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1 USE OF SELECTED LACTI C ACI D BACTERI A FOR REDUCI NG
| NFANTI LE COLIC BACKGROUND OF | NVENTION 5 Field of
the Invention The inventionjherein provides certain
strains of lactic acid bacteria selected for their
ability of increasing cytokine IL-10 levels, for

pr opy$ROF SEY/RCTEDAATTIC ACID BACT ]URMAOFOR
sel eﬁ#‘h@’&'ﬂt‘h‘?t___d—r Al ns proauct s cont al ni ng such

strains. to DREDPCING INFANTHLEIEOKIC Despite its
salience in térns of both preval ence and di stress the

nature and causes of infantile colic have renmai ned
poorly understood. A nother's description of this

condition is a HBACKGROUND OEdNVIEAIYNIuri ng t he day,
begi o frown, his face becones red, he draws up
Figldo ny ms and continues to cry for about 2-20

mn 4fe ﬁlfv&?cfon"ﬁ&éiﬂ fd?f?de@%ﬁﬁﬁ SERHS oPl‘dgt‘ijceeQ:Iﬁ’ bacterla selected for

Controversy arises even int terns used descri be
thefrabition of ﬂncmasmg' beslane Hr-i8 ldvels] fodqarophlyhxkfsmdloe treathient of

"eveni colic", becau t he a|n mai nly confi.ned
cqlis, %wﬁ}oﬁ@f Selfling HEb BT ARG DY SoNRRGIE SEAIRY ext

that it disappears after about three nonths from

birth (Illingworth RS. Difficulties in breastfeeding.
Deseriptioal of the Relatédgwort h, ed. The Nornmal Chil d 10t h

edn. Harcourt_20 (India)_ Pvt. Ltd. 1997: 39-

i Dabie A SEHAGS S Gkl BT plghes AN ionT (e BAe o

|

ol & o e Bl R Tefalr g polil et TolE HHRYEEP: @ucription of
thikeaomdinion D4 Batpewhoeskbed hapyy daripg Itlna)dhypbe@ms tbefastn, his face

three weeks, is nostly accepted in the |I% gture
becamsseadg Bad@ve, up@&%ﬁea% sereamig ARd QUKIRUGHO cpBtoy

BT O A S
desatilsathe ¢endiei. ahssdeandaetndel “mfdetile icolie, t'dweamggobelplsecause

psychosoci al, gastrointestinal and neuro-devel opnent al
thgipgisrig grasnly @wéé@@i’e@nnas ard GhsseimaenihRolicy HRgeaMHe pyptext that

it ﬁ%ﬁgﬁaeﬁr e{fééi* ngd b {h@iﬁoﬁi lgl?t t(ﬁlng%wor‘a{ ¥B! Sfficulties in
par ng, nanl estation of ‘problens In

brieadtReBding. rIﬁeminaldrB glliagivboh, ed. Tas Noghait@sld. hedh edh.sléasrdmrs
have been |rrqpl icated in colic because of the infant

(Iba) Bg- s W76 A9AfY Riffereatautbprabirveiped defsjeni debpigpps. The
d%f_h nﬁ?’[ &aosft\ﬁfgésglts Gfﬁ‘a{t Qﬁ‘é 18 ﬁ)gfo{xgrgrﬁm q&gm@ﬁmﬁﬂ% t%?{drg ‘ﬁ@!ﬂs per

npr oper feedi
ddye esh tﬁ@e dﬁﬁﬁﬁl mireipBr @edkoduri@nt @riod of at least three weeks, is mostly

accepted in the literature (Sondergaard C, Skajaa E, Henriksen TB. Fetal growth and
infantile colic. Arch Dis Child Fetal-Neonatal Ed 2000; 83 (1): F44-47).
To date, the main possible causative factors has been divided into three groups:
psychosocial, gastrointestinal and neuro-developmental disorders.
Psychosocial factors include: variant of normal crying, behavioral effects of
atypical parenting, and manifestation of problems in parent-infant interaction.
Gastrointestinal disorders have been implicated in colic because of the infant's
leg position and grimacing during a crying spell. The gastrointestinal factors are
briefly reviewed below:

Improper feeding techniques like bottle feeding, feeding in a horizontal
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2 position and | ack of burping post-feeding have been
consi dered as causative factors. Breast-feeding in
the first six nonths has been found to be a sole
protective factor. The risk of infantile colic is
1.86 tines higher anong non-breast fed infants
pdsﬁﬁﬁ%ﬁ Natk dPeurpiAs Pobtafeddin ﬁi’Nereéﬁ cénsidddéd & dBlisatile fesdrs.
E, Mendoca R Infantile co % i nci dence and
Brresdfeedingin the §kst Sixkonenths has hggm ﬁmndsf,@ belg solpaitegtive fmiter.

T giotiataiis biie fishBg Gp highHeliod nofrtrel R rsh payedra
MAL P3ala6sth 7S, L NGRECIHErta BOWTSmARilEK MM cPROIEAH LRI t S

synmptons of infanfile cofic in CO|ICk formula -fed
inciderastand agsodiatddl risk-fhdtprstia g(p}mtssb@dye Pe@ﬂ@ 61&10 P07 Ds115-

1 it RaFed BBRest S FoBr Rt ATy 1P sontt iR Svmsy protein

(L3thedd q,%?&veygerl BoW8 hlkewie bﬂewemits §_\i%ﬁﬁt§n@fofhrﬁﬁlﬁﬂé tbl& in
colic (H I DJ, Huskin Infantile colic and food

cdiigle famubi -lffvdnmfeyuts A leablindsawoss everstudy. Restatricol89; 89
2ézfuppl ): S67-76). Recently Buchanan has shown that a
ial of hypoallergenic mlk in infantile <colic is

not BUpRAHE SfldPYt FROUGRIRYE BRPERJHBPERARANI-could be defined
Ef f ecti veness of treatnment 15 for infantile colic.

asTmiigtivein dnipeaiherityerficasesof lnfamilmenlicd il &t Haskiyg CS.

d o 317(7 70 :
il 5 Feb RS g BFAIRE ogfitro BBt 2080k SuppD:
86707 eR@éenh%r %@ﬁarfah%ﬁs Qfow%l th&r0kial o }E?@ﬂ%i’ geniOMBEN 8 infardiile

cent study, markers of atopy, lergic rhinitis,
codnshhnmt supreedibygnangh peddacé (Buoheean Ribiffdctiyeneay of teatyognt

ok b RS PSSl B
ev;ﬂ!(é 99%1@5@19%"3@?{7@7 1@5 @JISZ) Fﬁhﬁéé Wits HeptRELYRERe thought

nf ant i ma atopy: A prospective
todiewdigher ravk afmﬁeﬂgmdleas@oﬂnmwrom a feedlit atudy ceaik@B bf atopy,

08(4 878-882 Lact | ab h b
al ggaéﬂ%@asw i, M DA SBLPR CHPCRT O BLE
cﬁ%@m {gw@%ﬁ/hoﬁﬂﬁms cblic @ﬁ&m Mdrfg%ka.@mAcStem
rogen pro uctron in

25 infants wth colic.
DReHelwhen M) 8Wrigtit V-, HidBgrg (Nt di. Retationshiss bétaveen hxé@mm colic

found in stoagl hydrqQgen concentr wee f.an
angy AT G5t RGBSR B PGBl e AU B0, PEcs 2001

1 g64_Bgh\hi gher net hane | evel s have been found to
@&@ de?:;me)ased colic suggesting a role of nethane

pr o dILHDtdse malabsotption Ihhssbﬁeatrepmted Be lagthorsfyasGhed bly:atmﬁydrogen

Y PD, B Y,
teesp QRS hetgan b Pl s oHoan WO AR 268 Bisdestcgiin
m%ﬂts' \%‘{tﬁ%lﬁ WpLfaFN98M 1130521 105 Alfdrt et RBivebesy AAMATE stool

hydrogen concentrations between infants with or without infantile colic. However,

infants producing higher methane levels have been found to have decreased colic
suggesting a role of methane production in its alleviation (Belson A, Shetty AK,
Yorgin PD, Bujanover Y, Peled Y, Dar MH, Riaf S. Colonic hydrogen elimination
and methane production in infants with and without infantile colic syndrome. Dig Dis
Sci 2003; 48(9): 1762-1766).

