TREATMENTS USI NG Cl TRULLI NE BACKGROUND OF THE

I NVENTI ON 1. Technical Field The invention relates to
wo b@7iiees nent or mai nt enance of conditions theeT/vs2007008143

be benefited fromincreasing or maintaining Arginine

| evel s in the blood, and having i nproved taste

characteristics over current Arginine

suppl enentations. Further the invention relates

generally to the treatnent of early satiety, and nore

particularly, to the admnistration of L-citrulline in

order to pronote relaxation of snoboth nuscles of the

stonmach. Addi t I ' [ r tes generally

t he use of ciﬁ?@ﬁ?ﬁWﬁ?ﬁ%§ﬁ§h@¥ggﬁggﬁégﬁ%? I ncreased

wound heal ing and inproved mcrocirculation in rena

i npai red patients when adm ni stered before dialysis is

initiated or ' [ kﬁgT i ' both. 2.

Backgr ound Aw%QE%$F§Sg§p¥ety ﬁgq#%éh§ggﬁ?ng of

full ness prior to the consunption of adequate calories

and/or |iquids. Dyspepsia is a disorder of the

1 ]ggﬁaﬁ§§g§%isysten1characterized by chronic or recurrent
upper abdom nal synptons, including early satiety,

THE RRRAGAH felardt@d P Eme AN RdinRANRR DL LoV Wat WEuId be
i ngestion of food. Acute or prolonged early satiety or

benefited YSrASRSE AN rhAfdldin dg ArgineUévdld inQRe BI®3HO4nd having improved taste
dehydration. Some individuals, such as cancer.

characterib@icé 6VdrcurreMOSinihé Ehrﬁilﬁrﬁéhtﬁhcdiss Faghéer the riveatomteimes generally to
i mmunodeficiency virus (HV), and the elderly, often

the treatrRXROF e@ME atiesy, hiyd tiaké paryicaiady,ab tisysineipsiration hEEeitrulline-in order
i ndividuals are more likely, therefore, to experience

to promotdueidxation efdmanh aruscles bf thegtonthchn béaideat,lonaﬂy,cxhe immention relates
further conplicate existing health probl ens. Known

generallyntbt vsclef aifrulline &tri thg benmfity oSiatieased wouhddesliepaidimproved
generally focus on either the stimulation of an

microcir¢ukation iduenal impajpsetnatients when adadnisteresithesore diplyis is initiated or while

| ow-vol une, nutrient- and calorierich
receiving dialysis or both.

| 2. Background Art
Early satiety is the feeling of fullness prior to the consumption of adequate calories
and/or liquids. Dyspepsia is a disorder of the digestive system characterized by chronic or
recurrent upper abdominal symptoms, inclﬁding early satiety, discomfort, heartburn, and/or
nausea fo]loWing the ingestion of food. Acute or prolonged early sati;aty or dyspepsia may result~
in rﬁalnutrition and/or dehydration. Some individuals, such as cancer patients, those with
chronic diseases such as human immunodeficiency virus (HIV), and the elderly, often experience

early'sétiety and/or dyspepsia. These individuals are more likely, thereforé, to experience

insufficient caloric or liquid intake, which may further complicate existing health problems.
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di etary supplenents. Neither nethod is satisfactory.

I ncreasing the appetite of an individual experiencing
weaogieet i ety or dyspepsia sinply increases tPer/US2007/008143

l'i keli hood that the individual will continue to eat

after feeling full or the onset of dyspeptic synptons,

of ten causing great disconfort. Nutrient- and

calorie-rich dietary supplenents are generally not as

flavorful as the individual's normal diet and are

therefore less |likely to be consuned in the quantities

necessary to mtigate the nal nourishing and/ or
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N S A i b

dlscomfoi'tS I@utf:gﬁu Ghd Sdlodi rléﬁmbﬁ%ry s&ﬂ:ﬁ&m@ﬁtg g}et g%n@:@ll]}"ﬁgt Xé mlrﬁ:l as the

to consune nore ore satiety 1S achi eved. .

individuai*€ln@%ahl A% b ket REREH 1&@8%%@65%%%@?(@@&5%&3& ﬁébessary
satiety, increasing the anount of food present in the

to miti ga@ttﬁerafe!nadmﬂsmh glafd/oP Gel/atdtifaldfRBtsQff eail y Sitiehy S1L@GRPEPIS -
her nmethods of treating early satiety have therefore
Mugsm eflthetdnfdch padvidd feelibskasmied bralishtigh tHd®imulation of stretch
bi ochem cal mechani sm by whi ch stomach snooth nuscles - '
and nutrigit@ecph@x.eWhea thasiomaci\distends axa eiulf M3helingedson of food, stretch
cellular protein receptor (e.g., guanylyl cyclase) :
receptorstdne actipjatddnineheastdmach mvusdie: erlggalnganhMtaty sigmals in théyeagus nerve,
: protein or a-sulfur atomin cysteine. The binding of )
resulting NOa desisete stopodatingeSueh dikentiomisqiarticuldriycévidant injthe accommodation
© causes an increase in the concentration of the second-
reflex of thesBedyrerIf theoitoroachumnssdssirelappprstipsiin those pLiRMyndusahpre is a,
causes relaxation of snmooth nuscle, such as that of
reductloq nesatieixghateerplingeiadivigiral m;gcmsumpmg §oodplgqf@qe§§tlew is achieved.
sphincter of .Qddi,intestine, and anus. _Thus, an
Thus, relpkatiapeaf hg FOREShiT90th ERICIEF T VRO dateY RGP IRE Be amount of

snoot h nuscl e
food present in the stomach prior to the actlvatlon of stretch receptors

Other methods of treatmg early satiety have therefore focused on relaxation of stom.a‘lch
muscles. The biochemical mechanism i)y which stomach smooth muscles are relaxed is known.
Nitric oxi;ie (NO) binds to a'cellulaxi' pi'dtein receptor (e.g., guanylyl cyclase) through interaction
with either a metal ion in the pfotein or é sulfur atom in cysteine. The bindiﬁg of NO causes a
chgnge in the prdtein, which in turn causes an increase in the concentration of the second’
messénger cyclic gqanosine moﬁophosphate (cGMP). ¢GMP causes relaxation of smooth

muscle, such as that of the lower eéophageal sphincter, fundus,: pylorus, sphincter of Oddi, .
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i ncluding the snooth nuscles of the stomach,
particularly the fundus. The primary source for NOis

