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DESCRIPTION
ENTERAL ADMINISTRATION OF ARGININE-GLUTAMINE DIPEPTIDE TO
SUPPORT RETINAL, INTESTINAL, OR NERVOUS SYSTEM
DEVELOPMENT

TECHNICAL FIELD

[0001] The present disclosure relates to a method generally comprising enterally
administering arginine-glutamine dipeptide in an amount that is effective to support
retinal, intestinal, or nervous system development.

DISCLOSURE OF THE INVENTION

[0002] Briefly, one embodiment of the present disclosure relates to a novel

method for supporting retinal, intestinal, and/or nervous system development in a
neonate. The method generally includes enterally administering arginine-glutamine
dipeptide to a neonate to provide an amount of arginine-glutamine dipeptide that is
effective to support retinal, intestinal, and/or nervous system development,
especially in an infant not otherwise receiving nutrition adequate in arginine and
glutamine.

[0003] In another embodiment, the present disclosure presents a novel infant
formula. The infant formula generally includes arginine-glutamine dipeptide in an
amount that is effective to support one or more of retinal, intestinal, and nervous
system development in a neonate.

[0004] In yet another embodiment, the present disclosure is a human milk
fortifier. The human milk fortifier generally includes arginine-glutamine dipeptide
in an amount that is effective to support one or more of retinal, intestinal, and
nervous system development in a neonate.

[0005] In a different embodiment, the present disclosure is an infant nutritional
supplement. The infant nutritional supplement generally includes arginine-
glutamine dipeptide in an amount that is effective to support one or more of retinal,
intestinal, and nervous system development in a neonate.

[0006] Among the several embodiments of the present disclosure, therefore, may
be the provision of compositions and practicing of methods which support retinal,
intestinal, and/or nervous system development, and the provision of compositions

and practicing of methods that treat hyperoxia symptoms, prevent retinopathy of
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1ts application to the specific details as set forth in the following description. The
disclosure is capable of other embodiments and of being practiced or carried out in
various ways.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] For a more complete understanding of the present disclosure, reference is
now made to the following descriptions taken in conjunction with the accompanying
drawings.

[00010] Fig. 1 is a bar chart showing the effect of enterally administering arginine-
glutamine dipeptide in reducing the average nuclei per section of the eyes of
neonatal mice exposed to hyperoxia to induce retinal angiogenesis at dosage levels
of: zero (control); 1 g/kg day; 2.5 g/lkg -day; and 5 g/kg -day.

[00011] Fig. 2 is a bar chart quantifying the level of intestinal injury of neonatal
mice under three different conditions: control; hyperoxic conditions; and hyperoxic
conditions combined with arginine-glutamine dipeptide treatment.

[00012] Fig. 3 is a bar chart showing the effect of administering arginine-
glutamine dipeptide in increasing Bcl-2 expression in the brain of neonatal mice
exposed to hyperoxic conditions.

[00013] Fig. 4 is a bar chart showing the effect of administering arginine-
glutamine dipeptide in decreasing brain caspase-3 activity in the brain of neonatal

mice exposed to hyperoxic conditions.

BEST MODE FOR CARRYING OUT THE INVENTION

[00014] The present disclosure provides compositions containing arginine-
glutamine dipeptides and methods for administering the same. In particular, the
subject disclosure provides enteral administration of arginine-glutamine dipeptide to
support retinal, intestinal, and/or nervous system development. As used herein,

“enteral” means through or within the gastrointestinal, or digestive, tract, and



be the provision of conpositions and practicing of nethods which support
retinal, intestinal, and/or nervous system devel opnent, and the provision
of conposwOi2ong4ared practici ng of nethods that treat hyperase@Eosyrsps ons,
prevent retinopathy of 2 prematurity (ROP), and/or reduce the risk of

devel opi ng necrotizing enterocolitis (NEC). [0007] These and ot her

enbodi nents of the disclosure will be understood and becone apparent upon
review of the specification by those having ordinary skill in the art.

[ 0008] The present disclosure may be better understood by reference to the
description that foll ows. Is to be understood that the disclosure is not
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amounts of arginine-glutamine dipeptide is effective for facilitating healthy brain
development, preventing retinopathy of prematurity (ROP), decreasing intestinal
damage, and/or reducing the risk of developing necrotizing enterocolitis (NEC). ROP
is a retinal blood vessel development disorder in premature infants. NEC is a
leading cause of mortality and morbidity in neonatal intensive care units.
[00016] A dipeptide is a molecule consisting of two amino acids joined by a single
peptide bond. In the present disclosure, the two amino acids utilized are arginine
and glutamine.
[00017] The subject disclosure contemplates the enteral administration of
arginine-glutamine dipeptide in any form that can be ingested and absorbed.
Arginine and glutamine are contemplated as useful in the present disclosure as: (1)
free amino acids or salts; (2) precursors of such amino acids; or (3) prodrugs.
Whereas most amino acids exist bound together in various proteins, free amino acids
are unbound. Amino acid precursors are substances from which the amino acids are
formed. A prodrug may be based on a particular amino acid and is a
pharmacological substance administered in an inactive (or significantly less active)
form. Once administered, the prodrug is metabolized in vivo into the active
compound.
[00018] In addition, an arginine-glutamine dipeptide itself may be administered.
On the other hand, oligopeptides, peptides, proteins, protein hydrolysates, and any
other materials that could serve as a source of the arginine-glutamine dipeptide may
also be administered either as a substitute or an additive. Examples of such sources
include peptides of polyarginine and polyglutamine, peptides containing blocks of
polyarginine and polyglutamine, and peptides of alternating arginine and glutamine.
[00019] In the case of oligopeptides, peptides, and proteins that contain the
arginine-glutamine dipeptide, these prodrug formulations may be designed with, for
example, cleavage sites adjacent to each side of the arginine-glutamine dipeptide so
that the dipeptide is generated upon exposure to enzymes, acids, or other factors.
[00020] In one embodiment, a polypeptide can be prepared with multiple arginine-
glutamine dipeptides separated by cleavage sites. When the polypeptide is exposed
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ensuing dipeptide provides localized therapeutic effects in target disease tissue with
high therapeutic margins of safety.

[00022] In one embodiment, the arginine-glutamine dipeptide provides the two
amino acids in a dipeptide having improved water solubility, stability to
sterilization, long-term stability, and bioavailability for humans and animals. An
advantage of the dipeptide is its increased stability over free glutamine, for example,
resulting in much lower cyclisation of glutamine into undesirable pyro-glutamate. In
one form, the arginine-glutamine dipeptide of the present disclosure has an N-
terminal amino acid, which is arginine, and a C-terminal amino acid, which is
glutamine.

