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effects, including subjective symptoms such as sensation of heat, flushing, dyspnea and
chest pain, are dose-related: at a dosage of 70 pg/kg/min or less, adenosine adverse

reactions are very few and of mild intensity. However, when given for stress testing by
intravenous perfusion at 70 ug/kg/min or less, or even at 90 - 120 ug/kg/min, adenosine

shows reduced efficacy, and is not recommended for clinical use at such reduced dosages.

[0004] In an effort to reduce side effects at maximally effective agonist doses,
adenosinergic agents are being developed that are selective for various of the adenosine
receptor subtypes. See, e.g., U.S. Pat. Nos. 7,019,027; 6,531,457, 6,448,235, 6,322,771;
and 5,877,180. However, these compounds have a much longer half life than adenosine,

and tend to induce the side effects associated with the receptor subtype for which they are
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[0007] In one aspect, pharmaceutical compositions are provided comprising both
adenosine and inosine (the combination of adenosine and inosine in a single composition

hereinafter, "BIDOSINE").

[0008] In one series of embodiments, the adenosine:inosine (A:I) weight ratio is between
1:1 to 1:20, with typical embodiments having A:l ratios of from 1:1 to 1:6. In another
series of embodiments, the A:I ratio is between about 1:1 to about 20:1, with typical

embodiments having A:I ratios of 4:1 to 7:1.

[0009] In various embodiments, the pharmaceutical compositions are suitable for
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[0014] The pharmaceutical compositions described herein can be administered by
intravenous, intra-atrial or intra-arterial continuous infusion to a mammal. In some
embodiments, the pharmaceutical compositions are administered to an awake mammal.
In other embodiments, the pharmaceutical compositions are administered to an

anesthetized mammal undergoing surgery.

[0015] In some embodiments, the pharmaceutical compositions are administered to

humans. Typical dosages for intravenous administration to humans comprise adenosine
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[0020] In one series of embodiments, for example, methods are provided for treating
post-ischemic myocardial injury. The methods comprise administering at least a first
concurrent parenteral infusion of adenosine and inosine during or following an acute
cardiac ischemic event. The adenosine:inosine ratio is about 1:1 to about 1:20, or
conversely from about 1:1 to 20:1. In some embodiments, the acute ischemic event is a

myocardial infarction.

[0021] In another aspect, methods are provided for treating acute injury to the central or

peripheral nervous system. The methods comprise administering at least a first
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4. BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 illustrates that the maximal Carotid Blood Flow (CaBF) achievable in the
rat by continuous administration of adenosine is obtained by infusion of adenosine at

0.1 mg/kg/min given for a 5 minute period. (The dose required to give maximal effect
when adenosine is used as a single agent in an experimental or clinical setting is
hereinafter referred to, with respect to that setting, as "adenosine max" or "adenosine max

dose"). Data show the effects of increasing doses (each administered as a 5 min
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the effects on CaBF (mL/min) of 6 minute continuous i.v. infusions of adenosine

(0.1 mg/kg/min, adenosine max), adenosine (0.03 mg/kg/min), and adenosine

(0.03 mg/kg/min) + inosine (0.25 mg/kg/min) in anaesthetized rats. In this example,
potentiation is seen at an adenosine dose of 0.03 mg/kg/min, combined with inosine at
0.25 mg/kg/min, an A:I weight ratio of 1:8. Even at this reduced adenosine posology, the
effect on CaBF is clearly potentiated by inosine. Values are expressed as percentage

change from baseline (MeantSEM, n=6).

[0031] FIG. S shows that inosine alone is poorly effective at increasing CaBF even at

doses 10 times those at which adenosine alone is effective. Data show the effects on



[0030] FIG 4 shows that the potentiating effect of

conbi ni ng adenosine with inosine is still seen when
w@d@nosiose doses are reduced bel ow hal f adenosPE@EEREN7/002905

The data show the effects on CaBF (ni/mn) of 6 mnute

continuous i.v. infusions of adenosine (0.1 ng/kg/mn,

adenosi ne max), adenosine (0.03 ng/kg/mn), and

CaBteRes /‘rrﬂﬁ)h&ﬂngr%aﬁgé H&s’egbmnoimle O3] f‘% 10 a3@ 36%&9%4&15‘)), each

in anaesthetized rats. In this example, potentiation
adnsmst@@d aata Samnatﬂ@nnsnﬁ@oaiowmesﬂ@atasd naj$. Réplwdsrare expressed as
osi ne .at '

cg 3 /k n,_fsnﬁ:l wei ght
abgojpiieqy agptuins rongpaseling, iy “f‘% n®s %@%I’égﬁf seen at
0. H??/kgl‘; IECM&RBS&?C%I‘:CaECQS iflCBRIF atfe Qéétnedi‘tl' g/nmi (16'8RleDEdenosine

are expressed as percentage ch a from
mdas Betwien(IMed 08Nk g/muG) thefeO® 3 FharpIstmpb am]m depatdent decrease
nlg;gﬁl ne alone is poorly effective at increasing CaBF
"at doses 10 tines those at which adenosi ne al one

b ALy B Pt Do B SOST S oo
mdB/K QLM Bldod ﬁl%gghrégl?;ﬂ &réﬁ@@%@ul@?réﬁé‘ls?‘a net "Wifh ddedosine ﬁ)éed at half

I nfusion, in anaesthetized rats. Values are expresse
adamsat@sndwtae Avbratias inenssé from bhsel B3nthe effecndf/the mmblnatlon on

l\/banSMnG No re se 1S eat03
(GBS STl S 0 Beciasmed Blrod prossiT PROTR pcreases,
eqﬁélﬂ%&h@@ﬁ‘é’&§ bf‘fdeﬂ@éi)le nﬁﬁtowqﬁé'hn]at bR A: 6 g 1. rPanEf%QiA@and 6B
sharp slunp and dose- degendent decrease in CaB

sh{)@@ﬁﬁ@?ts,ﬁ]&:mctlgﬂygﬁl mlep} artertah blogfl fpeessere @hd chrotid vascular resistance
i nat i nosi. ne ,and |nos an._arte
or RNRHRH bRl ARRRSRTn R L RR B TR fenosine
al3E@€0.0S in@k §/mi B chattt adeabdin@mar) ahd &deB¥ine aShaf ddendéih®max +
increase from1:1 to 1:3, the effect of the

inesied O merkeamn( taap dukratigofdi e Pragls pEsind Chhisepegtvely show
eff(:gtg"% Fi%t)e Q]f;ﬁ'ggulcg ﬁ‘?lscl:ﬂ: 1d3\;a99411§15r351¥ﬁh¥e 6%ﬁﬁﬁl§cg.§mfusmns

equa i ng ects o en03|ne max on nean
of Addnosmbladbrmf(o_’l.rﬁg/k%nal aieﬁéslammaﬁjs adémsirefal@et(9,05 mg/kg/min,

ectively, o an arter|] bl.ood pressuyre, and
half gAbRqstne,Bebh i adeeting el %@n%tm MAK SUBOSIR (Psh Bgdeehpin, for
an 20 ERRRI T8 . Al PIReI @E]anHWstﬂé)W dtfecRRRSIN Btel@Kpressure and carotid

adenosi ne alone (0.05 nmg/kg/ mn, half adenosine max),
vasoudhr ackstariersd cantimeius infus ousofrdenasneralpmol hmg(kg/06, adenosine

Rpetitn R Bl B e e el it

adeitdineah Bt + thosaequ!13mg/Re/nsih A0E &n AL @ADL MBYUS .
i nfusions of adenosine alone (0.1 ng/kg/mn, adenosine

(0690 )FIGRUILR QI B1uS R0 €hakt QvidP 2o &HL M Ihlf adenosine max, at A:I ratios
of 1:4 and above, effects on (decreasing) blood pressure and (decreasing) arterial

resistance exceeds that of adenosine maximal.

[0034] FIGS. 8A and 8B show the effects of adenosine and BIDOSINE on left ventricular
relaxation constant (Tau) in the sheep. Tau (left ventricular relaxation constant) is a
parameter for relaxation. Tau is less load-dependent than dP/dt,;,. The data demonstrate
that adenosine at adenosine max and BIDOSINE (adenosine at half adenosine max, A:I
ratio of 1:5) both increase ejection fraction and stimulate systolic function, and also

improve diastolic function. The data further show that BIDOSINE performs slightly



hal f adenosi ne nmax), and adenosi ne at half adenosine

max + inosine (0.1 ng/kg/mn, for an A'l ratio of
wa@yia11Pamnel s 6E and 6F show effects on nean apCEEPEN7T/002905

pressure and carotid vascul ar resistance of continuous

I nfusi ons of adenosine alone (0.1 ng/kg/ mn, adenosine

max), adenosine alone (0.05 ng/kg/ mn, half adenosine

rBch den
e e RO e APy, T s URRORUD SO ofich B8R and
BIBGSENE/Qamparéd with basaliat AN A pr0t081 pddwacbange infTahdlyfadenosine

' max, at Al ratios of 1.4 and above, effects __ .
ong I DGNE A Fhigp b o i BE ST i padts S 48piayy Felmtaiion. This
reﬁﬂtta?gbzﬁ% cbﬁﬁdrg&@ﬂﬁ%fﬁéﬁ&&gﬁbédfw d®lt,30@eO ThBIE 2)BKé BRLrepancy

[0034] FIGS. BA and 8B show the effects of adenosine _
caged bIthoiafiEependeaty of/ldiic withrBIDE)SRG: hayinglosseféast on loading

Coégﬁu% k‘?ﬁ tahenoslheep. Tau (left ventricular relaxation
S 5‘ fl%, gnﬁaramater for relaxation. Tau is |ess

- depend than d ] The data denopnstrate.
0 fiF Ig?g_eﬁés:i%ﬁisw @abﬁ@g@ﬁt‘%'f éﬂ%fwewses?ﬁ mg/kg/min, half
adbRASRAR N Svitd inB&ht 206185 m'ﬁ?%has&n% thbdnavidtal 1='e<§))very in a rat
both increase ejection fraction and stinulate systolic

mdédehof $pomgl carddischiennaj with cssalislequyalént onfltipledests Mhasenosine
at a rt her, show t hat , Bl DOSI N rfo
otfEFs 3 Drt gl i e b ABE ko Teion] afpamyes apg gompared
beSi@Rithd §iREdnY gfdipk kl_um%[&, AL ARShfiLy an@ BOIOFBYDOSINE vs.
conpared wi th baseline (ANOVA p=0.001). The change in
salegy g Wad AIQVepeh 0 Bl Neanek9 4 deipsa fadd test)Tpang! 9B (inclined

. |- H | . ) _I_h
plgrl%qg%%)[,g,g%% ol dq{ag%gﬁ{’ﬁ) i mprove rel axation is

res ears cont to the effect described by

ool 1Sp L en oy Bp Vb R RS e F R BREN RE R T Grme el nar
adendsafetm witdidbside GOmds Hgﬂ%{ﬁﬁ)gﬂas@éi@ fiRshdh@viokd@eRvery in a rat
FIGS. 9A - 9C show that BI INE 1: 5 (adenosi ne at

m@leh ghgpina caidhischeanip, vidle Frsgithequrealent wnimulfipledpyietogadenosine
/ 1 1), [ recov '
o % TR FORDRT; ARSL 08 ITGBSIRY RhlockBEAY Ftpatofbrveen
thediffevenk grdupen nmul tiple tests to adenosine effects at
0.1 ng/ kg/mn. Goss and fine notor functional

0037 FACE S HAvLBRPBIBOS D VSR dénding iat 0.@5&%?1( 21 B8If adenosine
| e(v:;rﬁlzlgroup) after the inj ure(s until day 1 (%?DOSI NE

maxs Withdnosiee atiGxdd makgAnmyshastens gebehaviery secoperydn agat model of
£ .t ; : incl i :
s APER Sl Son ARl e DS M B b Bt o
m%hfﬂ‘;mih.h BiataRloRpRNHadd& fledipngBIDOSAVE 05 Qatigé kgbmdys ANOVA
a
p<0.001).

5. DETAILED DESCRIPTION
5.1 Overview

[0038] As set forth in the Examples below, it has now been discovered that the purine
nucleoside, inosine, sufficiently potentiates the activity of adenosine at certain weight (or
molar) ratios to permit adenosine to be used at reduced dosage, with reduced side effects,
yet with maximal efficacy in diagnostic and therapeutic vasodilation, in cardiovascular

therapy, for neuroprotection, and in treating various other acute pathological disorders.



adenosi ne max, with inosine at 0.25 ng/kg/ mn),
hast ens the behavioral recovery in a rat nodel of
wa@pinak2eeeord i schema, with results equival ent PGNEP2007/002905
multiple tests to adenosine effects at 0.1 ng/kg/ m n.
Panel s 10A and 10B show propri oception conparison
between the different groups. [0037] FIG 11 shows
[obmt ABYIAEalEs df :ﬁieﬁ@ﬁﬁé‘ﬁﬁhﬁﬁné‘m% Qé&'i%lé efféetm areh@bd. At other
adenosi ne max, with inosine at 5 ng/ kg/ mn),
AHa@uénsﬂmhaﬁbeﬁﬁvwawabﬂmecovery |n a rat nodel of
spinal cord ischema, wth results equival ent on
[0640]t T]}Iﬂoag}toexs tiss disclasienoAilnaticsfdre etpmesatd Bs fhtiog bk g/enght.. For

ST Sl Sl 35 A e oo
thQé@ﬁtW(ted’i’ r@lQQ@@&or@ént?anonE H §elti5afartbl§' Bémfriaomel SmB6LiA¥hs, ALI ratios

has now been di scovered th t he” puri ne nucl eosi de,
exipressédeerein uuﬁtfcnd: a@mpbme @mg)amosmt €mg), loe adertosinet(;gdhl):inosine

R T M SR BT i ariBh dBSrsRE I Beied &xbRpsert herein
mfe%d wa&tbsiiedfg %ﬁf:l%@élée/kg/ de)y\&v%i@hmﬁ)ﬂﬁbsﬁé {iCReYeokide/kg body
w htgmostlc and t erapeutlc vasodi | atron, In

eig

Wammea:pntehée%\lpya amnalnemswprdwmi seh aandrapwonary
{
o UG AP B DA R iy osie i)
Giv@ﬂfﬁhd@os(eﬂesls)m tigdinbievelacveRbtss 267.82 $@dendined26&27 forlinosine,
rati os, synergistic effects are seen. [0040]

WmBhU@Q%@PS@(IY]?@TQW@W‘?J%Pé ratjos| ratios are expressed
as ratios by weight. For exanple, in the context of
(001 Jalni evebognensmin whichitke ¢linieal wagtlée iseatsinasgvasodilation or

deg:oeﬁ g§¢ rg a%)rneglrstanget h?lma ffgc)%a % Wl%llé‘}’ dc.grved at A:I ratios between

In s’e ara
1:8 QPGS iTh iebSdinfsnks 1&1&11?1111615 tRheas g6kl hetoaiffect ¢dligitotection, maintain

adenosin I nos ng),. or adenosine ‘(% ng/ m ) _
ceil]rfggth@, Qrp%gbrnlpgucq qc?lltrﬁpjalb Shtimal Adsratiog typicaly fange Trom either 1:1
to @elﬁ gﬁ 85}1\%?&”%9 Trom fu5 16 at ooévbtﬁg)%e??iﬁﬁ c}lﬁ’.éﬁtily”lekﬁa%féd

e03|de/ I NoSI ne

[0()45:?] " g}ﬂg{eggrs &f 1n1%?1b0d ﬁzog b agé%m?mstlﬁiﬂoﬁ i ?1 GOk g)é}lnl?&f adenosine

rac ronar

tolbRfadiRistetbds agahan he |dol§cﬁiek1&ﬁe<ﬁtbﬁfr6$1ﬂe Glthﬁrrﬁa)d’imlama%ldhlatlon or
adenosine (ng/mn):inosine (mg/ mn). Gven
oRéingd &l gEOtECtion ga el fﬁﬂagezhearadﬁmsgml§ userkas, Mszngls pgent (hereinafter,

" QAGRAR N &%@%mﬁle &nax%% Newnielhing #hdQRardRsflyY

appr oXi na

[0043] For example, in human patients undergoing cardiac testing, the adenosine max for
intravenous administration is approximately 140 pg/kg/min for six minutes; in certain
embodiments, concurrent administration of inosine at preferred ratios permits adenosine

to be administered efficaciously at 70pg/kg/min for 4 minutes, or even less.

[0044] For example, in acute coronary syndrome, studies have shown that intravenous
administration of adenosine as a single agent at 70 pg/kg/min for 3 hours is more
effective than a three hour intravenous infusion at 50 pg/kg/min. Doses higher than

70 ug/kg/min were not tested, for fear of side effects. In certain embodiments, concurrent

administration of inosine at preferred ratios permits adenosine to be administered



[0041] In enbodinents in which the clinical objective
is coronary vasodilation or decrease of arterial

W0 2®78t12a8ce, optinmal effects are typically obsetwERR0a1/002905
A:l ratios between 1:3 to 1:6. In enbodinents in which
the clinical goal is to effect cell protection,
mai ntain cell function, and/or induce cell repair,

efﬂ@&dn&l%'lyﬁﬂo Kk E/Rfin (4P Kl ¥r fegge fromeither 1:1 to
:1, ‘or conversely from1l:15 to 1:20, with other

[Oﬁ)%]:qﬁ causd irn%F'i'hle ¥s éx%%ﬁwfl gfl 7 era eqoéx?ci a&éﬁ@glﬁéf §Side Eﬁ‘@cts are dose-
goa concurr mnistration of I nosi
dgpendent,Sn adeoasénisodimenlte tlmirrbnhodst ardagnipesRionk aﬁtltelpeasent
dose required .t rovi i ther élnal vasodi | ation
mas?mw&rﬁﬁ%ﬂe th%ﬂ?letﬁﬁev%% ¢ iteaty observied i GuRTEnt pRAGHCE.
adenosine is used as a single agent (hereinafter,
(0046l Adenasinepad inqsine caads seneraTanely admamstered far the treatment or
[
prrﬁ%n%i'r?ﬂ Ogt%ufé% g@%h drﬁir%llglﬁ%éy}& an dx%ég‘}h%sli:&{ dlgé%Q‘QLf%ny eHology, for

d@@tﬁmgshenpreme tod/ot et the Sevading @ﬂrﬁydk&ﬁ‘dhamysﬁmctlon for
approximately 140 ng/kg/ mn for six. m ngt es; P
decEsas AE PUERMRAY ARSI CSIARFEANAOR dncxensing 1 r"S’E’ﬁ”&H apgjection fraction

f
133408 e BB PHLEH: LI ARARGLLSAPRRO NRLRa'e e o
varons e fiocongplenatibessduringG 44kr ﬁmgergxzardpﬂoe jmprovenguhedelivery of
coropary syndrone, studies have shown that intravenous
“QBWFH?§VF§’F0n of adenosine as a single agent at 70

rrg/k /mn for 3 hours_is nore effective than a three
(094 7k Pﬁﬁqddaﬁéﬁeusacvﬁeﬂugarawa@ry digeasg/ KGPFite anpessely injured tissue

omrg l‘#ﬂ%@r t?lg nggeligajcﬂélﬂl V‘ﬁ{)&)&l‘%gt lﬂt&é&&%@l’l tfrzRfsz ‘?tﬁian%atlon

e’effects. In certain é nment's, concurrent

etainn WSt atuitoinflammateryipreceates ;anéf@iulcach oflocaldlpat fiow gake place,

adengsi nt?]\ to be fadm ni.st er edef f i_caci.ousl %1 at 5(%

ORYGRRGY M TPrse Ry atic SoEaces. Repsrete e Pelksde e

rebt%rzﬁ?éhro? BRI L to s cpriati8shes MMLHASTRAGEHIIR i kWhts that extend
effects are dosedependent, in var i ous enbodi nents the

m;mry horndathat abserpod withgsehentia aloae. pAeytennflampatary end reperfusion

RS R R ——
is€runei duang bor gﬁdl’&brﬂb@iu@ése ckrdi@, crifieal lifrbaikeRAtia,Bpinal cord injury,
prevention of human acute i nf | ammat or y and reperfusion

acyisRASEAtIBS, Wye%qhgmb@@esgrgpn@@wqa@g apy EepsFiaaedrgan during
tr%ﬂg(aﬂ{an%ﬁ%?osc%{j&gs the severity of nyocardi al

ctl or ‘decreasi ng pul monary artery

resi stance and/or increasing |left ventricular ejection

fracf2on Bhatfmacelticel Eamposytiarasr di ac out put i n sel ected

di seased patients, for reducing the rate of various
[09P8ICInf 4 firsc aspett, deetpreseat Iﬂxuemtrtgl movidéd pliarsiacapeicyl, coarpebsitions

for rovi the deliv
comprlslrgrgp adenosr}ge and inosine. gugh compositions, irrespective of the absolute or
relative amounts of adenosine and inosine, are referred to as BIDOSINE in this

disclosure.

[0049] In typical embodiments, the pharmaceutical composition comprises adenosine and
inosine in an adenosine:inosine (A:I) weight ratio of about 1:1 to about 1:20. In certain
embodiments, the ratio is about 1:1, 1:2, 1:3, 1:4, 1:5, 1:6, 1:7, 1:8, 1:9, 1:10, 1:11, 1:12,
1:13, 1:14, 1:15, 1:16, 1:17, 1:18, 1:19, even 1:20, with nonintegral ratios between 1:1
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stemcells to organs. [0047] As used herein, "acute
i nflammatory di sease” refers to any recently injured

W@ e3ue9es or gan, whatever the cause (i schem aPCT/EP2007/002905
i nfection, intoxication, trauma, inflammation, etc.),
in which acute inflanmatory processes and reducti on of
| ocal blood flow take place, optionally with rel ease

arfdlf 1:20 b&fdiBle S UPSrBINE fieseriMERRE el eMbOAIHRARE tHedoRpositidn
the restoration of blood fllow to ischem c tissues

comitrisis adaneping esdinosinerat avatioref abput 1:&%e 118, pugfanably about 1:3 to

beyond t hat _ observed wth ischem a.al,qne. "Acute ..
atRf PR Fal B R R B b SRERT s ey, 4 Ebfposition usefully
con@ittbed hdunosiabahd afsiigQE ad Al alveih 1afi6 bf Mout FPdML ;5.

i schem a or spinal cord ischema during surgical

[0B5OCRALFHER erdBddBnts Ghe bh&RlacttlEl] éorehtRM s c8RbAS adenosine and
cord injury, acute pancreatitis, kidney ischem a,

inpsineat Aiveei gl catersi of abputaddyl toegbonf Uidedn oertpam eapbpdimepnts, the ratio

s bR £lans 1PooRan T el Th R Lddgeat b The: ffLgh 81,720 61,

S:i W@ ON 1 PEveMi 10 SviBhasime gt Fagios b&XFBR 20112089 : 1 permissible. In
conpri si ng adenosi ne and inosjine. Such conpositions,

presandy peefeiredesbodimenisbdig|Ail eatios aredliremiabeutahibtml @ 1 of
adenosi ne and inosine, are referred to as BIDOSI NE in

[0051 IsIndiesteinosuiraslimpiS4B¢ pharmagpitcal comnystionss switabidfor

. pharmaceuti cal ,conposition. ri ses adenosi ne and
infREOS AL EREE AT BERHER (A 1) el ght ratio of
BBE b cainay. Tof S S8 T TR O7 ST Sanb S,
cohdsitbnl0, 111 1, 1:12, 1:13, 1:14, 1:15, 1:16, 1:17,
1:18, 1:19, even 1:20, with nonintegral ratios between
[065%]?&%'%1 gl%n\,gg I Mbﬁﬁftnl?én? tﬂenco%sér{tpa'tign B g&eﬁﬂsﬂrﬁ is at least about 0.5
prefer d“enbodi men S, Yhe conposition conprises
madheinoftma leasdaboundimgnd} 2 mg/mt, 3angtnladentd rhg/inlf H mig/thQ,6 mg/ml,
preferaply about 1:3 to about 1:6. For certain, )
ordighfr ¥Ith HHETHRFGLAE. TP HET S e KRl ReSREIMERSI DAY, Inyqegain embodiments,

a&mﬁéistar&%nya%f&hk%t&mB'rasﬁu@qﬁgﬁﬁi ne and i nosine
at an Al weight ratio of about 1:4 or 1:5. [0050] In

[O@%%?l: \Qm%ﬁp oRbORMeSits g@%&&%ﬁﬁGﬁ gf fﬁ%@i\lrll\g I?sg{]f?%{ IR 6.3fmg/ml,

se adenosi ne and i nosi ne at A: ratios o
ardlloay usehully beoasdtighitis 20 dg/thh Eler doacentetibo ahaye int eertairhe
ratjo is about 20:1, 19:1, 18:1, 17:1, 16:1, 15:
erbodiments, be at %.s&?bom@-f,m&/mhlﬁ?-‘lg@gﬁnisl: lil,g}rvl., i,m%mi,,lf* geml, 4
i1, 5 gtml. % the/mRY 8P mbrel incifidifle 798/l 8Fhg/mll 9, 10 1,11
m et\’/veengy%lo’: 1 8nd 1 1 E)él’rmr% ssdi?%l g}.{g/l n Yl S mg/m
mg/ml, 12 mg/ml, 13 mg/ml, 14 mg/ml, 15 mg/ml, 16 mg/ml, 17 mg/ml, 18 mg/ml, 19

mg/ml, or 20 mg/ml, with intermediate, nonintegral values permissible.

[0055] In certain embodiments, the composition comprises adenosine at a concentration
of about 3 mg/ml, and inosine at a concentration of about 9 - 18 mg/ml. In one
embodiment, for example, the composition comprises adenosine at a concentration of
about 3 mg/ml and inosine at a concentration of about 15 mg/ml. In another embodiment,
the composition comprises adenosine at a concentration of about 3 mg/ml and inosine at a

concentration of about 12 mg/ml.