WO b@7amon® acid argi nine. Arginine is netabol i P€TUSTODD008143
citrulline and NO via the enzyne nitric oxide synthase
(NOS). Accordingly, a nethod of treating early satiety
via relaxation of stomach nuscles m ght include the
i ncreased consunption of arginine. The difficulty with
such a nmethod, however, is that only a portion of the
argi ni ne consunmed by an individual remains avail able
for nmetabolization to NO As nuch as 60% of i ngested

intestine 3oflgpis oSy ?fheb’%?%%é O PS© HiEr R e B smpgen musele,
t abol i d.t I d NO.
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ce a satriatin cou érln any

treating J&ﬁkf @?titiéei? r‘{g‘{ feflihtiby %&@%Mué&ﬂ&%ﬁ%? %llﬁg thé %Eédo&msumptlon

Ive source arginine ist ogenous

of argmngﬁzr OpHCdi PRI it Q.icﬂ'ar}ﬁetfl&f’ rﬂoW%@eta‘fQ tH&k &lﬁy d thfJnLﬂﬁth@ﬁ'glnlne

his route contributes about 20%t o -whole

consume@'b§iaR v RIAMG aifhvaldtie wrlmaﬁ)dlﬁaﬁmﬂmed A§‘m€1$l19as 60% of
infestine and enters-the circul ati on wi thout being

ingested RNARG s rAEEbIYzedNR tHel IKRF by Widlifhsd bEREé edeid leRirculation, where
conversion to arginine in the kidneys. To this extent,

any remaining afkisixk $iay BeahetabdlRkt olcitralliderapd N Qg Azasidihgty tsuet y method-
that does not suffer fromthe above defects. Further,

would retjiiee th@éngﬁstlsm oEa thrgd quantighofam aginilss-ricindietady supplement in order to

- L-arginine, in oral nutritional conpositions have an

induce a ofpetion ef altinmchasuseleat Sadtkalargequirityl of & dietacaspplsment would
L-arginine it is the direct result of its basic side

itself indgerad satiatigg péﬁe@tn countgsingeay irlaxing GHg oI gdyceribpihseguent NO
Cal ton (2002) 'Modifying undesirable tastes' descrjbes

: productwlh Anpterestiveroee darargiginges ko andogenoys pradugtiemptpgginine from the

amino acid cii;fulline. This route contributes about 20% to whole body grginine production.
| Citrulline is produced in the intestine and enters the circulation without being metabolized by the -
livér, with almoét corﬁplete conversion to arginine in the kidneys.

To this extent, a need exists for a method for tréating carly satiety that does not suffer
from the above defects.

Furtﬁer, the use of some dietary amino acids, including L-arginine? in oral nutritional
corﬁpositions have an objectionable t.aste at alkaline pH. In the case of L-arginine it.is the direct
result of its basip side chain. US Patent application 20020193342 Hamman & Calton (2002)
'Mod'i.fying undesirable tastes' describes the use of sucralose to mask flavor of free amino acid.

US Patent 5780039 Greenberg et.al. (1998) describes the improved.taste of an oral nutritional
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US Patent 5780039 Greenberg et al. (1998) describes
the inproved taste of an oral nutritional conposition
wa@e@rni4se3 and encapsul ation of fatty acids. USPERUSIIN7/008143

appl i cati on 20020068365 Kuhrts (2002) uses snal
coated granul es of 80% L-arginine and 20% coati ng. The
coating provided taste masking of the bitter
L-argi nine and produced a sustained-rel ease, powdered
drink mx. Prior methods, although somewhat effective
in masking the flavors, the underlying problemof the

. taste of the L-arginine still exists. SUMWARY OF THE

compositigh raimbe ag arcspoughrn B0 Rk FidS s Baltht ffftichBon 2062Bb68%s
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problem Mlﬁé Ya{s@l{ﬁ'%é[,_caﬁ ilﬁﬁie s‘fmee&fslti]_ the i n(?r eas_ed . ’
. concentration of NOresults in a relaxation of snooth
. nmuscl es.of the stomach. A second aspect.- of the
i nvention proviides an oral l'y-adm ni.strabl'e nutritional.

suppl ement  coMFUNMMWRYOFRTHE INVENTIONC trul |i ne
effective to.causé.an increase in a concentration of

Th InweriowpreadéNOmeitivd foe tregingsat ddasedhe sTdatictgaal dyspepsia in an
third aspect of the invention is to inprove the flavor -
individuadf I de enbgdoaeit tesnéthad incheles adminiiserirgstioahaindinadued iao effective
L-arginine's bitter flavors. Typically the pH of a '
amount of ©Fcitrulbinei s bal anced t hrough the addition of aci.d,
such as- phosphoric acid, but this additional acid: nmay
Aifivstraspent of theiheendionrproeides aupethod dbi- iréatipg akitnastane, of sifiety and
conpletée or partial substjtution with L-citrulline for
dyspepsia ingangindivital, dhemethodisomprising: inetaapiak amanernjrarigy ef pifrig oxide
“does not require supplenmental acid N o
(NO) in the individual’s cells, wherein the increased concentration of NO results in a relaxation
of smooth muscles of the stomach. -
A second aspect of the invention provides an orally-administrable nutritional supplement
comprising: a quantity of L-citrulline effective to cause an increase in a concentration of njtric
* oxide (NO)in thecells of an individual.
A third aspect of the invention is to iniprove the flavor of the compositions that include
the basic amino acid L-arginine’s'bittér flavors. Typically the pH of a solution is balanced
- through the addition of acid, suéh as phosphoric acid, but this additional acid may increase
probléms in beverage stability. However, the complete or partial substitution with L-citrulline
for L-érginiﬁe results in 2 more neutral pH beverage that does not require supplemental acid

(e.g., phosphoric acid) to balance pH
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(e.g., phosphoric acid) to balance pH A forth aspect
of the invention is an effective nmechani smfor

WO p@raa®dg or nai ntai ning Arginine |evel s i n PEIEUS2007/008143
bl ood, using an oral supplenentation of L-Citrulline
or L-Onithine. Arginine has many effects in the body
that include nodul ati on of inmune function, wound
heal i ng, hornone secretion, vascular tone, insulin
sensitivity, and endothelial function. It is within
the scope of this invention that the use of citrulline
to maintain arginine |evels would lead to si-ml.ar

benefits. fifth_aspect of .the invention is an ef
A i amest ATithg IMVRRIQ BN REREIY mEFIRN ﬁ%{ “?r%afs‘%“d%lf“@‘“'“g

ceinin Bk o 3558 oo PRBR S BEELCNigh TR
vuinine PR L 8%t BB Bl PR P mGRAE LR, funa
healing, Sm\%w? %llqct% do§ %{:{;l%{ fosfl%l %tsmnnyé%sxtlgf% aathd eﬁﬁéﬁheﬂhefuw}?)“nft is

