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©f (54) Title: USE OF GLUTAMATE AND/OR A GLUTAMATE PRECURSOR FOR THE PREPARATION OF A NUTRITIONAL
¢ OR PHARMACEUTICAL PREPARATION FOR THE TREATMENT OR PREVENTION OF HYPERPERMEABILITY OR UN-
IOIO) DESIRED PERMEABILITY OF THE INTESTINAL WALL

S

S {5T) Abstract: The present invention relates to the use of glutamic acid for the preparation of a nutritional preparation that is intended
for use for the treatment or prevention of excess or undesired permeability of the intestinal wall. In particular, according 1o the
invention the glutamic acid is used in a nutritional preparation, such as a baby food or an enteral food. Examples of conditions where

glutamic acid is used are: food allergy, internal drug allergy. sepsis. low blood flow through the intestines, FCU patients. surgical
interventions, malnutrition or intestinal maturation of newbom babies.




NUTRI TI ONAL OR PHARMACEUTI CAL PREPATI ON FOR THE TREATMENT OR PREVENTI ON OF
HYPERPERMEABI LI TY OR UNDESI RED PERVEABI LI TY OF THE | NTESTI NAL WALL The
invention relates to the preparation of a nutritional pr&béugustdet4 hat is
suitable for use in the case of conditions associated with an increased

per meabi kyd y1/6hgd he intestinal 5 wall. The intestinal epi tpgintdlodsdss as a
sel ective barrier which allows the absorption of nutrients but restricts

t he passage of m croorgani sns and undeslred macronol ecul es. Mintaining

this bariiselod SLERMATEShETok O RE.uhIBIE! Alouk o P88 7iiz0 f he host
205 1St D e o ekl FO i mllAhE o dAegt O
t he bl oodstivesweridasi 6180 oR SGNIRRERED PRI 1164 RS Pnteda e Maap! T1tYy of
the intestines is associated with danage to the paracell uf[ar transport

syst em of t hdherineentionaelatesctosthe mepaaticesof & notritidriat prépasmtiohahad isofuitable
endot oxi p%&oll &gat ho%gni 0‘3. .bacteri.a gan occur. As a resgj_t of the damage
to the intestl iy “Haobsgne! 1°P§%P%‘6‘°B(Y§‘QTB‘FE‘°F‘E?F¢%B%’HF§ Hligy obthe intestinal

macr ofol ealll es to occur, which are then able to initiate allergic
reactions. 15 An increase in the perneability of the intestinal wall has
been det ect edherintestingl epitheligndicts ana selseti bardidr whidh albovesgthetabsbiption of

I ntestin 0 . .ere..Such as endot oxaem a epsj s, | tiple traumg,

mal nut ri ?‘ Pg{r?,ﬂ&ngjato?@;nflﬁtgi%ﬁl PRSRRES 9§ ARICEAQLEAnisS, ﬁf‘@r‘%‘icﬁﬂ?ﬂm*}cﬁfnamukﬁuns.

An i ncr e Miniainihg) ehip darrieré Cohsidéred ki be Hnp SRARGHoPer t8 Hﬁ&c@tsthgrl?EtF 'hgzﬁnsthas
y

been found in the newborn, but also occurs in healthy people i are
al | er gi ctheomigration of ppthegenric gnicrqorganisme fen thet intgistinesnforthe idocdsireamo It swer

t he cr I Llity,. intestinal .cells ich i,s induced
by phor boi hggﬁﬂcﬂ] Eﬁr?c?/%agg é%éz é% ‘gb’a&e © testinies Iassoaiated wi 3gf to
Nut ri ti othe BadellAB9 tradsori3lem o diesadutaiil #8008, agh WsaioTVhicH@NEY 6datiohs
that it |€ nat stable at roomtenperature, which renders it unsuitable for
(non- 25°t ERApteyIns: July pathagsnic) | basterignears opqure Asvpmesiltef the damagedo nths

poor sol ided ' | fd [ C ased on tides,
il el B 31080 putbRTLEBeof K of BaBbRigiEhEs 18 PP Are
“pr epar edtfenablgloinaiaealargiclreactipat.abl e proteins, such as, in particular,
vvheaL protein, in which preparation nethod, follow ng enzymatic

Convt 51 on,  ALISCRERG R SiF PEEIABI, pf ftae tsésinghwall dw been dBteated innginical

speci fi ccheditibnieassb@stel With damage to the intestinal mucosa barrier, such as endotoxaemia,
sepsis, multiple trauma, malnutrition, major surgical interventions, parenteral nutrition and
bumns. An increase in the permeability to larger molecules, such as proteins, has been
found in the newborn, but also occurs in healthy people if they are allergic to food
20  products.