Gastrointestinal (GIT) hormones such as motilin, vasoactive intestinal peptide

have been shown to be abnormally high in babies with colic. Lothe et al. have shown
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Sci 2003; 48(9): 1762-1766). Gastrointestinal (G T)
hor nones such as notilin, vasoactive intestina
peptide have been shown toszbe abnornally high in
babies with colic. Lothe et al. have shown 3 el evated
| evels fromfirst day of life in babies who |ater
cl8RN&] 1RPagHeRl St GyaTeEs i KhbaR wiRtBRF d&eldged c@nymggémg an

ininfantile colic (Lothe L, Ivassson SA, Ekman R

athlondddéBId physiktsigy lin infamide tolfcahothed., dwishson SR, fikampdst i ve

S SRR SSBE MO AR s

1@@@@ Hygpgest that abdom nal cranping and colic may
be'a result of hyperperistalsis. The theory is

suppBetrediewglopmentehdisord¢rathat havelbeen pfit nvardisupgaseibgi c

o) IRt A Ce U Pl of RagIrea: FhSHESy €
u%ﬂoﬁ&ﬁbﬁ@\)idenl:@ ¢hat Bfetust BRANtERSTindrFit ABérEs QstréHs @Y ¢atielsi@iptoms
four” nonths of age |ends support 10 to a

((hem BK elsebbp agattrintesimsledisdrded|Guer OBarRedrG 20031 1i4¢> 84ri2?)-

T SRS L LR PR L 1590 AL S
toaacx’fe%m&f‘:%lgﬁ%éﬂhlt daﬁgb ofl lid (]kéﬁ’ RANCOlieRh@bryifefndromes in

suppl ement” whi ch beneficially affects the host ani nal
infants. Ppdietrice §998;$02(htsextl ENAR8244).cr obi al bal ance.

i Shaote, kY icarnbel apcaplef defiRiod s BB AIFRRIT R o
S\%g%ﬂe)ﬁt @Hﬁh'b@?eﬁc@alfyhﬁfemé TROhskk htkddal B im Jﬂ&@mﬁﬁﬁ] iMestinal

nsunption of probiotics by humans 1s in t f or m of
mitabbiyglh tndemeel Atthoseh aigmadiynefeyingto s supalensptation of afimal
| acfobacil i an i.dobact er i licit in
fepd foR P ORI . 3?@?}% Fusbratinfid tﬂ@ﬁﬁlﬁ?\ae Sipriof, IHe
miF GATRRGh bFBroBlotiod i RN s PPthe (ot BRI B et fbolty
contdigiag mrtedtmabs;mym emacmbanhhsandlblﬁmetehankﬁs im@icitimghe
on.the_ consumer tential benefi . .
deé‘wtsqrh@affqoaﬁqm é ePf@ ?Pfg‘fté & GPHIPO tHOPé’EaFHP@EF&WI
g?@ggncy of probiotics have been docunented
udi ng: increased resistance to infectious
di ske&smepospdthat this efifdcy obfhe tphebiotiadrethe ilmtestinﬂemoejesm impacts
durati on_of diarrhea, reduc |on|n%§?ﬂc§) re,.
inrsegshepefirial aysnsBe GoRSHAST fof Bgriegs arising from
[ by
o e T A R e
d@ﬁﬁ&n&&ﬁﬁcﬂﬁ(ﬁhg}ﬁmlﬁaﬂeﬂ v@istanes tenfectionediserses, partiofilarly of the

tunors, and reductiqgn in carcinogen or co-carci
infsstBR destgaped duration of diarrhea, reduc’uoz(i:J in blood pressure, re(ﬂlcgon in

serum cholesterol concentration, reduction in allergy, stimulation of phagocytosis by
peripheral blood leucocytes, modulation of cytokine gene expression, adjuvant effect,
regression of tumors, and reduction in carcinogen or co-carcinogen production.
Christensen et al. was one of the first reporting that probiotic lactobacilli
exerted their immunomodulatory effects by modulating the Th1/Th2/Th3/Tr1/Treg-
promoting capacity of dendritic cells (DCs). They showed that when murine DCs
were exposed to co-cultures of different Lactobacillus species, including Lactoacillus
reuteri, they were differentially modulated for production of cytokines I1-6, IL-10, IL-
12, and TNF-a., and for up-regulation of MHC class I and CD86 surface markers in a
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Christensen et al. was one of the first reporting that
probiotic |lactobacilli exerted their inmmunonodul atory
effects by nodul ating the Thl/Th2/ Th3/Trl/Treg- 30
pronoting capacity of dendritic cells (DC5). They
showed that when nurine DCs were exposed to

céiRedittiod deperdenithiriner. il labrbhcbwprbgulsted patice MHC class II
i ncludi ng Lactoacillus reuteri, _t

h
angi € P86 eyerliens 1 ipdieative oftld masyration a)@s?q%%%tw ithese gtudies
[.L-10., .= -3 - | at.i
T T R BN

WRBIIC pikkE@di L. dafesnd differsraiatl@ inhikitdd pradictioaof tHel
upr eqgul ated surface MHC class 11 and CD86 nar

K ]
protitflagmatory cytokie signalsr bt 1% AL-0mad (i p.ayigh Wéfea%i%élslﬁ“ﬁd by
th ' - | ! ' ' 4
I B A
] ohnghée iﬁnﬁfnfgh ledaa $iedix contludioh§ aetk.iradideys nhayhdontriteet to an

production of the 5 proinflammatory cytokine signals
erjviironmental mgdulatorredithe integtingtdendritic sell panceatien ypringhe

atter t species, .l L-1 QAL i . .
ol eBireid aRBET s BRuate i NP A Vi STREREe e fospive
iRt fHe®apack A6 tddpbEpatripathdgens Rebeiired Y aClanddr sipyildike

to an environnental nodul ation of the intestinal
LBS dhat {*L.oregteri mighhbe apotontidl dipertangeted tishiareaheféectizasird

[ b i N ) j |/ il ; .
oA T A0 e 6T
1n€1%§ﬂnﬁ§(%r% gl?-tlboﬁlﬁy fepr Qe ﬁﬁﬂteiéiaﬁv@ tHRpaaC iﬁhﬁ&i&h thi ke

L, reuteri mght be a poténtia
cdunteebdlarcg eheeptotinBahmetory stdstoalioywkimermilidoyirand gulsditheng

o e 2 P A 4 o Bt
aJCSfa"iﬁgst%%@gsﬁen aF élgcrrﬂﬁfdﬂb?a,tiﬁh%cﬁﬁg H{gie&e@?ﬂbgﬁi%ﬁl”t 0

counter ba ce the pro-inflammtory intestin
(GhyistenseneHR] Fiokiaet HaPebtkahlI 20020 & adtbbpollishfferhtialyi modulate

for Thl/Th2/Th3 dyiving. capacities of the t 10. be
AP0 KOER R OB Gt abodt e Aredrfie i,

1 AGhdd8g7inggst ed probiotics.” (Christensen HR,
Fr%lli(?iaer H, Pg)zt ka JJ (2002) Lactobacilli

di f f Sménti £l dxyendod teat ebsepvapivesaiduhovtd tyat dkientrs: lasdhe
B G S5 S 0 B pEFACEAE v
: i d e , ' Syt
B e e S e S R e

DC€el Tw bbthe tddtabacilleyunused redres atraii (ATEHEHI609) and L. casei,

Lact obacj | | us species co-cultured jn vitro wth h n
buBRbE {t Haer 1y & ain egnedhesegp s HestBdEG sy Ippment g1 TR cells.

; i r.ai d iable t
TP e el IR0 e gt o
inkibitrpiblafeentidr o€ boguareiet T@bllsTiR andl }19-dependent fashion (Smits HH,
Engering A, van der Kleij D, de Jong EC, Schipper K, van Capel TMM, Zaat BAJ.
Yazdanbakhsh M, Wierenga EA, van Kooyk Y, Kapsenberg L (2005) Selective

probiotic bacteria induce IL-10-producing regulatory T cells in vitro by modulating

dendritic cell function through dendritic cell-specific intercellular adhesion molecule
3-grabbing nonintegrin. J Allergy Clin Immunol 115 1260-1267).
One of the first pieces of evidence concerning an effect of orally administered

L. reuteri on the host per se was an increased CD4+/CD8+ T cell ratio observed in the
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25 These TR cells were shown to produce increased

| evel s of IL-10 and were able to inhibit

proliferation of bystander % cells in an

| L- 10- dependent fashion (Smts HH, Engering A, van

der Kleij D, de Jong EC, Schipper K, van Capel TM M,
cHidailedBAIW altéfalz Dabhgshs NUTR X¥oede DOES &313)\164:285@0@1&@61 al.

