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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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position and | ack of burping post-feeding have been
consi dered as causative factors. Breast-feeding in
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tide
1nPan 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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have been shown to be abnormally high in babies wth
colic. Lothe et al. have shown WO 2007/ 142596 3
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péMpﬁBra[Tbllfobﬂ &uD&Sytes, 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 II-6, IL-10, IL-
12, and TNF-a., and for up-regulation of MHC class II and CD86 surface markers in a
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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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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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that mgrate to | ynph no Thi s process
Dembiticteslls: rzspedldlzled ssd m‘gutaltml tigen procesaingi rg@ﬂuneapﬁlfalk%om

lqgigf%;%t épimg\ﬁreap 5]215;?&2 %E él%{s CI Bg\%u%{f L%gecque S, Elutﬁpf
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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25 stinmulatory nol ecul e expression and of various
cytokines (Mellman I, Steinman RM Dendritic cells:

wepmciasized and regul ated anti gen processi ng PEIREEE050371

Cell 2001, 106:255-8. Banchereau J, Briere F, Caux C,
Davoust J, Lebecque S, Liu YJ, Pulendran B, Pal ucka

offnatl oA G, OO edjofiesnifdnents i BICHL responsibRefur inatuation are
2000, 18:767-811). 30 Known maturation protocols are
thp ag)emfkamma’q@"y@ﬁmkrr@ﬁ iderleukital bpedllat 8), [be andvF-odReddy

r aft uri ex re,to _antiqgen
AGREP N ESjgPen B SREVe AT BIREAL ) Krilht #5ftitiorednedium
is IO em&weqml delfieB@ By 1FBElePin (MM iingVEMerSirBe RRRAIRS dfn
vitro by culturing nonocytes and then using the

hugeant dendritie pellsnBlagdt] 997,&008649 ). dasvicd UrprRducE a e He0L7

| SE2007/ 71 f act '
SIS EnE s E R S B oRse T of G FRlcRfngg are
ILP] Pard Lt m&wm&aﬁ@kﬂaﬁ@@msm iffebid oh Ahel ditian of thel
13), IL-6 and TNF-a (Reddy A, Sapp M Feldman M

mamldl"l‘ewél kspoBeTEvidjinducesa b expptrespooseiivhéreasddl- Mihibits
ﬁ nore effective than defined cytokines in mediating
SUCHECSPETSSi nal maturation of 5 human dendritic cells.

Bl o Oﬂhﬁ's%% ac@@aﬂ%ﬁ@%‘t@aﬂﬂ@@(aﬂﬁ Berlresdting le'élﬁs% QnMQ&ihE‘DCs

of cytokines, which stinul at e and direct t
deterspoesshe tyﬁwancbfnagmesie of yttedkDA Sscedir respoinse. RestmgiAPCs 12,

(o X RTERs e R ERES B st MeAvslabet! o Th "
CbX%ﬁﬁR%@ U\dil%{gqﬁﬁzchéﬁ Q?étH%&‘str%cog%H% JfESBRIBEE -

Thus, the activation sta anti gen
mpleevsle:nby THRs edshiky in dctivdticoi quXHEBs The @@Certh@nwsdmmdu@ap@

d?ﬂ?%l@“ﬁ%w% B Hoth e eS081 TveTior R SSRROR I PG b B
alfolr\]\g %t ffele E%ﬁa‘uﬁl of %@@%&T@H@}%H@aga%f ‘[Hégbathogen The

at hogens, recognition of
dymrainamqudﬂ)rhyn BétReen mestihg sand avtisated sM’leomllcaﬂsoAﬁ@eﬂueThed by

APCs t duce nd 1 addi tional sol uble
thf’é@ﬂ?lsé’?gﬁfgt]% jcﬂlaé?lgcf t he suppressive effects
of TRsGe:hLS (%OO@ hfh‘é‘hﬂ& i d g&ie‘fﬁ{ongﬁ 'ﬁﬁfg?é élﬁfaré?lffoﬁgwﬁlg oral

effector celTs)cells against the pathogen.
Latyotemillus ehnm;basbs GO Betunbkatheastantign heinathe smdy doesAfeCs

ddpeikes e inl Sreins yorh ﬁ@sa?allltw?e¥oadﬁte%83%11°%@§%tﬁhﬁ§5 i
seleciedid; rgt‘ﬁlgf le?ﬁdl%g nﬁalﬁét (t;%tf Eisbx%{% Q"e@ﬁ 'Sfas 20

At obac osus unI I nvént 1 on
Hineneshin IsolaeriH. Unkygrleltes- 10 tgéneratﬁﬁunlampusqﬂakdlrén fodbwing oral

Leplabaeilvs Hiaraiopis ORb CHPH ABTEY A B eayb AaBOdh 1 1y
di sog gﬁd? b$ @ﬂ:m‘ﬁgfl)'n%t glP?ﬁ)?)'S) dhowdWt 3%uiri and Lactobacillus casei,

