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METHOD FOR TREATI NG OR PREVENTI NG SYSTEM C
I NFLAMVATI ON CROSS- REFERENCE TO RELATED PATENTS AND

WE2DEMT63APPLI CATI ONS [ 0001] Thi s application i BCEHUS2008/054710

Non- Provi si onal application and clains the priority
benefit of U S. Provisional Patent Application Serial
No. 60/904, 122, filed February 28, 2007, which is

i ncorporated by reference herein inits entirety.

o R HE R Bt Ae

nmet hod for treating or system c

i nflammation. (2) Description of the Related Art

[ 0003] CRuesS-REFERENOE YrO RERANED P/ATENT @inNgplaTew Tt he
body to restore and maigpm@inahewgostasis after

i nvasi on by an infectious agent, antigen challenge, or

ph¥si cal, chemcal or traumatic damage. Localized

i n1000Hat | Ois peplsationisneonrevisipealiapplicatiogiand caians ¢z
exhi: b [ Y ' i d wswel Iing,
he b@ﬂgk&}éﬁéﬁl}‘cﬁ@ %[gt)%@]%%@?l E&?hgﬂéﬂn%ﬁ{é&nﬂg?g?yh@es ponse

i s6080812R| fled brbiwhey 28, 200@fewhichys inesiporated by réfajency,
the L mun stem can present an undesirable
phﬁ%%e%dgceﬁ'%r@sponse if it is not appropriately
regul ated. |In tBASKSROBNDODE THESINVMENTION0r nal |y

prg@ect = if e system causes danmage to its own

ti §8ue M&%ﬂﬁ%lthy tissue as if it is infected
or ;cmmpr Methe grebehtnMidnieh Yslates geR&iaRy tba Albthdd for Yrealifte
i ntlammatory response may be out of proportion with

t her pleveAingcyystamg INflREmatjolry. When this occurs, the

infj)am@@grmﬁé,@gp@@s;@e,g@ap@@use nore damage to the
body than the agent itselt would have produced. [0005]

ThED008] | antitipfigmmespi nesponss istareattdroptriy tha bedy to restore

o35 R A R PR R Bl st

CytinMiengs, ampiykionl, nindreical artraveiaghtdantsigel dgcslidedy

act i I [ NS, . v 0.t he. coordinatian, of .

BB EanaMeR dnklnt SRR G ying

cosyrpionat includiref redeesss pwellihg,theatrand paicel |

poPOLblogi ! o%h”éb\ thré%rq}?z;r%matory response is generally considered a
heaithy response to injury, the immune systemn can present an undesirable

physiological response if it is not appropriately regulated. In this situation,
the body's normally protective immune system causes damage to its own
tissue by treating healthy tissue as if it is infected or abnormal.
Alternatively, if there is an injury, the inflammatory response may be out of
proportion with the threat causing the injury. When this occurs, the
inflammatory response can cause more damage to the body than the
agent itself would have produced.

[0005]  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
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of cell types produce cytokines during inflammtory
reactions, including neutrophils, nonocytes, and

cyt oki nes generated at inflammatory sites influence
the inflamuatory response. If a pro inflammtory
response i s not successfully countered by
anti-inflammatory cytoki nes, however, uncontrolled
system c inflammtion can occur. [0007] In contrast to
| o@at icegunuiméatiampetyasm, speyific émincne cell popebtians. iAssnumber

e SRR B PR e S bl rardthefony 1EiERs dneiuging
spaeuifm;mllsl meaccybas; an@yyn@rooytes. associ ated with
Palflil o Mible BecrahBRaAos ok st S dagferaton at =

apnmtantrﬁatowtemmbﬁcesmeﬂﬁwmoﬁyﬁn,tssahéé Imélpadnmt i on
can -l ead to protein degradation, catabolism and

hy BEAREP2IEH! [PSPRNSRds BOtcSé'ﬁﬁ%ﬁiﬂé'M ceunterrd By aut-infammatery
f upgbkinBs Howrsee rejhbahm%@ §yrb?%e§:%f‘a:ﬁﬁﬁaﬂb‘r§ gér?o%&?af t,

i rmune system and [ ver conprom se can
cofRGG7but dntagnirastts loselized imfmmmaﬂzorars@istmq iaflammation is

J t
emﬁmﬂa@gﬁ%ﬁé‘%b@dﬁ‘hﬁ?ﬁ@%ﬁsﬁ%ﬁﬁ%ﬁ%awe
8( ra InBOMn20023t spakifib eitesh bahmamm tmas;beistﬂdhﬂjm
h f
O AR DR AR e B RRBOL Bl 1
d| emrgg,rhermahm foseaéamﬂt@éqlamdhng&b!e 8%, Shitemic
AP RAR Fa S ER el S e ho AN dual
m ﬁypwmgwmoﬁsm tc\b@tcoﬁgéqvéhé@ thé etridtbRSaridTahctlonggn at
%/%%ertlcul ar tine. is well known that the nucosal

tal grogise such %%&"Pﬁ%\? headcimmune systain 284 sy aay be

en@csrﬁpw.yed @{cgéan dbﬂtﬂbhf@(to ranglofydreralisre @Ab hesdign of
m cr oor gani Sns. nP03| tion of the intestinal

ni GS6hkered a&a&ﬂﬁ@f@ %trewﬁg e iifee dysjerna iammatary Besnrise tas
| NTRl 2 TRAm ATV, cmé@*s %%4501 gﬂ’@? Aﬁ%@wén'aﬁhb@é

mucus | ayer, the deep cus rypts, and
t herogiassAwe been agbigwed memdeﬁéandmg belmechaTismssyfeci fi ¢

COLM ERYAAMASRA R BO0HAK! Bidale JEkd ALGHBALARG O S
I'ng 1umnally avai % BT ecul es, O Rtcua
qula‘laqcyptabfyd\@fost m cr obi al and mi crobi al - m cr obi al

BB B, JHEPR sl b B aRE U B
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

[ 0006] Mul tipl e nechani sns exi stPGHUSTINE 654710
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[ 0009] These m croorgani sns, which nmake up the gut
mcroflora, are actively involved wth the inmune

WO e®ponse They interact with the epithelium i PCT/US2008/054710

conditions of nmutual beneficial relationships for both
partners (synbiosis) or in conditions of benefit for
one partner, wthout being detrinental to the other
(comrensal i sms) . Hooper, t al., How Host- M crobia
Interactions Shape the Nutrient Environment of the
Va AR Mieiabiavméissebialdnteraotions. RurchNGth., TeRoRBBy@OReduced
(2 inder. Ldence is energing
Qpﬁ% cg&g %ﬁgFFgﬁg%og?1%§PZ§ﬁ%R'"cross-talk" bet ween
t h{9G08] estlheaé mitroogfanzne, wrnd:htmakedhp/memt mmﬂeﬂal a:re
of _cel|s in the intestinal nucosa_, Bourii oux.
T dadvad b N BraPhtiisa: dney BipiaRtin s °t he
Pr e;bzﬂlmtlumlﬁ? Oﬁnd;fm}sl-&ffrﬁutuﬁi&ﬁhéfcu[@lgehh@%@%m&?&hl mmlebﬁ“
e Intelli ntestjne he in Par une
Gimbms S’r qnﬁ"“oﬁﬁf’% benggit fpFone PEGRS". M%Bﬁb‘eﬁe'ﬂg_ V. &
GOG&ﬂﬁhentlai o tﬁ@rﬂif@rs(éémﬂﬁ@ﬁéal%ﬁ%‘) eHb@;!)erRS} a'ﬂt 'Hbﬂﬁnbﬂs in
the Gut, Sci. 292:1 115 (2001); :
Palitsefdsli lptetactions Sﬁaﬁﬁr 4h6|Nuffaer{b|&w¢rémnta4f ff@/vl@wmﬂ#an

RemRAIAE Abhul RegSHuRal fava Saelaoph). IR ract EoffRietine

" Co- Cul t ures, 2000)

Nugvigdeneeds aﬁ@m@@: wéich éIhOVE& |acﬁirozaunt@rm!ayrprt pross-talk”

U BTV Pl e 28 RS aen TR s
gumtaﬁlmimmuamﬁa B@srilbem,retsaholﬁhe m&maa e;svd :tts g?hmmﬂTrz Vagf o
e A e L
I n‘iﬁhellmtpmg@mhintésm@ 1hfefld Ntzaqan?r??gﬁthB??rﬁ ﬁ&D.CUiDn (I’;lutr.e

F af P L 088y 3ispEh TV SR - GAMRSe! AR e L
m Refalidrehipsoi tHeh@uadui QQEGM(ZMHN—@H& et antzg? tn han 10
T oo Tera el Bilerder e e Fsoamen ot pigsina

anEp:nfeaértCém_retuabme @6107uh@r§§ auT #n79{200093Ralker, W.A.,
m croorgani sns, both in absol ute number but al so

spRelp&s arfrwet%@tc(ﬁaqf@ﬂaéﬁoéonéaaéwwﬂﬁe WavRlopmenes | e
IUhioshid/ FRGEDBERRsENE e3biafalabirQdfebl @mtrt tas s@' beo

canal, their initial environnent, and

i n@%ﬂona%dh@gét migeofigra hag beast $heve tpoqdjgilt aroeqnﬁc tm;nuur@r y
u r f ul t
fg}%@‘%@? r? gﬁ@ :Js%c%\%%t@%'&@nﬂaeﬁzé efel |hhdbi§ qg&lgpn dli_’ B :fl
baffrabivébsstbieets dmalmm:tyahm H)e(Bimf Noiraf 3: bé&SéOBe(zom‘r)us

3?“@ (ﬁg trHS gt P micro%rs? }cn ;Ftpants i3 known & 5 ?a?lés% eve ope8 n
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 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 ingest.
Because the gut microflora population is very unstable in early neonatal
life, it is often difficult for the infant’s gut to maintain the delicate balance
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waolpdoBroeasnres bet ween t he bacteri al

[00011] It is especially difficult for fornul a-fed
infants to maintain this bal ance due to the

of a fornula-fed and breast-fed i nfant. The stool of
breast-fed infants contai ns predom nantly

Bi fi dobacterium w th Streptococcus and Lactobacill us
as |l ess common contributors. In contrast, the
mcroflora of fornula-fed infants is nore diverse,

coRelsantaraiu pad beseteialhactene, Bus redusingdbe asilityedfithes
St aphyl ococcus,

Es?ﬂ@?r‘gﬁ?ggé@g?%rH&oa%%g@rl dia. The varied speci es

of [(B)CHHIJI 0 Uabte@peclaify difftchis fartfomhida-6dd infapdsto-rheidtaimtthis

{ bflangs ed ALAMToRLId St HR! acidol SldchidinBle gut of

di faffemna fefcearad b:febaemddrﬁfabr efat stba bf andhst-vadniviaats ed

PR AR T e i "

thSﬂbD&dﬂws@@ﬂéﬁﬁomMOh @ﬁnmbmohk Intdaptrast! B rMigfonBlayorof
%Ea” des in human ml k, and nunerous hunor al

Afantsds Mok SivErss; ﬁﬂﬁ’.fﬁ@m@ﬁ’@d%ﬁ@ﬂﬂwfidn
br BQ@Ferd.@féskas VEIPSS 91l morl pa%ogen%%bi%' Qtaﬁﬁflhﬁddcﬁsé' n

Dietetic Products for |nfant nment a

EsPerheqctiseriitansClostridia: rihe wned speries pfafBrf do@éetnum in

N

i P SPpafol SR A oo i e BERUR A et of

t héactis havechesn poposed gethe qaase faritpmdifferant Sadahfidrabof on
f Likel

o ot TR L SEHh A SRR gy

il tfaffemésompmtlcm‘ cbfembtamﬂaﬁnt;manmﬁd adham pﬂmsphmms | ung

di sease,._periven cul a acia,, neo

e g Bl Bl e o P TRl GaRenatGRA T Auman il

negmdhimerngs éaherdeel delislanmediatdrs anmah idiodid fuhdlioh iﬁ
t he acconpanyl

Dependi ny rti uI ar ase,

in f@aﬁﬁmﬁﬁ d‘?p%ﬂ?{\ O%C?lljr f‘??’%{"c%@ rifiiie Distefiroghiels f Ods

t herdnsa Cbrhﬂieﬂrad/ Ib)/@ﬁe ESPGPWCb:ﬂﬁnttéy ort Ntrition, J,

i nflammati on can stem c in nature. [00013]

FoPe@afphwro. é’HFroﬁﬁé"sgtﬁ?é (6P%89§@ causes the tissues
' n%@@?Z]t Nk ARESthE il Br?of'farfnluﬂﬁ'g% Y*@Hnltslelsr&%%@{aﬁie the

i nvol ves 1 n Iannatlo I'nings o
br andht argdlt Byireidra dagely pReticipate inrstiowllation| of gkbineherdtya i s

CaUSEa B |n ﬁr{té‘g@ﬁﬁf&/ In{éﬁgﬁg%\yélﬁgﬁ}%g atory illnesses.

periventric area BRI
Nekﬂany oizthagnagortibresses that affectusfastsi ntiluatmgaﬂwrmm lungt he

cﬁ S%%s'engenven ricUaY Eeu‘f(omaﬁacﬁan nggr‘?attgiun%nlr?&ng ne%%attal or

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.

