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USE OF LACTOBACI LLUS RHAMNOSUS GO | N COVBI NATI ON W TH

A LONG CHAI N POLYUNSATURATED FATTY ACI D FOR THE
TREATMENT, PREVENTI ON OR REDUCTI ON OF SYSTEM C

| NFLAMVATI ON | N A FORMULA- FED | NFANT 5BACKGROUND OF
WOROWNASRITI ON (1) Field of the Invention [ UG SHfe/c10415
present invention relates generally to a use of a
probiotic in conmbination with at | east one | ong
chain pol yunsaturated fatty acid in the manufacture of
a nmedi canent for the treatnment, prevention, or
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restore and mai ntai n honeostasis after invasion by an

i nfectious agent, antigen challenge, or physical,

chem cal or traumatic damag . Local i zed 15i nfl ammati on

i s contained i n BASRERAUNDRAGITHIE RMVENTERNexhi bi t

varM ng [51¥| Lhgdpdi ng redness, swelling, heat

and & he inflammtory response is
gen[ﬂ{)ﬁn] y Clowesprdeerddnentiearelbips mespailg & & ose of apyobiotivein
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i mune st em causes da e wn tissue by

{1 el e ieRThR R TR e el et i cct od o
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bodg than the 25agent itself woul d have produced.
hallenge, or physical, chemical or tfraumatic damage. Localized

inflammation is contained in a specific region and can exhibit varying
symptoms, including redness, swelling, heat and pain.

[0003] While the inflammatory response is generally considered a
healthy response to injury, the immune system can present an undesirable
physiological response if it is not appropriately regulated. 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 inﬂammétory 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 humber
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[ 0004] The inflammatory response has been found in part
to consi st of an increased expression of both
pro-inflammatory and anti-inflammatory cytokines.

%t oki nes are | ow nol ecul ar wei ght, bi ol ogi cal |1¥s
Y1 PPt ei ns i nvol ved in the coor dinat i on’dfUs2006/010415

i mmunol ogi cal and i nflammatory responses 30and
comuni cati on between specific immune cell
popul ations. A nunber of such cell types produce
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Jeschke, ef al., Insulin Attenuates the Systemic Inflammatory Response to
Thermal Trauma, Mol. Med. 8(8):443-450 (2002). Although enormous
progress has been achieved in understanding the mechanisms of
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. 1t 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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20system c inflanmmation, the nortality rate due to
this disorder remains unacceptably high. [0007] Oten,
whet her the cytokine response is pro- or anti-

i nfl anmat ory depends on the bal ance of individua

WO2P¥OiYahi sns that col oni ze the intestinal qq}ﬁé‘iﬁ"“{i‘t"m“s

any particular tine. It is well known that 25the
nmucosal surface of the intestinal tract is col onized
by an enormously |arge, conplex, and dynamic
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Al l er uced Probi otics, Lancet, 357:1057-1059

( 2o@qtﬁmepw©31hw@ & (ﬁp@mﬁs\sg@ﬁm@nﬁoqmr & efralilewdfpsthe
t

B

conditedtioasAwiu. fgvu bllutrb%&éfiii@ﬂal(%@)aﬂm ‘iﬁm;t.mOpsidemblet) ot h

oo b el S S Bl bl £ o) Pl
( cohmtwnealt}nesmmsstmabnmmﬂor@andzthe dﬂwwsblqnspulhhm obealls in the
o Ao R 1 590 RSP IRl e
( 20Paxnerks orfthe FProteotist cfdhalbloat: Report on the Danone Symposium
“The Intelligent Intestine,” held in Pars, June 14, 2002, Am. J. Clin. Nutr.
78:675 (2003); Hooper, L.V. & Gordon, J.1., Commensal Host-Bacterial
Relationships in the Gut, Sci. 292:11156 (2001); Haller, et al., Non-
Pathogenic Bacteria Elicit a Differential Cytokine Response by Intestinal
Epithelial Cell/Leucocyte Co-Cultures, GUT 47:79 (2000);, Walker, W.A.,
Role of Nutrients and Bacterial Colonization in the Development of
Intestinal Host Defense, J. Pediatr. Gastroenterol. Nutr. 30:52 (2000).
Additionally, the gut microflora has been shown to elicit specific immune
responses at both a local and systemic level in adults. Isolauri, E., ef al.,
Probiotics: Effects on Immunity, Am. J. Clin. Nutr. 73:4445-508 (2001).
[0009] The gut microflora in infants is well known to be far less
developed than that of an aduit. 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 microflora 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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10evi dence is emergi ng which shows a strong interplay

or "cross-tal k" between the intestinal mcroflora and
the diverse population of cells in the intestina

mucosa. Bourlioux, et a/., The Intestine and its

MOXeF 1184 are Partners for the Protecti on ofCHEE006/010415
Host: Report on the Danone Synposium "The Intelligent
Intestine,” held in Paris, June 14, 2002, Am J. din.
Nutr. 1578:675 (2003); Hooper, L.V. & Gordon, J.I.
Commensal Host-Bacterial Relatiagnships in the Qut,
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and the gut microﬂora largely participate in stimulation of qut immunity,
formula-fed infants are more likely to develop inflammatory illnesses.
Many of the major illnesses 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
occeur 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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10formul a-fed infants is nore diverse, containing

Bi fi dobacteri um and Bacteroides as well as the nore

pat hogeni ¢ speci es, Staphyl ococcus, Escherichia coli,
and Costridia. The varied species of Bifidobacterium
W@ 20013860l s of breast-fed and formul a- f ed BGI@3006/010415
differ as well. A variety of factors have been

proposed as the cause for the different fecal flora of
15breast-fed and fornmula-fed infants, including the

| ower content and different conpposition of proteins in
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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
probictic bacteria. Probiotic bacteria are living microorganisms that exert
beneficial effects on the health of the host. Lactobacillus spp. and
Bifidobacterium spp., which are normal inhabitants of the healthy intestine,

are common species of probiotics.
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10i nfection of the bl oodstream by toxi n-produci ng
bacteria, where the presence of pathogens in the

bl oodstreamelicit an inflammtory response throughout
the entire body. [00013] Premature and critically ill
Wof 2401336 so represent a serious chal |l enge iPCHER2PSO0G1S
devel opi ng gut inmunity and preventing systemc

15i nfl ammation. Pretermor critically ill infants are
often placed imediately into sterile incubators,

where they remain unexposed to the bacteri al

pop @R 1B nsUieTtURRigly, Herearea Yoyy favepublished studigsanithe
nor apkikaf &@cﬁwgmﬁoticTﬁgéléﬁéht%@% mfafdté‘fpﬂg&st&n?c., ef al.,
nat ural col oni zati1 on process. ese Infants are al so
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ar e (270de¢n Eneiu faiss ekhdwn atean sheotapaabilindfaprobibbesal ragulate
rat her .t han.nmother's mlk. ch of .the f.
ol Bosthan P Bten 3o e ingif dpatiab 52 el Bt AR
: _rrPrea@en‘aqto dbt_l’nesorgausirrﬂgfamts.flreci pitati ng 000141 O

| -t hreatenin te cilin t1qQn. : e
by 049 VBh e oRPe}S TGHT SCTles Pt P R OF brabiE gp o
M CrPQitgard séFrovBrdidlr Ful axdrasle] afled studg cohéladedtifabehe
adm ni stration_of pr%FJ %&)? bacteria. Pr Ogl oi1| c
bac BefHstEgtion|of giangaig ip QANIESTHPPIGRENtER My
bengfficebabtefiihesdts 00 SRDIRRbENHRIMbIGIIRIEJuced the

Lact obaci |l lus spp. and Bifi dobacterium st. whi ch are
nor REEValeRRaIsT pasrcoMital disrheaLommarecthwisa piasebo 3gapwedra,

CONMyDRy ée@fée%ﬁaggéfmﬁcmi'a_e@r% bfﬁ&%%é]sﬁépwowhat ely,

there are very few published studies on the clinical

ef f terophilusitofgoisdn slespiial ferritraventionat Diamaa and
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T} R0IRL Y EAIGRR RSy BIDSha AR EpbBme My Esmula, J.
Med. Assoc. Thai. 82:543-48 (1999).
[00017] U.S. Patent App. No. 20040208863 to Versalovic, et al. 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) fo 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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[00016] Results fromstudies regarding the effects of
probiotics on infants are coritroversial. For exanple,

a 1994 study concluded that the 10admi nistration of
standard infant fornula supplemented with

BOF0¢9BEEt eri um | actis and Streptococcus t hdiGRIPRINCGEI41S
reduced the preval ence of nosocom cal diarrhea

conpared with placebo. Saavedra, J., et at, Feeding of
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between the gut of an infant and adult, and the | ar
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Pat and LASBISOR. cazi@@demwmrdlwaﬁoaaeﬁecém He, a%uﬁtﬂ@& cell
L0 pndBlbeds bekayed ¥ Al mﬁa EtoBhEN Y e%s'\m |@mmat ory

processes assoclate bacterial l y-nmedi at ed
di sH¥920] n Vitlal additionaliyt notpe that LK from @yéam@@epses @hg

andbacteria mediate a pro-inflammatory effect rather than an anti-
inflammatory effect on immune cells. Vidal app., p. [0003]. Thus,
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 L.TAs [of different bacterial species] cannot be
predicted.” Vidal, et al., Lipofeichoic Acids from Lactobacilltis johnsonii
Strain La71 and Lacfobacillus acidophilus Strain La10 Antagonize the
Responsiveness of Human Intestinal Epithelial HT29 Cells to
Lipopolysaccharide and Gram-Negative Bacferia, Infect. Immun. 70:2057-
2064 (2002).