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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Hunne M Isolauri E. Interleukin- 10 generation in
atopic children follow ng oral Lactobacillus

wo bammases. GG Cin Exp Al grgy. 2000 Dec; PCT/SE2007/050371
30(12):1804-8). 25 A study by Hennelijn et al. (2005)
shows L. reuteri and Lactobacillus casei, but not
Lact abpkddt teerd]saiot akador cplid. Mhe guifenterytntend partadigeh foesolic
to drive the devel gpnent of TR cells. These TR cells

cqsistrrfeiherrhaanaceipgie) apd/opton pharmacelegicrbmethpds, providing at

béfg}ﬁ%F%}\llag??cglﬁ{lﬁﬁ B¢ sl,}{nl;}ﬁo@y t’ﬂf?)fcsal %%ra@g‘ﬁmcﬁ&%segxho% urltlc
off€88 fo p@ergt LAl Wﬁhmtfbtﬁ oatbgbﬁésﬁ iftRiing dictan, shybicell Betavioral
bacterial 30 species being efficient in increasing Il

andophagmagodogioahi Idicasy manipylefipasincluge prafessippakadviss on variols

feegln t&%@% o¥ {he ed frfl)g)%gll xjggﬁlﬁgﬁﬁ(f Q&P@J l%é&% & fgﬁ%ulas

I’'ve T educl erm ne

arﬂi’tdl aelyesit@iichbn towligé ([vthe, IL6\eehl. 3swt helkdiothelent cause of
strains of the sane species have a different_ abi Ilta(1
0l1C

infantifrecadict @ dephle-blind ls‘qqéy é’/&élaﬁgzsﬂl?i?iidq ‘& 8] BorsypipB W C
2 8 PCT, 7 7
do tg f}fg& 26h%1§rngc oéﬁ%%lgg é uc{r‘))r%gfé % 1nd°1£n[ %9 gl%tgsrotéhzegtgdyl 3

P@d?dttt COTORN, $11S 69Treein MER, BhAr FRL@HiOH 0f dle Id! 6a filsdh-
phar nacol ogi cal net hods, provi di n best mar gi nal

cnshob ol sfnprais) Prgipird P lﬂgé%ém) However, neither the

g AP o on Bt foep e g o P SR Bts or gy case
ofRRIMBVA 9&3bw D f Bl R HidREOhe &@dmmal(ﬁ‘h@ﬁy showed that use of

mani pul ati ons include professional advice on various

hypeeli¢raenie &m@uwh ap partinlly hydrolyzedhgiasainp @@ééﬁﬁftd maly k|

|
ot SRS CBRrhE e 198, @GRt ot rye time
rell QB xﬁ&tlﬁé vwhef BYEBlySdte: d c[tfu@[kf—lbﬁrﬁl Edbmized plRUBY-EordtdilRd

study. Pediatrics 1982; 70:7-10; Forsyth B WC. Colic
triah d’ediamoeflﬂé@,ﬂ 06l 34 5idistap, Dot ph S reaimeiytfliefantyiofia vith

oo’ Qe SouPRn ormfe Sl DRt B A B PUADOGRIT D)
f'i beppysgar ét%@;@elff@fiﬁkl'n?anﬁgemaﬁ @p&omhbmde ghyRedi AbYement of

1991, 11969 However, neither the use of soy
bddyrpositiass tcxﬁlle&hmmspmdmcﬁ@dmfhlg ¢aseyng, qwe@lm;r applying

f ly f A
oL PG CHBSE T LB HEh AbF aPbat s fde gt pe of
diByR®Bh kShSa RS 15%%&%1165'?; BF Eblﬁ:ssuﬁﬁl hd taﬁlﬂg)ﬁnhﬂﬂh@ffoy é %Qr
or am no aci d-based, may benefit only about 25% of

ridepfismefa ¢l uidask@matoR ctib Blbratoetor afant swimgst (Ligor BIL. ¢ :

SttRL abi Pl P Hiaohiee e toseal eBmAt asprid gl quprvations.
P&l 19658352603047 @ﬁ'rﬂegﬂlel PrdroviEes PB. REcking 8k a %othmg

Treat nent “of infant coli¢ wth amno acrd-based
mtem‘feamtlbnftbe mflugncesofjglixekiion maktyps oliyvendant.dnfaeBelatvrDev
‘%ﬁ (?79 62 7). Physical strategies for the managenent
% 1: fncl ude physical nmoverment of 20 body

PoSi Ah QA& ag)%ad'%lcﬁ Vb ‘”i!)'i rgéﬁdiﬂéé’ gEduh @9ha ESdpPdsedly soothe the
carryi ng, 1 ng, pp yi ng
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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abdom nal pressure, or massagi ng the baby. O her
nmet hods include creating a sense of distraction to

woreairmizses | nf ant awar eness ok colic such as tak@TISE®N7/050371

infant for a car ride, use of a car ride sinulator,
crib vibrator, or infant swings (Lipton E L. Swaddling

and Rbiontmemiatiomy e beleeiordliistenientiais, for thettteamhenanficolic are
experinmental observatiogns. 25 Pediatrics 1965;
thg sacspncersistey thesapieqavaglahlewiane quthprs pérqepisgneeasipg sensory

st Yrile BREY ERbLAL ted Syl SRR on Y GER B1 &N
M%ﬁ@gelﬁ@ht aPpfeatdcolie. AmePPham PaghEidh NYS7; 66: BsmdﬁLﬁdaeden P
soot he the baby. However, there