[0056] In other embodiments, the composition is dry, and suitable for reconstitution prior
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presently preferred enbodi ments, the Al ratios are
fromabout 2:1 to 10:1. [0051] In certain enbodi nents,

W0 b@7paséraceut i cal conposition is suitabl e foPCI/EP2007/002905
i ntravenous, intra-atrial, or intra-arterial infusion.
[0052] The conposition may, for exanple, be in the
formof a sterile, nonpyrogenic, fluid conposition.

to ﬁmﬁaﬂl bl Addivieh 68k s{ehw fuigdeH| Iagrsmrﬁ, Useﬁu@onﬁe:ehfpegmaﬂ

adenosine is at |east about 0.5 ng/m, often at
comauscs atlgoosinel andgihasine in aryoynits sxatah@/tmperr@w egeoustivgtion in the
nedi at e

[, / hi i ;
erfBathegebr 3?%&@%'5%'?1@5%0#%?05”&%% AR Seserived.

nosi ne i s present a concentration
(o e Tig D, fesosumpaspan b HEhentaaRRE fEE e
exgﬁ%ﬁsra%}ﬁtﬁglgqgrl il?h;ra{k/)gfégg rlﬁtlrié %trgag dﬁ%ﬂ?&-aﬁ&%‘}'ﬁdrglrﬁstm/om as are well
knowmade ther at. i $ae, Ray m: dieiSgiance s : gy, REaed. (2005),

Llaplﬂﬁ()t[.lﬁ’ ﬁgﬁﬁg&nrw 111%8?' H[g%ﬁ?fﬂ O’7§ﬂ74{%95 iqclqg?ngﬁnaaerfflr@; Wérence

13
[Oﬂ%&n?ﬁhe @mmgglﬁps mfgf qﬁcomj?gsq.é?({rwlonai?ctﬁﬁ rﬂnd 1§ gome
en{%/d%ent;%zfggf ulther @m e@ﬁt‘ﬁst ag\éﬁt@ 1ﬁd?ﬁcﬁﬁgﬁﬁ1‘a§$1ﬁrd and MRI
noni nt egral” val ues perm ssi bl e: 55] I'h certain
coetrixddgergnt s, the conposition corrprl ses adenosine at a
concentration of about 3 ng/m, and inosine at a
[0639) dRvtiitedviensusahfidlamuih varieusld thgmethods deseribed below, dosages of

enbodi nent, .for h it .
RN S8 SAre SASIBNY FieP ied Pog oo g AR e mammalian
subf%@ts hﬁ@l Kl mgkﬁ%@ﬁtr ﬁﬁd Q&n_gés SQLR of e MBfivds; adefosine and

anot her enbodi e conposition conprises
inexhes) asd usefidly exposssasieastinfisionirate$ gaionas n@kgimimi  and
i nosine at a concentration of about 12 ng/m . [0056]
[0060]CTHhRY inesmitedimentt iterided fmomnﬂﬂh(tlisontrdt\&ndmsyinﬁesicdl adenosine is
sui table for ;Elonstltutl on Brl orto infusion

tyRigeli PrSFEGIn the pharmacguiigal rembesiiion o Safengtotiuri pryeight
anh it GRATRRRhi nSQHP td SERARARALS HASHARDe ATt n@ p'gykg/mm to

anounts ‘'suitable to permt reconstitution in th
abencl(fspgigg/messel to the adenosi ne and i nosine

concentrati ons above-descri bed. [0057] Whether fluid
[0061]dRsomiclod tlmapmbdlinmmtm&erfoumb hepresamnpr ars@naeartt thee psrmits

and exci pi ents suit abl ntra t I
infioiom gt habia oF i el bt A ksl Joas it Lot KRt gt
abéE (ﬁ%%/kg/%ﬁﬁ ; at e {l}g)tu? 8%1&/% eMesst abshtR0aLk GRiLfat least

2 1st e
about 35 pg/kg/mm at least about 40 pg/kg/min, at least about 45 ug/kg/min, at least

about 50 ng/kg/min, at least about 55 pg/kg/min, at least about 60 pg/kg/min, at least
about 65 ug/kg/min, at least about 70 ug/kg/min, at least about 75 pg/kg/min, at least
about 80 pug/kg/min, at least about 85 ng/kg/min, at least about 90 pg/kg/min, at least
about 95 pg/kg/min, and at least about 100 pg/kg/min.

[0062] In some embodiments, adenosine is present in the composition in an amount that
permits infusion at a rate of no more than about 100 pg/kg/min, no more than about 95
pg/kg/min, no more than about 90 pg/kg/min, no more than about 85 pg/kg/min, no more
than about 80 pg/kg/min, no more than about 75 pg/kg/min, no more than about 70
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Li ppi ncott Wllianms & WIlkins (1SBN. 0781746736),
i ncorporated herein by reference. [0058] The

W@ oiMp0$d98é ons may further conprise additional BCIU/ERNE7/002905
and in sonme enbodi nents, may further conprise contrast
agents, including ultrasound and MRl contrast agents.
[ 0059] For intravenous infusion in various of the

uéﬁl@é/ﬁlﬂd%o%&%ﬁhﬁ%o@?h? F/;(gﬂﬁ e nﬁ)?e 4R 18SHtH® | AME/min, no more

I nosi ne are usefully es based upon the wei ght
thayt abowie S reatkgimianne pisjre than abqldléoag/bg/humm 1patei thart aboah 45

AT T 1 ok 85 HBREIIR s BFFY Bh 28002 #LEIE no more
thafpdbeait B0 Ng/kighRBOho Tves thah Ab&wH23di n lri’(btrﬁ&féetﬂarf &out 20

conti nuous intravenous i nfusi on, a EI‘IOSI ne is

ne/kgimémineymere dkasrabouh13 Hé/kﬁ/rmmnﬁ@elm et thaw A i1 inafkeamin.

a concentrati on, Or in a wei ght anount , t hat perm ts
[08GBd Ho smbedineriteintended &t intra-arterdl éntbeibmwnh aboutacd®nary

t. 10 /mn. [0061] I £
in{ReseoronBrafil Atsiondntte il Tetibeetetparahidhy B subiccts
sidelRcirB@atdry Soluffel SIS, B 1rﬂra[éﬁe?1ap(fsuéﬁ ad ﬁﬁﬁéor@ﬁkﬁ?} inktsion,
kg/ mn, at | east about 15 nmg/ kg/ m n, | east” about

ny/
dosagesgyeacse fulky, exatesseéia@tm&lb@utratzs givgn Ry LeAmmin of eadheefhe actives,
Er(?/ / m at | east about 35 ng/kg/ mn, at
ad O%SHF a%@ 1}2(1% rrg/ kg/ m n, at |east about 45 ny/ kg/ m n,

| { t 50 t 1 t about 55 ee
10fkh 45 s oF Shese Embpam By 2aoRe kgtraon! Tl paZepsitigninan
anfoRanihak rfﬂlt@ mt?d att @23 infafien bt  Fatd1Bf 469é43t ooudll O £ASH, at least

about /mn, at |east about 80 np/kg/mn, at

abp@talsﬁmgébmuat lssst ﬁmmgﬁmgﬁmlmm least @boultRSuLe/an, i ldasy abiont
30@%/,111196‘%1@%??%% 3? n W o, gc{r%g%agtn%b%gg ?re’j rﬁ/m%" 2 g'%r? gtgllg%sé %Ig%ut 45ug/min.

ent |nt osition in an nt that mts
(ORSST IE Motk bGP ERS a8 rrba R oot i ah Smount
thdTekBitdAdenodlfe tOBEInFReN aBP RIS oo MBLKBANTEBbut 39 PFPhf, no more
t han about 90 ng/kg/mn, no nore than about 85

thapggbieyt # pg/nhio nnnn@rettlmrababbm ug/mmglm@pm than alepudp ¢1g/min, no
han 75 / k out
PP 2 P B RL ol S Saa Wi Hlors g shoec

lspg@mnammnoﬁﬂomhéigmpgnmlmo rmre t han about 55
ng/ kg/ mn, no nore than about 50 ngy/kg/ mn, no nore

[OM'!? Nn 3RGBHindEht BtdRAEdTEE coRBnuBRE EntkeRowdaffisiofhOinosine is typically
/mn, no nore than about 35 ng/kg/mn, no nore

prqsnamnalmmar@@cmmlmﬁmsnm ahp penaehtiptiorh oUtn PFeight amount, that
peHQ{tJ(% E%Q to BLinTe8 af E?arle gggv%%n glg)out 10 pg/kg/min to 600 pg/kg/min.

[0067] In some of these embodiments, inosine is present in an amount that permits
infusion at a rate of at least about 10ug/kg/min, at least about 20pg/kg/min, at least about
30 pg/kg/min, at least about 40 pg/kg/min, at least about 50 pg/kg/min, at least about 60
pg/kg/min, at least about 70 pg/kg/min, at least about 80 pg/kg/min, at least about 90
pg/kg/min, at least about 100 ng/kg/min, at least about 110 ug/kg/min, at least about 120
png/kg/min, at least about 130 pg/kg/min, at least about 140 pg/kg/min, at least about 150
pg/kg/min, at least about 160 ng/kg/min, at least about 170 pg/kg/min, at least about 180
pg/kg/min, at least about 190 pg/kg/min, at least about 200 pg/kg/min, and at least about
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ng/ kg/ mn, no nore than about 15 ng/kg/mn, and no
nore than about 10 ng/kg/mn. [0063] In enbodi nents
WO paoeness f or intra-arterial infusion, such asPCT/EP2007/002905
intracoronary infusion, or intra-atrial infusion,
dosages are usefully set independently of the
subject's size or circulatory volune. Thus, for

210Nt g/ieg/Ain, % ieabt a{b%HPf‘Z(ﬁﬁg/kEﬁﬂlﬂcﬂrléh@laﬁB&Jt bad gﬁkgfemn at least about

dosages are usefully expréssed as infusion Iven
Z@yg@/mlm apteastzpbloun?sSG mgkg/mm,veééqasa:dmuo%m gg/kg,ﬁlmn at least about

ST NI R R ——

300h ek @eintiat lieabtrlibb@t g ;@g/k@/imlh Nt UalsPaboat 320 ﬁ@ﬂ(g/n‘iﬁl @lleast about
| east about O/ mi n, | east about 15ng/ m n,

330e ek e/ ain @t 162@1 abgﬂrﬁéw uykg/m;a,sat I%b%houQSSQrgz/#gAmmaat least about

3402%21%@%69 %% leigt%/ [R 5‘70 %@kéﬁ%ﬁtqt z%gfatlbogg 5%}({ ﬁ%/ﬂn'g/l%n at least about
390008d/mii) av &TaStmbSuﬁﬂm;dg/Hyﬂhﬁ,, at deheNEBUNL10 fg/RERSIANAL 1643t about

t he conposition_in an anpunt that permts adenosine to

20 &/ kg 1ab @t keastabpyt B3 (it g/ke/mipra leagbabonbid ngkgmynngtieast about

45?‘37#?%5“%%?%892&%? L3 %&r@x&ﬂﬁ 161759{ eﬁ)o'ilp n@?/gg{nhiggat least about

48ah it g/n, ray leastraboniod A0k g/han, aﬁh@sltab&ﬁl SI(i)Q/ug'/kg/mm ableast about

t han about ng/mn, ev Q nore t
510068 ™ 24 BRI w{?%f]ﬁa@oatflwt HoHt $HUBEAE R, a least about
54'0'11 @ﬁ?%le‘aﬁfa%éh%o APRSAIIR, dt Fedst/oRR5 6/ SEAL ati1Bast about
E¥arion, or

ar maceut i cal corrpos lon at a concen
570n1¢kgl(murg fat leastobntt 5S&Chag/kglering at deastaboungoQ pg/kbg/minf arsled least
at rate between about 10 ng/kg/min to 600 ng/kg/ m n.
abp tO@'P} Q/ﬁg/%?re of these enbodinents, inosine is
@ ﬁz[ent in an anount that permits i nfusion, at, a rate
10B¢8T Ip Spws SrbRg GRS IR9SOdg PHASAN! i fhe comaposidion,jp an amount that

e?rgﬂy (n‘fﬁ(fgﬂdi‘ls nﬁﬁs&ﬁ aph r;ﬁ‘@ 8tho RBrdBak %(gﬂt I300 g%/ﬂﬁrﬂﬁi no more than

about 40 ng/kg/ mn, at |east about
abbea®X0 @zﬁbg(mlmolongmcghzm ahoua 680 eg/kg/rmbom m?)@e thgh kyduti ST0

t | t ab t | t . about )
e/ o anorg dhancabont sDhhion g BOT AT At 3g ugke/min, no
mé&R@ktn abblt Sy plﬁ%kgﬂn{ln 1 mbRAGhn AU 530 29/Klh hghmnrbre @an about

| east about 13 g/mn at | east about 14

S2Rgyekey/ mimh no amorF dhitababib 310 ngbg/iminiag more, than abaa§0 peg/kg/min,
noa}g&%tth &)oﬂpé%gﬁ%g/’m ﬁt n(L %%§ t Il? Wout 1%8 gﬁéfgrg{nmng ’moe}g than

| 'east out eas

abo@y 470/ ug/lng/nﬂﬁ rloaAsie mdnowoum@o ppklsahinl o makdthah ab@aSIISO
about 210 ng/ kg/ m_n, at | east about 220 ngé%g/m n,
&Y

uefedean, 2B auare S abgi ki gk g/min) romereh 630 Ng/kg/min, no

(gﬂég}ﬁc?{ zg;('g))gt 4R} %F%?rﬁm alg oerég}%nana‘géﬁt%{ 1% dh/k&lmﬁ,%"i‘% more than
about 400 pg/kg/mm no more than about 390 pg/kg/min, no more than about 380
pg/kg/min, no more than about 370 pg/kg/min, no more than about 360 pg/kg/min, no
more than about 350 pg/kg/min, no more than about 345 pg/kg/min, no more than about
340 ug/kg/min, no more than about 335ug/kg/min, no more than about 330 pg/kg/min, no
more than about 325 pg/kg/min, no more than about 320 ug/kg/min, no more than about
315 pg/kg/min, no more than about 310 pg/kg/min, no more than about 305 pg/kg/min,
no more than about 300 pg/kg/min, no more than about 295 pg/kg/min, no more than

about 290 pg/kg/min, no more than about 285pg/kg/min, no more than about 280
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270 ng/ kg/ mn, at |east about 280 ng/kg/mn, at |east
about 290 ng/kg/mn, at |east about 300 ng/kg/mn, at

wo e@stiizmabout 310 ng/ kg/ min, at | east about 320PCT/EP2007/002905
ng/ kg/ mn, at |east about 330 ng/kg/mn, at | east
about 340 ng/kg/ mn, at |east about 350 ng/kg/ mn, at
| east about 360 ny/kg/mn, at |east about 370

kh t ne |
RO okt 2EPULGARTES KBt B0y 208 minno

mbx@aban ahwu%ﬂgglkg@mhgmqnmre thian lab@ﬁt%&kp@d(g/maﬂ no more than about

/ t .ab /| kg/
i 0 b nogparg AR aooaf 23 ke T o et 17 abgiias nafke/min,
nd tﬂ@fetth&bﬁ’dﬂut 450 | kBN hé modd thaR aBbutaB8 Lﬂg/k"g?l@lm no more than
/kg/mn, at | east about 480 ng/ kg/ m n, | east

ngy
abghbl mgbﬂmlkgirqmﬂre than plawd t22$ab ramonmmgrw @bout 220

p%/rggﬁ(‘lt] %%%H&eﬁﬂ' 14X t L%g/kg% lt‘f?aﬁ‘ntqeaﬁlgﬁltab?ﬁﬁ%ég glg/kg/mm, no

méteahidn &0t PO K@k gintin, @3 mogAthn ab@utl 9§ i@/k@hkghmnﬁbre #fan about
I east about 560 ng/ kg/ m n at | east about 570

W2/ milthy, noafloqeélw ab&sbh% sgbeminkey wore thap apaid 80 pg/kg/min,
/
TR TSI AR RO SR
aboon st d/k gminmoamorthamnabdub 460 pefkgithis, hehiose thanabout 155
L A G B R T I
méﬁéqnar@ehﬁﬂ% 1580 g/hk8/ 18 ﬁor@ﬁaﬁgﬁ&ttlhgﬂgﬂ@\ﬂn A6 fhore than about

ng/ kg/ no nore than about 560 ng/ kg/ M n, no nore
13@h@7ik§bmum056®enhﬂd@bm 25 mpkgbrie, ndwmoreathen ab®u (020 pg/kg/min,

el aRbiiouB 56" R RE R O R Wah 8 R A O AR g 5O e than

abBBY K/ g/R %/nﬁ@ ﬂ&ﬁ@retthﬁﬂalﬁﬁ@lvbo p8kg/Bink 84 Moke tHaﬁ abBUt® S
t han about 490 m%@ g/mn, no nore t han about 480

1 g/ g, mormorig dhanorbeut Y& ne/khuin, a7 mongthieg ahow, 85mg/1ﬁﬁrr@n no more
th}np?t{(}) ?98 Htg/k%?rgmngé %&h@g ggg tn& 4@%%%[2 o 1 rHBre%EQn about 70

pg/lk@mlmb@uﬁoé%)arf@ohgéimg/kgnﬂmnﬁdi thord1ethian ab@ut%OﬂDg/kg/mln no more
, N0 nore than about 410 ng/ kg/ mn, of no

th?'fb?t@“f ﬁ%ﬁg/é%um, o m9setheg 2w, S0hee/ kg manoanowe b abeyh45
A
R ToltnoB ndDiBul PEfleRIMM, I hop ik oDl 3R, and no
morg/thayy abiont 3G pg/ﬂrg/fmeint hamoabthat aB&G 259/ ddog/mim, normomf[hha'n about
th n about 345 nor e t han abput
2 ERRRHS mits o b, Lol PR S e aRg i e %P&%Qt@%g/mm
han about 330 /k /mn, no nore than about 32

10%91 Ky embedimentsef the ph@fﬁlaa@amal SPDPeRIintanded fos Wmf@fenal or

infrRafHaf H#ion, inosine is typically present at a concentration, or in a weight amount,

that permits inosine to be infused at a rate between about 20 pg/min to 100 pg/min.

[0070] In some of these embodiments, inosine is present in an amount that permits
infusion at a rate of at least about 20 pg/min, at least about 30 pg/min, at least about
40pg/min, at least about 50 pg/min, at least about 60 pg/min, at least about 70pg/min, at
least about 80 pg/min, at least about 90 pg/min, and at least about 100 pg/min.

[0071] In various embodiments, inosine is present in the composition in an amount that

permits inosine to be infused at a rate of no more than about 100 pg/min, no more than
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315 ng/ kg/ mn, no nore than about 310 ng/kg/ m n, no
nore than about 305 ng/kg/ mn, no nore than about 300
worglorgiaesé, no nore than about 295 ny/ kg/ m n, POI/RER2087/002905
t han about 290 ny/kg/ m n, no nore than about
285ng/ kg/ m n, no nore than about 280ng/kg/ mn, no nore
t han about 275 ngy/kg/m n, no nore than about 270
abat B9/ rAin, RO nHRé ﬁhah r&BButh%@ R0k dhdH dboul'®5 IBMfin, no more
t han about 260 ngy/kg/mn, no nore than about 255
thﬂ’gﬂhwtrﬁomg/mm MOMROTE taan kot TS REOiNgyikore than aleoutrdP eLg/min, no
[kg/mn t han about 240
it B Aot S, 9 re OB e e gt 55
ugﬂﬁﬁﬂ r&bﬁibfe *B&Qalb"@ft l59/ugyrhin, A6 nioRé thahABBUAABOW/mEL o more than
/mn, no nore than about 220 ng/kg/mn, no nore

attra%aﬂ #B6WN, DA MO8y IheR/ARPY, 3 5/ M, @others thasaboub@p g/min, no more
/kg/ mn, no nore
aﬁwa{b@g[}[g/l%gk%w;ﬁ?{é?ﬁﬁn@%no On%% g’ﬁangabout 190

ng/ kg/ mn, no nore than about 185 ng/kg/ mn, no nore

t han53boutUnit&idsagg/ fkoghsramd kitso nmore t han about 175

ng/ kg/ mn, no nore than about 170 ng/kg/m n, no nore
[(lOﬂ?hT?é)thmﬁGdﬁltwg]/ d(@iiqﬁdsmogl of ﬂ‘ierpeEesbhtalﬁvabQimtaré tékfully packaged
: m n re than out 155 mn, no nore
“&%{Hfg desags f%@dggtgﬁ &%}W%& s Yastous Plhraﬁé%a%b?dﬂfngher described
bdlBWKg/ m n, no nore than about 140 ng/kg/mn, no nore

t han about 135 ng/kg/min, no nore than about 130

[O'ff%t;ﬂ{ %ﬁ%duﬁ'}%&t@?ﬂ% ?fil;li e B*P%tacélg%al{'%gﬁ%asﬁ]gﬁiis ﬁ%lrér%ﬁn ofa

no nore

stengle kgonpiyrogenie, liguie stultlaiﬂe sdv@aienietdl infikion/ theRomPOsifioh ehay, for
than bou g/mn, no nmore than about 100

t 105. ny
XAIG PRPAck gh‘b}"él“{“ﬁéﬂfgbégﬁ) M5 ng/kg/ min, no nore
t han _about 90 ]gg/k g/mn, no nore than about 85
(0994 kg pavyeniens gnikgpeage ﬁw%bmomtrmg$ Hifhsiom te.gypfos use in

ca&éﬁ?ﬁa?ﬁ&#}n ifRagi %) 1 aﬁe% ou@é@%%&g&?ﬂg s tégS rrne)ll, éyplcally 7,

1@, I’ljam)r ?B(mlt ]ﬁﬁbmﬁmﬁlk@é Hﬁtmdeﬂdomhgeﬁlh?ﬁve?bwmﬁﬁon (e. g for use in
mn nor e t han out 50 mn
(rgRE 05 BBy IS W@ﬁ%@ﬁ?rﬁ%owmﬁ%g%wt%@owo 350, 400, 450,
50K Y Migle, NO nore than about 35 ng/kg/ mn, and no
mor é than about 30 ng/kg/mn, no nore than about 25
[Ogg%] é%?gr %d@lﬁ’gntéggguﬁlpg% 'gg%% g&(t%]‘l H?t&gf& ﬁﬂ%f‘ 30 mg
of@dgﬁdsyiemrid 9([ Q60 thy, Ethagdonesd mgalf iiddéne, with intermediate
phar maceuti cal conposition intended for intra-arteri al
arBUT R FROSES ATt e VAR OuA SEPA et yhisi Wl dgpags foswpontains,
indlto@] 6PPERL BN A é?lBSlh? wWRthY®| 956 12552 2§d}ﬂ% of inosine, with
permts 1nosine to be I nfused at fate Befweer about
inRPmpdyateiinotine 40Quntgpermssible.

[0076] The container for unit dosage forms of the present invention are typically adapted

for use with standard intravenous infusion sets.

[0077] Combined in a nonpyrogenic, fluid suitable for parenteral infusion, maximal
adenosine solubility is about 4 mg/ml and that of inosine 20 mg/ml. Concentrations
approaching one or both of these maxima are convenient for unit dosage forms intended
for long infusion times, since high concentrations of the nucleoside actives reduce the

volume required to be infused. Typical embodiments include, for example, 250 ml
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[0070] In sone of these enbodi nents, inosine is

present in an anount that permts infusion at a rate
W®r00an1298@st about 20 ng/min, at |east about 3BCTEHPNTI02905

at | east about 40ng/mn, at |east about 50 ny/mn, at

| east about 60 ng/mn, at |east about 70ngy/ mn, at

| east about 80 ng/min, at |east about 90 ng/mn, and
ctaih &8 8iaRPAEY cdRQiniY MO0 mlgYF 4ddndsthe it POFmg, 1,000 me, 2,000

enbodi ents, inosine is preSent in the conposition |
mgnoraaven At000mag, 49&0ningsS,Pvbignevend, (¥ ing ofi sedings withisteenediate
. of. no more t han .about 100 ng/m n, no nore thanabout 95
RPN OUHS PRBP'ES'Pan about 90 ng/nin, no more than

ut 85 /mn, ng nore than about 80 ny/mn, no npre

mﬁﬁ&nﬁ‘é%’oﬁ'{{g OHB?’?ﬁ? RIeSRY 2HB e StEHIerPagkeasd compRgitignof the present
iR Rt R ARIME aBRoRDleRiparati)e tyef.

in ntm&N a f]bo {eglcs)&{a ug f%§trqnc3§r§t‘@ﬁ]e B304 ge?x%an

ng/ mn, no nore than a , ho nor
U L . n about 45 ng/mn, no nore
[O?zgln&a%gﬂ’[gg?(%]e%}(pngﬁ%gv@r%?e t han about 35 ng/mn, no
et han abo 0 g/ m nore than ahout_. 25
OB DTI oF s e be B8 cRpires * mudhto iaiglasgaof the
pHadiBEeudbsl dohipdsitiBh 621he PreseRiimk BREU tTh Gaine GRIFBAMI N A plurality
of the present invention are usefully packaged in a

ofumittdogessizaye idantignkaempoissiond dppder embodimentzathie samposition among
]k nLeal ; e rihe el ow, 73] In .
ol AR e M B on LSRR e ahBL losih in e

ratio thdfébebwweem dh certsih @friblodimdnds) Py Kig fitiher cdrhpitided an infusion set
suj tagbl e faor parenteral infusion, the conposition nay,
suptgble dorgEfRcling HErayspausdBi¥sion. vol umes of 5 - 500 .
50074] Conveni ent unit dosage forms for short ) )
[0D& ] Invashs .eanbiodiroents kits eogprisg rleast eng wnitdesgiod@denosine suitable

fog ggrfeh't%}a? Edljpgm%??%fl,aﬁx? )ra}{ ﬁggtloﬁgg%dr%g& p%gf(z?%% féﬁ :%o.se of inosine

ntain pIca
sukiablo domenérgerahidmicetration. UseyRy, thokit 2U@PELS d pliitasityosf unit doses

f(e. g., for use in treating or prophyl axi ng agai nst
ofradgiansings Fash hanjngradpnosiaginolives qﬁnoz@épf Ixegpncepption,

cer [ :
ke300 Sl BEOA: (b0 lache 1L PaPHRY R sy o
inpgnodifiedep ostheanandt 80camgentiRionrof indkbi@, pgmotting&QesiyedA :I ratio

reiiBiipdEseieeied; 17 oo ceCedpbalntisid e mirisgbamipgision se

sub A IBSIUTRLRS intfaleousthkiogf 250 m, 750 ng adenosine
with 75, 750, 1,500 or 2,250 ng of inosine, with

5.4  Cardioplegic solutions

[0082] In another aspect, the invention provides cardioplegic solutions comprising

adenosine and inosine at an A:I ratio of 1;1 to 1:20.

