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WO 2004/ 089115 PCT/ EP2004/ 003736 -1- Synbiotic
conbi nation The invention relates to nutritional and
w@b@nosaett i cal conpositions conprising a probPOL/ER2004/003736
and a prebiotic, e.g. non-digestible oligosacchari de,
and in particular to synbiotig. conpositions; to
nmedi cal applications of such conpositions in pronoting
gut health, in 5 particular in stinulating the imune
S stem. .in, conbatlng Candi di asi s, in aiding digestion
Synbipfic ON"and in alleviating the synptoms of
Irritable Bomel Syndrone (IBS); and to a nethod for
t he production of such conpositions. Irritable bowel
The syedianmelLi¢$S6) nutstionbedracsernzesitioy] cbshoritioad ceraprisigdg probictic

nf ort, bl oati d alt d b L on,
and & gP&TPicaeic, RO =5 ol Rrader s B o8 et S BrbIe
comptbsnﬂlcﬁﬁ to ﬁennsalla@pncaman@baamud@&rpbﬁha& inGrém&ing %ut hleglth, in
partipupf afmuilon oo Wit B eSbrra SotTERiont piing digeston i
genérauvan@rn al%@%ﬂh &te@hfpﬁorﬁ@@gﬁﬁtablbmel Bhedrdine QIB®Y and to a method

I mat el y about 25% of the Western
fort?)ebBrG’FjH?tf %‘SC?@W {9%§ni zed as a chronic condition,

whi ch may have profound effect on patients’ quality of

' ' ffecti
it e B oS I S BesnS ePhu P ool iscomton, biosting,
and Qﬁ@é@ BbivBDFuREtion28dH sti4trni M/dr%‘?arﬂfefae%ére%fre tHRSe Iqroups, of IBS:
iotics are mcroorganj sns_such as | actobaci d

Congjopia Beacioaiieat I (G HsSnake BRNg 35, Ar BS) and Kaithea;pregominant

IBS {DVIBS)Y TRE phdvalehbé 6618 diferdiny cdlh@), %We@f}ggc%r?régjd?ésddﬁgest that
| |

tion, Research has 20 sShown that
the s bia SRE S AROUE A Of e WSRissh Popieiics: 1S recognized

as a@Hioni8 €driditlof! @hiel ma9Have ProTeLnd e bn PalidHg %ﬂbﬁ’cy of hfe There is
bacteri a and yeasts, Probiotics are also all

ege
an ugengfipeq for effpeive mwén@@?mch%ﬁaf@pmﬁ@aﬁm ea@reéent@ng or
ameNdrbfingiihblefbls@f ys. by reducing gut perneability and
by enhancing local intestinal |ynphoid cells involved
in imune responses. Use of probiotics have been

Probft¢8 %?é %ré&barﬂérﬁ@ Byérpd @cﬁ:@gcmlra?ﬁtmba&ferléjhfﬁfcﬁ tPa%ﬁeflmaﬂy affect

and for enhancing 25 the recovery of the commen
the hestbyimrspyngfts intestinali micipbiat balaeee and a,cqwg elae%tnonogmafch has

shovatthaY brb]éxoh@?rﬁcr@b@gmg%r&aﬁ n@&é ﬁ{eeéé)n?d%sﬁlbh gf ﬁ@l);;ut microflora by

trials wt €r0|ot|cs A nu Ive

out-GampReling subpathegeniphaciariaans yYeasts. Perhiatics arsalso sllgasdity stimulate
the n'ﬁhﬁ]i‘le“s%‘t@h?‘ iHexamBldin ga}lém@ QitA itk alH@Fgg? B fdubi bg g;ﬁt permeability

fi dobacteria specie pronotion I ges

and %y 8nanshd:psal inteding lyyRhcidcelsdnerd mtlmmunmresnoaa@sa Use of
prob%ﬁéé FAR Sedi RRbALG fo‘?%?&%&%xls%n%"t@la%éﬁ%f l&)%rrhgg |%dJor enhancing

selected few strains
the reepvesy eirthecammenasl rinwfloia affey abtlleMqﬂhel‘apyaAmtcammogenlc activity

has ébll Qé\?&érﬁbﬁ%tr‘;a? dlﬂ%ﬁlnlg:éﬁtl)al% ltpréb?otﬁ:rsuc' al for the

oglca I cacy o nin situ. In order
for the strain to inplant and establish itself in the

A nubiBeP S i€ deiry PR drith8nhafket claim to contain particutarly high counts of
certain probiotic Lactobacilli or Bifidobacteria species for promotion of digestion and a
healthy immune system. However, the full range of desirable probiotic effects is exhibited by
only a selected few strains of bacteria. It must also be borne in mind that the survivability of
a strain in the gastrointestinal (Gl) tract is crucial for the biological efficacy of that strain in
situ. In order for the strain to implant and establish itself in the intestine it should ideally
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WO 2004/ 089115 PCT/ EP2004/ 003736 -2 adhere to the

mucosal surface of the A tract and be able to survive
wo b@4osgouirs of transit, such as exposure to BCDRB2N4/003736

and bile acids. Because for exanple Bifidob2cleria are

suscepti ble to oxygen and hegi, their application in

5 foods has been limted. Therefore, there has been an

[ ncreased interest in probiotics, which show

son 0 M58 L By DO s B S g o vt

sucmas exposseciohstomacesnd madﬁshave a beneficial effect
on health. For a food ingredient to be classified as a
prebiotic it nmust fulfill the 10 followng criteria:

Becalserfor ékwnplbelﬂmﬁéabw e sueedptibRsierdxegen and Rext, their apphcallon in

straoin se| ectiv f er.nent ed
f°°‘%3'a8.?§e% R, Pheref? f‘ﬂ%%hg%ge%b%m%sﬁ@ rfergetin erapiotis, which
shomﬁeaweaesscarmmm@é nérendl Fxdgpbsdsinguch as | act obaci |l
and bifidobacteria, which are stinmulated to grow

and/ or becone netabolically activated, iii) be able to
Pretidticeraré hen-cidlestible fdﬂd%g)%b!@h@ é@\/\@ligd)%aéchahééé %Hl&f he%ve a beneficial
asin for _exanp

| e
offe GBIt S Obe b el P cleSS FRAiat biRGetiG St the

follommr@mr@anlmﬁﬁeﬁb&ﬁyd&ﬂ RACHET ébsgﬂ)‘éd u'f\t s'fr@mt&tlnal tract, i) be
Iattt fbutefgg reb|0|cs i's the abil E{V per si st

seleclyar'gUneHed y epger p dgytesh ngmberRf PO&ﬂtlé bﬁﬂﬁf'§'af%%jit@r@
comm‘entéleto ¢ cdién, tshieh as Ia%tdbfammrdrﬂ' bifiddbast@Me N hicts Bfetftinfulated to grow
and/ sease stf\tqog Inc udi nqg col on cancer and ul cerative

gupegome metabodcslly agtvated; i pe @hle thialpiihp selenicrmicrafiera towards a
healﬂ@'cﬁl‘hp@ﬁltlbﬁ' ebydHéreadiRg, TBYexginie, @iﬂlhib@?@éfté&%hér@lgﬁc 5pkcies while

t or maintenance of such di sorders

reduERg pORS e

Hyemicoerganigms sush-asattesidessubst rat e i n the
prOX|naI colon and as this is degraded during
bact er i fermentation, protein takes over as the

A degirahle aﬁ&%tft% forsnieRinlics is esailily i pareiakipwardsshe digtal region of the
colofi. EHiPRYiondTehS bGﬂE @ﬁessﬁéfof I%ﬁ?lh%’f sglerBf Gir&hif d E‘éé&bﬁéfeg Mcluding

i ncl ude toxic and potenti a car cl nogeni c CO

colog GRRres ang Hicgeajive &ﬁi'fﬁn [tis taﬁ@gfﬁrﬂ@témﬁ micrefiqsa untlw region of the gut
may Bla%%ﬂhpbﬂ&ﬁ%@uﬁ tm@aﬁse@ OMmatttdMahsd B\g%]l}’chfoci’étgﬁi%r% Plgl*seteﬁ\é

m Xt ur e particular probiotic wt
carbplpeiratpig theyn@la feranpntable aubsjraterin éea prokienah lepn lapd as this is degraded

dunrig'BHc@éHaP%rh@ﬁta%ﬁﬁ Vdé(‘.ft@ln tgﬂ% m)epﬁg Y @Jhﬂﬁnﬁgrrhérﬁgole substrate

mcrobials in ancl
toward§y pRedistal fegions. Tmﬁaprpd@@s of bacteriad prqiels onetaleoliessineigde toxic and

poteﬁﬁ‘!ﬁy lReRefd %hi%lcomrﬁ:%ﬁ&l{ &ﬂ:ﬂ'a%@mh?&dtagﬁn%é angghg’%f’ &%Sompounds.

t he prese invention pertains onpos
conprising the novel probiotic strain

| L
Pres{eﬁ‘tgﬁ\%ﬁﬁb gléayé P\&%{B&ﬁh{h@%@%ﬁgg i %Qr%é%faacgﬁ?g{l%hé}%raﬁotlc with
prebiptigs/kas tb@@bd@ew bepeficidingffesiibe hasthy iokrovimglthe suhéval and

implH&tRRSr Ale RHEBESIs in the GI tract, enhancing the survivability of the probiotic and
also increasing the beneficial microorganisms in the gut.

Hence, the present invention pertains to a composition comprising the novel probiotic strain
of Lactobacillus, deposited 28 August 2001 according to the Budapest Treaty at the NCIMB,
23 St. Machar Drive, Aberdeen AB24 3RY, Scotland, UK, under the accession number
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WD 2004/ 089115 PCT/ EP2004/ 003736 -3 NUMB 41114, and
one or nore prebiotic(s), e.g. one or nore

wom4dsgest i bl e ol i gosacchari de(s), herei naf t BCT/EP2004/003736
referred to as the conpositions of the invention. The
conposi tions of the inventiayimay be useful in
pronoting gut health, in particular in 5 stinulating
the i mMmmune system in conbating Candidiasis, in aiding

era n alleviatin tons
NCIEAF Ol S0 ) e B dag e
oligemasclwmide(sg,chepeihafter refeerepiodsitHe cnthdshiens efthen®idhgol a
1500 bp test vyielded a sequence as described in the
Exanpl es hereinbelow. This is one of the 10

Thechmpasitiend czﬂm@lrfveﬂiﬁdﬂf may Bé ubdval is tpfc&hcﬁt:r%&jl@ﬁéﬁlﬁﬂ it p&taEUlar in
and. di scl osed .in

cession nu
S“W%f%? A aleahin ﬁ@aﬁ%ﬂ idigs's, ippiding Ligastion ggneral, and
in allewiaking eteysympieras @ﬂrrmtam@ Hiwel 8 edremeeiBd)n addition to
exhi biting characteristics typical of Lactobacilli in
general, Lactobacillus strain 15 NUMB 41114 has a

168erNIN@Qu§rw‘ i Wwa bgrried @Q?@ﬁ e plréddc@ af@ bR ubhcing of a 1500 bp test
Candi da s eC| es to a

Vel e R a0 o e RS DS AR SISO T PP TS

charbuletifiag fedtgres bﬁtﬂeaéihéﬁ'lf d%}%s@éﬂjttjﬁo%'r iﬂee@l:cégélbﬁ’ heﬁwbensmef@ 41114
1S Stral n.

ef f on
and BABPHAR BRTEOBRRR ARplcain be. BRRRA1428 Whsis hereby
incokpofaed bpbdferege@w h of Candida in any region of the
body. In particular, since Candida is considered to be
a causative factor 20 in Irritable Bowel Syndr one

In addlt%‘ﬁ)to e'xhlbltlﬁg %ﬁé(r*a%%@ﬁbsttyﬁ&alto‘i‘" L§ct81§é’dﬁ|x wﬁ%én@ré\ Oictobacillus strain
NCIIbE |Ilus could be enplo intre

ﬁa 2 PWAET SRS IGPORREYI G @oca@éb'@m SUPW§S$|@@ the growth of
Candlbé\%b@é?é’ﬂo'é é@gréé haldt M@sﬁﬂé&rﬂeve@ "throb«?g e ogpéc | ||ldl:5§)tlc

stral n of i nvention" refer to the

Furtgrmere, t%*éwglirtee%ﬂddﬁ&éﬁ?d anbiolies bave mmeliratioagrowibf thigstrain. This
unigtle: é%bﬁﬁﬁbr?@%rd@érﬁ@é carfd @%iéd'tH%oﬁBé?uﬁb%snrable e growth of Candida

Equi val ent Lactobacillus strains"” means any s
in any{ggjoR §f theebashalnariqulas: sieee Qendida ﬁ@@nﬁder@dﬁab@\aecausatlve factor

\r
in Inﬁg’g IB‘r?g)gI g&&«g‘rﬁg é\SB?S Slﬁﬁg@g%é&%%ﬁ?ﬁ%ét&élﬁ g Lactobacillus could

be egpiayed i1 treatimginsiprryentieg; fnet diserdes t et racycl i ne and
related anti biotics. Lactobacillus strain of the

invention can be live, attenuated or killed. 30 As
As ugebengy Bierferns d-actabacilles strajn NEHWR 111 4feor “Lagtebaciltus strain of the

inverSRAE A&l H8h FQ&{) c{(lﬁ‘% sBhinte BQ ty rfgi the. %&egs%rmumber NCIMB

gl ycosi di ca noNoS

411 Heandrrflulvathng Lé@tobaCllbtslsyrﬂm& ‘ifaluwalent Lmbaﬂlluﬁ strein@Dmeans any
stralf?é cﬁh@ﬂﬁé éﬁ%r%t%r%ﬂ%%dé%%@ﬁ&% élé[yhth%wn ee 16S rRNA

er nonosacc arl even
Sequenﬁ% emremléleébegenmelmm tsuppressing twcgrbath @reCanmdesspemes and being

resisf4rt & %‘trﬁgychne and related antibiotics. Lactobacillus strain of the invention can be
live, attenuated or killed.