[00013] Forexample, chronic lung disease causes the tissues inside
the lungs to become inflamed while neonatal meningitis involves
inflammation of the linings of the brain and spinal cord. Periventricular
leukomalacia is caused by inflammatory damage to the periventricular

4

speci es i n PEHUKIDS/054710
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the intestine and neonatal hepatitis involves an
i nflammation of the liver that occurs in early

WO pfoanes72 Sepsi s, al so known as system c i nf| aPGEUS2098/054710

response syndrome, is a severe illness caused by an
overwhem ng i nfection of the bl oodstream by

t oxi n-produci ng bacteria. In this disease, pathogens
in the bloodstreamelicit an inflammatory response

t hroughout the entire body. [00014] Premature and

Cr iafdsCinlthy dbldiopifd BRIS RESBLIZIRPERGRIlIR &RIEEOUS
challenge in terns of devel oping gut inmmunity

d _
pr g\ﬂémmﬂ@“s@éﬁ%ﬁf%tm%maémﬂﬁ t inplestragtion of paggf all of
Cr ifd inadst u‘vf? bhii nkBhARR g@ﬁﬁ‘s @?g@ﬁ@h 8RN JTBE ﬁk@lv)ér

into sterile I ncubator remal n unexpose
t othaheceastiready infavpyl aepmglsmkrwwrtaﬁ svstwapmfgamm@tam

| n I

%abn%gyﬁdagurg? c‘e%)élvg'(r%‘lI I‘%gc%%?%—g IESQ*A‘Fl’ﬁ{iei'se |gnf ants
ar mfedtmo ocﬁﬂmaeblobdﬂwaerdbw\iokm ﬂzrodm;!ng pectEmeurrm this disease,
antiplotics cterl a
2 o8 nd BlepBstan of T PAa gk Foerante rgughout
Ad¢het érdin@bbyly. t hese infants are often nouri shed by
me i nfant fornula, t her than not her' m k.
To RO | e it g SHTRANS UL Bots Hsd rerasmnt & Shipus
m §iﬁé1feh?é & te@me QY 8L RILPiNPE@ASLAity R PréRHEHJ S sBmic
precipitatin i fe-threat system c i nflammtion.

[ OG'(UQB'T”EItW”r %&@ﬁ@fm N arﬁ@a"xe mggfgﬂﬁ’pﬁré BERD Rlacet iremediately
Qtfe'n% A oftbrs Awhdth %ég)g%n%%né%frpofs% ftha vhefrial

ants een Sgga%eSt In order to encour age gut
cop@wniaMnsdn whiiche besilyi lermalinfaniowedd gamaliyde expesrdt i c

pashiimay 8ify bt 1138 R GA0M 480EBoh Bke Hfrlesp infants

R. aferalbo oftérn seated Mith baratl-gpsaraivsantibiotidpphhiciBeattt eri ol .
t |

pacv T RRs At e ind BReEs Pievhglitet

m Adgitiboally, thﬁglafirgzn’:tg?m dn’mnnoémsyetﬂ ewnmhb |osh|eihfattud| es

> iomblan b b ot ralk. T féf'b%i%aféptobﬁdﬁay sayserbe

hayear® JuiFidrofi§ta 36! ie R LiRGRopSY, tHls dalisihg bRElceRRESng
the risk for transl ocation of |um nal bacteri a,

califgithrgaleryng sistemic inflagsnafidnened ri sk for infections.
][ nl[‘déi%% Ca8 fSceny g@%@ &he %Qﬁ’b!@&bﬁfati@ﬁ Bf Ez%uo’h@ BOERA RS

I Munosuppr es pat 1 ent post cardi ac surgery

patheathietsf f@rmuf%fﬂdsmfnntsrhqﬁd:rﬁeneea@gestéyﬁ et homcow‘rage

Pagl&ichidMtbR With 3 efidalrhitrodtismé PloBREL bA%Eria are
living microorganisms that exert beneficial effects on the health of the
host. Fuller, R. Probiotics in Man and Animals, J. Appl. Bacteriol. 686; 365-
78 (1989).
[00016] While viable probiotic bacteria may be effective in normalizing
the gut microflora, there have been very few published studies assessing
their safety in premature and immunosuppressed infants. These special
populations have an immature gut defense barrier that increases the risk
for translocation of luminai bacteria, causing a potentially heightened risk
for infections. In many cases, viable probiotics are not recommended for

5
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death has been reported due to probiotic
suppl enmentation in an i nmunosuppressed i ndi vi dual .

woeweneger G, bt ai. Yoghurt biotherapy: PCT/US2008/054710

contraindi cated i n i nmunosuppressed patients? Postgrad
Med J 78: 366- 367 (2002). [00017] Thus, for

i mmunosuppressed patients or premature infants, it
woul d be useful to provide a non-viable suppl enent
that may treat or prevent systemc inflammation. A

nonnmuaiﬁm@padstecu patiénts gost tdrviac pn:@br}opamtﬂwtléray &ith
addi ti onal ths su i,fe.

BB LcyaR Bckion & PR R blB0 TRt BPL AR PG he

andehteak bkes Reptrtdifie 6 prdigcupPlehent@iontiabA
viability. Even with these 8recau ions, the shelflife

of MMppesupRIesErdBIdbiduali Mapareger (elsf a néghurt Aotherapy:
OBonttehtiatéd IndlAlro¥ndrsdekl VR1BHEP PBLGFRI MBYLC78: 366

circunvent the necessity of refrigeration and
pr 897 #02).pr oduct having a | onger shel f-Hfe. The

oY e, SRR focloBldelg bEtar) P of AR PRRS Hrghtf

nowouiddiel wseéll ttcepmtdie\eenmrev;pble Bupplemsniak cthay treat or

addltlonal . vi de .l ess, risk t ion W,t
o Risve Rt tehni® I tfatioRs Ay idrdedie AhBinBHRS 1 198 pibdidtios
chmagemve additiend dshefits kaott ag ador@Bdsi‘ﬁaﬂf@!ﬁbn tbe ;mcﬁbabtkts

D B SR frth o tec 8G 670 IHREUL SEovE oey ot eni ¢

I nféfﬁg‘@?ﬁtbd@@Maﬂ*ntélﬂfvmﬂdﬁy f egbr Witk Se gmm:@w\sn thet élﬁ!f—
adm ni stration of inacti|vated probiotics.

THife | XREXpIROR qRIBisIB e e NPT FHnsyiable, a”@ﬁ@tw &'@@t
' ny%‘dﬂ@@wh@d@w&@ﬁb@& th® n8cdiaiiebs rEﬁfg@Pﬂlof\CHndtvﬁcﬁﬁd' ng,

preventlng or reducl ng systemc i nflFfammation 1n a

supjo¥ise 2 RrABUGHENIDE adongaTisbriftfeadiieriredisticaudlditben e
S Bl ( PRBRL  hSa JARAL loerpyon. &
i nremviable adlternditive tn pobioticawpuld @additonaly pravidé Essuisknf a
oy SRR SinbrBRY OO R B b 9 et
t hmar@ES irethettadie fortare, ahdtﬂrtesmxébthMpfoﬂiudt. K@omiaidly, it
da of i nact.i vat ed

equi v bo

oo e gbSh S Rt Bt sl HauthY of pidRGbn
pheyst@aielitfaintadtiorth iforensd istiafans. coh(iIR21Q)] thé adeiifistration
embodi nents, the_ invention is directed to a novel

of inactivated probiotics.
SUMMARY OF THE INVENTION

[00018] Briefly, therefore, the present invention is directed to a novel

method for treating, preventing or reducing systemic inflammation in a
subject, the method comprising administering to the subject a
therapeutically effective amount of inactivated LGG.

[00019] In other embodiments, the invention is directed to a process for
manufacturing a medicament for treating, preventing or reducing systemic
inflammation in a subject, characterized in that at least between about
1x10* and 1x10'° cell equivalents per kg body weight per day of
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w@pndasing adm ni stering to the subject a

met hod for treating, preventing or reducing
respiratory inflammation in a subject, the nethod

t herapeutically effective amount of inactivated LGG
[00021] In other enbodinents, the invention is
directed to a nethod for reducing or preventing the

~system c rel ease of one or nore pro inflammtory

cyt oki nes or chenokines in a subject, the nethod
colnadtisatad Ladwbadifitsehamgosus GG4LEGh jsactedans a

theba euticall %(l teffe tive anount of inactivated LGG
[0(5’ E%aﬁoﬁogé(f% ker & GFfent, the present invention
CONPO029gs la otrdriemdbddiments etvwe iviengort Redirablegud i neaki on
of I kB expression in g subJ ct, the, net h.og conpri sing
adMGHed BY ii'rgins Preveninhpierugng sPYplont Egnmption ina

ef aBjebl theBMBY cBfnprisng dwitigerihd¥e thEeLbjBera the
present invention may conprise a nethod for decreasing
NFREerepeitisrbeeffacive amodntefpastvated hEGret hod conpri si ng

ngééﬂzﬁglerlhrlﬂhér%nﬁ imaik &6k irﬁgﬁ{?@&f} %%Eﬂe@% b¥method for

e anount of 1 nactivate 0023] I'n a
paredusingaer peensodnadie systemeic reloass ofomei o nipreddeed to a
et 1 [ | .
or "atshAbp Ry RERUEHES 1% Slbie B i3 ShiiBng
c orpmirsstagn@inthaissbject atherapeutieally @ifiectiie amount of
ther%ﬁeL{ti ﬁa{ﬁ y effective anount of inactivated LGG in
co ‘éﬂ% ‘th at | east one LCPUFA and/or at | east
ongooo22p! enpinottiepbimbodinterpahé praseat inesriiodicvriprises hhe
LCPUFbA y be doco&ah Xaeno

o RO DISENIG RRAPLDoHS P Kk rGTachieh T2 shiect, the

adybGoesmpriadRinkerighth @weslitpet hrerapesRAally effective
invention, it reduces or prevents system c

i nﬁﬂmﬁ'ﬁﬁ@ﬁ ipactivaied LG e fHtioRT, WF?%&‘@PWW @MPWBHSEF n
the himes for@e@%ﬁ%inglmar%%aﬁéﬁ £5d Lilfect AREInkdtRAR! | Y,
the i nvention reduces or prevents the release of
varcbopssipg edmiristamigiodhy suiedid hempgricady effertivieecmount

in W Qsd Nt e/l eukin- 1b (IL-1 b) , IL-S CONCG1, and
gr%xt\#%bg%t%@égébncogene (RO KC) levels. As the

pr §60023] i Nneryariculareymineinssothiednventiooiseditduéed to a

R PSR H R b P OB e

DEGERhPTAtN ik stiblecDRANMKESA comprising administering to the
subject a therapeutically effective amount of inactivated LGG in
combination with at least one LCPUFA and/or at least one viable probiotic.
In particular embodiments, the LCPUFA may be docosahexaenoic acid
(DHA) or arachidonic acid (ARA).
[00024] Among the several advantages found to be achieved by the
present invention, it reduces or prevents systemic inflammation. The
invention may reduce inflammation in the liver, plasma, lungs, and
intestine. Additionally, the invention reduces or prevents the release of
various pro-inflammatory cytokines and chemokines, including interleukin-
18 (IL-1B), IL-8, CINC-1, and growth-related oncogene (GRO/KC) levels.
As the present invention may be used to improve the inflammatory