[0083] In various embodiments, the cardioplegic solutions comprise adenosine and
inosine in an A:I ratio of at least about 1:1, 1:2, 1:3, 1:4, even at least about 1:5. In
certain embodiments, the A:I ratio is usefully at least about 1:6, 1:7, 1:8, 1:9 or 1:10. In
certain embodiments, the cardioplegic solution contains 0.5 to 3 mg/ml of adenosine and

0.5 to 15 mg/ml of inosine.

[0084] In some embodiments, the cardioplegic solution contains no additional
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i nternmedi ate i nosi ne anounts perm ssible. [0076] The
container for unit dosage forns of the present

WO pweniioen are typically adapted for use w th BCHEB20TW002905
i ntravenous infusion sets. [0077] Conbined in a
nonpyrogenic, fluid suitable for parenteral infusion,
maxi mal adenosine solubility is about 4 ng/m and that

caRﬁoﬁl@Qé v OsutH Al botabnae M bkl SfBodRRIRASINBINO AR Rbsine are
of these maxi ma are convenient for unit dosage

useabtmaslpphn@ndedstir@calrﬁnglegmfsgbxtmnst| mes, since high
concentrations of the nucl eoside actives reduce the
vol reguihred to be infused. Typical enbodinents
|ncﬁﬂ§e %g8P gxanple 250 m containers (vials, etc.)
contalnlggﬁé OOO f adenosine with 100 ng, 1,000
mg, 2,00 Hg%bng 4000rrg 5000rrg

o e esﬂﬁ?%gf e @FosptigugPieD et tad tygping Ay adinistered

coREBEAE }l%ty' paBshteral ifhisifr iR agtoRE B aCRNPARIs! A B tintid Wi fficient to
present invention may be stable at roomtenperature

achmve the desizgst therapentis enbagrestieeff¢a®079] I n anot her
aspect, kits are provided. [0080] In one series of
[0@8) ddisnmatemboﬂimems tdemspiciand snapinsl maybé administerad as separate

doses. of th ar.maceut | c resent
oA EIET bW ARG By B reLoReR i nsE el 141 osR et or
deSIOSES HeaMmdas! htdﬁlﬁ?éd cﬁf?ﬁ?‘ﬁé f)ﬂo@&iuré nInot‘hQ@r embodiments,
enbodi ments, the conposition anong unit doses differs

corrmoaltmumommmg admns;eﬁ am@mosme mayduenﬁeed]mtcaﬁdfemnt vascular

i nosi,n in th r ere ween,
st B2 Guaifthe sPink 8e | BiTor BFOERThY P sile bR Tt @Y ke achieved by
adsiihik@dtion dfke &Vd &ﬁﬁﬂf( fridmltusignsnidie infhidion €. In Sﬁi&lémbcmlments
ot her enbodi nents its conprise at |east one un

adgrpsinend dHRsRESITR @dglmlf,tg@pén p@rng&aem@ft&n having a deﬁned Al ratio,
su@igg% trﬁé %Bﬁx%%cgﬁhﬁp gOl’ﬁLOJlt? atbalbgv$ > SQARLat el y packaged

Se OT 1 NnoSine Ssul or parent er al

[0@1?'{[' Iglf)glia{‘ﬂ%%%b %mg%g%gl}néz Of %nrl]%elﬁ 0 sC %s rreI t?ﬁ%ﬁl%n chmcal practice,

ar@GRRaAH} étﬁplb?ecﬁtofhe)ﬁﬁﬁvﬁdnﬂuﬂﬁla@éns&if adetfdsiﬂ%dmd inosine concentratlons
concentration, packaged with a plurality of unit doses

in gfasmaskiring thetherapauic of damOalis MEthef- unit doses of

inosine differing in the anmount or concentration of
l00$&isTh¢eroquexf ailminisigationde shasen based upan ithe destied Fiyniea) eflect, as

fu%ﬁ?{pcf §d gﬁl c\:’ﬁ; Sqegtﬁln eéleotgoldrxrr?l?lfgit lthé hgr efg Jt%rf%gﬁposmon 1s
adhihisR¥AOListrhvdness MFusion. In other embodiments, the composition is
administered by intra-arterial, such as intra-coronary, infusion. In yet other embodiments,
the composition is administered by intra-atrial infusion. In certain embodiments, the
composition is infused intrathecally. In yet other embodiments, the composition is

administered as a perfusate.

[0089] In typical embodiments, other than for treatment of supraventricular tachycardia,
bolus administration is disfavored, and adenosine and inosine are infused over a period of
time of at least 1 minute, typically at least 2 minutes, 3 minutes, 4 minutes, 5 minutes, 6
minutes, and for various embodiments, even at least 10 minutes, 20 minutes, or 30

minutes. In certain embodiments, adenosine and inosine are infused for as long as 30
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5.4 Cardioplegic solutions [0082] In another aspect,

the invention provides cardi opl egi ¢ sol utions
w@ommpniesng adenosi ne and inosine at an Al raP¢DEP007/002905

1:1 to 1:20. [0083] In various enbodi nents, the

cardi opl egi ¢ solutions conprise adenosi ne and i nosi ne

inan Al ratio of at |east about 1:1, 1:2, 1:3, 1:4,

mﬁ%ﬁ% 80 nligass, segHhted: @)mlrﬂt&e&eﬁ'lao%‘f‘i)ﬁﬁgb HFHJo% Ag‘ﬁsed herein,

ratio is usefully at |east about
"cmngmmus infugion'hintends infusion mac.rca peziodof at }cest@anmucqsl egl C
solution contains 0.5 to 3 ng/mM of adenosine and 0.5
[0080]1En vagious embodlmtsne firdt pafdjerdlninfasion neaytinedioltontd by at least a
the cardio i.c sol ution caqntains, no
st BT GHEAPL LA O REBIe R T SULarem Jore aonsrasdh gfihe aives.
ot her enbodi nents, adenosine and i nosine are used to

lOQ&HpﬁneCﬁﬁtmn eahosimenys.dhe Bieddagmprises ajdeasha firg cgncurrent parenteral
?{E (J?loé:}‘sadgnc%nge a%(amx&u‘?é £taag; gﬁ@n([s%%ﬁL%thA 'i‘)ewéﬁihmﬂc? o?]:about 1:1

e present 1nve ne an oSl né
toatdoutnli:20. errxeatrt@ﬂmmwd@mhty, tby rzaa:neab@rtal 1,11, us3,am, |1ns 1:6, 1:7,
nts, at. Al ratio rresufflc:len
chhg

L0 RE delR 1 ad> £ Hér !adéu‘c 6, 1oF7 di %Ho‘& FYenek: ?%c‘t’lth
ndn@xgg%  faflo$ 0% gqudnﬁqné(ﬁperﬁﬁ&my el %@%‘tl?%ré@%ed

m ni stered as separate conp03|t|ons
enebrtuhmemte,rths methods eompaﬁewrxedrwﬁtenﬁrsima ofatlerroatnie@nil $nosine at a

r.e e be t] rate st ed. dur
rolif 0! B AQPd. T reirell Deublieatat 1bnbuSeraethod further
dé@&ﬁml beldve e%%ﬂﬁéﬁl@u?éfﬁiuy ERRPrR FTRYurRSt paeHREM infbien of

di fferent vascul ar sites,” or through the sane site.

adendied ol inpsineigtant Ad vesaght rafict ef abent Lidef 019, y be
achi eved by adm nistration of the two conpositions
[0092]ny cartginreghtvdiménts,itbemetods tomptiteeroneuntverd iparentesal infusion of

denos e and i i ne .are. ad red in a single .
AT B 0 A e el F iR LD 20 £ b0ty T D haain
eM&\iﬁrﬂé\@twhé Fato 1§ APRA0N, 999, aDaVer-deret i Bed.14110084] 12:1, 1111,
Pr og r anmabl e syringe punps or n1cropunps as are

1 ypﬂ b 1,|7n1 1 bt bk ] osen Arle witbetoniritsgralmptios batween 20:1
o B b L S0 AR A D WS sbou 21

uﬁLagnostlc nmet hod. [0088] The route of adm nistration
is chosen based upon the desired clinical effect, as

[0093] In some embodiments, adenosine is administered by intravenous infusion at an
infusion rate between 10 pg/kg/min to 100 pg/kg/min. Thus, in some embodiments,
adenosine is infused at a rate of at least about 10 ug/kg/min, at least about 15 pg/kg/min,
at least about 20 pg/kg/min, at least about 25 pg/kg/min, at least about 30 pg/kg/min, at
least about 35 pg/kg/min, at least about 40 pg/kg/min, at least about 45 pg/kg/min, at
least about 50 pg/kg/min, at least about 55 pg/kg/min, at least about 60 pg/kg/min, at
least about 65 pg/kg/min, at least about 70 ug/kg/min, at least about 75 pg/kg/min, at
least about 80 pg/kg/min, at least about 85 pg/kg/min, at least about 90 pg/kg/min, at
least about 95 pg/kg/min, and at least about 100 pg/kg/min.

[0094] In various embodiments, adenosine is infused intravenously at a rate of no more

than about 100 pg/kg/min, no more than about 95 pg/kg/min, no more than about 90
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further described below. In certain enbodinents, the
phar maceuti cal conposition is adm ni stered by

w0 ndovay®eous i nfusion. In other enbodi nents, tPer/EP2007/002905
conposition is adm nistered by intra-arterial, such as
intra-coronary, infusion. In yet other enbodi nents,
the conposition is admnistered by intra-atri al

%/Hﬁh Oy mbid tﬁ L@Hu@ 8§ rfgﬂ@ﬁﬁﬂh@ mdrE thah QPRSI ﬁ@ﬁ%/hgn, no more

used |ntrat ecal l'y. et "ot her enbodi nent's
thew atpos i76 ingrkg/ming doinmirs tlmnaiboas7(huykg/ﬂmsatcemo{eoﬂi&9]abduu 65

typi cal enb th f f .
neX BT o s St 60 ke bin- Bopiiee IHahPhOT:y5.4¥ befmin, no more
theh 86y 80 ﬁa%/kg%% ad %&é 'th'h% DBt wpgfkgmar& ﬂnafe%sﬁi a0

a period time of least 1 mnute, typically at

g/bg{mm,zmmnnmtbm a13>um">fn ungé@/mm, nd mare thanBbeutri eg/kg/@rin, no more

thﬁlaﬁlzﬁ 125 i3 B B GRRR R I o e R Bhoud s

ﬂﬂhr@at@,m@@emﬁswwtwgg;k@ﬂﬁinne are inf used for as
ong as 30m nutes, 40 m nutes, 50 m nutes, 60 m nutes,

[OQVQWn%%QlerEnﬁBHdﬁﬁer% d@i@ﬁ@smeﬁﬁ aﬂﬁﬁﬂstgl%ﬂ%'yrintra ﬁﬁ&‘idl ”M%’i%n such as
infusion" intends infusion over a period of | east

intreeruromss’y iffogom)at kn ivfasionuate RO th %ng/mmaTl‘tuSr mtsome

o SRS el PR Sl B LGB o s aous
Zﬂﬁ%/ﬁnﬁ’fat Q6t Houb 9 lg@hin! &QeREABILSS /AP A lehdd aBOUtHBLE/min, and
odinents, the nethod conprises at least a first

atd%ﬁb@h@éﬁfuﬁaﬂ@nter al infusion of adenosine and
i nosine at an adenosine:inosine (A'l) weight ratio of
[0886@juin veridus emhbdintents; mnosme cainfusedingrapastérialy aban mfﬁu,mon rate of
ey gt 5o 5 igjing g iorg g abqupigminG o g Bigdar 35
ug/imh® nolmé, rhﬁi/z&fbuilmgg/rﬂ\ﬂnt Ho HRA e gbalt 253ig/am, beén@emore
1 'and 1: 20 perm ssi In certain presently

thpm st 20 digémisodi nent s, the met hods conpri se concurrent
i nfusi on of adenosine and inosine at a ratio of about
[0097] Incsomemandriraeras,aibbgmtab@dmlms@retd&yab@wenmuﬁlnﬁmn at an

il PoRurR T kb AED 4 BT HB R 3N R PRRF g nens,

m@ﬁﬁ@ Qﬁhﬂﬁe@ﬁﬁrab&ﬂﬁﬂs%t atra@dfA¢ leadtRbeitt101gtkigtmby, aeleddttabout
1:4 or 1:5. [0092] I'n certain enbodinents, the nethods

2Qupfleg/ iy at Isngtabpuint0 pelkemiay ailleashahput 40 nefkehaion alsieass about 50

BRSPS T R A s
n Qﬁg/inm 129 lélast eitﬁ)uﬂ.QO jllZ/kg/mihG aﬂleasl 5bdut lﬂ)@ plglkgllﬁlnl at lbﬁst]about 110

nelbelin 4 leew %t}?uhb%(? Hg/l_sgér%em %tal?a%gb%létlé\%éﬂ/kgénmiat st about 140
ng/kg/min, at least about 150 pg/kg/min, at least about 160 pg/kg/min, at least about 170
pg/kg/min, at least about 180 pg/kg/min, at least about 190 pg/kg/min, at least about 200
ug/kg/min, and at least about 210 pg/kg/min, at least about 220 pg/kg/min, at least about
230 pg/kg/min, at least about 240 pg/kg/min, at least about 250 pg/kg/min, at least about
260 pg/kg/min, at least about 270 pg/kg/min, at least about 280 pg/kg/min, at least about
290 pg/kg/min, at least about 300 pg/kg/min, at least about 310 pg/kg/min, at least about
320 pg/kg/min, at least about 330 pg/kg/min, at least about 340 pg/kg/min, at least about
350 pg/kg/min, at least about 360 ng/kg/min, at least about 370 pg/kg/min, at least about
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and 1:1 permissible. In certain of these enbodi nents,
the Al ratios are fromabout 2:1 to 10:1 . [0093] In

we oove/1e2980di ment s, adenosine is adm ni st ered bRCT/EP2007/002905
i ntravenous infusion at an infusion rate between 10
ng/ kg/ mn to 100 ng/ kg/ m n. Thus, in sone enbodi nents,
adenosine is infused at a rate of at |east about 10

381%.1%#/@ ﬁ' at ?éast ﬁﬁﬁt 3@?8%%/41?&@/ 15&5 \dht 486 in2QUist about

| east /ntn t I east
4labtog[kg/ﬁﬁn m}j/ldagﬂ a’nont 420 ug/kg&mma;ttdeast Qfﬂunrgli(k gg/{kigfminaat least about

7 ket i S0l ey e Rtingt s vl 36 e/t & 1oist about
Mé/mlﬂ +at Masl S7%1 480 nggﬁlgn /l&ﬁt Eﬁd'lhat @bué&%ﬁﬁ n2Rqe4st about

mn, at |east about kg/ m n, | east

S(wﬂ@gfkg/ﬁﬁn oM kegstrabant 30 mafhs/mlam dnaseﬂ)qugﬁ%gﬂﬁ(g/mlat at least

a0gf5 b0, B0 Relmt o SReha ol 10 R el TPt eroul gt Fhefith at eas

abRif k@ [ib/Me/nhiA0R4dast AbotRETO ug/k@mﬁd htTeakt Sbou’e@eo QE/KHAMILS at least

i nfused |ntravenously at a rate of no nore than about
abpodS MYy &G Lmiin, atdepshaaut A HSABEVN. 95 ng/ kg/ nin, no

nore than about 90ngy/ kg/ m n, no nore than about 85
IOﬂgslk@/smim emdmdrimcms,tihasimaisdmﬁusat)inngvmﬂﬁlwm amase pbne more than

RO RENnfs, RS B TR R ARSHb o 55

ué/l&?/ﬂuﬁbr%oﬁqh%éﬂf(ﬁ{t 1700 11 g/k@/ RN, Bo h{bﬁ\é‘t}ﬁh(ﬁbbut@%O pg/kg/min, no

/mn, no nore than about 50 ng/ kg/ mn, no nore

mprrhamBt 536 hefhiginahe morethapRBoNt4R Lekaiminyo more than about

e SN

nd'Bioledthah Bbout (SOUliargEkg?rhﬁﬂ na bt thA0 amsgﬁwongwkg/mn mz»rmore than

t han_about 15 ng/kg/mn, and_no nore, than abgut

aboy £%) hﬂ/kg/n[uoo%worenthéts aeow AF8 s, ng eate e put 460
?gg/]rrgh SIEmBEL R | wurt @fSé”ugﬁJ olrddtn, | h 36 BfAn aﬁH&m@?&/l%%/mm, no

coronary |n usi on an |n usion rate of
méEe thgni about 430 ug/kgimins aonczertindiabeutt 420 ugzﬂeg;{omn neo mere than about

d
| QaalE B o fanibout ST gReRtiB o R brRERc 00
ué/ﬁ%‘ﬁém %RPM&&%HBQE&R 380 géﬁ%%rbnﬁhg Wiord EHIB/aBbi 3 78N th/Rd/min, no

about 45ng/ m n. I n various enbodi nent s,
maobethans ot 360 jugfkggo, nnmcate thana@bpuet 150 1eg/ke{min, mousergrihan about

L2 AR RSB RS s| §gi nomor
thih aso@bgomga&/rﬂg{ fib Mrord Chafitibeut 305 glk@utin Al @@rerthan about 320

u g/\lig/rllnig,o nonr?lroree than about 315 pg/kg/min, no more than about 310 pg/kg/min, no
more than about 305 pg/kg/min no more than about 300 pg/kg/min, no more than about
295ug/kg/min, no more than about 290 pg/kg/min, no more than about 285ug/kg/min, no
more than about 280 pg/kg/min, no more than about 275 pg/kg/min, no more than about
270 pg/kg/min, no more than about 265 pg/kg/min, no more than about 260 pg/kg/min,
no more than about 255 pg/kg/min, no more than about 250 pg/kg/min, no more than
about 245 pg/kg/min, no more than about 240 pg/kg/min, no more than about
235ug/kg/min, no more than about 230 pg/kg/min, no more than about 225 pg/kg/min, no
more than about 220 pg/kg/min, no more than about 215 pg/kg/min, no more than about

210 pg/kg/min, no more than about 205pg/kg/min, no more than about 200 pg/kg/min,
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than about 20 ng/mn. [0097] In sonme enbodi nents,

inosine is admnistered by intravenous infusion at an
WO pdoaaise r at e between 10 ng/ kg/ mn to 600 ny/RYI/EPIV07/002905

Thus, in some enbodi nents, inosine is infused

intravenously at a rate of at |east about | Ong/kg/ mn,

at | east about 20ng/kg/ mn, at |east about 30

t t t

nmok@(h% ?bou'fl 195- gggpp b gﬁt?e g%ka%g@g % ﬁé/k%‘nﬂﬁ,enggr?%é than
abzdublll85 ﬂg/kg@#hlngﬁmmre thian Iab@uttl 8alngdtg/1an, Irlg/nkcgb ham, abatit 175

t bout 9 | t b
eGP Rmr o L Hag 1b Bl g kst ein sBp Liggteke/min, no
m@t:eomhn asht T80 lﬁg/k@’rﬂm ab n&cﬁ@ﬁian%@wws?&/l@ﬁﬁ%m@ ere@han about

| east about 14 kg/ m n | east about
1ty &g/min, noamoreethsm alahi Ud5 pelkefmginkgs mione than abewtsk40 ug/kg/mln
about . 170

nf BES ol 158 wBiloghn it PEGEDuCHO PS8R 1 mBle han

vt ko maRdn@iokesh aBRAURO {rkeb fﬁhd} t}ﬂin 4b8ast1s
aabout g‘%ﬂkg/ /kn/mon at aI east g%’g(ug{mZSO e mn, at

A EB8lSYn aisoueTZhn Aeght 1 g eamin BaStora B ADREGI05 HE/kgmin, no

t 16 9 org n éllﬁgJS i %%Ere than about 90
iR Bl 190 g B Hond e TR Bl BB e

ug/eg/srtm,abﬁmbreﬂﬁgn aigut §5 Mgrk g/min, né asdre dmuIbo3OLD ug/kg/mln no more
kg/ m_n, at |east about 310 ?ra%/k /mn, at |east

tha&abﬁut 35 o' e/ Wi mpermorgthangabopt /i, ByMeES than abayt 65
%/‘S 7 d?’w&a‘%ﬁ& g%&%g?gﬂcgéﬁh hg?ﬁ&rf ﬂpaﬂtﬁtooéﬁf% u%/kg/mm no more

thaip ebdut Swmgﬂg/ﬂngi miomoratthdnesbett 4bpgk8Stinmme kgtarthan abdut 40

t about 3 Lm at | east bou
eGP RO i ot S5 ek, o Py o ot e/, no more
thaR o8l g/k K@oFd than 20 aRPHbreARM Aandh
I eas{l a%/QL{T%AO /ﬁrgl;/ rrllléh/‘%gﬁml eastr aboutlrzg'ill%gémﬂl aneho more
them A Rg/kp/minat | east about 460 ny/ kg/nmin, at | east
about 470 ng/kg/ mn, at |east about 480 ng/kg/ mn, at
[008¢g)sIn smbmﬂmlﬁﬁﬁ)ngnitk,ghmiim isatinimsisteddiyontra&@erial infusion at an

NI CENERE = —.
m'ﬁ%/€§ ﬁnt?abﬁ%gnaﬂf'(at gedtkof g least §l§odt Q@Eynﬂﬁ OMleazPbout 30pg/min, at

nmg/ kg/ m n, | east about g/mn, at |east
leagy @b@utst?)@g/r@mkgllmw abaut SDB@/mlnabl@aQt b8y Glyekyinmpticasiabout

Rk AR BB e kT oo SR BR, sl bout
10mfguﬁfhd intravenously at a rate of no nore than about
600 nmg/ kg/ m n, no nore than about 590 ny/kg/ mn, no

[0@0@] t han Iﬁb%usmdﬂfﬁﬁ&gé MThébind i@ 11‘1?9.5&1 15&@-%@95“‘} atafdnfusion
my/ Kg/ min, no nore than about 560 nmg/kg/ m n, no nore

raterfafmoabgnﬁtth%@qmg/l%u@inmn Tomers than hlzavt 86 og/miy go more than
ab%g( 5(9/urg?n91h B more t%a glcput %g ?Lugymin, no more than about 80 pg/min, no more

than about 75 pg/min, no more than about 70 pg/min, no more than about 65 pg/min, no

more than about 60 pg/min, no more than about 55 pg/min, no more than about 50
pg/min, no more than about 45 pg/min, no more than about 40 pg/min, no more than
about 35 pg/min, no more than about 30 pg/min, no more than about 25 pg/min, or no

more than about 20 pg/min.

55.2 Pharmacological Stress Testing
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530 ng/ kg/ mn, no nore than about 520 ng/kg/ m n, no

nore than about 510 ng/kg/ m n, no nore than about 500
worgorgiaysé, no nore than about 490 ng/ kg/ m n, POI/RP2087/002905

t han about 480 ny/kg/ m n, no nore than about 470

ng/ kg/ mn, no nore than about 460 ng/kg/mn, no nore

t han about 450 ny/kg/m n, no nore than about 440

g/ mn

[O?ggilj] abouIthh% &:}% ktft?%ﬂﬁﬂ@%ﬁrﬁgggs E‘Fﬁétlﬁ%ﬂh{éthoﬁgoﬁﬁﬁa@macologlc

streg? tegtimg, the 1mpromemmrzt eombamngﬁcmﬂondtn@en’r@dmgnstrauonmf adenosine
re.than, ab 390 no, nor.e than 3bout 380

o R I1E RBETHA OBl St YR g e g0 s e
a&tﬂﬁﬁte@&?ﬁ%m%@ndﬂé‘ﬂb%@ ratioQGMEBbE 1N ﬁf‘alﬁﬁ@ pi20350

ng/ kg/ mn, no rmre than about 345 ng/kg/ mn, no nore
IOM] abou c%fltg tEQ fﬁ@fongmu%%‘éﬂ%{skﬂ/l spaboutl :3,
no retanaout3 no nore than about
1:32B 5 wg fdogé. ninnyarioas meedmh:ats tHecuden G2  ingdikg fatiors alnleast about

a t 315 . no, nore.t han about
! Eg kg En 2 ﬁgbjrﬂfrf’@e‘% gﬁﬁﬁt eé%éb?t‘ﬂllk%q E‘?‘ﬁoﬁ’ﬁ o lmems the
a(fehé’sr?wré@*?l%%e AR B9 M Eitian HBuPHE, ¢ %@ﬂlfﬁ@%re than about 1:15, no

/mn, no nore than about /mn, no
mongrtbart ftzomt ati@uanmsyr’gis kg /hmire thanaboetr 1e9,t h&,nl AbloG 1:2804 or even

re than about 275 ng/kg/mn, no nore
“qnﬁgﬁg%gqouégldfm ng/ kg/ m n, no nore than about 265
g/ mn, no nore than about 260 /k/m' ,. ho nore
IOB?@E abouf TS NEHNE dnasing arh M5O CPas T IFieneg cause
vasBdik@olof o cBRNARS zﬁ'tetr afh SR ergﬂgﬁlﬁgﬁtﬁgédéh&m@&mfﬁne are

t han about 240 ny/ kg no nore than about
inA86dgY dagagasrsuffrmoentto eattsh araxabaimasczialatlngbﬁ génonary amteries.
nore than about 225 ng/kg/ mn, no nore than about 220
[00904 g/ m nin tmcnknmbddnaanta,tmluhos&idﬁandghkgﬁmm infusedmtrdesages that
éhan about, 2110 m‘i’ g/m n, Nno m)rfe t han ?fbout
regensil? RYICHPHOT i THpRYS PRG AT MSE LT he BidRrgHikgs fPmMoalntseg when
acfeh@snn@f@%%d 495 SO L E&H: RirBssoR 179 g%/]&é?ﬁ‘ﬁh ahavss HyP8tension;

ng/ kg/ m n, no nore than about kg/mn, no nore
flushang; alnﬂsudlsqcs@fqngﬂkgjma m urge tabre@tltet@nplabmndaq_h% throat, neck or

oD ol s T Re T g e i DY el ReeN s 1ge Stemicy

dif@nkeim n, no nore than about 155 ng/kg/mn, no nore
than about 150 ng/ kg/ m n, no nore than about 145

[00943{9/ M gy d%?taﬂﬁfn?o&dﬂﬁ@nt@%’éﬁos“@aﬂ@igﬁgﬁﬁﬂr@ adﬂt‘?mgf@fe% by
than about 135 ng/kg/ mn, no nore than about

intrgydoghsrindysion Imdmcaltmnnbcaimnmts,lezlsncvﬁgidﬂg/cnntmuondynmffueed Lv.ata
h about ,12 /[ kg/ mi.n, —no m)reth

rel R i g T e R R B D e GriRg ARG eri e infused at a

rateiMeRMIR4AH abbEP 1 3W A FREMMIA, 1200ug/kg/min, 110 pg/kg/min, 100 pg/kg/min,

even less than about 90 pg/kg/min, or less than about 80 pg/kg/min.