[00023] The arginine-glutamine dipeptide of the subject disclosure can be readily
synthesized and/or formulated by a person skilled in the art having the benefit of the
present disclosure. Alternatively, the dipeptides can be purchased commercially
from, for example, Bachem Biosciences, Inc., which sells an arginine-glutamine
dipeptide salt. The arginine-glutamine dipeptides can be of any purity or grade, and
can be of a purity and grade that is suitable for inclusion in the diet of human
infants.

[00024] The present disclosure is useful to support retinal, intestinal, and/or
nervous system development in a neonate. The term “neonate” as used herein
means a newborn infant, including premature infants, postmature infants, and full
term newborns. Premature infants are babies born before 37 weeks of gestation.
Postmature infants are babies born 2 weeks or more after 37 weeks of gestation.

Full-term infants are born within 37 to 39 weeks of gestation.
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of saf EtBYcl 2 is an anti-apoptotic protein that resides in the outer mitochondrial membrane
and the membrane of the endoplasmic reticulum. High levels of the Bcl-2 protein
protect cells from early death by apoptosis (cell death). The Bcl-2 protein can
suppress apoptosis by preventing the activation of the caspases that carry out the
process.
[00029] Thus, in an embodiment of the disclosure, the arginine-glutamine
dipeptides described herein can decrease the level of caspases in the brain. Caspases
are protease enzymes that play essential roles in apoptosis and inflammation.
Certain caspases cleave other protein substrates within cells, resulting in the
apoptotic process. Decreased levels of caspase may promote nervous system

development.
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[00033] Enteral administration of the present arginine-glutamine dipeptide can be
by any recognized method and can take place at any time. Formulations containing
the active agents can be given once a day or multiple times per day. Administration
of formulations containing the present arginine-glutamine dipeptide can be
alternated with administration of formulations that do not contain the present

arginine-glutamine dipeptide, or formulations that contain the present dipeptide at
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pr esent eptide at
composition, such as infant formula, and can either be intermixed with the food or
nutritional composition prior to ingestion by the subject, or can be administered to
the subject either before or after ingestion of a food or nutritional composition. The
subject dietary supplement contains an amount of arginine-glutamine dipeptide, or a
precursor thereof, that is effective for the support of retinal, intestinal, and/or
nervous system development.
[00037] The amount of the arginine-glutamine dipeptide or its salt or prodrug that
is an effective amount is an amount sufficient to evoke the desired physiological
response. This is generally an amount sufficient to produce lessening of one or more
of the effects of apoptotic neurodegeneration or neurological morbidity, reduce the
risk of developing NEC, positively influence normal retinal vascularization and/or
have a prohibitive effect on the risk of developing ROP. In the case of apoptotic
neurodegeneration, it is an amount sufficient to reduce neurological morbidity and/or

to support normal cognitive development and motor outcomes in premature infants



| evel s other than those that will provide arginine-glutam ne dipeptide to
the infant in a total anount of from about 100 ng/kg .day to about 1000
ng/ kg . dayo 2p00@3wy The ar gi ni ne- gl utam ne di pepti de of PCnAISPI1696258S

di scl osure can be enterally adm nistered to a neonate in any known and
accepted formor manner. An enbodi nent of the present disclosure is a
conposition that can be an infant formula, human mlk fortifier, or a
nutritional or dietary supplenent, and conbi nations thereof. [00035] The
infant fornula, human mlk fortifier, @r nutritional supplenent of the
present disclosure can be m | k-based, soy-based, based on ot her food
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milk, such as unmodified cow's milk, unmodified goat's milk, unmodified human
milk, or any other unmodified natural product, but rather refers to a formulation

made by man in whole or in part by intermixing two or more ingredients. Thus, the



[ 00040] Besi des the subject dipeptide, the conposition of the disclosure
can contain an additional nitrogen source (i.e., amno acids and/or

pr ot ei n) Wochidaato7t he total anount of am no aci ds or pPOTAISROAYF25RE

bet ween about 1 g/ 100 kil ocal ories (kcal) to about 10 g/100 kcal of total
conposition, in some enbodi nents about 2 g/ 100 kcal to about 6 g/ 100 kcal.
The anount of |ipid source per 100 kcal of total conposition nmay be greater
than O g up to about 6 g, in sonme enbodi nents about 0.5 g to about 5.5 g,
and in other enbodinents about 2 g to @bout 5.5 g; and the anount of

non-fi ber carbohydrate source per 100 kcal of total conposition nmay be
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pr edom nant . ate source in the i ornmula can be
any sui teabpatwdilybbhydlyed soyowroteim tisvdatast The befasti faxbluga fan beecaiseini nf ant
formul as. %ﬁgical carbog%d ate sources include sucrose, fructose, glucose,
mal t odext PIHPMAREPEEREY BEEHIONMARL ~ corn syrup solids, rice syrup solids,

rice stqootu4|nothtéi @dbelydiatd abGle Mdhki adabhafopgalastcanChe ddyC@ufthbler, soy
flour, and the like. [00045] The lLipid sqource in the infant fornula can be
any | i picarahyzateidmmmm in thharhte heosweahleferagpe i dpfans doympulags ghypical

formul a heal, linplid : es, ..hel Ll ks f i e yol k
| pid, - oR PR <Rl MORIIESuckite, Wil i, piMAeRUEh, Blclose *Biip

sunf | owsyraop,lcord sgtupoidlidanded syaapisolids,dérei stectht hedddfd suohstashpaodifEldei n,
medi um ¢chain triglycerj des , and esters of fatty acids wherein the
fatty agFH?F%F%?an(B f%*ggbéaﬂgg%$ﬁ%&apid, linoleic acid, palnitic
acid, stgao43] aThé liptPsASeH BX ARNRIfEN Pfol fhulLbLHOBARABR RPN 01 CatdGiothin 1 1Ml eni ¢

acid, oleic acid, lauric acid, capric acid ga?ryllc acid, caproic acid,
and t he art ke be |spgnbls) feor eise an afant Toamylens Topical 4ipid souses Birledpmalkeatt o be
usef ul i..S i gh: ol i u r .10l i (1C.: r
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example, arachidonic acid, linoleic acid, palmitic acid, stearic acid, docosahexaenoic
acid, eicosapentaenoic acid, linolenic acid, oleic acid, lauric acid, capric acid, caprylic
acid, caproic acid, and the like. High oleic forms of various oils are also contemplated
to be useful herein such as high oleic sunflower oil and high oleic safflower oil. MCT
contains higher concentrations of caprylic and capric acid than typically found in
conventional oils, e.g., approximately three-fourths of the total fatty acid content is

caprylic acid and one-fourth is capric acid.



[ 00046] The infant fornula of the disclosure also may contain enmulsifiers
and stabilizers such as soy lecithin, carrageenan, conbinations thereof,
and the Iwkeoj@o®17] The infant fornula of the discl osece/usayrooptssdnal |y
contain other substances which may have a beneficial effect such as

| actof errin, nucleotides, nucleosides, immnoglobulins, conbinations
thereof, and the |ike. [00048] The osnolality of the liquid infant formula
of the disclosure (when ready to consune) may be between about 100 and 1100
mOsm kg H20, in some enbodi ments, betwgen about 200 and 700 nOsnf kg H20.

