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WD 2004/ 009103 PCT/ EP2003/ 008076 1 Probiotics for Cut
Neur omuscul ar Functions The present invention rel ates

wo oootloe91ose of a sel ected probiotic for the  PCI/EP2003/008076

manufacture of a nutritional copposition or a

medi canent to prevent or treat gut 5 pain or gut

di sconfort, notor dysfunction in the gut, gut
dHTHﬁEéJhﬁ*Gu@Wrﬁﬁ{ﬁstchPﬁ Pificigguel | ae after

n ectron of the gut. The present invention further

relates to a nmethod of preventlng or treating gut

gaﬂ}ﬂe Oplegé«ﬂt thvaemoishoiélatssd t@ﬁﬂh&l aSﬁn(bf rtsetected probiotic for the

ysfu on i.n the, 10 The Bac

PraBTeler e o & HREPHRS oS on. TaAHP el to pisvat or treat gut

f qudn sap pgmﬁdrsk:omfotth mbtore flysfuablign aff ¢t sgltth %Lnoaeuromusculal

h . R, it nal
muéﬁ%lgl% 1ﬁg§ Fﬁ!rl} evcglgr‘?t}aé ﬁge#tﬁer eﬁgh%%tuneﬂ ci aI
effects of problotlcs have so far been reported or
Flﬁ’é’? EP n%%ndﬁﬁﬂieﬁ%lﬁ?é@ttooé Iﬁ&hb@ Q&nting or treating gut
[ on

577 . enhance of. colgﬁlza ion
r e@algpar%lé 1sgepdent an ;Peﬁﬁlftﬁmr%‘@‘éﬂr Yts ncgogdp
speci es, reduction of serum chol esterol, influence on

t host ystem for exanple on the |evel of -
tﬁhﬁgﬁ’&#gr"%@%t ﬁe cel lular immune 20 system EP
0768 375 discloses Bifidobacteria that are able to

| r? o%?cgt dgn afeh thé}Iaﬁgt ?Qﬁ'ﬁed A 02[ ahve 1@1%'5?2{16?091 supplement which

0 CO tively exc
pdnm@@mlky ﬁ&@ﬁe rthe, lestt h%miam estamiapl day | Enprewing, itgpintestinal

984,0088m1 %kﬁfcél SEQéEﬁP%l&ﬂféI‘éﬁ@b@l@éﬁ@hl%ﬂ&t?? Q)\ffifr@blotlcs have so far
I actic aci d acter

ase TROEEE U OPASh ) 6 D ASHENSh BiTIBgbaE thection (EP
nU(DﬁJEF 9@8) Teﬂ%tem%ht Wifecfcﬁbnlbhmd rbi}/mlnh%;yé@femali@ Whihnregard to

mamal i | mal
CrCERRan TR SN T b aybleoBehingyigppe an the hos
of ingutmesystemt, fommmpie ros, the devell of dhdlsumuonad dad thecellular immune
neéé;%) scul ar abnormalities. Individuals of any age
many circunstances are concerned fromgut 35
neuronuscul ar abnormalities. Exanples are babies
Suﬁf’e(;’)d@ 5 Qﬂécﬂ?éés%ﬁ‘idob%%ﬁ@ ihat afeeﬁbll%rt%nirlﬁl%hﬂ in the intestinal

woen suf erl ng fr.om pain lde hor npna cycl e .
andovpanty adhere to intes nal cells and to competmve y exclude pathogenic

bacteria on the intestinal cells.

In WO 98/00035 enteral compositions containing several lactic acid bacteria are
disclosed, which are shown to stimulate the immune system, as measured by the
number of T CD4+ peripheral blood lymphocytes.

When humans and mammalian animals suffer from gut discomfort or gut pain,
these often are the symptoms of gut motility disorders, or, in other words, gut
neuromuscular abnormalities.

Individuals of any age and in many circumstances are concerned from gut
neuromuscular abnormalities. Examples are babies suffering from colic or
abdominal recurrent pain, women suffering from gut pain due to hormonal cycle
and many more.
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CONFI R(VATI ON COPY WO 2004/ 009103 PCT/ EP2003/ 008076 2
In the context of irritable bowel syndronme (1BS) the

w@ri0a0dEns is not coherent on the effect of pPODEPL0808076

on this particular syndrone. In_one recent study
(Niedzielin K et al, A controll%d, double-blind,
random zed study on the efficacy 5 of LactobaC|IIus
pl antarum 299V in patients with irritabl e bowel
syndrone, European Journal of Gastroenteraql ogy

&
|-|eIpd1hg|Q§>@g;ex;_t e urritaBlerhomel gypriyome ((BS) ¢ OF ﬁtgtls not coherent on
Prigp| 9&‘3&3 o‘imiérdﬁ)%(ﬁcsa onOHEis| aﬁféﬁllﬁrab oifee HDtddel trb’cent study

of t.h tive han
PP IGISE T oMo lled donRtsr fae cpsarapegsuidy of Bhe efficacy
Slkﬁplﬁﬁwbbaﬂlmn Jantdraem 200V abl tiemwivvmhy nditalste. béwel syndrome,

e domi Zej dOUPla?S Gld ndnﬁioﬁ g%&&%@@%ﬁr PRV 1147) it is

Si @unﬂlthamprodbndﬁasrmay éravw wl¢ umezeting dre motility of the digestive
Lat&[C bacillus casei strain GG and placebo nean. O her

prior art confirms the later finding. 15 Thonpson WG
(Probiotics for irritable bowel syndronme: a light in

t I“@ndﬁ%k dE‘iﬁ ﬂ]le e&oﬁntﬁSﬂhvki@FM%Q'and O'Moram (Bacterial

13:1135- 1136 20 .S tial treat
| ESPRSRCHABOR dRj %@ E?%Lf@ﬁq ng‘lé@? rhﬂ}a g8 quble-blind
ﬁﬁhdlﬁoﬁt@olﬁéd @Yds@btlv?eraﬁwdpﬁmg biv d}lsdﬂﬁOOMay,eBMAIQﬂSOZ 4) no
a ur omuscul ar. co n
et EERERE RS TolRl o sl P efRb R 2ibr Subh GG and
obplacebo/mean Otinty peioaad/ amfatrsdhe &ter Guding.

neur onuscul ar abnormalities associated with any
possi bl e circunstance in an 25 individual’

Sufnemnpsai WedPrelveties & irgshlcdaael syaflm;n%ta tht in the darkness?,
m EﬁP{) ga&%&ﬁ%l He?ﬁtdl 17t 1301 136 2080¥ dREudses {pbteﬂﬁfa‘l\’hﬁatment of
he

30 _su trat% fectl neuronuscular control in
e PAHERIObIIGSar ti cul ar, it was shown that specific
problotlcs are useful to reduce neuronuscul ar

or mal |

n_the gastroin
es 2 PRI19 Cgiotf £he PrpERt ﬁntl%i]s%%%\g%la%'%a . 0r i3 cc%mfort related
astoedltered acmroanescular coatrol amd motwi Giastioh e theeguds. a 35
sel ected probiotic or a mxture of selected probioti cs
in the manufacture of a nutri t| onal corrp05| tion_ or
me@he awesent tioventiopehas the geraiel ghieciys ko sedusg and/or afleviate gut-

di 36R8hRLskular abnormalities associated with any possible circumstance in an
individual's life.

Summary of the Invention

Remarkably, probiotic micro-organisms, their metabolites and/or their growth
substrate affect neuromuscular control in the intestines. In particular, it was
shown that specific probiotics are useful to reduce neuromuscular abnormalities
in the gastrointestinal tract, especially after infection.

Consequently, in a first aspect the present invention provides the use of a
selected probiotic or a mixture of selected probiotics in the manufacture of a
nutritional composition or a medicament to prevent or treat gut pain or gut
discomfort.



10

15

20

25

30

35

WO 2004/ 009103 PCT/ EP2003/ 008076 3 In a second aspect
the invention provides the use of a selected probiotic

wW@er00a/00910Xxt ure of sel ected probiotics in the PCI/EP2003/008076

manufacture of a nutritional conposition or a

nedi canent to prevent or treat hmtor dysfunction in

the gut. 5 1n a third aspect the invention provides

the use of a selected probiotic or a mxture of

sel ected probiotics in the manufacture of _a

nuin rd secmal aspeepdes tnvamtion provides thamset of 8 sshesiechprefiiotic or a

ﬁ%xguc;f %%Ut@&gﬁﬂﬂ&ﬁ‘és fi‘lbﬂhgrrﬁﬁﬁﬁfhbtﬁ& 0@@ ﬂu‘frlﬁoﬁﬂlﬂo&ﬁposmon or
as pec the

I nvention pro of a
s@l re@dl@arq@nbg? prevent ¢y treat ety ﬁ@si%‘fw%%m Eb&%& it
probiotics in the nanufacture of a nutritiona
ti,on or nt to at or decrea

oS ..
< dh i “Seets T rovanlgR Brovdaas’ B, pSE £2°F ORRfR, probotic or
aspietire dfhelguted prabioticeint thermpmducies of amttmt;dnaifcomposmon or

SRRl plGRE bR i BEbnRlochll SShOFRIS, Y

anmount of a seI ect ed probiotic or a m xture of

th%cf(ﬁﬂﬂpﬁ S%reée'ﬂt ﬁt{\%‘ltﬁ%h E’Rfe% thé BSe BF %S@Décted probiotic

I nvent1 on prov | a net

|
t Fai B0 dyglpafﬁ'ét Pé?bl@?l%d& 8’@8}1&@‘5‘“@ of a nutritional

hYR@AGRIGH BF i théditainBnt fetr@ittor dli@[ﬁl{sb skqellabeaftrapfeetion of the
adm n| stering an effective anmount of a sel ected

pr%’& otic or a mixture of selected probiotics. An
advantage of the present invention is that it provides

TSP b, el FRRBEE A0 ot of rovning
Squfﬂtmgsgutglmn Omrgolbldmmnﬁortdms administerngdo adppnae Pr an animal an
a p o Sl?’% I%ln?(gul{trb? aefR el % oBYSY boD iRtk &18F sdlécted @Yd)lﬁ@ﬁcs

y to treat r prevent gut- neur onuscul ar
abnormalities wi thout adm nistration of 30

prlﬁ[)ﬁﬁtgtﬁéf a8Bbctd k@ predont iBVertln pmd@s‘ af tfmfhcgi afepreventing or
probiotic mcr ani sns rivatiy

P Hectingregtor 38y EARY 10% UL AL YS DR GRPERNY in the su
( Aldanpigding ah rs&ipt oOadmitisteshg wnafffegtive amuit ©fta sadeated probiotic
takenfroma [ whi ch was infected by a

neMed %)émr%gfggﬁéteaﬁ(gﬁoﬁlgg ‘days after infection, fed

with different probiotics and a control. WD

20R4/ a%%ﬁpd%e F&Tt/hg%%g&% QORN{Bn 14 that it provides a possibility to treat or
prevent gut-neuromuscular abnormalities and the associated symptoms, gut

problems or disease states.

