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Rotavirus infection is the nost frequent cause of

diarrhea in infants, toddlers and children. The

illness can be as severe as _cholera, resulting in
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f ete[gobg]e Conventional medicine has relied on the development of a
vaccine to prevent Rotavirus-induced diarrhea. Thus, developing a
vaccine against Rotavirus has become a major public health goal, but one
that has proven elusive. Although the Rotavirus genus has been

25  sequenced and much is known about its structure, biochemistry,
immunology and pathology, attempts to produce a safe vaccine have been
unsuccessful to date. (J. Ped. Gastr. Nutr. 30:10-11, 2000.) In 1999, a
vaccine was withdrawn from the U.S. market when it became apparent
that some infants who received it developed intussusception within one to

30 three weeks from vaccination. Intussusception is the folding of a portion of
the bowel into itself. This folding strangles the tissue of the bowel walls

and of the mesenteric region that contains the blood vessels that feed the
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diarrhea or aneliorate its severity. [0004] It has

been observed that the incidence of diarrhea is 5
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colog%é %Eelll gﬂrfgcf:e utbgrce not attached to the target cell. The decoy
compounds bind to the pathogen's carbohydrate-binding proteins.
Pathogens bound to the decoys are cleared from the body by the
excretory mechanism characteristic of the tissue in question, for example,
25  mucociliary action in the respiratory tract or bulk fluid movement in the
gastrointestinal tract.
[0006] The use of oligosaccharides to inhibit binding of pathogens
to mammalian cells is known in the art. For example, U.S. Patent No.
6,001,819 discloses a method of inhibiting colonization of a bacteria
30 selected from the group consisting of Streptococcus pneumoniae,
Haemophilus influenza, Haemophilus parainfluenza, Burkholderia

(Pseudomonas) cepacia and mixtures thereof. The method comprises
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a particular saccharide cannot be predicted.
[0010] Lactulose is a synthetic disaccharide (4-O--D-

25  galactopyranosil-D-fructofuranose) that does not occur in nature. It can be
produced, in small scale, by heat-treating milk and, in a large scale, by
alkaline isomerization of lactose. Lactulose has been used at high
dosages, to treat certain medical conditions, namely constipation and
hepatic encephalopathy. Furthermore, it is recognized as a prebiotic

30 ingredient that effectively promotes the growth of bifidobacteria in the
colon. However, lactulose is not known as having an inhibitory effect on

the binding of Rotavirus to an epithelial cell line. It has now been
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| mf88% JI]on’ n%eflelremctear%cl)ve Will be made in detail to the embodiments of

the invention, one or more examples of which are set forth below. Each

example is provided by way of explanation of the invention, not limitation
of the invention. In fact, it will be apparent to those skilled in the art that
25  various modifications and variations can be made in the present invention
without departing from the scope or spirit of the invention. For instance,
features illustrated or described as part of one embodiment can be used
on another embodiment to yield a still further embodiment.
[0015] Thus, it is intended that the present invention cover such
30 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
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forms of lactulose administration, as well as others, are within the scope of
the present invention.

25 [0018] In one embodiment of the invention, lactulose is administered
as part of an infant formula. The infant formula for use in the present
invention is, typically, nutritionally complete and contains suitable types
and amounts of lipids, carbohydrates, proteins, vitamins and minerals.

The amount of lipids or fats typically can vary from about 3 to about 7

30 ¢/100 kcal. The amount of proteins typically can vary from about 1 to

~ about 5g/100 kcal. The amount of carbohydrates typically can vary from

about 6 to about 16 g/100 kcal. Protein sources can be any used in the
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within the scope of the present invention. 25 [0018]
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present invention typically varies from about 1.5 mg/100 kcal to about 450
mg/100 kcal. In one embodiment of the present invention it varies from
about 4 mg/100 kcal to about 225 mg/100 kcal, and in another
25  embodiment from about 5 mg/100 kcal to about 100 mg/100 kcal.
[0021] The infant formula supplemented with lactulose for use in the
present invention can be made using standard techniques known in the
art. For example, lactulose can be added to the formula by replacing an
equivalent amount of other sugars or polysaccharides. As another
30 example, lactulose can be added to the formula in conjunction with live
cultures of beneficial microorganisms such as Lactobacillus and bifidus

bacteria.
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Colg &6bbReR RApPRhferfed Hithe] do 18&H b¥eRedepimmiSH YSyclone,
Logan, UT. The cells were passaged twice a week at a split ratio of 1:4.
[0025] Human Rotavirus strain Wa was obtained from the American
Type Culture Collection. A virus stock was diluted 1:5 in media, aliquoted
to 0.2 mL per vial and stored at approximately -80°C. The human
Rotavirus strain, Wa (TC adapted) (Catalog No. VR-2018), originally
isolated from a diarrheic stool from a human patient (Wyatt et al., Science
207: 189-191, 1980, U.S. Patent 4,341,870), is Serotype 1 (G1) for VP7.
[0026] MTT Viability Assays were conducted in a Promega CellTiter
96® Non-Radioactive Cell Kit (Cat # G400) obtained from Promega,

Madison, W! and used according to manufacturer’s instructions.

30 [0027] Test compounds were prepared by dissolving each

compound at 20-pg/mL final concentration in incomplete MA-104 media

(Minimal Essential Medium with Earle’s balanced salt solution). The
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were calculated. The Q test was used to remove outliers (Anderson,
Robert L. 1987 in Practical Statistics for Analytical Chemists, page 31-33,
Table 7, Appendix D). Data were fit to a 4-parameter curve using SoftMax
25  Pro software. The curve equation is y=((A-D)/(1+(x/C)?))=D which defines
a sigmoid shaped curve; A is the lower asymptote as X approaches zero;
D is the upper plateau as X approaches infinity; B is the slope in the linear
portion of the curve; and C is the EDsq.
[0029] Results: Table 1 and Graph 1 show results of MA-104 cells
30 infected with Rotavirus and treated with lactulose. Lactulose protected

MA-104 cells from virus killing in a dose dependent manner.



replaced with serumfree nediumcontaining 1 pg/nL

trypsin and the indicated anount of test conpound.
w@o093885 wer e i ncubated at 37C for 3 days, apdr/URmN4/008356

cell viability was assessed with the Pronega MIT assay

15 foll ow ng manufacturer's instructions. Each plate

contained a dilution series of virus not treated wth

t e§003@hpoundraine 2sishvspihgtreselimebstieies eumnparing phsseffect of

to test ' ' I ' ,

t eseiara piopvraataes. Trslbitinudt sroRiBvaRd BbRvius were
detRuBRSImAirSP atddiairnd addddr eweladeMA-104 cells.
(Mol ecul ar Devices) equipped with Soft Max Pro (v

