Jpettin, Ao Hel SiaiB hat Bl Red o8 P R34 dhaer an

eafreosphene endshied imGQ TheCadtiesicr bed wasidhaldovasion of bacteria

ey Hgaﬁmve%%@%@gg h{epepa?% same genetically nodified

y express = CEACAMb ( CHO K1/ CEACAMDB)
vvas udad expreEmend. 1esogisg JoweHO¥Kd «ellsi whicky doy not’ express

DUEM EARIETBSY Whese Y vk §é’rﬁ$t%¥all %6d|ﬁ&i |ceFF§WH'&h 50400 express

Gﬁb‘#’éﬁ{&ﬂﬁﬁ%&é egnlfle(l:sl d.,lﬁgdot er ,h@, ,¢l—g8 -Kt ccells were

CHQtuKéieGEmmW leWIF’l:_lfs mediant; Wbl uatfcg/@talf naE)l\@wl 5é@im, 1% of L-
oetra 0,0 t
oB0iEine: 2 o Bt Deplll. SEIL It Skabmipth AR Bas Mo of
2 ampdioterjgdinBe Thet 6H2) KOECEACAMEeells wefe eultlzated iBHPMEM/F12
0 bafoy 0 4 t di t
ormadNGD s, B Rotdl calf SR 0! PL-ORAAARE ot BODTWmI of
i hYQEQﬂ@fC"‘B 0 h%a@!lﬁewewowm e@ér\aﬂ plat Q:Mb@vilso gelisivell. After
V\essrﬁénoﬂohrﬁdufbw?ﬁnp@tr BPPOEEhe rrP@dﬂm i C’rﬁﬁﬂa{ﬁﬂeﬂownht héw culture
ex SSI ONn el e ra
C BHA Al B, i ot Of Rolin et girt- o T difluce the
wexpressionbaft EEAGAMG. BGNesterrebmtrvgas:pedennnemin orderdé monitor

! Bt bAES00AT S CHAC G bref £ 5 e oot cdis.

pre I'ncu 10N

i nf ecO8Ervda-B4lns ainaybation at4314e tmctceus ayefe| ln):ubaﬁfad with
Ohﬂﬁéaélﬁ? RBRBENIPatidH SFARESHEBAERRDLS dr?tSdPr% ast strain for 1

evi ous uring exp erlnents conduct e

n
At Bre- ag@n S T eytvvr%reaaﬁ%@ﬁqé\glth an MOI of 20
bes.t16F | Bacieti®we) nine drder t&%bﬁ@ﬁwqae ona¢tana@éa§ﬂse ratio used

C RERA G ol oo s *Banelepd o TRAD GBI After rirs of

eincubatign @t 37°C, the adhering bacteria were counted in the absence or in
the presence of yeasts as described below.

Another experiment used operating parts from ill patients. The enterocytes,

from ileal biopsies of 3 patients affected with Crohn’s disease, were washed in

PBS and then pre-incubated in an Oppendorf tube of 2 ml, in 1 ml of DMEM
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fromileal biopsies of 3 patients affected with
Crohn's di sease, were washed in PBS and then
pre-incubated in an Oppendorfpgube of 2 mM, in 1 m of
DVEM 26 nedium 20% of foetal calf serum in the
presence of 0, 1.25, 2.5 or 5 ng/m of instantaneous
dry ScProl yeast strain. The tube was pl aced under

smediurngmﬁ{o of fogtal ¢alfserom, icthei presencerat, 0,416,122 or 5 mg/ml of
?drﬁérYéo%% Wr:ﬁcﬁrg?ge'agg SR IThé '?uﬁeﬂ WasBSIS&fd” GRI&T ?tlrnng by

east S, an over ni
retor EBmip gt BA1Gy. angh thmm%rpp%ﬁs dvershthgnmm?wed in the

sbrersrehe@ o y@a“sis) W50 Th f %tﬁtcgfeﬁﬁ tq_SB wlme dwﬁélAﬂEC LF82
Sjte be

R, A A ReB Oy e Wi R D S HS e Thgeeiipovtes were
Cavashed gwicef irb B ard dhérerdepgsited tbetwedrr wstide banddéamelfa and

{ BBsSHILRIP PHBES RSt FAlcldsRHa) ColrlinkR B AIRRFACSing o the
cbnmbc berdeniof the r@ter@nytps | waleeqamed neitaint therpesgaga @r in the

?H&'&nde”of’ Edts. tﬂw@%&ﬁ%%@ﬁ wias. M%n&ﬂﬁ’&ﬁ‘vﬂﬂ {h8Vifdn-piliated

Al EC cteria not bringing into

r SRy LFiSerdelte firald, ipi orpee0 @%@nme 20 basal aehesion level of AIEC
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cog/s FHRINKL 10D tn0d|hhtémwate¢rTEé I\BEHES wWede I@laatelalram tHdm spread
or un | nvasl| ve ce
et P A, o8 1o oy B e ding e TroBE BT cFus,

andrreapondm@to theulmarnbdr bfoadHerimgbddterla.ml  of i nfection

medi Uom 89{%% %'opﬂt %1%' p9€él% b% %nﬂ?é”rlf%l'l Earrgie@ \Af?fsqﬁésﬁéﬂ with

destr ar bac
b&’sasefqllavwm thecFunstafdnigetien, andswes ghen mupaaect@rﬂsh with 1 ml

Sef irfbctifrl Hiddum c@ﬂfblﬁlﬁbeﬁjﬁeegllrﬂﬁfgb;hﬁéﬁxﬁﬁain BRIP26-destroy

esli I NV
e, RS e L Bisstona The lvasa baripripvers pauiaiatesdysis of
bthe ?als%éﬁalLd?&aoﬁ@ ea?rspréédnh@»dungn LtBaAtgasgleoset to
any S_Qr _yeas rh vat.l
20% 1 T8 AEREsiaY 885 hTadhn kRN, OF 1 AIEES LEB2, st were
Nanblyzed fcomfraratively to cels infested lcta/cﬂmml&@ hFBBestraln not having

t

PHESRNSBIRI1d 36y uSaRTOh MeRRlo o YoRRTachlaiier ent o1
Co- i niNIthe T%?P'%@IGXPF\%SSPQ@Q,S@N'QQ imthe ratiof3ct er i al
suspeRs=ONuWRIe? dff Sdtsrest op iNlRBhe BadteriabAvihe Prysende of the

o SRR T Vet NuMtE of BataeiRhCor avass BRtisne WihBkeny reatment
det er ﬁmxmﬂmeﬂc@mt-matlbatmn modet hen 25 pL of this
SUs perf,f‘ PBAEIfs ﬁ\qpﬁ% B&ttgnélg%sbgﬂg SJ\ 'V\Per}e rﬁgbé“@dogs Je8$%nbed

cel |
above, during adhesion and invasion tests. The yeasts or the derivatives of

yeasts were suspended in PBS at a determined concentration, and then 25
pL of this suspension were added into the infection medium of T84 cells (1
ml). The cells were then immediately infected at MOl = 10 with the bacterial
strain. The suspension of bacteria/incubated yeasts in the presence of cells
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m). The cells were then imedi ately infected at MJ =
10 with the bacterial strain. The suspension of
bacteri a/incubated yeasts indshe presence of cells 27
was honogeni zed, and the 24-well| plate was incubated
for 3hrs at 37C. The adhesion and invasion |evels of.
the bacterial strain were determ ned as described

aas domogenizeds ,anblrtheﬁé-wbﬂzpm@vmsdncubataé for¥veat 875€. The
yS&ﬁésﬁ%@{%dé Er‘?\f%gﬁﬁtlé\%% %fdﬂ‘l%' EgctEHSI éf} i WeB- déﬁ@ﬁmned as

rati o, acterial ad or invaslo
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N
C g m;’gp}? g'g 5 léﬁﬁﬁ tﬂ%f%%té}hl sa—%’;?eﬂs‘?&f%e?? PF@dé?é@ BsWRScribed
.ﬂb@\&t@mm@ hesiont am’crnvas(m destsg Thei SUSRRNSIAL obyeasts or
stwwaﬁ\bésSwa@ RidedficettAg ibctide nmmrﬁr(n ahl) oF 'tFr’é T84 cells

t hy 15 of dt
i b1 2t Tl S SOkl oLt 26
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Ogﬂ Y%ﬁﬁt%aiarpraE %dgﬂerm!ﬂﬂ @Ireﬁ'ﬁh‘@l @@l‘@séon /T #rv@sion percentage,

vwr\efem@dn% n@ ﬁ@s%m@thwhrfé%ﬁwaﬁ mvtaéi@nemw%s@amceaéwéast
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=% ‘ : with PBS, and
t hen ﬁmmado@&ocﬂ%mealailabaimgsieWQ@ wmed)l-bt}t &nf @achObatch of

