WO 03/ 011055 PCT/ EPO2/ 08336 1 Nutritional Conposition Preventing Bacterial
Overgrowt h The present invention relates to the use of a nutritional
conposi t iwo poewsnt i ng bacterial overgrowth, bacterial tramgipoved3son and
therewith Iinked disease |like 5 necrotizing enterocolitis, bacterial
transl ocati on septicem a and/ or reduced availability of nutrients. The
present invention also relates to a nethod for prevention or treatnent of
such condi tNatitiomak CeanpgsitiondP veventing Biecterinl @vergpowtlpWt h of ten occurs
in preterminfants, critically ill patients and elderly and is one of the
maj or caus of life-threatening events |ike necrotizing enterocolitis,
bacterial tHaihoresent inyentispralalesite theuse ofi aceatridional sbmposigionf prewsntimnt s.
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di sadvant a to the host ven 1 n se of 20 probiotic
certain Lag’?gg%g"qq %&S?Qﬁqtdﬁéﬂg%ﬁg?ﬁ?@ﬂp&rai ns that may have a
beneficial inpact to the host if present in the large intestine. WO

200022945 %g%ngg?&%@& reports a new protein isolated from mlKk

whi ch has antii1n ory, antibacterial and antiallergic properties and
is 2 therefore useful for preventing and treating inflammtory bowel
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col I ect ed P a4 43 Opeiof the dpgjoy savses afHiferthreatenipaavents like necrotizing
physi cocheshteabcalitis, bbattegial atraryl eatioh| aptiteie Vald ir8uddie aVadaBii9" o
enteric bgeteria fromthe intestine into other organs. JP 05304929

( MORI NAGA K'I'ND CO LTD) discloses a way to i nprove abnormal bacteri al
corrpd§i tions of human or aninmal intestine flora. The liquid or 35 fluid

fo0d accor B M arliRt ABARAOFPLEQBIA SerBRVES tabfehf ffaf WlualliP 1) FARIBE

ﬁw l%rge intestine start to immigrate through the ileocecal valve and colonize the

ileum. In a later stage, even the jejunum may be invaded. In general, colonization

of the small intestine by bacteria is disadvantageous to the host, even in case of

20 probiotic bacteria like certain Lactobacillus or Bifodobacterium strains that may
have a beneficial impact to the host if present in the large intestine.

WO 200022945 (SOC PROD NESTLE SA) reports a new protein isolated from
milk which has antiinflammatory, antibacterial and antiallergic properties and is

25 therefore useful for preventing and treating inflammatory bowel disease, Crohn's
disease, ulcerative colitis and other diseases.

JP 08059500 (MORINAGA MILK IND CO LTD) teaches a new mixture of
peptides collected from lactoferrin  hydrolyzates which has specific

30 physicochemical and biological properties of preventing the migration of enteric
bacteria from the intestine into other organs.

JP 05304929 (MORINAGA MILK IND CO LTD) discloses a way to improve
abnormal bacterial compositions of human or animal intestine flora. The liquid or
35 fluid food according to JP 05304929 contains bovine lactoferrin.



2 In general, protein hydrolyzates are well known and they are utilized in
liquid formulas mainly to decrease allergenicity of the correspondi ng
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nutritional formulas for people with all2ergy against antigens of mnilk
proteins. 5 To date the problem of bacterial overgrowth s tackl ed by a
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present i n\seveﬂembnchmhsasses t he problem of providing nutrition to
a-patient suffering frombacterial overgrowh or translocation in the
I ntestine and other 35 diseases that are closely |linked or, direct
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20 procedure, which has at the same time nutritional value and which does not
include side effects related to a drug therapy. In this sense, there is also a need for
a mild treatment, which does not interfere with bacterial growth in the colon,
where it is desirable.

25 After all, there is a need for a nutrient for the manufacture of a nutritional
composition for suckling mammals, which promotes an intestinal flora pattern
similar to the one present in mammals fed by their mother.

There is also a need of providing such nutrition based on unobjectionable and
30 utilized food products instead of medication or in general pharmalogically active
substances.