[ 00049] The infant fornula of the disclosure can be sterilized, if desired,

by technj Kk t r , .1he r ]
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it is meant that the formula, in a formready to consume, renains in a
singl e hnwhgeﬁ@agnphas@ﬂ@mﬂéw ado@maﬁonsﬁ@ﬂa@éaedﬂhebkﬁnre than one phase
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refri gertat ednsuMie) hniafye bbhbetkwmd ar@aﬁurmoofanuhmpo odi@stm/kghehf)ornﬂlsan@f t he
di scl osure al so has the advantage of remaining fluid (i.e., does not gel
into a SHhdiRaRs, Wfé‘f?eélta@%ﬂz@)(gé?%78ﬂﬁnr$ gﬁ?%f rigerator). [00052]
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(avallablfor];n NF&Q ohnson & Conpany, Evansville, IN, U S A) may be
supplene ed i TH S Tabl e anount's of ar gi ni ne- gl ut am ne di pepti de and used
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di scl osure, the infant fornula human m | k fortlfler or infant nutritional

suppl emsAntainmm BReven udhe Rentel becwindone staainghnetitianal ibiedusde sptods 8tases,
br ebi Ot 1 PloeAtAA | ABBe, .ORGA ThALNAR! ¥HATAL Hiat ed fatty aci ds (LCPUFAS) .
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The term "probiotic™ nmeans a m croorgani smthat exerts beneficial effects
on the He&03Y oThehnfhostiormnla prfobhet disclksen shouldhéearshelfaytabée adtied, 11
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pr obi ot Itﬁar? %ge %%als_g ﬁ&)(c))r? %fslulall yrfsp[a?t?org;%?f%ha%e thickener does not settle out as a
sediment upon visual inspection after storage overnight in the refrigerator. With the
thickened nature of the product, the formula of the disclosure also has the advantage
of remaining fluid (i.e., does not gel into a solid mass when stored overnight in the
refrigerator).
[00052] Conveniently, commercially available infant formula can be used. For
example, Enfalac™, Enfamil®, Enfamil® Premature Formula, Enfamil® with Iron,
Enfamil® LIPIL®, Lactofree®, Nutramigen®, Pregestimil®, and ProSobee®
(available from Mead Johnson & Company, Evansville, IN, U.S.A.) may be
supplemented with suitable amounts of arginine-glutamine dipeptide and used in
practice of the disclosure.
[00053] In some embodiments of the disclosure, the infant formula, human milk
fortifier, or infant nutritional supplement contains additional components which may
include probiotics, prebiotics, or additional long chain polyunsaturated fatty acids
(LCPUFAs). The term “probiotic” means a microorganism that exerts beneficial

effects on the health of the host. Any probiotic known in the art may be added,



[ 00054] In certain enbodinents, the infant fornula, human mlk fortifier,
or infant nutritional supplenent of the present disclosure additionally
conpri seswat20l1@asto7one prebiotic. The term "prebiotic", Pag/uss@d/ob=sei n,
means a non-digestible food ingredient that stinulates the growth and/or
activity of probiotics. In this enbodiment, any prebiotic known in the art
may be added, provided it is suitable for conmbination with the other
conponents of the supplenent. In a particular enbodi ment, the prebiotic can
be selected fromthe group consisting gf pol ydextrose, fructo
-oligosaccharide gl uco- oligo saccharide, galacto- oligosaccharide,

i nulin, Q y. C r
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acid (EPA).. sed, . the nDunt of t he prese G su e may be
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the amoypnt of ARA may be from about 10 ng/lOO kcal to about 67 ng/ 100 kcal .
In yet anot her enbodi ment, the anmount of ARA may be from about 20 ng/ 100
kcal to [86044] 5D regttado dmlmdlmlentsa thar infee dernawbodivmean milkdorindemtorof ARA
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may be fron1about 1:3 to _about 9:1. In one enbodi ment of the present
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| evel of ARA may ween 0.0% and 0.67% of fatty acids, by weight. In
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anot her enbodiment, the |evel etme n about
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from about 15 ng/ 100 kcal to about 60 ng/ 100 kcal . [00060] adm ni stered
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amount  QfhAHRAnbSdiakewd, +80 rAUb 199bkal:1.3. In still other embodiments, the ratio is
about 1:1.9. In a particular embodiment, the ratio is about 1.5:1. In a further
embodiment, the ratio is about 1.47:1.
[00057] If administered as part of the present disclosure, the level of DHA may be
between about 0.0% and 1.00% of fatty acids, by weight. In other embodiments, the
level of DHA may be about 0.32% by weight. In some embodiments, the level of DHA
may be about 0.33% by weight. In another embodiment, the level of DHA may be



[00061] If admi nistered as part of the present disclosure, the effective
anmount of DHA may be from about 3 ng per kg of body wei ght per day to about
150 ng pewokglioi7twody wei ght per day. In one enbodi nent poff/ush@odszses osur e,
the amount is fromabout 6 ng per kg of body wei ght per day to about 100 ng
per kg of body wei ght per day. In another enbodi ment the amount is from
about 15 ng per kg of body wei ght per day to about 60 ng per kg of body

wei ght per day. [00062] If adm nistered as part of the present disclosure,
the effective anount of ARA may be from about 5 ng per kg of body weight
per day to about 150 ng per kg of body weight per day. In one enbodi nent of
this disgl r o e _a ntr. var i f t per f bod i ght
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day to apquitt 60 mg per kg of body weight per day. [00063] The LCPUFA source
may or may not contain EPA. In sone enbodi nents, the LCPUFA used in the
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enbodi neNtASRA essy bBamoaboud7% brokdi@ht. ktalanbBisr @nbodimest,i {He BUHlesf ARA
enbodi ments_substantially no EPA. L00064] If the conpositjon of the

di scl osdPdy be aBoyo?-arreint Balahitt Hogel aneisr srodgneiptisnieve] of REA pgy be

acconplq%p@gﬂygbﬁg(ﬁlﬁ@gﬁgqbk@ggggg%gﬁ‘knomm inthe art. For exanple, an
equi val ent anount of an oil which is normally present in a conposition,

such as [A0¢#9]ol Hiadnsimndtbmdeas patt of tiay plrsent plsalbedrenithd amognt GPOEMs malyf
rce . known,i th% ﬁ{t such