Another advantage of the present invention is that it provides a possibility to treat
or prevent gut-neuromuscular abnormalities without administration of
pharmaceutical drugs, but on the base of food grade probiotic micro-organisms

or their derivatives.

In the figures,

Figure 1 shows the area under curve (AUC) of contraction intensity of gut
muscle tissue taken from a host organism, which was infected by a nematode
parasite and, 10 days after infection, fed with different probiotics and a control.
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The stimulation occurred with carbachol at different
concentrations (details are given in Exanple 2). The

WQ@\RIB4/089183 neasure for the intensity and perti nBCI/ER200$/008076

the contraction of the gut nuscle and a neasure for
the degree of neuronuscul ar abhor mal | ty devel oped
during infection. The symbols have the follow ng 5

é gﬁll’nge&%ht g&{‘urrdcdbac t9£ﬁ§éﬂ41”ﬁ cﬂ?ﬂe%@ Wohbéntrations (details are

rrum
Bi gwd@m pin2) adhe AUC E@cmb%ﬁl fpu sheptersalyesnd pertinacity of

3@6% onfs oﬁ Bfthe PHOALSEIE %d%eﬂl%ﬁﬁirh Yofl gy &@Q@e bf‘ feuromuscular

e ere stra nor e
Xdarielaeds ey telostiGiouEley WD i as e nfollowing
(%eé‘iﬁﬁ pbaébﬁ“réloﬁ !L@@Idb@@zlh@)ac@a‘lopﬂihm@ltzﬂs&ﬂﬂ)? X &f dobacterium

crl be . but an el
rzawyng* ElfdobeBeritiactty adBei s Qe 16 Be scon that
prlﬂbbﬁitids @nbﬁlll‘y dimeamathelAUQ pdreaetns dif fgr@NQNtain® hae) more and

a livin ( dead state (dead L.p.), and
omeVngoggﬁé‘i@tZ?%{[nt of the medi um (Sn). The terns
tonlc i ncrease and phasic contraction are explained in

or Oxg?ﬁ?epﬁls 8%SQGH1§F6&M %u%Tl 6? aﬁé h*ﬂ?lc%%%ﬁ\acﬁblll (B) of muscle tissue

otic erlve

s uisedesstibet fop igure| le ut ystmgt@dttah AR efq%lﬂ% i’@@i gRd compares host
p h&%‘amsni%ofgdr\@ﬁh ithe ph’ﬂﬁﬁtlb Rer aﬁpD&é@ba&lNB.S})ai rbayer €CRICM 1-2116)

oo HYAEE SAF St Stots Galr s Al oMy fap supematant of the

I nfnediving r(Sn)I'HEhe: tors mlmxy\/mdrMeraEbp]ﬂhsm cantsadtinnl atei explained in

? o]ﬁéal’tlﬁy g ad ﬁ‘%l' Ir}oéhnginof)g ﬂi,éﬁ ik %H)Iﬁetlc Qigﬁ@%@lfeeds (living or

stdend dtaicteria, asupsmatant)i bavef clewdy ntwl’e t@@@u ircregdsi ¢ind phasic
IS et tone (2) and a stinul ated
ph%(gsrlﬁ{c::a%@%ﬁ?%\%tﬁllegcn d)w Al?cj) an area under the curve
(AUC) can be calculated (7). For statistics, the tonic

Cong‘h?@B' AbuAfes Bo c&i‘b’é@tsﬁoﬁﬂi&tm@ﬂiddqmeﬂ% deestniihe nbtidmuscular

f trol
e At St TPL St ey P AL 5 St of o
t hirﬁlsslﬂe@zl VitrvaBedore ftemutation, admsal s (1) sandak dasalophasic (4) are

" SR 0 95 el s, i s ecorded
t has pustposlatef tanee(2)r axkatstimuetedi phasia hen‘trecrtmn (5). Also an area
Sﬁ &l ﬁg J& Ag%lltg c'i'thq{eocalg’tﬁaf?:ﬁ i lsélsstatlﬁfcsst}{g)ﬂo‘{nc contraction

ecte refers to an cr.0-orgahi smt hat
| S3)alphesicocexErtionn@enarhe; Al er(Teciscpuper vegus ireated were
heg@hparedr to a conbination or mxture of such
probi otics. A probiotic may thus be selected from
known probiotic WO 2004/ 009103 PCT/ EP2003/ 008076
Detailed Description of the Invention

Within the context of this specification the word “comprises” is taken to mean
“includes, among other things”. It is not intended to be construed as “consists of
only”.

For the purpose of the present invention, the term "selected probiotic micro-
organisms", or simply "selected probiotic" refers to any micro-organism that is
able to exert the beneficial effects reported herein, or to a combination or mixture
of such probiotics. A probiotic may thus be selected from known probiotic
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5 strains. However, a mcro-organismso far not known
to have probiotic properties nmay prove to have the

whemefiadnl effect according to the present i NRENEPIN3/008076

and is therefore included within the term probiotic.
5 Wthin the context of the pre§ent i nvention, the
term"nutritional conposition” is intended to

r . .
pr&gpﬁo uﬁ%asﬂoﬁg‘y%l‘ég ]}ég? %%gaeﬂ?%%tﬁgufﬁ% fti?tgﬁﬁ)wﬂ Eo H&ve Pl%b?(%tlc properties
t heayaravare ga‘é‘h& eraficdal offesd geeding %’ethé dHeRRAsantsation and is

aniiEpdfore fn@luc%\ﬁalﬂ‘ﬁhﬁl Belism ptstloge dogs, cats,
rabbits, gU| nea pigs, mce, rats, birds (for exarrple

parrots) reptiles and fish. 10 However, the term al so
i nWitlﬁﬁSthé oontekd ob éhecpiesertadviytioat, hies tdnn‘&aithtlahﬁdcomposmon" is

am' et £ %gﬁ%sre gfggleéjm%r Od%fe aéger g—ie\ﬁ[%gt € lﬁiayf BE a product
bwfmtaidmds fom ethel sqnsamptiome blyi ﬂuumaAs,mhMHﬂmeotmrm also encompasses
1%@%&%}%{1 Ibgﬁ)ém?s‘?m?eé %ﬁ/‘;?ﬁmé‘cfoﬂ Qieﬁﬁﬂlecdpé EHN% dogs, cats,

beverag drin
batabbiiss gaiEIea RIASi BEC kim bikds Giar reyiamf&@ m;arroté‘r)orreptﬂes and fish.

eXH@We‘%'eﬁ Hhbi fek®daRb AcRides ffosdabl s dahsmed ¢HUbther Alomesticated

D RIS RE cranElC ot oS oAt i xes iie @ Agwie, cattle, horses,

c opig Hcepng@dts dyuflidatd, eamiels, anditler ikevave or an oven,
a ready-to-eat product a fast food or a nutriti onal
formula. 20 A nutritional formula enconpasses any

NURKT | y d u
Itlkmal%/d H%A e;b%sfﬁé ap ?CE)EI e nu§ F%(Ir?g n‘wtgﬁdﬁ% for human
ancom;mamthms obh gbympls; reubeyeragd, v dnnlso 1 ber,cd gaagk; an ice cream, a

pa&él?ﬁtﬁrodﬁlef %?ﬁt eék% ecgr %hﬂﬁﬁ' t 3 sHélf—%tab?@ngg?* jgroduct a

ted . formil a f e fering
%%fg@tloneéy @@d@ﬁfan%w@re o‘@ro R%hﬁqwél N %@%@?%ﬁ%mal a frozen
0}51’641'11@’( i’fﬁ}eﬁn@iﬁ f@ra@@ﬁiilnﬁ}mdhaﬁft@ﬂhéatu@uﬁf armgwofwm or an oven, a
nutriitioon-lin i sease
syl bES bl B st il 0T fithta,
consti pation, phenyl ketonuria, hepatitis, acute or

; Oégrﬁt:lt‘ﬁtloﬁglako%‘gh% %@gomk)gfs%§ %@P/ 'ﬁl@]{'it&?alf’y E&Wlple%é' %? suﬁplementary

a thrmadatiq. rﬂit rony rbsagl\generadlyi applicahl etmtrﬁmn fggngp, an infant or
res e)d 620! aSforhffla FEARRISLy Eé‘uéﬂ?@ fb@”é)&é’ﬁm@é chR€patients, or a

| nvent| on, erm ur.omu cul ar
abﬁfRﬁCFPeuM fagted eff&Hﬁﬁ%sfté’éé’aé]lemspé‘ﬂ eting diQaoat ecific disease, for

r edad esyfmﬁ @ﬁﬁmﬁal@ttharmtrﬂnbﬁkle dotroulab pgdyde @ﬂapted to patients

di Stﬁf t rrusck{g Etf( Cﬁtl ong contrac?ltl lity ho's  di

notH1se rI‘-qor 1 ¢ IsHSe meiicty e@s arg10 15€aS¢,

ashypnrgi}@dmmt bbda;ls}t,um@lt dios$,edsirdreaprconstipation, phenylketonuria,
hepatitis, acute or chronic renal failure, just to mention a few. Such formulas may
be reconstitutable, that is, present in a dried form, or ready to drink, in the form
of liquid formulas, for example.

