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USE OF BOVI NE LACTOFERRIN I N THE MANUFACTURE OF A
VEDI CAMENT FOR | NHI BI TI NG THE GROMH OF BACTERI A

WGB2AOKERSUND OF THE | NVENTI ON [ 0001] Thi s appl i PEL/U82906/010609

clainms the priority benefit of United States

Provi sional Application 60/677,969 filed May 5, 2005
which is incorporated by reference hereininits
entirety. (1) Field of the Invention [0002] The
present invention relates generally to a use of bovine

I
| ﬁg@gé%# mé hﬁd@gﬁﬂmpgﬁgwmﬁmﬂzé OF A

r't1ng egro Descri ption of
t PeNMIﬂNHIENﬂ't FQRGB&]IBTHN@&'HE GROWERH @ BAGTERMW:ct
of an i nfant h
after birth. ?Jﬁﬁ ﬁ%ﬂiﬁiﬁ%ﬂ £ Iphrgﬂgjﬁ
[169ng| 8L‘£H}'§°a§bllc%tloﬁaé!alﬁ?s Pl @ld}ﬁﬁ b@héﬁlcéﬂ WnifddPSiates

andl 1 n he 1 nfant.” One bacterial famly
Fenwtsumalmpneamcma@WﬂaaQ filad Mayran2@95 whigktisiircorporated

Ent robacteri.ace ch consists of faculatively
PENC 8@3'Hﬂ'é§§tqr®hétyods A nunber of genera within

1 byi s #@m bivthednvdrgiopnonsi dered human i nt esti nal
IBIQ gens, 1 ncluding Escherichia, Sal nonella,
D@él | aThe peesest gviention F@'@tﬂﬁ generally teaiusedfboving,

Rl AR A e R e PRI e Bhowth of

leacteBhs. As part of the normal flora of the human

|ntest|nal tract — coI| pl ays a crucial role in food
3 Qf¢ i n K from undi gest ed

m: alThQ ta@ﬁoin?é&iﬁd I?%r‘a'cf‘@f a%ﬁnﬁ%tc%k&mﬁétfgy an

str |n nay pers tract for nonths
bactemawvﬁl'maheursﬁﬁtdrdm@h a3 hel’c@saéerbantcenutze ingested through

Rt v ABRES o Rabtalbie SHERN AL Bbudddis Bafing.ne
RIFSntS V8E Bhcevbl ﬁéﬁﬂg tﬁét ites Rddidedaihivethe Humgan Gifract is

cause I nfections an | nesses of varying severity.
Eoterokagisriaceas, aviel cgms@s of fagulatively anaérobic Gram-

negative rods. A number of genera within this family can be considered

human intestinal pathogens, including Escherichia, Salmonella, Shigella,
and Yersinia. '

[0004] Escherichia coli (E. coli) is one of the main species of bacteria
that resides in the lower intestine of warm-blooded animals. As part of the
normal flora of the human intestinal tract, E. coli plays a crucial role in food
digestion by producing vitamin K from undigested material in the large
intestine. Once established, an E. coli strain may persist in the Gl tract for
months or even years. As long as these bacteria do not acquire genetic
elements encoding for virulence factors, they remain benign commensals.
[0005] There are several subtypes of E. coli, however, that can cause
infections and illnesses of varying severity. For example, classes of E. coli
known as uropathogenic E. coli (UPEC) can cause urinary tract infections,
the most common extra-intestinal E. coli infection. E. coli cause about 80

percent of all uncomplicated urinary tract infections, which account for
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known as uropat hogenic E. coli (UPEC) can cause
urinary tract infections, the nbst comon

wezdocaz2ispt estinal E. coli infection. E. coli cP@QEES2006/010609

about 80 percent of all unconplicated urinary tract

i nfections, which account fornore than 7,000, 000
physician office visits per year in the United States.
Simlarly, nmenigitis-associated E. coli (MNEC) is the
nost conmon pat hogen responsi ble for nmeningitis,

preoré itiean /000,000 phgsitibe offenvsied peeyéardn tive OmitbalStates.
genjn itis can affect one out of every two to four
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eritoi.tij a potentially fatal infection. E. coli
Séﬂ@d nalise sepsis, an infection which results from
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0008 h t larly
AT o CHREERRdonLT0RRe Pl FoLARN el B® varals™
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age, accounting for 3 1t0 mllion deaths each year
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abuntries, despite recent advances in understanding of underlying causes

and disease management.

[0008] Diarrhea is a particularly dangerous disease for children and
infants. It is the leading cause of death in children under 5 years of age,
accounting for 3 to 4 million deaths each year worldwide. Multiple
episodes of acute diarrhea or persistent diarrhea can also seriously affect
growth, nutritional status and cognition. Steiner, T.S., et al.
Enteroaggregative Escherichia Coli Produce Intestinal Inflammation and
Growth Impairment and Cause Interleukin-8 Release from Intestinal
Epithelial Cells, J. Infect. Dis. 177:88-96 (1998).

[0009] Diarrheagenic E. coli strains have been divided into at least six

major categories based on their epidemiological and clinical features,
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Ent er oaggregati ve Escherichia Coli Produce Intestinal
I nfl ammati on and Growt h | npai rnent and Cause
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Cells, J. Infect. Dis. 177:88-96 (1998). [0009]

Di arrheagenic E. coli strains have been divided into
at |l east six nmmjor categories based on their

epi denmi ol ogi cal and clinical features, specific

virul ence determ nants, and association with certain
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recognizable toxms or invasion factors. Another group of E. coli strains

are EHEC, also known as Shiga toxin-producing E. coli (STEC). EHEC
excrete potent verotoxins or Shiga toxins, often causing hemorrhagic
colitis or bloody diarrhea. Lastly, EAEC, which are known for their ability
to attach to tissue culture cells in an aggregative manner, have been
associated with persistent diarrhea, especially in developing countries.
[00011] The genus Shigella, also a member of the family
Enterobacteriaceae, is closely related to Escherichia, but is anaerogenic
and unable to ferment lactose. Thus, it is usually discernable from E. coli.

There are four species in the genus: S. dysenteriae, S. flexneri, S. boydii,
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to attach to tissue culture cells in an aggregative
manner, have been associated with persistent diarrhea,

wespea2hiy in devel opi ng countries. [0001 1] ME¢EUSM®NEE10609

Shigella, also a nmenber of the famly

Ent er obacteri aceae, is closely related to Escherichi a,
but is anaerogenic and unable to fernent |actose.
Thus, it is usually discernable fromE. coli. There
are four species in the genus: S. dysenteriae, S.
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| a each use a sim’lar mechismto i nvade and
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B A 20 68 AP AR o Rl
(0G0 3]t e HREC CEHESI ana Siideliai exth Uszsa simildrensettism to

attachlr@g/ ef f aci ng (A/E) |esion, defined t he '
iimadesa Q%ﬁlﬁ@wom caléfc@réfﬂ an%dtaﬁr@e@p.ﬁ’m\%m%qhamsm is

KIGHAGR FRLAST) USRI (PPATE Pafioghflstl s
ﬁlemanmm imdfucehae c@mmmepamommnemm deouoked
Nl B BB, ot e S e g
bRtstaltolthE84pithelial surface and the subsequent effacement of host
cell microvilli. Sekiya, K., et al., Supermolecular Structure of the
Enteropathogenic Escherichia coli Type Ill Secretion System and its Direct
Interaction with the EspA-Sheath-like Structure, PNAS, 98:11,638-11,643
(2001). The TTSS enables the pathogens to inject virulence proteins
directly into the cytoplasm of the eukaryotic host celis they infect. Yip,
Calvin, et al., Structural Characterization of a Type-Ill Secretion System
Filament Protein in Complex with its Chaperone, Nat. Structural & Mol.
Biol. 12:75-81 (2005).
[00014] The TTSS apparatus consists of two distinct parts: (1) an
elongated, hollow extracellular structure, often termed the needle, and (2)

a cylindrical base, similar to the flagellar basal body which crosses the two
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(2001). The TTSS enabl es the pathogens to inject
virul ence proteins directly into the cytoplasm of the

weeanysdi ¢ host cells they infect. Yip, CalviPCT/E82006/010609

al ., Structural Characterization of a Type-III
Secretion System Filanent Protein in Conplex with its
Chaperone, Nat. Structural & Mdl. Biol. 12:75-81
(2005). [00014] The TTSS apparatus consists of two

di stinct parts: ( 1) an el ongated, hollow
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4- 4472- 79 (Nov. 1996). [00016] The TTSS is
%%T?QU%& fgé e a nultistep nechanismresulting in
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eventyal iptestieni &irst, @ raals ef‘rbh@dike Thrachmes situatet loanthe inner
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éﬁo secreted protein i? then attachtothetlp
SoFeVRishis apsfired o dbe bas rw inmer aad @iter membrane.

RANERS P LOF st 8 i Moo el GBI B
EeeEil EspA selopaqueritlyeinitaites pblynrizaten from the ot thel EssF
t he appunt of Eﬁ A secreted. The needle builds a
3 e PR R e Re st icheer aowr ahangeda. The needie

is expandable, and its elongation is controlled by the amount of EspA
secreted. The needle builds a physical bridge between the bacterium and
the host cell membrane.

[00017] Atthe end of the needle, two E. coli secreted proteins B (EspB)
and D (EspD), hetero-oligomerize into complexes which form pores in the
eukaryotic target cell. These pores allows proteins to be injected into the
cytoplasmic compartment of the epithelial cells. EspB and EspD, as well
as the translocated intimin receptor (Tir), are then translocated into the
host cells. It is known that the proper function of EspB is critical for the
successful use of the type three secretory system by the pathogenic
bacteria. By introducing the bacterial proteins into the host cell, the

bacterium forces the cell to cooperate in its own infection. Additionally, as
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the host cell nenbrane. [00017] At the end of the
needle, two E. coli secreted proteins B (EspB) and D
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pores in the eukaryotic target cell. These pores
allows proteins to be injected into the cytoplasmc
conpartnent of the epithelial cells. EspB and EspD, as
well as the translocated intimn receptor (Tir), are
then translocated into the host cells. It is known
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%ﬁtﬁg@@?o %{l’l?cfn gﬁréerﬁggg@?nétg}y AILpbRES Ay IRing FEIRISS,
mucosal toxicity and intestinal secretion. Huang, D.B., et al.,
Enteroaggregative Escherichia coli: An Emerging Enteric Pathogen, Am. J.
Gastroenterol. 99(2):383-389 (2004). EAEC include many strains of E.
coli, including E. coli 042, 04, O:H10 and O44:H18.
[00020] EAEC strains, associated with persistent diarrhea in young
children, are responsible for about 10% of the cases of diarrhea in
children. In developing countries, EAEC strains are associated with
between 8% and 32% of all acute pediatric diarrhea cases and with 20%
to 30% of all persistent diarrhea. The strains have also been associated
with traveler’s diarrhéa and acquired immunodeficiency syndrome (AIDS)-

associated diarrhea. The duration of EAEC-associated diarrhea cases in
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mucosal toxicity and intestinal secretion. Huang,
D.B., et al., Enteroaggregative Escherichia coli: An

wEe®oa21sg7 Ent eri ¢ Pat hogen, Am J. Gastroent erBCT/US2006/010609

99(2):383-389 (2004). EAEC include many strains of E.

coli, including E. coli 042, &4, O HL0 and O44: H18.

