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M ta?clflena? spemgs élreacIy es(iabllsLec;: n &e colon, and thus in effect improve host
health. (Gibson et al., “Dietary modulation of the human colonic microbiota:

Introducing the concept of prebiotics. J. Nutrition 125:167-176 (1995)).

Oligofructose is a well-known prebiotic. Oligofructose passes through the
small intestine without being digested, reaching the large intestine. In the large
intestine, oligofructose is fermented only by a limited range of microorganisms that
include most species of Bifidobacteria, i.e., species of bacteria beneficial for human
health. (See, e.g., Bouhnik et al, "Short Chain Fructo-Oligosaccharide
Administration Dose-Dependently Increases Fecal Bifidobacteria in Healthy
Humans,"” J. Nutrition, 129:113-116 (1999)). Oligofructose is known to be a specific
substrate for Bifidobacteria. (See, e.g., Mitsuoka et al, "Effect of Fructo-
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fatty acids as by-products of their metabolism

resulting in a reduction of the pH of the digestive

tract. 5 U S Pat. No. 5,849,324 discloses a met hod

for. reducing the incidence of otitis media
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Sialyllactoses occur naturally in human milk as well as in milk of other
mammals. However, sialyllactoses are present at noticeably higher concentrations
in human milk compared to other mammalian species. The two primary species of
sialyllactose in milk are 3'-sialyllaciose and 6'-sialyllactose. These species occur
naturally in human milk at a relative ratio of 1:3 (3".6').

Sialyllactose is known to have anti-adhesive properties for specific
pathogenic bacteria. For example, sialyllactose acts to inhibit cholera toxin invitro

(Idota et al., "Inhibition of Cholera Toxin by Human Milk Fractions and Sialyllactose,"
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physiology and function.” Brit. J. Nutr. 80(suppl. 1):8147-8171 (1998)).

Probiotic bacteria most commonly are ‘“lactic acid bacteria”, so-called

because they ferment carbohydrate to lactic acid. The specific strains most often

30 studied include members of the genera Lactobacillus and Bifidobacterium.
(Sanders, "Probiotics.” Food Technol. 53:67-77 (1999)).
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predom nantly the |evorotary "L"-formof lactic acid
[L(+)-lactic aci d], others produce predom nantly the
dextrorotary "D'-formof lactic acid, while others
produce both D-lactic acid and L-lactic acid.
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Lactobacillus acidophilus produces approximately equal amounts of D(-)-
lactate and L(+)-lactate. Fermented milk containing L. acidophilus (strain CRL730)
and L. casei (strain CRL431) eliminated diarrhea disease in four days on average in
infants with post-gastroenteritis syndrome. The fermented milk restored the fecal
flora to a predominantly lactic acid flora. (Gonzalez et al., “Biotherapeutic role of
fermented milk.” Biotherapy. 8:129-134 (1995)).

U.S. Pat. No. 5,908,646 discloses a method for inhibiting the growth or

activity of Clostridium species in a human food product by adding an effective
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An unfermented infant formula containing both B. bifidum and Streptococcus
thermophilus reduced the incidence of acute diarrhea and rotavirus shedding.
(Saavedra et al., “Feeding of Bifidobacterium bifidum and Streptococcus
thermophilus to infants in hospital for prevention of diarrhoea and shedding of
rotavirus.” The Lancet. 344:1046-49 (1994)).

A fermented infant formula containing both B. bifidum and S. thermophilus
induced a higher prevalence of bifidobacteria colonization of the bowel and a lower
stool pH than an unfermented control formula. (Langhendries et al., “Effect of a
fermented infant formula containing viable Bifidobacteria on the fecal flora
composition and pH of healthy full-term infants.” J. Pediatr. Gastroenterol. Nutr.
21:177-181 (1995)).
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flora conposition and pH of healthy full-term
infants.” J. Pediatr. Gastroenterol. Nutr. 21:177-181
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U.S. Pat. No. 5,744,134 claims a composition containing beneficial human
intestinal microorganism and a source of dietary fiber for promoting gastrointestinal
health. More specifically, the microorganism can be selected from lactobacillus and
bifidobacterium species. The sources of dietary fiber are inulin, fructose

oligosaccharides, pectin, guar gum and mixtures thereof.
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Pr &Rabh atduﬁf‘ WhdiR, healbirdg eraet'éﬁt | BALRR %{/IQN t‘)é'ia -glucan, L-arabinan,

particultar with respect to the prevention and
t r e2lectemenpdn sPPePANGN. t he gastrointestinal tract,
conprising an effective anount of viable cells of each
of the follow ng mcroorganisns: Bifidobacterium -
15 Ent er ocBEAY478hdistlosgs andiritional arapgrsiion Witheatth-gramatingtaction, in

prB&H &5r REHAQ d%@f‘tt Yire® Pé\%h%ry arldthreb BG4t 8F disorders of the
LS e

enp ary acte IUH]S ecies I n
i ngasteaindestingl wact| a@np@slngswwﬁfawﬂ\@anmmthwamﬁ @llsmfeeach of the

prﬁﬁlS\ﬂﬁtq' YR @hid s’ e@ﬁg@%&éﬁu ”Eﬁtbr%'&@éous faecium; and a
conposi ti ons COMpri sing ruc 0se,

