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PRESERVATION SOLUTION FOR ORGANS FIELD OF THE
INVENTION The present invention relates to a solution for preservation,
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peptide activator(s) of protein kinase C delta (PKC S). BACKGROUND

OF THE INVENTION 10 Successful organ transplantation is often limited
dueptrisphemigre perfasigndRjury. Isolated human hearts deprived of

oxygen for more than four hours progressively loose vigor and often do
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compounds produced by an organ's cells. Organ transplants have a
higtrérdve Queate (PEIG readsnphpidpeariomme@)infipadiatalinafiel eXRISIDRC 5).
from their hosts. Recent advances have increased the rate of successful
organ transplants and 20 organ surgery, such as coronary bypass

sur%er . The first includes organ preservation and organ perfusion
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of organ perfusion solutions to an organ. Short-term myocardiac
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éd r}g}g fgsrter%trl@eqyﬂ%soec%lgor and offen do not survive in recipient hosts, Other organs
such as the kidney, liver, pancreas and lung are also s_ubj ect to tissue and cellular

damage when removed from their hosts prior to transplantation. This damage is due

15 to hypoxic conditions and 2 lack of circulation, which normally delivers physiological

concentrations of oxygen and nutrients, and removes toxic compounds produced by
an organ's cells. Organ transplants have a higher frequency of success when
performed immediatety afier excision from their hosts.

Recent advances have increased the rate of successful organ transplants and

20 organ surgery, such as coronary bypass surgery, The first includes organ preservation
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and organ perfusion solutions. The second is improved methods and devices for the
delivery of organ perfusion solutions to an organ.

Short-term myocardiac preservation is currently provided by cold storage after
cardioplegic arrest. A variety of processes exist however differing by the composition

of the solution used, the preservation temperature and the administration pratocol.



1 WO 2006/076590 PCT/US2006/001266 Different solutions

‘n'or"atr'es~ing and preserving the heart have been developed to protect

the myocardium in cardiac surgery. Examples of these solutions include
WRrgl§s2Heti8eleit solution, UW solution, St. Thomas Il solutidi; TOoik#{s/001266
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48:2444-2460 (1991)). Nevertheless, organ rejections still remains due to
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of removal and the restoration of blood flow in the recipient. Restoration of
blogtfgwdsdheipineey ahjesivsifoviccatnaniet ugan issuad ¥®38,961;

experiencing prolonged isehemia, e.g., during transplant, However,
Srep&dusion ahditabcfcdwintivcesendorbeliim aodInyeeytetnplly and Diuric,
resulting in organ dysfunction (Buerlce at al., Am JPhysiol 266: H128-
1364294 HogpcRésiantl NkAkaes (NIARBY NRivartheiead, DaxiaakRGtions still
2011-2024, 1986; and Lucchesi at al., JMol Cell Cardiol 21: 1241-1251,
1989)naihe drdaaistal evemdmibsooatsnifite pedasionadahjrgratettsen the
initiated by endothelial dysfunction which is characterized by a reduction
of tHEBAEAPIEHAbANEIfaF cesiqeieuse favigitoskigdhpneyipitain the first
2.5-5 min post-reperfusion (Tsao and Lefer, Ain JPlayiol259: .
H 1660-16&?@%@}} THidwd deuds e ergmeNaiedager reesment of organ tssue
1Dassociated with adhesion molecule up-regulation on endothelial and
pol§ARSHRGHFRE R AB RN R By e CETFRRSTRETRIABS MAYEY ) [P HduRas of
72:,403.20 41.2,.1993; an eyrich at al., JLeuko Biol 57: 45-55, 1995). |
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myg%lgerglﬁ r%ﬁt %’0 %glflle :T\)?eﬂ %{i’ fnln%p%sﬁ%’lf%‘;’ E'ucclimm anE ﬁuﬂane, Ann Rev
Pharmacol Toxicol 26 2011-2024, 1986; and Lucchesi et al., J Mol Cell Cardiol 21:

1241-1251, 1989). The sequential events associated with reperfusion injury are

15 1nitjated by endothelial dysfunction which is characterized by a reduction of the bagal
endothelia} cell release of nitric oxide (NO) within the first 2.5-5 min post-reperfusion
{Tsao and Lefer, dm J Phyiol 259: H1660-166€, 1990). The decrease i endothelial
derived NO is associated with adhesion molecule up-regnlation on endothelial and
polymorphonuclear (PMN) ieukocyte cell membranes (Ma et gl., Cire Res 72: 403-

26 412, 1993; and Weyrich et al., J Leuko Biol 57: 45-58, 1995). This event promotes
PMN/endothelial interaction, which occurs by 10 to 20 min post-reperfusion, and
subsequent PMN infiliration into the myocardium is observed by 30 min post
reperfusion (Lefer and Hayward, In The Role of Nitric Oxide in Ischemia-
Reperfusion: Contemporary Cardiclogy, Loscalzo et al. (Bds.), Humana Press,

25 Totowsa, NI, pp. 357-380, 2000, Lefer and Lefer, Cardiovasc Res 32: 743-751, 1996;



reperfusion (Lefer and Hayward, In The Role of Nitric Oxide in Ischenaia
Reper fusion: Contemporary Cardiology, Loscalzo at al. (Eds.), Humana
Press, 25 Totowa, NJ, pp. 357-380, 2000; Lefer and Lefer, Cardiovasc

WRE808R7684B-751, 1996; 2 WO 2006/076590 PCT/1JS2006301VEHIFHA$6

ety eMzeidin S22 LA02-1412, 100 AngWavH Bl AL elceRisd 57; 45-
Biol 57: 45- 55, 1995). Chemotactic substances released from reperfused
tisgyeapehplasma factors activate PMNs that augment P1vN release of

cytotoxic substances (i.e, superoxide 5 anion) and contribute to organ

dysfunctigndelipningsisshiemiatepedusion tepadhesi tanal adVioh@edl factors

" Cardiol 21: 1241-1251, 1989; Ma at al., Ciro Res 69: 95-106, 1991; Tsao
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1464- 1471, 1992). Superoxide combines with NO to produce peroxynitrite
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dysfunction and PMN 10 infiltration after myocardial ischemialreperfasion
(Clantey blodlCell Chrdialdst o5t 1256-145% Mogpaln sdgeReCitc dfxi6h 1991
91: 1872-85, 1995; Lucchesi at at., JIMo1 Cell Cardiol21: 1241-1251
198ecR BhnGiranlanhEIHE2 A 3PS Grsesaial i Hame /Tao W+
al., Ana Heart J 123: 1464-1471, 1992, and Weiss, New Eng JMed 32t8:
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1116-1121, 1992; Hansen, Circulation 91: 1872-85, 1995, Lucchesi et al., J Mol Cell
Cardiol 21: 1241-1251, 1989; Rubanyi and Varhoutte, Am J Physiol 250: H815-821,
1986 Tsao et al., Am Heart J 123: 1464-1471, 1992; and Weiss, New Eng J Med 320:
365-375, 1989).

Therefore, there remains a need for a solution of improved guality that can
extend the preservation time of an organ for transplantation and protect the organ

from reperfusion injury afier ischemia, so that the organ can resume proper function

after restoration of blood flow.



SUMMARY OF THE INVENTION In one aspect, there is provided a
solution for preservation, perfusion, and/or reperfusion of an organ,
especially the heart, containing peptide inhibitor(s) of protein kinase C f3lI
(PKC 13lI1) and/or of protein kinase C.( (PKC ~) and/or peptide
activator(s) of protein kinase C S (PKC S). The solution protects organ

tissues angegtls rpmrdanmagesntiiiethe organ is isolated from the

circulatory system or is experiencing decreased blood flow (ischemia).

The piesenhipvaniaeRas giserrnaredo iademapide dnbliteiseldmked/or
PE and/or PKC 5, and/or peptide activator(s) of PKC S enhance NO
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protective effect in organs undergoing ischemia/reperfusion. In another

kiaReet piheris provided comathes fahpieservipg @ oiganfeeptide
transplantation comprising the step of perfusing the organ with the
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method for protecting an ischemic organ from damage comprising the
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another aspect, there is provided a method for attenuating organ
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the solution of the first aigect. In a further aspect, there. is provided a
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comprising the step of perfusing the organ with the solution, of the first
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In another aspect, there is provided a method for preserving an organ for
- transplantation comprising the step of perfusing the organ with the solution of the first
aspect.

In still another aspect, there is provided a method for protecting an ischemic
organ from damage comprising the step of perfusing the organ with the solution of the
first aspect.

In vet another aspect, there is provided a method for attenuating organ
dysfunction after ischemia comprising the step of perfusing the organ with the solution
of the first aspect.

In & further aspe(;,t, there is provided a method for maintaining nitric oxide
release in an ischemic organ comprising the step of perfusing the organ with the
solution of the first aspect.

In another aspect, there is provided a method for protecting an organ from
damage after isolation from the circulatory system comprising the step of perfusing the

organ with the solution of the first aspect.



organ with the solution of the first aspect. 4 In an embodiment, the

solution contains about 5-10 sM of the peptide inhibitor of PKC (31l and/or
about 2.5-5 W. of the peptide inhibitor of PKC ¢ and/or a 5-10 pM of the
peptide activator of PKC S dissolved in a saline solution. The solution of

the present disclosure can be used as a perfusion solution or a

preservation solution. As a perfusion solution, it is pumped into the
vasculatwrenafthedergantte prbieot thatenypaabtissiidd ahdl ks paptie
preservation solution, it serves as a bathing solution into which the organ
isishibine rofcRk O Sierabily, dbeibidah idvpefthsagriidthanaisuhBided sad/or 2
the present solution. Further, the present solution also serves as a
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ischemia. Also disclosed herein are methods of using the solution of the :
present Tisciokuiien ThtksepinstuddinsthiodS1orisresehAng Befibien Folution or a
transplantation, for protecting an ischemic grgan fronﬁlﬂdﬁr{rn e, for.
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release in an ischemic organ, and.for,protecting an organ from damage
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0 to 45 'min following 20 min ischemia. The sham group (n=6) maintained
the same LVDP throughout the 80 min. protocol.
Also disclosed herein are methods of using the solution of the present
disclosure. These include methods for preserving an organ for transpiantation, for
protecting an ischemic organ from damage, for attenuating organ dysfunction afier

ischemia, for maintaining nitric oxide release in an ischemic organ, and for protecting

an organ from damage when isolated from the circulatory system.
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The I/R (n=6) group recovered to initial baseline values. I/R+PMN group
(n=6) exhibited a significant and sustained reduction in LVDP compared
to and I/R+PMN+ PKC~ peptide inhibitor (n=6) group. All values are

WwededEetPls mean SEM. 10 *p<0.05 and **p<0.01, I/R+P RN PREPU1266

pe@@&%@t@wg : -@@#Et%?w&%ne 2. Initial and final LVDP

expressed In mmHg from Is perfused rat hearts before ischemia (1)

