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SUMMARY OF THE INVENTION
15
This invention is directed to a pharmaceutical composition comprising a compound

having adenosine A1/A2 agonistic activity, or a pharmaceutically acceptable salt thereof, and a
sodium-hydrogen exchanger inhibitory compound, or a pharmaceutically acceptable salt thereof.
The invention is also directed to a method of providing cardioprotection in a patient in need

20  thereof comprising administering pharmaceutically effective amounts of a compound having
adenosine A1/A2 agonistic activity and a sodium-hydrogen exchanger inhibitory compound.

, DETAILED DESCRIPTION OF THE INVENTION

25 As used above, and throughout the description of the invention, the following terms,
unless otherwise indicated, shall be understood to have the following meanings:

"Patient" includes both human and other mammals.

30 “Effective amount” is meant to describe an amount of composition according to the
present invention effective in producing the desired therapeutic effect.

“Cardioprotection” means protecting against or reducing damage to the myocardium, for
example prior to, during or after an ischemic attack, during reperfusion, or prior to during or after
35  cardiac surgery.
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significant

0 starting just before reperfusion. AMP 579 alone also significantly limited infarct size (32.1 + 1.8

10 %). The combination of AMP 579 and PC showed a greater limitation of infarct size (5.5 £+ 2.7
%) compared to either PC or AMP 579 alone: In a second series of studies, the hearts were
subjected to 60 min regional ischemia followed by 3 h reperfusion. Infarct size in the control
group was 66.0 £ 4.9 %. A bolus injection of cariporide (0.5 mg/kg) 5 min prior to the onset of
1schemia significantly reduced infarct size to 41.5 £ 7.7 %. When cariporide was combined with

15 AMP 579, infarction was further limited to a markedly small size (14.2 + 4.5 %). Although there
was a trend toward protection with AMP 579 alone (45.3 + 5.4 %) it was not significant
suggesting that there is a limit to the ischemic insult against which AMP579 can protect. The
combination of AMP 579 with a bolus injection of cariporide just before reperfusion, however,
did significantly limit infarct size (31.3 £ 7.0 %). These results indicate that AMP 579°s action at

20  reperfusion can be synergistic to the protective effect conferred either by cariporide or PC.

The novel adenosine A;/A; receptor agonist AMP 579 can protect the heart from
ischemia/reperfusion injury in a variety of animal species when administered just before
reperfusion. (Smits GJ, McVey M, Cox BF, Perrone MH, Clark KL: Cardioprotective effects of
the novel adenosine A;/A; receptor agonist AMP 579 in a porcine model of myocardial

25  infarction. J Pharmacol Exp Ther 1998;286:611-618 (hereinafter, “Smits”); McVey MJ, Smits
GJ, Cox BF, Kitzen JM, Clark KL, Perrone MH: Cardiovascular pharmacology of the adenosine
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AMP 579’s protection is fundamentally different from interventions that must be given as a

pretreatment such as cariporide or ischemic preconditioning.

Cariporide, a selective inhibitor of the subtype-1 sodium-hydrogen exchanger (NHE-1), has

also been demonstrated to protect heart from ischemia/reperfusion injury in a variety of

20  experimental models (Miura T, Ogawa T, Suzuki K, Goto M, Shimamoto K: Infarct size
limitation by a new Na'-H" exchange inhibitor, Hoe 642: difference from preconditioning in the
role of protein kinase C. J Am Col Cardiol 1997;29:693-701(hereinafter, “Miura”); Scholz W,
Albus U, Counillon L, Gogelein H, Lang H-J, Linz W, Weichert A, Schélkens BA: Protective
effects of HOE642, a selective sodium-hydrogen exchange subtype 1 inhibitor, on cardiac

25  ischaemia and reperfusion. Cardiovasc Res 1995;29:260-268 (hereinafter, “Scholz”); Klein HH,
Bohle RM, Pich S, Lindert-Heimberg S, Wollenweber J, Schade-Brittinger C, Nebendahl K:
Time-dependent protection by Na*/H' exchange inhibition in a regionally ischemic, reperfused
porcine heart preparation with low residual blood flow. J Mol Cell Cardiol 1998;30:795-801
(hereinafter, “Klein”); Ito Y, Imai S, Ui G, Nakano M, Imai K, Kamiyama H, Naganuma F,

30  Matsui K, Ohashi N, Nagai R: A Na+-H+ exchange inhibitor (SM-20550) protects from
microvascular deterioration and myocardial injury after reperfusion. Eur J Pharm 1999;374:355-

366 (hereinafier, “Ito”)). Cariporide protects hearts by inhibiting an increase in intracellular



cardi onyocytes. Am JPhysi ol 2001;submtted (hereinafter Xu Ill)). Because
AMP 579 can be 15 given just before reperfusion to protect the heart, it is
r easonabl wotoa/039sex ul ate t hat the nechanism AWP 579's pr oP€TIUSON35036
fundanmentally different frominterventions that nust be given as a
pretreatnent such as cariporide or ischenmic preconditioning. Cariporide, a
sel ective_ inhibitor of the subtype-1 sodi umhydrogen exchanger (NHE-1), has
al so beefAivgephybpeguent ingagsilslas ealcivaneverippdim t?(lg e¢ieng af mepesrdiaksi on injury in

a varie f. riment al. nodels (M u T a T, ~Suzuki K,. Goto M
St margtrefiio P HaRL BRI it [P Poleyhdnd oo RN, conssit Fibsent gy
Hoe 642sch@hfid ef @ivagepdriRiopIRe Mifbiriy oNitided MdicAR thital B n8dst pFodcave whknase C.
JAm Col Cardiol 1997;29:693-701 (hereinafter, "Mura"); Scholz W Al bus U,

Couni | |@yenas aggeletasmentifGuiargR iy Buerger fiz Eigkmpgsr €h Meora], Bedniregen)J, Keos GA:

Tt e e AN A R e e e e R R e e
29: 260-Rfskatdiflli@hedid Bhn iscRihR ! precondifbRing iﬁlhb%s. ROk 8aAM 1§bs¢,f00$2519k2_526

Li ndert - Hei nberg S, Wl | enweber J, Schade-Brittinger C,_Nebendahl
Ti me- ddpewibefier, pEomany’);ddleintINaRichs, Bebledtlde Wallenbitdr gnNetendatd dgi onal | y

row  keserBat o @ion B NEHE hoRhen RERRES hdRdeRts re oo arsing hesttsg v,
| mai S, CikbulkiodNab99192-M 2 b IR hekoindfRR aLR WR}LM@ WeygdfatYRiNitick fe-gohashi

N, Nagai R A Na+-H+ exchange inhibitor (SM20550) protécts from
m ciOov dyeigthmemieaser ¢lbaspdstschaedicrappticativnall aiNg iy eatltaage mbjistof rgluces. Eur J

Pharm 1999; 374 355- 6.(hereinafter, » ")). .CaripQride protects hearts
by i nhi® a(qtﬁgeéq]pligﬁ.ci@ggévqsﬁ?ﬁﬁ@égc%q%ﬁ—éﬁ %‘%&%9%@%@%%302/ 35096 5
sodi um and subsequent intracellular calciumoverload in the setting of

nyocar di al TschesRaife@ntRRAIHUPTI N 2 fhdnbREAM WherkBy Stidshre Wt &R0 MELAGS 2
cariporide confers its protection during ischema or upon reperfusion the
maj or i tbyichepisededifeschemii angdireparfisionirarkedlyosincegrtisechéovasisindueeddiyveen as a

g] ?t real; ser(i{len(t %o%ﬁ?ad%hmr%%? (hgt?rg'y EE, Fén%ﬁlrég ﬁ, R%imM?Pf]ebon 1t?o%ge \?vitﬁ’ G oss

15  ischemia: a delay of lethal cell injury in ischemic myocardium. Circulation. 1986;74:1124-
1136). PC s triggered by substances released during short periods of ischemia, including
adenosine (Liu GS, Thornton J, Van Winkle DM, Stanley AWH, Olsson RA, Downey JM:
Protection against infarction afforded by preconditioning is mediated by A; adenosine receptors
in rabbit heart. Circulation. 1991;84:350-356(hereinafter, “Liu)), bradykinin (Goto M, Liu Y,

20 Yang X-M, Ardell JL, Cohen MV, Downey JM: Role of bradykinin in protection of ischemic
preconditioning in rabbit hearts. Circ Res 1995;77:61 1-621(hereinafter, “Goto™)) and opioids
(Schultz JEJ, Rose E, Yao Z, Gross GJ: Evidence for involvement of opioid receptors in
ischemic preconditioning in rat hearts. Am J Physiol 1995;268:H2157-H2161), which are
believed to subsequently activate protein kinase C (PKC) during a sustained ischemia (Ytrehus

25 K, Liu'Y, Downey JM: Preconditioning protects ischemic rabbit heart by protein kinase C
activation. Am.J Physiol. 1994;266:H1145-H1152 (hereinafter, “Ytrehus™); Weinbrenner C, Liu
G-S, Cohen MV, Downey JM: Phosphorylation of tyrosine 182 of p38 mitogen-activated protein
kinase correlates with the protection of preconditioning in the rabbit heart. J Mol Cell Cardiol
1997;29:2383-2391). The events happening downstream of PKC have not yet been well

30  clarified. By definition PC must be given as a pretreatment in order to protect.
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15 Pharmaceutically acceptable salts within the scope of the invention include those derived from
mineral acids and organic acids, and include hydrohalides, e.g. hydrochlorides and
hydrobromides, sulfates, phosphates, nitrates, sulfamates, acetates, citrates, lactates, tartrates,
malonates, oxalates, salicylates, propionates, succinates, fumarates, maleates,
methylene-bis-b-hydroxynaphthoates, gentisates, isethionates, di-p-toluoyltartrates,

20  methane-sulfonates, ethanesulfonates, benzenesulfonates, p-toluenesulfonates,

cyclohexylsulfamates and quinates.

