10

15

20

25

30

USE OF LACTOBACI LLUS RHAMNOSUS GG | N COVBI NATI ON W TH
A LONG CHAI N POLYUNSATURATED FATTY ACI D FOR THE
wORMATIVESA, PREVENTI ON OR REDUCTI ON OF SYSTEM €CT/US2006/010415
| NFLAMVATI ON | N A FORMULA- FED | NFANT BACKGROUND O F
THE I NVENTION (1) Field of the Invention [0001] The
present invention relates generally to a use of a
probiotic in conbination with at | east one | ong chain
pol yunsaturated fatty acid in the manufacture of a
USHeRl GARETRACEEYUSt REAMNOER] FENTY COYRMBALPDHITHrA LY CEHAEN
PORYUNGASVRANES FATITN ot FOn THR TREPBYFNT aPFRENT Ha AR . REPYFTION OF
SYBERELC PITSHMBTIONNEY ReFPPHA AR [HTY?] The inflammatory
response is an attenpt by the body to restore and
mai nt ai n honeostasis after invasion by an infectious
agent, antigen challenge, or physical, chem cal or
traumatic darrageBA(EKGﬁ(Dle(ﬂ) Orf T ErBMEMTTION cont ai ned
'n1e)x sp C'I reai, |on and can exhi bit varying synptomns,
% Vudi ling, heat and pain. [0003]

Whjdoo1y he Thé ﬁ?é@@ﬁt%\)érﬂléﬁﬁ@m@s pén&rnNgtabluse of a probiotic in
consi dered a heal t hy resg}@gse to injury, the imune

syeerahinasian pritsatieastiongpagi ghain @obfupgaf@raigdéaﬁy acid in the
re
th@%@ﬂ tLlljrtgt6fganh%dfﬁ%tm%§{g‘5pmén@é%anffer{t % glﬁ@?n Aﬂeduc‘uon
| ndsﬂmtamﬁilaframmam |da"rmmuua1feot mfawn ti ssue by
e t|n healthy tlssue as |f it is infected or
geerintion of taeiglatedi Ay i f there is an
t
%Wpori Ll i hmeaﬁcﬁ?’é%%m%ﬁé%d“é%fﬂé‘ e Bagy to restore
[ neﬁmthmmmtarryhomepemcs giter inwasien inyram MMI@estagehheantlgen
than the a i tsel ul d ave ced 004
TreallenBg b A il ARgewRae f e
Colﬁﬁiaﬁﬁné’cforﬁg dowuﬁééﬁda@peemsfbgr@noénob@émexmbn varying
pro-inflammtory and anti-inflanmatory cytokines.
Oy3\iRplesss, andudig rednessusielling, Gret and pabyi cal | y

S LA D U A oo

C oealthyoebponsd i mﬁ? eaairhiige BY@teﬁﬁcmbfesent an undesirable
popul ations. A nu of such cel ﬁ%pes produce
cy@*&n\{é‘q{églcﬂ ﬁ?@PGB%H 'h'éid’tqi%ﬁfq’l%“at rf%y'?@%d In these

situations, the body's normally protective immune system causes damage

to its own tissue by treating healthy tissue as if it is infected or somehow
abnormal. Alternatively, if there is an injury, the inflammatory response
may be out of proportion with the threat it is dealing with. This
inflammatory response can cause more damage to the body than the
agent itself would have produced.

[0004] The inflammatory response has been found in part to consist of
an increased expression of both pro-inflammatory and anti-inflammatory
cytokines. Cytokines are low molecular weight, biologically active proteins
involved in the coordination of immunological and inflammatory responses

and communication between specific immune cell populations. A number
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and | ynphocytes as the major sources during
i nflammatory reactions due to their |arge nunbers at

woheoestiisos4 of injury. [0005] Miultiple nmechani sSnBCEAISSH06/010415

by whi ch cytokines generated at inflammtory sites

i nfluence the inflamuatory response. If a pro

i nfl ammatory response is not successfully countered by
anti-inflammatory cytoki nes, however, uncontrolled

syst ﬁ!ﬂk@célﬂﬁy?éﬁm’éd}@é 6&abkines Uhelub uttdpHiieNinoadEytes,
| ocalized intlammtion, system c inflammtion is

wi ded preplpayieoag e majeresasess domng inflagymafory reactions due

PR RS S B RUAES o ot vi ¢h -
ge[ooos] " f Multlpl& lechariEnasexist Bg Widheytbemes fgeﬁb'rétéé at

fatigue or | oss of energy, headaches, |loss o
apipdamneatoghsiterivdience ﬁ?& indammalpey easPenEaf Ifadked-i on

ca . ; 0

o RIbAETbY PEREALS IR AR SARALY T Aframpatory
f ueytbkines ofiowessEnunedntoslgarsy stenichinfsmmegiohecanhesour,

i mune, system and | iverggeaa/m?le conprom sed and_can

col008hut eIk epHiRSt to (cglized lRHeation: sysiamaicitjammation is
; . ! t : . _
P&l Ueua AR the Dol TREHAR A ATEPHTERCh gy nclude
8(1Byaliztst infamn24atinn) at Ipadifmugjtese bot maysalpe bgrassecihted with
b \ d ,i d t andi. th hani f
e T e e R R S

di S98@9r héSdBRINeS, |38 CsTepbeble) ahtdiusti8@@8fhesd.t SPstemic

whet her the cytokine response is pro- or anti
i ninflammatimcare [gadde iataimdeatdation, eatapalisriangal

Ay, A8l oL fer, e SRR LR BE
s ugdsentiabbrgane, sudreas inmacld, maett, irmnuolecsyistad dnyd lver may be
enormously | arge, conpl.ex, and %ynam' gaifm | ecti on of

i SBBFGRIRPY REY CARECX R B BHUSHORR daiufe GG artalty.
imn%dsf%gr 8t é{/@}ﬁh?ﬁ/wﬁhﬁgﬁuét% tﬁ% %‘gﬁfén‘ﬁ@ /hﬂé)ﬁhla?(ﬁg}/)‘i@%ﬁpﬁ;%e fo

erent mcro-habitats, as the epi

nuchermalyleaymeh dlalddpdna@)st4Baded (2002)heAltroyghssnandus

e R T
systemic inflammation, the mortality rate due to this disorder remains
unacceptably high.
[0007] Often, whether the cytokine response is pro- or anti-
inflammatory depends on the balance of individual microorganisms that
colonize the intestinal lumen at any particular time. It is well known that
the mucosal surface of the intestinal tract is colonized by an enormously
large, complex, and dynamic collection of microorganisms. The
composition of the intestinal microflora varies along the digestive tract as
well as in different micro-habitats, such as the epithelial mucus layer, the
deep mucus layer of the crypts, and the surface of mucosal epithelial cells.
The specific colonization depends on external and internal factors,

including luminally available molecules, mucus quality, and host-microbial
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including lum nally avail abl e nol ecul es, nucus
guality, and host-m crobial and m crobial -m crobi al

wonveriasisions. Murch, S.H., Toll of Allergy Re#dtas2yg/010415

Prohiotics, Lancet, 357:1057-1059 (2001). [0008] These
m croorgani snms, which nmake up the gut mcroflora, are
actively involved wth the i nmune response. They
interact with the epitheliumin conditions of nutual

beagd ntic@bidlghidtdnalshtaracticis. BAtic & HNErdl drsaelyp Reslliced
or in conditions of benefit for one artner w t hout

bebyi§Frelioticadanget 357 1@57(7'?/‘ Age (Q%Pnensal i sms) .
RO T eAfess oo, hERnis a8 i Bl 2re

AnagtiveReivoNet rwith the2ifimahe ré%ﬁﬁ\%b Theyf ingdract with the

consi der abl e evidence is ener g which shows a stron
i neRithglisyn By condiiipns @fammuaé@@m@féﬁat wéatiqnsam feaboth partners

In{%&ﬂ{dl&ﬁ &l CIOI?'l%It@O %%n‘é‘ﬁpfgr%deoﬂar%}aer ﬁ/‘tb | feihge

I na nmucosa. ur I OUX I ne

andetritreenhictodhé atleeracomPashsetismsh) oHddper, Fétcnleﬁavmhloet-
0Si um T

t h Hog'@émte %%%’tegg pe tﬁa r@ltf’ﬁ"%’FgE‘(’gonn\?@# flae Maygmalian
A"?ntést/r@ A'qu'\We(/ NZlﬁ ?Z@%ZWL )02 aﬁ’ﬁ%\ﬁt'-céﬁsmg%rable

Gordon, J.I., Commensal Host-Ba ati onshi ps
[ nemden@uts erﬁerglngsﬂnm dHBwvg am‘nmpg inkdrplay ,orécroas-talkon-

LT b PO b L P B B
Comfééthb\l grucoSHT BbUHISUX 498D) ThéMikStine Mdhits NielsFiop4 are

Nutrients and Bacterial Colonization in the
Dei7artogrsdat the Prafeelian abtheridest: Beperisw the Darelieabymposium

Gasfi{eoﬁ’i% é%t In@ I‘/f; %%ﬁ‘ﬁz I-(’gr%) Q)Lrn zp édO%n%\H Yy, (fllﬂeNutr

gut m CI‘O ora een S ICIt spe

| rm&6€5r(eeo©)n$rﬂﬁm@t lbm R @ofdmal.) Iar@bmmm Ielo’siSBSJ:telrlél
adul ts, |sol aur Probiotics: Effects on

HalRog SRR 116 Gt SCnpEs: 1176 (4008: btsder, 26T, Nor
Eé’p fttlogPR. B ollp BN o DBrer i) YR Bine RePohs B Mhtesfinal
i Epithé/cd é:eﬂfLmetmn:o Gulzimaels @U§i4§t 89 ()ZOOﬁjr WalkemW.A.,

1013 m cr,oor gani s and. rl SOOsp sone eng

neRRle T Ao dBne g Bertr s el arraion TGS HaRED

an ety I-k‘)@f‘béfé)ﬁseom Pediatr Sdstid_ndrof. NRE 30:S2 (2000)

m croorgani sns, both in absolute nunber but also

sphddigenaliy ¢he guymmrnﬂgrm Rasbeemshawiite ieligit speeific énmune

gu}e’snggesagg%ﬁﬂ a local and systemic level in adults. Isolauri, E., ef al.,
Probiotics: Effects on Immunity, Am. J. Clin. Nutr. 73:444S-50S (2001).
[0009] The gut microflora in infants is well known to be far less
developed than that of an adult. While the microflora of the adult human
consists of more than 10* microorganisms and nearly 500 species, some
being harmful and some being beneficial, the microfiora of an infant
contains only a fraction of those microorganisms, both in absolute number
but also species diversity. Infants are born with a sterile gut, but acquire

intestinal flora from the birth canal, their initial environment, and what they
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intestinal flora fromthe birth canal, their initial
envi ronnent, and what theyingest. Because the gut

wai2eteafiboss a popul ation is very unstabl e in ear PgT/US2006/010415

neonatal life, it is often difficult for the infant's
gut to maintain the delicate bal ance between har nf ul

and beneficial bacteria, thus reducing the ability of
the i mMmune systemto function normally. [00010] It is

espRestl B¥calidd thewit rmiefoffopa 'ﬂ%h@t&ﬁi@ﬂ ib REANGSsthBle in early
mai ntain this bal ance due to the differences between

t haepratakblifeait isspien difieult tordéheyinfants guttormainaindlae deticate

cofifiahtk BnaRR Rl enBiEesRial PF R, Ui RalaRbthe abiity
St sepledamaans spstdnlrciuabiien hbrfalg | ess common
contributors. In contrast, the mcrofl ora of

f olHAA19] f el is aspRerially diffipwtdorfarerdeTed trianrts Ap mapintain this
5% i . _

oobHEBRa B M AL EAIED B8 BEALASPLARSTRIR, out o
and féinagitirfediand brbasiviadi infans pdtieesoolf of Biréastaeddivfantam