LS9 Holk PRIBAHELRE N BHKY o HASefEL M@g&mﬁ{zﬁc Y2 EBressed

oamoutkalbGEACANME.uthei cels wennoultivatedrs- $%|Incg ags l@m&ﬂﬁﬁ The

| BelPcaHiBl d/a§tv06)s?iéﬁ%ﬂwufgl"sn ?g@ctggit# ixed¥ %Vaﬁaﬁ’afd?'ﬁaameh?de at

P Thdor 18 mInuES a oMb mpeERE: JBe 4 iR TG Fades With the

ﬁamaﬁmmatmdndcv?ﬁalﬁﬁﬁbow 56 é%ﬂ?ors?uo@e{ diuteél @6 100 in
um .N0S, er.e e S a

{ PES5% 1R St R i amis B3 o oL e SHahing with

V\PBS #he calls wepe put intd cootand réth a s@bendamgambedntwapled to a
T |

dﬁr@éljgo@ét ?ﬁ% d&?t# PehogE? gg ﬁllﬁfeoc?r% 1/5()(6 ‘?r'i %§ é’)‘"ﬁé horse

dg@pﬁb fory hgp@ln@;gw’yrm @t@@wg@rq 1 glass I@mgallas were f xed on the

Y SRl Rl andBloh YRy Wike HimbreRefiBeimitios@pas ser

et al 2001 35 Resul t lutination tests th
LES? -Checl8n21 the absencue ofS cell cy?c%oglcb/ ! W

The absence of cell cytotoxicity induced by the different doses of yeast
was tested by dosing lactate deshydrogenase (LDH) in the yeasts/cells or
FDL/cells incubation medium (Glasser et al., 2001).

Results:

Agglutination tests with LF82

The agglutination titers obtained with LF82 in the presence of the
cultivated ScPro1 or SCB1 yeast (= fresh form) or in a dry form
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The agglutination titers obtained with LF82 in the
presence of the cultivated ScProl or SCBl yeast (=

fresh form or in a dry form&8 (instantaneous or
freeze-dried dry form are summari zed in the follow ng
table which is the result of 3-5 independent

experinments: Agglutination titer Yeast - Form Average
Miastantanepushvax freeizeairiedSdpr éormPr aksh suminoarized1 iy the %ollowing
1 whiieh R I : .96 ScPr ol
F/rtéetgge- dri %oi[ hg?égqyﬁfg@%ﬂ gge%ﬁédfm %%%%ﬁ@rgggﬁ cul ture

1/28 1/12 1/40 SCB1 Instan aneoupig_gmjhaﬁb.fﬁtel/ 12 1/ 20
SCB1 Freq2feash ijed drFord/ 19 [Aléradd 2Medn. Al olMexetiter
good aggl|8cPrat|i oFfreslesultlies W t 17 LFB2 aw® oht anled with
dry yeast|,ScPrdt dmditantereos dily y 3¢d8r ol amn@0i ngt am9nepus
dry SCBL.| $Broit hEmezeyredty, | t H&3si gni filkéance /64t he
f avor abl § SGBjact bfesh tudturenret hdé8and natabl y oft/4ph
dryi ng met3&R] qringtantangeugidiy | ndtfion| pofldati gl W28 |
shown. 10 S&E]1 Ut Frieezerdsied deyst s W% hi puii1fi ed Di2F The
agglutination titers obtained with purified pill in

the pr Absaisdelyooorcagalutingtior desals with,bEE2 are Ghtained with
f aryle8st, iifsthAfardbtistdry 2066t SRy indtantBrdidfisUryi$eB1.

d CB t  zed foll
CohT L. PoRdnESe  Yesttenthe SEnifcanse o e dauorabls mpags gf the

3 methbtl @indPistabldoff thesdryirepaietidB 08 itd 3gGufindtith potential was
S%Erol I nst ant aﬁg%us dry 1/600 1/600 1 /300 15 SCB1
F

®Y8:dried dry 1/300 1/300 1/200 This experi ment
conf i r Aggtiinatian pedts withamirifiedtpili acti on is actual |y
requi rgglof $§9Iﬁﬂ%h‘6h NRE}CBbteited r\‘/ﬁyp'ghkifiga\s’;ﬁlitiﬁ%e presence
property "of °Yecogni zi ng ~ mannose structures, the
| of the _caltwaﬁ%_Sﬂ%e@wMﬂa_ﬁh (arfeestebargmi ortn the instantaneous dry
apsknvahabfahg (UFVQ%GBQ Zyébstt ke QBFRNY AL @Y khE fd]ﬂivﬁﬁ@ table:

phenonenon. The ‘best O results are obtained wit
i nstlant aneous dry ScProl yeast. Re 81@&@tio‘hqﬁert est for
ot t\iing—- 1
DT |J'I_I T \¥J

detrr@ni aa ha hindr ny ~ainAac~t + 41y
g TC— o o Tg—Capatct—ty tCypt—=

mannopkeaséi n fractF!OUTls of. Spé’mﬂ yeaséxpH g. |18 e)knefar!
shows 4t NBroBUlifebiPfLaBl | T 18bo LYPE {/adg Om|t heyjgpg ai n
C

[ o WY
AIE;LI 0L 95 rearrty orTl CU 1711 ycast

mannop¥Brad ns.rnﬂtﬁntﬁf@omfbd_ t W00 25 tHEO%r epar al/Beth
met odsEbier Mkeefe &REVARL I C 1486 N9d) Hiogt hese 17200

mannmoproterns (EC05S—and—EL06) has a strght—T nftuence-
on thepid IdhbYmer? "8t thd"e Wil-Yeast interaction is actually
required for agglutination. As the pili have the property of recognizing
mannose structures, the latter are the ones which are recognized on yeasts
and which are involved in the observed agglutination phenomenon. The best
results are obtained with instantaneous dry ScPro1 yeast.
Result of the test for determining the binding capacity of pili of type 1
on mannoprotein fractions of ScPro1 yeast
Fig. 18 clearly shows that the purified pili of type 1 from the strain
AIEC LF82 specifically bind to the yeast mannoproteins. It is noted that
the preparation method (thermal or enzymatic method) of these
mannoproteins (ELO5 and ELO06) has a slight influence on the affinity
constant of the pili.
Results of inhibition of the interaction of AIEC bacteria with the
CEACAMBG receptor expressed at the surface of epithelial cells
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Results of inhibition of the interaction of Al EC

bacteria with the CEACAMS receptor expressed at the
surface of epithelial cells 299 1/ Results of the

screeni ng of sanples of yeasts or yeast derivatives

for their power of inhibiting adhesion and invasion of

the AIEC LF82 strain to T84 intestinal epithelial

cel | s it Results nofibthe mereening. ofhsamplesinofinyeastsdoy yeast

S@rﬁﬂatiilisgg&ﬁrkﬁ S&Ntér 5917 infisitihg/ alm%esi?’ﬁ ¥ndGfivadion %f the AIEC
+ 832 i 14 ihpetoebpRpalial sl e A Fuibatioh modl
_ernnoltO!’RNeGhﬂ%ntAz?eELlQErw 8aPto1( ybae.lté{ (B.O?.méyeasts/mg), dry ScPro1
i nyest onpari son ra-levur

(SERRL TR nBagalh B0t Bitertaregls AL et ey (6.83.107
Coepsisimg) adf welleas rthe bimaongpmteies of f ElGEm yeastv(dry form) were
|%{I§%F nunbers of yeasts in the co-incubation
model. 9’er washing in PBS apd 15 nin c_entrifug&tion
at 7, 560 aplampaiisony dlisa-lewnsl dBiagedex ity 2t yeasis/mg)
CRLAdded. i on of 4.108 yeasts/m in PBS. Dilutions of

the yeasts in PBS were carried out: Y2, 1/10th, 1/2Q8, ..
and ~ 159MpaBsRNTRE cthe, dahibitary: PeWSE: PhoyRastiewith 'ge“t'ca'

Embémﬂoby%aagﬁg thb%oamwwme[he results in

i gs. n (r ua esi g L esj

noasi aNer apasRg R BB AR 2D e AUBaNET St 0P gpm. the

aryéashsasiptes wese essuspinded &t a woncantatian of e yeasts/ml in

t t ﬂﬂ@g r | 9 thl th

a:ﬁﬁﬁ\?ﬂ?le ol ot{/l;uﬁ%ﬂygé%{sé%ﬁ{s tgregégggrlégf%%%:é mﬁeé??r?: » and

- 1'4‘11Qi)|-ns_t antaneous dry ScProl and dry ScProl yeasts

Toa ool oe ndehonddil SApeRans oRe, Blididted By Wing the

| - y. i bit] | .