[ 00020] EAEC strains, associated with persistent

di arrhea in young children, are responsible for about

10% of the cases of diarrhea in children. In _
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BraBsnegativeackesia opNatiety ofiyyas. | act of errin has been
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believed that human lactoferrin exerts a bacteriostatic activity by depriving
the microorganism of the iron that is necessary for its growth. Thus, by
sequestering the environmental iron that is essential for the growth of
pathogenic microorganisms, human lactoferrin effectively inhibits the
growth of those microorganisms.

[00024] It is believed that human lactoferrin can also exert a
bacteriocidal activity due to its direct binding to the microbial membrane.
Human lactoferrin binds to the lipid A portion of lipopolysaccharide (LPS)
on the bacterial cell surface which disrupts the bacterial cell membrane
and alters its permeability. It is speculated that the binding of human
lactoferrin to LPS can interfere with type 11l secretory machinery, causing

the secreted proteins to be released and then digested. Ochoa, T.J., et
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[ 00023] Though not w shing to be bound to this or any
theory, it is believed that human | actoferrin exerts a

whawbaeisost ati ¢ activity by depriving the m crPCHys200&0M0609
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Q\W)\éﬁsﬂanf E:F)? akﬁbgdr%) B36herfshi®8dli & HeY a CuIBNBMGt ed

t hat human oferrin can inhibit the adhesion of
isherobiad %5426@1) sThisistudndidtnet @ddpasg e abiity o hugyan,

fer r ent of Human M Ik
hﬁi‘?‘%fr{n %@h%ﬂgg g‘iﬁwﬁféﬁ@%ﬁc@?@%ggﬂ 0geni ¢ Escherichi a
(0002770 Wehike Kisghba ladiderih appba to Havata pasifite effectldn the
study did not address the ability of hu q
symptoms of diarrheal diseases, some women are unwilling or unable to
breastfeed. As such, it would be useful to provide an alternative to human
milk that would be effective in preventing or eliminating diarrheal
infections. Such an aiternative should also be effective in inhibiting the
growth bacterial pathogens that cause diarrheal infections.

SUMMARY OF THE INVENTION

[00028] Briefly, therefore, the present invention is directed to a novel

use of bovine lactoferrin in the manufacture of a medicament for inhibiting
the growth, in a subject, of a bacterial pathogen expressing a type lil
secretory system. |
[00029] The present invention is also directed to a novel use of bovine
lactoferrin in the manufacture of a medicament for inhibiting the growth of

bacterial pathogens expressing a type lll secretory system in a subject
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| actoferrin to inhibit the growth of m croorganisns.
[ 00027] While human | actoferrin appears to have a

w@omscti2rse7 ef fect on the synptons of diarrheal PCHESNEE010609

some wonen are unwilling or unable to breastfeed. As
such, it would be useful to provide an alternative to
human m | k that woul d be effective in preventing or
elimnating diarrheal infections. Such an alternative
shoul d al so be effective in inhibiting the growth

PSR PrE BR PR ha nlacaons

ehmqssmatymdﬂaecremm syaﬂemedn@ertam embod'enemiseth@se

ne | act ey manuf act ur. medi ¢ msnt
BaioBRRpRrn S diREel i i B Sonfiiic® ofSpafgiorera
@Wde‘ﬂé' YordidahPeBINIEHBNES SArDESchaHRMId.| | secretory
stem 00029] The present invention is also directed

301 ov & additions theduesent invenifasy isidirecied tgea novel use of

%U'bse*%ét?* e i e ERERERe L syl PSS

ayhémncerof bastdlat phthudlens gxpesssiid adymy |1t seabiorg sestem to
i nfection caused by bacterial pathogens expressing a

hyp@n infestipal e8lisr y” system 1 n certain enbodinents,
Eon3| ;pat’ﬂﬁggﬁegaﬁﬁﬂ\(‘%ﬁl&ﬁ%%ﬁﬂiﬁr{aﬁﬁ Eféd%%*ﬂovel use of

ting ers ni
Bsemﬂdadnwrmarmm&ﬂmfammeaof 4 oROBRmMemt faddamsmgl ihe he

Pl PRS0 F Bl G50 uRoB bRl 8
sBBicibryi 418 térﬁ %s@%\%@f&%&f&%ﬁeﬁég@édﬁﬁim@ﬂ?&% ina

expr essi n pe Il secretory systemto hunman
hac@tal pat ogenwxp[@(smgl? typreelllpsesselory systent.i on i s

F0004r Bt DR &l Rl TS A EeR yssiof
@)@ummgcttdr@mﬂrﬁwé HizUfSAt@RS6f Hmddidmént far idditiig ee

pat hogens expressing a type Il secret oﬁ'i system as
aepwtrpef eieraaggesgriiverfe GRIgR agsitbiest as welk s nr%V%ntmg or

SRS | pBREROB et Y SRR aRdae & otpect et o1
Q(m%ﬁ]ed Tthe mresentehverstiorofs also directed to a novel use of bovine
lactoferrin in the manufacture of a medicament for inhibiting the adherence
of enteroaggregative E. coli to intestinal cells.

[00034] In addition, the present invention is directed to a novel enteral
formulation or infant formula comprising bovine lactoferrin which has been
isolated from whole milk and has a low somatic cell count. In certain
embodiments, the enteral formulation further contains casein
glycomacropeptide.

[00035] Among the advantages of the present invention is that it can be
easily supplemented into an enteral composition or infant formula to
prevent the onset of or treat such illnesses. Alternatively, the medicament
of the present invention can be administered onto the surface of food
products or intermixed with the food products to inhibit the growth of
bacterial pathogens.
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bovine |l actoferrin in the manufacture of a nedi canent
for inhibiting the . growth of enteroaggregative E.

W@ 006/12¥50R subj ect as well as preventing or trEE/USIHOEN0609

i nfection caused by enteroaggregative E. coli. [00033]
The present invention is also directed to a novel use
of bovine lactoferrin in the manufacture of a

nmedi cament for inhibiting the adherence of

ent eroaggregative E. coli to intestinal cells. [00034]

I'n addi ti on gRIEF PESTRIPTIONSDE THE DRAWIRGISSd to a
novel enterdr tormuration or I nfant fornula conprising

(000363 | Kor afropre eomplete understanging o6the prgsenbimveniion

Btperftils 1o RadRdatBE Rlciis tesbitt s tpRag i &dhngtion

Qatheths AWy A g@BWisls. [ 00035] Anong the advant ages
of the present invention is that it can be ea

MR Ane fMigwrei hillgstsates e bapte@@ﬁ;aé@. affeshobbL @néﬁe growth

BT)F @& to prevent the onset of or treat such
nesses. Alternatively, the nedi canent of the

poaca38]t iFiyweetd liostatesiike bdoieniostaticaxtfent bbb LR @nsthe fgrowth
of food products or interm xed with the food products
¥'bit the growth of bacterial pathogens. BRI EF

W PTI Jg% Th@tr%@%%‘g@ﬁ{egﬁg?éﬁﬂc atfict Bf BPE %n the growth

tanding o e present Inventl
Déﬁ‘éwgaﬂae is now nade to the follow ng descri pt| ons

160, " Eigiteal Tl PRteSihd elet: A TR g p e R P
@fn thbﬁmamohhﬂg%@mmePEEPEC [00038] Figure 2

| lustrates bacteriostatic effect of bLF on the

@OQMH ofFlmé illustates|theieffectolvaryingsongestsatiens of bLF
EROhEINAEHER EOMAFY RAERET or the grevth of
0004210 Fiared Nlakiraies thé effett ohvdriig atiicentrationéf bLF
%rnot\plﬁel}nr?lgltl%?l%f growth of Shigella.

[00043] Figure 7 illustrates the effect of saturating concentrations of iron
on the ability of bLF to inhibit the of growth of EPEC.

[00044] Figure 8 illustrates the effect of saturating concentrations of iron
on the ability of bLF to inhibit the of growth of EAEC.

[00045] Figure 9 illustrates the effect of saturating concentrations of iron
on the ability of bLF to inhibit the of growth of Shigella.

[00046] Figure 10 illustrates the effect of various bLF preparations on
the growth inhibition of EPEC.

[00047] Figure 11 illustrates the effect of various bLF preparations on
the growth inhibition of EAEC.

[00048] Figure 12 illustrates the effect of various bLF preparations on
the growth inhibition of Shigella.

[00049] Figure 13 illustrates the adherence of EAEC to HEp-2 cells in
the absence of bLF.

10



10

15

20

25

30

[00041] Figure 5 illustrates the effect of varying
concentrations of bLF on the inhibition of growth of

WEAE@120500042] Figure 6 illustrates the effectP@f/US2006/010609

varyi ng concentrations of bLF on the inhibition of
grom h of Shigella. [00043] Figure 7 illustrates the
effect of saturating concentrations of iron on the
ability of bLF to inhibit the of growth of EPEC.
[00044] Figure 8 illustrates the effect of saturating

fOUUBD] I Figupa s 49flustrtas te efiectapibl Flon fHe &ditlerbAce of
Inhibit the of growth of EAEC. [00045] Figure 9

EINEfstQHE@sZCﬁHzS ef fect of saturating concentrations of

RaAT FIYsB el tralts Bl fpti Skt Bpftaftatht 4t

Vrah Idhlthetdbﬁlt?bﬁbEF&b ligHisit tHe Aditerenosol BAET kb HEpA2 eklls.
EPEC [00047] Figure 11 illustrates the effect of

8ls Figurg 1&g cadiparam oh thenypgrwerretan Bistedn of
[0 f
Eﬂszf.ﬁsa e 17 8 federt blokBF STERS LR sl S C 06zt

Slurgednidiin Tﬂ@qﬁé%né‘ef ?‘Uh)cwn‘iéand Ihmmararaea%fehm adher ence
HE 2 n F.
BT g oie s weSen bl o5 ST 5 Ty ey ansbono.

% S fh Pl ;ﬁg&g:%@or&mﬁe &84 hemdrPRREKbrH. gur e 15

ustrates t ect of saturati ng concentrat i ons of

' r DETAILER DESCRIBTION OF mHEoPRaﬁERRED@MM_

Rod , SHheleics skt uiths Meplrh derfbistins orkPofrisris bfife
VeRBbAT OndbPdte eXARipI¢ddf WARhATEGB Rt beldWonEagtd

in the presence of bovine and human |actoferrin.

3R isprgyidedi®y way &f prelpaation phthednventan, nabaduitation

BF eV Eni8h oM 1R I A BB Bo R R BT it tha
IVBEEERRE:BI ifidetionk Mo Variafions Shn Bef rande dre thropresieht invention

in detail to the enbodi nents of the
W|t out gepartlng from the scope or s&ﬁt of5 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.

[00056] Thus, itis intended that the present invention covers such
modifications and variations as come within the scope of the appended
claims and their equivalents. Other objects, features and aspects of the
present invention are disclosed in or are obvious from the following
detailed description. It is to be understood by one of ordinary skill in the
art that the present discdssion is a description of exemplary embodiments
only, and is not intended as limiting the broader aspects of the present
invention.

[00057] The term “probiotic’ means a microorganism that exerts
beneficial effects on the health of the host.