utilizedq, the sourge of the | CPUE n b S

s, e s B SPHLR T ob Beabi el 1O g Bt i PP RE ang
the |i keumothe JECPUAAS AR Bemi dhoddtblingl1000tdHl @6 abehii NBend/000Mkc4l0006%8dt The
di scl osure provides a commercially acceptable product in terns of desired
st abi | | ARoshfr RYedisrntc Hhgr astoant of i REAamdyt he framp abot dentgstd0aked it e
to no obgenvabhe/ Msemyng effect by-products associated with a Maillard
reaction. Furthernore, the inventive conposition is substantially
honogend00686d]or Ifaainsines ptedlbhepparaf dbe af¢sent dectisstd, tthe iaomuho of ARA vy

hel f-life.if d | i quid) . .Th Lscl b ticularl
sef Ul 15V REREE Ror A d kpeEisahaet 308 et of RS Jspuitter SpBE i, (e ¥
i ntesti R@hourdNA/ARA LY BY $ro%y ShOWH B el DPUTREH], to &lbbhiD 89 ing/l 00 kKcLQUR Lt
applicable to other elenental diets specific to a selected(Pg%glatlon t hat

is at risdwRthr eaphnsiment the amoyegehORa man bereym ahayy 4 mged twapout

Ref er en i b y s t ﬁgpg i i sure,
one or %@HQQQQQ%% %sﬁbgéﬁﬁ?%ﬂaggﬁﬁég?&ggf?ﬁ’ e o&%aﬁg%ﬁlg%%kgﬁgg?gg%gbvided
by way &b megfloadatl tnalodutt4Pemgi1D0lloglir én onetenibodirhatti, the amothé ol ARA Bsur e.
In fact, (it will arent to those skilled in the art that various
nDdifipé@?ghgbﬁﬁﬁﬂséﬁggtions can be nade in the present disclosure without
departi ngod6gm el SERRGrQ aSPhit &f Be $iaSetl $iG10SIEE thdBffedtRNSt ANEE@t of
features illustrated or described as ggrt of one enbodi nent can be used on

anot her I¥Afganyrbatrane appel & me ey kg of edshepighiberiae it abaHud0 Mg neg kg

1 endedsal LI PLSERR, Jh3LOSHESSRNELr HEDN ML S BHRACY,

equi val eihbst 6@heer RPjoLbddy; wkikht per day to about 100 mg per kg of body weight per
day. In another embodiment the amount is from about 15 mg per kg of body weight
per day to about 60 mg per kg of body weight per day.
[00062] If administered as part of the present disclosure, the effective amount of
ARA may be from about 5 mg per kg of body weight per day to about 150 mg per kg
of body weight per day. In one embodiment of this disclosure, the amount varies
from about 10 mg per kg of body weight per day to about 120 mg per kg of body
weight per day. In another embodiment, the amount varies from about 15 mg per kg

of body weight per day to about 90 mg per kg of body weight per day. In yet another



features and enbodi nents of the present disclosure are disclosed in or are
obvious fromthe follow ng detail ed description. It is to be understood by
one of orwprraryo43io7l | in the art that the present di SCUPSITAIS2019/052585
description of exenplary enbodinments only, and is not intended as limting
t he broader enbodi ments of the present disclosure. EXAMPLE 1 [00067] This
exanple illustrates the efficacy of enteral adm nistration of

ar gi ni negl ut am ne di peptide for the prevention of retinopathy of
prematurity in a nouse nodel of oxygensinduced retinopathy. [00068] All
animals are treated in accordance with the ARVO "Statenment for the Use of

A LS SRR SyBe VoD R SRLE B TR RSB SHERR M gy oVl
Fl ori da. abbﬁﬂ@@ﬁig ek LA MBS/ weiglitgirlagt tined pregnant nice was obtained
from Jackson Lahor i (Bar Har bor . re housed. in the

Uni versm et FilBe i@ﬁ’rﬁ&swcsep%%m@émoéﬂose\ﬁ%ﬁmca TSGR P ?OP weentyhe

pr egnantg,gi E@PU@AeuQéor 60 the diBQodES&nPARS USRI Aot KPACX PSS IeRB A%, ih00070]
The overall purpose of the experiments in aninals is to establish safety,

appr opr |cart@1rd@9”d@élmarrtgetheamﬂaleﬁ farondgs peedhergnesoaltaiat 16@5\ than rbeuh 20
neonat es .Sk r.-et I nopat I’ nat 11 I { ur pose
of the ar%fl ni r%{eg fEtCP'm ne crll:lelo mth%ge f's 1?1855 !rdtl)e%/rl1 18‘25 sgfe an lJkeaisrﬁiiJA B

absor baktkepreepaidahbars 163t than feoussed nig@l@u dvdalleERPPr Ofd i iat etifiutothdd onal
i ntakes of arginine and gl utam ng in human infants who m ght not be

recei vi rRoIHRERES Abatagtiatlying 88Aof these amino acids in their diets, the

dosages [phogdle BHIRL, oléﬁ!i&ﬁoiaﬂf‘e aResLed %félﬁﬁalé}ﬂém@d%%ﬂ%tﬂ%rc%n%ﬁﬂﬁt
reconnended i'ntakes. | 71] In the neonatal nbuse nodel of oxygen-induced

reti nopaIJz(FR/UFASdaynm e mocoalHiISbeqb lugedstanddrd teehmiqnes knmgn datlse art. a615%
oxygen atnm herne 0012, days. 8tu ]\?u S gL ecei ve vm]ge % aﬁ%

f eedi ngs 8{‘11 aerg?i N4 Vag m ne ?) B eCb1° Lonttoi P 88? %380 1?51

st arti nguel ap dsginaledd SLdﬁlbWbi olIPId)y 1sunekplapatl ivwith fige L@m&g&s pBsitNakadl thday 17
(P17). Gavage feeds_ include a control (0.9% sodjumchloride) and the test
conpoundSuEkPLdhe AGRIAFAg saR desmyaiayiren hBowR d 4he qet sshent meieoib fish 5 and

5 9/kg .4 a)é?ngle bén gl %Q’g 98§Q%d°ﬁraﬁﬁ'%p‘?d RERE ifleike ¢hyTdesupXenhY Rehween

t he two dai gavage feedi ngs.
natural form or refined form.

[00065] The disclosure provides a commercially acceptable product in terms of
desired stability and physical characteristics and the product demonstrates little to
no observable browning effect by-products associated with a Maillard reaction.
Furthermore, the inventive composition is substantially homogeneous for an
acceptable period after reconstitution (or for the shelf-life if prepared as a liquid).
The disclosure may be particularly useful for infant formula preparations for the
support of retinal, intestinal, and/or nervous system development, although it is
equally applicable to other elemental diets specific to a selected population that is at
risk of apoptotic neurodegeneration, ROP, and/or NEC.