si bagtphaniiue stranitiap prsidiieas preldaw@«ntha |6V¢Fi§al’urlé$)e|ﬁf>tate Exemplary
20: ﬂﬁﬁ@%%eﬁu?‘n E;%c}i%%clu&jé Belﬁfa‘?zﬂ s bRd 8. FBLdod of

or “eradi cating pathogenic organisms in the
gastroi ntestinal tract of patients, conprising

enteral ly adm ni st erdyiniaRe8EHRANVENTIN

The present invention is related to nutritional compositions comprising

25 oligofructose, sialyllactose and probiotic bacteria. The present invention is further
directed to a method of inhibiting or eradicating pathogenic organisms in the
gastrointestinal tract of patients, comprising enterally administering to said patient a

composition comprising oligofructose, sialyllactose and probiotic bacteria.
30 DETAILED DESCRIPTION OF THE INVENTION

The present inventors have found that the combination of oligofructose,

sialyllactose and probiotic bacteria eradicates intestinal infection with pathogenic



conmposition conprising oligofructose, sialyllactose
and probiotic bacteria. 30 DETAI LED DESCRI PTI ON OF THE
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conbi nati on of oligofructose, sialyllactose and
probiotic bacteria eradicates intestinal infection
W th pathogenic -7 WO 2004/032639 PCT/US2003/ 031928

bacteria, particularly ent eroEat hogenic E. coil, an
melyaqierias dppicHlapy anieraPatepoanieE- sPh A ERY dherefase é’ierll*ﬁ%’ for the

dusrobRyI£4S 8f @%J@&ﬁ{‘!ocerﬁeroﬁﬁhb?ef i ef &fllr efrdfirpdt Sobtic bacteria

bacteria for use in the present fornulations include
L. foaspeipghe ptﬁeawerrwlﬁ%ﬁ igcluds Frrasidopalup andcR.-(sEs-
useful in the present conpositions conprises T-sialyl
| actose and 6'-sialyllactose. Preferably, the
si al yl | 5te sakliapiess ysefubimthp prepenteunrasitiohs §a@prisesed -sialyllactose

Si aMé Lﬁ&%@éesgawré@&aerye%rsw@&t%@é qgéhghérema@s -ShiyliRse.

hods escrib S. Patent
5 575 916; 5,714, 075; 5 278, 299; 5, 374, 541 10 and

>, 876, 9‘$llqn ﬁ%\éﬁfse ' Wbel prl%?ﬁfeﬁc%g&ﬁéﬁg P}V dnf)O8E€ the methods

skill ed e art

syfesrsbedi ag., dndJ- §uﬁaieﬁt ﬁ\@DSSI5aﬁ7)5I 918¢ 908 (Yly ey BurPS% §.374,541;
tOo5R4 %F@%%BBhﬁl?wéb@rj W \h?%oﬁe%ogr% Pg tﬁ&% Q{]lf‘e%eﬂtthe art that any
e use

conp03|t|ons Orlgo ruct os
i notbet methorery siehesidpa ped pwfylagwlaw@wﬁse [[BY petusetyl tsr prepare the

SyQFahyﬁ{ﬂtéﬁe%@ %th‘e é?én‘t e&mﬁs ifggmer cial ly available

formo |goruct inthis invention is
Raftil ose(r) avallablefromOraftl S. A, Tienen,

Bel gi umpy, dll Jc't’c?sfeoﬁ f&loﬁ%lssﬁ%rﬂloﬁ%éf%e repared by any known
ol i gosacc naturalll In vegeta Igs, SL},Cﬁ

as nmﬂiqg!rpfaydtheale angdsr |3§ﬂat[oheAmrrmrylaw avqllable form of oligofructose
a rugt: . I 0
CLPBELISHE RGN R ouf Bl SRR LKL O3 B .
found in nany pl ants, including onions, |eeks, mheat

chi coryoﬂ ruckds S%r‘?\ sl G g&%eoB?PBSOJCXhérﬁggoﬁhnd naturally in

connnnly |go ruct ose can ecovere
sufégatalden, scq:ohr&m in@'sanal dme tdod o the aiceyy pjanteOligadgictose may be

kn?rp by ﬁqgﬁstg%b,rfrgrﬁ 5 Ratuy c!®| A&Hrrﬂg‘éﬁq@&%sbwuﬁl which may be

I'Ses 0 ose an
f r éminds . rr%qu)legtsf riodudisg atéorisy deels; omneatuichicofyr end Jerusalem

pl uc n t

chgiﬂ ﬁgolgen drbl‘ﬁl(? r? i d %%fe&o%}é% Sl.lsg?hb)llg@%c)ﬂ; [9519%% recovered in

uniufficied qlgimtleﬁcfrosretm_ag ritaatepbepmtb@kﬂsbkm@grntrhmﬂ at. The naturally

ra%tr:]&rrrir]iéqafﬂum 8&%[595%%' %ﬂgofructose and higher polymers of fructose.
Oligofructose derived from inulin from plants such as chicory contains both

polyfructose chains and polyfructose chains with a terminal glucose unit.