3].: ﬂrrp_)th?;rpS vetla Oéhfélleysﬁr@e wmﬂﬁ&'awwrﬁe@fpoé%d? Bgﬁce
oo e el R B Sorudaah B e ae e

caligsiition, cdineiaQilihesiswrsessaiinith the MIVE nstbbolens assay.
(Anderson, Robert L. 1987 in Practical Statistics for

Andlajgiara exprrasestas PYggat aficontrol withgukvirus apgemgeynd
D) . a were fit to a 4-paraneter curve using Soft Mx
25 Pro software. The curve equation is

y=[0es81) / ( 1+(MeSiBpjedvligusabehimfdasesereasialytiattiode skexped

DA he | S X h X
100 (o8I 49RENEH RN AGRIAG s OR PRI DR RET Ao A7 ofise
t hea: ; L ; ) e
P A SOt o s
r esxiviras oésiNtsdlinsigaifitant <@l kilndee tedirug infiedtiona(law vakies in
{ ith | { . t ul . t ted .
N MBh FaesRPelimaeat LR P RcrE poaSisbhd i Eikyios resuts
NMBRRAT indid a8 4h RB3EHRpEGTdI$3 P4 RSB FtalifR3 @ells treated

Tabl e 2 shows the results of studies conparing the
15 ef vditt viofs ase Kappa-ceragapesedcit lagudosereynainsdpéihie. Afthough

act,. ta. Vi [ |u '
LA B, R ra 4 8 P fBenn U5
Anghent Mowe)p58,328) tititebks Matavitisahicction pihate anene data
exposed to test 5 conpound in serum free nmedi um
comdiraiingthat jaatviese geiein ft%e%”‘t%yn@r- i ncubation, cell
viability was assessed with the MIT netabol i sm assay.
Data are expressed as percent of control w thout virus
or conpound added. [0031] The studied

ol i gosacchari des were sialyllactose, kappa-



10 carageenen, arabi nogal actan, gal act ool i gosacchari de

and | actul ose. Sialyllactose, arabinogal actan and
w@al0ao93383 | gosaccharide in the presence of Vi rBGI/US2004/008356

resulted in significant cell kill due to virus

infection (low values in MIT netabolism assay). These

data are consistent with previous results that
i ndi cate fﬂa@d;eh H\ﬂAe1Q4)W¢eql1|dB with haptullmsiet(lvtean 0oD)

t ¢
ea 15—wi-th—riru

RO AV US- Io n
kappé‘"“‘é? ageen'g T | ?ct ‘btyé §ee in tH ﬁ?e Lactulose
Al 1 hedditm-1 1 ICQmPRHpﬁ’ﬁ ﬂ? viloud H9/mL

dapa tHat J( %633&@%@9&@3#@0@ a@@%?*“QKQQQ 0.072+0.007

5, 558, 526) | #RP&:G881Rot 8.-84PY861 nf elcd-BEH0. 168er of Gul 8249010

dal a_26Adi ca®.BAG:A.284 || 8206881 act |sO.bATED a |nthnien0.092

9 WO P2ZEM/ 093Z86-REI0 US23F4+008356 | 0raf99).088 MA-Q.036+0.036

| nf ec625n W 0.847ect4d 0$4.00 REANSTD) [\0.80&=0NB5T esit 0.743+0.064

Labt @i05€ Lae.Bpbexesd a¢09505@038 di ||n).820¥000820unid). 28%%0.049

| ap/ mbs260 plgd.BE1-40.0%8y/ M.94200.04® 7 30. ©824-0.A3R30. |[0804+0.031

SNO VPR 00.2320 .08/ | 5310:@.289. 0810.9184%70061 0.372+0.093

5@5@- B P daink3d BoébkBancé o triplicSd QeiBMir2iighb0. 081

470. 330 0.427280.09Z2 1250 0. 7/060. 030 0.9/710. 060

sogriiug: A7 B Viahty AR TBrPdiuie RiEsst Bmpound

.8200. 082 0. 7820. O4gith 2REAGhOUBRDIaGEBS 0. 9420. 040

440 030 ﬂ‘gﬂﬂn WQ1 No virus 0O 4540 ﬁQO n 120192

.41Q#Qﬁ(‘n(ﬂw Q3 { Dat p("‘hyﬂ’uﬁhnncd nhth Wguﬁf

plSiziwiastaset er mi natilons Tahlld%®  mA-104 Cel 100%

—_
e

<Hoooooopp

IKaipPQ Qﬁﬁgﬂen@ﬂnnqt re to Td8Pe Conpolund  wi it2%nd

| BA\iebimegalactens Test Conpaud@%( +) \/Lrusi Y188%us A

Wi
Si pPyddlageeigesaaidn Y B Kaoo£4@fara eehen 119%46042% C
Ar pbilaoiydsact an 19% 102% D ddP%ct ool i igosacchi4%e 24%
5116% E Lactul ose 119% 134%
Example 2
[0032] This example illustrates an infant formula suitable for

lactulose addition for use in the present invention.

10



5 Exanple 2 [0032] This exanple illustrates an infant
fornmula suitable for |actulose addition for use in

wo b@4ppmsEnt i nvention. 10 WD 2004/ 093885 PCT/US2004/008356

PCT/ US2004/ 008356 Table 3. Nutrient Information for
Infant Formula (Enfam | (r) Lipil with Iron) NUTRI ENTS
Per 100 Cal ori es Normal Dilution) 1(5 fl oz) Protin,
2.1 Fat, gTabk 3cNuivientinfosmajion fordnfank Eermylal 34

105 o IR P

Ri bofihg amn B2Z), 1ad 14per. alorre j 60
TR Ebnﬁr%g ories (NS B IS (& ¢
( Fol E’r@ibﬁm %ag_. 16 Pant ot heni n2a1C| d l\[g 500__B otf n,
lag 3Fat, g , 5.3

Carbohydrate g 10.9

Water, g - , 134

Linoleic acid, mg 860

Vitamins:

AU —J300

D, U 60

E, IU o 2

K, ug ' 8

Thiamin (Vitamin B1), ug 80

Riboflavin (Vitamin B2), ug 1140

B6, ug 60

NUTRIENTS Per 100 Calories

{(Normal Dilution) _ __lsfi0z)