Materials and methods
This study was performed in accordance with The Guide for the Care and Use of
25 Laboratory Animals (National Academy Press, Washington, DC, 1996).
Surgical preparation
New Zealand White rabbits of either sex weighing 2.0-2.5 kg were anesthetized with
pentobarbital (30 mg/kg iv), intubated through a tracheotomy, and ventilated with 100% oxygen

via a positive pressure respirator (MD industries, Mobile, AL). The ventilation rate and tidal
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Nht eri °8IHR psa@nce of cyanosis. Reperfusion was achieved by releasing the snare and was

10 confirmed by visible hyperemia on the ventricular surface.

After 3 h of reperfusion, the rabbit was given an overdose of pentobarbital and the heart
was quickly removed from the chest, mounted on a Langendorff apparatus, and perfused with
saline to wash out blood. Then the coronary artery was reoccluded, and 1 ml of 0.25 %
fluorescent polymer microspheres (2-9 pm diameter, Duke Scientific Corp, Palo Alto, CA) were

15 infused into the perfusate to demarcate the risk zone as the area of tissue without fluorescence.
The heart was weighed, frozen, and cut into 2.5-mm-thick slices. The slices were incubated in
1% triphenyltetrazolium chloride (TTC) in sodium phosphate buffer at 37 °C for 20 min. The
slices were immersed in 10% formalin to enhance the contrast between stained (viable) and
unstained (necrotic) tissue and then squeezed between glass plates spaced exactly 2 mm apart.

20  The myocardium at risk was identified by illuminating the slices with ultraviolet light. The
infarcted and risk zone areas were traced on a clear acetate sheet and quantified with planimetry

by an investigator blinded to the treatment. The areas were converted into volumes by

multiplying the areas by slice thickness. Infarct size is expressed as a percentage of the risk zone.
Experimental protocols

25 45 minute ischemia model



This study was perfornmed in accordance with The Guide for the Care and Use
of 25 Laboratory Aninmals (National Acadeny Press, Washington, DC, 1996).
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tidal WO 03/P§8Zoupsef 1abbils wstsowbiepteddp dpminer regiamelischamin dollpsyedthy hh of
arterial blood gases in the physiological range. Body tenperature was
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right |repefidfion/sridt tb He sHktdhed isthetiia0R1l Polflitcdi NS AGPD 85 rdBS P HEREMEd N
the fourth intercostal space, and the pericardium5 was opened to expose

t he hea . b K. Sut .cur.ved.taper  needl e,was raugh
the myanieifh e sh Biks b RaRE o S ERe S TR R R R P TR BE BN 1 e
ends of the suture were passed through a small piece of soft vinyl tubing
to Por 8 g Rearts s¥pRaANSCARS andhwgredaratsd W%AM%SH pleerartisiondpo7q mém fi xi ng
it by clanping the tube with a small henostat. |Ischem a was confirned by
appear ah® B dyrenvad gverRgpepdrfisiooforEsmacin AMPALhgroupl Eashaags ihaMar e and
was 10 confirned by visible hyperemia on the ventricular surface. After 3 h

of 1 epeERISiRtup Whe tiealellivitARIFYS 7efarfifg 8 YeihBefee RErASAOPBIRM@Anand t he
heart was quickly renoved fromthe chest, nounted on a Langendorff

appar at; i . i . bl ood. . Then. t he .cor pnar

o For y navedf Bithe iRt st UG bR elBRBG- b uBR Yo SRR ChrePiEhner e
(2-9 m%bznester, ke Scientific Corp,.Palo Alto, CA) were 15 infused into
the perfdremitbeirdrRastisionfCarpamdeitNe as the area of tissue without
fluorescence. The heart was wei ghed, frozen, and cut into 2.5-mmthick

sl i10es.60mminude ischemigamedélncubated in 1% tri phenyl tetrazol i um chl oride
(TTC) in sodium phosphate buffer at 37 C for 20 mn. The
Pretreatment with cariporide was so potent that any additional protection would probably
be undetectable with a 45-minute ischemic insult. We therefore chose a 60 min period of index
ischemia for these studies. As shown in Fig. 2, five groups of rabbits were subjected to 60 min of
regional ischemia followed by 3 h of reperfusion. The control group received no drug treatment.
15 All groups receiving AMP 579 received a bolus injection of 30 pg/kg iv followed by an infusion
of 3 pg/kg/min for 70 min. In cariporide (E) group, the heart received a bolus injection of 0.5
mg/kg cariporide 5 min prior to ischemia. In cariporide (E) + AMP (L) group, in addition to the
pretreatment with cariporide, the heart received AMP 579 at onset of reperfusion. The heart in
cariporide (L) + AMP (L) group was treated with both cariporide (0.5 mg bolus) and AMP 597 at
20  onset of reperfusion. In AMP (L) group, AMP 579 alone was administered at the onset of
reperfusion.
Chemicals

AMP 579 and cariporide were obtained from Aventis Pharma and dissolved in small

volumes of dimethylsulfoxide (DMSO) which had no independent effect on infarction.



slices were imrersed in 10%formalin to enhance the contrast between
stained (viable) and wunstained (necrotic) tissue and then squeezed bet ween
gl ass pl avevsspwmesd exactly 2 mm apart. 20 The nyocar di umPET/USOTBS0MES
identified by illumnating the slices with ultraviolet light. The
infarcted and risk zone areas were trac2d on a clear acetate sheet and
quantified with planinmetry by an investigator blinded to the treatnent.
The ar e¥atigiese converted into volumes by nultiplying the areas by slice
thickness. Infarct size is expressed as a percentage of the risk zone.
Experi ment al Alt ddto el expsselsmmidant & S.8.0NeDheawapAOWIOObARA W th Scheffé’s
PCT/ US02/ 35096 8 Seven groups of rabbits were subjected to 45 mn of
regi on i o of : : i j: O oo h): .

ost BE@SivihshRbd RVEH Y diFretindds m%ﬁ%@ﬁf; S8 g é&l%la infaldt slzé’gmpﬁgi o

i nduced by a 5 mn of regional ischema owed mn repertu

prior to the ined ischem a. Al r s.recei.ving AVP 579 received a
ol s Pae AN BpRGtrep B s uhed rar R B o heiapmicig e an
(err)g/kg/min for 70 min. In PC+ AWP (L) 5 group, the hearts experienced
PC and sy@eementawithig cogh groppm g 7olugtof ﬂe@pﬁwﬂ@sq%o\masr@mmgredit@be sigMBicERY al one
was given at reperfusion for 70 mn in AVWP (L) group. The hearts in AW
(E&L) group were treated with AMP 579 starting 5 min before ischema for
120 min. An intravenous bolus injection of cariporide was given either 5
mn prior to ischema (Cariporide (E)) or 5 mn before reperfusion
(Cariporide (L)). 10 60 mnute ischem a nodel Pretreatnment with cariporide
was so potent that any additional protection would probably be
undetectable with a 45-minute ischemc insult. W therefore chose a 60 mn
period of index ischema for these studies. As shown in Fig. 2, five
groups of rabbits were subjected to 60 mn of regional ischema followed
by 3 h of reperfusion. The control group received no drug treatnent. 15 Al
groups receiving AMP 579 received a bolus injection of 30 (err)g/kg iv
foll owed by an infusion



of 3 g/kg/mn for 70 mn. In cariporide (E) group, the heart received a
bolus injection of 0.5 ng/kg cariporide 5 mn prior to ischema. In

cari pori dwO(Bp3952AMP (L) group, in addition to the pretr®aTAsSn2/33We h
cariporide, the heart received AMP 579 at onset of reperfusion. The heart
in cariporide (L) + AMP (L) group was ¥reated with both cariporide (0.5 ng
bol us) and AMP 597 at 20 onset of reperfusion. In AMP (L) group, AMP 579

al one was adninistered at the onBesulisf reperfusion. Chemicals AMP 579 and
cari poride were obtained fromAventis Pharma and di ssol ved in small

vol unestsomimiterischsthizunbdedi de (DMSO) whi ch had no i ndependent effect on

I nfarction. WO 03/039528 PCT/US02/35096 9 Statistics Al data are

expressed asyiBaRfdeBwe MteRBsUahANRYALSE @H}e&%@m B75chehd idd PRl of! oc

test was used to test for differences in baseline henodynamcs and infarc

Size a . . A Wt li.catipn.was, .used to test _for a s in
erodyramtie SRR nal S b c iR B3 B lind 8 AR 1 5655 So st SUr R o

t han 0. 05 was, consi dered to be si g}ni ficant. WD 03/039528 PCT/US02/ 35096 10
Resdl t J1sk0Rs Hgoatk epgisdo 26 et 61/orohrisk penfe reafipent aethetMPoS estarting ethe
protective effect of AMP 579 can be added to that of PC. Fig. 3 reveals

t hat omrepafision abdneRBGosdigmifiCantyneduced infurtcedze f 3. T 158 ZeoffthorisiSion8. Te 9% of
the 5 risk zone in control animals to 26.0 6.7 %of risk zone. Treatnment

Wi t h ANBniblidsisa bf POSviat AMIEPRY StUsh@hsnhRh& réducsll fithict §Ga0Hd 3/5 LodHeLsk
infarct size to 32.1 1.8 %of the risk zone. The conbined use of PC wth
AVP 579 &lisit 8878 rtlfleﬂ%a% 23 érﬁ'ﬁéaﬂﬁ& sﬁl%ﬂ&ccﬁgl tith? &Lfin esl.hze%a Pbooré\'l\%P 5%9 7a1<%ie(.) fThus
an additive effect of AMP 579 and PC was seen. We also assessed‘the effect of cariporide on
10 infarct size in the 45-minute ischemia model. Pretreatment with cariporide greatly reduced infarct
size to 8.5 % 3.7 % of the risk zone which was again smaller than that seen in the control hearts.
However, when cariporide was administered just prior to reperfusion it failed to protect the
hearts (53.4 = 3.5 % infarction of the risk zone). Baseline heart rate and mean arterial pressure
were not different among the five groups (Tablel). There were no significant differences in body
15  weight, heart weight and risk zone size among the groups (Table 1).
60 minute ischemia model
Because cariporide alone was so protective in the 45 min model we chose a 60 min index
ischemia for the cariporide plus AMP579 protocols. Baseline heart rate and mean arterial
pressure were not different among the five groups (Table 3). There were no significant
20  differences in body weight, heart weight and risk zone size among the groups (Table 4). Infarct
size in the control hearts was 66.0 = 4.9% of the risk zone (Fig. 4). Early treatment with
cariporide significantly reduced infarct size to 41.5 + 7.7 % of the risk zone. When the early
administration of cariporide was combined with the with AMP 579 at reperfusion, the infarct

size was further reduced to 14.2 & 4.5 % of risk zone, indicating an synergistic effect of