7

PCT/US2008/054710



10

15

20

25

30

[ 00025] For a nore conpl ete understandi ng of the
present invention, reference is now nade to the

wo ed0Ba0d3ny descri ptions taken in conjunction WETU$10e8/054710

acconmpanyi ng drawi ngs. [00026] Figure 1 illustrates
the effect of live and inactivated LGG on cytoki ne

i nduced neutrophil chenpattractant-1 (CINC-1) peptide
production in the |liver using enzyne-|inked

i mmunosor bent assay (ELISA). Inactivated LGGis

| abeh@forast mieako pdent HBQUNE offdelitb oL iheblitsisIrt es

the effect of live and inactivated LGG on cyt oki ne
i ndN8&¥Sneut r ophi | chenpattractant-1 (CINC-1) peptide

production i rBFEIIE?S[S@S@ﬁIP’IQOWVW DRI&?@IN’G@U”OSOI bent
assay (ELISA). Inactivated LGG is |abel ed

| " hERR025TG Forz0momsionmieferundgretanding afatbeQretsnet igvérdion, of
e oo AL SR 2 10 R4 B orincon

pr Mibctlha amampanlymgldmgmgsn ng enzyme-|inked

| DERRRP . Fblre X Tt g et KGR MG AL L B o

t heytekﬁecn’lcduaég InEMIfBo;ﬂﬂd:hleﬁmttracarﬁd (Cmiﬁd an peptide

rowt h-rel ate onco oduction in

I i PEYdugionyig the B‘ﬁréﬁ @Wm?l EF%& "5?5‘&?15”"?%@??&%&2@’\)- '
LOpdcEvdtéd eerisasneldiead “Hed Gd?00030] Figure 5

illustrates the effect of live and inactivated LGG on

gr [AR0RT} | Hgwe Zohesdpéatethe effertad)ive apd inactivated hGERn
| ' d LGG
o ol o OO S R BN D RO 7 ot o5
t herogiuttan ingfagna, esiag @nzymetinkestisgungspibany assay KELISA).

k I I
| B LR Mol i AP G BTl LED

DERORRZBT | G\glﬁ JlitstRRERRRREBCHVBGDR MEMESHAIELDBAEH on

enBOar A Lo PeeorT i BRToaH e T PG PR o5 of

\Ahpfdauafcm ;f\eme fmgtdmr@@rwmeh‘m@d R%rﬂﬂmbs&)trb@t Fssnylt dted by
an on e rnventi on 0 a Imtatl on
Y’%’-ﬁ@N éﬁWﬂg‘?ﬁj ’-(PI%‘ '$ tgg[eIed &F?I’L%%Dappar ent to
28K '#l@ﬂe'MIIGéﬁ@t&rtheteh@&t\/cﬁﬂN@ HAd iRetifdtet &ensn and

varlatlons can be made in th resent |nvent|on

w. gradin-relaisdancagerie (GROKE) tign instpe diver usingtshe
¥ﬁ8§l%@ﬁ1uit§ X és@é;} ai’ﬂﬁ@tlvai G'G‘?§IabEIeHSatsr“ﬁé£q_C§t§
escCri a par one odi ment can used

[00030] Figureb |IIustrates the effect of live and inactivated LGG on

| growth-related oncogene (GRO/KC) production in the lung using a
cytokine multiplex assay. Inactivated LGG is labeled as “heat-LGG".
[00031] Figure 6 illustrates the effect of live and inactivated LGG on IL-
1B levels in the liver using a cytokine multiplex assay. Inactivated LGG is
labeled as "heat-LGG”.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[00032] 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
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on anot her enbodinment to yield a still further
enbodi nent. [00033|] Thus, it is intended that the

w@e@sam37i nventi on covers such nodi fications aPcI/US2008/054710

variations as conme within the scope of the appended
clainms and their equivalents. O her objects, features
and aspects of the present invention are disclosed in
or are obvious fromthe follow ng detailed
description. It is to be understood by one of ordinary

skivhfiodsmbifificatiohs ahalafiftdnBcaf ®_tmaHSHURS bRiehSindention
description of exe nbodi nents only, and is not

( npl ary enbod S .y, ana
[ nM@hawe&@ﬂmﬁr Qm Hig 9998€ I9F sRiFtef the Hlé’_@f‘%ofbf FQFH%S_taﬂée,
PT esfiiies iR AR debHidd 4k op%ffo%lémaa%&apwb@hgéws
are used herein: LG5 Lactobacillus rhammosus GG
L CcroRAothes agbedmant goyigidrasstil fudher@niadipenici d;  LPS,
li s apide; ' L0 ClNC- Ki ne
in uceéyneu ro{%hﬁd'ﬁteé‘hé%ﬁaa{ﬂ %ﬁ%@gﬁtq 'Tle%%&&\fgé,s sy4p
gr owidificedrest adl wniatgenas cdhé 8/hindhe goepd ofithedppended

[ nosor bent assay. . RT=PCRl, revers

t RS fhd il SR Rlenist cobRE P cTeaflisns sndespects of the
a_npLaeehSinoéntmardraﬂiEelbs&Tlnl (Sdé}i@ Samdusi&umahie @miﬁwm@, rat
mi ubsti t ut.e; , Tol]-1i recepfors; cle
A O TN U A eV g R A R S
dogR3mdtenaprReEAt dsddsioNfa dasapiibA eneerdsiay-erb8iidahts
The terns "inactivated probiotic” or "inactivated LGG
me &Rl #t istebintendss &silimiting ﬁhﬁittf?/ad@rf aﬂé?ﬁt% alibeippesent
abjbhtiwrof the probiotic or LGG organi smhas been

reduced or_destroyed. The "inactivated probiotic" or
"i [OBA) atlde fotawing abbieyiabions aregised lherain'diGii, at t he

. | ; . i )  cal

0l BB B R RUPRI O RSl LB AR By

t hecidel S| lipaptlyseatcbalrida; $L, srytaoeykin 3 NGk, leytokine-ind edelde ™ .
00036 h " | QLG l.i ti)

vi ereoni e e RacBhPY| GROM G ToMRa ey BupdtEhetEL 84

t heni}%ﬁ-ﬁﬂkeﬂﬁmhhﬁng@g?éntfe[s@?%i—'i"]’-PU(F ré\?rfnhﬂ'm@:thpmﬁ-c't'

means a non-dj gest.i i ngredi.en ap. st es

¢ hEOYTEARR S Brciad: AR analFBr anss; BBodandaE

us gevigire RMS, trBemiliesubstitute atLIRRY TolRiaN@ capld; Musleand,

|rrEr ovi ng or_renmedyi ng a di sease, disorder, or synptom

of

actar %%eBad\'F'E%h%ﬁ i ¥FPsapeoiegogic #pE: PEAN " r educi ng”
MeghSoshRexeMbl atit; AR Sr&Midorfi Ryt »  OF

[00035] The terms “inactivated probiotic” or “inactivated LGG” mean
that the metabolic activity or reproductive ability of the probiotic or LGG
organism has been reduced or destroyed. The "inactivated probiotic® or
“inactivated LGG" do, however, still retain, at the cellular level, at least a
portion their biological glycol-protein and DNA/RNA structure. As used
herein, the term “inactivated” is synonymous with “non-viable®.
[00036] The term “probiotic’ means a live, active or viable
microorganism that exerts beneficial effects on the health of the host.
[00037] The term “prebiotic’ means a non-digestible food ingredient that

stimulates the growth and/or activity of probiotics.
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degree. [00040] The term "preventing" neans to stop or
hi nder a di sease, disorder, or synptom of a di sease or

W@ 0vdi1e43eh t hr ough sone action. [00041] The t ePET/US2008/054710

"system c", as used herein, nmeans relating to or
affecting the entire body. [00042] The terns
"therapeutically effective anount” refer to an anount
that results in an inprovenent or renediation of the
di sease, disorder, or synptons of the di sease or

c oi038bn Ay Ud4gTeiThibettermitregting” aneansreneliorating, nf ant

BB RE i il B bl aRbichr Mo b e e or
thamndaizmut 1 year ol d. [00045] The ter(rjn “child" nelags
b
LG R A g S TR AN e T

abgggred. and 6 years ol d. in other embodiments, a chi I d
en_ the ages of apout 7 and 12 years ol d.

b
'[ gmf@téﬁﬁswste@n HERWMHINgt meansiodion Ak @ﬂ@ewﬂﬁeﬁ%e

Megiddrddr Cd?'é’?@éto‘i'r'l 8l H’%@Es@@lt éo‘h&iti@ﬁ thrBEgM Y6 Mmb&idtion.
re uirements of an infant by being a substitute for

4141 | KThe[tomu ZFyplenticage vserhirgreinwineans helaiinaeoait
in method for treating or preventing
syéﬁ%rﬁng@ ?ﬂtgﬁrég{j on has been di scovered. The nethod
co[@®0ugks Thertemisttierapeutalheffezpeitinoaht’ yefef foeart ameunt

a inactiv t ct...lLn some
erbbostis LAYl enr B e e AL cpptrsgrorder, o
Pr wmmumsaftrmmg&sreoarebgembm vely adm ni ster ] I
n i yAat robj otics, have net .s obst ac es
Folbouis o B TR eeafieeans an bank porn belp e
a 3nﬁwgkso@ge§t§u¢d ve and heat-| nactivated LGG nearly
40% of the children supplenented with inactivated LGG

ex|990idh c ddhsderar dnfanbmeands.a imieas) Bat is lesecthan jahowtn! yas

Magiggenent of Atopic Disease: Underscoring the
I nportance of Viability, J. Fed. Gastro. 36: 223-227
( 2[908%5] NJ haderer child gneansombumen betwsporthe dges of aleout 1

p' Qﬁ?oe*i’é’ rstofbg IH'c )F/l!aﬁ én%aﬂfé’rﬁ?va v%lﬂl‘d i@beffn RS GGYS &

di arr hed rge assocl ate
about 1 and 6 years old. In other embodiments, a child is between the

ages of about 7 and 12 years old.

[00046] As used herein, the term “infant formula” means a composition
that satisfies the nutrient requirements of an infant by being a substitute
for human milk.

[00047] In accordance with the present invention, a novel method for
treating or preventing systemic inflammation has been discovered. The
method comprises administering a therapeutically effective amount of
inactivated L.GG to a subject. In some embodiments, the subject is an
infant.