The present invention-addresses the problem of providing nutrition to a-patient
suffering from bacterial overgrowth or translocation in the intestine and other
35 diseases that are closely linked or direct consequences of bacterial owergrowth.
The present invention also has the objective to provide the nutrition on the basis



WO 03/ 011055 PCT/ EPO2/ 08336 3 of unobjectionable and nutritionally

val uabl e and advant ageous nutrients and food. It is also an aimof the
present iWO@abIWASto provide nutrition to a patient suffePCREPIBIE3B8OM
bacterial overgrowh reducing the use of pharmaceutically active substances
to the | argest possible extent. Summary of the Invention 10 Remarkably, it
has been fo { speckfic pro at es vent bacter] al
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treating badtisralsg amaimefdhe premetmnhom@ pm\edemutmitmm to haatient shffering
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est abli shing a bal anced and/or favorable intestinal flora pattern. In a

third aspec i nvention provides a nethod for prevention or

t r eat nent o$uBHPf'E§ 03%5835 ﬁWz‘h or bacterial translocation, which
conprises 25 adimnistering a nutritional conpositi on corrpri sing protein
hydr okyzat e orith p ent 4 vent | vi.des a net hod
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of the present invention ist I't ‘provides a sinple, readily available

and i nexpensive-.-nmeans for effect ively preventing or treating bacteri al
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val uabl e t dredting dactenial m&ﬂi@@ﬁ&m&ﬁfﬂg%ﬂé@%&fiﬁs dacterial translocation
septicemia and/or reduced availability of nutrients.

In a second aspect the invention provides the use of protein hydrolyzates for the
20 preparation of a nutritional composition for promoting or establishing a balanced
and/or favorable intestinal flora pattern.

In a third aspect, the present invention provides a method for prevention or
treatment of bacterial overgrowth or bacterial translocation, which comprises
25 adiministering a nutritional composition comprising protein hydrolyzates.

In a forth aspect, the present invention provides a method for prevention or

treatment of necrotizing enterocolitis, septicemia and/or reduced availability of

nutrients, which comprises administering a nutntlonal composition comprising
30 protein hydrolyzates.

An advantage of the present invention is that it provides a simple, readily
available and inexpensive means for effectively preventing or treating bacterial
overgrowth in intestine and other pathogenic conditions related therewith.

35
Another advantage of the present invention is that it provides prevention of
bacterial overgrowth and at the same time is nutritionally valuable to the patient.



Yet anot her advantage of the present invention is that it is particularly
suitable for preparing liquid formulas, for exanple enteral formulas. 5 In
the figurwe,03®i®s5s 1 shows the nol ecul ar wei ght (MAN di striPolitEPOZI08386 t he
protein hydrolyzate useful to cary out t4e invention. Bars represent the
percentage of the total area neasured at 220 nmthat corresponds to the

I ndi cated MW range. The line 10 represents the cunul ative size distribution
(Y% area vs MW . The nedian of the MWis at 475 Da (=MD 50% . The peptide
profile was Yisamnsernadventageeat thes prosenti ipvepkion ds thatcit ib ipguiicularly suitable
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aci ds of known nol ecul ar wei ght (standards). At the wavel ength of 220 nm
pepti dg bOM%@ﬁgﬁﬂJsl as aromatic rigns of sone ami no acids are detected.
The vertical axis of figure 1 are naned "% area at 220 nnt, which reflects
the 20 fact that the irregular surface of the chromatogramis divided into

vari ous 3 _eFig'.OhshO\baanicfaélﬂerl wel t(MW)tc'lgff?ib%j:riﬁhhﬂ‘ ﬁfeafsf Wifﬁshytﬁ‘ﬁfﬁa@c?_e
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anal ysi ng npleasutedr atv@2¢mm thast cotvesponds ta5hEi mdicatet OMEWERrese0 UEké Hlire
count gpin j&i ' . - At t | r o \VF

C s 0y ont Fpiestts WEHTARKESIHT dRiribRisy (% ol va DAY, TR Bkatdfof the.
definiti on MWolRatd¥> I (EMIBE090) i 11 ed and striped bar, respectively).

