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20 deaths among children under five.
[0003] Conventional medicine has relied on the development of a
vaccine to prevent Rotavirus-induced diarrhea. Thus, developing a
vaccine against Aotavirus 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vaccine was withdrawn from the U.S. market when it became apparent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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action in the respiratory tract or bul k fluid novenent
i nopd Be cell surface but are 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 ques.tion'., for example,
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
selected from the group consisting of Streptococcus pneumoniae,
Haemophilus influenza, Haemophi/us parainfluenza, Burkholderia
(Pseudomonas) cepacia and mixtures thereof. The method comprises
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20 polysaccharides on the binding of pathogens to mammalian cells is
generally known in the ar, different viruses respond differently to the
various oligo- and poly-saccharides. The response of a particular virus to
a particular saccharide cannot be predicted.

[0010] Lactulose is a synthetic disaccharide (4-O-B-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 const_ipation 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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20 PRAVPDEPAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0014] Reference now will be made in detail to the embodiments of

the invention, one or more examples of which are set forth below. Each
example is provided by way of explanation of the invention, not 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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t &olid baby food, fruit juices, gelatines, cookies, candies, etc. Other
examples of administering lactulose in nutrients can be developed by a
person with ordinary skill in the art of infant and child nutrition. All these
forms of lactulose administration, as well as others, are within the scope of
the present invention.

[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
g/100 kcal. The amount of proteins typically can vary from about 1 to
about 5g/100 kcal. The amount of carbohydrates typicaily can vary from
about 6 to about 16 g/100 kcal. Protein sources can be any used in the
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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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bicarbonéte) supplemented with 10% fetal bovine serum from Hyclone,
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 P.romega CellTiter
96® Non-Radioactive Cell Kit (Cat # G400) obtained from Promega,
Madison, Wl and used according to manufacturer’s instructions.
[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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microplate reader (Molecular Devices) equipped with SoftMax Pro (v 3.1.2)
20 data analysis software. The mean absorbance of triplicate determinations,
the standard deviation, and the % CV (standard deviation/mean* 100)
were calculated. The Q test was used to remove outliers (Anderéon,
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 eqdation 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 EDso.
[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.



filter-sterilized stock was stored frozen at |ess than
-20*C. [0028] Virus Inhibition Assay: Virus strain Wa

wé Joogostigk4ition from stock) was activated in tl*@f/U%zo(umoss%

presence of 5 pg/nL trypsin and incubated with
10 or 100 pg/ni test conpound in serumfree nedium at

. 370C for 30 mnutes. The actlvat ed virus was then
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rone assay 15 fol [ ow ng
megddef;t urer' s |nstruct| ons. Each plate contained a
dilution serjes virus not treated w.t
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defATT et dlsn aséd}? StHdadata Gy icohsigtentamith previdasrésults
(standard devi ati

mean* 100) were cal cul at.ed
t cibet nslicals dhese eRBRETRRIIRs, NI B ﬁfaw%‘ﬂoéggl?a_treated

\ggh %ng g‘?\‘ﬂt &éﬁa%&ﬁg&héﬁ }r{dqgﬁfﬁ'i%aé’ i?r(’?/étbg%&%lﬁt Although

4 thi fmdihglis consistant iwith Pevidusdata thatkappia-carageenien (U S.

t D
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asmal%%g tASt KcRAGSSAERER stRhG maknep. the upper
pl at eau X approaches infinity; Bis the slope in

the linear portion of the curve; and Cis the ED.50.
[0029] Results: Table I and Graph 1 show results of
MA- 104 cells 30 infected with Rotavirus and treated
with lactul ose. Lactul ose protected MA- 104 cells
fromvirus killing in a dose dependent manner.



WO 2004/ 093885 PCT/ US2004A) 08356 [00301 Table 2 shows

the results of studies conparing the effect of

woaNRl@ssse! | gosaccha rides. Test conpound and agddywy 514/008 36
Rotavirus were diluted in serumfree nedium arc#f agédzgd 5
to five wells of MA-1 04 cells. Another 5 wells on

the sane mcrotiter plate were exposed to test 5
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156250 0. 6610. 098 0.9420. 040 0.8440.030 0.8040.031 No
virus t 0O 4540.039 1 0.6120.192 0.4190.070 1 0.3720.093
wo by aRe nmeansd absorbance of triplicate PCT/US2004/008356
determ nations Table 2. MA-104 Cell Viability Afte 7
Exposure to Test Conpound w th and w thout Rotavi rus
Test Conpound Virus Virus A Sialyllactose 17% 100% B

D Col act oof 18chc NRLeREmfor aflptgRIAmAAE ndlar 10="

119% 134% 5 Exanp(Enf2nif®313pil Waitls horgnpl e

illustrates an infant formiula suitable for . lactul ose -
add‘(NU'GRIENﬂ'Suse in the preserPer100Galoniesi0 WO
200 (N el DiRsEToN)S52004/ 008356 |(STHIDZ) 3. Nutrient
nf : Tor ThTant For mul go{ENT am T @ L pr W {h
I ro pn) __
(5 L.Protein g -2 1 _Eatld: e, ¢
- . 1{Carbohgdeate, g . 134 Li nol eif¢0&id, ngy 860
It beé?r,gA U 300 D, 1U . 6(13%, ILI .2

|Linoleic acid, mg 860

Vitamins: _

AU [a00

D, IU |60

E, IU 12

K, vg_ | 18

Thlamln (Vitamin B1), pg 80

Riboflavin (Vitamin B2), ug {140

B6, pg 160

NUTRIENTS |Per 100 Calories

J(Normal Dilution) (5floz)

B12, pg T o3

{Niacin, ug {1000

[Folic acid (Folacin), pg 16

Pantothenic acid, pg {500

[Biotin, ug 13

[C (Ascorbic acid), mg P

ICholine, mg L

finositol, mg _ |6

Minerals:

[Calcium, mg - |78

Phosphorus, mg 153

Magnesium, mg ' i8

Iron, mg i1.8

Zinc, mg i1

Manganese, g 115

[Copper, Hg |75

lodine, pg 110

Selenium, ug 2.8

Sodium, mg 27

Potassium, mg _ - {108

{Chloride, mg 163

11



g :8 K p Thiamn (Vitamn 131), pg 80 Riboflavin
(Vitamn 132), pg .140 B6, pg :60 NUTRIENTS Per 1.00

( Nor mal D|Iut|on) (5 £l oz) B12, pg
W(ﬁllo?)ihbs%s 1000 Folic acid (Folacih). pg 1o PETRIS2004/008356

Pant ot hen| c acid, pg_ 500 Biotin, pg 3 C (Ascorbic
acid), ng 12 Choline, ng 12 Inositol, ng. -.6
M nerals: Calcium ng 178 Phosphorus, ng s 53

?61esl &l ngla».e mre&@@fqngfet}uﬁ)aaggug{ f%’v%ggane%guc&?
ver iR SR ieys naR TR (RosTible S Pel31gh. 6y, cBbontband

i npighdoleit suflowdri silg)alactase, andf lesstihan af’/e.mom&neldnialpma oil,
5 crypthecodinium cohnii oil, vitamin A palmitate, vitamin DS, vitamin E
acetate, vitamin K1, thiamin hydrochloride, vitamin B6 hydrochloride,
vitamin B12, niacinamide, folic acid, calcium pantothenate, biotin, sodium
ascorbate, inositol, calcium chloride, calcium phosphate, terrous sulfate,
zinc sulfate, manganese sulfate, cupric sulfate, sodium chloride, sodium
10 citrate, potassium citrate, potassium hydroxide, sodium selenite, taurine,
nucleotides (adenosine 5’;monophosphate, cytidine 5’-monophosphate,
disodium guanosine 5’-monophosphate, disodium uridine 5'- ‘
monophosphate).
[0034] To use this particular formula to practice the present
15 ihvention. it would be necessary to add, for example, from 1.5 mgto 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,
20 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 &
25 Company, of Evansville, Indiana. |
[0036] Table 4 lists the nutrients of this particular formula. The
ingredients are com syrup solids, casein hydrolysate, medium chain
triglycerides (MCT oil), dextrose, modified comn starch, soy oil, corn oil,
high oleic oil (safflower or sunflower), and less than 2% vitamin A
30 palmitate, vitamin D3, vitamin E acetate, vitamin Ky, thiamin hydrochloride,
riboflavin, vitamin Bg hydrochloride, vitamin By,, niacinamide, folic acid,

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

12



m neral s whey, nonfat mlk, vegetable oil (palmolein,

soy, coconut, and high oleic sunflower oils),
wohlsResessand I ess than 1 % nortierella al pi napgfhsad/o083se

crypthecodi niurn cohnii oil, vitamn A palmtate,

vitamn D3, vitamin E acetate, vitamn Kl, thiamn

hydrochl oride, vitam n B6 hydrochloride, vitamn Bl2,

ni g‘ﬁfcﬂﬂ'ﬂic%?atef B%Iicﬁjrﬁ‘?h@spﬁ?ﬂe‘f irr'r‘efﬂcn%'iﬁrﬂt ,gérrogb QLifate, zinc
sodium ascorbate, 1 nositol, "calium chlori’de, calcium
phealtdte! emarfgRinesessuifatd, dupric sulfate, seidiahdodidengediafecitrate,
sul fate, cupric sulfate, sodjumch|oride, ,sodiuml

] 0
ci pelassiump sitsate; patassium clorisle; sediugrsalphitex aeetylated

o) e n [ n -
o Do k- &/8Y e awropie, EyBRna BARE E-camtine.
5 gugousr?]nehF- egd trip patrteulal fsadumtapdadtimlatfﬁé F)resenlt
nmopophgsphate). [ 0034] To use i,s particular fornmula
O PRlBhE Wahid hBdienessan a1 Examplagor Tosma (6 10 mg.
nesrRRAlINSE fo filflcomBoshbAHseribbd HThbR AU THis 4848 amount
of lactulose to the conposition described in Table
Thotlaatidese saulthbe peit dbibedtbtal @anvaunitdf lwarkpehydrafe.t he
total amount of carbohydrate. Exanple 3 [0035] This
exanple illustrates a hypoallergenic, virtually
isotonic, 20 nutritionally conplete infant fornmula to
whi ch | actul ose can be added. The fornula contains
medi um chain triglycerides (MCT oil) as 55%of its fat
bl end and a protein hydrolysate, and is nmarketed as a
powder -or -a ready- to-use liquid wthout |actulose (in
units containing either 20 Calories or 24 Calories),
under the name Enfam | @Pregestim| O by Mead Johnson
& 25 Conpany, of Evansville, Indiana. [0036] Table 4
lists the nutrients of this particular formula. The
i ngredients are corn syrup solids, casein hydrol ysate,
medi um chain triglycerides (MCT oil), dextrose,
nodi fied corn starch, soy oil, corn oil, high oleic
oil (safflower or sunflower), and |ess than 2% vitam n
A 30 palmtate, vitamn D3, vitamn E acetate, vitamn
Ki, thiam n hydrochloride, riboflavin, vitamn
136hydrochl oride, vitam n Bl12, niacinamde, folic
acid, calcium pantothenate, biotin, ascorbic acid,
choline chloride, inositol,

13



12 WO 2004/ 093885 PCT/ US2004/ 008356 calciumcitrate,

cal ci um phosphat e, nagnesi um oxi de, ferrous sulfate,
\V&hgﬁﬂwi&kfate manganese sul fate, cupric S“|fa%%7ﬂ5mnunm&ﬁ6

sodi um odi de, sodiumcitrate, potassiumcitrate

pot assi um chl ori de, sodium selenite, acetyl ated

nnnoglyceri des, L-cystine, L-tyrosine, L-tryptophan,

tauri ne, 71 Tg u hj s rtlcular
formula to 3%&3? f'cgs't'ﬁée'{}qgg Wat'f’ﬂa@ﬁﬁ'{(ﬂm qQrmylay g
be necessary to add, {)Eﬁfaﬁﬁm rRgeStinii@) 5 g _to 10 ng
of Iactulosetothec ositlon gescrl bed in Table 4.