_ Ine 0 argi ni n€ conversion rate
within thé g%)h&% %fth'g‘"?’g@“‘?h@gﬁ@%té‘ﬁ%s gﬁllflng\écr? E)taagrg%in a %Bg’ghea% \%u]d lead
tosunﬂmQQQcﬁ roved mcrocirculation in renal inpaired
pati ents when.adninistered before dialysis is
A' fmﬂ AS?L&%% lwbeﬁtfo @%ﬁleyf*eagnsehahmm or e tRfent bR pfophylaxis of
| east partly, -acconplished by decreased urea

an acute &Qﬂ{r&{lc aSERRIiA a R RAMEL leQfechVlylatfintEBR g, thhB @ characterized by a
illustrative aspects of the present invention are

lower thafl&n@BRSrtIfing @ ¥idike chiveRieiFid) eo@prisiflg aClehfi@me @ Gitrulline, or a
ot her probl enms not di scussed, which are discoverable

precursorbcyf ditraikine,lied daiy desefor Bind M drnRa ESCRIaktth©hindant by which the
i ndi cated above, the invention provides a method for
citrullinetto eagining ceavéryionasteds yedaced.or dyspepsia in an
individual. The invention further provides products
Af sixth sggodot oftbatnm@ntlon i%thg geedofmtreilme forrthe benafigs of increased wound
“treatnment,” "treating," and "treat" refer to both
. healing apd @phlynlvad; mlg'ogqrculatlon in renal impaired patients when administered before
dialysis is initiated or while recelvmg dialysis or both. This is, at least partly, accomplished by
decreased urea and/or ammonia production by the mammal.
The il_lustrati\;e aspects of the present invention are designed to solve the problems herein

described and other problems not discussed, which are discoverable by a skilled artisan.

DETAILED DESCRIPTION
As indicated above, the inveﬁtion provides a method for treating early satiety and/or -
dyspepsia in an individual. The invention further provides products for sﬁch treatment.
As used herein, the terms “treatment,” “treating,” and “tyeat” refer fo both prophylactic or

preventive treatment and curative or disease-modifying treatment, including treatment of patients
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preventive treatnment and curative or di sease-nodifying
treatnment, including treatnment of patientsat risk of
we@oewnamvs ng a di sease or suspected to have coptT/as10etd008143

a disease, as well as patients who are ill or have
been di agnosed as suffering froma di sease or nedi cal
condition. The terns "treatnent," "treating," and

“"treat" also refer to the mai ntenance and/ or pronotion
of health in an individual not suffering froma

di sease but who may be susceptible to the devel opnent
of. an unhealthy condition, such as early satiety or

i or YRR R SRS SR o B SUHSEA KSR el s who
. di d
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. “treatmeqt EldJ %@tﬁ%aéaqﬁgreﬁ? a o, erl“eerI t?ghe%ﬁ rétinance aan%J tn!n? of‘l? alth in an

uat nEStI C an

individual Hgthsu%%nag m dyﬁlsgfs'é $ut I’Vﬁé %aﬁ)“e%lséeﬁﬁgféQO e i%g?)gtrnr%nt ofan-

or ses, mans ereint

unhealth ko, §uéﬁ3£‘éar1&‘saﬁ%%fipafsﬁg?4;§.$ ggrégaegéetbqtfg a:?l‘étﬁective amount” is

ies to other” ani

an amourﬁftﬁaQ %a@j&?u@a}see&r REdiEALBARBN bR al frd8% Bidliot GHofR)eeh&@lIly, provides

descri bed above, arginine, |ike npbst am.no .

anutrmoﬁé]' PiSysidiSgitA! &&hyditRivahetid t6qRkk indivi\gl! i ver prior to
. entrylntothe cifrculatory system This linits the

A SN REE Sl JhelLaE F8 iSndtQumitR t8rodunts, h§uatisirgténmals,
(NO for snmooth nuscle relaxation. However; a few - ' :

domesticafin4ls 8@chdss doas and tdtg faitin biliehals sieh avslidep) pigs,lcewsanddorses, and -
met abol i zati on. One such-amno acid is L-citrulline,. a

humans. pPVBereirsthe tdfn magiml iaised lists caateaipiited that iitalsoapptics egother
to citrulline and NO, L-citrulline s converted to

animals thatgireicamblerpfitheefiiect exlibited printehided mah)emxmwtedfby the'mammal. -
circulating tcitrulline is converted in. the kidneys,

Awidisshibad ebevsnprginied like rhwsypmynaradiddy i laxesl) petabelized in the liver -

tissue. As such, L-citrulline circulating in_the -

prior to epfry drfottheeiraulatonyi systeme SFhie limity theusefujness 96 aminine At seufce of
cells to citrulline and NO Significantly, the’

nitric oxidg QYLD §eranasth mugsle F‘?JF’F%‘W& to argi nine occurs

contl nuousl as .l on Leitruylli
However, a few ar¥1mo acids pass t rough tth lHver with little or no metabolization. One-

such amino acid is L-citrulline, a precursor of arginine. Just as argining: is converted to cit;ulline
and NO, L-citrulline is converted to afginine in the mitochondria. The majority of circulating L-
citrulline is converted in the kidneys, which are comprised of highly metgbolically acﬁve tissue.
As such, L-citrulline circulatin-g in t4}1e‘ bloodstream is first converted to arginine and then in cells
to citrulline and NO. |

Significantly, the conversion of L-citrulline to arginine occurs continuously, as long as L-
citrulline is éirculating in the bldodstream. As a result, circulating L-citrulline makes it possible

to maintain elevated concentrations of arginine over time, which in turn makes it possible to
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is circulating in the bloodstream As a result,
circulating L-citrulline nakes it possible to nmaintain

web@vai®d concentrati ons of arginine over ti nePCWOBZNT/008143
in turn makes it possible tomaintain a steady rel ease
of NOin cells, causing a relaxation of stomach
muscl es and an abat enent or avoi dance of early
satiety. At |east sonme cases of dyspepsia are
associated with the contraction of snooth nuscles of
the digestive system particularly the snooth nuscles
of the stonmach. Accordlngly the adm ni strati on. of

rulline e.used to tre

i Kb b5 R %ﬁ@gﬁa}l%ng Einhdy Rt atie Rppnd a
abatemengﬂyam%chngFgﬁ%f 189% Aok ]gas%tsgrlrng 5ases é%g&sr?e;z) ‘S ssocli)é‘;ed with the
_ contractl%{m nV eSF‘?OO?{‘ ?ni/un e%%ls tlf\F di o%esﬁ_v J&%t ﬂf tpartlc“l yetldg nggt'th @%lets of the

I ne 'S adam ni
.stOfngch.aRcé r&jirr%éimg d'rrﬂm at% at%fl lg-g@lg{nl ¥o {)ﬁeﬂlyénd\r/ t'g rﬁegp spepsia.