B12, ug 0.3

Niacin, pg 11000

Folic acid (Folacin), pg |16

Pantothenic acid, yg 1500

Biotin, pg 3

C (Ascorbic acnd) mg 12

Choline, mg 112

{Inositol, mg 16

IMinerals: j -

Calcium, mg . 178

Phosphorus, mg 53

Magnesium, mg ‘ i8

Iron, mg 1.8

Zinc, mg N

Manganese, ug 115

Copper, g 175

lodine, g 110

Selenium, Ug 2.8

Sodummg 7

Potassium, mg 108

{Chloride, mg N 63

11



C (Ascorbic acid), nmg ;12 Choline, ng 12 Inositol,
mg 6 Mnerals: Calcium ng 78 Phosphorus, ng 53

wo/hgaesisein ng Ilro ng 1.8 Zinc, ng 1. ManganeCEUS1084008356

5

10

15

20

25

30

15175 CoPPer, Ng _ lodine, pg 10 Selenium lag 2.8
Sodi um ng 27 Potassium ng 11108 Chloride, ng 977
11 WD 2004/ 093885 PCT/ US2004/ 008356 [0033] The
ingredients of this particular forrmula are: reduced

m 17e038F V\heyThenm@f@dhenisl df, thhsqw‘tiahﬂaefmm'iula( ped: medlieadh,
soy, . coconut, and h ol ei ¢ sunfl

i18).
| adbifEals Avhey, 868 &twa ' youptabis pf Gram olel ﬁggﬁaCQﬁqnuf znd
cr i &

W%‘%fe%glsﬂhﬁm&o&%% Iagfcdéseé%’tg& ‘T’t%@is?ﬂgﬁnﬂ )&Tr"nbﬁfeﬁglln? ﬁlplna oil,
hy drrpethieoodid@im eohaiirbih, \BEInfipndk pelmitate ddtamini D3mitanbn X

25%°c{?232”a§n§%p&w2'%i°th?efm@. eFoSuamE e B hiroghRuiE;
C@@Hﬁh%z‘ E ' f(ﬂkeamd demuﬁ]%érﬁbmenawm%od.um

cupric sodi um chl ori de, sodi'um 10
C| taamdoatpomssmluaalcuum ahleridpocalsisimuphasrhaisi iwsrous sulfate,

d
5 SRS pimanuanash pifate. QSO RUAESHIAIE R4, gogiym
gU SN BofissIPN efRies AhsthSsium IspftoxiteUsbdiuResdlenite, taurine,

rmnophosphat e).
nucleotides (adenosme 5’-monophosphate, cytidine 5’-monophosphate,

disodium guanosine 5-monophosphate, disodium uridine 5’- “
monophosphate).
[0034] To use this particular formula to practice the present
ihvention, it would be necessary to add, for example, from 1.5 mg to 10 mg
of lactulose to the composition described in Table 3. This added amount
of lactulose would be part of the total amount of carbohydrate.

Example 3
[0035] This example illustrates a hypoallergenic, virtually isotonic,
nutritionally complete infant formula to which lactulose can be added. The
formula contains medium chain triglycerides (MCT oil) as 55% of its fat
blend and a protein hydrolysate, and is marketed as a powder or a ready-
to-use liquid without lactulose (in units containing either 20 Calories or 24
Calories), under the name Enfamil® Pregestimil®, by Mead Johnson &
Company, of Evansville, Indiana.
[0036] Table 4 lists the nutrients of this particular formula. The
ingredients are corn syrup solids, casein hydrolysate, medium chain
triglycerides (MCT oil), dextrose, modified corn starch, soy oil, corn oil,
high oleic oil (safflower or sunflower), and less than 2% vitamin A
palmitate, vitamin Ds, vitamin E acetate, vitamin K3, thiamin hydrochloride,
riboflavin, vitamin Bg hydrochloride, vitamin B4z, niacinamide, folic acid,

calcium pantothenate, biotin, ascorbic acid, choline chloride, inositol,

12



[0034] To use this particular fornmula to practice the
present 15 invention, it would be necessary to add,

wo eoo4e%mepl e, from1l.5 ng to 10 ng of | act ul oBeT/US20051@08356
conposition described in Table 3. This added anount
of | actul ose would be part of the total anount of
carbohydrate. Exanple 3 [0035] This exanple
i | lcakiurataitsate, bglpioan phﬁgmﬁl’te, magneaiam oxideofasraus, sulfage, zinc

achlblse Bngkraae e, SHhBE SRlFaAubTIoN Sociim irate

C h fﬂio‘ﬂaés‘iurﬁ | heRE] H%Sélmcﬁldrlhea%&ﬁﬁ‘v sdlehits doatylatelgend
a protein hydrol ysate, and is marketed as a powder

or r@pn@mﬂndesr systingi-iyrapingolittrypierhane daurne Lu@ﬁtn.nﬂme

5 ndORSAL "2t 4 s FpRLRL oMby to AR Sl
25 ifkeTRieny it wifuldFbameebbany tbredica fey. e){a@ﬁ]@é] froimbl .6 rﬂg to 10 mg
lists the nutrients of this particular fornula. The

i ngf éantelase tahe @anﬁoglypn &%@ﬂb@@ in takleish Fbl&r@cﬂ%a@reount
me

o 1HELB3 Mould b et fE3olel ol bt pAiBbhyBRRS, ¢
oil (safflower or sunflower), and |less than 2@6V|tan1n
A 30 palmtate, vitamn D3, vitamn E acetate, vitamn
K1, thiam n hydrochloride, riboflavin, vitam n B6
hydrochl ori de, vitam n B12, niacinam de, folic acid,
cal ci um pant ot henate, biotin, ascorbic acid, choline
chloride, inositol, 12 WD 2004/ 093885

PCT/ US2004/ 008356 calciumcitrate, cal cium phosphat e,
magnesi um oxi de, ferrous sulfate, zinc sulfate,
manganese sulfate, cupric sulfate, sodium i odide,
sodiumcitrate, potassiumcitrate, potassium

chl oride, sodium selenite, acetyl ated nonogl yceri des,
L-cystine, L-tyrosine, L-tryptophan, taurine,
L-carnitine. 5 [0037] To use this particular fornula
to practice the present invention, it would be
necessary to add, for exanple, from1l.5 ng to 10 ny

of lactulose to the conposition described in Table 4.
Thi s added anobunt of |actul ose would be part of the
total anmount of carbohydrate. 13 WD 2004/ 093885

PCT/ US2004/ 008356

13



Table 4. Nutrient Information for Infant Fornmula

(Enfam | (r) Pregestiml(r)) NUTRIENTS (Normal 20 Cal
wWQ@200@ah388Di | ution) per 100 Calories (5 fl o0z) PA(ASR04/008356

oz) . Protein, g 2.8 2.8 Fat, g 5.6 5.6

Car bohydrate, g 10.2 110.2 Water, g 133 108 Linoleic

acid, ng ' 1040 11040 Vitamns Vitamn A U 380 380

Vitamin D, Tabkod.sbwutrient lnformationfor IafanfiRarmuak, pg

112 12 Thiamin (Vit Ri bof | avi
(Vitamin B2 Bg(glo gg]“Fﬂﬂ‘lJ'@rﬁ%éQ"ﬁ@@%o 68 Vi tanin

