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least one of citrulline, a precursor that generates citrulline in vivo, a
pharmaceutically acceptable salt thereof, and combinations thereof. In some
25 embodiments, the nitric oxide precursor, such as citrulline, is administered
orally. In some embodiments, the nitric oxide precursor, such as citrulline, is
administered intravenously. In some embodiments, the subject to be treated is
a subject suffering from vasospasm. In some embodiments, the subject to be
treated is a subject suffering from an acute condition associated with

30 vasospasm.
The presently disclosed subject matter also provides methods and
compositions for treating vasospasm. In some embodiments, the subject to be
treated suffers from vasospasm associated with SAH. In some embodiments,
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DETAILED DESCRIPTION

A considerable number of people worldwide are afflicted with
Aneurysmal Subarachnoid Hemorrhage (SAH). The mortality rate for this

25 condition is quite high, and even patients who survive SAH frequently
experience dramatic reductions in their qualities of life. Current therapies in use

can often prevent the death of a person who has experienced SAH if begun
within an appropriate timeframe, but even successfully preventing that patient’'s
death does not address the development of serious secondary complications.

30 Therapies aimed at preventing secondary complications such as vasospasm
and its sequelae, for example, are provided in accordance with aspects of the

presently disclosed subject matter.
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While the causes of the various sequelae of SAH are multifactorial,
certain observations have been made. For example, decreased availability of
nitric oxide in cerebral vessels has been observed, as has increased synthesis
of endothelin or increase sensitivity of the arteries to this factor. Alterations in
smooth muscle cells that promote a contracted state and activation of signal
transduction mechanisms that can alter calcium sensitivity have also been
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. THERAPEUTIC METHODS
25 The presently disclosed subject matter provides methods for treating
SAH and/or associated complications in a subject. In some embodiments, an
effective amount of a nitric oxide precursor is administered to a subject
suffering from SAH and/or associated complications and/or at risk for suffering
complications associated with SAH. Representative examples of such
30 complications are disclosed herein above.
In some embodiments, the nitric oxide precursor comprises at least one
of citrulline, a precursor that generates citrulline in vivo, a pharmaceutically

acceptable salt thereof, and combinations thereof. See Figure 1. In some
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trauma that results in SAH). In some embodiments the vasospasm is

25 associated with atherosclerosis in the subject. In some embodiments the

atherosclerosis is associated with coronary artery disease in the subject, with

carotid arterial disease in the subject, with peripheral arterial disease in the
subject, and combinations thereof.

In some embodiments, the nitric oxide precursor comprises at least one

30 of citrulline, a precursor that generates citrulline in vivo, a pharmaceutically

acceptable salt thereof, and combinations thereof. See Figure 1. In some

embodiments, the nitric oxide precursor is selected from the group including,

but not limited to, citrulline, arginine, or. combinations thereof. In some
-6-
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mammal is understood to include any mammalian species in which treatment is
desirable, such as but not limited to agricultural and domestic mammalian

30 species.
Thus, provided is the treatment of mammals such as humans, as well as
those mammals of importance due to being endangered (such as Siberian
tigers), of economical importance (animals raised on farms for consumption by
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ability of the subject to resist the process of the
condi tion, such as a subject at risk to suffer the
wa@oendiogdoeon. The subject treated in the presentPgr/US2009/032826
di scl osed subject matter in its many enbodi nents is
desi rably a human_subj ect, althoulgh it isto
S

U d BB ANSGiA TpPoTRNGH EATORSKER! 35 BeiS Iy Z00s) to humans,
di t t
) 51 S8 QAo o B B SAESHR g, i

al I(pxggr hebs, aared ﬁmé@oass) 'rumﬂnadtsﬂgumhemdaitt@dmdn sheep, giraffes,
ver rates suc as. na bir