Ag@é{'dfngrtg rt]l% IHQQI’R}Q?II ?ﬁé(ctﬂ'g 'ml%runpéf I Q%ﬁﬁﬁ@ﬁé? bt B@hinistered to an

e a nutritiona si ol ogi cal

mdwndual? 69 &hl hul@eR8 hoflbyd, qy@'ﬂl bcs%éhghﬁgcf ¢ b%ﬁ@lh%&ﬂd%%y skill in the

exanpl e, proteins, soluble and/or insolu

art. In orfeI é?ﬁ;&hmfeﬁ’tt LY e@EItHS ambuhPSf INSitrdNiNEisAdminiSle@Ats an MetiPidual in an
ot her carbohydrates, -fl avor agents; and medi canents or

orally-adffifiSiratil® ali@itual suppRRIRHE . A ThiShlementQiccaraify tditled Miyntion may
am no acids, including L-arginine, in oral nutriti-ona

further. c@R4iR @8} hufider bbivigredieneithanirocidaalnatritisial physialogithl, bemedical
: pH. In the case of L-arginine it is the direct result
beneﬁt toodn intlivideedi Sush Bigregifemitninclude, diod exantpde,i prptesesdlige and/or
flavor of the oral conposition the high/alkaline pH of
insolublet fileers; datroadids, oitaminsnwirnerals,isngarsahd/ongthenchatboliysiates, flavor agents,
acid (low pH). The higher acidity also inproves the
and medichmeonts oppthen theeapsutipegsints. ons by reducing the bitter
flavors associated-wth the basic amno acid (e.g.,
The apgyefisoms dictagamingrmaidsciopiudinga-pegiaingrip wlm&rﬁm@l ds
are used in nutritional conpositions. For.
composititfsdigne AP ebisetiendbls taste ahalkaling Phibyin Pesamas I ﬁrgé‘l“é‘\’v Htigthe direct

hosphorus content of the
result of Pts basec side chain. In order to improve the flavor of the oral composition the

high/alkaline pH of the composition is neutralized through addition of acid (low pH). The higher
acidity also improves the flavor of these compositions l;y reducing the bitter flavors associated
with the basic amino acid (e.g., L-arginine).

.Addi.tional complications arise when acids are used in nutritioﬁal cpmpositions. For
exaﬁple, phosphoric acid is often uséd, but results in elevated phosphorus content of the
" composition. The amino acid L-citrulline is a precursor to the L-arginine. As a result, we -
propose that L-citrulline can substitute for L-arginine in nutritional compoéitions. Unlike

arginine, citrulline is not metabolized by the liver following entry into the bloodstream through
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conposition. The amno acid L-citrulline is a
precursor to the L-arginine. As a result, we propose

WO b@u/1i49e3 trul | i ne can substitute for L-argi ni PET/UR2007/008143
nutritional conpositions. Unlike arginine, citrulline
I's not netabolized by the Iiver following entry into
t he bl oodstream t hroughabsorption fromthe diet or de
novo intestinal production. CtruUine is enzymatically
converted to arginine by mtochondria via a part of
the urea cycle. Because the use of citrulline
elininates the need to use acid to neutralize pH and

h fl b
absorptlo% grloal tﬁ:l Eglleg ok Id%%z%{:ﬁ) jntes aglgél é)sf?cfluc% 0 IE%t(r:l?llﬂge 1sgesnz§m?ma?l§tconverted
| to argining ﬁ?ﬁ“ﬂ 2%%}1%%; vig(%apc? q:mg&ﬁeét g&F 2 COI S a substanti al

ary np03|t|ons W th

Bé/c%{l CF%: gbe St ci rgmn@'?:' Pﬁ?at?sttfmg SUld to dsb abidl (B hOREsSY Rﬁ‘eﬂfd offset

Ine 1s-a Vvl ernative to arginine |

the. bitter ?lh%r@ Féfus.% insf)és@@a ﬁﬁo ahdbﬂe_%;eéﬁﬁg Sit AL RP R 1'nelude dietary fats

Its of the use of

into a nutﬁhhﬁéilclah?igsn'uﬁﬁl thg als 'apéha@ltengegﬂoda?ldma y¥8tsab kb Usmons

o Incorporate dietary lipids into the conposition

with very'H'fEJ SVRW 8. At debil10 MGk pHopob&l WAt ditkBlIRE DL SIaBIeQHteniahve to
is a substantial challengé to add dietary fats to

arginine if QMR&8H! dodisosMdnhsVieinkreléed bpabnd iothulationl W< result, benefits of .
nutritional conposi-tions conprising L-arginine

the use off @RUIINE Ghdhidd r¢8h@Tbnalf 201k dnd theaiblingtio hh‘ﬁr;hiritb elietafr!y aipws into the
i nparted by the al kaline-pH of L-arginine. - :
compositfonls tinptiivieahe nitritioaslgiahierd thid ¢dmpositionul | i ne, ~ei t-her
conpletely or in part, elimnates or reduces the need - '
1tfioa subataptialinlion s tofaddccllaﬂarly rfats e cooppritsortsi vaith very high or low pH. -
respectively. In a further aspect of the invention, is
Liquid nurigommp gempositiosusanairising lotarginiae requatedungiugion of aCId to offset the
prophyl axi s of an acute or chronic disease in’
bltter flaveg imparteddaypiheiatiialipe @Hﬂm&agrgmgp%gsmtsng{nqnsof L-argmme W1th L-
" characterized by a |ower than normal citrulline t .
citrullineggifier Forapletnly oF 81 patt: ehminatesspequepnheqreed Erderes ﬁ@oaf'ts of acid in’ -
citrulline, or a precursor of citrulline, in a daily
the compggiian TetPesiYelYrranmal  of at | east the ampunt by.whi ch

th itrulli to arginine convetsion t s: reduced.
: In a Elrt%er aspect of the ?nven on,isa compos?tsonl smta{ﬁae fgr {he treatment or

prophylaxis of an acute or chronic disease in a mammal, especially a hqman being, that is .
characterized by a lower than normal éitrulline to arginine conversion rate, compriéing at le@st
one of citrulline, or a precursor of citrul.]ine, in a daily dose for said mammal of at leaét the .
amount b); which the citrulline to ax;gihine conversion rate is reduced.