(initial) arﬂ@ﬁl@ﬂ?rﬁ%&&@&ﬁﬁ%’iigﬁmﬁm bRl weikferused:

in the presence or absence or PMNs. PMNs induced a significant
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inhibitor, but was significantly blocked by i v-nitro-L-arginine methyl ester

(L-1AMEN Athy Re g one-exRressestias mepitorSE WMvVNpaess of heatts LVDP

examined are at the bottom of the bars. **p<0.01, from final I/R+PMNSs;

5 NSs=nousightlqanicnguradehtitfaband:inal madimah fateeidMID R tietdinia.
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max) expressed in mrnHg/s in isolated perfused rat hearts before

isclirenibafh) mochaftes repanfusiehiiR kar20 NPt Siveeph@efus 8¢ irtheotocol.
presence or absence of PMN-s. PMNSs induced a significant contractile
dySfonbRom-whichowassatendiatadityl haRIBE (pleptidétinRMitogrobpwws
blocked by L-NAME, All values are expressed as means SEM. Numbers
of hdiied atititiddantead tietiibabradotiivn Hakd BHrcemparef smefih HRAR MN+
+ PMNSs; ITS=not significant. 5 WO 2006/076590 PCT/US2006/001266
FigUr& aentidgombdear sasessinent SEBEISh It ASEEAs s dpHtrate
PMNs in isolated perfused rat heart samples taken from 3 rats perﬁ?rotg(ﬁ\f

?’f 8.

andPTO-8red pErHdhr RAEMDR BETS P B Hr i MR SR

PMNs In Figare 2. Initial and final LVDP expressed in mumig from isolated perfused

rat hearts before ischemia (I} (initial) and after 43 min post reperfusion (R} (final).
Hearts were perfused in the presence or absence or PMNs, PMNs induced a
significant confractile dysfunction, which was attenuaied by the PECL peptide
inhibitor, but was significantly blocked by N°-nitro-L-arginine methyl ester (L-
NAME), All values are expressed as mean + SEM. Numbers of heaﬁs examined are
at the bottom of the bars. **p<0.01, from final VR+PMNs; NS=not signiﬁcant.
Figure 3. Initial and final maximal rate of LVDP (+dP/dt max) expressed in
mmHg/s in 1solated perfused rat hearts before ischemma (I} and after reperfusion (R).
Hearts were perfused in the presence or absence of PMNs. PMNs induced a
significant contractile dysfunction, which was attenuated by a PKC{ peptide inhibitor,
but was blocked by L-NAME, All values are expressed as means = SEM. Numbers
of hearts examined are at the bottom of the bars. ¥*P<(0.01, from final /R + PMNs;

NS=not significant,



5 post-reperfusion cardiac tissue and adhering to coronary vasculature
was significantly attenuated by the PKC~ peptide inhibitor. Hatched
boxes represent non-PMN perfused hearts and black boxes represent

WRMNegeffid8ed hearts. *P<0.01, from UR+PMNSs. Figure 4BHi&AGieeH266

assessment of infravasewar, PMNs that adhered to the 10, coropar
st B e e R sttt e mha
groyp and 10 areas per heart. The numbers of PMNs adhering to the

coronary vasculature was not significantly different from I/R+PMNs.

Hatehed boxes cepresrni NoREMNL REHHRRd hea éf%?q%%%%%g% |

represent PMN-perfused hearts. All values are 15 me ers o

PMs/mui ofhearaea 4 SEM ifigiue RMeasHsment p{AR felease

from rat aortic segments. Endothelial NO release was significantly

sncrpageddemibasaldio feleassdn ikt RealdaaDRIILALHEAISE significantly
segments (2.5-15M), as well as acetylcholine (Ach, 200nM), NO release
was:signiisanthtred it ingiouns giveRA00 oM oAME,@ohin20
endothelium removed (denuded) segments. All values are expressed as
megests@Hh N andtieaskdt bt omrefdaPvarepstinkeiscafiseparaial, fom
experiments per group, *p<0.05, **p<0.01, from basal values. Figure 6.
Sup&toxiBNrelease from rat PMNs. Superoxide release was measured

from 5 X 106 PMNs after phorbol-i2-myristate-13-acetate (PMA) (15 nM)

25 stimulakigHr Sthp féstidestshsresares DN dgtrisl) Wdbethplofiededso the
a positive 6 WO 2006/076590 PCT/US2006/001266 control. The change

10in JEspsahte AT sdhivissierdberdce Aner mmnledghionron 3 rats per

group
and 10 areas per heart. The numbers of PMINs adhering to the coronary vasculature |
was not significantly different from I/R+PMNs. Hatched bosxes represent non-PMN

perfused hearts and black boxes represent PMN-perfused hearts. All values are

15 mean numbers of PMNs/mum” of heart area = SEM,

Figure 5. Measurement of NO release from rat aortic segments. Endothelial
NO release was significantly increased from basal NO reiease in PECL peptide
inhibitor treated segments (2.5-15uM), as well as acetyicholine (Ach, 200nM), NO

release was significantly reduced in both groups given 400 pM L-NAME, and in

20 endothelium removed (denuded) segments. All values are expressed as means =

25

SEM. Numbers at botiom of bars are numbers of separate experiments per group,
*p<0.05, **p<0.01, from basal values,

Figure 6. Superoxide release from rat PMNs, Superoxide release was
measured from 5 X 10° PMNs after phorbol-12-myristate-13-acetate (PMA) (15 nM)

stimulation. Superoxide dismutase (SOD) (10 pg/ml) was employed as a positive
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(peak response). Superoxide release was significantly inhibited by the
PKCr, peptide inhibitor (**p<0.01, 2.5, 5 and 15 M). All values are means
SEM, Numbers at bottom of bars show the numbers of separate
©gresieins per group. 5 Figure 7. Time course of LVDP inFSR&RZNRUIR$6
I/R+PMNs and I/R+PMN+(3Il peptide inhibitor (10 M) perf se% hearts.
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were perfused in the presence or absence or PMNs. PMNs induced a 15
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peptide inhiBitor, but was significantly blocked by the presence of

L-NAME A ¥aiues-a1@:i SXRReIed 85 MeanIhEM Numbefhehleants sham

examined are at the bottom of the bars. *p<0.05 and **p<0.01, from final
/Rl s Prnatisignifibasinfl QB OiHalie] Anehisal P {bmas. The

expressed in mmHg/s in isolated 20 perfused rat hearts before ischemia

() arelaterreperfisten {R)ibiehsts yudfeaperfidsedtzinetheqrarence OrDP
absence ofPMNs. PMNSs induced a significant contractile dysfunction,
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L-NAME. All values are expressed as means SEM. Numbers of hearts
exarEaT @re bt Bl oimhef Thelbdrsndd Lo BE0anienPRyiFMem final

I/R. + PMNs; NS=not 25 significant. )
Figure 8. Initial and final LVDP expressed in mmHg from 1solated perfused

rat hearts before ischemia (1) (initial} and after 45 min post reperfusion (R) (final).
Hearts were perfused in the presence or absence or PMNg. PMNs induced a
significant coniractile dysfunction, which was atienuated by PKC BII peptide
inhibitor, but was significantly blocked by the presence of L-NAME. All values are
expressed as mean = SEM. Numbers of hearts examined are at the bottom of the bars.
*p<0.05 and **p<0.01, from final VRAPMNsg; NS=not significant.

Figure 9. Initial and final +dP/dt max expressed in mmHg/s in isolated
perfused rat hearts before ischemia (I) and after reperfusion (R). Hearts were perfused
in the presence or absence of PMNs. PMNs induced a significant contractile
dysfimction, which was attenuated by PKC Bl peptide inhibitor, but was blocked by
L-NAME. All values are expressed as means = SEM. Numbers of hearts examined
are at the bottom of the bars. *p<0.05 and **P<0.01, from fina] /R + PMNg; NS=not

significant.
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WO 2006/076590 PCT/US2006/001266 Figure to. Measurement of NO
release from rat aortic segments. Endothelial NO release was significantly
increased from basal NO release in PKC (311 peptide inhibitor treated

WOYPEAEE9(1, 2.5, 5 and 10 M), as well as acetylcholine (AcRCBDEHIRj01266
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NO release was, sighificantl i ' ,
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from Y .~ Figure 11. Superoxide release from rat PMNs.

Supergxider apurad: oo AN 186 Ms.aliglcholine (Ach,
forr%?ﬁ%@r%%?g%%%ﬁylalamne (tl\/lﬁl%)) (200 nM) sﬁalgtilgﬁ.(s%D

(10;pghmh). wes Rimploved asaResiive saueh T dQwhangeninoo xM L-
absorbance (A) was measured 90 sec after fvILP addition (peak

resSRARSE). AFURGHOXIFS feleaseiwamsignHicENly Nbibtied hybthedRI§Coars are
J311 peptide inhibitor (**pc0.0l, 5, 10 and 20 M). All values are means

SEMuNumbessyathotiare:bhcharsameontintbarsist sepabdte, éxpetmeitsiues.
per group. Figure 12. Time course of LVDP in sham, IJR, IIR+PMNs and

FIR-,PMN#tglibe R K CSRp Er (i@ Mt eseCr By, vel) Riefbiic Simpibitofs précfassdtat
hearts. LVDP data at initial (baseline) and reperfusion from 0 to 45 min
follmwisg-@Dfrain fSEHE P Nheftshisrmyrougiiens)- lewitaihey Hendem{ELP)
LVDP throughout the 80 rein, protocol. The I/R (n=6) group partially
rec@06raxletimrdeiitial BB A ¢ waMbes s FuPRIRI ot B Ve qgntrol. The

exhibited a significant and sustained reduction in LVDP compared@éo and

20 HIRAFNINPRIAESR (L0 PrsREETes RA) S pHiae THikb g R Bog oG R onse
Al val d as SEM. *p<0.05 f R+PMNs., . _
FigRHRELo S P Y BAR RELLLE Y Al B BTGt o
fused rat t | ia (1) (initial) and.aft [ Lottom of
Perlieed I8t b SIS R AL r el o aler RO PBYortom o

bars are numbers of separate experiments per group.

Figure 12. Time course of LVDP in sham, VR, VR+PMNs and VR+PMIN+
PKC BIL (10 pM)+PECE (5 M) pephrde in‘nibifors perfused rat hearts. LVDP data at
initia] (baseline) and reperfusion from 0 to 45 min following 20 min ischemia. The
sham group (n=6) maintained the same LVDP throughout the 80 min. protocol. The
VR (1=6) group partially recovered toward initial baseline values. VR+PMN group
(n=11) exhibited a significant and sustained reduction in LVDP compared to and
UR+PMN-+ PKC BIL (10 uM)+PECL (5 uM) peptide inhibitors (n=7) group. All
valnes are expressed as mean = SEM. *p<0.05 from VR + PMNs.