10

156

20

25

30

oral cavity of a human. The net hod conpri ses
adm ni stering an effective anount of |ipoteichoic acid
(LTA) fromlactic acid bacteria and/or adm nistering a

|d bacteria that produces LTA. The
app%l ca?&on al so notes that these conpositi oPCT/USZO?G/ 10415

nodi fy bacterial colonization and 10i nfection during
t he neonatal period. [00019] The bacterial strains of
Vidal's application were Lactobacillus acidophilus and
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ﬁ];];‘zgaiﬁmne poesemtidin sarl redmnonﬁieyﬂeamemﬂamgmtlanah a formula-

_fun% | differences between the infant gut and

I mmune System conpared to those of an adult.

Thejosb23E, TmméthMEiémMsmdlr@ﬂ@di to 2880joLLES iar

2? ;J cl‘eotg?%g:iﬁlgtllq_ qgat Bhst onn%tlng 3{15”1 powunsgtura"%ed P tahcled
{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,
fungs, 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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infants. It has not previously been shown that LOG
exhibits a system c i mune effect on fornul a-fed
infants. In addition, it has not been shown that LOG
suppl enentation in forrmula-fed i nfants woul d prevent

&0 HedUeB4systenic inflanmmation to a | evel sPEH/TVRPOGOAN41S
that of a breast-fed infant. 10 Accordingly, it would
be beneficial to provide a nethod for reducing or
preventing systemc inflammtion in fornula-fed

infants conprising the adm nistration of L%@SUM\/A Y

oF THEPHRIERTheNdratesyr Qe eefigameRietisriedugtion or
pr e%‘?é‘len‘tsﬁf'{ SNbhyRItal 8aﬁ*b?@ﬁwt @6 ihtesinal BNRbsd B8 orftfuld-fdd

in conmbination Wth east one |ong chain
poI yfastat urated fatty acid (LCPUFA) in the manufacture

0o dzotﬁigﬁrlcafﬁé‘&rés%t |¥1{?§1t¥ofx‘?§’5f§3%‘irect%% %%b‘ﬁ?ng_l; in,

stemc In ammation 1n a fornu
| nf @;pmblr[emoom a¥teaspres Emg dhaineralyinsatusater $attydagidct ed

I ongl'eﬁgl}:% in Ltf%unsa'\'& %crtgrt%gfg'a?g%#ig&g%%ﬁ ﬂ%ﬂ%ﬁ%ﬁ Qng&te he
man pfaehtios obﬂweesya’eﬂllc sleade dfmnetdwnwredln@—unfhmmmtory
f | a-f ed
P S o oS PEEh A DR D 5, Lo e
Id nf @2027{] OOﬁﬁébreéédlf |ht£%’g@hllsl adsdsh@allyei?eaﬁeditdm&mbicﬂ nEGin
irec a 0 n conhi na
A e e e S B A SRR R
( LCRUEPYUFANIntthe neumdasewre aédisaent eatientdctiontdie
reducti on or @lreventl on of inflammati aasqa@g e. or_nore

or gRHRYEHHOR Of iRy ieITie EPIeaReA1imyapeiey { ie? (Y-
congdebinfdig. of gastrointestinal tract, liver, pl asma

I ungqgm and brain. 30[00025] In anot her asp ect

pr e SQON28] nvAMENY the several edvaiiages pupddo be a@bjeve% bv the

”B!'éé%ht fP;UeH\ﬁ&nh #t%dﬁc%@%tr g?élfén s"%&té?ﬁ‘i@'u’iﬂammatlon in formula-

pO unsat ur at ed att acl
chigfants Biﬂrﬂ@ern@@mf@wmnveahon UEes gepiegaiig systemic

pr e\fﬁl%ﬁ’!n‘?é}'o‘ﬁfl? E{Pﬁﬁhglalf?&i HIBAG0 bleddI Sinil 85 iHa0 B o BHERE R

or nu
infant. The invention may reduce inflammation in the gastrointestinal tract,

liver, plasma, lungs, and brain. 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-
), interleukin-18 (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 ilinesses.



[ 00026] The present invention is also directed to a
use of LOGin 5 conbination with at | east one |ong

mof,}b/ﬁgd3yunsaturat ed fatty acid (LCPUFA) 'npé'lhﬁszooamwns
manuf acture of a nedi canent for the reduction or

prevention of the system c rel ease of one or nore
pro-inflanmmat ory cytoki nes or chenokines in a

formul a-fed infant. [00027] The present invention is
additionally directed to a use of LOG in 10conbi nation

with at |east one |on ai n_polyunsaturated fatty
aci d (LCPUFARIER Qﬁﬁcﬁﬁ?ﬂ@&k@g é’YE)DRAWIMS:anent for

t u t e
00RO A s STy LR
AFRIIGNES 8 %@wmade ttathea‘ntkafgeg deseriptions taken mbmmuml:ohy
tWﬁhWé %ﬁankﬁé W*ﬂ§ reduces or prevent.s

n n f or

stemc | mul a- fed infants.
F ael Elgmeﬂriﬁtsmatea theeffeciosf UGE onest Lup grogtent s

BB A oA rdig? BURSL S . The

i [006B1] orFigurg 2rithietes thelciegedf LQ;G bR thé fhtestmal
asny,

t t It t [ i
PRI S it o106 R aiapleded by PritaGraioba Bhihe intostina
2fissueamidieP SonditicnBa inflarhaoRnkith &F willRilr ﬂfésad?ﬁ*fs (J%f’i'én
daﬁ}% in the intestinal nucosa of a fornula-

Additionally, the invention reduces or

p[msa} S Faé‘tﬁe@ll@aﬁ%ﬁes‘%ﬁe%b@éﬁ.@ﬁ %nfcg{éJ HY an‘f%e\é

C% %klnes and chenoki nes in fornul a-
ko)

(R ghempsitragiapt-d CEING-4d peptide proction)fom the
| tedtihe %’Iklg NAYL Gydr }g: glﬁz pi%éme@ /&s‘b L%ﬂgnc?f?iﬂg gfﬁ S ‘ﬁ!? at ed

oncogene res
neRZYme- lﬂﬁ@érmunﬁmr@em QS@Yl(ELl%’m&t ory condi t| on in a

06828 ol B4l GRER B AR e
DrtasiBi@Sg. A} and lung (Fig. B) using ELISA.
[00034] Figure 5 illusirates the effect of LGG on intestinal MPO activity
from distal small intestine (Fig. A) and tung (Fig. B).
[00035] Figure 6 illustrates the effect of LGG on cytokine abundances.
Figure A shows cytokine levels in the fung 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 that
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.

16
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[ 00029] For a nore conpl ete understandi ng of the
present invention, reference is now nade to the

foll owi ng descriptions taken in conjunction with the
acconmpanyi ng drawi ngs, [00030] Figure 1 illustrates
MHE2004/11883% of LGG on rat pup growth, expressBl/HR20gRA15
wei ght over the tine course of the study. [00031]

Figure 2 illustrates the effect of LGG on the

i ntesti nal norphol ogy of the rat pups, as depicted by

hs_of th t diti
%t E R S VR R R
L GCCmddd@388hs hd@vdratidng bk 4sineatighn tHasscobé of theddpdedean

cyt oki ne i nduced neut rophi l chem)attract ant

DB BRI PR TS OHeST o ECE, FoRLICRIEG SRpoCic) 4hd

(Fi @reddht inRbRRIFPart istiosel iRbBHateUstidusifibm Ble fofibwig
enzyme- | i nked i mmunosor bent assay ( ELI SA)

Fi gdeteilad deseripfipat Hds fthie @N@éﬁoo@ﬂoy@@@ qi@rdﬂ[\w@k!" in the

pr OQHQ%H@%%F%B%%?“ Ii({n': ik Gr deik S8l e X di:ntwents

usi ng ure ustrates the e
of @ and lsmatdntendgd w@nény ithﬁ-i b@adebaﬁp@ptﬁtcﬁlth% fregsent

'ntﬁ% &(Flg A) and lung (Fig. B). [00035] Figure 6
|1 UStrates the effect of LGG on cyt oki ne abundances.