[00066] Reference now will be made in detail to the embodiments of the disclosure,
one or more examples of which are set forth below. Each example is provided by way
of explanation of the disclosure, not limitation of the disclosure. In fact, it will be
apparent to those skilled in the art that various modifications and variations can be
made in the present disclosure without departing from the scope or spirit of the
disclosure. For instance, features illustrated or described as part of one embodiment
can be used on another embodiment to yield a still further embodiment. Thus, it is
intended that the present disclosure cover such modifications and variations as come

within the scope of the appended claims and their equivalents. Other objects,



[00072] After the fifth day following return to nornoxia (P17), the animals
are eut hani zed by injection of a |lethal dose of a conbination of ketam ne
(70 ng/ kgwbady/oaeioght ) and xyl azine (15 ng/ kg body wei girCx/usedoosesds by
cervical dislocation. The eyes are renoved and fixed in 4%

par af or mal dehyde, enbedded in paraffin, and sectioned. Pre-retinal nuclei
are counted by masked observers. Efficacy of treatnent is calculated as the
percent average nuclei per section in the eyes of arginineglutam ne

di peptide treated ani mals versus contrgl aninmals. [00073] For total RNA
isolations fromretina, the animals are sacrificed and the eyes renoved.
The reti i h i d y f . nd:st o i Ler(r)
pur fer (AGBrone b Aaetioan eSS orp O iR TefE RSN R B SRR o
RNA. [ 0G4 thSttewiahg Hbeiley eesatidmkizis tobe qhddist@dibyeoneatfiondinaty akifiount
anal ysi s. tggr th%;e gice, at aCi_he tj me, of eut hanasifa, the m ce are perfused
wi th™ f 1 dBridscait thps Shnirseseaiatiscusalon) i dlexeiniipn ot grenrlary ¢npdiments
vascul atyie. a Jigs YRS iAERIGNUG! BRfiGHy aMd bREUBASShIIMmAXeS of MRt delyde and
then in phosphate buffered saline cefl culture media. The neural retina is
di ssect edsdlesyiret he retinal pignent epitheliumchoroidsclera conplex and
flat m)urﬁ M’f’ four to seven radial cuts and exam ned and phot ogr aphed
separat efy using confocal mcroscopy (wth a MRC-1024 Confocal Laser
Scanni nqo&y6&1lenThisaRabile Ragktrdies ¢hd efica&S M ert0R) AamiRBstHtich ¢ffarghiies-al
adm ni stration of the arginine-glutamne dipeptide are shown in Fig. 1,

whi ch i glatamape HaeRtidn &% Hy Praeatier fjarehinepaihypel Prapdtusiyiin 2 HBoOwpes of
neonat aly, ;M 6f SXRRAGHIEQNPRLEXiIHR. as a function of the dosage of

ar gi ni negl utam ne di peptide, wth dosage |levels of: zero (control); 1 g/kg
.day; 2.[00988dg Alegnimmislade tyektpd uhagccoldvancgrveish ¢he AN r“Stftemgot éir the
correspgnds reater thnal . vas ar proliferatipn _and therefore

et nopatityol AR kA Tp AR Y Roh i arbfa™ | SRRl we iR oere

f avor ablappesite@aiethd heffit@tiodal Afiinkl C@emiidBte CdenmitelecagfethsWbetrfy stucl ei
per section was decreased at all levels of adm nistration of the dipeptide
as corrpaﬁl%d%\;i th subjects receiving only the control. A recognizable
dosel/re f i i . day
and 5 gAo0e T T PPuRaE PO RR D] phRa) BER VR BEEE R 3o b0t kg
. day. BEXAletiopies (Bar Ha@bd6 MEhiheemarepiverd hbumstlriat the Whiveedfifyi cablorula

t I dnj,ni.st t f i | gl ut.am i tide ir t ti i t
Pt esti AR EOERE FeR R R T s s e oo 80077
The C57Bh&dsd sipsaisd of tlid &prph@gpant mce was obtai ned from Jackson

Laboratories (Bar Harbor, ME). The m ce were housed in the University of
Fl ori da [PRQTQn Ehe eneralicawtnose ahithaexeyiwenticin apingads 1s to establish safety,

appropriate dosage range, and efficacy prior to evaluation in human neonates at risk

for retinopathy of prematurity. Since the ultimate purpose of the arginine-
glutamine dipeptide is to provide a safe and easily absorbable preparation that can
be used to provide appropriate nutritional intakes of arginine and glutamine in
human infants who might not be receiving appropriate quantities of these amino
acids in their diets, the dosages in the animal studies are modeled after human
premature neonate recommended intakes.

[00071] In the neonatal mouse model of oxygen-induced retinopathy, 7-day old
mice are placed with their nursing dams in a 75% oxygen atmosphere for 5 days.
Mouse pups receive twice a day gavage feedings of arginine-glutamine dipeptide or
control solution (50 uL) starting on postnatal day 12 (P12) and continuing through
postnatal day 17 (P17). Gavage feeds include a control (0.9% sodium chloride) and
the test compounds and different doses of arginine-glutamine dipeptide (1.0, 2.5 and
5 g/kg-day). The daily dosage of the dipeptide is divided evenly between the two
daily gavage feedings.



[00078] In the neonatal nobuse nodel of oxygen-induced retinopathy, 7-day
old mce are placed with their nursing dans in a 75% oxygen at nosphere for
5 days. My0O=e11p4pB7recei ve tw ce a day gavage feedi ngs @CT/US2010/052585

ar gi ni ne-gl utam ne di peptide or control solution (20 pL) starting on
postnatal day 12 (P12) and continuing through postnatal day 17 (P17). In
one experinent, different dosages of arginine-glutamne dipeptide (1.0, 2.5
and 5 g/kg .day as a hydrochloride salt, Bachem Babendorf, Switzerl and)
are tested. In a second experinent, argi nine-glutam ne dipeptide (5 g/kg
.day) is given and a nornoxia group is used as a control. [00079] After the
fifth d | oy t t r i 7)., e i S anji zed by
nj ect i aR00F I FEPRRE UL dsp QRGERE Rl R pordBdli R T 481 BRSEaN,

wei ght) eanigandyddly igjetidn oftd kghblodhse wdiaghinbihatlidrovkkkthnise (70 salkg body

di sl ocatiaon. [00080] Tissue tota|l el oper gxj dase, (MPO) activity, measur e
of neut MEPARY B HHEPRE] ik Igﬁ@iggbq&/ LE _?ﬁiogvgﬁebx ApiTiop] ooy ifed by
a st andakds eRg WRIokEd RIRCAYM 8n B I 1RfhbrmaMSib NemPaIR E$n ?’a@aﬂ?ﬂm%ﬂﬁm zed
onice in 0.01 MKH2PO4 buffer. After centrifugation at 10,000 g for 20

m nut es sattiar@d. tPre-yetinhkbnyclar areraognspemdedskyd sowireersi Biidaay of treatment
cetyltri.nmet ni brom de_buf f er 3.7 .MM CTAB, 50 M KH2PQ4, .and 50
i1 acet 11 ARCHRTE Y BB nale, e ORGP P R
suspensighitansise dgiiptideugededgaimalatveldsQ0Ati@l ARIMAS. M nutes, and the