In the context of the present invention, the term "gut-neuromuscular
abnormalities" encompasses all pain or discomfort related symptoms that are
linked to abnormal or disturbed gut-muscle contractions, contractility or motility.
For example, these abnormalities are associated with disturbed distension or
defecation, with colic in babies and/or infants, with gut invaginations in humans
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defecation, with colic in babies and/or infants, with
gut invaginations in humans WO 2004/ 009103

weFQnARPAD3/ 008076 6 or pets, with disturbed PCEHRB1003/008076

time throughout the intestine, néfter infection of the
gut with parasites, such as nendtodes and pat hogenic
bacteria, for exanple. Further gut neur onmuscul ar

ab%%lj‘jgﬁ? Rsthfbdd okt étthﬁﬁl t eCmdRti bné(ﬁéli 1h?<1rbt10n of the

hose aSSOCIate anc exa
pasut with parspessnehgs aemafages gnd ool qgenwﬁl&qs cria, Tor example:
aSSOCIated W th exercise including exercise induced

cr rrpl ng and neuronuscul ar probl.e asspc with . :
Rt B ARG i imeliies in T QOB et D6 e Papent invention
V\ﬂlhbludbe@lbw cigsevighedi Withrlhﬁnmsasafaoexahplﬂ: pauthof the problems of

Chl l ﬁfﬁ H}ﬂsgfagg%%esl e &fl%gef@tlt gl dd Jﬁ% %%Bx%%ei H3h3ed cramping
i refmi:mmmmmﬂ:ulam]gmsué)lﬂhs rissadiated ewitheimtensives iexergiscoand athletics,
ﬁﬂﬁ?&ge el Q55teAT with! @fégnﬁﬁré% aﬂlﬁuﬂﬁfﬂfﬁﬁﬁ’éér agslde&&éd) R}Vli[h childbirth,

udi'ng anti bioti i zat1 on and parent
orthoéﬁﬁ%ﬂoé}latﬁfé atitlh glintoab patienss possasaime iirgladed iyuray trauma and

t et @ons Oéutn%()ﬁ’énb‘ﬁh%a@rtred%ﬁ@hf ot smeiehaade M dks of intestinal

reduced actlv vé‘\(gcgé)er d| ts and ch ngi r][gq d 1
m REBPIYEeh ar 158 ARIRRQHESy G, pyd garenteral or
| Iérﬁéﬁa]ﬂ fecdialp) tthor,m Qissmhmtgd etvi’thn@ngSamd) nthe muiss oo, neuromuscular

%@%@ﬁgéobm%' ag’%‘ﬂi ié Iﬂglg %r];(? %%l adldaﬁlc?%gmdg microflora,

prthbls@ nessodiateelh ywoitlat mmxsual Ivb@tary dyslifestylieohabits including ethanol
oM\ %Qfopg%rgg% fB(?l GHOJfr uANef TRdd teﬁ%%tst Nfered gravity of

typi Cc uman or _ani
gaastropall terg@mwdleat paéel lemsolgehyd aéhoglam SE,
such as nemat odes, cest odes and certain bacteri a, for

%l et ﬂgmogg'f:glgr ggﬁwgfena 81{0 %‘1' g‘#ﬂ%%&cu%qt abnormalities that

If@llodfu anf&t@hheif haums .or| aniraaly gh%&e&ntestmal tract by
eur ormuscul ar abno

H r rmttor dysf.unc onb " f
ar%at S R Rins SRR B oo RS, TRiBfier Ry ik bacteria, for
Pretanplb) Helicbbaater paloed odiSagnaerelkd Mp‘roegbflsfundmmannaja ralso occur
recl.h%fgc'of th&{"fnﬂ%ﬁj.lﬁat‘?(gn i ﬁ?&ﬂﬂ%@%&q,s% glated or Iinked

muscul ar aonorrm Itres equel | ae" are
abnorrral ities or deviations froma healthy state that

Pensimhnyf dfes gﬁ‘ttﬁéirbﬁﬂlscﬁ‘dﬁ Natinoralifies t &S Mbtodt H%functlon are
i nfecti ve agent§ ha e be el.imnated from the host.

THRSSigFeat ARG GGRENYS (Pfeprp n@@ﬁ&‘%‘f i rreversible damages
that were caused to the host. 35 "Probiotic-derived

n the context . of,the S i nv i on .
nﬁ%ﬁf&*&‘gww‘i i ISP BFCUdE 7 dbe éir‘r‘éc%%l? lﬁﬁém %nlf%!tes to gut pam or
obdiatomfor yelhwdnardirkteddn gnt musaular obiarmialities.

:—(

"Sequellae" are abnormalities or deviations from a healthy state that persist after
infection, even if parasites or other infective agents have been eliminated from
the host. They are thought to be in general irreversible damages that were caused
to the host.

"Probiotic-derived material", in the context of the present invention, includes
living or dead probiotics, the medium obtained by fermentation with a probiotic,
the metabolites found in the medium after fermentation and its derivatives, such
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the netabolites found in the nediumafter fernmentation
and its derivatives, such WO 2004/ 009103

weAABFAGD3/ 008076 7 as concentrates, for exabP@i/Ep2005re8076

fermentation substrate, supernatant and/or retentate
of the medium after elimnation/of probiotic bacteria
by filtration or <centrifugation, for exanple. 5 In an

e%oghﬁ%ﬁai’%sﬁtﬁ? Q{a‘?ﬁﬁgy g?@vi%ﬁhbﬂt%tloﬁ hﬁllﬁﬁtatdoaéd'f)e?ﬁatant and/or

di’sc unction or

ner@tema}mﬁ the msdomeafier dsmimaton azfs@@ R1G ﬁﬁ@@ﬂﬁdﬂé filtration or
ofcenm@ggﬂbﬁ ¥ eRahdpRIENs. Pathogens, in the context

of the present invention, include nicro-organisnms that

10 can infect an indivi dual s guts and cause a state of

di I&%ﬁﬁ@nbﬁﬂﬂﬁenttdfethé @Nﬁenpﬁi\#eﬁ’gem thegjuti pain padassomésrt, the motor

bact VI US mul ti-cel
nair Biedton 3t Bt RlsbiruSG sl aBha i RRCHE Pih B infections of
t hthe puisthypathogbnAs a probiotic, any sui tabl e
m cro-organi smmay be selected. Preferably, the
probiotic according to_the present inventions are
s eﬂ’@bogfm i tharentexbefthe piesentdreentiory inelHde malcrg-organisms that

efé ClifeO aﬁeﬁicﬁ‘ﬂdﬁﬁ!ﬂ YeilksT AP cafisd Bt OF @iBkd%R! SThus, the term
Iterat rrentl ons some, of .the m Cﬁlt-eglilﬁam sSns .

QR H pp%v@ﬁlas, Qactoply, yUPEes i THY & gFgandsips such as

I rh/eﬁﬂzitbﬂés sy olier Sedrt 66t exaatplexanpl e, EP 0 862

863A2, in particular on page 3, lines 25 - 37,

conprises a list fromwhich the probiotic according

t oSeledioq efsibatprobiogict i on may be sel ected. Exanpl es of

sui tabl e probiotic mcro-organi sns include yeasts such

asAs 25 pBakiotias ey ysiésbleDanenoovrgenism i bgaselemtedi Breferably, the

Nﬂggrogﬂftfél Qéb%'rél ”f%uﬂh@ rééé%lﬁ nﬁ%ntrﬁﬁ@ ke bélbé'&d R Z8R#8-organisms
and a]& Tor& eEfﬁr bacteri a
sueerting b ?h %ﬁlf ’@PP alih and wy © g3 Q?%Sc?é@lma 8.

CI ostridium Fusobact erium Mel i ssococcus,

J@ﬁ% @ge'ge & Th I St ! e%pgM%%(S)C%Er%éﬁfs%oﬁgfﬁswhlch the probiotics
Peaﬁaosdmgptmdm:tpseseﬁﬁanﬂrérﬂmn Payi be seleeted. 3or example, EP 0: 862

ccu 0 I 1 a; : .
AL SRS VA28, L57, (OHEEREE 0 fom i e
tobbite aecobdiogite the prasemrlgamtmmw e S,&sfkﬁé@dgi | | us
n| ger, A oryzae, Bacillus coagul ans B. | entus, B.
licheniform s, B. jnesentericus, B. gumlu%a
subtamples of satteble miebiofisi d’é@“érioﬁ%arné%ﬁ | fhcludg, cyeasts such as

Caphddnapsis ce@aDebfaHb;ﬂymC @'cﬁldzcﬁaQchﬁz’dl zﬁmd Tor ulopszs moulds such as

B fglgleci) gﬂ? ; e%hlfzrgp%go SC(0:7§ ngnldS Pemczllal m and T bru%opszs §N8 bacteria such

as the genera Bifidobacterium, Bacteroides, Clostridium, Fusobacterium,

Melissococcus, Propionibacterium, Streptococcus, Enterococcus, Lactococcus,
Kocuria,  Staphylococcus,  Peptostrepococcus,  Bacillus,  Pediococcus,
Micrococcus, Leuconostoc, Weissella, Aerococcus, QOenococcus and
Lactobacillus.

Specific examples of suitable probiotic micro-organisms are: Aspergillus niger,
A. oryzae, Bacillus coagulans, B. lentus, B. licheniformis, B. mesentericus, B.
pumilus, B. subtilis, B. natto, Bacteroides amylophilus, Bac. capillosus, Bac.
ruminocola, Bac. suis, Bifidobacterium adolescentis, B. animalis, B. breve, B.
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WO 2004/ 009103 PCT/ EP2003/ 008076 8 bifidum B.
infantis, B. lactis, B. longum B. pseudol ongum B.

wao b@soephs | um Candi da pi ntol epesii, C ostri dPTIEP2003/008076

butyricuin, Enterococcus crenoris, E diacetylactis,
E. faecium E. interinedius, E ®°lactis, E. nuntdi, E.

ther nmophi l us, Escherichia coli, Kluyveronyces
dubi BL %’ﬁ%' l’db? agl dopRin B, pseudvl B. 1}
Al % B@‘Ez vlgr &%}l By atetllJ onguné zermophzlum

riy :
L. Cen ’éﬁl lﬂ”“b@?@fﬂt u Logir lgz”@él Do, nl‘ewogp%cmqmor is, E.
Ssdiaeudy @aj"tﬂsC!E faéczuﬁaarEl mtémﬁe.dzdss B. Q’EzﬁﬁﬁtEerMuhtdz E. thermophzlus

gm clhza coﬁeu?{gz{{cye%@nygq,fanﬁ ﬂgs ILJ%ZO} @irlus Laczdophzlus L.

sa&[umanmnw, e uonplosvns, e serisperis; desbrest der ensies eecurvatus, L.

(dé?‘éﬁb%%‘%) 592%9%%2&5* ﬁ‘igkndz L8, {g}’ﬁyn?ms PE. {]fe%@ﬁ&%? 'L. gasseri,

Proplonl acterium
Salec hahetigessLc érasisi degdanigr wphﬁ o’@bawyl oér neway, L. rhamnosus,

St BPeukei, ¥E! Q8HPari, rE&Ic@ﬁ@ﬁBé‘%é&%%ﬁJésu? c@r&lﬁz@eae (damnosus),

sal i arlus SS us, Stre t herl
StPeqiocoegsi §cza?r?ﬂwés<a |1éent%9w%. é%melcg&l?%ﬁfﬁ iy freudenreichii,

SBtPﬁ(?I Ssmmaﬁ’l@l SecekdAnices raetré\esazreo Saap %tﬁofwwslmrﬂ@ms Staph.
acCl us | cheni Su 111S
5 789sus, B?rwes%iuér o fﬂg@ﬂ > (%swébmy B rféf%rrg%ffﬂus Strep.

Enthermophilus Stegciantis(e. g.  NCI MB 10415; NCI MB 11181;

NCI MB 30098; DSM 3520; DSM 4788; DSM 4789; DSM 5464;

DSM 7134; CECT 4515), E. nundtii (CNCM NMA 27/ 4E),

stF«alr r@gamplesaacpmbmm straine ot \iteine may e Belented fom the group

o It OGNS PR L oSN 5730
rabi dﬂbﬁlrfée’” et 658 . S{Tois Ohi Enieroaopsys faecium (e.g.