[00048] Previous attempts to effectively administer inactivated
probiotics have met substantial obstacles. For example, Kirjavainen, P., et
al., reported that in a comparison of live and heat-inactivated LGG, nearly
40% of the children supplemented with inactivated LGG experienced

10



10

15

20

25

30

i nflammati on, the Kirjavai nen study indicates that
i nactivated LGG may actual ly cause gastroi ntesti nal

WO pfoBamiser i on. I n fact, the study notes, "the PCT/US2008/054710

heat-i nactivation process nmay cause denaturation of
surface peptides and expressi on of heat-shock protein,
t hus nodi fying the i mmunostinul atory properties of LGG
in such a way that the heat-inactivated form woul d

i nduce inflammatory responses and consequently

I nsgvens diagivea p ESroteati Badigrid'inlthle Manag@tentlan Atopid Dastse:

t oPnBer S &g nB B ERERET {(EUD% eEd. PR A A e
t hmaeh Nb%dadr@b rﬁeasdhbﬁé were eboited@at iheallf@bb 6he M4 9]

ic strain jsolated from heal thy human

LG aTRHb. 1 f 825 Beas dlrIea s Tl Bpoated W Mo
S, ﬂﬁgmﬁ%Qlohoth@Q'fll?ﬁ%hwen%ttu@/ |nd|c¥\ﬂé's(ﬂ'5‘at'if$adﬂ%t§d GG may

Incorporate Inits entlrety ref erence t hereto.
L@;w@"yr@isg@aﬁtmmt?smtnﬂammﬁme iladactsthe piugy inptashdhe

r
r BERIR S AF LSRNl bRl 65 s anc
s uexn‘reworf ofr hqai shddy@'otem st mogidying t.h%imtmneltimp!atcmy 7
da L. 0
co%@ﬁ%@'&?%ﬁﬁ% %R%R{a&hgﬁ qi‘k?ene IC{(I:\I%g c{f%rm ec S
rruiods@é inﬂanmﬂonyegmns&sand_maseaudmﬂpscmesb gatt h t he
OB 2 B Bot e oS el Se ntniss g e "
prmmpdeum/amues frizthdd@or trémhghﬁspr@@inng Bpstéricat edhi 3
uti L1 ze ctivatio cC ou net ho
cupheRTioR Kamon e aErartati stindcldd Lha oped. The

| NRELUYR! IL@G @Q’Pﬁgloﬂé geamlished frd‘n@heﬁfﬁ@'ﬂ%h‘%n iNtbgtznal
heat treatment lization, ultraviolet lig

gahara Mtarsdisgese F‘élsgu?@ent::m@rﬁ 832,399 & Gpbaeh, et@ll
MeGRRA CRr gm lﬁ&ﬂ’ﬁﬁr’a% in fQ enBred My Qefe?é}‘%elt@‘e@gﬁ_(ﬁg is

I nacti vate eat treatnment VI a storage t ween
g8oeSistand ta 006t adibiotios, ritahie ssthe Thesarcs Orfragdd &hd bilgeand

AR B Ll e g
I aﬁmp1~30diayesrinm03te1dw;dmheaﬁdnmta K eaginl3G% ofeubgscts. [N
2 el el BB AP R 1 s A atal e
OflnﬂﬁjMesb@ﬁ)ﬁﬁl]LGmlstd@oﬁimmm tife d!épbsitcﬁ‘ry aothodty, a
2 RBEAT T60R LB O o ST GSBPUDSL ST 03
{ glfobaev]at 19thd predertitieRfidn, LB thaa By BbeBMchRAtdEgPONd
utilized. Inactivation may occur through any method currently known in
the art or yet to be developed. The inactivation may be accomplished, for
example, via heat treatment, lyophilization, ultraviolet light, gamma
radiation, pressure, chemical disruption, or mechanical disruption. For
example, the LGG may be inactivated with heat freatment via storage
between 80°C and 100°C for 10 minutes. The LGG may also be
inactivated with ultraviolet light via irradiation for 5 minutes at a distance of
5 em from a 30 Watt UVC lamp. Alternatively, the inactivated LGG may
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bet ween about 1x1 04 and 1x1 012 ceil equival ents per
kg body wei ght per day. In another enbodi nent, the

wW@e@sam37i nventi on conprises the adm ni strati oPCD1S2008/054710

bet ween about 1x1 06 and 1x1 09 cell equival ents per
kg body wei ght per day. In yet another enbodi nent, the
present invention conprises the adm nistration of
about 1x 10s cell equival ents per kg body wei ght per
day. [00052] In sone enbodinents of the present
| NueMdcBlated Aeth YURIne# Fadigtidnvid@@eia@bn Wie z;fgeelfarve(aeylr
reduction, or prevention of system c inflammtion he
subF'é@ta W’tlﬁ@ wures ata@ ﬂ@ﬁ@?@f A%F®. i nfl ammati on due

[ { ses,

o LSBT S HERERRARIE uecR) o thrgpalitah cfcie

| rrmsup‘pma;wseted iLF G amanobret Sam‘f cignd ko fagiuce ps peevint

V. L€ ch
et AR TR ST 0Bt IR Rt
cebé@a&nmbommﬁaed 1xhe'? |cehed;mnmerﬁsl QE% bragy Weight per

tergﬁto an |nfa prevent. treat,

EERA it ?"?%W”"Fﬁ“ S s S, the

i n&amtmmmbef b&sech hapuone 0f ead mfoga@a equivaiamstmrkg
enmbodi nen

the child may be t he ages. of one
AnB0%Y Webpar oy I yet et ot GifFESRNT InvRgion
chicbfphides the abeirniaeiohe aBegs x@ﬁﬂ @e@l\/@ﬁuv%lféi\té BE! Reeobody
years oI d. [00054] The form of administration of
m&’@tghf/ﬁ@"é@YLGG in the nethod of the invention is not
l

nmjdr??a ?n%%:ﬁg?%ﬁilrgeﬁ[?n Sofﬁ’éééggoﬁ\?érr}géﬁ gﬁé k¥Bect is in
i naeed oﬁameéreatm;ntsreadnﬁqm, St priewention of sy@ﬂ@mmﬁ&ma\atson
ta - I e
capoEpltetisie SEARRE BenBimaafirau ARl | o,
t hpremspbation atiet] lifastyliey dseasdsClssuapd, andiite likey Hoe

est Ll L L {
O EEhRE 4 BretE o h Gl s S arR el et S wi ¢
a bysitbini® isflaprhetioand sag tharfdibfboin ndisd. dfGOOD bkatinent,
anot her. enbodi ment, the inactivated LGGis

en%m’hpéarqvﬁn%o%ugar fat, or polysaccharide !n yet
an Eﬂdm%BLerme@ﬂtﬂﬁ BinbodiAéHts Vtﬂé afhchided sGapadbko a food

or drin roduct and consuned. The food aor drink
pr aamb:tlstmgi tgyan infamt ar ehikh tospravent reasn@l regresisistediach

r@am&énew fard eBubifer, rtﬂ?‘?ﬁ?&wt%%é less BOMPSRORar of

yogurt, rU| t Juice ul t - based
age. In another embodiment, the child may be between the ages of one

and six years old. in yet another embodiment, the child may be between
the ages of seven and twelve years old.

[00054] The form of administration of inactivated LGG in the method of
the invention is not critical, as long as a therapeutically effective amount is
administered. [n some embodiments, inactivated LGG is administered to
a subject via tablets, pills, encapsulations, caplets, gelcaps, capsules, oil
drops, or sachets. In this embodiment of the method, an inactivated LGG
supplement may be ingested in combination with other nutrient
supplements, such as vitamins, or in combination with a LCPUFA

supplement, such as DHA or ARA.
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dri nk, chewabl e tablet, cookie, cracker, or a mlk
powder or the product may be an infant's nutritional

wEe@dnedd72 such as an infant formula. [00056] |PCEEOS2008/054710

enbodi nent, the infant fornmula for use in the present
invention is nutritionally conplete and contains

sui tabl e types and anounts of |ipid, carbohydrate,
protein; vitam ns and mnerals. The anmount of lipid or
fat typically may vary from about 3 to about 7 g/100

kcadoosbpe iﬁ%@ﬁer%ﬁnb@ﬁﬁﬁ@it%é%@cﬁ@étbd L%’ isVél‘fc)épédlé’t% in
about 1 to about g/ 100 kcal . The anount

caPieFa falt ar @%ﬁa@amrgﬂendy y@baqptmercﬁw@@i@nentsvna@tlmt
12 L@d@%d'aea'to aFf’es&i Sﬂ @ﬁ%é&ﬁ:’i aHR Yol irdl ﬁ%eefé)ob rbr'ahﬁ‘k

., honf oteln, caseln
pr @fcéiuﬁt may de s gmldaerm mt@ﬁmal aimdnci suchds a faﬁ@:v-tone

I t t,
e, gEim oAU BN Berade TRl PR Yl Ce, linaBed!
maidtiokl ekewabls talat; coslee, csacaqechqr armidepsydanpr ded pradyictand

the. |ike, i,d _sources use art,

o By dsSan. pidiie S nBtRE et Yl S ook Dbl of
Ea[({]uuse] n, mmc??mddumeht,, lthmdﬁanﬂio@’lﬂaﬂarfoiiﬂ%?ll')}tﬁ@bte@_éppi I,
[ oleic supflo o] [ oleic.s ower oil,

D iR s et b S Rl ABH SR AINE SLiBRRLVRaSANd,

av aHoéhisQaf I!;BﬁaeérbBWd?HﬂeapﬂEPé!n hﬁcah‘ﬁ%%ndﬁﬁ[neﬁé@”@h@

Enf am | U?f)hp Enfam | ( ﬂ Premat'ure Fornul a, Enfa

wi BRIOHP @atzrtfattb@@e y)mauary dientabqut B, to about 7 91108 Keal.
d
Pr g8 $iolhi &frargtﬁﬂwgggﬁggaf %rry)fromaédﬁb)beabfowggm

Johnson & Co
sufsprle ffbmae@um ehcarbohysdimte tipisady mayfvanniemiapatiblita GG

t t
DGR TR PRAe Ry FRYY I b Rtd 41
I nacafataiie dvhe@rotein, besaioreol peateini bydrolyzedproten.eamino

or 085 PPl CRPRR R e Bs o bl e an

Any.gl,i;a/tﬁosy glumasé loom aﬂ'uplsolhisQMaﬁodﬁ)mm sOcrbbe, stairchmay
be .accept a ided it achi eves

P raCS S S0, Bl e TR LT e PaP brituieedth e

Vi algl eegaEbRroilsRach aY phRrd oﬂDfs@Fb@iri &I, baInfdMIA eébc%hemdf he
group. consi sting of Lactaobacjl | us and Bifi dobact eri um

[ 0BGg8 M ¢hain triglikeride eihitigh eleicsuntioweli i Bisk @lqinsafflower

cogbigpgtih®mkeM t h the inactivated probiotic, the anpunt
of l'ive probiotic may correspond to betmeen about 1x1
04[098871h x Cagvenigaihs spmnsreraliiypvaiakle infantfprpda may bsody

used. For example, Enfamil®, Enfamil® Premature Formula, Enfamil®
with Iron, Lactofree®, Nutramigen®, Pregestimil®, and ProSobee®
(available from Mead Johnson & Company, Evansville, IN, U.5.A.) may be
supplemented with suitable levels of inactivated LGG and used in practice
of the method of the invention.

[00058] In one embodiment of the invention, inactivated LGG may be
combined with one or more viable and/or inactivated probiotics to treat or
prevent systemic inflammation in formula-fed infants. Any live or
inactivated probiotic known in the art may be acceptable in this
embodiment provided it achieves the intended result. In a particular

13



10

15

20

25

30

woXo0sfies3per kg body wei ght per day.

wei ght per day. |In another enbodinent, the live
probiotics may conpri se between about 1x1 06 and 1x1

enbodi nent, the |ive probiotics may conprise about 1x1
08 cfu per kg body wei ght per day. [00060] In another
enbodi nent of the invention, inactivated LGG may be
conbined with one or nore prebiotics to treat or
prevent system c inflammation in formula-fed infants.
Angmbodimartt) the kzmbimazidnorteh@ctaated\prbbxotlxeisamoem fbrhehe n

t hiis enbodi n Vld s .t he desired

- oatB eSS b BT ang BERRBH TR o vy

i nfdoode] | ack mb@mbuc@‘iahsa@drﬁmtsrt@@sm@&abzhéﬁ;n Withigfe0- 0
gosacchari de, i somalt o- ollgPsaccharlde soybean

oI Inggtvated Rrabipts, the amayete H@é?w%g?i'%ﬂ\avucaﬂewﬁépr de,
anﬂe&%@h'a‘%@bt gs@ma@ﬁa akd @Fééefohw%idg hitsyefu) ?@md‘l%dy

enbodi nent of resent invention, the in
f owmhapﬁre@aycdmaap epembpdigient. e hyepiobioloe maa@m@ﬁge

ch I B
BRI e B 4] T A o e B, P
achapthge ¢mbodieient, ds live nrolmgtl@ apchmprise akdudixt0®afu ger

e&ge&g {’-‘@H%é}r |d (EPA), ARA and DHA. In an

I 'nac |vated LGGis admnistered in
cofaniosay i dn anbther EBodimenaoiihbénveatibodnantinated LGG may

ti d mbi nat
R L g R
égiﬂmamataecbam fdﬂmclfaf-l’é? nﬁamtfen A?W%pi‘eﬂmltdk;ﬁbiﬁ iA gk fkm;u be
mer aval | a e | Nntan or a al ns
DHACCER thig et RsAviderbit éB'?n'[g ﬁé’e§'ﬁfg’ieé%nt ed