As used herein, the term “oligosaccharide” refers io a saccharide consisting of at least two,
up to 20 glycosidically linked monosaccharide units, i.e. having a degree of polymerization
(DP) of 2 to 20, preferably of 2 to 15 monosaccharide units, more preferably of 2 to 10
monosaccharide units, and even more preferably of 2 to 7 monosaccharide units. According
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WD 2004/ 089115 PCT/ EP2004/ 003736 -4 to the invention
synthetic oligosaccharides or oligosacchari des
w0 s@imsads from natural sources may be used. FRCT/EPI®04/003736

pur pose of the present invention, the term
"non-digestible olig osacchayrides" 5 enconpasses
ol i gosaccharides, e.g. synthetic or isolated from
natural sources, which are not readily converted to
cal oric substrates by the human digestive e zfnes. The

to the B1vgBEIN $YHele ofgpsantasier eholwaecg‘ﬁﬂ??%'édaf}?@y gm natural sources

may 8\RE@! non-digestible oligosaccharides, which may
provide for health pronoting action in different parts
of the 10 gastrointestinal tract enhanci ng benefi ci al

For tﬁé%&zfdsé of fRETRLES INEnSdH, DA tirdbeamld Bigesaccharides”
ol i gosacchari des according to the present invention

encompeEEERfeolitraRIchtlsy @&ggmﬁg@q%ggsql@i%jrom natural sources, which are
not r%?(? g%ﬁv&{édgg%éféﬁl?@&béiﬁaﬁeé %E huhRpldidedsi®e eHntss.

osaccharides (XOS), isomalto-oligosaccharides
(M), ABG soybean-oligosaccharide 15

The &oﬁﬁ%oé?ﬁdn@kﬁ%?& E\Oéntfdnqﬁéy cmse GRYrisevdbi Aasaigehd de,

uco-o osaccah rid ructans | act osucr ose,

0|'90§h@ma”@¢ﬁaWﬁ"qhw)ah@wﬁ*ﬁ)f@m%ﬂith prspelino, acher fnedifierept pants of the
gastiSittestil lﬁéncn@@éd&ﬂg% é:?er% with less than 5

nonosacc ar| e untis. According to the invention, in
particul ar GOS and/or FOS may be used. 20

Exarﬁ@gékpsﬂab%ﬁgﬁ é@tlgﬁe&goﬁé&ﬁaﬁd&%c@@w@ tbq9é pHEERSAvention

are | osacchari des that are

mcluderfmeiosohgﬂsmbandﬂﬂ FRS.aradEs esligrsapehacitian SOPLEAdIpeR. ylo-
oI1go'chcfi‘\%hﬂ'és‘i“1 C?EF)OEBHw\é -oﬂ a%Ehé?‘d@Q&lﬁAO)‘ A8 dbMEkaAHIigBSaccharide

rye, anas, asparagus,
(soytozbgmacehandas,t $Q8b Ig@stlo-ebaﬂsraacftaﬁldewiuwelworsema rigedructans,

Iactogﬁcrﬁgé)dsl%ﬁ%hglﬂwg ﬂutMresttiggerb‘ngref&QSIp‘ 35 , GOS, X08, short

ction atura )st ances.
chailsh©S; e@ aiith Ierss&“uan & nmoemqiaee@@unﬁs Aaeordipgtie thecinvention, in

pam{:wg,cgggge T ed to one nol ecul e of sucrose:

ymeri za on egree (DP) is not higher than
not hi gher than 5, and they can be

! t ‘ .
Frucl %??‘%ﬁ’? g SELTCUA S AL fRo8F e Haigestile
ohgo&abdhahhesthat arermeémbersas yheainitgsubciagaeb fruetsns. tROS aceurs in nature
S
in mgﬁ%%H ﬁplﬁﬁg&@&ﬁ@ Qﬁ?gg egzaar\lhcd érlll% (\9&1}9?9 bgo/es aHéHaIs Bsparagus,
tomaises) aetd:hbleese dahltahend ehicory FO6"'FQ@S campe psoduced anzzvmtxcaﬂy, through
n
cherfigg! Rriiies B sRPyRR B BB e SOREL M FEare
composzalrafiong td thrédfructose mmleouie,s Ilﬁmi ima;neo*oofpcu:ls of butrogse thelr
2 and. 20, sacc L de LtsS fer
poly B fetioR e Pr s T st tr e 57 AL RS N B e ey tan be
syntsestadiiarond sucrosd mrargh the e wbtransfructosylating enzymes. Treatment of
sucrose with these transfructosylating enzymes results in a mixture of FOS containing 2, 3 or
4 fructose units, such as 1-kestose, nystose and fructosyl-nystose.

As used herein the term “FOS” encompass FOS and short chain FOS, e.g. having a
polymerization degree (DP) not higher than 6, preferably not higher than 5. According to the
invention, FOS may comprise between 2 and 20 saccharide units, preferably between 2 {o
15 saccharide units, more preferably between 2 to 7 saccharide units and even more
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WO 2004/ 089115 PCT/ EP2004/ 003736 -5 preferably
between 2 to 6 saccharide units. In one enbodi nent of

wWa b@4jospaent i on, FOS may contai n about 95% by Re&i/git004/003736
di sacchari des to heptasacchari des, based on the total
wei ght of FOS. Preferably, _EOS may conprise |ess then
10% e.g. less than 5% by wei ght hepta- to
oct a- sacchari des based on the tot aI vvei ght of FOS. 5

a.i ructgse is conmercially avai exa
preferab b REE O Bocoharile W%n'i‘@ﬂﬁr@ﬁ d%r?iﬂ"e .@@@Bﬂﬁgos may
contdif aﬁﬁuﬂ 9594{$b9 Vv@@ﬁﬁ%@é’?ﬁﬁ\ggéeﬁ tbﬁep@%ﬁ?iaﬂ;ﬂe%ﬁ&%%%l weight
contal ns abou 0 ol i
of FQ$ n%@%%ﬁbf% Ay omvie lpsg @S@rﬁ@ Bre. go'%%’g'@r@a{ Py Hsignt hepte-
to Odiégﬁdﬁgniésodﬁs@dbﬁ 1Dl weighiyPFo&l ly with a DID of 3.5
4.5, and containing about 5 % by 10 weight in total

of gl ucose, fructose and sucrose.
OligdfRlcisskGs BdrhBRRRAG RABIRS fdr@amplys RARPILCBE HO5, d.4.ifrom ORAFTI,

tetra, penta and hexasacchari des,
Tieng, BRlgiWe: Baeriaues ara%@avcfb%ﬁrﬁwé@fnmea&é\ryﬁl&%?ﬁéavm% contzins

abodt g 9@%&/ 'w%fg h@Bhg%@r'uétos@ aéo?ﬁéd%%d @ﬁéi@an@é‘w'ti@étd@g@e of polymensatlon
Accord to I nventi o

rangmdr%21@a§@8c7h Bpically Wi ﬁsljp Bfr %ﬁéqa ébﬁ §n%§w§é'8wgzabloat ﬁd’o by
welgﬁﬁﬁctﬁlgr I%G?udé%tﬁ,cté’gyﬁdgﬁﬁﬁléabl y between 2 to 7

sacc units and even nore preferably between 2 to
6 sacchari de units. In one enbodi nent of the
Gala'cfbV& bé’é&ha%( éérﬂpri"ééodittnotetrﬁ ﬁ@ﬁé‘bnéﬁ%{é@‘acchandes
di sacchari preferably about 10 to abo

malw;er@fstm@p@gﬂla@p%@%ﬁ SHOACOMPRHEat, BRd Ak igRNed bléB‘tﬁHCt'QO of beta-
gala&@snﬁg&uﬁq %@f&@fAé’lﬁhﬁﬁﬁ }djﬂhéfi\%hﬁérﬂ 898 nHykoRiRRe BRfviken 2 and 15

era bout 33%of 20 wei ght di sacchari des, based
sac arldm@nltsop@rerabjy @ntwa@n Zm 0 s@@@mrggengutgdnpr@g)referably between 2 to

7 sa&&\éﬁﬁ% LA ar%ﬁanrfﬁéf e HB/ Ssb(gféén 98 s@@éﬁétndé@r{?té’fln one

trisacchari pre about 10 to about
emba@%eof oftbe dtvention, SRS mayicestain altmé Oie ebeut50 obweight 20

dlsa(t,c“?la er é%)re‘%grégg/ ngg‘l:o atidult 8 Cd?@\félgﬂﬁ% saé&%n@&? Mére éﬁeferably

of wel g trisacc
abouszOttqq ebowt(asg& ofv\@qalglnitdls@ﬁccmm;ies,a@@d)e\(ﬁnmoqedsrpﬁéably about 33% of

welghpéﬁgﬁc%dhgﬁ esGQ§s th@ é‘l'vﬂa@hf i G C Cg?tﬁ&c tgﬁﬁe@n@%nt%h GOS

r as acc ari
may4:59/Eam‘ alweit gt albeut rsggfa@fow@gmtdesacchmc@s prleéefr@blmbbyutawcigtabout
o 00 Of [ 0
45% K e Rbalt b el St A6 26 R pbolR T0s KRy
trisabeimddesn fant eyen mcxae praderahly abbuiGE¥S6 koe@hutrlngcqimndm based of the

a3 8, MG S90S D BRI et B ot so% o
weighbttrasacobardes, pefierablyabbat 5 tbeabomﬂﬁ% qf weslight éeifapaatihwuities, more

pref%lr‘g Ig g?&?foﬂ; 6’08{ (?6/0 0 &Eﬁ# te\%@gé &?ah&i% geéPé%}ably

ef er ab out ) AN
abod]aﬁe’dofoﬁelgﬂneteirasaabhaMIegHbased OG(HE total weight of GOS. According to the

invention, GOS may contain about 0 to about 30% of weight pentasaccharides, preferably
about 1 to about 25% of weight pentasaccharides, more preferably about 2 to about 10% of
weight pentasaccharides, and even more preferably about 7% of weight pentasaccharides,
based of the total weight on GOS.

Gluco-oligosaccharide may be produced from the sucrose by using the glucosyl-transferase
from Leuconostoc mesenteroides, which transfers glucose molecules from a sucrose donor
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G uco-ol i gosaccharide may be produced fromthe sucrose
by using the glucosyl-transferase from Leuconostoc
wore®ensardi des, which transfers gl ucose nol ecuPEFEP20041003736
a sucrose donor WO 2004/ 089115 PCT/ EP2004/ 003736 -6
to a maltose acceptor. The gkuco-oligosaccharide thus
obtained is a mxture of different sized
ol i gosacchari des. GI uco-oi i gosacchari de nay al so be
ex cted f oat cans
toa rap%%s r?qCSRt%f ucéac ‘g\gaaq?cﬁap%ed h@ﬁt E%bqe%t %é mi&ture of different
sizeddigpeacdhiarides. Gludohsligosacehbtidenmeay klsp befexfracted five) oatdreya-glucans.
consi derably depending on the particular type of
conposition concerned, e.g. whether it is a liquid or
The stdtive pkagomiorost thd e&th@ﬁngréduéﬁtswfﬂw cteﬁbdsmomslbf thiei iovemiiion will, of
form Al indicated rti a atv i%ht d
cours e gRLAE LN EarBR BNEe BedBiar WGP g gnhgsTioN cofdmed, o.g.
whetblélrderssé mﬂﬂ &Ssolif €drig of wdemat it epretided mfrmtrrtmabtbrm All indicated

t|ve t eac and not
propiians pit) B e g rnes Batuse ek b EcrareatE Py rsiood as
bem@ mto@bt@om@feﬁtea of indiveduetly BRehivel teachingiesnesd ast lsiting the
ready-for- consunption conpositions
mvergpeén? 5? ﬁ{j’aijSttaﬁ‘Begnventl on, e.g. ready-to-drink

conpositions or |nst ant dri nk, are in the range of up

t o about 60% for, ex up.to about 50% Db
Aol g Sute B AR o T9R5 1ol SUBbercches, PO oA n Tgpdy-for-
consﬁﬁ@ﬂbﬁB&Hboﬁtlcﬁ\stéécé\*émgtto Whtbé’ntibﬁ é\@l @J&Hy-té-@ﬁnlew%sﬁhons or

fromabout 5 to about 30% b mg @'Ht‘t further ex

instant ¢ifika BERLIN thHrange %4HB iR a%ii/ Bye f%%@'a‘pl?n“pcnﬁé‘eb"“t 50% by

welghphﬁ'the‘v‘\@kéfhbllep tb té@out%«%/ bl Keighe s FERT AUt 2B Dbl 38% by
he conpositions i nvention _ in powder for

weighl a5 BB PR GRS 1 APOLPI by RIS $RRIe KABLAROut 10 to
abou@f25%°o)1 Welgﬁf)/%gé(ed’ﬁ ﬁ@ttataﬂNﬁghta&QHé ready ForastdtimBiSA @Mﬂposntlon

wei ght nore preferably 'n an anbunt of about 10 t
about 85% by weight, nore preferably in an anount of

The @&ﬁ?&snt std? HAPAWNBAR YA ?&Nd@'f&m n‘%‘?@oﬁt\‘)ﬁ@e H@r‘i—&gestlble

era I n an anobun bout "20 to about “75% b ¥
0||90ﬁﬁ¢c@ﬁflde%las?é’cﬁf'@¢tﬂtt REUR B 9% Wwivgight oF.g+ #houp g iriabout 90% by weight,

moreC ghil 'irﬂéh arﬁeuﬁtfcff %BButVﬁ t@@%ﬂf 857% b i t9rﬁ§rte' ﬂ?ét%rably inan

(g sacchari d }/ osa e o0
amom @bgwotﬁtozﬁbogt & ﬁMM*‘@@Q@ ﬁwrem@re @@é@é@@hmarﬁe@ount of about

20 tPAIuE '?g‘;’t%/ ‘g@g’ﬁ% b%soetd;b’r?tﬁe %taﬁﬁelghtpc?‘ﬂ?@po é?fcﬁgtgggl?t‘on

about even nor erab
about 30 g, for exanple about 10 g or about 20g.