! el 03, BIEOT LA ararer Alsqiytaded i thergatment of
co ”&ﬂﬁ

rra?r{ra P o Spe%! estnlé%t I C %Eﬁid%gg?ﬁ&%nd{@@&g%@é endangered kept
sudh zass pas wed tas| fowl, taadl moreagalrtlcularlurcwm@mataﬂmu ie., poultry,

gm,ﬁmh' & eCI gmﬁmThu%UgEsr \%q%gdgliﬂ{s]ﬁ% ewlaée meﬂ%ﬁ %fs they are
' ”'Rﬂéé éf‘ééor%#ﬁlcbplnﬂ%rfw\c@ﬁaqtﬂuﬁ%r%d Tisuss pravidéd Retheafeatment of
erszg@k econoni cal inportance (ani mal s rai sed on

far ives tehyglingt buinnadylinmitech &y, daragglicadest pwine (pigs and hogs),
P s or in zoos) to
10hu hﬁﬁ&ﬁgrﬁﬁggﬁr}] W %r}oﬁ%\?glres ot her than)hurrans

(such as cats and dogs) swi ne (pigs, hogs, and wild
boars), rum.nants catt] oxen, sheep,

gi rlefefHGBMACES‘&t’@AL&?@WO§W ONShel s), and hor ses.
Al 'so pr oy %?@?L\fe HB% %)gga&il:ﬁglésr,lgsn?{] grééé‘?tltl ifGodd subject

treatnment o ose re en anger e
kephatter iz adminiatered td a sabjecthin, neaaddhamoé Aal“eﬁfmﬂvaranyount” is an

donesti cat ed fow ch _as t

15¢ hi R REHEL O e BPogtin SufgR L PIasES Bmaspwebly IesPosse (e, a
t hgyjoRGRafY %@cﬁﬁncﬂsﬁf&@%&ﬁ'reéﬁ%}%é iﬂ@@u&@cﬁﬁ@iﬁ@f’(reated) Actual
Thus, provided is the treatnment of livesto

i nc:lqmgnglevmﬂ Oﬁcactwe ningeatients tﬂloﬂ‘@stCDUmC@dloiw gk the presently

| Py B B PRAE IR P8 el fh bifBunt o the

dOSefbthé 8o9PBNAG(s) | hat ab éffsctiveesenridhievd ﬂ@éo;med therapeutic
subject matter is admnistered to a subject i

20t hapepensenfer agrartieylansukiaelu dihe selecipd desage le{ygl will depend upon
Coqﬂgséﬁﬁ\fg‘t&. g'ﬁft&gcgl élﬂtco c]gmb%%lt M@u (ﬁg} adgp]lplstratlon,

responseé oglcal |n|ca
r eqoonsination with wheadrupe longeiah’emtedthe skverib ofdbs agBdmon being

lt ﬁé%@?tgg,%ﬂ%cf;llevc%nh R%rn%%depnr}osf n%gdlég%lsﬁgv o(ﬁhe SL%J]ect%emg treated.

By way of example and not limitation, doses of compositions can be started at

(9]

25 levels lower than required to achieve the desired therapeutic effect and to
gradually increase the dosage until the desired effect is achieved. The potency
of a composition can vary, and therefore an "effective amount” can vary.

Atfter review of the disclosure of the presently disclosed subject matter
presented herein, one of ordinary skill in the art can tailor the dosages to an

30 individual subject, taking into account the particular formulation, method of
administration to be used with the composition, and particular disease treated.
Further calculaﬁons of dose can consider subject height and weight, gender,

severity and stage of symptoms, and the presence of additional deleterious
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di scl osed subject matter can be varied so as to

adm ni ster an anount of the active conpound(s) that is
we@bdoeo9d9y®e t 0 achi eve the desired therapeuti c PEFPSINSB032826

for a particular subject. The sel ected dosage | evel

wi |l depend upon the activity of the therapeutic

corfpysiaal 6aNditigRs.r out e of adni ni stration, combination

ith ot . , ;
conm 1 05 W MR ARRIRID b B B dikefllent tratmay
nme diecedmbingtiavith the calersnbleeats tb producersesingld doBgg@forof will vary

be. QAPSNCED APaNe i SUBIRR ( on elfel (W 10° Aeyar mode of
5t head?ﬁﬁﬁsrh%@iohheifép%hﬁbli@f Eﬁl%?m@%ohQn%r?féﬁa’fdr)’administration to

increase the dosage until the desired effect is .
acHiuwwans caheopttirfrom 615 mgdorfpe <if ctive aganieompounded with an