Wi Pﬂeb‘scﬂ%§ of ﬁ@pﬁgsér@ﬁv@ﬁﬁbrﬂﬁlﬁﬁ Iridlhdehﬁct%% lacto-
i nvention. For exa nfam | (r) LIPIL(r whi ch

c oﬂtg@;Sﬁng@fiﬂ@qu%gFgg\;ép@a@fie Dﬁmawowacq’@”de
COgaRkah %'lf%é(sa%ﬁérl B! !sctaé\?crgw 8- &lﬁ@@éc‘:&ﬂ?ﬁ@ dn¥igkRtio-

i nactivate ['1zed 1'n"the present
|nQ|t§l¢lSBmha[‘ld©$)62] In one enbodi ment, both DHA and ARA

o OBBRE! SRR o DA LB e 5 e L

t hiermaiaghay Cfattalo odtfer ARMveDfents stighpasciahy ghdinom about

1:3.to a t

el Mlentady ag By LR R SuTRRE LPRUR S BEGIE M

| nanegiot amﬁbdi €, ctlé‘m“bwih mmty, ilrtdl‘ac B&deééc heig) mr‘ﬁmﬁd acld 3

to about 2:1 , | C 0|rretterat|o

ise'ﬁ%%ﬁﬁe”%‘.“ﬂ?'c.aqmﬂ(%@t Q%ﬁé ffh'f‘“ EMRSEIMANt of the

| NnaBJaRY LEBEs bahinktéred %’P@Mﬁblnatlon with DHA. in another
embodiment, inactivated LGG is administered in combination with ARA.

In yet another embodiment, inactivated 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 inactivated LGG and used in the present invention.

For example, Enfamil® LIPIL®, which contains effective levels of DHA and
ARA, is commercially available and may be supplemented with inactivated
LGG and utilized in the present invention.
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1:1.5. In other enbodi nents, the ratio is about 1:1.3.
In still other enmbodi ments, the ratio is about 1:1 .09.

WO p00&/19@rt i cul ar enbodi nent, the ratio i s abourCI/US2008/054710

In a further enbodinment, the ratio is about 1.47: 1.
[00063] In certain enbodinents of the invention, the
| evel of DHA is between about 0.0% and 1.00% of fatty
acids, by weight. [00064] The |evel of DHA may be
about 0.32% by weight. In sonme enbodi nents, the |evel

of [@WSWBVIn%e%ﬁd:rﬂe%%t‘ﬁmﬂﬁhﬁ&%RA Qreﬂ%‘éﬁﬁﬁ‘r

enbodi nent, the level o may be about 0. 64% by

weicgmpinafion afﬁbﬁrr?ecﬁfvaéﬁ%é@@@dfeatﬁh%emweﬂaramaMWﬁ@anﬁe
abW¥h:Qe1§%?_/ﬂ|Amén¥‘%59W§ gt ﬁt%%gﬂ.?l%%hﬁﬁs S@%‘AW ﬂ@r?ztabowe

| evel
f uitdhigrabenb8di d@nﬂe erthedinesndiof tife m&&emeb@omﬁmatatro is

6
i ot 08 angERGT SRS TR 0B 8t 5 o
of abamtt%lB &cabiwit 2ol  wainghptartidufar andicdénerdibo ditices ebouthe
angQ

| b b |
orpe; Reanper FBtiedGr SR lman? (b Sl e bR 3bO&
weilgihs.. Ibnl Thaﬁm?&ﬁ?ﬁtg tabrath lsa!giout u/hea Ha\siﬁll ﬁ?ferDM
e % ht .
[ OBEBBRHLS. o 01 abotdune. 513 BRRCIAY S oeaBa o
of réti@qs BHESENS: 11 MY 8 MlirkHan ehﬂooamrﬁadhbyaffd i@r@babpvw a rrg

of body wei ght per day to about
of [Wg?} wedh gaitaipam efl‘tﬁf’é ’@Yﬁ%’&ﬂn’@ﬁt‘e"@f Oft[E@A 1S

in SN f per kg of
Bgm\sgﬁgbtohth day igbz"bécfﬂ?ﬂ é@@éthyQué@—Eg of body

we{ 4berThedgvel iof Diidomay be @hboldd. 32%tbytwrighindu aemes
¢ SRR TRy B o oy BRBIPL 835 BEGeHY. h

abou kg o per d
anandtber @mmﬂmeehtha legeladiflHA miay beraboub®.64t% Hbweighippdn

an‘y@%%" g S s Uy LR A
Rfeti amottier eﬁ’aﬁdgnki)mﬂ:thgﬂe\tehef EDIF{ASM% b&b AVaRI. 38 bg weight.
31 3 Brlibo i oRugan e levRpar A Gy it ek upearh

on poosbpdiirerbodimdrits éf thBVRRhtOR thé REePEOARA ls\ﬁﬂarhw&én
from about 10 Egr of body wei ght per .day

abB8t% and08g Apeffa agil, Ryayeigksi ghangeer %QOd*mnhrﬂaﬁ her
enaQgi dFNHA g{? %eaJB‘B 0o eYe bf\ﬁelpﬁpﬁh%*ﬁ%ter éiﬁbHE; JK‘Q

of body wei ay to abou per
weleyaltof PetA aay . bemboyta&) 5%nly weight. In yet another embodlment

the level of DHA may be hetween about 0.47% and 0.48% by weight.
[00066] The effective amount of DHA in an embodiment of the present
invention is typically from about 3 mg per kg of body weight per day to
about 150 mg per kg of body weight per day. In one embodiment of the
invention, the amount is from about 6 mg per kg of body weight per day to
about 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. 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.
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enbodi nent, the anmount varies from about 20 ng per kg
of body wei ght per day to about 60 ng per kg of body

waoweioghoe3per day. [00068] The anmount of DHA i n PCIF/HRL008/054710

fornmulas for use with the present invention typically
varies fromabout 5 ng/ 100 kcal to about 80 ng/ 100
kcal. I'n one enbodi nent of the present invention, DHA
vari es from about 10 ng/ 100 kcal to about 50 ng/ 100
kcaf; and in another enbodi nent, from about 15 ng/ 100
kcEﬂOOlBEi} aH@etef@@timamOOnﬂ@faﬂkRA 1nmraerphodimeut afrthe present

Sen ipve unt
L RS EhLTS Pleail Bt SRS hE BEDd bock i Re badle 711
|t nﬁlamlt 150mwba§<gf?fmddye£ebg|§tiplet bsy. pltlwggaeLﬁm?dutrm@m amrtus
i C varil es ram ou (o 0 a
DB ERord edimgint Ak B0@ansit 1Mo TP KSTe bpfLwBRpt per
15
o FeDto Aot X mT Ko Fbodielohl paridyr dTeAtIet

enBBardiEent, tff%ma%hvﬁﬂeéffromb%ﬂﬁé%@ Peioe fthady waight
ngé%ﬁsébo&@m@%rﬂa ofBbdy Q8 Hﬁ%r dakn IRy Ry ar

odi nent of the presént |nven i on, e anount o
i sempbedimesl thﬁgamogmt yarigs ffOPD@W@POWEEWFHan@ftbOﬂw Wﬁﬂhi

o PR Y20 a0 tMd o ek ko BEBA) B 3891 1o st andar d
t e[ﬂﬂﬂﬁ&p edhemovount of Dhid 1anmfanﬁomtdaafqv luee \mtfmlye pmysegtﬁt
of Mgt g1l BRI RoBYadfiR 5 Th R P MR B Te R )
pr estnin ore drhlsodimenubfahe Ams@nbhb@moaxﬁhl{mhfﬂes Irfrenurr?aﬂcﬁ]t
ol Bl o 00 P i me Rt 30 pRSpbEmbelitiast

ovesldbolipts rhbﬁl@d Kear teddoyt PO aRR1l0 itcal.t A E:éﬂ’fséméza
wi t hout. DHA and ARA. £)00071 The source_of DHA and

ma§ BRIkt Sfdhe pEeseRBIMEN PNy i apqund gt RHAS'S I?QPPfrﬂJ oi I

f'ﬁubm@'()'kcais' ngle cei! oil, egg yolk lipid, brain
’d, and the |ike. The DHA and ARA can be in natural

f o 69% ovheemaunhef Aﬂé ip gﬁ@ﬂtﬁ@fmulaﬁbf Hee wiPtirrpresenitce

oni et Y bglich A e 19l o RR) € o so B Y

uskmhl.i im arefdniediimeningf t[x@@@esz]wt inverdion elivb @dtavet bf BRAt he

PRI 1S e TR Shalt R Aoy g ©
embodiment, the amount of ARA varies from about 20 mg/100 kcal to
about 40 mg/100 kcal. In a particular embodiment of the present
invention, the amount of ARA is about 34 mg/100 kcal.
[00070] The infant formula supplemented with oils containing DHA and
ARA for use with the present invention may be made using standard
techniques known in the art. For example, they may be added to the
formula by replacing an equivalent amount of an oil, such as high oleic
sunflower oil, normalily present in the formula. As another example, the
oils containing DHA and ARA may be added to the formula by replacing
an equivalent amount of the rest of the overall fat blend normally present
in the formula without DHA and ARA.
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5, 550, 156; and 5,397,591, the disclosures of which are
i ncorporated herein in their entirety by reference.

WOoRMe&372 t he present invention is not |imtedP@DUSNWSE054710

such oils. [00073] In one enbodi nent, the LCPUFA
source contains EPA. | n another enbodi nent, the LCPUFA
source is substantially free of EPA. For exanple, in
one enbodi nent of the present invention the infant
formul a contains |ess than about 16 ng EPA/ 100 kcal ;

| Ny er TIRRAMBNIHA 858 Amﬁﬂwa%%ny%u% lanWnli:Q%eS

kcal ; and in yet another enbodi nent |éss than about
rrgaEFSAPHQQ meriae. oll Girh qsiaﬁmmeéiroﬂemm!mﬁ kraintligid and

tlf?@t el ﬂHR%n?%A M@Hnﬁﬂﬁfg@@ﬁﬁegr vidg ftﬁeﬁ?hf?r om

in that even trace anounts e a sent
t hearnaunmn of thg DOBWER sburdegidesiriot vesuitimany sut:@tqnnem S| on

f
O abifesEOTBIBA AR, Ml AGLINGRLE0. HEBA bRy BRA apdler
r egsedlis rebnédforant i -i nfl ammatory properties of
. EROR ¢ e e b R s SR e SoHESPT DA 1
bebh@m@k ér@aﬂingm@@tmw,aatsqgugr@» UVS’a’l’étSNos 5,374,567;
anti-in in part y preventing the

b
ubﬁéépﬂ 5§a§”"%ﬁ 38¥ SPﬁﬁh&dﬁ&er@ Qi arpinCerRRsATeH|
Cehéreinl BhG} sﬁtﬁeﬂtﬂ“yl rEBRFercaC HwdBr, (NE kR e M .h\mrmoh fsenot

cytoplasm When ubiquitination of kB occurs,
r eliradiedtp oy seghsoilshe nucl eus of the cel |, and