Figure 13. Initial and final LVDP expressed in mmFg from isolated perfused
rat hearts befare ischemia (I} (initial) and after 45 min post reperfusion (R) (final).
Hearts wers perfused in the presence or absence or PMNs. PMNs induced a

significant contractile dysfunction, which was attenuated by the presence of PKC BI



Hearts were perfused in the presence or absence or PMNs. PMNs

induced a 25 significant contractile dysfunction, which was attenuated by

the presence of PKC (3II 8 WO 2006/076590 PCT/US2006/001266 'and
WP IBE(EHEstidb inhibifoH. This protective effect was blocked Hfy Y EREANIEN1266

All '-mmgw&mfaﬁmﬁ%éﬁwvmym@mgm}%ﬁé@@xﬁm@@a All
are at the bottom of the bars, *p<0.05 from final I/R+PMNs; NS=not :

signifieantrEigureskdd Ritialanddmal reailtdi oan@xrressathia REYIHSibtom

isolated 5 perfused rat hearts before ischemia () and after reperfusion

(R) oftibaritarweére<pesfasadind RpresdiecE -aksensshRMNsS. PMNs

induced a significant contractile dysfunction, which was attenuated by

PKC QIl aFighPKG{. gepiidendHibifordPBhisaprateetivel éffechias hldekedd

by L-NAME. All values are expressed as means = SEM. Numbers of
Sheartsfescairmih behsirdatotive sobttoim (Of ahé dfiwr s epRres 0B flm Heals 1BRR

+ PMNs; NS=not significant. Figure 15. Histological assessment of total

intrastessian Sreopishfreted Fvaes of Fodhate & Mevaisducrd: 4 aniGeamiplostractile

taken from 3 rats per group and 10 areas per heart. The numbers of total

InrSECE AR TR EHPIANG b Bbor i SeH R, A dradbiiosud b

and adhering to coronary vasculature was significantly attenuated by the

PKEFQEE e PR E UM MnttsROra T b 56 RE% Fapretsaps means +
non:; erfuseéjggrgarts and.black boxes represent PMN-perfused
e BT RO VBRING S0 e/ TE BTl Sooceigh ine
10of iﬁé@/@ﬁﬁ]@ dsl\jl\(lg épat dhered to the coronary vasculature in
isolated perfuse ral heart The numbers of PMNs adhering
Higure 15, Histological assessment of total intravascular and infiltrated PMNs
in
isolated perfused rat heart samples taken from 3 rats per group and 10 areas
per heart. The numbers of total intravascular and infiltrated PMNs in post-reperfusion
15 cardiac tissue and adhering to coronary vasculature was significantly attenuated by
the PKC P and PKC { peptide inhibitors. Hatched boxes represent non-PMN
perfused hearts and black boxes represent PMIN-perfused hearts. *¥P<0.01, from

VE4+PMNs.

20 Figure 16, Histological assessment of intravascular PMINs that adhered to the
coronary vasculature in isclated perfused rat heart. The numbers of PMNs adhering
to the coronary vasculature in hearts treated with PKC BIT and PKC { peplide
inhibitors was lower than /R+PMN hearfs. Hatched boxes represent non-PMN
perfused hearts and black boxes represent PMN-perfused hearts. All values are mean

25  numbers of PMNs/mm? of heart area £ SEM, *¥P<0.01, from I/R-+PMNs,



to the coronary vasculature in hearts treated with PKC (311 and PKC (

peptide inhibitors was lower than I/R+PMN hearts. Hatched boxes

represent non-PMN perfused hearts and black boxes represent
WRNINsi&Fsesed hearts. All values are mean 25 numbers of PIMINEAR{R0F266

heart -SEM, *P<0.01, f I/ Ns. 9 WO 2006/076590 .
 POTIIS20URD1 68 AR L) ShOLLRERE O IR e Bpdomeil
t] ligl NO rel ignificantly i d f
R A i e
ide inhibi ' 0line. 500 .
o o e B8 R e G e

are SupIsgSRb s erns. SEM.MNTRIS t HOORL s dle pTers

of separate experiments per group. **p<0.0 1, from

518. SuperoxideialrasecLomJatPM NS RUPSraNIde SRIRASE: WaSom of bars are
measured from 5 X 106 PMNs after PMA (15 nM) stimulation. SOD (10

g/milwiasrsINRIBYRE: Ag RSty B £t Thechangsdiabaarhagce (A)
was measured 360 sec 10 after PMA addition (peak response).
Superoxideigeledse Bascighificaeily bibitedNythepressicerabRK G 43|l
and PKC ; peptide inhibitors (*p<0.05, **p<0.01). All values are means
SE Mhehbumnbérsnas GOt PRiNarSes BOMANE mim kersutittep&ate (10 ng/ml) was
experiments per group. Figure 19. Time course of LVDP in sham, PR,
[|R-eRIviNg=d e 4/p0sRIViN-ent 5l PRICSipe gt de abstivzaare( (40 Mipeshssesd 30 sec
hearts. LVDP data at initial (baseline) and reperfusion from 0 to 45 min

10f0l| i d Do rafdiisen Grark TTIReHRAN® Groupidszdyern aataisaifiosntsambited
LVDP throughout the 80 min. protocol. The llk (n=6) group recovered to
initiBY HABIHERGa R PP &6 bprgrtiss (88 Grigrificamdhil. All

values are means = SEM. Numbers at bottom of bars show the numbers of separats
experiments per group.
| Figure 19, Time course of LVDP in sham, /'R, VR+PMNs and /R+PMN+
15 PRCO peptide activator (10 pM) perfused rat hearts. LVDP data at initial (baseline)
and reperfusion from 0 to 45 min following 20 min ischemia. The sham group (p+6)
maintained the same LVDP throughout the 80 min. protocol. The IR (u=6) group
recovered to initial baseling values. VR+PMN group (n==6) exhibited a significant and
sustained reduction in LVDP compared to and IR+PMN+ PKCS peptide activator
20 (n=6) group. All values are expressed as mean = SEM. **p<0.01, from V/R+PMNsg.
Figure 20. Initial and final LVDYP expressed in mmHg from isolated perfused
rat hearts before ischemia (1) (initial) and after 45 min post reperfusion (R} (final).
Hearts were perfused in the presence or absence or PMNs. PMNs induced a
significant contractile dysfunction, which was attenuated by the PK.CS peptide

25 activator. All values are expressed as mean = SEM. Numbers of hearts examinsd are

10



sustained reduction in LVDP compared to and I/R+PMN+ PKCS peptide
activator 20 (n=6) group. All values are expressed as mean = SEM.
**p<0.01, from I/R+PM~ Ns. Figure 20. Initial and final LVDP expressed

Wil WiPIgSom isolated perfused rat hearts before ischemiaPy/ [ipifigd)po1266

and a&g 45 min post reperfusi éFIT%)mn Heartsavere pepfuced.inthe
pre@é e soé%?éeetbgf%l\miég g s iR u'coeidgao%ligﬂ#%ﬁc%gt contrf’;ul:{g‘ls’(;['1 i
dysélimcgggﬂtwhich was attenuated by the PKCS peptide 25 activator. All
vallies aré expressed as mean SEM. Numbers of hearts examined are

10 WO 2006/G16390,£GTH 352000301260 80 oo Bl ot

bgrs:'*p<0. _ _and **p<0.01, from final I/R+PMNSs; NS=not significant.
Figueed.dnifiabancEpal +dRil mexaantessediflmtials maselaled

perfused rat hearts before ischemia(I) and after reperfusion (R). Hearts

sweremperfusad indhe o esencs ¥ APsenserai RMiNa BN sddUset Sntractile

significant contractile dysfunction, which was attenuated by a PKCS
peptideactivalomn:bll walugsmig.expeBEeT assneans Rl . Alumhess:ef
hearts examined. are at the bottom of the bars. *P<0.01, from final I/R +
PMBigi-diEsanotsignific sih/ - igueb s Sliperoxidenialebae ftahe tatiddMsthe
Superoxide release was 10 measured from 5 X 106 PMNs after PMA (15
nMpstinttiBtion ] ThenchaageRnr BbSdridfero{Algndsmeasured 360 sec
after PMA addition (peak response). Superoxide release was significantly
inhibited b§ighes PKCBpeptide rebtivatben{ra £00E, Suprtorddene abysises

are means SEM, Numbers at bottom of bars show the numbers of .

10separasaTesparmeid OENENsaficr By 16 DR stisrsgi dlssduaemint

20

25

of total intravascular and infiltrated o
absorbance (A) was measured 360 sec after PMA addition (peak response).

Superoxide release was significantly inhibited by the PKCS peptide activator
(**p<0.01, 5 and 10 uM). All values are means = SEM. Numbers at bottom of bars
show the numbers of sep arate experiments per group.

Figure 23a. Histological assessment of total intravascular and infilirated
PINs in
isolated perfused rat heart samples faken from 3 rats per group and 10 areas per heart.
The numbers of total infravascular and infiltrated PMNg in post-reperfusion cardiac
tissne and adhering to coronary vasculature was attenuated by the PKCE peptide
activator. Hatched boxes represent non-PMN perfused hearts and black boxes
represent PMN-perfused hearts.

Figure 23b. Histological assessment of intravascular PMNs that adhered to

* the coronary vasculature in igolated perfused rat heart samples taken from 3 fats per

group

and 10 areas per heart. The numbers of PMNs adhering to the coronary vasculature

11



PMNSs in isolated perfused rat heart samples taken from 3 rats per group

and 10 areas per heart. The numbers of total intravascular and infiltrated

PMNSs in post-reperfusion cardiac tissue and adhering to coronary
WenHbaieitei® was attenuated by the PK.C5 peptide 20 actival$iTfaReHet§i1266

boxegsrg res Qégg -g erfu gd hearts ag? black boxes represent

. PMRpErIest ear%ls. |guré°§%%.€i—ﬁ%$3%%‘it LKL RERTgFesent non-PMN
intrayas r P { hered to th ary.vasculature jn isolated
e e B e AT

perﬁggh&%&%%&(@%}%g%ering@me coronary vasculature 11

WO 2006/076590 PCT/U 86" was attenuated by the PKC6
peptide actixgigr, fatehed &9&9@5@1@@@@&&&%@%%@%{ %&Qﬁ%@gmm in

S
and black boxes represent PMN-perfased hearts. All values gre me

snurahers ok AMNeAnm2:ef hRas A SEM JEigiie24y, &Wﬁ&ﬁﬂiﬁ?e‘?ﬁ&% rat

ventricular and diastolic pressure (LVEDP) in" 5 sham, I/R, I/R+PMNs and

I/RHPMNRIROS paplidmaglivaiesi(As MY pasiisadratoheattssd MED owing

data at initial (baseline) and reperfusion from 0O to 45 min following 20 min
ischemia i ieshanTig ohin(RFbipniediatned decamedY EDBIbropghosh: the
the 80 min. protocol. The UR (n=6) group partially recovered to initial
basélimeny aluas.oll/ TRPNRE gréugr{ng 6 neixbipied-asigniflaant 8pgline values.
sustained elevation in LVEDP 10 compared to and UR+PMN+ PKC6

peptitieaéivamm((r=6) grbipted b viguds anonsgmessed dsvateann SEWDP
*p<O0A5 and **p<0.01, from UR+PMNSs. 12
10 compared to and VR+PMN+ PKCS peptide activator (n=6) group. All values are

expressed as mean = SEM. *p<0.05 and *¥p<0.01, from VR+PMNs.
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WO 2006IR76590 PCT/US2006/001266 DETAILED DESCRIPTION OF.
Tl- PREFERRED EMBODIMENT The present invention provides a
solution for the preservation, perfusion, and/or reperfusion of an organ,