LB oGl b GBI W, TR LN o e I ) effprgirgness
ﬁaeaﬁmn‘f% £ 3 SPRE S Rermafe refelMiBF 1408 11 LN OF

Chide Wnagelien rlﬁfar}p@céss‘i\ieﬁjﬂymg fy i) thf@ft-eniiraiitental 1nteract10n
Pedi atrics 1993; 97 ): 197- 201). These strat ggll es,

P%bzlstr Clia Norrdm h?ﬁﬂéul i99B11P08). Qildrirgeonirpendghiansainelnde @arrly
S e ol RS 1 AT, SRR o paon o

a bk FRAIngGthdRld, Gsiaf @yd bitdppaid inkeanseplaitlg. t her api es
avai | abl e. Sone aut hors advocate increasing sensory

st i nPhanmpenioginnteryertioneios thedtestiagns of edlicdiesi Osthrthse of

ol at
o T g Pork R Paitos 125%%?12%@1’%@ bietipsicn,
m@dléationg 1ﬂoludéﬁ§éﬁﬁﬂ’(ﬁinfatalléélolds]and%@d @)arbgyﬁc)Vﬁlﬁlcﬁlmd?' provide

van Geldrop WJ, Effectiveness of treatnents
reillnf hnt are Gavgitivith tsks troheding ext@/@ﬁ@ml@wmmglss,:{im@my

1563: 9; .
R S e e T
effRAtAdtFopfile &cﬁ%tﬁy&é@éﬁﬁé (@VME@@%DA@H@SED@) and

reconnen dafions include early response to crying, or
Dwybbmlm@dlidh@pmml‘samrea@ ltcm;t ratof de@raasrgpladp%tmnqu saliva, relieve

Spé‘fl}’gs Bgegﬂsﬁggt%ﬁaﬁfaﬁi% 3{@@% 8 gff‘? i E&s 15}8@% U' 2h USI ng
artfeh&TRHb dRlks bR th Bﬁl}’tﬂf@ﬁ%hﬁﬁﬁ m@ﬁw&t@dris GRS UL Sa%é’l@ettﬂlﬂﬁ

use of pr escri ptl on and non- rescrl tion nedications.
caDgisteatly hgvechaeh @ly@wm tor @:&cqudy m:mt infaptliecalic.omdortynatelid aip to

shey BRI K Beriog i BReAH q ARE FRRHH Gl e,
sehﬂ&ésu YrBp &%k rgxﬁyem shad mByenRd %%@toﬁﬁscwlnmwvﬁa%n-

depr éssi on, consti pation. Foi exanple
Jomas Rthdychemg& ovatryipssynyitoms$ asso¢iatet edthrits wskfisame gmall

b%&@éﬁ(@%a‘?ﬁ N@@ff@ﬁg\% 3‘3}5?%’3 [g%\ opkJ %{ ncrease

Aﬁﬁcﬁ{oﬁlné%¥cep01g) éﬁﬁ%@hﬁ{yQQ%ﬁEs Qe Wittty 048yantift st fe. Am J
spasmns astrol ntesti'na urinary tracts, as wel
Emsrgdviodh (19@7 1AB3 6 gt additon, 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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anticholinergic drugs are the only prescription

medi cations on the U S. nmarket that 20 consistently
whane/1ipsen shown to effectivgly treat infantilBcoebioss/050371

unfortunately, up to 5% of treated infants nay

devel op side effects, including breathing

thils fifritny theie Svidespread use Beieating solicsBataps J. mpd[gemat of
coma and nuscul ar _hypot o Jones

indariy G61 Bren Bham Iy oA 190751 3 2 AL e el e s

1984; 288: 901, J
Aﬁﬁﬁﬂ£ro-%g?ﬁ§$? %%2§$p§ﬁ§ éé?gE 25 Antlchollxzsgfc
POi SARhfed nbipeestiition rhefiedtion for eakmentwithlihyadayayingduded
sulfate. AmJ  Enmerg Med 1997; 15:532-5). In additjon,
the agministration of sigrethieenaroridimethilpelysHepae: rpn-psorbablgne -
b A5 g GO R THRE b idesina TAULLOMEE ShrchRbAehs o

hses 0 P Vol ving om ne
véri k& tpfofilChhdsdadqudiili leedmhB88dtd2adspite sé’fvfé&-l 4ﬁlai)es
Non- prescri ption nedications that have been reported
deponsirpigng theleffactuenesnef simethicope phinfprtile golioising betiern thare

DR BT VRLSk LGP o PHUCLOR Ch05 B 6.0
PéBENSERYdrth) Am 1996 RGRRAS 43(2)p489-510h mhﬁlsoh)/l@ ratk, Aas®acdiatr

even al cohol. However, there is the Eotentlal for

Serndi1983 Maiya 4 3pfe80 sColenot Rasedl., i Famdhypisian dP8Q hese
t j il t
YT AT T

sidpBewiit &adhd/Babyitd gfdve alitl dFghC@niditionBal on A J.
Managenent of infantile colic. Amer Pham Physici an