Blj act n 1000™100C ol ¢acra

EF LAGL Sm@ﬁ I nic acld24 'n 500

. e, g 12 1 ﬁ@sl tol . 117

Cal et Ugg) ng | 115 115 FB@phor us, ng 7

Ve B O et g 11 11 |1pom Mg LB
Water, g 133
Linoleic acid, mg 11040
|Vitamins
[VitaminA,lU 1380 380
Vitamin D, U 150 560
1Vitamin E, U 4 4
{Vitamin K, ug 12 _ 112
| Thiamin (Vitamin By), |Jg 80 80
Riboflavin (Vitamin Bo), ug {90 190
|Vitamin B, g 160 160
Vitamin Biz, Ug 0.3 0.3
|Niacin, ug 11000 1000
Folic acid (Folacin), yjg |16 116
Pantothenic acid, pg 500 1500
|Biotin, ug - I3 3
=\r;|;amln C (Ascorbic amd)i 12 12
Choline, mg 12 12
Inositol, mg 17 17
I{Minerals
|Calcium, mg 1115 115
|Phosphorus, mg 75 75
jMagnesium, mé: _ 11 11
’Iror;: mg. 1.8 1.8
Zinc, mg 1 1
Manganese, ug 25 25
Copper, Ug 175 175
lodine, ug 15 115
Seleniumﬁﬁ,pg ) 28 2.8
Sodium, mg a7 47
Potassium, mg 110 110
Chloride,mg 186 186

14



Zinc, ng 1 1 Manganese, pg 25 ; 25 Copper, pg '75 75
lodine, pg 15 15 i Selenium pg 2.8 2.8 Sodium ny

wa 40044738890t assi um ng 110 110 Chloride, ng 1B61/882004/408356
WD 2004/ 093885 PCT/ US2004/ 008356 Exanple 4 [0038]
This exanple illustrates a bal anced fornula for
toddlers 5 wherein |actul ose can be added to practice
the present invention. The formula is narketed under
the name Enfami | (r) Next St Epampley Mead Johnson &
Company. [0039] The fornula contains the follow ng

| ngogIBIENt S: THOERAMBIE Mustraes IsabHBed frimilsa for toddlers
veget abI e oil (palmolein, soy, coconut, and

|
5 oI sihereindactuliseovast bejadepd tp pradice, tharmeqs%ﬁgnverrgwnz%he

Vi ﬁ%rmtﬂa%%aé}rﬁ%tgﬁ} Ol%%yl' @‘h&o%ﬁfgﬁ'rl E?g? av?@%ﬁ%&m’ n

B6 JohisweCamipday. vitam n B12, niacinanide, folic
aci d, cal ci um pant ot henat e, biotin, ascorbjc acid,

ch&0038 chl orfi r@eformm?smraamsaae éollpwing ingiadients: manfajugilk,

surpll Sl iR LB e AR, S0 <Bpa i el igh glei
101 i susfléwer oils)| laetdse, pnddesy tham z%enbmxmﬁl palmﬁbﬂie WRamin Dj,

2004/ 093885 PCT/ U82004 008356  Tab
|nw5awm Farcatate, Viigah FJBF?‘[’P'Q Qi}wr'ft% ! oflavin, vitamin Bs

Cal gﬁo%ﬂ(cfrc? MW E'\%r%lééﬂﬁ’érﬁﬁie %ﬂd&dl@r@alg B g&%othenate,

res oz | Protéin,
biotin, ascorblc aCld choline chloride, anSItol caICIum phosphate, ferrous

sulfate, zinc sulfate, manganese sulfate, cupric sulfate, sodium selenite,
15 taurine.
[0040] Table 5 lists the nutrients present in the formula.

15



Fat, g 5 Carbohydrate, g '11.1 Water, g 133

Linoleic acid, ng 810 Vitamns Vitamn A |1U 300
woRdaoanopissdD, U 60 Vitamin E, 1U 2 Vitam n K, PEOUS2000WM8356

Thiamn (Vitamin Bl), pg R boflavin (Vitam n B2), pg

150 Vitamn B6, pg 60 Vitamin B12, pg 0.25 N acin,

pg 1050 15 Folic acid (Folacin), pg Pantothenic acid,

pg 450 Bi offiable bg Nutrienyilntormaton ferckwfantFeonyla ny

9 Choline, ng 16 1Ing carnltlne
2.5 Mnerals Calci ummgﬁweéﬁ%ﬁ?@r us, , 829

MagresTtmrwg=8==rronng 1.8 Zi e Wﬂ

7 INbﬁ';FHENT@(MormaI l)ﬂgg B) pg '8 Wﬁfg fl o‘f}n
|Protein, g 2.6
{Fat, g 5
{Carbohydrate, g 11.1
Water, ¢ ] 11338
|Linoleic acid, mg ‘ 810
Vitamins i
|Vitamin A, IU 4300
Vitamin D, |U 60
{Vitamin E, 1U 2
Vitamin K, ug 8
|Thiamin (Vitamin By), uyg 100
|Riboflavin (Vitamin Bo), ug - 150
1Vitamin Beg, pg 60
{Vitamin Bz, pg 0.25
Niacin, ug 1050
|Folic acid (Folacin), pg 15
Pantothenic acid, ug 450
|Biotin, uyg - 4.4
|Vitamin C (Ascorbic acid), mg °o
Choline, mg 16
Inositol, m"gj% 4.7
L-carnitine, mg 2.5
Minerals
Calcium, mg | 1120
Phosphorus, mg 84
1Magnesium, mg 8
|iron, mg ; s
Zinc, mg 0.9
Manganese, g v |7
|Copper, g 90
lodine, pg 8
Selenium, g 2.8
Sodium, mg 141
Potassium, mg e 130
Chloride, mg o - 186

16



"Selenium pg 2.8 Sodium ng 41 Potassium ng 130

Chloride, ng 86 16 WO 2004/ 093885 PCT/ US2004/ 008356
waExanpdssd [ 0041] This is anot her exanpl e of aP¢DURMDA008356

to which lactul ose can be added. In this case, it is

a pre-thickened formula, marketed under the nane

Enfam| A R (r) by Mead Johnson & Conpany. Enfam |

A R (r) is a 5 nutritional Examplgi%te infant fornula

Fotfgftf ) ¢s Thidicaaafiel RukBla o KBHAILR Wb Bbupose can
f orpd adidey. Sinthidicady) Gaspl predthRiteped foraaiaphagesbd under the
reflux (GER) or_who otherwi se want_a thickened

f omaime Enfayoil 24 Ri® by Meard dehrspre&tGrmpary.aEnfamil AR® is a

re =t O- ' j e J basi .
5! oA S e Pln oryRSYESE palgt § Ryt roune
ol ehfant fvphula.dBCinBrEaseandsdustil, odwevers Istidipiue fordhfadlts with
rice starch, |actose, paltodextrin and less than 1 %

vi tenepPmplcatadgasiiaesophagaairetiox (GERASr whe elberuise want a

S ARSI YT O b

aci[@o42pl ci uri isanarkchedaitlecr 48 atready-asass bywidld @aca powder.
10 g ASGEENBBIS A8t | ATTat MilkNEGR P o B2IrE Gl BrOY:

s A id ARG, ot kS,

PCahdSes9 a0 8BS 6tanTiabA pabnitate; vitasnin D4 vidamin Eoacedtate,
I nfgnt . F La nfam,/|. AR (r NUTRI ENTS Per, 1 \
caV BRI R (A S PeRIpBS: fttditevl: Y5 B B5Hrocgorice,
2. Yitafrivh B1g radin-amide, folic acid, calcium pantothenate, biotin, ascorbic
15  acid, choline chloride, inositol, ferrous sulfate, zinc sulfate, manganese
sulfate, cupric sulfate, sodium selenite, taurine.