» . ti
s o8 Sk AIECh AL SBfeal B0l 8EScal fosagegrvouto
to abiont 46 gfwandigestible eligassocharides, Iprafietiibahaut d .16 agowaid ggnore
t

pref&glgtjl a% t?i‘%) %%[.It §@¥ c?(\feﬂ m%‘%)ﬁgﬁgl"eﬁ)tlyp%%dﬁg% QB gofbd ¥%rnexamp|e
abouit 1P gner abeut 209. anount bet ween abut 0.2 and 1. O g per kg

body wei ght per day.
According to the invention, the non-digestible oligosaccharides may be administered to an
adult in an amount between about 0.1 and about 0.5 g per kg body weight per day, for
example between about 0.2 and about 0.4 g per kg body weight per day, and to an infant in

an amount between abut 0.2 and 1.0 g per kg body weight per day.
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WO 2004/ 089115 PCT/ EP2004/ 003736 -7 The Lactobacillus
strain of the invention can be cultured on a |large

W@ eakmes91es g. using skimred mlk as nedia, e.gPCI/EP2004/003736
mai nt ai ned at a pH of above 5.5, and used
therapeutically in the comgsitions of the invention
in Iyophilized freeze-dried, spray-dried or hydrated
form may al so be used in the corrp03|t| ons of the

n.conjunction wth utically
The é@‘?@géé"@[&eﬁ@m fas TEhih, iR R T s roer sl eaeing
sklnmﬁeqdndibasntnedla e.oy mainteipdd bi iﬁﬁl dhabbwd 5. 5; aﬁ&@éﬁdﬁﬁ%rﬁb@@tlcauy in
itions o

f n co
the Gofyhiofs oF RS0 ePyon PfirlEee. Hces BB aPra0aes o herated form,
may\m%ﬁrﬁ usedpn ﬁ’i@ccﬂmgsmfohgm MRamiendor h GPRIMCHAPRARY pharmaceutically
acce\%géggégéar v or e Baeferably fromabout 4 to about 10
WS fﬂu [PRelgegX the total weight of the
conmposi tion. The concentration of probiotic

incor rated into th f or-consunption
The B BRI ORIElG P o KPR ACR B STPREER b resfirof
consﬂﬁﬁ)tlbm caDpBsifidd &F il mk/@rﬁtbbnfrﬁ’é)mléﬂﬁ fréﬁio ébeJ/ug? éof gl?cth %b%bﬂ%y weight,
ly i

preferilal ARt AT 23650 208 ) WhL Feen EIOrS pisvasRa fidm 2put 4 to about
10%thiyavei @rﬁglﬁaseﬁ dh thi l&éJQNél t of tHeXdonfbdiitieh. %c&c@nﬁéﬁéfngof probiotic
fu/ or exanmple, 1t g, g. 29
mcorgB%ge;?@?q é‘& re yL H“PD§°§‘PP%IF"PFSI\@IW¢ mymt}pn reayylie in the
range oNP03 toi 104 éib@t{boléﬁ)ﬁfohﬁmghmité Cb}@feFd‘bW i ’théeraglge%?“?b"tto 0.5x10",

Qere

m°rep9r8\?eé?l?'>éa" fhﬁégnseh@‘ 1t9a&qn W ,aqarfsqw%élwrpre erre@mﬁwmr@mgﬁ@d) 5x10" to
1.5x101° bt zsa of “asfing, gt a&!dtqo“’tc%/g qu?lé'}zaﬁnblé”ﬂt@g doéﬁ %g fsﬁranf dried

attenuated or kill . In one

LaCté‘%@H? sERin NGIMEHHd4se 0 mpr@ﬂng ahout ﬂQeﬁﬁ’tab@Ht 19 eCﬁUI‘g e.g. about
10" @I@)@mfay be ra@hﬂrﬂst@?é%ér%bggltﬁi‘ﬁre%r%' tRAt the | Qct@g? %ﬂ?
c?m about 05 to 909 pr e era rom
adm'ﬁﬁtﬁﬁ? . 'yetf%m&l%'uP”‘Efd?’&@'?swt'g’ﬁtthe hegteri ipmay @e@tﬁbyuated)m Killed.
about 20 to about 60% by wei ght of the corrp05| t i on,

based on the total |%ht of the conposition.
In ong coindimentih dienerention, thasompositiensoe,t memmngare i powaer form

comp?fsw@rtﬁ@ 'pFSHl&actlﬁ aR ra%uﬁf b%ront aBout M85 tozg%‘ﬁk)g GRIghP! Feferably from

gosacc arid he conposli t1ons
abOUF 9«5 p@bevt 80%, bwmgént mreunﬁefee@wram raboctcﬁismrqbbubﬁﬂ% by weight of

the cBﬁhbH@tl(SﬁiBbaQ@d bR 248 B Wei ght of tﬁe['th?BQ%n : 1, e.qg.

from about : 4 to abo rom about 1: 3 to
about 3 : 1. Accordl ng to the invention, the daily
dosage of probiotic may be fromof 5x|I 01, to 1X10 12

In angher embodiment afthe drventien, dhe weight ratie beprablofic 1o preblicteng. non-

digestbik dﬁééséﬁcHarlc%sp@rtﬁé 8§%ﬁ' oﬁﬁé ﬁ]?gnt%ﬁhfnyng%%?‘grelgtready for

may beé about 101
consiynptigycformymaay be from ahpl-lt at &lto abowfrﬁ ‘bfe.grfcdon ebout 1arto about 4: 1

or frof{ S5URY! § to Sb&lyt 3n¢N-di gestible ol igosaccharlde in the
conpositions of the invention, in powder or in ready

for consunption WO 2004/ 089115 PCT/ EP2004/ 003736
According to the invention, the daily dosage of probiotic may be from of 5x10° to 1x10"2 cfu
(colony forming units), preferably 1x10° to 5x10"" cfu, a particularly preferred daily dosage
may be about 10, 2x10" or 10" cfu.

In one aspect of the invention, the total amount of probiotic and prebiotic, e.g. non-digestible
oligosaccharide in the compositions of the invention, in powder or in ready for consumption
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form may be fromabout 1 to about 100% by wei ght,

nore preferably fromabout 5 to about 90% by wei ght,
ween/osmare preferably from 10 to 80% by wei ght PCYEB®A4/003736

on the total weight of the conposition. 5 In one

enbodi nent of the invention,-gonpositions of the

i nvention may consist exclusively or essentially of

the probiotic and prebiotic(s), e.g. non-digestible

fornt MBS ZRbRCH Biaou L A0Bh BEWeldh raorifo GAFERE o 883 5 to abou
20%pimoleight, evannhormpn@f&talgy Fombl Ceto@0Vg by aveithi hiaded sn the total weight of
h ?gﬁqqozrs.t tritional conmponents |ike fat, carbohydrate,
€ “and vitam ns, for exanple cal cium nmagnesium

i ron, zinc, phosphorus, vi tamn D 10 and/or vitamn K

Furt tr t onal osi tion of the inventi
In O%@”‘E F‘&PE 'Q}’P“ % F8m8? n{')?{@ 9"6“? BYEHE i igH ‘é‘?ﬂsé%%c'us“’e'y or
essentiaydofithe pmbﬁamtdme! peesidicgd)] €.gamsh-digastitigeifjosbteharide(s).

Alterl%éhg%i?ﬁé E@rﬁbgﬁﬁr{s cg @bealpge %odﬁa&é@%ﬁ%ﬁgi lh%@tg%oﬁ to Rmrei pergbiotic and
nondd@etilﬁé b&gdsﬁabﬂﬁ@nde(sl)] dsth@f reaftionsl Qkmpomesdisiike katpeadetivdrate,
teins .Sstarch, flour or

o m K ot ei n, o
mm%fg%@g mg}s quﬁe(gmp Hi n&trgagrteaméronvgﬂg IRhgspharus, vitamin D
and/oﬁvltddﬂhm( Fuithers & nutﬁﬁo@é%ﬁtﬁposﬂ@h@lﬂtm inViéttion may contain one or

|ons of th jnve e one or nore
morg PhBRdola LIS e adaReR i 1o Rrp AL @b Garossps
ohgds@&ﬂiambég) r@mrd?begeéitﬁobé SfruRedsps aﬁé‘dllﬁﬁné?eﬁned%ummrs

e ol e fi be refers to
oligGhapSHanes P LI Iters &y bR BRI ROVRE Tk BrPteles
vegdtaisle eeRck? Qlosher pro@iiicBcdAbdwderaiulls, chS6dtAls; cStbel dMim, lecithin,
3( Ies of soluble fibres are: pectin, guar gum
salt, dlayourgy Al $7ed guar gum e.g. parti aIIy hydr ol yzed
guar gum and gum arabi c. The hydrol yzed sol ubl e fi ber
may be deri ved, from numerous known sol ubl e fibers,
The |°H'@P88 iy of| tae iNYeNiiRa Yy CRMPHERANSH ’@Qfﬁ\f'bQ(?aF'b&Cﬁﬁ" PaRigular

incluee Goluble ﬁ@lﬁ@él@ﬂbhﬂ&h@&%l& %)SF}SMEH&HTIAS%S% herein, the term
partially ed guar gum or hydrol yzed pectin na

“sol s Haatretam o fap WG TSI Pkl Updee Toaeiatastin v gion 1o produce
short!8fin befyeécmsr(SfC‘FfAf) $l9ta§fé| &Qhﬁlés'&%b@b@ﬂiréﬁ Nreefedti, ?uayr gum,

convent i onal manner , g chem cal y or enzyrmtl ca
e.g. msd@tyz%g@arfg%resgtmaﬂm ydrolyzed gu@ret¥ynd @iy arabic.

The ‘ﬁ?&r%ﬂlzed SHEhle fi?aléfjﬁm%k/lbé r:%ooﬁ%ggn@&s lfrfb(/vnee?&ﬂmﬂi fibers, including

be "conpati bl e whenh adm ni st er at - the desired
locuatahqay gémlxﬁﬂthae@um gHAR 9w and pechn direfarakly.Hydradyagd egar gum, e.g.

partn%@ h%r@lyfééf’@]am'@% &qiyﬁyﬁ%z%g?bé@@] H\‘ég%ggirég%i h?e?t}errgst}lydrolyzed
SOIUﬂéﬁ@ﬁTSbéﬁ uged Beggin epfers é@@qlutﬂeﬁbwﬁ hydslyzepin agenvamtional manner,

e.g. ehe&rfllalhy/ch ergph%ﬁcéllgté‘@ﬂSQX flb?rgcu q{a%%q'eﬁé(c d%@lé@ﬁ]glew%?ht Such

Prior to h
hydrpé/zecbpm;ectmr@ or @wmcub@mrmatﬁteowiwy@q!rmnlstere@ at the desired
daily2inOR: 30, 000. WD 2004/ 089115 PCT/ EP2004/ 003736 -9

A particularly preferred hydrolyzed soluble fiber may be hydrolyzed guar gum, e.g. as known
and commercially available under the tradename Benefiber®, e.g. as described in U.S.
Patent No. 5,260,279, which is hereby incorporated by reference. Prior to hydrolysis, the
molecular weight of guar gum is approximately 200,000; after hydrolysis it is 20,000-30,000.
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For use in accordance with this invention, the
nol ecul ar wei ght range of the hydrol yzed guar gum nay
wao 200¢/08q1ef erabl y nay be between 24 and 30 kDaPCT/EP2004/003736

According to the invention, the non-digestible

ol i gosaccharide, e.g. GOS ang/or FOS5, and 5 the

sol uble fiber, e.g. hydrolyzed soluble fiber, e.g.