Average Standard Errors (SEM values are presented. Wthin the same 30

i nt esti nal ment,,.different letters nean signjficapt differences. Fig. 3
shows Ent er@ﬁgc@?ptﬁ%m Lepdfagi f‘§s°§%‘i ‘&(ﬁFZ&négP lwﬂ%glbl’%f.%mﬁnﬁ? Bquitbws
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bonds as well as aromatic rigns of some amino acids are detected.

The vertical axis of figure 1 are named "% area at 220 nm", which reflects the
20 fact that the irregular surface of the chromatogram is divided into various
sections, based on the retention time of the standards, each one corresponding to
a range of molecular weights. The surface of each section is divided by the total
area (100%). It is a standard procedure for analysing molecular weight
distribution.
25
Fig. 2 shows Enterobacteria counts in jejunum, ileum and cecum of rats fet by
their mother (MF, transparent bar) or with artificial diets (degree of hydrolysis
(DH, see definition below) 0% and DH 30%, filled and striped bar, respectively).
Average + Standard Errors (+SEM) values are presented. Within the same
30 intestinal segment, different letters mean significant differences.

Fig. 3 shows Enterococci counts. Details see explanation of fig. 2.

Fig. 3 shows Lactobacilli counts. Details see explanation of fig. 2.
35



5 only". Wthin the context of this specification the word "bacteri al
overgrow h" also refers to conditions of illness, malaise or indisposition
rel at ed twoms/0bwsfig t he consequence of bacterial overgr oRCR/EPBHER3BEEM a
and reduced availability of 10 nutrientsSmay serve as exanples of such
consequences. Wthin the context of this specification the abbreviation

oeno o5, nOFREBHR oG eSBauhe et Ter© e perceniage o

a-NH2-nitrogen with respect to total 15 nitrogen (the anount of nitrogen

that is in « er. a
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according to The use of the present invention may be produced according to
comon practice. Suitable conpositions are known for other purposes, for
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quality protein source; for exanple mlk protein, whey protein, casein
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PRODUI TS Nesfarefo giextensively hydeslysest wpb)qu}g a partlcul arly useful
hydrol yzate. In exanple 1, under subtitle "Hydrolyzate 3", of

20 - Nutritional compositions according to the use of the present invention may be
produced according to common practice. Suitable compositions are known for
other purposes, for example nutritional formulas for individuals suffering from
food allergies as for milk protein or soy allergies. In general, the ingredients of
the nutritional composition may be mixed in a dried form and then reconstituted

25 in water, for example under stirring and/or heating.

Hence, any suitable protein source may be used for the production of the protein

hydrolyzate according to the invention. Preferably, the protein source is a high

quality protein source; for example milk protein, whey protein, casein protein,
30 soy protein, meat-, fish- or pouliry protein, or mixtures thereof may also be used.

More preferably, in an embodiment of the present invention the protein
hydrolyzate is a milk protein-hydrolyzate.

35 Preferably, the protein hydrolyzate is a whey protein hydrolyzate.



this reference, the process protocol as well as an analysis of the
resulting hydrolyzate is given. 10 Preferably, in an enbodi nent of the
present iwoeabiws; a degree of hydrolysis (DH) of the pr@®ceiRrohysisol yzate
is higher than 10% Preferably, the degreé of hydolysis is higher than
20% nore preferably it is higher than 30% Preferably, in an enbodi nent
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may be used, Preferably, the prot drolyzate is the“only source 0
protein of hydrolysate is giygn. conposition. 30 The protein source preferably
provi des about 1 to 50% of total caloric value of the nutritional

conmposizt i on r ref er abl it praovj,des 10 to 30% total cal oric ,val ue of
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triglyceri dexdrobisis of 30% anepnsr e mjeipait ofethe protaimmaatterhis present in
the form of dipeptides. Also tri- and oligo- and polypeptides as well as free
20 amino acids may be present, however to a smaller extent as far as the number of

molecules is concerned.

A protein hydrolyzate according to the present invention is also commercially
available. For example, the whey protein hydrolyzate Lacprodan® DI-3065 of
25 Arla Food Ingredients Ltd. may be used.

Preferably, the protein hydrolyzate is the only source of protein of the nutritional
composition.