Th MU'HHIENT&WKman | a{2u0zate woul d be2s @4l of the
tof =~"-‘ pér QbO@élB?i&éﬂ (Gtﬂfoz 3 WO 2004M33682)
PGt 200471008 ‘ _ rorr—for
I n 2 _ i
(Nfrafag 20 Cal 24 Cal k5 §t| on) per 55©al ories
(5 Iérp@ﬁi/dl(a‘f& §T 0zZ) Pr Df@epn, g 2.8 Fat1og 5.6 5.6
g? g*éizlgm 3 g j.uF 8|_| ToteTT
. 3Rdnoleig; agigi MID,_ | U 560, 1QAQ anin m%& Vi t amin
K, [\dtaritds 12 Thiamn (Vitan n 131) pg :80 :80
?O n‘ﬁ}‘b A qgl 'l_:illl! 29184)3 deprg 9090 W WPQ‘B‘U‘

tVitamin D, 1U {50 560 _

|Vitamin E, |U 14 . 4

{Vitamin K, pg 112 112

{Thiamin (Vitamin By), pg 180 180

|Riboflavin (Vitamin Bz), pg |90 ~ |o0

{Vitamin Bs, pg 60 |60

Vitamin B2, ug 0.3 10.3

Niacin, pg 1000 11000

Folic acid (Folacin), ug |16 {16

Pantothenic acid, pg 1500 1500

Biotin, pg 13 i3

Vitamin C (Ascorbic acnd) 12 12

mg _ f —

[Choline, mg__ 112 B

Inositol, mg 17 7

Minerals

Calcium, mg 1115 1115

|Phosphorus, mg 175 | |75

Magnesium, mg j11 111

fron, mg 1.8 ' 1.8

Zinc, mE; L 11

Manganese, Ug 125 125

Copper, pg 75 75

lodine, pg 15 15

Selenium, pg 2.8 2.8

Sodium, mg + |47 |47

{Potassium, mg {110 1110

Chloride, mg 86 86

14



Niacin, pg 1000 .1000 Folic acid (Folacin), pg 16 .16
Pant ot heni ¢ acid, pg 1500 500 Biotin, pg 3 3 Vitamn

woS0bHsGeHsbi ¢ aci d), .12 D2 ng Choline, ny. 1%CT1 2004/008356

10

15

Inosito ng 17 .17 Mnerals Calcium ng. 11
Phosphorus, ny 175 .75 Magnesium ng .11 .11 Iron,
mg 1.8 1.8 Zinc, ng | | Manganese, pg .25 25 'Copper,
pg .75 75 lodine, pg 115 15 -~eienium P9 .12.8 2.8

Sodi um ng 47 47 Potassi Brample 410 . 1110 ' 6hl ori de,
186 186 14 WD 2004/ 093885 PCI/ US2004/ 008356

| st
513@5# for iagxanisie ANES: b Haiiecd] RTmble R 10408,
t ovHerert lactuldde can éecaddedtcepactiae thie presant inventiop. The

LRI REF AT P DA

f glohﬂg\bﬁl% ng{&(ﬂysnt s: nonfat mlKk,
[0039] The formula contains the following ingredients: nonfat milk,
corn syrup solids, vegetable oil (palm olein, soy, coconut, and high oleic
sunflower oils), lactose, and less than 2% vitamin A palmitate, vitamin D3,
vitamin E acetate, vitamin K, thiamin hydrochloride, riboflavin, vitamin Be
hydrochloride, vitamin Bz, niacinamide, folic acid, calcium pantothenate,
biotin, asco/rbic acid, choline chloride, inositol, calcium phosphate, ferrous
sulfate, zinc sulfate, manganese sulfate, cupric sulfate, sodium selenite,

taurine.
[0040] Table 5 lists the nutrients present in the formula.

15



cor

n syrup solids, vegetable oil

coconut ' and high oleic

( pal m ol ei n,
10 sunflower oils),
w@rigm/@%‘“t han 2% vitamn A palmtate,
tamn E acetate, vitanmn KI,
r| bofl avin, vitamn Br, hydrochl ori de,

. ni aci nam de folic aci d cal ci um pant ot henat e,

cal

manganese sul fate,

bi otin, ascqr%?gtggﬁ‘CNGtrl&'i‘P

ferr.ous

ci um phos

idfaﬁm?ﬁbﬂrf
cup(Enfamill®NextStepg®)m sel eni t e,

hl o 8B qut.e the. nutri

ot IntdioE

zinc sul

soy,
| act ose,

vitam n Rvrs2004/008356
t hi am n hydrochl or OlS "