partially hydrolyzed guar gum nay be wused in a ratlo
For gs{edgrggggrldgmﬁﬁes W ltl’lgﬁusollp\llq(‘:’rgl%ﬁ;tggS{CJIquc%largve¥g§1t @ar}/qerpqghq g¥qrglyzed guar
gumGhay@lfitpreferably mbz behRtedERad 4fRING0 Kda.t he i nventi on,

conpositions of the invention may al so conpri se one or

10 nore fatty acids, for exanple polyunsaturated fatty

Acc&@ﬂn o tHRSnwEFfiEn NAE %bﬁ-du%ééﬁolé %F@s@b@mn@@' &4 n@@@érﬂﬂ&d:OS and
y acid refers to a

yl
%Wﬁ f'bﬁrn@gnb@relmc&,s%&'%bers%hp%&alaﬂ’@ﬁé'f%eﬁg@h%ﬂ may be

use@mladraﬁé%f Ron-digbSiHld ERJdsEcahelide : w&@@m&mﬁb@r AGb8ut 3: 1 to
(20:5) docosa:?ent aenoi c acid (22:5) and

abO‘&dod%&f&e%h%fﬁﬂo(Pf@@PHt DHA) (22:6), and n-6 fatty acids
such as linoleic acid (18:2), conjugated linoleic
acid dqamm linolenic acid (18:3), 15 arachi donic acid
In oexemigdiment afdhe jryepiione cempesitiansidh thedpygnsion ARRYAAI$O gpmprise one or

mord Bty a%kﬂ% hfoF b%mﬂ@'db%ﬁé‘étwa?édeiﬁtt)fl aéiby. A%Cuéé‘é H%zrreﬂn the term cis-

commmon y known and readi | Yy commer ci al Iy avai | W
polyanrajuraige datht acie rafersde ae‘ﬁmmofecarbpw@g@@%mn@ﬂal@ @13 fatty acids

sucH ésSQPRé |n§olerﬁ? QCIdQ%‘Q Eéaﬁ#j@rq? bLig r‘\al&‘ﬁagent%eiéknc acid (EPA) (20:5),

conpfising of about 70% o cosapent aenoi ¢

docqeaperipensigacid é%%rﬁ) angt ‘ﬂQﬂﬁ’S@heX@E%@; agid iPHbH (ﬂ2c6)aemd:| n#rgtty acids
sucQCRRAREEAE g‘fﬂ Q)h @Gn‘go JBY iRfeib 26 %arglgaﬁhﬁf)feh%raﬁld (18:3),

conponents OSItlonS acctord |ng
arachigeaistacisif2ady. qither indeeedaym obindaren plan ebapiel sh Gis-

polyﬁﬁgartlﬂ'ﬁfeﬁ f¥\lW Qadsaér%nw ﬁhcﬂ Vﬁwdql%éhv?&ﬁrﬂ@{cﬁatl@ available. They

esp ecl al ave a
are nbrnseruémrwacm)la he/egat@bleoolbm fish dilsak.ot cangentreiegifishPils, e.g.

comg |§’iﬁ€ %ﬁ‘fogl?é)'% c%sgﬁerﬁé We?tfi)cfs thereof. The

ns - of € |nven al so 25 contain one
Prefelrabmer eoratddauqnmfalcogab@ttmmmamd tlensisphexagacicacidanay be used.
adhesion to epithelial wall of the gastrointestina
tract, including nmannans, gal acturonic acid oligoners,
Furtperedosmmbents of thencanupasitions agtanding tethednysodipn imay ingludenany

bioa {% c{b %ﬂn@?Xr &ger g&[@h@ﬁ%ﬂ@%% H%%Héﬁfh%eneﬂfs LR cially

V€ CO
compumrmsa/ﬁad:mhaveea bénefigial infeerice, ondbe gastomintgsdinaldract iseibh as

o g 5 s BRSSO sy v e
contrinfanetar omore adtiiGnal substansesahaténtibib bacteral mdbegiorto epit’helial wall of
the Ealspostaf s, RRIRY o oofBrreH iy Plfomers, proterablyof
natuZatlonginVIMé Z@hmxa'tinn éfdhe awamtdnemay bdeorobinpad suithidougsodseful for the
wealogips PEVEE L ol s B e o e R b o s, suen

as adrenabstproits!, prdnisohd, tsdedtortizdne Dnbm:lessmdes@‘rdrb@:lused against pain,
nven

dian{ﬂ%%,ﬁhfég? ovgr 'géelsﬂcg} g%\g'(s%r i -frf%/cep%r agonlg{1 S g}/ tegaserod e.g. as
known and commercially available under the trademarks Zelnorm™/Zelmac™. For example,
the composition of the invention may be provided in the form of a kit for separate, sequential
or simultaneous administration in conjunction with such medicines as described
hereinabove. These medicines may conveniently be formulated together with the
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WO 2004/ 089115 PCT/ EP2004/ 003736 _10 conposition of

the invention in standard pharnmaceutical dosage forns,
we2@4/08n1£onbi nation wth at |east one PCT/EP2004/003736

pharmaceutically acceptable carrier. In yet a further

aspect the conpositions as dgscribed herein may be

conbi ned wth bioactive 5 conpounds, extracts or

drugs whi ch are known to have gastroint estl naI si de

comBRIE & e SR HePanE PR B o sids oy g SBmbination

with ehieestionephibhracuipsllyidcceptabletcatriee | nventi on rmy be
adm ni stered separately with the nedicines
her ei nabove decribed in formof a co-therapy. For

In ye %Jonmee aspdd tiideornedairmis s @ascribed dieckim galydet deenbined with bicactive

comp e, SRt Ft G0 ot RE BB BB it B, o
diarrh&p Fbesrefvipte witi Baf-caner dfpeduands bpadilarge  product s,

e.g. in conbination with at | east one nutritionally
acceptable carrier. In another aspect of the

In aﬁdﬁ’{@%pé&! of tH@Gh@r‘ltl@n Iﬂi@@ﬂrﬁ&élt@nﬁaﬂlh@&mmtlon may be administered

har maceuti c or 15ntr| onal r mul
SePdi M HF SrEaloy s S Bive degummstin SOyt S Hsalt For xpmle.
the @mpoRRions ByRMiIhG o theTHevemash ﬁ@mbatreadmpaidmmuteumb nQtritional
nutritional conposition_ of the jnve

formgatiom AN BRAGUCHIh R PP BRI BMCHRY foadsand heyerage
prod@ésef b ainl cenfbiatibe with at lWakhéie naatpally ageptabld\€arrier.
i nvention there is provided a conbi ned pharmaceuti cal
preparation, 20 e.g. a conmmercial package, conprising

In afsth@dsp¥&@ R eRiThverliaf! ABRCE plavdesitd @bdwéﬁbh@pﬁérhﬂa‘beuﬁﬁal or
an equi val ent Lact obaci | lus strain

nutriienal éprgy@tlpm far gxarepie Q@éqm,sp@\zjemgntgcorgp,nsmg the composition of the

mveﬁdldng PRE AR Rt Cd?\@ﬁ’ﬁébefuh@énoﬁhuﬂnﬁé\‘ﬁél c@r‘ﬂ?oﬁf on of the invention may
gal act o- ol i gosacchari de (GOS), fruc

optiggiafly earaeiseahagaagaticylly Q(WUHK'@P?'Q’&CSEWHB'PlC@E'%(OS)
soybean- ol i gosacchari de (SOS),
i somal t 0- ol i gosacchari de (1 MO)
Furtisern eceprading tpolba dveationtherg ﬁcgrcgwdﬁgaa combined pharmaceutical preparation,

e.g. %'déﬁﬁné}l:nb%%ﬁﬁg@%h%sm %s'a%ﬁ&@%é?ﬂ§§§otoﬂddﬂﬁlﬁ ABaBNCIMB 41114

I NuU n toget structions for S|nultaneous
or a epuivalert Lactobgeiliuestrain Ang g moniligestible iofigerscaralids; pg- an

ollgdas'égélf%rndé CROUN s &t Q%Qleédecdf?ala% o Qoﬁ?cfghlaﬁ&@(Gégf anB%ructo-

ventiron or treatnent of Funct i ona
ollgczs@mwn@s élf)@ab xylorippsacshariden( X4t savpan-oliggsapehaside (SOS),

|son%ﬁwh9 é?[&% (ﬂ\h@ﬁgenﬂ@ Bhgﬁsb&ﬁéﬁﬁé N&ctaieké 3;}!@06 SRSt Baride,

or t Preventlon of
Iactqanrmoamqubaryoraowm tagethes yéth (nsboptionsfopgimultangaus, separate or

seqd&n‘ﬁSIrL@e' tH@rgﬁ‘Ph r{aélﬁtalrne p(fé}{H/c?r réQtoFih%S %%ﬁeflcﬁ’é? u?ﬁgﬁ@ﬁd?é‘, for the

essi n rol on
pre\/leemnscsn tmtrpemuaf@@y dorm ofl Bectionial Bowaltli)leendgr BD), and in particular

Irnta@é%é(ﬁ& OVI gl('ed6 ?ﬁ—le : orm g% glféj[{? %(ﬁu\ sac%rTerFttﬁe treatment or

premotmfeofsinflammam Bbwalmldeaa@s(tﬁﬁasurmmc@nul@arem Geltiis, Crohn’s

dlse%%,;ééggagga PB gég%?éﬂﬁgﬁfOMp?&gﬁg%%Héhgmg the remission periods on

Ulcerative patients.

Pharmaceutical compositions and dietary supplements may be provided in the form of soft

gel, sachets, powders, syrups, liquid suspensions, emulsions and solutions in convenient
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dosage forns. In soft capsules the active ingredients
are preferably dissolved or suspended in suitable

WO papaiogla 15 such as fatty oils, paraffin oil or PCTEPZH04/003736
pol yet hyl ene glycols. Optionally stabilisers may be
added. 5 Oral pharmaceutical 1@r di etary suppl enent
forms may be made by conventional conpoundi ng
procedures known in the pharmaceutical art, that is,

ctlv bst ances. t oget
cosie Pt b SoRG Be A HOUSR S SSHEtREY Hkilibl Suspencea
in smtalb{a)llqwdsxsmqm &”fatty ois, @ardfiil dibsrdigaidojohashytesrlel givate Optionally
Jwactose, . sucrose, mannitol, sorbitol, and cal cium
Stabﬂ%%?p’ﬁ%(g%agﬁ%dﬁbi nders, such as starch, gelatin,
tragacant h, nmethylcel |l ul ose and/or 10

I d i pcl ud
o e e P R bkeh toFBE 2 DegRodtby Fiventigiell
compiolindiogn pnhcedmrde kndwah i, the haamhazeaticall artmagnesbwnﬂﬂ)@@ 1Bk didtive

e AR AR B3P A L P B cror

excipleatsc b.g. fifars sudti wwluloQNHactaQ@rsuc@EQI rBenif Isdrb?mﬂ and calcium

al.gi nat e Iour ents, flavouring a
phofR e it o SIFH il ackiay Mo e rsUIpSE por
polythlp?ﬂ‘@hd@he PR ©ptiondl iadoBived REIUGX RiBAE#NtE BRd fiGw conditioners, e.g.
ses or to indj Sﬂ@?@d' fferent doses

SIIICIBfaC ls |%1 <§ %g%dglgrﬁ%earﬁoqqnq)ﬁ%qgrysm WhstRaratesrolyethylene

egcGD(‘lREfG)Id’IGeﬁtQ didiftefRMAG bFﬁr&tz n@ayt sgﬁcﬂ géérl?ﬁmﬂsl }étatrc;ha greoss-hnked

PVR |355% ﬁ{%ﬂ'%ec'aénﬁ "E%nqﬁﬁ C8IgHANg ageTe HiRuPwIng aéqeafo and {nelting

ageRiS] Dyé@eﬂ pidRete mdydle ddtRY tHBe BBlettSGdraged duaitif 6for example for
nutrition supplylng essentially 20 a

e
'denfﬁeﬁﬁ'ion PHRPSPS O iRrdpdicate diterentdanesel ackve opdient
carbohydrates, fatty acids, proteins and the liKke.

Accordlnor%, the conpgsitions of the invention may be
Optighally; HieFontposiians 8RN0 ip NRuRERTiommAY lbp wiitRnelbcromplete, ie.

mayqﬁﬂﬁdi@hférﬁm@'mm@ra& triise ERfhehfy asC\K/éﬂ ad §864dH) carbohydrate and fatty
Al ternativel %%yt e conpositions of the invention

amdbs@umeé\ysp(jléqj t GEV pe gpecéam solg squrceyof r)}grltmntqqpmyt;\gagssentlally

all t@l@@hﬁé@ﬂéll’y a@ncﬁmtsj ¥ VitBRirfsO il Phis eyt ik, acchke protelns and
mposi tions of the invenfion nay optionall y conpr

the 'Bie Aeerrdingly ofig compaitiarmipfithe syentian raay be peavidegtin bhe form of a
nutrBBNAIR aldPcsd cSihpitd s &g, mré%tfsnﬁraﬁree&.h vourings,

col ouring agents, preservative el ng agents,

osnotic agents, buffers or agents for pH adjustnent,
Alt !

oA 83l PRS0 oL o B Rl .

nutrmﬁmiweplgmam Bdhin thederyn ﬁfoﬁ heaithrﬁklmhpt i on conposi tion,

e.g. ready-to-drink conpositions, instant drink,

l'iquid comestibles, [|ike soft drlnks juice, sports
The gpmpRsitions ofithelinveirtion mey Rptichalbeeomiyrisguaf conventiksal deod additives,

0, B 1

TR S B AN R Senl o,
presgfvativies, shelgiéng agemis wsimotic apgntb.cuffers or agents for pH adjustment,

acidulants, thickeners and texturisers.