F| gure A shovvs cyt oki ne |Abbeddationst he | ung and Figure

D S RtRef Ll RS LR od bR BB pBETALE R

Ref EEetbbacfmmwhwﬂrﬂosbeG@dEHUFﬁd etbmj thdio polyensaturated fatty

enbodi S he i.nvent, on e exa Ies 0
ot eRanEES iholReenRg L e o ol SRR aCly
way omrfaceix Rl @Rk iGducel rtdmarobmvermnmaﬁractem B (BROVK(a,tgrowth-
of the invention. ct, it w

t t
o LelateR page e ELHA (Vi ik Mt go S RoR Assay JRL-PCR,

and rp@kdedtrh e Sip i agmm@ dhairt ﬂé@cﬁmﬁmVA rmmts.mf
wi t hout de art| ngg romthe scgpe or Spi.ri

i nvEREANGR: SPeplanAaidgryiationsaf r@@fqiﬁtr%gwt%e‘actar FRMS, rat
des giilk ReBsioteP MHO, Ghylop&idiRe! TERS, Tohake Pecdiiod; BRA,

anot her enbodi ment’ to yield a still further
enb@@Pﬁ@?ﬁﬂtaqr@'%B@;‘@"ﬁ sSebxgeRoicE % ARA.GIagjonic
Thuggigit is intended that the present invention covers

such nodifications and variations as conme within the
scope of the appended cl ailgfindi®st hei r equi val ent s.

| nVEjI:] tofﬁgtec*ﬁe tgfn‘é?f)%e ic?RiLafs E‘?ﬁkﬁ%ﬁéaﬁté}ﬁ Mt%%@ﬁé

are inor are obvious romt
f ol bemefivial Bffectaidndtie destth bpthedwst. | t is to be

e gm0 1 @R BlepL ARl B st lToB indk byt tha
enbetiihotdssthe mrgywthamd/orsactivty mfr[trehndmk as limting the
o omﬁiﬁp Chge Ifwerterﬁetlf)e teren{reétpn\é 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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10[ 00038] As used herein, the follow ng abbreviations
are used: LOG Lactobacillus rhamosus GG LCPUFA,
| ong- chai n pol yunsaturated fatty acid; LPS,

L\]{é@?@‘g{%%&?cchari de; IL, interleukin; TNF, tu[;3?15!8Eﬁ!”)qmm15

actor; CINC 1, cytokine induced ne
chenoattractant-1; GRO KC, grow h-rel ated oncogene;
ELI SA, enzyne-1linked i mmunosorbent assay; RT-PCR,
15reverse transcri ption-pol ynmerase chain reaction;

A al vei ) . _ : iation:
AR OOPEIE) TR Srl pHUeh R Thodld O Srtifucty jRtasy)
subgtisardere or apmiomoicpdiseane eraseditivn fyouglosemejaktion.
rec ; j at ' j.d: ;

docjgg%eg aeﬁgﬁe@c%g;&gﬁg& ngg%coﬁi?égghr [:neg}éllé &£ lating to or
20Defffieniing beentifOP®BO] The term "probiotic" neans a

m cr, ni hat .exerts bepefici.al effects on the
nealdibad ", TR e FER AP Rl b G el B amampunt
a németdegdistin bhempasdmengoednestliationalf tisd disthsy, disotde, or
growt h and/ o]{ activity of probiotics. 25[00041] As
use&ngfoé?%? tpﬁéj’ste@rsﬁwo"'f’?%‘ﬁ{?mg" means aneliorating,

| MPITGOO4BY OThé BIBAYPIAET HéSRASEInf4H BOFFIBEoreDthe RHIRIF AR
a_di sease or condition. [00042] The term "reduci ng"

of (
meard i eel A 9RSEHIOMn extent, anount, or degree.

[ 00@dgtiar] heThS i HrsteRlcaRd a HRMISthhPisI6hah aBbOflear
a di sease, disorder, or synptom of a disease or

con@%ion through sone action. [00044] The term

"sy i@ " | i vl .
i} OIS ASBSLPRACIEYE, Rral BRER P PSariCa Bbmpositon
" t héhad satsfiesdhe puithbrenviremantsui@n infahby beinga sabrsiitute

t hat,.n, ik N [ tnQr diat | .
o o gtttk Cir e | FREG KHAER, tngloob AR bR Bfbrg forklaa i
condictatedh by flgofedeial Tmlatmnmsepiostheat @1 CrEdhSationnfl GOt

bor %@,eén%r ’FO?t hFhe%%q'egala{ighes g’é‘h@ rﬂgc?rlén frieﬁt?%e%ljn? Hﬁneral,
and other ingredient levels in an effort to stimulate the nutritional and other
properties of human breast milk.

invention

[00049] In accordance with the present invention, a novel use of LGG in
combination with at least one long chaih 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, ef 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

12
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10[ 00047] The term"infant" neans a human that is |ess
than about 1 year old. [00048] As used herein, the
term"infant formula" nmeans a conposition that

satisfies the nutrient requirements of an infant b

B WP/ H3B¢bst i tute for human milk. In the UREEES2006/010415
States, the contents of an infant fornmula is

15dictated by the federal regulations set forth at 21
C F.R Sections 100, 106, and 107. These regul ations

define.. ot.h
oo PRGHERE8 PELAPLEMon dhilprT &6 JRNE Rl Bl ucosal
Inut Kn'min!ucmadas;:tgull’adeg)mtdr SGGI tsdepwltader&trdhemtfzgafl}]dny aa&brl’m | k.
nventi on ccordance W,

| v atarn TPk S0 Cllkeff BoS R s PR el BR AT ER Bat0s.

| eassoomg | lanBe gb@bﬂthmhmaatwfr@r@@mzaéltyyef&@n@b amount of
(LCPUFA) in the manufacture of 3 medi canment,

t r ehifRiEY GPIEs ighveRn aputdui & qnck m@.mrfﬂl@#a daygfor
for HH'nﬁaﬁte% IaRbaak eh%%df?ﬁéﬁ'ﬂ e SO ﬁﬂven@ﬁ{ &9\9&@93'%@

IS a probiotic strain isol atecrg fromhealth [)(/ human

i nt adminigirationgf hetwaengpoug1xtd° eeddIx1A” gud./kesdaehECne.an
S, OftgardO9h Z@t M@%b&ﬁm@ﬁb tH@Br@Eer}tsfn\;é%Sh Bﬁmpnses the

i ncor orat dinits ent erence t
L%aﬂ@lmﬁﬁtwaﬂﬁﬁbt)'d hﬁ@% C%tr’h/kgipl@y Le& togaandpfast.i n t he

e B2 o) 5 @bfe EREURA Secfiih B pRERRF bk inciude,
s ur bivee r@@fimiteti i odingiei¢ acidpgtindleidiagicd ladisicaeil, lipolesic
Lo 1P, oS ot B i, g a0 SR hOutd B,
muc pesknt imvention; es plfestve. anh@btios LGERIEAN mayl coiréspandedo
PRS2 BLL GEO DoRTBCUb S o B8N 8
of kénef bmmamargbhperaidyh din ape ghiboaingntef trecihverdionnthent
1x 16'1’?”@?3 %ro?rﬁét}@&og?lg Ipte? kg %If tl)\e y”w&BRP perl J(a%rqgf a%ggt 100 mg
per kg of body weight per day. In another embodiment the amount is from
about 10 mg per kg of body weight per day to about 60 mg per kg of body
weight per day.
[00053] The form of administration of LGG and LCPUFA in the use of
the invention is not critical, 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
amountis 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
kecal. The amount of carbohydrate typically can vary from about 8 {o about
12 g/100 keal. Protein sources can be any used in the art, e.g., nonfat
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an infant. In another enbodi nent, the present

i nvention conprises the adm ni stration of between

about 1x106 and 1x109 cfu/L/kg/day LOG to an infant.

In yet another enbodi nent, the present invention

PP HES 4t he adnini stration of about 1x108 PCT/US2006/01041s
cfu/L/kg/day LOG to an infant. 10[00052] Suitable
LCPUFAs useful in the present invention may include,

but are not limted to, a-linoleic acid, y-linoleic

2 LR Sl T T AR RBR B

I nvent itenlikeaCabbewirbtess canmsrdandfe ArgRided imthe art, e.g.,

OGRS Sl o MhoBinldy Shap el

?ay sylup sofids, efdakk: BNt Lipk dolfcdsmadnid a1y, udedn m@mte §$s
rom about

L boVgpigie ol S3e" 5o el aevotat Shapim e asencpol

emﬁfﬁd’@ﬂbh&h%@?@éﬂa{b dlISh’bh Qil@lé‘@@\ﬂomibg ollthige blelﬁﬂsé?fﬂower
body_ wei d’g to about 60 ng per kg of body
e

WGI ghta 20[ 00053] The form of adm nistration

or; fodesand é&?@%{émg SohnERfg vl G forfilid BaBl

as lon era I cal ective
anoused. olFon_mmn:ée denfamil®t Enf@miﬁ@]Pwmﬁdur@dfqrmmiaM&Wmd®
I ea n
i 4, Eadiicbe Mol iBONE b fidkatimid M asiBeos,
t h e(aviadable cﬁroanMeaﬁ dohosarohk CROEHEHNYI Evmvdiﬁbbﬂ iLhEt.) mah be

" SRR L AR b BP AR GPOKELA S,

nut fi ona ains sui table types and
anoprﬂchcaaﬁfﬂhapm\cent:oa.r bohydr ate, protein, vitam ns and