30 The protein source preferably provides about 1 to 50% of total caloric value of
the nutritional composition. More preferably, it provides 10 to 30% total caloric
value of the composition.

The nutritional composition may also comprise a lipid source. The amount of the
35 fat or oil component may be adjusted to circumstantional factors, for example the
condition of the patient and the presence of other diseases. The fat source may
provide from 0 to about 50% of the total caloric value of the composition.



i pids may consist of saturated, unsaturated, nono-, di-, tri- or

pol yunsaturated fatty acids. Unsaturated fatty acids may be n-3 or n-6
fatty aciwe.0300103he nutritional conposition may al so conpPCITEPA2/08336

car bohydrate source. The carbohydrate cohponent nmay provide 5 to 90% of
the total caloric value. Preferably, it conprises 20 to 55% nor e
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patient, :ilt e plant extracts may or €exa
known to h ficial effect on gut flora, constipation, d| arrhoea and
the like may be added. Exanples are fennel, vervain, 5 green tea, mnt

extragt. Prghl kS ft'hle)trn%%ﬁtlonaqncompds&loﬂ gnay comprise dietary fibre. Any suitable
source of fibre may be used, depending on the circumstantional needs of the

patient. Hence, soluble and insoluble fibre may be used, either alone or in
combination. The soluble fibre may be a viscous fibre or a non-viscous fibre or a
combination thereof. Possible sources of soluble fibres are guar gum, xanthan

25 gum, gum arabic, pectin, B-glucan, inulin or mixtures of these. Suitable sources
of insoluble fibre are hull fibres from legumes and grains; for example pea hull
fibre, oat hull fibre, barley hull fibre, and soy hull fibre. However, any suitable
source of insoluble dietary fibre may be used.

30 The nutritional composition preferably includes a complete vitamin and mineral
profile. For example, sufficient vitamins and minerals may be provided to supply
about 75 to about 250% of the recommended daily allowance of the vitamins and
minerals per 1000 calories of the-nutritional composition.

35 Various flavours, sweeteners and other additives may be present. For example,
emuslifiers may be used.



The nutritional conposition conveniently has an osnolarity of about 180
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20

With respect to the method of prevetion or treatment of bacterial overgrowth, or
the method for prevetion or treatment of therewith associated diseases according
to the present invention, the protein hydrolyzate preferably is the only source of
proteinogenic matter. In an embodiment, the proteinogenic matter of a standard

25 nutritional formula or of a food product is partly or totally replaced by the protein
hydrolizate as defined within this description.

The nutritional composition may be produced according to standard practice; for
example, by blending together the protein source, the carbohydrate source, and

30 the lipid source. If used, the emulsifiers may be included in the blend. The
vitamins and minerals may be added at this point but are usually added later to
avoid thermal degradation. Any lipophilic vitamins, emulsifiers and the like may
be dissolved into the lipid souree-prior to blending. Water, preferably water
which has been subjected to reverse osmosis, may then be mixed in to form a

35 liquid mixture. The temperature of the water may be conveniently about 50°C to
about 80°C to aid dispersal of the ingredients. Commercially available liquefiers
may be used to form the liquid.



5 carried out by steaminjection or by heat exchanger; for exanple a plate
heat exchanger. The liquid m xture nay then be cooled to about 60C to
about 85GyoOfeswiwzanpl e by flash cooling. The |iquid m xteCa/EPS2/04386
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may then be further cooled to add any heat sensitive conponents; such as
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prot o)) hydria?)litzrseaglfdy then be cooled, for example by flash cooling, to a temperature of
about 75 to 85°C. The homogenized mixture may then be further homogenized,
cooled to about room temperature and filled into containers. Suitable apparatus

for carrying out aseptic filling of this nature is commercially available.

25 For a product in powder form, the homogenised mixture is dried to powder; for
example by spray drying. Conventional procedures may be used.

The nutritional composition may be used as a complete or a supplemental
nufrition for patients suffering from bacterial overgrowth in the intestine,

30 bacterial translocation, septicemia and reduced availibility of nutrients. This
diagnosis is often made with preterm or term newborns, infants, critically ill
patients and the elderly. Furthermore, the nutritional composition may be used as
a complete or a supplemental nutrition for preventing or treating bacterial
overgrowth in the intestine, bacterial translocation, septicemia, and reduced

35 availability of nutrients in preterm or term newboms, infants, critically ill
patients and the elderly.
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fractions, for 5 exanple di-, tri-, or tetrapeptides, has the consequence
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be construed as limiting the subject matter of the present application. Percentages
and parts are by weight unless otherwise indicated.