Suitable product formats according to the present invention include solution, ready-for-
consumption composition, e.g. ready-to-drink compositions, instant drink, liquid comestibles,
like soft drinks, juice, sports drinks, milk drinks, milk-shakes, yogurt drinks or soup. In a
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manuf actured and sold in the formof a concentrate, a

powder, or granules, e.g. effervescent granules,
wokioglosan® diluted with water or other |iquid, PE/EP208£003736

mlk or fruit juice, e.g. orange juice, to yield a

ready-for-consunpti on conpqsjtion, e.g. ready-to-drink

conpositions or 5 instant drink. The conpositions of

the invention may further be incorporated, e g

di spersed, in foods of any sort, such as, iry bars,

furthgy,eratqdirgent coé.tr@amgentreoe@ne.corr@aﬁa%%of th%efeé?et i jRn gay be

man@é@c&#édta%d sofd |ﬁcii|ﬁe?fo‘ﬁm oF eCddndsntiite, 'a&ﬁw@de@cd?@”r@uléé) el @ffervescent
nposi ti on_of the invention may in any form

grandes. WEURE2E iluled v ViRleh o1 %‘?@fa\'ﬁwénsu%‘rﬁ? ms"%oraamtw@i - orange
Jmcefterylél‘&j Q‘ré‘éo%ﬁbﬁ&dn%ﬂnip’ﬂoﬁ%mﬁ@élﬁcrpfe 91 P@ac@f’e&dﬁﬁk Bbﬁébélﬂﬁ%s or
act. Entéral admnistration he Conpositions of
INStaﬂt‘rfglﬁknventl on, preferably oral adm ni stration, and
adm nistration through a tube or catheter, are

covered by the present invention. 15 The anpunt and
The epsapaséions §f herinventiem may dwigss ibeinpspasptedh 0i disRSTERGAN fopds of

any sQﬁtl aGHH 2M, ?EF# B4ks] &ea%%ﬁfe%éiﬁ %ué&ln}éﬁd@s?ﬁble@é, Y8k Ylscuits,

evant ors 1 ncluding the purpose o
crackegsvistick 88 gtricesrackp. age, sex and body wei ght of
i ndi vi dual subject and the severity of the subject's
synptons. For exanple, the dose of probiotic per
The mmaﬁ@nraéwwevmlpm kepio@ny foe Mtagt@lfgr hl@narsaqm@@tna@on and

in paﬁt%ul]ar |§tf'é{|tt)>n‘?n Qny ngHit thé éQtroﬁt’é%ﬂ‘éaq)tragtr Eljrt%ilé'l aBfrihistration

pre serving
of th@b@upoﬁthr@ omeelngent@o, rreferaty pesl ﬁ@mtmstnah@n,uamd@ﬁimwatratlon

througgl yattﬁt?_% or Satﬂete@k%?éjﬁoder&; bfh heXirbdnt e, DE gi ven per

€ conpositions e Invention nmay be
adm ni stered under the supervision of a nedical 25

The %ﬂgﬁﬁt@nh%aage l%gbrﬁg? tﬁg c@r%gkﬂii&{sedf?ﬁe W/EMichRE be administered is
nes ove, or may be
detergwihdd iadhe hghattoévwmusTelevwﬁrﬁantsﬂstimahrcﬁng)ﬁwetmepdsn\né atinnistration, the

age, g&\(anc? b@tﬂm\lé\éﬁt ﬁlﬁcﬁ]\H e iﬁ;bj%érﬁeag@gﬁe ? é?ﬁ);élffliéérf su@éct%mp’cems
For eRaimpleh ke dbmiel of prhiictigeper egnvrlgrmalsabe beinlean ab0l3010§|tm§;01é or 5x10° to

or i Bl b
103 st dbs 7l eIy T B TR R her seping oy be
betwaemlalyomlﬁ ta 16egul1rg. Wa:sorsi;ngptmthﬁ invention, ep toq3,e.gqrabout 1 or 2

.post - pr andi al mionistration, or during a neal. In
Sew'gise&gﬁ‘egt?g)ﬁ@rﬁeﬁg?yt he i nvention, the conposition of

the i nvention rmy be taken untll for exanple an

' Qv.e ) 0 tipation or
The G ABHE 3L et oV &R et i Hie. ARkl b @ medical
specmaéteelgowbermsmmémlrwa]edwmm the hiedidBesalmscritmatienein abve, or may be

2004/ dLlS PCT/ EP2004/ 003736 -13
self-administere

The compositions of the invention may be administered daily, weekly or monthly, or may be
administered annually or even for longer periods. Suitable daily dosage regimen may include
single or multiple servings per day. Optimally, the composition of the invention is consumed
at least once a day on a regular basis, prior to, i.e. pre or post-prandial administration, or
during a meal. In one embodiment of the invention, the composition of the invention may be
taken until for example an improvement in their symptoms, e.g. constipation or diarrhea is
observed. Since these formulations are safe to consume, subjects with IBS can continue
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taki ng the conposition according to the invention for
as long as required, and preferably until a marked

WO 2004/0891iF om synptonms i s experi enced. Phar naceRCT/ER1004/003736
fornul ati ons, food or beverages incorporating the
conpositions according to 51ghe invention can be
saf el y-consuned by anyone, and are especially
recommended for anyone suffering froma disturbed

N stihal..function, .or perceiy e

taklr%%% c%hﬁﬁglttllorg ﬁ%or@g%q {hﬁiuivgpﬁ%rl) foq 8%?9%53;36%8%&}( aB{i g)péferably until
a markde rélief fromreypepissad isvexpemerneedcl i ni cal  patients. The

conmpositions of the invention may be particularly

suitable for subjects suffering fromintestinal or
Phadh@zmmbadéommdmimhesfpo@iomvewgzéssmmraﬁng thstcbm@bsitions according to

IV i cula or ,carcino 10c on. 1n.

tne B Bloh tio? Bl BB ERE R RruARr G aredty P iarssg for
anydrer suffeeing froduz tistunbeaf intestinal Gwrtios, dripercededtidibe at risk from FBD

i nve rises  intimate

(Fundlfal e REORIE) & bt A 16 SRR SRRt arR el e itical

patirity €THel @Uﬂnpoﬁunhs pf memﬂommymldadmw sbitabdanfor $bbjects suffering

e By t-cC ng t.he har.nf ul .
fronblgtﬁsbpg grg tévfegmqplqs Cfcﬁ@ 5 ﬁ'{: W%ém?elﬁhv&gltﬁjl‘é&n Ggfcinoma of
colohhe large intestine, and nore parti cularly the col on,

and restoring or pronoting a healthy bal ance of gut
bacteria, the conpositions of the invention nmay reduce

In ahdtRert @ﬁb@dumfeﬁtemesm@gerﬁ h&edﬂicﬂﬁ%‘dtéﬁ;to@prbbé&&&ﬁthe production of the
St ve system and i rove
comPRRNT: P! (e reatiFh SEIST AL PRoseSS FoIBTReS GHiMAlgY pemixing the
com@faﬁ@ﬁ!; lo¥ thel donipaeitieh BEtht evehfiel \Bieh Yorodee§é dre il known to one
and duration of attacks of diarrhea or
Sk'"%%l‘i‘s Pﬁ i on. When consumed regul arly the conpositions
of the invention nmay reduce the risk of an i ndi vi dual

vel opj ng, chronj tonms, nanely . clinica
By %%8?‘8 ?"&g@P h@ﬁéf”gB%é? a foE gigyeh HbWEJétF?tI”Sﬁs'”@P”lCH@r the large
intestméeeahd ﬁi?aré‘fpé{m&ﬂar%f the Q:bloﬁearﬁdJre‘isfd?lﬂg o@Erd@rﬁcﬂM@féthe%lﬂMy balance of
form of Functional _Bowel D sor ,

gut bagteria deFompesitions ob thedwantiay mﬁyd%%‘sqel thesfoxicgffastsQn the digestive
proc(@@ﬁséﬂrr)ﬁﬂﬁté% @g@@iw@spﬁeﬂh dridSmbfoveBalvel ?éﬁn%! "I‘;hb'c%ﬁ*np‘o@ﬁons of the

and D arrh predom nant |IBS
inventien: M g effestivetin ;B%F{HCES‘S the freausncyi R4 e'?ﬂeaﬁ@‘f?é'ﬁl apgguration of

attabl@s &F cﬁié?‘ﬂ%raadr cbR&tPatioN. Wh@rpcér%ﬂﬁﬁéd%glﬂw theicBHPasitied of the
di sorders which are chronic or sem -chronic and which

invegtien may sedycatteqirist efranjadiMidualeyeloaing chranicosyiRigms, namely clinical

dlsoFd{#Ebf% sy soci al disruption. Particular
onbi nati ons and preval ence of synptons characterize

t he foll owm ng seven FBD subgroups, which are defined
e RuREARAPOE Y i YERAPHURTA 198 YRS PR Funcions
Bowei Risorder (FBD), and in particular Irritable Bowel Syndrome (IBS), such as
Constipation predominant IBS (C-IBS), Alternating IBS (A-IBS) and Diarrhea predominant
IBS (D-1BS); functional constipation and functional diarrhea. FBD is a general term for a
range of gastrointestinal disorders which are chronic or semi-chronic and which are
associated with bowel pain, disturbed bowel function and social disruption. Particular
combinations and prevalence of symptoms characterize the following seven FBD subgroups,

which are defined in accordance with the classification system known as the “Rome criteria”:
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1) d: Constipation-predom nant Irritable Bowel

Syndrone; 2) C: D arrhea-predomnant Irritable Bowel
wyoudognmes ; 3) C& Functional constipation ; 4)PCHEP2004/003736

Functional diarrhea; 5) C2: Functional abdom nal

bl oati ng; 6) F3a: Pelvic Fl.qgr. dyssynergia; 7) F3b:

I nternal Anal Sphincter Dysfunction. 5 I BS nay be

char acteri zed by at | east 3 continuous nonths or

) o b 1S S OB RGP B

IrrutatﬂéB@%ﬁ&S%roMbt B) eacmmg@nal Bofigtipaticencs) GF: Fenctidnal dierhea; 5) C2:

Funchansh PbOGRERROZNG: A PRGRIIGN DREVREF o A, Ml
Sph,,{c@@rqjys@r@ggﬁter of occasion or days; (a) altered stool

frequency, (b) altered stool form (|l unpy/hard or
| oose/watery), (c) altered stool passage (straining,

IBS rHé}QSé‘ ENara@erizehy Mdesth 3|oﬁﬁmﬂ]b|u§h%lﬁ\e9<§ruabmrfmﬁ syrapfoms of:
passage of rmucus, bl oat

1. 2o ralh cARBRRTENOHIE B (RLUe o fﬁ‘gﬁ%%t'gaa{b BRd/pgassociated

with éﬂeﬁér{g%dn %qhé\ﬁbycb"f sﬂ%[ ‘Qc)(bfndHﬁ%séé&léat@Mﬂ ashapé® Mcdneistency of
east 3 non . straining at defecation at

StOO'l%’Z&%t a quarter of the time; 2. lunpy and/or hard
2. twé?ﬁFHo?e 8f thb?@liﬁm@ ofl 4 a8 a Qliartdi®f bbé&lon%r d%?élsat ion

I nconpl ete evacuation at |east a quar
(@) alora Stapl Tequanci bl SigeS SGBHOTR AITVBULY IFRSFANERDY (Fhattered
stool?a@@f‘d& (sRaRRY U@ené’sﬁ'oi“ fée’ﬁn@ @i lné@rﬁﬂlbfeeéiﬁacaéhdnp q@Epassage of

ar e not pr esent here are insufficient
mucus; i(@)dreating & feaing Oﬁ'ﬁ'@?@“%'lw%ﬁt@”n&y not apply when

the patient is taking |axatives. Functional Diarrhea
is characterized by two or nore of the follown
Funotignad tGomstipationds defingd tbydwo gpmore of the f@ﬁwmwm%ﬁ% FRy addeast 3
mon%p(%tery) stool nore than three quarters of the tine; 2.
ree 25 or nore bowel novenents per day greater

t ha
1. stiairling atrdefedation ableast® quatier ehthedimg; @olumpyiaad/ogdard stools at least a
quar%?répﬁ{eqﬁné '3, anEsa‘ﬁSHHPHb§MB|a@ &kt ‘P@dét E%an df I?he time; 4.

Icans 'an uropeans no nore than 0g pe
two atdgweT$pantangoys bowelfmovsments iord wegk. g\bfj@mlnpwm is not requwed

|oos$‘988@ eﬂ? 88fgﬂegeﬁts rﬂftfhere é?%s%‘ff&%ﬁt efiterid RS} 188! Theéde crltena may not

present ency 1's a prom nent
applyswhpnﬁra patieot isdakihg lanatbesi nence or soiling may occur.
30 Simlarly, functional abdom nal bloating is
typified by synptons of abdomi nal fullness, bloating
Funationali Risen¢a isrchareterized by by oDyere,afdhe faiowing symptoms for at least 3

monﬁﬁgiﬂ,ﬁﬂg{niesae@ t%F {/)v% r%%o‘?‘ﬂﬁr@ aﬂ%r’g@%uﬁﬁers of the time; 2. three

ntern
or mbyesthawe mmmmtwaghwgmtwhmha{f theFtlrm_a; and By nsiassed Figol bowel

as compRiedB i aGhAGhityUdrh (IBOGYIELY fof NbARF Iafnericans and Europeans) but

no more than 500g per day. There are insufficient criteria for IBS. Abdominal pain is not
complained of, and hard or lumpy stools are not present. Urgency is a prominent symptom

and fecal incontinence or soiling may occur.