WesHietiEythe heart. The solution contains peptide inhibitorf&)*GF 81200

kinase C (aiptFASCHBIbEsT orabpreieimiinase Rir RASG MsoRneNT
peptide activator(s) of PKC S. Preferably, the peptide inhibitor of PKC (311

or the peptifleppaiiviator @il frévigepranditidn tHEiBoHiena:RR, FRANN,
of about 5-10 M; and the peptide inhibitor of PKC ~ is present in an
amendtofrefefishbd M.dreampsefestat, emnbeainant tbapeptdeitiibiside
of PKC PH has an amino acid sequence of SEQ ID NO: 1; the peptide
inhibitdbid K EE priemamamiti@ HCREKIDHBque e OBk IDnNOCZ @i ()
the peptide activator has an amino acid sequence of SEQ ID NO: 3. Also,
Sin othéfce dyadineiivelat(s pfdéaed MhalthabipaptigepinlibitoactivaRBiGHI o
myristoylated to facilitate absorption into the cells of the organ. In a
preféfeeréftsdivaen ot RE B éptdecishibitéresiobitisaptica antivator (@)care-10
dissolved in a saline solution, preferably normal saline (0.9 % NaCl). The
peptitfe 41! ibRIBARS) AR B ATTK G SO IEacRT KhBWESTE @ 2hisi 2.5-5 1M

solution, such as Krebs- Henseleit solution, UVJ solution, St. Thomas Il

solution, CBIRELBRSHSHORSHRSFo ReoRGRERE HebHRs A& 1n8 ELLBR§ G RTRiag acid
(B EShaT oGS b %ﬁ%@%ﬁﬂ%ﬁ% SR Aahe: T
S R
SRR R S %@b%@@om Doy A sl

80- ﬁﬁ]@&ﬂMﬁi&ﬁ%@gWMJﬁ% bean e "mehNaRtd: tﬁTcgwo%@organ

the form of KCI and/or KH2PO4, most preferably at ratio
In a preferred embodiment, the peptide inhibitor(s) or peptide activator (s) are

dissolved in a saline solution, preferably normal saline (0.9 % NaCl). The peptide

15 inhibitor(s) can also be dissolved in known preservation solution, such as Krebs-
Henseleit solution, UW solution, 8t. Thomas II solution, Coliins solution, Stanford
solution, and the like. The solution may also contain ons or more of sodium (Na*),
potassium (_K”L), caleinm (Ca®™), magnesinm (Mg™), glutamate, arginine, adenosine,
manitol, allopurinel, glutathione, raffinose, and lactobionic acid in concentrations of

20 about 4-7 mM, about 0.2-0.3 mM, about 108-132 mM, about 13-16 mM, about 18-22
molV,, about 2-4 mM, about 0.5-1 mM, about 27-33 mM, about 0.9-1.1 mM, about 2.7~
3.3 mM, about 25-35 mM, and about 80-120 mM, respectively. Na” can be in the
form of NaOH; K can be in the form of KC1 and/or KH,POy, most preferably at ratio

of about 2-3.5 mM KCI and about 2-3.5 mM KFHL,PO,: Ca*' can be in the form of

13



of about 2-3.5 mM KCI and about 2-3.5 niM KH2PO4; Ca2+ can be in the
form of 13 WO 2006/076590 PC /US2006/001266 CaCl2",-"aud"1Vlg

“ca'ri'be'inthe form ofMgCI2. The solution is preferably maintained at
WERRRIAIGEHEAl pH of about 7.2-7.4. The solution of the preseRCiHVERLH01266

canbe-vsediringal shasss of.a0.o1aan, IPeCalYidAeNe8  ably maintained

transplant, including, but are not limited to, 1) isolating of 5 the organ from

the dongsisisaidiapigaieraghion).2) preserving the organ (hypothermic
storage/transport); and 3) re-implanting the organ in the recipient

(reperfusiorhg@bition). duringpesfusionyrepetiusien jespe cidbydess thean
heart, it is preferred that the organ be perfused at a rate of about 1
mL/mipdoespbaullp tncihapesfisiorirdtelicantne athvatiedcbus, it shotddng of
not exceed about 25 mL/min. Overall, the perfusion rate should not be so
Shighiasotgampasahmihreniession sgic ttéwnst A preofietbsgagarThe
solution of the present invention can be prepared by 1) dissolving and

dilutieyp ttieepeistideraghitionieytiradife wifferdwm bundtomgas intiéstltgdent
water; 2) adjusting the pH to about 7.2-7.4, e.g. with NaOH; and 3)
ster{ipagUBesENTL)e.g., 15 by filtering with a 0.2 gm filter. The

sterilized solution is then kept isolated from contaminants in the

envirSRR PRI RIORR R HEF OB sESAHYiEes Bamsotaitinpisiarst Srehimggrean
skill in the art, can, using the preceding description and_ the following

illustRRRFE SRR BIERS FeARS ah P UtiFE e eBthp diifids. BF B HEBERE can be
v pesigeie camed el 20 Hie GlouA ann s
INVENHPN 13 NOHIQ:08 1IN I0Ne SRGEIS CANAINONG QL 9SAIR organ.

The solution of the present invention can be prepared by 1) dissolving and
diluting the peptide inhibitor(s) and the differsut constituents m distilied water; 2)
adjusting the pH to about 7.2-7.4, e.g. with NaOH; and 3) sterilizing the solution, e.g.,

15 by filiering with a 0.2 pm filter. The sterilized solution is then kept isolated from
contaminants in the environment.

Without further description, it is believed that one of ordinary skill in the art
carn, using the preceding description and the following illustrative examples, make
and utilize the compounds of the present invention and practice the claimed methods.

20 The following example is given to illustrate the present invention. It should be

understood that the invention is not to be limited to the specific conditions or details

described in this exampie.

Example 1 — Effects of Peptide Inhibifor of PKC {

14



described in this example. Example 1- Effects of Peptide Inhibitor of P1{C

14 WO 2006/076590 PCT/US2006/001266 Male Sprague Dawley rats

(275-325 g, Ace Animals, Boyertown, PA) were anesthetized with 60
WhhglkgGeobarbital sodium intraperitoneally (i.p.). Sodium HEPH(FOTOO

U) | ini ip. Th idly excised, th
acending B B R TR ere
' bs buffer.maintained.at 37C at .
o S e L e et i G, Sosiom

co r@ﬂgéﬁ&? @mm@»‘éyaiy agﬁfgﬁg%?eﬁ'z& NACT 4, '&%rl_é%%?digf é{%%% %&:

0.5 EDTA, 5.9 KCI, and 1.2 MgC12. T 6 perfusate was aerated wit
02 apebrid:EL3gansrouilibraled aha ﬁﬁloggaziéf}grf'usl-mome%gﬁ‘t A0SR ated

the perfusion line proximal to the heart inflow cannula allowed PMNs,

splasri@ deneitineakPke rupantidednhibitarteontrol dears) SLRASBAs0 mmHe,

containing different concentrations of PKC ~ peptide inhibitor (I, 2.5 or 5
IM)fig: e dhiseaifiettizbed blvibe corananidnftanvdingyCoropantfiewm WasaC,
monitored by a flow meter (T 106, Transonic System, Inc., Ithaca, NY).
LVOP Hal GOp Mindagyers BINHOSeUGCINga [1assale Taagdulesie was
(SPR-524, Millar Instruments, Inc., Houston, TX), which was 15 positioned

in theriedt veitricutan Cavityvi o swelei Ipmensad kpovater ackeletys side

reservoir containing 160 mL of Krebs buffer maintained at 37C. Coronary

flovgrdMP B 2P 6l BAdine YREEHRCR R MG £ R AWGHAD SIRHON e s, plasma

acquisition system (ADInstruments, Grand Junction, CO) in conjunction
10WithvalamprIEET, deyiRR i et (BoitroBNehasY SRR NG i HACARWIEG
every 5 min for 15 min to 20 equilibrate the hearts and obtain a baseline
Mmeastrameint VIR @dpaefinedniisien 1, 2.5 or 5 pM) to be directly infused into
the coronary inflow Iine. Coronary flow was monitored by a flow meter (T106,

Transonic System, Inc., Ithaca, NY). LVDP and +dP/dt_ were monitored using &
pressure transducer (SPR-524, Millar Instruments, Inc., Houston, TX), which was
15 positioned in the left ventricular cavity. Hearts were immersed in a wats:rnj acketed
reservoir containing 160 mi of Krebs buffer maintained at 37°C. Coronary flow,
LVDP and +dP/dt__ were recorded using a Powerlab Station acquisition system
{ADInstruments, Grand Junction, CO) in conjunction with a computer.
LVDP, +dP/dt_ , and coronary flow were measured every 5 min for 15 min to
20 equilibrate the hearts and obtain a baseline measurement. LVDP was defined as left
ventricular end-systolic pressure minus left ventricular end-diastolic pressure. After
15 min, the flow of the Krebs tuffer was reduced to zere for 20 min to induce global
ischemia. Atreperfusion, hearts were infused for 5 min with 200 X 10°PMN
resuspended in 5 mL of Krebs buffer plus 5 mL of plasma at a rate of 1 mIL/Amin. In

25 some experiments, PKC{ pepiide inhibitor (Genemed Synthesis, Inc., San Francisco,
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ventricular end-systolic pressure minus left ventricular end-diastolic

pressure. After 15 min, the flow of the Krebs buffer was reduced to zero

for 20 min to induce global ischemia. At reperfusion, hearts were infused
WidE®aiteRith 200 X 106 PMN resuspended in 5 mL of KreBSBUHféPphis26

5 m Oof-DAsmAatR SRS Tk IE/MIR, R AR-SRMEr X P e KPS IR, Pélam /R hearts

peptide inhibiter (Genemed Synthesis, Inc., San Francisco, i5 WO

2006/ 6P ot RIOGRIAN1 A6 & MoV WY sl dribasrda af' a final

concentration of 1, 2.5 or 5 M. Sham I/R hearts were not subjected to

ischemia aryd warewint prifsedivathdd Missdhesfolomineearasyes of
isolated perfused rat hearts were used: Group 1: Sham

Ischemia/Reperflsisgy/ R} earfemsinots (BRcied towssischsermiscaddo
not perfused with PMNSs, but was perfused with 5 mL of plasma (|
SmLAnindrate3Bdmintpedintd wEH PABYs(ihe wanremmedpoifit Tl pRobesare 1
would be given 5 mL of plasma, 15 minutes of baseline recordings plus

20 mkimis @cHemiryicsTnisperBging r&isesenteer 2eonthst §folpate would be
determine if the isolated rat heart can maintain LVDP and +dP/dtmgx

thro®igjfd B EheCBBLANIR e TRORSES| YhRasTine eretres Bnan? PREBipGES i),

peptide inhibitor (5 M) hearts were not subjected to isohemia and pot
perftiRE Mt PR THe S MUEHSWER S Tete e pieere gaﬁﬁa%n

inhibitor (5 V?# solved. in.plasma from a.5 mM stock in HZ(Q}%;% minutes
i BEEOnY TE % B foom ERRBRISEL S BRI S T peptide
inhibitor causes a cardiotonic or cardiodepressant effect (n=6). 15 Group

103; I/R heaitdWBre sUBREEtEE RifPOFSEIRHIR Gt HerRERIRPS!
Sl () g be s il spelsen bauSE R
det%@%%%%pq}g% ?Jhibitor (5 uM, dissolved in plasma from a 5 mM stock in O}

35 minutes into perfusion. This group was employed to determine if the PKC{
peptide inhibitor causes a cardiotonic or cardiodepressant effect (n=6).