It is known that glutamnine is able to lower the macromolecular hyperpermeability of
intestinal cells which is induced by phorbol 12,13-dibutyrate (Kouznetsova et al.
J. Parenteral Enteral Nutrition, 23 (1999) 136-139). A disadvantage of glutamine,
however, is that it is not stable at room temperature, which renders it unsuitable for {non-

25  chilled) foods with a long shelf life. Moreover, glutamine has poor solubility,
Instead of glutamine, specific products based on peptides, mainly di- and tripeptides,
are used. These peptides are frequently prepared from glutamine-rich vegetable proteins,
© such as, in particular, wheat protein, in which preparation method, following enzymatic
conversion, fractionation technology is used in order to obtain the specific peptidé fraction
30  as the main fraction. Examples thereof can be found in JP 05236909 and JP 08157385.
Such a preparation of these peptides is expensive a.nd- complex. Moreover, a product

obtained from wheat protein can be probiematic for some patients, such as coeliac patients.



30 as the main fraction. Exanples thereof can be found in JP 05236909 and
JP 08157385. Such a preparation of these peptides is expensive and

conpl ex. Moreover, a product obtained from wheat proteih! &gusha004

- problematic for sone patients, such as coeliac patients. 11 August 2004 2
‘I't has now been found that too high a perneability of the intestinal wall
can be effectively treated or preventeg by the adm nistration of a suitable
quantity of glutamate and/or a glutantite precursor, preferably in a
nutritional lotapaiont been folind &8t & high a pE@EQbAS ert!l'l@tiﬁﬁmﬁ&la‘rﬁ?t Lhtional
or phar eutical preparation containing glutamate and/or a gl'u ARBL S

~ pr ecur sditectipely prapreyited by theadministatiod axfor suitabild quamtitye of @lsthinaic) t he

appended, gkAi te of e.art, for ipstance,US 5 366,723 it is
known t o usd’eil gs%lgl%l nabl‘oﬁgog’f %{:1‘3{3‘?%& é“aaciha,zl'&!a‘)é'ﬁgrﬂrﬁ@%"d e myentionn i n
decr easitherefdre rdlapes ¢ 4 yuitiophlasr phaithace RN pshardtion. dRLARS LIRS acGRicer -
One of the activities mentioned is regeneration of the infestinal micosa.
However @ SWiamate preqisqss in pacticulas o1 sueh musesas descaibed inomareddéthitrianthe
“phenonmeng,t il phkIeabi ity of the intestine which is in particular

associ alt%gg wth ITntegrity of the intestine or the paracellular transport

via. the intEremithabtamnfdhaaxltlefoeimrUS5,@6@,’72%@9%6“1%‘&@3% frakiggd to
be a corggogligtion thgi contains food constituents (at |east one), such as
prot ei n&F EUATYA /MGy asparcyiacid \andaRystein 0 deerepsing et texicityi lo€. pRtinter abl y

the comagaAipbiuall RORE HeAfndR o chlidR. GREof ARCHINEL SR A0T Preferably i

contains al'l necessary tfood constituen can cncrapgy o
suppl eméhe indestinal rooesh Hewévansregeneraticanst te GigtedtinaP RiutaRYelak&GUb Y diffebdhtan
aspect oi‘ t he 'dar ﬁa%nt I nvel ti%g, there is provided a use of glutanmate,

gl ut ani EEEEIA, oP"fE?"F@E- Reod the intgstine ehigh tis, in; partigulep assndiaed owith
nutriti exegriQof kAR GRS b the! gm'lgg _ nent or prevention
of hyper per nlgabi lity oraﬁén%gg?%qe:gmger nmea ?Tin’?{/m%?ﬁf%%l%?n €& hal wall. In
anot her aspélsre afmuttitéonal prepatation\ie nhdasicod e be a corpaitictetiatcRitena 8bd 0N

contain .free ' gl utamte and/ or. a glutapate precursor and pol yam nes,
in part c;ui Ei“é‘](#"“gip@f Fﬁ%ﬁte‘?ncigﬂgl?ﬁ‘f B Fg'i?e {"Y&gﬁn Isy NHAmInsominesals aod dhe
pol yam fike [Prefeddbip filte c@d&d@ﬁfdn' &hﬁ.ﬁs RbR! dh Bn896bd constituent and preferably it
- contains all necessary food constituents. It can therefore be a food supplement or a
complete food or a food drug (“neutraceuticum”).