[00106] In certain embodiments, adenosine is infused at a rate of at least about 30
pg/kg/min, at least about 40 pug/kg/min, at least about 50 pg/kg/min, even at least about
60 or 70 pg/kg/min. In certain embodiments, adenosine is administered at an infusion

rate of about 70 pg/kg/min, with inosine infused at an adenosine:inosine ratio of at least
about 1:3, at least about 1:4, or at least about 1:5. In certain embodiments, adenosine is

administered at a rate of about 70 pg/kg/min and inosine is infused at a rate of about
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nore than about 100 ngy/kg/ mn, no nore than about 95
nmg/ kg/ m n, no nore than about 90 ng/kg/mn, no nore
wao bmmvisdosaut 85 ny/ kg/ min, no nore than about 8BCT/EP2007/002905
ng/ kg/ mn, no nore than about 75 ng/kg/mn, no nore
t han about 70 ng/kg/ m n, no nore than about 65
nmg/ kg/ m n, no nore than about 60 ng/kg/mn, no nore

28*0*]@?91@% TrPGth Sk dihn Bats NHA AN f%hﬂﬂsei‘pé%%traé%f 50-70pg/kg/min

no nore than about 45 ng/kg/ mn, no nore
thﬂnmsmbddﬂ 20 ghsphogihrAn] ratio ofrb3etotlk@n about 35
nmg/ kg/ m n, no nore than about 30 ng/kg/mn, no nore
[00hGH 25noCHyenientlymlenosine drdtbinodferpdkiey adrmmsl.’mredrby eontinuous

PerRaNBISHEYS HUHEED of RBERECHUICRLAATIRSH Garcef thy bresent invention
dggirfsﬂurga&&tﬁﬁaéloslh? 2 R, asbsbiddtioftindiAle, bet ween 20

In sone enbodi nent s,

[OPit;%ilt n:bl fl%é %Hac‘c i a(?SI&é a;g { lsM?ﬁe%dﬁﬁl 1%}1?1119&(5 a@tcompared to

usk @@ adendbiadtas 41®gEJafglemt, Iﬁtsoﬂne&&tbodtm&iits Eﬂdsrg)/smerandhndsﬁﬁsare
about 60ng/ m at | east about 70ng/{nj.n, at | east
h bl ok

infiseq for daRePHioh at lgpst Gantegn 1 pthebey ngging gndinosine
ar@ e 99?&4 foL 9?3’1%)(1 sHdfteY ﬁ{ah%uﬁf@oﬁbfﬁ% L§5mfusmns of 5
' nosine s inf ntra-arteri al at _an 1 nfdsi on

minates, @mimnesrﬁnmnutwmmlkﬁyan 21@1@th/ Shm irfosiom tiges Ipeasent
about 95 /mn nor e than t no nore

ad iR T s thp %eﬂuenﬁas an%fr@gfl?‘é% oA ey e e
nore than about 75 no nore than about 70

(OO n, ndcorsdiashn e péleamcow?@rw Fest mstheds descrigd herein
fuﬁﬁ nﬁa‘%s%é@t%?g@laﬁ%ﬁ/ehfgﬁe : Eﬁv%? 2§8sH Pond i HBEE

ut 50 out 45 g/ mn, no
pammneiextsluinaﬂhm@ndﬁamgirmgrthe mbusio. eF umannammll)&ﬁeasured include,

1“3’%88\15 %Q%%ﬁ ltn{]ﬁ%{]q%go %a{qﬁgg)/ %518{1 nl%@goﬁg %t Iﬁeasurement of
veatrRufar PRAAFRC Al g &atinStbRagry 8dd ﬂs{v%ﬂ&&%hl n one

aspect, the invention provides inproved nethods of

[O@hndmico' fi’lgvl iofd Eﬁﬁédlh{%ﬁ{s E%CSSH?:?H O @UE ﬁﬁﬁﬁon includes use of
coO a

ri sing the concurrent mnistration of adenosi ne
orgrut more séchaigass $dh@:t<pm?nomah®gmgp cosdistagsyT elediyquachogrgphy,

denosi | n03| adm ni tere

e<BRBABEY P 15s o PLEFS DFemBEi) Ao f o dize Hasing
inb108H8 M arlaP (@RVERIdhaB @m@i%ﬁgﬁy,ssmgl@ BhAEE BASIsTHR doRfPutdle

ratio is at |east ab D3, o
tomography (SPECT), dynamic single photon emission computed tomography (D-
SPECT™ Cardiac Scan), positron emission tomography (PET), radionuclide angiography
(first pass and equilibrium studies utilizing, e.g., technetium 99m-labeled red blood cells),
nuclear magnetic resonance (NMR) imaging, perfusion contrast echocardiography, digital
subtraction angiography (DSA), and ultrafast x-ray computed tomography (CINE CT).
SPECT studies can be performed using any of the isotopes known to be suitable for such
studies, such as thallium-201, technetium sestamibi, tetrofosmine. PET studies can be

performed using any of the isotopes known to be suitable for such studies, such as

rubidium 82, nitrogen-13, fluorine -18, carbon-11, Boron-11, and oxygen-15.

[00111] Typically, isotope is injected during the infusion of adenosine with
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1:4, 1:5 or nore. In various enbodi nents, the
adenosine:inosine ratio is at |east about 1:6, 1:7,
wd2@;7/11298s 1: 10, or even as high as at | east aBOUEP2007/002905
1:20. In sone enbodi nents, the adenosine:inosine ratio
is no nore than about 1:20, typically no nore than
about 1:15, no nore than about 1:10, and may be no
inBRAE ah ANa@ROBEgins MerkhSendloffhe Inffisiod: 5. 1:4 or even
no nore than about 1:3. [00103] Adenosi ne and i nosi ne

are inf used jat d%@ﬂ&%ms&fl\fdgﬁag@%l }Q?pe?ﬁgi%ﬁ Injury

vasodi |l at1on of a coronary n certarn
di men j ' [ ' oo

10802 e of porRAEARRAR EAASE Ml R0l BiRbal jntusion of
adendsirieodryd 1A64iRd preservEDEdddibh fraetiby phealadmifisieiedBhdsly after cardiac
. adenosi ne and inosine _are infused at dosages.that .
isgheic syl i apeerimentyl agimad madehek asutsrorerraryisaitigienche

side effects commonly seen when adenosine is used as )
[(081¥4I e agherordinglys Boanogher agEechiiickigr ention praviHesmethods of treating

T T
propitadiE, @nd indedes reduaties in thalsewtirB ¢ Gidepind/or symptoms of post-
_ Lightheadness/ di zzi ness; upper extrem.ty disconfort.
isghgam@perfisien fry wiyn asyyelh as fﬁéﬁxr%t}onafaf@ﬁtﬂé,%@naw-i nosi ne

are adm ni stered by intravenous infusion. In typical
[08hddi menths medledoeimprijendpvnisienng atlegstiarfiraisengcirrent parenteral

: r at f less than.abqgut 140. ka/m.n. . l.n_ vayiou ) .
il bRt 2 Moot AR AR dp B4R il i an Ao raio

oftabaut 12bediiboli 0:20pd ik ddrfolldw gy deglertbdhemld theident. The acute

. nmg/kg/mn, 100 nmg/ kg/ mn, even |ess than about 90

isGhgMIgMeidsnt way. feg example, berouyowndiginfgeiim. [ 00106] In
certain enbodi nents, adenosine is infused at a rate of

[08119]east latwpical3mbeaginegitsiadenesing andsnosaoare igfgsed intravenously.

[ kaln at | east.about. 50 mo/ kgl m.n ven at | east
e S R R R
co@ﬁﬁﬁﬁ%im hecléshides] silcRag thedthadiadenfickl icompbéitienOdboab@escribed.

70 ng/kg/mn, with inosine infused at an adenosi ne:

(001} Ne rAtvafioRd edbodiBRfils, ARABSInd isAnfidbd hieAfte G184t than about
1:4, or at least about 1:5. In certain enbodi ments,

148degfkalinie Inssoattrimbasimeets, adenesineisnfysedsas@urated less than 130

[ka/ m.n.and, - N0Si ne .i i us at.a, r.ate of, about 280
TR . T3 AR 1RO BriblatsIbit o iRt & Rle@ IRt A
p gk g/min. alnecepthirbéndime kg, 4defoshhd 18 ihfe&d 41 rate of less than 90

150-420ng/ kg/ mn (Al ratio of 1:3 to 1:6). [00107]

Hadkaiimicyp (o5 than @het §eglke/mimo i jeEnegnbesiments, adenosine is
infiE0Y Y ShafS &%Obyﬂf:;?gf(é/ﬂﬂﬁ,lﬁcluding nonintegral values therebetween.

[00117] In typical embodiments, the A:I ratio is between 1:1 to 1:20. In certain
embodiments, the ratio is at least 1:1, at least 1:2, at least 1:3, at least 1:4, even at least
1:5,1:6,1:7, 1:8, 1:9, or 1:10. In some embodiments, the ratio is less than about 1:20,
1:19, 1:18, 1:17, 1:16, or 1:15. In certain embodiments, adenosine is infused at a rate of
50-70 pg/kg/min and inosine is usefully infused at a rate of 50-210 pg/kg/min (A:I ratio
of 1:1 to 1:3). In other embodiments, adenosine is infused at a rate of 20-30pg/kg/min
with inosine infused at a rate of 200-600pg/kg/min (A:I ratio of 1:10 to 1:20).

[00118] The first parenteral infusion is preferably begun as soon as ischemia is
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peri pheral intravenous infusion of a pharmaceutica

conposition of the present invention conprising both
w@deiasiose and i nosine, as described herei naborE€I/EP2007/002905

[00108] The efficacy of BEDOSINE permts shorter

infusion tinmes as conpared to use of adenosine as

singl e agent. In some enbodi ments, adenosine and

detrei BRd AG§ ubéﬁlH? g€ uflﬁﬁte@ aPRkd Qst@-f 48hour€ 884 ifhemic insult.
m nufes. Ih other enbodi nents, adenosi ne and i nosi ne

[OGf fyyi nf usﬁldceftgféll éﬁ%%?ﬁﬁls%s tHE m%%lﬁ?rﬂnqgersbtaﬂ{ptrlgés ﬁthé‘e@t gne

tes i nc usi’ons o
suBsermuamtlﬁscntalldnﬁxsm ¢f adenesiresandShaviiie atrzhusl eatiot ofnles to 1:20. In
present advanéages in redgC|ng t.he frequenc

and ,
SOREGHTRATBETE. (a5 HEe o Tt SDSqI! iDOF1oRS S iy, adepesine and
m? Eﬁﬁs‘? SRR ECarit A §$5id &Stthe 'ﬁ?& hﬁ)ﬁ?l, geﬁ%ﬂhglegng(?(ﬁﬁx'eﬂts one or
urthner |

conprise the step of qualitativel
maueasnbsegatntvefugioas d6ss frgmahe figst imfosien paommtmom offadenosine

ardlac function during t i nfusi on. Functions
mf}? ‘"r‘?é‘&glﬂfgﬂopﬁitﬁgﬂiéb?ﬁ 1%ari ous enbodi nent s,

|ng of myocar dj al, perfusion, ng or
Prb%(ﬁ ur enelitvappusy eRbedigieniey e%rvéﬁh%%rsg %migom*@ggmbﬁegluem

1nﬁgnLo%g?sr%rQ 2R84 bt AWe st hos: 1¥- mlbggg' %ﬁt#gfcgl é&ﬁﬁécﬁiﬁ%&ts each

i ment assessment of cardi ac tron inc
infis®nas f@rraepemtod b aeleagaboutfanimedsedd manftes) 40 niieutgs,didpminutes,

ev%ggg ait{ﬂgglgrég):mm ect Car a %grgfa %j he¥1é'1(t: %Qto {) Q/O 1511nutes Usefully,

eabREFLA6n IdBBLNED - lm}nﬁmté&nﬁhﬁﬁ% ﬁﬁ@éﬁa@ﬂ%h@ﬂ&kﬂents infusions
scintigraphy, single photon em ssion conputed

ar¢ edmgrisigried onSPERTY, twibgradeycthséartgthes pdt leeﬁpsmptmtlmes a day,
h DSP. t Car di
tyBlggﬁ))( £06ﬁlt Laraﬁ,qoogll gﬁ,y,{%éﬁyér ggﬂg{ﬁ( ?@gﬁs rxrllilc:,;lgq% Cfter detection of

iseHegli R gUseIMy, (ihfusfois Ra@s Be adidintieted lfcbrthélmnatlblxdbﬁs patient's in-
utilizing, e.g., technetium 99m| abel ed red bl ood

WEEH$§YW'nucIear magneti c resonance (NVR) i nmaging,
perfusion contrast echocardi ography, digital

IOQ hblt] r act i Blne prafinsdrdapares pOSignosian dndiinosiag fer any-indiyidual patient

co TR T R 1 S e ety R i ik the

adeHbdiADARY/ draho ks th fissi 618, to aekiBvead désired ldvied 2iddprovement in one
techneti um sestam bi, tetrofosn ne. PET studies can be

orgBeTE Semed yRamia garameters. susk as eypBEYloadoln 1cgrdiac output,

mﬁ?&{a‘i‘(ﬂ?l e;?erﬁlglrons’{ijrfI gtr't%h'mc %r e%gf;f%b ﬁ'ﬁctfo b'I@ ah'('ﬁ]tlg% Oliln the

I ne -
al&W@&-aﬁEnosﬁMﬁﬁﬂsidn rhypeandirktyhe tltsahéd)m maxinyne dbﬂge that does

NIRRT T I RNT R L EW
breathe deeply; headache; throat, neck or jaw discomfort; gastrointestinal discomfort;
lightheadedness/dizziness; or upper extremity discomfort, and inosine dosage then
individually titrated to achieve desired hemodynamic parameters, such as a desired left
ventricular systolic pressure, mean arterial blood pressure, cardiac output, coronary blood

flow, myocardial perfusion, or left ventricular ejection fraction.
554 Increase in Myocardial Microcirculation

[00122] Coadministration of adenosine and inosine exert effects on the myocardial
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5.5.3 Treatnent of Myocardi al Reperfusion Injury [001

12] As denonstrated in Exanple 3, bel ow, concurrent
weanent@sal i nfusi on of adenosi ne and i nosi ne PCEBRIVVE®2905

ejection fraction when adm nistered shortly after

cardiac ischemc insult in an experinental ani mal

nodel of acute coronary insufficiency. [001 13]

mﬁ?&‘?lrcglaﬁ%,yas well A0 e CodaRE drerikli® 1 nvention provides
nmet ho treating post-ischemc nyocardial injury,

[Oﬁi’ﬁr]has rﬁgc%rr&ﬂgi rnce}r{ytdﬁég'ar?%egh l'tﬁeei%%xﬁﬂm ;ﬁ'SJsflldgseﬁ‘lethods of

yIax Ion 1 n the severi

inSiedsing mydéadiab yigboiraulafonpegt, ifsitdveint acute peyoic bnslid mnfarct chronic
, |nJury, as well as restoration of cardiac, function.

isghsona, B/ organgsstirokrariiatyie: e methedsicomprising CQPC‘Fré%{%t a
adfrﬁlflﬁfrat‘f&{] defr nepﬁ’qum)ﬁﬁ@i)?/ hQ{fth%bﬁ '?nfﬁgloﬂdﬁ ﬂﬁh@tﬁ%ddltional

I nosI ne, e adenosi ne and 1hosi ne being 1nfuse
thémpeutmtagentsf about 1: 1 to about 1:20, during or
followi ng an acute ischem c incident. The acute

[005Z4]en ¢ TiCinddols e@yprideidntiniafeping at kasta fingOcairélt parenteral
_infarction. [001 15] In typical enbpodinents,  adenosine
infiyston; of gdprasingand;ingsinge the ddepesiampidsingsing heigs jfused at an AT ratio

ofea'BJBQIIdfe &N bSout ?%n%sd 1eﬁpﬁa\)llg§%t01?%t %%Telgo& dcg{l i | ischemia,

si'n conposi tion conpri sin
inalsdhlg&npbammemgiorsalfnmdmlumfam above- descrl bed.
[001 16] In various enbodi ments, adenosine is infused

[08125} r at elnalpiksisEntdianembidendshit 4/ ikeNing fre infas&bif®avenously.
enbodi nents, adenosine is infused at a rate of |ess

IngspEs ensodiraety AdeRsIneaad inesie are onfippdidg Aringle FBROS R

P R Aokt g g
IOhgf?(ﬁgt hanIn var1 68& ea?s\/%]etnog %g 191%1@&? Q u}at cg)t%less tgan about

/ mn. OITEG enosine 1s

148t ik g/ating stoﬂ% embddimenhts Gddghosind RGhfugédg anarei oty tiedn 130
val ues therebetween. [001 17] In ta}él cal enbodi nents
ng/kg/man, |lessafmrblzosu&{kgfmedeas gy 1 8B ie, e¥Emdsgsban 100

[

nGRONEA TGt Afbdirefhs) Rebsin Rihfutrdlat g @985 hirt50
pgkgmid, e¥en lesS thaarabdutldD pd/kg/sane Ireschodermeodimentshalenaginois

i.,s | ess th ab u 1.:18, 1:17, 1:
infisgdat 3 RGO %%yé?lms@glm&lml ‘ra%uqsrﬁ*%%sg%qﬁws‘in

a rate of 50 70 nqéggln1n and inosine is usefu éy
00 Tsed aln typicaheanbediments,the Ayl e is betyveen 1 rlé? il F0pfIn gertain

) e tiS S
n:l'l%ot e a? the l’zﬂlggg ggl 2t kg%i [5G&4S3, a??e%@tolsh N&eh St feRdtYS ?q :6, 1:7,

1:8, 1:9, or 1:10. In some embodiments, the ratio is less than about 1:20, 1:19, 1:18, 1:17,
1:16, or 1:15. In certain embodiments, adenosine is infused at a rate of 50-70 pg/kg/min
and inosine is usefully infused at a rate of 50-210 pg/kg/min (A:I ratio of 1:1 to 1:3). In
other embodiments, adenosine is infused at a rate of 20-30pug/kg/min with inosine infused
at a rate of 200-600ug/kg/min (A:I ratio of 1:10 to 1:20).

[00128] In alternative embodiments, adenosine and inosine are administered by
direct intracoronary infusion. In certain such embodiments, adenosine is infused at 20 -

40 ng/min, with inosine usefully infused at 20-100 pg/min.

[00129] The first parenteral infusion is usefully begun as soon as ischemia is
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with inosine infused at a rate of 200-600 ng/kg/ mn

(Al ratio of 1:10 to 1:20). [001 18] The first
woassni®sal infusion is preferably begun as soP@T/&B2007/002905

i schem a i sdetected, and may usefully be initiated as

| ate as 24 - 48 hours after ischemc insult. [001 19]

In certain enbodi nents, the nethod further conprises

dedéctéE B8t may 8e HHAHBH HRE the a6 RS Isehéthicl iRduSH R Reddved.
adenosi ne and inosine at an A:l ratio of 1:1 to 1:20.

obf3GOoNE € 1B, 52 |
ST ot &l s E bR B RGAHELH eastone
subséqusniopereraerel mifisick of adahosinemdt inesin¢ atsn Atifratei ofil:1 kn1:20. In

ot her, epbodi ments, one or nore supsequent jnfusiops .
s ST PEB FREN PF B0rs HPRGH ARG Foft (ho e deosine and

in8Sl80 AThdI6n F4M ed BN rhdd §s the TR§iRGsionl ¥S baRr ERbSdinfehtsMohe or
ratio. [00120] In various enbodi nents, each of the

mbier srbsegmeantdpfustoma difaud egquiba first mifusion ms oisorf wpreeof adenosine
i ab nutes. In typical

. period, of at l.eas out '
s oS iR o AR A rld oy °5 peri o of &t | east
t 20 mnutes, 30.m nutes 0 m.nutes, 50 m nutes,
oBPEH o ) Budodns OBIHHn a%%ﬁ%%%ﬁ%gna@ubé%ﬁ?t
infilsidrR@stor %Qﬁ%d 180 MR Yb&R -5 hgfed! Iy tyl}])“i‘&@ meBJIiH?én%[‘ edch
about 60 - 120 mnutes I n duration. I'n certain
inéusixodis e periodrofas leastsibantel Cadiriutéss atdeast abows @ 0anigates, 30 minutes,

wi.ce a.day, three tipes a d eve or. re.tipes a
e 0 Bt oD i e SEkas GG 1203plR3 Uk RS oo
InQsesh iaﬁbmtdo -9 RinkdkeSn dafatieh. Qﬁée@ﬁtﬂ ab&fimefisN@fistons are

Useful]m(\g, i nfusi ons can be admi nistered for the

adguinistareshonste asdayatwiene day.ithise sipies aldag: e¥en 4 @onore timesprday,
Bl R B SR L e R 3R S R AR T ey Those

{4, ed in cardiol.o by i.ndi vi dual titratin he .
1003101 e BRYFTTH AEERS of RAnEFiH apdnebing dBL i tagR Fpal patient
can@8adiBthd RYEmivdd ByniRb /&AM inicArdds18g Pby i@ dually titrating the

henmodynam ¢ paraneters, such as coronary bl ood fl ow,

adgapdnaendien ipogine mfesiert wites|to gelieYssa desired deviebpf improvement in one
orY {9 erﬂeﬁ}%h axﬁﬂcg,%anPé?elfsfs%%@ b OBorohity AL AKD. c%qihgoﬁtﬁﬁt,
alternati ve, adenosi ne 1 Nnrusion rgte can 11rs e
mbbdardiblestriugion, omkfiemridakagrctibairaciivas Inatdition @8 irdthe
signi ficant hypatension; flushing; chest disconfort;
alpyrhiveadsposingm fusorateasandirgididitiatedoamaxgun dpgage that does

RS ARG Sdn A0 Bl SpoRtebt e
brdatbe dedpdy;theadantie] thosi, meckl osjag,edisdmfo'rtp gastriotduestingl discomfort;
il aLed vg achi eve, desired herndynam ¢ parameters, o,
individually titrated to achieve desired hemodynamic parameters, such as a desired left
ventricular systolic pressure, mean arterial blood pressure, cardiac output, coronary blood

flow, myocardial perfusion, or left ventricular ejection fraction.
5.5.5 Treatment of Nervous System Injury

[00133] As demonstrated in the Examples below, concurrent parenteral
administration of adenosine and inosine hastens behavioral recovery in a standard animal

model of acute ischemic spinal cord injury.
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ventricular systolic pressure, nean arterial bl ood

pressure, cardiac output, coronary bl ood fl ow,
wonpecar¥s@l perfusion, or left ventricul ar ej eRCT/BP2007/002905

fraction. 5.5.4 Increase in Myocardi a

M crocirculation [00122] Coadm ni stration of adenosine

and i nosi ne exert effects on the

omy9far di agtGaRy gly wb@th&ras?@s tHeghlerfidon Provia rﬁ&h@&adiﬁ/treatmg
arterles [ 00123]" According i n anot her aspect, th

mlllﬂy@(hthe(ﬂqmpﬁlwIpdEBhQ?Eltﬂ%ﬁBlSGt’Stﬁdeys‘ascuTgﬁnﬁ'y@@atemlaﬂmlnlstratlon
icrocircul.ati.on I
of ehiRind 18 RbsiTas &1 Ruins o1 Shl ol o BRULEoTYEREE N o 101
failure, th t ho
(03583Th <t b Yeotoob POGRARRT NGy ROSh I PRAREier . an acute
insE H?H@@ulaﬁ%ﬁ %n Oé'chaE lé‘t%rﬁe 8AsH Aduengdindl IESfdai ﬁh‘%' fn certain

agents. The net hods conprise adm nistering at
emb;caismegtsf uhc $Itj uosecute end ofeesenererakbriginf assinge.gf from

adenosi ne gn ﬁl I nosi ne,. the adenosi ne a}nd i No mq?g
NeUEQSYLEY-dPCIYfing €18- SHPplSURger%isYHR a3 Spingl sutgghyfor 1¢ ff%d or
rodt E6thpi@Sion) %Mdi BEhiRburk83S Suchng siR8hPfor eérehMuPadudysth. In some
I schem a, including one or nore regions of nyocardi al

embddaments, fOTLAGIN]Urk i §gieasalle.cmd dat methods argdppbed prophyldctically

orI a%usnlézﬂvelarlg als{frf ieaf gr rlnréalrcéalvee gsthgt 1S lcnowr? {FPbe a aomated with injury
enosi ne an sine are I nruse

toshé géreomm&&i twhetheg mambecsbyl tschahia or b§leadligReludings b.g., carotid
as the pharmaceutical conpositions above-descri bed.
arfeyp SPEFTY} pRroHs eRdASteEsabRIBY dFiac s oRrivdingdut et exslpsively

f
B i ol R MU DR, i eier o
cdrivacot Lathprassiog! miunosurgsa pirbeeduieth thg bkagit,melpding srebtehaneurysm
110 ng/kg/ mn, even less than 100 ng/kg/mn. In

SEEYYai n enbodi nents, adenosine is infused at a rate of
Iess than 90 ny/ g/m n, even |less than about 80

38g/ mi nIn typicabgrabedimsts dsnesingendigerine arednfuged inggvenously.