Th t,.of d f at i cal
D PRsgr, Bond BiisiRhnt o ths ﬁ%s@m&ﬁ@éﬁﬁm&%ﬂww
8 /r %%mggt;u mumaideyomﬁ@rev;?rdyt}dnabmgatﬁﬁué totltrée:l oalfweuenﬁ

ca n (0] arbo at e ca
T VRSBl BATOHOR B BUBHE fed RHATEL Ned arobig Y in GRS
SOUE\ﬁQﬁV\I}] 5@ac&@tt@my umﬂ@emboanh@nw fn, a; Qal@culaﬂ@mbaﬂtmeélt the

roteln caseln otel n e

pr oP@bwticéﬁg?Rﬁe&d‘r% fheaW&’”Pﬁ@” '?&9 éaﬁ%lﬂ%c Pﬁﬁ\éé

SoupFRbhEABrilre. any used in the art, e.g., |actose,
gl ucose, corn s&ﬁ%p sol i ds, naltodextrlns sucr os

st af40957} i de a§9 egdiodiaent of ¢he inventioneLGQ wﬂc!jLGBUFé\ésan
Canb@%oﬁiﬁ)ﬁeﬁ Soy%r’fé 6“\%0?&’ ﬁreb tl to t?é’ﬁ%‘???&)eﬁt Eklrétén%UCh

al m ol ean Ol e| n onut oll,
medintiametasion in fargiujacfed laf@ntﬂ |Anmwrghlo¢ap &news imthedtkewill be

Oi I gcllp@bi@lrfihfs SRDEIIMRE. BlebiotiRS 8t IHa&rbidiR invention may
include lactulose, galacto-oligosaccharide, fructo-cligosaccharide,
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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[ 00055] Conveniently, commercially avail able infant
formul a can be used. For exanple, Enfam|l (r),

Enfam | (r) Premature Fornula, Enfam|(r) 10with Iron,
Lactofree(r), Nutram gen(r), Pregestiml(r), and
MR ) (avail abl e from Mead Johnson & W‘éﬁ?%ml"m
Evansville, IN, U S A) nmay be supplenented with
suitable levels of LOG and LCPUFA and used in practice
of the i nvention. [00056] In one enbodi nent of the

o PEFL AR BARF PERHI G FRbn, dro Badrn, EpitbisPTCe,

SyS%thCdntEflﬁsiBﬁf@dtWQ Teviefs dfapHAl laad {PERA Imﬁ(&mtrfercwwavailabie
hi.s

probl tic knovvn n th t acqetableln
o8BS DS Sprierieatd wih O pES ATIER T tinsseRbBRn

' S givesel fih@metdigbdimbRt ﬁsﬂﬁDﬁAldﬂEKﬂAbﬁt‘?&é&ﬁﬁ' I I'us

and Bifidobacterium 20[ 57]. I n anot her enbodi nment

of epabinafiemwmit B:#qur%ﬁcwﬁf@mmﬂew%@nd@w&n’f@dirwht&h
Onee%ow&t _he Wé?gm?éu& & AM@HMS ty;s.earﬁmorﬁié%@m Sto

i nfl'ammation 1 n mul a-fed i nfants. prelotlc
kno@hoyt@:1.hin ena emppdimsat Q’Ef@@mf%iﬂfélwﬁn 911, ghis ratio is from

| ncﬁg d;ﬂ“’l”ﬁ to %&9'404 ! I‘ﬁ%/e?fan&ﬂﬁr 8hbas: en't rifé@?étloqg iR about

['act ose ["acto-0 gosacc
fr uEtSdocahogb% dc dlhana @ertrcaargmlmﬂmrﬁltm@wétac@ Bbeutde].

S0Y RiRRof haﬁ% d&?e"clﬂ@é 'aﬁm%% &ﬁSHRSiH Ghe I???éér?c of thepseht

ol i gosac and I 0-0l'1'gosacc
| n aovestitroid itypecdlly flto@Gabwt&E'dng pes kge Détioa!ywelghbpera:taydu

1 Bl RO B oS b T BB R P
LOGmsnt&dmma smeumds froncaduit Batg per Bg)mi bdﬂybﬂél!jht@l%daydo
Conaia OBkg Paide StFocy WeiiirES @R 1 Py g agPent the
supgimeurint Qd»m/\albdiut 10 mg per kg of body weight per day to about 60 mg
per kg of body weight per day. in yet another embodiment the amount is
from about 15 mg per kg of body weight per day to about 30 mg per kg of
body weight per day.
[60061] The effective amount of ARA in an embodiment of the present
invention is typically from about 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 ancther
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
kecal. In one embodiment of the present invention it varies from about 10
mg/100 kcal to about 50 mg/100 keal; and in another embodiment from
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LOG and used in the present invention. For exanple,
Enfam | (r) LIPIL1D, which contains effective |evels of
DHA and ARA, is commercially avail able and may be

suppl enented with LOG and utilized in the present

YAV &R€/116984 [ 00059] I n one enbodi ment, bot h DPAITHPAOGFAILS
are used in 5conbination with LOGto treat systemc
inflammation in infants. In this enbodi nent, the

wei ght ratio of ARA:DHA is typi cally fromabout 1:3 to

£t e 7o mel R Ea 2ndhod R 13 Bt Bfer "
an Otéﬁﬁiodﬁrﬁbﬁlfbfﬁmt)seséhﬁnfr@itioﬂ ihe driaumt abDHA i8:2Bolio17

about /%Oék In one particular enbodinent the ratio is
abolfd ¢8l0[ 00060] The effective amount of DHA in an

errbc[dmgg]t ‘Pﬁe bh@)uﬁf @@%‘QA uﬁ Waﬁﬂ‘fcbrﬂfhlés%? Y8 Gﬁ%h kive pre@Bht
about 3 kg t per to about 150

ng ﬁ@{enp‘d@n &fp'qgﬂﬂyaﬁiﬁﬁ f{ﬂ’ﬂ' %@@Ht g%?;ﬂg 109 '@ﬁg toerod i e mo/ 690
t he k'cQIVQthQ%m S Me B:%séﬁtquérﬁi%tth@ a'i%uﬂﬁﬁf K 0f

ay to abo

\/\/el gﬁtiebgemmut £ nmﬂb@m@afmwt rmg/fl H@%QEES émr@uﬁiﬂwer S
f
oo G Hhert g R ShEh IR rf M PEIng 00 K o

anotabent 4hthgdiGfewmal.t Inea parbicwiar ersbédioentbidhe pigsem per

Kg ?r(veplﬂgﬁf H#EL Eilnpgf/-ﬁdg%%%%) @%9,% A8 alper kg of

body wel ght per Ke 'ef fec rve anount of
ARA[0ODGAD et dhfard ibrnafia malmeaﬂdtwrﬂﬂmlsmntaimng D&1A and

f t 5

by ATt o 3R tosn DB Bon e o B n R
?ne t@ﬂigﬂpheﬁ%bwnfn tHa a;t [ ﬁwreemanwe théwcanw Qﬂd&tﬁ’{d the

rom abou er ay,.to .
oL by R S eithelao B! 3 ioInSYEN SR sleisr

e ][rbgdi&mmér OHL ?@mﬁﬂ??lp)i‘ése‘mtrri 88 gérmt rraggh@ ahother Eﬁarﬁﬂébir%

0 er O abo r 0
b G LertBiofhe DARMHAAIRY cBF her2cBRe SR Uialy raplaaRg 2N
var quawéateﬂﬂaamb@mtoﬂﬁ)e Pt Bﬁ{hekcﬂle%fil faesl¥ndvBbeRAIVRSESEH YN
to about 60 per. kg of body wei ght per day. [00062]

The fiﬁ‘r@dﬁtﬂadﬂ’ DHA g ARA-fornul as for use with the
pr eggdies] VAN sQRcd ¥Pheal éﬁﬁ Kﬁﬁ\'c%% He SHP apset kr%mﬂzgh]tﬁg

kcall to about 80 ng/ 100 30kcal I n one “enbodi nent of
t he afr &8 @memhwléﬁ@ntcﬂi the pmﬁﬁnfeaverrrt@m spoeRs aiDih/andARA

Eﬁﬁ% e ﬁg@?%;ép gfrnQaé"PéJg‘Pl@rr#G%. PafNbd, B, 32%d¥E6 550,156; and
5,397,691, 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.