20
In the example a rat model is used, which does not reflect the identical situation
found in humans and the results of which are therefore not directly and
unequivocally transferable to humans. However, the model is selected on the
basis of scientific research that acknowledges this rat model for studying the
25 impact of nutritional interventions on immature digestive systems, like that of
preterm babies, new-borns but also patients with digestive problems.

Example: Effect of the protein source (intact vs. hydrolyzed whey protein)
on the intestinal flora pattern of artificially reared suckling rats.

30
METHODS

Animals and Diets
35 Sprague-Dawley rats were used in this study. Breeding mothers (purchased from

Charles River Laboratories, Wilmington, MA) were housed individually in
plastic cages and maintained under a 12-h dark/light cycle at 21 &+ 1°C. Animals



and tap water. At day 4 after birth, 18 suckling rats were distributed into
2 experinmental groups and then gastrostom zed and artificially fed for 10
days. TerwoOloBwi®simt es served as nother-fed control. 5 D @CI/EPANISIB S were
fed with two experinental m |k formnul as, 1ﬁavi ng the sane conposition but
for the protein source (table 1): 100 % i tact whey protein (DH 10 0% and
100% ext ensi ve whey protein hydrolysate (DH 30% . The nol ecul ar wei ght

di stribut i oha@ﬁaemcasmtcemomemuy@%tlﬁou@/ﬁmqm éfl&ufahglﬂélaﬁé 13@9%?% .1‘5‘1

Conposi tion he eni or S ren
f eedi ng DH 6?%35130 gé?ofb‘érﬁaybaoa gu ﬁDﬂ-gggl %ng gts F?‘éﬁfeP@lSﬁil@Medzlrﬁg 3
(2 59t g Cg;:@xpﬂmnentaiz gtdupy dhditheg ga&ryﬁoﬂil%e%argcgaﬂbﬁcé%ﬂ;y @eédh f<;§r ir?leiagf ’5%,1
conti nue ﬁgi] n i g g ol ester ng
25 ny LECIlt I'n %e%p%al n)lﬁg&gﬁ'%dgg % Car bohydrate Lactose 2.2 g 2. 3g
(Lacto%e fromprotein source) (0.33 g) (0.25 g) Vitamns Teklad vitamn

mxture # Opgds 0.33 g 400603 Supplenental vitamn 50 ng 50 ng m xture4

Animals were fed with two experimental milk formulas, having the same
composition but for the protein source (table 1): 100 % intact whey protein (DH

10 0%) and 100% extensive whey protein hydrolysate (DH 30%). The molecular
weight distribution of the protein hydrolyzate is shown in figure 1.

Table 1. Composition of the experimental formulas employed during the artificial

feeding
DHO DH 30

Protein

DHO' 83g

DH30? A 100 g

Fat

Palm oil 259¢g 259g

Coconut oil 2.16 g 2.16 g
s Soya oil 1.73 g 1.73 g

Table 1 (continued)

MCT oil 129 ¢ 129 ¢

Cormn oil 087¢g 0.87¢g

Cholesterol 25 mg 25 mg

Lecithin (topcithin) 033g 033 g

Carbohydrate

Lactose 22g 2.3g

(Lactose from protein source) (033 g) 0.25g)