CN@MIMB letlngGﬂMBSI nmaw(smm 36(RISLEDSMCBB20LDSM 4788; DSM

P FRA BN D SR kR P IRESE S R TeN Y Ma 27148,
i rﬁtmmabf&zcémmyceﬁéé;)evzsﬁue ¢pEoBEIEMs/ MISERDMI8I5yCBS 493 94;
Fuer Maﬁ!sl?)‘%) Cﬂ@ﬁ/{ ?"ig% XN@?& S%ﬁ‘??of;%zfo%cz‘?l’&?”é’dsgz (NCIMB

er examnp

eHA0)0 4 et oLV S68cidl Heholainknsosiy Kol335 CNCM),
prEé@t%abz‘ﬁM?”bb%aE@zy (Re1 56! e, f o ﬁaﬂ?ar%zm{@NCM 1-840), L.

‘if’ oA 45h)). - el E N 5 S oreptocccs

s ( MdP-849) Szir@ﬁz?ﬁb@m:c mggirwoph{ld@ pi@HrUHansen,), and
m Xt ures ereo e Sstral ns
%“E}ﬁ%sdtﬁreﬁ?qihﬁ% L

raph may be particularly
suitabl e for pets. An effective probiotic according to

theyRhES gﬁmbﬁg S ﬁl%%id{ﬁ:y sﬁ%%ie%%ﬁﬁt e%gen%(laﬁl, deposited strains of the
species according to the present invention may be selected from the group
comprising Lactobacillus reuteri (CNCM 1-2452, CNCM [-2448, CNCM 1-2450,
CNCM 1-2451), Lactobacillus rhamnosus (CNCM 1-2449), Lactobacillus
acidophilus (CNCM 1-2453), and mixtures thereof. The strains mentioned in this
paragraph may be particularly suitable for pets.

An effective probiotic according to the present invention may be selected by a
screening method from the above list. While any suitable screening method can
potentially be exploited, the method developed in Barbara G, Vallance BA,
Collins SM Persistent intestinal neuromuscular dysfunction after acute nematode
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35 screening nethod fromthe above [ist. Wile any
sui tabl e screening nethod can potentially be

wezphoitiesl, the net hod devel oped i n Barbara G PVEHEPBNZ&S8076

BA, Collins SM Persistent intestinal neuronuscul ar
dysfunction after acute nematode WO 2004/ 009103
PCT/ EP2003/ 008076 9 infection in m ce,

CSEEGE S MRl 10 AR Rl by il
n

meawigki nfhe ntedpEemey discipses aenasielis £ gpeasuring 1ntens1ty of gut
abpaeustuRS abRois@sIgRguUent |y, a suitable probiotic

may be sel ected by the steps of - selecting at |east

one organi smof -a single ani mal species or humans t hat
suCbasauently) gstitatde pesbistic h&l’y ebsedected by itks steps of

adm nj at | |y,

probi ety aP RyEho i Piantish? of 8 SRR Tsoprieg pr humans that
cont rsatferd from gmtﬂmtgumumdat sbnargwlidiesf t he or gani sm

10_- 1107

iy g@r{'ﬂ ”a‘aﬁﬂg%eﬁ?er&ﬂ{/ %5 th%od}%ﬁﬁl@fﬂ Oﬁl)fo'b?(oﬁcod@nv?&ﬁl‘i’ﬁ%nal

a pr ama@vr@gsw fest ﬁomﬁ%&tlhéﬁm gptawmselertissue of Hre Qlﬁ@msm

or ganiofiPalridt the FRESsHIRACHNS & PRIBhUCohBrabialy g dfadisRéive control,
first gontractl lity |f conpared to the negafive

cont P8f: 15 The term "negative control" in the context

of - t kelesting arprobloftmrst&ai it cagsedpaasdle-tissyr obihetorganism that

Z tnr glr ni%u@ﬁqd tI% fx?)%&gthé Pof mnrag#éeﬁlssg ﬁﬁgt%é(f@ﬁ? it EMipéred to the

abnormgailw esl;ltrwhereby the organismwas not enterally
admi ni stered probiotic-derived naterial. 20 The
screening conprises a step of measuring a first

o“ﬁhe se ['negatvesiangiol” Hudel eontextf fhe Sereepmeotaysaleshing specific
Nekoblistid REMIRS 9s iAtenkded t8f nfe@APAItLMAsdld 9c1§shé Sfrom a an organism
nt actil.it o aseconggﬁ?)ntractlllt h‘}ﬁ;
ﬂ%ﬁf S B e he i rientas PR Theyb o giggiism was not
byelﬁﬁmlbvadrﬁbilﬁewﬂtﬂiOHLOtlEéderﬁbedrmhteHat he nethod of
Barbara G Vallance BA, Collins SM (see above) is

used. See especially the chapters "Tissue Preparation
f oTh@ecneeamg‘ ¢ampriStsudstes of meaveasg admsheondfactility from gut muscle

it ns{l}l%%ﬂtﬁe prge{:’rﬁlﬁ%ﬁ ﬁléﬂ%frﬂn@éecatsrtéﬁ gt 85ﬁ1§éﬂng the first contractility

ati t1’ons
Exier &8e50n4 @ﬁl&faﬁlh& ofi the APgalieg 0L, pages 30
1225- 1226, which are incorporated herein by reference.

The contractility may be measured by any suitable method. For example, the
method of Barbara G, Vallance BA, Collins SM (see above) is used. See
especially the chapters "Tissue Preparation for Contractility Studies",
"Measurement of Contraction" "Parameters of FElectrical Field stimulation",
Drugs and Solutions" and "Data Expression and Statistical Analysis", pages
1225-1226, which are incorporated herein by reference.

Accordingly, contractility is measured in vitro, that is by dissecting gut segments,
for example of the proximal jejunum, fixing the segments in a suitable way in a
tissue bath, inducing a muscle contraction, for example by a chemical or electric
stimulant, and recording the contraction with a suitable data processing unit.
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Accordingly, contractility is measured in vitro, that
is by dissecting gut segnents, for exanple of the

w@e@xiosEb3 j ej unum fixing the segnents in a suPCEHBP®03/008076

way in a tissue bath, inducing a nmuscle contraction,
for exanple by a chem cal or elléectric 35 stinulant,
and recording the contraction wwth a suitable data

052l b o B FRA Q0819 ESERCBR! DOORynomicion
t dAd @8) waHld as obasel adsicadt) optimplpted gzhagkq (copgag@m(5), phasic

Phésitfactith (63 bhdakét GiRRAS icﬁnf‘eoﬂﬁ),r aFilletrafed)in Pidasd 8 may serve
contraction &6) and a{.ea under thé curve (7), as

i |3SURAAIRCES 1QF SRS . ey serve as paraneters for
contractility. 5 The selected probiotic according to

t i nventi,on is.a probiotic, which. follownhg. t .
b S et Fab R RGP i et Ryftion Bt BH¥vRStic, \Wiich, following
cothtratmiviel bdrgeningametiroglanedneessgihttmuiselg ¢omractility in an organism
g - u I I 9 .
ot B S ApRRTRI, WBRolhlRRRY Elrpdrcd o the nogative
t heontradstoitexpmpdeit i on, the sel ected probiotic is a
probiotic, which is capable, in a nouse nodel, to
affect a_pathogen-j nduced | mune esponse in .that it .
si lgraty e1mhA Wr%é&ljlta%greﬁﬁ@t m&%%%&fl% S‘Rﬁeﬁggbmgc is a probiotic,
F[\ingﬂﬁ? g:ﬁpaﬁiegi_r} 4 flodss ﬁﬁ)_d%]/,ttﬁ leiffeesa pa’&lokg]l;:nf}%@mﬂaﬁdmmune

-13. ignificant”. 1nQ t ntext .of  the sent
| risanensn thariepenf ity fyeed BT Ao i PrefERivty, Th
di fel s ed cetakamesPed I1L-4 muddbeHaliBy p< 0.05, which is
obt ai ned when conparing infected mce fed with
probiotics (treatnment) agai nst a negative control. 20 , .
| n"Sjenidicant”, dpt Biei perdextapl Bhe mrasant davenfien, refers to a statistically

! Oﬁghitﬂé%hf‘ HifrE¥RRE St PAYSC b&f@fh‘bﬁpg%lbl@} WhivlyPis 8btagned when
deteérm ned period after. jnfection, .reéer bl ) .
cyIURPHERS THFRst#baBisFoled MVIERIBORIptigS, dTeainest) against a negative
i néggtdlon. Cyt oki ne concentrati on may be neasured

using commercially obtainable kits and foll ow ng
manufacturers 25 directions. A preferred nethod of

aske gehagl wogtdkémeso mayobe ampasbedtinc ai bngipdiviad wfenteric muscle

S| }%%k)&f.‘aﬁ)glt (:I,Mf\)ggi)uﬁi D@t dBRmEE lp%ﬁ%ﬁqafﬂei‘ G KLRES PI%?AI‘HQ@? cytokines
a € nodel_and 1's gi ven ] ] . _
are measured in LMMP 14 days after infection. Cytokine concentration may be
measured using commercially obtainable kits and following manufacturers
directions.

A preferred method of assessing whether or not a probiotic is capable of
significantly reducing Th2-released cytokines includes a mice model and is given
below.

Female NIH swiss mice (6-8 weeks of age) are each gavaged with 375 larvae of
Trichinella spiralis (see method of Barbara G. et al, above).

To determine influence of probiotics, infected mice were gavaged daily from day
10 to 21 post-infection with 100l of 10*° probiotic micro-organisms (bacteria,
yeast, etc), with 100 ul MRS as a negative control.