?ﬁ@qOQMt tH%HS%n%HBﬂFmé?&ec E‘E%f?*iﬂﬁAQ Ged Ba?nt&uH@ EPA. In

ory response. specific interaction
analncutbsmdembm@mht éTaaltGBldFA isogeERds eukm@ﬁ@ily)ﬁee bhhEPAs

| nFYeailet op et BoL iR, MBSt AR Re Bre e
ItOL ?vmgltazcgimnsjbﬁlg kth'awia:-irhmuTr gn@fEH’kBDmkhar g%lop'reevent ing
| nEPRRIERTE IS st 10 b PALBo KGR aRd Fe Alother < uch

aSelﬁH&dlﬁ{e@lt td@glmﬁnatto@t BWSﬁEPAﬁMlOI kdanfOeepatiediyr act i on
uction of gro i nfl am’ratorpée

through altering the
f a?WO‘é'B?ed‘-t 8@?‘?\%&&“*’%@&3& 5P £t oaBPpekeBhpaiment is

ei SﬁEiﬂ‘R% fhat e%@tréc@érﬁo@ﬁé QﬁEPAL!ﬁ@ aB§en‘P~|f%6m thBifshd e
| ocated in the of menbr anes,

ar G003 e nelibiedghatites branisimaiibe pombisgbarel innvated
?@ﬁlﬂw AH Qé?ldlc?rfAFfA foviaBE: OEE)&I&]EH% Elo%mé%tlc%ﬁtet}%n

pon ses 0 zZynmes
| i w@xy&mds@dhaadnwwmmtgrgmames mtfpuhu!pmmlmetawmg

SPRAL e SR HHRR st B ULt G o dhP BntPBeory, it s
believed that inactivated LGG imparts anti-inflammatory effects, in part, by
preventing the ubiquitination of inhibitory-kB (IkB). In a normal cell, kB
binds nuclear factor—kB (NFkB) within the cytoplasm. When ubiquitination
of kB occurs, NFkB is released, enters the nucleus of the cell, and
activates genes that are responsible for the inflammatory response. Itis
this specific interaction and resulting alteration in gene expression that is
thought to be involved in the modulation of inflammation. It is believed
that inactivated LGG prevents the ubiquitination of IkB, thereby preventing
the release of NFkB and reducing or preventing inflammation.
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prost anoi ds, such as prostagl andi ns, thronboxanes, and
| eukotrienes. [00076] These ei cosanoids are known to

wWhaoos/1663p2 et hora of pro inflammatory actions i PCHHS2008/054710

cell types and organs. It is known that diets rich in
w3 fatty acids, such as EPA and DHA, are conpetitors
for w6 fatty acids in several steps of this process
and, therefore, noderate the pro-inflanmatory effects
of ARA. For exanple, w3 fatty acids nodul ate the

el powrtsy onnabntrhe, W‘iﬁfaﬁf@tabbds%ﬁtr%s DMOarRRRoudHI€o impart

i ncor poration of ARA into the cell nenbrane
pha@8pirsiannaioparstion fiaughaltgsingdir pragHcln girkso-

| ”fir{ﬂ%m?ﬁét%%/fa%ty%%ﬁﬁ@&h@a ﬁwé@uﬁ’ccﬁ@@roaﬁ@%@ﬁ!ﬁ’%s@ééé&ﬂo@&
DHA and Al t

erefore, provid di stinct, but

cokpbifatrRciasy sueltes R4, whichwde loaat@dt!h e phasphataidpgol
r e%PBélﬁ@er‘nBre{Hé' tér%' e hbé@Hﬁr‘ﬁ}%thg%gﬁmétegﬁ%gbéﬁs%nand' n

'. niioerateasa pdolmearﬁé?ﬁadﬁmla .pgolecrfm is toemrbitedtupon byitvé

ONER00L Nolzy e, SN A9 AL 48 819 d0REHSLR Bl

Sy peodyics ti speeifit epectrum bheicegmoids mmmmgathe 2-series
anti-infl es of fornul ati

tl )
ORI Preriey alefRBnR: omealipe e otines: o
to #0078] OI THURY efddRanoitis ey howln t8®aPé @tij!élhbtfésofé‘pﬂ@ as

are thought to inpart anti-inflammto effects in
par&ﬂamwaiawcttwe%mafe@ﬂw*km% YPRioenT e tgat diets
Knawe ires-Taky abzugesdcﬁfa%@md& and DHRS hrPtbrhp&itsrdtbag s of
specific imune cells. Drect or i ndi rect interaction

befatlyeasidsiin seyesl Séﬂiéﬁ efibiseorpeass gndr teerefipre; mogsraimthe
| ”b cﬁﬁ.ﬁér‘np{ £420Rlof hh%”srf’d%%&émgle‘? aéﬁzﬂ@ R MbGSAE! S

era i on of gene expression 1 n hese tar et
c eth%eiomgatisntoiﬁthe wiiclalty acids fte ARAL trenineergoradion [of AR@

o b P )RR SERRE IR e
rrodiﬁlbaﬁmamrycﬁicdsaﬁbldmm ARATHe colmbratise of DiHé @mtARA,
" Peer b Pl el Sl ESP il ciTofiate gt e
comaﬁmﬁatm ré$pdnesemeitipRofnes provi des conplimentary
nergistic_ anti-infl ammto%%/tseffects [OOO?8J I n

adEﬁs 7éh, InRddifRr B8 §0B\E SRRbRAMBRtS Of e IRVRITIPN e andy e
Leﬁach\?@é‘d Leal 8d damisRied iflcoh®aatiod Wah leRRENDLRI € The

adm ni stered in conbi nati on. Because |ive LGG

i naembingtieyof live andrippaliveter AS Gisdeligwad h@éqrméd%d to
ggg@bﬁnéméwfgyﬂéffgfs% SRECIERRAFEIES to fh dndi-iRRIhAYRH

properties of formulations containing these agents. While not wishing to
be tied to this or any other theory, live probioctics such as LGG are thought
to impart anti-inflammatory effects in part through interaction with specific
receptors, known as Toll-like receptors (TLRs) on the surface of specific
immune cells. Direct or indirect interaction between live LGG and these
receptors initiates an intracellular signal transduction cascade that resuits
in the alteration of gene expression in these target cells. 1t is this specific
interaction and resulting alteration in gene expression and other cellular

effects that is thought to be involved in the modulation of inflammation.
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t he conbinati on of these conponents provides
conplinmentary or synergistic effects with regards to

W@ b@samsr2 i nf | ammat ory properties of fornul atiRPCEUS2008/054710

cont ai ni ng these agents. [00079] In an enbodi nent of
the present invention, the subject is a formul a-fed
infant. I n one enbodinent, the infant is fornul a-fed
frombirth. In another enbodiment, the infant is
breast-fed frombirth until an age which is |ess than
ond hygdrecagsrllivesanicinactivatddldC Glse ballaved to apenatd throughme
in ' u ' ' 10 in a
pad et sl AR CIRN LA Raton ohtiRe  he
e thogooentp proaddesstcoegtimegtay opsyneegistinantsip§arematory

[ n%hgrrrsrati onin a formula-fed preterminfant. In this
nmet %t i nactivated LGG may be adm nistered to the

pr Emms] i nhalrmtjiti]icon, mrs@}lfje(cfr?p@dzmptsi mﬁggvéﬁm&h@ oEGany
ot her syl e r I y, | desli red,

i ngacf'w%%éﬁgﬁg@nﬁﬁ]e@ét &Pgh: 813 2HBIHeTES Bt erm i n
cogbinBaiation Bbédusehie LARN InANJARE LOTE i ITFISFAL ¥@

probiotics to create a potentially synergistic.
an€rch belieyree epsrats thequgh diffgreptimeshenisme it Belisved fat

Pr @REBmBbIRNRIN dfdfesd drbRisSstolis &&Hﬂlﬁﬁé?tﬁg direvents
t he systen1c rel ease o one Oor nore pro-i1n nnatory
cy sydraietic effecih witb kegreds tofbe aobdinflagimeatary properties of

" PERrduidib AYREL y ' or chenoki nes i ncl ude
thgds?gu rtllévvn [ ntQitrnKng @#é)%%&g% i nvol ved in the
up [EPTRRt i loancemMbadimaninsdtior prasestdbveantion, the aopjeelsis a

i ngl ude, . hut. a not limted tp, .TNF-a, |L-1.b, _|L-6,

| 1 Tasthfaredfiraf] by et Btnie B ERBHS LA Lo

Igr bilgﬁh. o angmekfemeﬁdim&at, ﬂg@mbérﬁ ri]st breastfed aﬁohOBirtﬁfuntil_ an
eukocyt es romthe ood to the I ssues at the sjte

of 355 PSR B 1o i AT dOTTH RSB ereaigts i which

chemekhittivateand@agpfiomenapaebedineal thy tissue.

G owt h-rel ated oncogene (GRO KC) is a chenoki ne which

r elH0BPL ilmanrsticdarembagiment of thesprgpentinveatinatthe methad
e PETRARQUEbRAER T AR AR Ao
f upestteroniafany. Incthistreethod, inaeiviatedd:G@ urayrbesadraimistared to

0 _ ° . .
OBl ettt Ao R bRl ah PR S0
t r fonsl. daitionallyo fif desieddnadtiaatedrl.-GM@aENEHeR)drNRisRréd tosthe

O ARG ARG Bh 4 R R U PiterS T B
I nfd @eateta patentialy spsdrgistd bst-inlEmikiorg effect.
[00081] In a method of the present invention, inactivated LGG reduces
or prevents the systemic release of one or more pro-inflammatory
cytokines or chemokines. As used herein, “pro-inflammatory” cytokines or
chemokines include those known in the art to be involved in the up-
regulation of inflammatory reactions. Examples include, but are not
limited to, TNF-q, IL-18, IL-6, IL-8, IL-18, and GRO/KC.
[00082] Chemokines are a group of cytokines that enable the migration
of leukocytes from the blood to the tissues at the site of inflammation.
When produced in excess amounts, chemokines can lead to damage of
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present as a latent, inactive, inhibitory kB
(i kB) -bound conplex in the cytoplasm Wen a cell

WO e®8i1e332 any of a nultitude of extracel |l ul ar BCYHS2088/054710

such as from cytoki nes, bacterial antigens, or free
radi cals, NF-kB rapidly enters the nucl eus and
activates genes that are responsible for the

i nflammatory response. It has been shown that

i nhi bition of NFkB at the onset of inflammtion

r ehgdittsy tissua. Geowtdaskated sridogama{ ©RY/KE@sipahemokine which

Lawr en et al ssi. bl w Rol e NFkB in the
AUt RS ST e I W

( 2@@|Jdterp'5hli§ ,rattd%bk!rféhhbuddd&(bﬁbphﬁkﬁemwttraﬁa@ﬂ(CW(L‘G@
LGG suppl enent ation i n the Present i nvention aids in

thé”?’&j peigRiprelgpd i e BisTIgYkiaPse@iY-c i nfl ammati on.
[ ] ASinWy hhh&eerﬁwméﬁt diiRe AXBAREL hactitRsd Lal 19gs

has been shown to reduce system c inflammation in

fobﬁ@m ahowltq inkigit the transigcation alinyeleardagioeBANFKB). NFkB
. |

SR Bl PR beuraln b S ielagH

inbaﬂm impertastuppllenemte:d inflarmat@s. 1) oue855lisANFWE B be

nBihreft T s Bafie, MPRAbNER fRarogindtbrsln B

decyteplaemNFWth trcalh sdoebat iaop of amaulfitnde efexdrackBilar
LS GG, BRnaR TS ouPhBEt Reterak b tHERE I ek ag R RE”
iad fhﬂidﬂg%ﬁidewth@frﬁit%ﬂs @nt Iaetnud%gesqg?meltstlmm a8 r@épohlsnlsie fohiHee

iV 0es no e fo ex es

AMmpeat %(rfﬁ%%‘sgn%g‘& ?’@%E‘ §n6‘ﬁ’“ F'Pf’éo‘%%g%?ﬂ}’ AEETN

Ot Bﬁéetmahmbﬁ ré\éLHtQWab’@@re’%@@@ﬁaf@%nﬁé‘t@w%@édﬂﬁe
herein w | apparent to one skil inthe art from

cohaVEscat ¢tcﬁ4 Bessihle i\we%@ff)uf@rd?%%mdhe reseidneoiof t he
' nvfﬁfé@;ﬁ&oﬂswﬁj?&méeﬂ PeR G‘%@%’H' trhus, th@ﬁw aFiehe

speci cati on, toget her wt e exa
con@umlealtedd% sexdempeataijorpinl the W@aelﬁt inventionids iarbe

sp J ' ted by the clains
anfadienSh LB eE B s R R BENGR 00X 1P
pe[00O84hgess will Gegicenin the exawpiashindotgated UGGetm been
ot herw se | 000 This,e
| Pt g0 ST e oot sl R
l néh@muSmytdkme‘;evmlrﬁhé éstrmeenat at infaits po@sreduced to
l\/a} f al's l\/lajt hogls L .
evels similar to that of mother’'s milk fed rat infants when supplemented
with LGG.
[00085] As will be seen in the examples, inactivated LGG has also been
shown to significantly reduce IL-8 production, decrease NF-kB
translocation, and increase |IkB production in the intestinal epithelium. The
inventors have surprisingly discovered that inactivated LGG additionally
prevents the ubiquitination of IkB, while live .GG does not.
[00086] 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

specification or practice of the invention as disclosed herein. Itis intended
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[00088] In two separate experinments, Sprague-Dawt ey
(Taconic, Germantown, NY) infant rats were randonly

wae®sgms® t o f our gastrostomny feeding groups WETU$1008054710

rats per group: a control group (no LPS or LG5, an
LPS group, an LPS plus live LGG group, and an LPS pl us
i nactivated LGG group. Mdther-reared rats of the sane
age were used as reference controls. Gastrostony
feeding, using the rat infant "pup-in-the-cup" nodel,

begRd tﬂé‘sﬁéi‘)i’f}cgtl&fw tbbétﬁ%ﬂbltﬁ he d@mpliPse cggﬁ?errggn t02 R?Cm

gastrostorry eed |ng es were constructe ) M ¢
secxempkinodnipovijietheydcepe and Bpintoft thatnvgstien beisg indested
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one unde urane ane