[00058] The term “prebiotic”, as used herein, means a non-digestible
food ingredient that stimulates the growth and/or activity of probiotics.
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w@Roobhzisbnhvent i on,

i nvention, one or nore exanples of which are set forth
bel ow. Each exanple is provided by way of explanation

In fact, it will be apparent to those skilled in the
art that various nodifications and variations can be
made in the present invention w thout departing from
the scope or spirit of the invention. For instance,
features illustrated or described as part of one

: e he: LS . ”»
G058 s AP B8t HlonRs SRty d s
dentaémdrbodiméntshthepsujecitis imaeed obpraventios os drgatment of

e s
SrEiifg AP 45 ofRe ARRRNIENE!, thé'SubfeesiTh ridadestt i on

l'osed in or are obvious fromthe foll ow nﬁ
idkibitidneaf the growiit ofpactetialipathegans exiessing&dl b§Sone of

i Kill i h e ' '
partiIgE SemomentSoinec ety 1t ohef ol HERTEn 8 R Ry of
PREC ditisMe AdedBf bidldntiog drhedimentiel amiectich cdusdieby

resent invention. [00057] The term "probiofic" neans

FCeriosiagiain embodimentse fiessuhiesis @ dlildgrrig BhSemE
| t : . o] AR
{58hilies 8 8ot RS THS ot S5EE on thbast
kiRt stinulates the growth alrjd/o_r acltli vity of
N AL T A LR
grl?)‘\avvtﬁ;bzla%ﬁ&n lof oh8 d? ye(E’Jr?Qﬁ%H%U“ on or treatnent of

n i nfection caused nt'erobact eri aceae or bacteri al
[0008d Y e nAs eepd deseing the ETRSirehtingt Meane @wlionaliing, t he

subject is in need of inhihkition .
Baloiod sty Ehe agsres iRt FralBith Skl treg o
sohqdbent s, the subject is in need of inhibition of
the gromh of EAEC or is in need of preventiaqn or

[00062kent hefteam “prieveptingrmeans kystep arrrden s diseasai n
SRRRGH TR bl oLl ged & A foud Lo oo™
[C0063]e Theaernhs eeffdctiveldmount” refer to an amount that results in
an inhibition of the growth of a pathogenic organism or an improvement or
remediation of a disease, disorder, or symptoms of a disease or condition
caused by the organism.

[00064] The term “infection” means invasion by and multiplication of
pathogenic microorganisms in a subject’s body, which may produce
subsequent tissue injury and progress to overt disease through a variety of
cellular or toxic mechanisms.

[00065] The terms “somatic cell count” mean a measure of the white
blood cell count in milk.

[00066] The terms “enteral formulation” mean a composition for enteral
administration to a subject, preferably through ingestion.

[00067] As used herein, the term “infant formula” means a composition

that satisfies the nutrient requirements of an infant by being a substitute for

12
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[ 00060] The term ™"

i nhi biting" nmeans to decrease,

limt, or block the growth or action of one or nore
woer@an2sns. [ 00061] As used herein, the term "PCEES100g010609

means aneliorating,

I mprovi ng or

remedyi ng a di sease,

di sorder, or synptom of a disease or condition.
[ 00062] The term "preventing" neans to stop or hinder

a di sease, di sorder,

condition through sone action. [

hefferriilke rthelUhited States| theasdniers i ahhafant RSHUIS are
of the gro owt h of a pat ho%enl c organi sm

gictaledi yptheedenal regulat

an i nhibitiaon

%BOEH&H 079 THaXBR

e organi sm

by 't

effodh

or synptom of a di sease or

00063] The terns

apR1L.HiRedeetions 100,

aRGhe elihg BRRFMIER VbR (ARLPA

andagthemingyedient levd!s ipphn ceﬁbrtdnbstifnmattefthgmtmlonal and other
supj ect's bo
BIRRIGS AL homas Befsh il ana” pro
L GB%h %éé‘édr@bﬁcé’@wtﬁ@chb? ré$ lftrm\t/é?ﬁio?m AeRRNLSEBf bovine
0006 ce

The terns

somat |

dy, which may produce
gress to overt disease

coun nmean a neasu

Ct@hérlmkbl.tl-'e) |rtoltlm)memlfactummfta medlnarkent[faf)%ﬂ}ltlﬁ'@me

B EE

f or nul at.i on"

Fhectsiatesh o s
14utofeartin is’@gﬁ/bbpfbtethHQﬁBéloﬁé

“infant fornul a' neans

ents o

rSand béﬁnéfléc%fer{]r‘?.

er properties of

0 e O3 BRpug. Bovine

S t@ﬂ% I'P@rﬁ faAspdid drer m

a composition that satlsfles
trﬁeSfﬂnﬂm famtly.r Baﬁjlsoa#emf@n@bowneummrwheyg itieifeignchas a

InGHE Sg\kﬂéhuman mlk. In the

Yinfant formula are dictated by thg
{@ﬁﬂﬂ&]l Tegrd ate kimswis & beasidrificdnt differbnEeKoe SR BiBS
100, 106, and 107. These regul ati ons define

ﬁﬁ?ﬁ%@&@ seence; glyrpsylatinmbatiernsand isrmbinding eapRcsiytin

Aldld n%‘l

uman eas

United States, the

3 B4 bl 3y ™

aequential prosrssing $tepplirmadved mrthenmlamn ef boviré Iax:tefenrf’ n
r rin (bLF t he

Pl fremaeted il
BRtRY @s@ﬁlr@fbdw%ﬂ%ctdfeﬁflrﬁﬁr@p@%tldﬁﬁsl-lﬁ%ﬂ FHPEONRE ed.

i ne | act,of
i BwsTrne by

Bovi ne

act ure of
wlochemlcal propertles

lactoferrin are also reported to have differences in their abilities to bind the

lactoferrin receptor found in the human intestine. Specifially, bovine

lactoferrin is known to have a poor ability to bind the lactoferrin receptor of

the human intestine. Because human and bovine lactoferrin are so

different in these respects, the results obtained in the present invention,

using bovine lactoferrin, were unexpected and surprising.

[00070] As discussed above, it was believed that the main mechanism

behind the bacteriostatic effect of human and presumably bovine

lactoferrin was iron sequestration from the pathogens. In contrast, the

present invention has shown that bovine lactoferrin’s bacteriostatic effect

is iron saturation independent. Thus, the bacteriostatic effect of bovine

lactoferrin is believed to occur through a different mechanism than that of

human lactoferrin.
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whoesoenzisoi | k, where it

| actoferrin is a glycoprotein that belongs to the iron
transporter or transferrin famly. It is isolated from

[ 00069] There are known to be significant differences
bet ween the am no acid sequence, glycosylation
patterns and iron-binding capacity in human and bovi ne
| actoferrin. Additionally, there are multiple and
sequential processing steps involved in the isolation

[%09?]2’ e”ﬁnér@"ér@ %(/éllan sﬁ{] L o n?l \m'uH kheVBL&BrigsEitic effeﬁts

expected to result properties of

df&}i.tﬂ tF@lgeanpleeohastLMye‘ound tmntdqid-‘r has arbackeriastatineffect
bovi ne geétofer{l n.are al so

h .
QN Techifeatonof YaliUs amecied SCRSHHE 17 RS 2 e n
%e‘é? B, O?af:féHﬁgta'tIE Effaet BROPAN AdRHTisterad §69/ﬁbfLa%Mf¥ﬁrm on

oVl ne actoferrin is known"to have a poor abi
Brafieratien lo& OlastriditimSpewep irotheoGut aeMigenibed Bevi @@t%

ReFi hobuoh Jpadie. BiadFaog ey, o B o k8 e %?L&Tm
dEMBRALIrARd tH a8 dol@é{cttéﬁoétéﬁé @ff@étrcbmmtwmal u nex pect ed

and surprising %] As di scussed above
Eetar@&;@aztem@&aet lnemm efeauciii Smabehi hae ﬂ@@terlostatlc Effect

LN AdirhoEre BEfhe ackiR GF thiBsin Enterobdpeteoae
bASPEMIcafed Bbeinpi\diie Ioédh\&bteobn Bicchesi Gé482-d87
bovi ne Iactoferrln s bacteriQstatjc, effect

'R aiTneHIN Hor pEstipERPaNtFRACIeS § B@é?@qf%fé%ﬁfie tRat was
E Rblat&d nﬁ)gwegl }G?gﬁésaﬁtégllefﬁé &uld #P@\hﬂ@é’ &g év%é?fé:%l{ff the

roug rent mechani sm hat of human
gmﬁb#mhnbltmg[@‘mn)]' bIIF endbanterial patihedenst havirg typedlli ng

th the bact tat tie f. bl F. .F le,
Sereigy sy Seamar ShediErSot S SnS i s BRER ber
fU0d72§ PIRLbAPAS D Bk aa‘)ov@éﬂuate% FBRRVEE apémmbﬂyiobhduut@u

I'n mcCe. Tera ch|, S., et al., Bacteriostatic Effect
sfud@rfaunq thetrilLi kadkne graewiiinbibiting effe¢tramenfgrotoxigenic E.

CoL BRI o 8. ATl AESERE 5P g B ESphe i cor
Di&e 5 PWERRE)Rigb IRt hhA @I SRebeenaitebieast rat ed to
rtl’?‘t\;;e//v;’/ika\)/"J}é\:rtv$r|1r Icgr%t/aarglclzlgs/(ilfofl’ﬁgts4/(l)-lr3a|rl1c§]rgeensrt1tm Jl'he study also
demonstrated no significant reduction in the occurrence of experimentally-
induced diarrhea or hemolytic E. coli counts in feces. /d.

[00073] Several patents also relate to the effects of bLF on various
bacteria and/or ilinesses. For example, U.S. Patent App. No.
20030203839 to Kruzel, et al. relates to the use of bLF to treat the
progression of systemic inflammatory response syndrome (SIRS) into
sepsis, severe sepsis, septic shock and multiple organ failure.
[00074] U.S. Patent Apps. No. 20040043922 to Naidu and
20030229011 to Braun relate to a method for reducing microbial
contamination on food products. The method involves treating a food

product with immobilized lactoferrin. While the invention is useful in
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Ent er obacteri aceae in mce. Teraguchi, S., et al., The
Bacteriostatic Effect of Orally Adm ni stered Bovi ne

wahab020Ti n on | ntestinal Enterobacteriaceae PET/B8H006/010609
M ce Fed Bovine M|k, Biosci. Biotech. Biochem

58:482-487 ( 1994). Though the predom nant species of

Ent erobacteri aceae that was isolated in the study was
coli, the study provides no evidence of the

grow h-inhibiting effect of bLF on bacterial pathogens

ugatind ERRE Eng niGE SHE” iRt ReRIcHf e ©7 ]
ihhRbabevaoc Yasfsgivehowever, a simlarly-conducted

ot g S e T O 7

t of er (i i . . .
AP L AR SR TE S g e
ANQintaflbt Fab a subject. According to the reference, the method also

http://ww. jarvm cord artjcl es/ Vol 11 ss4/ Hei.ponen. ht m
canges degleasingleye gr,cg{ailag cigrichi NPR& RS ﬂ}ees&ucti on

r%féré{?&?é?%% hBRCisQbsEMREBEBTNIE BF b F RffisRsle Bl Patiheiere
emol'yti'c E.- coll counts in feces. |d. EOOO?B] Sever al
eavirentypedll secretbat systems h Sirflary, tnonsf ofiihe referergasous

teri d/ [ .ent
degostehedrdhnsba” PhRAECar b T BrosknCmyeRidl .
p%gid@% Jokbridifg beRafitsldver e asespices didcusged abbue.
I nflammatory Tesponse syndrone (SIRS) into sepsis,