10

15

20

25

30

35

bel ow. 30 Female NIH swi ss mce (6-8 weeks of age) are
each gavaged with 375 larvae of Trichinella spiralis

w@ s@e/00mdhod of Barbara G et al, above). To JdBCEEPINE008076

i nfluence of probiotics, infect eid nm ce were gavaged
daily fromday 35 10 to 21 po§t-infection wi th 100l
of 1010 probiotic mcro-organi sns (bacteria, yeast,

et , i i r .. .
2ﬁﬁ%‘@%ﬁ%ﬁ%@%ﬁ%@?&%gzéﬁéﬂ*ﬁ&@[“%%‘5 Jelfun, rinsing in cold
prederiledtB by anl sulliagipl ¢ §ectons: dbejmpserirty 13 Fereeveyd ppd pieces of
CCihfés’{iﬁé QW InSonlrk Ogﬂﬁa adsl o mﬁk%ﬁscﬂ@Q?}@ﬁS-scﬂjﬁd off using a
nmesentery i s renmove nd pi eces o intestl are .
IPATh GOTAR Sy SHER PR 49K e ot Tn@yérmiﬁ? @hglysisy Successful
ofifolaibn ®fanusdle amycbé confimmed byshisipldgic zealuatidnsivarsett tissue is
at_ ,.-70C.untilqa [ C I $,/S hon A0 .
o patal et ot S0V, BBy SRR, TSP gt PMSF i
Misoprepenals uk mg/mblagedthinnand ni nog/nily supepting dxfter the tissue is
C gl 0% INP-. 40 ; Enl j I :
ngg%ﬁb%%?%# a4 %?ﬁ‘ﬁl&?ﬁ%ﬁﬁ%;ﬁf gorener profein assay,
{ i §gisaldss CholBdanmbeamplss e plianered whyerd at roRG for forther
neéﬁfawﬁg (Bi o- RAD protein assay, Hercules, CA USA)

and sanples are aliquoted and stored at -70C for

further 10 analysis. Concentration of IL-4 and |L-13
( Thenextekionedsf Hnd anfeili1sf |(Thdatydokinesyedndt otter inflammatory

TG=-hbi . an na red | i . 11
et B T GRS IRYpBETES e Sfek b MRt commercial ki
MNQuastikirieol Mowlngnenidinacapelss,” ¥IN,15U8A) efalloniag manufacturer's
ang &%{Ong.rrbodi ment of the present invention, the

probrotic is a probiotic, which is capable, in a
nouse nodel, to affect a pathogen-induced inflammtion

ipgéf hAdthet e%xhlﬂfﬂiﬂeﬁﬂ%'t}ie r;ﬁ@yfrﬁsitn%% iéh, tE I(OB_iI_oé:ﬂf is3 a probiotic,
. expressj on.or concentratj.on in . - )
o WBiSPo ORALR ime B oge L Al a yoRaripiihed fflammation
LMMP thsti i sigeifivantdy atddncedt 803&8| eTWF-B1 asr i PAELatezgression or
above fﬁr [ L- 4PW§ L- 13. 25 A preferred nethod for

n

asEUEER 6“%’?@1}1 t differences, in particular of
TG-- (31 and COX-2 expression in LMW of infected m ce

. . . H _ a .
CoyEeL dckons Msisani B esiesaiee i sl e wang

f .
Toeemmrkgiaily obtasnahle fits as sadigapd é@mﬁ@ ﬁlﬂ&-@ aﬁt@ |I§? -ep

A preferred method for assessing significant differences, in particular of TGF-$1
and COX-2 expression in LMMP of infected mice is given below:

Messenger RNA expression of TGF-f and COX-2 is measured in LMMP 14
days post infection. Total RNA is isolated from LMMP using the single-step
method (Chonczynski P, Sacci N "Single step method of RNA isolation by acid
guanidium thiocyanate-phenol-chloroform extraction," Ann Biochem 162: 156-
159; 1987).

Reverse transcription and PCR reactions is performed as described by Verdu EF
et al (Modulatory effect of estrogen in two murine models of experimental
colitis. Am J Physiol gastrointest Liver Physiol 2000; 283: G27-36).
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30 nmet hod (Chonczynski P, Sacci N "Single step nethod
of RNA isolation by acid guanidi um

W kiosogEnat e- phenol - chl or of orm extracti on, " AnPCBEPNENS076

162: 156- 159; 1987). Reverse transcription and PCR
reactions is perfornmed as descit?bed by Verdu EF 35 et
al (Modul atory effect of estrogen in two nurine nodel s

ofmex t t

Th% Bikner§ Urd bissd. gl_'PR;I b@AntHAR %rﬁh@%ihosphonbosyl
E&Vpﬁr @syrzb@@égggén‘ml %restﬁ@dargx)ﬁaﬁan i%gfg?e/s %{ﬁi%u Sgr TAC AGG
HWA@M@W GTE cg@aruﬂtme@@;as;mtm ’mg,wdACT tTGC GCT CAT CTIT
r Se o or. s nadar al sat 1,on

0D €A roliec TR Sttt B B G tmmum 147

anosens 4 GF p:G¥fisd CATAN JCC GCG TAC CTA. ABG GI33' and antisense

| At R CE O SO R PLIRCE (Blepldfib R Rl Hudleic Acid

cmsﬁms%;t 5331 &M&rﬁ?@%ﬁs gensg'S-BEG BGC AGEERCATRA TGA TG -

GSE'T %%‘1887?%%%)%’2[& sense ’EC fr%% ?ég 2 %dm%@& Rvard et al,

TEyclaoxyaenpsahsand cydopx ygenased g FReen T byman colorectal

( GashedeRomARr #hdedzottetharfeyialleeed esbaReumdiRg in rats. Gut 1996; 38:
cycl ooxygenase-2 gene expression in hunan col orectal

10 -a ocar ci nomas and azomet hane i nduced col oni c
tunnurs inrats. GQut 1996; 38: 79-84); To exclude the

I f : ‘fag EIE eoqg@ht?%a r%eg%ﬂ%gﬂ)or m&(}%tﬁ]ﬁﬁlatﬁﬁp\the samples,

Sldxpenn’mltsf cwerl@CRlsoApeﬁDer@ usipg | RNdatdso EUbSIBitfP o PCR. After
| 0
agar@{ﬁgﬁg‘l 1\5'euleo @%&ﬁc@ %gl um"’[ﬂ%%@a e"f@& h'o?et?ca?’ffy in2 %

VISU& rqQm d I Nl Ng

arRgapset gfgl; sjshabizass by gﬂal Al CapTGE FRARTE] AT E eg@@hed using a
( Kedadoid E?ﬁfcf‘ﬁﬁh%pe WKOHBE R@@?éste\tewmeliﬁ Qtrffw were used for

e L LB GPLA e RGPt D S

SOIf[D V\@[(E Inifige r Asulysis vBofewmer niihe zedsults tWeze 2@ormalized to the
ene _an r

CRORFEED e HRT SR E T RE 3R i3 of Bhbfialh o HPRT mRNA

ofexplnessmnesent i nvention, the selected probiotic is a

Bi fi dobacterium Preferably, it is a Bifidobacterium

lactis or a Bifidobacterium 25 longum _In a_ furfher
enlbodinnesmbasiment of dhenpresaiie ARVeHION, hEhes selesfedy probiotic is a

PrBFIBbhLE ek Bin? PlefhBIBast {d 4 BiRdbBEAR&SUm lactis or a Bifidobacterium

longum.

In a further embodiment of the present invention, the selected probiotic is a
Lactobacillus paracasei.

In still a further embodiment of the present invention, the selected probiotic is
selected from the group consisting of Bifidobacterium longum (CNCM 1-2170),
Bifidobacterium lactis (German Culture Collection: DSM20215), Lactobacillus
paracasei (CNCM I-2116, CNCM 1-1292), and mixtures thereof.

In yet another embodiment of the present invention, the probiotic includes dead
probiotic bacteria, fermentation substrate and/or probiotic-derived material.
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30 In still a further enbodi nent of the present
invention, the selected probiotic is selected from

W0 b@40oaop consi sting of Bifidobacterium | ongureT/ERXGN/008076

[-2170), Bifidobacteriumlactis (German Cul ture
Col | ection: DSM20215), Lact obad?! I us paracasei (CNCM
1-2116, CNCM 1-1292), and m xtures thereof. 35 In yet

a@&;{bﬁ{aﬂgﬁqncl%motg; %ﬁs ﬂ{cgfcﬁntthélﬂ\{fgﬂhélﬁﬁtloﬁ hQibstrate, such as

f@mhmtlas iThe slubed mt@flaﬁdlw Igrestare ot the deimentation substrates of
"r@lﬁbﬁh Mﬁdgggélz/e%9 103 RetiI EPERPRiRABMGN dndl/or oligofructose as

¥ probiotics al so i nclude their
f@rfﬁﬂﬁﬁﬁﬁal%sgbwﬁ?ate such as prebiotics. The
skilled person Is usually aware of the fernentation

jp robiotics. Bifidobacteria, for
Jﬁ% ogzc;argﬁam 9% se inulin and/or oligofructose as a

b .
oD S RO 3¢ e o B 8ok bl e‘@?‘?ﬂe&@‘%w%"f micro-
provgamising Tiheyray degeithes mbtaiheq cnavnml ¥t e theybimay edproduced
ngﬁngf 3/31:) ¥L f%&m%ﬂﬁﬁogﬁ%op@ss Rindy ﬁgnalg %Pﬁhg' Eiéeéiﬁcastrams often

on ‘process opt I Qh g
sthesip martieulan meglin 4% Supsiiate dﬁPfoFeTH?@& whigh Ql?og%lﬁﬁé derson knows
pragbat.ences, which the skill ed person knows about.
The m cro-organisns may be in a dried form or for
exanple in a spore formfor mcro-organi sns which
f oFie ﬁii)@:be@rgaﬁi@msdmyy ibg infa dhiext forar, garfos esampleem a $pore form for

pr Odg(ﬁt ' g’%gs l&n%[‘ n‘p@}ﬁlogé)%ssl A é%y PgongﬁJé&%E%gamsms after

PI?@HJHGTB)H\E&S‘I‘&IE)QHWM s lnosvnytordreskitasspersgn. See for example, EP 0
P Lg l\ée ?2§ a(éSC%'?IE’PE de8Sr PRESHUPTS \Q@EQ%‘E%QVK&&\'% agmg process of

erial_mcro-. argani
frmnw@rls@@nwm devaribdoar YO BTA4AANF (IEAT ¢ Pl gobrcterial micto-
b%é%ﬁhﬁ@&re |cbﬁ@€ﬁtkdt§@tﬂrd?ﬂ a(iheerne afld \dried) by sp@yadryarg, fluidised

s Y AR ST s YIRS S TP adigpate; dying ipoess. For

asexampslay hﬁfcydicﬁgmlsﬂnsr asexampleel swith ose catrzert oxgenal such as a
gg%‘@? )60‘6?, e 013?*%@#\1% s%{(ﬁs g&?:ttt?éenor E%%d@%@i‘i‘ipl ehﬁﬂ' & a protein,

ore

miﬁnr@xmmgkwmsl@wé@rdwmgrm auer F‘)drﬁ@gpresent in a

dried form It 25 may also be suitable to mx them

directly after fermentation with a foczgf roduct

o HIPBRHPY, JhapBTiPTor PREANESYS BRI SesSeFibY Be Prespnt i fried form. Tt

anmﬁf RIKQPBA shisalsle 5@6 hﬂ%&ﬁeml diré@ﬂyoﬁ%&%ﬂﬁeﬁtﬁﬁﬁl Rfith BESod product

| TS NES TLE} A( g lfﬁ

to optionally periorm a drying p1oc ss t eleafter Such an approach is disclosed
in WO 02065840 (SOCIETE DES PRODUITS NESTLE). Likewise, probiotics
may, theoretically, also be consumed directly after fermentation. Further
processing, for example for the sake of the manufacture of convenient food

products, is not a precondition for the beneficial properties of probiotics.

Many probiotics suitable to carry out the present invention are commercially
available 'and may be obtained in a powdered form various suppliers, for
example, Bifidobacterium lactis (DSM 20215) may be obtained from Ch.