Ti ez givembn @l weidhtshasisngdegsurtherwiseriedicaetedect ed to t he
feedi ng tubes and were s to,feed the rats for the
first 20 m nutes of ever%\%@e—gt a wei ght - dependent
f | geoosyy e. THiO 8R&GAbIe Musiratgs thelefitay ofdnadtivarRtEiLOEG per i od,

t he astr fed rat were fed with rat mlk

S UBKS BT BT RBHon AP G4 D NeSaRHE PHRF-per | 0d, one of
t hepdtdaid gduaheyPs was given a suppl ement of 1x1 08
celT equivalents per kg body weig gar da

i nd0Q08%4t cp twmseparpte ELY@“WQ%tSI ﬁ%féﬂ“@r é’fPY\X acqmﬁ hal
h t
LRG| ARSI RLE S Ge, SusiAphay
L eedinggrotmsr withgiiveuptsvres grasg: Rmtwlgmt(nq;@s or LGG), an
i T

PUBRESTE, 80,05 B IRt R SIS SORLIGS,
t hgrmnﬁﬂcquan'ebteﬁ rafs df #te sameke m\berleymedtaesefemﬂet he

{ . t d
P oPois b onr ity KRR e bl AR BHP M e R e
V\Blbegahserdd@ST beffe bﬁm@eatqmptsr ahe gé@cﬂﬁ%ﬂxy feedlng tubes were

Li h d LP
L BB RAETE R Sastions ofzobe NS et ipdRaricd
a5 (rRYeI01RBIPY1 (8 pabs, TIRARRRBLAY) pﬂ’ébeﬂfen{?wﬁgﬂﬁhe uine

gastrostony-fed rats were given_between 0.25 and 0.5
ny/RELgas aﬁﬁFSﬂE@@ viigersenigiise BYNSsAEMRATHETe CapRgdiRyl o

dayis RELIRG tdas aJna welré\gétqa f&d tﬁé Fdtk Fd?'tﬁ’é rréﬁmhmesme

pups were- gi ven uppl ement at i on days. This
dogéemuﬂ%ttaewmhfe@neﬁd@?tlﬂgw rateudi es to result in

I
ot RsRl ° D2 LBY sofineEh BElod the (HitoRBRY A Blos
| neweaied with ranniiimumytutw(am&) G\ﬁéaWepmcismatson[mw,mneﬂaf
ﬁ@eﬁﬁls%ed groups w%s%;wen a supp{éme%?of ‘&q 0 g]leeqru?\}ale%%o ger

kg body weight per day of inactivated LGG. The LGG was inactivated via

SO0

lethal heat treatment. A second group was given a supplement of 1x10°
cfu/L per kg body weight per day of live LGG. The third group was fed RMS
without LGG supplementation of any type. The_se feedings continued for 6

. days. All of the gastrostomy-fed groups received the same quantity of fat
and carbohydrates, and the protein component was similar to the quantity
required for normal growth. Mother-reared rats of the same age were used

as reference conirols.
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eut hani zed with an overdose of pentobarbital sodium
The small intestine was renoved and separated into

WO sz ts: the ileum jejunum and duodenunPCHUS20081054710

at -800C for enzyne assays and ELISA, or fixed in 10%
neutral buffered formalin for intestinal norphol ogy.
Lung, liver and plasma were stored at -800C for enzyne
assays and ELI SA. [00092] Signastat statistical
software (SPSS, Chicago, IL) was used to anal yze body
we[af19e0] ELllipotysacabiaNg: (LPS)diod Eythekeme toh@takBHhEPS;

ot & RRETU ) T o kAo R R ys s o
v acdnmmtra’dmt_oﬂﬂmgfgﬂ olihs géﬂN@éﬁ)y—Msatasx@de tioedébreghne
{r Bt S o= PR LP Bt FeagoEr A DS S tned Romad
f Oléft@'&hé Wlt&@orﬁl@ﬂmﬁﬁd@ SRRt EMhet fiRs AXFAGivREPS

ni fi cant at 05.. Results & Di,scussion G.owth

mWP%O”é’Qg%P%S i [igideseavasdqtpringd Baiotstudiesioon
t h%sgrt AbdeagbndUnmeAtd, BlodtaaldnoaiBer heg Bain bTDRad At

pups were wei gh ay after the gastrostony feeding
anGS%tﬂM@!@ ] @'QPr’ﬁﬁfﬁéﬂﬂqf eapeirmertalils evel @ Grlpy period.

oigtion o h R IR or e BB AR bk, bYRc bR were

gastrosto pups vidin Ive or
i na@thialvimdsmm_move;dgaa;@frpmnm\;b{tab@d:ugps‘ﬂne satkidtgstips

di r [ and
et Farg Bl Rep R ite parERe Lo o, 4

i numdanom siCeGat 180°€/fet snayerecasdeysaanad EiSSAbtyr fikdet! Z&%E
Enz no tri Kkits f rat, growth

one e e afn o8 RYRSuia e Rbiohh TABoNer g PSR
Ti wereestoratpt %W@(ﬁrﬂeriz?mbatﬁﬂsfahemi_tEﬁM ul ar extracts of
whol e tlssues inthe liv i ntestine, plasna

| ulP909%h s GHigrartat %@tlﬁﬁlﬁeﬁ\f{@rﬁégﬁﬁ? Q@gaggnlt.)awﬁgs used to

COR&ANH Iy %ldﬁ@%ﬂ@h‘?&l aedt, il '%Skoklﬁglcﬁgr\%@klh@ ‘?nuitfp!ex
derived froma |inear standard curve. 95] shown

i naﬁagme%ﬁs 1AY Hatgurgie sepored as Anaass di &t@dgrﬂ)d@wa&qﬂdsm PS
| DRI oﬂ%wﬁsjﬁ vﬁh’é:ﬁc% Bedwbdie r'oghff@lé‘yﬂ as

plasna I've and 1 nactivate decr ease
L PSstermioe sHictDENTsiynificantuiiffarencei wastfinesdnt grmong Bil geattlent

A"GroBhE Sk bisioBk it 939 petifledich fahhiReTdnbahi e
when the ANOVA was significant at p < 0.05.
Results & Discussion
Growth
[00093] This example illustrates the effect of LGG on the growth of pups
after gasirostomy feeding. The rat pups were weighed daily after the

gastrostomy feeding and compared to mother-fed reference animals.
Mother-fed animals grew more rapidly than the LPS-treated, gastrostomy-
fed pups. Providing live or inactivated LGG fo gastrostomy-fed, LPS freated
pups did not improve weight gain.

CINC-1

[00084] Live and inactivated LGG reduced CINC-1 levels in the present
invention. CINC-1 levels were determined by TiterZyme Enzyme
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the lung (Fig. 3). [00096] Figure 1 illustrates that
live LGG suppl enentation reduced CINC- 1 levels in the

WO pao8nodsy2 appr oxi mat el y 50% when conpared t o tPEI/LESH08/054710

group. lInactivated LG5S however, reduced CINC-1 | evels
in the liver by about 75% when conpared to the LPS
group. Thus, inactivated LGG had a significantly
greater reducing effect on liver CINC-1 | evels than
live LGG did, indicating a stronger anti-inflammtory
ef iraeiunofietrid .@erslay kitdHog tait gro&ﬂhiréla&ti oateRent/GENCA (Nesdy

Ievelslnth wer e int act d LGG
b ornaAn Al e TERe samh oY Bl Gieddam ol0rg

I U%Qtra&%@bl"whbﬂé@is@!éé in ﬂ@QVér\/ﬁ{t@Qmé%érﬁQ uradurg. NC—

levels to a simlar degree (Fig. 3). GRQ KC [00097] As

shARROIDANES tyaﬁ dsteamingd at45Q pa, @@ﬁi eAcRBlrafoN Y3 elcutisachy
sh I TGREX s in the
B B o o D e e Sased G ke
| e\@095 o As gh@m wrFigceehthrotgnd, EN8Aresits shewrd that/drS

) NeEloR8 =L OB nBer; Loy REHI Poflsq O

I ew&icﬁvated 4GSl dedreased §SarduaedtCI®IG-U pg:slu@tlangn tHe)liver
Th duced - d KC | h
bJaB DANerpRSTEe 7 T I Oy A e e Fork 0 Do " ©

| nmg:]ahg(mbae) the anti-inflamatory effect of

i nactiv xtends, t ,di tal organ Thu t
an{90498} | aﬁ‘ﬁﬁﬁe& @”%rfafeéctbaﬁ‘ﬁ’ i RPA‘%E #ien rpiuqepﬂimglc-
Sy JU&fBILinithe H@r%&%ppr{o%%ﬂ/ Sb% \M‘i@\ tdrivddred fotae LPgat ed
LGG suppl enent ati on reduce |l evels to a | evel

mgwp""é@a@w@m”qﬁ IReweyert MHC@%Q{N% !%@ﬁ}g theliver by
I
| LiSolierbos GheHRSmphRtOMELEYGRRY. TS actiAIest iR

evels to a | evel was ver
si Highﬁpamtly grivater wdlusing hect oniivenCIiNGd Ieuefs [ﬂ’\Lﬁﬁ_s'lV? éid,
o R A BB Wt
t o treat ICINEH1 dabtls In the pmlsmlvearreﬂmveramﬂhei imaciivated ¢ &&egroup

el RLBer o Be (B RRy 1t fikobi 2Pl EaB el
redwdadwéd)@me-‘!aé\.télsqbemnhlla’reiebeesedFa; 3Mul tipl ex bead

ki ti ﬁ[e pur chased from LI NCO Research, inc. (St.
MO, USA). Cytokines/chenoki nes were anal yzed

by [@odei7{ tA&khown in Figures 4 and 5, the cytokine multiplex assay
showed similar reductions in GRO/KC levels in the liver and lungs. The

inactivated LGG decreased GRO/KC levels to a greater extent than live
LGG in the liver, indicating a stronger anti-inflammatory effect (Fig. 4). Both
live and inactivated LGG reduced GRO/KC levels to a similar degree in the
lungs (Fig. 5).

[00098] The reduced CINC-1 and GRO/KC levels that were observed in
the lung in the present experiment indicate that the anti-inflammatory effect
of inactivated LGG extends to distal organs. Thus, they anti-inflammatory
effect of inactivated LGG is truly systemic in nature.