therefore .an "effective amunt”. can vary. .After. revie

of arsoaf el paRan R AR of 5Nl Blateudlo Byl Bty from
matdiut Brt6 2®6LEYS5 Perceinfof theaoR comPoBiibl. Fi Ekampld, ita human
art can tailor the dosages to an individual subject,

t aladutl, the dosesdsiiRersaPgiadmipistration areaergalynbetwasiutimg and

of Y . \ i tion.
10parihl EciuI {éal?‘g Ef? éégé‘rgﬁ ? F%gt ‘Se%?‘?%mr ?ﬁ%%’%ﬁggul aiil %dﬁ@%o\?/iﬁ%nerally
dosmntain mmwed é{iefrorau?joen:ﬂ it‘m@i ‘@habcaltdi(}r:bh@bf ageamtieofé,ingredient,
sever,t S e o , @ e sence. 0
o dvpeelaED s e OTE: 200 masha 16 B08 BgpEing, 600 mg,
addidg ,q,gabr%@m s, the anount of active ingredient
that may’

be conbimed with the carrier materials to
pr oduce Eheshittgt exidesprgeufsor ris adhinistergd depemdi expbogdoments in a

t he, subject to be, tr d and ,th rticular node, of. .
15, rfoedengnogiom bl G e b RRhe dh S faiiments ina

f ord AdraAGmgfRSrh @Bolit0 ByR@salsan mgmﬁ%i,iarhdfih @Bh{d dmBBdiments in

to 5 g of "acCtive agent conpounded with an_appropriate

anc dose/eangéng fra ut 40 egrtpiabouhd®@ mal Thehniglic exdge precursor

corfp BF bR Wthpibtg B 3Uie SinBRR RN i HoSe 1A Ghg from about

per1Quemhgas apeut 36|000insg, lanidiin BoAtecergBodif@drity inoe tivee ranging from
to several times per day. Thus

1nmg and 500 ng up
ZOdOﬁ{j)é't @0t M 3P APk |1L0(§lem- aAIW%Qﬁ?PE?W%f&%'@rS-?r%W’daY of
ab ; ; n I iR redi arain
Bt BRe RSB AU MER RSy Laroine
ng,17308). ng, 600 ny, 800 ng, or 1000 ny. The nitric
oxi de prlscursor .S ad{n' nistered in sonme, enbodi nents .in
a epresentative intravenous citrulline” solutions can comprise a 100
mg/ml (10%) solution. Representative intravenous citrulline dosages can
25 comprise 200 mg/kg, 400 mg/kg, 600 mg/kg, and 800 mg/kg. In some
embodiments, for example but not limited to a 600 or 800 mg/kg dosage, the
dose can be decreased by an amount ranging from 50 mg/kg and 100 mg/kg to
mitigate observed undesired effects on systemic blood pressure. In some
embodiments, doses can be administered one or more times during a given
30 period of time, such as a day.
In some embodiments a pharmaceutical composition comprises an
amount of citrulline effective to raise plasma citrulline level to treat a
complication as disclosed herein in a subject. In some embodiments, the level
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dose ranging fromabout 0.01 ng to about 1,000 ng, in
sone enbodi nents in a dose ranging fromabout 0.5 ny

wo eooalogned9 500 ng, and in sone enbodi nents i n aPCDEL2009/032826

(9!

10

15

20

25

30

rangi ng fromabout 1.0 ng to about 250 ng. The nitric

oxi de precursor can also be adnmnistered in sone
entd detaIAtRE] BY GOMB3IENY alagmﬁgc'fr HORE s 'nlq)@UtH@Cttt@ be treated to

ab y [ L. :

o B8PSR 525y RSBGPS (e . 1n some
r e perabeditranty,dhd ageuns oBciBulljhe s effsctiot tarasaplasne citrulline level
citrulline (nolar equiv bents MN L-citrulline

s 175. 2,
MVID 2ubigRt e atleasty umeditesticaally at 'Pﬁ?#méﬁ@u@ten optionally at
ol t . ol . 0
CL B0 S ABRoA SEPRE, 28 ool ¥y sbout o7
dogﬁg@m;t@an conprise 200 ng/ kg, 400 ng/ kg, 600 ny/kg,
and 800 ng/ kg. In sonme enbodi nents, for exanpl e but
not | i mlns@meembedinentssibe prgseiflyidselgeed stkjegbratienprovides

ol TR Rffical ePDePERHNS F 0 dHa kR R PeBitsor and a
sy sitetiinacelibedllyracaptitfe chfrierpBBcIE BBaT bRBithacetiRaly acceptable

can be adm ni stered one or nore tines during a given ]
perGahdeiohn humanss ukfhs%eae'ﬁﬁwmefﬂt%oﬂﬁ? EW?&GBTM@?R%O%d subject