vitam n 1312,

e

aiv33 IID.DIPI(‘ ar‘ld

5 e Hobvdra AA
gy @amohydram gs \/ tamin A ILlI 30bl.WVitanin D, I1U 60
V‘Wﬂé‘r,@ F1J2 Vitamn K, pg 8l4g®amn (Vitamn
13 ). ' 100 ILJUI 1 aVI I' \Vlla’ll‘lT[ n o) _;\}9 ‘150
Vi 1 cid !io__m_t_a_m n.Bl2_ 1 ﬁ?ﬁ Niacin. . ng
100itamingc acid (Fol acin), pg 15 -
{Vitamin A, IU 300
{Vitamin D, 1U 60
Vitamin E, IU 2
{Vitamin K, pg _ 8
{Thiamin (Vitamin B), ug 100
Riboflavin (Vitamin By), ug 150
|Vitamin Bs, pg 60
|Vitamin By2, pg 10.25
Niacin, pg 1050
Folic acid (Folacin), ug 15
Pantothenic acid, pg 450
Biotin, pg B 4.4
Vitamin C (Ascorbic acid), mg 9
Choline, mg 16
|Inositol, mg 4.7
|L-carnitine, mg 2.5
{Minerals
jCalcium, mg 120
{Phosphorus, mg 84
|Magnesium, mg 8
|iron, mg ' 1.8
Zinc, mg 0.9
Manganese, ug 7
|Copper, ug 90
lodine, pg 8
1Selenium, ug 2.8
Sodium, mg 41
Potassium, mg 130
{Chloride, mg 86

16



Pant ot henic acid, pg 1450 Biotin, pg 4.4 Vitamn C
(Ascorbic acid), mg 9 Choline, ng 16 Inositol, ny
wbhkodynssggzarnitine, nmg .12.5 Mnerals Cal ci um powus2h/008356
Phosphorus, ng 84 | ~agnesium ng 8 Ilron, ng 1.8

Zinc, ng 0.9 Manganese,pg 7 Copper, pg 90 |Iodine,

pg 8 Selenium pg 2.8 'godiurn, ng 1 41 | Potassium

my 1130 .[PC-hloride, ny 1examples 2004/ 093885

"CHRITS CFiRde A ity B3 BT VAR e oo
I'n dtséﬂ btaﬂéﬁs ¢n this Eafae ait w@ptéutmklegmﬂ forruld, anaﬂwtwnader the
under e nane n

o Entaa AR o Werd) oot Eoamn Ehtsse) 4R s
| n&i\ﬂhﬂéﬁél?&@r{»ﬁ@g wﬂ?ﬁ%ﬂﬁhf'a RiAtd éél Ak 'ﬁ‘ré)fﬂé s'irﬂllar to routine

ncrease VI SCO
hovmfam formsulaeltpindredsed vistesity; théverqumlpfbl tmtue!dnts with

4,

ast roesopha refl GER ot he
? hi WRGORRR %%gtﬁagpgtroeséj&\a(geal )refﬂJx ) orw \glostﬁermse want a
thickened formula.
[0042] It is marketed either as a ready-to-use liquid or as a powder.

10  The basic ingredients are: nonfat milk, vegetable oil (palm olein, soy,
cocohut, and high oleic sunflower oils), rice starch, lactose, maltodextrin,
and less than 1% vitamin A palmitate, vitamin D3, vitamin E acetate,
vitamin Kj, thiamin hydrochloride, riboflavin, vitamin Bg hydrochloride,
vitamin Bz, niacin-anﬁide, folic acid, célciu_m pantothenatg, 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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(0042] It
or as a powder.
wohhidinoygget abl e oi |
hi gh ol ei ¢ sunfl ower
mal t odextri n,

vitam n D3, vitam'n

(pal m ol ei n,
oils),

E acet at e,

Is marketed either as a ready-to-use liquid
10 The basic ingredients are:
Soy,
rice starch,
and less than % vitamn A palmtate,
vitam n K1,

nonf at

coconut pcangs2004/008356
| act ose,

t hi am n

hydr ochl or i Ttable 60 MNutsient Information Bor Infaot Formulade,

vitam n Bl12,
pant ot henat e,

am d

o ptamin el

calcium
chol i ne

ni aci n-
chl ori

bIOtIn
mangan

IEIIUUD SUIIdlB

cupric sulfate,

taurin N%Imggﬁr%

A lists the

ZTTesut
sodi um se

nut rients

Tabl e at! r| en nformation for I nfant Forngla

( Enf ami =R MEFREERTS—Per—100—CaroT T es (RgTr el

Diluti ﬁgrbpgygzatggw g5

" Carbohydfet@red g 11~ Water. g 134 linoleic acfld4 ng

860 Viltinoleisadidimg n A, 1U 300 Vitam n D, 18600

Vitam ) VTtamnK pg. 8 Thlamn(\/tam_nBI),

pg_ : 8m§' y—-tant =32y tAt— (my

Br,, p{ itgpgin A (U5 B12__ YO 0.3 iacinmpg— ﬁv
Vitamin D, 1U ) _0
Vitamin E, U 2
Vitamin K, ug . 18
Thiamin (Vitamin By), g 180
Riboflavin (Vitamin By), yg 140
|Vitamin Be, g 160
Vitamin B2, Pg 0.3
INiacin, pg 1000
[Folic acid (Folacin), pg 16
{Pantothenic acid, g 1500
[Biotin, ug 3
Vitamin C (ASCO!’blC acid), mg p2
[Choline, mg 12
Iinositol, mg
Minerals
Calcium, mg |78
Phosphorus, mg 53
iMagnesium, mg B
firon, mg 1.8
Zinc, mg 1
{Manganese, Hg 15
ICopper, pg_ 175
llodine, pg 110
Selenium, pg 2.8
Sodium, mg 40
|Potassium, mg 108

hloride, mg 75
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10

15

FoI ic acid (Folacin), pg 16 Pant ot heni ¢ aci d, jig
'500 Bi otin pg 3 Vitam n C ~Ascorbic acid), ng .12

"Inositol, ng 16 Mnerals
woqml/b)%gxg Phosphor C@Cﬁ‘/l&gﬂn#gmssso

us, ng 53 Magnesi um ngy 8
11 8 Zinc, nmg i Manganese, pg .15 Copper, pg .75
lodine, pg .10 Selenium pg 2.8 Sodium ng 0 -