25  cariporide and AMP 579 on myocardial infarction. Administration of AMP 579 alone at



the risk zone that was significantly smaller than that seen in either PC or
AMP 579 alone. Thus an additive effect of AMP 579 and PC was seen. W al so
assessed wbhasesssegt of cariporide on 10 infarct size in tRETASONBI006 e

i schem a nodel. Pretreatnment with caripaoride greatly reduced infarct size
to 8.5 3.7 %of the risk zone whi ch wald again smaller than that seen in
the control  hearts. = Howev mq n.cariporide was adni nistered just prior
to repeiPErsiem fhowediateadder ¢ Hipt intag rp Py st b5t the mslogonpy slatisicabf
the risk zone). Baseline heart rate and nean arterial pressure were not

di f f er eanalyaisonyealddghiti the diffevanss Wad abll sgyificalih sihen wempaned teihgrbftralant
differences in body 15 weight, heart weight and risk zone size ampng the

groups Kiedstiagh)whbot AMES57S %oﬂ@éj@lare%ﬁﬁh!&% 6@ R td BeerBlstHeh¥as so
protective in the 45 min nodel we chose a 60 min index ischema for the

cari por l. t nd nean. arter
press ur%%ﬁﬁﬁ%ﬁﬁoﬁg}lﬁﬁer e?}, Bt lﬁfaml?%%gﬁ %3 % m |c4"s° Blfaiez%r)‘e B P‘ég?/?éfl% no
significant 20 dlff es.in, ht heart wejght and risk zone size
am) g t%?éieg%yaﬁrﬁeﬂﬁ ‘Fté’ £§1ipq éiP t‘\ME 78 eyen When pothivest siiemstireparBisioss. 0 f
4.9% of the risk zone (Fig. 4). Early treatnent with cariporide
significantly reduced infarct size to 41.5 7.7 %of the risk zone. Wen
the early admnistration of cariporide was conbined with the with AMP 579
at reperfusion, the infarct size was further reduced to 14.2 4.5 % of
risk zone, indicating an synergistic effect of 25 cariporide and AMP 579 on
myocardi al infarction. Adm nistration of AMP 579 al one at WD 03/039528
PCT/ US02/ 35096 11 reperfusion showed a trend for a snmaller infarct size
(45.3 5.4 %of the risk zone) but statistical analysis revealed that the
di fference was not significant when conpared to the control. Interestingly
when both AMP 579 and cariporide were conbined just prior to reperfusion
the conbination did significantly limt infarct size to 31.3 7.0 %of the
ri sk zone agai n suggesting 5 sone synergistic effect of cariporide and AMP
579 even when both were given at reperfusion.



WO 03/ 039528 PCT/ US02/ 35096 12 Discussion The major finding of this study
is that the protection of AMP 579 at reperfusion can be added to the

prot ect i WeOaBase8 of cari pori de given before ischem a res®RCTIUSg2/3309@
profound | evel of protection. Another synergistic effect was seen when AW
579 was conbined with ischemic 5 precordditioning. These findings suggest
that the mechanismfor the AMP 579's action is different fromthose for

ei ther cariporide or PC. Mreov@¥scussienconbi nati on of these drugs appear
to provide a remarkabl e degree of protection against myocardial infarction
in the cli riiteahajos@hdihggf thiwstiodyyis ltieat par groeetids dHAMPeI 19 at ikdpeefasich agn BaIr gery.
AMP 579 has been denonstrated to protect the heart against ischem a and

reper f ugiaedto the Pfd@éd*ﬂfv}é R %Qrgf%dﬂcﬁtgweﬁq)e?&re E&H&ﬁfa%%t@ﬁhg( A8 rSfoul® V&Y of

Budde; Xu), inplying that AMP 579 <Can prevent reperfusion injury. In these

studies, the hearts were .subjected to 30 m,n i em a apd .AVP.579 was
i i relefrL ARl AEg i REL FEs e gh aled 3755 o @Bimed ERIRIMIE T he
present study AMP on its own was protective in the 45 mn nodel but

pr ot5ectHr%?néﬁwwgnEECSB@ndH@ﬁéP&eﬁtéB@dh? meehraisgoiarithe AYFF 7% vegiiestis ng t hat
there is an upper limt to the severity of the 15 ischem c insult against

whi ch AlVereainfrqmn diteese tfor dithiet earidivRdSIOPE. durkdvey, thoc@nbinatidn éftthese @pgisf usi on
is clearly less potent than that fromcariporide pretreatnment, it is

remar kaphartid ?ﬁovldéea reﬁ&?@b%g%ef&%}qt%ﬁn\ég?iﬁgﬁﬁ di&l ihAtieakl cﬁ%lﬁ:gl |

synergistic effect. I'n 45 mnischema nod he present study, ate
adm ni s i 0 ari.poride ne.__(at reperfusion) was not
cardi oﬁ%%?’g(?ﬁ?\%g’g%paah Cuzaﬁﬁ]gll.sgliffl.n é{gc %%%‘%’"rns t he observation of others

20 that also failed o protection when cariporide was_introduced at

reper f usi orf*\¥IRdp has peendegionsiied fo) prptedt thehparbagapst ischepaiaandgspersign S,

Nebendahl K= Na(+)/H(+) exchange inhibitor cariporide attenuates cell

i nj19r y ipuedehemaiministated atrrgpérsharSmitadcNoy; BuddenXe), implyirgphatf ANIPETI n

porcine hearts with | ow residual blood flow GCirculation. 2000;

102: 197%én bERRhivep&inadnt igfury. TkiRk& sthélles the hearts were subjected to 30 min ischemia and
AMP 579 was administered either at 10 min before or onset of 3 h reperfusion. In the present
study AMP on its own was protective in the 45 min model but protection could not be
demonstrated in the 60 min model suggesting that there is an upper limit to the severity of the

15 ischemic insult against which AMP can protect. While AMP 579's ability to protect at
reperfusion is clearly less potent than that from cariporide pretreatment, it is remarkable that the
combined effect was very dramatic indicating a synergistic effect.

In 45 min ischemia model of the present study, the late administration of cariporide alone
(at reperfusion) was not cardioprotective at all (Fig. 4). That confirms the observation of others

20  that also failed to protection when cariporide was introduced at reperfusion (Klein II; Klein HH,
Pich S, Bohle RM, Lindert-Heimberg S, Nebendahl K: Na(+)/H(+) exchange inhibitor cariporide
attenuates cell injury predominantly during ischemia and not at onset of reperfusion in porcine
hearts with low residual blood flow. Circulation. 2000;102:1977-1982(hereinafter, “Klein IIT"”).

Interestingly, when the combination of cariporide and AMP 579 were administered at

25  reperfusion, a significant decrease in infarct size was observed as compared to the control.



I nterestingly, when the conbination of cariporide and AMP 579 were

adm ni stered at 25 reperfusion, a significant decrease in infarct size was
observed WO 03089528 ed to the control. WO 03/039528 PCT/ USOPCIBB9535028 Wi | e
the protection was nuch | ess than that observed when cariporide was given
as a pretreatnent it does suggest sonel3smal | effect at reperfusion. It is
uncl ear, however, whether the protection is obtained through a

"t aci | | Vaile 'PIH@EH%W§WP11kéﬁrglaaéléﬁtlobsﬁé"@f‘l‘@@tQanﬂpﬂ%wgh%’ﬁéase&act reason
for the synergistic actions of AMP 579 and cariporide is 5 unknown, we
woul d spretedtment it dads supgestjsnintesndalf éffece att reperfirsiom. $ins utgleashhoievel) eviieder dieugs
act may result in the synergistic effect. AMP 579's protection at

r eper f UsloRtiSERMbtdiRedXBrdiRH hatRMitalid HédhabikAl dr@BnRhddidenestie A2 receptor
(McVey; Xu Il; Nakarmura M~ Zhao Z-Q dark KL, Velez DV, Guyton RA,

Vi nt en- Joha ; I [ nal 0q, A Lohi bits .neutrophil
activati on,glglz?fﬁl ﬁg%éé‘géﬁgﬁ%a%oggf??%%ﬁ' e-r%é{il g fe0 sgﬁms?%arbc&ag%p F¥ascul ar
10 endot hel i um Eur@tJ Phar macol . 20Q0; 397: 197- 205, (herei nafter,

" Naka Pyn, W P oRkspeulaiathet the awtediderent medaismahy vdreh the bvve drugsepe
heart fromreperfusion injury through attenuation of myocardi al

cont r acmay reslkin the pyzangisii¢ effacp AMESTE’ stivetebtivmsit referfusea seams leamsdiatad at
reperfusion (Xu 111). Nakamura et al. (Nakanura) proposed that suppression
of neutvigptiinhlafiéh b¥ addnBSiné 3., kébéploy BcVEN SAME; KZRanSurd 04, AHao Z-HOVEMSE K1 e
found that AMP 579 was just as protective in buffer perfuse 15 rabbif

hearts v@ggb\émyf&mwﬁit&ﬁ.@aﬁ iAol BHRichO8 CXAR: IRIPEA BiNGL VP

579's protecti'on” renai ns enigmatic rpori 1S a

i nhi bitor chol z).. Durjng ischem a _accunul ati,on of protons activates

Na+/ H+ WE%@HE@W)%W’ %rg%ﬁ?é'ﬂ Inﬁutf?fgl?]ﬂgwlﬁﬁgé%Hﬁ’atﬁ&Wm’éﬂﬁﬁ%{Hﬁes t hose for
Na+. Accumul ation of Na+ during ischema interferes with volunme control
and0at endpelivgi &ur Ndhavaecod R004AYE1N-200 (Geteinafier, aliamyra”). Opr osehi data

cal cium overload. At 20 reperfusion when pHis normalized the NHE-1 shoul d

be par tdlsindichty tieattAMe.570lpkdroctg theMeit Froni fbbéﬂhéib@mﬂth?%rbﬂgﬂatwndﬁidl of
recogni zed to be cardioprotective (Gumna; Klein Ill; Rupprecht HJ,

myocardial contracture (Xu II) and it suppresses the burst of free radicals seen at reperfusion (Xu