Kapsenberg L (2005) Sel ective_ probiqgtic bacter
rqcemlyceétqnéeémﬂlzfat)/@nﬂ@w iaglufe therhpmpndieums Tpey th@m@ﬁ figect

r Iﬁﬁel &%nc Qlfr%ﬁ@gﬁ L gh&’?ll’l% éeI[) ﬁ‘%{lﬁlﬁ{bnt&r ﬁegﬂual human-

ICIn ara S1 on

spEBifﬁ(ZLl b&uterd AQIGID 5573@ dellginb@hounthe hublh guigandCh) eipparent
| munol 115 1260-1267%5 One of the first pieces

ingQlvemgrieoTdo fiederh & G Bria e rgerugment @ndéfarﬁrwitfﬁltaéplé af

I I
R e e LR EaRSEeACotS AL SR Bhoted
“I. Atk A adshini $detioag elscited ARG Ost o f 2005 Thelpd) celb -t&ﬂa)e human

Val eur et al. recently extended this observation t

epithelivieeThin Eeckidi tragnt imay i onT fRGjoTg B AP AN ine @tqblotmf@m of

ev dence |
o OGRS BB S ce el LBt 8
Kt(hﬂ)@ll) WodsHizAde ahd iBMuBbthodilstidnBy Baesbacillus Beuteri ATCC 55730
i nvol venent of L. reuteri ATCC 55730 in the

inrthe h@mmngaﬁromxlml trach |ApméEaY1ir<ah1Vh¢roblgbZOrl f76c k1813,

spec in t i eal an i e

They bRy iRl SR e R IF AT B58eof
gkt fHat REd B &y@6Hine proRiidtionl ThdfiondHy) eﬁ[ﬂ&rha@/@ btéh fegartié®as

human epithelium This recruitnment may be one factor

seinppre g pmagrobiakinfasions; e thmrcoléfw ondesfe antipflammatorysigseanise.

b
RIS e it B EERe 900 o Repbipusg sonerl
mbiTSLLAER BY kAl Qbshds df@ﬁél@bﬁg@hishMSaﬂdeiu 1sefok il fadeRi03a how

in the human gastrointestinal tract, Appl Environ
thiiomebe eystend differ@ntintes bytwepn cpmitiekenl pad pthegeniq bcReip via the

bi i f f
]S XA, BeEhans ondithin ot el St ifucbnaf s
inflkiRthabRY EesPERR, a{l&gﬁlﬁfj 8dole$n mABNSAIS iMEstaLheRéRtasis by
infections, and their role is to i nduce an

repwﬁ‘lhmmﬁlewme@sfpimmﬂms(ﬂa&mﬁmhom Ragling & Eslami-

VAR HiR DRt Reesi o Qo GRRRR b v
111&8 &ééib%rg Ye§itPod B HtdstinAlhoRRbsthdb.! Felunden Jhomd 13e3y:229-

he i'mmune systemdifferentiates between commensal’ and
41|c)at hogeni c bacteria via the TLRs. Recently, data have
shown that. TL e thei.y, role in induction of
e SR ShATERE P TR p geb Py e RETEL: e have
bR h@é&hrﬂr&goﬁé‘fo?ﬁhlaﬂéhs ROPBASE ANS obme?r{&n{rﬁgp&!&hﬁiﬂgg
the conmensal mcroflora (Rakoff-Nahoum S, PaglinoJ

inkgitanis-of Ver geatmeinteRtinak tiaetr of aBimdis i outimely Rewmdgniltei on
in1(:)efstirc1:e% %Qﬁﬁ‘a'y aglmcl:e{lg fnllau(%ng }'lxu:rtngrllsl It is known to have antimicrobial
activity. See, for example U.S. Patent Nos. 5,439,678, 5,458,875, 5,534,253,

5,837,238, and 5,849,289. When L. reuteri cells are grown under anaerobic conditions

in the presence of glycerol, they produce the antimicrobial substance known as B3-
hydroxy-propionaldehyde (3-HPA).
There is a clear and complex relationship between the intestinal immune

system and the commensal flora. Recently it has been demonstrated that the luminal
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i ke receptors is required for intestinal honeostasis.
Cell. 2004 Jul 23;118(2):229- 41). Strains of a w de
variety of Lactobacillus spgcies, including L. reuteri
have 25 been used in probiotic formulations. L
reuteri is one of the naturally occurring inhabitants

erdbgédvris glosd daaiinitie®tthakdy procsst obbacttiarimtisceddmehtd and adaptive
routinely found in the intestines of healthy _animls

hoshegspeNse Rkt activatios of iblnike iscepirs (RHRPANENSpPgeceptors,

ity P o 8.
B4 h fin o SASARTEN i RN M Bp e NRe
rebidefitgiin@lal baddrizsandrtbe B6soWan Wdalthyarbeioniis iensalir? I Pediatr
30 in the presence of glycerol, the roduce_t he,
Gagtxaenieral HBit20044, %&:tlgﬁt;%. &ﬁ]@%ﬁ- olm g, lgaglmo J, Eslami-Varzaneh
F,rlff&jo%?@;ﬁéﬁ?z%‘%ﬁ{) %l %%Q(y%ﬁc;n%f‘_clg enﬁl%ﬁ cifﬁ)r?bf rgiiiand
conplex reratronship etween the TAtest1 nal A mmne

reBfbR M RGtirédfor GaestRaSImdosagia. CERER@0A, 11 ¥8:i220kaS). e animal
denonstrated that the lurninal 6 endogenous flora can
miog¢ls,j catokinen satk itiate & bres-reflexygencanss af the gnleue neypmpgculature

and. adapti v ha t ' '
A T R L
re%ﬁlaiib@of fft %{ﬁdti'liﬂﬁh P%ﬂiatﬁ@ésitr@bntsﬁll N$1tr(2_0|ﬂaj 31®1S760.).Jobi n
. Interaction between resident |um nal bacteria and

t he hosperimantakendedinioalstdipsit bankenslemgensiraies that specific

Pedi.atr .5 t.roenter.ol r—-2004; ; -
DR £ BV OB TR e E G B ncdusk S éfn ofibggh Tht
and TREGZit@MvIRle JrefRafhlly Shefifting @PRBSAle oytdkineh sashaastIy-10
Tol | -I'i ke receﬁtors is required for intestinal

arlioheB<t(Reirteva BeKallipmalki: M3 Isglaugi 9 Prabiptics|dyriag pragnancy and

o P LR Bl OBt AR
thEYPah8NUABerk ConaRinh 2R 2407; 109 1RY-121nfHhameRiOhymae! | s
and the 10 regulation of gut notility. J Pediatr

vabasteers.ghirentoti chlpnizeg §@4unge gagnaateytinal faetape iy shbntosxert

.and clipical studies.if has been. d t.ed that
indRrode i ot Enetiding Rerfimb P CRPei T pard ceiggpe
hihh ilevnebpitheRNR (VRHME R, BBEAIPL Carbapfl NY@olindiB E, adfolb@ K.
cytokines while preferentrally generating suppressive
Colpnizkiioresndsiouhurmsnddulatiog by dadiobaille remgtitAalleC §5730 in the

i P stba k2L A E e SRR B A3 ion
oﬁ;{?l@E RGhé %&_cé‘& Fh1 Tbn R Q Rintnalirs BTS80 nfhturk RBtigdH REeBting cells

ergy in I'munol 2002; 109: 119-121). Further, 1n
thatumigrate volymyphewdss. Tihis precase rdsuléoinghé koss of the phwashl antigen

I TR -

st ftody MBleREE e&fielSoPdnd dF&arious cytokines (Mellman I, Steinman RM:
Dendritic cells: specialized and regulated antigen processing machines. Cell 2001,
106:255-8. Banchereau J, Briere F, Caux C, Davoust J, Lebecque S, Liu YJ,
Pulendran B, Palucka K: Immunobiology of dendritic cells. Annu Rev Immunol 2000,
18:767-811).

Known maturation protocols are based on the environment that DCs are

believed to encounter after or during exposure to antigens. The best example of this
approach is the use of monocyte-conditioned media (MCM). MCM is generated in

vitro by culturing monocytes and then using the culture supernatant fluid as a source
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human il eum epithelium (Valeur N, Engel P, Carbajal N,
Connol ly E, Ladefogcd K. 20 Col oni zati on and

i mmunonodul ati on by Lactobagillus reuteri ATCC 55730
in the human gastrointestinal tract. Appl Environ

M erobi ol 2004; 70: 1176-8 1). Maturation of DCs is

oftgtuition Esutork.EHe 164) 0N &nhiSoneniatl MEMDESpohsibleebtmaturation are
antigen presenting cells that mg{_ate to ly%lf odes.

th pres mlewenterycgtoliines interlqulsin-1 detg (Br1 BhdLfoangy FF-o (Reddy

S oA SRR ARG R APIY feiam

is HRtr6 GEb i veXRArCRFined cRBKinSY in\REdi Rl tBY ie@ﬂﬁiﬂé&ﬁlaﬁﬁ@ dnngEn
I, Steinman RM Dendritic cells: specialized and

hyrean deadeitic eellsi deﬁﬁ%e%)s?rﬁ‘i@ -Goh Matyed) Cxganoueegpvariety of
ere F. Ca

o ol STRRr AT st i G oy o tinks ae

IL-TOR0iDl OF. OB¥s iftcﬂ@ﬁkﬂ'ﬂa‘&é SppRingeffcbRdY tIRe¥ird itk 6Pthe
2000, 18: 767-8 30 Known maturati on protocols are

indaedd’ el neism)nem\ILfl@nn@ws & Thi tpegesponse Wadreasdbdl 0 iphibits
Ecounter after or during exposure to antigens. The
U5 Le5P8% % npl e of this approach is the use of

NDNOEMisChe ABFH diioAREE: HEAPEs (NMibdn prdeMtihs ca8, Qﬁélh@iﬂg DT,
vitro by culturing nonocytes and then usi ng 't he

deterhtinesghstype ambmgmufdemf thesGD4 Tl response. Resting APES i on

i Eoicn BT o IR e ete e oo GoB Ramegt o |
cbﬁf@tﬂw d%-u& lb@ﬁr@g 1(1felet81%% Eﬁé%b%ﬁh@, @&%nih&% ﬁ;ﬁ%’%ﬂﬂ