Arginine deficiency 'can'océur wifhin hours of surgery or other -traumé‘as a result of
physiological changes to the insult inflicted on the bedy. Deficiency can also occur during sepsis.
Arginine deficiency is, at least pértly, caused by increased arginase enzyme activity, therefore -

increased arginine activity.
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Argi ni ne deficiency can occur within hours of surgery
or other traunma as a result of physiological changes

wo eoorhewdhsult inflicted on the body. Defici enegT/T82007/008143
al so occur during sepsis. Arginine deficiency is, at
| east partly, caused by increased argi nase enzyne
activity, therefore increased arginine
activity.Ctrulline can be given via the @ tract in
oral and enteral products. Gtrulline, endogenously,
Is a product of the nmetabolismof glutamne in the
gut , generated fromornithine as part of the urea

Cgﬁ@{ lﬁ %antrhe ngénme'd ﬁ%gg 1traét A‘? opgf lalqc? ef?%ﬂﬁ ?0%%% S. gltrlgullme

I'nine’1s genera

endogenches[yag 5 Pr%%u tng%'tﬁe Xle{a%ofl gl% ine Erh{l]\géqb (g'égg'rgteg an%) ornithine

y ar gl ni nosucc synt

. as part ofatﬂg u@a%g@L %ﬁ)eegél}:) nlity@%% %gg;?tﬁaés b\#t@@ H'th body. Argmme

ent nsr dere gl ni ne I Clent as
f q Ble | fRowdh i HEAbOSHE b9 Dhsi te -
is generaf:egﬁu urf' Icﬁr?eﬁlgér:r Onl ngggrqgl{at eog elt ary int ake9 'ﬁwmnosuccmae

| g.£5Y) hsdadothih R ckiaRe Was@(BERINL1RNr i ched enteral
Symhase?‘@émﬁeasbE‘Argrgnrlne fs tegﬁgrgcursor ?or nitric oxide,

?thexswenmeod bbdH WnsidBRaRGEAGe defitiet 2)d 148ulPoDEdaba
ue to arginine infusion has been considered

productudﬁéﬂ drpiiHedfroie@aulife Hid 458 inad@abedibaiaiakanTkis has resulted in the
' instability and nitrosylation of proteins. Therefore,
use of argihreenetherémenabfoematasdiaginide is thg ppecotson fechitisntxideia ksown
i ntravenous argi ni ne supplenentation as a single -
vasodilatoarfnhascdd nitticpatideprosustiontdus ey erginise pfusion Exsbgeheotsidered
Met hods: According to a placebo-controlled
detrimenti bbtamsd pf anticipatetl hatawdygamid igsapidity and sitnebylhtiereqipreteins.
: sepsi s/ septic shock (<48h; APACHE || scores between
Therefor_e_,g:hqs_‘g)effﬁgtsevq:rg ﬁ@gmdz@{glngrprgoggqglbﬂgntmwsegtrquﬁus arginine
i ntravenous 72-h L-arginine-HC (1.2 nmol/kg. mn, n=9)
supplemejitaticfiss Bgle CORPARITIAN PHieatsolil SeYety SepRS| patient s
were treated with norepinephrine in a range between
0.08-0.9 g/kg.nmin at the start of study. Haenpbdynam cs

, wer e recorded at 2-h intervals throughout- the
Example 1:

| Methods: According to a placebo-controlled double-blind study design, ICU }datients with
severe sepsis/septic shock (<48h; APACHE II scores between 18-41) were randomized in a
group treated with intravenous 72-h L-arginine-HCI (1.2 pmol/kg.min, n=9) or isocaloric L-
alanine (placebo; n=9). All patients were tréat'ed with norepinephrine in-a range between 0.08-0.9
g/kg.min at the start of study. Haemodynamics were recorded at 2-h interyals throughout the
profocol. Blood was sampled at baserine and at 24-h intervals and analysed for plasma
nitrotyrosine leyels. Repeated measurements ANOVA was used; data are rneans:I:SEM.
Results: Plasma nitrotyrosine did not differ between patients treated with arginine or placebo

(for comparison, normal values are about 1 nM). No significant differences in systemic blood

Q-



protocol. Bl ood was sanpled at baseline and at 24-h
intervals and anal ysed for plasma nitrotyrosine
wo enelis1ooRepeat ed neasurenments ANOVA was used; PABRUS2087/@8143
means+SEM Results: Plasma nitrotyrosine did not
differ between patients treated with arginine or
pl acebo (for conparison, normal values are about 1
nM. No significant differences in systemc
bl oodpr essure and nor epi nephri ne dose between both
groups were observed. G oup Baseline 24 48 72h P
Pl.asma nitrotyrosine PLAC 0. 45+0. 04 0. 44£0.05 3.15+2.4

9.57+8.39 A 07 0.55+0. 20+0.49 2.1
pressure apd HOpGRBAL HpteRere R Bu BREOMTE00) (i)

ARG 82+4 81+3 85+4 84+5 PLAC, pl acebo; ARG Arginine

treated. Repeat ed neasurements ANOVA. T, time effect.

' , .z#m—%—%—ﬁ-f—uwwance t he
TOou C111) .
: Plasmamtr%?}pﬁﬁét PYAC e(%‘f%g }:WWS not
(M) ect AMst€s:6.0P0085k. r @3644048. 2.Thesef ore detri nent al

MAP ef f ect S’LQC arg3ni ne7se14 oxi&lat i ve 8644 esB(0GP) t he
(mmHg) 8 8 ients are

PLAC, P'a“ﬁ'a% Aﬁpe@é e “Wfér@’?ﬂ‘eé me@“{‘F‘Eﬂ‘ﬁ MRVt F €t5Fat i on
eads tqQ correction of a

Conclumgwr@gg%%mﬁeé‘g} 5 nP&F'g]aﬂae BT RS B i fgieins and

does not ;fitcg SYSEm L She 316%8{ geﬁgg/e e e’forF Ide&nnéeﬁ?\é%tgfggtg olf%% I?g;g E)h %&Qlatlve -
stress or t?ng erggda/ﬁwe 9169 ?dn%% d‘y int L&%%gé{kc ﬁtkﬂ@%eﬁﬁ&gxg fic q‘herefore,

i eve be saf e 'si nce t

Citcullind§ xﬁnﬁ\éﬁgudrpleggsntl\é%’ohe@ldﬁ o thé BfpiniRe Qéﬁcﬁézﬁzyt fh ﬂn% %E@poes:bly

ecent studie ave shown that” the Ievel "of arginine

raising thb@r%lﬁfﬁ@qlé\%isy&}eﬁ eRa81is8Bd ﬁor'r1$a1 @e\%}éaﬁﬂéjelgﬁttbn% thedfdedPRYe the
ysis run (Chuang et al Cinieca Chimca Acta 364,

body’s way Bf m%@l@r@ an &lde§sddnadnd ih §01ﬂe PRy bR staabful BitetidRel These

post dialysis run. However, the arginine |evel was.
levels ared%ﬁe@&ﬁ@daet&f&ﬁ%e the body is not believed to convert citrulline in excess to

arginine.