[0043] Table 6 lists the nutrients present in the formula.
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Car bohydrate, g 11 Water, 134 Linoleic acid, ng 860
Vitamins Vitamn A |1U300 Vitamn D, 11U 160 Vitamn
w@E2004i003¢8% amin K, Hg 8 Thiamn (Vitam n Bl), PpQIr/882004/008356

Ri boflavin (Vitamin B2), pg 140 Vitam n B6, fag 60
Vitamin B12, Ng 0.3 N acin, pg 1000 Folic acid

(Fol acin), pg 16 Pantothenic acid, ES500 Biotin,
N9 3 Vi tarﬂ'a.bleQAbkwrient:lrdorm)ationg‘oxgnfamchrmylarrg 12

Inositol, ng___ Mnerals 78 Phosphor us,
ng 153 l\/hgnesyum gy 8 (Etrf SH"LM‘@Pg Zinc, nB
NEYE . pper, rodarne, pgiP"e‘f' 10‘5Calor|es

(5 fl oz)
EProtein g P.5
Fat, g 5.1
ICarbohydrate, g 11
Water, g 134
lLinoleic acid, mg 1860
Vitamins

Vitamin A, 1U 1300
Vitamin D, U 160
Vitamin E, U 2
Vitamin K, ug 8
Thiamin (Vitamin B+), ug 180
Riboflavin (Vitamin By), pg [140
Vitamin Bg, Ug 160
\Vitamin Bqo, pg 0.3
INiacin, pyg {1000
{Folic acid (Folacin), ug 16
[Pantothenic acid, pg 500
Biotin, ug 3
Vitamin C (Ascorbic acid), mg 12
ICholine, mg 12
lInositol, mg B
Minerals

[Calcium, mg 78
[Phosphorus, mg 53
Magnesium, mg 8
Iron, mg 1.8
Zinc, mg 1
[Manganese, pg 15
{Copper, ug 75
lodine, ug 10
Selenium, g 2.8
ISodium, mg 40
{Potassium, mg 108
Chloride, mg 75
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Potassium ng 108 Chloride, ng 175 18 WD 2004/ 093885
PCT/ US2004/ 008356 Exanple 6 [0044] This is another

wexanphmsdf a formula to which | actul ose can peT/asmed00s83se

10

15

In this case, it is a mlk-free, l|actose-free, and
sucrose-free infant fornmula with soy protein. It is

mar ket ed under the nanme Enfam I:r) 5 ProSobee(r) by
Mead Johnson & Conpany, askE at ed |iquid, ready-

- l'i qui . . Th
colfBRAT ot ea ToRis AR o mB B L TRl dp lugsiran
SY biPackitld. dg. thlée(%‘eaml@a@hﬂlk-{r@é' l@bﬂis‘é‘-ﬂﬂee eﬁrﬂysucrose-free
coconut, and hi g§ ol ei ¢ sunflower oils) protein

i stifantformuta WEB Soytaiein U/d%mark%t@pltuﬂder tio Namernfamil®

vi uEbedS vy PRRHRERRONA BN R.AS (o bfithiedsfuid, reaay-

nl as-iuBanigdRry or peldi6r. arnalbasislicredicpagicrtiherdheentrated and
bi oti n, sodium ascorbate, choline chloride, inositol,

car@acduﬁqou@% bﬁw@lé argngiels COm eWLBrSalies, Y%Qﬁ*@la@ oil (palm olein,
Iaggt §oco nél:t W0 cﬁ Ea&k?c s%Hﬂ?w‘ér ﬁh'ér?f Qbf pr &?ﬁﬁ*@ WM and less

assi u dss um
hy dharx ?zteso;pwcahml nmndqhm di@j@ce&%ﬂésuﬁm@gmnare vitamirb A

met hi oni ne,_ taurine, rnitine. [0045] Table 7 ]i st,
th@ahmtatreewt%ﬂm@sé/ﬁ@mlm%tw %'ﬁﬂ&%p 4{@ %2, niacinamide,

20 cgr ?r%%&gbﬁal? % n%or mﬁt }%ﬁi am' sgl?ltﬁe&é,eéﬁohne

Pr cBluviele( m)o)sﬁoNUﬁRiLENpsothatel aagbaisam eblorideofaredus sulfate,
Di| uti o

b9 e o ele. RgBastug iaide, §irhtlods otagpium

86@jtrate, potassium hydroxide, potassium chloride, sodium selenite, L-
methionine, taurine, L-carnitine.
[0045] Table 7 lists the nutrients present in the formula.
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Vitamins Vitamn A 1U300 Vitamin D, U660 Vitamn

E, IUVitamn 118 Thiamn (Vitamn Bl), pg 80
woRdafdmein (Vitanmin B2), pg 90 Vitam n B6, ppCB0S2004/008356

Vitamn Bl12, pg 0.3 N acin, pg 1000 Folic acid

(Folacin), pg 16 Pantothenic acid, pg 500 Biotin, pg

3 Vitamn C (Ascorbic amd} mg 12 Choline, ng 12

Inositol, ngable W Mutsent bafarmationfpriptani-FeypHba us,

nmg 83 I\/agne5| um ng J(énfamﬁ@oP%obl%e?hZ' nc, ng 1.2

Ii/gng%gese pg 25 ...} M"00N Iod| ne, pg
RUFRIENTSY 28 Sodr M g ™ 3o/pdrogt-ealdhes
11201nG b Gtiofip 80 20 (5 fl 02)

Protein, g 2.5

Fat, g 5.3

Carbohydrate, g 10.6

Water,g ‘b 134 |

Linoleic acid, mg 1860 '

Vitamins

Vitamin A, U ‘ v 300

Vitamin D, 1U 60 i

Vitamin E, U 12 :

Vitamin K, g B _ 8

Thiamin (Vitamin B1), pg 80

Riboflavin (Vitamin B2), g ' 190 o v

Vitamin B6, pg 60 §

Vitamin B12, pg 0.3

Niacin, ug 1000

Folic acid (Folacin), ig 16

Pantothenic acid, pg 500

Biotin, g ) 3

Vitamin C (Ascorbic acid), mg 12

Choline, mg 12

Inositol, mg 6

Minerals

Calcium, mg 105

Phosphorus, mg | 183 - |

Magnesium, mg 11 |

lron,mg k ) 1.8

Zinc, mg - 1.2

Manganese, g 25

Copﬁer, vg , 75

llodine, pg 115

Seleniumm, ug 2.8

Sodium, mg 136 R

Potassium, mg 1120 ;