Similarly, functional abdominal bloating is typified by symptoms of abdominal fullness,
bloating or distention. Pelvic Floor Dyssynergia is characterised by straining and a feeling of
incomplete evacuation. Internal Anal Sphincter Dysfunction is diagnosed by Pelvic Floor
Dyssynergia symptoms together with manometric tests.
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WD 2004/ 089115 PCT/ EP2004/ 003736 -15 In one
enbodi nent of the invention, the conpositions

w@emenghiing to the invention may be used in theCT/EP2004/003736
manuf acture of a medi canent or nutritional fornulation
for the prevention or treatfent of gastrointestinal
functional or organic disorders including
consti pation, diarrhea 5 or any form of Functi onal
Bowel Disorder (FBD), and in particular irritable
bowel syndronme (1BS), such as Constipation

In o eabodinRAt of tRS Ir(\@n!nﬁ@):he Alnipishiehs Becdriify fd\theBR)entiotl may be

US@CB Bﬂé% rf}ge?g‘flf%lﬁg%g]a l o ?Jr r&qtg‘%q@é&)rgﬁﬁhgﬁgg% prevention or
1.reamiém of g@s&tolmésitrﬁemhemt d)er?rgar’(ldEl &ls@@i@l@rﬁblﬁtﬂm@ %oﬁit.pbh@n diarrhea

ent | rmnu acture
or e R ENDCHE eV (FEP AR BHEdRT RG GRkelgyndrome
(1BSY hich ielslobrxtsh;?atuoﬁqiréubmuﬁfm IBS(CIBS), iAnSrmagh® IBS (AMES)eRd Diarrhea
Le, as antl -cal Cl

no
precRiTinarE S GRrPE ), futchond) SBEHBRIR: ARERBFCIbUaRES 1 n
anot her enbodi nent of the invention, the conpositions
according to the invention used in

In a?@ﬁ%ﬁ%‘?‘%ﬁ"@%@%“%d?'@@ﬁeﬁ? CB%F’RE‘@'?”% ?fJH%I'“V\eB‘i‘QﬁI“QY( Pgysed in

the ﬁ*x@ﬁufé&ﬂuF@Jbiaé h\@ﬂlcbhﬁnt d)ﬂﬁﬂ&ﬂ%nﬁMﬁﬁn@«ﬂéWof @éntd@lliﬁ@‘!ﬁé P in the
resi stance to bacteri al yeast infections,

C°'°Baf|°f penirodiing qolaitis aptan %"do’irarlfi't@% a8 aﬂﬁ&ﬁ@ﬁlﬂ’%?“?sﬁﬂt‘f'ﬁt’@gemc or
hypd@Rlectef@eRfCiginta. | n another enbodi ment of the

i nvention, the conpositions according to the invention

may be 20 used in the manufacture of a nedi canent or

In afbthér drhiSstimehSTHE AUERRN Pk Joh%o?ﬂh@?(@é‘édo?d‘iné’fo the invention may be
treatment of diseases, condi t1 ons an nptons rel ated

useq t themanufaggeof aunesticannens paﬁutvt@nattﬂrmu@m tor sHpuiating the
|mmq hé §9§t§m%|’ndcfef' ﬁr%nfo%ﬁ& %sdtéhc@iﬂ'ﬁ%tenélrlﬁ |yH§§tW§fe&W?i§ Nin particular
According to t I nvention ositions of the

Canﬁﬁiﬁérﬁqf&?ﬁq‘?ﬁ% mVéecbbsbwlfatﬁ)r@éweg éﬁﬁé&@ 25 They may
be used to pronote a healthy flora in the
gastrointestinal tract, which in infants nmakes it

In angiher embedinent &f theimventionathgfconpesitiens aerordingia the dvgntion may be

usedTWthg‘?néh%%tﬁr? o‘?%W@J‘&an?é?ﬂ/o?flutrlﬁér%??orﬁméﬂgh fSrihdBrRGEntion or

e naturally occurring ora
treatjeent obfigeessas; pandiiongend spmptoms rﬁ@ted)tOtIB@ Inpasticularicerative

COII%%}%%‘Sh%%d%EQyé geh %%QQHH n‘?émr"né R 391’ E\éeme' gn

unct 1 ona di sor
consti pati on-predom nant Irri tabI e Bowel Syndr one,

Acc@ rtB g@%ﬂ’%@ns ; q{orrlgogftlbﬁéz’é: u nc h’mﬁ/ M%{/ g%ae gi’fidogenic effect.

They mqyrbesuaeg ta@mmmtstadvaaﬂlgy foain tmtga@tmmtastin@ drkct whinhdh infants

maidsh B3GRy r AESRRRRH Bl BB S rah WharkR Kot iy nEdced to prevent andlor

treat &rer distusbance i thecdhaturaliyt dosdrring ifiotehie té gastrointestinatieacint
of gastrointestinal

According to the invention, there is provided a method of treatment or prevention of a
functional bowel disorder, such as IBS, e.g. constipation-predominant Irritable Bowel
Syndrome, Diarrhea-predominant lrritable Bowel Syndrome; Functional Constipation; or
Functional diarrhea, comprising administering to a patient in need of such treatment a
composition of the invention.
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functional or organic disorders or diseases, e.g.

conditions and synptons related to functional bowel
walk@ansEn; such as IBS, e.g. constipation-predpOi/BRINN4/003736

Irritable BovVel Syndrone, Diarrhea-predom nant

Irritable Bowel Syndrome; FEuygctional Constipation; 5

Functional diarrhea; or conditions and synptons

related to IBD, e.g. Ucerative Colitis; Crohn's

in & G ERpofrinEdS Prteg e FRR 8 PRy HeaBo bt gpltrditestinal
funciionel drrorganiic disordefmomiissasts,@ad. coodiiunsaandssnptome delated to

runct RGBT A aier oo n B0 it SRRk prag A hatte Bg

Synd&!srﬁe G!Bi@ﬁlﬁ@@«bi@ﬁohﬁmmmmd@@dvm SymdryoreeFpestiossGuhstigeiivs;

i sk, or suff astr t f
Funcond oESee: Stoogiinns end AT GTs Cattids (RO X ek B e Ghirs:
Crohﬁ:émmesaa@ of edlah ednded, ddntprising ddBidistering o 4 patidrdin need of such
cerative Coli , Y ohn's di sease or col on cancer.
treatmgnq%c%@o%q%bqlth%m\/ B he i nvention, the invention
pertains to a nethod of treating and/or preventing
di seases [ t| ns ande\é tons rel.at

PharfEEey ] FTSGUS SRS GevarEEe® Beomaill isymeodiion cording to

the u%ﬁﬁdsrt battlbe bafel- mmbd by aeyand| ag breraspecially reechmehded for
such a. t rea*}rrent C

e e FeFbRIs bR UbibBEs altegc

disorders dritfscaB¥e . é. %ndvﬁ@nwérﬁﬁsyhﬁﬁ@hﬂ relate td EBINOF D, in particular
effective anmpunt” refers to an anount effective to 20

Ulceé?é'M‘? Eplitisy enobn sEliFeRRR PAFRION FRNCEFf ect, such as treating
and/or preventing diseases, conditions and synptons
related to IBS, in partlcul ar. as herej

naboye
In ongearahqdiimant of e iyaRss; fedmentien ofEAN e MeKIod. g freating and/or
prevéﬁtﬁﬁ' daeRES | Rhambis BRy §yn§bt§r‘ﬁ§ |rélat|euft@ f:2:3 lﬂbahlealat sidhX¥orms of IBS
hs at room tenperature @H 220? The
as h@r@mabgvet fesissbed. 1t RN CBiANgd URRAT. uRgPe of sygh agigatment,
com?ﬁs‘?ﬁgagdrﬁﬁfs'iér%rtétsﬁﬁ maRaNseefectite BRBURT &@J@dm[idsﬂmtaccordmg to

ositions of the |nvent|on may

the invemtipgretsausad, haseig, thaferm e qupWe@qut’kreggg éqjan amount effective to
achlé\feOQHééu%d tﬁer%peﬂtﬂ%fférd %uckﬁé@ﬁéﬁln@%ﬁd%rtdﬂ@\lénw@Bﬁséé%bsl tonditions

ssi bl effectively aneliorate syrrl'gtoms and
and eﬁnpﬁomsaﬁl@tedat@éB& intpagtiovlat B heysinabpye @ 8¢t i ons

whi ch do not show any severe side effects For
exanpl e, the present nethods are well-to

The sompositians ofiie inventinn arersiablee Praferably e ¢ S(B'F'f éi? qfuaF leag six
mon?ﬁ%ﬁ&;r@ é‘\‘néé\'aﬁﬁé( d é’?mfﬂ{:e%%ﬂo%ﬁ@hs Bpﬂﬁ'ln@nﬁ@rﬁ 86 hot need to be

he conbi nati ons of the
storgst @ﬂmateﬂ@mer@ﬁnh@[ythﬁ@rm@bmat A compABitoRs of the invention may

be sfdré@ l’ﬁ‘?ﬁéerét%ﬁt &g g peﬁ fﬁrfoﬁ{f emhl@baé@&‘)d’mdud@'é?@tyogﬁﬁrts for

t1ona OSI 1 ONsS as describ
Accmrdmgne t@nav@nt@g itie pessitie nwaﬁethly anglipmate wn’f@ms and Cond'tlons

LA Y B0 T RO e g . or

exarapleuthe prégdt methodsGre well-toleratpd, sibwlg torapply, @ﬁd 1r0ﬂr9V% fhﬁ% quality of
life o‘?%b;%@& with any form of Functional Bowel Disorder (FBD).

The utility of all the combinations of the present invention may be observed in standard
clinical tests in, for example, known indications, for example using nuiritional compositions
as described in the Examples hereinbelow, for example using Lactobacillus strain NCIMB
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nore prebiotics, e.g. GOS, in a range of from about 5
to 15, e.g. 10 g, for a manmal, e.g. adult and in
wae@adsmads ani mal nodel s. The relief in synpt onBCT/EP2004/003736

characterizing FBD provided by the conpositions nay
be observed in standard aninsl tests and in clinical
trials, e.g. as 5 described hereinbel ow. The
beneficial effects of the conposition of the invention
may be tested in the gut rmdel as follows: A three

41114 trathe raoge offoero about SxiPbtosid 0 8isfu egsatouli}0i’er 4P defu, @pd one or

h obi,0
more, pﬂSS’Bm{ & rgz é‘ﬁ?{él’&g{e\’of‘ﬁonkgﬁodxt%?o% D¢ ﬁﬂ)@”%?é%é?nhﬁl e.qg.

er eht otIcs
adulitame iy e’@ndardranﬁmalrraom Themelieh in gympiems @haiﬁh@ﬂgﬂ@ [FB6 previded by

the c§%\5§ﬁpqr§éng%ggéﬁ§$9&]i in starldd Py ﬁh%gte%%%ﬁﬁﬁ%ﬁr\lcaﬁm ®.g.as

an |nocu um wi t retention
desctnbedeherémﬁ@lbw After reaching the steady state treatnent

with the conbination of the prebiotic and the

probiotic is started. The prebiotic is added to the
The herdificial effextwafithe comaosition d3heinventipn rawybe testeyn thegut model as
folloday The probiotic is added every day in a

Woncentration of e. g. about 108 cells/m wuntil the
A threema:ge adrdihaoys/ ciiltura eyﬂem) is sSaupliresrdar do théaknthe\ssinyvability of the

o sin oA 01 0 R B2l s it
on tHergrowthofter/brrobiﬂitisatramn, .S.H), short chain fatty

acid anal ysis and selective plating are used for
The g0t eedehds tdneuslhgrtgesfaéaml shmpler efdemilB8 npatieat agr@nainoculum with a

retenggg % o?_ft %\t Obﬁfer geeﬂ:é JI:\% e%lgf 8?&){3 g%gfmdgn&m;; t'hr}ﬁ lé:XmBI?\gtion of the

prebiotleahm ;r)]wbtdnct:sh stastgd bl et prebiofit is addedstariee media ia aycancentration
t { t. ' |

o 25457 G RO 808 L LB . s

10° delfshar entiethe gidddg StafdS (Dutrnooers).” Sa@@shamaltem_hi avarpl week for

oy e B s S B er 3 SR Wgoont n i

hybridrsaﬂ@’( :en;sm {Mhetm??rhﬁs fat@ndélgrar@ylsﬁgarﬁd iseiéctﬂmsplasmgjdye used for
uate the C t

srob 8 ERpo i eSS e FE e i svorom.