Recent studies have shown that the level of arginine in hemodialysis patients is ele\}ated T

both pre and post dialysis run (Chuang et al., Clinica Chimica Acta 364 216, 2006). Cltrullme is
~also elevated both pre and post d1alys1s run. However, the arginine level was decreased by 36%
whlle the c1tru1]me level was decreased by 258% during the same dmlysns treatment This larger
reduction in citrulline brings up the possibility of using cntrullme as'a substxtute for argmme for .

dialysis patients that are in need of improved wound healing due to diabetes. _and lack of mobility.

Excessive arginine has been shown to cause additional renal problems in patients with
compromised kidneys (Efron and Barbul, J. Renal Nutr. 9(3)142, 1999). Citrulline can be used to
supply arginine via conversien in the body. Additionally, citrulline has one less amino group

than arginine. This reduces the amount of ammonia and urea produced and decreases the stress
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while the citrulline | evel was decreased by 258%
during the sane dialysis treatnment. This | arger
WO e@aai49en in citrulline brings up the possi bi PCT/ySmN7/008143
using citrulline as a substitute for arginine for
di al ysis patients that are in need of inproved wound
heal i ng due to di abetes and | ack of nobility.
Excessi ve argi nine has been shown to cause additiona
renal problens in patients with conprom sed ki dneys
-~~~ (Efron and Barbul, J. Renal Nutr. 9(3)142, 1999).
Ctrulline can be used to supply arginine via
' copversion, i e _body. Additionally, citrulline has
on the alr ‘%@§°QWPH5“SP¥Up than arginine. This reduces the
anmount of anmoni a and urea produced and decreases the
Tisis; #easa of bigrullireda giace ofiprainine eould ialownfor thi imcreaske bersfits of
of citrulline in place of arginine could allow for the
- wound hdaliog ead edcibeinafliticn infrenad imphaiteslaiatinnts &ath before dialysis is initiated
m crocirculation in renal inpaired patients both
and whildeeteivingdlialygisi s is initiated and while receiving
' dialysis. In a further aspect of this invention,

124 firfheP SspRao MRS YnRhii6s la?gih heltia® nﬁﬂ?)éﬂ%&@lin tH&QJo@Si @hat include
nodul ati on of i mune func%lon wound heal'i ng, hornone

modulati&®6f Rirh @Rk funedét Wjunl @B&ling, ﬁﬁhﬂxd}rﬁ: seEREbA,I vakéwlar tand] insulin
endot helial function.. It is within the scope of this
sensitivity WHAndemetiMaundtivn. HSEwathirCiht ktdpel oT€hik tnveation eabthe use of
arginine 1evels would lead to simlar benefits. The
citrullinefto hegthingargiaberiewds wouldfleadatoi simdardspefitss of t he
‘ i nventi on has been presented for purposes of

| The hol‘f'%écg ﬁ% dgggrlﬁ{ign ?F\%ﬁ' olu?%%eﬁé@ts (ththé ﬁw@r%on' & pr egretséht&?for.

e or nvention to. t I se

purposes o? IstafiGh Qﬁ@gescﬁﬂ%lﬁ By §HiR Suc endBanty bERLhLusG A b%sl.lrﬁ‘i@ the

varlatlons ar e, possi nodi fi cations and

mventlonvt"i':r th@pteRNe toiallistBYedd ﬁn@gmf)@sl'ﬁ* gﬁnﬁﬁmﬂﬁblﬁiﬁhh lv@Hatidhs are
he art are intended to be included-within the scope

possible. osudhhﬁoam@tﬁttdsqnd aari&lRins fied nitly Bdwppakaonapetbdigskilled in the art
- clains. CLAIMS What is clained is:

-are intended to be included within the scope of the invention as defined by the accompanymg

" claims.



1. Anethod for treating, specifically reducing or
inhibiting, at |east one of satiety and dyspepsia in a
worowai4903 he net hod conprising: increasing a PCT/US2007/008143
concentration of nitric oxide (NO in the mammal's
cells, wherein the increased concentration of NO
results in a relaxation of snooth nuscles of the
stomach. 2. The nmethod of claim1l wherein the mammal
is a human. 3. The nmethod of claim 1, wherein the
i ncreasing step includes adm nistering to the
i ndi vidual a quantity of L-citrulline. 4. The nethod
of claim3, wherein thedﬁ‘ Lty of. L-citrulline is
: effective to cause an intfease in the concentration
NO.in the mammal 's cel'ls. 5. The nethod of claim4,
vanlsc&ﬁeﬁd ' at least a portion of the quantlty of

A S AR e Tl
and dysp i 1ﬂ'atrlﬁ %%aﬁﬁ?ﬁl {hoé-%g\\';#ﬂsifngr m Ci tlﬁéflez!lsliﬂ% @d’r@e“@tmﬁ of

ererrn the quanti of

nitric oxi @4@ H b %rmalw e&ngd Ghetdh fit 19&@1&1&1 <BREnRLALY 8PNe
~nutritional supplement. 8.. The method of claim?7,

results mwhéraﬁhﬁbﬂmn%}mhﬁaaegofftu_émﬁrach.ncl udes. at |east one
of the followng: a protein, a-soluble fiber, -an

2. Thé\ERiHAIT cldifer, wherdiRitidn@fimdl isa binkani-n, a nineral, a
~carbohydrate,. a flavor agent, a medicanent, and a
3. ThdRietpdWictaimgie Wherdin thEliacrerdihp step inabides eiBinistdrgciorthe
the carbohydrate conprises at |east one sugar. I0. The
individualetgoantityfof &-airnilibe. wher ei n sai d mammal has’ at | east
one condition or disease that has i ncr eased. early -
4, Thatiietttod afrclainu edetis theppiantitylof Irbierultintetio dffedtivelta panStO
wherein-the mammal is suffering frema chronic .
an increagk @athe eoncentratlon of NO in the mammal’s cells.
5. The method of clalm 4, wherem at [east a portion of the quantlty of L—c1trullme is
metabolized to form arginine.
6. The method of claim 5, wherein at least a portion of the arginine is mg:tabblized
to form citrulline and NO.
7. The method of claim 3, wherein the quantity. of L-citrulline is inpluded in an
orally-administrable nutritional supplement.
8. - The method of claim 7, wherein the supplement further includes at least one of
the followmg a protein, a soluble ﬁber an insoluble fiber, a fatty acid, a v1tamm,
mineral, a carbohydrate, a flavor agent a medicament, and a therapeutic agent
9. The method of clalm 8, wherein the carbohydrate comprises at least one sugar.