AR B AT
cdniygrising boththindedsddse swohens tHe gharmadeufital dompositibas above-described.
enbodi nents, the ratio is at least 1:2, at |east 1:3,

[0B13F]east Ik vharioRY embadinteRdsS hdehobine 1s fustd 4t a datSof lstthan about
or 1:10. In some enbodinents, the ratio is |ess
14hgfkg/mipg In somegembodigents; gdpnogne_u§ infysed atjayatg qf less than 130

e d r
BRI LB ALEDSERAE 10 R o
M g/hg/mllf IrBGer&]JOerl’rgédqgiemsnac(eﬁbtme atinfused at]a rhtd af 1&ss3han PO
ug/kg/min, even less than about 80 pg/kg/min. In some embodiments, adenosine is

infused at a rate of 35 - 70 pg/kg/min, including nonintegral values therebetween.

[00138] In typical embodiments, the A:I ratio is between 1:1 to 1:5. In certain
embodiments, the ratio is at least 1:2, at least 1:3, at least 1:4, even at least 1:5. In some
embodiments, the ratio is conversely about 10:1, 9:1, 8:1, 7:1, 6:1, 5:1, 4:1, 3:1, or 2:1,
with nonintegral ratios permissible. In certain embodiments, adenosine is infused at a
rate of adenosine 35-70pug/kg/min with inosine infused at 10-210pg/kg/min (maximal A:l
ratio of 1:3). In other embodiments, adenosine is infused at 50 - 70 pg/kg/min with

inosine at 10 to 35 ug/kg/min. In certain intraoperative embodiments, adenosine is
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ot her enbodi nents, adenosine is infused at a rate of
20-30ng/ kg/ mn wth inosine infused at a rate of
w7886/ kg/ mn (Al ratio of 1:10 to 1:20)pPCT/8BDABH02905
In alternati ve enbodi ments, adenosi ne and i nosi ne are
adm ni stered by direct intracoronary infusion. In
certain such enbodi nrents, adenosine is infused at 20 -
adt@inI¥edred nmavz\édolﬁs _F%%hg%uﬁg%%f atlAoy1 dop! i it QoAO8rent infusion
mg/ mn. [0012 he first parentera infusion is
ofugeging atylobﬁlj,lm/k%émsoon as ischem a isdetected, but may
be initiated after the acute ischemc¢ insult has
[00#39]] ved. In GO E&@]oflabute émjuqi, meefﬁlﬂst)pﬁremattamnfmdilm isgtréforhbly begun
further . co ri ses. at e subseguent arent .8,
as; 9P( &5 BRUTYH Qﬁ@%‘éuﬂ’ii‘e‘l %ﬂ% ]éa“aﬁteﬂ%lﬁs After qnsef ‘?"&PW Thus,
m]sof]nete%bjodggenté 3 (e ar &ff@r@ﬂin@ﬁ%rﬁs ihifiGtc@ WAt l'ﬁgfnefollowmg
subsequent infusions Is at the sanme adenosi ne and
injurps3 haurs fifllosving injatye3 hnars Aollowiagiigurs 4thesrsf follgwing inj ury, even
i nfusion.,,ln other enpbo nts, re sub u
5 bt Hev Rl i@y AR TER Pyt el i AR d TS Be¢ in
céfirerbo B eMe SihbR dindftHSdeaR whadtEinjurh 2Sdrp@irghf usi on
rate, or Al ratio. [00131] In varlous enbodi nent s,

[0924d) of t fheerﬁl‘)c{cﬁﬁleﬁ@% QRidnqRal ménLﬂ @éﬁ%?ﬁ_ﬂ%ctic’ﬁr%% d?l@ﬁvé i

for 'a period of at |east about I cal
suegdrpctherfindt pareatecdl infubiosiionseifig]y hmgua dpeng eu;tgerfy eIn vhBasst surgical

rﬁl?cﬁﬂlpggts . Q#‘ﬁ% tno%gg%-teﬁapﬁglsteg& IPnaHE{HQE or gb@ﬁ aljernative by
pdr&fstal MP&HEn ddBHIYThRHIBS end-SRthY kiirgicaPpreBeduné, WatiaB theSintensive

about 30 - 60 mnutes in duration. |In certain
casgrywié periast Idn Cﬁmmm@h@r@pd e@@hﬂdnngntéraédn@m@els anfused,

anave%%Py 5%@% FE}IE hg O? mé) é‘r&le as O ne }lg){(?ﬂ'ﬂ]él g-lr SOII;P %n%édnigéntg no

moeaRa@sboiy Shugﬁg/inﬂaatﬁl m{)ﬁﬂéﬁaﬂlfuﬂlﬁnnﬁﬁfr@[lﬂ@dt d@ﬁﬂ‘wsn rate of
of adenosjine and jnosine for any individual patie
NQEATS BAR AP BEORRIKEHN ABY Swetfrnﬁ%@ WRq thagyabept 10 wg/ke/min. In

ce?@f cﬁ 9 1c9yeﬁ199c¥1}ﬂegf§a{hle¥k i %attlo%g%%ﬂ ﬁtoli]f?l qqg Wotlsér){;lgom 10:1 to

S|ne Infusioh rates to ieve a
4ﬂeve| of |nprovenent in one or nore henodynam c
paraneters, such as coronary blood flow, cardiac

[0ouagut , noakill dhbdiembnts) the metod fafthervedfipriseditaeast one
ejection fractiagn, In addition or in the alternative,

sukersnea! Rreenterelinfusior oft adepesing anddnosiee 4t an A alia f lal to 1:20. In
soﬁﬁ?@%&%ﬂﬁlﬁeﬁt@QﬁF ﬁbr GRS u'BQéqugﬁﬁﬁﬁis s‘f’é gghé §a%?er‘§den051ne and

hypot ensi on; est I SCO yspnea
inusigeirtfosidn mad el Adepxhcyas the dnistahsionh ilmaﬁlpr embdxdlmenjsame or
discgnfort glstr 1¥t tlng di sconf ort
S iffers e fi

more su sequent infusions rom t irst infusion in one or more of adenosine

infusion rate, inosine infusion rate, or A:I ratio.

[00142] In various embodiments, each of the first and optional subsequent
infusions is for a period of at least about 10 minutes. In typical embodiments, each
infusion is for a period of at least about 20 minutes, 30 minutes, 40 minutes, 50 minutes,
60 minutes, even at least about 120 and 180 minutes. Usefully, each infusion is about 60
- 120 minutes in duration. In certain embodiments, infusions are administered once a
day, twice a day, three times a day, even 4 or more times a day, up to 12 times a day,

typically for at least one day, 2 days, 3 days, even as much as 5 days or 10 days, after
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| i ght headedness/ di zzi ness; or upper extremty

di sconfort, and inosine dosage then individually
W@ 2aora1286 t o achi eve desired henodynam c par aneCBER2007/002905

such as a desired left ventricular systolic pressure,

mean arterial blood pressure, cardiac output, coronary

bl ood flow, mnyocardial perfusion, or left ventricular
infir6F H&QCttJnaﬁtlécgl@mlaB o s'éml%r&%d?i}‘rﬂén@flnfd@{o\ﬁ@?é Lé%ﬁxtllgm

njury [00133] As denonstrated i1 n the es bel ow,

dlsmmuuutréaﬁerﬁaiaesudedaads Sadmsnpcsﬂt-maurerwﬂ’ulgdmfusibmacm

P B GO PR Dcord
ury. [00134] Accor di ngly, in anather aspect  the
IOPh%lnt i onInRtheh erRodiraeiS ddengsing andrinesing #Hp @dtpinisterede

co‘ﬁ@ﬁ‘lrrérﬁi rlg{ 1n9'g{h'epéh ?ﬁﬁgloﬁ af Xa43ati a%%hPV 1$Q 6 1S In other

par ent m nistration of adenosine and i nosine at
entbddiments cesinghistrhidart is by infusioabototcedebosporal Abidutin tedaih of these

01 n vari ous enbodi nents, the injury.is
eraipetitd LRI Aies QL adenas GE S et e HEtFg KpArovide s local
cond&fttitiah oPhddHoBine VR A8 ofld ﬁly%f 5Qb 23 riJ.MC\WtE a3faPBdncentration

cord injury. In certain enbo iments, the injury is

ofduesire airibe sife eforjvey froml 25otoi i wM. ari sing e.g. from
neur osurgery, including e.g. spinal surgery, such as
[08pd4jal s uTkytepryfa‘rmd doedgesof adenosind and irosmme fooanyriadividmal patient

Cagggqg% e,%ltng%:(ﬁ@ uc d Slgrt e }/%{%%’é‘g gr -er{Jgf[}\ga,'lltlpgly titrating the

addRé SR fﬂ?ﬂ@r mé’éqﬁje ﬁ@&lé@ﬁa&%g\?%&% BRRlel@fat do not adversely affect

prophylactically or adjunctively in a surgical or
systethicblood preassurg andéyat cérebriahbland tﬂowta d aassavplat mcmbadiments in

h t her .ind o
whigh Hishos g a5 RSTRS S o st A behuy B BSERtH iptsiny
pd%tﬂb@ﬁthyely(taE\Qlfehl%s@dg@@fﬂa@l%ﬁ@ tHBbsaged loffiadénoSihe @8N inosine can be

i ncluding but not exclusively heart surgery with

titgecioaprinteihasiplisyheaskpressurejuithingid% neprssurgical steady state.
including relief of cord/root conpression;
[084f] os ur gBecalisgadsnesing eandre usded chitcaciopslyat Hosdgesthat do not cause

s Rei SDRE M Rener heseibessPis R B n conseious

pm@ﬁﬁavenously In some enbodi nents, adenosi ne and
i nosine are infused in a single conposition conprising

bot h nucl£egi des TredimbnEst AdIRe P@lﬁ{dﬁﬁﬁye%écﬁ%
conposi tions aboygsfesed i bed. [00137]" In various

enbodi ments, adenosine is infused at a rate of |ess
01 200U AR ThlnoddlSPHR RANGH |
[ adenosi ne 1S I N used arql a rﬁresfo@l ess {rgﬁgﬁfg%%te puimonary
vascular resistance by at least a first concurrent parenteral administration of adenosine
and inosine at A:I ratios of about 1:1 to about 1:20, including acute pulmonary resistance
during sudden and severe right ventricular dysfunction, and acute collapse associated with

chronic pulmonary diseases and respiratory distress syndromes.

[00147] In typical embodiments, adenosine and inosine are infused intravenously.
In other embodiments, adenosine and inosine are infused intra-arterially, such as directly
into the pulmonary artery. In some embodiments, adenosine and inosine are infused in a

single composition comprising both nucleosides, such as the pharmaceutical compositions
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ng/ kg/ mn, less than 120 ng/kg/ mn, |less than 110

nmg/ kg/ mn, even less than 100 ng/kg/mn. In certain
wepodizvent s, adenosine is infused at a rate OPCT/ER®07/002905

than 90 ng/ kg/ mn, even |ess than about 80 ng/kg/ m n.

In some enbodi nents, adenosine is infused at a rate of

35 - 70 ng/kg/ mn, including nonintegral val ues
aBdherRigivegen. [00138] In typical enbodinments, the Al

ratio Is between 1:1 to 1:5. In certain enbodi mants

ratio

0088y 2% ek St fRpliniests, oBings R inhiste ftaveBRYy dhare of

lesothae nls@lt \l 46 p@itg/thi. In thn]:,enﬂuoﬁhm&ltﬂ, adériokinels ilnfukdht a rate of

3: 1, 2:1, wth nonintegral ratios perm ssible, In
16&%%?%9510 Y p?tﬂ% e deleming lesp iHasdd O 4/ i, Ve s than

HFRRBRIE, A5 OPLKBUTHRN im0 TG A 5P s o

ug’ hg’m:lnmafmn dess dlthmraboin®0 jLg/kpmiins dulsahe SRbedifEntsysdambsing is

m}fM 5 aﬁ%@%@f %@t %‘irﬁgf&ﬁ/.%lﬂt o Qﬂ%%m'sgrﬁ %\tﬁashﬂgrf'éwaen

i nt ravenous!ly, during surgery at 70-100 nmg/kg/mn, with

10944 8ur r entn WH’PB’S?‘B‘PP%’PW%O@F el fio li)b@WG?fb,l gerid9: In certain
erh O Aghts) tP %ﬁﬁﬂaeaﬁfl ?Caﬁf';e%st' n%&,ucﬁ cast N8, dveh 3l least 1:5, 1:6, 1:7,
parent era usi on is preferabl’y begun ‘as soon
1:Bnj:Bror 1i: §0. dhltwnteeeianahméms,abb yatiods leas @rantabaut 162(D1dur55 1:18, 1:17,
?%t er set of injury. Thus, in sone enbodinents, a
rgil: &;renteral infusionis initiated within 1 hour
foll ow ng injury, 2 hours foIIovvl ur 3 hours
1005300 owi nglni SsFigiintravangus Sifpsien @%bwgmeﬁismi nogpets igfused
] n of
a0y o LAVLISA LYy o) HOGHOR mBlEl ol Sl 800
liﬁmgl’kgdnnqxét hogie dfrl:3vo kh). i Injanother embedjmieny ad¢rdihé Qg infused

. enbodi i.ch.treatnent is ophyl act or .
A ARy Fb S R A ARG fanchTBRORTGEAR #30 EYKghpin (mola
rati§ 149 il énothe Bibodithés) adbldiffeYand ifbsYRY dr@ WSthSHEQES &Y

enbodi nents, adenosi ne and inosine are admnistered in
SQugdig/mim(anrA 1 ratioref 1alX er nat i ve by parenteral infusion

shortly after the end of the surgical procedure,
[08151]ng t h’Ehd fAtseparenterat arfesionis prpferabdylbedun asspdmintreased

oSt - sur al enbodi.nents, ~ adenosine is infused

p WPP%Wé(ﬁ r)feséftana"e ASfeegfdno nore than about

Ong/ kg/ min, in sonme_ enbodi nents no nore than about
lOBb{ﬁ/ kg/ ninrFertameembasiments, the metheddurthericompaisenailgashene

su@gle #é%@ﬂerﬁlaﬁlﬁisgn &Oadgf?(;s?neghﬂr]n%gﬁé% /aég]ﬁ)'m n}.%g#fﬂi'.{]to 1:20. In

tinmes no nore than about
souerdnaqunpcms -tbeloge cxahomﬂubsbquemttiﬁfustoheisﬁat ithe simecadenosine and

. from1: f rom 0 .
mosmegm%uswn rate an]d ;&q ratlo as t e first in 810n En other embodiments, one or

more subsequent infusions differs from the first infusion in one or more of adenosine

infusion rate, inosine infusion rate, or A:I ratio.

5.5.7 Adjunct to Cardiac Revascularization
Procedures
[00153] In another aspect, methods are provided for improving clinical outcomes

in percutaneous transluminal coronary angioplasty (PTCA) and/or coronary thrombolysis

procedures, with or without stent placement, including procedures conducted in patients
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4:1 . [00141] In certain enbodinents, the nethod
further conprises at | east one subsequent parentera

wo ofoagi208s of adenosi ne and i nosine at an Al retT/PPH7/002905
1:1 to 1:20. In sone enbodi nents, the one or nore
subsequent infusions is at the sane adenosi ne and
inosine infusion rate and A:l ratio as the first

enbodi nents, one or nore subsequent
wltﬁ‘ %&iﬁ’é %on%{? fsgxféc?gﬁ]fe q

usli ons romthe first infusion in one or

. i nf.usi on | ‘.
A, BB 8 RO R n s
ofeaei 1 aftot1FH, indlsding@rdios BF 1 ANal1: KU baHhee Rbodinukits iige datio is
for a period of at |east about 10 m nutes. In typica
‘Béﬁﬁdﬁiaﬂﬁ%y each infusion is for a period of at |east
about 20 m nutes, 30 mnutes, 40 m nutes, 50 m nutes,
[08155hi nut dg,vasgenembodimgnts, m@gslnqmsaﬂﬂymmlmmmdes

. Usefull ach 4

Pttty FRAB T R ReioRaR heoRelely Spdblutiy b

OpaﬁumvelySbyarrﬁ&vam iRfusion at BIU70Re/Aghiv, with iiRRirlel 418S-78 pg/kg/min
even 4 or nore times a day, up to 12 tines a da

(At W}rle arly In eﬂlea@mb@@wn§n@dqyla§dne 3 la&ysgd at3d g/ e/miy é‘ﬂ%{l inosine
at %? u%%?({@l ?ﬁyzé%éd i’lg) n%ggﬂl’?er ?‘Ibtoafnll té" ra}fel%rsm%% fithdeQmt 50

ué ions
pgisgninh Ivythdhsstreandti SOY ek gilintie r h&od&yesnboﬁndax)&s,, adEnQiﬁ!l)tsw infused at

ost ury. Usefully, infusions can be ste
20 8t P‘%/Ké)“b‘ﬂ ~ath BRsiBs C%Cﬁgﬁpﬁmnfgsqd&t ABY; BP‘S‘@%/ [ Vet other
enﬂ&)g%ﬁhs, aﬂer%s'ﬂfe&s SERARLERA L SiraRASIPF A5 Qﬁﬁ‘l’l (%th inosine at

are admnistere concurrently by 1 ntrathecal T nfusion
1 O0quig/ ks mhinr (@t:] wgiondf aBdats: 1): In alberaitovet enih@ldments, adehesine and inosine

di. d trat b f .
R e e R e e

adeRdsitedl 19 thfhgddes 20{40pd /RS Wil iAGkhd WeRiIRAnfikEd At mm@@/mm
to provide a local concentration of adenosine at the

(06136} Of | Iﬁh%ﬁéal%fmbrbdhﬁen?é aﬁMmlWrﬁtranS bogRl a few minutes before and

concentration of 1nosine at the site of"injury from?25
is tontbOediirif OOk 44tastirerimatoheroeducy subes befcoatiswakioneeveral
hand i nosi ne for any individual patient can readily be

%4Et er mi ned by those skilled in the clinical arts by

individually titrating the adenosj ne and/ oy i nosi
[0Ph¥dsi on IngegaingmRedyaenty, t ivttcr?@ﬁmaosua £s a@%&wsy

ur?ltlflgs%tanﬁ)fﬁg&;ﬂlgsnghg &El@%i" lae ééhqérﬁﬁlsfé%de\pﬁﬁbn(,bBMh of
'ow. For ex n enbodi’ments i n which adenosi ne
adam;lsmerwslllnﬁlm elnadrthini egibededends ndengsgret dng ibgsine are concurrently
adglallrrn(segre%rm a slmngfleu gomposmon such as the pharmaceutical compositions above-
described, with one or more thrombolytic agents concurrently administered in a second

composition, or admixed therein.
5.5.8 Increased Cardiac Output

[00158] In one aspect, adenosine and inosine are concurrently infused to increase
cardiac output, typically in medical conditions in which such increase is desired to be
achieved without increase in cardiac work. In some embodiments, for example,

adenosine and inosine are administered concurrently to treat acute heart failure
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postoperatively to a neurosurgery patient, the dosages
of adenosi ne and/or inosine can be titrated to

wWOordoi1#986 syst ol i ¢ bl ood pressure w thin 20% oPCT/EP2007/002905
pre-surgi cal steady state. [00145] Because adenosi ne
can be used efficaciously at dosages that do not cause
significant patient disconfort, the nethods herein

(cBF ieghoERN Wi df S thobPAFBS &dRinSstRAbA 8NiShamin - B various
Treat ment of Acute Pul nonary Vascul ar Resi st ance

erpoatimgits] adeappindisrinfusgbintravensublyds aaate of B 5¥0derkg/min with

inpEEEp! ST el Bl (A TR &l Tl nPcEriRaripdipents, in
whiZBNesd ineustitttir BO@NB € &dverdl holid) ha§ berequ@dto dtabilik®cardiac

about 1:20, including acute pul honary resistance _
pafprmances titrdrceathe risk wé pide effgets dyetnt adepeding accumulation, A:I ratios

/ £ : i at ed..wi .
oL FEATE 10 RRH eGP ASERIABRRIAN, pggosess

infysed imrsnodsB0k20] 30wp/Keymircaith emd3adi 200500 pgRpASENNE

and i nosine are infused intravenously. |In other

enbodinenég, adenosi ne and i nosi ne are infused
i ntra-arterical |y InEppsraiyednd EestoperaiyAndlgesiul nonar y
artery. In sone enbodi nents, adenosine and inosine are

[001491S€d | [h FhofeP QéfecC AR ek OProb RIZR ForSe Bk i@ Iiraoperative and
nucl eosi des, such as the pharnmaceutica
pastaposive pains by ovrsudesicrarérderal infgsia8df ddenesané angsinosine at ratios of

enpodi nment s, osi.ne is i.nfused . intravenqusly at a
o BT 2 BB R kR TS Bty a
706 MO/ s with denasd AF0L 8 Oupfkenpth. at a rate of |ess

t han fg% ng/ kg/ mn, |ess tﬁan 120 ng/ kg/ m n, |ess than

110 nmg/ kg/ m n, even | ess than 100 n‘E/ kg/mn. In ]
[08L60lai n elnaihee AtRSCt, SeRavERSNHRATpRicTahpdBistEation of ademogine and

inbﬁﬁiint 1380s Tl K918y u&.q\./ﬁﬁ ok GG LN AU 89 ][atios £7:1to
ng/ kg/ mn. 1 n sone enbodi ments, adenosine I's in Used
5:4tis asedabecdifce POstopat@tivaédagplivations inglatiente gnderpoing egrodbry artery

val ues t herebet wee 00149] In typical enmpodinments,
byPfgs SHIgCrY.aln rialn %@be%&mlbpd menys. idoppsine s agministpred by
nBFRALLIPS fp A0 ISR St 2090 g htmaion
Ingpme etrbodimerss Hertiariadaiimeimation aflademasirieenid sndsargssis effacted by

.. ab 1: 2 1: 1 1:18, 1:17,.. 1:16, .. 1:15. 00150 3
inGBarion SRt Rosif o a ididpsgia SRty S o ve U ABL uring the
clarfipinplusedl

6. EXAMPLES

Example 1:  Inosine Potentiates Adenosine Effects on Arterial
Blood Flow in Rats

[00161] A study was conducted to determine whether, and at what dose, inosine
might in combination sufficiently potentiate the effects of adenosine on arterial blood
flow to permit adenosine to be administered with maximal efficacy at half the dose that is
required to achieve maximal effect when adenosine is administered as a single agent

("adenosine max", or "adenosine max dose").

[00162] The study was conducted on 7 week old male Wistar rats weighing 250-
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intravenously at a rate of 30ng/kg/mn and inosine is

infused at a rate of 90 - 150nmg/ kg/ mn (Al ratio of
wa22®@7t1e9té 5). | n anot her enbodi nent, adenosi NePCHEP2007/002905

i nfused intravenously at 50ng/kg/mn wth inosine

concurrently infused at 250 ng/kg/mn (nolar ratio

1:5). In yet other enbodi nents, adenosi ne and i nosine

3(?1'&6 Iﬁﬁﬁ Beftinds@fbetrbd WAROLEG (M (f@)rr{ .| 1adfih 9/39 re}‘eriléd to other

The first parenteral |nfu5| on is prefer
arpesfheti@adesasa of ite medsrtt impanoorablpod psssirar Hepmmﬁand: €100TU/ml

1S t 00152 t nbod t

Bl hEP BT TR T ePRERe CERLSiand into the le

jugalaentia rf@ll mbﬁhfui’b?hém on)lo@@ %Pé%&hr@%néﬂﬂlg ARSI REafén ABpAtively. A
ratio of 1:1 . I'n some enbodi nents, the one or

florw rpeolmrb@elq&mfmi amfnqlsth@ right earetid arkesy Sesrmecastiesmest atcagetitl blood
ﬂi ggﬁglnfusmnrate and A'l ratio as the first
IS h. In other enbodiments, one or nore subsequent

sions differs fro he fir usi on one or .
1ApBE8 o "5 Adb S mRIefifyy Bhihg Surgidal proc LR, SR G period of 13
miff& wai otdertved 8 bBtaindtabld heﬁﬂb(}%%?mé Sorfddighsac

Revascul ari zati on Procedures [[00153] In anot her

(AIBACT "R DALS @& Jpk géérgﬁgltg %ﬁeﬂdr%‘g-{e%és%nﬁhlsfyr&iais a single

out cones In percutaneous translum coronary
agengtooidbrat el Yhe dOEArodding onaximalinereyset inrcardbidl ayterisl blood flow
procedur es or wi.thout stent placenent, .includin

("Blaosmgmax ) omﬁeteéaerelﬂerﬁaww Sop eﬁtrsms&fes?@ﬁwerg infused
coﬁm@i&wtm&@@%é} MarVRIr &H?et@rrmpsi hiTREES w1ﬁ{j&ﬂl@§1‘r&ﬁ

inosine are infused at an A'l ratio of fromi1: 1
rrlemsulerrz@xt off narotidiartgrialddoassflof. 1: 1 to 1:10. In other
enbodi nents, the ratio is usefully 7:1 to 5:1. [00155]
[00m6%]ar | ouResriisatk stemhsrizedde®dSi heDias shewfthé Effects of increasing

O AR S e SRS At PRy A0S 001,003,
09 g@@%ﬁﬂ\{%g/kg}?ﬁfm} & C@BFQ&‘E,%irﬁflh‘ %ie%a@stthetlzed rat. Values are
35-70nmg/ kgl m Wth inosine at 35-70 ng/ kg/mn (Al

expaessed ds ae)rcedtageofcanenormﬁmd ibasating CaBdfeMesini8EMs ni=hj. uElegidata
at 3 m nosi ne. at_ 35 kgln n A'Iof. .
a§haytralh b SR gp B B emi S Gt Ag e adtht in s
sysfgnugqﬁhag/k@@mﬂg/ kg/mn with inosine at 50 ng/kg/ mn.
I n sonme enbodi nents, adenosine is infused at

[00166] A second series of experiments was performed to assess whether inosine
could potentiate the effects on CaBF of a continuous intravenous infusion of adenosine at

half adenosine max.