Oligofructose may be prepared by synthesis rather than by extraction
procedures. Oligofruciose may be synthesized from sucrose by transfructosylation,
which is accomplished by means of an enzyme, B-fructofuranosidase, which links
additional fructose monomers to the sucrose molecule. Oligofructose formed in this
manner contains fructose units linked to a terminal glucose unit. Examples of such

fructose oligosaccharides are kestose (GF,), nystose (GF;) and fructofuranosyl



procedures. digofructose may be synthesized from
sucrose by transfructosylation, 30 which is
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(3-fructofuranosi dase, which |inks additional

fructose nononmers to the sucrose nol ecul e.

Aigofructose forned in this manner contains fructose
units linked to a term nal glucose unit. Exanples, of
soEstosed (Go).08R oigofgisinsectmirigng & mixiwiesefgaligogagebyrides prepared

P@ /"ﬁ%ﬁ%‘{) gtg%w 1€§21g1e“sé Ll’sCNﬁfrHFIQ% ﬂvaﬂab?e #2894/ QRattOCompany,

nystose (G-4). An oligofructose
c Goldans CRg USAri xt ure of ol i gosacchan des prepared by
met hods such as these is NutraFlora(r), available from
GIC Nutrition Conpany, Golden, CO USA. 5 Suitable
pr obi otSuitgble sehiptidsnusefid lﬂr@%@ﬁ%ﬁ“hﬁéﬂ@ﬂt'@h agy gmdobactenum and

L%Ft@BQ@@%erBIH% %r/uh%f:ﬁ%bi?ﬁ Ehél‘?_act@béélﬂi%bﬂ,‘ﬂ hiIWNCFM® are

31 an actobac us aci dophi | ry are
a\aaalle@lﬁ frorhiRhed@odi a I nc. The nutriti onal
conpositions of the present invention may conprise (or
may 10 be capable of conprising after dilution with
wat er) Thelnujritlonabearopegitionsfof $hd presenicingdion neagIMIPrsE (or may

I
?ﬂ e Slp?glle oscf'cgnk'»}ﬂ %lﬁ?%ﬂé@?lluﬁ@g\gmggé%fl ufsjb}?_nt}ﬂ 100%[”0f‘gllgofructose
LELot i 10 oL Bf sialybesesr00tn 107 eplonulipyning haitpf@ekper liter of

af 'Eg{%%ag |IL93? SartP B 1S &1, Lﬁ\oeoé C@ﬁ?&ﬂa%téﬁ%n? qﬂ@féfrébl? Jthe present

ion wth water
oI doggsitiohosampria® (pyare capatle gf Qornpn%mmafwdd@mqms\wth waigr) 0.3 g/l

C | Y] 12
g0, S ok, KBRS U o rsisbeko 1012 0 . o
f dramtdbaunm;sandowﬁ ttd 48" (ofu/L of Bifidalprcierinof rqunahlg the present
affto lgtt?l &éﬁ{?ﬂ%&& a‘??&gégbl%%f%orlrpdnﬁ%ng%fﬁf HIIILHIfOP with water) 1 g/L to
1&9 glmoﬂﬁngofmbtmse 660 nigik ttot§86i milisf singlliber 9 mm)“ cfull. of

%{# b%f 8%'_]:%’}002?&90 ?ﬂc %ggOfeglﬁ 200 %389{ 515{ @?‘\ ¥nore preferably

S| aﬂcyat Baylt obeligofrhctose; Iiab)siuﬂﬁIDmgﬂ_Lﬂfleajyllac@se about 3 X 10" cfu/L of

| tio f
g%ﬁ%@?%%snsrﬂ%g %le@t ré’f%/l 8%%,15&8@%&5%@@ ons of the
pr esent | nventl on can be utilized in conbination wth

as : ﬂf ;ﬂ? é’rpﬁnfxl X&Hg%l‘t@o\pggé{ ﬁe %Et%lenp rﬁ%ﬁﬁ&? caﬁu&g utilized in
be@t&ﬁtﬁw;onnwltlk oryimngthet forfrr uf tvapra_sedumltlomajcprgdtﬂej& Q@h as infant
8 Lﬁ?r%pl%? ﬁ)b.lg\&-gorr]\ %ﬁb@g’r @?dlﬁapsﬁj béve'réi'éeq %?k 9&5\9{ qﬁrit—bcalgga‘”p%ucts for
older children (such as fruit juices) candies, chewing gum, lozenges, powders,
tablets, etc. Preferably, the present nutritional compositions are used in the form of
an infant formula. When used as an infant formula, it may be in the form of a ready
to feed liquid or a powder, which may be mixed with water and fed to the infant. It is

most preferred that the present formulation be added to infant formula in powder

form.

infant formula suitable for use with the present invention should contain all

vitamins and minerals considered essential in an infant's daily diet. These vitamins



tablets, etc. Preferably, the present nutritional
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the formof a ready to feed liquid or a powder, which

may be mxed with water and fed to the infant. It is

nost preferred that the present fornul ation be added
toinfant formula in powder 30 form_ |Infant fornul
sundamineralsrshgdld ke Present inp pulsiienally Righlicaph agkwisd Examples of
C QLA (f\ll heraldl drRbMEr AR VRG] FayWSingREEd in infant formulas in

essential in an infant's daily diet. These vitam ns
- oV hereea? BBTUREI USRI 8 Gdded Beluda Nitamineh.aitamin B complex,

s hauhdh @ev@efrﬁﬁqj‘twtbﬁumﬂt {h{atn'uﬁ'i’@'cbbélu% Qﬁ‘égfde%@lm sodium, potassium,
anount s. tam ns, mnerals and ot her
nurhospirarys mp@wernagrn%echlwmmd@dmpn SefErie, filepmtiggn.; felic acid,
V"ﬁ%eﬁ'ﬁb’cﬁ ca&ﬁsﬁgﬁn fcg&mél RAbsidNan@fnandie. added incl ude

amn tam n conplex, wvitamn C vitam n D,
vitam n E vitam n K, cal cium nmagnesi um sodi um