Vitamins

Teklad vitamin mixture # 033g 033 g

40060°

Supplemental vitamin 50 mg 50 mg

mixture*

Minerals



M neral s WO 03/011055 PCT/EP02/08336 12 1 N NaCH 3.33 m 1 NKOH 1.67 m
Ca (lactate)2 0.258 g Naz2HPO4 0. 167 g Cal ci um gl ycerol phosphate 1.02 g
1.02 g My604/08@53y 83 ng CaCl2 55 ng CuSM4 sol ution (30Pew/EPI/0B3O5
0.05 M FeSM solution (30 ng/m ) 0.083 1? 0.083 mM zZnS™4 solution (38
nmg/m) 0.117 m 0.117 m WSO solution (10 ng/m) 0.006 mM 0.006 m  NaF
solution (10 /m) 0.013 M 0.013 M KI solution (10 ng/m ) 0.015 m
0.015 M DININIQH water 91.3 nl 91. B.BBmProtein (g/100 nl) 6.7 6.7 Fat
(g/100 m) Q.ﬁlgé;%ﬁ Car bohydrate (g/ 1096715)11 2.5 2.5 Energy content (Kj/100
m) 494 494 | =_Intact whey protein obul al 80, Meggle, CH); 2 DH30=
Ext ensi ve whdylagtated2n hydrol yzate (F0.358%): 3 Harlan Tekl ad, Madison, W,
USA; 4 Ri vONa2HPD416.7 g/ Kg), niacin {2 g/ Kg), pyridoxal (13.9 g/Kg),
i nositol (929,4 g/ , and ascorbic aci'd s6diumsalt (14.0 g/Kg) 5

Experi ment a alfrlngég&emﬁm phdigures udd@gn this di@R gcol were revi ened

and approveMg804he Animal Care Conm ggﬁf%at t he lg@ix%igrsi ty of Arizona.
Four day-oléamkl ing rats were anestg tized and gastrostomi zed with a
pol yet hyl en nula with a hook-shapee® Mg end (PE-20, O ay Adans/Benton

Di cki nson a0uSO4 solRtoni(BPang/miIN]) . F@.05miIng posy.eshgl cal recovery, which
I ncl uded a . wei ghe d the val f artificial
formula to %eﬁb%l%@?}u?%ﬁ‘@ﬁ%ﬁﬁl I caﬁ'@g?zﬁ't:d to ﬁm approxi mat el y
35-37% of bEAyOdasolpiion£38 axg/mlper i 0d0.1Pdmsl wer e pllGedli n  pl astic cups
and f1 oat edvinSGu 39kttt @0 Mghhn| o7 tHBogwrAt i on gfgdghg; f eedi ng study

NaF solution (10 mg/ml) 0.013 ml 0.013 ml
KT solution (10 mg/ml) 0.015 ml 0.015 ml
Distilled water 91.3 ml 91.3 ml
Protein (g/100 ml) 6.7 6.7
Fat (g/100 mi) 9.2 9.2
Carbohydrate (g/100 ml) 25 2.5
Energy content (Kj/100 ml) 494 494

" DHO = Intact whey protein (Globulal 80, Meggle, CH); > DH30= Extensive whey protein hydrolyzate
(Fig. 1); ° Harlan Teklad, Madison, WI, USA; ? Rivoflavin (16.7 g/Kg), niacin (26.0 g/Kg), pyridoxal
(13.9 g/Kg), inositol (929.4 g/Kg), and ascorbic acid sodium salt (14.0 g/Kg)

5 Experimental Protocol

All procedures used in this protocol were reviewed and approved by the Animal
Care Committee at the University of Arizona. Four day-old suckling rats were
anesthetized and gastrostomized with a polyethylene cannula with a hook-shaped
10 end (PE-20, Clay Adams/Benton Dickinson and Co., Parsippany, NJ). Following
postsurgical recovery, which included a 2 h fast, pups were weighed and the
volume of artificial formula to be given to each animal calculated to deliver
approximately 35-37% of body weight per 24 h period. Pups were placed in
plastic cups and floated in a 39°C water bath for the duration of the feeding study
15 to maintain the ambient temperature and humidity. The gastrostomy tubes were
connected to syringes on Model 44 Harvard infusion pumps (Harvard Apparatus,
South Natick, MA) in a refrigerator by means of Silastic tubing (Dow Corning
Corp., Midland, MI). Pumps were set to deliver the calculated volume of dict for