15 Group 3: IR hearts were subjected to 20 min of ischemia and perfused with 5

mL of plasma {1 mL/min} during the first 5 mun of reperfusion, but were not perfused
with PMNs. These hearts represented a control group to determine if 20 min of

ischemia followed by reperfusion stuns the heart, but LVDP and +dP/dt_  will

recover to baseline values {initial) by the end of the 45-minute reperfusion period
20 (0=6).

Group 4. VR + PKC { peptide inhibitor (5 nM, dissolved in plasma) hearts
were subjected to 20 min. of ischemia and not perfused with PMNs. These hearis
were perfused with 5 mL of plasma + PKC { inhibitor during the first 5 min of
reperfusion. This group was employed to determine if the PK.C { peptide inhibitor

25  caused a cardiodepressant effect in the ssthing of I/R without PMNs (n=6),

16



ischemia followed by reperfusion stuns the heart, but LVI)P and
+dP/dtmax will recover to baseline values (initial) by the end of the
45-minute reperfusion period 20 (n=6). Group 4: UR + PKC y peptide

WEHRBHOTSEBM, dissolved in plasma) hearts were subjected #- 2/ Pafio/8¢1266

5

10

20

25

ischemia apghnat garinsetiil EMNS- theRehear s WRre Asciiagd it

5 mL of plasma + PKC ( inhibitor during thé first 5 min of reperfusion. This

0rQipaNas SIIPIaNehiG Rske! Ming kg RIS CrlRRRHIARINNMION 2> KBS
a cardiodepressant efﬁ%)ct in trtqie settin%gof I/R With[(%)*ut PMNs (n36). 16 WC;S

2006/R2FPBANP GF IS 2006(Q022RGGRAUT B R RIVINSE ieasts. Wekeol group

subjected to 20 min of ischemia and perfused with 5 mL of plasma (1
mlgfnaigandeR MY sestispragRddildvetl bk rgbsibidferhidiving thefiestre of
min of reperfusion. These hearts represented a control group to

deRryNing 020 10fnrefinehamistolinedbcla4 Toniredpetfusiantiontieoughout
presence of 5 PMNs (200 x 106) resulted in a sustained cardiac
cotiteattiteinlysfariction terodgiooutativeied Sinah repdrde sainep ériod.

compared to initial baseline values (n=6). Group 6: PR + PMNs + PKC ~
peptide ifkibitod:(I/B. MY Nedr ts Ricrd: sepjsetadits@d imihibhisthiemia susected
perfused with 1 M PKC ; peptide inhibitor (dissolved in plasma) and

PN @oDK Fobyraidring nrelimet TithihuldsTat rprmiisiomitinsddisatied
10 represented a group to detennine the effect of PKC ( inhibition in

atRiATRhE P (Eu Car BratE htrBictif THSHIA 6P ERBI T rbfs 7car's
fEEh et R Wt R

gg:%%ﬂ(}/ge?g%ég Ellg%rgln .2 1% %I{\él 50820%0( ﬁ(z%S}G) during the first 5 minutes of

Group 7: /R + PMNs + PKC £ peptide inhibitor (2.5 pM) hearts were
subjected to 20 min of ischemia and perfused with 2.5 uM PR.C { peptide inhibitor
(dissolved in plasma) and PMNs (200 x 10%) during the first 5 minutes of reperfusion.
attenuiating PMIN-induced cardiac contractile dysfunction (n=6).

Group & TR + PMNs + PKC { peptide inhibitor (5 uM) hearts were subjected
to 20 min of ischemia and are perfused with 5 pM PK.C [ peptide inhibitor (dissolved
in plasma) and PMNs (200 x 10°) during the first 5 minutes of reperfusion. These
hearts represented a group to determine the effect of PK.C { inhibition at 2 higher
concentration of the PKC { peptide inhibitor in attenuating PMN-induced cardiac
contractile dysfunction (n=6).

Group 9: I/R + PMNs + PKC ¢ peptide inhibitor (5 pM) + N%-nitro-L-
arginine methy! ester (L-NAME, 50 pM) hearts were subjected to 20 min of ischemia

and perfused with 5 uM PK.C { peptide inhibitor {dissolved in 5 mL plasma) and 50

17



15 These hearts represented a group to determine the effect of PKC (

inhibition in attenuating PMN-induced cardiac contractile dysfunction

(n=6). Group 8: PR + PMNs + PKC t peptide inhibitor (5 M) hearts were
WELBtEd o 20 nun of ischemia and are perfused with 5 MAERES249e/ptides

inhilitol. (et oT i S i antBi TP M GB)ckin i, Qe N (200

minutes of reperfusion. These 20 hearts represented a group to determine

thesefigstafiRKGerirhibitianst arhighanseoncrnt latdaaELiE) RKT s
peptide inhibitor in attenuating PMN-induced cardiac contractile

dysfomehien (neflked tamupis: MR Mo BKG peptigerinkibitoe v )hese
1VG-nitro-L- arginine methyl ester (L-NAME, 50 MM) hearts were
subjesteddnRmMmirpafischemiants #iibeperfaspataittys KfpKE BEkepndatide
inhibitor (dissolved in 5 mL plasma) and 50 17 WO 2006/076590

5 PCRMiBBRAQGI00 12660 g k-2 hisdhedfc\smthabs inbifflofrGn BORRN 1=5)-
stock in liO) and PMNs (200 x 106) during the first 5 minutes of
reperfusionathecte AN ST RpidasT 36 AR TARGERE R R et

throughout the 45 min reperfusion period. These hearts reprlesent a group

to crsHmestithsddayasprotativerliRe BrP RCY PERaE S G stored

could tge blocked with a nitric oxide synthase inhibitor (L-NAME) (n=5).
Dat fiéréordatidusiUoasAEHINTSr 45 min post-reperfusion. After each

cperner e el e oS ot et el e,
AR R et DD el e e
gropps HURBISE RIGIAYE:ENRGRS BAYRREAWING hERDHNR0 min
. perfusion period. As shown, the sham I/R remained near or greater than 100% of
initial baseline valnes of LVDP for the entire perfusion period. The I/R hearts
experienced a depression in LVDP at the beginning of reperfusion, but recoverad to
15 95£7% of initial baseline values by the end of reperfusion. In contrast, the VRAPMN
hearts suffered severe cardiac contractile dysfunction, recovering to only 47=7% of
initial baseline vatues by 45 min post-reperfusion. Conversely, the VR+PMN+PKC{
peptide inhibitor (5 pM) hearts recoversd to 84:4% at 45 min post-reperfusion.
To determine whether PKC £ peptide inhibitor produced direct inotropic
20  effects on cardisc condractile function, non-ischemic sham I/R hearts were perfused
with PK.C [ peptide inhibitor (5uM). Treatment of Sham I/R hearts with PKC {
peptide inhibitor did not result in any significant change in LVDP (Fig. 2) or
+dP/dt__ (Fig. 3) during the 80 min perfasion period, demonsirating the PKC (

peptide inhibitor at 5 M exerts no direct effect on cardisc contractile function. A 15

25 uM PKC { peptide inhibitor concentration was initially tested, since this concentration

18
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perfusion period. As shown, the sham I/R remained near or greater than

100% of initial baseline values of LVDP for the entire perfusion period.

The I/R hearts experienced a depression in LVDP at the beginning of
WEEHBHUESN, but recovered to 15 957% of initial baseline valBEl B§2tHe W o

of Leperfision: infaniast g AR M dreapssuiiered sevas wardias uv

contractile dysfunction, recovering to only 477% of initial baseline values

ibny fgﬁﬁw@%&a&% LSI0N: GRIYeEB8IY- 48R tPMNTP-FRILE IREIsIFR) and

itor (5 pM) hearts recovered to 844% at 45 min post-reperfusion. To

defernins-wheatherPk & oORsRtidedrhibitonsrasiiesy direct inotropic 20

effects on cardiac contractile function, non-ischenric sham I/R hearts were

perfused ryibePK S d PeRUdedRNIRI(3N) e attes fof SMBMAR ividts,
with PKC C peptide inhibitor did not result in any significant change in

5 Lvﬁéﬁ&ﬁ)@@geﬁﬁ%@w%&%g-ﬁk%ﬁa%&zﬁgmr@@m%&m%m

demonstrating the PKC peptide inhibitor at 5 .tM exerts no direct effect on

cafgianFantagiiaifuneioand /25 gV PKE Hreptgefaditioras significantly
concentration was initially tested, since this concentration 18 WO

gfg%ﬁ%?e%f*@fo%{é‘@%@%é%%a@@ﬁ%&@%ﬂ%& Wi R/ R2% HigRsed

superoxide rélease. However, 15 gM produced a

cargigdepressanbaiiact (0¥ adustion.imt PR Sham iR heassr ans uM and

could not be used in these experiments (data not shown). Figures 2 and 3

shawgd dbe-initiai ang dipaincalasdenkBRantoeREtMavT fiain-dP/dt
isolated perfused rat hearts. The initial baselines were similar for all

10 9TQUPS HaweYSldhedinalk YRE: ARt + dR{dimaxs (48 fAlgroup receiving 5 uM

post-reperfusion) was significantly decreased (p<0.01) by 477% and

415t respastivebeioetbed/Bbaastsrensufys et fvith PWbNamordpared
to its initial baseline. The PKC t peptide inhibitor (2.5 uM and

compared to its initial baseline. The lowest effective dose was observed at 2.5 M
and these hearts recovered to 8324% for LVDP and 75£5% for +dP/dt_ compared to
initial baseline values. The cardioprotective effects of the PE.C { peptide inhibitor {5
15 uM) were blocked in the presence of L-NAME (50 uM). These hearts only recovered
to 58+7% and 549% for LVDYP and +dP/dly.y, respectively, at 45 min post-
reperfusion compared to its initial baseline. These hearts were similar to the IR +
PMN group (47+7% and 4127% LVDP, +dP/dt_ 5. At 1 pM, PRCE peptide
inhibitor treated hearts exposed to VR -+ PMNs only recovered to 57+10% and 46+6%
0 for LVDP and + dP/dtm., respectively, at 45 min post-reperfusion comnpared to its
initial baseline. These hearts were not significantly different from coatrol VR +FPMN
hearts at 45 min post-reperfusion at this lower dose.
The cardiac injury associated with IR in this model was closely correlated
with the substantial number of PMNs infiltrating the myocardium within the 45 min