Potassi i mafASAINY tRay CORBRY opZ! B mdi6! Riid Burces as wil be

i odi ne, selenium 1ron, nlac:ln olic acid
pamcogr‘rm by thoisel skifeadin the arholheniafant fssiuiaomay fierther contain other
t
T ARRERES 1Ol IOV AR] o potM P, B PN S Tplchs nclude
i nnudiestides, .imTpoglnbualins, mbywnga’rara’faq/feﬂfuratchiér etgont ai n
ot her 10 substances known to have a benefi ci al
effect. Exanpl es of such substances include
nucl eot Th:hagresemhmnr&n@blm fslither, illystraiedrigiti refeieraes tdhe fpllowing non-
aCI'irﬂl“ﬁ e%aplghe present invention is further
|IIus wWith reference to the foll owi ng non-
limting exanple. 15 EXAMPLE 1 A preferred infant
formul a according to the p venti on provides
the following nutrients V\hEéﬁﬁq%%Eg grans of said
infant formula are diluted to a volume 20 of one

Ichtaler 6\§Mét grgff\ea Eearlﬂfaa & Fat aéérc])rdmg k& th(l,‘ Iptreesrent rvehtbh provides the
following nutrients when 127.3 grams of said infant formula are diluted to a volume

of one liter with water:

Nuftrient Units per Liter

Energy Kcal 672

Protein g 15

Whey: Casein ratio 60-40

Fat g 36

Carbohydrate, including g 72
Oligofructose g 3.0
Sialyllactose mg 100

L. acidophilus NCFM cfu 3X10"

B. lactis BB1 cfu 3X10°

Vitamin A RE 750

Mixed natural Carotenoids 19 400

-10 -



25 Whey: Casein ratio 60-40 Fat g 36 Carbohydrate,
including g 72 digofructose g 3.0 Sialyllactose ny
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13131 cfu 3 X 1010 Vitamn A RE 750 M xed natural
Carotenoids |IU 400 -10 WD 2004/ 032639

PCT/ US2003/ 031928 Vitamin D ntg 10.6 Vitamn EIU 7.4
Vitam n K m:\g_ 67.0 Vitamn 131 (thiamn) m:g 1000 5
Vitam n B2 (Yi@@nRwvin) ncg 1500 Vit&RIn B

(pyridoxi ne) vigxainGP0 Vitam n B12 (cympocopal am n) ncg
2.0 Nacinncg 9.0 Folic Acid ncg 80 10 Pant ot heni c
Acid ntg 3009itargindtin ncg 90 Vit ani nMed (a868r bi c

aci d) my 20 vEhahigerBnk§0 | nositol g 3ggkp Cal cium
ng 460 PhOS{alhor us 333" Magnesi um ng 64150IOron ny

8.0 itamin B2 (riboflavin) mcg
Vitamin B6 (pyridoxine) mcg 600
Vitamin B12 (cyanocobalamin) mcg 2.0
Niacin mcg 9.0
Folic Acid mcg 80
Pantothenic Acid mcg 3000
Biotin mcg 90
Vitamin C (ascorbic acid) mg 20
Choline mg 100
Inositol mg 33
Calcium mg 460
Phosphorus mg 333
Magnesium mg 64
Iron mg 8.0
Zinc mg 6.0
Manganese mcg 50
Copper mcg 560
lodine mcg 100
Sodium mg 160
Potassium mg 650
Chloride mg 433
Selenium mcg 14

The following experiment illustrates the effectiveness of Lacfobacillus
acidophilus and Bifidobacterium lactis. to eradicate intestinal infection with

enteropathogenic E. coli.

-11 -



Zinc nmg 6.0 20 Manganese ntg 50 Copper ntg 560

| odi ne ntg 100 Sodiumng 160 Potassium ng 650 25
w@hioansad ng 433 Sel enium ncg 14 The fol | ow NRCT/US2003/031928

experinment illustrates the effectiveness of

Lact obaci |l lus acidophilus and Bifidobacteriumlactis.

to eradicate intestinal infection with 30

ent er opat hogenic E. coli. -11 WO 2004/ 032639

PCT/ US2003/ 031928 EXPERI MEXRERIMENTDI | owi ng experi ment

was des ' I 0
Lact obat@ﬁgg&@r& &Sﬁﬁﬁgn@%n@}ﬁ%‘é ggt é\r/alhﬂar%el accombmatlon of
asLactohsmilys sicidopbisisydrak Béidobactetiua fasés. aiue means of prophylaxis of
eny; T EP ,, I e
: n{ilgrtr? ?HUQQ?an‘ferggatHQ#i éég ngﬁ)ﬁﬁlﬁ% ng%ﬁt%hf?cﬁgllly Ynfecting infant