A e S
Pr PRASBYciflSs ge% nio r%irﬂﬁp&bfé. elrneéﬁqtfa%?tﬂhefrﬁiefﬁlo‘?é of
b 0 In t he

reast-fed and rmul a-fe ants, 1 ncluding
| ofeemutpfectinfardads didré elivense,cantaining Bifidobagiesitimi arsd i n

h il K I hosph tent .i il K

(BB Per g5t b el S e SRt aE I e of ARy potes
angsERERIHR ol WA Blosaitfla.C ThkWatied8picristsfBififlobacterium in
i mmunol ogi ¢ function in breast m | k. Agostoni, et a/.,

Pr ihiei siopls Bdreast-fediandboeneta-tedinanie defar @s well. aptvariety of

POl Halie ool WighBhet a8 thR KBLLS 6 38 dMgtyEhl 1ty adiaof
Beb@asefédandifomnila-ded irdantso moluding etk jowertontdrs s

SR oA o e ) el ik kB
st [ | ! of

MOE Sk hifl M rf19n %}keltﬁ%ﬁlai@é P?ﬂ@?td?r [ béé&ﬁx%?i%éscwﬁmha%fmilk
t he maj or ilf nesse$ that~affect In gnts, I ncl udi ng ’
c hamhinomenogs duswaslegndes!iwamnedisddraroflimokorddgic function in

neonat al . i ngiti.s,, neqgnat al. ti.tls,.sepsLs, . and

ncBirael o1y ARt Ycst i reoLple LR BT P T eor

Depgastsng ©smhieitg 8y mel RS PEIHERSOMARR A6 MiBRbY, 09

i nflammation can occur in a specific organ, such as

t hidedigtig Gastrai Nutn. B8&3620874 (Aesi2084). or t he
[00011] Because the microflora of formula-fed infants is so unstable
and the gut microfiora largely participate in stimulation of gut immunity,
formula-fed infants are more likely to develop inflammatory ilinesses.
Many of the major ilinesses that affect infants, including chronic lung
disease, periventricular leukomalacia, neonatal meningitis, neonatal
hepatitis, sepsis, and necrotizing enterocolitis are inflammatory in nature.
Depending on the particular disease, the accompanying inflammation can
occur in a specific organ, such as the lung, brain, liver or intestine, or the

inflammation can truly be systemic in nature.
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inflammation can truly be systemic in nature.[00012]
For exanple, chronic |lung di sease causes the tissues

wonsicda3wsihe | ungs to becone inflamed whil e neorarais2006/010415

meningitis involves inflammation of the |inings of the
brain and spinal cord. Periventricular |eukomalaciais
caused by inflamuatory danage to the periventricul ar
area in the devel oping brain. Necrotizing

enfeuoAQ! | Fob ekampRS chRdhialifR] disBasd chtisad tHeatfdsuBS inside
that may result in destruction of part or all of the

i ntheslungs tahecamenafiamedayhile neenataviopniagitisnnvolves

R DoPlhe ifadd ¥l 2 85846l R iy
r embmlm@w eatsed ISy mfaevaary dhnege oabseerivgngidular
overwhen ng i nfection _of the bl oodstream by

t oRieR iprtbe @&Vﬁ@%&b@m aNegftizing ﬂ@teﬁ?@g@ﬁ &auges
R 08 S AT Sl B EOTER Rty a o
anthecintastioaldnd nédonatalf lseyatitialiswolvepae setammation iob tiee liver

RE 8 e e Sy A Eivet i Hhammator
cr f&p@ﬁbé)ép/hbllonhé‘flé‘%t So\RNE IS8 '&agéé@ %2_3 H‘EKF&%E?AIH

into sterilfe Incu ators where th ey re I n unexpose
t olntfmumam‘ttbe|bé¢oqabmrrabycb@gnmod\mmg bactesial, thyere the m

| pEREER & RaltGiohs o ok pEARR R S bR nsponse

armr@ugmmfth@@ntw@g@wﬂ W t h broad- spectrum
anti biotics, which kill commensal bacteria that

at 090481 t oPremaivire andiiticaliaitinianishalsstrepeasent aserious

Ad al
o A 1
Eamﬂa?fmaﬁtms eP:‘jaetmm cnﬂgallyalhafahi%ﬁ]rer&fwnt placgdiimmediately
ora.to evel o roper , us causli or .
g1r BE SHeTle Insg bRV S. Where IReN Sm ol uberaseriia Be baetesia
0083 fhtisMeta @Mich® BESIENY, 38%n Qﬁéntc\%ﬁla' r?tﬁFﬁ by é)fbosed

benef|C| al mcroorganisrs in formula-fed a?gn ts I's
t thl@ghay Helaydrriimipsirrtheinatural cplootzation cpr@@ease rThkese infants

I.C | i yvin Croor.ga t.h
91 B BAGH G M bl e LAROAOHS Bt

La@dmmsbl bacten thansttdshpi dadmeihies i Ith}éﬂrﬁ@lﬁlt s intdytiagl aaet.
normal_ inhabitants of the healthy intestine,

Additionally, these infants are often nourished by means of an infant

formula, rather than mother’s milk. Each of these factors may cause the

infant’s gut microflora to develop improperly, thus causing or precipitating

life-threatening systemic inflammation.

[00014] One way to encourage gut colonization with beneficial

microorganisms in formula-fed infants is through the administration of

probiotic bacteria. Probiotic bacteria are living microorganisms that exert

beneficial effects on the health of the host. Lacfobacillus spp. and

Bifidobacterium spp., which are normal inhabitants of the healthy intestine,

are common species of probiotics.
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are comon speci es of probiotics.[00015]

Unfortunately, there are very few published studies on

ef fects of probiotic suppl enent aPCOUS2006/010415
infants. Agostoni, C, et al., Probiotic Bacteria in
Dietetic Products for Infants: A Commentary by the
ESPGHAN Comm ttee on Nutrition, J. Pediatr. Gastro.

Nutr 38:365-374 (2004). Even less is known about the

ﬂﬂmlsu t yuqaformr@%l?t ihese bfe VegULAM &bl@hé@%’tlﬁkﬁés on the

ammation and alter the propagation of
| nelinieatefiecis elpipbintie at@pdﬁm@mta@ogmnfam nf-\gms@m C. etal,

BRI CERH i AT Mo SR, AN v

a ESPEHANITomRiTRés ORNGRAEON! NP it NCastfGtNGR. 34:365-374
standard infant formula suppl enmented with

Bi A0dakwveniless isdeanwn abeutdhe sppabiibceirohioties fnregidate
TS (e HENERRT REr PRSP sRbn Pt B¢ PBpmyerey

of r@pbndeb@otrm*rldugam fn idfamtand Strept ococcus
therm)ghl lus to Infants. in Ho(dm tal for Prevention of

EN00A 6% aﬁ&8§ﬁreﬂanh@tustesmsaa ing,the efipgisof probietivsong
14
by Darts b cEfibldiSta. BYEXpIch = U4 S LohERALk Aot the
Bi admdlistcateon ofnstahdarel infantmomnhlsnpplemewred thEB.
L BBBa et Pefe shaRTterlpo i e RnomH AR lb s ng,
Reﬁ:@vélé?ﬁ:e%ffddégl@@%c%ﬂ 'd?ar?ﬂé‘é%&ﬂg teROwiPpatedo. BadRdra,
Assoc. Thai. $43-48 (1999) 0017] U S. Patent

Apd. elal., M@Q@é@ﬂ‘@iqb@ctmfumb@dum al@df/ Séepteaocgsect ed

| CRRPRORAS MRy PRt Bt AR YphiBihed bt G,

deShetibing dffRotagiruniLahast 3pRE04OUD (1b8aNORLSOrHast idHever,
to inhibit pro-inflammtory cytokine product| on. The

r ef d P8R sudyhesported ng praieettveqtffedd of in faidferaulmstrpiemented
%ltﬁ'Eﬁﬁé/ t&Hium %Wwees&r IE%EIFSUMWC/}P(H% %e)‘)ﬁ#ﬁ%/ﬁ%n

beneficial Tor Tnfants. As explained abo
anepisotes of digsthean dthumapradit, &’ht et al. ViReguatiolni dfd?d;thaﬂrumf

n e. bac 0 ations
< plaBsaonjar RS Resruaid BiobRaef Bralpier B s P, -
angieadpksoc. anthit § skargedidd)er encein maturity of the
i mmune systemin these tvvo popul ati ons, it cannot be
[00017] U.S. Patent App. No. 20040208863 to Versalowc etal is
directed to a compound which has anti-inflammatory activity and is
secreted from lactic acid bacteria. The application describes the use of
Lactobacillus rhamnosus GG (LGG) to inhibit pro-inflammatory cytokine
production. The reference, however, focuses on adult models and does
not disclose or suggest that the invention would be beneficial for infants.
As explained above, the gut and immune system of an infant is very unlike
that of an adult. Because the bacterial populations and species vary so

immensely between the gut of an infant and adult, and the large difference
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assuned that the sane result would be achieved in an
infant. [00018] U.S. Patent App. No. 20040147010 to

woi2omli1138% al. relates to a nethod for reduci ngCOUS2006/010415

preventing inflammtory processes associated with
bacteriall y-nedi ated disease in the d tract, bone,
skin, eye, ear, lung and oral cavity of a human. The
nmet hod conprises adm nistering an effective anount of

| POt @it icf tis infmUkéAYsfan® iR thRekithodsdplildfHse fticannot be
and/or admnistering a lactic acid bacteria that

pr saslasd that thgisame suliavewd bel adhieadn amifaithese

oy, s TEgten IR N, AOPAE LA AP Rt &l ofleBes to
baatethodforatdatcing arfordlaiaingsinfpmhiaialy Hidocesds associated with

Lact obaci | I us _aci dophi lus and Lactobacillus johnsonii.

vi bastednly-madiatedidizrase indha &4 teact, legme, iskiry, gye, eah, deng and
di T o ] '

or 25 237 bERhurieH e B CoRRseh At e ddetive
Vi alaioug:p pm;l lipqﬂeio[heltw@cgd (OTwey ebor lectic aciﬁlhfndt@kimghdl@e

assyned that ner cause L. aci dophi L ...