[00068] 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/M00 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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about 15 ng/ 100 kcal to about 20 ng/ 100 kcal. In a
particul ar enbodi nent of the present invention, the
amount of DHA is about 17 ng/ 100 kcal. [00063] The
amount of ARA in infant fornulas for use with the
BYRXBHI3GH nvent i on typical ly varies from abol¢T/§gp006/010415
nmg/ 100 kcal to about 100 ny/ 100 kcal. In one

enbodi ment of the present invention, the anmount of ARA
vari es from about 15 ng/ 100 kcal to about 70 ng/ 100

kcal anot her,. e di me rmn of. Al ries
K o roadsih s "l Ve G ik B LB BB bineioB 6T L S& Wi pra
?h pahtiioe mim ?rexiaReAd icﬁmpgme?tat‘W@’ @/;nemtf e’lffé'ct's\/\mgﬂoze%mdshto

e anount .o is abqu e
i nf & an bWﬁﬁW@%%&@??éﬁ%%ﬁwfgﬁ é‘?ﬂssc E"&Lg
and v A fwistiRy W B&tidd R RSNl dtﬁé-f@ﬂécbr? rbr@&ﬁh@éﬁsmﬁ@s
usi % standard techni ques. known in the art. For

o eI ara hayale 4 THEATE B R R eSieRt I FBgt thaYSAC ng
an ﬁ'ﬁé'r'a\éﬁ'ér?\ﬂtth @H@éﬂfﬁ re‘éfe?t%% Rhbwn 24CdlIaRe tﬂé@bt&kﬂ‘@Rs) on

15sunf | ower . nhor nal resent in the fornul

an oth?e%iur@/@a@&seemw@mw% c@@ntfaraﬁ ﬁgmmrwtaﬁara&m éawveen
b
e E@Q?Q?& Rh'ég‘?eééb”t |rﬂ$1e¥s L Fﬂlntr‘afijep Pﬂ aYa@Bl?d'iquy

anount o erest o overa nor na
pr eseasnaderthatirestitsrimiheaaligratierue’ gemea eaumesam in [tiogEasdet

Th

{ no 3B, FF s SBEfnefeatin Al RE.ARY AQUKBRIHENT,

souexyaessibn BhiA ofhedt calRAaefiects thet is thelidht dd be involved g e
de)%u] % ofhﬁl‘égﬁnﬁ% 567; 5,550,156; and 5, 397, 591,

osures th are incorporated herein in
t he[GOOﬁB] [ riatc;onbastr etkfatiyaeidsiHuch verDHA e thoaghint impart
i nventi S .no m.ted t such,oi.ls. .DHA and

|
nRASR M RarBR acio ivfiof Biaind or ek seR st Bide) s
oneirdahoshtoBniatiytdor Garived emea|a$orb$>tcanﬂy Md\@n &g elcosdnoids.

EPA, m%‘: ?%e%q%g? 'ﬁﬁ¢rh%§ Ame w?'\m% arerfecattec? in the phga;ﬁm‘f‘pld pool

i nv
of cell membranes, are released during the inflammatory response and

liberate a pool of free ARA. This pool of ARA is then acted upon by two
classes of enzymes, known as lipoxygenases and cyclooxygenases, which
produce a specific spectrum of eicosanoids including the 2-series
prostanoids, such as prostaglandins, 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 eicosancids from ARA. The combination of DHA and ARA,
therefore, provides disfinct, but complimentary, actions fo moderate the

inflammatory response in muliiple tissues.
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fornmula contains |ess than about 16 ng EPA/ 100 kcal ;

i n anot her enbodi nent | ess than about 10 ng EPA/ 100
kcal ; and in yet another enbodi nent | ess than about 5
nmg EPA/ 100 kcal. One particul ar 30enbodi ment contai ns
NLWPEHBMAI |y no EPA. Anot her enbodi nent i s P¢EES28§6/01041S
EPA in that even trace anounts of EPA are absent from
the formula. [00067] It is believed that provision of
the conbination of LGG with DHA and/ or ARA provides

co j tary or_synergistic_effect .t h ar

e ThdFE nA¥ st hEIe po e dSEide. dhid A AR PLRA
conteah mwmih&&eeﬁgg ataﬁnppréhidr@ natg_htegira hb ke foembia gtﬁé@dg.
to this or any other theory, .probjotics s S

o FOR GG LT o HMABFLD F Hariod o & 1k SRS cappate
par teap et Pesicr NigaldesiigeP NinthiseRRIMEACOftRS RIVBEAGIGH, an LGG
known as Toll-1jke receptors gTLRs) .on the surface of

speUPPIEMSRkGAR be égestednn cegbingtion wehader nufititact i on
bet wagPlhidrARH:H Q@%@arﬁﬁ&eﬂtiﬁﬁﬁn’ﬂbmaﬁibﬁkﬁtﬁ #ACPUFA

intracel lul ar signal transduction cascade that results
i n SHepigMest fuchas BHAenARAxpression in these target

1002666’:?03' i %&mr%méﬁﬁtﬂﬂéé%mrlwﬂ gyl ting
alterati on 1n" gene expressi on and ot her cellular
ef f epcapauatedirsa shgargfat, erpdiysaceheasideadatiin ta fugther increase

nmod ' Nl ammt.i | : .
7o W obieaRoRl et RrRL a0 QA0SR of L sbne o
ant ican midoaranpitogidpd dit & ifemm siitableglor alfards isalgcteldegrom the group
product.i ary, .fatt

n r o- _15i nf.l anmat . aci.d. derived,
P ROy ralvon hatitha BEIBtARRY mik dlowtet flif it iR
aci thased ddhk, abheWRée tablel; Boslkie, dradatrest a cortibieation thereof.
ho L pi ool of cell., nmepbrape re rel eased
RO TRITAD' (B8 Drecns Fentale BRLARER I R uRTed i G
?f %ﬁlﬁﬁ)dﬁ%t tl;l'él irﬁam@form}t(uaé@& frcen lb_fnmn |aGhsethet @ﬁmogb‘nent,
WO Cl asses O en S, own, as |1 xygenases an
oy o RIANE e iast tRiiToR b LA age Wik ' jaes doalt phe Hear,
of  ahgesrNAUSfelNRregfterd at WRicK tiFRYN ILE@S and LCPUFA
supplementation begins.

[00072] In a particular embodiment of the present invention, the use
comprises treating or preventing systemic inflammation in a formuia-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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prost anoi ds, such as prostagl andi ns, thronboxanes, and
| eukotrienes. These ei cosanoids are known to have a
plethora of pro-inflammtory actions in nany cel

organs. It is known that diets ric
R%(??O\?(”glg% such as EPA and DHA, are conpet P?%pgzo?%ﬁ 0413
w6 fatty aC| ds in 25several steps of this process

and, therefore, noderate the pro- inflammtory effects
of ARA. For exanple, w3 fatty acids nodul ate the
el ongalioRy. E&aﬁxp%s%&d(@bwﬂ%%d? %m‘ut@& 't"o ARA.q, UNAB, IL-6, IL-

i ncor poration o Into the cel nbr ane
phodghand GRO/BEel , and the productl on of

2 CIGHATER PTED OB IR e

compf lamkncsde;yfromdhe bhedtto thﬁmmuas et thessiterdflirdlamahation.

e BB ol BuPR by Blofsd ATRHE; sher O eikiedltp demapat
Cﬁn h?attt@dtjmasnsighowm -@fated SuuYees¥GROTKC) isw elgsradkit®which
t he or,mu

b ted
| refiinine b e fier s A arginglion ot Rpd i > ©
pomzdennterpacﬁubdam @éte- inbncémhéutﬁjﬁhﬂ@hﬁmﬁbﬁ@fctddﬂ@CINC 1),
I hven

tio sy enent. can b ngested in

conﬁpﬁé{'?t?u&ﬁt'%aﬂlﬁ r‘?iﬂﬁ@%#iﬁ‘f‘ﬁéﬂ“‘%‘tﬁp%l"@%nt s, such as
VI t gmm Oy dnftHe? BRiboalrh &t Mﬁ&p@smhmt@kipm@w

or ARA. [00070] In_another enbodi nment, the
LGG'—QH&IJ/F& fe@mpwswgméh@ ﬁb%tﬁméﬁ wipasg oA Mitigén a f@rg*tula Bd
pol }fﬁﬁﬂc Wo%eaﬁ%ﬁ 'céntfaﬁuﬁdlﬁr‘oi@ﬁ [dc%?éﬁﬁ?ﬁe 4 2BBhilic
probabiiity of bacterial survival. Conpositions of the
pr eSeatiasrefaeutrephilsanddn e Wéo%ﬂf@%q eferoneryies df uses
sui r
concdpPa Per Ry 5 ot Rt BRI oHRolg, The
yoghfaduced hypoghidroes adid then Isastsavithr $wd<destmmb@ria.

[ 0037170 PRt B Fleue el CRTEAAMIRR LpSHGP"

for naﬂhagémj Tmus ﬂraeedzs'mdoie@ixtmmlelytmmlmsmmﬂ@r of

o B RS el R g e

| osPethmirraserievyizan theam#ure& Huddf nedaléagﬁaelddmdw@aca&ageafan

WAl b WIS s RrodilOr FIUHES, Wit PRASSTNS S [ AR peat ns.
[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 foliowing 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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[00072] In a particular enbodi nent of the present

i nvention, the use 20conprises treating or preventing
system c inflammation in a fornula-fed preterminfant.
In this use, LGG and LCPUFA can be admi nistered to the
PAEVIRPATfant in the formof an infant for nbFHUFPOCAHQHS
other suitable form In another enbodi nent, LGG can be
adm nistered to the preterminfant in conbi nation with
DHA and/or ARA to create a potentially synergistic

ant '58?&ﬁ¢]ﬁiohmc{%¥ oﬁhe%\tientz[aﬁglg@%:lds%dﬁ [lt 4Gy t Ended

use
LOthw’(cﬂhe_QMdﬁ%attetd,uogsthetr with theeaxamptidse bey:she:demd to be

rel ease pf one o re r0|nfl tor t oki nes,.or

che SRETRELY PV, egbe 8t SRITERT e Awvenbtin BRingdRgicated

" pr byithné blam‘mmwnk:y ol mklexampm dh empétngsies, rmil péi€entages

h Oknown {}1‘ to bﬁlnvolved |dnt e
F‘éeg%'r’%‘i' PBA ‘Qﬂ?igﬁ‘ alséﬁﬂﬂi B gfherygse indicate

2006/ 113034PCPUS2006/ 0104 15l fi ons. Exanpl es

|nclude but are not limted to INF-a,IL-6, |L-

18,
and [Q§83BkC. Thip sxample dsasries tea matasials ajidgnptheds necessary to
Cyt gkbwese dftt ofNBBI R THASUIAKEY Addriial Pt du‘éH kﬂpwoes%psmw

the blood to the tissues at the site of [ ammat i on.