15 to maintain the anbient tenperature and hum dity. The gastrostony tubes
were connected to syringes on Mddel 44 Harvard infusion punps (Harvard
Appar at uswo o0Soutoss Nati ck, MA) in a refrigerator by means eCTHEPhASEBE t ubi ng
(Dow Corning Corp., Mdland, M). Punps re set to deliver the cal cul ated
vol ume of diet for WD 03/011055 PCT/ EP02/188336 13 20 min fol | owed by 40
m n pause each hour. The volunme of diet to' be delivered was recal cul ated

dai | Each2@ nﬁ@%ﬁ re, necorded.
Two 1 mes dgj ?’i o B ’%*’i a@%%dé‘lﬁh R e Nt A gt B elfveted
stinul ation 8? ﬁéﬁéhﬂ'ﬂ@r ‘g*ﬁ’ gdy;w tSléBYepqp@mg,r andaﬁalll lemgﬁsby
decapi t at i omereTieeopdead. 'Divottatés ddily, biidationamd &Bib&i"t*dﬁ Wi 3{ §L1
condltlonss@ﬂﬂ(ilLl )ﬁhetdtpnto du qenum(l cmfrom pylorus jejunu it ﬁm
(hal f-proxina I e remai ning smal | |ntest|ne

Gl $1 s andgrutal segion

respectively) and cecum Jejunumand ileumwere each washed with 1 10 ni

ol | ect e:jcandav\g ﬁhi”ﬁl?éﬁ%ﬁmé”@%fﬁéﬂegﬁﬁﬁ i i gostealutost el t%{s@%ééé ’

contents r mqqu:l omestetile conditibas and ewsigdeihto rduoden@mNUNGerh U 8m
whi ch 1 m I C h test nal cont ts
' oRaS el Helin BRI AbtKImA It flRRRR of B RbnaiRing Sl

wer e
the | nt est |"f'1t§f5 ‘Q%rﬁeéﬁ?%tl‘ﬁ Iy) and's P‘F‘l@o%@ﬂ@m and ileemowers ¢d4ch, washed ek di |
ent erkibact enl stegibel 1&-Qﬁ)ﬂd1l(ﬁQWTNamr 090 GBS0l @ohﬁoﬂ”@ontéﬂtga\!vefé]%é&é@

contents S sel ctl Ve or. sem selec
Hundred fo §11 Cztglaagmglvf’%ﬂg%ﬁ mﬁ%g Hﬂlﬁﬁ §scum srascopened; ng
0.5% of cyentsints rémowved2with a&terﬂetspatlﬂaaiiﬂsmi hedr ir@it‘fe saleNCYaHE dio?

PCT) EP02) ORAAEY fZ‘W"—’é‘&?@"‘"ﬁ%ﬂé@?%%ﬁﬁ?%%%ﬁm B THSHRT Soptant v
strains BatnEdiatghyfte hguist pitrogiear e

15
Analysis of the Flora in the Intestinal Contents
Flora (bifidobacteria, lactobacilli, enterococci, enterobacteria and Clostridium
perfringens) in jejunal, ileal and cecal contents was assessed by plating on
20 selective or semi selective media.

Hundred fold serial dilutions were performed in Ringer solution containing 0.5%
of cystein, from —2 to —8. Petri dishes of various selective media were inoculated
and incubated (see Table 2).

25



(© (h) Enterobacteriaceae Drigal ski (Sanofi 37 24 Aerobic D agnostics
Past eur, France) B fdobacteria Eugon Tonato * 37 48 Anaerobic Lactobacilli
MRS (D f cwp 080110686A) + 37 48 Anaerobic antibiotics ** C pperEPod/eggens NN
Agar *** 37 48 Anaerobic Enterococci, Azide Agar (Difco) 37 24 Aerobic * :
Wadswort h Anaer obi ¢ Bact eri ol ogy MarMa V. Suter, D. Gtron and S.
Finegold Third ed. ** : Phosphorrym ne (79 5nmg/ 1) + Sul f anet hoxazol e

(0.93 e‘ . : She ﬁclglhlaﬁﬂar from Lowobury and Lilly,
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a_bunda_ntgl @%@@%gd ileumwith DHO than with DH30 or MF. No

si gni fi cant S within diets were observed |r) cecum
*% : Phosphomycine (79.5mg/l) + Sulfamethoxazole (0.93mg/l) +

Trimethoprime (Smg/l)
#x% : NN agar from Lowbury and Lilly, 1995

The anaerobic atmosphere was obtained using Amaerocult A (MERCK,
Darmstadt, Germany). After incubation, the colonies were counted and further
identified if necessary. Lactobacilli and Bifidobacteria strains were identified by
microscopy, and enzymatic activities. Counts are expressed as cfu/g of fresh
fecal sample with a detection limit at 3.30 cfu/g, and expressed as log.