5 I\IeWQOkGVS|WIﬂ16thlS patieges. rmnkeys (Macaca nul atto) were
fed either, on an exclusive basis, humanized i nfant
fornmula (S26, available fromWeth Nutrition) or
br east Newkorfriofanbirhesus rbonkiyst(Macheimilatly) ofereifgdteither, on an

(8 XélL%l l?aest( %n%%ﬁ |9Fan€%?r8yfag(§ze \lfa?lggleviﬁ{rﬁ nge\{ﬁrNutntlon) or

ormng units er opat
Esblteaest milk morodirth. (EPEC) E2348169. The EPEC was
10 adm ni stered either in the humani zed infant fornula or
the breast mlk by orogastric intubation. Stool

consi st Ahthye,be@m&rg oftedght [§@)dg niren(®¢ watks ef aged the monkeys were given
n e . C !

o B A U BARE el £l Bl e oo
ad EPECSNqsaadminismIeld githé_i,ilﬁiheamdnérﬁzadrinmt fﬂmynslap;{sthe breast milk by
| NG WundioR SRRl /R PARHe oY eRgBRAL A AR onyeration

15  were assessed. Rectal swabs were obtained from each monkey on the day of EPEC

administration and at 3,6, and 19 or 21 days past inoculation.

A probiotic was prepared by blending 150 grams of an equal blend of L.
acidophilus NCFM® (a trademark of the North Carolina Dairy Foundation) and
20  Bifidobacterium infantis BB1 (both obtained from Rhodia Inc.) containing 10 cfu/g of
each microorganism. The probiotic was incorporated into the humanized formula
only. Seven days prior to the conclusion of the study, all of the formula-fed monkeys
were switched to formulas supplemented with the probiotic mixture described above.
The probiotic was fed at a titer of 1.3x10" cfu/L of each bacterium.
25
Rectal swabs were collected and a microbial assessment performed as

described below.

In order to assess colonization of the exogenously introduced pathogenic and

30  probiotic bacteria, a polymerase chain reaction (PCR) assay was developed which
was capable of identifying specific microbial species. The primers were designed to
detect only the species of interest to the exclusion of other species in the genus.

DNA was isolated from two sets of samples of fecal cultures grown on LAC25 plates,

-12-
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Dai ry Foundation) and 20 Bifidobacteriuminfantis

wQa 3335680t h obt ai ned from Rhodia I nc.) contai PCYSH0I/B1928

10

15

20

25

30

cfu/g of each microorganism The probiotic was

i ncorporated into the humani zed fornula only. Seven

days prior to the conclusion of the study, all of the
formul a-fed nonkeys were switched to fornul as

sUP Sty agiobisathangasisrend setrarewi caaerebicalivh Bgth sets of fecal

abQitres wWdte sﬂbé&'u@ﬁﬂlﬁr% sk ?éac%oﬁé W@lre Qrridd &t ¥ ows: 94°C

cfu/L of each bacterium 25 Rectal swabs were

cdPr éBtseaonifel S ik romiratte, Ale&k frefk 1 feinkig Ak cygles immediately
defsvidesy b@*@%r JoNsRAGY, 4 "’Férs‘ﬁﬁmﬁt@' Qﬁ‘él Z?Qtd &% Ohinute for 30

t he exogenously introduced pat ogeni ¢_and
preyslest i A fibacedension pefinsl (MPemipsiescfalhC) @@étlnmpqm@) to ensure

as&ﬁ‘ﬁ(pl&@%yﬁfﬁ\ég 'sQP%FF' DMA 5%du¥‘t§s F“(?F@BFHoﬁc@fwérg gbélfaYéder}%/ agarose

specific mcrobial species. primers were design

t aoel gleciephaspsiy anthwsuiged éxtransﬁltrmleam to the

excl usion of other species in the genus. DNA was

isolated fromtwo sets of sanples of fecal cultures

gr own oldentficatorploatbeth B la@‘isvmdzaoéldd&&?)ﬁ&% was confirmed by 16S

P l
ggénsg%%qt% é%]%(}ﬁqmégana b %f F‘Ir o%%gﬁ'(lg e;?]g spfeggg ength from B.
c uldctis emdwer eadmdzfﬂlesq weame | BCR rampimed Hein rgemotrico MINAMoated from
fol | 4 50C f 1
o o B Belonts3  sn 08or e Fampll 87U ERRL A B s speces.
f olprioeesd weye %é€ighed fRDn I coolid rosBi6hs fODS éndn5l®t1|) svhlcﬂnnslpemflcally
30 5 fi t
2 b P e 950 B F T BB . v
COB’pd]LﬂHI‘!BIng)GfﬁHIEE$6S rRINA @&nbplibdddiop pooliuctsswad Eitripd oduiadirsy AmpliTag
vi SABE: vhg%%s%@%%ﬁ?wg%%%reﬁé#ﬁf FREGE S gtrophoresed on
bobh ABIl Pdsri §73nDNA saequeraehi | Datawagres canfalyzee dusiyig 1BS/Applied
L0 e ER"Ep PR S AT, Sl R R o e
vvelampllmﬁatnampkdcﬁm’edmére@nn@erudnﬂoah@b@qumé abetbaées ana yielded a 16S
'@g i al col o es, B_ ause { onDI o&z_ f the %6% ‘
é‘ 8'”8%?9 mg BEY b greaty ihan wgura |W3'|‘?£'d'sf'P fRtive ot a
E spediés lepadndtelans 005 and 531) V\,hl ch specifically

generated identifiable products of unique Iength from
the species of interest. Cycle