IIT). Nakamura et al. (Nakamura) proposed that suppression of neutrophil activation is involved
in AMP 579’s action. However, we found that AMP 579 was just as protective in buffer perfuse
15  rabbit hearts which are neutrophil-free (Xu). Thus the exact mechanism of AMP 579's protection
remains enigmatic. Cariporide is a selective NHE-1 inhibitor (Scholz). During ischemia
accumulation of protons activates Na'/H" exchanger and subsequently the Na'/H* exchanger
exchanges those for Na". Accumulation of Na™ during ischemia interferes with volume control
and at reperfusion Na* can exchange with Ca™ leading to cytosolic calcium overload. At
20  reperfusion when pH is normalized the NHE-1 should be particularly active. Although NHE-1
inhibition has been widely recognized to be cardioprotective (Gumina; Klein IIT; Rupprecht HJ,
Dahl JV, Terres W, Seyfarth KM, Richardt G, Schultheib HP, Buerke M, Sheehan FH, Drexler
H: Cardioprotective effects of the Na(+)/H(+) exchange inhibitor cariporide in patients with

acute anterior myocardial infarction undergoing direct PTCA. Circulation. 2000;101:2902-

25 2908; Stromer H, de Groot M, Horn M, Faul C, Leupold A, Morgan JP, Scholz W, Neubauer S:



Dahl JV, Terres W Seyfarth KM R chardt G Schultheib HP, Buerke M
Sheehan FH, Drexler H Cardioprotective effects of the Na(+)/H(+) exchange
i nhi bi t orwoasiopses de in patients with acute anterior nyo®amrdisat/3sopd arcti on
undergoi ng direct PTCA. Circulation. 2000; 101: 2902 25 2908; Stroner H, de
Goot M Horn M Faul C' Leupold A Mrlgan JP, Schol z W Neubauer S: WO

03/ 039528 PCT/ US02/ 35096 14 Na(err)/H+ exchange i nhibition wth HOE642

i mpr ove¥e fFbs exchengminkibiterovih VQHA2timpsavies Rogiisclsmnis fecogary-dug i@ piepaatiemef
prol onged aci dosis on reperfusion. Crculation 2000;101: 2749-2755), it is
still el ewrloat@hdiprolérped peidbss bh espetfasion e Ciredlatian ROQD;1 SLRBIS-2756M itia;
Klein; Klein Il) or at reperfusion (Rohmann; Linz W Al bus U, Crause P,

Jung Wi WeiheRE! WhdnerI68 Bl&Mon RexeREN @hdnisienkd SR AS PRRGE Micin gl We bt on of
nyocardi al 1nfarct mass i1 n rabbits by the NHE-1 inhibitor cariporide (HOE

642). Clin.Ex ertens 1998:.20: 733-749)..1n cent .r r ih.et al.
has * adtheeiin (HBRENdns bR et ok WEGHR & SERham i, el
achieved by NHE-1 inhibiting during ischem a and not during reperfusion
(Kl & n Wi Ppse-dependans sedugtionpf myessrdakipfsstimass jprahppby %M{gﬂdvhlb‘é?ﬁ pori de
treatnment at reperfusion could not protect the heart from 10

I schemcatipepier (HQE 642)L ¢l Bxp Hypbotens h99802{e733-T#Q)s In b recent repagidbinest tab has
assurme that different nechanisns are involved in the action of AMP 579 and

car i porgigRssedtBatdhfdcrfdd bratBa Ay B pSide ik PRedonilydehidt&l By akY) t he basis
of the synergistic effect. In 45" mn ischem a nodel "of the present study,

the protective effect of A 9. .was _also a d that of. P PC IS
e gperdiioptdufos icella BMad Wil FerRBe S FERRID sttt i i repBt
i ncludi ng . 15 adenosi ne, . bradyki nin and opioids (Liu; Goto) , which are

bel i evets alep foupd thpt eprinayids diepiagng aieperdisiongonib roteretprtdhe et fijna sust ai ned
i schem a (Ytrehus). Using sone specific antagonists, it has been well
estlabl iisheaia/teperfiiormmguradn H%mimotodel Thueit asicamnpde épasnmedlo diffdrentt | at e
the protection of ischem c preconditioning (Thornton JD, Liu GS, O sson

RA,  Dohe¥awibths ateThvalvenuse RétRIn STRANTR 379 Whdl Barforiie! Bid differea@Betiinlighs of
anal ogues protects the heart against

the two drugs are likely the basis of the synergistic effect.

In 45 min ischemia model of the present study, the protective effect of AMP 579 was also added
to that of PC. PC is triggered by substances released during short periods of ischemia, including

15  adenosine, bradykinin and opioids (Liu; Goto) , which are believed to subsequently activate
protein kinase C (PKC) during a sustained ischemia (Ytrehus). Using some specific antagonists,
it has been well established that A; and Az but not A, adenosine receptors could initiate the
protection of ischemic preconditioning (Thornton JD, Liu GS, Olsson RA, Downey JM:
Intravenous pretreatment with A;-selective adenosine analogues protects the heart against

20 infarction. Circulation. 1992;85:659-665; Liu GS, Richards SC, Olsson RA, Mullane K, Walsh
RS, Downey JM: Evidence that the adenosine Az receptor may mediate the protection afforded
by preconditioning in the isolated rabbit heart. Cardiovasc Res 1994;28:1057-1061). When
administered at reperfusion, AMP 579 protects the heart against ischemia/reperfusion injury
through activation of A, but not A; receptors (Xu; Nakamura), indicating a difference in the

25  mechanism between AMP 579 and PC. Thus, it is not surprising that AMP 579 at reperfusion
can be additive with the protection of PC.

When given before ischemia, we speculated that AMP 579 might effect its protection by

stimulating adenosine A; receptors and invoke the mechanism of PC (McVey). If it is the case,



20 infarction. Grculation. 1992;85:659-665; Liu GS, Richards SC, d sson
RA, Mul l ane K, Walsh RS, Downey JM Evidence that the adenosine A3
recept or wayw3megeaaite the protection afforded by precondi PCPAISHZ33006 t he
isolated rabbit heart. Cardi ovasc Res 1994; 28: 1057- 1061). When

adm ni stered at reperfusion, AW 579 pr]ét ects the heart agai nst

i schem a/ reper f usi injury through activation of A2 but not A receptors
(Xu; Na irption ol MHY 2 HStartag PreT leriechemya lapingpmtiatierai min ofaepmsbisioaVP 579
and PC. Thus, it is not surprising that AMP 579 at reperfusion can be

addi t i vshowid e exipectpd tst rotliaem lefel BCprotéion gomparabkfwitlethasef ROpas AMP 579.
specul ated that AMP 579 might effect its protection by stinulating

adenosi Hew&Ver! @6 &RlcARS oBREVd tmw%fgpéct&” BREAAR b8P EclMiYeN0del (Fi .i4tr). ft3s t he
case, WD 03/039528 PCT/ US02/ 3509 15 adm ni stration of AMP 579 s%a ting

prior tgo L i i | f 1. 7 in of reperfusion should pe
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AVP 579.. However, we failed to observe this "expected" effect in our 45
m n 3 scidHaiopgerecepdigionsye heatt. j s possi bl e that AMP579 was not given in
hi gh enough concentration to get adequate Al receptor 5 stimulation to
precondi t i dn sumgmaingaye havedemonsteatsd thaiethh aplicdgomobthe adbed atibmkineg /A,
application of the novel adenosine Al/AZ receptor agonist AMP 579 in
conbi naktepionighfiiseAMPes7TiardoRdirafen With SHBLMrHoRNS6PREHNIS Bidondigsaas | Y
attenuat ed nmyocardial infarct size in open-chest rabbit hearts. The
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hi ghly potent neans aof protecting the heart during rdiac surgery where
pretr eéﬁ?féﬁ?lsﬂ? aﬁ’r?n%glﬁ @Fﬁe IHCHERBONSdgRneRntTiRye to the &‘SHY‘F HesrtaFuthamesl s
for 45 mn ischema nodel. Fi Experinental protocols for 60 mn

i sclifemithe prsgent findings may provide a gigh%y potent means of protecting the heart during cardiac

surgery where pretreatment is an option.
Figure legends
Fig. 1 Experimental protocols for 45 min ischemia model.
Fig. 2 Experimental protocols for 60 min ischemia model.
15 Fig. 3 Effects of PC and AMP 579 on myocardial infarct size expressed as a percentage of the

risk zone. Infarct size was quantitated with triphenyltetrazolium (TTC) staining. Open circles
represent individual experiments while closed circles depict group means with S.E.M. * p < 0.05

vs. control; #p <0.05 vs. PC and AMP (L).

20  Fig. 4 Effects of cariporide and AMP 579 on myocardial infarct size expressed as a percentage
of the risk zone in 60 min ischemia model. Infarct size was quantitated with triphenyltetrazolium
(TTC) staining. Open circles represent individual experiments while closed circles depict group
means with S.E.M. Abbreviations: see Table 1. * p < 0.05 vs. control; # p < 0.05 vs. cariporide
(B).

25



15 Fig. 3 Effects of PC and AMP 579 on myocardial infarct size expressed as
a percentage of the risk zone. Infarct size was quantitated with

tri phenylwetmsazsks um (TTC) staining. Open circles repres@ai/usazdsippeual
experinments while closed circles depict group neans with SSEM * p < 0.05
vs. control; # p < 0.05 vs. PC and AMPI0L). 20 Fig. 4 Effects of cariporide
and AMP_579 on nyocardial infarct size expressed as a percentage of the

ri sk zod@bled Bempslypapse daetaifer 4pgut ischepfiamedeki ze was quantitated with
triphenyltetrazolium (TTC) staining. Open circles represent individual
experiments whil e clBaseiheci r clleheni&pi ct Rgp@BOp MERESON t h Refc1 84!