5Wh BRSNS den Saraguedayviendasedic, Qﬁé’tﬁﬁmv\fm NYg gHantaais
t -
0 %[(Eé%‘ﬁd@ﬁw g‘é%% éﬁugﬁ Itéh {gﬁas rogo Cf?%&itﬁé Qltonﬁu s Yith ‘?19
t 0 PREIreUp. eG@ﬁtrq:si@mafmiungousmm tha ret infant analn~the cup"
o HoBEp BEqar O 67 QYIS S I 1o bSP RS 0B feding.
to tub_es |Wﬂr@cd>rmmmw§rdnaﬁﬂ4cm sebfpI0oiBlyethylemedubiog that
€ nb%?ﬁ%rté%f in{oqﬁe Rigresehlor Ltr%"&ﬁ]:}sl %his i%%omon[y used model

in studies of developmental nutrition when it is important to manipulate
nutritional composition in the absence of maternal feedings. The
gastrostomy placement was done under isoflurane anesthesia. Timer-
controlled syringe pumps were connected to the feeding tubes and were set
to feed the rats for the first 20 minutes of every hour at a weight-dependent
flow rate. Five mother-reared 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/kgldéy, 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 1x10° 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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LCPUFA reduce or prevent the system c rel ease of MPO
ina fornmula-fed infant. MPO i s an iron-containing
protein | ocated in the azurophilic granul es of

neutroglglls and in the |ysosomes of nonocytes. |t uses
WRFBYYAder oxi dase to convert chloride to PCT/US2006/010415

hypochl orous acid. The 15produced hypochl orous acid
then reacts with and destroys bacteria. During
i nflammation, MPO | evels peak as it attenpts to

ooy 8P BOUTG0a S HATE TR G SRRlg% cave
Med alfteothge |Mt|atMy|Iorﬁ peificial fdadlggz[\iﬁﬂi ,A\dpm?'s;rja@"m*alnﬁ’& ase

L {

car PhGEEREhCT0f 167 Bver, 106 oo AEIP R potgpucion
2231'@9217{ i 26&k)onal Qﬁﬁ&fﬁh ﬁdbemdtlbn bendg@enweight gein but was not

IR Srate i & S e N Bha I RPEAEY ST 4 4 Satperiod.

si Mp@Eus 10 Ahpk epll oPERASHay @é’athiéfnﬁﬁéﬁ?od fayat s@ls waarge

in the intestinal mucosa of formul a-fed rat |nfants
was SHERDEed Wit ap queldase ﬁ?'PtQPa'ibSa'tSﬁQWbeT*PﬁﬁH%'r‘ infgstine

25%&@ rér%@vé@&nd é@;ﬁdﬂé@d whs Ehré@ smrts %@F@Jfﬁ‘@é{ﬁnum and

suppl enented wth Addi tionally,
var idgodensin.storad at 58@9@ dor anzyme aseRvmaAng Bld9A qtflmﬁﬂ%@"é

ﬁepﬁ%%ﬁgretdq ARl :ﬁﬂegﬁﬁa?h-‘cir;%cﬂéb? LQlfn? hsﬁd Blasma

rat intants when suppl enent

[ oowqu storad atoBEwiongnayeaspsseys ded EHISe vari ous
t

oo SeRED, SSEmaREl S B e P YFPSS Ahioddd ) was uedfe

be applsrehodyt weigmeviﬁué ineasuremettse and enzﬁynmactwmes IVIPO
. . ;
v E ARG, TN ER nehsr Ry s BTG R Mic
S ped@agai wag.i r?pnrgiedcn;sahhm}isafvstahdaﬂdejmﬁplt(ﬁg} Aogne-wax
red.to

C ot BPAVEE & e iR b RE g el el Mo P B e flle
whi edhefredr bawrifrantdifisehes was pretsbet anamphlibiseatakht groups.

percentages 5are given on IE mngiggt basi s unl ess

ot herwi se i ndi cated. Exa
[00083] This example illustrates the effect of LGG on the 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-
freated, 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
fleum 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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[00078] This exanpl e describes the materials and

nmet hods necessary to show the effect of LGG on

formul a-fed neonatal rat pups. In two separate
experinments, ten Sprague-Dawl ey (Taconic, Gerna
NV?“WﬂPéﬁ? rats 10were randonly assigned to ¥QBUS”m“°m4”
gastrostony feeding groups with five rats per group.

Gast r ost ony feeding, using the rat infant
"pup-in-the-cup” nodel, began on day 7 of life of the

2 SRS PR DRSO PEAR SR ok e, g

t haembedded ms,mrafﬁd 6- pmcsebmss;tfermumauﬁg a 263@) Rpcheffliusg
[ rmdel 15i n ud| es I,tgevel opnment al

is ac use

nut PPEEhTA ‘éﬂme s SEHIS VTR eé‘%'ﬂ? Wita gdoutive

PUt hbhﬂathn @rmmsm {H&H) sitdin.t Riguadas eses ths rﬁﬁllterdgﬂhs stain.
ee e gastposto cenmen S e
o1 TR St A e B o

Wer eh& e g etrikhglrieth I@sf&%ﬂieﬂmlow*éﬁﬁh@lﬂﬂw Weth éhopédsetO

feed the rats for t first 20 mnutes of every hour

at Sleqdngptibg @W@H@ém compaise o feanotbeleaned F@ﬁtoﬂse(&'@d

rat SAUC) RS BGRFCSHRY Bathiask SctioRd BBRERURANDAhSon
[ 00079] Durlng a 2-day acclimation period, the

gas Pf Bedamipameepricely ﬁwh@elaenﬂ@dlcmftlwteéhmmﬂgwf the
su b%ds&M%ﬁs gﬁ%@fb aﬁ? ‘?’%g@n%Fafﬁ‘v@ cRANRRNG He &'? pth %ELB'YE; was

bet ween day, which"is simflar to
of stapsed sumbekandhiachisg p‘é@fuptrsmdﬂwemdrmﬁotgﬁ@ww

Cre b o8y POy S G5 LGNl ST

al oatenusitechiodbe pEBpSIEaMEdemENLRS ptws LG (Figtres R@—ZF) The

PPN PRSI S50, e RS ROl

( LP®dutedin Emblemtmddm ta thediof molEr's BRk(fedPBat FR@SI tmthe 18ter

conisat e 88 Hind in R e B B ot

wer eedn indissinat fraa the €ordip! amtlLPS Qroupsk dNodiahly, diis s8&my ita

the gastraosto t ube, st art 2 days, after N
i PFAE oA ShECH 75 Uisiretee B YR Sisen b e vip ien
LPSagprppiheitethat ofahe LPS-theatidygoughi s dose was
determned in pilot studi to,result in occasional

shivering, piloerection, wei ght gain but was
not [pp086] 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-retated oncogene/CINC-1 (Assay
Designs, Ann Arbor, Ml). 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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5associated with a significant increase in nortality
over a 6-day period. [00081] At the end of the 6-day
treatnment period, the rat pups were euthanized with an
over dose of pentobarb| tal sodium The small jintestine

WHE2PUHB8d and separated into three parts: PhEVPMHPHS

j ejunum and duodenum stored at -80C for enzyne
assays and ELI SA, or fixed in 10% 10neutral buffered
formalin for intestinal norphol ogy. Lung, liver and

P PSRRI PRS rBltod s L PSR EXTodh 31 ritfented rats,
Chi drdgstinal CNGwa devedseid pups didariof diffebeidpifivaritiylamongithe Gs
& eIl EHONTR (b Koderb Bepglidter rbE 0
Al | tr:Statvathvie?@and pol .G lasen'(E@nSB) anchpidand (la'g\a@mm-1
SD

AERRSBREoe o RR s b ned ot il b R LA Saile
g;;bﬁfmhat dﬂ%goﬂg]eérﬁ_l.s exggth@ \Lrasfl. flﬁfﬁﬁggﬂf he f ‘%Vgr(]:t

F B 5T WRO J e, bererisad o SaerBe g e e R bioti
f eedﬁé@ coTheextemd to wstmsrgam@%w@ald sagmf&ae.& eleb&tion
gastrost ony feeding and to not her - f

" of AR BIG A oD qugra@@ Wity h%ﬁére@mnt %@ﬁ@PWéEﬁd to

ani ﬁﬁﬁﬁergé@%mw brua@i.sokws 5iGARCArg akiBSuatbd Gk ﬁd;e In the
gastrosto I ne grap hs represent the

i nchvwised aesn@ éﬁcga@mféﬂwtmrgmuw GINGrd Igvelreto a level
eXp%ﬁ:‘ﬁ \%é? S8 fol 1R dr '?ﬁotﬁ%@ n{-fé‘a raf pufet :ﬁ\e§é 1ts

Provi astrostony LPS tre pups
not SNoW mﬁ’y é%h@‘h egdility toFsauns! ays@mlc mﬂammaﬂon ina formuia—

fed infant to a level which is similar to that of a breast-fed infant.