Primer pairs were designed based on these identifications. Public DNA
databases were consulted to determine DNA regions of the bacteria which were
appropriate for unique PCR primer pairs. The B. lactis primer pairs were targeted to
a 413 bp region of B. lactis while the L. acidophilus primer pairs were targeted to a
460 bp region of L. acidophilus. In order to facilitate identification on agarose gels,
the primers for L. acidophilus were modified by the addition of GC-tails.

Primer pairs designed to specifically detect L. acidophilus were validated
against L.rhamnosus, L. plantarum, and L.rhamnosus GG. Primer pairs designed to
specifically detect B. lactis were validated against B. adolescentis, B. infantis, and B.
bifidum. Only the species of interest was detected in each instance.
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15 sequencing of the 16S rRNA anplification products
was carried out using Anpli Tag FS DNA pol ynerase and

waRvedsssne dye term nators and were el ectr ophpCEESH03081928
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a ABlI Prism 377 DNA sequencer. Data were anal yzed

usi ng PE/ Applied Biosystens DNA editing and assenbly
software. The sequences fromthe anplification

products were conpared to the sequence dat abase and

yi el ded a 16S 20 r RNA sequence honol ogy of greater

than Q%F@Wﬁ)rl @?NVQ als® de@g!oﬁéé 'aY18 d%tad 3o Q%E&ﬁiuﬁéswhether the

| evel match alrs were Si based t hese
i camimals i heght bears colmnbed @ymmge@@tsafo r@éuw& @nfémmoee@nc E. coli

t 3Eapg,§ré§3@§/65)'\wf Heeﬁbﬁr\ﬁef%d [BRsIRA IS i Aatify @NA"Fan? each of the

opriate for unique PCR prinmer pairs.
| aecmty fopan samplesprias twmeeP@Brrg@tléa dtaécrd?edfgov_ﬁa %?@dm published

%U?Ih(%clhlt ngWBrJ the Igle%é P Eﬁr‘ﬁ@’%‘ W d%'éfgﬁ@c‘i t&’ﬁ;i&él'cﬁlgally detect a

vvere ar ge 1o a Ion O . .
| ri326r uereglonfcdcﬁhleu ngeenwmg hec BFPoprotain & & BBES, Primers
a%smégfefrétSﬂ%%Mc theoli (ETEC).
esl gn to

t S

a%s ngﬁe%fder%tt ai %g%%g%#l?%gg alrs

s peucly GPEAI Wgs defeeted. L. aci dophil us were validated

agai nst L.rhamosus, L. plantarum and L.rhamosus GG

Primer pairs desi gned to specifically detect B.
| acti s Wemabswal sdapled feagaities moBkeysdwerese@mines fop the presence of

'tg'er 2s N% dpgﬁéc?gg&% lé’et&?@d irg%ﬁﬂ/iog % samples taken on

I N eac

20@@9{@3@6@ RO Us2006fe0tdn 2 tréatRentddyod (Hoshipfagtien with EPEC),
e whet fer

aniaﬁ%%ﬁxl% 38§ gltl ﬁ&ZEgEg SGf )Jmsfhﬁ gus% tlﬂ?nftlr{rag ay of of the study,

entreatmpat dimg‘éhorCZE nocEiPEC v(asm@ct@zfmmm OfﬂhﬂsfePQIstab samples

ne f

R B bt SRR PRI RRR S ihees Erc vas

dedatectbe th albthe éecaBasaitlsamplps iibinghe Hresetiiedmaenkeys.

i nformati on, the EPEC PCR priners were designed to

specifically detect a 326 bp region of the gene
encodi nfatiléel B&F%spfouheithe obsUHBEC! tREPEPCRr idetarmination.  Monkeys

desi re

en'tngg%ﬁ%%g d\éﬁ %Iglg: dIEEPF'E.[p@éifQE %S q‘g@, t@%lliree weeks after the

detingleEPEA hnbewatiors Viais saggpshsssubcessfw Iaelomzaﬂmysf theseemonkeys.

ex?ﬁé rr‘r%%ktfe)%rfe'd I}ﬁe ormua scu%ppefmented with probiotics after EPEC-innoculation
and colonization had EPEC-negative fecal swabs by the end of the study. In

contrast, breast-fed monkeys which received no probiotics remained EPEC-positive.