; oRilGuHerEa Foeala Ao RacleRa At REedrSP Sk Fac i MerARafiation
adylsh rfAbS Mt thedd cobmPBsitiBAS char rﬁé?ﬁ‘%ﬁgcﬁeﬁg%olehization and
Lact obaci | ' us speci es woul d. [ 00020 I da
adifestomadurngibiesseartadal periadi r om certai n speci es of

bagt.er.i iate,a. prp-infl tory effect rather th
b ofdeR ik Mt shaibtor TR ARl werdi efobatifs
apAcidophildPHNPY actbbaeillub fsimseniil dSalid B8t indicate the use of

pro-inflammatory or anti-inflammatory, depending on

t heGlaclndliech| Vidaletiseoses/thgi L FAgITon Bsaimepositive hagtetia show
to ' [ f] : ' : Mi has

r oisAE ARRES RoRAR budBlinle TG aRfher Lyl BbaaP 0006
acTheiefyrenft Shobtd hof belaéd@nedthdtantrly becapsel egdidophilus

cann b redicted.” Vidal, et al., Lipoteichaoic )
Ac?@l‘gtlf IOZW%EHEPBH%&G‘ ap @@ﬂr'aﬁﬁmmﬁtwﬂ%ﬁtm theragticolonic cell
Lag ' Ldophi ' Nze the
ol Wl B bl DI BH el s e P o
Cel00920p LVpmbadyiiacathanos thatl TR dronNegethinvepecies of

Bacteri.a, |nfect. | . 70:2057-. 2064 (2002).[,00021
nagatiel medat proTAtt SMeHL NG JBAN G T on
t hmﬂbm‘naﬁbriraﬁya%rw%aﬁéft@ﬂs.gmdd!%%t.,qi 0G0 e hus,

di scl osed._‘There are | arge an
because LTA can be pro-inflammatory or anti-inflammatory, depending on

the bacterial species, Vidal's disclosure is limited to the species
specifically described. As Vidal has recognized in a published article, “the
biological activity of LTAs [of different bacterial species] cannot be
predicted.” Vidal, et al., Lipoteichoic Acids from Lactobacillus johnsonii
Strain La1 and Lactobacillus acidophilus Strain La10 Antagonize the
Responsiveness of Human Intestinal Epithelial HT29 Cells to
Lipopolysaccharide and Gram-Negative Bacteria, Infect. Immun. 70:2057-
2064 (2002).
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wOheareafl an3e,

fundanmental differences between the infant gut and

i mmune system conpared to those of an adult.

studi es that focus on adult subj ecPE€T@IS2006/010415
adult cell lines are not useful in evaluating the

effect of LGG on infants it has not previously been

shown that LGG exhibits a system c i mune effect on
fornmula-fed infants. In addition, it has not been

shppep21hat BaSE %Hrtﬁé%l%%%féi’@nééé fios BHbar drAGENRHeSinfant

woul d prevent or reduce systemc inflanmmation to a
| eir@nupesyBtem hastniedheogtotors beastdisadsachf dhere are large and

A RGeS PRl 1A e
| NnEdAPBERSd @NthioBe fop Rt EThdrafcra! ﬁu@@@ﬁhasfdwstdheadult
adm ni stration of LGG SUMWARY C]: THE | NVENTI ON

[ opiestsEriastullycelllinesargmet usall jir evalHatingihengffest afd- GG on
d

LEEFHE0 R n ONEliSE o SR s RATAS Ml LB
( LighbAe dffect ba formmuibded lmifantsf la avliicra s forbddreshown

t , t f i

e SHRP BIADtE T BBy 1A aATaNtS Webksprereat or reduce
pr%ﬁ@ﬁqid Fﬁ‘ﬂﬁﬂ%ﬁdbri & SRl Qtrﬁlr%ft@%ett%f% bregsRedfRritD
coO lnati on wmt at

| east one |ong chain
poAgeordingly, att wduliddye bemﬁmial(tb@lmﬁéc)a a| methos fonned eaingioe

of a medi canent .for the .educ ntion of
oyRBRENG AV B s Pl irAtel Mo ol esbin3iRg b HhyRing the
| ex@hirestiaticrr otlogthat of a breast - fed i nfant. [00024]
Additionally, the present invention is directed to a

use of LGGin conﬁUMMA&IY\QﬁWHEHN\é@éiTKUNe | ong chain
ofidglé'ﬁ tuéﬁé@? ﬁ@lletf reaﬁted ?ﬁpf:n@entlgn sh&r%@%ﬁttc?%trtgv%l

|cane e "1%el i'on or preven
i nfiseofreGDIM cambination withr at leagaﬂ& lohgahbir polyanéstdrated

L A T BB et et
brt"f‘éé‘tmérﬁoﬁl%@]gnhé‘n,@%Hﬁ&tncﬁ?&?@sﬁeﬁw&nﬂém onina formula-

i nventi on Irected to a use © I'n conbi nati
V\nfteldlatartteast one Iong chai n pol yunsat ur at ed fatty

@%&)Lé’gi & pg gehn inven lf“;aﬁlclé also ﬁrec?eﬁoda%%geo tL(g(grin
combination with at least one long chain polyunsaturated fatty acid
(LCPUFA) in the manufacture of a medicament for the reduction or
prevention of systemic inflammation in a formula-fed infant to a level
similar to that of a breast-fed infant.

[00024] Additionally, the present invention is directed to a use of LGG in
combination with at least one long chain polyunsaturated fatty acid
(LCPUFA) in the manufacture of a medicament for the reduction or
prevention of inflammation in one or more organs of a formula-fed infant
selected from the group consisting of gastrointestinal tract, liver, plasma,
lungs, and brain.

[00025] In another aspect, the present invention is directed to a use of

LGG in combination with at least one long chain polyunsaturated fatty acid
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prevention of physical damage in the intestinal nucosa
of a fornmula-fed infant. [00026] The present invention

woO20ml1gsn3di rected to a use of LGG i n combi nat i paTMISRIV6/010415

at | east one long chain polyunsaturated fatty acid
(LCPUFA) in the manufacture of a medi canent for the
reduction or prevention of the system c rel ease of one
or nore pro-inflammtory cytokines or chenokines in a
fog L'GF’@FA?% tHef mahufdAd8%fla meeidanesitFbr tHevieaLicBsh bp
addi ti ona directed to a use of LGG in conbination
VVI ptevantlp@@ivhweal datgagh i thepotapingbmycasa of adetypula-fed
H*J%(LCPUFA) in the manufacture of a nedi canent for
&' &duct i on or prevention of the system c rel ease of

rw[mms Xi {Re prédddinvehtidniioamd difssled id anise ¢fAA8&8H

Anong the several advantages found to be achieved b

t h@orpbwélﬁﬂ wittvahlepshone tongeahadr pobyunpaievaliedSatly aci
LL@%‘QPALV% . OBRBfBg'u?rE%‘i‘ d ;%ér&‘a%?rﬁf&‘ {Fﬂt%rredhéﬁon or

n reduces or reven

i npdewmbm @Iﬁthmsﬁtémﬂidﬂdleaéeﬁdf o aniore paoJuﬁmhmatory
simlar to that of a breast- Fﬂ;?l infant. The invention
na?ytPE'Gﬁt?é”lCﬁ? § igr fasmu Bf3Ni nt estinal tract,

i WO’ZTE' a‘fﬁ@ re S Sy eHIdNRE ?Eg{tloﬁtﬁﬁ%aﬂgéﬂﬁr’to%dlY%‘BlaIQGG in

of "t he resen I nvention I s revents
r ecrobmaphpsiittabt léasboes lomgtdhain pbb'ﬂnsarmllrahedo‘aﬁy\ aold a

r e draT Mgy BRburech e ct Fuedtams ot redtttion or
pr &rév@ﬁ’u@rmﬂﬂi yy&éh%#él@&@éﬂn?i&%@%ﬂd@s% (I\WPO? in a formula-
formul a-fed infants, including tumor necrosis factor-

af(GﬂN arri) , interleukin-1 b (1L-1 b) , IL-6, IL-18

or DOBRBY' bR 8 EpA HEabiEcss e L Bp Renfetetit the

| n;ﬁﬂe@@ﬁﬁtmemtu@@ ridrdduess ion prevantBysteitic Man@hation in formula-
prevent the onset of deleterious infections or

i | fedentands pRUEReBERERI¢SANOINVEtIPPIECBHO]AY WG[VGO@ZGJﬂStem'C
AR GRS R0 ey B P8  broast fos
deiséantptlilenisveati@nmay rednge indleinunation m thaegastromtestmaI tract,
aCIlcvoer glagma Iudr{g% ang%raln Yet another advantage of the present
invention is that it prevents or reduces physical damage in the intestinal
mucosa of a formula-fed infant. Additionally, the invention reduces or
prevents the release of various pro-inflammatory cytokines and
chemokines in formula-fed infants, including tumor necrosis factor-a (TNF-
o), interleukin-1B (IL-1B), IL-6, IL-18 and growth-related oncogene
(GRO/KC) levels. As the present invention may be used to improve the
inflammatory condition in a infant, it may also prevent the onset of

deleterious infections or illnesses.



[00030] Figure 1 illustrates the effect of LGG on rat

WO 2006718539WM h, expressed as body wei ght over tBerhist®e/n10415
course of the study. [00031] Figure 2 illustrates the

effect of LGG on the intestinal norphol ogy of the rat
pups, as depicted by mcrographs of the intestinal

ti ssue under conditions of inflanmmtion wth or

wi thout the administration of LGG [00032] Figure 3
illustrates the effect of LGG on cytokine induced

neut r ophi BRIER DESCRATHION OF TRENSRAWIRGDSi de
Bglducionfromtheintestine(Fi . A, liver (Fig.
[0oB2dr )

2R MAEe gompletgrindensigndmggl tmy prssany invention,

Ny ' t [LSA).. [ 0003
rerdBRYETs ol e (T ME TSR E AR PRl M TiRkein sRpliRSton
wittptiedactanopadyigrd@vwiags. (Fig. A) and lung (Fig: B)

j LI SA, .100034]. Fi 5 il]ustrat th ffect
tooti3b & £Tgh hilksiraies herabast of LEG On ratmun stemtharal |
\ : et ) . 3 ; 5
xR} o Body Weior@Rine 1B st afhm A abundances.
[00084ir Figurshdillistratasktheesffert of EGGoh ke integtirend Fi gure

B.shows cytokjne levels.in the plasma, DETAILED
mofREsigPaf f@iﬂ%%ﬁéﬁ%ﬁﬁéﬁmw@mgfﬁmmtmal
tissBefigiden eBnditvn¥of InflRerABESh WithdF\VaAtHout thd Q&minisf]rat'on
enbodi ments of the i1 nvention, one or nore exanp i
of WpBech are set forth bel ow. Each exanple is provided by

feexpl anat i t ' L4 on, t alimtati
toolt$) F P ARG helatfect B Elia BRisufinSinaieen s "
neutiopil chiemdattladtant NECINE- ) RptideirodSctRird Rk Ons
..and variations can _be made in the present Invention
intedlinR 4CiS. Aphier (Hg- B).citpeme (Etis and lopar(Fig. d) using
enigg@ﬁﬁkwm,ﬁgﬁoéﬁgap%&aéﬁ%gk 'S | | lustrated or

cribed as par ne nt, can be used on

[00888] hefFigarerd diustrates theydfRic ofLEG bh TNF-bIWoduction from
| ment . [OOOSE}]__igThus, it _is intended that the

nb
p‘a%?’@ggfﬂ- A)RpEENg AFigo B UsingiEkISAudi fi cat i ons and

o T af
[00854] T 1Gfe SRsRARS e bebck SPLERP B 1t PRCAG Y
fromdistabgraell intestirnen@igwr Akand luny@ig.iByn are di sclosed in
[008.55]"“Ir eFiSBP/e' 8 ﬂ%s{rgpe@ tﬁ'\réeefFe%lt lo?WGra‘gon cytokine abundances.

Figure A shows cytokine levels in the lung and Figure B shows cytokine
levels in the plasma.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[00036] Reference now will be made in detail to the embodiments of the
invention, one or more examples of which are set forth below. Each
example is provided by way of explanation of the invention, not a limitation
of the invention. In fact, it will be apparent to those skilled in the art fhat
various modifications and variations can be made in the present invention
without departing from the scope or spirit of the invention. For instance,
features illustrated or described as part of one embodiment, can be used
on another embodiment to yield a still further embodiment.