Flnall)aﬂhgfgagfprmubn & heaahedibefble @m@mngdae ltrpatﬂmﬁ with t@ synbiotic. At
about, 10 baci | l.us st

the gamaimia ful Fipds” will 168 aeine OHERS oAt Lts 474 s gamete of a

healthQ Jdtividual t@e)ﬂamlﬁ@géésﬂlaﬂﬂfefénd:eﬁw thdaiBy gatanedel®s. g. 30
corresponding to 2g of bacteria. The study consists of
a 2-week baseline period, i.e. conposition or

pl acebq i s adnniste vveek random zed
O"etﬂ‘é'[l'lﬂ”é’“B‘F? ﬁaa'tm%?%{ﬁ%g%e% %°ﬁaw§m th either placebo or

A préﬁecmmlé-bm ﬂindbhﬁ?zeldny:ﬁ’aﬂél group! ﬁildt%ﬂm} ibpatierds witleD-1BS

andlpbdPRENER HhsHu DA daT. SR AR SieraBi oL 2
comB@eﬂt%H &anhdvartidy 8/g2 bmpssiss SOV aQ’fan%BSf ahyeupsa8Bbout 15 g per
dallyptg}pgé@ég@g&ggég%@rtd%ﬁf E‘Jc:sn%mand \Ifg%tgge?cﬂ(us stram NCIMB 41114 in a
concentration of about 10° to about 10" cfu, e.g. about 10" cfu per daily dose, e.g.
corresponding to 2g of bacteria. The study consists of a 2-week baseline period, i.e. no
composition or placebo is administered, a 12-week randomized double-blind treatment
period with either placebo or the composition of the invention, followed by a 4-week
withdrawal period. The efficacy, safety and tolerability of the composition of the invention is

measured by an overall assessment of IBS symptoms after 12 weeks of treatment,
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-18 determ nation of nunber of stool and consistency
as described in the Bristol Stool Form Scal e,
waz®enssrent of abdom nal disconfort or pain, |iPCEBPINED03736
bl oati ng, feeling of urgency, straining or inconplete
evacuati on, nausea or flatulgnce. The m crobi al
conposition in the faeces of each patient is also
assessed by sel ective plating, FISH, denaturing
gradient gel 5 electrophoresis (DGG) and short cha
detefrainationeafingmbeBPi/aipel andrdongisteney @i descrised, fythe Fgtol §tool Porm
I t
Scal? %ﬁ%ﬁnﬁhté&éﬁd#ﬂ%l%ﬁgmféﬁ‘ﬁ péu"n |H(:§Eﬂ‘r%¥l S@a 6. Sf%@lgglof urgency,
straigihg Da@ﬂ@ba@ta @\@gunganﬁuse@ws ﬂa‘@uieme(Tﬁ)e wﬁ@b'ﬁlw@wwt‘on in the
faec&é%ftéﬁcﬁ p%ﬁéﬁﬁfélsg %%gé‘ss%@ @g@él%éﬁv% éﬁ‘étﬁ\gs PiSH!RishBtufing ggadleni, gel

I'S mail ntai trogen gas,

electﬁmborqsiﬁb ©GERNendshtir eheirdiatty acid 2oplysis @semg the priRbsfedy.
conditions are set to resenble conditions typically
found in the distal region of the human col on. The 15

The iiventizstvell soabe forhenifustraied dyribe llogingv@<@MaEs um whi ch
conprised (gl-1in distilled water): yeast extract 2,
peptone water 2, NaCd 0.1, K2HP04 0.04, KH2PO4 0. 04,

ExavpB@4. 7H20 0-01, CaCl2.H20 0.01, NaHCO3 2, Tween 80
2, hemin 0.05, Vitamn K1 0.01, cysteine.HCl 0.5, bhile
salts 0.5, glucose 0.4, starch 3, pectin 2 and

Exa ﬁélgbﬂ nogal actan 1. The nediumis autoclaved at 121'C
Om n and, whilst still hot, placed under nitrogen
isolagjas of dctebacillbe straidiNGIMB41 126 cool ed, 1 gl-1 of filter

@) Cgﬁtﬁ'{uopé &‘ﬁgxré Sigtéﬂfﬁy?ﬁﬂeﬁ%hgha% %l ard s@Luﬁ in'd Eéraﬁéleédch'@ Rfdintained

cal
underefnie:rgemgas, alca?f’(aopH Gtﬁewlsa dﬂt&lowratn of 8. O&ﬁhu nT hesegpaditions are set

| |
to reggr%@ c%ﬁgltlﬁrl\ss&glcﬁwlfgyé%i Lrge H!a ?j%gérdn ﬁdebﬁew%g Hycg}(gh'sﬁﬁé’
cherfostsis aamﬂad Viith 4 eenttakigwwts |nmcurwhma>@rwse@(glym distilled water):

yead)GRBE: 5 pﬁté&%wgte} ’élraéf(# pl’@?—ﬁiﬁzdr g‘%}. i E% f@éﬁ)mzo 0.01,

CaC@&&O{@DhtI‘@‘H@@aQ Tivesr 8@2, emin RS, Mitamihdd a@fh wséf-tlne;llel 0.5, bile

salts éh@gtfoggﬁjé $ g%rgﬁg %ctﬁ a% %rd %rgp f\ggaléét?rwh'lé d?ﬁ‘r%gglﬁgg autoclaved

at 121180rfbr 3 mialandr whitsd déibhatpplecerhundes sitloge T bas. AAfter §1a ingdium has

cooyei! el bl ey e BT OISl ARl iy

addéDtocthé resdeumt rdsecair. dtontnmlshenmo'shatqahitrcm entfrmcrobwdﬂwdded are also
(| ii) Mcrobial culture techniques: A sanple is taken

N-from each fecal sl urry used as inocula and 1 m
sanpl es are also renoved from each chenostat when the

() s REB G5 Dy 538 Rl SarEie€ P Y T Lty vligrs (n=6) and
1O%TM®ESILﬁﬂ& érhmdﬁ&iliyqirégardd Lsihg 0. 100! Tbpleysphatetbuffer pH 7 (26). None
of th% volun?eers ﬁas any previous history of gastrointestinal disorder and has avoided
antibiotics for at least 3 months prior to the study. The 300ml chemostat vessels are half
filled with medium and 150ml of slurry added to each vessel. The system is then left for 24h
to equilibrate before the medium pumps are started. The experiment is repeated with 6
different fecal donors in triplicate for each.

(iii) Microbial culture techniques: A sample is taken from each fecal slurry used as inocula
and 1ml samples are also removed from each chemostat when the fermentation system has
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hal f strength peptone water. Each dilution is plated,
intriplicate, onto pre-reduced (under an anaerobi c,

wAaRemRA15 10%12, 80%CO2, at nosphere at 370C) ageCBEP2004/003736
designed to select for predom nant groups of gut
bacteria: WIkins Chalgren ({&oid) for total

anaer obes, Rogosa 5 (Oxoid) for lactobacilli, Beerens

for bifidobacteria, KVLB for bact eroi des Rei nf orced

Clostridi a agar 4()(0| d) + novoboci.n /1 and col os
reacBedypiradiostate @8er i Gt Hirge AR H@négﬁ?"y Ct"@i?éu(éjfolﬂbwlt@%ﬁﬁeduced

half &Pé’lg‘tt) H@pt&r‘?é:ﬁ/étetr Fasdh dabtio is bt lﬁ( mﬁﬁcaﬂ% adrtdl prei-reducefd (under an

aer obi ca o Nutrient ar to sel ect
anagrgiial 10%e pgﬁegO%gabm%g@d aaggqghg%até’g’a@ ggars designed to select for

predBHw%rn@ng@ 'o?@ut t?a'&fér%}’WHQiH)@@ﬁlg% {G%o:dﬁ&stbtaﬁﬁﬁiaerobes Rogosa

é for co forns and
(Oxdigydonactebacil, Bq@rewfocblfmlpb@tewi%ﬁ foi bagirrgigae. fginforced

Closﬁﬁiréjgéat I(@%.@ + @8y o%lrF??H% &5k GASktR TRy ﬂ?clagtnﬁlaoind Azide agar

I NCU on a aero IC plates are enuner at ed | oni es
(Oxaigd)tfar @rem pesitive mp Fecly glgioniissthan @t@ie%a@nb@aﬂwwwnent Agar

(Oxd?@%%@eé % b%ns?gsu? @6&&%& < 8 aﬂaﬂaﬂrbh@n@en and

I ochem ca aracterisation to con
cyckmlxamw@ fDd)&QﬁSI enédlacCaniryagar Bo.NGxpis) forgpliforag end mnbated at

37°C} %&te[rb&: ﬁ@g Eﬂﬁ’m‘?kﬁ%n'd&rw ?ﬁbﬁﬁeé bt ea%ﬁﬂ afﬂ"e? 48-72 h of

Stea ate con tlons
incukationrapketshinpatea ass erﬂumsrate@lnﬂpbn@swf@tdlﬁefenfgn@mhﬁtypes are also

plck%g#b g%é'él%fjeé for §Ifafn% Qt'aﬁlnf'm&{)sc%ﬂﬁt%bmlﬁbgloﬁ ueh ghenot#t)lc (biochemical)

cont i nuous culture -
charbietrdggtionty canfirfrecudincseidentitiepr of i | es resul ti ng from
antibiotic exposure are authentically due to these
addi tions rather than any experinental variation.
Resitsadiusbarseof 2edateinent gud microdrgafismisdn tevsix inotgeused are maintained

after{ sgg@ﬁz%tg:@h?ﬁ%ﬁseﬂtﬁg orﬁ&{? cﬁéntrc?scféts thlg E ﬁ'?éctll\étQﬁe Pﬁ:al\{th

educe po eria tes
medaompsedcid efftoaent ahsustaising tsher pdpulations in tinemgntlmLsDUB rcoliure

cxn P Eh, A5 bhoss Bl To 3 o REBE beli are
authenticatipdee tonthebe aﬂeitimm'aﬁter mansamteapsnmant_aa_/arlahmr\f&ae’ts are
aotehit A M & VGUREeRon@ ot difatyc i ne and

associ ated risks with yeast overgrowh. In fact, in
of .t he inocula use here, ye
The BfBet 4 et L aee AP AT & fHtlerp eiec. compared
to cdritfolsa theedbyneonfi c:hmgmstbm:m sp%trm of mpiddtly eOne yﬁa*eemgambservatlon is
stat|

th
that 5B G eyl MM Vgells e e R R ot i
combétisbni t6 ‘cohtgﬁﬁzthénbetﬂam RivelenThig hhsiclintdzhimhplicationsi f?htha nse of
cO n I oDl anl sNs or
tetrag OB G RS HEH RIS VS Vel B In gt e, of e ipfdya used
hereny,lééﬁ hre n&w&allyﬁemvted; eutkte ievidicHed fof B@’IﬁmhéﬁéimdﬁﬂeOf

I ndi genous probiotic |evels. WO 2004/089115
ChefP@ﬁ*P%moom 003736 -20

As expected, yeasts are inhibited in the nystatin chemostats. However, certain bacterial
genera are also affected. Principally, this involves a reduction in lactobacilli which are
common probiotic microorganisms seen as important for gastrointestinal health. The clear
indication is that nystatin usage is not conducive for the maintenance of indigenous probiotic
levels.
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During the tetracycline chenostat experinents, one of
the runs produces an unexpected result. Yeasts are
w@e@gestilat the start of the experinment but, CPCI/ER2094/003736

to the general trend observed, do not grow further.
Instead a Gram positive rod_ppedom nated with no ot her
cell 5 types being detected. CGenotypic work is

therefore carried out to identify this m croorgani sm

a) 16S rRNA sequencing Universal 16S r RNA gene primer
sets are used to anplify this gene fromL. plantarurn

Durng itOtetrB&Hind Bh@mgﬁaﬁe)dpénﬁgﬁ@' (5ﬁé3off tﬁé rur%ed?bdtﬁdé's% unexpected
bacteria and the variable region of tgene
T

resuiip Y esde PIRGRIBSEN!FS et @b@@@%P%m@ﬁ@éﬂﬁ @@n agdo m\g@neral trend
obsS98Y QRGN gmmm%r Inﬁsq@éwé @P&}n%&u% Fd@&é&@ﬂin@t@d%ﬁ'n dd'Sther cell

sequenci n% test yiel | owm ng
typ@@@u@&@éﬁ e@@@@tmwgrms ‘gf@(pfqr@cparned out to ldentlfy this microorganism.

TTGAGTGAGTGECGAACTGGTGAGTAACAC 15 140 150 160 170 180

190
a) 165 A AROEEIMECAGAAGCGGGGGATAACACCT GGAAACAGATGCTAATACC
d@%ﬁi@és RN % a lify thi g from L. plant i
Unl 1 CC@QC%%% a@é’gsc%ﬁ@ | _I_IS eneA_rI_oCr:nACT%__elmr%.;m usmg
PC&\T@'Q@DQ@@F@?@CNOd@Q@IWM@ and the variable region of this gene helps

O 0 S D3 TR oo S et SebiAST

MicTCBAEAGHIT i BN ECEERMPdasiAGHEEECalovATT SETURCCS
GAGGCA 380 390 400 410 420 430
GCAGTAGGGAATCTTCCACAA. TGGACGAA. AGTCTGATGGAGCAACGCCGCGT
GAGYGAAG 3% 440 4500460 4760480 49820 130
AAGGGTTTCGGCTCGTAA, AACTCTGT TEISHRARISTSAGAARACTAT APCTENGAG
TAACTGT Boo 510 520 530 540 550 35
TCAGGT AT TGEROGGT AT T FAACCAGAAKGCCACCEETRACT ACGPECCAGCAGT
CCIfgﬁGGAé%%F@§F6C%ﬁﬁ?Gg@ﬁ?Ggﬁ%pﬁgf@CTGGAAACAGATGCTAATACCGCATAA

/—\ATACGT AGGT GGCAA TGT CCGGATTTATTG%%CGT /—\AA%%:‘AGCGCAGG

o e RS R ST EISSRACHET
G(%%AAC 6§,po 690 7(%(30710 722%0730 300 310

CCGCGGCGTATTAGCTAGATGGTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGA

320 330 340 350 360 370
CCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCA

380 390 400 410 420 430
GCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGCAGCAACGCCGCCETGAGTGAAG

440 450 460 470 480 490
AAGGGTTTCGGCTCGTAAAACTCTGTTCGTTAAAGAAGAAC~ -ATATCTGAGAGTAACTGT

500 510 520 530 540 550
TCAGGTATTGACGGTATTTAACCAGARAGCCACGGCTAACTACGTGCCAGCAGCCGCGGT

560 570 580 590 600 610
AATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGEGCGTAAAGCGAGCGCAGGCGGTTT

620 630 640 650 660 670
TTTARGTCTGATGTGAAARGCCTTCGGCTCAACCGAAGAAGTGCATCGGAAACTGGGARAC

680 690 700 710 720 730
TTGAGTGCAGRAAGAGGACAGTGGAACTCCATGTCTAGCGGTGAAATGCGTAGATATATGG

740 750 760 770 780 790
AAGAACACCAGTGGCGAAGGCGGCTGTCTGETCTGTAACTGACGCTGAGGCTCGAAAGTA
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TTGAGI GCA- GAAGAGGACAGI GGAACTCCATGTGTAGCGGTGAAA, TGCGTAG
ATATATGG 45 740 750 760 770 780 790