[000@6E slemdrticulsepmbedishenir chthe RiRSENDINVeptigRine
ajlure., [.00074] .U - . W@%ZZ t
@49&Paﬂ%{[’%ﬁ§§o‘lfjbﬁ‘§“3ﬁ€%gg?gﬁﬁnﬁ eﬁﬂa)lg%”atz'gma nmet hod fgr
érﬂtﬁﬁéiéﬁ&\tfﬁfltth@hivt@hticl?,rtherﬁm?tdbg@tmfagbaed:aprmh ise  The

net hod i nvol ves treating a fo odyct
mﬁﬁﬂmathmipfepefhe?mﬂ?%mg Vet ?ﬁ?’ﬁ?&éwe{’@- el
%H(Bth?%{rﬂ)?)dﬁﬁgﬁ c%’frfﬂe FieP@ibhathePPrterdbadi8fabd=Rscdrhat

he Tactoterrin be rnmmobilized to be effective.
£60PNSE FUcBl ERaueta9, Apsoli Kist2 200 Shigaladiexned MOOT. The

B8 o ol aapBind & Sl o fad e e Miogt o6 ' ™
R e e T aT 61 e re At 1 ng
danterand. children.of t hese

[00077] In other embodiments of the invention, the growth of bacterial
pathogens expressing a type Ill secretory system is inhibited by an
effective amount of bLF. In certain embodiments, the bacterial pathogens
expressing a type Ill secretory system can comprise Salmonella, Shigella,
Yersinia, Pseudomonas and Escherichia. In an embodiment, the
Escherichia pathogen can comprise enteropathogenic E. coli or
enterohemorrhagic E. coli. EPEC include many strains of E. coli, including
E. coli E2348/69, 026, 055, 0157, 0111, 0114:H2, 0119:H6, 0126,
0127:H6, 0128:H2 and O142:H6. Similarly, the EHEC can comprise
strains STEC TWO 8023, STEC HW1, STEC 306-7, 0157:H7, O111:H8,

0104:H21, 0111, 026 or O26:H11.
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ref erences, however, disclose the benefits of bl _F on
bact eri al pathogens having type IIl secretory systens.

w@2wblizxshy, none of the references di scl oses tPEI/US2006/010609

benefits of bLF on EAEC. Thus, the present invention
provi des surprising benefits over the references

di scussed above. [00076] In particular enbodi nents of
the present invention, the Enterobacteaceae can
conprise E. coll and Shigella. In another embodi nment

BOOTAP PR e LABOBMESUI BHLATRAR FABCHEP! | Se

ent eropat hog ni c ent er oaggr egat |

iavehtisin preveats drrtrgats aarinfelcion easetd by HEntefobialeteriaceae i I|n
i nvent | nt er obacteri gceae can co ri se E. coli
D480 g INuTE SAg TRSRIOS, KTEM T e atild ba/gadsedris

[
Bhieieracee] Wieisicticaly, i inoliies 2 imchs Rnown
ipdhe artriiarbe Qausedeby enteropetbegenia£. icolij ertardaggaegative E.

S5 ) o B BB Bl o at o

ARBEEIR/ @ga@tempsathbbeﬁ %&E%é@id@ sYyieem éé;réﬁﬁj/ QyétSFh by
an effective amount of In certai n enbodi nents,

amembadireentaf theprespm dnvenipastienfestionsaninglude a urinary

551k icn SER TAEAATE bSfaB BRghheye 3y 48 ' =

gaﬁbmhteeumal infeetidrs ohdiseabé.a pat hogen can conpri se

(BBR#DT bt tharmbeiher SbHeveolon, haaraving £

%ail?th%gcgréé'ﬂ)%é@gva %ﬁn)b@%wn%%%a Egrré%%mﬁﬂé }ﬁé_ggse in levels
ditakinaprgduaedeb\EHeactaria.ottpis knewstthal greowli ERiBiWen is a
8023, . STEC. T 306-7, O157. , 1 : H8,

tpgas" fﬁﬁlhe w@ﬁ%&on eg gag’rren@g@agas that 586705(" ORNESsMAWat e
ATHpsticzRitt kbwhe iRER28BYoXiR \WROdU@dN \;IQ ‘?nd JXiBAof Aphage

pr events or treats an infection caused
IFie eydeadhedvesent inventiambyvas surprising i‘nrtbamu did melyinduce an

EIE5K0 S PR Ao LB 8 EFHESE S anriiten
Hmys, itié prasent thvientivn can itthibit did giowthef Qas@seriy bacteria
wft‘wc?dt%m% e(l)ngonds(l:y E\cré:aos!lrgg to?(rl]rE S;o%%%g {)r? garhllsvgngpected
benefit is discussed further in Example 4.

[00080] In certain embodiments of the invention, the bLF has been
isolated from whole milk. In certain other embodiments, the bLF has a low
somatic cell count. In some embodiments, the bLF has both been isolated
from whole milk and has a low somatic cell count.

[00081] Though not wishing to be bound by this or any theory, it is
believed that bLF which has been isolated from whole milk has less
lipopolysaccharide (LPS) initially bound than does bLF that has been
isolated from milk powder. Additionally, it is believed that bLF with a low
somatic cell count has less initially-bound LPS. Because this form of bLF

has less initially-bound LPS, more binding sites are available on its
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coli or Shigella flexneri. It also includes ai
i nfections known in the art to be caused by a
whawbazisal pat hogen expressing a type |11 secreCDU$2006/010609
system In an enbodi nent of the present invention, the
i nfection can include a urinary tract infection,
neonatal neningitis, peritonitis, shigellosis, or any
gastrointestinal infection or disease. [00079] In
anot her enbodi nent of the invention, the growth of

gon] PRty ! _ ]
PP 8 Bists RFIR 12l EoL A Bty ) hpithrdpriate Jocellen,
ahbieligrapting tree inféction rooess.t hat growth inhibition is a

t f he ind ' b .. oph
(R0 4] and b0 ek R SR Gl BRSO E e dlesi "
iﬁﬁ&ﬁkien@aﬂ%&éh LI iigb ] ARAUFSh Ah A ndilkeAader haing adwal e.

e present invention was surprisi n% inthat it did
sontaticredlicmuat  Byiovayegfeekdneplel suitakieRlh ipayaiakie Hiem

: . r h inhibiti
Tt v Saetatve PERVEA i o RO e BNl 28 o gen ¢
[B0685) | an WntdiAbGdiRiamt of Bnepresent inventiasithg growthrinhibiting
production. This unexpected benefjt |sbfr| scussed
offect bEthei bl-Frisadnsiecdenendrntsdp tha dese ol ibh Fdpipsase dhe
f the.i EQL, ot : isol at ed f whol
Py AP BB e PEE Rl BRRRRE e 1 Tow
[80084] C Iaeinotitarembodimest wé trenbresientimventier ¢hé igFowts
bot h been isolated fromwhole m |k and &?s.a | aw
iSbiniGcoTRgt b KSRk 1S GORREETTRIUER CABECTT A T be
§auach iRnd HirSsitfo Bihe!BRbct: The HIF BBhbaHeedtTAVertion
iC rom wh k h

as been Isol ate ole ml as | ess
Ibse® te bysietioktaticdapabiiSes iafiet beaingysata@ited withiroflees bLF

todBbal o B deesani ginsly Pt o Bin bt L of

tﬂéae{iasp%th%éﬂsaﬂhby hie Qﬁ»eLm%eoB@t@wwstémssas‘wemaefEm,
as less initially-bound LPS, nore binding sites are
apattcgendhetlacks aldypedbseqetaryisystenbudhe Presentdnyntien

e e
iypedRidedidlogdietimphisnof nédessprigspecificrto éne tye ldlan be
saggre{)ol?g/: slygt(c)almét gEF fISr gl@o\/\gf%c(teivgllrll |knhfabr¥€rlmgo£;ror\]/\?t}4|o? %o%-‘l"%\é
pathogens. Though not wishing to be bound to this or any theory, it is
believed that the membrane-anchored virulence proteins of EAEC, which
are important for adherence, may be disrupted by bLF interacting with the
bacterial surface. There are several adherence proteins that could be
responsible for bLF’s effect on EAEC adherence, including AAF/I and
AAF/Il. Thus, bLF can protect infants from gastrointestinal infection by
preventing the attachment of EAEC to intestinal epithelia and thereby
protecting it from colonization by pathogens.

[00086] In a particular embodiment of the invention, bLF can inhibit the
adherence of EAEC to intestinal cells. In this embodiment, the anti-
adherence effect is not affected by the concentration of iron present in the
intestine of the subject.
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somatic cell count. By way of exanple, suitable bLF is
avai |l abl e from Tatua Co-operative Dairy Co., Ltd., in

wOoRsizsvi | | e, New Zeal and. [00083] In an enmboRPCTES006610609

the present invention, the growth-inhibiting effect of
the bLF is dose-dependent. As the dose of bLF is

i ncreased, the growth-inhibiting effect of the bLF is
al so increased. [00084] In another enbodi nent of the
present. i nvention, the growthinhibiting effect of the

[oos7 dRReMREINe Qﬁ‘tohﬂ?oFS £ §6 u@iﬂqotﬂg?fﬁeéérﬂ'?n\égrﬁﬁﬂ@an

in the i ntesti ne of e su j ect
be between abeuttq. 6@1 Imgs asd iabsub 4@ grpersiayt iln an embodiment,

0085]
§5 fiRGhve aBRyR S Eol e TRiweah S0alt b} et S omer,
&4y et afsthBPeinBbtMhetabA @eRBAYd Efﬁorﬁr%?blt_ly %ﬁn'de' between

secretory systems as wel| as EAEC, a pat hogen t

1Gmoygid 1300 secpenday kya perticulthenatiment of the

f;ét 3P B3 SiBersl frés Bl ofoeter et ory
gmusern Irf varus@mbediafsns,ithy biFaehl ibe ddminlteledPha bl |
secretory sgtem bLF is also effective in inhibiti ng

PR HPSHlsH 1abreis op aePISHe raTEmdoGA-Mean WayRisngl it o be
B8ttt ohldr ehh détgxbaft%r% Idabdisbgpbeved that the

ane-anc |ru ence el ns ~of "EAEC, whi ch
[00889poThapredent iraciméion mbsy enwnbasshssat upé ofl bbyineLF

i nt eract. with. the bacteri surface. There are
lastk A afle Manieidfiv of a6 adicament o Irstb!rleetrtﬁhgrqwte of
EPEQ LE%EC@W elRorFARSo @ PRSI RIS tHré‘% WﬁerﬁAﬁ‘(é bLF
and AAF/ us, bLF cah protect ants

mbe@pﬁam ontalthe ﬁﬂe‘ace oftthgffoodmrelanr begintérenixed with the

c to intestinal epithelia and thereby
%‘?‘ﬁgﬁ@%&‘ﬁ% fq gb‘F ni zati on by pathogens. [00086]
J000ROpar In sndthér emb@drnﬁ@rrttofqﬁe ?F@sérﬁ\’rﬁ@n‘tr@ﬁ thehﬁv@rﬁrbn is
I nhi brt the adherence of EAEC to intestinal cell

aniesteraboammation comprising gasrin elweneaqremptlde and bovme

t i
BELBGH Ty i 1RERASHEIAY K Hhol Al EERYs e
céll eduntf or use in the present invention can be between
f rn(léf'}ﬂ ?re Or;tln gﬁtbo@?mggto%e :elrct)t%rgl fo?rrtulg’aon allsre rﬁcludes a long-

chain polyunsaturated fatty acid (LCPUFA). Suitable LCPUFAs may
include, but are not limited to, a-linoleic acid, y-linoleic acid, linoleic acid,

linolenic acid, eicosapentanoic acid (EPA), arachidonic acid (ARA) and
docosahexaenoic acid (DHA). In one embodiment of the present
invention, an effective amount of LCPUFA may correspond to between
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.
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an effective anount of bLF can be between about 0.1 ny
and 10 g per day. In another enbodi nent, an effective

wa@prmen2150f bLF can be between about 10 ng and RGD0S2906/010609

per day. In a particul ar enbodi nent of the invention,
the bLF can be admi nistered in three daily doses.