1997TB8eRss tirapcur@ntlyys Dneadrfprsals prd effictive compaynds padin

cqrsoRioas Bnd e R AT TeoOR S For Rl Evtic idnfigis and youne
cﬂlm&&fe T¥e b&ﬁbé‘sﬁi’ﬁ%s aad theeh R B BHeSrésehi @Rerfons toapddai 16 aiie

or di net hyl pol ysi | oxane, a non-absor babl e, over-
needeprovidingprodnat that wiri safely endieiéertivhly tegay e @Ympmrégsmmted

S ubbl |neth| one
o Soehinfes, PR omnbrion s Pa b Sr e bl B
trQa%ﬂ@ﬁ'tSJf ot '11@91 onfiabul&f i&@fﬂle\’lﬁfé@ SticRbis Sd11EEh bhkies QXSCH"problotm
infantile colic is no better than placebo (Metcalf, T
thg applicaats. mermedlsataralc;bffmembam@rlyl spedies \Thiie iBaont@stdo the
10, Pedi atr
mX%‘t%‘ﬂE‘éeén whets th%B éq“:‘?&i?be g“"\g?éeé?“’e 9 &‘Plélgégfé‘iﬁsﬁtslpe‘“ﬁc
lashERGd BRAGR MiMin ge‘ﬂéc@d 1646 efletiveqh %rea@m@ ILEW lé‘%ls arf¥Rot a
Fam Physi ci an 1989 Decenber; 40(6):122-4.).
whels bh¢terialispeaiess bs the nmmentors e’éﬂlﬂprﬂseﬁtonvembn bast smwd ithgat
to si . for the.b ow .out
thg i OB e s i piminacie fr 2 preBlorbopieg srgjos also
mﬁﬁégn@g%mgwgectlve conpounds and 15 conpositions and
techni ques that prove useful for treating colic in
infants and young children. The conpositions and
met hods of the present invention, respond to this
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need, providing product that can safely and
effectively treat the synptons associated wth colic

wo mornizdnd s. Patent applicatipn )P1364483A10 desSnsEd0es050371

probiotics for treatnent of gut- neuronuscul ar
abnormalities, such as colic in babies. As a probiotic
20 t he2e@plSacaot dennmistrated thetvaipplentbntdtienewith Hacteeteria ATCC
species,. This is in contrast to the invention herein

5 W0 feangly SBPEIP coliPkyeympiamsinttaeasi-{ed fl@a@dwﬁ@vmd to the
Stgﬁqlak& tﬂe‘? o\%ﬁﬁ @é%?ﬁucohg%ﬂhﬁl é}cd 9 Bf"%gtﬁ* ﬁt Slg{eqje se rate to

ect e ective 1 n I ncreasing

thenteatdbntawithh 0! ecliact wid 95%s pile esnly a8t dfeinfave méspbﬁded to
of the present invention has_showed that there are
mpthicens iHa perseted aorvlis af ihe Eurapea iSeRieh forPediatric Research

O3, Blee80p 25150878, 203 Nerbedfach oSBT PIT (e Res

2(85y38(D): dATpNShagheSaviielt resudi| hiowod deheficia éﬂfects he was not
reuterj ATCC 55730 significant|y inproved colic

awgranf dhe cpnnestien Setweer cpiiia Firaing gupapdeg the mlﬁéucuon of IL-10
d p t Tmda

o SRR O P bl ) D608l B, ool poen

pro@idle®h imetiesl 1BbS6ladiink Suchibest stfdidf i nfants responded to
5 Sinet hicone, He presented results at the European

Soci eeNing descrber] dhatidistyrbansgs efimotor figpfyn pm@tstr wyariety of

)@ﬁgﬁig h%il Eém aggg ix&@%@é%gf&r 12@&1}11%%%% axgl av e!rclzzt)l@%t}/on in
varRes lgtltsfegﬂaﬁmw danabd suchlcombhfomtntitied\® esBshapfls, gAwalsgand
of the connection between certain strains pronoting

ldtcrp@t}m wélaematery o wel diserse HRIP)t Reese ebiipeyations seegiithat

Rl e B SRR s o/ TP b BE LR L
ccﬁ@éx't It nﬂﬁﬁ%&ét&ﬁdnatyﬂﬂéy & BAporRaNeesinQfefaraing thé gh!it(atgﬁ]%\t

produce a variety of synptons that can arise In
nQxaRHsesmubifpresent mﬁh@tunm (Epllinmhunkhedomungmodnlation of Enteric

Né@%@g%%gtupﬁtg& gxggy%’uppgfm g\%&%t}f 8{1(21 *maqOryrﬁlsorders
GhstfdeRRTBEP T 99670ME] 6801 56389.€THid Rbon ﬁhﬁ&@teabﬁ)@ eXahpIO Y the

suggest that 15 notility of the gut is also subject to
ohspevatierf Pl Bargeapoen ettid, Whﬂﬁh@vgytwebﬁcterlﬂl evergrowgiointthx small

infend R et seR Ry BB o e BT e saftes i Bgrieestive

mbiity it R An{afiGhlebtit®e (Fantrdpifen (MUARSRAUL BElGRar(], ER6GY Y C
Neur omuscul ar Function: Tnplications for Mtil i ty and