In an aspect of the presenf invention, there is proﬁdéd a use of glutamate, glutamic acid
- and/or alfa-Keto glutaric acid for the preparation of a nutritional or pharmaceutical preparation
i_'or the treatment or prevenﬁon of hyperpermeability or undesired permeability of the intestinal
wall.
- In another aspect of the present invention, there is provided a preparation containing
free '_-'ﬁlt;taniate and/or a glutamate precursor and polyamines, in particular spermine,
: spermndme or p’uf_rescine »aildlc;r one or more polyamine pfecursoré, in particular ormithin and
g |
The nutritional preparation may be an infant formula or children’s food or an
enteral (functional/clinical/problem solving) food. '

Substances that may be known to have a beneficial effect on the intestinal function



arginin. The nutritional preparation may be an infant fornula or children's
food or an enteral (functional/clinical/problemsolving) food. Substances
that may be known to have a beneficial effect on the intEbAbgist26@thction 11
August 2004 2a (perneability) can also be added. In particular, one or nore
pol yam nes such as sperm ne, spernmadine or putrescine or one or nore

_ pol yam ne precursors, in.particular orn}zt hin and arginin can be used. Such
- 'pol yam nes are, for exanple, described % Dorhout et al., Br. J. :

~ Nutrition, 1997,.639-654 and in a report of -a semnar held on 29 June to 2
- July 1999 in d asgow, published in Proceedings of the Nutrition Soci.ety,
Vol . 59(permsahility) ca@ @30 beadded3 dn pRricytanj ovesoranotel ol yansiass swhsastsperfid, can
“have a beneficial c‘ornt r.i bution in e.g.%ﬁost natal intestinal maturation,
per meabtHRgdige oF IPREEFAING O ORe QIoMALE POIXYIE Rrecursofs, B RAtoular penithin and

t r ansl og@tdi i Flafnin L E%dailf bl % 0,05 to
10 g, rrf)d?za grr&gl?gsme%dégp?o 4 g&]taf%,gr)@g ut é%raoi'!bes per 3%"'8'5%{@{@@ yr“_‘[

nut ri t i Ytritiqe dBAV.a63%654 ahd/ine rapott) of abenipat hieldi ore29 dwe: top? ghbr 8999/ in
present ~4n an anpunt of | t0,.10 r. 100 g of .t nytrjtional preparation
Cary wSbF, PElRed e Prossiainge POMR g EomSeries N eloto alssue Thaddpy Bhmat e
IS pref 86.2Pobyahii<d Bt Procubsofs Mbrédf! LAD Ravd 'L BRh&diANcAaBFdH §n PL QL €1 NS
or peptides, such as lactic or vegetable proteins. The nutritiona

pr epar apogmataldgtestinalsmaturatian; pervieabilitynof the iptesting ts macrdnyaleailyss @iliesgy),

-obt ai neg. therefrom Jlactic proteins conprise casein, whey proteins and

| act of eﬁlrei'%.%s ?fz‘ﬂ%% ﬁcﬁ'fle%c‘are understood to be digestible carbohydrates,
such as gl umsgrepahﬁﬁfnoaﬁmiwh&ﬁﬂ)@msswﬂosge,,m@:@dpréfegm§ 00 % 4 ¢ free .
ol i gosacchari des and pol ysacchari des, such as nal todextrins, arry%opectl ns
and st afWfpmale pee| 10048 q’%ﬂwdn@;eidom;ll prepaatiorh (drvawetghty cee polyamines are

preferably present in an amount of 1 to 10 mg per 100 g of the nutritional preparétion (dry
weight).



fibres) such as gal acto-oligosaccharides or fructo-oligosaccharides
(inulin), vegetable and aninmal and m crobial gunms, such as carob bean
flour and gum arabic. Fats conprise 10 vegetabl e and ani haAudust8004 ats with
medi um | engt h chains (C8-Cl2) (MCT), fats with wunsaturated |ong chains
(such as¥0Q-01/58183 eni ¢ aci d, arachidonic acid, eicosapentaed§TENEH/ W10
docosahexaenic acid). The nutritional _preparation according to the

i nvention can also contain glutam ne or an equivalent thereof.. d utam ne

equi val ent STR¢ HaRMAR i phdteBIyS khdorsistated a8 Atkitiond1S pfepamibRSalsh éipsse
are the abovenentioned di peptides and tri g{aptld_es. | f Phe nutrltloﬁa
pr epar aprotaing or peptides, fsueh mgblagic o vaggtabier proteine Whe giutritienal oprepargtion amni c