A, Sapp Fel hardwaj N:
mnhmﬂeybseTbRsl chsults)mwtimﬂjnmﬁAR@s irbe éPéIsftbm pméuqeﬂhfﬁ and

T NN R LCRICA Ve 80
LB 1P B 1)1 LI PR BBy, T

dyeptdkéquilibrame bethvieerd Sestmglari gotiv@ed ARESovity wiicriBudnaedby
opposi ng. effects e dlre tion of the induced T

the agtfons gb dl_r%ilielpsr{gt&}‘é‘% k Thl type response
whergas; & hr. gbdo? Rédatibs IL 39 g&&ﬁ&ﬁq{i %%pl@&ulﬁtﬁfﬁfollg\wﬁlg oral
activation state of APCs (antigen presenting cel

Laanaflaatilus ghddososus GEL éhmumhke t}iaen‘teppen hedimthg sfutly deesafot

s SRCHIOA0E RS PR B A oS B P PR 110,
sefRgl fgpfﬂ@fﬂtefffglenc%eluon oﬂﬁrﬁl 81% d%rs 4d'c bPQ g’e@&eic 58 Yy

pat hogens, recog Ccro ul es’by TLRs
HﬁmmJM; Holanride: ﬂnwﬂtﬂmlﬁfgeMn ﬁlaeaka@ﬁldlrdsrefmllpwn@mel

Lasiabee i B reRsosp o ega T gy <000 D 028"

A study by Hermelijn et al. (2005) shows L. reuteri and Lactobacillus caseli,
but not Lactobacillus plantarum, priming monocyte-derived DCs to drive the
development of TR cells. These TR cells produced increased levels of IL-10. Unlike
the invention herein, the authors do not connect the IL-10 elevation to gut motility or
colic. Even when it comes to strains, the authors mention two different bacterial
species being efficient in increasing IL-10 levels. This is in contrast to the invention
herein where it is showed that the probiotic to be most effective reducing colic has to
be determined and selected at the strain level as the different strains of the same

species have a different ability to be effective in increasing IL-10 levels.
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allowing efficient generation of TE (T effector
cells)cells against the pathogen. The dynamc

equi i bri um between restinggand activated APCs wil |
al so be influenced by the actions of both TR and TE
cells (Figure 1). Pessi et al. (2000) describe IL-10

genenapieséht itlierelsaiol curefor bolie The olurewitrgingsna paradigm for colic
Lact obaci | l us rhammosus GG But_unlike the inventio
consists of cither phatrageolpgacal agd/or lef@s @h@lﬁ@cgbé@ak metipds providing at

s G Yl SRt Shifl HBHOG T PRI B
ofit8@ kSIgdrente il Wﬁﬂuh@o&r%ﬁe‘gbna's, m‘élﬂd&lﬁg Yietarklhysical] behav1ora1
Isolauri E. Interleukin- 10 generation in atopic

andhphagnaselegicdl diicingy meaipulatiges wpkide prafessionahasiyisgon varipus

fegdln’gie%ﬁ.‘qﬁ‘gi of Eﬂé zﬂsg 8{’) g)g)ggﬁerg%l& %)11_(1 §é)y4or%cto&5fre§ fg{nlf&iXs

arid%ﬁi @b@ﬁh&ddﬁ&tl&ﬁﬁﬁdohds {uwithe) 01, ek alc tow'a aiilld fosmplaan b akuselof
pri m ng nonocyte-derived DCs to drive the devel opnent

m&mrkﬂl o p §0ubih@béd virdy dledintrins J@8 2 74 81 Eersah B Wited (olic

wflspt ettt Bl b et BEhIP BT h S e kAR 9057 10

P&RAtr COSEVEIS M ENTicens WIRS ett 0. Brall@itiog of tHeeefrt $Fa Sber-
mention two different bacterial 30 species bein

g .
ergfohed fasmula on infroit eelid. Adediatr 1981; 109695701 Howieyer peither the

contra t he.i nvent . ei n_wher.
o] R PortepRSa! benedieodladet WFUE crbubnn iR Kty poe
of@dict A re\aw @E HR dAt@eklyEhe ) reedfledatiohestvived ithat usy ef

as the different strains of the sanme species have a

hsdnoaﬂ@rg@nc fagpiulgst suches partially bydrplyeed or aopiae @alérhﬂged mayy 0

SICTIENE M RIS .

reau&tnﬁrwﬂmwmefﬁy&ely@aé bR bIRRI randBATA¥8 6P ceBd-6ditrolled

nmet hods, providing at best marginal reduction of

trig Rotiatrecs 2000l 06 3454 sdfséap, PeCi atabTveatmenirod iffont cobik ivgth

of fer ts fall thlnf r.c

e e eyl e D, AG Tl 00:89:22- 7.
phar pRGRLDGidies B} Bib MhafEd R uF 861iRslul & phy4dQ] movement of
prof essi onal advice on various feeding technlques or

badyeposisiensfo ail,ccpxaaﬂ gag mgamcuordrdﬂux soying, svaddlivgearplyieg

o O BB SR i bR SHE o ol S R o
diSPAction t@nﬁ’xﬁﬁﬁ’ieﬁnﬁn’t E‘\Qar%ﬁé‘sg Y)f ccﬁﬁ,dslu@ﬁ b t%ﬂim%gcﬁgnfaﬁpfo?a b8y
Forsyth B WC. and the effect of changing

ncﬂeg usaibfoescar aidd emtu.tlaor lahb rvébratat, toir MfentcamsgdmomEddy J

d :115,. 6: T W.R | . )
afiBg R Fhil S Bragﬁd?e istagieal, eifhl andapPanEk dhssryptions.
Pé%f?ath&f s 15941067: B3Rt Bt HolA% F bl R696mg QL) soddatgVer

neither the use’o y formulas, or chaRges in
infepeatition: the oifhiegerest dmpkcsn afdf typd oﬁxmbyemem’c lofeat Belpadoev
1981;4:207-18).

Another approach is to play recordings of sounds that supposedly soothe the

baby. However, there is evidence in the medical literature that these methods do not
work (Parkin P C, Schwartz C J, Manuel B A. Randomized controlled trial of three
interventions in the management of persistent crying of infancy. Pediatrics
1993;92(2): 197- 201). These strategies, at best, are only marginally effective in

abatement of colic symptoms.
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of colic. A review of the data studying these
recomendati ons showed that use of hypoallergenic
formul as, such as partiallyghydrolyzed or am no

aci d- based, may 15 benefit only about 25% of infants
(Lucassen, P L BJ, et al. Infantile colic: crying

t i mMeRedoafiiEidationsot Belavidhsl\intepa@ntidnyssfat the tikatment of colic are
doubl e- bl i nd, random zed pl acebo-controlled trial.
thpeepshincprsistadeeranes a3Hsbls Sonesaushors prlvgcaigiingrasing sensory

st?g{l@g{r#‘? %hrﬂ% ﬂe?g fc{%ceﬁ? dé&eé’é@r{ uf:lfi‘ gﬂuﬂﬂl&fg?ﬁ E’%g@nc‘ ng

I'm nar edi atr

MAQHENEA 8121nfa1ﬁﬂe d?ilh?ﬁSAﬁﬁf Phdrh hgdties 1997, 55mesmaanmmh P
of colic include physical novenent of

L Bbb Aunel Y b ey e R gt o GGy, Effectivenss
%a%%enr%% Jaorfirtﬁgtgle Ofe: ﬁ@rlnXﬁJ]It%wegg : nc[@géﬂ%?%s ﬁér?gg ga'ild

CaRN e BJf’Colﬁjd"S-bﬁﬁﬁI”y SeedstveBryingag en infirhviavahensldsteiction.
colic such as taki n& an infant for a car ride, use of

Pegiatn Clin Npsthohmui108¢:31 ;998111085 Qsheirresommendatiprsinclydy easly

e%wﬁgfncgg n%, %fai\fog\’glég! trf]lg ﬁ%nzugt té Iél“b% %%f%}?éf g%@g%ﬂv grﬁlalementatmn of

a?@'ﬁztﬁ@%e@lﬁg' s6BedLf 05idp ep2doratt aldy inb@activipldy@iowi t z F D.