Theiteadipestive yoBirsonpéexsof nogask subjeatsran @giyem;gweh bacterial

111: 1683- 1699 I e,
o S0 R PAeOR ar R 45E G LR 108 ln0  howed
t h aty Racheh 'v»%lll 1B RMIEPNEAY Yeard Gt e?é%ltéd 1Y I%%Ib Bpreéss
acconpani ed by disruption of the normal cyclic pattern

ovsf-a¢tivataddimgmareisysgempndt hdsialsp previohdy beral demqmsfe@cd thet gut
m(gtllaty is cd%?roﬂegby %gur}(r)] o%%glssgﬂalsH?hat are connec’tedq?)(%ﬁ)e 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
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The interdigestive notor conplex of normal subjects
and patients with bacterial overgromh of the small
wo pdoessdspe. J Clin Invest 199y; 9:1158-1168). BSI/$E200E&S50371
been well known for many years that elevated IL-10
| evel s suppress over-activated i nmune systens. It has
habsiingpioe examslk Fstieeishidembnat L atetadihishe gewbornpérielndry often

i.s .controlle y neur ol ogi c Si that are
CRIGHIAL VLA St RGO i o ?ﬁﬁ%ﬁgb@tfaaem and t hat
coI| I
ﬂaé &v@ﬁ%ﬂﬁ‘%ﬁ’%@@%@} ?fgfhtgkﬁvlg lf%?xg%e% %@%Fé&éé ¥indin®'that
whﬂda&ﬂqnaWﬁmﬁdkmdmmmnaasm;my@ummﬂmtmbﬁsmmﬂﬁmbegmmmdsmhng

early as the birthin )rocess, which di,srupts.the
tOer—:"@Fré‘Eté@te@&b‘éB}olt’i} 16 R®3 PRRSCANASE @ highynumber of specific
0 e lrpr
N e T
prd@tctioh4 Ra&bio Iatk@TibdbER e WROSE R c. ipasliferating of 6D4+CD25+TR

odfoe Urorarlghapt COST oRpsbaclh e SpAy GobsebodMons

gl ors of the present
cctiboehd {un’g%o léﬁc‘ ?%Ee&ubﬁgggﬁé?‘e%ﬂh nding that while
ov e r eg mosdult @ﬂ‘thséel findixvas| sonpathog@tie badtéricdbeging werelsaleyted for
I mmune system leading 5 to over-activated

gut
T | mcrqayma REPPEBIcS candSUprisiede due Rroperty ohthg ﬁ@fﬂnﬁ Wigtselound to

AR el ASFLREE B2 60 et MRy o
udeedds rdz@erﬂ&)SM&UD@& forfthd fenufRttasesifaméedi€éament for the
proliferation of CD4+CD25+TR cells. Up- retgul ation of

propiayi ey snd/elreaimenid §0kie apd phststeaies selrciadithe saapeiway.
Consﬁ%“e%r 6bjeé%%??ﬁe lgb iofi td L%VE = oé%f&?é Sont ‘{Y}%L%sald

coliC coun ese nonpa

stRagtedifal the biRimgriteh € aﬁh@p‘st Bféhfdﬂfg hdnhans J@tﬂeﬂ@ﬂij €as hid
(g@npertles and surpr|S|n? this property of the
tagersvilidreangrs Wy erparas fro the follgviing dlsaleétiré asdapnended
1|nfant|Ie colic. The invention consequently refers to
use of L. reuteri DSM 17938 for the manufacture
of a nmedicanment for the prophylaxis and/or treatnent
of colic, and other strains selected the sane way. 15
It is a further obj ect of the invention to provide
products contai ) C L rai ns and f.or the
adm ni stration E{ ST T i el ({ ans. O her
obj etheSin@@iond ey bﬁﬂ'ﬁ&s %ﬂta{m B@alﬁpéﬁla&w acyd BavRaia8Blected for
fromthe follow ng disclosure and appended clains. 20

thelumapsRititopf Wm%ﬁWﬂmﬂom@é IImiO end corseesndy @r@fwu@negf
Cﬁgi&ﬁbg—% S[Ich s Sfor propﬁ}(f:la)us ang/m trea r%ter? ' Ifacoﬁg laerﬁgztﬁod of"

selecting such strains, and products containing such strains.

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.



10

15

20

25

30

their capability of pronoting production of |IL-10 and

consequently proliferation of CD4+CD25+ TR cells, for
w@e@phydsesi s and/ or treatnenfsz of colic, a methechst2025050371

sel ecting such strains, and products containing such

strains. O her objects and features of the invention

will be nore fully apparent from the follow ng

. ‘< ‘ _A". ' C L ',. F D 7 ! S b Q B .. o ‘\__
selected Iactlc a-i%%§§§§§§$$%—5§?¥¥3~'n pronntlng
t he devel opnent ofCE i .FFi gure 2a. 1L10
pr odgelohizatidy of ¥eircedckedial in thregut gﬁdlﬁéﬁ(ﬁerfcmof FiRgeelle oRéx-
I L10  production by DC cells in a tabl e.