acid : glut.amne fromthe free am no.acids i reater than | - 1, .in

ar t1 cufmbaiR i Barnch TR, biotnd Bt BOgRNsaRks b ietetioife Lactin frosefis
Here a @inibrisdihsein wWhelf pofeinsSariHiatibfdran] ncl ude glutam ¢ acid or al fa-keto
glutaric 20 acid, a biochem cal precursor. G utanate can be in the form of

a physi ol ogtadphydrates carst wnsdesstgedittanbe cigestible rarbobydmisse suthe asogiugose,

pot assi | GL.um ce «f ;al.ut.anat e protein
hych of yiatost o4 aRl oIB8RE Sl Hidakble oliSSecp Rl e Vo RalbRLE, oA S
bact er i maltedexaing) isyiopdviiad andnitaich, g Wallmat eoasdigestibld @atboRPdRBAN food\N
exanpl e_of such a lactic acid culture is Lactobacillus Reuteri, obtainable

f r om Bi Bbfgrhsuchas galace-aligesagcharides pu fratorpligesaqohaades (i) cvegstable gnd

under st - A C 0 I 0, | ot bound .i n
prot ei nﬁg&akgﬁ??ﬁ%%&n%nkﬁgg %lg:g £esl ?ﬁ‘éﬁ %cgén%%gdéanéf g?:rn [ éaBir%éngn gglﬁlg{'ﬁ% free
ani 1o eepethbly asd iadfmall fats, fatt with medioyd leigits ebaips ¢Cpi0),)((MATY) Raedvith
pr ot ei ns usual I¥ocont ain 10 - 20% free amno acids) or 1s present_as a

pr ot ect ¥3tusged fong chaing uch a3 ¥-linplemic agld; graghidenie aciq giensapemtagaicatsidns of

the inv, ' : gably conbined with suitable prebiotics and
pr obi otiﬁ{gg(?&\?vlsﬁ% & é‘\'e;é&aﬂbenef icial effect on the intestinal flora. The

prebi oti cs Thonuritioealgirepdratoon aanogding &b theahvemmaominalscdemtainzlp@ntine of ar
gal act Can’ Io.a.q [vafent n erricg ..SGﬁllrt]a%i\rlx\Q gq:h/i\?a §n8t§ a]l:ﬁl k%%gv%s tto %ggs% slI(Di eé Nllﬁoi::ll{eog}tpll 4
15 Examples of these are the abovementioned dipeptides and tripeptides. If the nutritional
preparation is a food for babies or toddlers, the weight ratio of glutamic acid : glutamine
from the free amino acids is greater than | : 1, in particular greater than 5 : | and very
particularly greater than 25 : 1.
Here a glutamate precursor is meant to include glutamic acid or alfa-keto glutaric
20 acid, a biochemical precursor. Glutamate can be in the form of a physiologically
acceptable glutamate salt (for example the sodium, potassium, caicium or magnesium sait).
As a source of glutamate protein hydrolysates can be used or freeze dried cultures of
(lactic acid) bacteria (probiotics) which contain glutamate as a protecting agent. An
example of such a lactic acid culture is Lactobacillus Reuteri, obtainable from Biogaia,
25  originating from human milk.

Free glutamic acid is understood to be glutamic acid or a salt thereof that is not
bound in protein or peptide and that has either been added or is present in the free amino
acid fraction of a protein or hydrolysed protein (hydrolysed proteins usually contain 10 -
20% free amino acids) or is present as a protecting agent in a probiotic lactic acid culture.

30 The preparations of the invention are preferably combined with suitable prebiotics

and probiotics, which have a beneficial effect on the intestinal flora. The prebiotics

comprise short or long chain oligosaccharides, in particular galacto-oligosaccharides and



fructo-oligosaccharides, branched oligosaccharides, sialyloligosaccharide,
nucl eotides, protein hydrolysates, sialic acid rich mlk products or
derivatives thereof, etc. The nutritional preparation tolbeugstgedtd

accor di ngddissshe i nvention can be used in the treatnent OobcainLog Bt | ONS

where hyperperneability of the intestinal wall is concerned. 5 Exanples of
t hese are food aIIergy aIIergy to intefnal drugs, sepsis and simlar
clinical nd|I|ons ans| oc tion of pathogeni ¢ bacteria through the