10
SUBSTITUTE SHEET (RULE 26)



10

15

20

25

detail ed description. It is to be understood by one of
ordinary skill in the art that the present discussion

wO0w/1daser i pti on of exenplary enbodi ments onl pCTAIS2006810415

not intended as limting the broader aspects of the
present invention. Abbreviations [00038] As used
herein, the foll ow ng abbreviations are used: LGG
Lact obaci | | us rhammosus GG LCPUFA, | ong-chain

polopesFht UThusdt kdhlendadithat thBPresémdpeentiacedais dach
IL, interleukin; TNF, tunmor necrosis factor; CINC1

cyeRificationgiapd yarations phicomenwithiatthe sspaaf the appended
|

T P M LGRSO i L Bl BRI e

t rgresent ipventiorpatey discsed dmar are ebvibue lfr,onvAtH(é\/‘FMIowmg

o1 bl SGEeTarT o & 8t QRSO BY O Ok BliBa il B the
MPG: t%'tﬁ@?@%ﬁﬂg%gﬂn@ a d&driph; EK i %ﬁéﬁ@ﬁéfg%m&?c@xents

ei cosapent ; DHA, oco exaenoi

ar@ndw @mﬂwiscnddht&ndedfasiimntlogé.h@ o6Rr afpectsenfithe present
probiotic" nmeans a mcroorgani smthat exerts

béﬂ&?“t&?rbl effects on the health of the host. [00040]

The term "prebiotic" nmeangmenigtiofd gesti bl e food

ingredient that stinulates the growh and/or activity

of 0088] ot Ae sised deoain] thasfollewingrrivseviations arepaed: LGG,

AL RN RAE G R RREHSoBlh SRERK Rty

c agneldl t1LR®, liddpdlsdlcchbrdé; dl Mntaradikani; MNF NBATRS relrosis factor
d| mnish in extent, anmount, or degree. [t00043 The ter

+ dr Wlerds cHgkineeiaAyCed nepB PR cmmaaﬂra& itsb{3RO/KC, growth-
di 3p4t88on CBQe?%g%IZI%BL %Ir]]z?m%' |Frﬁg%8‘%wfﬁﬁu§d§8?béht°ékstagf RYIBCR,

sone action e'term"system c
heegerse tnarastsiptieh-atalyrmgetaseahaird feantlongANIG)é\/Ae nanalgsis of

gﬁg%ﬁnkgggﬁ):}stgrpg%éa%rg%ﬂp lgAi%IO Pat’(elef?l t¥vaef‘|ng actoreRMS rat

milk substitute; MPO, myloperioxidase; TLRs, Toll-like receptors; EPA,

eicosapentaenoic acid; DHA, docosahexaenoic acid; ARA, arachidonic
acid.

Definitions
[00039] The term “probiotic” means a microorganism that exerts
beneficial effects on the health of the host.
[00040] The term “prebiotic” means a non-digestible food ingredient that
stimulates the growth and/or activity of probiotics.
[00041] As used herein, the term “treating” means ameliorating,
improving or remedying a disease, disorder, or symptom of a disease or
condition.
[00042] The term “reducing” means to diminish in extent, amount, or

degree.
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that results in an inprovenent or renediation of the
di sease, disorder, or synptons of the disease or

woanwitidosm. [ 00046] The term "preternt neans aRCTK206/010415

born before the end of the 37th week of gestation.
[00047] The term"infant" nmeans a human that is |ess
than about 1 year old. [00048] As used herein, the
term"infant formula" nmeans a conposition that
sa[00gUBEs The town rprenentisgiunean®td stopfordtinderf abdiscbye,
being a substitute for human mlk, In the United

St %‘e@ert ﬂ%swﬁmpéa&hs%ﬁ?ei orrqanditia thieugh someAadkicad

I
(o0} ° Fh8 iR s fhod Beleh Tnefnd rdefiad o gr
waaﬁfen‘tmtgmerﬁntlralbbdm n, mneral, and other ingredient
to sti.mul ate the nutritional and

I ff
002 %@Q@ .?%@9% fthe@peytiealyaReFivEI@Me Wi FRTFBEP an amount
(068 ey onsn L LIRSS WSO,
¢ hayympioohs ohthat disedasof evrnditiai d (LCPUFA) in the

orDBAB] on s tedfa TRRITT ieamaR A Ao IPiR e prshof the

| néﬁﬁtwé@@c,pg‘g}agbﬁcovered [00050] LGGis a probiotic
strain isolated from healthy human intestinal flora.

| t[08947Hi stThetsth (infant’SneRas enturiien tBatds kesdaban@bout 1 year
Gorlgach, et ai, which is herein incorporated in its

rety, by reference thereto. LGGis resistant to
rmﬁmoae] | bA8TEEg heséiabte tefmtiiffall RFRNEE éarh Gofpbsition

and attaches avidly to nucosal cells of the
huhahsatigliestthadutienidequirements/efvarsinfant by einapssubstitute
v al %

Inadghﬁ{go Hnt(mS |Irt?g?e(r:]g gﬁ?ltzsg tlégh%bcéﬂ?ﬁtg f% |ﬁr§?ﬂlt?8ﬁﬁula s
bediefated by ltye &éderal iegulations|sei fortinat 2 € $HBIR Sectiofs 109,

d ted with the depository. authority Anerjcan T
efqoé' 1 Eh?%%r %ﬁé%ééfwum%ém%@?n AY@E“EBI’}O/JEera'
[ Wéﬂhér%ér@&éﬂﬁ ?ev%ﬁs inhsh ERYRMS S ettnghaf}%hbpaha Yther

fective anount nmay correspon
abwapentsels Thunan bxa__aa‘_bmll«;f u/ L/ kg/ day for
Invention

[00049] In accordance with the present invention, a novel use of LGG in
combination with at least one long chain polyunsaturated fatty acid
(LCPUFA) in the manufacture of a medicament for the treatment or
prevention of systemic inflammation in a formula-fed infant has been
discovered.

[00050] LGG is a probiotic strain isolated from healthy human intestinal
flora. It was disclosed in U.S. Patent No. 5,032,399 to Gorbach, et al.,
which is herein incorporated in its entirety, by reference thereto. LGG is
resistant to most antibiotics, stable in the presence of acid and bile, and
attaches avidly to mucosal cells of the human intestinal tract. It survives

for 1-3 days in most individuals and up to 7 days in 30% of subjects. In
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an infant. In another enbodi nent, the present
i nvention conprises the adm ni strati on of between

wahoost11I084 06 and 1x1 09 cfu/L/kg/day LGG to aRCTmS2006/010415

In yet another enbodi nent, the present invention
conprises the adm nistration of about 1x1 08
cfu/L/kg/day LGG to an infant. [00052] Suitable
LCPUFAs useful in the present invention may include,

buadditien twits chmmzzdlohcabllayj LBA also b@n'eﬂmawy bffecisanacosal
acjd, linoleic acid oI enj c acbéh%gl cosapent gnoij c

acﬁ”H“PE@A?SpmSanL@'@Hﬁ\ epasiebwi epaitay &gty
t
| X RIYHCAR: J@g’ (glélpﬁmge%aigbcggﬁ%@e%cé&%%ﬁqwer ATCC 53103

correspon per ody we
pef00d& ] t olnaﬂheulselcﬂﬁhafgn\pmﬂidng adheltapejatlwlygd?ﬁeqmme ajagunt of

BB PN P, B SR o
NMaRffakl 1B arARYr &RbeAimdar ttﬂ?ﬁresbﬁt AVeAIRH comgrlses the

enbodi ment the amount 1 s from about ), Y
boa@mmtga'ttor}wrb&iwen@b@mwm am@mé@ ¢<fg/ldkg/|dewLGG to an
000 The, f.0orm of stration
a8 el ot BPRBEEr 105 B ReoEBloh s ReS the
Cfadmﬁﬁétratﬁﬁl dfoatbLasi xa0? BRBRgMaydabEto &inf infdrity e
ampunt of LGG is admnistered in conbination with at

| ci9058he Buitalpa LQitidkAs siselniihe presenkinvediemmay include,
| g !
B R GRS B0, R AR AD, e

i nécamemosa:rﬁnéraalﬁ@lb awB(Emg\) , R aegdDit A rmgllmé uea of she ;
nutrltlona co te an cont ita et pes an
anpygaeat pvention % FHYRRIPGYRL O df%f?ké#ﬁ may PQH%EEO%EP
M R&hRkLs- I 19
vat%{ frorﬁbyggl??ﬂg b()fuBtdaqué??OO e?&piocﬁéé%ttrn)unt g&er
prkg ef hody petgt lpgr da_m \Mapyefmnmcﬁmmt of theoinsibotinn, 3heg/ 1

00_kcal,. The am)u of ca drate t ica
fr%%oa%ﬁtff%ﬂﬁ&og 569 P57 58 2% RR e oM s 2y toiRut 300 mo
aperdey @ﬂb’od&ﬁﬁélghlﬂ pbh@aw In aRother eRfitidahBht the 4MBYNNt is from
rot ei n, casein, rotein, hydroly zed&ot ein,

anabrwtaﬂ& wg, peirg QfoéJ \N@lght:ae'b@wm abeutadl mgarerdgnoijeody

g Q&he art, e.g., lactose, glucose, corn
syrufg F rmltodextrins, sucrose, starch, rice

sY[00053D! i Tise fantof Aémirnikteatidn of lWGGoaNdEEPLIA rethenyse of

us%g 1}1\?elgtlon |srnot Cl‘ltlgal as long as a therapeutically effective amount of
LGG is administered in combination with at least one LCPUFA. Most
conveniently, the LGG and LCPUFA are supplemented into infant formula
which is then fed to an infant.
[00054] In an embodiment, the infant formula for use in the present
invention is nutritionally complete and contains suitable types and
amounts of lipid, carbohydrate, protein, vitamins and minerals. The
amount of lipid or fat typically can vary from about 3 to about 7 g/100 kcal.
The amount of protein typically can vary from about 1 to about 5 g/100
kcal. The amount of carbohydrate typically can vary from about 8 to about

12 g/100 kcal. Protein sources can be any used in the art, e.g., nonfat
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vegetable oils such as palmoil, soybean oil,
pal nol ei n, coconut oil, nmediumchain triglyceride oil,

waizgis/1e08sikc sunfl ower oil, high ol eic saffl owePCoiUS2006/010415

and the like. [00055] Conveniently, comercially
avai l abl e infant formula can be used. For exanple,
Enfam | (r), Enfam | (r) Premature Fornula, Enfam| (r)
with Iron, Lactofree(r), Nutram gen(r),

Prmgleahln@y bfotein, saskiRy sSoprxt¢in) hydrohizedipretelin, cimiMeadtids,

h |1
S AT Bt kY d At SRt Esascian Be 8NV LeaTin g aRe e -

2NHCSECLRORE AN SR o0l BRI LRSS stiR e
cosrgtnimedhds temdothe like. rtopid sadadcas carabe @nyhisetliinghe art, e g.,
t t prevent syste | a n in formul

| et ieRis SHEhaRATIE Rh sabea e dmoldn) fogu ol
a%@@ﬁﬁwbﬁa:‘nﬁnb@bén@@'@ﬂdﬂuﬁﬁ MleiclsUnfloRaf bil ‘W@I@blelc safflower
embodi ment, the probiotic is chosen from'the group

cavikiagdithg lise. Lact obaci | | us and Bifi dobact erium
i on

[ I n.anot her,. enbadi nent, of th

o OPERL e R SR G REmRER R i valigble MR s Bflua cotoe,
t méécﬁﬂtor%xd@ﬁ@éeEhfﬂmeEhfému@ Pe&BiLreFdriula, Enfamil®
fornul a-fed infants. ypreblotlc known in the art

wi With enakaeipfrap®e Nufranipen®nberpastintl®, andiP S obse@
gh@vgf 556 Rlon e J&{hé,%’r‘\y‘%r uﬁ‘b‘% 'E’i‘/‘éhgbuﬂ S.A) may be

act o- ol i gosacchari |gosacc ar| €,
I ssuppllérnentadootasaitaisle devels of h&Bhand ILPIEIEA i whesl, in

| act osucr ose,. | pol i gosacchai rde, and
ge‘?T?PBceoP?é@s'ﬁﬁ%%m des. [00058] In an enbodiment, LGG
ej_ggglﬁb 'mslhec{ er‘nBoSﬁ’H@r‘ltrﬁt’thQ%\)@nﬁlen DE%G aid ﬁ@‘?ilﬂeA can be

sadmnlstered In co nation wth
ARBMbiney atithaomnes bemceﬁtmidntrmaﬂ prab@gidsstod it mir prevesd i n

o R Paialiondh foallaran ithts, ALY Brekiclfnowp inthe
carbivipbé abcéptabRah tﬁ&yer’ﬁao@mtenr@at@mn&méhé{%oanﬁent the

used in the present invention. For exanple, Enfaml (r)
LImpbiotiy is @heeen Hem dierayoupcsesistiag oé\.artobeeiipsiangnd

RSB T 22 h (he prosent Tnvention
[00057] In another embodiment of the invention, LGG and LCPUFA can
be combined with one or more prebiotics to treat or prevent systemic
inflammation in formula-fed infants. Any prebiotic known in the art will be
acceptable in this embodiment. Prebiotics of the present invention may
include lactulose, galacto-oligosaccharide, fructo-oligosaccharide,
isomalto-oligosaccharide, soybean oligosaccharides, lactosucrose, xylo-
oligosacchairde, and gentio-oligosaccharides.