Example 5
[00088] This example illustrates the effect of LGG on TNF-a levels in

infant rats. Small intestine and plasma TNF-a levels were determined by

TiterZyme Enzyme Immunometric Assay Kits for TNF-a (Assay Dssigns,
Ann Arbor, MI). Absorbance was determined at 450 nm, and concentration
was calculated using the equation derived from a linear standard curve.
[00089] To further investigate the effects of the diets on TNF-a, TNF-o
production was evaluated by ELISA in the plasma and lung. Figure 4
ilustrates 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 L. PS 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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[00084] This exanple illustrates the effect of LOG on
the intestinal norphology of the rat pups. The
m croscopy studi es were focused on the 30il eum because

this is a region that is nost highly susceptible
é@f“ﬁ?’ﬂc"ﬁ’ét hol ogies in infants (e.g., necrot F‘ET’H§2006/010415
enterocolitis and nonnecrotizing enterocolitis-rel ated

perforations). Formalin-fixed il eum sanples were
enbedded in paraffin; 6- pm sections were cut using a
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25concentrati on was cal cul,ated using the equation
derived froma linear st aré@%@i%-ere.

[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-10), [L-1a, IL-2, IL-4, IL. -5, IL-6, IL-
10, IL-12p70, 1L-18, Monocyte Chemoattractant protein-1 (MCP»‘I'),
GRO/KC (rat CINC-1), and tumor necrosis factor-a (TNF-a). The multiplex
assay was performed according to the manufaciurer'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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[00087] To further investigate the effects of the diets
on CINC-1 peptide, CINC 1 production was eval uated by

ELISA in the small intestine, liver, lung and]g asna.
WP W43 i al experi ment, LPS adni ni strati onP¢gU2A46/010415

pups caused 30an approxinate 4-fold elevation in
CINC-1 over non-LPS treated pups fed by gastrostony
(data not shown). As shown in Figure 3A, when
conparing gastrostony-fed LPS treated pups to
LPS/LGG treated and nother-fed rats, intestinal CINC1
| W®enhn§@u§i§/) Yiede mlyz&dmyMaMr@mxfcnmmtalmn Soxtwgre he
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of CINC-1 S treat nent ‘'when co
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r ite ne 1 nun c S its
IR tolier b RS ot T sibvartibluntoc 58 LB o
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C ed usin e uation derived froma |inear

Pl e o O ot s oI Rt Infbsdversing anveals
ehieetsivef ups © THis &iffectofasTiimtad infthE zAinfile %&Iﬁr@ﬂhé@@ée
e[pﬁhgﬁt eq_ X ELI A in R”@ @l asma and lung. Figure 4
r at'OE5% RS thgtl %UBHieWiaé'OB %@’Uﬁﬂlﬁdﬁd from
ﬁhmtﬁa‘eﬁ&tﬁ syé’té}m@mﬂaljnﬁﬁﬂoﬁ FFiSHh(# Eihe HSRE sk Bt Lea
8ure indicates that TNF-a | evels were
etluces systemic inflammation in formula-fed infants to a level which is
similar to that of breast-fed infants. This is illustrated in the results described
herein through comparison of the LGG-treated group and the group
exclusively fed mother's milk. In several instances, administration of LGG
resultsin a partlcular 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, Jungs, and brain and prevents or reduces physical damage
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25 significantly higher in gastrostony-fed,
LPS-treated pups than in nother reared pups and LOG
significantly blunted the LPS i nduced el evati on of
TNF-a in both the plasma and the |ung. Exanp

[‘Hbff@ﬂi”’*ﬁl s exanple illustrates the effect BET‘%%O%%M“

MPO | evel s. MPO 30activity, a neasure of neutrophil
accurul ati on and a marker of tissue injury, was
determi ned by a standard enzynmati c procedure.
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det By fafBRMcaInt6 ¥4s RPbdificHidn 49 A &flirslickh The!digteBEion of the
st andard curve. Protein was neasured using the Bi oRad

Dc [9eiedres h@@gy:e@@pg@%pm@m%m@mpng@t@ agsertions made
i1 Hﬂrrewaﬁﬁhére%n@fﬁoe&dme&oh%%e aga@g;tréﬁékéwee'aéng tes

di stal smal | |ntest|ne((§| ung (Fi
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9ashe LAY of R cibF Bbichgbed pupS [han in ot her

reared pups an significantly blunted the [PS
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LR B3¢ g Hhdkiodd By Lot brdhRly fBhdng B Moyt
not dwam@fromtthe sphiband gecopeasf thEpresedt mwsniiyrs whithcis more
0" LR Bt B et BBl Shotte?
ZOEMMmhteoa that aspects of the various embodiments may be interchanged
both in whole or in part. Furthermore, those of ordinary skill in the art will
appreciate that the foregoing description is by way of example only, and is
not intended to imit the invention so further described in such appended
claims. Thereforé, the spirit and scope of the appended claims should not
be limited to the description of the preferred versions contained therein.
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[00092] This exanple illustrates the effect of LGG on
various cytokine levels. Miltiplex bead kits were

pur chased from LI NCO Research, Inc. (St. Charles, M)
USA) . Cyt oki nes/ chenoki nes were anal yzed by a kit that
WHST usledanaiggngtl ocyt e- macr ophage col ony-stinmul ati ng
“factor (GVMCSF), 25interferon-A (IFN A),

interleukin-la (IL-1a), IL-la, IL-2, IL-4, IL -5,

11 Us® of ddetortRiiud hrakai€Qs clibin %gmbmﬂ&%at least otne long chain

Chenoattractant protein-1 (MCP
@@uvwaiqrateaﬁaﬁ»t b hesrepsiasiuraet @ nEn prFu'a)for rRwenting,
t@Hild o rBdu ARPA MRS irREMHRRIBR th AEFALMIBY ikt he
manuf acturer’ s specifications. Standard curves for
each cyt oki ne/ chenoki ne were generated by using the
23PR &9 BNGRUIKPREEA AN ﬁw@ﬁ@(lxg% &thibyoliiRaturated fatty acid
manuf act urers. Raw data (nean uorescent intensity)
CQBPBSSEHOCH G BY WhaT @ PPRESNERAAEFEat i on Sof t war e
(MraiBio, Inc., Alaneda, CA, USA) to obtain
concentration values.a%OOOQB] To further |nvest|9ate

3t hee 619 ePeingF oM MRS B e Siditheelyunpaturated Tatty acid
cEVbAkdsNRSLSARABEIINeScidih @MbN8t of detesen PhRSIR k@@fjbo
distal small intestine were analyzed. These include
WG Bt e - RR AR &g ©f E@f:ﬁsowg%tmq&ﬁrﬂm ing factor
( GMCSF) , Interferon A (IFN—A) |nterleuk|n la (IL-1
a%, 1L-113, 1L-2, IL-10, IL-12p70,
41 The gse agsatsivg @ c@ﬁ%@r?owf%th&d@nqomréwm@@waﬁ?d fatty acic
c@ﬁ@llé@ dridHiddpidNeid h arPdlflodHIPbeIRRER 9%h$ (f;ra@td?rb'oéy (rvyﬂﬁt per
a) . { 00094] Figure 6A illustrates that ?ung IL-1
d@[“fo¥TQPSFKQ¥&§W@EWﬁ' At Pend- 1), and TNF-a were
significantly higher in gastrostony-fed, LPStreated
pups than in nother reared ps and LGG significantly
5beﬂﬁ1F%3q0ﬁ6’”[93tS 3k @@e@'%&ﬁt IpRehchsin Pelyunegiurgtpd gatty acid
chipAdbs dokoddhexSEQidKbeid bAd afeNGodik ac@nd NF- a. Figured
6B shows that plasma 1L-113, I1L-6, IL-18, and GRO KC
(rat CINC-1) levels were significantly higher in
6004 {1 @5t L@ RS WHeadi® theRiYB&nlid@Nah MmalBt Refeated or
reared pups and LGG sig nlflcantl¥ bl unted the LPS
pﬁﬁﬁﬂ@éd‘gﬁévﬁﬁPEﬁ”@f“Wﬁ%é@déy%BW thedn@Renoki nes. There
was al so a significant increase of cytokine/ chenokine
levels in the liver of the animals that received LPS.