S PGPS A et asuiSe T, &1aS. SO a: 1BRe (oS aiesinn and

grrgsiéﬁuﬁrin{/asiélﬁ) areaatovs;]n/as ssans. dfQhe yesidual/ adhelsion akinvasion
r cPr yeast,. - The instantan r C st

ST e R ars DUS oL R R erd oy S g fin.

yeast $agm!1OA and N9B:IIDW the fokawidgaesultihtedierabtained: 107

yeast s/ffnesigi: SUs 18. 7% and 8% of residual adhesion

for the_rnstantaneous dry ScProl and dry ScProl o

st r ai ns,Thedsptaptanaaup dryGoRiohane dry Sciifal yeasts strongly inhibit

It Eﬁé Hh3RMU Bf Cilf‘\d Tsftsé?ﬁ O%T&"egﬁtﬁ“ g:léllllé ICiﬁE[Q:t dédse{-ﬂépéhdéht way.

. j.nvasi on. cel l s e strain

¢ MehiplHORGS siabifan fom 5107 yE¥efs ML M istantfaedls dry ScPro

r geasl, abrsusvi $0Oyeasts/enlifsr the. #YtScPrébyeaste dry ScPr ol

and i nst WAL L O, :

o ect i DoaanEbils U7 SuFT Th3t 38 srbhdy bl Aljpesion

ydaan dher2 othercygast tsaveples with 45.7% of residual adhesion at 1.10
yeasts/ml, versus 18.7% and 8% of residual adhesion for the instantaneous
dry ScPro1 and dry ScPro1 strains, respectively.

Invasion:

- The instantaneous dry ScPro1 yeast significantly inhibits the
invasion of T84 cells by the AIEC LF82 strain from 1.10° yeasts/ml. At 1.107
yeasts/ml, the residual invasion rate is 16.3%.

- For the dry ScPro1 and instantaneous dry ScB1 yeasts, the
inhibitory effect is more belated, from 1.10° yeasts/ml and 5.10° yeasts/ml,
respectively.

Inhibition tests with EL05 mannoproteins in the co-incubation
model
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Inhibition tests with ELO5 mannoproteins in the
co-incubation nodel 30 ELO5 yeast mannoproteins were
suspended in PBS at a concent3®ti on of 160 ng/m.

Serial dilutions were carried out in PBS: 1/2, 1/4

1/8, 1/40 and 25 pL of each suspension of

mannoproteins were added to the infection__nmediu

whi | e E08deash mammoerateing weresispaaded HBRS at a ) concentration

ebDQBOﬂ‘ﬁ@m BBFi8l GiRMieHS Waste chifed @ﬁuint BBSt h123v4 31&d /40 and
ﬁ\ﬁs ges 20A and 20B esi on _an

) S5 B0p o T oHabR R e o Boed Jari pecton
rmemumndhltdlaslﬂgmmcém:re1 correspond to the standard

Vet Moo BREBnetHE, Sdteny DK Ao = e resuts
i Hivistratachby ddge 20 and R0Bh(Residualoadhesiomiapg fesgiual invasion) -
SHF&i dholwh -5§4me%§5| of Hjb ge§¥8§§r Qﬁﬂéé\gﬁnfat(%‘%%rfdntﬂé“%rror bars

co-1 ncubation reeni ng o s of
oFoyesReNGiiecttandard arrasiaf the sgan. of | nh| bi ting

ad:]esl Cmeaédngméassrmw Qhat e ALE 53& ﬁﬁa’frﬁidﬁ)rét@msTﬁéve the
i ntes

| Goiraelor RBiiBadhacidp ade eidh SE IR L PR GG to Te
}Alcéﬁznmdesa_a-_sie@benﬂew WéTyElmtgllel dmmbabaam nmiie; were used

i b1 2hr PR 3l SABRE of v IR S8Rsfprblfists for their
ypewer ofhinhibiting adhesion iand myasioniafethenABEC g8 strain to
P3§4"Jlﬂiia[s1tﬁ1d1‘e:§|ﬁn‘aeﬁtai bEH@gﬁ acﬂ}e%cﬂﬁgﬁohﬁﬂbdéhe yeast

es were resuspen oncentration of
4,108 yhgssameisamplesof yeasth and fastions apdhgee yhich were used

Plf’cdﬁ thecd- uﬁt@uusatﬁﬁh wiBtel wére déein tﬂa{sZ;?egﬁ&JaalitibGﬂnodéhr ee

I hdepepndent ex e conducte 11 e

pr ocgd ?ﬁ getlg'let é'\{ﬁh 1oLy , BOWET b9¥\,‘|_-13fe!?§ts Z‘YRﬂaﬁqp“t'cal
Zﬁanﬁbm dﬁlpéastdHnshelprendcubeﬁodmdelnvas| on) are

shown t I (0]

25 o SUERRRIR) s o3, Bl PERRRIERR 4 o0l Rt Ty veast
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Smingﬁnté@&@ dry BePid1 érﬂf‘&ry%F’rS@%ﬁ‘ain@ HBﬁ/eVéW apthdose, no

iRt B on vy ebsand Wi s Relaniansgte 41y SE8T yeast

By pre-treating T84 cells with yeasts, it is possible to obtain an
inhibition of the invasion of the LF82 strain from the dose of 1.10° yeasts/ml
for the dry ScPro1 yeast strain.

From the dose of 5.10° yeasts/ml, the 3 yeast samples induce
significant decrease in the invasion of the LF82 strain.

Inhibition tests with EL05 mannoproteins in the pre-incubation
model

Mannoproteins of ELO5 yeasts were suspended in PBS at a
concentration of 160 mg/ml. Serial dilutions were performed in PBS: 1/2 1/4, 1/8
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Mannoprot ei ns of ELOS5 yeasts were suspended in PBS at

a concentration of 160 ng/m . Serial dilutions were
perfornmed in PBS: 1/2 1/4, 1/ 31 and 1/40 and 25 pL

of each suspensi on of mannoproteins were added to the

i nfection nmedi um whil e using procedure 2. Three

i ndependent experinents were conducted. The results

ofangi Y40 apgdR%pb of z@mchrauspansion af mearinopreiains wesei aflded to the
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stMBLn ] F§85§F"€'HH tw ﬂHQ:Mcm@ﬁceu@eémmﬁssmq rtbe CEACAM6

pﬁ'@ce}ﬁl@#bﬁtth@ rprmnheusétuoh aﬂéaél éfnggeasts. A
dose- d%pend i nhi bitor

O o R ineBbapfa espasindiis Ware conAnated, WijeLusigo grogedure
oBsas medtioneCeExiét. cel | s, certainly due to the

CA o= g2 IS U T R0 o B ESR el A Lre2

t strainy@bserves withi CEACAMG/RQ celis diam thie prasdreudiation with 25
yﬁgﬁhl épgéaé‘@t AaHbQéNd)éSéb{gédtqHgfﬂnteﬁ)“bﬁé&hhbé%é?\?ed?ﬂmth these

lon to non-transfecte This therefore
c6BH$-rms that the yeast interferes in the adhesion of

: Ee Lllﬁ?ﬁegtdnabﬁhfeo,?m L@E&QAM}? r%m% @b§er%@lt@$$r¢© Kn/ceus
e ce S Q 1 on .0

| RErtEfi-duedd 6 Sxrson (hananies S Apteifs sxpretedat the

genuéaoepfdhesé cphs.i idowveved, fpretimclibatioh ¢ thienLE82 dtraenwsth the

| %&Qﬁtaﬂ@?t&%@?@%@:ﬁr@a negfeéoeg I8t taﬁg‘ws\;é W%Ié e{m%rgbltlon of

t Heg/adiesion & pandtansieated Rellsr esence or in the absence
of 30 ThirfrResioRs cémﬂ{aﬂﬁé)yéaﬁfln’ﬂeﬁ’é?é’s"ﬁﬂﬁ@%e‘éfdh of the