10. The method of claim 1, wherein said mammal has at least one condition-or

disease that has increased early satiety or causes dyspepsia.
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12. The nmethod of claim 11, wherein the chronic
di sease is selected froma group consisting of: human

wo povanoes i ci ency virus (H'V) malnutrition, caPCPUS2007/008143
COPD, chronic wasting di seases, anorexia, age rel ated
anorexia commonly seen in the elderly, sarcopenia,
psychol ogi cal disorders including depression,
Al zhei mer' s Di sease, Parkinson's Di sease or
conbi nations thereof. 13. The nethod of claim 10
wherein the mammal is post parental nutrition
treatnent, gastric bypass surgery. 14. The nethod of

| 11, Cl ﬁ%ﬂo&’o{m@?ﬂrﬂﬁ é) %%%Bgﬁeggghrﬁaﬁ i %f@mérfﬁo% e%wfon{c dlsealse
12. Th > % erf Pagmf %Q{?n‘l t%%%hro?r?cecilgéasin'i‘kese{e% édoﬁ%rﬂg group

r|t|on and

| cons;stmgaﬁ'hmaﬂ(imnmn%héﬁa{z&ly%g (gwf%alﬁmahﬁ, pzer COPD,

uan ci’'trull1ne effective to

chroqlc w%%gf P%Qﬁ%@ Ca%gre?ga gge %lﬁéﬁq&‘ﬁﬂé{lg%bﬁﬂ}] my Qeh rlﬁ &e%e‘ijﬁl

g ce a manmal e ‘nutritional

: sarbqpen%%ﬁ?cﬁm%gfcap&s F@fﬁ%ﬁé@dln%’ﬁ@ﬁr@bs@oﬂ Uﬁzﬁéﬂﬁn’é@@?ﬁséaﬁk the

entration o s effective to cause a rel axation

Parkinsox?g scai061 tbibinstichsPherbtdye stomach. 18. The nutritional
suppl enment of claim 17, wherein the relaxation of the

13. ThROBRIHOIBIEMIA W whiSinsh©fRGImalSs pbdt patentad nti@ition tie@ttend,
sensation-of satiety- in the individual. 19. The

gastric bypabd surgerpal suppl ement of claim 16, further conprising
at | east one of the following: a protein, a soluble

14, .Thé bethodaf dlaisol, wieeeih iHremamanal atliengicealed forcancani n, a
m neral, a carbohydrate, a flavor agent, a nedi canent,

15. Thﬂmemddlm’rc@eul,lvmeage the m@@mahissefledg fom atripasoonaef the
the taste of a supplenment for increasing or

fo]lowmgmnainmrq’qlpn @nd dehydration.

16.  An orally-administrable nutritional supplement comprising:

a quantity of L-citrulline effective 16 cause an increase in a concentration of nitric oxide
(NO) in the c;e}]s of a,mammal..

17. Tﬁe nutritional supplement of claim 16, wherein the increase in the concentration
of NO is effective to cause a relaxation of a smooth muscle of the stomach.

18. The nutritional supplemént of claim 17, whereil;A the relaxation of the smooth
muscle of the stomach is effective to relieve a sensation of satiety in the individual.

19. The nutritional supplement of claim 16, further comprising at least one of the
f‘ollowmg a protein, a soluble fi ber an insoluble fiber, a fatty acid, a vitamin, a mineral,
a carbohydrate, a flavor agent, a medicament, and a therapeutic agent.

20." A method for improving the taste of a supplement for increasing or maintaining

blood arginine levels, the method comprising:

e-13--



bl ood arginine |levels, the nethod
conprising:adm ni stering a conposition containing
wWQ2@7tii49bd i ne or L-ornithine, a precursor or setT/US$007/008143

L-citrulline or L-ornithine or a conbination thereof.
21. A nethod according to claim20 wherein the taste
is inproved through the neutralization of the al kaline
pH of a conposition containing L-arginine through the
substitution of L-arginine with L-citrulline. 22. A
met hod according to claim20 wherein the inproved
taste is a reduction in bitterness. 23. A nethod

to cl g roved taste

aaminit§5°Y bt St BRI E finp ot cotRis S preb BBhEor Pl of
L~cntrullmggr Il daked e%ggcg tlgn ﬁ1t gef(}f‘ fats to a suppl ement for

I'NCr €asi ng ood arginine |levels, the

21 A’E‘Eé{ﬂ&‘i’a &J?R*ng% @Qu %’Gzﬁb‘re?ih?ﬁé ﬂ&eﬁ%&g&%&i M&l@urso  or

al ni ng I|ne or L-orni

neutrall E‘l lal'k%hﬁé Hi-]ldf Q%oﬂfpoémeﬁ @bltltlain'ffg Blar %nﬁg lif%[l@f {sh%(r)]f

e eo nmet hod for treatnent” or prophyla

subsmutﬂ,n REUUrgirfHhe #Rhenkfuflineease that is characterized by a
- l'ower tRan normal citrulline to argi ni ne conversjion

22. A'@kfod tab@orﬁﬁl"ghg 158 OIS 18 thehprol&d @t 1da fduction in
conposition containing L-citrulline.or L-ornithine, a .

bitternesfr ecursor or- salt of L-citrulline or L-ornithine or a
conbi nations thereof. 26. The nethod of claim 25,
23.  Avietieddacebrdan@tondlaiaf 18 oMt@imihegmbraiet tastd is@ae & the addition

Lornithine, a precursor or salt of L-citrulline or
of dietary favs.nj t hine or a conbinations thereof is at ieast the . -
amount by which the citrulline to arginine conversion
24. A mb&odsfoxr fadilicaed adding of dietary fats to a supplement for increasing or
mamtammg blood arglnme levels, the method comprising:
admlmstermg a composmon contammg L—cm'ullme or L-omlthme a precursor or salt of
L-citrulline or L-ornithiné or a combination thereof.
25. A method for treatment or prophylaxis of an acute or chronic disease that is '
characterized by a lower than normal citrulline to arginine conversion rate, the method
comprising:

. administering a composition containing L-citrulline or L-omnithine, a precursor or salt of

L-citrulline or L-ornithine or a combinations thereof.