Chloride, mg 180 |
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WO 2004/ 093885 PCT/ US2004/ 008356 Exanple 7 [0046]
This is another exanple of an infant formula to which

wo aoiob3s8® can be added. In this case, the forpol/as2e4/008356
easily digestible and balanced for mlk-sensitive
toddlers. It is mlk-free and contains high 5 quality
soy protein, with a | evel of proteln appropriate for
toddl ers. It al so cont ai nExamplerion that cow s mlk

or A0RpE R R GG frarebl @R EHa ol Biypicn
”e%cthib%eréétr{bé henad. Neenscade Qhé%ﬂﬁmm@'@b@ﬁﬁdlg@bﬁole and

f or mul i's marketed under the nane Enfami |

Ne>bla‘]§trm@©rfpr Bulk- mnSWB@doddlﬂﬁ%oH i mikripeand %o%tﬁures high-
5 ooty Sugeicihewfl Rl tTHieh AbBrog e tibtfers, 1y aiso

hi @onedifs theHo hienRionss ik, lasiay amrdq; @dbmplerﬁ@ﬂﬂadfe
sugar, and less than 2% vitam n Pal mtate, vitamn

D3 cahahydrates, fajeqratains witegHns mﬂrrﬁralﬁ gesigned to help

0 HhSSha T jarld AbLE Y grq%bgggg@ﬁgf? TAY iRl ¥ trdfceted

IaCl nam

Da%@bhﬂi@hﬁmeﬂéﬂﬂahﬂl@ Nexﬂdb@rﬁqsbyol\ﬂmwdommni&leompany.
chl_oride, i1nositol, calcium phosp&at e,
5

10carThtsrlasic ingigiests im thRITeIM e arecCPBLEYIYR) %ﬂiﬂ@ vegetgble oil
ogp@@foueﬁf&gfeﬁﬁ&&%ah@h GIBP:rélﬁwa)Wefr%lg gtpﬁé@wm

oride tassiumcitrat e tassi um
chlisslaide supat, 25l lass preosbatimminddpaimitate) ‘etamle Dg, vitamin E

L- h 0 8
i et povifRnin K taBgin EufPlondk ibgayiPavtanb Ko
dRSEHIS R Wla kg 814/ 1198388 idel 3bliccadd, H&lbfuh? hntothenate,

Inf rmation for |nfant Formula (En am | (r) NextStep(r
1580;b)|otmLSERIlEI\FaSCP@fat&GIhO®ae ehlagisle, (nasitakicaiymtphesphate,

Egv\dfg%%?cg{ré?néé 1&“31.9 %Pﬁlogdégéﬁdus%u‘}faﬁe zinc sulfate,

manganese sulfate, cupric sulfate, potassium iodide, sodium chloride,
potassium citrate, potassium chioride, potassium phosphate, sodium
selenite, L-methionine, taurine, L-carnitine.

20 [0047] Table 8 lists the nutrients present in the formula.
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Li nol ei ¢ aci d,
Vitam n D,
w@a bioasopissy Vitam n Bl),

ng 72 0 Vitamns Vi
lU60 Vitamin E, 1U2
pg 80 Ri bofl

tamn A |1U 300
Vitamn K, pg 8

avi n (Vi t areTURR)4/008356

pg 90 Vitamn B6, pg 90 Vitamn B12, pg 0.3

Ni acin,g 1000 Folic acid (Folacin),

pg 16 Pant ot henic
C (Ascorbic acid),

| rlebUUTIIB ) :

acid, pg 500 Biotin, pg 3 Vitamn

ny Table %d‘ltim'lientligfc&‘nmtidmw Indiant Frgrmula L-carniti ne,
ng 2 Mnerals Cal

hosphorus, nmg 90

Zi nc Ugl;- R SIVblIIg‘dIIBbB pg 25““Conp

{128 ormal iu%nan)pg 2.8 Sodium

Bowgder (?, '3 j um g

Protein, g 3.3
Fat, g 4.4
Carb%hydrate, g 11.8
Water, g L} 133
Linoleic?acid,”mg 720
Vitamins

Vitamin A, IU 300
Vitamin D, 1U 60
Vitamin E, U 2
Vitamin K, pg , 8
Thiamin (Vitamin B1), ug 80
Riboflavin (Vitamin B2), pg 90
Vitamin B6, pg 90
Vitamin B12, pg 0.3
Niacin, pg 1000
Folic acid (Folacin), pg 16
Pantothenic acid, ug 500
Biotin, pug ) ‘ 3
Vitamin C (Ascorbic acid), mg 2
Choline, mg 12
Inositol, mg 17
L-carnitine, mg 2
Minerals

Calcium, mg 115
Phosphorus, mg 90
Magnesium, rﬁf 8
Iron, mg 1.8
Zinc, mg 1.2
Manganese, g 125
Copper, Ug 75
lodine, yg 15
Selenium, pg 2.8
Sodium, mg 148
Potassium, mg 1150
Chloride, mg 4100
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Chloride, ng 1,00 22 WO 2004/093885 PCT/ US2004/ 008356

Exanpl e 8 [0048] Lactul ose can be al so added to
worioiovissam n or other nutritional suppl enentBCT/ES1004/008356

exanple, it my be added to Poly-Vi-Sol (r) Drops,

Pol y-Vi-Sol (r) with Iron Drops, Poly-Vi-Sol(r)

Chewabl e Tablets, 5 Poly-Vi - Sol (]r) with Iron Chewabl e

Tabl ets, four mnultivitam nE nts marketed by

Me h . Th ' ts.for .