i nt est i rfé‘l’ %l'lgos%ﬁ‘fhﬁ? 2 cRARC "'vaPgPS*’& &e S1alyloligesaceharidsa | nuslensides, ow,
| C pat i iibfoin BroRSafesabibie aQHERh SRtk %:%Hﬁ?t!%?h& ived emokhcégﬁl or burs,

parenteral nutrition and undernutriti can € uSed in the case
of intesti naﬂmttltmtmabprepﬁmtlenvh@ba pmlarﬁsaccbﬂﬂmg:td thB inventibAQWafi®e el iiAY 1 N

hild t ALt ent Def t
Fyper acthS FrepitEsng oF allicoRAay Where,KaaoormmeRbiiby OF B anieeehads neaeamed.y of
the isnt Wbs epmégelary%écﬁan&@yrahérgﬂrtgg%&ﬁﬁ aéﬂ_ﬁeﬁt 5}[(9%0 far Jinigal

intercellular tight junctions i h the pa
t hese @ﬂﬂlttﬂw transdedation of pathogenio Iblaet;tnbyhmhghﬂm intestinall walt)| éﬂot@aeﬁﬁ@onse

to vari a] cel]lul ar d Qr. cli rotei ns and
protein Ki r%géaéﬁ’c ea,r# ﬁsgﬁ Iﬁ]{oé'gtﬁ% I?:aéﬁcf‘tsr Pﬁ%él fgt’g@grg_gggi lg@%@m ng
| ncr easioiglivh FAje Bdmgrﬁaaéﬁterfapﬁuﬁhuﬂbéhagma&'nﬁmﬂlﬂ A<ah atlode R ﬁ?% dskY 11

vitro. See al so the abovenentioned article in J. Parenteral
Nut ri t i ¢t intepfinal matyration of nawberm-Hmbiisnradyctiert of :éamanalmyiﬁgnmchﬂdmheﬁem

per e ot B beRRPi gy Rl dnen ot peracti ORoiBE APAIC 1o or ow for

a further two days WlthOUt glutam ne in the nmedium The transepitheli al
perneability from apical to basolateral was determ ned for horseradish
per oxi dase (Eﬁﬂ‘ Plith the aid of an enzyrre assay. Phorbol 12, 13-dibutyrate

(PDB, 1 rrm)l e abj | The ect of
Gl utam ne, ot THEbAGEGIAL pLRREBRS, o 1Re Sulc Bl 2R eha s ¢ BeSEY oL e
investi gmmge tiogh gesetcellwRr tightifiactiémd ihhRe pRa6alul&URBAMAI RN enidgd of'Brsd OUNd
thatlé n¢reases the HRP flux 3-fold conpared with the control™ after

150 h JURGHORS Jis; ¢antofed by, the: pitheliak gelisin r@ag@@stq waous intercellular

N i S e A I e
hyper perceitaling i HY-29C@ILdeA isy bE’tEBBnmEhhﬁ:r&fsihggt more important for studying this

paracellular permeability in vitro. See also the abovementioned article in J. Parenteral

Enteral Nutrition, that is incorporated herein by reference.

20 For the present examples, confluent monolayers of HT-29CL.19A cells were
cultured on permeabiiity filters. After 14 - 17 days the cells were allowed td grow for a
further two days without glutamine in the medium. The transepithelial permeability from
apical to basolateral was determined for horseradish peroxidase (HRP) with the aid of an
enzyme assay. Phorbol 12,13-dibutyrate (PDB, 1 mmol/l}) was used to increase the

25  permeability. The effect of glutamine, glutamate and the g-glutamy! transferase inhibitor
acivicin was investigated. All agents were added to the apical compartment.

It was found that PDB increases the HRP fiux 3-fold compared with the control. after
150-279 min stimulation (p < 0.001). Glutamine reduces this hyperpermeability
appreciably. Glutamate (0.6 mmol/1) héd the same effect (p < 0.001). Acivicin pfevented

30  the glutamine-mediated reduction in the hyperpermeability induced by PDB. This effect

did not occur in the presence of glutamate.