S
ST B R FAGAN rederts et Pothecsli s of
this R@ultfs ?ﬁmm@iﬁcénll_ g)g;thetamth@kieﬁ ofetienABC LF82 strain at
c Stra e
o8 nb b dhorsBF oL itptngagt &t bt chfb A i Erohn's
lenﬁhptﬁeIﬂM%jﬁﬂm@% dry ScProl yeast
t t t / t
?eglaldﬂalé d eS| on o n%dﬁ%”_e%@f?n?%@% ?gtés"?@rg dunng the
{ Gxparment 888 ey Were: sRICptaSLiR heoprasRnre GEAGANg absence of
al’\’idrb@@ihgscd?fcehﬂaﬂdi‘rﬁ oP ifstamadeous dry ScPro1 yeast (mg/ml) or in

the presence of anti-CEACAMS6 antibodies. According to the results of this
figure, a significant and dose-dependent reduction of the AIEC LF82 strain is
reported at the brush border of the enterocytes of patients when in presence
of the instantaneous dry ScPro1 yeast strain. At the dose of 5 mg/ml of
yeasts, the residual adhesion of the AIEC LF82 strain is similar to that
observed in the presence of anti-CEACAM6 antibodies or to that observed
for a mutant without any pili of type 1.
Conclusion:
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for a mutant without any pili of type 1. Concl usion:
32 Fromthis study it energes that: - the ScProl and
SCB1 yeasts, in particular imgghe instantaneous dry
form have strong power for agglutination of the LF82
strain. - the ScProl and SCBl1 yeasts are capabl e of
inhibiting in vitro the 5 adhesion and invasion of
human Epemtbisisiudyciélemergggthati | eal bi opsy

f;gfr OC Y& Seprof aglﬁ §4E@1 y‘é/asﬁs i ﬁ'ﬁ;ﬂlé?glntthﬁ Olhé'tgﬁféneous dry

CANG recept or dose-d
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| eal t
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t , t
SEORBl A BoSh RReaBOREF  fe celts 1rom bactoria
i nfectt the MERARPIGteins age wapable aftishibiiggl iatvirg theoadhesion and
SﬁPv'éQlon STTRIMAS @ &ﬁﬁlla]r%eﬁé‘gT Dé%ﬂﬁfog@?@n\fé}bbyt%) 8Ad of CHO

t expr essi_on o? e gene |ng

alts, Sprossiag: that egmaﬁapEé&/l\M@ regenten by &l €9/, 4 o3 dose-
| aepe,ﬁdém .probioticity of ScProl and SCBlyeasts was
i nvesti ane g n_conbi nation

o or - 97 e fiet B2brot Y685, 7, 2Rafh S0ERAT EPLegfations, of
i phrtlyi protegg:tmg exbout §0% ofrthe aells friohabasteriahisfanion.

'Tnteraﬁt)dlﬂ\ﬁ LE hée? roft of ScPPOP' SCB1 yeasts
ests %ﬁ%ﬁ%ﬁ—%

diofeast serivatives an thengxpressien of the 8 apding for IL-10

gahawARhtiw rﬁﬂnan .Htéétgaﬁ @pmh%ﬁspt:eﬂs% cqltivatod 3h ividt
cancer 188 Ppropjofigly @h&sro M’@C:Sﬁ%lyeﬁﬁt%wsdﬂﬂemai@ either
(ﬁam &idRe B1)in dopfibih&tich, dridPovser yerst ¢|fa%hom§18ér)t£tr$em\6§pablhty

B DR 4R PR L BP RSP EBps 67 SraSeR Wi cortai

théestmahbdxmmoractl on, a deoxyribonucl ease step is

carri eq'egfétm b dding 200 pL of a solution 30

cont a m-ng—rgleé of ribonucl ease inhibitor and 10 of

deoxyr .Tberﬁftqc&gfethemeﬁ ad eitheaast ﬂsakatwe@n%e,qqr%l@e to the

'dihtvbhﬁ?ﬁr\ﬁér@nﬁ@taﬁf &Qaueld eﬁ d|ﬁé’r‘éh§$ecéﬂtéfs36f irRé&tRR epithelial
| re 0- a

&8s BY BoRERu Vit thrsClBRaBNGRLCakines CaGas3 (ATEC HTB-

kB@Mn@MW—QQr(A?JGO:HEBn%)eaCtl on technique (PCR) at

the sa t V. | e

35 and” Shths dfietp E o 2l SrsS (RiE Rl b 5E386ng the

g &N, aqeprdiog danth PeingAmethodi0 cycl es of

anpl i fiTpgt | Qs CHRAUGEEE i tHBoP" 858 N%Re Ofsolubie raction, a
deoxyribonuclease step is carried out by adding 200 pL of a solution
containing 10 U of ribonuclease inhibitor and 10 U of deoxyribonuclease.

10 pg of RNA were back-transcribed in the presence of 200 U of inverse
transcriptase, dithiothreitol, of oligo-dT15 and of deoxyribonucleotides.

The cDNAs are amplified by the known polymerase chain reaction
technique (PCR) at the same time as a competitor by using specific sense
and anti-sense primers, notably the following genes: IL-10 and PPARa.

After 40 cycles of amplification, conducted in the presence of 1.25 U
of Ampli Taq Gold 5000 and migration of the different samples on a 3%
agarose gel, the intensity of the bands is determined by an image analyzer.
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of Anpli Tag Gold 5000 and migration of the different
sanples on a 3% agarose gel, the intensity of the

bands is determ ned by an i e anal yzer. 33 The

results are expressed in the nunber of nMRNA nol ecul es

for 105 nol ecul es of an internal standard: 3-actin.

The results, grouped in Fig conprise_t he nMRNA 5
expr esdhgresy aé% eypessed ém tf@ RyBber of sARNAemgjecyips for 10

hmléc@ééaraﬁmdmawsﬁrﬂawqﬁaaﬁn 5 putti ng the yeasts
or derLrY1at|ve§S| n _cont

gl hl the | nt est mRNA expression
epi t hellNg| TesYltss OrgHPed ing Eigh 1dodf ﬁe P :
analuesn:ﬁrieaaftat (deqmrrefeeemcd A)hﬁhd 3 rlnduhs after undet, refédrence B)

F\?} ea%%sgge?)?@g ivati s\?\ﬁa&ﬁ\té&e\/\/ﬁrﬁl’ig%testmal qplthehal cells

ave shown an
eﬁbtt‘@gemmcodmg foriheaardi-inflamanatary protein dled O ef er ence

i gnal in 1@ fRpianaies @ys ﬁg‘%%%ﬁsés cggyhaieAthe  tested

yeast, 5 desi eas

| Hoase(ysRst detivalivgs avhich Qﬁvéﬁhpﬁ’@ta%ﬁa&ééﬂﬁﬂséw(:l@!e' greater

C AV 4 Sinass ﬁ'\@&éfereﬁééj&gilaal designates an RNA fraction
These results

f h
actual Ly SABUORRIES 4 RECOIACTYARS CPrRYISIEs YoaSt ves of 15
Sacchar onfy designates\the iSoPryt geast afdherimiemdionp t he
| nvent i org dbglgﬂlﬁf;ese@{)%yt{%&)&?(S%%ﬁhz?@(nﬁetsecrergﬂgag%'ést and

of the gene ' C antl
cyt oki ne, 14 deagnateﬁ aadtNA &Qcmai?@@hammyq%ecerewsme yeast.

untrea reas f t
rPidsE OfaisUs - a&wm ﬁ?é? tﬁé yoast and the d’&ﬁv’%‘tlves of

and the derivatives ac he’ I nvention is

LEBRIOMHAGESACIRVISIAS yRast (ﬁCCPK’é”Q)rt@htHﬁt'E¥ent&)'\/a‘l‘9'é°e early

m’@kpi‘és@ldneaéﬁer 619 IRAPOBEINE 0%1% ¥aRrlg ot teAahY- |nflammatory
gnal . Qther results are grouped in Fig.