[ 00088] In various enbodi nents, the bLF may be

adm ni stered via a solution, capsule, tablet, or
caplet. Carriers for bLF can have a bLF concentration

[f0002) e Re il f?)r%?/étfo‘?n rﬂﬁg'éfso]&%{%\m[é)ggﬁﬁ%}m hﬁréy

present invention also enconpasse$ a use
pepbigticdenawn lrh’themﬁ wilhig acceptablefindhisesbediment.f br a

t EPEC, or ,Shigella on
b8BsBlst shithadieRt 2he SrdiplirapseRdHan it ofiip garisting of
Emtabg&//o@taadtmﬁd@bacft@ﬂﬁn Ofn i€ ehsirAEnt #e Bﬁ)blotlc can
interm xed with [ ngredl ents of the food product.

P@é@gmbalcﬁmaﬁmawvo G (k&) @TBm‘lHeb@@tesemlactls (Bb -12).

(000831 Py b 8faieis BEuT lelon. dhiéerer

fomnua'*tmnrmay\mmehn hgsrebiotio. syl prebidtit KaBWN A 8e Bt Will be
a |Low somatic cell count [00091] In an

@ A thig genkadiment. Prabieticstmal inglede lastulosegatacto-
%ﬁ%&?’;@”‘%ﬁﬁm‘@& EfaiBe. ofhd disksatdardey o

soyhieanl digosacchiridgs) Iammocosm ixgflo-bligusaeckairds, dind gentio-

bk nol en cid, eicosapentanoic acid (EPA),
%?%&Sﬁca'laﬂ” Sam d (ARA) and docosahexaenoi c acid (DHA).

jonooag efﬁ’@r%tﬁ@f‘ém‘%dtrﬁ‘@ntpfr%siﬁ%nﬂléﬁ’ RUA Pfantd rmula

effective anmount of may correspond to between
e®pptisipg ral-Fpwhickdhast beﬁuyom@ﬂbnpwho@awlk andthasta bSO

¢
SorBe &R eBunt “fhe Mo Therite e robBilfoesty per ko of
dlgdymeerapeptider Tihayinfamt fdreidila 119%/ 8o ROhtdiE aPledlPBie

per day. In another enb ment the anmount 1S
‘\Fﬂséﬁﬁ{‘bom yet@nethgseamiediarentdy Iﬂf@ngfﬁmwéa mgaycantain at
R0 B TRy 8 B6Rel T A e PR
infant formula contains bLF Wthh has been isolated from whole milk and
has a low somatic cell count, casein glycomacropeptide, at least one
LCPUFA, at least one probiotic, and at least one prebiotic.
[00095] The infant formula for use in the present invention is
nutritionally complete and contains suitable types and amounts of lipid,
carbohydrate, protein, vitamins and minerals. The amount of lipid or fat
typically can vary from about 3 to about 7 g/100 kcal. The amount of
protein typically can vary from about 1 to about 5 g/100 kcal. The amount
of carbohydrate typically can vary from about 8 to about 12 g/100 kcal.
Protein sources can be any used in the art, e.g., nonfat milk, whey protein,
casein, soy protein, hydrolyzed protein, amino acids, and the like.
Carbohydrate sources can be any used in the art, e.g., lactose, glucose,
corn syrup solids, maltodextrins, sucrose, starch, rice syrup solids, and the

like. Lipid sources can be any used in the art, e.g., vegetable oils such as
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probiotic known in the art will be acceptable in this
enbodi nent. In a particular enbodi nent, the probiotic

w0 goochzsen from the group consisting of Lact obBCi/U52086/010609

and Bifidobacterium In this enbodi nent, the probiotic
can be Lactobaccilus rhamosus GG (LG5 or

Bi fi dobacteriumlactis (Bb-1 2). [00093] In yet

anot her enbodi mrent of the invention, the enteral

formul ation may contain a prebiotic. Any prebiotic

[ b i . . .
1519, Sy B i eecass AR bAh e e roncarce o
high attio sLinfimsarcoihdiigleleid Baiﬂbweobll,gamatlﬁllﬂ{é de,

{oBBBBL . s SauSNeRNG ormatcialoyaeapie imfat formila can be
G5, s dapeC ERTAARS. EA %@br%rﬂaﬁﬁ@%?hu%%@m@’

thelnventlonls anlnfant ormula conprising
with donhbacibéren®, Huitraneigen®pRragestinil®, |dndaPid Sobee® | ow

' | Th f f | [
GIBTNIE e et Tornsbich ComBAny, ERTS ISl TP Brayeoe
SUPPiemBntld Wi sLitame lé\@?yﬁf\bLF Ncaddlin Q%bhﬁcropeptlde

enbodi ment, the infant formula may contain at |east
lABUGAG®): @mmobﬁé) dndéorprebiogic(s) anldeﬁﬁielnﬂHEGﬁlQﬁmfdhe

i nt, the infant formula contains bLF which has
eén 1 sol ated fromwhole mlk and has a | ow somatic

[0e0B7} ouTite fallowwing eghmplasadesapibptvatious EmbSHMeneNSf the
LCPUFA, at .| ea one biotic, and at | east one
wﬁéﬁnw%nt'%o% quﬂmem withimifescope qfdee claimge

R FERHI 6é‘¥§;?ét‘e% td Snd %knég iened b f&?@f@{:ﬁ&aﬁﬁa@%n of the

contalns su pes and anount
s;mdifhiaj?idnaweqramm @ﬁ the imverdionres dieclosed daeaéla ItTig entended

PEPHIR sreoinction fiaetior WR N xAmSER. BF EbuskerahPos
@)@éim\!lahyoﬁlyomtﬁhﬁétscépé Qné%iﬂt oF I W@nﬁ&ﬁ'bemﬂ"iﬁdlcateds

amount of cCarb tg)ﬁdrate typi cal ?/ can vary from about
bythenelaims whighifoowdhe exarrrm@e n rstbaraz@snmaa alkepementages

42 b Pl pBn B Ponlise ngtRE. BL7no B s,

and the like. Carbohydr#&emgdrices can be any used in
10009Blic; TFisrktaryile i8s6ibek thechateriabonad Figtheds naessesny
fohow the effect of bovine lactoferrin on bacterial pathogens having type
Il secretory systems. Three strains of bacteria were utilized in the present
invention. The strains included STEC HW1, STEC 306-7 and STEC TWO0
8023. Each of these strains is a different organism that utilizes a TTSS to
infect cells. The bacterial strain C600, a pathogen that does not utilize a
TTSS, was used as a negative control in the testing.

[00099] Bacteria from overnight growth in Luria Broth were inoculated at
1:50 dilution in Dulbecco’s modified Eagle’s medium (DMEM) with 25 mM
HEPES, pH 7.4, and incubated at 37°C in a 5% CO, incubator without
shaking. A 5 mL aliquot was measured into labeled tubes and bacterial

growth was monitored spectrophotometrically at ODgqyg every hour for
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i ke. Lipid sources can be any used in the art, e.g.,

vegetabl e oils such aspalmoil, soybean oil, .
wealogn2esin, coconut oil, mediumchain triglycerCTESIN/010609
high oleic sunflower oil, high oleic safflower oil,

and the like. [00096] Conveniently, comercially
avai | abl e infant fornula can be used. For exanple,
Enfam | (r), Enfam | (r) Premature Forrula, Enfam | (r)
with Iron, Lactofree(r), Nutram gen(r),

SRS i, S DR FAL SRR e
Ilepﬂhmte grewthphases( Inmhfs)alri all/thlescamitrolb lsgdﬁplesaw&?mut bLF.
) or. .
[obBET 0@ HBE b Suraingie T passitli hat the et B dvity
cﬁmnb d forsovird la@mféﬁlrﬁ)@égﬂhé% %ﬁ@e‘qﬁ@sﬁéﬁéﬁ’ YRe bovine

di ments of the present invention
lagisderrimataes lwthlﬁl&Xpleﬂémﬁﬂbmasmtuﬂaéedzwahnmmt@rwgh will

REERRE! & the AR YL ERrleR b Tellocse ity satyrateal

thevieor bindingssitdissia ltes gsbtdfefin prepafatich.i nt ended that the
together with the exanpl es, be

@’Eﬁgpf@lkr ’Etjleg& B@Ured(‘@’l*ﬁﬂ theyeomerinenis.itheseaple syas and
SRt opS gt RPR A ol 10 HIMBRAS SBLASYe Bp6tiftel®

ﬁn@rmaeiﬁmgds:omm)r@rmanTbe sapemmﬁggtgqgregﬁmhmﬂe non-cell

h di i s exa
%%“&%ﬁtﬁi ’fﬁ@alﬁ@?irrﬁ%ﬁggﬁ nﬁél%%%teﬂéba@s@wr@%ﬁw
;Blaée@frf et mafof @DS R8niph€ bak&r éﬁd“h@é‘teeaé%tﬁ'b' el for 5 minutes.

at hogens having type Il secretory systens.
he aelels dfon fus eentrifugatiorustepiveard washeldenmimsphate

A sBlhe Pl s34, el & Y ST Fafrite pufiarand Reatea

ali fdoOefol 5anBpRIeS nrh@@upymaltamg%ma peliefs, beth M &shple
cells. The bacterial strain C60 a pat ho%en t hat does

bigferuwers thenpresolyed %@D%My@@y&nwdgml glecopherssis n

iy cagfonity ORBRS] THRTLEhAG P REOYR AR P | "
Dehibrace, suaal polgdiniaifictlriglerardiitrocd|iiidsd) umﬁgrb@ﬁmw

EPES d iincupated at 370C in a 5% CO2
Hﬁﬁ‘lﬁ)&% gﬁ'\wqﬁgﬁge of Esp |n the supernatants (releas?ed proteins)

and peliets (cell associated proteins) was then detected by Western
blotting using antibodies specific to EspB.

[000102] In this example, the bLF was obtained from Tatua Co-operative
Dairy Co., Ltd, Morrinsville, New Zealand. Unless otherwise noted, all
experiments were conducted using a concentration of 10 mg/mL (0.125
mM) or 1 mg/mL. of bLF, which are approximately the concentrations
present in human colostrum and mature milk, respectively.