It can be seen from this experiment that glutamate reduces the macromolecular



did not occur in the presence of glutamate. It can be seen fromthis
experinent that glutamate reduces the macronol ecul ar 11 August 2004 WO
01/ 58283 PCT/ NLO1/ 00104 5 hyperperneability in HT-29CL. 1DAugedt 2804 Exanpl e
2 A compyRjdisssiygl verul ent, glutam c acid-containing baby f mat ur e
children 5 was prepared which had the foll ow ng conpositi Oﬁ?m@?fqt@&f
powder - dry matter: desalinated wheys solids 39.2 g veget abI e fats 26 4 g
| act ose, 17. mlk, sol | ds 13.4 g 10 glucose syrup 0.90 g soy
IeC|th|W'H g@%%ﬁ?@&# L-arginine 0.05 g taurine 0.04 g 15
L- Trypt ophane 0.02 g nucl eotldes 0 03 g mcromnerals and vitamns 1.4 g
casei n/whey protein ratio 40/60 20 %crude protein 10.8 %free glutamc
acid 0.5 A Ekamlebnposition that contains approxinately 15% solids can be

d f tely 175 m of the fluid t
25, L . A A g o B e e
Prepar ewtasireptire@*PHiBh Bad the tbH Swiryooiffositioh Par 1F7E poliabe2g hatts! 9 ! actose

desalinated whey, solids 302¢
vegetable fats 264 ¢
lactose 179¢g
skimmed milk, solids 134¢

10 glucose syrup 090¢g
soy lecithin 0.16 g
glutamic acid 05g
L-arginine 005¢g
taurine 7 0.04¢

15 L-Tryptophane N 0.02g
nucleotides 003 g
microminerals and vitamins l4g
casein/whey protein ratio 40/60

20 % crude protein 10.8
% free glutamic acid 0.5

A fluid composition that contains approximately 15% solids can be prepared from
such a powder. Approximately 175 ml of the fluid composition is administered per kg

25  body weight per day.

Example 3
A food was prepared as in example 2, with the exception that instead of 0.7 g Iactose

0.7 g galacto-oligosaccharides were incorporated per 100 g powder.
30

Example 4
A complete, pulverulent, glutamic acid-containing baby food for children with an



0.7 g gal acto-oligosaccharides were incorporated per 100 g powder. 30
Exanple 4 A conplete, pulverulent, glutam c acid-containing baby food for
children with an WD 01/58283 11 August 2004 PCT/ NLO1/ OOIL‘OgU!GJJSfaﬂ@‘érgy was
preparedwdpuss2shd t ie foll owing conposition per 100 g poviENNE01ch0y04
matter: hydrol ysed casein 13.5 g vegetable fat 27 g glucose syrup 58.05 g
5 taurine 0.04 g L-carnitine 0.01 g %icroninerals and vitanins 1.4 g %
crude paRémhivakdr FeRd ks o0 £-1. m.c gcid,0.3 Exanple
S A T ood Y b prorted Whiha0lk [ollobitle PR GT Y {02 bSwARR ot i o, 25
g argini n 1hydrlysed@ageiy sperm ne arnid.$gerni di ne was incorporated instead
of 0.255 g glu e rup. Exanple 6 A pulverent food for young children was
pr epar ed toq'Fg‘?C%eé‘%essi ve crying wWi&h cont ai ned per 100 gram 20 lactic
protein 11 gluchsdsyipg | actose 56 gg(bscéeotides 0.03 g 25 glutamc acid
0.45 g
5

taurine 0.04 ¢
L-carnitine 00lg
microminerals and vitamins 1l4g
% crude protein 12

10 % free ornithin 0.01
% free glutamic acid 0.3
Example §

A food was prepared according to example 4, with the exception that 0.25 g arginin

15 and0.005g sperminé and spermidine was incorporated instead of 0.255 g glucose syru;e.

Example 6

A pulverent food for young children was prepared to limit excessive crying which

contained per 100 gram:

20 lactic protein Ilg
fat 27¢g
lactose 56g
nucleotides 003 g

25 glutamic acid 045¢g
minerals, vitamins, probiotic 3.02g
water 25¢g

ratio whey protein : casein : casein hydrolysate 40:30:30

30 L. Reuteri (Biogaia) 1x10

% free glutamic acid 0.5



m ner al s,
casein :

vitam ns, probiotic 3.02 g

casein hydrolysate 40:30:30 30 L. Reuteri

water 2.5 g ratio whey protein :

(Biogaia) 1 x 10% %

free glutamc acid 0.5 11 August 2004 WO 01158283 7 PCT/ NLALGHGOD P24 Exanpl e

7 A pulverent food for older children with nultiple functional

properties

was prepayegyseedt ai ning per 100 granms: S lactic protei n22.gyOnfdlodfos? 9
| act ose39 g sucroselO g 1l0al fa-ketoglutarate0.1 g fructo-oligosaccharide