Abbrevi ations: see Table 1. * p < 0.05 vs. control; # p < 0.05 vs.

cari porjifiQpedtsinipfo V¥ 03/ 039528 PCI/US0Z/ 35096 16 Table I Hemodynam ¢
data for 45 mn ischem a nodel Baseline Ischemia Rep 30" Rep 90' Rep 180

PR S 128, 5 e L
7

+ 10, 247:
%ﬁ&NP(E% 76%9 2688 1940+12 233+5
246+10  AVP (L) 267::L 6 265 + 6 230 +

247 13 247 + 8 AMP (E&L) 288 8
247 + BC238 + 12 2338+ 100 2528Q+1) Cariperd de (B LVO 9R2Wrs51: 9 273 8
267 18 260 7 Cariporide (L) 277 + 10 263 + 11 258 + 9 257 + 8 248 + 6

VAP ( mByy AMRt(Epl 2663 %.5 8264+R 0 792404.12 78. 8848 78. Mc3:10 PC 100+3. 9
88.1+2.5 88.1+2.7 86.9 3.4 80.0+2.5

AMP (L) 267+ 6 265+ 6 230+ 7 247+13 247438
AMP (E&L) 288+ 8 247+ 11 238+ 12 233+ 10 257+ 11
Cariporide (E)  290+9 275+9 27348 267+8 260+ 7
Cariporide () 277+ 10 263+ 11 258 +9 257+8 248+ 6
MAP (mmHg)

Control 96.3+4.5 81.4+£50  79.1+£49 786+48 78.0%3.1
PC 100+3.9 88.1+2.5 88.1+2.7 869434 80.0+25
PC+AMP (L) 101+£3.9 87.9+3.0 705+77 733+72 822x79
AMP (L) 92.8+5.6 722426 589+46 67.8+62 673+49
AMP (E&L) 93.9+4.6 65.8+49  628+43 672+38 77249
Cariporide (E)  95.6 £3.7 84.245.7 83.9+43 83.4x+46 782+53
Cariporide (L) 93.9+2.7 75.5+4.1 73.6£32 775+£23 71.9+45
Mean + S.E.M.

Abbreviations: PC = ischemic preconditioning; PC + AMP (L) = ischemic preconditioning +
5  administration of AMP 579 starting at reperfusion for 70 min; AMP (L) = administration of
AMP 579 starting at reperfusion for 70 min; AMP (E&L) = administration of AMP 579 starting

5 min prior to ischemia lasting for 120 min; Cariporide (E) = a bolus injection of cariporide 5



PC + AMP (L) 101+3.9 87.9 3.0 70.5 7.7 73.3 7.2 82.2+7.9 AW (L) 92.8+5.6
72.2 2.6 58.9+ 4.6 67.8 6.2 67.3+4.9 AWMP(E&L) 93.9+4.6 65.8+4.9 62.8+4.3
67.2+3. 8 W0.0343528 Cariporide(E) 95.6+3.7 84.2 5.7 83.9 4PBTABOA3IANIG
78.2+5.3 Cariporide (L) 93.9 + 2.7 75.5::L 4.1 73.6 + 3.2 77.5 + 2.3 71.9
+ 4.5 Mean S.E.M Abbreviations: PC 27 schenic precondi tioning; PC + AWP
(L) = ischemc Precqnditloni % + 5 admnistration of AMP 579 starting at

r eper f JBIIGHIOE & S?@Wh?mw#&) = adghsnisetion olsaripprideamin prordp senarfugiont
reperfusion for 70 mn; AW (E&L) = adm nistration of AWP 579 starting 5
m n prildR =theaitsatheMiAP +astan agefidprdsg@eni n; Cari poride (E) = a bolus
injection of cariporide 5 WD 03/039528 PCT/ US02/ 35096 17 mn prior to
ischem a; Cariporide (L) = a bolus injection of cariporide 5 mn prior to
reperfusion; HR = heart rate; MAP = nmean arterial pressure. WO 03/039528
PCT/ US02/ 35096 18 Tabl e2 Infarct size data for 45 mn ischem a nodel n
Body wei ght Heart weight Ri sk zone Infarct size (kg) (g) (cnB) (cnB)
Control 6 2.3 0.1 7.2 0.3 0.97 0.04 0.54 0.06 PC6 2.3 0.17.4 0.1
1.02 0.24 0.32 0.14* PC+AMP(L) 7 2.10.0 6.90.3 1.130.08 0.070.04*# AWM
(L) 62.12 0.07.1 0.1 1.15 0.11 0.37 0.03* AWP(E&L) 6 2.20.1 7.40.1
1.170.12 0.260.05* 6 2.3 0.1 7.2 0.2 1.35 0.15 0.13 0.07*



Cariporide (L) 6 2.1 0.06.9 0.2 1.13 0.14 0.60 0.08 Mean S.EM 5 *
p <0.05vs. control; # p < 0.05 vs. PC and AMP Abrevi ations: see Tables 2
and 3 WO WB/038%628 PCT/ US02/ 35096 19 Tabl e 3 Henodynam c PAates02/830960 mi n

i schem a nodel Baseline Ischemia Rep 30' Rep 90' Rep 180" HR (beats/mn)
Control 2756 22739 260+9 2639 2588 Carlifporide (E) 286 8 267 26 274 11
272 7 263 11 Cariporide (E) + AMP (L) 277 12 269. 12 238 12 239 13 246
15 Cariporide (L) + AMP (L) 272 11 260 12 235 9 240 10 243 10 AMP(L)
28912 274+11 23510 25312 26810 MAP (mmHg) Control 94.3 2.3 83.513.7 78.2
4.1 77.Tablé2 hifi%t dze dath for@rmiposdhdmi{ mpd&4. 2 1.5 86.7 2.1 82.8 2.2 79.7
2.2 79.0 3.3 Cariporide (E) + AMP (L) 93.8 2.1 82.6 2.2 68.65.1 73.0
2.7 7478 3.0 Cariporige (C IAM) L) 3 5 867.8
2.5 72.8 3.8 AW (L)H102 Boyaeie, Hent weight ° Kisk gone 4(?131:3%%5&6 2.9
Mean S.E.M Abbreviations: jﬁgorlde(ER = a bol sgnjectlo

cariporide 5 mn prior to |sché a, 5 Car %onde (Ef J AVP (L)° )a bol us
|n] ection of r‘arlnnrldp 5 mn nrlnr to ischem a followed hv admnistrati on
of AWP Gagrodt arting ator eper2f.3u$|0dn for7.7eM.h; CadPpdr(.ele (D544 AW (L) = a
bolus injection of cariporide 5 mn foll owed by adm nistration of AMP 579

startingcat 6 23101 74%0.1 1.02+£0.24  0.32+0.14*
PC+ AMP (L) 7 21200 69+03 1.13+£0.08  0.07 £ 0.04*#%
AMP (L) 6 2.1+0.0 7.1+0.1 1.15+0.11  0.37+0.03*
AMP (E&L) 6 22+0.1 74+0.1 1.17+£0.12  0.26 £ 0.05*

6 23x0.1 7202 1.35+0.15 0.13+£0.07*

Cariporide (L) 6 2.1+0.0 69+0.2 1.13+£0.14  0.60x0.08

Mean + S.E.M.
5 *p<0.05vs. control; # p < 0.05 vs. PC and AMP

Abreviations: see Tables 2 and 3



reperfusion for 70mn; AMP (L) = adm nistration of AMP 579 starting at
reperfusion and lasting for 70 mn; HR = heart rate; MAP = nean arteri al
pressur e. WO03035¢89528 PCT/ US02/ 35096 20 Tabl e 4 | nf arct Peirasozatoss f or 60
mn ischem a nodel n Body wei ght: Heart weight R sk zone Infarct size (kg)
(g) (cnB) (cnB) Control 10 2.30.0 7.90%2 1.140.13 0.770.11 Cariporide (E)
6 2.4 0.07.6 31.17 0.11 0,47 0.08* Cariporide(E)+AMP 7 2.30.0
7.40.1 Iawséﬂqn@m@@lW#fO@mﬁbusﬂ&@nw)odﬂ AVP 6 2.4 0.0 7.5 0.2 1.09
0.08 0.36_0.09* AMP 8 2.3 0.0 7.5 0.2 1.25 0.12 0.59 0.09 Mean
SEM * p < 0.05 vs. cont Bakelinge < GicBémias. Rap Bpori dRef &) andré&ard@ori de
(L) + AWP. 5 Abbrevi ation: see Table 1; n = nunber of rabbits in each
group VPRUS PCT/US027 35096 21 An enbodi ment according to the

i nventi on S the se of pharnmaceutically effective amunts of a conpound

havi ng sine Al/A2 ago ti npoynd havi

sodi um Oggen exchanger Ekifttﬁct gbﬁc{[r&v 26(??3 the%J e%gr atin%%“b? a

medi cament for providing 5 cardioprotection in a patient in need thereof.
A pref e@mﬂéﬁﬁﬁgﬁl ment acc@B@itiy t 020hE 2onvedt4sili s 7 phdr nackhits Ehl
conposition conprising a pharmaceutically acceptable carrier and

phar mac€atripogide (§) eAME (1LY e 2ameunt s 069 & 12conpssmd2haveitg: aslenasionel Al / A2
agonistic activity and a sodi um hydrogen exchanger 10 inhibitory conpound,

wher ei nof i PPHAd B Y Ng7846n0Si Bep Al1hA2 8gpRioSti CoArRL iyl t yodss: VP

AMP (L) 289+12 274411  235+10 253+12 268=+10
MAP (mmHg)

Control 943423 83.5+37 782+41 777+43 753+4.6
Cariporide (E) 942+15 867+£2.1 828+22 79.7+22 79.0+33
Cariporide (E)+ AMP (L) 93.8+2.1 82.6+22 68.6+51 73.0+£27 748+30
Cariporide (L) + AMP (L) 939+23 80.0+35 639+48 67.8+25 728+3.8
AMP (L) 102.1+£25 934429 733428 83.6+40 850+29
Mean + S.E.M.