[00058] In an embodiment, LGG is administered in combination with
DHA. In another embodiment, LGG is administered in combination with
ARA. In yet another embodiment, LGG is administered in combination
with both DHA and ARA. Commercially available infant formula that

contains DHA, ARA, or a combination thereof may be supplemented with
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[ 00059] In one enbodi nent, both DHA and ARA are used
in conmbination with LGGto treat system c inflamation

wonodenfizosts. I n this enbodi nent, the wei ght raPCo/Us£006/010415

ARA: DHA is typically fromabout 1:3 to about 9:1 . In
one enbodi nent of the present invention, this ratio is
fromabout 1:2 to about 4:1 . In yet another

enbodi ment, the ratio is fromabout 2:3 to about 2:1 .

| NL@Ceamhubéd in tie prisedt impehtidrneFoRexample, &pdarhil@:LIPIL®,
[ 00060] The effective amount of DHA in_an enbodi nent

of Whigh gonéaias effeaia lavets <PstH§7\p?rt0laARf/\ 15 epmaseialgapgilable
Pelnd el bé’Qﬁ%{plper&géd Bt 198 drfy OBY if 3% BR.RAF iftBntion.

y wel g n one e Iment o
i n[oeosepn lntdmaa ambodiméenst, botmDaldoand AR apeusded)irof

bod to about 100 er., kg of body |
Pms a@@ Lﬁ%f? toriErateyslemiBaRIANAIAR Ta/ASaRi. (g this
fr 1 : .
e e
armbduirg énbndnmmbadimemoﬁme presénbinvaiion, tAiS ratio gefrom

s SatipuRs fo SBaf% 10 T B SabhetRitadiast i8S ratiistiram about

AFQ\SltB a%'&bu@ﬂbpd!n'@ﬁé pafticllf PRISSEMent theeriioas absut 2:1.
tg&l cally from about 5 ng per kg of body wei ght per

0060hboline eHecting @@oungowHwo@wrv\@m@ndlrp@mt afdpe present

R TSRO EN ] e .
abghsut 130 my pee kgksf blfdyb%ight/\@dargd!‘éy pmro@&mbbﬂlrﬁ@mtd’f&he

enbodi nent, the anount varies from about 15

of'nb%raﬂpmél QRMPEY IHHOM P UK SUNIRETHY @‘é@odygwwﬁb@as/gay to

%ﬁfd d

varles p%rng?éo&]rbﬂ( thﬁﬁeﬁ%o@%ﬁ%ﬁgﬁﬁgwme
t carabonot |36@>mglbpat 1@ gn@pebkg pf hedy Meigrdpead alay tp(w@ﬁﬁﬁo mg
The

R bl oot bl v TS e bRbaisis the Ayl s
K cirdmtab o a8tm§ Pty I B ey ateightpaneayestsiurBotmgfodr kg of

present inventron it varies from about 10 ng/ 100 kcal
t dbehoyeigbbpagdavo kcal ; and in anot her enbodi ment

EBRAY, e RGO, K8t AR AP oA R 5 g e

anpuatticf isByificaly frbeuabdut 5 mg per kg of body weight per day to
about 150 mg per kg of body weight per day. In one embodiment of this
invention, the amount varies from about 10 mg per kg of body weight per
day to about 120 mg per kg of body weight per day. In another
embodiment, the amount varies from about 15 mg per kg of body weight
per day to about 90 mg per kg of body weight per day. In yet another
embodiment, the amount varies from about 20 mg per kg of body weight
per day to about 60 mg per kg of body weight per day.
[00062] The amount of DHA in infant formulas for use with the present
invention typically varies from about 5 mg/100 kcal to about 80 mg/100
kcal. In one embodiment of the present invention it varies from about 10

mg/100 kcal to about 50 mg/100 kcal; and in another embodiment from
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ng/ 100 kcal . [00063] The amount of ARA in infant
formulas for use with the present invention typically

woanieaz3dsom about 10 ng/ 1 00 kcal to about 100CTEK1000010415

kcal . I n one enbodi nent of the present invention, the
amount of ARA varies from about 15 ng/100 kcal to
about 70 ng/1 00 kcal. In another enbodi nent the
anmount of ARA varies from about 20 ng/ 100 kcal to

abaibut4B my/ 10ORcH talaboln2@ npgin 00 kehar Inerpadicakmt  of
the present invention, the anount of ARA I s about 34

ng¢mbedm%n of tb@@@%@ﬂntﬁh\@ntlﬁﬂaﬂte aaeHDT of RUpps ahont 44

Wit fd Begiont ai ni ng DHA and ARA for use with the
present 1 nvention can be made using standard
t e[000631 esThaamount of ARAIr infardrfoenalap ifer, usdajth tae pbesent

dded t he f | a _by lac] | ent anount
o1 NRNGAN tyPiGd vaden fighn FbBrE T Er?e/?@q,ﬁggll;ﬁf‘ab%mwn 00
Pre&fNin bﬁeté?'@ocfd?ﬁ%'r‘nlt Bf tHSpRREATY Qeﬁmﬁé ’a{ﬁcnﬁ'\t%‘f

contai ning DHA and ARA can be ad edtot orrrua
r e‘pirms fngmaabced dbvap B0 koabtoabaodit Tthmg/ €30 kel tlnanother

f at, .bl end I t for
i TRBaUES RN o dubhupriTh Eobyabell 2 mar bt Ree! i
cagbde -’W‘Mgml@@lkm‘é(rbdrﬂcdlﬁﬁe@bbdmhéht%tﬁ@’%@égémnt
of the present invention, sources of DHA and ARA are

s. iy e@tl%ﬂhe amauniof ARAyk abouti34sngii0 koads.

it i iearBEnaBLth ahp Rttt i Ehief B9 51§ and

r eARAefbﬁ ase Itheerpreséet invastnt camu@rnﬂiamwﬁg l%@indard
limted to only such 0|Is DHA and ARA can

naeghaidugs knewnri@am 8Ftm Fyre@sm ey websr@nebﬁae@qi%m the
t el rédpﬁaaHg%haé%@éuém dhBEnCEs &6k, dikh ﬂﬁgp'cﬁ?.c
odl ment of e an

in one e resent inventi'on the
f osunilosver ailt abnmsall;emsseh’am tabdatmulé. s &RAthéOexdmple, the

. e han, about EPA/ .
ol Bt DR SRD e B8n b B0 e SofluR BiisaRRcing an
MedeffdidRCakeaht ofGRe rBaf bf tﬁé'@%r@lﬂﬁ@%‘lé@ﬁorﬁ%%r@ent in
substantially no EPA. Anot her enbodi nent is frée of

éy@ﬁ

Efpeifarmulatw OHAeadWBAONt s of EPA are absent from

E@O‘)% 'ﬂﬁé QQQ%Q q_féﬁ—l@ rﬁﬁbﬁ&v@a% Bg%y %BﬁYéeSI'(ﬁ)oQNr? ]lcn the

nat i on
art. In an embodiment of the present invention, sources of DHA and ARA

are single cell oils as taught in U.S. Pat. Nos. 5,374,567; 5,550,156; and
5,397,591, the disclosures of which are incorporated herein in their
entirety by reference. However, the present invention is not limited to only
such oils. DHA and ARA can be in natural or refined form.

[00066] In one embodiment, the source is substantially free of EPA.
For example, in one embodiment of the present invention the infant
formula contains less than about 16 mg EPA/100 kcal; in another
embodiment less than about 10 mg EPA/100 kcal; and in yet another
embodiment less than about 5 mg EPA/100 kcal. One particular
embodiment contains substantially no EPA. Another embodiment is free

of EPA in that even trace amounts of EPA are absent from the formula.
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and/ or ARA provides conplinmentary or synergistic
effects with regards to the anti-inflammtory

wonropansizes of formul ati ons contai ni ng these agemtus2006/010415

VWhile not wishing to be tied to this or any other

t heory, probiotics such as LGG are thought to inpart
anti-inflanmatory effects in part through interaction
with specific receptors, known as Toll-like receptors

( THoBeB7PN It iebelisvicdcthabprovizisni bf thel corbmatien lo$ LG withtDHA
or indirect interaction between LGG and these .

r e%@H%ABA Riavidasceoraplimaniag: ar synefpisiic gifgets with regards to

t £ q ; i

SR SHE RGBT PREiits SERHhUBER A0 ot

s padiileinot Mriskha'ggctm Eertimirt?ﬁh}s&ul a:}yfrrgthter tﬁﬂ:,i mnbidrt;icg sﬁfh as
ot.ner ce ar eriec IS ou

£ 060 SrRBPUR Rl HRILATTGROBY ST TRF PR DG

| DRBR AR ERE ol AR BIEY R 1R on
al thersunfgcelof speoifigdminuunentelfst dDinédtanmindiozof inteeadtipndstaeen

Fo o RS 3hER Sl AR AR H PR Ry S et
phesehak ithAiteBARS irPtheCatdrafiBHTBf §BI9S expfedsio?l ifARESE target

during the inflammatory response and |iberate a pool

ofcellsedt inais spsicHicyptsiraetfonagnd resultiiehalieratian ipeangy

t f Ny : ,

oy P50 and ot BT Rer SRRICURE i RSP BE BB iythe

eimodalatiod®f infadnweliatignt he 2- seri es prostanoi ds, such
rost agl andi ns, thronboxanes, and_| eukotri enes.

Tri0B0BE] Cnratiast 4ve TRhyae ceUriAS RHA et BiosgBt fo impart
by AflaffRROR ottt 050, AUSRIY 1REpiodubhas pPBft.
adntiammaioty, fattyEaAd alediveiiAnediadorsdirpatl iyt lovosvif as eivo6anoids.
fatt ids,i t f thi d,. .

¢ RV ACds, GRS ARA. WREN 4l 1afRiEedR e pResplisiipid pool
ARS. celiGhe@brarit L ardrdehdéd Yuasd dse BIGHALRIY rkﬁs.é)onse and

el ongation of the w6 fatty acids into ARA,

i ibsraierapeelrfdreeaRA. ntloistigel ebARAnistbeameted upon by two

| Lo | : _
T R T T —
Dhthodoce ARpecifitespaictnuen opeicusatasidslirsdluding thdQtseries

conpl jinmeptary, actions to noderate the .
prostanoids, sﬁch as prostag}andms, thromboxanes, and leukotrienes.