01 et oV Ry R A B AR R AR e or prainine i

t o dosages asaiegeribedtboneas di scl osed herein in a

subject., I n sone. enbodi ments, the |evelis determn.ned .

by compet [T OF (¢ dirPe SERSeH SupISHoTaLer & ypically

be ddrfplstéreldOofdNgt oo PaRAtEI nnad@éﬂgjeeahit%?mﬁt&isﬁél &htaining

fromthe conplication. In some enbodi nents, the anount

of stamdard| inoetaxic gitfasotacesticallyr acseptpbles mardéensr uadjuyants, and

level .in a subject_to at . east 5.,mmol/liter, . .

optiCHiFs 8 et el TatAriardr S8 Bses b prolydesdntggvenous.

20 inmalnhlddutdr, irdrt-aeedllijestion, ershfudfonrBBhhigLésr . and

optionally about 37 mmol/liter. In sone enbadi nents,

t he pr edeiectapleli RrepaEti@nsuipe @Xxample estepleoinigelgble aqueous or

oh Sl 1o o 5 nitric . .

o SICRGAhS SHspBATRAS bR Si3Rg o' (kiR Bt using

ﬁucsimitableadislpersmg%ﬂ\ig/e’ainbyag@ﬁehparablsexspall‘xdihgragéints. ghe sterile
umans, I n sone enbodi nents, the presently disclose L

subjigetabigprapar %WQF\/‘F%%’SB%’%%M?( iniegfable BplbEip opsespension in

COmPTohtdibc CAddeptdbi@ diRfenfr&H BbRENE, for example, as a solution in
1,3-butanediol.

Among the acceptable vehicles and solvents that can be employed are

water, Ringer’s solution, and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending
medium. For this purpose any bland fixed oil can be employed including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find
use in the preparation of injectables. Exemplary carriers include neutral saline
solutions buffered with phosphate, lactate, Tris, and the like.

In a representative embodiment doses can be administered to a subject
several times during a relevant treatment period, including but not limited to 1,

2,3, 4, 5, 6 or more dosages.
-10-



dosages as descri bed above. A conposition of the
presently disclosed subject matter is typically

wacwniebered orally or parenterally in dosagePCmig2009/032826
formul ati ons contai ning standard nont oxi c

pharmaceutically acceptable carriers, adjuvants, and
vehi cl eslt 34l hesupdarstaod, hawayerp dhainther gpecific dpseglevel for any

her g fichiaf Eltt'lgﬁét \}v?]tde?.%ﬁaq}ﬂ%P él ﬂz%rfjé;t}/ BYR{ctd@lincluding the age, body

intra-arter I nj ection, on techni ques:
| nj weigablgenpra heatih] sexs diet, dime rbagrhimistitadion], eoute of administration,

For 0 B B4P R0 By R ot I AEOR A S cE G A 1 Pedubar disease
5i spederhpmgthepiyt | Ng agents and suspendi ng agents.

The steril e injecCtable preparation can also be a
sterile injectable solution or suspension in a

nont oxi ¢ acceptabl e di |l uent lvent, for exanple,

as a solution in 1,3-but ane@%‘\/ﬁggng t he acceptabl e

vehi cl esTiganfblIs@irkePkamplesthavamdes itcdey erillasttateaésresentavtive
Ri nger's solution, and isotonic sodium chloride

sol Merdes . of| theaprgsentiy, disglesed subjack saaigen s Inlight of the present

ESTERRARRPH SRR LR oL AR apprcie
enpthayihe follmiingd ixanples Aet intendedde be exdmplarg eniydiethat hamerous