Abbreviations: Cariporide (E) = a bolus injection of cariporide 5 min prior to ischemia,

5  Cariporide (E) + AMP (L) = a bolus injection of cariporide 5 min prior to ischemia followed by
administration of AMP 579 starting at reperfusion for 70min; Cariporide (L) + AMP (L) =a
bolus injection of cariporide 5 min followed by administration of AMP 579 starting at
reperfusion for 70min; AMP (L) = administration of AMP 579 starting at reperfusion and lasting

for 70 min; HR = heart rate; MAP = mean arterial pressure.



579 or a pharmaceutically acceptable salt thereof Another preferred
enbodi nent according to the invention is a pharmaceutical conposition
conpri si yoaspswmemaceuti cally acceptabl e carrier and phar PETASDL/3¥PE y
effective 15 anmounts of a conpound havi ng adenosi ne Al /A2 agonistic
activity and a sodi um hydrogen exchangé® inhibitory conpound, wherein the
sodi um hydr ogen exchanger inhibitory conpound 1is cariporide, eniporide,
zoni porTajde 4%1@‘281'2@419'53 fpr ¢wn mechampipmodzbCl ;| EMD- 85131, KB- R9032,

M5- 31- 038, SL-59.1227, SM20550, SMP-300, T-559 and TY-12533. 20 A nore
preferred enbodi nent accer di MBpdyavdifie | Heamieltht i S Raskploas nmac&ificCsbe
conposition conprising a pharnmaceutically acceptable carrier and
pharmaceutically effective ano s of ac ound hayj adenogi Al / A2
agoni stic activity and a sodi umhydrogen ggghangerq¥%ﬂgbitoryé%ggpound,
wher ei Azthe —tH-hyd exeh —rht-bite j i arpotrt de.
25 A spe! enbodi nent . t iti
conprising a pharmaceutically acceptable carrier, AMP579 or a
phar macGuipocidk(§) accept abl e gallx 00her eo?.6 1ahd carli.potodé. @07 Aroddfer
preferred enbodi nent according to the invention provides a nmethod of

Dr ot ect CRRARIEPL AEPErf USi 01 L pioury i faa PRt enty ¢1; pagd §hetaphsny

conprising adm'nistering to said patient pharmaceutically effective
amounts_of a C 0 hayi ng_adenosi ne AL/ A2 agonistic ctjyity d a
sodi umq%@rmoagsﬂf% ged i nﬁ?‘ﬁ 9§ry cofpauhd. \AD‘@@/%Q 28V- Pt/ U552/ 35096
22 Anot her preferred enbodi nent according to the invention provides a

met hod AMP protecting agdi ns2.3is@em ¢ 7.610.Y in d.Jat0d8t 0.69 hele@D t her eof

conprising admnistering to said patient pharmaceutically effective
amounts of a conpound havi ng adenosi ne A7 AZ agoni stic

Mean + S.E.M.
* p <0.05 vs. control; p <0.05 vs. Cariporide (E) and Cariporide (L) + AMP.

5  Abbreviation: see Table 1; n =number of rabbits in each group



5 activity and a sodi um hydrogen exchanger inhibitory conpound. Another
preferred enbodi nent according to the invention provides a nethod of

provi di ngwomatshsepr ot ecti on prior to, during, or follow n®CrarSdt/a®wIGuUr gery
in a patient in need thereof conpr|S|nq adm nistering to said patient
phar maceutically effective anobunts of &lconpound 10 havi ng adenosine Al /A2
agonistic activity and a sodi um hydrogen exchanger inhibitory conpound.
Anot her preferred enbodi ment according to the invention provides a nethod

Gur g, or  Pon FRRPGRPERRENiE s e B PR B P R RIS o

pat i ent A SCLHnFoRhl ha@ht agddodRRie AMHD bSorabtiPactiofip andd coxhﬁmnmglaaﬂgnoa ne
Al / A2 agonistic activity and a sodi um hydrogen exchanger i nhibitor

conpou rﬂwdlunurhmﬂreg@aemhatpgeo uénhltoam agtistityd thecrepatitian afe mpdicqragns fet mﬂVlﬂm

ade 05|ne Al / oni stic d and sodi um hydrogen exchanger
i nh| bi tGFge @8%8%‘%@%?}168@ ﬁﬁﬂ?r%? g?ed in different ways, such as in

conbi nati on therapies optionally enploying nedical procedures. For
exanpl e, the adenosine Al /A2 agonistic conpound and sodi um hydrogen
inhibitory cbmmf@mcﬁ em’agdlmenfamtnondu@teﬂb@nwmtwnpaambmma@@ﬁu@MQr@msﬁwnor at

di ff t t de t hat at
per | od GrRHE AREREsge AeRale FaeT P EReRr ey B R e L eSS
CONMPOUNG3ndduR BMink adéﬂzs@me ali/&D tag&driﬁn: Ma&y and DSSBRBUEifoo8h tedanggcor di ng

to the invention Tesults. It is a further object of the 1nvention to
pr oMi deinhibikibty domrpopndyikreig thacanppmdhering edenosing AlJAL egonisticaitiitkis AMP
conpri s%ﬁ)g luralit, éallgrf separ at it gont iners, wherein at |east one of said
30 cont¥’rE =) HA%°AY adenosine Al/A2 agonistic activity
and at |east another of sald contai ners contains a sodi um hydrogen
exchanger inhibitory conpound, and said containers optionally contain a
phar maceut i cahotharpreferred whbodhinient asraydibhetogthe sventiad 13% apthiatrhaeedtidadr  carryi ng
out conbi natj on theraples accordln%_to th% i nventi A furthﬁ & odi nment
for a qumposmon comprising a pharmaceutically acceptable carrier an pharmaceutlc ye ectl
15  amounts of a compound having adenosine A1/A2 agonistic activity and a sodium-hydrogen
exchanger inhibitory compound, wherein the sodium-hydrogen exchanger inhibitory compound
is cariporide, eniporide, zoniporide, BMS-284640, BIIB-513, BIIB-722CI, EMD-85131, KB-

R9032, MS-31-038, SL-59.1227, SM20550, SMP-300, T-559 and TY-12533.

20 A more preferred embodiment according to the invention is a pharmaceutical
composition comprising a pharmaceutically acceptable carrier and pharmaceutically effective
amounts of a compound having adenosine A1/A2 agonistic activity and a sodium-hydrogen
exchanger inhibitory compound, wherein the sodium-hydrogen exchanger inhibitory compound

is cariporide.

25
A special embodiment of the invention is a pharmaceutical composition comprising a
pharmaceutically acceptable carrier, AMP579 or a pharmaceutically acceptable salt thereof, and
cariporide.
30 Another preferred embodiment according to the invention provides a method of

-protecting against reperfusion injury in a patient in need thereof comprising administering to said
patient pharmaceutically effective amounts of a compound having adenosine A1/A2 agonistic

activity and a sodium-hydrogen exchanger inhibitory compound.



woul d be wherein of said containers at |east one of said containers should
contain the conpound WO 03/039528 PCT/ US02/ 35096 23 havi ng adenosi ne Al /A2
agoni sti cweweBiogdsey wi t hout t he presence of the sodi um hydPegarso2/asehanger

i nhi bitory conmpound, and at |east another of said containers should contain
the sodi um hydrogen exchanger inhibitdp§ conpound wi t hout the presence of

t he conpound having adensosine Al/A2 agonistic activity. 5 In practice,

t he adenosi ne Al /A2 agoni stic conpound and sodi um hydrogen exchanger

i nhi bi tory CRHBﬂ{ibh“m&eFQ?ﬁéfll%ﬁlb%@ﬁﬁéHt §é&£<ﬁﬂ%%§§ﬁ\{%hgéﬁ grovM%QB?;gérﬂg%Ji c;/fr ectally,

transdermal |y, rapul nonary or ora re pre

adm ni spreteeting agamt éxchérhic iafudy ora pateht w.nedd tistdof abprigogpdministaig to said

cont ai ni ng the conpou sed according to the invention, m;%/ Re pr.epar ed
Hpige

S
by convRHER ﬁ@&ﬁ%é}g’ﬁi CCHYGAPPEIS Ohe cUuBpRIBdig¥ing Sdenogine Psiqe
i nventi on: 1SS 1 jtable carrier. The
corrpesr(;un sVlljtgg%gdgg%‘%?%ﬁﬁjgyﬁggngﬁgﬁﬂ%g@ﬁ?@gﬂ sogntﬂ%gh%’e presented in forns
permtting 15 administration by the nost suitable route, and the invention
also relates to_a pharnaceutipalt coqgosition cont ai ni ng the conmpounds used
AFaer

accor di ng t oARiBer proiHed smbRAIsy 1B fosfhp nveglion prowiden a mpthod afiproviding
veterinary: | Gl . ese.: it r. ryai o the
cust ormmey oA R Briol oSG A0 BPREIGML AL BB R R RO R BEERU IS, o7
whi ch cevmrisity adatiplstering So edid @xiidnpipkarhiiceukivallpdffettias bmoaMIRI b S6mpbuder

alia, diluents, sterile aqueous nedia and 20 the various non-toxic organic
sol fent BavingrdeposiroAil tALREonisHy aplaVib e @rod im-Rydragers gchanger inhiitost s, pil |l s,
capsule&nn(ﬂéﬁnges, troches, hard candi es, granul es, powders, aqueous

sol utions or suspensions, injectable solutions, elixirs or syrups,
powders, solution or suspension for intrapulnmonary adm nistration and can

contain one or nore agents chosen fromthe group. conprising sweeteners,
flavorings, QBptbenngiredembpdimant secordipgtoghe dFventdomprodidas pmethedcd proveding y

cardioprotection in a patient in need thereof prior to, during, or following ischemic attack
15  comprising administering to said patient pharmaceutically effective amounts of a compound
having adenosine A1/A2 agonistic activity and a sodium-hydrogen exchanger inhibitory

compound.

In the cardioprotection method according to the invention the adenosine A1/A2 agonistic
20  compound and sodium-hydrogen exchanger inhibitory compound may be administered in
different ways, such as in combination therapies optionally employing medical procedures. For
example, the adenosine A1/A2 agonistic compound and sodium-hydrogen inhibitory compound
may be administered to a patient concomitantly or at different times provided that they are
administered such that at some period of time there are pharmaceutically effective amounts of
25  both compounds present in the patient such that a therapeutic effect according to the invention

results.