Pot assium ng 1108 ~iqri dﬁlaﬁglgi 18 WD 2004/ 093885

PCT/ US2004/ 008356 Exanpl This i s anot her

exoaip of aTﬁ@rumdn@trié.r aimplelolcl fordsia awhidbelastifesk can
In this case, is amlk-free, Iactosefree and

suke added é@thw ﬁaam it fson Milkafroe tlactose-fRe tandisugrosedree

TR SRS 35 BT AR b Bt

t OPm%bUee@byl Mrsadaom@son Ef(eonhpany amgm@brﬁmtedﬂnqmd h@ady-
concentrated and ready-to-use ids are water, corn

syteuisesiiguid or pewderaJine basgic (rweﬂaeaﬁ%tqn e ggyicentrated and

35801l Y fafor Bl S1BD ) vo iR 6 i con,

di ghyy ceconlats anddriglagisin sunflowerails), foy protein isolate, and less
than 1% soy' lecithin, mono-and diglycerides, carrageenan, vitamin A
palmitate, vitamin D3 vitamin E hydrochloride, vitamin B4z, niacinamide,
folic acid, calcium pantothenate, biotin, sodium ascorbate, choline
chloride, inositol, calcium phosphate, magnesium chloride, ferrous sulfate,
zinc sulfate, cupric sulfate, potassium iodide, sodium chloride, potassium
citrate, 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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10 palmtate, vitamn D3, vitam n E hydrochl oride,

vitam n. 1312, niacinam de, folic acid, calcium -
wgaqu)(,%glg%at e, biotin, sodium ascorbate, cholingcrus2004/008356

chloride, inositol, calcium phosphate, nagnesium

chloride, ferrous sulfate, zinc sulfate, cupric

sul fate, potass iumiodide, sodium chloride, potassium

citrate, potEatsleln Nufriert trforpationsfaminfanbFovmula

di lenite, L 15 t hi oni i ne,
E?clalrjm ffng?i [8045] Taﬁ'épalﬂgﬁéﬁ@éﬂééfri ents

qat ! for-mt-a——19- 20041 .
E’E:‘?’/S 5% 6 . Table ; Nut ri ent Wﬂ%ﬂ%’r\e?or
I nfa ' )ani (

Cal or{Pesteir{,pr mal Di |l ution) (5 fl ozﬁ!.?r otein, g 2.5
Fat, [ga . carbonydrate, g 10,6 gr, g 134
\Lf:tngl_' rbonY il O\t anin F_ 111 2 oK _.ng 8
Thi afWatgvigani n 131), 80 RibofHB¥n (Vitanmn
132) , [LifbI&AR ack,img! N B6, pg It B12, pg 0.3
Ni aciw.-é;ﬁ.“ﬁeﬁ——g‘ui re—acro{Fotacrn—pg—tt
Pant QMOS0 4 _og 500

Vitamin A, IU - 300

Vitamin D, 1U , 60

Vitamin E, IU _ 2

Vitamin K, pg _ _ 8

Thiamin (Vitamin B1), pg 80

Riboflavin (Vitamin B2), ug 90

Vitamin B6, pg | | 60

Vitamin B12, pg 0.3

Niacin, pg ' : 1000

Folic acid (Folacin), yig he

Pantothenic acid, pg 500

Biotin, pg 3

Vitamin C (Ascorbic acid), mg 12

Choline, mg |12

inositol, mg“w 16

Minerals

Calcium, mg 105

Phosphorusf?ng . 83

Magnesium, mg 11

lror;', mg - 1.8

Zinc, mg _ 1.2

Manganese, pg 25

Copper, pBg 75

lodine, pg 15

Selenium, ug 2.8

Sodium, mg 36

Potassium, mg 120

Chioride, mg 80
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Blotin, pg 3 Vitamn C (Ascorbic acid), ng 12
Choline, ng 112 1Inosilol, ng Mnerals Calcium nyg

W&%ﬂ#«ﬂk&iphorus my 83 M-kgnesium ng .11 Irp ' :
Zinc, ng 1.2 I\/anganese pg 25 Copper §1guggrcp4/c)(»ssst

Iod| ne, pg 15 Selenium pg 2.8 Sodium ny 36
Potassium ng 120 |Chloride, ng 180 20 WD

2004/ 09388-5 PCT/ US2004/ OOWI e 7 [0046] This
i s anot her exanple of an i ermul a t o which

| agopdersecan This ardiesthel Bxiipte 6R&R infahErdrRTURIKGwhich

easily 'digestible and balanced for ml k- sensitive
t odaiitelose can hesadded- i Bds aaele,dbﬁtfarmglams@aszﬂy qilgﬂattbje and

S0 L bR G 23% ok AR -
5' a@l'@ﬁ"tv%? rﬂomﬂﬁ@%v@f of motdm ppredresie. fbﬁio‘iidlers It also

proteins, vitam ns, and mnerals designed to help

ne@pntaifa:s et iren mﬂmomwutk lackgyradd & Otrmi@nnen&,o The

syt AaTar B8 AR %&o@%%ghyﬁs.l%ﬁﬂgn%%g LN HRR

i n@iéﬁilﬂ@@h&trﬁmnbhﬁeéds ot gPovAng todeler sy THE fsnhuﬁs:s marketed

veget abl e oil pal m ol ein. soy, coconut, and
ol Endektier mam@rérﬁaml@ Nextptap®:i 30y by Mead Johnson & Company.