Rocki ng as a soothing intervention: the influence of

d| r eBluarmﬁccdﬁgic intpeifomboy thedreatment pheelicds ded todhe use of

981:.4: 2 th
PR s S REEE i SuBl bRy dpne®
mbdlightforis Sncéh‘{deq%ﬂﬁ&)ﬂna allagidegidCaiated @@fe@bﬂé)ewhﬂ:ﬁtmdyfmﬁﬁde
met hods do not 30 work (Parkin P C, Schwartz C J,

rebiefs bet arB fraughrarithorisks derleding exra mamrdahmmﬁommrg@lratory

ol e et TR0 BB hnch Gl Shgh b RS
effdci &) ApaR, sidh a@eﬁyosc%ﬁn@ (LEVINNG®) aF A SSHESED®§ and

abat enent of colic synptons. 9 Recommendat i ons f or
Disyblaiior dilaté pum}symnteamaﬂaate; desraapeprodustionafl selova; telieve

SHRBF RO LR AP P LS g PotSl o SHEitin g T
atMEhbBne® %\B %I'tfgs %EB&‘BE dh® ;ﬁ*@s‘éhﬁﬁéﬁ RYdieaEdhs ThithaIUS, n@iket that

(Bal on Managenent of infantile colic. Amer Pham
caPistEntly havell997 shasn zﬁﬁf@m@ly treatan Bwtilerobic unBorgynately, up to

ndel f
S8 B TS B et DR et Rk it Qinipgbities, apnee,
se'lﬂfr@sn %)‘Hc Qkﬁh%mas b’(ﬁh@ﬂiﬁi Ihﬁscru@é{ 9 P6toRNWARRsI1 Blamin-

lic"-- primary excessive
Jcmnean@uasloanna Mcarwngsymp’cmnmbahted rv(ithy idgouse dim some small

bar%z%lc(ﬁ’h@ @gﬂ %%ks%’ h’é’fmﬁ(]ﬁiiwgﬁlp gﬁg?iagﬁgisthdgogﬁgﬂ ng, or
Aﬁh&fb niiid PifsonfHgdf cofitkyihntsAldaRid Vith RydaBfdnlihé Sulfate. A J
Emerg Med 1997;15:532-5). In addition, several cases of death have been reported in
infants taking dicyclomine (Garriott J C, Rodriguez R, Norton L E. Two cases of
death involving dicyclomine in infants. Clinical Toxicol 1984;22(5) :455-462).
Non-prescription medications that have been reported as effective treatment
for infantile colic include several sedative or sleep- inducing drugs, including
supraphysiologic (high dose) diphenhydramine (BENADRYL®), phenobarbital,
chloral hydrate, and even alcohol. However, there is the potential for serious side

effects associated with several of these agents in children with respiratory disease,
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10 a routine feeding schedul e, using eye contact and
interactive playing. Pharmacol ogic intervention for
the treatnment of colic has {gd to the use of
prescription and non-prescription nedications.
Currently enpl oyed prescription nmnedications include
thiae Ihhﬁﬁimgmhalr aidabosad slseamctrdaﬁn@bﬁﬁz Baboregydr Wagevﬂentdsf
provide relief, but are fraught with_rjsks

Hifml%nlw@,Aes@r Pbmm}’haﬁflaaﬂ 9%’9%? 42, @upy Palndaajile eplic.
For exanpl e,
A‘aﬁ?arh %F’?‘ﬁé)rhg’g% 43553(5 Si m 2 intheir effect to
at r opisafer n5 Fesexs dptldrMﬁé‘cﬁmiaShrf@r tedaknbrfloificélig hasdirgely included

GASTROSED( Di cycl om ne dllate pupil's, increase
thﬁf@émmﬁt&tt@n 0@ é@%@g@qﬂr&a@éww ySHOXaRe, a«lapn-«'fﬁ@mbébl@ over-

AR Bl SR ALILER 5k PR HBIAL Kb S s

véﬂﬂ @ai@ lomp BES Bfrdolub@ly feasimaﬁdeansespﬂe tdverdUstdiesar ket
O consi stently have been shown to effectively
dqm@waﬁmﬁ tha frffe@uweis&:of simetbicone ar éfgntile goliis ngdpfgr than

ple?e% ( ert]cga?ff Nt ta'fayeﬂgt\ﬁ%g g§)94sju%¢ 9‘231? 154,84, gf@l% L‘ﬁdj "Wal.,

cur nea ures,” syncope,

P&i&P b Norﬁ% 1@96 AP#ICAB(2):4 8%y P, @ahﬁlsk)W]B | dt arrsAdta Paediatr
Wat ki n- Jones R Dicycl om ne: worrying synpto

S@@éd&ﬁé%ﬂ W Bhi44¢-80 L@@lom A Rofteals Eﬁélll lFam zhbfﬁlé@n (BRY
198 0. J
DE%e 4&1&% g"zg %%ssapl&s ﬁhe ragst%gémfeor e%gmpl%t é’fr?tltjcg&% tojdeg is to

sﬂﬂ @@I foMthdbdhyas eHATbiteofIhe EordRionAl N J Emerg Med
; 15: 532-5). In addition, several cases of death

h av eTb@eﬁquer, diswe eweently is & needrfos Saf%nkmdw@ff@n@? @mmlwés and

B SRR h R a0 LR AT nbloune
cHERPférP Ghe é&ﬁf}@sat?&ré)and 425 AR Y theRBseRt BFEiktioRt te@gsbnd to this

medi cations that have been reported as effective
n¢edepronmising prealcft that icarf safiely bed efdédtivelyritsatidie sympiems|associated

witg g&i‘ip.ve bﬁlt%& ng%l%ci E%lgé#%ﬁéﬂhg}%l 5 iea grobiotics for
tréﬁgmﬁu{ rn)aﬁvonﬁﬂ@ﬂ@nbﬁﬁ'@hﬁﬁhws s‘ﬁ@ﬁ Q% &dlichy @ﬁﬁ%@ Askobiotic

even al cohol. However, there is the potential for
the epplmstssmjmn@evaedtcbff@rsstdmmueblspmmh Tdhésie imPondfast th dlee

i Pt et 0 Bttt B BT R R E st sl e

la6tic ac1%£@&§a’§1‘&§n Qlectéd% aREHb&ivedh h&rea@i@%ﬁmmels and not a
Physi ci an 1997; 55: 235-242; Q@urry D. Infantile colic.

whoﬂstbaatbmdrspémm;raﬂhy $nvead4s oB3he pre8an-isviddo) hayshowkd that
non- SCr|. n nedlc n.fo eatrent of colic.
PP Erenes i a o e dBRgHe D SowidiBisato
dipet ol ysi | oxane, a non-absorbable, over-
Qﬂh% couéﬁgrgdrug whi ch reduces the size of intestinal

gas bubbl es. Sinmethicone has a
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very safe profile and is frequently recomended,

despite several studies denonstrating that

ef fecti veness of sinethicong on infantile colic is no
better than placebo (Metcalf, T J, et al., Pediatrics
1994 July; 94(1) :29-34. Sferra, T J, et al., 10

Pedi &t 0@ iSﬂvilNOrddm(ﬁdstréiﬁgﬁhﬁpﬁdpblenﬂe&(aﬁbnﬁﬁhE ]r@uterz ATCC
Dani el son, al Acta Paedi atr Scand 1985
55/%@@%@@%@ lmwvsﬁ colielqy symptogps in bagast=Eadh pfpS C@ﬁmared to the

st&&?a?d t@?@?@ﬁfé i %@og% l%slﬁguﬁ% y- &a@& of trt%gtﬁiéh{ : I{eh@ V%B?é rate to
tHeofredtinentbathl Lo rgitents Wi 96% tihéle caigli 1% oof. mTzhﬁsf eésporded to
there currently is a need for safe and effective

Segpthisentd dlcanersayed 6%18%.# itesh Eurangan SERIHG fResPedfpiic Research
e e g S L

2007y381R): of1,1).r EbquphdSavind’Birssults eshdwed T&Mb@dlﬂge@%@ lhét was not
that can safely and effectively treat the sy
aware i the eennegiem belgiepr cpitain mﬁrams ropgting, fheawsfimém nL-10

aIEP h?’er‘eA&%gfogrp o?ﬁ@ﬁarﬁlg § pg&f éﬁenfﬂgrc%ol eﬂ{enmgnt%n herein

gut-~ neuronusc as coli

pﬂ@&blees meﬁ@dafopm@tmglsﬁcmst h@u@ppl i cants menti on
several different bacteri al ecies. This is in

cont Faldins descrihed thay wlésmrb@weﬁ Bpier iEnstien pradugs d Bty ef
S}In%g Gs TP Eadl % Jch\é%o gg & nlﬁge el tlgn bxts rrﬁg %#1% fon in

I'C acCl

vérfbuk BGI R g®hHend émﬁ;@cé mﬁ lcsmaive enditiedas esbpagithpgdsaitisahnd
speC|es as the inventors of the present invention has

thielinflammater bowehdisease FBDANThase observationn seagest hat

.' ion.l t| bet n.stralns,a
§¥ it AR i o PRl e s BE MRED kb Rl I mi
cdnfiak, theIRiRkER @?ﬁéxﬁtﬂlz@ipl? élthponraﬁwo@er in ddiadineIHSBut against
S|gn|f|cant i nproved colicky 'ﬁ?ptons in breast-fed

nqmwrstlgmé@mnbm tholumes (Cgtlmﬁa etlhmla}@qumaﬁon of Enteric

NP 0 ol o 1R MO HRE Hinapt ol SRR ARE

Gasto¥ntfof 199¢; BNt K683 54YONAEHEs htion iSkdTRIcRICEID 8xarifile, by the
presente results at the Euro E an Society for

otmediiation PV Rerpaeicet al.( EBPE)owakibaf bagtemabfamgrewth pob&small

g S e e T
mBffi§Gh the SHBIMARS AR (VaRas R, IRsGANNEENIRHICUASANY.

certain strains pronoting t he pr oduction of IL210 and
Thehiaterdigestive motmfcoglpdemrlormalysualmtswd petignsnwith bacserial .

oeifanth fhe B Budthe RSl 7 BT o000 ¢ na

di stihRenes %ve‘llfknﬂ%%r ﬁﬁﬂﬁéa@ﬁh@{&%@& - MPIel &S Yuphess

over-activated immune systems. It has also previously been demonstrated that gut

motility is controlled by neurological signals, that are connected to the intestinal
immune system and that colic is a consequence of increased gut motility, for example,
due to bacterial overgrowth.