Statistical Analysis

Due to the nulle variability observed in some of the groups, a classical analysis of
the variance (ANOVA) could not be performed. A Wilcoxon rank test for group
pairs was employed instead. Mean differences with p values lower than 0.05
were considered as significant.

RESULTS

Figure 2-4 show the counts of enterobacteria, enterococci and lactobacilli in the
contents of the different intestinal segments.

Enterobacteria counts in ileum were higher in DHO than in the other groups.
DH?30 and MF resulted in similar values, at the detection limit. In cecum the only

distinct group was MF, with smaller counts.



5 Lactobacilli in ileumwere nore abundant in DHO than in the other groups.
A simlar trend was found in jejunum although in that case M showed

val ues pwe®sd1ioss bet ween DHO and DH30 . Again, no differ ®crapomes3as
detected in cecum 10 Bifidobacteria was not detected in either group or

I ntestinal segnment. Concerning dostri dilim onl y four animals (two in DHO
and two in MF) had detectable values in cecumand one animals in ileum (in
DHO) . Those val ues were considered negligible and no stastistical
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Feeding with intact whey protein promoted bacterial overgrowth in small
intestine of the pups. This overgrowth was prevented in a great extend by feeding

extensive whey protein hydrolyzate, which resulted in flora paterns rather similar
20 to thosg observed after mother feeding.

Protein hydrolyzates are therefore a useful means for preventing or treating

bacterial overgrowth and therewith associated diseases. It is possible to restore an

intestinal flora pattern that is similar to the one of individuals nourished with
25 mother milk.

It should be understood that various changes and modifications to the presently
preferred embodiments described herein will be apparent to those skilled in the
art. Such changes and modifications can be made without departing from the

30 spirit and scope of the present invention and without diminishing its attendant
advantages. It is therefore intended that such changes and modifications be
covered by the appended claims.



3. The use according to clains 1 or 2, wherein the protein hydrolyzate is a
mlk protein hydrolyzate. 15 4. The use according to any of clains 1 to 3,
wherei n twe opiootosi n hydrol yzate is a whey protein hydrol PeatEPo2/68336fhe use
according to any of clains 1 to 4, mherehg the nutritional conposition is
I ntended for pretermor term newborns, infants, critically ill patients or
the 20 elderly. 6. The use according to any of clains 1 to 5, wherein the
nutritional sition is intended for pets. 25 7. The use according to
any of clains to 6, wherein the degree of hydrolysis of the protein
hydrol yzate is nore than 10% 8. The use according to any of clains 1 to 7,
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2. The use of protein hydrolyzates for the preparation of a nutritional
composition for promoting or establishing a balanced and/or favorable

10 intestinal flora pattern.

3. The use according to claims 1 or 2, wherein the protein hydrolyzate is a milk
protein hydrolyzate.

15 4. The use according to any of claims 1 to 3, wherein the protein hydrolyzate is
a whey protein hydrolyzate.

5. The use according to any of claims 1 to 4, wherein the nutritional composition
is intended for preterm or term newborns, infants, critically ill patients or the
20 elderly.

6. The use according to any of claims 1 to 5, wherein the nutritional composition
is intended for pets.

25 7. The use according to any of claims 1 to 6, wherein the degree of hydrolysis of
the protein hydrolyzate is more than 10%.

8. The use according to any of claims 1 to 7, wherein the degree of hydrolysis of
the protein hydrolyzate is between 10% and 70%.

30
9. A method for prevetion or treatment of bacterial overgrowth or bacterial
translocation, which comprises adiministering a nutritional composition
comprising protein hydrolyzates.
35 10. A method for prevetion or treatment of necrotizing enterocolitis, septicemia

and/or reduced availability of nutrients, which comprises administering a
nutritional composition comprising protein hydrolyzates.