ex sSsi gn
B{OT‘ ﬂf@ure shows the nodul ation, dependi ng on
the pr éindedel] a0 wTNsparedy et tlherllwrateated cohtrohethe mMRNA

SRS gﬁ" e géasttyndgﬂﬁ d‘éﬁgéﬂ%sf Q&b |{o %IQe invention is

pro el n. expressi o
meseAtee dhant ér O@néh(hoaxls(Qﬁ)than@rdlaﬂe@r ahv@uehwlh\rqh already

( 3BFrésporidietoeaPERSSliePbeally bQﬁreﬁ%ﬁ@gr?éld Sacchar OWCGS

cerevi e extracts accordi g .to Lthe jny

seen, Zjég%n'ﬁsé' Sp@re t H@UFP@BI di Fd8-r & er e 9”@ ShOWS the

desodutaticrs delpenditigr on thye pedvided armbum@ bbyéast derivatives, of the
i cerevi si ae

y SRR SRbression & fCodiEtdtng PR MBI Can” of

Sacchallmﬂysé’sg ckd, dhe axaeessﬁamlwesgnaasusred giter iomealour (1h) and

"?ﬁgpmrﬁéer'ldhrgfﬁgﬁz ?‘ﬁéséxpo%é%‘?c?n T H’Bﬂ eér?d’ 'S%'c@ﬁaromyces

eS|gnates racti
c EPERMISFR @Xragts; accasdingnie the @@gn@%n@ Bﬁ gaqn, designated by

f teetdllewird] rdfbeneaschar onyces cerevisi ae yeast.

5 designates the ScPro1 yeast according to the invention,

6 designates a Saccharomyces cerevisiae yeast extract,

8 designates a parietal B-glucan of Saccharomyces cerevisiae,

9 designates a parietal mannoprotein of the yeast Saccharomy
cescerevisiae,

11 designates a DNA fraction of the Saccharomyces cerevisiae yeast,
and

12 designates an RNA fraction of the Saccharomyces cerevisiae yeast.

The expression was measured with different concentrations of yeast
and/or derivative.
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The expression was neasured with different
concentrations of yeast and/or derivative. 34 The
darker the color of the colund in Fig. 13, the higher
is the concentration if yeast/derivative. The results
of this Fig 13 show that the Saccharonyces cerevisiae
yeast %x %Cts accordlng to the invention frenaturel

‘0

i nduce 1tee 9aFERASthEs colgr 1qfcthgneplumis Himfde- ther Bighek is the
Ergﬁz&@mrat'ﬂmf y@gsﬂq@vﬁn@wed Ih n Fig. 32 con?ri se the
e e \al ue n 0 erence . .

oo 3 e iR Al Fig. JACEha that 1 Sheb R BRER Serevisiae
ye'aasisexiraaieramatdlw@sbo the drovenéion prematurely indues tthaahRNAs of
e ili e cod| ng for the nuclear
rgﬁégﬁ %@gi&¥89{°kﬁ ILQI?—)G t he foll ow ng

refer eer*@sre@@%$ greupedtind ig.ekd @@npyégﬂtesmmtexpresswn values,
d@’n'e"t?ddrVﬁﬁdeN\FéfﬁﬂéntVﬁ) aRaPneurRAHEFERINRRB Pafter putting

| evel reater I nes t erence Si

ddhe yRasts<or dRrivalivendn saplact witty the itestingt ppgmelgaégglls of the
3@@@@%0@@1@farttth@nuaéaﬂtddeptdrrPMRuve dry form 15 4

esli gn cerevi gl ae
desi gni oD BRI B - (el el BRotS SbsigRelpuabe tested
acyeesm’yagast aderivatives,emthicn Haveashawhi aebéliayed m@xpression level

g?é%%{lﬁ% @tu%e%f}hb‘?@fe‘?{mc?‘gi ﬁé‘u‘lIr onyces cerevisiae

d
es _a~“fraction of parietal
p gl ucans &f @&m&é&%n’g&*@esSa@@ammsSl@@ev&agt ScRyo1 yeast

desi gnates a Jdcamdind® b |r|i\%rn't|8ﬁ¢H adtRBAPIsthe! ns of

Saccharonyces, cerevi si ae yeast, 11 des|gnates a DNA

fracti on of %&Mm&gww'&y@a@r&\y@ yeashnd 25 12

desi gnat es Sardégfg‘haiésﬁcﬂieo nS@cfchSﬁQﬁj?@sO n@é)@ﬁ/st@a@r eSdpro e yeast
yeast. These res%jll tuaII show t east and

derivatives ¢°° 8rl&vce OE&@Q/ ﬁava?e 9/3%
accordi ng 8o demgnataeemfraotqn ofr&aacbatdmeycesmr@ssa@yeast walls,

a belated y 0 c
for the nduec F’gfeﬁa?ésr éce |0H @Pi%éféll c%ﬁ@ecﬁ §%romyces
expr essi on fcﬁef@\i‘l@la?é’QQQt and t he derivatives

accordi ng 49 ddigyriateentd Orfréc‘%ioﬁreéf erpdrigtd) 3n%nbﬁl%telns of
axis of the o%gl nat es, val.ue h al r eady

corresponds teAGHHa Q(@Qqséi‘?(e‘ﬁ%?%ﬁ/@%&expresm on signal .
EXAMPLE 8: 1$tdegjgraesya \BDNAffractien ot Sataiavomycesd eemlisiae yeast,
yeasts and of 035 yeast derivatives on the expression

of the genes i ng for 1L-10 and TNF-a in human

i nt esti nal 18lasigndtes arelRNA| Factiare®ff Saechsaropyres egdrevisiae

yeast.

These results actually show that the yeast and derivatives of
Saccharomyces cerevisiae yeast, according to the invention, induce the
expression in a belated way, after three hours, of the gene coding for the
nuclear receptor PPARGq.

Indeed, the mRNA expression for the yeast and the derivatives
according to the invention is greater than 3 on the axis of the ordinates, a
value which already corresponds to an excellent belated expression signal.

EXAMPLE 8: Study ex vivo of the requlatory role of yeasts and of

yeast derivatives on the expression of the genes coding for IL-10 and

TINF-o in_human intestinal epithelial cells isolated from biopsies of
patient affected with Crohn’s disease
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patient affected wwth Crohn's disease 35 The

i nfl uence of the yeasts and/or yeast derivatives on
the secretion of the cytokine35 1L-10
(anti-inflammatory) and TNF-a (pro-inflammtory), was
studi ed ex vivo on biopsies of patlents ei t her
affected wwth Crohn's disease or not. I ntestina

bi opsi dSeviBfidercapf te yeasia@ne/rsyaast ﬁ’@ﬂvaweesc%dhwsceﬁretlon

Cophthesc bﬁlﬂé§ell_0fl0n@intl |ﬁﬂl;§hlt"d&@ry2|a'#ﬂ£d' NFE @;ﬂfohhﬁammatory)
HBSS- enent e

||
Ve, ST 9% Mvo39R HIAPEAS dRimbalaneD cotras, Aeth %Nlﬁbﬁmhn s
ofdige@de dkfrtoder washi ng, the biopsies were put into
cont <clnibsly bkt lariegh A hafls A e i
r égohesedise¢ase anaof,sand Byereplagad foh@4bhrspisi HBS\SeCMF medium
t g e|n¥e?rﬁgg '\Mtﬁ’gﬁ%hﬂnﬁ’ ahd QWe@Ohﬁﬁn et B?fé'lﬁ’%rpfatmosphere

rnR or o mat i on of

roterns
s€entinipg o of &Oz;ff figiwashing: dhe diprsieywege put into contact with
i mmlry@bgw @.athé:lpaéwdénmwétf@emnn@@@tm RPMJ91 640 medlum The

t {
C Sybeiitafoial pboiiB Jbr snalvat: by El188s HhebigBsips Were then
d flgmadl in dvdér mraIKo;a)élthmlhextr‘éﬁtlorh/bﬂ'rn FEN/AHOB 08tot/5l%rote|ns
cer % ()
2 er e Snstatdh o0 T8 "GRseuch) & i) S‘?fk'%eﬁsd was, ahisyed by
omnmmm@gmly@mixslamf diupgmatamet @‘r cell gulturesrand ptthe proteins
PlegiratRee WrFfLIS ang Efcﬁglnsocﬁbr?atﬁ%%d rfg,n‘gr Rifutes at 95°C in a