In industrialized countries, hygienic measures begin as early as the birthing
process, which disrupts the neonates capacity to uptake the mother's gut microflora.

As a consequence, different microflora are established in the infant. Instead of




10

15

20

25

30

synptons that can arise in the context of inflammtion

or inmmune activation in various gut regions and

enbrace such comon entitieg as esophagitis,

gastritis, and idiopathic inflammatory bowel disease

(1 BD). These observations suggest that 15 notility of
hdrberimgifor esanapls &schebictit coliant] hactobddilliche eewbornhareinmraoéen

system |, t hi context, the notor system may play an
ccrlﬁ%?c{n \_gﬁffl gf"é?ﬁélsoF?Fcafef”érﬁm ﬁgf] e %m beglRenst | noxi ous
Sti mgd icRERB R tﬁégg&%ﬁx{; {VBRED 'rﬁdd@%ﬁfxgﬁgﬁed finding that

| mmunonodul ati on eric ur omusc uncti on:
whilpbvearagirowihsoffskin Bdoterib iobyr-antictates fHedahps dmynube systaherlsading
Gastroentrol ogy ,1996; 111: 1683-1699). Thi,s notion i )
toQyer-aettated gubiogliaindeolipgs ﬁ@lssau%s%a@ﬂv&hqr B of specific
3 d ' . i
e SBLEATRE & 1 puer DM R i b5 bE Bl Rlotine 110,
piddsction] leads fmithation ofithe TR sistetn patprdifaraibn of CD4+CD25+TR
i.nterdigestive nDtI|It% in the small |ntestgne
celiya Mprigppationpt GRAKGREME cells lppdsite falmed gut wpHby apd  The
' i ' : mal subj ects and
o2 ek TRt SRR w80 BBETE The anai
I Nt eShiab@untofGhese findues] nokpdthogéhid baderlal 6@3ins ¥brelselebtad for

been wel | known for many years that elevated |L-10
I} 8 Biceecasing prapseies apdrsugBisinght dhis prapgrie ok e stiaigs wepe fogad to
- eV Ly . t-kat: . idi
o B U, BTG RTINS RS D o by e
uRWIIE ed1edhi INENINGIB @ shd Mahufactireie wBadtemena it tharat

colic is a consequence of increased gut notility, for
prophykprie and/en fecatrpens o cakiG, and glher gfFa felectid theysame way.

i ndustri gl . I hyai eni es._hegi

car | S RHET B P 5ensidt ) BRI TRORIER B oS

stREGNRESr hapaididration tPhdialst heluddidiaimssd0ther objects and
mcroflora. As a consequence, different mcroflora _

adyintagest il heshetg fily enpardani franr the folkoveangl digelogyre and appended

clhlarboring for exanple Escherichia coli and
E8t obaci I 1i the newborns are nore often col oni zed
wi t h St aphyl ococcus aureus and ot her skin bacteria.
The inventors of the present invention has nade the
unexpected finding that while over-growth of skin
bacteri a over-ag%hﬁg@gggggggﬁgﬁihﬁgiﬁgﬁge system
leading 5 to o = y and colic as

a CONSERVE R hefeil Eﬂﬁﬁfes Qe Ktraths 6P1R6Hd dcid Badteria selected for
bacteria, such as L. reuteri DSM 17938, wi th capacity

theifr capabitisy o grormoting prpdendigo oif Her 1 0 laad denseaquently pratfereon of

chBFeDBs TR &l af proRh b bl SRR e R e of
sefctifR SuclbtraiRt dnldi prfdRRonf@iiB e SitdNkdathst 0 benefi ci al

effeéts on babies with colic.
Other objects and features of the invention will be more fully apparent from

the following disclosure and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1. Proposed role for certain selected lactic acid bacteria strains in
promoting the development of CD4*CD25 TR cells.

Figure 2a. IL10 production by DC cells in bar-graph form; Figure 2b. IL10
production by DC cells in a table.
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10 On account of these findings, nonpathogenic
bacterial strains were selected for [|L- 10 increasing
properties, and surprisinglys this property of the
strains were found to correlate with a decrease in
infantile colic. The invention consequently refers to
the wuse of L. reuteri DSM 17938 for the manufacture

of a _nedi canent for t he proh IaX|s and/ aor_tre t t
of SRIAILEDAESCRIPTION ¢ JONAND_PREEERRER S
It is a further obmﬁgk) B&éﬁﬁ%fﬂ%ﬁﬁﬁ@ n to provide
products contai ni HQ—SHI%__STT_EI’TW—HHUE for the

adm @behizatiorosf skin baviterial is the gt land defciéneyad TR-(A ks ever-
obj ect s, and advantages will be nore fully apparent

aqtivaie thyEungng gwiepyoidhe Bpsdarebabideadipe Hu@tfr-aeﬁ“aﬁt%gutzo
R e VRN TL B 61 CORCIGE FfBH o

L1egieri DSWAIYOB 8 twitloEapacion®f prﬁ@oﬂn@ﬂuw pfmluﬁiﬁoﬂ lead®toand
consequentl¥%prol|ferat|on of 5+ TR cells, for

MBUEIp o rpten Leraliferrionof %*@2%T%Q%d Offger 25
laétt%Bgc(ﬂth' srﬁ%a% lfl%be g{;):(/%lu ’be&px% ?@Wﬁlﬁno)? %@%ﬂ& éﬂﬁ:la

rain and ures nven I on

protihdtiode M1 ftwﬂam&pnwt@m et far @iové) B piredul einng
di scl osure and appended cl ai ns. BRI EF DESCRI PTI ON OF

ChAECDRANCHEdeab trcglured gpt mﬁlbb’o%!)éwoflﬁﬂ%elﬁb’rbe@éﬁ‘ﬂéh ghfects on

el te N
e Srofa it B SlTiabb Rl hRRd® Ry RERTR b1y
whleTehted o thy sde GRlidsDeiny Hsle t(gﬂ@léﬁkeftﬁé erddeQuyifg Aihe

I L10 roduction by DC cells in a table. 13 DETAI LED

(HzempR HTI ON OF THE | NVENTI ON' AND PREFERRED EMBODI MENTS

THEREOF n|z skin bacter h an
det 1 ERoREprp PR e 8 sfipsct b bR il bl it i
ha Yeiectdder ﬂ@woa lhtls)@hayedubﬁ@dﬂon@ ih€lu@we!T: ﬁe@&érX/BSEfﬂ
1%B8 notility and consequenta%ico ic. A Iarg nunber
s

p&rcdniqts:whtas beosts ervitational haditivesaind dermulationsut er |

phgrcratr o gl Rk drfiinl TRl Ot o siRugnepts derived

fr@thhésfe efrahs ARy OF EAMITLEREHE Rn6®h S the @t d generally include an
| act obaci | |i stralns have previously been reported by

mgm’qrjvlq sippert ahlarasvit plus thgdeistobacillus-strain, or its derived component.

An in vitro study may be used as a method for selecting strains of lactobacilli
for their capability of stimulating the production of IL10 is monocyte-derived DCs
and thereby capacity to induce the development of CD4+CD25+TR cells (Example
n.

Data disclose an indication of a powerful stimulation of IL-10 by the specific
strains L. reuteri ATCC 55730 and L. reuteri DSM 17938, and that this regulation is
mediated by a substance released into the growth medium by these two specific
strains during late log/stationary growth phase. On the contrary, the two other strains
of L. reuteri were unable to stimulate relevant IL-10 production.

To confirm the clinical relevance of the selected strains for preventing or
treating colic further studies are performed in breast-fed infants with a diagnosis of
infantile colic.