25 reperfusion period. During reperfusior, a significant number of PMNs transmigrated
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5 sM concentrations) significantly attenuated the decrease in LVDP and

+dP/dtmax [0 associated with post-ischemic reperf tsion with PMNSs. In the

group receiving 5 uM of drug, the hearts recovered to 844% and 765% for
WP V®Pland +dP/dtmax compared to its initial baseline. AGEUSHBEP01266

effective dose was observed at 5_5 Ii/l nd arts recover t}g

8349% f5F FVBB T B5R T3PS B?é Fﬁ%%’%%mpaire BN A BEsenaearts to

values. The i tectjive ﬁHe(i; the PKt = e tide inhibitor (5t5 .. d

B o R T BreBa e R AR B o T oIS i

Bt LG sl b
(ﬁﬁ% §§S I coniras N+ Iéc\f/ i lf%? { %r ceda

45 t-"reperfusion compared & ftehnitial baseline. These hea

wegts S 19 116 R BN QiR 47104 8RS 4 LYDEs R mENs:

C ~ peptide~ inhibrtor treated hearts exposed to I/R + PMNs

5 ONn é&&ﬂé’% k40, 54510% andl 46606, 39 [prd YD ape-4RR/AMAK; effect was
pectively,

res at 45 min post-reperfusion compared to its initial baseline.

Thegeiheansnweresaalsignificanty. ditterrphiremueonyehliR (RN heattsrts

at 45 min post-reperfusion at this lower dose. The cardiac injury
asgesigiefwithiy Reinthisimacel wasiclosalveotelaiad twitbdhearts (p<0.01)
substantial number of PMNs infiltrating the myocardium within the 45 min
25¢mpextysion period. During reperfusion, a significant number ofPMNs
transmigrated 19 WO 2006/076590 PCT/US2006/001266 into the
myocardiBvNnpdtessingtfromdess tharuRs RN ekntvinShamtRdtedpisthin
to more than 180 PMN/ mm2 in I/R +PMN hearts at the end of the

10 repibefesionmeriod t4RigntayzisudorrdsniRueiNGEK & sepritelishisity the
treated hearts experienced a 20+6%, 46+4 % and 483% significant
redwrnion f pibeeniftiyEioiifte e TsE ea b Is SR TR REN e ¥ FaEuced

2.5 and Sp.M (p<0.01), respectively; and this effect was .
in I/R+ I\/HW(-%KC Cz:?eptid&? inhibito)zc hearts (5 pM) (43+10%, p<0.06} (Fig. 4b). NO

release from rat aortic endothelium was measured to determine if PKC { peptide
inhibitor provides cardioprotection by a mechanism tvolving increased endothelial

15 NOrelease. In Figure 5, PKC { peptide inhibitor-treated endothelfum generated
significantly more NO by 47£2% (2.5 uM, p<0.05), 54£5% (5 uM, p<C.01}, and
91-+15% (15 pM, p<0.01) compared to basal NO release. At 1 pM, NO rejease was
not significantly different from basal NO release. Acetylcholine (200 nM) was used
as a positive control in the NO assay, and significantly increased NO release by

20 67+4% (p<0.01) compared to basal NO release. The eNOS inhibitor, L-NAME, was
used as another control in order to decrease basal ra_lease of NO to zero. Both the
acetylcholine and the PXC { peptide inhibitor-induced production of NO were
completely inhibited by treating the endothelium with L-NAME (400 uM}. To

attribute the source of the NO to the endothelium, experiments with endothelfum
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blocked in the presence of L-NAtv1E. Furthermore, the 2.5 and 5 RM
treated hearts had significantly fewer infiltrated PMNs compared to 1 M
treated hearts (p<0.01) (Fig. 4a). PMN adherence to coronary vascular

WENOH St was also evaluated within 10 the assessment Df Tgt&Ro06/661266

10

15

20

.|ntravaSCL(#:)%§I % filtrated PMNS. ?Sﬁeeﬂéﬁﬁxﬁﬁr\%ﬁﬁ’ﬂ@ £ HPRREE Blitstor
0 othe

adﬁeé?é’ﬁ’? he coronar lum was not significantly reduced

R IENMRES nopg@ggn{q@o%t (EMA319%<0.00) (Fig

ase from ra aortic en Ot ellum was measured to determine if

PKC Peplide - Inhibitar proyides CardinRRolacH AR FIBCOAISlide inhibitor

mvolvmg increased endothelial 15 NO Trelease. In Figure 5, PICC t peptide

ordtepled gndemieliimraepatatad raigaificanttymesedy QulyidF 2%
(25 Mi, p<0.05), 545% (5 M, p<0.01), and 91+15% (15 4M, p<0.01)

comparediaPasaliNOploasmcAtib M DY Qsrelease wass notsigoilicantyept at

different from basal NO release. Acetylcholine (200 nM) was used as a
positivg casiahindReNG AssmnTEbsignieanitydnd BiasedNO] nelé ase’VMNs
by 20 67+4% (p<0.01) compared to basal NO release. The eNOS

inhibito s )L -HODAES wasmilsedhassad athepasantecidntaridertho sgcreasts assays,
basal release of NO to zero. Both the acetylcholine and the PICC ~
peptidedphiditossinpoced pletegtionuot N e Vidosiishatetyd atiBhéd oy 99%
treating the endothelium with .B-NAME (400 M). To attribute the source of
the(©.8d; thig.éndothelium, experiments with endothelium 20 WO
2006/076590 PCT1US2006/001266 removed (denuded) rat aortic
segments were incubated with PKC ~ peptide inhibitor (5 .tM) and were
not different from L-NAME -treated segments, Aéﬁher mechanism of the

cariamBledivE dera el bepids Bl

Experiments with PKCP 1I peptide inhibitors were performed substantially as
described in Exampie | for PKCLE peptide inhibitors.

The following groups of isolated perfused rat hearts were used:

Group 1: Sham I/R hearts were not subjected to ischemia and were not

perfused with PMNs, but were perfused with 5 mL of plasma (1 mL/min) at 35

minutes into perfusion (the same time point that VR hearts would be given 5 mL of
plasma, 15 minutes of baseline recordings pius 20 minutes ischemia). These hearts
represented z control group to determine if the isolated rat heart can maintain LVDP
and +dP/dt_ throughout the 80-mirnute protocol (=56},

Group 2: Sham I/R + PKC BII peptide inhibitor (10 uM) hearts were not
subjected to ischemia and not perfused with PMNs. Thess hearts were administered
the PXC BII peptide inhibitor (10 uM, dissolved in plasma from: a 5 mM stock in

H,0) 35 minutes into perfusion. This group was employed to determine if the PKC

BII peptide inhibitor canses a cardiotonic er cardiodepressant effect (2=6).
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may be related to inhibition of superoxide release. PKC ( peptide inhibitor

5 significantly inhibited superoxide release by 33-82% (2.5 - 15 M,

p<0.01), except at 1 M where there was no difference from suspensions
WefPMAEthulated rat PMNs (Fig. 6) SOD (10 g /mL) was USEY 280e/001266

positive co, roll erOX|de degr superoxide

release pr g [}/e%?l %T@I)Keg? %?F&Bgrﬂﬁi @%@mp WEP with 5
ple ct f Pe de Inhibitor of PICC, PH erime

wﬁh@‘!%ag prezyg g’i’"ﬁ% ors %ehre pe?#b rme%%ru%er n?é’fllzbawemm?pﬂmed

des PKCC peptide inhibitors. ef0||OWI Se

of éﬁated perf %%%18% g SWere use H%g réﬂgptol ggﬁeargp

Wer&&gkgmmgdteﬁsy&m@oﬁ@%@m &%%%%%MMM wil

were perfused with 5 mL"of plasma (I mL/min) at 35 minutes into

sperfusian(ihe,same ms-paintiha Rearts wouklRe.oivem 5 Mk Qlperiod

- plasma, 15 minutes of baseline recordings plus 20 minutes iSchemia).
Thegehearts represented a control group to determine if the isolated rat
heart can maintain LVDP 20 and +dP/dtn,$x throughout the 80-minute

protocol (NE@uGrouR. 2: Bhe I RytiRi KRBt eridRL nNeioed 10 Mhsma) hearts
hearts were not subjected to ischemia and not perfused with PMNSs.
Theserbeatijscieérie a0 minisfeseitrtresRK b Bidrfeptidatdnhiditor (10:M hearts
dissolved in plasma from a 5 mM stock in HZ0) 35 minutes into perfusion.
Thisvgronerfussievith|dyed ¢ddeteaiRE T (e RGieEiEb tpedtidesifizifiters min
causes a cardiotonic or cardiodepressant effect (n=6). 21 WO

102008 oresbsimC us2oos /M aeployed to determine if the PKC BII peptide

inhibitor causes a cardiodepressant effect in the setting of VR without PMNs (n=6}.
Group 5: /R + PMNs hearts were subjected to 20 min of ischemia and
perfused with 5 mL of plasma (1 mL/min) and PMNz (resuspended in 5 mL Krebs
buffer) during the first 5 min of reperfusion. These hearts represented a control group
15 to determine if 20 min of ischemia followed by 435 min reperfusion in the presence of
PMNs (200 x 10%) resulted in a sustained cardiac contractile dysfunction throughout
the 45 min reperfusion period comparsd to initial bassline values (n=9).
Group 6: /R + PMNs + PKC BII peptide inhibitor (1 uM) hearts were
subjected to 20 min of ischemia and perfused with 1 uM PKC BII peptide inhibitor
20 {dissolved in plasma) and PMNs (200 x 10°%) during the first 5 minutes of reperfusion.
These hearts represented a group to determine the effect of PKC BII inhibition in
attenuating PMN-induced cardiac contractile dysfunction (n=6).
Group 7. I/R + PMNs + PKC BII peptide inhibitor (5 pM) hearts were
subjected to 20 min of ischemia and perfused with 5 uM PKC BII peptide inkibitor

25 (dissolved in plasma) and PMNs (200 x 10°%) during the first 5 minutes of reperfusion.
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Group 3: fIR hearts were subjected to 20 min of ischemia and perfused
with 5 mL of plasma (1 mL/min) during the first 5 min of reperfusion, but
were not perfused with PMNs. These hearts represented a control group

Wi Wesdriefitie if 20 min of ischemia followed by reperfusion S&IRKEIEHE01266
heq@emw@x%ﬁe@mé&’a}zs\ealhééﬁg&\é%é%ﬁ@&%mq@mma@ﬁ BYa
the end of the 45-minute reperfusion period (n=6). Group 4: I/R + PKC
31hpeRiieenniikiasd 18 RMidisgalyestin: piasiia) heatisuirieraubiestrRded
to 20 min of ischemia and not perfused with PMNs. These hearts were
perfusesh withradike ofFiasma mPKC PIE peptide inhibitor during the first 5
min 10 of reperfusion. This group was employed to determine if the PKC
(311 peptideroimhbitbR cabsassa-caldigiliepressanitiiaat (IOt phtting wikR
without PMNs (n=6). Group 5: I/R + PMNs hearts were subjected to 20