achiyate thyipmypne) sysiommoidhs neyyboroRapy. eetvg\rq_eereeeefawtm

ol g SN B STERE RO AT s
L.Oefideri 18310lyl 798 8, NRtlE edpasityosBirombtiag ITi-¥ abeodubigor, teads &
%wten1of t he nem#born baby, Ieadln%:to over-activat ed

atioggf it T sy é-6riyebifeetiionpf (M4 ECDRH TRy ¢sdls. Rtfider
Sl B AR 5 @&ﬁnfﬁewm&dw

p@ﬂﬁﬂi@ﬁtdfq)]!%lmf&a&@rggge Ri@bw dtal @bowd). Upecdifutionsifem i .
CBr oliferation of +CD25+TR cells. O her

4t DBaE icelly leadsriacplsned gub motil aé\dsqoysqgé@ﬁIYr@geﬁ«tielcPff@yts on

%pprpg ?@rgﬁgg étisaé S th%trb? b 1? a?xdggrlrééste ulﬁ Qp% cine lHT', ]19 fe%ls
W&@‘fd‘%‘be&ﬁé $aond KRS Heith aﬁlﬁﬁﬂd@ééserﬂié hvdrige cayiflg time

consequently beneficial effects on colic.

Fsemq?s); ngly the strains that bring about an increase

in cyt okine O levels were und

ot o iR iivadtor fR68h ombBiS MR YL o258 feit csH Rnich
hdvebeePictectad: fol thelrltap ﬂﬁmgerﬁ&eduemgr&bh@ Nnélediap . ForaE DSMS

strains of lactic acid bacteria which have been
17§é8edtrediuq‘tsa$uch lae ifCYOanpJélbﬁl(Mai 9dd3f1vqsemd donmeplatising.c,

i ncl udi DSM ucts such
et pt b ekise tnyadng fihold P RE B fiGitnd Yerived

frOl RSB ERMNE FRAY e FrnBALE A is UBYWE DS tHEQR Ahdgdigrall} @hdPude an
cells or conponents derived from these strains may be

ingestiblel suppert aelmcsvmmmeulmzcmbeczam—str@n,cprg@ni@rlafbd gomponent.

| st bl t k
| BB B R o B SRR 2SR BBt S St
foY tHefrQapdBilty dfaumheuﬁg erlfé ﬁéd@u@ﬁtomphd@ Eno’*h@l:ﬁéidleﬁ@ed DCs

strains of "| act obaci for their capability of
anglttherabyatapacitit toanguce diecddvelopofent ¢fIODASCRBOER: rellsdExpmply
DCs
D).

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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and thereby capacity to i nduce the devel opnent of
CD4+CD25+TR cells (Exanple 1). 25 Data disclose an
wo p7aaspon of a powerful stigrul ation of | L-10pdysEdoer/050371
specific strains L. reuteri ATCC 55730 and L. reuteri
DSM 17938, and that this regulation is nediated by a
re$étBsdeas 0 foRbwageastamples, whieh greaist fo beectnstiuddyastiimsitiag theo
specific strains during late | og/stationary growth
1ﬂﬁﬁ&§@~ On the contrary, the two other strains of L.
reuteri were unable to stimulate relevant 1L-10
production. 30 To confirmthe clinical relevance of
EXnhevBEE ¢ct ed strains for preventing or treating colic
further studies are perforned in breast-fed infants
wi t hStady phpiebisitis sipins pbififhioinremeis|ILcl0 expeessipn by mogogyte-
drR%QEﬁgsent invention wll be nore clearly understood
B 007/ 142596 14 PCT/ SE2007/ 050371 reference to

t he In@hhtowd IDQs exaithéatkd fihh féripbets] Bllodirgorveyteo(1$ilkens,C.
as limting the _i1nvention. EXAMPLE 1. 5 Study, of

1\4@ o - diah@slgt Maidp Boanand Kgpseabgrgoht7e Human de%d@mce‘@klﬁ quire

e P T LR Tarb P e e AR & BT
hdpertsalld dslaid th¥ThHd@hBRRYpe. Md@pmmb etiltured SORID MU

dendritic cells require exogenous

Teahnelogisaidiatslan L. Ko wentaging tq° E@&Hy@ion@cltogmeUT)

e e ety Brg sy UL REbe B 1 T

Né@enaRkNahe ﬂﬂL%{z}?yb €Yml; l}"h}érﬁla Bﬁﬂécﬂnﬁlo@& Hé&foré&SHannover,
HyCl one, Logan reconbi nant human (rh GM CSF

Gé@myulﬁhnslscﬂeﬂ i ngN Fdugemakaden, MTHe Hilkensh 8 AaWderpnga,

magﬂn%%?pseéqr%éﬁ% r%l@ %gl%ﬁog’ Iﬁ?&e?ngl%%gllcgl% 3 als_é%gﬂ 24Sith
ing%gjé%/[ }&E&@Jenég to MNY-anlfitd K&ASHal B-15- m&%@lrseﬁkgz?easecﬂa%ﬂlty of

Kapsenberg 1999. Final maturation of
mdmrmlaldndrmc celd te praxluae Hod 2 dtiguig thietitteractipmivitbd’h cells. J.

f@ ezggis to IFN-y and to bacterial IL- 12
reased ability of mature dendritic cells

t Y pSt?Qﬁ%Cfc‘) Hel-testéc?mqﬂirs eﬁ&ngfé%ré D&@&&feﬂh&?%ﬂ)‘eh hTidC 55730,
cells. ) | munol "Strains to be tested in