WORARBANENCGCAGT GCCGAAGCGCCCECTGT CTGGET CTGT AACT GACGOH@AEPA0I4093736
AAAGTA WO 2004/ 089115 PCT/ EP2004/ 003736 -21 Boo 810
820 830 840 850 -21-
TGGGTAGCAAACAGGATTAGATACCCTGGTAGICCATACCGTAAACGATGAATG
CTAAGT 5 860 870 880 890 900 910
GITGGAGGGTTTCCGECCCTTCAGT GCTGCAGCTAACGCATTAAGCATTCCGCCT
GEoAG 92861 P30 94@2850 96G;3970 840 850
TACCEHEEREANGEAT AR ACTCAAACIDAST A GARES (RPCA

GGAGCAT 10 980 990 1000 1010 1020 1030

GEGGTTTAA, §TCGAAGCEACGCGAA, sGAACCT TAQCRAGGT CTBGACATACTAT
CCARATCECCIMMOCcd@HA TR CCcI@20Cc1O80CcABOACESI TCCECCTEEGEEAR
AAGAGATTAGACGT TCCCTTCGGCGACATGGATACAGGT GGTGCATGGTTGTCG
TCAECT 11@0’ 1110 19.4.Q0 1130952140 115@ 270

GITGCCA 20 1160 1170 1180 1190 1200 1210

GCART TAAGT TUSGCACT GPEEST GAGACTECCGGT EPRSAAACCGRALGAAGGT GG

GOATES TTT2BAT RO TSP A SRS T BT AF YT TOACATACTATGCARATCT
CAALATCATCATGCCCCT TATGACCTGGGCTACACACGT GCTACAATGGAT

5 %ng 1090
%&@%ﬁ e e
A 13 1350 137
oo daca o i oo
confirned to be a LactobaC| us speci es cClose

rghas ed toy;4gactobagid | us pegghosus gy Lact qgg(g:l I I'us

pl ag¢aiTd b T MabeNc 8o RALh ORR B8 T RAhA MRt daAkaTcHd8aTeA
Lactobacillus strain is subsequently deposited in

aaeps dancewniot h t hexBudapesisdr eat yisyp 28 353August
200&catanbhen TS dds;coitracd eerscetih carfcdec e s c@ees st N
nunber NCI MB 41114.
1280 1290 1300 1310 1320 1330
CGAGTTGCGAACTCGCGAGAGTAAGCTAATCTCTTARAAGCCATTCTCAGTTCGGATTGTA

1340 1350 1360 1370
GGCTGCAACTCGCCTACATGAAGTCGGAATCGC

The microorganism is confirmed to be a Lactobacillus species closely related to
Lactobacillus pentosus and Lactobacillus plantarum, which are phylogenetically similar. The
Lactobacillus strain is subsequently deposited in accordance with the Budapest Treaty on 28
August 2001 at the NCIMB, Aberdeen, UK and receives accession number NCIMB 41114.

b) Further identification

Further phenotypic characterization indicates that the organism is Lactobacillus plantarum
through its ability to ferment D-xylose.

Protein profiling and rep-PCR independently confirm the identity as Lactobacillus plantarum.
These methods allow taxonomic differentiation between L. plantarum and L. pentosus.

c) Detection of L. plantarum using denaturing gradient gel electrophoresis (DGGE):

The technique of DGGE is used so that a unique marker for L. plantarum can be obtained
when it is in @ mixed community of bacteria i.e. when trying to identify it in a patient faecal
sample. Specific Lactobacillus primers targeted a 340 bp region of the 16S rRNA gene with
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b) Further identification Further phenotypic

characterization indicates that the organismis

waawbogEes | | us pl antarum through its ability PGI/EP2004/003736
ferment D xylose. 40 Protein profiling and rep-PCR

i ndependently confirmthe i Q?Qt_i ty as Lactobacillus

pl antarum These nethods al |l ow taxonom ¢

differentiati on between L. plantarum and L. pentosus.

_cbn tection of L. planterum using denaturing gradient
suffiglont yarigtipn &H@F'&q'@ q"tb@@@PaClW%gﬂOé%J hifuemplilietaegion émplicon) is
therH3RGNPDEEH gd ¥ Biugidaid R bk fict EQﬁerh for%é'%fréﬁw‘&ﬂrﬁé%stb% ladder

% btained when it is in a mxed conmunity bact er
compining %ﬁ@hLf*?ig?b@rg{w@p@@@%mav@ewed AS & q@mna@mn indbe analySIS

45 sanpl e. Specific Lactobacillus priners targeted a

340 bp.region of the 16S rRNA gene with WO 2004/ 089115
Exampie 2 Wpdiiction 7 bactobagsilug @frﬁlﬂdﬁl&MB 4Hkidati on to
dlstlngU|sh all Lactobacillus groups. This anplified

region (anplicon) is then run on a DGGE gel to
For @@Rﬁﬁ"&?&@ proguglion ¢flectopagiius sirairoNCHB 441 %mﬂk isfused as a media.

Iurthtsﬁfa?%rym@quggrﬁ{n éor%@%ﬂh Mdi=BE Yobeehghaci | | us
speci és may be used as a conparison in the anal ysis. 5
Exanpl e 2: Production of Lactobacillus strain NCI MB

Tab8ildbusthe EE‘S"% oiEQétS?aLH fied 'éﬁélhg\ﬁblR/fB Hﬂgqgﬁﬁlk' | us g

T Sfrain NG IS used as a ne Durin

TimesGpEs) dryi ng @HM's nonit ored and nai ntai ned above pH

5.5. 10 Tableq 175@@@\/\5 The grow h of Lactobacillus
strain NCl MB 4@% inmlk. Time (hours) cfu/m O
1. 756408 2 2> P8s 4 3.75E+08 6 4.125E+08 8
4. 5E+08 10 33.78#+688 The cultures are assessed for
viability aftgisghpgy drying and are at the |evel of
2.8 x 108 cfu/nml 1n 1g. After 1 nonth storage the
viability is %08 CtUM in1g. After 2 nonths
10 storage at rodnsH+@Bperature the viability is 1 x 108
cfum in 1 g. 15 Exanple 3: Characterization of
ol i gosacchari de netabolism by Lactobacillus strain
The maituves aldaskéssedfiooviabilityfaftensprapdaind arsl areratite 1biE bB

IR k5T RREPT n¥h8PL8E Shd BEBRS is 2 x 108 cfwml in 1g.

After 2 months storage at room temperature the viability is 1 x 10® cfu/ml in 1 g.

o & A N O

Example 3: Characterization of oligosaccharide metabolism by Lactobacillus strain NCIMB
41114 : growth of Lactobacillus strain NCIMB 41114 in different prebiotics

Method

The growth of Lactobacillus strain NCIMB 41114 in different prebiotics at a concentration of
1% (wiw) is monitored in order to see which of the oligosaccharides is better for its growth.
The prebiotics that are used are the following: Fructooligosaccharide (FOS);
Galactooligosaccharide (GOS); Xylooligosaccharide (XOS); Isomaltooligosaccharide (IMO);
Soy-oligosaccharide (SOS). Glucose is used as a positive control, which is an efficient
growth substrate but not selective or probiotics.

Results
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20 The growth of Lactobacillus strain NCIMB 41114 in
different prebiotics at a concentration of 1 % (ww)

w0 goopsittdred in order to see which of the PCT/EP2004/003736
ol i gosaccharides is better for its gromh. The
prebiotics that are used areoghe foll ow ng:
Fruct ool i gosaccharide (FOS); Gal act ool i gosacchari de
(G0S); Xyl ooligosaccharide (XOS);

I l.t ol 1,90 charid I ; Spy-oligosaccharide
in of &R 154Ry rHOBRE Thairta onTh supif of Lastbealice AHPEHNEYMB 41114
the aaxieffr oremh raf2bis GaRviiedsatthebfoviHticuP®l hBdifsd UMBg e different
1l obiotics. Results WO 2004/089115 PCT/ EP2004/ 00373
prebiclieSy 1 order to justify the better substrate for the
growt h of Lactobacillus strain NCIMB 41114 the
maxti mum growt h rate is calculated fromthe growth
SubsG e ¥ %t ai ned using the different prebiotics. 5
FOSSubst paice p max FGOS 0.09 SOS 0.15 XOS 0.06 11vViO
0.10 10,G0S 0.12 dducose 0.13 Soy-oligosaccharide
SOS( SOY r15808), gal act ool i gosacchari de (G0S) and
X0d sonabtogol i g osaccha ride (I MJ) show the best growth
of La8t bacillus strain NCIMB 41114. 15 Exanpl e 4:
IMOBga¢ ch cjg’lture i nvestigations (a) Method In order to
Gogsmoni t gri2t he grom h of Lactobacillus strain NCIMB 41114
in m xe% culture in the presence of different
Gluggshi Bt’cs batch culture fermentations are al so
performed. Such 20 cultures are done in batch culture
rmentaters. The fernenters are operated usin

;
Soy-pigrsacehatideni cE0%ondt i 0R9SVhat 9@9@9@5@%@@@3@% (GOS)  and

isorfafteBIgosScdhBAdS (1RO SRbw HIRIb&N gRfwth ¢ LS&b?ébli)lluls!s’u%in NCIMB 41114.
slightly acidic pH, high substrate availability and
volunme. For this purpose the faecal sanples of three

different IBS volunteers are used and each experi nent

Exarhpledp Batdncultur iheetigationdhe prebiotics that are tested
are the sane as forgt he pure culture plus Benefiber@

(BEN) 25 and m xture of Benefiber@ (BEN wth GOS
(@) (1Mefhodal | the prebiotics are added in a

In order to monitor the growth of Lactobacillus strain NCIMB 41114 in mixed culture in the
presence of different prebiotics batch culture fermentations are aiso performed. Such
cultures are done in batch culture fermentaters. The fermenters are operated using
physicochemical conditions that approximate those found in the proximal region of the colon,
i.e. a slightly acidic pH, high substrate availability and volume. For this purpose the faecal
samples of three different IBS volunteers are used and each experiment is done in duplicate.
The prebiotics that are tested are the same as for the pure culture plus Benefiber® (BEN)
and mixture of Benefiber® (BEN) with GOS (1:2). All the prebiotics are added in a
concentration of 1%. In the batch culture fermenters the pH and temperature are kept
constant at 6.8 and 37°C respectively.

Lactobacillus strain NCIMB 41114 is added at a concentration of 1% of an overnight culture
(107 cells/ml) in each fermenter. Sample are taken at 0, 5, 10 and 24 hours of fermentation
for plating out, i.e. for monitoring the growth of the probiotic, for F.1.S.H., i.e. enumeration of
different bacterial groups, and short chain fatty acids analysis.

(b) Results
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Both sachets are to be dissolved in approximately 200 ml of cold orange juice, just before
consumption. 1 serving per day.

Example 6:

Compositions are prepared by intimately admixing the prebiotics with 2g of the spray dried
Lactobacillus strain NCIMB 41114 (NCIMB 41114) to obtain a powder. The powder is
dissolved in 250 ml of water to obtain a ready-to-drink dietary supplement.

Example BA 6B 6C 6D 6E 6F
Prebiotic (q)
GOS 9 10 5 4.3 11.25 10

FOS 5 4.3
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prebiotics specified hereinabove.

Example 7:

Ready-to-drink nutritional composition made by dissolving the content of sachets 1 and 2 in
250 mi of water:

Sachet 1:

FOS 4.49
GOS 4.49g
Glutamine 3.4g
EPA 19
DHA 0.59
Sachet 2:

Probiotic ™ (10" cfu) 2g
Carbohydrates 12.99

 spray dried Lactobacillus strain NCIMB 41114.

The examples illustrate compositions useful for e xample as alternatives or a djuncts to
conventional therapy for any of the disease described hereinabove in that they stimulate
a beneficial gut flora composition on administration of e.g. one dose per day, e.g. split in
two servings.
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7. A composition according to claim 6 wherein said polyunsaturated fatty acid comprises
eicosapentaenoic acid and/or docosahexaenoic acid.

8. A composition according to any preceding claim for use as a medicament.

9. Use of a composition according to any one of claims 1 to 8 in the manufacture of a
medicament or nufritional composition for any of maintaining and/or promoting a healthy gut
microflora, reducing the toxic effects of the digestive process, stimulating the digestive
system and improving bowsl control.
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15. A method of stimulating the immune system and promoting resistance to bacterial or
yeast infections, in particular of treating and/or preventing Candidiasis or diseases induced
by sulfate reducing bacteria in a mammal in need of such a treatment comprising
administering to said mammal an effective amount of a composition according to any one of
claims 1 to 8.
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restoring a beneficial gut microflora, for the prevention or treatment of any form of Functional
Bowel Disorder, and in particular Irritable Bowel Syndrome (IBS), for eliminating sulfate
reducing bacteria, for the treatment or prevention of Inflammatory Bowel Disease (IBD), in
particular Ulcerative Colitis, Crohn's disease, and/or colon cancer, and/or for repressing or

prolonging the remission periods on Ulcerative patients.

18. A package according to claim 17 wherein said oligosaccharide is chosen from galacto-
oligosaccharide (GOS), fructo-oligosaccharide (FOS), xylo-oligosaccharide (XOS), soybean-
oligosaccharide (SOS), isomalto-oligosaccharide (IMO), gentio-oligosaccharide, fructan,
inulin, lactulose, gluco-oligosaccharide and lactosucrose.