It is a further object of the invention to provide a kit for providing cardioprotection in a
pateint, said kit comprising a plurality of separate containers, wherein at least one of said
30  containers contains a compound having adenosine A1/A2 agonistic activity and at least another
of said containers contains a sodium-hydrogen exchanger inhibitory compound, and said
containers optionally contain a pharmaceutical carrier, which kit may be effectively utilized for
carrying out combination therapies according to the invention. A further embodiment for a kit

would be wherein of said containers at least one of said containers should contain the compound



25 acceptabl e preparations. The choice of vehicle and the content of
conpounds used according to the invention in the vehicle are generally

det er m newoiop/03ser dance with the solubility and chem cal ppraser/sioes of

t he conpounds, the particul ar node of adm nistration and the provisions to
be observed in 30 pharmaceutical practi®e. For exanple, excipients such as
sterile water, R nger's solution, |actose, sodiumcitrate, isotonic saline
sol uti on@vmgrmmsszﬂé AN AL agﬁxmidiauumghmmﬂﬂm prsmlbcuaﬂ_he p@diaﬁqﬁliydmgeﬁal gi um or
magnesi c ciumc onat e, an

i o nt etaensss il Cofplid 5 SreRt AR oy PR BH A BRn ! ex

si | i cat ssliwodyilrgdn mtha.ngdrmﬂdnbmtcemgumtd wﬁhm@msmso%eaOEpommﬂlaymg

| auryl §&9nfs5’s§r?eﬁp ﬁ1sﬂ@¥ct9ﬁt used for preparing 35 tablets. To prepare a
capsule, 1t 1s a nttageous to use | act ose and hi gh nol ecul ar wei ght
poly%thylene glycols When aqueous suspensions are used they can contain

emul si fyi ng aOQBiRe, BE 288RBINS AMALS Qg&rﬁ@tid do&rﬂio‘ﬂn& 'dﬁcpﬁlﬁlhrﬁn}ydfagleﬁ' @iﬁh%n§éfc h as

sucr ose, . et hanol yet ene (g py en cer

chl or of BYHRIGFY ?ﬁf&ﬁﬁhﬂégn&t%aémmlrﬁ#d%%ﬁ%é Suncygsadsdomathy

PCT/ USORt2ptigfonaRbr fopallyp Butethéedralprefehabiy adinimitiersd, paesmdrsliyoasl/orsuspensi ons or
sol utions of the conpounds used according to the invention in vegetable
oil, for exanple sesane oil, groundnut oil or olive oil, or

aquébus- or gaBuitabéetampastitons getiaiamaibe eompeuhdp negdcerrding to dlad invémjonanatiee
organic | w0l I ons
of the %ﬁg%ﬁggeggﬁgg §§§g§%g%fgﬁfﬁ%5g cgﬁébuuséggf&kbﬁ%ﬁggﬁﬁgﬁgﬁgﬁo t he
sal ts omay he dissotpeslorcsspridad Hezgrable gmﬂﬁﬂthe invention are especially
useful for adnlnlstratlon by |ntranuscular I ntravenous, intraarterial or

bcut t ' tech t I
conpri of ng. SoPLFBRRIngY iR T iy R e A b
i nt tfavearhnmsadmmbﬁtheanosmsum“bﬂefrouteeam:’rm\z umntxdsraalsd) hedates fohd plarrﬁﬁ)ceatid:eﬂabl y
adj ust eg, ﬁ&ﬁ %‘mrﬁﬁgtﬂe bfplofiied &’se&’gécoﬁ{lﬁ Y {v%Hﬁg‘;{ fvﬂlc e{]é%ﬂ!aﬁle%} h a

suffici ent quan se or um C or| e an
steril i gesdnbhymge gr V@tgrma,ry n@d;cmq orhesg compositions may be prepared accordlng to the

customary methods, using one or more pharmaceutically acceptable carrier, which comprise

adjuvants or excipients. The adjuvants comprise, inter alia, diluents, sterile aqueous media and
20  the various non-toxic organic solvents. The compositions may be presented in the form of
tablets, pills, capsules, lozenges, troches, hard candies, granules, powders, aqueous solutions or
suspensions, injectable solutions, elixirs or syrups, powders, solution or suspension for
intrapulmonary administration and can contain one or more agents chosen from the group
comprising sweeteners, flavorings, colorings, or stabilizers in order to obtain pharmaceutically

25  acceptable preparations.

The choice of vehicle and the content of compounds used according to the invention in
the vehicle are generally determined in accordance with the solubility and chemical properties of
the compounds, the particular mode of administration and the provisions to be observed in

30 pharmaceutical practice. For example, excipients such as sterile water, Ringer’s solution,
lactose, sodium citrate, isotonic saline solutions (monosodium or disodium phosphate, sodium,
potassium, calcium or magnesium chloride, or mixtures of such salts), calcium carbonate and
disintegrating agents such as starch, alginic acids and certain complex silicates combined with
lubricants such as magnesium stearate, sodium lauryl sulfate and talc may be used for preparing

35  tablets. To prepare a capsule, it is advantageous to use lactose and high molecular weight
polyethylene glycols. When aqueous suspensions are used they can contain emulsifying agents
or agents which facilitate suspension. Diluents such as sucrose, ethanol, polyethylene glycol,
propylene glycol, glycerol and chloroform or mixtures thereof may also be used.



mcrofiltration. The conpound havi ng adenosi ne Al /A2 agonistic activity and
t he sodi um hydrogen 15 exchanger inhibitory conpound according to the

i nvent i orworg/0345¢® be forrmul ated in a manner which resi sPETEP2/85086 ear ance
fromthe vascular (arterial or venous) wall by convection and/or

di ffusion, thereby increasing the residé&ce time of the conposition at the
desired site of action. Depot useful according to the invention may be in
a copolyner matrix, such as ethyl ene-vi nyI - acetate, or a polyvinyl

al cohol gel urrou asti ¢ .shel Al t er nat.i e SO und 20
navi ng. adenotPHEpALedpaivs SbfiiGr pnrtrarier St o SHAF S Bat e er
i nhi bi t ecoprdingtrpthendentiyn bevegetablearlp thrleaambleysefantmoil gsouridavine] qnodlmasenl or
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medium é&ahabdee ooy cdmhemidag cadanas itieinftitd? mgoadissbé ormatated ihy mmthet he
which resists rapid clearance from the vascular (arterial or venous) wall by convection and/or
diffusion, thereby increasing the residence time of the composition at the desired site of action.
Depot useful according to the invention may be in a copolymer matrix, such as ethylene-vinyl
acetate, or a polyvinyl alcohol gel surrounded by a Silastic shell. Alternatively, the compound

20  having adenosine A1/A2 agonistic activity and the sodium-hydrogen exchanger inhibitory

compound may be delivered locally from a silicone polymer implanted in the adventitia.

An alternative approach for minimizing washout of the compound having adenosine

A1/A2 agonistic activity and the sodium-hydrogen exchanger inhibitory compound during

25  percutaneous, transvascular delivery comprises the use of nondiffusible, drug-eluting
microparticles. The microparticles may be comprised of a variety of synthetic polymers, such as
polylactide for example, or natural substances, including proteins or polysaccharides. Such
microparticles enable strategic manipulation of variables including total dose of a drug and
kinetics of its release. Microparticles can be injected efficiently into the arterial or venous wall

30  through a porous balloon catheter or a balloon over stent, and are retained in the vascular wall
and the periadventitial tissue for at least about two weeks. Formulations and methodologies for
local, intravascular site-specific delivery of therapeutic agents are discussed, for example, in
Reissen et al. (J. Am. Coll. Cardiol. 1994; 23: 1234-1244), the entire contents of which are
hereby incorporated by reference.
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sodi um hydr ogen exchanger inhibitory conpound can al so be a hydrogel which
is prepared from any bioconpatible or non-cytotoxic (hono or hetero)

pol yrmer, wWoab/o3s2& hydrophilic polyacrylic acid polyner PRALUSOABS0AEL as a
drug absorbing sponge. Such polyners have been described, for 5 exanple, in
appl i cati on W93/ 08845, the entire contéhts of which are hereby
incorporated by reference. Certain of them such as, in particular, those
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ng/ kg body wei ght per day by oral adm nistration, and from about 0.00001
to about 0.1, preferably 0.0001 to 0.01, ng/kg body weight per day by

i ntyavenous gEghacsitig AR adddBsiHOAA0ES aRhnidid oA Pl IR RySREHANTET
exchanger inhibitory compound used according to the invention may be varied. The compounds
should constitute a proportion such that a suitable dosage shall be obtained. Obviously, several
unit dosage forms may be administered. The dose employed will be determined by the physician,
and depends upon the desired therapeutic effect, the route of administration and the duration of

20  the treatment, and the condition of the patient. In each particular case, the doses will be
determined in accordance with the factors distinctive to the subject to be treated, such as age,
weight, general state of health and other characteristics which can influence the efficacy of the

medicinal product.

25 In the adult, the dosages of the adenosine A1/A2 agonistic compound are generally from
about 0.00001 to about 0.5, preferably about 0.0001 to about 0.05, mg/kg body weight per day by
inhalation, from about 0.0001 to about 1, preferably 0.001 to 0.5, mg/kg body weight per day by
oral administration, and from about 0.00001 to about 0.1, preferably 0.0001 to 0.01, mg/kg body
weight per day by intravenous administration. The dosages of the sodium-hydrogen exchanger

30  inhibitory compound are generally from about 0.0001 to about 5, preferably about 0.001 to about
0.5, mg/kg body weight per day by inhalation, from about 0.001 to about 10, preferably 0.01 to 5,
mg/kg body weight per day by oral administration, and from about 0.0001 to about 1, preferably
0.001 to 0.1, mg/kg body weight per day by intravenous administration.