L s LBy Ay AT

| n%ec&?arﬂ%ﬁd@og%a&fitﬂsp%eséémng%cx&éd SGt5Ecthbfler.
phosphate, lactate, Tris, and the like. 'In a
representative enbodi mrent doses can be administered to

s ect sove ol e ufeqt £ e
or nor e \Wegaagmptdmwhdnadeenetigeysl D@ or feaay Bie trddident of SAH,

the specific dose level for an articul ar subject

wi | thetrepeiitnugsda ba a/lang éelyneed ¥%§t&ﬂ*@eﬂh§ﬁf@i§9iﬁg thaleaddress the
S o BRI L130% By afhentfioghl mications

exmsfeSAlem, Fg)r Exaopib] gaéidfrtheﬂd?t bathetogitalt meogamiﬁms following
particul ar di sease, under goi ng t herapy. EXAVPLES T
20 ol ANEMTFE I'%sdeﬁ%e@eéYﬁ"ai?H!tXJ@g@‘tf'B Q4ide, 4t pgebral vessels

LCRESEFRREN RS bbb, PSR by BhasbaSRS By comparig
plasma from patients with and without vasospasm it has been determined by
the instant co-inventors there is a significant difference in citrulline levels such
that patients with vasospasm have lower levels of citrulline as compared to

25 patients without vasospasm. While it is not desired to be bound by any
particular theory of operation, these results suggest that citrulline acting as a
NO precursor can be a treatment for both SAH and coronary arterial disease
through a similar mechanism of supporting vascular relaxation through restoring
an adequate supply of citrulline which can act as a nitric oxide precursor

30 amongst other actions.

Examples 1 and 2 present the results of assaying plasma levels of
citrulline, ornithine, arginine, and nitric oxide in subjects with and without
vasospasm. The samples were separated by 24 hours in time from collection.
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di scl osure and the general |evel of skill in the art,
those of skill will appreciate that the foll ow ng
waEx@apdee9 are i ntended to be exenplary only i nPCTESE2009/032826
nunmer ous changes, nodification, and alterations can be
d wi thout departing fromthe spirit and scop

en‘pl e
h%xﬁlﬂ“@?eht leyelg) weleoassdyed A ftas teatyt ¢llectienmand E\/\E@mple 2,
pH@ geyrnt plays a mpjor role
n gﬁ Eﬂ%\gtéﬁgﬁﬁgé{%ﬁ% Bﬁere continues to be a long
felt need for treatnent strategies that address the

under | yi ng physi ol ogi cal he devel opnent of
secondary conplications of %ME% exanpl e, one of

5t he ke@gggﬁﬂﬁh@@%ﬁ@h ms&@m mm ld oM EOTRONGYIN PABIENTS

SAH i s eased availability nitric oxide in

cerebral vessels WEFM(DUITQA\NB WbTiﬂl\éPcﬁ(DSHA&Msnooth

nmuscl es or vasospasm By conparing plasma from

patients with and without vasospasmit has been

detRaramaiar by t he |W§h9HftV%&95Pﬁ§'@nt or\é\/"‘lhh\(ﬁ?fsé’SP@,S"é p-value
si gnificant—differ e tevels—such that—
patients with vasospasm have | ower |evels of

Ci tmmiullllrne(naﬂnﬂ)onpaﬁ éd # b2pati ents wi 5.66ut 1\2asospasm0 08

{ncaryihine G | ond! SRR r esul 1o subbabr: Edar - 0.04

C'tA .Alhagnm%gng a5 8g M@ precur sor C@Z‘.SQ%@.stfeat nMeng 14
for AH and coronary arterial disease through a

si nitro Onieleh@iM)s m 027.8appbBt i ng vascuB@r2ried Bxati on 0.38
t hr,oug restorln n adequa e su of citrulline

whi ¢h™ Eaﬂa Q@g(prgg ‘?ﬁ'f”??’& &W@rcgé)é%ursor anongst

ot her actions. Exanples 1 and 2 present the results of

assaying plasma | evels of citrulline, ornithine,
arginine, and nitric oxide BX\MPbfetts with and

Wi t hout r

1000urs. 1GORFATREN OO LA ATEAEGORERETIOR) 1P b ATIENTS
wer e assayed aft erMVEHOYTARNDAMTIO VASOEPASNEXanpl e 2,
| evel s were assayed after |late collection. EXAVPLE 1