10  The basic ingredients in the formula are: Corn syrup solids, vegstable oil
(palm olein, soy, coconut, and high oleic sunflower oils), soy protein
isolate, sugar, and less than 2% vitamin A palmitate, vitamin D3, vitamin E
acetate, vitamin K,, thiamin hydrochloride, riboflavin, vitamin Bg
hydrochloride, vitamin B+2, niacinamide, folic acid, calcium pantothenate,

15 biotin, sodium ascor_bate, choline chloride, inositol, calcium phosphate,
calcium carbonate, magnesium chloride, ferrous sulfate, zinc sulfate,
manganese sulfate, cupric sulfate, potassium iodide, sodium chloride,
potassium citrate, potassium chloride, potassium phosphate, sodium
selenite, L.-methionine, taurine, L-camitine.

20 [0047] Table 8 lists the nutrients present in ihe formula.
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i sol ate, sugar,
vitamn D3, vitamri

w&y‘?,ﬁﬁ}gﬁk%rl de, ribofl avin,

ni aci nam de,
pant ot henate, 15 biotin,
chl oride, inositol,

car bonat e, ne
sulfabie8. W!!“&Jﬂég

i odi de, sodi um chl or
chloride, potassium

E acetate,

m chl

@DF?'QP

Vit

cal ci um phosphat e,

e1or ég{ﬂnrtr
PN kit

and less than 2% vitamn A palmtate,

amn K, thiamn

vitam n B6 hydr OCth’r U$S004/008336
folic acid,

sodi um ascorbat e,

cal ci um
chol i ne
cal ci um
us sul fate, zinc
& e pot assi um
, potassi um
enite,

L- re{NUTRIBRTS aurine, L-camtine. 2Pet 9060 GalofiesE ©
i st NG Dilefihs Present in the 1pbindet (s tPoz)O
| nf o|PHR@BnIt or | nf ant Eorwl a (Ent ext Sten@
Sgazj Fatl gRI ENTS Per Prlogef:ﬁl ori SSB I(: dmal T A[,)l | ution)
Car b@a Y a]lyg,rété - - 1.8 cacT oy
_720%‘1 aﬂmnq \/JtamnA 111300 \4 inDe LU GQ
Vi t aftiinolgjc acid2mg/itanin K, pg 8 THAR n (Vitann
131) V,sz Riboflavin (Vitamin 132), pg 90 Vitamn
B6, | a ’ 110 0 B =2 AP 0§ BV A afEAy PY 1000

Vitamin D, iU 60

Vitamin E, 1U - 12

Vitamin K, pg 8

Thiamin (Vitamin B1), pg 80

Riboflavin (Vitamin B2), pg 90

Vitamin B6, pg 90

Vitamin B12, pg 0.3

Niacin, pg 1000

Folic aci?:i‘ (Folacin), ug 116

Pantothenic acid, Hg {500

Biotin, pg I3

Vitamin C (Ascorbuc acid), mg 12

Choline, mg |12

Inositol, mg 17

L-camitine, mg 2

Minerals

Calcium, mg 115

Phosphorus, mg 90

Magnesium, mg 8

Iron, mg 11.8

Zinc, mg 1.2

Manganese, pg 25

Copper, ug |75

lodine, pg 15

Selenium, pg 2.8

Sodium, mg 48

Potassium, mg 150

Chloride, mg 100
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Folic acid (Folaci n pg 16 Pantothenic acid, pg :500
Biotin, pg 3 Vitamin C (Ascorbic acid), ng 12

wdSRhhdgss M 12 Inositol, ng 17 L-carnitine, Jo8udensm083se

10

15

20

25

n| aC| nam de

nerals Calcium ng 115 Phosphorus, ng 90

Magnesium ng lron, ng 1.8 Zinc, ng 1.2 Manganese, pg
25 Copper, pg 75 lodine, pg 15 Selenium pg 2.8

, Sodium ng 48 | Pot assi % FaTla-rilge-' ny
100 22 WD 2004/093885 P 08356 Exanple-8
[ q003aB] Lact uLa&elmduebala&b addied! ta multivitamin oamitimeror

other, nutritional | enents. , For exanple, it .
D dtioRAppIentss | 1" SYARIS, ehgy bF SU0PEIRHAN VI-SPI®

e, P vvsogg W4 TbBs, PO V5ol ERbiNalle Fabidts

ewa ets

s mygﬁmw withrkoet euembmndblém memmwtmmpm;upmbmems |
i ngr edi

f |r39618t§%wd{‘]8%¢ Jeb\éﬁ

Vi - Dr
v Gompsgy, Lihe Borefioris Tpg Rly-Vi-Soi®

ea&aénﬁ.cﬁnaggptétﬁg coRir (bakaiibly, £2E81bi6 akif Fefous
sulfate (as a stablhzer for vitamin By3), glycerin, niacinamide, polysorbate
80, riboflavin-5-phosphate sodium, thiamin hydrochloride, vitamin A
palmitate, vitamin B6 hydrochloride, vitamin Bz, vitamin D3, vitamin E
succinate, water. The ingredients for Poly-Vi-Sol® with Iron Drops are:
artificial flavor and color (caramel), ascorbic acid, ferrous sulfate, g_lycerin,
_niacinamide, polysorbate 80, riboflavin-5-phosphate sodium, thiamin
hydrochloride, vitamin A-palmiiate. vitamin Bg hydrochloride, vitamin Ds,
vitamin E succinate, water. The ingredients for Poly-Vi-Sol® Chewable
Tablets are artificial flavor and color (Yellow 6, Red 40, Blue 2), ascorbic
acid, dextrates, folic acid, magnesium stearate, niacinamide, riboflavin,
salt, silicon dioxide, sodium ascorbate, sugar, thiamin mononitrate, vitamin
A acetate, vitamin Bg hydrochloride, vitamin B,y, vitamin D3, vitamin E
acetate. The ingredients for Poly-Vi-Sol® with Iron Chewable Tablets are
artificial flavor and color (Red 40), ascorbic acid, cupric oxide, dextrates,
ferrous fumarate, folic acid, magnesium stearate, niacinamide, riboflavin,
salt, silicon dioxide, sodium ascorbate, stearic acid, sugar, thiamin
mononitrate, vitamin A acetate, vitamin Bg hydrochlonde -vitamin B2,
vitamin D3, vitamin E acetate zinc oxide. '

[0049] Table 9 lists the vitamin contents for each of these

multivitamin supplements.