These eicosanoids are known to have a plethora of pro-inflammatory
actions in many cell types and organs. It is known that diets rich in w-3
fatty acids, such as EPA and DHA, are competitors for w-6 fatty acids in
several steps of this process and, therefore, moderate the pro-
inflammatory effects of ARA. For example, w-3 fatty acids modulate the
elongation of the w-6 fatty acids into ARA, the incorporation of ARA into
the cell membrane phospholipid pool, and the production of pro-
inflammatory eicosanoids from ARA. The combination of DHA and ARA,
therefore, provides distinct, but complimentary, actions to moderate the

inflammatory response in multiple tissues.
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i nflammatory response in nultiple tissues.[00069] As
an alternative to an infant formula, the LGG and

WOQCRgAA3Ian be adm ni stered as a suppl enent noOPCT/US2006/010415

integral to the formula feeding. For exanple, LGG can
be ingested in the formof a pill, tablet, capsule,
caplet, powder, liquid or gel. In this enbodi nent of
the invention, an LGG suppl enent can be ingested in

CO[00062] i OAsvdr Alterhhiive twin irfaht foupplL 1RO LSG anal. GRUFA
vitam ns, or in conbination with a LCPUFA suippl errent

sUBRN ke asiministersaas a suppisMant nak ditagral
SR DS RERA PRyl o,
pr cénalbt, Ip_av\;dem)‘ Ilqlmtbeg'eal Instbrsvembbdm@ﬂpﬂsm imvestioh, ANeGG

t t b rovided in a for
ELgﬁ%@P@eﬁﬁﬁgpb%ﬁnéés@au SombInF IR Wiia ofes strien
f I
coggh kit suchldst=pRing ase%mdm @@gﬁem ?EUFA

yogurt, frul't juice, frul
tablumlemem,kswh afrabl@eorABA a conbi nati on thereof.

[ ol ; o1 AfeRer & Riogiteib e LRG ARgloh HRUFA are
foéﬁé’éﬂ"lﬂﬁ@df"ﬁ @ a"rtﬂét drrboﬁ%cﬁﬁérlmhﬁ&murtﬁéﬂ%crease

infant is breast-fed frombirth until an age which is
| ethe mrnbﬁbtbheo@l@@qter@wrwgak drormpasifieds pﬁéwesarretsent ingention

03B B TR AR EP OB e o

I n&@mmﬂ‘rg oft ﬂoﬂows.tm mmmla $evetdag@Rhiilkg y@gunrﬁbmeﬁl’d:@ Fruit-
ts)%er&gd nflammation in a fornul a-fed preterm.i nfant.
I n

als, chemable trhletpeRokie ofasker @i Ari nRNGHOR tharRe.

o T T e Hr sk i oty b AR TR D onEE
adamblodtmereidheonﬂahélspfbemeiaqﬁeldrff@mtbmﬂm troabothatr iearboslimbent,
/ or._ ARA t tially. isti
i S0 PP\ P BBb ST 48 Mg R oA S veor,

of ahd' s fnRefifed thepSfteNat WARhaME L GG bRl LEPYFAL GG
and LCPUFA reduces or prevents the systenic rel ease of

ondURpementatipnddeging.anmat ory cyt oki nes or chenoki nes

I B[ro%o%j ﬂ%&%&?uf%ﬁ?ﬁ'&?@ﬁgeﬁﬁ’g”ﬂeéﬁﬁgﬁnggveﬂg? n.dhe use

t hesaprises treating or preventing systemic inflammation in a formula-fed
preterm infant. In this use, LGG and LCPUFA can be administered to the
preterm infant in the form of an infant formula or any other suitable form.
In another embodiment, LGG can be administered to the preterm infant in
combination with DHA and/or ARA to create a potentially synergistic anti-
inflammatory effect.

[00073] In a particular use of the present invention, the administration
of LGG and LCPUFA reduces or prevents the systemic release of one or
more pro-inflammatory cytokines or chemokines in a formula-fed infant.
As used herein, “pro-inflammatory” cytokines or chemokines include those

known in the art to be involved in the up-regulation of inflammatory
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known in the art to be involved in the up-regul ation
of i nflammatoryreactions. Exanples include, but are

waaboshitsn3sed to TNF-a, IL-1 b, IL-6, IL- 18, aRdT/US2006/010415

GRO KC. [00074] Chenoki nes are a group of cytokines
that enable the mgration of |eukocytes fromthe bl ood
to the tissues at the site of inflammtion. Wen
produced i n excess anobunts, chenokines can lead to

damﬁoné Egahiphys inchslee buGa@mbt-Iineitett ROTNRCRIENES, IL-6, IL-
i S a chenoki ne mhlch recruits inmune cells to

th%8 sﬁﬂ GHOMKE| armatl on is the human counterpart

"SRRI 5 T TR0 88 e

i Mfdeulemtbytes fofrathd kyloo@ 00 theblisdursaatahb site exflvaftinmmationf
r\&rg“ese i nvention, LGG and LCPUFA reduce or
Pro é'C?s@'/éR exFesSranedRts. shemplines C&‘”f'@?%‘P damage of

' 'ﬂ@eﬂfh R Glth erI%té@Bﬁ@ddBﬁég Cﬂ’?@ iBEis Eﬁéﬁ@kin’é which
% t he

t he azurophlllc granul es of neutr S an
| yresswitseimmofingroals ic the, sifet oﬁjaﬁammaimgelhlsriéedwmm;e to

RS BbRBIPRA bR e o B B0,
ba@i@rslmcﬁwaw%laﬂédjﬂfr’f@ﬂnféned}éﬁpslfsmys peak as it
atterrEﬁs to destroy pathogens. Thus, the enzyne is

exi008e] y lnsaiaihermgm Odm&rﬁrofdhelpmsem’mmtartﬂnn EG6dand

e R EEte e of e RS BEHEERE AR PEMR A Al fec

byinfamitr ageerganiiron-tentiivirsepididiel lochteBlietiie ayuroghilic
10: 4, 223-227 (2001) [00076 As will be seen in the

e@ﬁﬁu@ ofingytierbils aad 13 Hsulyspsomes @f enareayian. clt uses
o THAPEEH bepldact, et oftridd (S finddhictol €48, The
[ rpmtiacecmhgpocmmommmﬂ; theof re‘amtsrwithaﬁﬂoblersmtoyisrh‘e@t&ra.
d to. that of t her'
o DA B R WSO U S et it Bl 89 destfoy °
S Upithegend eq*htﬁ\étthee'é&?/ve n@qg'éxtlﬁﬂiéli%seﬂl B@'aﬁnarl&é?gf and

vari ous toklnel s in the fornul a-f rat i nfants
menﬂamermim kredeeV efdMedeiiosarY. tMylonaftoxafaSﬂoancéAdgnOSIne-

" ke tbec i R SRR SRR it Bamagonar
enhaké miouse Modehef Pleurisy, MI 10:4, 223-227 (2001).
[00076] As will be seen in the examples, LGG has been shown to
reduce systemic inflammation in a formula-fed infant to a level similar to
that of breast-fed infants. Physical damage in the intestinal mucosa of
formula-fed rat infants was reduced to a level similar to that of mother’s
milk-fed rat infants when their diets were supplemented with LGG.
Additionally, CINC-1, MPO, and various cytokine levels in the formula-fed
rat infants were reduced to levels similar to that of mother's milk fed rat
infants when supplemented with LGG.
[00077] The following examples describe various embodiments of the
present invention. Other embodiments within the scope of the claims

herein will be apparent to one skilled in the art from consideration of the
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present invention. O her enbodiments within the scope
of the clains herein will be apparent to one skilled

wonodehie3mut from consi deration of thespecifi caPCoOWS206/010415

practice of the invention as disclosed herein. It is

i ntended that the specification, together with the
exanpl es, be considered to be exenplary only, with the
scope and spirit of the invention being indicated by

t h@péﬂlﬁéa‘tbnvwﬁ mracficd bbivetiheerstionngd discldsedtiereiexdtiglintnded
per cent aggs are given on a wei ght basis un]ess

ot mm%w digne tpdathamnyitia the Fmpa& bgiconsideied to be

de X A

t rEaPERy bB. FRRThL SpBp 8 B B R IO R B ek o od

t woy ﬂm)alaane wighefalloerthe ,exaerplSpr hyihe-&anhgigs ( diaperceatages
Ger mant nf ant ts re rand m%/ ssigned to
CTEh Qe HpiabaRi e Sy BeRneR Foetacar o per

group. Gastrostony feedi ngzxgtghieds the rat infant

"pup-in-the-cup” nodel, began on day 7 of life of the
r aiOQlei; Thie e}ammeslesm'bdsdbelinn@etiallsmdvmemods necessary to

st teﬁl fr 4 r]rn rse tlfons of ‘P a{et hgl e tub| n te
Gd J— PR{IBMYa-Ted fpRpAtabF
I Se@e?@ﬁ@mgl t\énl&&agw@@wlw(mwﬁi&e&ﬁqaﬂm cmvsaﬁiaaalt rats

nutrition vvhen It 1s |rrportant to mani puI ate
nu\t\’ﬁfq apaamiy: aﬁ@g@w tohva gastrasterpy éerdinggrovies avitidive rats

i so%J Eﬂ’ra e anes?’ @@f?&&%@%@@%ﬁ&?ﬁ M\%%t 39% 1 %g%ﬁg

}/vemedeﬁ begah eehfday 1 bﬂn‘? eemen@t pbupss Tae@a}s&betow fr?bdmg
ed the rats or the L r m nut es of ever ou
oot SR CoREHBR AN i SeRIoNAIcy BolBiEnd Lipgkdnat

ra\h%%l}ﬁs%uﬁﬁ ﬁgggwéé‘ ﬂé‘éggeo(:flilﬁé uF§ W%ﬁ%%&ﬁnﬁ%ﬂvﬁeﬂ model

gastﬁu@eemf/dewopmen‘mh pstritien eviferdit s |trfporrlant td minipulate

Dt O G olRrshion o BB TR S eelnge T B

of g4 M mdemeamdvassddnﬁ%hde@%df@famm@éth@é@wtiner-
One of the RVS fed groups was al so given a suppl enent

of Conirplleg SyFinge PUEIEAYeTEGaNNErieddp Hi fegeingpiuRgS anddvere set
RMB 18L8 %% ré‘i% ?@%Hé fikSPS0SHRRY e\%‘@ﬂ%\%gy Rgur élé wg[qh'i Gggendent

gast rost ony roups recel
f aflovaratec ﬂ\kﬁ)llmﬂ'iertreared rats of the same age were used as reference

controls.

[00079] During a 2-day acclimation period, the gastrostomy-fed rat pups
were fed with rat milk substitute (RMS). The protein component of the RMS
was between 30 and 40 g/kg/dey, which is similar to that of mother's milk
and is required for normal growth. One of the RMS fed groups was also
given a supplement of 1x1 0° cfu/L/kg/day LGG. The other group was fed
RMS alone, without LGG supplementation. All of the gastrostomy-fed
groups received the same quantity of fat and carbohydrates.