[00099] In the liver, inactivated LGG supplementation reduced CINC-1
levels to a level which was actually lower than that of mother's milk-fed rat
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i ncl uded: granul ocyt e- macrophage col ony-stinmul ati ng
factor (GMCSF), interferon- | (IFN- |) , interieukin-1

wW@2qBe6B7n), IL-1 b, IL-2, IL-4, IL -5, IL-6, PCFBS2008/054710

I L-10, IL-12p70, 1L-18, Mnocyte Chenpattractant
protein-1 (MCP-1), GROKC (rat CINC1), and TNF- a.
The multipl ex assay was perfornmed according to the
manuf acturer's specifications. Standard curves for
each cytoki ne/ chenoki ne were generated by using the

" ChEEENRE RAG SRY KD ﬁ@éﬁ%@édfl[ S P¥aud3E CINC-1 levels si32

ur er s-: nmean rescent I ntensit
vvefeeyelsmiad:rywesjv@y Wt o Bt rqutherts mik-fecraSuipswaihese

C oDl B A pas (B s £ 1 By e B S Remie . ¢

| Linflatmnlative irsa formulzefet infemt tovarlevebwhich s dmilad ty, dridgher
astrosto t.reat than in control
puﬁgmeéafeﬁ [P‘F’% t“ﬁ'?r&h%tr‘ig@tqr@%sttz%d E@?SI gnificantly

mmegﬂecﬁe?&um&uced el evation of IL- 1b. In fact,
i nactivat ed reduced I1l-1 b levels to a greater. .
e x 1000106 diiva arrinaeaied G AlsAraduicsr cviokine pHY Chealias
L%vl&@""ﬁﬁ%!éx’-belad*?(lt@ﬁél;@ﬁ&bﬁ’ébeﬂ(?roﬁ') LiRNeED R\é@éé?ﬂw WRS (St.

simlar to of the control pups. Thus, this

poﬁhﬂdﬁiﬁ Hto, tU%\)th@klﬂﬁ@/ﬁhemgkzmwerp|a|ngyg¢cglpgég kit that
UGG SRR 30 s BETRLY toSey 1
| nﬁfb@ﬁamwmeg slm;aumemm ilon ILr tRidlc@sILsd 4k efilk-6, IL-8,
PULATTRS S A8 e S B yor .

f o GRO/BET(ed GIMCantand TNBal dhelmulpledassay siamipedormtad

that of. breast-f nf ant Th | th
| BN LoRe A s e S Eas, St Dy pler "
:C ngﬁbml«!ﬁf&l@aﬂml \{\({@r@}ﬁﬁhewtéwml( asmbt mbeeigrmg oencé:};msnm y
e no er s m n sever ] NST ances | strati on
of SHRRIER Py iecmaR RSV, Kaw SRR PSRt IR orrEe

th Qhalyz%dVdVMas‘-’téﬂéxacbuérﬁ:téﬁbﬁ@oﬁﬁaFewzr'é!El@ anc. SAIEh'le@af @A,
group: anple 2 [000103] This exanple furt

I U@ft)ltca@t@i@lntcﬁec reen vdees. nact i vat ed LGG on :
g%g?f | AN HNiR F[&'ﬂ‘&?‘B fied ﬁgﬁfé@fn Fhe KaF w@#éoé%;mﬁcanﬂy

I'ntesti na elthel I's were pre r eat ed
W| tighki ingastrostirmyrfect; L!asft@@tem@paﬁharwm coptreifoups. Balh live

then,sti ion
wo o TioeUAH (5 Maneanuded W L1 Rhted, defiBHoFiL
(Un@ kBhackeinachesdirCGeeduced dis-dp &elsyto WaseatemexBidthdmg
anﬂve LGG supplementation did. Inactivated LGG lowered 1L-18 expression to

a leve! which was similar to that of the control pups. Thus, this portion of
the experiment further illustrates inactivated LGG’s systemic anti-
inflammatory activity.

[000102] In conclusion, these results show that inactivated LGG
supplementation reduces systemic inflammation. Further, the resuits show
that inactivated LGG reduces 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 inactivated LGG-

treated group and the group exclusively fed mother's mik. In several
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I mmunopreci pitation. NFkB | ocalization was eval uated
by i mmunof | uorescence staining. [000105] During the

wexpsniaent, Flagellin induced a significant iPCFE82988/054710

in cellular IL-S production (p<0.05). Cells pretreated
with either Iive LGG or UV-inactivated LGG and t hen
stinmul ated by Flagellin showed a significant (p<0.05)
change in IL-8, NFkB nuclear translocation, |1kB, and
UbQ I kB. The results are shown in Table 1. Arrows
POiintaritgs, Lamammldﬂramdnrtﬁhmﬁ@t@cmd;Gcrg@.mse‘m b wtﬂhﬁfm"aatory

par anet er ile arrows pointin 0 rdly indicate a
ded?epegee fhat lsﬁ’éryp%{'i“é{?fét’ ato Slrg"tﬁ‘? Sﬂm@?"%gsﬂfw Changes
Due to Live or inactivat gj(a Suppl enent at i on.

[000106] As shown in Table T, agel lin induced a

si j@ﬁ%o hnthis axanerls éurther jiHsteates thaleffaph of inaciivated EBGAMar
L1 aRirRA Fbgmgmgd Opdnatdrafhpsoduct i on vas

I cant ownr egul ate he presence of both
I [ \i@OOJﬁd] i Inmstilnauapdljellmnaw&ra@mttaam witelivesor UV-

o MRABRET ot SRR Sl MGG SRt spongm

| nageupmnbmm mlébaged by ELIAr kBoed ublqaztspatedum (OQ-

bu his effect was rev th |ive and
njfté)leﬁa'ieéﬂorl‘_@érepmg??% &h%ﬁfes?%gg ang agel lin and

i \fﬁmu@arbﬂgetaﬁaﬁew%%dakﬁtabﬁﬁ&s%éluawbIUye i nacti vat ed

LGS decreased UbQ 1 kB. [000107] This exanpl e

i | InRUPefiucEescrate $3PNYI i ve and i nactivated LGG are

ef f@tﬁ'OSF DirdaRé Sﬁﬁér?ﬁ%n? rﬁad&iﬁdﬁ&kb@% sﬁﬁmﬂcbnt&ncr@ase in

pr O- I nf am’ratori/ gto i ne, t her eby have an

antcﬁlltlfafflll--érhﬁ%d ). Cgésc%rag%ateqi a@@ pitihey i@ HGG Qe

d
b \’.-@%‘?tﬁf?%é%‘%%’%%ﬁ%&% Ao BPERG Fihdedd £ EELRERE
me (vl iehamget in pie-8v R RkE nedieardtanglatationalk Boand i/ bQKE3.

' es, j I
(TR a9t ple R Y RE Y Parfi pol WG wobiltlly RSRAR AT, y
op ércedase ithegihardeter, ea\rmatarrms hainfirgndovenwardipindzatea
sygerrgi S“ﬁ ef fects when adm ni stered together.
9E85° e prratis ?ﬁ i nvention has been shown to
requbR 1. nEkm@eaidnomnaﬁgésrmué to/Eive o lesdtivat@hdGlaungs.
As shippidmé@fitgibnl nvention may be used to inprove the

I ArTamatory conditipny gt msamﬁ)sl@&a%ﬁn RECHUMEIE)
o F%%'eﬁ}h%Edn%us infections i1 neTsses ! 1
Live LGG l l T T
Inactivated LGG l l T i

[000106] As shown in Table 1, Flagellin induced a significant increase in
intestinal epithelial celiular IL-8 production (p<0.05). IL-8 production was
significantly downregulated in the presence of both live and inactivated
LGG. In addition, cells stimulated by Flagellin showed NFkB nuclear
translocation, which was prevented by both live and inactivated LGG.
Flagellin decreased IkB production, but this effect was reversed by both
live and inactivated LGG pretreatment (p<0.05). Flagellin and live LGG
increased UbQ-lkB (p<0.05), while inactivated LGG decreased UbQ-IkB.
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[000109] All references cited in this specification,
including without |imtation, ail papers,

wWQEeBie@r: ons, patents, patent applications, PCT/US2008/054710

presentations, texts, reports, manuscripts, brochures,
books, internet postings, journal articles,
periodicals, and the |ike, are hereby incorporated by
reference into this specification in their entireties.
The di scussion of the references herein is intended

nefQAG10YL Thisrmuample iugkaigs SeatdioghiivenansingstivelediLGG are
i t
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constitutes prior art cants’ reéserve t
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rting.fr he .spiri d,s e r esent
bR fTk RiE L PR asarndt ThBS BFExEMHIa ne
apfnméemucﬂraxesrmat live astiinbétived LGG skelybgerar turnﬂ@hst ood
ects of the various enbodi
G R e R M R FEA S R
th@g@m@fg ordinary skill in the art will appreciate

that the foregm ngz description is by way of exanple
oni0P0188L The pissentiveRtikuNabesMFROWTHE reducerpfiasmmation

fulhtthgrhv&'eﬁfé%l'n*éeé*nd fin %‘Cﬂ%e appe&g‘ ;ﬁ\}e"f\'t|5‘ﬁma-3|/_tﬂ>%r®fegrtﬁbt

he spirit and scope I"ai ms " shoul
belmﬂfﬂVQ the infarometoseewnditipni b mayfalsthprepertftee peget of

vesaLanscRAbREY, jReln VAT IS QLAIMED 1S 1. A

r ocess ng a nmedi canent for treating,
pr [merm}n gﬁxllo'efarermmelcngd srytbtsemecnf caﬁdranm’aﬁmgm;tmua

bj t t t t. bet t 1x1 04
> ihigiton, §8BASH. Sulefitthiond ieatus A Rl Y i por
damesénfaﬂ@ﬁ itasad, e@bdﬁsptrﬂbﬁﬁrlpky%rddhgfétﬁsoﬁb&s%te(rh@@) S
St ance

sed . as a pha col o acti .
e0d delBa Ao Blebdral and PeT e rare RerchytsarPaated
i ni%ﬁﬁéfé’r%h@@'|r#63€ﬁ|§)§®%ﬁfeétldr§mbﬁélv\€ﬁﬁeﬁ@ﬁU}the]diécugﬁioﬁ%@th??

1xT 09 ceil equivalents per kg body weight per day
ThETqIPReRssREraEd® g d recrelydp fTMANiFe the asserionammsia
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pertinence of the cited references

[000110] These and other modifications and variations to the present
invention may be practiced by those of ordinary skill in the art, without
departing from the spirit and scope of the present invention, which is more
particularly set forth in the appended claims. In addition, it should be
understood 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 limit the invention so further described in such appended
claims. Therefore, 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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further conprises at |east one other inactivated

probiotic. 5. The process according to claiml,
wob@BaG6372 he nmedi cament further conprises at |RPEBUSHN054710

viabl e probiotic is present. 6. The process according

toclaim5 , wherein the viable probiotic conprises

LGG 7. The process according to claim1l, wherein the

nmedi canent additionally conprises at | east one

| ong-chai n pol yunsaturated fatty acid (LCPUFA). 8. The

pr Q¥Ees ISCUMMERYSt 0 claim 7 , wherein the LCPUFA is
sel ected ORI b 81 8RaRRaSLahe IRl Bh iR SRt

The process accor AT Rt
i s preventihglor rteAucify eygiemircisBaramatonima stigedt| aiaradterized in

SRR R o b e ben e R85 Pt
I nfpaRtay of inactivated Lactobacillus rhamnosus GG (LGG) is used as a
pharmacological active substance.

2. The process according o claim 1, wherein the amount of
inactivated LGG present is between about 1x10° and 1x10° cell
equivalents per kg body weight per day.

3. The process according to claim 1, wherein the amount of
inactivated LGG present is between about 1x10° cell equivalents per kg
body weight per day.

4, The process according to claim 1, wherein the medicament
further comprises at least one other inactivated probiotic.

5. The process according to claim 1, wherein the medicament
further comprises at least one viable probiotic is present.

6. The process according to claim 5, wherein the viable
probiotic comprises LGG.

7. The process according to claim 1, wherein the medicament
additionally comprises at least one long-chain polyunsaturated fatty acid
(LCPUFA).

8. The process according to claim 7, wherein the LCPUFA is
selected from the group consisting of DHA and ARA.

9. The process according to claim 1, wherein the subjectis a
child.

10.  The process according to claim 1, wherein the subject is an
infant.

11.  The process according to claim 10, wherein the infant is a
preterm infant.
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