23



80,

hydr ochl ori de,

vitamn A 10

pal mtate,

ri bofl avi n-5- phosphate sodi um thiamn

vitam n B6

wohisl@sdysori de, vitamn B12, vitamn D3, vi tamﬁt%sztmmossaﬁ
succinate, water. The ingredients for Poly-Vi-Sol @
with Iron Drops are: artificial flavor and coI or
(caranel ), ascorbic acid, ferrous sulfate, glycerin,

ni aci nam de,

.sodium thiamn hydr

ochl or

itamn A pal

pol ysor bat e 80y Hé)gfl avi n- 5- phosphat e

Igbles

nmtate,

10

15

\S“Fé!v-w%mﬁmﬂltﬁﬁf&rﬁm Sapplementn D3, 15 vitamn E
tetr—T1e | BPSTEETH'R &%ﬁmﬁr a‘ﬁ'let)
(el Bl u ﬁﬂhq%c With o tl ,
fcﬂ égm?&’%&ﬁg?sum:st ar'%f romi By’d\ﬁén?g'argilron Dv**
rWi@éd‘ﬂWA”lU sal't, silleop di pp50dd106@Bo0M a428002a(50
P = HTTT TTOTTOTIT L e, V T4l cl dal
:}Y&M&M*dr-gehm b i ng q a-m-ﬁ-n—ggo - 100
vilYdamin E. B acetate. Phe | noédi’ 1oQ }%r PolNov; - |80
SqVigamirt G, mgn Chewabl85Tabl ef3§ ar daOOqﬁﬂl ficilg0 fl 4100
CL: ToTel ey o 20), asgorbrc RBerd,l- CU.BC OX1[@8 ~ I75
d . ; =t < : T I Ty |. ] 9]
S DNAMNRL MG, o par Do TOUI.05 o 4105 "'70
difdibotlayins o8y um ascor i, st Khbi 418@§H2 sugdi.2 |70
t ffRein) pygnoni trate, vigtam n |8 acd1e0§13.5 13.5 |68
vi H'{ cnlor|0_04V|ta[B§|t - 11345 wt_gg]g'l%%
N \Altamn, 12, V80t ent < 8 eachlot 4300145 i4:8 276
sfipph,amgnt s. 23 WD 200/ 09388H 0RCIBTUSP004/ 004886+ |67
T30bEpét, y- VI - Sol @ N ful tivitpn njSuppl ement |®@ops |53
(1 % RUAS R A 0 Il - 90
F ng _ ettt =DVt .W'l‘gv’** 5%,
Vilsgasn A | U 1500 15080%A012 1500]f50's Vi {e00's D,
1% 400 400100400 1400 100 Mmaniln El JU 5 3 1100115
15 50

»

Percentage of Daily Value (DV) for Infants.

Parcentage 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

o

[0050]
invention may be practiced by those of ordinary skill in the art, without

These and other modifications and variations to the present

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]
limitation all papers, publications, patents, patent applications,

All references cited in this specification, including without
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.Vitamn C, ng .35 35 100 60 60 100 Folic acid, ng -
'0.3 0.3 75 Thlan1n my. 0.5 0.5 100 1.05 11-05 70

w&zhﬂfobs’mkn my .0.6 0.6 1100 1.2 1.2 70 N aC'ﬂCﬂiﬁgzcmloossﬁﬁ

8 8 100 13.5 13.5 68 Vitamn B6, _ ng. 0.4 0
100113.5 .13.5 68 Vitamn Bl2, pg 2 - 100 4.6 4.5 75
| ron, ng 10t 67 - 12:t* 67 30pper - 0.8 53

.. . | : !

e, 6, oo S B Hogh,
Pep@sitiﬂfg@g ﬁ:mﬁal&&tlb&svpétiedb&é) aﬁdﬂhéﬂikél areanetebliihcorporated
4 or nore years of .t From 50 fer ous sul fate

hely egteeangesinto: this sneemcaﬁgon mh@userftu ?@m:psuon of the
Th
prr%ggrngesg%*ﬂah gﬂgéﬁaé&&ﬁ&fégv & ﬁé@féir%b' Bsk8ridiE made by
orhiefrautheis and no admeission, is wadethat aﬂwpefetrenge bDDBlIﬂJtES prior

spirit and scope of b ese i nventio
oAl ApRIEARES| rasesvest £ idhit i challengs %%Jéa%ﬁaprp,?mnencv
I uld be understood t hat aspects of
ﬁgqagfhgggegnggggﬁents m ght be interchanged both in
mhole and in part. Furthernore, those of ordinary 10
skill in the art will appreciate that the foregoing
description is by way of exanple only, and is not
intended to limt the invention so further described
in such appended cl ai ms. Therefore, the spirit and
scope of the appended clains should not be limted to
the description of the preferred -versions contained
therein. 15 [0051] Al references cited in this
specification, including without I|imtation al
papers, publications, patents, patent applications, 24
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WO 2004/ 093885 PCT/ US2004/ 008356 presentati ons,
texts, reports, manuscripts, brochures, books, - '

wo Méilobsgs POstings, journal articles, periodic@cgyyspaghoossse
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the |i ke, are hereby incorporated by reference into
this specification in their entireties. The discussion
of the references herein is intended nerely to .