30 inhibitory conmpound are generally from about 0.0001 to about 5,
preferably about 0.001 to about 0.5, ng/kg body wei ght per day by

i nhal at i owpQ oBiosasesabout 0. 001 to about 10, preferably 0.01PCo/US02/3508¢ kg body
wei ght per day by oral admnistration, and from about 0.0001 to about 1,
preferably 0.001 to 0.1, ng/kg body we %ht per day by intravenous

adm ni stration. WO 03/039528 PCT/ US02/ 35096 26 The conpound havi ng

adenosi ne Al /A2 agonistic activity and the sodi um hydrogen exchanger
inhibitory c L O j ' e

phar maceut i cgf{f)g&ﬂg?‘@?ﬁ%ﬁléa% g}rlcgyggef:ﬁ[/%%ndggﬂ%g? gKg{rﬁtly \r%ﬂﬂg gﬁskasg’gslm\/\}ﬁ’%rﬁg%nr e

sub- cl i exahahgeriintgbitorly esmpbinahmay pbadminisedrtd anddsygssiwidch ire@hbdiacedidallyor a
conbi natj on, thereof, provided that the_ conbined, .dosages are

phar mac &estvaiipncagh paapownd, ommeloseses Sk Havithelinierlnsi las thay A2 agoni sti ¢
actiyit IIN; . [.nhichi 1 or n d

sccor ai BAREehiEaRp el D16t Q0E Dy oZEIRARNGE ulhloe bebBlot BRERRHPGelR
necessadysages are grirntaceilthAy offtdieedesi red therapeutic effect. The dosage
regimen in carrying out the nethod of this invention is that which insures
maxi mum t her apeutic response wuntil inprovenent is obtained and thereafter
the m ninum effective | evel which gives relief. _ Sonme patients nmay respond
rapi dly to alhfgprapownd hagingaderpsinceahlf Adegonistiglagiiyétsi apdhersofwnhydiagare doses
adequat exchBaidd iibitdry camgolrangsel QEdBrding & 1He henti6P h¥BBE adhmerigeRl ggp! at ed

15 K@r %he |gvent|on. Treaéngnt% at tgg.rgﬁﬁ of abgﬁg 1a%§ about 4 doses
per Gay TRIETEY 85 CqESRTRA g4 oPta e dasitrdiberangubs oftngh Jihy doses geemen in
requi r epaTitisg oft thawmkthod of ildsirvenybat is ¢het whidheiasiregmbxinminn therapbutiongsisomse t hat
in sel egti I I I echf . .consideration
must  be By v gpt R EnERets BB Al 0A0RR, W AN ERHLN G, SR SRS LS

f act or sS#IE PAtienigmay rspershiepidhetoporigkertos laves deswiand @anfindoook Igyearent er al

i nf ussi RintédAn& @REs AdeqiREN BRI SIER- METARG ] G&ltn¥n8 i dLRELY Se %rﬁﬁfﬂpia el s
of the compound having adenosine Al /A2 agonistic _activity and the
sodium ?ﬁrgfeol@wt@%c r}ré%ﬁ@?ntﬁ ﬁthirﬁtspﬁa‘a%!ﬁgaa AbPYL4 desesooes gAY @Rpisat ed.

contemplated, in accordance with the physiological requirements of each particular patient,

bearing in mind, of course, that in selecting the appropriate dosages in any specific case,
consideration must be given to the patient's weight, general health, age, and other factors which
may influence response to the drug. Continuous parenteral infussion, in order to maintain

20  therapeutically effective blood levels of the compound having adenosine A1/A2 agonistic
activity and the sodium-hydrogen exchanger inhibitory compound is also contemplated.

The compounds of the present invention may be used during the treatment of restenosis
during angioplasty using any device such as balloon, ablation or laser techniques, in order to

25  reduce or protect against injury during reperfusion.

The compounds of the present invention may be used during the treatment of restenosis,
in order to reduce or protect against injury during reperfusion, in combination with any
anticoagulant, antiplatelet, antithrombotic or profibrinolytic agent. Often patients are

30  concurrently treated prior, during and after interventional procedures with agents of these classes
either in order to safely perform the interventional procedure or to prevent deleterious effects of
thrombus formation. Some examples of classes of agents known to be anticoagulant,
antiplatelet, antithrombotic or profibrinolytic agents include any formulation of thrombin

inhibitors or Factor VIIa inhibitors. Some examples of classes of agents known to be



The conpounds of the present invention may be used during the treatnent of
restenosis during angioplasty using any device such as balloon, ablation
or | aser woewbnsggees, in order to 25 reduce or protect ag®RCHAIS02/BH006¢ y
during reperfusion. The conpounds of th 9 present invention nay be used
during the treatnent of restenosis, i i order to reduce or protect agai nst
injury during reperfusion, jn c |nat|

th ti
ant i pl anéiceagulanhiantiplatsigioantergm BF%P?%P?EB? YV%gg%EHPgm gﬁgy n?@ﬁqgfare
30 con C&é rﬁln Ei#ré;{ ttﬁl%ﬂ’xhoﬁfmﬂfﬂlﬁfs duG 'P'a&oﬁﬁg ibi®drs, Jit Et\ég Wa(?ﬂﬁiplt&’é ocedur es

wth age these classes ‘“elt in"order to safely performthe
|ntervent|o

format i on. _SoraennraERi@ime aﬁérgﬁﬁfo%d e Sl S oy a IR
antlpIdﬁ@ﬂ@ﬂiObﬁﬁﬂﬂgf@ﬁﬁ@EWHh@FO%rof|br|nolytlc agents include any

formul ation of thrombin inhibitors or Factor VIla inhibitors. Some
exanpl es of classes of agents known to be WO 03/039528 PCT/ US02/ 35096 27
anticoagul ant, antiplatelet, antithronbotic or profibrinolytic agents
include any fornulation of aspirin, direct thrombin inhibitors, direct
Factor Xa inhibitors, or Factor Vila inhibitors. The present invention may
be enbodied in other specific fornms without departing from the spirit or
essential attributes thereof. 5 WD 03/039528 PCT/ US02/ 35096 28 WHAT IS
CLAIMED I S: 1. A pharmaceutical conposition conprising a pharmaceutically
acceptabl e carrier and pharmaceutically effective amunts of a conpound
havi ng adenosine Al /A2 agonistic activity 5 and a sodi um hydrogen
exchanger inhibitory conpound. 2. The pharmaceutical conposition according
to claim1 wherein the conmpound havi ng



adenosine Al/A2 agonistic activity is a conmpound of the formula CI S NH QO
".O0H H~ jJNtoH 10 or a pharnmaceutically acceptable salt thereof. 3. The
phar mace WpD®al39%se8rposi ti on according to claim2l1l wherein tRETABA/88WOYydr ogen
exhanger inhibitory conpound is selected fromthe group consisting of

cari poride, eniporide, zoniporide, BVE 84640, BIIB-513, BIIB-722C,

EMD- 85131, KB-R9032, Ms-31-038, SL- 15 59.1227, SM20550, SMP-300, T-559 and
TY- 12539 HAT ISkd AINED#ESeut i cal conposition according to claim1 wherein

t he sodi um hydrogen exhanger inhibitory conpound is cariporide. 20 5. A
phar maceutical conposition according to claim11 conprising a )
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10  or a pharmaceutically acceptable salt thereof.

3. The pharmaceutical composition according to claim 1 wherein the sodium-hydrogen

exhanger inhibitory compound is selected from the group consisting of cariporide, eniporide,

zoniporide, BMS-284640, BIIB-513, BIIB-722CI, EMD-85131, KB-R9032, MS-31-038, SL-
15 59.1227, SM20550, SMP-300, T-559 and TY-12533.

/
4, The pharmaceutical composition according to claim 1 wherein the sodium-hydrogen

exhanger inhibitory compound is cariporide.

20 5. A pharmaceutical composition according to claim 1 comprising a pharmaceutically
acceptable carrier and pharmaceutically effective amounts of AMP579 and cariporide.

6. A method of providing cardioprotection in a patient in need thereof comprising
administering to said patient pharmaceutically effective amounts of a compound having
25  adenosine A1/A2 agonistic activity and a sodium-hydrogen exchanger inhibitory compound.

7. A method of protecting against reperfusion injury in a patient in need thereof comprising
administering to said patient pharmaceutically effective amounts of a compound having

adenosine A1/A2 agonistic activity and a sodium-hydrogen exchanger inhibitory compound.



8. A nethod of protecting against ischemc injury in a patient in need
thereof conprising admnistering to said patient pharmaceutically

ef f ecti vewarmesasgs of a conpound having adenosine Al /A2 a@CRiGSDE/3S09€t i vity
and a sodi um hydrogen exchanger inhibitory conpound. 5 9. A nethod of
provi di ng cardi oprotection prior to, du?d9ng, or follow ng cardiac surgery
in a patient in need thereof conprising admnistering to said patient
pharmaceutically effective anobunts of a conpound havi ng adenosi ne Al /A2
agoni stic activity and a sodi um hydrogen exchanger inhibitory conpound. 10
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exchanger inhibitory compound.

15
11.  The use of pharmaceutically effective amounts of a compound having adenosine A1/A2
agonistic activity and a sodium-hydrogen exchanger inhibitory compound in the preparation of a

medicament for providing cardioprotection in a patient in need thereof.

20 12.  AKkit for providing cardioprotection in a patient in need thereof, said kit comprising a
plurality of separate containers, wherein at least one of said containers contains a compound
having adenosine A1/A2 agonistic activity and at least another of said containers contains a
sodium-hydrogen exchanger inhibitory compound, and said containers optionally contain a
pharmaceutical carrier.

25
13. A kit according to claim 12 wherein of said containers at least one of said containers
should contain the compound having adenosine A1/A2 agonistic activity without the presence of
sodium-hydrogen exchanger inhibitory compound, and at least another of said containers should
contain the sodium-hydrogen exchanger inhibitory compound without the presence of the

30  compound having adenosine A1/A2 agonistic activity.

14. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a
pharmaceutically effective amount, or less than pharmaceutically effective amount of a
compound having adenosine A1/A2 agonistic activity and a pharmaceutically effective amount,

35  orless than a pharmaceutically effective amount of a sodium-hydrogen exchanger inhibitory
compound, provided that the composition is pharmaceutically effective.
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