The features of the present invention will be more clearly understood by
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10 production of 1L-10 for exanple Rautava et a

(above). Up-regul ation of CD4+CD25+ cells leads to

cal med gut notility and conggequently benefici al

effects on colic. Surprisingly the strains that bring

about an increase in cytokine IL- 10 levels were
reffé@reinsg tb thelfelloWihgeaampks [ whiols akeaion ¢ Bdtastroediadmaisiag thee

average crying time (Exanple 2). 15 The present
inveRtE®: i on herein conprises strains of lactic acid

bacteria which have been selected for their

capability of reducing colic, including L. reuteri DSM
EXABBLE Pr oducts such as foods, nutritional additives

and fornul ati ons, pharnaceutlcals or nedi cal . devices

cont Siudy AGDiRkisItE stalns gbigky tegvpBaEHts! OcrXpresaign by powpeyte-
d&nga%x§tralns may be fornmulated as is known in the

, and generally include an 20 ingestible support

as knwiufd DEs htgrehéated e bér&pheﬁdl bijod méHocites (Mititeny,acl
conponent. An in vitro study nmay be used as a, nethod

M’r &k %é?aé@smnhd de B@ﬁhgn@fiap%b@mabﬂ?% Humeg depdsiticreells require
t
of QBB 81 M o8 B HEAL AR Bler b

henp@ SRy RWARTBRTHf h@%ﬁ%ﬁ@m@ﬁ@ ctilkadil BID) (Life5

Dat a di scl ose an i nd| cation of govverf ul stinmulation

Tethnplogies, Rajslen & Kpeentining E4% FiGrsHyClopeJtagan, ANCC
79 »
rep R et e P Th TE Ssh @RSk R b el he 1

NEferl sde)Mahd ftﬁﬂl%bﬂ/mmq&ﬁrﬂlwlamﬁbfdgre Hé&inb@éBlannover,
during Tate log/stationary growth phase. On the

Gewrany htKalinskieP+, WwoH o heghugemaltensC. Mf Up Hilkenst Br A Weaerenga,

I 1
w5 b P P Bleh e Do ek Sl
mﬁ;sa'ire@ &&ﬁ&{bweaess% IFNIV%H it ga&&taﬂ TL—fIQ ﬁﬁdiﬁérssaéé?éa%‘d eam&y of
per orned in breast-f infants with a IagnOSISO

matufeaddnidtigc cells to pradvee ﬂezit? dnesg tie intemcporwéthtThigellerdt i on
will be npre clearly understood by 14 reference to
Inprpngl fQZ% ﬁb exanpl es, which are not to be construed

as | §gihd fAhelibBed inrﬂ{ﬁ%khrﬁﬁle R Farclius S embMATEE 55730,

probiotic strains ability to pronote |L- 10 expression
Ldnyotraoiibs yegeri deBMVED3 B actabwet/lus ecudézs AFECJHEIedailemnd

chcrz‘gbrgcz u[v Irgur}ee;z aATBC%’OIdA 2834 (%ames{blg @olmkgrll?l'c (%/'Ianassas, VA, USA
and DSMZ, Braunschweig, Germany). Strains are cultured on Columbia agar (Oxoid,
Basingstoke, United Kingdom) containing 6.25% sheep blood. Lactobacilli are
incubated at 37°C in a 5% CO; atmosphere. After 3 days, the number of bacteria is
determined by measuring the optical density at 620 nm (OD620). Typically, an
0OD620 of 0.35 corresponded to 1x10® colony-forming units (cfu) for all test strains.

On day 6, maturation of immature DCs is induced by LPS (E coli; Sigma-
Aldrich, St Louis, Mo) and the test lactobacilli in the presence of the combination of
the cytokines IL-18 (25 ng/mL) and TNF-a (50 ng/mL), together all used as
maturation factors (cytokines purchased from Peprotech, Rocky Hill, NJ).

IL-12, IL-10, and IL-6 cytokine production by mature DCs is determined by
means of a 24-hour stimulation with CD40 ligand—expressing mouse plasmacytoma

cells (J558), as described by Vieira PL, et. al. (Vieira PL, de Jong EC, Wierenga EA,
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M U, P. Kalinski, M de Boer, and Kapsenberg. 1997.

Human dendritic cells require exogenous

i nterl eukin-12-inducing faciers to direct the

devel opment of naive T 10 hel per cells toward the Thi

phenot ype. Bl ood 90:1920) cultured in IMDM (Life
Kagsehbah 0, 88alinskil 15 [Bryvelopinkénd ofckiritiadnding cafagity@Snyeloid

d%%e?@S Gh1I FSSEh ey RYPATI R  ITBONQ) A iy 12)
it dd-ar Q?V%Q[ech"gaﬁ%rlgﬁp %gﬁle%ﬁgﬁgl{aﬁgﬁ@ﬁ .- TGN EEured

nnover, rrmny

b}SEDISA Eﬂmlil@ﬁlts $se Fifure)2. Hislcke bs seen. froin thd residtsgihere id b
Kapsenberg. 1999. Fi nal naturatlon of
s@gﬁa‘s{lqﬂtdp@er@@_qq ig influehee e difierat {re/pd a‘ﬁ’lllfﬁaﬁnla’é’é in their ability to

pr,roﬁ%?é)ﬁsw ﬁﬁgtmtn JJE% and to bacterial IL- .1.2

ucers ecreas ity of mature dendritic cells
to produce IL- 12 during the interaction with Th
ceIIs J. | mmunol . 162:3231). Strains to be tested in
EXAiMPIak rrpl e are Lactobacillus reuteri ATCC 55730,

St SR PR %ﬁﬁéheﬁgeﬁ%f@%”%ﬁ%%ﬁﬂ%i&ﬁgeal

obt anbakthecifmﬁmsAm 4 Mhapaesiasof MantiliSAoliange R&vifted in the
Br aunschwei Cermany). Strains are cultured on

Depirimmesi c0faBediatrioxdid Adoaeiigssonise (Roteag Koan Mniversity

HS? nga (?étnlgorg) @ée&tgeagg%gll %&daglt;aﬁeg gt(ré 'eflol' &?ﬁtﬁ)ngl %gf w1th a
blithawéiglﬂhﬁw@efn D00t £idi 40008, %ﬁhdz@h@fs ?@&sﬁ%ﬂﬁ@ﬁ@&he Wgessel’

the optical density at 620 M Typi cal |y,
cr@mezoarxdf angse85algwst shondaxrs b@onsx ﬂwse@rsﬂmﬁyt fage ﬁpnﬁg,dered for

u r
obfibloR b bt WRie MES L & ol Pl e Dper AC
Paﬁbﬁmaﬁhﬁgmg Ba iSandy0WbsetiMey cald tdofict. eddidreies osagillat 421-
in the presence of the conbination of the cytolines

35)LAllEnfans englied praenelusivelinbrest-fedimaryler to aedich epriahiility in the

. used.as. 3Q maturation.factotrs yt oki nes .pur.chase

S BT BERE BovRbf gl R 35, R g Elptuenced

the lre$ponsd RKiHREprBhREHLCIEAMs b dRluded P ll’iaddﬁirﬁ‘dameﬂﬁlénce of
by "means of a 24-hour stinulation wt

cllrmga mléneé&pw @eggpmgesmglempd@a%mé fhegrad lmlweé e(tbcsrr@sylbloags or
%s% e(g Ve r t . (Vieira PL, de Jong '
prpBiotg %&éeﬁwc e el o Mkl i nski P

Dev elnog® Rtud ? cdidkyl DEaES NG GARRGIEM tkd r83s8leOtd probiotic or
dendritic cells requi res environnental instruction. J

Sinrethieie iz@@0follewing3EAtMAYs:  Super natants are harvested

o o, B SRR Bl 'S S o

(PR§ BRSSVACIRI Fdiferf €SdtlalS DIMEN G938 (Beposited at DSMZ-Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH (Mascheroder Weg 1b, D-
38124 Braunschweig) on February 6, 2006, under the Budapest Treaty)

(P3) Lactobacillus reuteri strain ATCC PTA 4660 and

(S) Simethicone

L. reuteri is administered at a dose of 10® colony forming units (CFU) in 5

drops of a commercially available MCT-oil (medium chain tri-glyceride oil)
suspension 30 min after feeding, once a day for 28 days. MCT oils occur naturally,

and the most abundant source is coconut oil. Most MCT oil is refined from coconut
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5 substantial difference in influence by different
Lactobacillus strains in their ability to pronote
| L-10 production by the DCsig EXAMPLE 2 Sel ect ed
probiotic strains versus Sinethicone in the treatnent
of infantile colic 10 Breast-fed infants with a
oifli MfIDsil s oflearriighn tdlb]&ddiqhidcwiﬂn ro flevorsntidelwiviscodiy. This oil
Depart ment of Pediatric escenc Sci ence
St{sm%rb%qw Aol fpwflagwgﬁhﬁ% i%glaﬁ%ts TAHBH:
S I PMcgle&ﬁ?stAwﬁédﬁ
B\?ﬁa{%&gﬁ, BI r?ﬁo %?éﬁ?@ﬁ%&nﬁﬁ%@%@a&d 40009, wth g@y
Kean$Hamns yﬁ(B;thishaah | S}ﬁe}denp Diméng\ihs stekdy sparants dre insauctad do

ari sen al ngst s before the_enroll nent, are
keeprias rorug 1 e ri%lgeﬁ% TGRSOt H ¥5eS %%1&90116\@ ¥ap eiygn ata
dcgg R 6d nga?f 55391{1, &8, cdidhbicul val%ﬁé"édhﬁfo }iliézan Infants Gas