L HEom B BIUROE dor N A5 1B & ByEpTOIARASSh SRpOPhenol

\F;MJSFT)EES’)G&SI?Q @/@B@ﬁ@rca@f@@ﬂan&fmﬁie;f&ﬁed Botug)aindll@solved

oy AR AR o SR BBt % Bt P fansterec

dldnuadElVDE febilirane d HybantiF,i Achelbsharh effharomdaiee Bietech, Orsay,
( %é X@ﬂg@ﬁ% %@gﬁ@?ﬁh&{eﬁ (Bhgfé? T%zg%@grrsﬁéﬁlebh%ﬂnama
G@IOtAﬁal Qsgay, (ELawe)\fpsn tour wéﬂﬁsv PPARoeamd ﬂ51ﬂu\@%re regealed

ﬂ%aﬁgodﬁ’ M}ﬁ hEsH|-PPA ?@ %'na 1b|-rai!>9|(§3ﬁ5ll¥cTMalaantlsera

r %iﬁ%%é'%f 1500 aeﬁné‘@éﬁw%gsgy ey q’&@}wéécér%gc 5ok nersham

ccﬂﬁaemomlndt?ch h@rsaﬁfaﬂuam@rtbn ef Btdma>bthF§J$1fn (Klmtdak) with the
clte el e

P RLERAe PRbRES Bel by el R ARAMSHONT phs EnReh o

Cr ohn' §igh. §_6aaed( 47 eshaw rhbes@sﬁadobhauﬁaéalfmmybﬂﬁt aodt $NF-a,

39eéb§&h9&#"l’h€' 5))@ (ﬁ‘ ﬁll%r oH‘r‘i’ét&gtlﬁ&Fé%§ fﬁ%agrrf&ﬁn{sﬂ Bf cytokines

smreﬁwb@g/nﬁeEew 99@& cgmrzqnd,setaéhe f’@@ﬁ;sé'f%mﬂ@t ¢fghe biopsy

tlom 4 ﬂéﬂﬁ#ﬂ laffected wath @@hh\é&jugﬁaseﬁﬁltﬁa acuﬁe Ppase (lﬂé@l@cuﬁ:le) ona

F PRI TorSSiGE P LRy s oGl Esanthan Tiealthy pptients
d¢whitmeirals). A BaAAndicates themehn St weasgreaentr evi si ae

yeast, |, ke figures:

-1 designates the Saccharomyces cerevisiae ScPro1 yeast
according to the invention in an active dry form,

-3 designates a Saccharomyces cerevisiae yeast,

- 8 designates a fraction of Saccharomyces cerevisiae yeast walls,

- 11 designates a DNA fraction of Saccharomyces cerevisiae yeast,
and

- 12 designates an RNA fraction of Saccharomyces cerevisiae yeast.
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- 12 designates an RNA fraction of Saccharonyces
cerevisiae yeast. 36 In Fig. 16, the ScProl yeast
according to the invention md@iplies by 2 secretion
of the anti-inflammatory cytokine, 1L-10, by

epi t hel i al ceIIs of patients affected wth Crohn S

Slats ie:flfg 'amtcli?e;]n S?:E’!égﬂgﬁ%ﬁtconp@ﬁg ,t%vitrtme? |r)ven? on rXultlplles by 2

csecmpnndf nhet anﬂi-lrﬁﬂaﬁlrpg r@}tgkihé ¢lar10i, etoly aepiithiehialt kells of -
PRERBR LB B YRR 883k Femfo, 46 e it

nd)eattlayus;mtmmjs ianck avthe then negatweccmtrcdn( -pfcarrasponding to the

| ?&éﬁﬂj&%ﬁ?ﬁ&t @eLrVe&%L?H fﬂ? pre%.réY'l:c@of (9'%1}{ gﬂ?ﬁgwﬁ safild.S

Cr ohn' §'Qj|1§e§B@N%ﬁhatﬁhﬁe‘~ﬁ¢£f§ﬂ oypast@ceerding o thshinvention does

th@t Qalige érﬁﬁirﬁﬁ'ed&a% $he lbchétior af ithél&irbvirflamAtfato ?;Ty cytoline,

e

ﬁg\#‘:gg ,bg'n%\l%% s d§ol9g.=g£ {rgnbﬁg(oﬁqﬁe%, @gsqa?engsy cted with

d@roha’sldlseesmoanmmmmaonnSePrmf araiarrecot thie othet tasted yeasts

spr J5d by @v‘% i&dﬁ%@nﬁ%%gr% TR o csl 0,

Fr ance EXAMBLE®: Stustyefandlgesioproymsrtie _f easds and of yeast
dWeroStl\/Qgsiﬁ atﬁﬁltr e rm)?iei of Sofdracidis{gisishd O
afrmal rnmousce COIdr t 1 Orns orie week pPDel O e rne

exper i #kBealthydatsre kept in a nunber of five aninals
per cageEqiipmer®afd methddpd ad libitum Al the

of 't he MR APPOIS PBMAGETS CRaRs BNGTLATPER®. 198069 Weishing
t betwesret Taand 1200 gﬁaﬁwused daing thest hestSt Tioky _ragé araiaoclimatized
oL SR ST Mo BRI kR e siberiBhe, TRy ars kept in a
t membensf five/anigals perraageowih wateri arelfood mddibituime All the tests are
aRbARGed %c@érb'irgéafoe%ebﬁécgﬁﬁ%i{daﬂggé e tl‘né‘Uo?t‘Frﬁk@@ for Research

pressure requir ehavi gral response

Tand hicek lstues<of the lgtareationall Asgociatian &t e Study of Pain [6]
d lfl:??%hgﬁlbﬁ@ al’té/tta'gé?r\‘ﬁo?:?rgd@vdl@f* ﬁfhlgihé)c?lglébr’??rﬂ %fgn% animals.

[ Vi S se is

char ac#ZEld?L‘f? h%gen§|ﬁ|vﬂweoqetg CoI8Pt i on gf t he

body oNdcirzepmlnnma‘l thanahimatd esaekt}matedl by enedsilwimgntile intracolon
C%P%ﬁs"i‘ﬁéi_h afrb?pfﬁaﬂbfﬁ % Péﬁé{\gfa?al gBﬁ&%' Emfs pressure is

S are ane

algegereéed dox g@inr@zial rsmomrw tﬂﬁ?@flﬁa@ﬂ thenirdigtion of a balloon
( HtrRRICRE ikCheddiéh. iTh B&w.ﬂu&%??é&p%n@é% EhQn%%té}}ked by a rise

Bour du I ntrarectal rout

oo HE TarParion o Job Body el dne BBImE e Foerly Ve Rgominal
agoatradiiovh C@dri’@pﬁindi abt aeherk t cortiaetibase[HH].t Mhet aats are

ornBsfRAcY Ralnt T oflte Shodthsfie Tol'EinupHS) jls® o Salloon

c §prepacsd ascojdmgdottbel procesiture ldescrilwad by B@uodn [8)) is inserted via
( BnShaARtalToULER ah %%ssﬁrf%aé&e ?ﬁbsgl?lgr\h&a)at 7 cm from the

I ncreasi ng pressure i s conti nuous

t ﬁ.nggeThﬂ Gagreter iscatiaghedrterthebase ertheﬂald Méthy anratihﬂgve tape.