Table 1
Formula-fed Monkeys
Animal ID Day EPEC B. lactis L. acidophilus
47 - ND ND
+ ND ND
¥ - -
19 - + +

-14 -




EPEC DNA by PCR. EPEC was not detected in any of the

sanpl es taken on

treatnent day O,

t he day of

WO pdoeosieen. On treatnent day 3 (post-infecti onP@i/Uk2003/031928

EP
Su

EC), all
rprisingly,

on the final
treatnent day 19 or 21,

sanpl es tested positive for
day of the study,
no EPEC was detected from any

EPEC.
15

of the fecal swab sanples taken fromthe prohiotic
suppl enented fornul a- felibrnwl%é%éMonh%YSeas EPEC was
dete gtt—the-fecat—s anp St idonhil
br =ast'7'?al(!iﬁ nkeys.yTabI b 1 Sefs forth t éewr esu %..Sac(g?!op rus
the PCR deterjm nati on. Mpnkeys 20 |nnoculated wth
EPEC-hag—ERPEC-—postive—Ssiwabs—foer—uprto—theee—weeks
H > - LND ND
after tte silngl e EPEC i hnocul ati onj Thi S-suggests
successful caqglonizgtion of these nopkeysND The ponkepd
f ed—the formlla supplenmepted-with-probiotics—after
EPEC- i nnocul dti on and col oni Zati on| had EPEC- nepgati ve
fefcal swabs Qy thejgnd ol the study| Tn gontrapt, -
breast-fed nonkeys whichlreceived np probiotics
repai ned EPEC- positive. |25 Table 1} Formul a-fed
MoTKEeYy S —TD gay EPEC B factis L. §g doph|IUus nNp
470-NDND3+ND_ND6+--19-++-14u\D
2004/ 032639 HCT/ US2003/ 031928 + For nul a- f 8& Monkgys ND
Aniet—tDBay EPECBtattist—act gophitus— 4870 = D
ND| 3 - NDND 6 +- - 19 - + 40 0/- ND ND
19 - + -
57 0 - ND ND
3 + ND ND
6 + - -
19 - + +
63 -1+ . ND ND
+ ND ND
+ - -
19 - + +
o1 - ND ND
+ ND ND
+ - -
19 - + +
100 0 - ND ND
+ ND ND
+ + -
21 - + -
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3+ NDND 6 + -

+ - - 19 -
WG-2004/0312689 -

ND ND

- 19 -

+ 57 0 -

21 - + -

19 -

NDND 3 + NDND 6
++630-/+ NDND 3+ NDND 6 + -
3+ NDND 6 + - -
NDND 3+ NDND 6 + + -

- 19 -

+ +PAD0SD03/031928
-15 WO 2004/ 032639

PCT/ US2003/ 031928 Formnul a-fed Monkeys Animal | D Day
EPEC B. lactis L. acidophilus 105 0 - NDND 3 + ND
ND_6 + + - 21 - + 109 0 - ND ND_3 + ND ND
Formula-fed Monkeys
Animal ID Day EPEC B. lactis L. acidophilus
105 0 - ND ND
+ ND ND
+ + -
21 - + -
109 - ND ND
+ ND ND
¥ - -
21 - + -
Breast-fed monkeys
Animal ID Day EPEC B. lactis L. acidophilus
118 - ND ND
+ ND ND
+ + -
21 + - +
108 - ND ND
+ ND ND
6 + + -
21 -+ + -
54 0 - ND ND
3 + ND ND
6 + + -
21 + + -

ND= not done;

5 -+ indicates varying results among duplicates
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6 +- - 21 - + - Breast-fed nonkeys Animal | D Day EPEC

B. lactis L. acidophilus 118 0 - NDND 3 + NDND 6
WG-2004/03%39 + - + 108 O - NDND 3 + ND ND 6 + BCFUSM03/031928

-1+ + 54 0- NDND 3+ NDND 6 + + - 21 + + - ND=

not done; 5 -/+ indicates varying results anong

duplicates -16 WO 2004/ 032639 PCT/ US2003/ 031928 The

intestinal colonization of the probiotics (L.
aci dophihe rtesiTral cofrmnizBtion dibihet piobipticadti aci@philowaNCFM and

CoBifUB%%c?ergylagﬁg%E‘ HtSdorfittted 6P ﬁ@Rbgﬁjal?sk?s?ﬁg de&drb8l above, after

tic supp enentati on regi nen
f ot’rnmrgblp’@m syppiasRiatieis raging bt g formmaaifed monkeys was completed.

§t1r@érﬁ§n Riads $3E ShAM ﬂﬂﬁl&b eﬁtﬁ'ﬁalh ibtics colonized the
o o figt BpiHiy o i

otics co Onl zZe ant E‘SUS no
5 Cowfﬁm rreesusy monkeysat ﬁ@geW@tIE ne diathomsiCdét eol avasf dejested from

| S%bl@fe%%b%ﬁé’drﬁgﬂt i gégtFJ}ﬁleﬁ ﬁ%&@ﬁgﬁp h@ki}g acts of

t he nonkeys o may be
used S|n1larly to eradicate pathogenic E. coli from

the gas{p i iﬂ?aﬁ?tfbﬂmlatéfa%&gmgre @%@yﬁe E'rsged similarly to eradicate
pathogenic E. coli from the gastrointestinal tracts of monkeys.
10
The present invention may be embodied in other specific forms without
departing from the spirit and essential attributes thereof and accordingly, reference
should be made to the appended claims, rather than to the foregoing specification as
indicating the scope of the invention.
15
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The present invention may be enbodied in other

specific forms without departing fromthe spirit and
we@s®enslicdd attributes thereof and accordi ngly, PCT/US2003/031928

reference should be made to the appended cl ai s,

rather than to the foregoing specification as

i ndicating the scope of the invention. 15 -17 WD

2004/ 032639 PCT/ US2003/ 031928 WHAT IS CLAIMED | S: 1.