(inulin)3 g nucl eotides0.05 g mneral s vitan ns,
g 15 L. Reuteri (Biogaia)l x 10 8 casein/whey protein ratio75:25 goat's

mlk protein (conprising human-m |k |ike sialyloligosaccharides)

probi otics4.85 g water2.5
20 % of

20the lacti Exapfhiern % al fa-ketoglutarate0.1 % free glutamc aci do0. 05

A pulverent food for older children with muitiple functional properties was prepared,

containing per 100 grams:

5
lactic protein 221 g
fat 184¢
lactose 39g
sucrose 10g
10 alfa-ketoglutarate Olg e
fructo-oligosaccharide (inulin) 3g
nucleotides 0.05¢
minerals, vitamins, probioti.cs 485¢g
| water 25g
15
L. Reuteri (Biogaia) 1x10°8
casein/whey protein ratio 75:25
goat's milk protein (comprising human-milk like sialyloligosaccharides) : 20 % of
20 the lactic protein
% alfa-ketoglutarate 0.1
% free glutamic acid 0.05
% free glutamic acid equivalents  0.15
25
Example 8
A pulverent food for children having hyperactivity syndrome (ADHD) was prepared
F:ontajning, compared to example 7, a casein/casein hydrolysate ratio in the lactic protein
fraction of 40:60. _
30 The product contains per 100 g

L. Reuteri 1x10%

% free glutamic acid equivalents .45



% free glutamc acid equival ents0.15 25Exanple 8 A pulverent food for

chil dren having hyperactivity syndrone (ADHD) was prepared contai ning,
conpar ed lfgﬁ agpl e 7, a casein/casein hydrolysate rati 01??&%’&@?%%40
protein fraction of 40:60. The product contains per 100 g L euteri 1x1
0 8 %free glutamc acid equivalents ®45 WO 01/58283 8 11 PCT/NLO1/ 00104
Exanple 9 A problemsolving, fluid, glutam c acid-containing enteral food
based on caseinate and glutam ne-rich vegetabl e hydrol ysed protein (30%

gl ut am ne) E? mpi€ Pared which had 5 the foll ow ng conposition per 100 g:
caseinate 5 utam ne-rich hydrol ysed protein 1.0 g glutamc acid 0.6
g argi n| neAOpnﬁbB:rﬂ.—@oﬁr&ig@ fRiid, gutagilc Roldydnedifing eriterdl fovdRised Snaideinhfeam NS

0.4 ¢ hi n 01 water 79.6 g 15 %crudegglroteln63g % free arginin
0.2 ¢ ‘gglﬁ ?egeta%erhYéplwﬁétmmem (0% etntamipe) was prepared which had

5 the followmg composition per 100 g:

caseinate 52¢g

glutamine-rich hydrolysed protein 1.0 g

glutamic acid 06g
arginine 02g
10 fats 34g
carbohydrates 95¢g
minerals and vitamins 04g
lecithin 01g
water 79.6 ¢
- 15
% crude protein 63g
% free arginin 02g
% glutamin _ 03g
% free glutamic acid 06g



11 August 2004 5 10 15 20 25 30 WO 01/58283 PCT/ NL0O1/00104 9 Clainms 1. Use
of glutamate, glutamc acid and/or alfa-keto glutaric acid for the
preparation of a nutritional, or pharnaceutical preparattdugdst20@he
treatment or prevention of hyperperneability or undesired perneability of
the i nteVORHYP82BAI | . 2. Use according to claim1, wherein tBEIMNLAYG01G40Nal
preparation is an infant fornula or <children's food. 3. Use according to
claim1l or 2, wherein the nutritional greparation is an enteral food or a
food supplenent. 4. Use according to @@ymene of clains 1 to 3, wherein the
nutritional preparation also contains [actic proteins or hydrolysed lactic
proteins, 5...Us cordi tqQq any one of clains | to 4, wherein the

nut gi ti (SJ]naI ‘&P@E‘ﬁlﬁmﬁ% gﬁ?&’lcéﬁ Rf/E akfaskcde gitancycut for ke prepagtiomrfa ed
product sy fob. [ -any f ' t erekn

hydr ol y?egngfrng?e?ﬁ Pigﬁﬁlsagg&%gﬂt E%Phggﬁ'?cg‘qgﬁh% t?tcegﬁiéétﬁg Jof. %fé’émﬁ@%or% ing to
any one hyperpemiaability oowslesiral parmeatitiatfisnintestingdmellent i on of

hypef pernmeability or undesired perneability of the intestinal wall in a
person suffering fromreduced intestinal glutam nase activity. S. Use
accor di 9 t UBLodHiheQb il PR A fltich piElG0A id BPiEl hhAREE
preparation also contains glutamne or an quI al ent thereot. 9. e
accor di shildgngifegdn 5, wherein the weight ratio of glutamic acid : glutam ne
in the ‘

10 3. Use according to claim 1 or 2, wherein the nutritional preparation is an enteral food

or a food supplement.