Dr/ﬁ@fé?lyﬁlrﬂfte§0th@?a€§c af@ﬁl@b‘é& ih the AAENBDSf a Plexiglas box and the
nlhrc]eltgrt 'grc%%ngg{r% to an electronlc barostat (Distender Series IIRTM, G &
J Electronics). Increasing pressure is continuously applied until triggering of
the pain reflex or until the limiting pressure of 80 mm of mercury is reached.
3/ Administered compounds

The yeasts were administered by forced-feeding once a day for 15 days.
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The yeasts were adm ni stered by forced-feeding once a

day for 15 days. 37 The norphine injected
intraperitoneally at a dose o871 ng/kg is used as a
positive control, 30 mn before the col orectal

di stension. 8 groups of rates were investi gated: - 10
control_rats recei.vj B 5.- 1 S rece n he.

ot ancHiBEPRG stk Mrapgringra)y 3t AASERL Hphds used
1Gasr apositiee eontrolg 30 hmnab&fbneethérgolcﬁeaad) Histenssom ( 100

pg/ d), g{?g ?'??t%s%)/er r]nQesrt@ d’E‘CEI ving the SCBI

strain { (referenc 10 - 10 rats
recei vi-ng t1ﬂecdr\ﬁr@! eats aeeaivingdiBS,ScProl (50 pg/d) +

i nst ant.aneqgs rghsY redeling ReP Hstantahésiis'd rsEPr&ﬁC(qoé) ug/d),

- 10 rats recel ving one’i nj ection of norphine
ng/ kg, 30 feferen& Bre distension) (reference 5) 4

Resul ts 15 1Bi gats2fesdiving ﬂfetdtﬁlv@neghasd:’rbhafstrbh\e (100 ug/d),
ScPr ol yeaz sl |t§ I nst ant aneous dry form

admi ni st er &F HEOAE @reference 1) or in conbination

with the SABlratst mewir(gtkfeeﬁB@Bdestm)n (H00dug/d),i (tefeeartceVd®

the parn popeot srerndans) ASft ARl By, SREITRT uoia) +

reduci ng t instariapegus dry SCBYi (50e4gid) §iaalns @fer@npaﬂéd
with rats yg Mfé Cr’@ce@'ﬁﬁ Bha'lﬁgcﬂ@ﬁ <§1“O|ﬁ‘io‘ﬂ;‘.>lﬁt'18"(‘10|mg-mgjE 30 min

following re are %/en [ nercury

compari son Qrﬁ 'stﬁ@S'eah retarence o) 53 07 vs. 53 63 9,

p= 0. O74/fR§sa|fse |nst ant aneous dry ScProl strain -
(reference,d) 66,53. 36 Vs . =-0.04 for . .
Lhe. contimad | e o nta Aendiang dpst <P, SOPI weddt in its
stingtantaneo(s en‘rg rfenn,eadm;nlste?’ézjz aﬁme\/eref&ﬁ@wcﬁas 19 or pr@ofbination

it {1, SEBIAR TN aF Pl 1By O RAERF e 2) on

ar a
t Hbe ten hang @@pragsessmmmlpmaﬁeepthnem@m therehyssignificantly

atreabéngoﬂh% BErchpliBA k&t Vikédrah g ast Bompardd wnﬂhf rats to which
22. rrercugglda The instantaneous dry SCB
n

st'}oéh'ﬁga‘(l’%a‘i”ﬁmﬁt@ anal gesic effect in heal t hy
rats, TiheSdlidingvesalts ary givel il .dh 26ercliry asthcongpdrisgn with

V|tﬁéﬁé%hypersen5|tlwty 35 11 Equi pnent and net hods
rague Daw ey rats (Charles River, L' Arbresle,

France)- W&i5dBigvheddneed.01ps @0d faomeglnﬁtméamm dr’&hScPro1
rats werespginl i (FRfdréfck § P
- 66.5+£3.36 vs. 53.6£3.9, p= 0.04 for the combination of
instantaneous dry ScPro1 and SCB1 strains — (reference 4),
- 72+2.59 vs. 53.6+3.9, p<0.01 for the instantaneous dry ScPro1
strain — (reference 2),

On the other hand, this effect is comparable with the one induced by
morphine — reference 5 — used at the dose of 1 mg/kg with a pain threshold
of 72+2.59 mm of mercury.

The instantaneous dry SCB1 strain also induces an analgesic effect in
healthy rats, 70.6+3.10 mm of mercury p= 0.026.

In rats having visceral hypersensitivity

1/ Equipment and methods

Female Sprague Dawley rats (Charles River, L'Arbresle, France)
weighing between 175 and 200 g were used. The rats were acclimatized to
the laboratory conditions one week before the experiment. They were kept in




the | aboratory conditions one week before the
experinment. They were kept in 38 a nunber of 5

ani mal s per cage with water adf food ad libitum All
the tests were conducted according to the
recomendation of the Commttee for Research and

Et hi cal |ssues .of the |International oci atj.on fo
LI NGOTREY L AMAIAS Pa] Cags BAD Weist 50, B0d AT the tests
asweregeordudtbd acoordipgctndhg ireosmnterfdatioreof tiwe aComrhittee for

R e AR 2 fléiks b 5reBHeBER ARLodiAFHdr e Shuay of

buPginaitt Goeatepreauticris mgre daken last kaga(ds tine Hwiggr cgrditions in
5 ‘“Bogdleﬂw 9\95618%‘# mlﬁmzé*a é:oﬁﬁbﬁ'?)fggl . ﬁn |5rom the anus

nimal s recerve or 3 days, 10 1
mof Roinducs clien snmrmnqrsanﬁltwyupf dhemlﬁnnbutwashmgs with
(Pbutyr@e The “"healthy" animals received a saline
sol utig

/ f th [ ith
accordl%g@'{;{gs |Egct@rg%1tlgé{e§ %E:I@a\%s y@itsg&régu Cedinto the
hasolow av 7 ope fraim thepanes aad the ahimate receised twicedaily ¥or 3 days,

er .Qr tr | cej.ye
10 D, off 8520, A1 <odfiBp Blyfrd el Bitbcheddi B fbH 6.9). The
dai‘i?lealthyi’eammaisRﬁcehlleﬂraa‘salinee@:éuﬂmd the PBS according
to th d sl
0 the a‘FFeélFr%ﬁ f ?h@sa@?ﬁélﬁ \Fwtlflhg}ﬁla ek I? a:’c‘f&rqu to the

suspended I n a ut| on ations
bdﬂyﬁﬁf'enor of sal i ne solutions begin 7 days after

the firgg Fcﬁ.fp%elﬁ érﬁrﬂﬁIsrl?awﬁgD(/lséel‘éfPh?per'EBﬂsmOl'ty Were used (n=10
hy ersens L

1 £
15 pussaiPHG)- dind fbateR caiimaln recpied T g o yRessS by @Sstrig forced-
dafpedimgf @neet aedayolforc 16nddysd. | Bieé eosatrodanihalspecefved the PBS

5k o SR T o 4 g o
raﬁcﬂutncm:ef NB& PBsinstilations pf butyreter ar of satiné \sohions begin 7
ﬂgﬁ”é@éﬁﬂésnrér’ ﬁbr%op fé?idlﬁngWol 84k adys( T8 d %CH pglsensitivity was

erence , active
20 drfye%ta@d ‘(‘hd@ywﬁ% the begipaingRidne treatment w@ anypeal route, ie.

r ex days Before HarbolRipstifatidhy. ScProl yeast (100 pg/d) -

(refere ég?:!'iﬁ f ﬁﬂiats rec i Vi ng i nstantaneous dry

ScPr ol {‘l %I? E 'egﬁé‘t"g $ineous dry SCB1 (50 pg/ d)

- (ref Bevare grpups oD rmats sweex estudied. nbh@hnumerical references
%ﬁﬁt)F 10 rats receiving fibrates -

(réger ncegﬁlg%}? Results It should first of all be

25 not ed t hat oiats raceiving PBIS c@nyol)t he pain threshol d
- 10 rats receiving instantaneous dry ScPro1 dry yeast (100 ug/d)

— (reference 1),
- 10 rats receiving active dry ScPro1 dry yeast (100 pg/d) —
(reference 2),
30 - 10 rats receiving instantaneous dry ScPro1 yeast (100 ug/d) —
(reference 3),
- 10 rats receiving instantaneous dry ScPro1 (50 pg/d) and
instantaneous dry SCB1 (50 pg/d) — (reference 4),
- 10 rats receiving morphine — (reference 5),
35 - 10 rats receiving fibrates — (reference 6).
5/ Results
It should first of all be noted that for the control rats, the pain threshold
in the test on hypersensitized rats is below the one of healthy rats.
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in the test on hypersensitized rats is bel ow the one
of healthy rats. 39 The instantaneous dry ScPr ol
yeast, taken alone or as a cofi@ination with the SCB1
yeast, show interesting analgesic effects in the
nodel . The nunerical values are the follow ng:

Ref er ences. nm of nercur 6.54. 27 p= 0.03 4 594.33 ..
e 6 oot el aneous iy, SeTe ek dak e alfieRr 44 B Gmbination
r agittottat $CB 10feadt, xhiow inferpstimeahalgesicaffelcts idehtimadel.