roxi s fu33|ng In I nranc sonetl nes ca

Reld:e:ﬂDmps J&é;ﬂ%@r@amp GRS, Fdrt WidkhingB&), Pessylvaniaata84-2210,

nroll ed are exc |veI reast-fed |n order to reduce
U@é& He ﬁeﬁdlg)gﬂwqe ayifpit Z&ﬁ? Yﬁafmﬁhﬁem&ﬁ s af yeothegs are asked

t .
o BIIbR NS IS LG ropcl e Bidecl o WML, SR, resh and
stﬁ?h@dhé@é dréarh tayte @@bcaits Mdbateneyiodtheadiet Bfmatosdtr wnh a diet
i1l ness or fqastr0| ntestinal disorders ar if they

dipycmpiptained; fonalt ﬂlﬁﬁteaﬁmé periodo At day dpl el gad 2hopnef thée k
re@gﬁ&g.g ggn{ngg{ 'imce 8 U%E i Study, colicky infants

re random ze C Ive e prObIOtIC or

SI meThd Gaiieal Ooﬂhhﬁttéd)hﬂ el Ingtitutieatapproved thé3udy protocol and
Lactobacillus reuteri strain ATCC 55730 al so called

infmps az, epgllqdrin theawedparly| afigs Widtaneinforged opsabwas 7aptgined

at DSMZ- Deut sche Sanm ung von

fr&f?‘&r érrélgtgl snmen and Zel | kul turen GrbH ( Mascher oder Weg

| b, D 38124 Braunschwei g) on February 6, 2006, under

t he Budapest Treaty) (P3) Lactobacillus reuteri strain
Falleweupvisith660 and (S) Simethicone 30 L. reuteri is

P 5,55y o8 00, B A AR e

Déyredi om tidioBedsion- lcy Cigfing @ndéiwent SUMRERSI BXandBatitnn and the
after feeding, once a_ day for 28 days. MCT oils occur
pamta rVaqu ynter\amect e ondsst foahimiabackeiound elafes consenyng type of

k ef
e, K03t ol St gkl S RGBT e pipet Miose
arldowopy. 96 Qeiticyilar, Tihe Sagdiohe i$ bk&i%ﬁi&ﬁddq?lbsﬁt&eﬂfalﬁﬂ fioed hallone or
nonths at 2-8C (as docunented b manuf act urer,

more family members (mother, father and /or older sibling) with atopic eczema,
allergic rhinitis or asthma. Moreover, any signs and symptoms of atopic disease
during the study period were recorded. Parents were also invited to record data
concerning daily average crying time and number of colic episodes on the day after
the recruitment (Day 0). The doctor randomly assigned the child to any of the study
groups. Administration of study products began on Day 1.

Parents are given written information about the study and are asked to record
daily number of inconsolable crying episodes and their duration, stool consistency and
frequency as well as any observed side effects (constipation, vomiting, cutaneous

reactions, etc) starting from Day 0 up to Day 28, using a structured diary. In order to

ensure that all the parents noted crying time in a uniform way and to ensure that the
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Bi oGai a AB, Stockholm Sweden) (alternative source of
MCT oil is Akonmed R, by Karlshams AB, Karl sham,
Sweden). During the study, parents are instructed to 5
keep the product in the refrigerator when not in use.
Simet hi cone (S) was given at a dose of 60 ng/day in
infarits efe givantmenalictioy caredtlyabhe of dleutsaarcheddyik iabways available
I nf ant s s Relief Drops, J&J, 7050 Camp Hi Il Rd.,

by é‘&;’ﬁ’&f

qne\ig, @ Pennsyl vani a, 19034-2210, USA) after
feedl ng, twce a day for 28 days. At the enroll nent,
al | igntyis ée-asmed by theotansypediagasian omDaks f.red4, 21 and

§I| et as reported: avoidance of mlls, yogurt, fresh
and 10 strong cheese, cream butter, biscuits.
R&dMerence to the diet is nonitored with a diet diary

mai ntai ned for all the treatnent Eeri od. At day 7, 14,
21 aff tixs1hbregst-fen @011¢1@Sé)§¢11§$1 esrodgdindharg randomly assigned to

L to . thi I
B B 2 Sl G Shp LBl 30r€ P Ty ffment
wah €L, ek BEM f1793189 éPI)U ay &B'r&ncﬂfrﬁl?faswfghéd & tﬂeéﬁ%ﬂﬁﬂth L.
consent was obt ai ne fromthe parents. Follow up

repfesi A CﬂwBTAa‘&%@ PHhi ald It %mﬂa@qnedﬁhrl\ksh&bwme withdrawn

i nfant,. for ned as O
bieh8 R rf sidneTissb g A oe gt St e PRl i Rspect to
aRX BIANREILRN gditiér tHge 028IRRFL TardilyBIsfory BF ﬁfo}b¥ %Y\%an‘o'ihtestmal

order to obtain background data concerning typé of
dlé@lSﬁiSJ@lﬂ@/eXmsmhomolghg and gestational age, famly

hi st ast.rointesti di sease nd atopy. In

par ¢ T pirectitiung sie Rinelay ds SRR 3L el B aunston Ry o
ald$2Da$ 1NAeF2 8 SeRiving P! Bedt@FADCEBRYRY 8P 1) HHNSSM 17938 (P2)

father and /or older sibling) with atopi ¢ eczens,
shatwed ragsignifieanti reflection iasdablrecrying riow by, Dm? c@n@n@damdinfants

S t pj C .di se. 25 d i t ud eri.od
wiih R TPk Rd SRER ) (Pl T AR 8 time
is C.’s?éxﬁ‘ﬁcaﬁﬂ? QIR R G ARednYth8 BB AN g}Guﬁé MBe 3MGerBEDRtween

colic” episodes on the day after ~the recruitnent

(P(l ]Dalyd () in Trreagiowyiog tinzrpio dhy frassihg beginting te Hiel eid o6 therspudy
is e gaiitisn e ARG b GRURH G i avaied PR EF g day
ﬁ@ﬁ%@ bdghhifd ke R oAIE sRRIK @8] ﬁnﬁtﬁ@so o Dag@téictq‘ai)% 1). As can

unmber "of inconsol abl e crying epi sodes an hei r
bed seent ifiom the gedults cavsi the eﬁwmy tmadnerft r gqumn d3irlpseven| befers the

ny, obser i de effec om t .
oifishRiot e et Pt plsady i Tt fiergnce in
falAgY of 8L re%érp GtAinst haeiy rs%@)sé“ Y 1 D§M‘. Pfs@@r o%} ﬂ;en $Wb Cother

that all the parents noted crying tine in uni form
alm;atlaﬂsd Alf‘&r 281daysah¢ fidferdnoe hds7grown larger.

Table 1. Crying time (mean minutes per day) in L. reuteri and Simethicone groups.

Colicky L. reuteri L. reuteri L. reuteri Simethicone

infants ATCC55730 | DSM 17938 | ATCC PTA

N=120 N=30 N=30 4660 N=30
N=130
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Day 0 206 203 204 205 Day 1 191 190 198 194 Day 7
147 148 171 172 Day 14 98 100 156 155 Day 21 75 77
150 148 Day 28 58 59 145 141 Wiile the invention has
been described with reference to specific

enbodi nents, it will be appreciated that nunerous
variations, nodifications, and enbodinents are
possi bl e, and accordingly, all such variations,

nodi fications, and enbodinmgots are to be regarded as
being wthin the spirit and scope of the invention. 5
19 What is Cained Is: 1. Abiologically pure culture

Whaﬂs daptapaci | lus reuteri DSM 17938. 5 2. A

ron conprising a biologically pure culture of
Lactobacillus reuteri DSM 17938. 3. A lactic acid
bacter: L al: raj o, or i AS SXIArE9880N i N
1'hurrstgﬁ{s'él '?glfyé%lﬂgfﬁr{gﬁé 80 I'n antﬁlfl%}éeu(}:% [lgc. 4. The lactic
acid bacterial strain according to claim3, which is a

strai " ! [ . 40 ;
231 § BatogiibREbAPAGH a $IRNE lre oLy of TaftobB|routor
LacDS4&E7938us reuteri  DSM 17938. 6. A product for
reducing infantile colic, conprising a strain of
| actic acid bacteria selected for the abil i_t){‘ to _
3.i ncAdagtis ddid hartérial strajn thed promateelLptbeipsessisn iainameng for reducing
V\’hefrﬁé 1d B&licl actic acid bacterial strain is a strain
of ACtobaCi | lus reuteri. 8. The product of claim?7,
wherein the lactic acid bacterial strain is

L il | , ' ) : f
47 TR B e R bR M 2 e Bl ©
t ri 1gtipbecilubareateri.

5. The lactic acid bacterial strain according to claim 3, which is Lactobacillus reuteri
DSM 17938.

6. A product for reducing infantile colic, comprising a strain of lactic acid bacteria

selected for the ability to increase IL-10 levels.

7. The product of claim 6, wherein the lactic acid bacterial strain is a strain of

Lactobacillus reuteri.

8. The product of claim 7, wherein the lactic acid bacterial strain is Lactobacillus
reuteri DSM 17938.

9. The product of claim 7, further comprising a medium chain tri-glyceride oil.