suwpgé-'ﬁg éﬁﬁllﬂﬁﬁefg:i ons made by 5 their authors and:

no—en ' that any reference constitutes

prior #t. Aopethadic inkibitingeRotavinuisghtectionci anirmaber

the accuracy and perti Benc of the i te‘grl‘ r%I ey ences. 2
2 uinRD MeliS {0 SeYBMA!Sy theJD BrisifgAe agranstialion to the

! %ahrﬁam %R@ﬂgeﬁv% P*Htﬂiméqﬁf fo@l‘!ihhiﬁtiﬁg?%ﬁ‘gfdrﬁ%f Mctulose.
ani nal , or uman cells 1 n mammal s, the netho

conpri s2ng t Mheadethudsofrclainon wiversire lactalosalis abdrinistered to
effective Rotavirus,infection-inhibiting amount of

| giidren @gesfive ofuRder: hod of claim 1 wherein

l actul oge is ' h'ifé% ' fik WA

under . o§3 Tr@g%tat]o oﬁa%wﬂn@% mgﬁtﬂ&?’géf él ggelsitesred as
admarhiof aenedtiasal graductof a nutritional product. 4. The

met hod of claim 3 efein th utritional , product is..
10 sl et cd APGMEHEIA Girerim ¥ urfiogal Brodd is
f ofglbbtadd, ffrgrw Y- gBup @oilisting df askaheformiiavRIIddE on Formhia,
juice, ml yogurt, and fermented product. 5. The

retoddierstbeverage 3frulh iriee mmilkeyagurt, iandiesmentedpradua.

nfant $or ke enplfolnRe Moy iR Ableahel Brddlfe s

nmehbod f6fmalaai m 5 wherein the infant fornula conprises
fats in an anpunt from about 3 to about, 7 1 00 kcal

/
of forn®i a; AheteeOd ¢f claim giwheren thainiant forulay)is
abr%ﬂi iq gré};lcgp‘ kiha! of formula; carbohydrates in an
a E ?r m Po

noun about 16 g/ 100 kcal of formula; :
vi t am nB. and The methedadfsclaim 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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8. The nethod of claim 3 wherein the nutritional
product is selected fromthe group consisting of

w@_%‘o‘-&ﬁbﬂ@by food, candies, cookies, and gel atigesysios/008356
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method of claim1 wherein |actulose is
adm nistered in 25 liquid drops ‘powder, pills,
capsul es, tabI ets, | ozenges in conmbination wth

vi tani ngy. C'prﬁp(gg{, %lr@rlgﬁué#éj ne%ﬁ‘ g%rﬂmgflve to

of lactu ose S

of inhibityRotavirns lrifecﬁdmlut 450 myg per. kg of body \NEI ght
30 11. The met hod of c¢laim 10 wherein the a
| act ul o83 i sThagemrasitigneompasingdaciulosensf CHD 'rnﬂg vmerem

w0 BB R BBRRPRAEL s 0,7 A Composi b1 on
conpri si4g | Thé conyositioreof claiminG whdreirt theentitational product is

i nhi b| t '5 ot avjrus infection. 13. The conposition
capinfan §™HR ul ose of claim 12 wherein the

CONpOSi {4 0N Yhg fhidHi fdngriu%‘ 8f clBIrRA4CWhereird the mula is for

conposi tion of clalm wherein the nutritional

prprdterm mﬁantan infant formul a 15. The infant fornula
of cl ai hefor ais f reterm

"nt ant 51616, The intaft katfuplain g5 tuRber Boifisia ARA and
cqmnp\i_si ng ARA and 10 DHA 17 The conposition of
claim 12 wherein the amount of l|lactulose is from

about 115 ngThe cormpasitiasoefclam dRiwheareibihe: ameontef leetulose

e o afhut LRy o X QERATES BBy LAS nRL b o of booy
Pavei gt.of body wei ght to about 100 ng per kg of body

wel ght "18.  The composition of claim 12 wherein the amount of lactulose
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
live cultures of microorganisms selected from the group consisting of
Lactobacillus and bifidus bacteria.

21. A composition comprising lactulose in an amount effective to
amelioréte diarrhea in infants, toddlers and children.

22. The composition comprising lactulose of claim 21 wherein
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. '

25. The infant formula of claim 24 further comprising ARA and

DHA.
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19. The conposition of claim12 further conprising
ol i gosaccharides. 20. The conposition of claim 12

w696«hh§588-9°”pr' sing one or nore 20 live C“”“r‘i'iw%sfzmwoossw

10

croorgani sns selected fromthe group consistin
Lact obaci | lus and bifidus bacteria: 21. A conposition
conprising lactulose in an anobunt effective to

2o ThebonpdbeanPeaih  Flam 4 Meieh B fidinfiBetulose
§fﬂﬁ]rﬂ ab%%t tihg n?s?BEPﬁgtdf DRy walghtior AbGRVB0 RigPEEkg of body

e conposition of claim22 mhereln t he
nuWe@mnonaI product is an infant fornula. 24. The

ipre{"‘Qtr é?ﬁ?ﬁlkﬁs"&gﬁb@% i R whareln b Reb ¢figgtulose
f Uistesth i SerA orbetly Refsht 3 abdit 300G PeF&g of body

PCT/USZOO4/OO83 The conposition of claim?2
wheeight t he amount of |actulose is from about 1. 5

Pel ons 28, e Ehfifiosiion B Slsim 2 ryrfBarimitsifio, Egdy

amgkﬁgagghgﬁgéglose 5is fromabout 5 ng per kg of
body” wei ght to about 100 ﬁfer é( of body

vei ght
28.  The28onpddiet¢ampesitien A WW‘SM‘@W o mpre live

ConiRTER R RiG{TpanEms pRoERmRoH B Bl oA of

N cactobgeiius emdskifidas bdcleriam t he group consisting of

Lact obacillus and bifidus bacteria. 28
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