[000103] Data are expressed as mean + standard deviation (SD) unless
otherwise noted. For analysis of the growth inhibitory effect of lactoferrin,
two regression lines were calculated and the difference between the two
regression slopes were then tested using t statistics (Armitage P, 1980).
Paired data were then analyzed by Wilcoxon Rank-Sum test for
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shaking. A5 nL aliquot was neasured into | abel ed
tubes and bacterial growth was nonitored

w@pwetizsphot onetrical ly at OD6oo every hour foPGEUS2I906/010609
hours. Colony formng units (cfu) were eval uated
during the logarithmc growh phase (4 hours) in al
the control sanples without bl _F. [000100] In order to
elimnate the possibility that the anti-TTSS activity
observed for bovine |lactoferrin was due to iron

. Lat | h Lne | i i i
oSS meant ol Rags AR IrBh e B bflobdl ° - |
1efofehim prepheftonsiandihelr gowttinhitiitoey effect, ndivessary t o

saturate all the iron binding,sites in the |actoferrin
ragrepripa e Bl dalPLoATd AKPESER ABG-SARTeHGOT RACh Bacteria
experinments, the sanpl trifuged at 13200 rpm
for 10-15 minutes to s?mmrgpgell agsoci ated _fromIO
[0001043 e T hisceqzmislatibustiBties thepeffient afibovinedpeieferniniafgthene
non-cel| associated materjial (that rel eased.
aaguapnt! DA EARAaGRIE RIS oEacl L
e%%ﬁb'(lee[e gIB TS tﬁ? @ridepdEsbvike HXESEr{mon thaprotéiesEspBin

romthis centrifugation step were washed in
tmh bpeHitsecketbfyesysie®al i ne and resuspended in 0.1 n

(e &g e LY SoP RIS Fidtey 7 Hbsttbs Ingbfipticst
PARIR AMERumBRabatefbriitl oBSTEC! Baklr M 8ITEE geé-7. Lane L1

el ectrophoresi s using customary, net Egds. The, res td' ng
rgpieseats theanoleculss neaighiamagkess.nkans hadeP@sentsRunie

erheh Bl it SR bsiRiPo! HpBRteiHEh i RIS
Histe! learad bt eadi oitheaye pitliiestrepleseints thesampuniefl EspB in

RIS S R D R R it
éé@a?n 'PW&.W@%BQ *P_Maﬂeﬁfﬁéeﬁtg BshBliHIhE8usdRedritof ai3, 4 or 5

rrinsv New Zeal and. Unl ess ot herw se
htrendijtued of straie HWa whichdnas hesndirewitg instmg/ml human

SORE A AP o bl B3 o bl a2
PrL£8LHholuP cOMITRNLF GRS HVWINwhich has been growing in 1mg/mL
l;d?\?urr;é ?hfqlﬂc\)/fglmyxi.a grgmf) ll_gg]gp%fgﬁgs?égpgé%grsnsa?gnt%sf anf,afsn, 4orb
hour culture of strain 306-7. Lane L6 represents EspB supernatant of a 2,
3, 4 or 5 hour culture of strain 306-7 which has been growing in 1mg/mL
human recombinant lactoferrin. Lane L6 represents EspB supernatant of
a 2, 3, 4 or 5 hour culture of strain 306-7 which has been growing in
1mg/mL. bovine lactoferrin.

[000106] The western blot shown in Figure 17 illustrates that in the
absence of bLF (lanes L3 and L&), EspB is not observed in the
supernatant (not released from the bacteria) until after 4 hours of growth.
This illustrates the normal course of production and release of the TTSS
components during undisturbed growth of the bacteria. In contrast, in the
presence of bLF EspB is detected in the supernatant earlier (3 hours,

lanes L5 and L8), than in the absence of bLf, indicating premature release
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ot herw se noted. For analysis of the growth inhibitory
effect of lactoferrin, two regression |lines were

w@adosutmded and the difference between the twoPCT/US2006/010609

regression slopes were then tested using t statistics
(Armtage P, 1980). Paired data were then anal yzed by
W coxon Rank-Sumtest fordifferences in nedians. For
anal ysis of the iron content of various |actoferrin
preparations and their growh inhibitory effect, a

as
AR, CRRRMOR IWoriaRt Bt e (AR B8 e85 i <
eorapphentiretuised foresiccassial dsecof thie 'b'EﬁfS,rmd podrodtere i n
h h t of .bact to e ryotic
B BT ol DAL EFSBRSE ol R S
Sffdct @3 nef sésnvivie al @@bafe@rbhlm Hmnérh Féchf@FrFH (MarkesPB1 bRd

t he type 1l secretory system [000105] The western
I otIn Aelgiiion te megmtwelmlaaseﬁtﬁm%§hnsree<peﬂm¢1t atsfo

PRI FRferte 8 efibalihd o Pt (Medialg fopB (and

therdforssnot allosy it 2o bepeesahis f@ttmatidrﬁdf tﬁéps%ctéxorwﬁe&ﬂé e
t he a?ﬁ _gﬁrlate p05|t|ono hi s rotelnln

GRLeple istis indigated Byjthe @&mﬁreﬂs @ﬁedg edermﬁ@ti lﬂSeESPB
( %@ BPESCINS roqtonPRREY ! oyitERln hrliBBaPHATEARA under |

tbe rmsntwmoﬂ-ﬂm intab’aEepHi@rmtem mstﬁetgel Eafiiaatmg t;fhaeratlon of

t gnt of. 2 4 5 ture of strain
SR E heblosn o RlePanang Aksanus o aksaithant
é)?ﬁé@éiﬁg "thé‘TTS@%ui—ﬁoﬂ%P'ﬂT@@@b@ gﬁﬁ%s He&i@}\l@%ﬁé éﬁt It
of a 2, 3 as

, , hour cutureo straln
ip ke that d@ferentmghcrg_ertsdwtmamg thet OFSS eixpressaraziants of

508 EOSIEB SBEIO e Yo edofln B ot
fw’ﬂ@fanﬁnt;_ﬁmho%éna BLf3, 4 or 5 hour culture of strain

06-7_which has been grow ng in 1ng/nmL human
LSQSS%I nEhe Wegtarsidetishewn iafdoues 1 !ﬁ?@éﬁt@dﬁsﬁlﬂﬁ same
rﬁ%@ﬁ%ﬁ%ﬁ{% ofFi é éf%ﬁcf)év%%haﬁltﬁé’ %fraff\% tég{e‘a aﬁ% StE@o
8043 ane (G600, a[lmg@ﬂ%]:ofﬁnel Vs msmltbbﬁth@h@%rnrbldﬁlmm

i|l17Figi;J1r|eu1S é Ira%‘et glséotstl]r%ﬁari tg thgsee shown in Figure 17. EspB is present
in the media at 3 hours of growth in lactoferrin while it does not show up in
the control until 4 hours. At both 4 and 5 hour time points, bovine
lactoferrin caused the EspB to degrade. In addition, with three STEC
strains evaluated at the 3 hour time point, bovine lactoferrin caused the
EspB to be released into the medium more quickly than recombinant
human lactoferin did. In addition, this figure provides additional evidence
of degradation of EspB by bLf, as discussed for the previous figure.
[000108] Therefore, it is believed that the presence of bovine lactoferrin
causes both a premature release and a degradation of EspB. EspB is
required for changes in short circuit current across polarized intestinal
epithelial cells and for membrane depolarization in Caco-2 cells. EspB is

also required for induction of NF-kB activation, for interleukin-8 secretion,
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absence of bLF (lanes L3 and L6), EspB is not observed
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normal course of production and rel ease of the TTSS
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©000410F ERisraxasiplg iltustratersIBe dnutivalent rfate of rowdh @d the

135, h Lt ois kn Ldiff
Ll IR T L
SN, ot s ke o AU S

qithenip ihe pPressinee of lebsanea oFblgiuthe oBs¢ryed effaniszeniEspB are

A2 RV AR BT bLhBha Qo L BT AL RBMuOmBL kol v
saiestiatiomhe results of the western bl ot shown in

Figure 18 are also simlar to those shown in Figure
17. EspB is present in t&ﬂiﬁéﬁa at 3 hours of growh

o0 as) o1l kg I STEHGHR o on o
WeregukationafiSthiga-taxdin{ Six) proceatierdiuring ths gRowth idRitRwteof

SPRE gt e B Syt B S ahald™
additional virulence factors that contribute to their pathogenic
personalities. One of the major virulence factors is the production of Stx, a
toxin that inhibits protein synthesis. There are two forms of Stx: Stx1,
which is almost identical to the toxin from Shigella dysenteriae type 1, and
Stx2, which shares only 50 to 60% amino acid homology with Stx1. Both
Stx1 and Stx2 have been associated with very serious disease. It is
believed that Stx, which is released by bacteria residing in the intestinal
lumen, is responsible for diarrheal disease, hemorrhagic colitis, and
hemolytic-uremic syndrome. The toxin traverses the intestinal epithelial
barrier, enters the bloodstream, and damages vascular cells of the colon,
kidneys and the central nervous system.
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[ 000108] Therefore, it is believed that the presence
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iEen Dotk bt Shi GXRRIAHGH sarly SaseAnglel. Thus,
BEGNE IR TeTIg L Gk E'ﬂ%
virul ence fact orse §tt£‘rr??lra U{ég“tggﬁﬁﬁée'f ngt%kﬁl %OWth
gees 8 atithoué inductien of Stmmxnapmduatmml Bovinef lactofersinidoes
ﬁgtelnBr[e%%%%'e%rr]o fc:ti%tn of t8xins by bacterial pathogens when grown
under the same conditions as the bacterial pathogens having no bovine
lactoferrin. Likewise, in phage induction assays, no STEC strain could be
induced to go into a lytic cycle when grown with a wide range of bovine

lactoferrin concentrations.

Example 5
[000114] This example illustrates the effect of bovine lactoferrin on the
growth of Enterobacteriaceae.
[000115] Three strains of bacteria were utilized in the present invention.
The strains included EPEC E2348/69, EAEC 042, and Shigella flexneri
MOOQT. Bacteria from overnight growth in Luria Broth were inoculated at
1:50 dilution in Dulbecco’s modified Eagle’s medium (DMEM) with 25 mM
HEPES, pH 7.4, and incubated at 37°C in a 5% CO, incubator without
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bLF from the media, the bacteria had normal growth (ODggg 0.911 vs.
0.828, lactoferrin vs. control, respectively). This result indicates that bLF
has an inhibitory effect on the growth of EPEC, EAEC and Shigelfa. This
result also indicates that bLF has a bacteriostatic, and not bacteriocidal,
effect on EPEC, EAEC and Shigella, as the bacteria returned to normal
growth after removal of bLF from the media. These results are shown in
Figures 1-3.

Example 6
[000119] This example illustrates the effect of concentration and time on
the growth inhibitory effect of bLF with regard to EPEC, EAEC and
Shigella. In this example, the bLF was purchased from Tatua Co-
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bacteria. [000118] The ed bacteria (EPEC
E2348/ 69, EAEC 042, an d%!: 83

[000121] ThIS example illustrates the effectiveness of bLF that has been
isolated from whole milk and has a low somatic cell count versus bLF
preparations that were isolated from powdered milk and do not have a low
somatic cell count. Comparative studies were conducted using
commercially available lactoferrin preparations, shown in Table 1.

27



Shigella flexneh MBOT)

grow h inhibition (OD6oo 0.149 vs.