Hansen.
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may, theoretically, also be consuned directly after
fermentation. Further processing, for exanple for the

W@ 2008/006103 he nmanuf acture of conveni ent food 3PCT/EP2003/008076

products, is not a precondition for the beneficial
properties of probiotics. Mny obiotics suitable to
carry out the present invention are comercially

avahk %&&hfed* geﬁoﬁaaé ;ggrleb&avgﬁ&lg ag?efrelgwgkeﬂéﬁféré YFProbiotics. Some

varil ous . exa Srlu
| a&ltmﬂle( @bzt §)pr tlﬁ%“b%tsﬁi?‘ﬁ@ﬁ onpepsdaied fomn n order to ensure

g \é@r@@@nhfaﬁwl&s tﬁmmeemgéﬁ@ﬁ@f?aunﬁtg Pheage through the
SKI e S a re o valrl O e n S |erS
of gm%ﬂ%éﬂragi%%@ag Slarife or sl o Be mrotis; | cs

|n a specific encapsulated formin order to ensure

g@aég{i Yealofr Qhﬁroﬁﬁcg I@?H{?ﬂ%{ &?x{n%?(? ofégi‘lc or n g aé.’l increased

st storags sﬁabll;ltbemthqut gnéme tase ipdesguibed 15 ERO dBAridi3eansk also in WO
SORIE BE TESPRODOTINBEPLRRVi ng an

|ncreaseg st orage stabglty w t hout unhdue loss is
descrl bed in EP 0 180 743 and also in WO 02065840

&1@&85 tﬁgﬁaﬂiﬂg&d\'&}‘é—r@aeﬁt Iﬁv&hﬁnﬂg@?ﬂﬁ{ eﬁit@rallly consumed in
accor e pr nventi qn .may, be enter al
cofi&\ eé(ngﬁa% E (ffiﬁgy Orrﬁymﬂ@tlga%]e 80{[‘6’051 ion, stich as a food
n uprodwct)r@lh tleoothes hand) the s rely dso e émmqmi didextty, f@nexample in a

t h§r18& gcgr%a? hR Bﬂrec‘w gﬁelgﬁ%fdﬁkﬁf?n BF HEEQ b?'f‘éﬁﬁéﬂté{mon

or m or rec
productl on of the bi omass by fernentation.

Pr Pmbgf&ﬂlsss fo{ Uk aBHASPH coﬁﬁnﬁé’d‘%ﬂ Rd foPmt BF ag RiMented, dairy

ernen Lry ro uct, suc
dap¥ adugt, GG tas Y c@&%fi@uy droduiaty @ewggﬁeeeé a frﬁsh chegse. In these

| atagér @é’s%@sthd bﬁ)‘tﬁbﬂblrﬁ& Q)enﬁeédb@lreagd atborﬁﬁka’dLﬁ'JeSme fermented

t nBRREE B5elt gt Tt eb I REHE bobhi SuheBiR ol feptiotic functions

f undthiiorthe onintdxtnof kiee pmmbnb(unmmheami ¢lsee functrore of i fermenting a

26l MG OMRTTLREARANY Dfilye 20 substrate such as

t0 produce probiotic is added
to a nutritional fornula the skilled person is aware

of 1 q%:pﬁBﬁﬁi@i |é&de%5tot39nﬁ’€rﬁi(ﬁ1\é? f&ﬁh@la El’fé sdiled ‘f)relstg)n is aware of

exanp rle bact.er] a, ch obt al n

Y
{ niheppesstiliies i pelvene (s EPrigdsins eomagPRY Gl bacteria, such as
di pBRindblé Byahe Fprﬁd;ésfs ldiér,&cﬁb’t'd ihdEPol 18 529 enaiebeddlied directly to a

or to. her tion dried,, food rod

oxcaiERA, eite. BB rsPaRre o Spier 8 iR PHbionalledriod, food
t opeoductit Fot |e&aaiple_ﬁ oa rpdvederbd gakbmsic pmpasdtmn salyalls, added to a
2 lirfifordi %r?rg.llg,r ' Oleakfist cereals, salads, a slice of bred prior to

consumption.

Nutritional formulas comprising specific probiotics are currently commercially
available. For example, follow-up formulas comprising probiotics are
commercialized by Nestlé, such as the "NAN2 or the NIDINA2 — with Bifidus"
product, is especially adapted to infants, may be used for the purpose of the
present invention, as long as effective amounts are provided.

Alternatively, dried probiotics may be added to a liquid product, for example a
beverage or a drink. If it is intended to consume the bacteria in a living state, the
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consunption. 30 Nutritional formnulas conprising
specific probiotics are currently comercially

wa@e@ilosabe. For exanple, follow up fornul as coP@F/EB1008/008076

probiotics are comercialized Nestl e, such as the
"NAN2 or the NIDINA2 - with Bifi°dus” product, is
especially adapted to infants, nmay be used for the

p ]gl? ta @Huw@ompﬁﬁﬁ %elﬂw%hb@ @hou’ﬂﬁ H)@Béh@ﬁned relatively quickly
e eCI

rOVI I tlve
Gr R BGOSR o g P D R addedsfo a shel-
exaﬁlplleepaoddwe,ve;uag:e cons@m@tionkmakf nbt bes neo¢sargdsd olong as the

TR ) b P e W e, e YO

conprising the probiotics should be consuned

r GWEE) loge] ()’66‘35“(?11§51|c>¥es é‘P%beQéj of bt dgﬂ%] 9frobd %oﬁ'[gb?itﬂ;ﬂ &fﬂ a culture off

Howev er bacteria are a
privebiatic hastena coRIIRBYi ARcordingin p@blme@%r@ﬁ dged at the same

R e R A S LGNS St i
‘i’%?f{i ngr@ﬁyar?&n&’rb‘%ﬁl% UPRODHRHCS- pfﬁ‘lﬁ &y udt 0 later be

balfebeng,tﬁutsdnyﬂhrahlaylueé@mqﬁdngI y, probiotics may be

dried at the sane tine wth juices, mlk-based

products or vegetable mlks, for exanple, yielding a

dr Qednityorfuevbaiticeady conprising probiotics. This

product may later be 10 reconstituted W|th an aqgueous

| i flthauelnitaistnatymandaton, grekiotial hagtsuighmpy hescomsumed in the living

ﬂﬁg?@t RHth the gﬁ%ntﬁthtthangt eﬂﬁtﬁldgﬁ:ymli’&o M@fg 2:11:?1VE Nftactly in the
%ﬁl épé;ﬁ"ﬁ% ﬁgtegplpe;sv eilpiterQq I‘Vﬂﬁch {)e EB qo tl’%a&’és is the case,
| ad gafficieas dose oft heinkabideridfis mualmy Fﬁims@m_edoﬂ)@ﬂ dag Cin order to
e kB3 A YRR e B tese ity doses
acWhmhedspmdeeB fthé mickonigatsnn bul lgensiallyl lbel ipehe aanges of 10° to
eféﬁﬁ@zel(fyac l)()m@ﬁlepceir | ch depend on the
ral 'y’ 1

n1cro rgani but "gene ie in the range of 106
to 1014, preferably 107 to 1013 cfu per day. 20 In

;hn%u%ﬁ%%’féxt‘?ff thé Eré%éﬁtsi%%nﬂl&i’ qRt bﬁgmﬁé"%@ﬁﬁﬁ@f 11V1ﬁg probiotic to

atic to tere
huPfad mavﬁ%edat%%\ g oYels f R alm’flﬁt ke Will preferably
prigs &t el dangbofiln't tel 0'anaercpref&ablyt 00X 0410 Aomest preferably 1 —
prff elroab %1[1 Iodll to 1013, nost preferably 1 -

The preferred amount of living probiotic corresponds to approximately one 2dl-
yoghurt pot per day, prepared with a probiotic strain, as commercially available.
One daily serving of a food product, or, if several daily servings are preferred, all
the servings together will usually be enriched with an effective amount of
probiotics as indicated above.

However, the teaching of the present invention may also be achieved with dead
probiotics, with the fermented media or simply with the substrate for the
probiotics, which usually is prebiotic fibre.
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4 x 1012 cfu per day. 25 The preferred anmount of
living probiotic corresponds to approxi mately one 2dl -

wQ oghetiopot per day, prepared with a probi ot i BCHEPRDIN08076

as commercial ly avail abl e. i daily serving of a
food product, or, if several d ﬁly servings are
preferred all the servings together will usually be

dén pe g"‘fe&ﬂeﬁ‘f&d%@@i%t tVén ﬁ'@@é’éﬂtla‘ﬁ& fré’é)op?ﬂibh&idsclﬁlt%%mpnsmg

icate t eac resent
i nn@tnwlttﬁs ﬁéyr%hlea%@aér&m wé&o quﬂ tE%E’CPSG%Tr 155 E’&tﬂ‘i’%s
with the fermented nedia or sinply with the substrate
bi ot i whi ch .usual |y .i s ebiotic fibre
s ehSonr st R RpP bos it BTE, SUbtr B factabolites

f ehapbe elﬁireﬁﬂyhaalded\te food pesdets imatheysatneeer ofsimilar way as set forth

PO e pEAIBALS hRfe STEGARAIY L P6e ObrRRbY lddit, substrate

warrdsnetdbalitesr thayi srgoapat’rgdr cfrqms the hbacrteﬁ@duatmr fermentation by
S %gﬁ{fﬁggtd&ﬁ o??flﬁ‘gﬁbﬁ ti%? exampi/ AJ Higettdthit Gd¥edilk@te may then

f dret rapncsntra@dr shillgdy |ﬁrﬂ}e§r éﬁPgtﬁs Xﬁﬁ‘rPee §é‘@é’ ¢Pﬂ¢f£9¥ ghirectly used
Ther %ﬁfe?ﬁné(ﬁﬂmﬁ'ﬁﬁdtm toSubaidividaal. af fé’lﬁieﬁhb@d tﬂeﬂ&lrﬁay dried, it may

s parated fromth a afte ferrrent
PTG 67 SprreRabNe ool R Ruobipfis. Bded to any food
do@at ant or the filtrate may then be concentrated,
chiIIed frozen, dried, for exanple spray dried or
drrectly used 10 for enteral adm nistration to an
| Adi supeitmmitant| ér fermmemtation medium isstodb¢ edministerag tope human, the
e e t n
or gg&g?gczgﬂgurgaﬁ dﬂlt e h&%? Pevetd 9[11 ﬁi@férhlyl'y Pto 2 dl of growth

0_any sgpernat a

nt
Db T oxtod Bk Bt 50 D sblthhI S Sh b acierial growth.