COVPARI SON OF PLASMA (EARLY COLLECTION) | N PATI ENTS
W THIETeARD W TH VAS@BPWSseepasmt er VWith asaspassospagrialue

W t+h—vrasoespastp- (M )—9312—=+1.2——
5.66 + 1.2 0.08
Citrulline (nM/ml) 8.62+12 481+1.6 0.12
Ornithine (nM/ml)  42.60+4.9 2522 +£6.5 0.06
Arginine (nM/ml) 47.76 + 16 26.52+9.0 0.14
Nitric Oxide (uM) 58.85 + 39 48.01 + 30 0.41

"h= 5; data expressed as mean * standard error

15
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Onithine (nMm) 3 1.66 + 5.7 16.46 + 3.4 0.04
Arginine (nMm) 34.88 £+ 9.7 22.54 £+ 4.3 0.14 Nitric

W@Ex00d©99d) 27.36 + 4.8 30.72 £ 9.6 0.38 1 -n PEI/65S2009/032826

dat a expressed as nean = standard error EXAMPLE 2
COVPARI SON OF PLASMA ( LATE COLLECTI ON) | N PATI ENTS
W THOUT AND W TH VASOSPASKRAEFERBNGES \W t hout vasospasm

1L (o M R 0 AT i fefodged i o

6. Sspeciicationi arenacorpdratell Keretd by dfe@mcB2iorii® @xt@nt4hat they
Nitric OXide 58.85. + 39 48,01 + 0.41
datS{PRIgSP %%%eéxr%mne%rﬁvm_estaamﬂméﬁnpo??fa@é @Q@Esrﬁﬂg()ddow’

5" eft@&mﬁﬁéihhéid?@oﬁﬁid%Wdﬁ% MBploy8§ hetdin! ef erences

e speciftication are |ncorporated herei n by
r ef Batistaela ﬁosﬂaelresdtaér(tZOOﬁ)a’f\qu@ers}afﬁguam(ﬁao Fiatm)aﬁzaz45—249

Fecias et ALiante) Ml b rEASRIRLG rer o)

Batp|sk @t @A (S085BAINR Ah PNeufo?88i6) 26\3a7N7 0- Psi qui at r
Sao Paul 0) 62:245-249. Suarez et al. i@@% N Eng\l
VecPwEished 180 Patewt Aprlicatipn Nurobey U3 4@92235953 1, published

Ne r agi . 367-372. Published U.S. Patent
10@3}]&33&.’%2%% &r US- 2004- 0235953-A1 , publ i shed

15

20

NoveObemt@matid QK ParSt A@bﬁd&d‘t&iri ¢hadlicaédrerNo. WO 2005/082042,
Application Publjcati on . WD 2005/ 082042, published
seuhiisbed Sepieypier 9 200 ﬁvatent No. 6,343,382, U.S.

Pat gt Figgeta ??6 843 3gbt w || be understood that

vari ous s 'of the presently disclosed subject
matll &. Radgntiido 6had8y@23.wi t hout departing fromthe scope
of the presently disclosed subject matter.

Furt hernore, the foregoing description is

It will be understood that various details of the presently disclosed
subject matter may be changed without departing from the scope of the
presently disclosed subject matter. Furthermore, the foregoing description is

for the purpose of illustration only, and not for the purpose of limitation.
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for the purpose of illustration only, and not for the

purpose of limtation. CLAIMS What is clained is: 1. A
woredobogboed treating a conplication associ at ed »E1/01S2009/032826

aneurysmal subarachnoi d henorrhage (SAH), the nethod

conprising adm nistering an effective anmount of a

nitri c oxi de precursor to a %'M& in need thereof.