Ladmlszcém nplteri aIDS:MLbEB &b&'mvdblaudlus eatter i ARTCETF9#@1, and20
Iy e N h e T N

aﬁ%@ﬂd@?ﬁkﬁn@éﬁ?@ié%%ﬂ%ﬁ%me%&w@%n 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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and DSMZ, Braunschweig, Germany). Strains are cultured
on Col unbi a agar (Oxoid, Basingstoke, United Kingdonm

W@ onraixsang 6. 25% sheep bl oogs Lactobacil | i areCT/SE2007/050371

i ncubated at 37C in a 5% CO2 atnosphere. After 3 days,
t he nunber of bacteria is 25 determ ned by neasuring
Ktypsenbgpg IMla| Kadiski R. \DestlopRient @i TH1GBE2E)g capapityc il thyeloidn

aris c%’lisrr‘éﬁ?e&fe%ﬁq‘%%ﬁﬁ%tﬁéﬂ%é T imepimang0ag: (6443 12),
S
S@g mﬁ% %rg ow s, ;11% do ?%ﬂ?%g?ﬁ-ﬁa(l:(ﬁ grgac |aﬁur|ed

by ELIS’A& P]@f m&m§®ed1ﬁgdrhe aarean batse:emrfrmﬁ thet lesultsythelciines
and TNF-a (50 ng/ i), together all
sq?%atwéghfi@ew&tla :nzﬂt}ea?ﬁ pdifisrent éegf%qcef{ ety i hgy agility to

[, IL-12, IL-10, and
plfl()@%ga ﬁz)ﬁlfoﬁgabor?gﬁh%(%dn by rrature DCs is determ ned
by means of a 24-hour stinulation with CD40

3 and- expreSS|ng nouse pl asmacytoma cells (J558), as
éd by Vieira PL, et. al. (VMieira PL, de Jong

4
S cteaggrgg@%a;ﬂ\% YR, 2007/1342598 lt%eﬁﬁé;ﬁ[élﬁ%%ﬁ}ggétﬁé%icl
- ndBﬁéhﬁQfe@ dphatst withna rdiginokid ofdﬁlﬁﬁitilé icelic &rd Secruited in the
requi res environnental instruction. J |Inmmunol 2000;

Dmm@@ﬂlﬁy latrISumdr defolaseanca r ecioncey dypapingf $ibviap Mrmiversity
Hﬁ%gta ot?l?cﬁgg Bk ts ggd %fl 9'&5633? ,ngcggu%g ngixu gs@atR%éﬁlEJfréeS@uh a

biftBSMiLIg, bdt\k}@drﬁ%(}ﬁ) @d&@OQSWﬁﬁtdoﬁb st logfsesaciefylng the Wessel’s
i nfluence by different Lactobacillus strains in their

crifpyia, j ang @r@senpalmt é L1 ﬂQYSpb@fam:theoﬁmBMn@ apgegonsidered for

I\/PLE 2 e 1,.Cy St I
oS RRE 8, 507 R0, S Al 7 B o5, Dppiter
PBogiashbt fidsink fiﬁ aiﬂﬁaﬁcwsbiﬂeﬁmeg @Q[Bds‘l‘o‘?eh@’f zveraﬁcam:s i @s4galat @21-
are recruited in th artnment of Pediatric and

35&déllesf@ew@r®bd@m@cc@m 3 breasy-fed nwrdgr toapduse galtl@blhty in the

at i e -90 d .
SRRt GUESr iRl Sbe Pl g, H il ntuenced
thD etyRA%R 90591@ #0Bio#60RGantvhichexeRlded 1§Yl’f89tmsclﬁﬁéall shMehi@ of
t he Wessel' criteria, and arisen al npst 1 days

chisertio ilénesher gqstr@mtqs’eml disprdersorié theahed 1¢C@rvei @1th¢t@mubioaﬁs or

MA .Cobb JC, Jackson EB, Harris
pr&o& ‘(”\?\tﬁ?g’%e&&ece Ii’ff(?’étr% Pf ussing in infancy,
SONMefyi s shdly! @blick§Olrfnts e Fhrfoiligd 1P 2doeivkAthedgibbiotic or

35). Al infants enrolled are exclusively breast-fed
Simetigeaberin the foldwing tveatmentss:| i ty | n the intestinal

1 Cr due, to vari he..di ich may in
LR s AT ToayBHea e Fhe f obi ot 1 o
(Pbgf%(%a@flﬁts exghdredafn tieM hasg| uepdsabd exi DENERDRitsche

20 chronic illness or gastr0|ntest|nal di sorders or if
SanmelungawnMikepargahignerthend eltkultursn) @mbHr(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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probiotics in the week preceding recruitnent. In this

study, colicky infants are random zed to receive the
w@eobiiaspe or  Sinmet hicone ipgthe foll ow ng treEl/SENIBOS0371

(Pl') Lactobacillus reuteri strain ATCC 55730 al so

call ed SD2112, 25 (P2) Lactobacillus reuteri strain
oiDSMT78i3 & o clegrdipht exdomd ligS v ite nd flaher an8domrivisegsityod his oil