[00167] In each experiment, the effect on CaBF of (i) adenosine as a single agent,
infused continuously for five minutes at adenosine max (0.1 mg/kg/min), (ii) adenosine as
single agent infused continuously for five minutes at half adenosine max (0.05
mg/kg/min), and (iii) a composition containing a fixed dose of adenosine at half
adenosine max (0.05mg/kg/min) combined with inosine infused continuously for five
minutes, was assessed. In separate experiments, inosine was included in the combined
("BIDOSINE") composition in amounts required to achieve infusion at 0.1 mg/kg/min
(A:I weight ratio of 1:2, FIG. 2A), 0.15 mg/kg/min (A:I weight ratio of 1:3, FIG. 2B), 0.2
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20-30 ng/ kg/ mn with inosine concurrently infused at

200-600 ng/kg/ mn. In yet other enbodi nents, adenosine
WO g00adniosé st ered i ntravenously at 50- 70ng/ kg/ mP@T/HEPL007/002905

inosine at | Ong/kg/mn (Al ratios of 7:1 to 5:1). In

al ternative enbodi nents, adenosi ne and inosine are

adm ni stered by direct intracoronary infusion. In

Sti& B [ 1Ga [ . : :

e o 0% PG DL P iy kAR BR Gheighy gavo of
1:0gFiG.2D)[ 00156] I n typical enbodinents, adm nistration

is begun a few m nutes before and is continued during
[00h68]r evasakkesn indIGEN2 Ar- QT ditstne poivshtiages tieatditytdfradertbsine to
,forgﬁgveral hours}§[001571 In certain enbodi nents,
incrsaenbeBl af 4 lagioned 14kt 1'ds strept oki nase, urokinase

and tissue plasm nogen activator, are coadm nistered
(086 one BIG Bothewsithesmeesistiecitastion istgapein C2BE ef eambpining
a(%ggﬁgé I fsaéieggs%]eor%hy gviﬁrmosl,iﬁ]é) at e{l]LeA B\ Rx?eé%ﬁ’ Ez&H}r &elﬂlil Pata show the

adm ni stered 1 h a singlée conposition, chas the

efifidtdy SrRCERF (1D &/mitY 6P6 shihiteREntnue desmifusiad, of \wlédvsine€0.05
or nore thronbol ytic agents concurrently adm nistered

migtk gemiecBpne Ghp B ke B 1 adanesiaci(% fromgthg/min) 4 1gosine (0.2
m rrﬁﬁﬁ,ecql é?édld krﬂﬁ/ngﬁz RHinde PRk ris, %ﬁw@?&e&hressed as
'y 1ntused to

nosrne and I'nOoSi ne are concurrent

pérogntesariaasnh faem basdhine (MeypiSEM| y=6)n Thediacademonstrate that
conditions in which such increase is desired to be.
cogetineiase hadersinte athel @derosing reay i Gemgdierming pyidgpgsine at
. : i
oSTRPRVAREIS SRR ) PERIBSLOMERY 15005, e o

intRlabd b 1184 i dABhSsife 6K at adkidiiRMhalf rho( 05 wigtdp@hin), and as
adm ni stration of dopam ne. In various enbodi nents,

canisamediorsm insreasefafdied % withanasimseuadone ait0.2mghgémor. Beréged as

NETRTG IV INEEE - O M O RO T N
e thah MROsunD b RAsds| RS d (1 R ch S iREMRI iabsiROLY ShgliBYents.
be required to stabilize cardiac perfornmance, to

ce th ' : S : ' :
TS, L e e Bk LRI 06 s
redneddefrore ial fRdenaskgmpideof 0.050gkiganin, b0 glginin and the inosine

O TR B B ALK E R Bl ATBLARL M or 18
ratiB! RAGNES A% sEviahdrIePat oper ative Anal gesia [00159] In
anot her aspect, nethods are provided for reducing

[do%{]aoper Rl VEsHAR that the potentiating effect of combining adenosine with
inosine is still seen when adenosine doses are reduced below half adenosine max. The
data show the effects on CaBF (mL/min) of 6 minute continuous i.v. infusions of
adenosine (0.1 mg/kg/min, adenosine max), adenosine (0.03 mg/kg/min), and adenosine
(0.03 mg/kg/min) + inosine (0.25 mg/kg/min) in anaesthetized rats. In this example,
potentiation is seen at an adenosine dose of 0.03 mg/kg/min, combined with inosine at
0.25 mg/kg/min, an A:I weight ratio of 1:8. Even at this reduced adenosine posology, the.
effect on CaBF is clearly potentiated by inosine. Values are expressed as percentage |

change from baseline (MeantSEM, n=6).

[00172] Inosine alone does not increase CaBF in this system.
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post operative pain, by concurrent parenteral infusion

of adenosine and inosine at ratios of about 1:1 to
w@bwat12b820. I n certain enbodi ments, adenosi nePCBHEP2007/002905

i nfused intravenously at 70-100ng/kg/ mn w th inosine

at 70-210nmg/ kg/ m n. [00160] In another aspect,

concurrent parenteral adm nistration of adenosi ne and

[06195] ne i maé §idvsahadhGdthe aho&e Isqn@f*?&%e N %Qreaﬁﬁé tgstpbeven at

her enbodinents, at ratios of 7: 1, IS u
dowdd@emmsth@pat whloheademquiq aand xsresﬁfecquo aﬁ)ate shiew the effects on

CHPF TR ol P fSsesi p e RE S Tadof i gy, cach

adini AMeD Qs smiquﬁ:n@n irfthsid®-ih Qﬁl@fﬂéaéw RV udsRs | bﬂ&‘ressed as
at 10-500 ng/ kg/ mi n combi nation. |n some enbodi ments,

alfsohtté gari aicns friost batlilmm ilmLAden@deantSEM] n=|691szee5psnse is seen at

ff cted b |nc oratto t he nuc] eosi des a .
0SS Bi Mg AErRigs i Cal stAscandnt MBMke min4 Driines pgenosine
miak PRERGePE kb POmeRe/ w k53 aBR&PIEng and H@s%' enclle(r)l\tN decrease in

Pot enti at es Aden05| ne Effects on Arterial Bl oo
CaBFRats [00161] A study was conducted to determnine
whet her, and at what dose, inosine mght in
[0d ) nat | dnarstifidrisediesndfl expromentt,| the effedteofaideaoﬁlﬁe aid
(iadeno& ne. on arteri) al enosi ne

ow to
Sopecimiromiaion B ASEL wef e 71 hloof aesptend carotid
vé’s@§l‘§r tdatanks w@%oaadls@ ResiAs meem%séﬁ@ea mixcgf ERCIGFRAMA - 7D.

adenosine is a n1n|stered as a single agen

[(ﬁph“v‘?]e”os' PRGN -6F Ut g&g%‘?@b@%f t?on\}%f(&?&%rnaetagd

e study was ¢onduct meek
inasing loh mgead 58te38lAJooRadessurearal ma&ttﬁehhazmdlstfanbél Wlth adenosine

/ k ef d
s ot P st o8 Ak REGS gt 20 | hsades- e iegonf the
chhEiRgtdrfon dd%@l%ﬁélﬂ%)fdr{ehﬁﬁregég%%m (d'e&e§sqﬁé)rlﬁaod pressure

catheters were i ntroduced into the common carotid .
pregressiyelynucreasesy eqhairgghe effecssl bﬁadenesme fnalx omgasunrat ae A1 ratio of

R RN E TR R R P——

cdrbt@dbascalaPidsitantt 6f YortidhoNERTI GRBIThd&foshd raMdecto hl rﬁgnifg,/mm
flow (CaBF). [001 63] After conpletion of the surgica

agsnegiBelas), aéﬁlq@m@u alonsr(Qi05ang/kemnis dhalf adeposinentes) apdgdenosine at
héiPi’aeeﬁqXSQe hx et %8&196 %(5(%) h%/l&‘?ﬁﬁ?n‘i'%‘raelﬂ &.I?gtnodbft 1: .?fSPanels 6C and 6D

respectively show effects on mean arterial pressure and carotid vascular resistance of
continuous infusions of adenosine alone (0.1 mg/kg/min, adenosine max), adenosine
alone (0.05 mg/kg/min, half adenosine max), and adenosine at half adenosine max +
inosine (0.1 mg/kg/min, for an A:I ratio of 1:2). Panels 6E and 6F show effects on mean
arterial pressure and carotid vascular resistance of continuous infusions of adenosine
alone (0.1 mg/kg/min, adenosine max), adenosine alone (0.05 mg/kg/min, half adenosine
max), and adenosine at half adenosine max + inosine (0.15 mg/kg/min, for an A:I ratio of

1:3).

[00176] FIGS. 7A - 7D further illustrate that, with adenosine at half adenosine
max, at A:I ratios of 1:4 and above, effects on (decreasing) blood pressure and

(decreasing) arterial resistance exceed that of adenosine alone at its maximally effective
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[00164] In a first series of experinents, adenosine

was adm nistered as a single agent to identify the
walome/1m98s/i di ng maxi mal i ncrease in carotid arP@r/ERt007/002905

bl ood fl ow ("adenosine max"). In this experinent,

various concentrations of adenosi ne were infused

continuously through the jugular vein catheter for 5
déﬂa?é‘.t %Fet Wed Witk ﬁfécdé'h{ BIRIGSE8AUGENEIIS. 9fA CAD QbmBnstrate dose-

rterial blood flow [00165] Results are summarized in

refted effectsBart blogth pressure ag fhicedesosiife: inngine ragiorig ingogseed from 1:1 to
1,%each adm nistered as a 5 mn continuous i.V.

Pnfusion) of adenosine (0.01, 0.03, 0.1, 0.3 and 1

kg/mn) on CaBF (nmL/mn) in the anaesthetjzed
h}es ar ih%f&yr@g%‘é@ po{gssae%téﬁwsaén 5% Sihs gl due to the
C(%Rglt%llt? ﬁ? %@n osi ne gos e“gt?g%ﬁ J":f i ng %?ﬁ&%g%tﬁédyscg% however, at
vaiouglAel ageblnatncm atios veyet may mtso@oﬂtrrbgtd(tg/rﬂduned pBR9166] Although

d. serl 0 eri ments was per.f d to assess.
» iRl i fen Dbt RS e e R sifangRa B Fosine
cd?xfcetﬂrz&i%% vl eyﬁweratlham%e @t\!ﬁlésr@éésl“éb'lb DioeRASNAShHRA BE noted that
hal f adenosi ne max. [00167] In each experinent, the
anghthegia isdno@aBP suPPIEsS) syad@ﬂ@@p seématation off thyl eartgdiwould appear

o el e aBFE  2 l ns r Frofd Qb Eiecls BUERRP LB (i,

awdke)s@ingIoNThtlndipgPaderdtor five mnutes at half
adenosi ne max (0.05 ng/kg/mn), and (iii) a
conposition containing a fixed dose of adenosi ne at
hal f adenosi ne max (0. 05ng/ kg/ m n) conbi ned with
I nosi ne |nfused contlnuousLylhg five ninutes was
XPe

J achieve—+nfust || g kofmn
(A'I wei ght ratjo of 1:2 FIG 2A): elﬁi"lm%a“/aﬁg‘?]
(Al weight2ratio of 1:38, FIG ZB), 0. 2m;ﬂisg/mn (Al
wWer ght Tatip of 174 FIG 2C), and 0. 725 poikgrmn (ATl

o 5 of 1.5 . ' 4 !
FI GS. 2A -1:'4D, inosine potentiat esStal’@lé?T anihi ot ghapge

adenosi ne it i ncrease daBF at Al ratios. pizl 4 and

1. [~ rnnan~nl [l B
L. J. [ YVU1O0JI] Ll A1 O DIIUVVD t IIU SRALLS gl bll C UI I ect—on

i ncrease in CaBF of conbining adenosi ne at hal f

osine max with inosine at rati o of
[O@gzﬁ Dat al’s{{gin#pethese expegmentsad%monstrate tlgat 1nos1%e administered

concurrently with adenosine by continuous intravenous infusion, is capable of
potentiating certain of adenosine's physiological effects, permitting adenosine to be
administered at half the dose required as a single agent, to achieve maximal increase in
carotid arterial blood flow. At certain weight ratios, inosine acts synergistically with
adenosine. It can also be concluded that (i) inosine alone is poorly effective; ((ii) the

combination of adenosine and inosine can modulate arterial resistance.

Example 2:  Inosine Combined With Reduced Dose Adenosine
Improves Coronary Flow and Cardiac Qutput With
Fewer Side Effects In Sheep

-38-



effects on CaBF (nL/mn) of 6 mnute continuous i.V.

i nfusi ons of adenosine (0.05 ng/kg/ mn), inosine (0.2
worgéoRgiavse), and adenosi ne (0.05 ng/ kg/ mn) + PODEPIVE7/002905

(0.2 nmg/kg/ mn), on CaBF (nmL/mn) in anaesthetized

rats. Val ues are expressed as percentage variations

from baseline (MeanSEM n=6). The data denonstrate

conbi
[Gd']qgls el ré\g)?ér)r(']pgﬁmgfltaﬁ g??c{](‘lgl g%:vég@[gefd @?Eﬁ?ﬁb@ﬁirﬁ%amlc
nmugbrhemtahndﬁrorhn&usqc)omdrtmnsawmls@d Bi-sthgy ﬂt&@%ntmﬂng and

(of0) red.t i ncrease of 74% w t.h adenosi pe a t .

S GBS B TRnORE Socgs THgHicPrRe MhRions | tepaf ddéscribed
irt 'Parﬁ)'ﬂle lepgr eaxBeic FébntMitdhindRaLES 1RldAaed ﬁltyogaralal oxygen

mg/ kg/ m n.” Expressed as percentage increasé from

corsymiptioe In athin-vive skeepanodel C&Blﬁdzews@ataed?ebgarcms 633-641 (2002)

B 80H % Rerb P BN R 2 Y el S5 GERREonary function
aﬁ&%ﬂ&led' Orémey Bﬂéry%%blu@i%n%ﬁd AREFIBRN Canalili® Journal of

adenosi ne fixed dose was slightl reduced from hal f

Anershasit Hy 4884881(2Q0305thg disglostgs of whhgaagicrporated berein by
%&ggéé’]lﬁsth%’l? erﬂﬂ‘%tt?es\’\% toﬁl é’g I?\lgl Nﬁ\%ﬁgnnffp svﬁflje s‘ﬁ? ied,

F ovi n ratio of 1:8

HBE" | habriehE: %rs?%%?)f’%“?rﬁ RiFmasRast s{a Uistigrhinpgaree, bnd

vaHRnes Wi piisitive pRRSke & chilatién. ! Ele@@@d&r&h@@n@@@ﬁwmommuously
doses are reduced bel ow hal f adenosi ne nax. The dat

fodleavedt Hae epotidtastennwaaBreically denidedio Blaed anarterial line for arteril
b%%?&:%%l%ﬂ%? ABp meaMrgr%l rﬂnﬁ)e%fugl%% orf?f?é ﬂgbl(aggelgi was é)frforrsned to

n05|ne nax) osi ne

paﬁda adﬁﬂesr t‘tﬁplc{ Dinfks3 ovirkigvenibtls line fon @fdanaethOnt2dt central venous
i n_anaesthetized rats. |In this exanple

pﬁéﬁ%f@éﬁ ai flwd apd drug admpinistratiens i Asmaldeft rorgrotemmy was made in
tl{égﬁﬂf@émdﬁrthqm&ﬁ? ﬁiéﬁ:% Bnd HR$AS s@%_egd&lqgrggf glgéx'&id“ Teradlk. A flow

wei ght ratio o Even at this reduce
paothe (toFisnei c pocis) egy plache amiuhd tie primGadfy airlsr)czhrgiaarbynd the left
i nosji ne, Values are .e

cBoirEin RS IRGR- 71 CHNSEoLR MecTI oA R TRB artery o determine

plIOhiA] ade?ﬁﬁ%r%@su@é. Oﬁxead‘éﬁﬁ)% Qﬁhmhanﬁe%éﬁ@d Q%&'fddcﬂmw katheter
system[O 173] FIG shows inosine alone is

vwhwélfwzédtqsxtl@n@d inj the ﬂ@famm@glca@mncmw mcloald)@ﬁsrlqa@ \tamt;gns were
aH E clusion d/a eng ohfﬁe vslv F) Imonar rter and/or
MR %P?é%i% N B ?‘r‘n 5V¥n 8‘8&?& épﬁé‘%é@ orery
adrit0iBi dd€er (10 s@dy nyodardidl caneacsility R KH61H]l BloodEFRSNmeasurements were
adm nistered as a 5 mnute i.v. infusion, in

alg perdomadiusig & ealered wairTgeRhas? B eckiondechaiiugs

[00181] Each animal served as its own control. The sequence of measurements was
always the same: 1) under baseline conditions; 2) under adenosine; 3) 15 minutes
stabilization, then new measurements under baseline conditions; 4) measurements under
bidosine. From the first three animal experiments, it was determined that adenosine
200pg/kg/min was the optimal single agent adenosine dose, i.e., the dose ensuring the
highest coronary flow (adenosine max). Therefore, all further experiments compared this
dose to the BIDOSINE formulation containing 100pg/kg/min (that is, half adenosine

max) adenosine + 500 pg/kg/min inosine (A:I ratio of 1:5). Results are given in Table 2.
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absol ute vari ations from basel i ne,
No response is seen at 0.3ng/kg/ m n.

n=6) .

in m/mn
Mo

(MeanSEM
dest

walewrasdes i n CaBF are seen at 1 ng/ kg/ m n ( 10PCT/RBR07/002905

adenosi ne max) .

74]

Between 1 to | Onrg/ kg/ m n,
sharp slunp and dose-dependent decrease in CaBF.
I n anot her series of experinents,

t he

the eff

reis a
[001
ects of

adenosi ne and adenosi ne: i nosi ne conbi nati on (Bl DOSI NE)

on _nean arterial

bl ood pressure and carotid vascul ar

resi stance were studi ed. ReFabke are presented in
FI GS. 6A - 6F aQdrdidc -heflddyn@thid htaFih@he shéspbF depi ct

the e

TS0 Baselind N CAdMbLAR O SPBARYiHE A7 4) BIDOSINE

i nosi

c On nean al

terl dal

o + Lo

Dl OOU pr ESSUTE ano Cdal Ol

S

s?

BCDI Dl ant
@ va ’\(\ Ll

\AL
C VA B aucnua

r ot

£
I IIC 1 I /\CU al

MUCII\J

mf;gnp

f nr‘$9 3 SI' hn

r‘nrrhlgpgﬁj‘?ﬁnl e

crnnan fr Ay -
\v e re)

I (r‘lnrrxpg;lnl g*)

BEM s

ancel ad3 (d

cr eadiPA§89%| 0o

T+ EL

£
1

a
O

s N

2
125

pre&edida

5.803399

progressi vely increases,

equal i n

g the effects

of

Saialasik RentBaOpresRBI(IMPAN A |

ratio of 1:3.

Panel s

RfdaN

T 687560 ef f

ects, spggpect |

el'y7gon7gean

arter baks

QERPU

Pl 308771 @7

car 9[1 Il 843/1618 cut

Ol 6.980253

al 5’ gﬁ@}zanc

CUIIL 1
/ey

TUUuUS T 11T USl
adannci

1S Ul aucnuol Il
2dann

atrofe—(0—t%

CI Bne al ohe /{'\

05
A=A~

L peniri

wemo

Si ne bk + in

ne nrnv\
.y

and adpan|np

at_half

0S| né077071(515 g

ka/ % .87Por

an A 1475.125

fEM o

of 70.96B77 Pan

el s 6X0&MED 6D

Il espECt169e| y

show 333.8587

effects on nean ar

teri al

pressure and carotid vascul ar

L &%J;rﬁh@ﬁ\ﬁ?giﬁ/ﬁtm.ﬁpél

Lﬁ“QH)S(denT ),ISI ons of aden05| ne al one

mean L os 20886 O el 28 s o 2T '?‘9 890
8 A T3 0 M A W 2L MM RN IO
ratio of 1 2) Panel s 6F and GF show effects on mean
Cantralnienduspressener(€VAd carotid vascul ar resi st ance of
meat i fuous9.B2E usi dns of 9.48ENnosi ne al @1@8750. 1 9.3
gEAMKG{ M n,21@9s860si|ne mpxpi2gdenosi nel pdzmoe (0] 05  1.12726
M7 Kg/ M n, half adenost neé nmax), and adenosine at hal T
Difiitan omxprzssg:a) T o
Mep st r ith o
SEMA: ra“>t¢%)§86f -4 a%é4§9§§ve

(decreasi ng) bl ood pressure and (decreasing) arteri aI

Meaf ipalndiaey setaref gréshaie (piipdenosi ne al one at its

mRxh Ml Ty e5édecti VedosagggpsToget mer w1t bsthe data 1m7.75

SEWP- [ OA 1. T8I &Y A1 156370 €MONST TAj ¢89S ET BT at ©f109634
Cardiac output (co)

mean 4179.5 4943 4380.625 5072.875

SEM 385.1477 448.6707 337.1507 427.7918
Coronary flow (cf)

mean 50.775 129.55 57.875 145.5375

SEM 11.93787 27.62579 12.94075 33.16207
[00182] BIDOSINE showed at least equal efficacy in terms of coronary flow and
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effects on bl ood pressure as the adenosi ne:inosine
ratio is increased from1l:1 to 1:5. [00177] The fall
WO ool1om8e pr essure observed in these studi es | BCTYEPIWY002905
due to the conconmitant decrease of vascul ar
resi stance. Heart rate was slightly reduced, however,
at various A:l conbination ratios, which my also

c&x‘é%?&uﬁﬂn‘tﬁvf‘t@féﬁéﬂ!&f&%@fﬂ%ﬁssUr e. Although a
statistically insignificant trend towards heart rate

tionpMth jncr [ ' ' Q j
ISBBIF eq ThbiRcLAr LB A IbOR By AREREA ) L ROMRT ems/scc at
tiehainatibise limette d29.bainsape stthederosire ddnanisteral supgingls agent, and

synpat hetic stinulation of the heart, It would appear
figh 3 b plthe sprandbgradines RS2 ANseCalIHEQRINYORE &Vt inlisipn of

B\mwsﬁéﬁ_e observed in alert (that is, awake), aninmals,
including patients. Table 1 [00178] In sumary, these

R T e D

ab Bbingleizent @94Hpadd sbork bpsdli@er i ati ng certain of
adenosi ne's physiol ogical effects, permtting

[Grigspsi ne Siyerohe, ASMIBINY Sideh&sh aerilPblbod PRsERE edresbel kRMificantly
as a single agent, to achieve maxi mal I ncrease in

mea¢ vithddenasare than pithddDAINE. At certai n wei ght rati os,
i nosi ne acts synergistically with adenosine. It can
[@0186] be cduwrllvededutanaystlic pressuss deereasehs gnidicpuby gre with

ffective; onbi nati on of adenosi ne and
a ?{’8§’i“ﬁéha@a‘ﬁ'(ﬂ§r§@3bgﬁgﬁart erial resistance. Exanple 2:

| nosi ne Conbi ned Wth Reduced se,.Adenosi ne | nproves
(@H83hary EieatirbyfaoesPrgssyEe %ﬁ’t‘“ﬁ?ﬁ?ﬂo\ﬂ"ﬁﬁre%r Si de -
Effects In Sheep[,00179(]j An exgeri_rrent al sheep nodel
[QUB8] oped Hesrt ratevagrased plighsby hutsigni feantlyrmaorerith BHY@SINE.

various conditions, was used to study the potenti.ating
[@HB9by ner dP4iting skdwebnadidferdingesi ne on conti nuous

adenosi ne infusion. The nodel is described in Tanoue

[@0198] , " | sPhdg eopseaebsignificant] yngoreawlitic edenorine dltkmdwith bidosine.
myocar di al oxygen consunption in an in-vivo sheep

[0019¢] , " CaNddiffeamees wéreRosdatgdrding difstaicthll niedGRmandty artery
Xia et al, "Renpte preconditioning | essens the

PHEEWEFi orati on of pul nobnary function after repeated

coronary artery occlusion and reperfusion,” Canadian .
[0H9Rhal = ofRegional blood flows, as well as potential changes in the distribution of

coronary flow into different parts of the myocardium, were also studied. This was done
by using a colored microsphere technique, essentially as described in Muller ez al.,
"Developmental changes in cerebral autoregulatory capacity in the fetal sheep parietal
cortex," J Physiol. 539(Pt 3):957-67 (2002); Miller et al., "Physiological evidence for
arteriovenous anastomoses in the uterine circulation of late-pregnant ewes," Clin. Exp.
Pharmacol. Physiol. 25(2):92-8 (1998); Herijgers et al., "Changes in organ perfusion
after brain death in the rat and its relation to circulating catecholamines," Transplantation
62: 330-335 (1996); and Wouters et al., "Ischemic event characteristics determine the
extent of myocardial stunning in conscious dogs," Basic Res. Cardiol. 91(2):140-6

(1996), the disclosures of which are incorporated herein by reference in their entireties.