2. %Igmed) .claim1, wherein the subject has

suf re rauna that results in SAH 3. The nethod of

cI ai m 1, 1.wher&inmethbd ofitreating amdmllpa&mjasmcna:tedmitrsaseurysma!

st one qf citrulli a precuyrsor that rat.es
o1 cq Rt TrerThane kSRR Fedha C%\Pé‘ﬁt"g! nistgring an
5t heéf?éﬁ‘twe%%&ﬂ'ﬂ?'aﬁﬂfricoﬁﬁdé BEE&Rdor t-a JbSeBh %@dQEereof
claim 1, whererin the adm nistering is intravenousl
or oral I%/ 5 Thihmerimmoﬂclefm dl whmejn thehsulzjeet haﬁesuffered trauma

n|t ﬁ t ursor is admi nistered in a dose
ran&? best” 8r'ﬁ‘ t 100 ng to about 30,000 ng. 6 . The

met hod of. cl artie SmetdoRlr of rtldife NI Whéir?thé enific Gxide0precursor
is administered in a dose ranging from about 250 ng to

abawmprisesatieast pnef giuling, afpreewser thgt gesersirsseiruline in vivo,
10"6@?%&95@@&@5@?3 géBthl%tsearIftngeg)'? ﬁ{dz 88615}5% Wéregi.

a ntric oxi cursor to a s n nee ereo

8. The nkt hodTigd alethed 7of Whlainei 1, t bev@rdosihas nadrainistering  is
associ at ed \ivith aneurysnal subar achnoi d henorrhage in
t hdndaygrausly or ofl¥. net hod of claim 7 , wherein the

subj ect fas o'i(’fé ?ﬁ&ﬂo&réfuﬁ%rﬁ hlatwlﬁ&%weiﬁe inﬁri«‘,‘wyé‘&umor is

10. The neth aim 7, wherein t vasospasm |
assarinistered infa doseeravgiiigefrosi abaut 1lOBemg dlcbjabout 3(1$DOO_mg

The met hod of__cl ai ere t he at ero iS
15ass0ci at®d wi HHF %&hﬂgr?fmg d’?’h%fﬁgb Stﬂftcﬁ(‘ e precursor is

cargiriisiéieRinal d&éé%@ﬁw %Hbﬂtﬁft'%b%r%'to ébbﬁf 1 @bo mg.

di sease, or conbinations thereof. 12 e net hod

cl ai m 7,7.wherki methed mft tieatiogi wesqsipasar. sthe method comprising
administering an effective amount of a nitric oxide precursor to a subject in

need thereof.
20 8. The method of claim 7, wherein the vasospasm is associated with
aneurysmal subarachnoid hemorrhage in the subject.

9. The method of claim 7, wherein the subject has suffered trauma
that results in vasospasm. |

10.  The method of claim 7, wherein the vasospasm is associated with

25  atherosclerosis in the subject.

11.  The method of claim 10, wherein the atherosclerosis is associated
with coronary arterial disease, with carotid arterial disease, with peripheral
arterial disease, or combinations thereof.

12. The method of claim 7, wherein the nitric oxide precursor

30 comprises at least one of citrulline, a precursor that generates citrulline in vivo,
a pharmaceutically acceptable salt thereof, and combinations thereof.

13.  The method of claim 7, wherein the administering is intravenously
or orally.
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conprises at |east one of citrulline, a precursor that

generates citrulline in vivo, a pharmaceutically
wacweprabd e salt thereof, and conbi nati ons t hepenis2008032826

The nmethod of claim7 , wherein the adm nistering is

i ntravenously or orally.14. The nethod of claim7 ,

wher ein 1he nibeirpetbeddel plaise uf. swheiein Apriniiist @fide) precursor is

0T 4568 iy 10, Bl o B0 g
precur sots.i E “ﬁldmm\%tggdrcﬁoblaign a4dMerelartgetngtrfd oxidahwetursor is
250 L U . . rmaceut i

corRULITBT LB 0SS Ry e Haim A Ea0aEo 200ub{ Q90N
scarrier gnd an ;ﬂfﬁ?Hﬂatcerlcél' EdrHpbitien %ﬁﬁﬁts'lﬁ’ge al Bhél"f‘ﬁéﬁ%utlcaﬂy

plasma citrulline level to treat a conplicatio
as saxme@ttmje watrleranéww*nawmi bame@tlhe Mrmsk@glesma citrulline

or_vas asmln ect in the | ev i S .
Gorevel i dPEst B rieedic Asgtiated i rriqUyadl lsyblrachnoid
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18. The pharmaceutical composition of claim 16, wherein the

pharmaceutical composition is adapted for intravenous or oral administration.
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