supernatant is then incubated in a 60C water bath for 2 hours. The MPO
concent M8P9BH of ox ftak ROE} Azlatiens Fomerriinge dhpyprimalyprsosagfkadamd the

oxi dati QReOfrehRIERTEHRY IAGNZ idi then d16 A0S UPAN o StHeLR! Mraediabq 6R0 nm
and conpared with a |1 near standard curve. Thé anobunt of protein is
measur edRN&latgr® heff@ ¢Rabiobc ARstneTR) Ak 4Yy ((rGarbissdpadt 1€A tioh 00PBLPInRY] - 2

| evel s af Adet erm ned using standard i mmunobl otting techniques. The brain
was honogent zed with a Pol ytron honogeni zer, and the honbgenates are stored
in aliqoos74t SSAE.of Gat epbeatd QBAITES hRalititivebanabdatibong dhdyds oRad

el ectrophoresis system (Carl sbad, CA). Intestinal protein sanples and

Kal ei dodbeise mige.ppk-the afimedoheythanasi, athwaryse (@gp opegdusedaritdn Ayoresayingr e

| oaded : 9%, ( ] . ' = i

I R R N e S e N R U
bands aredehechatedlinttcdroatdehadpehy vheryindbhépbaicdeuffertsahee (EYV/DH ure

(MI1ipore,.Corporatian, Bedfor.d at 100 volts.for 1 hour. Visualjzation
of ¢ he' gPEtEr MpaRuL et e olinsaty  uiih Trd oh & ORI ER Bt

bl ack. RMidra wemplanasd demduackedifhofout #a0ssveh rad4l (Aty hndOfRhdhedrangd m | k
(NFDM in Tris-buffered saline containing 0.1% Tween-20 (TBST) (Fi sher

Sci ent i fAhetogaaphgdt sepazayelyudsing ¢qndeds! NEFRAsERIST, (Withe Edfed gerfocal

i ncubat 1 i b - BCr- 2 tyl {.eS anta Cruz, CA), at 1:1000
diluti og’%gl\%}ers%%ﬁ?gg&s%@ %Otﬁ,hége%@eﬂagg elg’n(égﬁThe menbranes are washed with
mul ti pl d080ETIgeReafltsTaSIntaral sinméguetindd yf thecaiyanied-ghitamiae ghpdptalet arer abbi t

hor ser adi sh peroxi daseconj ugat ed secondary .anti body. ECL-PlusTM a

Chent | P RECOBE s b ST 5 1 ERERS EPBLEY FL MEREhoHFET PRI Sei e then) |
is then 3ppbf @dodRal hEcdBEY:aNE0 BYPeioRtHRALEMNLASN B AhdUbSSeAf dr@fiThe-
tenperature. Protein bands are visualized by exposure of nmenbrane to X- OVAT

sci ent i faletanpngi Hpentidemwitasopage- kyekiofCarrpocantroly, 1 RAehdar;e?-5 aly day;
fol l t usi 5A X .
i agnost ] RSP T sl B OF K MiP o nd, B BRBSaRethiiP Pdlay |

densi t onebliferafi@008i] theiefsti naindpaghy.y Asleval nahddrusi mgclei,stidrefpreal
techniques. A portiop of .intestine fragmthe .ileumis fixed in 10% (w V)
neutral lﬁiilfﬁf&s@dm%ff PFRPLF SRICOM ol E16F dr 14 1P §RED Hhdr @aﬁ%gﬁ%@nﬁéﬁ ¥stine
i s paraffichigebedeiesh wadtddcPdRed MMIBR&L1O8SadAIRHE£0:00f FhAAFHephiddes and
stained with hematoxylin and eosin according to standard procedures.

Hi st ol ogPe@prethaliis esbigele yeeivorarealyudiengprardansyaeesdijable dost/respérsem 0 to

4+ (Ono =S it I Jahi t | rmang. t he
severi 1y o FREKES MRREpUAR BHaEPR L IR AR 5 LB T TP e
usi ng a HiglsgadereBolafativartssiveasAdioma atys dkgadayKi t (Chem con I nternati onal
Inc., T | ). The brain is honogeni zed with a Pol ytron honogeni zer,
and the s are stored in aliquots at -80C. [00084] Wth respect to
i ntestinal devel opnent, the results of the admi nistration of the

ar gi ni ne-gl utam ne di peptide are shown in Fig. 2, which is a bar chart
showi ng the intestinal damage score under three different conditions:
control; hyperoxic conditions; and hyperoxic conditions conbined with

ar gi ni ne- gl utam ne di peptide treatnent. The danmage score decreased when the
subj ect was admi ni stered the




18 argi ni ne-gl utam ne di peptide. The arginine-glutam ne di peptide protected
against intestinal injury with an average damage score of 1.67. The average
damage scwpeoafo4inresti nes exposed to hyperoxi c conditi @03/Us261085585 [ 00085]
Regar di ng nervous system devel opnent, the results of the adm nistration of
t he argi ni ne-gl utam ne di peptide are shown in Figs. 3 and 4. Fig. 3is a
bar chart showi ng an increased Bcl-2 expression of 33%in a nouse brain
treated with argini ne-glutam ne di peptide and exposed to hyperoxic
conditions. Fig. 4 shows a 32%reductiygn in brain caspase-3 activity
conpared to hyperoxic mce. [00086] All references cited in this

speci fi AR, Hnpcl udi | l.im [ : | jcgti )
oat ont s 1000780, TS AR aBRes T ellash bt Tl R RRL TuisBfoh MBS
br ochur egutatak dipéptidy e tprpesting ggsainauintedtingil tdrel Bsginp@fjiugdicialesd ynd t he
| i ke, are hereby incorp%%%fgd by reference into this specification in their
ent i r et iNEPEToRRIYA QYseiflest the references herein is intended merely to

summari 7806TH aPREAI®IH/IRHGIDPY! HRRIA pRBhARY hidN a8 oLadRbS R JhskdPade
that any reference constitutes prior art. Aﬁpllcants reserve the right to
ch

chal | endeboratories (Bac Ylagher, péEL. i Tenmyjceowerehbowdeddd thef Bnivneety. of Bbog] | n

V|em/of]ﬁgﬁﬂggggg(3¢én%%h&ﬁb§%ﬁg§gﬁ%g§&$yhe several advantages of the

di scl osuré are achi eve er ntageous results obtained. [00088] As

vari ous [00@TglesIi€ ahé chdbaatmdaouse hivdehlbo \veygmi-hoksedndtiaoparns) 7idasSoldy
those of ordinary skill in the art w thout departing fromthe scope of the
di scl osdiée are nlacadnwehddet Rursiag damst er OohvaYFadatmoherafgve days.