?Uwglgli ddiRit 1§f Eﬁét@ﬁh'%%s@l@mm at Sl G)DGUE) hﬁﬂ% D w52 to 7 is
0

pref erabl
AR R ik S ? Sperara iy ag Mihsgf 7 g0 7 x 10°
Ofbdb&sﬁ eﬁlmgr Mhsupehﬂmmtdﬁmg’l by admimasteredi afters removal of the

an D of 2 to 7 is
o C’t% g&?%%%rg%%ﬁlerepresents the respective

growth of 2 to 7 x 108 bacteria per m. The

f%r IV %ﬁ%%llﬂf o?q 5&?& 80rrad ;Po?ﬁis "8 'Eoﬁé‘ﬂ 0101 tb tZeall yoghurt a

aor exanpl e
andmpremar E}@ﬂh%ﬁ%lﬁ@teé@if?l@f?ﬁerﬂfscqfémﬁl% Y aral %5% 2
dl yoghurt a day, prepared with a selected probiotic,

as ner ci aII avai afl e. ' . . - .
\xﬁﬁm animals, suth as peJts, ‘qu corresponding effective amount of living bacteria

or supernatant is calculated as a function of body weight.

It is also possible to homogenize the fermented medium including probiotics and
to further process the normally destroyed probiotics together with the medium.

As already indicated, substrate of probiotics, such as dietary fibre that promotes
specific probiotics may be used to work the present invention. This is a way of
achieving the effects according to the present invention indirectly. By promoting
growth of specific probiotic strains in the intestinal tract, the same effects as
reported herein may be achieved.
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25 Wth animals, such as pets, the correspondi ng
effective anount of living bacteria or supernatant is

w@2aisnb|dved as a function of body weight. It iBCHEBR®03/008076

possi bl e to honopgeni ze the fermented nmedi um i ncl udi ng
probiotics and to further process the normally
destroyed probiotics together wwth the nmedium 30 As

!Tl’fea%ﬂlé\?gi;gg@kﬁ[g{)le%uﬁ%t g bgiﬁzﬁ&?é’f Aldstdtiof Uklydd in no way
p

a

di et ar t pr oot es pecific prqgbiotics may .
beshgyidibe songrued %ehfﬂfték?é%f’ sphifehpaer O hespresen; apaljcation.
f achieving the effects according to the present

r

o)
orsEitopiee Land AEclal prve e E3p! REexAniil WidisBgfbrbmalites
efWhichs develds rafpeor taedrdrsient n imteytidrd anhéwsabdinfé@ion and gut-

é)%%%&lg‘lglg’glﬁaf gﬁ%@%ﬁgg S%glgrla]l lj(:Zln mggglfc%ﬁtg&’io?gcreaéec} lr)]y probiotic

are grv ustration only an
nosugalemeitetibn. be construed as linmiting the subject
matter of the present application. Exanples 1 and 2
bel ow have the goal to exam ne whether

/ gut ] ]
abheeraming dhesesqugstions fenousp dnedel ey as, used fagtels; characterized by

| ngeRsibic®! ndtkeRBBtulbn fababimalitid afist -annawitentsisodarof Trichinella
abnar LI%IES in general can be prevented or treated

by PRI IBtTE° s uppl enent ati on. To exami ne these

guestions a nouse nodel was used that is characterized

by;, 10 p LS - u ogi] 0 i af . _
anItaS%ﬂSeetééis sg(g‘gﬁ%f ﬂ_{%_?i E’}%‘é‘i‘f‘? a?@%ﬁ%ﬁ’@ iltnei‘vgﬁstei o‘sné%%ltq tent - gut
waiseurbosiséwan abnoraalijies laifisr indedtinad srfeetiomy rever se

persi stent gut- neuroruscul ar- abnornalities after

intestinal infection, 15 The results, suggest f.or the )
fiFae Tesukis suggeshifembihst Fiest diae dRRtaPIORIO T basteReean ferfere with

paﬁa’%ﬁéi}@tlgﬁ@fjdtﬁiﬁg't ﬁﬁtebﬁﬁzﬁsiﬂm@i?ﬂsﬂ?ﬂsb% qhst s.éin%o {of tthatlong-term
sone, of. e l.ong-t.erm gastrointestinal. ¢co icatipns

r et ter Al srwelioaliond AT HE Bt phesecplrdiRusin B Yeversed by
prpdobisticss ewste wiwine admdiibatidr atarsnafi¢mathies esthbleshménmt of parasite
est abl.i sh rasi ' i,an.

ar BRI, Tk, BHPRGRS, 4o QM Fip BB S 88, B Hpendent on
onthetpaetigat prabiefic pseshi ot i ¢ used. Exanple 1:

Probiotics for the Prevention of T. spiralis infection

in Mce. 25 MATERI ALS AND METHODS The f,olll, oW ngt, at .

t hExample d¢ Prohiogesifar the Pyeventian ot L. gpiralis infection in Mice.

M cr oor gani snes"

MATERIALS AND METHODS

The following, at the "Collection Nationale de Cultures de Microorganismes"
(CNCM) deposited strains, as well as a commercially available probiotic strain
were taken for the experiment.

Lactobacillus acidophilus (johnsonii) (CNCM I-1225)

Lactobacillus paracasei CNCM 1-2116)

Bifidobacterium longum (CNCM I1-2170)

Bifidobacterium lactis (German Culture Collection: DSM20215) purchased from
Christian Hansen BioSystems A/S (CHL), 10-12 Boge All¢, P.O Box 407, DK-
2970 Horsholm, Denmark.
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(CNCM deposited strains, as well as a comercially
avai |l abl e probiotic strain were taken for the

wexpaeniarent . 30 Lactobacillus aci dophil us (j ohPGDRP20P3/008076

(CNCM 1-1225) Lactobacillus p:i\gacasei CNCM 1-2116)

Bi fi dobacterium | ongum (CNCM 1--2170) Bifi dobacterium

I act is (German Culture Collection: DSM20215) purchased
AnBit@aydoin®iBs, M&i(iHIMR S} &r hate buff;

Boge %QB t%Pb%@a %;n 3}K %570 Holr shol m S} %ﬁos e e

Ve 0 4P B DS EAvaERs 0 3008 SPSSTRECH (55T Be} grou) daily for

Priepdnps iier andrt B)@zr@lwtlnﬁcﬁon n@CViSU tar¢A43S)Probiotic administration

N%%ghat ‘i ﬂik‘)f‘i%s:‘ fg ﬁ%t_ al ééﬁ% & upgNH}? @st erQﬁ ogpgalzfselﬁ?éc‘ﬁon mice

prere eithahisetofor EW(DI'HI canfrrts and ms(efkdlﬁrbmdaseactl\ﬂt}b@MBQ)c
adm ni stration continued throughout the experl ment
Ni ne dag}z after T. spiralis infection, mce

eufheadai gavagedwononnivwete L ank)’ bagteriehditond m%h medium /mouse
aGhhy bk ¥?c§}{\’ﬁé?}ten§_ hed qgo |}J)I fHRYGD gﬂ)vaﬂmﬁémﬁnmﬁ@s%/dath

acterlal 100 r um / nbuse /day of each
baﬁ?@é‘f’lﬁkﬁ%wltmpﬁmaﬁmtoé‘h%d growt h nedi um / nouse/ day
in experiments with supernatant only. 10 RESULTS
There were no differences in wormcounts between mce
pr 11?S\Iely treated with MRS or PBS, therefore all
further experinments have used MRS as a single 15

Of;ltx glwgrr OHR- dlfferéﬁ%?% fcl:l? :{72&1‘{1 N3unfl BERK gﬁt nf& gfgv‘é‘nﬁbely treated

acterl rain tende
| owith MBSror BB shemfme pilclirihes experiagnts; hawems MRS as a single

ctobaci |l us aci dophilus-strain, on the
ot Bt

appears to increase worm 20 Ioad The rest
of the stral ns - for the tinme period and doses tested

- HeydaofoualRBa mideopratibatet witly thd Bifadublytevbmmdasiadtraimtended to

e JOREL Ve T St T Ban BHiPE TSR etoN it ARSufRg PBS. The
adm(mab&atle.d auidopdikisatdain, @peéos fotterphastol, pipearst toainesgase worm
{;1§1 Tﬁ%(?égf | gﬂ]ié]&rﬁh; fﬁ&ttﬁ{lla g)glailog%hﬂ%ﬁéé %'sféd 888 not appear

uci ng 1 nfection- i ntesti nal
paﬂO@thCé@,gmﬁ@aﬂtbSWﬁ@né@%hes Exanpl e 2 : Probiotics

for the Treatnment of the Sequellae of T. spiralis

—(

In conclusion, it was found that different probiotic strains have differential
effects on worm load when administered preventially. Specific probiotic strains,
for example the Bifidobacterium lactis strain, are capable of reducing infection-
load by intestinal parasites, such as nematodes.

Example 2 : Probiotics for the Treatment of the Sequellae of T. spiralis
Infections in Mice.

MATERIAL AND METHODS

In the second experiment, mice were first infected with Trichinella spiralis (375
larvae), and gavaged daily with the five probiotic above or MRS from day 10 to
day 21 post infection, then mice were euthanised and tissue was taken for in vitro
contractility experiments. In the T. spiralis model, despite parasite eviction and
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Infections in Mce. 30 MATERI AL AND METHODS In the
second experinent, mce were first infected with

wQdredoghined | a spiralis (375 |arvae), and gavagedr/griobs/008076

with the five probiotic above qh‘l MRS fromday 10 to

35 day 21 post infection, then-m ce were, euthanised

and tissue was taken for in vitro contractility

EXREESSAT HtSstin ﬁfil‘ﬁnﬂ:ratl%ﬁ 'réeﬁﬂhﬁoﬁ@g‘ﬁ'a 8&RhF&tion, neuromuscular
pgﬁgs(?te ev?lta?(ljn d V0 20041 009103 g foginERtion, nourc

1gbroenakitics S@ﬁcm&i%? RSt on resol ution 21 days
post infection, neuromuscular abnormalities

A e T
afdfesr phiaamekigiil oﬁwrb@dmlbanh]@bbmoal stanatationd&FS) of intestinal tissue

i}ﬁlg}gda ﬁm@gg%a’tﬁg geﬁfe'té}ﬁi SlléethaPl Sﬂhhg to Barbara G,

use at accordi ng
BoY SasocB A a0 e SMHDersiSimg finesEr HenspsHIIar dysfunction after

| nfcagd geﬁatah%uméf@c!ﬁﬁlu{naﬁnwScﬁaa%tahfe@ol@gyelr997aqqt3e 1224-1232. See

nemat ode 1 nfection in Gast r gent "

1 espeaiphy. thechagieas éﬁ%@%ﬁ &Trppaltaﬁenc t(gqqﬁm%?& ystudies” and
Preogaisaténenf of CépddtRel') | i ty Studies” and 10