5 minubféstilemid and pEifusedavitd benfitsed pids HaVIMKOGH) mpdde Msitor
(resuspended in 5 mL Krebs buffer) during the first 5 min of reperfusion.
ThéEeshivadténrpiaessrmetPA e (i) yidlipdusupibe fehimeiines nfirepériusion.
ischemia followed by 45 min reperfusion in the presence of PMNs (200 x
108} rea biredsirPRraatafegrewn deatcteomingctie trmmclibR fHidokhsinn at 2
the 45 min reperfusion period compared to initial baseline values (n=9).
Gréigys: areT RIS of BREFSEND eppdeeiHARGF (r pjwuaipg WHY-induced
subjected to 20 min of ischemia and perfused with 1 M PKC (3II peptide
inHBTRS SEEREESVRETHRHAR ) dind PMNs (200 x 106) during the first 5

inut fusion. ted t L
oinies Sspetson Hiese Ep SNSRI P B SemTIne .

tractil f ' =6). IA P tide. .
CouE S 1S e A A oSey

Witghtr? 19%@ MI ﬁ?ﬁpﬁd@ﬂ@%ptide inhibitor (dissolved in 5 mL plasma) and

50 pM L-NAME (dissolved i Krebs buffer from 50 mM stock in H,O) and PN

(200 % 10°%) during the first 5 minutes of reperfusion. The L-NAME (50 uM) was
15  continually infused into the heart throughout the 45 min reperfusion };criod. These
hearts represented 2 group to determine if the cardioprotective effect of PRC BIT
peptide inhibition can be blocked with a nitric oxide syuthase inhibitor (L-NAME)
{n=6).
Previous studies showed that sham /R hearts given PMNsg exhibited no
20 changes from initial control values (Lefer et al., Circulazion 100: 178-184, 1999).
Data were recorded every 5 min for 45 min post-reperfusion. After each experiment,
the left ventricle was isolated, fixed in 4% paraformaldehyde and stored at 4°C for
later histological analysis,
Figure 7 showed the time course of cardiac contractile function (LVDP) for

25 the sham I/R, VR, I/R+PMN+PKC PII peptide mhibitor (10 pM) and I/R+PMN
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25 (dissolved in plasma) and PMNs (200 x 106) during the first 5 minutes
of reperfusion. 22 WO 2006/076590 PCT/US2006/001266 'Thesse"hearts
represented” a"group to determine the effect of PKC (3I1 inhibition at a

Wﬁi@‘l’féf{)&@ﬁ@entration of the PKC (311 peptide inhibitor in attBatr&faes01266

10

15

20

25

e inhibitor (10 M) hearts were 5 subjectéd to 20 min of

ischemia.pid peifused Og\pax th 10:M,BKG Ri-neptidednhibiiaerdissalveddnypr

plasma) and PMNs (200 x 106) during the first 5 minutes of reperfusion.

ThesaRealiraRigRaet & arauR 0-datarnHRe- 106 eHeTROLBK e ktenced 2
inhibition at a higher concentration of the PKC PH peptide inhibitor in

attgguating: RMIN/ADE degds oy i Coniacite-dysiunetian By fle Lad@oup
9: I/R + PMNs + PKC PH peptide inhibitor (10 M) + N-nitro-L- arginine
metppl-fsten (heNKd Ecb0:M) heptisWertistib]detedideo P4usin Bbischentis
and perfused with 10 pM PKC fall peptide inhibitor (dissolved in 5 mL
pldsme) iarbe BE-4RVN aMEedissodvwes dre KasbschefitmftdmdSefmbfistockly
in H20) and PMNs (200 x 106 ) during the first 5 minutes ofreperfusion.
ThesdoNrnEo( 5B whinitB dontimeatslinsiscdsrandthbrmperfisimougiogtitrast,
the 45 min reperfusion period. These hearts represented a group to
detlrppassiitibedARaiOPRS eSS B meptios mRIGIPH [SopioeaitifBonitaly
be blocked with a nitric oxide synthase inhibitor (L-NAME) (n=6 Prewous
SHFERIEIRR S WERT A Y PR $iebiitd Givahpiie! gsg%ﬁ?oﬂ@aq%& bpmin into
changes from initial control values hogLefer et al., Circulation 100: 178-184,

195855108, FraPY FESP e e e B3 i%or 45 min post-reperfusion. After

each expﬁr!)rpaee?%o establish whether the PK.C BII peptide inhibiior produced any direct

PR (% foetuces cardiag £ S%Q&HXWH%Q&Y%@%%QEM&E&%S The

inotropic effects on cardiac contractile function, Sham IR hearts were perfused with
PK.C BII peptide inhibitor (16 uM). This group served as one of the controls for the
study. These hearts did not show any significant change in LVDP (Fig. 8) or
+dP/dt __ (Fig. 9) at the end of the 80 min reperfusion period, thus, indicating that at
this dose the PRKC BII peptide inhibitor had no direct effect on cardiac contractile
function. A 20pM dose of PKC PII peptide inhibitor was tested on 2 Sham I/R heart
and there were no cardiodépressant effects noticed at this dose.

Figs. 8 and 9 showed the initial and final values for LVDP and +dP/dt _ from

isolated perfused hearts respectively. There was no significant difference between the
initial baseline values of all the groups studied. There was also no significant
difference between the initial and final vaiues of LVDP and +éP/dt_ _for the Sham
R, /R, Sham I/R-%PKC 811 peptide inhibitor (5 pM), and I/R+PKC BIi peptide
inhibitor (10 pM) groups. However, there was a significant difference between the

initial and final values of LVDP and +dP/dt_  for the FR+PMN group. A significant
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the left ventricle was isolated, fixed in 4% paraformaldehyde and stored at

4C for later histological analysis, Figure 7 showed the time course of

cardiac contractile function (LVDP) for 25 the sham I/R, I/R,
WRRMPNIKM#PKC PH peptide inhibitor (10 M) and I/R+PMN 2B&R(G52006/001266

2008/070500 BETIRR008I001200, raupsand Yustiated e chanaes

LV uring the 80 min pertusion period. earts’in

groyp fem 'gg%ﬁg%}%vgi J'%@%L,Qgseline values of LVDP for the entire

duration of the perfusion perio earts in the I/R group experienced a

depressiomi L¢RELYAnG hednial SIages phieparis ?‘%’ﬁ %&v%ﬁg? g

of 5 reperfusion they had recovered to 946% of initial bas

Howeualadhanberstsds the MBrRMN @ P exhiitedSeNE 8 LAIAC hemic

contractile dysfunction, only recovering to 435% of initial baseline values

5by thereqeof 1ePevuRIOTHBY(CORI@s: Hhsheatsiadha MRERMNARK G .
f3II peptide inhibitor (10 .M), although initially showing a depression in

LVRE:eE SilheMrofAnital Haseln e apmtiesabadmi0 iND AQseRefusionoY, and
recovered to 829% of baseline. In order to establish whether the PKC OR
peptied fahifitoipidaucat anysditechonatiapitsitetts IONTER R e dP/dt ...,
contractile function, Sham I/R hearts were perfused with PKC {31l peptide
inhilsiozc{i@iv) Thiis grbup serveEswnd ofifierau ftrolsiRt HENstUtymin
These hearts did not show any significant change in LVDP (Fig. 8) or 15
+thyrt grgiusioatihd 8hd dihe B disereperissicidiemotctivgsalthongh not to
indicating that at this dose the PKC f3Il peptide inhibitor had no direct

10 ofrdie SHRSAERTE BbMTALIR o T b0 Hotse BRAREYTpetaeertide

inhjbitor was tested on a Sham I/R heart_and there w

ere no
carBAURT SR AN BRREEH G0 45G G G550/ for LVDP and +dP/dte of iniial
baseline at 45 min post-reperfusion, respectively. The LVDP values for the 5 uM

dose were significantly different from VR+PMN at 45 min post-reperfusion (p<0.05).
The 1 uM dose of PKC BII peptide mhibitor was not cardioprotective as the hearts in
15 the VRAPMN+PKC Bil peptide inhibitor (1 uM) group only recovered to 57£4% and

33£6% for LVDP and +dP/dt__ respectively. The final values of LVDP and +dP/dt

af the 1 uM dose group were not significantly different from the ﬁnal vahues of the
VR+PMN group.
The cardioprotective effects of the PKC BII peptide inhibitor (1¢ uM) were
20 blocked by the presence of L-NAME (50 puM) in the IR+PMN-PKC I peptide

inhibitor (10 pM)+L-NAME (50 M) group, as the LVDP and +dP/ dt_  values at the
end of the 45 min reperfusion period were only 5622% and 53%5% of the intia]

baseline values, respectively, and were not significently different from the final values

of the IR+PMN group (Figs. 3 and 4).



Figs. 8 and 9 showed the initial and final values for LVDP and idP/dt., from

20 isolated perfused hearts respectively. There was no significant

difference between the initial baseline values of all the groups studied.
WohHepe/iIeR¥Blso no significant difference between the initial R HRIAN6/001266

values of DI, andsaRAdunRY iha-RhaWal BeclRrdharieiRn RKE VLT pT1
peptide inhibitor (5 M), and I/R+PKC 011 peptide inhibitor (10 .tM)

9r%é?%dk'ﬁ%ﬁ%f&@(@e@’@@cﬂoﬁwﬁéﬁﬁaﬂwiﬁ@i@ﬂfa@i@@%@ﬁhﬂi@ﬁ&én&ﬁal
and final values of LVDP and +dP/dtmah for the UR+PIVN group. A

sighifisalti 24 W/61 2006107 6HDh R/ MG 2006H0M 26 fedadrehsitnip 40abd) with
from initial baseline of 435% in LVDP and 426% in+dP/dt, at 45 min

poFiEre per tuginde Wwastdbs geverhidhegni S sartbernd:thel @ KBe(Btbpeptidkto the
inhibitor at a 5 M and 10 M dose attenuated the decrease in LVDP and

5 +dBdeil a85aeiatetanitin ¥héposSisoiietfip M (peffldionTvthaPa KU THENO
M dose the was the most cardioprotective as the hearts in the .
|| Ree RN RGBT peplidSiANb DIl e DN # disave rddnaes 8285 % dedigite dose-
7910% of initial baseline at 45 min post-reperfusion for LVDP, and +dPIdt
2, P C . O FE PN IO SO R P e B IR the
at 45 min post-reperfusion (p<0.01). The 5 gM dose was also

carlibprotedlive ARABHAR HY TP Te IR RSk BTt ot chssa! of
as the hearts in the I/R+PMN+PICC 1l peptide inhibi 5 recovered
o B399 S o L Y AR ARED o TR BOLGHE AR o
e sl TR O e SN S
SR P s e et
onl%g%%g 16010, 204%4 e, T-NAME was used as another control in order to
decrease basal release of NO to zere. Both the acetylcholine and PK.C BlI peptide
inhibitor production of NO wére completely inhibited by treating the endothelium
15 with L-NAME (400 uM).
Another mechanism that may contribute to the cardioprotective effects {i.e.
LVDP) of the PKC BII peptide inhibitor may be inhibition of PMN superoxide
release. PKC BII peptide inhibitor significantly inhibited superoxide release (1.e.
absorbance) from suspensions of IMLP-stimulated rat PMNS from 0.13£0.01 to
20 0.05+0.009 (p<0.01), 0.02£0.004 (p<0.01), and 0.02+.007 (p<0.01) for 5 ub, 10 uM
and 20 uM respectively (Fig. 11). There was no significant inhibition of superoxide
at the 1 pM dose, SOD (10 pg/ml) was used as & positive control and it scavenged the
superoxide released by the IMLP-stimuiated rat PMNs reducing the response to

0.001620.0006.