descri ptjQiseafith SRRWYe  tRids & %%Q@Yéé&%ﬁ@f;\%%iﬂ?n@mﬂangﬁe id?%&%fe?fee&ﬁd as

illustrative and not in alimting Sense. ron It shou

under st codtrohatlutinhd@0 mdntssawsing dre pesimiatal sdeanbd (P Hrersl pentiheng therughanged

both in pv(\)/(slpr{a%ala(ﬁ]a(ljy Il‘? (P?’Ji’)t. "In (:)I'r?e g{'}ﬁ%lr{\n@ent, different dosages of arginine-glutamine
dipeptide (1.0, 2.5 and 5 g/kg-day as a hydrochloride salt, Bachem, Babendorf,
Switzerland) are tested. In a second experiment, arginine-glutamine dipeptide (5
g/kg-day) is given and a normoxia group is used as a control.
[00079] After the fifth day following return to normoxia (P17), the animals are
euthanized by injection of a lethal dose of a combination of ketamine (70 mg/kg body
weight) and xylazine (15 mg/kg body weight) followed by cervical dislocation.
[00080] Tissue total myeloperoxidase (MPO) activity, a measure of neutrophil
accumulation and a marker of tissue injury, is determined by a standard enzymatic
procedure. Briefly, intestine samples are homogenized on ice in 0.01 M KH2PO.
buffer. After centrifugation at 10,000 g for 20 minutes at 4°C, the pellets are
resuspended by sonication in cetyltrimethylammonium bromide buffer (13.7 mM
CTAB, 50 mM KH>PO,4, and 50 mM acetic acid, pH 6.0). The supernatant is kept for
analysis. The suspension was centrifuged again at 10,000 g for 15 minutes, and the
supernatant * then incubated in a 60°C water bath for 2 hours. The MPO
concentration of the supernatant is measured by the HsOs-dependent oxidation of
tetramethylbenzidine. The absorbance is determined at 650 nm and compared with a
linear standard curve. The amount of protein is measured using the BioRad Dc
Protein Assay (Carlsbad, CA).
[00081] Bcl-2 levels are determined using standard immunoblotting techniques.
The brain was homogenized with a Polytron homogenizer, and the homogenates are
stored in aliquots at —80°C. Gel electrophoresis is performed using the BioRad

electrophoresis system (Carlsbad, CA). Intestinal protein samples and Kaleidoscope



What is claimed is: 1. A nethod for supporting retinal, intestinal, or
nervous system devel opnment in a neonate, the nethod conprising enterally
adm ni st ewpregriamgioni ne- gl ut am ne di pepti de to a neonat e PCO/USe@viosz=sssan
anount of arginine-glutamne dipeptide that is effective to support
retinal, intestinal, or nervous system devel opnent. 2. The nethod
according to claiml1l, wherein the total anount of arginineglutam ne

di peptide adm nistered is fromabout 100 ng/ kg .day to about 1000

ng/ kg. day. 3. The method accordi ng tqrclainll wherein the neonate is in
need of support of one or nore of intestinal devel opment, nervous systen1

devel Opq;% stalf’}Q&I Ergtte.}lrp %Jcanqi%\f(% l%ghhpag][Sb (P,SCK?.%IP@ ‘flo aorndénl% gdp @I m 1,

wher ei n t e nheon prenmature | accor
claim1 acmaﬁﬁtﬂe’l(}i‘ﬂ‘ﬂalmpf‘tﬁta&stlgﬁl @BipRal n@atlstend, €29 nind eﬁectirdsmlomaieldoﬁ 100
according.to claim1l, wher

n the neonate is full-term I nf ant .
7. The meitRder abayr dibagrs: oﬁﬁqtaliWanf%@réﬁﬁrgﬂ%iﬂéppw ad%?sﬁﬂ%ﬁéﬂ? i
ar gi ni nggdybAHeN @Pﬁ@%ﬂ@o?&@%oﬁ%&oﬁd@eﬂféaeMAbgai I1@9Ix%1ﬂsnfo@ni hfogf nul a
cont ai ni ng arglnlne-glutan1ne di peptide to t he' neonate. .

accor di ngstadizatimnne!7 therpeeteim bahds |i queirtgrineflalt stanmg shd s;nermbmrm th@l |y
conpl et &mido black. PVDF membranes are blocked for 1 hour in 5% (w +v) non-fat dried

milk (NFDM) in Tris-buffered saline containing 0.1% Tween-20 (TBST) (Fisher
Scientific, Atlanta, GA). Using fresh NFDM-TBST, the membranes are incubated
with rabbit anti-Bel-2 antibodies (Santa Cruz, CA), at 1:1000 dilution overnight at
4°C with gentle rocking. The membranes are washed with multiple changes of TBST
and subsequently incubated with a goat-anti-rabbit horseradish peroxidase-
conjugated secondary antibody. ECL-Plus™, a chemiluminescent substrate (General
Electric Healthcare, Piscataway, NJ), is then applied to the membrane and
incubated for 5 minutes at room temperature. Protein bands are visualized by
exposure of membrane to X-OMAT scientific imaging film (Eastman-Kodak
Corporation, Rochester, NY), followed by development using a Kodak M35A X-OMAT
processor (Kodak Diagnostic Imaging Inc., Rochester, NY). Protein bands are
quantified by densitometry.

[00082] Intestinal injury is evaluated using histological techniques. A portion of
intestine from the ileum is fixed in 10% (w v) neutral buffered formalin for 24 hours
for light microscopy. The intestine is paraffin embedded, cut into 4 um sections,
mounted on glass slides, and stained with hematoxylin and eosin according to
standard procedures. Histological analyses are performed using a damage scoring
system from O to 4+ (0O=no damage, 4=severe damage with mucosal sloughing) to
determine the severity of the intestinal injury.

[00083] Caspase-3 activity is determined using a Caspase-3 Colorimetric Activity
Assay Kit (Chemicon International, Inc., Temecula, CA). The brain is homogenized
with a Polytron homogenizer, and the homogenates are stored in aliquots at —80°C.
[00084] With respect to intestinal development, the results of the administration
of the arginine-glutamine dipeptide are shown in Fig. 2, which is a bar chart showing
the intestinal damage score under three different conditions: control; hyperoxic
conditions; and hyperoxic conditions combined with arginine-glutamine dipeptide

treatment. The damage score decreased when the subject was administered the



9. The nmethod according to claim 1, wherein enterally adm nistering

ar gi ni negl utam ne di pepti de conprises admnistering a nutritional

suppl enernwocont@rwirng ar gi ni ne- gl ut am ne di peptide to tireTSenawns2585 10. The
met hod according to claim1, wherein the neonate is in need of hyperoxic
treatnment. 11. An infant formula conprising arginine-glutam ne dipeptide
In an anmount that is effective to support one or nore of retinal,

i ntestinal, and nervous system devel opnment in a neonate. 12. The infant
formul a according to claim 11, whereingthe infant fornmula conprises the
argi nine-glutam ne dipeptide in a total anount to provide the 20
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cl ai m 12ntestiapbinjutyneithainnastedagsdambi€sdode bhH1 6] dhetdveraentanigeadcomnofof t he