26. The rﬁethod of claim.25, when;.in an amount of containing L-citrulljnc or L-
omitﬁine, a precursor or salt of L-;_:itrullihe or L-ornithine or a combinations thereof is at’
least the améunt Aby whi'ch the cityu!lihe to arginine conversion rate is reduced.

27. The method of claim 25, wherein the composition is administered to a mammal.

28.  The method of claim 27, wherein the mammal is a human.

I



27. The nethod of claim 25, wherein the conpositionis

adm nistered to a manmal . 28. The net hod of cl ai m 27,
wob@7a14903 he manmmal is a human. 29. A conposi t i PET/US2007/008143

suitable for the treatnment or prophylaxis of an acute

or chronic disease in a mammal, wherein disease is

characterized by a |ower than normal citrulline to

argi ni ne conversion rate, the nmethod conprising: at

| east one of : citrulline, or a precursor of

citrulline; in a daily dose for said mamml of at

| east the anount by whi-ch the citrulline to argi-nine

29, & 95‘1\‘:?5&18&‘ S\Elﬁltb for tlgeq{;%%ﬁ‘g&t o?’g (wﬁyﬁ&@&s&ntdcg{é qr chrc chro’nic

accofding to ¢ a|n1 reint manma

disease iR & mAmAR h@lqeréiﬂrdlgegg‘e ik Eﬁﬁ%&@ﬁie [omxﬂa%)S{o‘T‘mgf cnﬁ'ﬂ]lme

acute or chronic disease in a na wher el n di sease

to arginih® cEMRIA6H Riil, 266 mdthod clomﬁ?i'ém%han normal citrulline to
argi ni ne conversion rate, thé nethod conprising: .

at least @ﬁmfm@irsmne,gmaa Frebdrior@FRfndlfingt | east one of
citrulline, or a precursor of Gitrulline; for said

in a dail{"a6¥@Rfor Shid Mharh@ABf d NAsARD Hﬁbu@%ﬁ"@hﬁh tl‘ieh&trﬁlliné Wb ldr ﬁme

to arginine conversion rate is reduced. 32. The net
conversioh ratkas raddded. wherein the nammal - i s a h.uman. 33. The
met hod of claim 32, wherein the. quantity of

3. %s&wgﬁ%ﬁél??%%?‘?’%l%e T 7R P PR A e B e t?ﬁe
I A A e T
‘ mammaﬁWepélﬂglse%% is Eﬁﬁaé@x&&gqy al.f Io&)eial lﬂh%ﬂ)t'm dp(?{rg’llhpe ?o arg "ilt?et

ortion earlnln |sms 1ze

convers&»h trétk!' thk 'Pﬁetﬁ&ij?d}@n sﬁ-fkr The, xﬂﬁﬁﬁ%r%oe{ u‘glf""f% %g at l@@s‘? bfik B - |

he quantity o ullrne 1si
c1trullme, or- a precursor of citrulline; for said mammal of at least the amount by which’

the citr\.ll.]ine to arginine conversion rate is reduced.
32.  The method o‘flclaim 31, wherein the mammal is a human.
.33.  The method of claim 32, wherein the quantity of L-citrulline is effective to cause
an increase in the concentration of NO in the individual’s cells.
34. The method of claim 31, wherein at least a portion of Athe quantity of L-citrulline
is metabolized to form arginine.
35. The method of claim 31, wherein at leést a portion of the arginine is metabolized
to form citrulline and NO.
36. The method of claim 31, wherein the quantity of L-citrulline is iﬁcluded in an
orally-administrable nutritional supplement.
37.. The method of claim 31', wherein the supplement further includes at least one of

the following: a protein, a soluble fiber, an insoluble fiber, a fatty acid, a vitamin, a
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orally-adm nistrable nutritional supplenent. 37. The
nmet hod of claim 31, wherein the supplenment further

WO p@iades3 at | east one of the follow ng: a proP€r/n$20a7/008143
soluble fiber, an insoluble fiber, a fatty acid, a
vitam n, am neral, a carbohydrate, a flavor agent, a
nmedi canent, and a therapeutic agent. 38. A nethod for
treating or nodul ati on of imune function, wound
heal i ng, hornone secretion, vascular tone, insulin
sensitivity, and endothelial function, the nethod
conprising: admnistering to a manmal a conposition

mine‘ral,gag{%@%l&d@e,kffeivgf Y Jnit,rllem%!icm&?ihém J‘ﬁ)’eraie tﬁc%%ﬁfc' or. or

Citrul'lime or L-ornithine or a conbindtions
' : ol t [ r ein
35 ABRARG! for BB GERARIARRCR I nGl, Wodf WO
hormop&ée@l-é’ﬂa%?vﬂ!‘ﬂ@faﬂ(fﬁef’iﬂéﬂinl-s'eﬁkiti('ﬁ',! dnld@n@bthbnd rfﬁ“c{gilah%e nfethod
: precursor or salt of L-citrulfine or L-ornithine or a

pris@fDi iMih RAFink "6 b aRfnrhal Rt dWonfiiithk -citrulline or L-
conm”wggnsitiJity}ng 1. Tﬁé nmet hod of cIaanSS? W%S?%Tﬁ°5%

ornithiné,@astcidsdtWrlshi0BF AfcitriRindWAMLbin¥thfe dr aCohibitlatioRE theteof.
L-ornithine, "a precursor or salt of 'L-citruH ne or

39. A netidd RicoRling tocldmds Whédehnaid hamded id shamambol i zed
to formarginine. 42. A nethod according to claim38

40.  Avhetiodacsardingmentain 3Swheshl saidpaiitréiting 3r LAriiihQd
according to claim43 wherein said mammal is
precurscg @nsali of érdtubime dr Lenpilsing ioon chmbarations thetest & héedulating
.. ipitiated or while receiving dialysis, or before" -
lnﬂﬂmﬁﬁhaﬂyﬁﬁs is initiated and while receiving dialysis.
44, A method according to claim43 wherein the amount. -
41.  'Bre mathed ofcleim 3B cuheseinatriaast apertion of 8w quantitycdd.-Giyrutlive
mapmal is decreased. 45. A nethod according to claim .
or L-omithingng prscrseher seitiof de-cisrliireond - grrithinsonyeeqmekinatipns thereof
is metabolized to form arginine. V ; ‘ .
42. A method according to claim 38 wherein said mammal is renal impaired :
43. A method according to clailﬁ.43 wherein said mammal is eidministere;d said
composition before dialysis is initiated or while receiving dialysis, or before dialysis is
initiated and while receiving dialysis.
44, A method according to claim 43 wherein the amount of ammonia or urea or |

ammonia and urea produced by the mammal is decreased.

45. A method according to claim 43 wherein the stress on the kidney is decreased.
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