"Measurenment of Contraction". Accordingly, a snmall

bowel section is taken fromthe mce and arranged in a
oxAgeordinty ( 95¥h AP bo%sd Go&jorKie kekensfibnt Hennece 3nd. arranged in a

g}hgqﬁgg%fi (?ﬁe/n @)S/ 9‘% ébe)SKg%Wge Eolﬁﬁ%ﬁ'a@ R78¢C Wﬁ@%@??%%lesnds of the

an i sone _ _
f draveelt sestion see ffaS(tmﬁgie Orererstof theatigsue liasmegnmenkyd toapr isometric

theydd I?lgi sHﬁcér odé1INBIYBE; inratsg‘edi?ﬁﬁ RSP onsE shavesther to the
recorde ass 7E pol ygr

| at’i o
ocx A 9t WeEReha TheRRBEA NS (116891‘3&5? ghi @ Guess 7E polygraph.
r ed@mantRnbeRled WHREEBS iamd| @lrbsthod Iﬂfdr&ﬁtaﬂm sea@reference above).

cofed HemtheS FRinF ionso e, Ay Sh o Whernd el tone, o
dipl&isid yoafrhetion, 20 tomiot cattactionwasl aemunmimd tc—msd)nadlrectly after
el & HUSh Ay ﬁg%m%eﬁ%lnﬁ%naate?g unc’fér%ifr@ afg‘é ICE}@JI%‘[@(;E

t he concept’s

andiguon Bonsuaimeséhq concepty o b@salépne 4b), tsagwlafsﬁatgn% (2) and tonic
( 4dontickigh! egs Rﬁﬂ? 'a§ BaRAL pR&di O), (s'ftﬁnulatﬁalaﬁh@slc contraction (5),

contraction ea u er. the ¢ :
RERJLGSTESCOn ’é’nf%g% Q%F%X%:ﬁ)curve V\,hl ch

takes into account the per| od of <contraction after

st ﬁ&t'on and the tension of contraction within this
o oRPSHE T |

Figure 1 shows the area under curve, which takes into account the period of
contraction after stimulation and the tension of contraction within this period. A
clear difference (lower area under curve) between mice fed with the probiotic
strains mentioned above and the control is found, showing that in the first case
the contractions after stimulation are shorter and/or less tense. The symbols in
Figure 1 have the following meaning: ¢ control, m Lactobacillus acidophilus
(johnsonii), x Bifidobacterium longum, * Bifidobacterium lactis, a Lactobacillus

paracasei.

Figure 2 shows tonic contraction (A) and phasic contraction (B) of muscle tissue
as described for Figure 1 but stimulated by an electric field, and compares host
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clear difference (lower area under curve) between mce
fed with the probiotic 30 strains nentioned above and

wo b@4oands ol is found, showing that in the firBCT/ERE3/008076

the contractions after stinulation are shorter and/or
| ess tense. The synbols in Figdre 1 have the
fol l owi ng meaning: control, " Lactobacillus

a “E&hh Usd WitR hcﬂé l‘_’d}bl'n)otlcxstﬁhﬁ 'L%?@‘atc% pﬁ&ila%ﬁgé’z”QNgM 1-2116)

bacterium| ac actgfgac casel
F.(éun)amz asHBE §aie: cload Hatadde & Supernatant of the

C‘iﬁédlﬁﬁi (9. (Be ebntidISHl BIRS S{ﬁékﬁurrﬂslt dﬁﬁc’tﬁd besh ﬂ@[t 21 days after

sfigQ 1R S0 GOSTBRIPEH ERBOSEbEOYdn g muscles from

Orrgﬁelthmsob‘@mw probldtee-gerdtedtéeds (live) deddadnghficbhipased to mice

ST FSHREAEE Rtk e TP e

medi um (Sn). The control is MRS nedium It can be seen
t Ratndudays after infection the tension of the
contraction is clearly reduced in gut nuscles from5
m ce that obtained probiotic-derived feeds (Ilive,

de_lieﬁb reShlks 'léadcfbm{hﬁr&ﬁﬁch@ldﬂ ffat pﬁ&ﬁo’lﬂfci Brd\@%aﬁlﬂ ¥f ndhfalizing the
val ues r e es of u
ot g R D PertoatiBtle” pBlay e BORGhaRtSHieh mgther words

pr;ﬁrbb}@tlbst seduce thapehhdlaef thabpemist aifteg infeetion of the gastro-intestinal

St 3 gth%%f%I g[?%cégye[\%gr@&ﬁ%ﬁmf}on? sttAh Ofstr'é{}h heyeh the present

probiotics Te
sazmehmm,t tvedre perast ssubstangial | withc the nprebiatise strain  Lactobacillus

9 %&&u’ef‘ t(?ﬁfM”f‘.'Zl 1|5)r'1 ahd - aéér I}ﬁésecﬁx? fb e gl Bfﬁ%lo‘yafcféﬁzﬁﬁtsn ains that

e present  experiment

M@e@@t%ﬁgﬂ%fimﬂw% the probiotic strain
Lact obaci | |l us 15 paracasel (NCM 1-2116) and are

S ficpvanl oonEhEioB P Re At DN o AP PeEpLI Bl stains, such
frasni,tzdfvebaxﬂM| pamicaked (WEM slp2tlf), arpraipable of effecting directly
e T ST
C oMY, gastrbrmyestlﬁhll Beuyemasellaf ahmmﬁgalﬁwg (gh‘econ’uactlons) which are
C%ﬁﬂﬁi@;ﬁfgfraﬁgtlnsthﬂcﬁ ctﬁlﬁlel?’ ?{ ifYidudPSTifed n‘ldy@éﬁrﬁ@%ed treated

neur.omu bnor na contractl on
arag Qfd&ewmtﬁ@ by RdRaAiteTRg %}H PeSan
individual's Iife, may be remsdl ed treated and/or

SR B SOTMRLBURL B2t R RS st mmd st

admtfﬁsnneg.tfmm roliadgut gain surf due rdlscm)gnfdﬁr amd soth @s these described in

PREY, Nofiithoat igﬁf: O8R4 dtiond %gayc‘&ﬁﬂe Fut Hlf%%ﬁla‘#l%ﬁg i Bfifhahl and pets,
they may lead to gut distension and and to irregular and inappropriate transit time
throughout the intestine.

")

It may be concluded that in these instances, general relief is achieved by
administration of probiotics.
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| BS. Abnormal gut contractions may cause gut

i nvagi nations in humans and pets, they may lead to
w@eao4@pEavensi on and and to irregul ar and i nappPCPEPZENE008076

transit time throughout the intestine. 30 It may be

concl uded that in these instanéks, general relief is

achi eved by admnistration of probiotics. WO

gq frﬁ 9103 PCT/ EP2003/ 008076 21 dainms 1. The use

| ected probiotic or a mxture of selected

probiotics in the manufacture of a nutritional

conposiTheaseaf asehmticd probiotic or prexeme of seleetedtprobiotics in the

pa| n t

PiBbot@te of AR compofiEn 33 LARBERER) fitvent or reat gut
wpauf@tcglurcbswmﬁ)rhut ritional conposition or a
medi canent to prevent or treat notor dysfunction in

the gut. 10 3. of .a.sel ect.ed prabiotic or,a

mxt ur & I@f‘ls@@f@oieg‘?ft?ff BRI § AKRES ohsrlarsariphiogis in the
anurhétuenaf a aotiiviial compositianed rnadieamehdtpevent or treat
of tre neuronuscul ar abnormalities. 15 4. The

t ut
u&ROtGF dys EFEQIF&I}I& fotic or a mxture of selected

prob| otics in the manufacture of a nutritional

gE gf’ :%q%??gf aa’S (? ? tflé ?BE ﬁl’ﬁﬁ{'ure é)f g@%ﬁfeﬂzgﬁ'oblotws in the
acmufacﬁgret of anytrdtona[l gbmpog_li@n qmem@qiwamﬁt@t taupreyantof treat gut

S%Kﬁ?ﬁf rmbfiegot or dysfunction or the gut
neur orrus ar normalities are caused by infections

of the guts by pat hogens. 6. The use of any precedi ng

c |4ﬁ'b ms ’Tﬂefhs‘éffbﬁhsdl&ﬁe(ﬁ pretsidte oph @bixaire ofissleated probiotics in the
probi oti c,

ich pable in a_no

afpRRYtagiu 5%%6&8%1 88‘&11)0%1%10{‘1;%%@%?16“%{3}%%? & FE’& % Jecrease

[ tsequ@laefafoanhfeptmndlfcthsgﬂﬂﬁ rel eased cytokines. 7.

The use according to any of the preceding clains, in

which the probiotic is a probiotic, which is capable

i 5.a mollseuseoatsprding tapngef clipsthbgeheierttieegpt pain or
PhéyronatuaRS abkWrmdalities are

T@éwﬁ%f Q%:f[zb t%%@s{h 1tlrl(iet?Illg(antfhg?g’élconcent ration in

I@@gﬁ@@b}’%ﬁecﬁ?%?% eog%éﬁpé hogensrhe yse according to

any of the preceding clains, in which the selected
6. The use of any preceding claims, in which the selected probiotic is a
probiotic, which is capable, in a mouse model, to affect a pathogen-induced
immune response in that it significantly reduces Th2-released cytokines.

7. The use according to any of the preceding claims, in which the probiotic is
a probiotic, which is capable, in a mouse model, to affect a pathogen-induced
inflammation in that it significantly reduces COX-2, TGF-p1 or PGE2
expression or concentration in longitudinal myenteric muscle.

8. The use according to any of the preceding claims, in which the selected
probiotic is a Bifidobacterium.

9. The use according to any of claims 1-7, in which the selected probiotic is
a Lactobacillus paracasei.
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probiotic is a Bifidobacterium 35 9. The use
according to any of clains 1-7, in which the selected

w@e@blotipx is a Lactobacillus paracasei. WO PCT/EP2003/008076

2004/ 009103 PCT/ EP2003/ 008076 2 10. The use
according to any of clainms 1 t©*7, wherein the
sel ected probiotic is selected fromthe group

¢ .(ip.Si Stfh@%s%fac@hfdiﬂg Q@%&l&dﬂﬂﬁih&nl d6'm, GENERN! the 2316@1ed probiotic
Bi'Ti dobacteri uni actis [ man %Ié;,jyre Cal I.ect%gln: CM I
Diveelzewy, from the berorp | GRNSEENE ok &1 I(eREKF V81 PESUENGINCM. 1-
l 2128%) £fiﬁ?ﬁbé?@téﬁiblhﬁ$labh§{ ¢Ckrmén 1 Culilhe &dleationr dDSYI20215),
any o e prece I
i zézp{@ggzl@@ﬂrﬁ{:%z g{lﬂ@l@&; ﬁfq, &%ﬁ]&fﬂ%ﬁgﬁ iaglg%ffx%ﬂeg thereof.
substrate and/or probiotic-derived material. 10
11.  The use according to any of the preceding claims, wherein the probiotic
includes dead probiotic bacteria, fermentation substrate and/or probiotic-derived

material.