WQ 30068150 T
fromthe

0.91 1 vs.

respectiv

ol ,
nedi a,
0. 828,
ely).

respectively).
the bacteria had normal

This result

actoferrin vs.

initially had a significant

0.831 , lactoferrin

After renoving theCu§2006/010609

growm h (OD600

control,
i ndi cates that bLF has an

inhibitory effect on the gromh of EPEC, EAEC and
Shigella. This result also indicates that bLF has a

hagéari os
FAEC and

tatic,
QtheI lLa,

and not bacteriocidal,

as the bhacteria

ef fect on EPEC,
returned to normal

Sfuslt h af

results 4
cdddes exan
and tine

t BYPE enov4
re shown i
ple illust
on the grg

|Traglemiamer om t |
n Figures 1-3. |
rates the effect
wth inhibitory ¢

Manufagturehese

-xanpl e 6 [000119]
of concentration
»f fect of bLF with

BLEFOTafLd O Bolike
t he bLF was purchage

Co., Ltd,
i ncubat ed
bLF prepd
Fi gures 4
Shigell a
concentr &
effect al

EA

Morri nsvi
in DVEM ¢
rati ons at
-6 show th
gromh in
ti on of bl
SO i ncreas

@cﬁﬂ‘i’e iRt B Hrp-

from Tat ua
I I e, New Zeal ang
ulture nediumi i

1 mg/ni, 0.1 my

at bLF inhibited
a dose- dependent
F i ncreased, itg
ed. Exanple 7 [(

Matdd Nt RGN, Tatua

Cooperative Dalry

n%@%@i‘?éi%@ ‘?5 '
L Ehedoriog

manner. As the
 Zealanch- i nhi bi ting
D00120] Thi s exanpl e

bLHF-B&E20at
gromh in
saturatio
(10 ng/ my

ceBovihe ef f
hibiting e
n of each
) were dil

dibfenfin T 200G at
ffect of bLF. Tg
| actoferrin pref
uted in 0.1 M Ty

IGlanlbia Mutritibveal, Inc,
) conpare the iron

MGHrbenyIsanpl es
is, pH 8.5 and

B AEE] oon
saturatio
absor banc

protein c

- The ironl/|

bteb& at |
a satur at
growt h-in
(Fi gures

BoViRLT SS

n was judge
e at 465
ontent was

i ng anount

7-9).

BB 1600 S
y 1ron cont{
m (Mazurier and

esti mated by ab
tios for the vai

R
Hokoge

The
at 280 nm
Ajnuc Lactoferrin

brotein ra
oRQViere r
hi bi ti ng gflaetoferth bLF on

difaf Bodargesfiont

of iron revers

h DMWY intereatiqaaipl e,
ed the

tniiérittosat, Delhi, New
York

bLF-NZMP

Bovine

Bovine lactoferrin

NZMP

Fonterra Ltd, Auckland,

New Zealand

bLF-Sigma

Bovine

Bovine lactoferrin

Sigma — Aldrich CO. St

Louis, MO

[000122] These lactoferrin preparations were approximately 10-20% iron

saturated. The lactoferrin preparations were diluted in sample buffer (2-

mercapthoethanol, sodium dodecyl sufate and 0.1% bromphenol blue) at a

final concentration of 1 mg/mL. Sampies were then resolved on 10%
sodium dodecyl polyacrylamide gel electrophoresis (SDS-PAGE) and
stained with coomassie blue or silver stain.

28




10

15

20

25

30

worzdok/1z0507 has a | ow somatic cel |

Exanpl e 8 [000121] This exanple illustrates the
ef fecti veness of bLF that has been isolated from whol e

preparations that were isolated frompowdered m |k and
do not have a | ow somatic cell count. Conparative
studi es were conducted using commercially avail abl e

| actof errin preparations, shown in Table 1. Table
[000122] These |actoferrin preparations were

[600123] "Bl arickiy @@Péfémg)réﬁwuehg@meTa& ifh ﬁfi(i%ﬂf\ﬁﬂd‘tbﬂ/

prepar ations were luted in sa

efect aptERECHBAEC ae@dﬁhmﬂecﬂi@m (fégﬂraSeﬂhﬂla OEagh of the

oL BB e Wil Secdp AR IPRFRAG S SRR RidREg) BAET.
=00 Sﬁ@éﬂé am gaciy @kp@dnﬂéhf PlARNes i LF-Tatder AGhe mgﬂest

st ai ned coonassi e blue or silver stain. [ 000123]

grﬁwthrmh'@t@v |e§@ﬁb¢réﬁp5rc grab&rand Shigedas 1-Er Ealuaiwashei r

I wt h
QLR i N R o0 So e Sl SoBREL
[600&24] V'Ehletvarlabllliyl douhd) pbssiblyrtesbkplaineBRy&iffersrCes amd
eI la. In eri ment,_ however, LF-Tatua had
thele RNt nle: JHErO SATBRGHE S Bl BT P PAEONSARS and
f \Y k
e L BTR, BEFSP1 HEraT Sthel B SR ESFede
Iadnfesrbnlprepanaboh avepestshatleyd the imnpdariteratcdodryng |pfc6te|rebm es

et el PR AR ol B hrbam A5 o rap sontent)
et & irdiroléh Yér eﬁ!ﬁp@pﬁr&‘%\'ﬂwg%nﬁﬂ?& with its effect
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[8AD¢25] aThiBexapipde Blustrates the effect of bLF on EAEC attachment.
The ability of bLF to block EAEC attachment was evaluated in a HEp-2-
cell assay system. A sub-confluent layer of HEp-2 cells (approximately
5x10” cells/well, in a 24-well plate) was infected with EAEC at bacteria-to-
target ratio of approximately 100:1. Bacteria from overnight culture were
grown in bLF for 4 hours, centrifuged, washed, and resuspended in
adhesion media (DMEM, 100 mM HEPES, pH 7, with 1% D-mannose).
This bacterial suspension, with and without bLF (10, 1, 0.1, 0.01 mg/mL),
was incubated with the HEp-2 cells at 37°C in 5% CO; for 4 hours. The
monolayer was then washed vigorously to remove non-adherent bacteria.
EAEC adherence was evaluated by microscopy and cfu. For microscopy,
cells were fixed with 100% methanol and stained with crystal violet. For
cfu evaluation, HEp-2 cells were treated with Triton X-100, serially diluted

in phosphate-buffered saline (PBS) and cultured on MacConkey plates.
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e
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iﬁf’g q‘?ﬁﬂ&ﬁ@ﬁgﬁ@%n aE&gﬁ%ﬁngés%%%{iveW ?EL%SHO b(%? Iélgure
15). The cfu in bLF preparations with or without iron saturation were not
significantly different: 7.1 + 5.8 x 10* cfu/mL (bLF 10 mg/mL with iron) vs.
4.0 + 5.1 x 10* cfu/mL (bLF 10 mg/mL without iron) (p = 0.386); and 9.8 +
5.9 x 10? cfu/mL (bLF 1 mg/mL with iron) vs. 6.3 + 5.1 x 10 cfu/mL (bLF 1
mg/mL without iron) (p = 0.386). Thus, bLF decreases the adherence of
EAEC to tissue culture cells under non-bacteriostatic conditions and this
effect is not iron-dependent.

[000129] All references cited in this specification, including without
limitation, all papers, publications, patents, patent applications,
presentations, téxts, reports, manuscripts, brochures, books, internet
postings, journal articles, periodicals, and the like, are hereby incorporated

by reference into this specification in their entireties. The discussion of the
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amounts of iron did not affect the anti-adherence
effect. At 1 ng/nL, the sane result was observed.
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e
oo B8l el B M pRMer S PRRIGHs boRaiERBtein
appended clainms. In additlon it should be understood
that aspects of the various enbodinents may be
i nterchanged in whole or in part. Furthernore, those
of ordinary skill in the art will appreciate that the
foregoi ng description is by way of exanple only, and
Is not intended to Iimt the invention so further
descri bed in such appended clains. Therefore, the
spirit and scope of the appended cl ai ms shoul d not
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be limted to the description of the preferred

versions contained therein. WHAT IS CLAIMED I S: 1. Use
w@toobovisne | actoferrin in the manufacture of aPCT/US2006/010609

medi canment for inhibiting the growh, in a subject, of

a bacterial pathogen expressing a type Il secretory
system 2. The use according to claim1l, wherein the
bacteri al pathogen expressing a type Il secretory

systemis selected fromthe group consisting of

SaiamoreCLAIMB g2l | a, Yersinia, Pseudononas and
Escherichia. 3. The use according to claim1, wherein

t he bhct er Uae op hoviogdacteigrria dr thgymanujasiute of aecr et ory

LB AP e S PR BB ptrogen
expréssirg a thee Hbsearetory diystgni.o claim 3, wherein the

ent eropat hggenic E, coli is E. coli E2348/69. 5. The
use agcor dil g ues ascaidingto glaimdi, whekain the bacterial

GO BReS PR b b el soledd i oum
a®nsiktiag s Samonelth, 8higella; | Yeersinia, Reeedemorialseardact eri al

E%%;ho%gn expressing a type Il secretory systemis
98NSt exne . 7. The use according to claim®,

wher egn t epShisgickarding Xd1efaimi 1S whtrgit! the talcfarfe! |

MBOT. 8. The use according to claim1, whereln anount
pethogen expressingediyoartt secreionnsystemriasglectsd fibmthe group

0. 001 t 100. 9.,.Th in | ai

G e R TR g R
r ange4 of aﬂTﬁéhs@;alscﬁthmt@b@% 3l YHbreikGhe Bhgerdpathogenic
according to claim1l, erein the amount bLF in the

Eretnlide e woliiE2348/6%e range of about 10 ng to ‘about

1, 500z ny. . I ism.1, wherein

t he rr5e'di caﬂrré%tuglgza C%rsgd\}'ﬁ%gé%%ﬁrﬂ%n&&(?glgﬁfmaose.
enterohemorrhagic E. coli is selected from the group consisting of STEC

TWO 8023, STEC HW1 and STEC 306-7.

6. The use according to claim 1, wherein the bacterial

pathogen expressing a type lll secretory system is Shigella flexneri.

7. The use according to claim 6, wherein the Shigella flexneri is
Shigella flexneri MO0OT.
8. The use according to claim 1, wherein amount of bLF in the

medicament is in the range of about 0.001 mg to about 100 g.

9. The use according to claim 1, wherein the amount bLF in the
medicament is in the range of about 0.1 mg to about 10 g.

10.  The use according to claim 1, wherein the amount bLF in the
medicament is in the range of about 10 mg to about 1,500 mg.

11.  The use according to claim 1, wherein the medicament is
provided in one daily dose.

12.  The use according to claim 1, wherein the bovine lactoferrin
has been isolated from whole milk
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12. The use according to claim 1, wherein the bovine
| actoferrin has been isolated fromwhole mlkl1l3. The
waig@eazisor ding to claim 1, wherein the bovine PCT/US2006/010609

| actoferrin has a | ow somatic cell count. 14. The use
according to claim1, wherein the production of toxins

by the bacterial pathogens is not increased. 15. The

use according to claim1, wherein the nedicanent is
sprayed onto the surface of a food product. 16. The

use agxor diR@uke aetdidiglio WBRA &l Whehan TR&lbedirRNActoferrin
interm xed with the ingredients of a food product. 17.

hpse lwesqna’m gelhgowrt. cl ai m 1, wherein the subject is

expr i o ik AckRtid 8y, BpBRahthg BroqRieRds"
t@aiAs beithg bb@te‘?lbﬂﬁmhbgehb% AbhintkRasedbj ect is a child

or infant e use according to claim1l1l, wherein
the slbj ecTne ysaRcrarding tq elaim 1 whereindae medicameakist

s@égedc’y@pthjé%uﬁg?ggthgobﬁgé&j&rrl n in the manufacture

I canen reve I ng or treatlng in a
subj eff., amhé néeebcowdlmgm claim dawseteihtha neditaneat is

at hpgen expressin type, |1l cretory system 2 1.
B%Q V&'g?: 'Pﬂbecg%na[é céanﬁoﬁé Wi‘é‘f tein the infection
IS se{gct efhd UQQ‘a‘bE@rc%g?Wcl%ﬁﬂq' WHeP&n%e ‘éhb}é%ﬂ‘s i rfedd
i nfecti'on, neonat al ngitis, peritonit
of lgropth inbibiticanof @laacheuahpattlbgealexpré&smg arh;epe RPsecratory

usts according to claim 20, wherein the bacterial
gen expressing a type Il secretory systemis

se! ect@d fTREUEECEORIMY EPBIBIHA M, MhePéin$hE BRBBRICt & a child
Shi gella, Yersinia, and Escheri chia. 23. The use

Qfd@féntli ng to claim 20, wherein the bacterial pathogen
SXD! e NIrflo KBS AbISEES Bhf 4, DRSS stpleREied

from the group consrs ent er opat hogeni
infatht €1t ¢ nbifedriumagh br@stmlm

20.  Use of bovine lactoferrin in the manufacture of a
medicament for preventing or treating, in a subject, an infection that is
caused by a bacterial pathogen expressing a type lll secretory system.