S TR R S BT ARl
P Tl S Lt Gt

Kaﬂshamm AR, &hrharan ddgeien). Dﬁ&lg:thb otudy f mrentare um;ltmsted to
in 5 dr ops, of a commer Ci aII avai |l a
kf(eﬁéﬁ‘? wrefustdp fhege LegraiRtayiegenobin yse. ﬁ%%@ﬁ%@eod#? 365 B ata
n
Ak 0860 PP p6ER Coriticl il oC bR ol M VBB BASHS Gas
Reliidf. Drivpss T &HIC0 501 GZann;sH[llaRdnEdrthathngm@mPannsv\Eama 19034 2210,

2007/142596 16, PCT/ SE2007/ 050371 I

U aften fegipe.doicsrastiy I pigdh ¢y A+ hﬁ sgl}oﬂlgw al ﬂaothfawe asked
foﬁ{}ﬁ%' dos? ;Lglksf & Cil a§11l eig c§ Laplik g urtzi}resh and
non 2 f ocu nt ed e manuf

stﬁin@Gaé@eABealﬁt bmﬂef; @hmnﬁmﬁenhce( al the dmatsl m@n&mﬂ w&h afdiet
MCT oil (is Akoned
digemaintained ey ﬂbtmﬁ@a@% 9er1<1¢ar‘\é A 7a]r43 2} ﬁ§@ ?-& etl%af the 5
i;jgerator when not in use.
reg‘f%?rr&;[f%?gaéﬁirn&?g%cc’h@htdﬂ%etéqa d%% dose of 60 ng/day in
3nL The EtlgioAMEsBIAitdey atattRi In@ﬁ’bluﬁoﬁ cipptoved thdigtude asrotocol and
Infants Gas _Relief Drops, 7050 Canp Hi |1 Rd.
infanty aspaesRphest Bhthepdvdys 9111\‘/a'¢\ﬁeé Wrmmozzlfé congghwagfqhggined
wi ce a day for 28 days. At the enroll nent,
'?‘qg‘%rg%ﬁet%s are asked to follow a cows' mlk-free
di et as reported: avoidance of mlls, yogurt, fresh
and 10 strong cheese, cream butter, biscuits.
Follpvemprydsitst o the diet is rmnitored with a diet diary

5 T 0 s AR BRI R R e

Deprpl Dangss becdsitinSedth einfant h&d&twene al m@&i&ﬁll ti@ginaiont Bl the
Institution approved the study protocol and infants
paaems emr@unf@avwect fife osciqydy orinip baokeyoupd j dafee gonogFrangrdpe of

Q’gfyfe m]lh gze lgtaga révﬁatlc#% ﬁé %rg\qgt}ﬁlﬁélsrg%fs astr 8%1%3%5 Riisease

arldndtap. Iﬁ%rtldﬁﬁrfﬂhé S4st loh&s b(&lsdﬁfddnﬁﬁéltﬁﬁz if E—l%’mfahts R one or
this occasi on each i nfant underwent a nedical

meseafanmilyt imsmbsed (mpider, 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



10

15

20

25

20 parents were interviewed in order to obtain

background data concerning type of delivery, birth
wowioghi2sand gestational age,1fam |y history of PCT/SE2007/050371

gastroi ntestinal disease and atopy. In particular,

the |l ast one is considered positive if the infants had
infanés are giver thefrasdidagiomentrestly, bnebfidre, refaatdhers iantivdysravailable

ol der sibling) with atopic eczema, allergic rhinitis
by,phofetp helP Mfttkover, any signs and synptoms of atopic

di sease 25 during the study period were recorded.
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gally average crying time and nunber of colic episodes

on the day after the recruitnent (Day 0). The doctor
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Table 1. Crying time (mean minutes per day) in L. reuferi 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
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10 adm ni stering the bacterial strain to infants
di agnosed with infantile colic. 4. The nethod of

w@barmiB9e wherein the lactici@acid bacterial str@i/SEI087/@&0371

str_ai n of Lactobacillus reuteri. 15 5. The net hod of
claim4, wherein the lactic acid bacterial strainis

WhacisatiaigiddlIsts reuteri DSM 17938. 6. A product for

reducing infantile colic, conprising a strain of
Iactlc acid bacteria selected for the ability to

C r eaﬁ%lé}lbgl%g 8{ ;?\%f@ Lcﬁl €0 7 acedBis99ker: IRéMCl7asgn 6,

erent aC| bacterial strain is a strain
of Lactobacillus reuteri. 8. The product of claim?7,

wher ei f c‘bﬁﬁwoblﬁﬁﬁ b@mﬁﬁh baciggitaly fird @ilfurd 6f LaPobacillus
Lact ob%%é{ HHNIHO S i M 17938. The product of
u

claim rther conprising a nedi um chai n
t §.I -gl Cert c()jc'{e of recfhllcmg3 glfantﬂe colic, comprising selecting a lactic acid
bacterial strain that promotes IL-10 expression in humans, and

administering the bacterial strain to infants diagnosed with infantile colic.

4, The method of claim 3, wherein the lactic acid bacterial strain is a strain of

Lactobacillus reuteri.

5. The method of claim 4, wherein the lactic acid bacterial strain 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.