[00193] Briefly, colored microspheres were injected at baseline, and after 5
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Anest hesia 50: 481-488 (2003), the disclosures of

whi ch are incorporated herein by reference in their
wepirnedses. A total of twelve animals were stedi/gB2007/002905

[00180] Briefly, the sheep were prenedi cated,

anest hetized, intubated, and ventilated wth positive

pressure ventilation. Electrocardi ogram (ECG was

nfiAEd GPéﬂéﬁanéQJBﬁﬁﬁ§INﬁQ&nﬁﬁ‘§t&th ch@é’rﬁ é#?ﬁ sue was digested and

surgically denuded to place an arteri al ? e ?or

theer iwembealof bbdlomad mircesspheres pABPIME 3t mr@mm a Deswadampleof

d%{éﬁﬁingg b&&ﬁ\@éﬁf‘gﬁ] ser f Er rsrr\equég? E}Imﬁgafg'dglg?pgﬁﬁergﬁ{ in a reference
s&’rﬁﬁl‘érd@iwr‘{ 80R1$e R6RS 8t ﬁeﬁ%m@d‘ﬁté | &uﬁf‘&uﬁx’h%@the absolute flow

adm nistration. A small |eft thoracotorTy was nede in
rath o thhutrsalemanfpdmttthe mement whemthegpismspheres whes ihigated. The

S PR B B0 B Fhe S EE ook it R REhgodymamic

pafahffets.and around the left circunflex coronary artery.
A catheter was inserted in the pulnonary artery to
[6®loa] M ne melr@g%li@ oY tr@rrﬁi%fdsﬁhere eRpHHhdhts AR pREGhicl @ Table 3.
ani mal s received a conductance catheter which was _
\fadls:starmwdesscd tnhrel/maf/g tiaswe (wegmlghénth\f%bfé vamiticle; RV—rlght

BRSSP eal PSP s et

tIRAHARARE b 8% peinYendd] @oRditidRY, ba fdllbwat Uplinde badeUdy conditions; 2)
nyocardi al contractility. Regional blood flow

unersdeRIRI 3) Werinyrsyaiizationntien nevipcaguiealesisamder baseline
[00181] Each ani nmal

GABGETR AE RN, B SRRl e, [00151] &

measurenents was al ways the sane: 1) under baseline

conditions: 2) under adenosine; 3) 15 minutes

stabilization, then new neastalednts under baseline
condi ti ons; 4) neasur endtegiwnahilesd owkosi ne. From t he

first three animal experi rTe,[Lt§ent,Jic;e was determ ned that
adenosine 200nmy/kg/mn was the optinal single agent

MRS N Qvgﬂﬁe Uven@o2, Liredosl OSEveﬁBZS yr |Lﬂa§11 th eL\laﬂng h eSIIvep13 Lvepi4

cnoronaraly £1 A, A2 2N TIThao

COTOTTanT) oW \ e osStHie IIU.I\/ et CI of€ <, Cll I I tH* L IICI
expepd mpnto2E onparied thD§4dose1 192) theo%l DOSERE 0.764 2.129
formul afi on_contai ni ng | QOng/ k (that is, _half

abEwssi ne Prﬁx) adéfosi n&°? 500 %/I«g/orﬁmn i ndgiihe (N(P 275

ratddds O 1:09) - Resp ts arg i veRsi ) Table 2:lable 2y 1.989
Cardi ac|henodynam c data in the shgep 1) Baseline 2)

Ademiosi e 13)9 Baselesne 4).341 DOSI4EE Hear2s7 r at @.6@HR) 0.256 0.583

Herado9 0.59 0.854 0.581 0.335 0.778 0.903 0.913 1.205
Herado7 0.636 1.704 1.254 4.635 0.712 1.386 1.137 3.204
Herado10 0.695 0.167 0.736 3.78 0.837 0.629 1.045 5.337
Heradol! 0.684 3.6 0.555 3.448 0.602 3.028 0.669 2.952
Herado12 0.846 1.854 0.761 1.749 0914 3977 1.154 2.14
mean 0.812778  1.763667  0.927556  2.270111 | 0.785444  2.039333  0.921222  2.476556
SD 0.194741 1.02619 0.280895  1.298575 | 0.236793 1.21665 0.295604  1.277424

Right Ventricle

RVendol  RVendo2 RVendo3 RVendo4 RVepil RVepi2 RVepi3 RVepi4
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mean 89. 0375 90. 6375 89.825 93. 3125 SEM 5. 104373

5.531692 5.564195 5.803399 Systolic left ventricul ar
wEe@3swoes (LVP SVS) nmean 77.8625 59. 35 78. 9375PGIEBH07/002905

SEM 3.498721 3.1 16431 5.655937 6.980253 Left

ventricular dP/dt max (contractility) (dp max) mean

1110 1077.714 1295.875 1475. 125 SEM 70. 96377 63. 01765

~15272697 333- 8587 Lel T Vent gyl a7
dP/dtm " (rel axation) (dRe&Kohd bidoatowt268. 86 -821. 286

—124T7—=

dérddal | verf8us p?@ésurél“tCVP)z'h‘eaw 66325 92li875 0785 1774
: EM 1 6956 131 1 03 1.12726 an

o] B1%0d ptBloure” (haP ) Cropn (66, 35 4F 2625 0 195

Berado649) 08719 SEM 5146902884 2. 6489485 5034]140182.595766812)11 1.967

Mean pul nonary arterial pressure (pup m nean 16. 5625

1&rd@5 (17028 17. ZB6SEM 1105201 2817 1| 150272 11.46922371.085 1.374

1.209634 rdlac output CO) n #179. 5 4943 4380. 625
575875 g% M 3851477 40493 670%@‘37 180" 427'%7618 (BE> 2

Garanary bsew (chdpnmean BP. 7734329 59387 8759s345. 5315 2757
SEM 11.93787 27.62579 12.94075 33. 16207 [00182]

BleOB] NE sbsowed @13s| eastsoequals3exf f| caesp in tvpns 0f333 4.595
coronary fI ow andcardl ac out put wWth fewer side

diepdodt o 0.604 226 0.662 2.647 1.296 2.402
Herado12 0.713 2.776 1.072 1.759 0.727 2.027 0.919 1.704
mean 0.767889  2.227111  0.916667 2.56 0.865889 1.728 1131111 2339111
SD 0.187841  1.295018  0.235679  0.88179 | 0.246961  0.691392 0311381  0.95167
[00195] In the left endocardium, adenosine increases vasodilation, with regional

blood flow going from 0.812 ml/min/g at base line to 1.763. BIDOSINE increases flow
from 0.927 ml/min/g at baseline to 2.270. Similar increases are observed in the left
epicardium. Epicardial vasodilatation is more pronounced than endocardial

vasodilatation in the left ventricle, but not in the right ventricle.

[00196] Overall, adenosine and BIDOSINE 1:5 have the same effects on coronary
vasodilatation: both improve cardiac haemodynamics. However, BIDOSINE provides

these effects with fewer side effects, notably a much reduced drop in blood pressure.

[00197] In addition, both adenosine as single agent, and BIDOSINE,
advantageously affect left ventricular relaxation. FIGS. 8A and 8B show the effects of
adenosine and BIDOSINE in this experimental model on left ventricular relaxation
constant (Tau). Tau (left ventricular relaxation constant) is a parameter for relaxation.
Tau is less load-dependent than dP/dt,,,. The data demonstrate that adenosine at
adenosine max and BIDOSINE (adenosine at half adenosine max, A:I ratio of 1:5) both
increase ejection fraction and stimulate systolic function, and also improve diastolic
function. The data further show that BIDOSINE performs slightly better than adenosine.
Specifically, Tau is significantly shorter after adenosine and BIDOSINE compared with
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[00183] In particular, coronary blood flow was
observed to go from50.7 cns/sec at the initial base

wo 20ve/11984.29. 5 cns/ sec with adenosi ne adm ni st BCBEPAS7/602905
single agent, and from 57.8 at the second baseline, to
145.5 cns/sec, with continuous i.v. infusion of
Bl DOSI NE. [00184] Coronary output w th Bl DOSI NE

bhRBAE (ANOVRS pég.rg)gilﬁh"h@%h%{agg% 346 %9%35&%@% a@d%lﬁ@m is

agent (4943) above el i ne. ystol1c,
cainpatablei dhasrearsahatdotlepriodiictbimpdvp rasstios. dasrrendeappears

significan r i.th enosi ne th i th Bl DOSI NE
ct"_ﬁ)‘?ﬁfs&i tﬁf&ff{%\@fﬁ%y&ﬁﬁg st 5FF d2DIF 3§§ﬂ% (SerepiEaaped by the
1§ddgdygéh<fa'se§/ by dPARLS,, With BIISSING R/ ik REs YD ol dadRlgNenditions
[00187] Central venous pressure showed no difference.
thapoie®isingeart rate increased slightly, but

significantly nore with BIDOSINE. [001 89] dP/dtmax

showed no difference. [00190] dP/dtm n worsened
significantly nore wth adenosine than w th bidosine.

[00191] NExdinpled:enBIDOHNE Pretats Regafidiondnflirastfek i

and mean pul monary ay&aydir 8&nigin he®k92] Regi onal
bl ood flows, as well as potential changes in the

di stribution of coronary flowinto different parts of

the nyocardium were also studied. This was done by

[QMI98Y a cdhemetbose of hsphulyevasde lenalyate theeeffestst dfddenosins and a
descrij.bed.in Miller |, "Developpental changes.Jn. :
coBPlahar Stirtordys fpipdeissine o AT Rene R IR Ay Teighe ratio
(BESOSINE 159[ihe&ducink drhpySiedtion %’p%fﬁ&ioﬁ)r%iﬁ@? -1t thdsé @Rgeriments, the
MIller et al, "Physiological evidence for

cHeetepf eandingods mfistanonmserosine andeo fIRIBIQSINEC:p on(thg le§ryentricular
Bepof bR ERI Ty MRt Gl dreaBor RIRTRGR! RBIn the ot

The kéysbjectiaf way tobreafinthdeBIMMOSINE beuld a¢duea depetfsion injury with
rel ation tofpirculating cat echol am nes, " ) )
eqi#ad Q& greatsr sticary B adgtpsgdminigisied agdfinge pees akifs maximally

eBletive thSSREFILIRYENt characteristics determ ne the
extent of nyocardial stunning in conscious dogs,"

P, 5 A 2 B el G Ry e o
ketameie(iealar) 50 meg/kg, entliatGiromazine (Vetranquil) 2 mg/kg, using
intramuscular injections. After oral intubation, rats were mechanically ventilated with air
(Harvard Rodent Ventilator model 683) and fixed with their left side up. A left
thoracotomy was performed via the third intercostal space, and muscles and pericardium
was carefully dissected. The LAD (left anterior descending) coronary artery was localized
using magnifying glasses, and ligated with a 6-0 non-absorbable Prolene suture just

proximal to the bifurcation of the LAD.

[00200] The coronary suture was released after 35 minutes of occlusion. During
the following 60 minutes, agents were administered continuously through the femoral
vein, using an electrical infusion pump. Rats were given either (i) adenosine at 0.1
mg/kg/min (adenosine max), (ii) adenosine at 0.05 mg/kg/min (half adenosine max) plus
inosine at 0.25 mg/kg/min, for an A:I weight ratio of 1:5; or saline. The intercostal space

was closed with a 6-0 non-absorbable Prolene suture and the skin with a 5-0 absorbable
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[00193] Briefly, colored mcrospheres were injected at
basel i ne, and after 5m nutes of adenosi ne or Bl DOSI NE
wW@evrni12986¢ at i on. At necropsy, tissue was di gesPEUEPR29d7/002905
t he nunber of col ored m crospheres per gram of wet
weight in a tissue sanple determ ned. By conparing
t hese nunbers with the nunber of m crospheres in a
vicefiguRpee sanple drawn fromthe aorta at a
predeterm ned rate, we could quantify the absolute
rate
m%@ﬂosphe?é@c%gﬁeér ?Iﬂﬁ%%tu ae%QWFE {&ﬁ%stl paeﬁgz} sdl;dg9
(basdinpparidodt pestopsrativied8e3 e net hodol ogy as for the
henmodynami ¢ paraneters. [00194] The results of the

[00262]0S PheT A BEHM R0V ¥nd- BARolR Rsigme EEDVY), ehdbdyetofic volume (ESV),
Val ues are expressed in mM/mn/g tissue (wet weight).

angdegigqtion| feactiom (Rt pottaparntiye dan X (baé@m)amdcfﬁrp@mpelﬁﬁw day 30
n sequence of
foé%ﬁe&ex&% arB%]cDon [ f%I)ll{r?s)ceon?rOE ol ﬁ%v%a&b% under baseline
condi tions; 2) under adenosine; 3) 15 m nutes
stabilization, then new neasurenents under baseline
condi ti ons; 4) measur enent s under bi dosi ne. Table 3
Regi onal bl ood flows Left véaPkid e experi nment Lvendol
Lvendo2 Lvendo3 Effadideft vaitricdlat sjetion fkactiph 3 Lvepi 4

l@g,ﬂ}__ﬂ? 8%28 204 00694 1 592 0 939 2 629 0 764 2 129
0 873 0 973 1 6950 847 1 558 1 109 2 75

| Pestpreppiivelan®o7 3 119 1 252 1 gggPestaperativedaydd 1 244 1 089
EPerado 1 89 1 662 ]EF342 1 429€ (F3VQ 256 0|&83
okder ado9 0/g»9 0 854 0o&81 0 335083 778 0 90320 9 13 loso

0%95 Heradcb7 0 636 L34

1704 T 254 |4 635 0 710 .1 386
"‘6“9 g‘%‘g—z—?s a3 1
|

1
204 t-lerac10|uu D O 837 0 62971
2

OAQM: 5 3371%9%R+ adel HN3zo04 2 £ 1825 e 2 44008 ~no hox67
T U J T \vJ TITT J =T J \V AW J e j

097 669 2 986 Her adal [®790 846 1 {884 0 761 P1749 0 9140R

0977 1 154{02214 nean|§e3812778 10363667 0. 9Ad556 2. 274kb

1 0. 785404 2. 039338, Q. 921222 [2,476556 |1 056
0.46 0.18 0.61 0.46 0.18 0.61
0.42 0.22 0.47 0.42 0.22 0.47
0.32 0.13 0.62 0.35 0.14 0.60

ADENOSINE GROUP

Post-operative day 2 Post-operative day 30

EDV 1 ESV EF EDV ESV EF

0.41 0.14 0.67 0.44 0.17 0.61
0.35 0.13 0.64 0.42 0.29 0.32
0.37 0.15 0.60 0.33 0.12 0.65
0.48 0.24 0.49 0.36 0.20 0.44
0.40 0.16 0.60 0.38 0.20 0.59
CONTROL GROUP

Post-operative day 2 Post-operative day 30

EDV ESV EF EDV ESV EF

0.40 0.23 0.42 0.50 0.25 0.50
0.47 0.23 0.51 0.43 0.29 0.31
0.34 0.16 0.55 0.05 0.03 0.25
0.42 0.10 0.77 0.33 0.10 0.70
0.45 0.22 0.53 0.39 0.25 0.36
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SD 0 194741 1 026 19 0 280895 1 298575 0 236793 1 2

1665 0 295604 1 277424 Right Ventricle RVendol RVendo2
woMendads®kvVendo4 RVepil RVepi 2 RVepi 3 RVepi 4TapdEEB2007/002905

Regi onal bl ood flows Herado4 0.748 3. 164 0.65 1 2.

111 0.621 2. 118 0.785 1.774 Herado5 0.752 1.83 1

1.142 3. 183 0.55 1.08 0.83 1.952 Herado 1.116 3.944

1.284 2.374 0.947 2.795 1.061 1.967 Herado8 0.987

2.286 1.052 2. 117 1.027 1.43Bled 085 1.374 Herado9

0.83 1.146 0.91 Bfdetsadhllef) v&ftficHaBSéction fBRtidn 527

Herado/ Ul ooo U. 9Z2Z27U. 7o 1 2. 4727 1.529 UL 957 1.075

207 1o, L042) ~ N or@71n ')or.ng A 242 91800 1 110062
L

. 1T 91 TICT A" AvA] O U, UYPU UrT 99 9. oL . O A A

030 333 4, 5P57Her adol (9580, 522 3.(944 0. 604 310286 0 662046

2.647 1.296 2.402 Heradol 2 0.71 3 2.776 1.072 1.759
0.727 2.027 0.919 1.704 nean 0.767889 2.2271 11
[00263]6667 Zh&Batd) dBMbRGLAtElthdPEntinkSs ihfrdvehodShTusidn &adenosine
. 187841 1.2 1 .2 7 .881 7 . 24 1 0.691
prgwg@?%le%%sf?a%g.og gvhge ?ﬁﬁgaitg%p?ﬁmd%é?w @ﬁgrg iSchemiic insult at it
. i : L= ot .
< Heb e R F R 05, HpRRe. 15 Blth A eritnbute that
cdntineotsanfiisithf aBloDbShdiieniof edersms af halfiits nmmiBalB2atfective dose
/L mn/g, at eli.ne to 2.270. Sinmilar increases are. .
W%g&swgitiar}:{ % Velg trag? RLQV elﬁﬂmpéﬁqbg%pmt%non ejection fraction
60035 Oftd @nftbl Bfdup 2j¥R6E FRERIICHIaSdotNARNENgREar di al
vasodilatation In the left ventricle, but not in the
i t ven i . b i . .
098, Ne *{ﬁ%&k@vg{ e?ﬁgvgggeﬁegﬁgg ?Jé%lt‘tss qgﬁﬁgéb égﬁ’gﬁdﬁ“hem‘a’ and with
the additiph af atfurther BIDOS INEpxperemepabgrasp.hdbaBIYOSHNE somposition

wever.,. BlL.DOSI NE provid t.he ef f ect i f r. .
rog hisA G ! SoUGOABI S RieH Mt s Db melganin (1/10 it
siﬁél@%%éﬂt SnaxiBlPiedtive @Q%&Wiﬁﬂnogﬁé D.28HRNAFINE f&San A:I weight

single agent, ‘and BI DOSI NE, advant ageously affect |eft

rajet 1i20ul ar rel axation. FIGS. 8A and 8B show the
effects of adenosine and BIDOSINE in this experinental
(060208 on Peliminaptesutts (xS peelganmi) o6 thic omstimgnstudiTang)given in

T %J 31(4%?%\%/, r%ﬁ?rttllrnlgfélggl( 3{) ipé%'_i?c %}niia? rnesgl?sr.] SAl%l?otl)ghis?ati%tical significance
has not yet been reached, there is surprisingly a clear trend in favor of BIDOSINE 1:20
over adenosine alone and BIDOSINE 1:5 (adenosine 0.05 mg/kg/min plus inosine at 0.25
mg/kg/min) with left ventricular EF (LVEF) respectively at 69%, 45% and 34%.

Table 5
GROUP EDV ESV LVEF
BIDOSINE 1 :20 0.49 0.15 0.69
BIDOSINE 1 :5 0.58 0.39 0.34
ADENOSINE 0.47 0.26 0.45

Example 4: BIDOSINE Effects on Spinal Cord Injury In Rats
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Tau is | ess | oad-dependent than dP/dtnmn. The data

denonstrate that adenosi ne at adenosi ne max and
WwW@kaOSIMEs (adenosi ne at hal f adenosi ne nmax, A: PCT/BP1007/002905

of 1:5) both increase ejection fraction and stinul ate

systolic function, and al so inprove diastolic

function. The data further show that Bl DOSI NE perfornms

(00208t | Y PRIAGSS st} AMRNRRSasciR@ed it abhi B?%ﬁpcdré injury

significantly shorter after adenosine and
(Mdirpaveedtnwinstibtad Sat nac oMkOWRipceNtGddprs tﬂiﬂeng: teamghisability is a
Tau ade INE i s conparable. This
sqgggc}gyfiﬁgquewmw&lg%w@%%r ove rel axation. This

d bed by
oEpH 1 P REE Ebipsastahd p%e%étgﬁg%%z%e okt epassishe
né&@&o%f;@@g@é&syopfo T Mt BEdAHRLNE llafme?guk $9) infusion
tlons t ﬁ

f'ect on Oadlng con an adenosli ne.
OGBHBDW NE Ppmbmsomeﬁmehusn@mt Q. ﬁimgﬂ(g/ﬂwﬁme(half adenosme max)

di th 00198 h
R ERia) O 8 6P i Do itneeiehrats of b DR EGdigisration
wés EHPiredtd é?fén@sfln@@ﬁﬁﬁéﬁk@ﬁmﬁﬁtadﬂﬁlugte%%%'nﬁﬁuﬁ)i)V infusion
wi th inosine (at a wei ght ratio) (BIDOSIN

frgms)nrty ta spxéyl odnyigs @ﬁergﬁh@nﬂn‘w i(onl ¥ iowech gmuph Asn pcmrt;ols Iargroup of

am F’s 8% ié er éerlr\?fﬁit L %Q ! he%{:ﬁ%lﬁn §¥ %aﬁ%?hlgfﬁrgg tsstartmgufd min after the

mYlﬁ‘Qt The pbt@hnaj rRatdptedthRGfcoNof(thE LoBsdas sLsaRAtByer
creation of |left nyocardial ischema in the rat. The

P%@Vméﬂﬂ eriouy belgraorabstydies-fy that Bl DOSI NE coul d reduce
eperfusion injury with equal or greater efficacy than
[09a osi nelm@mwxmemedtsa@e ahsiotigpmbaigemodeltofiisohemia was chosen

L Y TN R E T

arMislicniie nﬁsﬁlltk €I1haIﬂShBt%t}(rKﬁlbah@fn)od51Q1a|§@l/1d<ﬂivaﬂtrd§es of (i) causing a
acepronazine (Vetranquil) 2 nmg/ kg, using intranuscul ar

PSRRI fRf7d ischemiarwigh Eaperfhgiom Afoce¥es that moygepestectly mimics the

o{EHORLEA S T L, SRS g v

ofurvodsitisfite. tVMoreacat theyosstion o€ tfedesionl cati be telbieictddi to Grecise regions

(Bt 51 BT retaraee e IPRECAES ] GHRE sk php xenon [amp conveyed

byIR6&46 srlﬁ)thg 9619&@({ Vel?é'bgﬁ rs}fe Wgfie lrpﬁﬂtioﬁqgg&%xﬂ%d over the
magni fyi ng gl asses, and ligated wt _
travshecantstorssh birdacerod It}mrearwbtah taminaes t Thy greemhghtt(66@ tvm) induces the
exmtatlij(;ncc?it thg gre%louspy injec eAPd dye (Rose Bengal) present in the spinal cord
microvasculature. The resultant photochemical reaction releases non-radical reactive
oxygen species which damage the endothelium of medullary vessels and induce platelet

aggregation and thrombosis in the microvasculature.

[00209] Results are summarized in FIGS. 9 - 11, which demonstrate that
BIDOSINE 1:5 equals adenosine at day 10 post-injury (D10) for all tested functions, and
does better than adenosine for recovery of bladder function. In addition, the rate of
recovery from days D4 to D10 is faster with BIDOSINE. BIDOSINE hastens the
behavioral recovery in a rat model of spinal cord ischemia, with results equivalent on

multiple tests to adenosine effects at 0.1mg/kg/min. Results are shown to day 10 post-
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[ 00200] The coronary suture was rel eased after 35
m nutes of occlusion. During the foll ow ng 60 m nutes,
wagentnsser e adm ni stered conti nuously throughP@EP2007/002905
fenoral vein, using an electrical infusion punp. Rats
were given either (i) adenosine at 0.1 ng/kg/ mn
(adenosine max), (ii) adenosine at 0.05 ng/kg/mn
inéu.h?.l f adenosi ne max) plus inosine at 0.25 ng/ kg/ m n,
or an Al weight ratio of 1:5; or saline. The

[O'Fg?i (ﬁr COST RIS RACS e9@@ﬁ0\9 Ig%ﬁﬁg &%4]9%315@%9 td3P (Fléib §R5,qgatn%d plane

ene suture and t

test(F0G 2R), edd GriylInasigatioe(FIG0OCN 1S{atiitdatle aigghi fagnaipiprovements
st udi es vvere per f ormed at ]gf?%toperatlve d%{s
O‘Pﬁﬁ%r‘? &) %‘H‘Séfﬁte d%%’-’ﬁé? (}%m@&if @PUOP %quAB‘EIEPaYGd to

co%tr%% %/ u,gb glg%m‘NEI(?é léﬂfne( y r}%}@@ﬁ@ 6®1), with both

vol ej ection fraction
aq@oesintpm(th@Sﬂé@. 2 (baseline) and at postoperative
day 30 for the adenosine, BIDOSINE, and contr ol
[002Hd]i ne) BIGBIASA -TEIB shodv fhiaf BUDOSINE |1 &f (adsteysinei € 0l08mgk g/min,
on fracti onTabI e 4 Effects on left ventricular e
63@%4689819? Ak Wh (espis st 0PRangke/minb hasiens the ectumat

p@ﬁggdtepaeysm&mﬁe@@ivsega%gﬁa1%§w§a&emﬁé RG0SR D oReLY o

on fraction m ni st ered 1| nmedi ter

' em c l,t
OPEPEIST o R 0Bl B SR Bl SR e
twichady ATV A P00 Nfdéfionstraingah 4 BIDITBINE uskths asdemasibieider
at half its maximally effective dose with inosine at a
fuﬂ!"%"%ﬁer\ﬁ%‘i“@’rﬁorﬁi HYPY- provi de conparabl e protection
02) ection fraction 60%. The control group ejection
[002BYt i on Ehe dmgldggouﬁ@tmtﬂiptycongwoqsoogmf]mcmgf adenosine alone at

SR TRl SRR B bl ARSI st
fotlsieup comsistintlgFeealed BhastEl 1B(§’Bb\Nﬁlm BPORihétor) sbiory Midreflex
addi ti onal grou m@n‘ﬁ{%sed adenosi ne, adm ni stered at

sceyeiRHIeIRY MY gEqupgomPaERSrie theaathersy Thus, at day 10
(RS o) SRS AL LA s o o
witke thegﬁdenqzs)naﬁc_:atlmlst drgoiimg cetrsel pf scevayy vegeests tHatlteatnignt with
Bﬁf#%ﬁfr%ﬁ&ﬂng%ﬁ egg ép él%iuf Irgélﬁlgg)erc%eathre ncltlonahty of the spared
tissue, and leads to faster rates of behavioral recovery (in particular for the bladder
function). Additionally, analysis of the motor and the sensory score curves suggests that

at longer time follow-up times, treatment with BIDOSINE for 60 minutes after the injury

might be more beneficial than the early treatment with adenosine.

[00214] All publications, patents, patent applications and other documents cited in
this application are hereby incorporated by reference in their entireties for all purposes to
the same extent as if each individual publication, patent, patent application or other

document were individually indicated to be incorporated by reference for all purposes.

[00215] While various specific embodiments have been illustrated and described, it

will be appreciated that various changes can be made without departing from the spirit
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has not yet been reached, there is surprisingly a
clear trend in favor of BIDOSINE 1:20 over adenosine
wa@benai1zsed Bl DOSI NE 1: 5 (adenosi ne 0. 05 ng/ kg/ PETEPL00%002905
inosine at 0.25 ng/kg/mn) with left ventricular EF
(LVEF) respectively at 69% 45% and 34% Exanple 4 :
BI DOSINE Ef fects on Spinal Cord Injury In Rats[00206]
aﬁyg%bggﬁﬂ@quhggn@j the microvascul ature after acute
spinal cord injury (SCI) have denonstrated that one of
the main contributors to long-termdisability is a
secondary di sorder of the mcrocirculation. [00207]
The objective of the present study was to evaluate the
potential neuroprotective effects of 30 m nute and 60
m nut e continuous intravenous (i.v.) infusion of
BIDOSI NE 1:5, a conbination of adenosine at
0.05nmg/ kg/ m n (hal f adenosi ne max) w th inosine at
0.25nmg/ kg/ mn, for an A'l weight ratio of 1:5.
Bl DOSI NE adm ni strati on was conpared to adenosi ne
(O Inmy/kg/ mn), adm nistered by continuous i.v.
infusion fromthirty to sixty mnutes after the injury
(n=13 in each group). As controls, a group of animals
(n=l 1) received a 60-mn |V perfusion of saline
solution starting 30 mn after the injury. The
potential neuroprotective effect of the conpound was
eval uated by perform ng various behavioral studies.
[00208] In these experinents, the photothronbotic
nodel of ischem a was chosen over the occlusion node
(aortic clanp), since it better reproduces the
pat hophysi ol ogy of an ischemi c insult. The
phot ot hronboti ¢ nodel has the advantages of (i)
causi ng a permanent focal ischema with reperfusion
processes that nore perfectly mmcs the
pat hophysi ol ogi cal conditions observed in clinics, and
(ii) affecting a controlled volune of nervous tissue.
Mor eover, the location of the | esion can be restricted
to precise regions (three to four nmetaners). The
injury is created using a beam of a xenon | anp
conveyed by fiberoptics on the selected vertebra
site. The irradiation is perfornmed over the
transl ucent dorsal surface of the vertebral |am nae.
The green |light (560 run) induces the excitation of
the previously injected dye (Rose Bengal ) present in
the spinal cord m crovascul ature. The resultant
phot ochem cal reaction rel eases non-radical reactive
oxygen speci es whi ch damage the endot hel i um of
medul  ary vessel s and i nduce pl atel et
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aggregation and thronbosis in the m crovascul ature.