21.  The use according to claim 20, wherein the infection is
selected from the group consisting of urinary tract infection, neonatal
meningitis, peritonitis, shigellosis and gastrointestinal infections.

22.  The use according to claim 20, wherein the bacterial
pathogen expressing a type lll secretory system is selected from the group
consisting of Salmonella, Shigella, Yersinia, and Escherichia.

23.  The use according to claim 20, wherein the bacterial
pathogen expressing a type lll secretory system is selected from the group
consisting of enteropathogenic E. coli and enterohemorrhagic E. coll.

24.  The use according to claim 20, wherein the subject is in
need of prevention or treatment of an infection caused by a bacterial

pathogen expressing a type lll secretory system.
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24. The use according to claim 20, wherein the subject

is in need of prevention or treatnent of an infection
w@auwsazlishy a bacterial pathogen expressing a tBEEUS1006/010609

secretory system 25. The use according to clai m 20,

wherein the subject is a child or infant. 26. The use

according to claim20, wherein the subject is an

infant that is not fed human breast mlk. 27. Use of

bovine | actoferrin in the manufacture of a nedi canent

for i28hi biThegsé becardirey ®nelgind ROpahbasin the pabjbogierschild
expreSS| ng a type Il secretory systemto the

Oi"iﬁ@@ftl naI vvaII of a subject. 28. The use according to

cl ai |‘| JELS é%c&&%gf@%‘&éfrﬁb b@gﬂnﬁ‘ﬂw&é%%ﬁ%% a

type 'S se € gro
infantsthat isvgptdéd ﬁathmbnréast nfiki gel | a, Yersinia, and
Escherj c

. 2 e . use. accor to_claim?27,
Fhord o Hase SEberngIsciSiaias thihePradEth oD ey be 111
ﬁ@&&ﬁh@ﬁb’fo? Yr%SlﬁhQ $hé %HﬁéF&ﬁefdf‘%‘cEé‘r%l %é%eﬁ@@dp?ééé}gg
ent er opat hogenfc E. coli and enterohenorrhagi ¢ E.
actgipe " secrewy ybtarodo tee Inkestiviabwail of mrsubiectmanuf act ur e

f f |
Eop 48 o D bor pEpo Rl dand 277 BTSN o bGRERRI °
garpéxpréyghgr@ tyBe séa@t@@esy@@ﬁnéisél@cte@ fPorl ik foup

V\/nerel n the bacterial pathogen expressing a type Il

congisting of Sejsereia, §fy,@¢lla:ty@gsmtao gneHescgesaRiaconsi st i ng
°f S d;“ﬂ:tﬂxgggg% i ndﬁ%toYﬁ%ﬁh'i wh%ﬂél %&B?Eﬂeﬁ%’l a.
gt 0 erein e

d@mdgyn @kpreasinggetypeiih sessstony systemes bélbctwcﬁr@hqh; group
system i &?ﬁsel ect fromthe group caonsistin

d
C@Hﬁ@F'B% BissApathEgeRis . callaTi e pEhareor & g0l
coll-agi. (88 oPbolPik!iaetordih fh Bie hidnbackiie draputact ure

of a medi cane or causing the degr tion of EspB in
raedhaament ﬁjr qaasmgha prepatursi retpasetof fespBl ih asbactetial y
p[% tggerrﬁ g)fpressmg a t‘?’/peqﬁ%%gngetg% sty%té:| aim 33, wherein the

31.  The use according to claim 30, wherein the bacterial
pathogen expressing a type lll secretory system is selected from the group
consisting of Salmonella, Shigella, Yersinia, and Escherichia.

32. The use according to claim 30, wherein the bacterial
pathogen expressing a type 11l secretory system is selected from the group
consisting of enteropathogenic E. coli and enterohemorrhagic E. coli.

33.  Use of bovine lactoferrin in the manufacture of a
medicament for causing the degradation of EspB in a bacterial pathogen
expressing a type lll secretory system.

34. The use according fo claim 33, wherein the bacterial
pathogen expressing a type lll secretory system is selected from the group
consisting of Salmonella, Shigella, Yersinia, and Escherichia.

35. The use according to claim 33, wherein the bacterial
pathogen expressing a type lll secretory system is selected from the group
consisting of enteropathogenic E. coli and enterohemorrhagic E. coli.
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pat hogen expressing a type Il secretory systemis

sel ected fromthe group consisting of Sal nonell a,
w@hiogat1sa; Yersinia, and Escherichia. 35. The BSEUS2006/010609

according to claim 33, wherein the bacterial pathogen

expressing a type Il secretory systemis selected

fromthe group consisting of enteropathogenic E. coli

and enterohenorrhagic E. coli.36. Use of bovine

| actoferrin in the manufacture of a nmedi canent for

i nhi Igigt i naJddhef tgsvané motdfenint @Y thagaaegiatiuve ofa coli in
a subject. 37. The use according to claim 36, wherein
magticaspontier inikitne e aravdl ob esteTP3eure0alve Ho frliiibPe
Sgb.oi?& 38. The use according to claim 36, wherein the
I'ie lactoferrin has a | ow somatic cell count. 39.
The B¥e actiw dsengctarditigaionsiditn 38wherain theebovine
ent er paggregative E. coli is E. . coli 042. 40. The use
|lactefsrmn ﬁgsggeeu%ﬂ?%wéro ¢ Mikkhe subject is in need
of gragnt h bl b OWAGALN YR BoviRgl - 4
1. Tﬁr)(e@{\tse-mz;g;!é% gf:%dﬁ? @Irgfﬁﬂ?gg V\herlepﬁeth\g subj ect
lactofermih hasl adowi soiaatic celbcourtte use according to claim

36, ereipn the subé'Aect i S Ian ggf aﬁt t.h?% is not fed
humar?®hr eakte HF RCCAN : S B8y YVREGHR %f_erri nin
énkl%oﬁ@@#éfg@ﬁﬂélE‘?cgfiisaEWQaQBnt for preventing or

treatrng an infection caused b}é ent er oaggregati ve E.
col i 40 a Ehmpee accaingrigeclaise ﬁcwbatﬁmgw suljest wmia3,

r gi e i ne | S-b i solated from
'\Vf%@ dﬁ?‘}"ﬂ‘ 'Qgﬁ)\{ﬁlcﬁ'eo u%g%g%agg?%%;[%t%'g Qi m 43, wherein
t he bpni neTheasebetsidindesclainh 38, wherdin the subjecbisrd child

46. The use according to claim43, wherein the
aripfapti on is selected fromthe group consisting of

uringfy tragd uboLeEhIHYy td'89ME 58! wherein the subject is an
infant that is not fed human breast milk.

43.  Use of bovine lactoferrin in the manufacture of a
medicament for preventing or treating an infection caused by
enteroaggregative E. coli in a subject.

44. The use according to claim 43, wherein the bovine
lactoferrin has been isolated from whole milk

45.  The use according to claim 43, wherein the bovine
lactoferrin has a low somatic cell count.

46. The use according to claim 43, wherein the infection is
selected from the group consisting of urinary tract infection, neonatal
meningitis, peritonitis, shigellosis and gastrointestinal infections.

47.  The use according to claim 43, wherein the
enteroaggregative E. coli is E. coli O42.

48.  The use according to claim 43, wherein the subject is in
need of prevention or treatment of an infection caused by
enteroaggregative E. coli.
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meningitis, peritonitis, shigellosis and
gastrointestinal infections. 47. The use according to
web@se 87 wherein the enteroaggregative E. coPCT/US2086/010609

coli 042. 48. The use according to claim43, wherein

the subject is in need of prevention or treatnent of

an infection caused by enteroaggregative E. coli.49.

The use according to claim 43, wherein the subject is

a child or infant. 50. The use according to clai m 43,

wher gbn t Mpesd &6dorimgad didiirPas, Wwihareir thenstibjéetds Awmld
breast mlk. 5 1. Use of bovine lactoferrin in the
onifartact ure of a medi canent for inhibiting the

cel | 50" g5 The B SRR TS wlifeln rp iERis R,
irbavithgt isaet dehumaniseabiesilki sol ated from whole m | k.

53. The use accordi n%to claim5 1, wherein_the bovine
| act 8fler r iUpen@lsbavinglaciefpsin  theimanyasure 9§a The use

oS! Rrilghg Jandhfos o chidospuBgeRapERag) 0
intestimal seigy bovi ne I actoferrin which has been isol ated
f whol i1k d o) ic.cell t. 56.
ROl Sl s 300,30 B A BTRhLiT B bR S

| mrqrﬁhé@b%ﬁ%ﬂa&bwmﬁm&@ﬁnmde- 57. The

ornulation according to claimb55, additionally
conpiBi3si ngltee useeascording tootigine b wheesliy thesbevinat ed

aebiTfena P gt CHR i at urat ed fatty acid is
sel egged fTMé@éc@d&@lﬂ? ®O615ins bl N@hefeiftie  ARA and
conbi nations thereof. 59. The fornulation according to
epterpag@egativriE: icolig Fycoli O42.

55.  An enteral formulation comprising bovine lactoferrin which
has been isolated from whole milk and has a low somatic cell count.

56. The formulation according to claim 55, additionally
comprising casein glycomacropeptide.

57.  The formulation according to claim 55, additionally
comprising at least one long-chain polyunsaturated fatty acid.

58. The formulation according to claim 57, wherein the long-
chain polyunsaturated fatty acid is selected from the group consisting of
DHA, ARA and combinations thereof.

59.  The formulation according to claim 55, additionally
comprising at least one probiotic.

60. The formulation according to claim 59, wherein the probiotic
is selected from the group consisting of LGG, Bb-12 and combinations
thereof.

61.  The formulation according o claim 55, additionally
comprising at least one prebiotic.

62. The formulation according to claim 61, wherein the prebiotic
is selected from the group consisting of lactulose, galacto-oligosaccharide,
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conprising at |east one probiotic. 60. The formul ation
according to claim59, wherein the probiotic is
w@edoea2sa7 from t he group consisting of LGS BbrdRuUszude/010609
conbi nations thereof. 6 1. The fornul ati on according
to claimb55, additionally conprising at |east one
prebiotic. 62. The fornulation according to claim®6 1,
wherein the prebiotic is selected fromthe group
consi sting of |actul ose,
@aCT@emligoslabmhiec Iimmdm-bﬁgmsamcbb'riq«a,mbban i de,
onalt ccharide bean osacchari des,

ol kB Bes BP SIS Blgrsaehalie Bha gento:

gRgudaeehag@saccharides. 63. The fornul ation according
to claimb55, wherein the enteral formulation is an
i nf anB3f or Milesformulation according to claim 55, wherein the enteral

formulation is an infant formula.
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