Al N B o0 R B bt ode Sonditlons aa's. o 4 9/ L to about 5 g/L.
[00085] Regarding nervous system development, the results of the administration
of the arginine-glutamine dipeptide are shown in Figs. 3 and 4. Fig. 3 is a bar chart
showing an increased Bcl-2 expression of 33% in a mouse brain treated with
arginine-glutamine dipeptide and exposed to hyperoxic conditions. Fig. 4 shows a
32% reduction in brain caspase-3 activity compared to hyperoxic mice.
[00086] All references cited in this specification, including without limitation all
papers, publications, patents, patent applications, presentations, texts, reports,
manuscripts, brochures, books, internet postings, journal articles, periodicals, and
the like, are hereby incorporated by reference into this specification in their
entireties. The discussion of the references herein is intended merely to summarize
the assertions made by their authors and no admission is made that any reference
constitutes prior art. Applicants reserve the right to challenge the accuracy and
pertinency of the cited references.
[00087] In view of the above, it will be seen that the several advantages of the
disclosure are achieved and other advantageous results obtained.
[00088] As various changes could be made in the above methods and compositions
by those of ordinary skill in the art without departing from the scope of the
disclosure, it is intended that all matter contained in the above description and
shown in the accompanying drawings shall be interpreted as illustrative and not in a
limiting sense. In addition it should be understood that embodiments of the various

embodiments may be interchanged both in whole and in part.



14. The infant formula according to claim 12, wherein the infant fornula is
nutritionally conplete and further conprises: (a) a fat source; (b) a

car bohydreibeosigdrme; (c) a |lipid source; (d) a stabilizeCT/isealo08)s8hn
protein source. 15.A human mlk fortifier conprising arginine-glutamne

di peptide in an anmount that is effective to support one or nore of retinal,
I ntestinal, and nervous system devel opnent in a neonate.

19
CLAIMS
What is claimed is:
1. A method for supporting retinal, intestinal, or nervous system development

in a neonate, the method comprising enterally administering arginine-glutamine
dipeptide to a neonate to provide an amount of arginine-glutamine dipeptide that is
effective to support retinal, intestinal, or nervous system development.

2. The method according to claim 1, wherein the total amount of arginine-
glutamine dipeptide administered is from about 100 mg/kg-day to about 1000
mg/kg day.

3. The method according to claim 1, wherein the neonate is in need of support

of one or more of intestinal development, nervous system development, and retinal

development.

4. The method according to claim 1, wherein the neonate is a premature infant.
5. The method according to claim 1, wherein the neonate is a postmature
infant

6. The method according to claim 1, wherein the neonate is a full-term

newborn infant.

7. The method according to claim 1, wherein enterally administering arginine-
glutamine dipeptide comprises administering liquid infant formula containing
arginine-glutamine dipeptide to the neonate.

8. The method according to claim 7, wherein the liquid infant formula is
nutritionally complete.

9. The method according to claim 1, wherein enterally administering arginine-
glutamine dipeptide comprises administering a nutritional supplement containing
arginine-glutamine dipeptide to the neonate.

10. The method according to claim 1, wherein the neonate is in need of
hyperoxic treatment.

11. An infant formula comprising arginine-glutamine dipeptide in an amount
that is effective to support one or more of retinal, intestinal, and nervous system
development in a neonate.

12. The infant formula according to claim 11, wherein the infant formula

comprises the arginine-glutamine dipeptide in a total amount to provide the



16. The human mlk fortifier according to claim 15, wherein the human mlk
fortifier conprises the arginine-glutam ne dipeptide in a total anpunt to
provi de twe 2arigi4mione- gl ut am ne di peptide to a neonate i rCarUSamoOsL8Df from
about 100 ny/ kg .day to about 1000 ng/kg .day. 17.The human m Ik fortifier
according to claim 166, wherein the concentration of the arginine-glutamne
di peptide will result in a total concentration of arginineglutam ne

di peptide of fromabout 0.4 g/L to about 5 g/L in human m | k. 18. An infant
nutritional supplenment conprising argixyine-glutam ne dipeptide in an anmount
that is effective to support one or nore of retinal, intestinal, and
nervous Systemdevel o nt i neonate. 19 The infant nputritional
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suppl emeng/kg arprtb a®sut hEcamgikei-dw~ gl ut am ne di peptide in a total anount to
provi de the argi nine-gl utam ne dipeptide to a neonate jn an anmount. of from
about 106 mg/ K @g@n& %r%&mccze@agﬁaﬁl?gm. tayvhergintihe fJPFfPH}ﬂ IR, HA Bnal
suppl engpti-REROLSHREt@iok! it AR %9%inﬂ4'ée§1%'ta{}nh{éedi§;9;?&@é‘{sr Bbinahok otNE/L to

argi nine-glutam ne dipeptide will result in a total concentration of

ar gi ni nebghtibafi-ne di peptide of fromabout 0.4 g/L to about 5 g/L in the

I nfant nl'ﬂt r tl’ﬂineagn 2HP @(l)r?nnl?lglt according to claim 12, wherein the infant formula is

nutritionally complete and further comprises:

(a) a fat source;

(b) a carbohydrate source;

(c) a lipid source;

(d) a stabilizer; and

(e) a protein source.

15. A human milk fortifier comprising arginine-glutamine dipeptide in an

amount that is effective to support one or more of retinal, intestinal, and nervous
system development in a neonate.

16. The human milk fortifier according to claim 15, wherein the human milk
fortifier comprises the arginine-glutamine dipeptide in a total amount to provide the
arginine-glutamine dipeptide to a neonate in an amount of from about 100
mg/kg-day to about 1000 mg/kg ‘day.

17. The human milk fortifier according to claim 166, wherein the concentration
of the arginine-glutamine dipeptide will result in a total concentration of arginine-
glutamine dipeptide of from about 0.4 g/L to about 5 g/L. in human milk.

18. An infant nutritional supplement comprising arginine-glutamine dipeptide
in an amount that is effective to support one or more of retinal, intestinal, and
nervous system development in a neonate.

19. The infant nutritional supplement according to claim 188, wherein the
infant nutritional supplement comprises the arginine-glutamine dipeptide in a total
amount to provide the arginine-glutamine dipeptide to a neonate in an amount of
from about 100 mg/kg -day to about 1000 mg/kg -day.

20. The infant nutritional supplement according to claim 19, wherein the
concentration of the arginine-glutamine dipeptide will result in a total concentration
of arginine-glutamine dipeptide of from about 0.4 g/L to about 5 g/L in the infant

nutritional supplement.