Pol0AL Soi ( 1ottt eii pg: g ARREE M pidmin g otaes or

( CRUATRING! s@sSIemRints. aFbHexdrBpled itmayp BefRided(t8 Pdly-Vi-Sol®
stabilizer for vitam n B12), glycerin, niacinamde,

polDyeps Rely-Vigni@rwislofroaDieps, Basphael® Shawakie Tablets,

5 o P eI Mt Ton EPiemdr € T5Biefs Hunl Byt shbh@fdhis
SUggdrRate’l b - JoTh%oher@ﬁhp%(ﬂyS Tr ingeddleMis-150 Pofy)-Vi-Sol®
with Iron tﬁé’;are artificial flavor and col or

(chlrapgpye: atididialdiayoseand, coler (catrmell asposic @oidh deirpys
" SRR BRI ArA  DOEARE R e
VI Bammo%mwmdﬁmm dodiuvi, tthiaimin Bydrddhloridegwitamiin A

10 SRS, W s B Sy Bl et oy g &
]SYshhaWal@ w3, “the ﬁq Sdidhts 1%? n\PVF =SofS l\/\ﬁlth A5 D& £are:

I'c aci d, magnesi u st earate, niacinam de,
r i hatfflcial |ﬂavor aadl tolos |(d:aramel):j|asx;odtm aslddfermtmdfakbatgiycenn,
ar, thjiam n nonon

v 1 Ao bab SeRA Ble MBofd e isshels Sadi, ciamin

Vi E?H}d%h%r?a% @ﬁ&t‘hﬁ{ A paTHﬁaté"Ql‘itﬁﬁ'hr‘?B%%yHRfchlonde vitamin Ds,
Poly-l-So()vvlt I'ron Chewabl e Tablets are

15 ar mtannm Blsuccuaie, waler.c dheringrdiemfor Redy-ofitha®dLehaiyable

el aofarRglearhEadh g onBLLHE HIRERI B, Aidk P ascorsic

sakkid, aeidrgi@@ fhliexicite magekdiomasteardiat ifacinbeide, aitladin,
sugar , thlamn rmnonltrate wtamnAacetate vitamn

GSHB?»cﬁ'Hﬁqlﬂ @IPP('@@; SW'UW?PCB@QW spgayithiamin nmomﬁr@tgnyytamm
E ?Pf&é&l&%o r\{ h?&léo%ﬁﬁf}@ v%@lg?B t§ttn§r% bﬁiewtamln E

20 suapé’eﬂanﬂ'he lri@redlents for Poly-Vi-Sol® with Iron Chewable Tablets are
artificial flavor and color (Red 40), ascorbic acid, cupric oxide, dextrates,
ferrous fumarate, folic acid, magnhesium stearate, niacinamide, riboflavin,
salt, silicon dioxide, sodium ascorbate, stearic acid, sugar, thiamin
mononitrate, vitamin A acetate, vitamin Bg hydrochloride, vitamin Bz,

25 vitamin Ds, vitamin E acetate, zinc oxide.
[0049] Table 9 lists the vitamin contents for each of these

multivitamin supplements.
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10

15

WO 2004/ 093885 PCT/ US2004/ 008356 Table 9
Poly-Vi-Sol (r) Multivitam n Suppl enment Drops (per nlL)
wa akeoissy per tablet Wth % Vi-Sol (r) Fornul aP€DNS2004/008356

Reg

ular Iron DV Regular 1Wth Iron Dv** Vitam n A

| U 1500 1500 100 2500 2500 50 Vitamin D, 1U 400 400
100 400 400 100 Vitamn E, U5 5 100,15 15 50
Vitanin C, ng 35 35 100; 60_@_1@0 Follc aci d, g - -

- oA ety

Va

( D\Yitefroin Ddltldts and Ch{AQfr en #Q0

Fr
f el
an(
pr
Wi
pr
fo
be
m

t|g|ten*6 e . _ ,. ,_ .. 01”‘

51 3. 5 3.5 68 \/mmpsn(m mbhj O'ﬂatﬂetls(nmtabléi)
Vitamn 13127 NO 2 TWHPHS, © Wi

I\jEm N

L..lnfants

\mosalﬁ) Egrmlam@er, ] DY
| R T
100

A%arséf#fﬁo agg.00
Vﬁa’iﬁn@ [lerrous sul fmte hegs ahydpals Fro§1510 _rr 0
ra't-'emf"@ﬁ%cr

\I/| IIIESl:‘ ﬁu. lbe > O Mo Ul l o,dl 1
(ﬁ“ic ,kmgthme . S-inuogtion- __
Troamin,dagar t i ng fro m5_he 1l 5i t|1a0

ﬁ Bﬂ \VHV 1 on, wni . o
IE " @“@“&p‘p%ﬂd‘e ;

N‘Fﬁ‘h:hl 1 and .t.ha uc: ct e n t h%igﬂg
ifitarpia B6, mg 04 lo.a T100
[Vitamin B12,ug 2 - 1100 4.
I[ron, mg I 10+ 167
{Copper,mg I W
1Zinc, mg i B -
Sizes 50 mL 50

*  Percentage of Daily Value (DV) for Infants.

**  Percentage of Daily Value (DV) for Adults and Children 4 or more years of age.
+ From 50 mg ferrous sulfate heptahydrate

++ From 40 mg ferrous fumarate

[0050] These and other modifications and variations to the present
invention may be practiced by those of ordinary skill in the art, without
departing from the spirit and scope of the present invention, which is more
particularly set forth in the appended claims. In addition, it should be
understood that aspects of the various embodiments might be
interchanged both in whole and in part. Furthermore, those of ordinary
skill in the art will appreciate that the foregoing description is by way of
example only, and is not intended to limit the invention so further
described in such appended claims. Therefore, the spirit and scope of the
appended claims should not be limited to the description of the preferred
versions contained therein.

[0051] All references cited in this specification, including without

limitation all papers, publications, patents, patent applications,
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i nterchanged both in whole and in part. Furthernore,
those of ordinary 10 skill in the art will appreciate

WO bas/0vises f or egoi ng description is by way of PXEDPL084/008356
only, and is not intended to limt the invention so
further described in such appended cl ai ns. Therefore,
the spirit and scope of the appended clains should
noprdsentationsetbxt® repertsgnaniugaripds, bchliespbedks, rintgrnet

o paviviee. (R Btier Bafe Breis aad I g areiiury esborated
'aiog}/ fé¥ekéitedito gﬁ@vgséeiﬁ@atmri ifahbR BAtirdIREE MHe diB8LRIGN of the

i cations, 24 WO 2004/ 093885 PCT/ US2004/ 008356
pr iferenses heseintieintended prrely toraunusarizethe assestions gwmde by

bopks, i rne post.ings.. Lournal  articl . .
5 perebE 41 go BB AR s bR Bt B0V TeBes cqnstiungg prior
r e ! Applichisdetbive theeight te shalishgetht iclrasytaricepé@isency