[00080] Lipopolysaccharide (LPS) from Escherichia coli 0127:B8 (LPS;
Sigma, St. Louis, MO) was dissolved in water by vortexing at a

concentration of 2 mg/ml. The gastrostomy-fed rats were given between
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[ 00080] Li popol ysaccharide (LPS) from Escherichia coli
0127:B8 (LPS;, Sigma, St. Louis, MDJ) was dissolved in

woavmriikng4vort exi ng at a concentration of 2 ngkai/usiiee/010415

gastrostony-fed rats were given between0.25 and 0.5

ng/ kg/ day of LPS via the gastrostony tube starting 2
days after the initiation of artificial feeding. The
pups were given LPS supplenentation for 6 days. This
dog25verl @l6trey/kyliey of LPE Viathes ga@t'rwomg tules s‘ﬂaﬁihgn% days
occasional  shivering, piloerection, and poor weight
gafiterghe injiationsf agd ifﬁ?‘gagmﬂ B PAIPSi WRIRIIINGhkPS

i i . I i 0 - i . .

t RV REhRIER T bl PYAE dof i aBRIPRd i F0fHdk o
weresuk in becasiadl shiveriag, pilveretdion, and peot weighbgaialbut was not
sodi um  The.

et WA SOn R heraRe ToBRANY lRUaBLRRY.
StRpeB1ft ABHRGrLsr tREBLIRY feam t%r@ﬁog,'-tlh@%t e{,pg {wsre

in 10% neutral buffered formalin I ntestli na
moeythahizgg withuargoveérdose obpentpbachital sediems tTheesmall intestine

- f . ELI SA. [ 00082] . Si
1oy oy BT BaRa N pREthres At e Rl iR A5
andhodemubd Btoredi 2h80° 0/ fdrlansyimeardapsBRY ELISAJoeM@dNR 10%

activities, MPO ELISA for CINCG-1 , and TNF-a and
deriitiad hetfeied feguplisfor gitestinabarrppiogyat-Hngdiver and plasma
r t I iakl SD). A one-way
ana?{%sﬁgr 0 a@?féﬁ%@%&ﬁﬁ%ﬁg@%{gﬁ%s&q{iﬁ A) was used

t J00682] M Bignmdstatiutatistical pfividre d8PSE, Ohitagas (L )Wess used to
pres?nt a n\% all treatnent groups. Exanple 2 [00083
THRANZERRAYE quhaé@lwétregasq{@rr@rﬁs@@pdanzy@@ itivitigs, MPO,
gr S = ; é u
e T T A o Lt LR T R A
c cdpdaveste reponiechas nfesthsrie$tandackedeviatioal SD)FiAyone-way

5 AR T NN L B
r aPhEHEenh sidiffidant FRSGtLd whE Ptése%ﬁml@ﬁgxenw%a@mbnwﬁdﬂ ps.

U
the tine expressed increase fromthe beginning of the
study. Providing LGG to gd&taneledhy-fed, LPS treated

p“[%oﬁbf' M ieQBﬁq%Yeeillﬂ@r&gg tl%gﬁect%?i% %n%he growth of pups

after gastrostomy feeding. The rat pups were weighed daily after the
gastrostomy feeding and compared to mother-fed reference animals.
Figure 1 shows that mother-fed animals grew more rapidly than the LPS-
treated, gastrostomy-fed pups. Line graphs represent the increased rate of
pup body weight with the time expressed increase from the beginning of
the study. Providing LGG to gastrostomy-fed, LPS treated pups did not
improve weight gain.

Example 3
[00084] This example illustrates the effect of LGG on the intestinal
morphology of the rat pups. The microscopy studies were focused on the
ileum because this is a region that is most highly susceptible to certain

pathologies in infants (e.g., necrotizing enterocolitis and nonnecrotizing
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[00084] This exanple illustrates the effect of LGG on
the intestinal norphology of the rat pups. The

wai2eren3sspy st udi es were focused on the il eum BETASI®6/010415

this is aregion that is nost highly susceptible to
certain pathologies in infants (e.g., necrotizing
enterocolitis and nonnecroti zingenterocolitis-related
perforations). Formalin-fixed il eum sanples were

endietdaredliiisrralaedigdrivratfonsis Fetraisfixgt feumisatipletowere
2030 Rei chert-Jung paraffin mcrotome, The sections

weSTBDERdRE ity AR GHiM SECiaRsole Bl weine 8035 Reichassdung
(B Alcotoie VT o S0 SRRNEREESHSH Bl BIbBEH 2T

ctrons o eum from rat pups
( FheynatoR@irPand ebsingH &&) stain k Fiyyretshphasha resul’tslmc this stain.

il t hel d cl
%eﬁ#ékepé%ﬁ»@'gr“%‘aew forB LEs-Hiepiedaal Bup thigr. A2

R h ;

L1 hyed dsing ot o ey Eithalin, GRE RGeS
I yeledring aﬁha@ytomasmmdmpa'ed totthe muitimey- rebrecheontrols (Figs.

DAL Fodlts o or Aol BHrERE st DPd Rt thef fbansion

CrfRhS [AMal m@pﬁ%% I?Fnbﬁbpl@sﬁfébyﬂd fn¥iltratd) etﬁmnfr@eéﬁhés

were absent in the r-reared control aninmals, and
atMusEHAREIMUsOs ANt ngeneralive shangehin ths qoypis inabwling

7 sl e P BB 8

Si Thdsar febturgd Wer@bbe@rﬁthe thesmuither-reared edntrol paimals, are
latter intestines, the netaplastic change in the villi

weltanveischiedhaEowe irgated WihEPS Rl LG (Hevwres 20-3R)- t-ﬁlée
;gﬁﬁgsfgal égﬁl\aﬁlg% Y E@sﬂn%ﬂ%b%a of @'giﬁ@ﬁ@é ngLfbc\ﬁélé

spectru as | Iustrat met apl a seen
i rredheed/td ailgvehsinular dptiadof mauﬂws limdk—f@:f raﬂpelps In the latter

gfife dbe it el BB EhSEiRe Iefn&af bétween that
I Rt ih s @esirehmAhBRoRtdiCardd LP$er§uﬁé\§r ﬁot&ﬂfﬁﬁb%@@ms to

byTi ter Zyme Enzyme | mmunometric Assay kits for rat

grQﬁMJh ap & WSt uBh @sdlusdratgdvoy thy lmmam%gw thanyilli, which
i on (B RN o0 oL 920 o and

derl ved froma linear sta ledrve.
[00086] This example illustrates the effect of LGG on CINC-1. Small
intestine and plasma CINC-1 levels were determined by TiterZyme Enzyme
Immunometric Assay kits for rat growth-related oncogene/CINC-1 (Assay
Designs, Ann Arbor, MI). Absorbance was determined at 450 nm, and
concentration was calculated using the equation derived from a linear
standard curve.
[00087] To further investigate the effects of the diets on CINC-1 peptide,
CINC-1 production was evaluated by ELISA in the small intestine, liver, lung
and plasma. In an initial experiment, LPS administration to rat pups caused
an approximate 4-fold elevation in CINC-1 over non-LPS treated pups fed

by gastrostomy (data not shown). As shown in Figure 3A, when comparing
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[00087] To further investigate the effects of the
diets on CINC-1 peptide, CINC-1 production was

wevealouassd by ELISA in the small intestine, |iyeruskangio4is

and plasma. In an initial experinent, LPS

adm nistration to rat pups caused an approxi mate

4-fold elevation in CINC-1 over non-LPS treated pups

fed by gastrostony (data not shown). As shown in

Fi gamms&ﬁmym hPSorexted papatd L PSIaB®B-tteated BRdIMmethbettd rats,

LPS/ L d and mother-fed.rats
. R iastinabEING de vl 8y B1laS AR Misian sinfiandyieraang the 3
t
o1 §t3Lbb (< oBERAG b et Rare tithg BIARERE 6 doup |
i réath e St 8 andGe LGG/eIrlveérRF@g 3E)andrp:la$ha$ﬁ|g 8€E) GINC-1

: fold
> QTG RAORS BouSer TR AIGR L 1P Rl i BT Fenipe
L%us%aﬂdw %OY\’?e%eNéJI[GfB' paniiswas SRMkRERHY %&Huét@&iw.th

3D), here used to determ ne whether the
prldBGoﬂgh:e bmge(Etg b)) kerexiseddo determing whlethar glae pretiictic

or By’ Ped R bigatinn rt RRBMRS g Ruichnt ol<Vafibn
TTD(tabpch)d‘ rﬂdtétymtfélab 8f CINC-1t \Ritts LP8trsdteeing Mﬁéﬁtdom ared to
attenuated with In the liver and pl asnma

supptherdad ﬁ?ﬂ’&ﬁ‘h‘sr féwb@d/v@ significamtieatienuated with @G%ulwthe
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r ewlhick vmes_lamsgmniar_ftb dmatedf incothens mllkdemdatqchm |Tri‘faetrewlts
" At thabh i nas 4 BhgBte S Suplantar Do R 8 foraul-
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intestine and plasma TNF-a | evels were determ ned by
Ti ter Zyme Enzyne Im’runorretﬁzizmﬂsaﬁay kits for TNF-a

\Apere SR txattiie (Mi8Rhtea i arbPit X5 BREE cclovels in

usihfzint F4te. SAT inesttifierdndgsiadrmhamMNF-bil&@as wek@ Beriithined by
curve. [00089] To further |nvest|tgate the effects of

t heteI7 g EzymerlramunemeiipietRickiisdar WaE-@ assat desias,
E%@ﬁ‘@ﬁ’&r E@Gp Wpr og)%t?r ?to A?n’éd Wﬁhﬁﬁﬁéeﬁ{r"&on
4 Ayasoalcllater tﬁﬁngthd&]uaimnr@rﬁbdmm Bi I@eaes’eﬁa_nda:ﬂ aatves
R R P ALCLSME N
production was evaluated by ELISA in the plasma and lung. Figure 4
illustrates the effect of LGG on TNF-a production from plasma (Fig. 4A)
and lung (Fig. 4B) using ELISA. Figure 4 indicates that TNF-« levels were
significantly higher in gastrostomy-fed, LPS-treated pups than in mother
reared pups and LGG significantly blunted the LPS induced elevation of
TNF-a in both the plasma and the lung.
Example 6
[00090] This example illustrates the effect of LGG on MPO levels. MPO

activity, a measure of neutrophil accumulation and a marker of tissue injury,
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reared pups and LGG significantly blunted the LPS
i nduced el evation of TNF-a in both the plasm and the

wouow/1183anpl e 6 [ 00090] This exanpl e ill ustrares/ushme/ 010415

effect of LGG on MPO | evels. MPO activity, a neasure
of neutrophil accunul ation and a marker of tissue
injury,was determ ned by a standard enzynatic
procedure. Intestine sanples were honogeni zed on ice

I nwls étevnitdPO alstdidard eAkyraatic pricedliteg ahtedtinglsamples
10,000 g for 20 mnutes at 4C, the pellets were . )

r e@@@p@m@ewe@ SRileat @/1iM Wﬁqwfﬁ%t ﬁﬁ?éﬁ%ﬂfﬂgﬁ'on at
br om [ 7. :
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COoRCANMiE atrh8Ru8hehdisn M@%Hﬁtf%daégﬁnﬁgghﬁ% f]b)ef. 5 inutes.