4. Use according to any one of claims 1 to 3, wherein the nutritional preparation also
contains lactic proteins or hydrolysed lactic proteins.

15 _ ,
5. Use according to any one of claims 1 to 4, wherein the nutritional preparation also

contains vegetable proteins or hydrolysed products thereof,

6.  Use according to any one of claims 1 to 5, wherein hydrolysed protein is used as the
20 source of glutamate.
7. Use according to any one of claims 1 to 6, for the treatment or prevention of
hyperpermeability or undesired permeability of the intestinal wall in a person suffeﬁng
from reduced intestinal glutaminase activity. |
25
8.  Use according to any one of the preceding claims, wherein the nutritional preparation

also contains glutamine or an equivalent thereof.

9. Use according to claim 8, wherein the weight ratio of glitamic acid : glutamine in the

30 free amino acid fraction is greater than 1 : 1, in particular greater than 5 : 1 and

preferentially greater than 25 : 1.

10.  Use according to any one of the preceding claims, wherein the preparation further



free amno acid fraction is greater than 1 : 1, in particular greater than
5: 1 and preferentially greater than 25 : 1. 10. Use according to any one
of the preceding clains, wherein the preparation further!\Wugst8e383 11
August 2%@%01/98¢83 NLO1/ 00104 10 contains one or nore. polyawrcied.o1/ed104
particular spermnine, spermdine or putrescine and/or one or nore polyam ne
precursor In particular ornithin andl&rgr nin. 11. Use according to any one

of the & | utri ti onal epar ati on contains
o o5 < SnARLLRE of biteP ol hhE) Th bIRCH fncrto i soerniBing 57 pigssine Ao
pr epar aanemrr@due)pohymghh)prech?so%pm@ﬁlhﬂbﬂﬂthhpmﬁmi—gﬂﬁh? of the preceding

clains, wherein the nutritional preparation further contains one or nore
pr ebi otics preferably sel ected fromthe group 10 - consisting of protein

T N L AR e o

ol i gosacchari des, branche ol 1 gosac

equidval mamuomeommsmos Ule gapraferdblyd.2 o mﬁee@%tﬂxfmfe'}%rgoﬁgﬁ G-g;
wherein the i on 15 preparation contains freeze dri ro |ot|cs
in partﬂ m& {dég &r“?ed Lactobacillus Reuteri as the source of
glutamate. 14. Use according to any one of the preceding clains, in the
case of deterioration of the nucosal barrier, intestinal dysfunctron or

i nj ury,12suddss iasadrding det ampalongalof thet preatdiag olairaé) Mi&éi@rﬂfe nutritional
i ntestinal bload flow, _allergy, sepsis,

d t bopt |
ot o SRR oniin: bl B8 Fte PrEhDB Y PreiEbin SHEOA A omthe. group

end@tomﬁm;an Vioralp rgﬂeﬁ{r lyshglu! Af yi n era |ve
chi | dren ggﬁ';l ents, pat'ﬁgﬁtss %fg’ter ééél?rugg% %ﬁa&&ohg&%‘:ﬁ%ﬂ(’%

Pr epar £4ig8 dgsni btgnﬂlcéeol@mmmesaradd osxalglc@igdtsﬁﬂfhh@ddsr Of W&alémﬂ
pol yamtﬂ £ 25 in particular spermne, sperm dine or putrescine and/or one
or nore pol'yam ne precursors, in particular ornithin and arginin.

13. Use accordirxg to any one of the preceding claims, wherein the nutritional
15  preparation contains freeze dried probiotics, in particular freeze dried Lactobacillus
Reuteri as the source of glutamate.

14.  Use according to any one of the preceding claims, in the case of deterioration of the
mucosal barrier, intestinal dysfunction or injury, suboptimal intestinal wall maturation of
20  new-borns, undernutrition, suboptimal intestinal blood flow, allergy, sepsis, translocation
of pathogenic bacteria through the intestinal wall, endotoxaemia, viral diarrhoea, regularly
crying children, hyperactive children, IC patients, patients after surgery or major burns,

15.  Preparation containing free glutamate and/or a glutamate precursor and polyamines,
25  in particular spermine, spermidine or putrescine and/or one or more polyamine precursors,

in particular ornithin and arginin.