witht 0 r i I rats. The anal gesic
ef f ect hﬁ}]edﬁ@'ggﬂgél Q’aﬁ@eﬁgﬁkﬁg f{)@é@a lvalent to the one
i nduced by nor phi Referehtgg. 26 nor eovenmfioescusy st rongl y
anal gesic effect of fenofibrate whj iBcreases by a
factor 2 the pain peﬁcepti on thr esh%‘f%t“iér?%r??% havi ng
vi sceral hypersensitiévity (704.48 p5948Da3y0.020 This

[gzﬂ: ; tmmfyeb?@t fagsorpgige téa’llfthbgiﬁﬁr\]@ﬁ’t%ﬁ dll@ﬁAllePéét?rdtiBnt B€ a pain
Conttsntion Jexd ieentiel Wit dhé onB; abSeryeL ALY rate The analgesic
Cadffeetindaced biatheoyedsts ideeqUivatent &sthécord indocsdiayn monsisine.

d - 6 h kS ,
Var Dol 28 MerolRR Snohise 4 SroREy ARBESRT gfEr At ToRbbrate
Nawhioh dnereageiyt arfastod® Mec paior pencepties thresbold\in rats having
Ak _ ad )
obraeratipereentitily RPOERABUDOBDIECL Vi 22 ! Pact i on

Nat i onal és gesutl.eenfirers e rlecebibefaRARereceRtasin the modulation

CN§evhd viz@efal phth.4) A Saccharonyces var. boul ardii
yeast obtained fromthe strain deposited at the

Col l ection Nationale de Cultures de M croorgarismes
under No. CNCM 1-3799. 5) A conposition characterized
in that it conprises a yeast according to claim3
and/ or a yeast according to claim4 and/or at | east
one 15 Saccharonyces cerevisiae yeast derivative

sel ected fromyeast extracts, wall derivatives,
parietal glucans, parietal mannoproteins, |ipid yeast
fractions, yeast nucleic acid(RNA, DNA) fractions. 6)
The conposition according to claimb5, characterized in
that the yeast is in a dry or fresh form 20 7) The
conmposition according to claim®6, characterized in
that the yeast is in an instantaneous dry or active
dry form 8) The conposition according to any of
claims 5 to 7, characterized in that it conprises

bet ween 107 and 6.1010 CFU, and preferably between 108
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and 2.1010 CFU of a yeast according to claim3 and/or
a yeast according to 25 claim4 and/or at |east one
Sacchar onyces cerevisi ae yeas40derivative selected
fromyeast extracts, wall derivatives, parietal

glucans, parietal mannoproteins, [i pi d yeast
fractions, yeast nucleic ac , fractions.
9) The conposition accordi ny of cI aims 5to 7,

characterized in 30 that it conprises between 1 ng

st LA ShBhTRLREL Y cdIELNRR! shalf) d8Bfsick. 3t SheColection

C |Matmnaleade|mtur@a dé distoopganisSaes hmderrpbe@N,félvldﬁ&ﬁGae
yeast 2?erAV35bé’f%r§ g?&g eerdvigae W%ulafzﬁ Eﬁ‘&lhsde;‘!@nbd at the

derivatives ari e arietal manno

Gl ationaie e (Casres daMidbigeaissas-nser ARA NG 3799.
fracti B?nSA SuctBarorhy etsse;evaéw@aéo?ew tdb@élné@Cﬂbm rtae strain

t
S Slsirtinga et Hie PR o Saforiie te. Gy irel Rl fraBpisies under
arNJbS cﬁNGMWbBBﬁ&cqu caI and/ or functional ingredients

and/ Oy a o ' 4 B r i _
acti ve i nér %hﬁﬁk‘g \%agd%;bg/lé}ﬁu %e%lsg? gﬁgeﬁﬁ&a fiéh the strain
ardepasited al}herﬁelle@@rbmataonajm@swltwas decMiciporganisnaes under

ofNg | gﬁ,}ﬁ:ﬁ g9 for preparing food conpositions
i nten e or 1 nproving gastro-intestinal confort

and/ oP) | nﬁrqgmp@slmqn eRanagtarized dp dhatibgompeses a mashaccordlng

CQBD@I%th gn aﬁaﬁﬁr i ?ea%to a@Pdrdwtig Gcb?'crﬁm5 4t @nd/drofat least one
ended or [eatll

ShiZherneds ey e Yaess fabyaive YeigdefTion Veast extracts, wall
fWWaW&ﬂ phristaldghusans, gasiétad-manesiroteds, dipie asast fractions,

Seallfutist igRERTERA) [iahoaseor T to any o

l’ai s eparlng a drug intended for
t r eat Big ahd/@mm%m@ngrqm ol abajmed, wharafitedzatkins that the

of, eta§€||s'|ﬁtae§|’y'd?€f ésﬁq‘bﬁﬁt ed by a condi tion of

h pera eS| a The use of a conposition according
to any of TBE HPasitiqn, aggordingh &e Glaim Ke C)h@a%‘ite”%eq i éhat the

dfy;’sagflsfm%ﬁhnét@htaneb@)s dW@ruaﬁ\/@a@orbﬁhng to claim 14

wher ej east i,s in an nst r
et B ar ﬁ?ﬁpmp%éomq—recoa@egi? agveiﬁf@é@ﬁfﬁ“ B chafhcterized in
adbat mucngmrxseametween 118 rend16.108° CEUpfand prefgrabiyt between 10°

DS, 10TTEFLL6F & {Ra! Boi 8! Hilinf 33ndiBF B ye38E according to
1®¥rignd 2ndioroatieastione Tﬁeccuworaw@m oFFQﬁQVIﬁ@eaWa‘éif derivative

gles?z:ltfltgttecll\?féélgt %aé’tf ekﬂ&ct%egvﬁ%lloﬁjgﬂrlﬂlgﬁvesgo 5#&%1 lucans, parletal
L BhgnaRTateins.  RaldayehshetaeianS: waafgn@%egc 3@9%&2 DNA)

cdrm:tloas ng a yeast according to claim3 and/or a yeast
cer oveli abhg sBiboRbn oRtod so PR sRiRs R Fe e iBized in
eihabltcgmmaes bgtweemadimgsandptd 'geaad pyefecably between 1 mg and
1 g of a yeast according to claim 3 and/or a yeast according to claim 4 and/or
at least one Saccharomyces cerevisiae yeast derivative selected from yeast
extracts, wall derivatives, parietal glycans, parietal mannoproteins, lipid yeast
fractions, yeast nucleic acid (RNA, DNA) fractions.
10) The use of a composition according to any of the preceding claims,
for preparing a food supplement and/or a probiotic and/or a medical food
and/or a neutraceutical and/or functional ingredients and/or a cosmeceutical
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25 parietal mannoproteins, |ipid yeast fractions,
yeast nucleic acid (RNA, DNA) fractions in a form
suitable for oral adm nistrat4bon.

and/or a pharmaceutical active ingredient, intended for humans and/or
animals.

11) The use of a composition according to any of claims 5 to 9 for
preparing food compositions intended for improving gastro-intestinal comfort
and/or improving intestinal flora.

12) The use of a composition according to any of claims 5 to 9 for
preparing a drug intended for treating and/or preventing intestinal disorders,
intestinal functional disorders or gastro-intestinal diseases.

13) The use of a composition according to any of claims 5 to 9 for
preparing a drug intended for treating and/or preventing pathologies or
disorders of the intestine indicated by a condition of hyperalgesia.

14) The use of a composition according to any of claims 10 to 13,
wherein the yeast is in a dry or fresh form.

15) The use according to claim 14 wherein the yeast is in an
instantaneous dry or active dry form.

16) The use of a composition according to any of claims 10 to 13 of
the yeast and/or yeast derivative at a daily dose comprised between 107 and
6.10"° CFU, and preferably between 108 and 2.10" CFU.

17) The use according to any of claims 10 to 13 of the yeast and/or
yeast derivative at a daily dose comprised between 1 mg and 10 g, and
preferably between 1 mgand 1 g.

18) A kit comprising a yeast according to claim 3 and/or a yeast
according to claim 4 and/or at least one Saccharomyces cerevisiae yeast
derivative selected from yeast extracts, wall derivatives, parietal glucans,
parietal mannoproteins, lipid yeast fractions, yeast nucleic acid (RNA, DNA)
fractions in a form suitable for oral administration.