[00209] Results are summarized in FIGS. 9 - 11, which
waeletwonsos@t e t hat Bl DOSI NE 1: 5 equal s adenosi nECHEPIIAY002905

10 post-injury (DO for all tested functions, and

does better than adenosine for recovery of bl adder

function hi addition, the rate of recovery from days
wWMATas QA INEDast er with Bl DOSI NE. BI DOSI NE hast ens

t he behavioral recovery in a rat nodel of spinal cord

ischema, wth results equivalent on nultiple tests to

adenosi ne effects at 0.1ng/kg/ mn. Results are shown

to day 10 ,pgstinj ury., [0021 FIGS. 9A - 9C show. . .

esutt s of BBl bR bbn FpprisigRpdentiin® At jposine inan
adunasife irsine(Wdiht rHR) of abodt (31itd abanigzd.i on (FIG 90).

Statistically significant inprovenents over control

are denonstrated in gross and fine notor functional

out conmes, conpared to controls (n=12/group) (Bl DOSINE

vs. saling, -\ 10S|

and B posy e Bts R eSS ey thk AR e 3B TSRS an
adshBDOBe: Mosihe5vdi gldeais o fwboat 1:0.t603botix® i n, hal f

adenosi ne max, with inosine at 0.25 ng/kg/mn),

hastens the return of proprioception, with results

equi val ent to adenosine effects at 0.1 ng/kg/ m n.

[00232] Firfe pﬂmemaﬁ@nﬂ;dgam%bmng B8edem 1 WG&hichRhe ratio is

(BI'DOSI NE vs. saline, two way ANOVA pO Od),
abpaibrst rati ng that BI DOSI NE hastens return of bl adder

function after spinal cord injury. [00213] The data

denonstrate that continuous i.v. infusion of adenosine

al one at adenosi ne max dosage provi ded best efficacy

unt i 4. dayTHe phionwrvartical doenpgaghami aotaddirfeablctaimup in which the ratio is

consistently reveal ed a faster inprovenent of the
abr?b‘fé)?,m@gﬂ‘étolﬁ?f and reflex scores in the 60 ninute

Bl DOSI NE group conpared to the others. Thus, at day 10

(D10),animals in this group reached scores that were

very conparable to those obtained with the adenosi ne

t r ead.ment Thahhamarensicalowompwsiionrascadingyto siagmess is whivhithe ratio is
agrg?gpent with BIDOSINE for 60 m nutes after the

nsul't may i nprove the functionality of the spared
tissue, and leads to faster rates of behavioral
recovery (in particular for the bladder function).

Addi tionally, analysis of the notor and the sensory .
scor® cur VB&rhaggedttisak gogpposition according to claim 4, in which the ratio

about is 1:5.

7. The pharmaceutical composition according to claim 2, in which the ratio

about 1s 10:1.

8. The pharmaceutical composition according to claim 2, in which the ratio

abouts 7:1 to about 4:1.

9. The pharmaceutical composition according to any one of claims 1 -8, in
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at longer tinme followup tines, treatnment with

BIDOSINE for 60 mnutes after the injury m ght be nore
wheeefiizs@l than the early treatnent w th adenpSI/ER2007/002905

[00214] Al publications, patents, patent applications

and ot her docunents cited in this application are

hereby incorporated by reference in their entireties
whith (Rd bhPHEPARRE! dothgodRion 38 8uib1eSB} iddvidousantta-atrial, or intra-

I ndi vidual publication, patent, patent application or
argariémfdoeunent were individually indicated to be

i ncorporated by reference for all purposes. [00215]

Wi |l e various specific enbodi ments have been

illustrated and described, it will be appreciated that

vari pgis CiTae gram@séutRel s sionebdrddna iclding, Whersil Béenosine

spiritand scope of the invention(s). T IS CLAI MED
andgnogine memﬁgqenh@@gpq:@matl@m@gblpif@rnmggyﬁmopg pqifglmstratlon at an

s FAFREE L5gBRe b PG E ol DRSPS BEEL AT O

2@0NPORE/MiiAN conpri sing adenosine and inosine in an
adenosi ne:inosine weight ratio of about 1:1 to about
20:1. 3. The pharmaceutical conposition according to
claim1, in which the ratio is about 1:1. 4. The

phar ppceut Li d rRAE&gi Mol whiefein adenosi
e
aphiapsiae engtirestht Ateopositiations sctebledonigtravenouspdmiistiation at an

ich the ratio,i boyt 1:4. 6. The . pharmacept .
e 0RT0 Vg At 668 o e kg Birkind osip A BREE FRF RS 2 ug/eg/min.
about is 1:5. 7. The pharnaceutical conposition
according to claim2, in which the ratio about is
10:1. 8. The pharmaceutical conposition according tq
cl ai B2, [The phararcewisal eampresiissaccoiding torlaig Hpeempusing
p . nar . r . .
oshysiy o GBRPHTRGRU s SOTRRCIEL AL BRSR Ak Qid ™ an
adeD6¥iAe dbdaga rats of LO-Baklgk dmin amdt amsiviesineidosagatataofiz0l-al |
or intra arterial infusion. 10. The pharnaceuti cal
6 nEkgMiNon according to claim9, wherein adenosine

13. The pharmaceutical composition according to claim 10, comprising
adenosine and inosine at concentrations suitable for intravenous administration at an

adenosine dosage rate of 50-70 pg/kg/min and an inosine dosage rate of 10 -

35 ug/kg/min.

14. The pharmaceutical composition according to claim 9, comprising
adenosine and inosine at concentrations suitable for intra-arterial administration at an

adenosine dosage rate of 20-45 pg/min and an inosine dosage rate of 40-100 pg/min.

15. The pharmaceutical composition according to any one of claims 1 - 14,

wherein the concentration of adenosine is about 0.5 to 4 mg/ml.

-51-



and inosine are present at concentrations suitable for

i ntravenous adm ni stration at an adenosi ne dosage rate
wW®£001012080 ng/ kg/ m n and i nosi ne dosage rate oPCI/BP2007/002905

2000 ng/kg/ mn. 11. The pharmaceuti cal conposition

according to claim10, wherein adenosi ne and i nosine

are present at concentrations suitable for intravenous

adm ni stration at an adenosi ne dosage rate of 35-70

nmg/ kg/ m n and inosine dosage rate of 35-350 ng/kg/mn.

12. fge phar gkéu%i%hl compRftion o aBorBingb . diq i 1%°w%' ;% i[the

10, conprising adenosi ne Cent rat
cdideritedion offCHdehdsﬁllﬂéii\s%BOlhlﬂ).ﬁﬂfEhﬂl.St ration at an

adenosi ne dosage rate of 10-30 ng/kg/ mn and an

i nosi ne dosage rate of 200- 600 ng/kg/mn. 13. The

pharmaceutical conposition according to claim 10,

conp{j.sin [

Ui Tl o R A e DA B AR REE PR, RhSrein the
cadentugione®f dulsagmeng mtabowfl BEMTIO ny/ kg/ mi n and an

i nosi ne dosage rate of 10 - 35 ng/kg/mn. 14. The

phar maceuti cal conposition according to claim9,

conpri sing adenosine and inosine at concentrations

sui t gl e TR phdtinaderdichiedonilosAIdNI a0 SiHinglth @it SaWherein the

adenosi ne dosage rate of 20-45 ng/ m n and an inosine
caneertpsion of adgfosug 9 dusgd/me/ml. 15. The phar maceuti ca

conposition according to any one of clains 1 - 14,

wherein the concentration of adenosine is about 0.5 to

4 ng/ M .16. The pharnaceutical conposition according

to cl@ai mTIhe plwlmraeéunicHanmsitfmntabadrﬂmg tokladdidoshaein the

about 0.5 / har maceuti cal conposition
C%E‘Ha&ow’fggef&%eﬁﬁ i@ut glﬁgg/gﬁ n the concentration of
adenosine is about 1 ng/m . 18. The pharnaceutica
conmposition according to claim 15, wherein the
concentration of adenosine is about 3 ng/m . 19. The
phar #aceuThepharmeaptishk doprpoaitivoradierdingdo clagnrh31 Wherein the

cafghriasT BB AT et ERINTT on Sccording to

claim 15, wherein the

21. The pharmaceutical composition according to claim 20, wherein the

concentration of inosine is about 0.3 to about 0.4 mg/ml.

22.  The pharmaceutical composition according to claim 20, wherein the

concentration of inosine is about 3 to about 4 mg/ml.

23.  The pharmaceutical composition according to claim 20, wherein the

concentration of inosine is about 6 to about 8 mg/ml.

24.  The pharmaceutical composition according to claim 20, wherein the

concentration of inosine is about 9 mg/ml.
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concentration of inosine is about 0.3 to about 20
mg/ M. 2 1. The pharmaceutical conposition according

wo eoochg9se 20, wherein the concentrati on of i NnOBCTEP1087/002905
about 0.3 to about 0.4 ng/m . 22. The pharnaceutica
conposition according to claim 20, wherein the
concentration of inosine is about 3 to about 4 ng/m.
23. The pharnmaceutical conposition according to claim
20, wherein the concentration of inosine is about 6 to

L e e S R

comgestai@niod imd3ittis Ibo@/10imgml. The phar rraceut i cal

conposition according to claim 20, wherein the

concentration of inosine is about 10 ng/m . 26. The

pharmaceutical conposition according to claim 20,

wher gt n j j :

ot e 23 R AREE Ol A ALl © SRR, Mcrein e
caicantrat®@,of whnsmeiis abhdie 12emgenht rati on of inosine is

about 15 ng/m . 28. The pharnaceutical conposition

according to claim 20, wherein the concentration of

i nosine is about 18 to about 20 ng/m . 29. A unit dose

cont2j ni mge éhﬁkﬂacgutrcaﬁ&) os@tfont fe@ordiE0 T dimOID, wherein the

according to any one of ains 1, 4 -6, 9 - 11, 15,
corgentoatign@f mpsineigabapty e1r5e1|“ﬂﬁ/mlhe conposition is a

sterile, nonpyrogenic, fluid. 30. The unit dose of

claim?29 containing about 5 m. 31. The unit dose of

claim29 containing about 10 m. 32. The unit dose of

cl ai 28.29 Thmpl&drmiam@t'mbkndﬁnpb!ﬁitiﬂin acG@'}ding toclaim@®9s eherein the

cont ai ni ng. about 750 of t conposition

C%ETSF*’&‘PHQ’?WS’SHWS BRI o8 ‘GI"QPH%ZO.Lm .7 .13 15 - 28,

wherein the conposition is a sterlle nonpyr ogeni c,

fluid.34. The unit dose of claim 33 containing about

250 m of sterile fluid. 35. The unit dose of claim33

cont 23-ni né vabclese sQUaixinggbout &r BP elfof uhmk:onawsition agcording to any

one otjpcg%rél:s)ré h{l) h@ od;g ﬁi L? % écl 9Satndels4'lS 28e§vthlerne%1 the composmon is a sterile,
nonpyrogenic, fluid.

30. The unit dose of claim 29 containing about 5 ml.
31. The unit dose of claim 29 containing about 10 ml.
32.  The unit dose of claim 29 containing about 15 ml.

33. A unit dose containing about 200 - 750 ml of the composition according to
any one of claims 1 -3, 7 -13, 15 - 28, wherein the composition is a sterile, nonpyrogenic,

fluid.
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concurrently adm ni stering adenosi ne and inosine to
i nduce the pharnacol ogi c stress, wherein adenosi ne and

WO p@3ilmds@ar e adm ni stered i n an adenosi ne: i NOSPEBEPADT/@02905
of about 1: 1 to about 1:20. 37. The nethod of claim
36, wherein adenosine and i nosine are adm ni stered by
i ntravenous i nfusion. 38. The nethod of claim 37,
V\,herga4 n agrOesit H@se%“éla‘uﬂ%‘ dORtahif %%t@'S@%ﬂF&Qte?ﬂe fluid.
i ntravenous 1 nfusion of a conp03|§|on conpri sing
adenosi ne and i nosine in an adenosi ne:inosine ratio of
about 1:1 to about 1'20 39. The net hod of cIain138
whergin t |ne ratio
The ot nodfe ARERSR At moR R bk ol SRR o biofite e
ratio is about 1:5. 4 1. The nethod of any one of
clainse 36 - 40, wherein adenosine is infused at |ess
t han_about 140 /kg/min. 42, The nethod of claim4l,
wher#8-n aHehwsthed of §h¢wa&g@al<=a%treﬁﬁoteﬁtmge therEpraysaant yemprising:
ng/ kg/ mn. 43. The nmethod of any one of clains 36 -
42, sivepeentlyaamostiarmgadangsimesAnddnegige edndyredhephaimacologic
contlnuousl for a.periaod of . at

strleﬁs whe{cﬂg 8 1}051&1'(3 é'm%n}&?me V%eezrl%mlﬁust%{gﬁ ng gn zgaenﬁ%]lng 1no%1ne ratlo of

abdiel adoiabcgtlezeed continuously for a period of greater
than 2 mnutes but |ess than 6 m nutes. 45. A nethod

of pharnacol ogi c stress testing, the nethod
conprising: concurrently adni nistering adenosine and
i nosgne tond RAWGCE o laf’aﬁrﬁ%%olvggﬂe& adeh8Sife aBb&hE are administered
adenosi ne and 1 nosine are admnistered In an
byahtraegione infnosn.ne rati o of about 1:1 to about 1:20
and assessing one or nore paraneters of cardiac
function during or after the infusion. 46. The nethod
of claim36 or 45, wherein the assessnent of cardi ac
funcig.on TREMeBRE ofSRIMAMR70RAeRIn MRNBsiheEMNINAIAS are administered
sel ected fromthe group conS|st|ng of :
byingrayeroea e on aﬁﬁyommmwew&m%mwd inosine in an
o FERS1R0aL (AENAUBRNYa § BEEE 1ehrensi onal echogr aphy.
: ing, planar (conventional)
SC|nt|graphy, S|ngle photon em ssi on conput ed
t onography (SPECT), dynam c single

39, The method of claim 38, wherein the adenosine:inosine ratio is about 1:4.
40. The method of claim 38, wherein the adenosine:inosine ratio is about 1:5.
41. The method of any one of claims 36 - 40, wherein adenosine is infused at

less than about 140 pg/kg/min.

42, The method of claim 41, wherein adenosine is infused at no more than
about 70 pg/kg/min.
43. The method of any one of claims 36 - 42, wherein adenosine and inosine

are administered continuously for a period of at least 2 minutes.
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phot on em ssion conputed tonography, positron em ssion

t onogr aphy (PET), first pass radi onuclide angi ography,
weewi1i3sé um r adi onucl i de angi ography, nucl ear POBBPBDT/002905

resonance (NWVR) imaging, perfusion contrast

echocar di ography, digital subtraction angi ography

(DSA), and ultrafast x-ray conputed tonography (CI NE

CT). 47. The method of claim45, wherein the

assessnment is performed by SPECT. 48. The net hod of

cl ai gy 45, S&e

30" ABior SO Eiedd JrdRuASEE SRR pdhoBRE L IR ird aninistered
cominubysly fdia peeiold od gecarsp thami N@inaekbulilek @ianomaiutdseast

a first concurrent parenteral infusion of adenosine

and inosine during or follow ng an acute cardi ac

i schem c event, wherein the adenosi ne andi nosi ne are

i nfuged ap n%‘théti bf {)ﬁ'atrhﬁc&lB%h iRRes tdstingt Qle%’é%H&d éorﬁ&s%g

of about 1:1 to 20: e nmethod of claim4

! 0 0 S by s

whbeireadenasdrnasl inesiae drel adaghideral i@ anrddesesihe: inosine ratio of about 1:1
pharnac utical conposition according to any one of
tcgbeihk 29 and14. 52 The nethod of any one of clains 49
- 50, wherein adenosine and inosjne are infused
i Nt r BSFEIHIESINE. OrBERre PREAMAEArh o ficasdliae fenckioB Auring eF after the infusion.
adenosine is infused at a rate of |ess than about 140
ng/ kg/ mn. 54. The nmethod of claim 53, wherein
adenosine is infused at a rate of |ess than about 80
ng/ kgé.m nThé methiddeofrobtitadd @f4S¢ vhkereibthe aﬂtwsmd:m of cardiac function

a enosine. is infused at ar of about 35 -
Ry P 9f ong @ mpie techRIAHes ecada‘{f?ﬂl 4he STQHR F%‘P%‘Ptmg of:

el@&%lﬁ?dlafrabl%g} 'M'frrﬂﬁi%@cl%grg)}fyatﬁo afm&aRRkI é'e@ograﬁﬁ)y three

ng/ kg/ mn he net ho clainms 49 an wherein
dinmansional dchogmaphys echatloppleracardue lmsgmgml@nam;tmrg’yﬁmwal)

siigranty Srel thofae S3HAR sompRed gt RPRCTIHMRil Single

photon emission computed tomography, positron emission tomography (PET), first pass
radionuclide angiography, equilibrium radionuclide angiography, nuclear magnetic
resonance (NMR) imaging, perfusion contrast echocardiography, digital subtraction

angiography (DSA), and ultrafast x-ray computed tomography (CINE CT).
47. The method of claim 45, wherein the assessment is performed by SPECT.
48. The method of claim 45, wherein the assessment is performed by PET.

49 A method of treating post-ischemic myocardial injury, the method

comprising:

administering at least a first concurrent parenteral infusion of adenosine and

inosine during or following an acute cardiac ischemic event, wherein the adenosine and
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59. The nethod of clainms 49 and 52, wherein inosine is

infused at a rate of 10- 30 ng/kg/mn. 60 The nethod
w@booany29ene of clainms 49 - 59, wherein the firBCT/EP2007/002905

parenteral infusion is begun within 6 hours of onset

of acute ischema. 6 1.. The nethod of any one of

clains 49-59 further conprising at |east a second
nﬁ@ﬂ@%&ﬁ%ﬂke@ﬁ{ﬁﬁAQGﬁﬁobﬁﬂkﬁtPﬁtSEb&QQWﬁﬁbPSfﬁﬁﬁil1t0201

I nosi ne, wherein adenosine and inosine are infused at

an A'l ratio of about 1:1 to about 1:20 or of about

1:1 to 20: 1. 62. The nethod of any one of cl ains

49- 6 mh ein nfusj Qn I s ast . 3 t .
dur aPon TSR A, Whelcth fis BhisiMincReT B flocaraia
irgavtieal or peri pheral nervous system the nethod
conprising: admnistering at |least a first concurrent
parenteral infusion of adenosine and inosine during or
following an acute injury to the central or periphera
nerveys s Whe
ot udka o e e VECP 4ot ARHSY MR AR S erapl A ficRine ar
infiised o & phirniactwticaboarhp@itionlacc6rdlinglioanywnb of clafme l a |l m
63, wherein the injury is an acute injury of the
spinal cord. 65. The nethod of claim 63, wherein the
injury is a stroke.66. The nethod of any one of clains
63 - 585, WHEhRtbAHANODHEBT Safind 4PS 50\ 8vIRk&in laBéné3RR ahB inosine
a pharnmaceutical conposition accordlng to any one of
ars|ipfused intravenpuslg7. The net hod of any one of clainms 63
- 65 wherein adenosine and i nosine are infused
i ntravenously. 68. The nmethod of claim63, wherein
adenosine is infused at a rate of |ess than about 80
ng/ k§2.m nThé thethiddeo frodimag?, ofherdimbhdenosine vwhiafised at a rate of less than
adenosine is infused at a rate of 35- 70ng/kg/mn. 70.
aboé 1 AR H#BEE B ¢l ai m 63, wherein inosine is infused at
35-70ng/ kg/ mn. 7 1. The nethod of claim 63, wherein
inosine is infused at 10-210ngy/ kg/ m n.

54, The method of claim 53, wherein adenosine is infused at a rate of less than

about 80 pg/kg/min.

55. The method of claim 54, wherein adenosine is infused at a rate of about

35-70 pg/kg/min.

56.  The method of claim 54, wherein adenosine is infused at a rate of about 10

- 30 pg/kg/min.

57. The method of claims 49 and 52, wherein inosine is infused at a rate of 35

- 210 pg/kg/min.

58.  The method of claims 49 and 52, wherein inosine is infused at a rate of
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72. The nethod of any one of clainms 63 - 71, wherein
the first infusion is begun within 6 hours of onset of
waewraiiosg ury. 73. The met hod of any one of clBETEP2007/002905
63-71, further conprising at |east a second concurrent
parenteral infusion of adenosine and inosine, wherein
adenosi ne and inosine are infused at an A:l ratio of
>GRO %&%hﬁg.about 1:20 or of about 1:1 to 20: 1. 74.
The n% hod of any one of clainms 63-71, wherein each
infusion is of at least 30 mnutes duration. 75. A
nmet hod of treating acute pul nonary vascul ar

resi st an t he odc ri,sihng, adm ni.ster.i t
| castoa A Bt RAE TP BROBaP Ot SPaE PRt G fiped 4t arate of 10-
3@ hine and i nosine during or follow ng an acute
EMomh
cardrovascul ar or respiratory disorder , wherein the

adenosi ne and i nosine are infused at an Al ratio of
about 1:1 to about 1:20. 76. In a nethod of

per Cﬁ% anegs n’fep'ﬁ)'asdf léﬂ}' Gﬁ‘é of‘&%my- S HRPLA RS parenteral
t hr onbol ysI's, e | npfovenent conprising:

infighio s Yegiin wthmdehass oformsetof ava&i ischemdacurrent |y
during the angi oplasty or the thronbol ysis, wherein
adenosi ne and inosine are admnistered in an
adenosi ne:inosine ratio of about 1:1 to about 1:20 or

of apput Fhd ethod®r aty ohd of Aafi 49089 Glirth&lCoBBPisiHg at least a

cardiac output, the nethod conprising: adm nistering
seabnd eensurrantf fargtergbinfustaneaftadpeesan andahoding, (ydiepsin edenosine and

. adenosi.ne and i npsine an nosi ne: 4 Nosi raft.i
355035, RSB 4R A e Rl SRR FBARG A LR Bl 8 86
sufficient to increase cardiac output. 78. A nethod of
prophyl axi s for post-operative conplications , the
met hod conﬁrisin : adm ni sterjng adenosi ne and .i nosi ne
conc®?r ent hgmethoda838Y an¢ 9bslpingy 4210dy Whereds gach ipfygion igof at

kﬁ&3bQﬁnﬁ&%gh§ﬁ%nprocedure, during the intensive care
uni't perio erei n adenosi ne and inosine are

adnm ni stered in an adenosi ne:inosine rati o of about
1:1 to about 1:20 or of about 1: 1 to 20:1.

63. A method of treating acute injury to the central or peripheral nervous

system, the method comprising:

administering at least a first concurrent parenteral infusion of adenosine and

inosine during or following an acute injury to the central or peripheral nervous system,

wherein the adenosine and inosine are infused at an A:I ratio of about 1:1 to about

1:20 or of about 1:1 to about 20:1.

64. The method of claim 63, wherein the injury is an acute injury of the spinal

cord.

65. The method of claim 63, wherein the injury is a stroke.
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66.  The method of any one of claims 63 - 65, wherein adenosine and inosine

are infused in a pharmaceutical composition according to any one of claims 1 - 14.

67.  The method of any one of claims 63 - 65 wherein adenosine and inosine

are infused intravenously.

68. The method of claim 63, wherein adenosine is infused at a rate of less than

about 80 pug/kg/min.

69. The method of claim 63, wherein adenosine is infused at a rate of 35-

70ug/kg/min.

70. The method of claim 63, wherein inosine is infused at 35-70pg/kg/min.

71. The method of claim 63, wherein inosine is infused at 10-210pg/kg/min.

72. The method of any one of claims 63 - 71, wherein the first infusion is

begun within 6 hours of onset of acute injury.

73. The method of any one of claims 63-71, further comprising at least a
second concurrent parenteral infusion of adenosine and inosine, wherein adenosine and

inosine are infused at an A:I ratio of about 1:1 to about 1:20 or of about 1:1 to 20:1.

74.  The method of any one of claims 63-71, wherein each infusion is of at

least 30 minutes duration.

75. A method of treating acute pulmonary vascular resistance, the method
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comprising:

administering at least a first concurrent parenteral infusion of adenosine and
inosine during or following an acute cardiovascular or respiratory disorder , wherein the

adenosine and inosine are infused at an A:I ratio of about 1:1 to about 1:20.

76. In a method of percutaneous transluminal coronary angioplasty or

thrombolysis, the improvement comprising:

administering adenosine and inosine concurrently during the angioplasty or the
thrombolysis, wherein adenosine and inosine are administered in an adenosine:inosine

ratio of about 1:1 to about 1:20 or of about 1:1 to 20:1.

77. A method of increasing cardiac output, the method comprising:

administering at least a first concurrent parenteral infusion of adenosine and
inosine at an adenosine:inosine ratio of 1:1 to 1:20, in an amount and for a duration

sufficient to increase cardiac output.

78. A method of prophylaxis for post-operative complications , the method

comprising:

administering adenosine and inosine concurrently intraoperatively or shortly after
the end of the surgical procedure, during the intensive care unit period wherein adenosine
and inosine are administered in an adenosine:inosine ratio of about 1:1 to about 1:20 or of

about 1:1 to 20:1.
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