H2O2-dependent oxi dation of te
AbEle baprraatant waettbeminoebated i6 306016 water bathp for&dhaurs h MPO

| i tandard curve. Protein was, measur sin
© BBl B RRr B Grbetanti SR Bidelli BT BR00T- dnditers
| | dxigdtiont Fletrvctiyitizidhe. LA obaNEOWRRtdetéinyinkd at BSO nm
distal small intestine (Fig. 5A) and lung (Fig. 5B

VvrNd eqraparegewish giligapr staadard cvehErotein was measurec? using

gamgrqghgmbgpgjtii@'%;ﬁggglgto%aﬁups than in nother

reared pups an antly blunted the LPS
i rj@000d] el Eigate 6nilustratéXhenefisdt lof LGS dhIWIRO actbdity in the

intestine and |l.ung.. The reduced VPO levels in the

LS BRI Qaiestie g, R 208 96 1 3R 1 WPChSESOHeTene
e Hihenin SAAbABY R, LES 1S BapS MR PR Aother
i sregrad pups and 1643 Bigniicaofly biuatest thed PSS irfduced elduadioplof

orMES PRt dhE AL S bntetthil At i, HiR.Ficet M Elevets
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USA). Cyt oki nes/ chenoki nes were anal yzed by a kit that

i el gaawing thalllés redyers ysiergie iptramation imfpenuiadged
| SRy A o D gt b
Example 7

[00092] This example illustrates the effect of LGG on various cytokine
levels. Multiplex bead kits were purchased from LINCO Research, Inc. (St.
Charles, MO, USA). Cytokines/chemokines were analyzed by a kit that
included: granulocyte-macrophage colony-stimulating factor (GMCSF),
interferon-A (IFN- A), interleukin-1a (IL-1a), IL-1q, IL-2, IL-4, IL. -5, IL-6, IL-
10, IL-12p70, 1L-18, Monocyte Chemoattractant protein-1 (MCP-1),
GRO/KC (rat CINC-1), and tumor necrosis factor-a (TNF-a). The multiplex
assay was performed according to the manufacturer’s specifications.
Standard curves for each cytokine/chemokine were generated by using the

reference concentrations supplied by the manufacturers. Raw data (mean
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1 (MCP-1), GROKC (rat CINC-1), and
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performed according to the manufacturer's

speci fications. Standard curves for each

cyt oki ne/ chenoki ne were generated by using the

ref erence concentrations supplied by the

manuf acturers. Raw data (neanfl uorescent intensity)
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reduces systemc anmat |1 on
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[oq5T Fhess st Showiipark a6 rplemaniaion BpHTaB-fe8 ¢ he
infArts wédtﬁzed@‘éfe'nh@%ﬁé%rﬁéfbﬁ heGrsE:, m@meeuxtss hda& U 2Ye]

LGG treated r‘%roup and the group excl u3|ve
redysen systemig | ammﬂtmmeﬁmﬂulmwmﬂs t(adrbvel suhtcﬂtlson of

surrglegp‘rt% ﬁ%g k)f érleaﬁt%ﬁ%ﬁw 3 utﬁ% js |ﬂlfé$;? fb reSiits deseribed
herein through comparison of the LGG-treated group and the group
exclusively fed mother's milk. In several instances, administration of LGG
resultsin a pa[ticular inflammatory response being not significantly different
between the LGG-treated group and the mother's milk-fed group, indicating
a similar inflammatory response.

[00096] The invention reduces inflammation in the gastrointestinal tract,

liver, plasma, lungs, and brain and prevents or reduces physical damage
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between the LGG treated group and the nother's
ml k-fed group, indicating a simlar inflanmtory

woes@an3s4 [ 00096] The invention reduces infl aROBAUSZN6/010415

in the gastrointestinal tract, |iver, plasma, |ungs,

and brain and prevents or reduces physical damagein

the intestinal nucosa of a fornmula-fed infant. As the
present invention nay be used to inprove the

| 1ihltagTraEstinal ¢Ricisa 6 fotnula-fddirfant tASE BrleSent invention
prevent the onset of deleterious infections or

i IMAgHedised todowrpvethe indpeatopscenditen jma infpst, it may also
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Crféféréﬁ@@s h@%ﬁ%‘?M{éP@é@fﬂ@ré}? kS suﬁmlzéfthb%sem&%nrgade

references [00098] These and ot her nodifications a
vy theirenghers arh:bn@ nadsmmlom nwmdedhaharyy tede fanmetdanstitutes

adel &7 Ron G B Ine il b 2gplerge Hetafitkagpand

| Ipegtiviéidd owmbcdneu&efg}éﬁcé@rtl cularly set forth in the
apBended claims. In addition, it should be understood

ecthessrandhetheamesiificatiansanskyaniations todne present

qﬁ@érﬁ%ﬁqﬂgg b*éggrjﬁc iéq’\ﬁ? ko oi’ &dﬁ%{;\# H(IF% Hleeérqo\{vﬁhout

those o In t e ar apprecia
t mmparﬂin.g fromethei sr[grltohmbsa:cme ofrltheqorbs{emaplv@itldfv( anidreis more

i b T AR, Wil bl
t %Q%Pétbbél tmwpﬁoﬂfhetmo@er@ﬁgﬁm et 1 ﬂ(’p%&cﬂghged

limted to the description
véqoéh dhwhetenerkinresat. t EerftleenmmsHAmqss c@mdmanj sigl umthewré will

nnr ezt S8 MRl e M TRy SRE st oS Snlyna is

PIrRX &iteheed t@rmitqﬁgmvmnonfsosmqsth@ﬁdésctrrﬁdcanmmlch%pemd@d
fornula-fed infant. 2. The use according to claim1,
wisgimsn TharefareUibg spirit and scope of the appended claims should not

be limited to the description of the preferred versions contained therein.
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conpri ses DHA or ARA. 3. The use according to claim 2,

wherein the LCPUFA conprises DHA in an anount of
woetosaasn3about 3 ng per kg of body wei ght per #ay/usen06/010415

about 150 ng per kg of body weight per day. 4. The use

according to claim2, wherein the LCPUFA conpri ses ARA

in an anount of between about 5 ng per kg of body

wei ght per day to about 150 ng per kg of body weight

pefHAT IPCL ANGERSKES: according to claim 1, wherein the

LCPUFA conpri ses DHA and ARA. 6. The use according to

cl ai m 5,1. wherdse of h&G it ¢ambinaipawilbHA leastforenl @ROURA in the

1:3 t bout r di laim5s .
o SPERRES Pl medifameRl hitfe SERRBRNLateriioB. pp duction
abegbydtetic |rmanTrhgt|@r$m a%mmsﬂ!al’féd‘irﬁaﬁ{ aimb5, wherein

the rati o of ARA fromabout 2:3 to about 2:1 .

9. The l?se acfE'@ﬁ Hﬁ%@cs@rdmgat%@mﬂm&h@rmnﬁmLWéJ@n c
i nkh %Itl;@@ted or prevented in the
gastr testl nal tract, liver, plasm, |ungs, and

brai n of3 t he Thné ase actordinghi® a;lamn chbeobmghdz aCHUF A 1,
b T SRRy R BR 5 el oS
ac oRiighteridayabaibdul 150084 ?é?kﬁ%%b@ﬂ?%giﬂfpér%y' n the

medi canent |s bet ween abou x1 and 1x1 010
cf u/ L/ kg day. Theusqpeceidintioceaimn Agwherain dhel CPUFA

wh ; [ ' i n
aboof PcESPaRE Y Mo fEs HReE) HECLEG TR el R BEDLEY
acmg:htmrtdaydba’bmulwwmg penkg loé badpweightfpdr@ayi n t he
medi canmgnt about 1x1 08 cf /L/ g/ day..14. T

accor di g to &%F?ﬁfccﬂ’/\ﬁg}geo H%lﬁw\é’g?geém [EpUER
addbinppisas DHA@RArARAS at | east one ot her probi otic.
15. The use according to claiml, wherein

medi canént adti’ HemAPPQrdishioriaigs 5aWhPE%@tthQ)Fﬁ§'° of ARA:DHA
Pr &Gl Sbout 1:3 to about 9:1.

7. The use according to claim 5, wherein the ratio of
ARA:DHA is from about 1:2 to about 4:1.

8. The use according to claim 5, wherein the ratio of ARA:DHA
is from about 2:3 to about 2:1.

9. The use according to claim 1, wherein the systemic
inflammation is treated or prevented in the gastrointestinal tract, liver,
plasma, lungs, and brain of the infant.

10. The use according to claim 1, wherein the medicament is
incorporated into an infant formula and consumed by the infant.

11.  The use according to claim 1, wherein the amount of LGG in
the medicament is between about 1x10* and 1x10™ cfu/L/kg/day.

12.  The use according to claim 1, wherein the amount of LGG in
the medicament is between about 1x10° and 1x10° cfu/L/kg/day.

13. The use according to claim 1, wherein the amount of LGG in

the medicament is about 1x10® cfu/lL/kg/day.
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16. The use according to claim1l, wherein the infant

is a preterminfant. 17. Use of LGG in conbination
wai20ds/1as03k east one LCPUFA in the manufacture oPC&US2006/010415

medi canment for the reduction or prevention of systemc

inflammation in a fornula-fed infant to a | evel

simlar to that of a breast-fed infant. 18. Use of LGG

i n comiignat i j cast L ' .

manuf g?td'llr e o0 ‘Zﬂl%éng%.@‘%ré"@?éﬁi% ?I%'?ﬁg h‘eﬁﬁggég}&(lt:% h%%égament

padiigiohabncomprisés atrieast one iotherngrobiotiopr e or gans of a

formul g-fed.i,nfant selected fromth r.o consi sting

of _gas?'r’soi ntfé'ée( y%pccgqrgg}g, to 9'_@'@? ,1j Wﬁﬁ%\%ﬁ% oieghicangyt

beadiiona® copridés hﬁ@aéf‘oﬁ@?ﬁﬁl@ﬁé on with at least one

LCPUFA in the manufacture of a ned

_ | i canment for the
reduct i16n orThsr eseaccwding topigist & awheeimifee infantis a

[ | cosa of a formula-fed infant. 20. The use
a@{:egéﬁbﬂggpgucl aim 19, wherein the physical damage

conpri 4&s aLdﬂeeafrlL@% infcdrﬂilﬁl 'nﬁﬁdsrlom)ita%mle@tm@fﬂ!_(?lnue‘ﬁb\ in the
the | am na opr i aly opl asmacytic infiltrate, .
t m%ﬁ‘h'i??ﬁi“'@f 8*{ % Eﬁ%@ﬁ@%‘ﬁﬁaﬂ%%mﬁlon ¢ PERMesHion fisystemic
a o 1 - 1 | 1 I _
- HASRIRERCH e RunfIBES int@ttoX I9uRPSRARE o Mt Ao hreastfed
omgantCPUFA in the manufacture of a nmedi canent for the

reduct iygn of i s 1 he stem ¢ rel an
or mor dSpr o Y FHRG Bohbafrh HEh el st Bk e B AT e
f ramuksctliedofi an fraslicar@@nt fbh ehel i L ti6 R o iphgvertiodl gfi m 2
1, wherein the pro inflanmatory cytokine or chenoki ne

cHHBMNERLOL RS OhBloze QEyans: ele forbiiafied Bfauipselected from

REHRUB UYL oBetrbhigetil ket e BB, e

shsteni c rel ease of TNF- a, IL-1 b, IL-6 or IL-1 8 is

[ nauceianr MRS o iadiifyih ot fagt Bl CoEATh e

t mensfesttens of a alegi@zanent for the reduction or prevention of physical
damage in the intestinal mucosa of a formula-fed infant.

20.  The use according to claim 19, wherein the physical
damage comprises a clearing of the cytoplasm, expansion of the lamina
propria by a lymphoplasmacytic infiltrate, thinning of the muscularis
mucosa, increased number and branching of crypts, and/or increased
mitotic activity.

21.  Use of LGG in combination with at least one LCPUFA in the
manufacture of a medicament for the reduction or prevention of the
systemic release of one or more pro-inflammatory cytokines or
chemokines in a formula-fed infant.

22.  The use according to claim 21, wherein the pro-
inflammatory cytokine or chemokine comprises one or more selected from
the group consisting of TNF-a, IL-1B, IL-6, IL-18 and GRO/KC.
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of GROKC is reduced or prevented in the intestine,
liver, plasma, or lung of the infant. 25. Use of LGG
wonomwankizmati on with at | east one LCPUFA in t heCT/US2006/010415
manuf acture of a medi canent for the reduction or
prevention of the systemc release of MPOin a
formula-fed infant. 26. The use according to claim 25,
wherein the systemc rel ease of MPO is reduced or
preverd®d iHhhe Hee pacersinthie ¢pin dagwhereindhe pysiamic release

of TNF-a, IL-1B, IL-6 or IL-18 is reduced or prevented in the lung, liver, or
plasma of the infant.

24.  The use according to claim 22, wherein the systemic release
of GRO/KC is reduced or prevented in the intestine, liver, plasma, or lung
of the infant.

25.  Use of LGG in combination with at least one LCPUFA in the
manufacture of a medicament for the reduction or prevention of the
systemic release of MPO in a formula-fed infant.

26. The use according to claim 25, wherein the systemic release

of MPO is reduced or prevented in the intestine or lung of the infant.
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