A WHAT IS ©AIMESD Hposi ti on conpri sing ol i gof ruct ose,

sialyllactose and probiotic bacteria. 5 2. A

nutritional conposition as in claim1l wherein the

pr obi ot 1.c baAtmutiitionak copeditidmacorhprisinga olighdpictdsas sialytlactose and

Bifi ri.umlactis. 3. A nutritional conposition

proﬁloggg%ﬁ] .. conprising, or being capable 10 of

SCorrpr|S| ng after dil ution wth water, 0.1 g/L to 10

/L of gligo tos JL 1o L.sial act.ose: .
106 to 2014 Ié U Hoget CEmpé? 't'%ﬁﬁfﬂ ﬁ%‘"ﬁﬁw&’hﬁ%‘ p{%‘ﬁ"’e"ac"er'a s
cf Ladtoldcillds abilophikis ahd Bifidobbadtedumiacgis.adi cat i ng
pat hogeni ¢ organisns in the gastrointestinal tract of
a patient in need thereof, conprising enterally
adm ni sger i ng riutritbabdcgragdsttion & inIdaimuz rdd‘rr'npmmlg or belng capable

co osition ri.sing,oli ofruc S

10 ol g Pl bR e bd G % o gl o lipp it e mar 1o 10
su gALyduélmbmse;, 104nel 1Y @hi/loti Ic. derobriltisaanidnt OF ke10™ cfu/L of B. lactis.
manuf acture of a nmedi canent for eradicating pathogenic
organisnms in the gastrointestinal tract, the

medi cament bai mgthbﬁ of eeadh daltmg @éthagérut: lordanishad in the gastrointestinal
osi.tion or .ent

tration.. 6. A . .
P OTPR G EANeRIRBESH HHEBr It T BnpISErng ty sald patient
15 phautiBeel tbpbsitioh cddystisiy) dligoftlddss, Siawhastesenaridsrobiotic bacteria.
medi canent is in the formof an infant 25 fornula. 8.

Use as in claim5 or 7, wherein the probiotic bacteria

i's Lactgbaci Usgsof @ﬂ@ﬁﬂ@i&sbu%iémldc@béi @pbapioBlotidNbacteria in the
lactis, 30 9. Use in cl |m8(¥\ln r el n he nmedi canent
Comﬂnpgagglre o?f i% rgg azmw%nt or eradicating pat ogenic organisms in the

gastrointestinal tract, the medicament being in the form of a nutritional composition

20 for enteral administration.
6. A nutritional composition as in claim 1 for use as a pharmaceutical.

7. Use as in claim 5 wherein the medicament is in the form of an infant
25 formula.

8. Use as in claim 5 or 7, wherein the probiotic bacteria is Lactobacillus
acidophilus and Bifidobacterium lactis.

30 9. Use as in claim 8 wherein the medicament comprises, or is capable of

comprising after dilution with water, 0.1 g/L to 10 g/L of oligofructose; 6 mg/L to 10
g/L sialyllactose; 10° to 10™ cfu/l of L. acidophilus and 10° to 10 cfu/l. of B. Jactis.
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conprising after dilution with water, 0.1 g/L to 10

g/L of oligofructose; 6 ng/L to 10 g/L sialyllactose;
wa®40se639D14 cfu/L of L. aci dophilus and 106 tPRPCT/032003/031928

cfu/L of B. lactis. -18 WO 2004/ 032639

PCT/ US2003/ 031928 10. Use as in claim8, wherein the

medi canent contains, or is capabl e of containing

after dilution with water, %/LtOGg/L of

ol i gof r ifet osHse 89 imgaim ﬁoWﬂe@WL’f e ghedigameyt icarteins eor is ggpable of

t OC&QéialnﬁfaﬁélLlejtlbn WRA RN UL t@é‘@/Ll %Bfrat%ge - BhWAdIL to 1 g/L

B. lactis. ,Use as in claim38
rre%f %Yf@ﬁioseo%rtq’ §@s cfulls oils aeideriiiie avd 10CémiR 't §ﬁuﬁg0f B. lactis.
after dilution W|th water, 0.3 g/L to 6 g/L of
ollgofructose m;i/Ltol g/L of sialyllactose; 108
Sto 10121bf u/ﬂsebﬁs in clajey Ywpeareinibe netdicanuit compises. of ig/capable of
of cdinp ﬁsﬁrﬁ éf%r dﬂr@tlonL\Jﬁ@l \PéteP'o' Igé’/i_rtg@gl? B ol@oﬂ'h&bé@%b(?ﬁfm to1g/L

Lact ob gci dophi | us "and

| a@ft&‘r'a:cly’l@st@ﬁé,rﬂh t A0t W&/ lnahlufasionhiéisoanc 10retdi 1 aiut. of Br lactis.
the prophylaxis of diarrhea due to enteropathogenic

E. coli., the nedicament being in the formof an

i nfant 1&r nubge f&fr oligafvictaise addiviinstoseit iLeptobadiflis acidophilus and

10  Bifidobacterium lactis bacteria in the manufacture of a medicament for the
prophylaxis of diarrhea due to enteropathogenic E. coli., the medicament being in the

form of an infant formula for enteral administration.
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