The discussion of the references herein is intended
meekihg ailedgefaranco® the assertions made by 5 their

aut hors and no adm ssion is nade that any reference
constitutes prior art. Applicants reserve the right
to chall enge the accuracy and pertinency of the cited
references. 25 WD 2004/093885 PCT/ US2004/ 008356 WHAT
IS CLAIMED IS: 1. A nmethod for inhibiting Rota virus
infection of animal or human cells in mamuals, the
nmet hod conprising the admnistration to the mammal of
an effective Rota virus infection-inhibiting anmount of
| actul ose. 5 2. The nethod of claim1 wherein

| actul ose is adnministered to children age five or
under. 3. The nethod of claim1l wherein |actulose is
adm nistered as part of a nutritional product. 4. The
nmet hod of claim 3 wherein the nutritional product is
10 selected fromthe group consisting of infant
formula, followon fornmula, toddler's beverage, fruit
juice, mlk, yogurt, and fernmented product. 5. The

nmet hod of claim 3 wherein the nutritional product is
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infant forrmula. 6. The nethod of claim5 wherein the
infant formula is 15 nutritionally conplete. 7. The

woredohooBses cl aim5 wherein the infant fornul a POPR108€608356

10

15

20

25

30

fats in an amount from about 3 to about 7 g/100 kcal
of fornmula; proteins in an anmount fromabout 1 to

about 5 g/ 100 kcal of fornula; carbohydrates in an
anﬂﬂﬂm&ﬁiﬂlﬂﬂﬁﬁﬁmt 16 g/ 100 kcal of formula;
vitam ng and 2 ] l. s, T, cl.al

wher ei nsit he Aﬁﬁ%ﬁﬁoiﬂnchd?@ﬂgﬁ&ﬁgﬁ b‘%@ﬁ%@[o@d‘g ffaérrg@%l Re

gr BUmaeOEslIsShingmaials,ahe tndtaby dopqstisit@ it @amirisieticsto the
and gel atines. 9. The nethod of claim 1l wherein

| aBtam@edof an glferive Cofadrusinfegtoniinhibdingaspeuntsilrdrlose.
pills, gapsu , ] o . i L _C: ' i

W th vi £an nd erge MR RaES FERT N A kB ARl Ra o
anmphifdreafagdedidicibosgeddérs, admi ni stered from about 1.5 ny
per kg of body weight to about 450 ny er kg of body
wei ght . 330 1ThetRe ¥ sdpiay 1 wharainilge srrdjgistered as

a t.zof - L.ac j adm ni stered from about 5 ngy
pgpaﬂgf%fn%ggé%@gﬂ?afo about 100 ng per kg of body
wei ght . 426 WDh2(0A41Haa38kirCT WHs268i04h8 0B onal Prodiict is

conposi tjon conprising lactulpse in an a t

of PRiEEIeriTe thErEP P CORTIEING Pf antipEBN o PlIowson forula,
co r ¢S - 0 n

£ XS B iae; o Mod FE YRgfinchnd ranferdeq pRSARL
conposi bi on dhedgheaihedid odiar 2inneréio thatuitdtiamahproduct is
pr(%@u tf IS 1.&n infant fornmula. 15. The infant fornul a
of MEF4i'R™MY'%herein the fornula is for preterm

i nfant sg. 16. Theenkitodst dams Whepdinahaiimfadbfomulaar
¢ orq.gtrriltiglnglgy émp?qu.

7. The method of claim 5 wherein the infant formula comprises
fats in an amount from about 3 to about 7 g/100 kcal of formula; proteins in
an amount from about 1 to about 5 g/100 kcal of formula; carbohydrates in
an amount from 6 to about 16 g/100 kcal of formula; vitamins and
minerals.

8. The method of claim 3 wherein the nutritional product is
selected from the group consisting of solid baby food, candies, cookies,
and gelatines.

9. The method of claim 1 wherein lactulose is administered in
liquid drops, powder, pills, capsules, tablets, lozenges, or in combination
with vitamins.

10.  The method of claim 1 wherein the amount of lactulose is
administered from about 1.5 mg per kg of body weight to about 450 mg
per kg of body weight.

11.  The method of claim 10 wherein the amount of lactulose is
administered from about 5 mg per kg of body weight to about 100 mg per
kg of body weight.
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10 DHA. 17. The conposition of claim 12 wherein the

anount of |actulose 1is fromabout 1.5 ng per kg of
whoay/ovmsyht to about 450 ng per kg of body wWeCTNE2004/008356

18. The conposition of claim12 wherein the anmount of

| actulose 15 is fromabout 5 ng per kg of body wei ght

to about 100 ng per kg of body weight. 19. The

conposi ilRon & canppiiiar comprisig lestiesssinrgn amount effective to

har.i de The conposition of claim 12

19|ui th%@fﬁﬁséﬁfﬁgﬁg'ﬂ'e or nore 20 live cultures of

ni croor ggni smhesi@sdibrf £omMplisingdasubsecsisdigiid 1Y wiHerein
Lactobacillus and bifidus bacteria. 21. A conposition

cothsr ¢@npgsitiqatisipeudritionahpreguslint ef f ective to

555, The GonpddiaPaio PERRE i Bl B uilond pfBouct s

wharenfant i conposition is a nutritional product.
23. The conposition of claim 22 wherein the

nutritidBal ghedoient faymulgof alelntl 4 whekeintheplormylais for
in of claim?23 wherein the fornula is for
pré@g%%ﬁﬁrﬁgﬁ#}'s. 30 25. The infant formula of claim 24

f ur t her 1o Thei infanARAmastel of Seliln 15AuiBeR 00dhpaSIBGIBRA and
PCI/ US2004/ 008356 26. The conposition of claim?21
10 wh ‘n the anount of |actulose is fromabout 1.5 ng

per kg QZ?PO%G\W siidh @fbélé!ﬁ'n g?%ﬁ@;Whe@nSﬂnﬁgactulose

wei ght . e conposition o aim 21 whereln
ansunemafbduadtahgspeer kg dkbddoweighd it aboulgd e mdkgerdég of body
bo%ﬁﬁi ght to about 100 ng per kg of body weight.

28! * conposition of claim2l1 further conprising

18.  The composition of claim 12 wherein the amount of lactulose
15 is from about 5 mg per kg of body weight to about 100 mg per kg of body
weight.
19.  The composition of claim 12 further comprising
oligosaccharides.
20. The composition of claim 12 further comprising one or more
20 live cultures of microorganisms selected from the group consisting of
Lactobacillus and bifidus bacteria.
21. A composition comprising lactulose in an amount effective to
ameliorate diarrhea in infants, toddlers and children.
22.  The composition comprising lactulose of claim 21 wherein
25 the composition is a nutritional product.
23.  The composition of claim 22 wherein the nutritional product is
an infant formula.
24,  The infant formula of claim 23 wherein the formula is for
preterm infants.
30 25.  The infant formula of claim 24 further comprising ARA and
DHA.
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ol i gosacchari des. 29. The conposition of claim?21
conprising one or nore live 10 cultures of

WwWo@do03sgani sns sel ected fromthe group consi sPCTYSZTING/008356
Lact obaci |l lus and bifidus bacteria. 28

26. The composition of claim 21 wherein the amount of lactulose
is from about 1.5 mg per kg of body weight to about 450 mg per kg of body
weight.

27.  The composition of claim 21 wherein the amount of lactulose

5 s from about 5 mg per kg of body weight to about 100 mg per kg of body
weight.

28.  The composition of claim 21 further comprising
oligosaccharides.

29.  The composition of claim 21 comprising one or more live

10 cultures of microorganisms selected from the group consisting of

Lactobacillus and bifidus bacteria.
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