TThiS U PTG A link ¥deTa R mattnhal sacihdslys Higntesus G6
Lo 00098k Thens” AW Gyshow t hat L GG

suppl enmentation in for a-fed infants reduces

system c inflammtion. Further, the results show that

sL e nQdseeRI ﬁ)t(ﬁmn(ﬁ WEF@mtdn%hn't Bf £ apHcAnt 8mnosus GG
infants to.a which is simlar to that of

'%ﬁ%%@?“f%@’?ﬂ?éﬁ“&CﬁﬁH#@d?é illustrated in the results
descri bed herein through conparison of the LGG treated

p and the rou exclusively fed nother's mlk. In
g@“ Vel aGCREY P dfﬁhﬁf%rﬂ V‘&ttg‘%fﬁp%‘fhcﬁwﬁ%m FEOYR 04

LB@Db s ¥ it d @TITRLOT OF emRARpEbei ng not
significantly different between the LGGtreated group
and the nother's mlk-fed group, indicating a simlar

10 nfdecadMRc@bYcli@sPpansesud QB096bmbhatidMwen ki l@ék?tfoﬁa WS RSchain
tract lver,

i nfl ammat | astr lntes n
pf)lfylé ra eagi’}@ C’éé]k'i' thﬁ]aﬁ‘u ﬁtﬂ”eﬁ)P{e%'ﬁfaé“ B mMp@daicesucing or
p@%yﬁ{kr@ahe @?eﬂ@:g% r@@ameﬂfﬁﬁar&dﬁgﬁﬂéﬂ\ﬂ&or@@)/tokﬂn@s bhe
formul a-fed infant. As the

i nt nal muco
ch @@NF'PEJ@WF1%%xHﬁV”be used to i nprove the
i nflammatory condition in a infant, it may al so
prevent the onset of del eteri,gus i nfections or
i1l nesses. [00097] All refergzces cited inthis
specification, including without 5limtation, al
papers, publications, patents, patent applications,
presentations, texts, reports, nmanuscripts, brochures,
books, internet postings, journal articles,



10by their authors and no adm ssion is made that any
reference constitutes prior art. Applicants reserve
the right to challenge the accuracy and pertinence of
the cited references [00098] These and ot her

1ADEH us%%dc@:‘ﬁﬁwg&ﬁ@!aYrﬁﬁt}a\%@r@ﬁl th® del%ﬂQﬁ%@?{ c;}t&Mr@‘@br’ on
be practiced by those of ordinar ki |

nmay
CB?WOWVW?%B@ﬁmiﬁaéﬁéﬁpﬁhaﬂ?@%mﬂ?ﬁéh%ﬁmﬂpﬁoﬁﬁﬁ”§éﬁﬁéﬂﬁT
ntea%s;@rf&s@rn; (INPLEN e Mbuli (SR B), TR R RAL eu%k "Mt!arYeLﬁ(ﬁHB
In the appended cl ai ns. In addition, it shoul
Ubé8mﬁ@éngébﬁﬂﬁﬁ@pnqgﬁﬁéﬂ@RéWK@he varlous enbodlnents
may be interchanged both in whole or in part.
Furthernore, those of ordinary skill in the art wll
Tappyeeh LAt bERHYS HRenpHrdgoiihgodeisatignpritioat 1past bpe igng cHRin
B A4 G aRR ¥ty ?cnzﬂjw tRe IﬂgltaCLl)J% gndedih forran‘atfc(g{t gﬁucmg or
I hivent1on so furt escribed in such appen
Peavantng tha sesiemnsrel eaﬁﬁhéf ppeerioxigage oo pamoia-fedifant.
appended cl aims should not be limted to the
description of the preferred versions contained
T8 hEeeise accydaD tp SlaBh ALVERESD: the $ysiesE relPataetoyarsioxidgse
il RBINREHD&Fentdy |ﬁ@’®hf@>@¥uﬁé)5'r IW]QSQH% iligfst one 1ong
chain polyunsaturated fatty acid 1 n the manufacture of
an infant fornula for preventing, treating or reducing

18Y 94 LM (Gt Jb%b,ﬁuwgmesum@ if %MHmQt‘Jrﬁ\QnH Qtf@égt one fong dh&in

use according to claim1l1, whereint ng chain

ppbIaRsatedaferrd mtthy W@@u@cmﬁ@@&mw@@g@%&tﬁ@ Feslustion or
pﬁ%bﬁtid?\rof%vﬁ%agg%'f Sn@fﬁll Hore ;ﬁo |ﬂ?réﬁwrf‘a<tgry%ﬁﬁfr%'s%g chémokines

claim?2 erein th aln poly unsaturated fatt y
Ire@er ediRgk RNt OF s RERSAO ISR R toNd derBua-Tastinfant to a

I&@F%ﬁ&t?tﬁmop§5ré‘£ Rk ibady weight per day to 150 ng

per dy melg per day. 4. The use according
to cIa|n12 wherein the | ong chain pol yunsat urat ed

15%%/\%(&1‘2.%‘0%13%91% Hh%%o@trsa@@' i QQMStnéﬁé@wftWaﬁQaﬁ%ﬂH rB'nngham

ppwnwraﬁdti@t@ya%mh@ rrﬁ@rifa@we o o 81 kb eioorbe e dedhgtion or
pFéQ/eﬁﬂidﬂ Mide reRES) Bnd Bﬁmb@‘&oqmnﬂn&e}yydﬁme%ro@tcﬁé’moklnes

fatty acid conprises docosahexaenoi c aci'd
irpivgctiineRiA iocsaagiofi a forgularied infait S@é@éﬁ‘cﬂﬁ% f‘i%gr@PFaPmSlStlng of

|,me5,gérﬂat|g,¢g§¥§(g gg,e inflammation is treated or
prevented in the |iver, plasma, lungs, and brain of

the infant.
16. The use according to claim 14, wherein the pro-inflammatory cytokine or

chemokine comprises one or more selected from the group consisting of tumor
necrosis factor-o, (TNF-o.}, interleukin-1p (IL-1B), interleukin-6 (IL-6), interleukin-18
(IL-18) and growth-related oncogene (GRO/KC).

17. The use according to claim 14, wherein the systemic release of TNF-a, IL-1pB, IL-

6 or IL-18 is reduced or prevented in the lung, liver, or plasma of the infant.
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7. The use according to claim1, wherein the anount of
Lact obaci |l l us rhammosus GG i s between 1x104 and 1x101
cfu/L/kg/day. 8. The use according to claim1,
wherei n the amount of Lactobacillus rhamosus GG is
bet ween 1x106 and 1x109 cfu/L/kg/day. 9 The use
according to claim 1, wherein the therapeutically
18f Fhecysarecaifiione coim 14cberat the aystemigralkasuef @ROIC is
rdgtEE8 of bral btk @/ oY intdQine URRr MashBL bPRAS bf IdSyah@rmosus
GG in conbination with at | east one |ong chain

pol yunsaturated fatty acid in the manufacture of an

16N08Nds [fLIIBAE AL BlantBOWCERAR @EmBMSHETIS 1EAR oRY RIRMnGin
rel ease of one or nore pro-lnflannator% cyt oki nes or

rehenpkiraed ety acid brire manpgture phan infany formipgdor the reduction or
pRSRRIIEH Stdnd Oyt TaidBse YRS M okidEsPIQr forthli SHERHRSY.
cyt oki ne or ‘chenoki ne conprises one or nore sel ected
fromthe group consisting of tunor necrosis factor-a
(TNF-a), interleukin-113 (1L-113), interleukin-6
(IL-6), interleukin-18 (I1L-18) and grow h-rel ated
oncogene (GRO KC). 12, Use of Lactobacillus rhamosus
GG in conbination with at | east one |ong chain

pol yunsaturated fatty acid in the manufacture of an
infant fornmula for reducing or preventing the systemc
rel ease of nyl operioxidase in a fornula-fed infant,
13. The use according to claim 12, wherein the
system c rel ease of nyl operi oxidase is reduced or
prevented in the intestine or lung of the infant. 14.
Use of Lactobacillus rhamosus GG in conbination with
at | east one long chain polyunsaturated fatty acid in
the manufacture of an infant fornula for the reduction
or prevention of the rel ease of one or nore
pro-inflanmatory cytoki nes or chenokines in order to
treat, prevent, or reduce systemc inflamation in a
fornmula-fed infant to a level simlar to that of a
breast-fed infant. 15. Use of Lactobacillus rhamosus
GG in conbination with at | east one | ong chain

pol yunsaturated fatty acid in the manufacture of an
infant fornmula for the reduction or prevention of the
rel ease of one or nore pro-inflammatory cytokines or
chenokines in two or nore organs of a formul a-fed

i nfant sel ected fromthe group consisting of liver,

pl asma, lungs, and brain. 16. The use according to
claim 14, wherein the pro-inflanmtory cytokine or
chenoki ne conpri ses one or nore selected fromthe
group consisting of tunmor necrosis factor-a (TNF-a),

i nterleukin-113 (1L-113), interleukin-6 (IL-6),
interleukin-18 (IL-18) and growt h-rel ated oncogene
(RO KC), 17. The use according to claim 14, wherein
the systemc rel ease of TNF-a, IL-113, IL-6 or IL-18
is reduced or prevented in the lung, liver, or plasna
of the infant. 18. The use according to claim 14,
wherein the systenic release of GRO KC is reduced or
prevented in the intestine, liver, plasma, or |ung of
the infant. 19. Use of Lactobacillus rhamosus GG in
conbination with at |east one | ong chain

pol yunsaturated fatty acid in the manufacture of an
infant forrmula for the reduction or prevention of the
system c rel ease of nyloperioxidase in a formul a-fed

i nfant.
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