25

26



536% for LVDP and +dP/dtms. respectively. The final values of LVDP and
+dP/dt.,x at the 1 M dose group were not significantly different from the

final values of the UR+PMN group. The cardioprotective effects of the
WRROYSTFEptide inhibitor (10 I.M) were 20 blocked by the prebéiiegieptizes

L-NAME (5 in the IR+P j inhibi N . .
VO RERIRISE TG PRt e G bPPRICBrr SR Gk Combimation
the 45 mig &%&@fﬂ%ﬁﬁeﬁeﬁg HPIBO OB B RRTAHAN AN LAl

baseline values, respectively, and were not significantly different from the

final yaluesy of.the \R+RMN gropBikigsndand 4). 25 W3 2006/076590
PCT/US2006/001266 NO release from rat aortic endothelium was

measuree 4 Agiermine §BKCr (knepiidednhibionpy odgaged:
cardioprotection by a mecﬁanism involving increased endothelial NO
5 release, Figni0: siknaed/Raksegmantsooftheeatiotirham ireatedwitot
PKC (3U peptide inhibitor generated significantly more NO when
copypfired taihBNENa dak M@ ¥ plefisedat BlsM(b o0 108yemd 1ELgRin) at 35
(p<0.01). The basal value of NO release was measured at 1.850.18
proiestOrngaibsien Fhesemvdine gefiniteatbBdcpasendd barabenr ml of
stimulating the endothelium with PKC PII peptide inhibjtor as the 1 M, 2.5
M, TBasmeaht WD po SaEH P IRE BRSO g@#@%ﬁé&@%@ﬁ?ﬁ%mm
0.750.19, 1.910.44, 2.540.29, and 3.490.62 pmoles Ng/mg tissue, .
re SPRREERISE 2 6ORERNTEHSIHeIpARRIRDE M RIAS LR 44E S35dBRvE L VDT
control in this assay and stimulated the endothelijum causing an increase
10 of @?ﬁ?@%@%m@%%ﬁ%@%@é%@? Z aséline basal value.

L-NAME was used as another control in order to__decrease bas%l release

of NO to SERIPBotiHiE Bectyerofite BhAYKCT IS £ b @epacs maibior

hearts were not subjected to ischemia and not perfused with PMNs. These hearts
were administered the PKC BII and PKC { peptide inhibitor (10 uM and 5 uM,
respectively, dissolved in plasma from a 5 mM stock in H,O) 35 minutes into

15 . perfusion. This group was employed to determine if the peptide inhibitors cause &

cardiotonic or cardiodspressant effect (n=06).

20

Group 3: I/R hearts were subjected to 20 min of ischernia and perfused with 5
mL of plasma (1 mL/min) during the first 5 min of reperfusion, but were not perfused
with PMVINs, These hearts represented a controi group to determine if 20 min of
ischemia followed by reperfusion stunned the heart, but LVDP and +dP/dtmax will
recover to baseline values (initial) by the end of the 45-minute reperfusion period
.(nﬁﬁ).

Group 4: IR -+ PEC BII (10 M) + PKC § (5 wM) peptide inhibitors
(dissolved in plasma) hearts were subjected to 20 min of ischemia and not perfused

with PMNs. These hearts were perfused with S mL of plasma + PEC BII + PRC {
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inhibitor production of NO were completely inhibited by treating the
endothelium 15 with L-NAME (400 uM). Another mechanism that may
contribute to the cardioprotective effects (i.e. LVDP) of the PKC 011

weltiele7nbitbitor may be inhibition of PMN superoxide reled¥el/PREVEBA266

pepfidadpimbitarosignifisantly ARhibied sHRSLONIe[CIeReQb@) was employed to
absorbance) from suspensions of MLP-stimulated rat PIVNS from

0.188 Hikiee 20:1b 9090 InliFsitoliaidd2 0004 dpsrbhédh), AR G:0B DR Ming of UR
(p<0.01) for 5 4M, 10 M and 20 M respectively (Fig. 11). There was no
signifieant Pivmitieasef superoxide at the | M dose, SOD (10 g/ml) was

used as a positive control and it scavenged the superoxide released by

the fvILP-Gtioay|ateli &t PNsheech sirep thibjsespion SH) teif) (A0&E:00064 25 -
26 WO 2006/076590 PCT/US2006/002266 Example 3 - Effects of

5 Peptidfeshihititofsmif PleGuRib hthPKGn) i COMBMatosERpetimSmEKitbs

10

20

PKC fill and PKC ; peptide inhibitors were performed substantially as
deSerifrendiries drnpiess § mied o rTrelisiiowinegrdues ofthseramer Ferinsed group
rat hearts were used: 5 Group 1: Sham I/R hearts were not subjected to
iscHeRsiE B Web B op Bt Wite wod Rk ABuin epacpRmesdl thrrmssayee of
ofa%lasm%gél mL/min) at 35 minutes into perfusion (the same time point
MRHZAAS WOUREBEGHRA SFHTGH TREMRSOBaRTHR AesTBraaE R ghout
recordings, plus Z%minutes ischemia), These hearts re resent_eg a control
ool 13 TAPRHE TP TN T AR G BAh A AT OB 10 and
+dP/dtmx throughokt the, 80:mippte PRSI C ¢ (2.5 1) peptide inhibitors
hearts were subjected to 20 min of ischemia and perfused with 1 uM PKC Bl peptide
inhibitor (dissolved in plasma) and PMNs (200 x 10°) during the first 5 minutes of
reperfusion. These hearts represented a group to determine the effect of PK.C BII
inhibition in attenuating PMN-induced cardiac contractile dysfunction (n=7}.

Group 7: VR +PMNs +PEC BII (16 pbM) + PKC £ (2.5 uM) peptide
inhibitors hearts were subjectad to 20 min of ischemia and perfused with 5 uM PKC
BII peptide inhibitor (dissolved in plasma) and PMNs (200 x 10°%) during the first §
minutes of reperfusion. These hearts represented a group to determine the effect of
PKC BIl inhibition at a higher concentration of the PKC BII peptide inhibitor in
attenuating PMIN-induced cardiac coniractile dysfunction (n=6).

Group 8: VR +PMNs + PKC BH (10 pM) + PKC { {5 uM) peptide inhibitors
hearts were subjected to 20 min of ischemia and perfused with 10 uM PKC BII
peptide inhibitor (dissolved i plasma) and PMNs (200 x 10%) during the first 5

minutes of reperfusion. These hearts represented 2 group o determine the effect of
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Group 2: Sham I/R + PKC PH (10 M) + PKC ~ (5 M) peptide inhibitors
hearts were not subjected to ischemia and not perfused with PMNs.
These hearts were administered the PKC fill and PKC S peptide inhibitor

WELeRA/ 818898 M, respectively, dissolved in plasma from a 5 FM/SRIER6IA0 1266

10

15

20

25

1128 @B minttasdnterd pesfusinrenihifguuie wasCepiploytdetinidbtaniine

if the peptide inhibitors cause a cardiotonic or cardiodepressant effect
(nafikrGatup BvibRiteacts cadiecsuhjentdt ty@8netinofiséhemia and

perfused with 5 mL of plasma (1 mL/min) during the first 5 min of
reperfusidirobpBwéRe -hBMIesft L Wit IDMMS ~THEEE iR ald) reprde mbidpitors
a control group to determine if 20 min of 20 ischemia followed by
repeiftisiorstemramintadiedrestoo{ LNYBDE §0uiM)dirarit Wire mbisgdeddo 20
baseline values (initial) by the end of the 45-minute reperfusion period .
(n26) Grsehemiymd PRyl My BKE R gy pedddeCiimpniids inhibitor
(dissolved in plasmapi hearts were sub'egted to 20 min of ischemia and not
pefflissivesinitp RikE1aT Hade halrs Werdh Attt ih 5P BY fadam >0
+ PKC (ill + PKC 27 WQ 2006/07659Q PCT/U 2(}1%6/(201266 .

o' eBhAoTH i oy AP EHPSE 5 TrlifNEP R e Ao IS rotB s on
employed to determine if the peptide inhibitors cause a cardiodepressant
effebein- A NEHiFy LIRS samaueibNmusad-Bl Srouss honsheiile 45 min
hearts were subjected to 20 min of ischemia and 5 perfused with 5 mL of

pIAERTATEEDRRIRS: aheP BNARIEH EBERSSRIRASETR™S FRIARFEBEYHHSY) during
the first 5 min of reperfusion. These, hearts represente cantrol group . to
detBFMAREESV AT ST i rﬁf‘g%fﬁ %‘tﬂ?&%’ %Fn j@%%%u‘%r}onaiﬁﬂ% $id?
Presence of nibitor (L-NAME) (n=5),

From the time course of Fig.12, the combination of PKC BII (10 pM) and
PX.C £ (5 uM) peptide inhibitors resulted in a recovery rate matching that of the VR
heart. This result was not observed when either PKC BIL (10 uM) or PKC £ (5 pivD)
peptide inhibitor was used zione (Exampies 1 and 2) where the recovery rate of the
peptide inhibiter treated heart was slower than that of the VR heart.

Figs. 13 and 14 showed the initial and final values for LVDP and +dP/dt_,

¥
from isolated perfused hearts respectively, As expected and simitar to Examples 1
and 2, the initial and fina] values of LVDP and +dP/dt_ . for the VR+PMN group
change significantly, decreasing {p<0.01) from initial baseline by about 50% in LVDP
and by about 45% in +dP/dtyay at 45 min post-reperfusion,

The presence of the PKC BII and PKC { peptide inhibitors attenuated the
decrease in LVDP and +dP/dim., associated with the post-ischemic perfusion with
PMNs, The 10 pM PKC PIL and 5 pM PKC { peptide inhibitors dose was the most

cardioprotective. Increasing the PKC PII peptide inhibitors dosage from 5 pM to 10
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PMNSs (200 x 106) resulted in a sustained cardiac contractile dysfunction
throughout the 45 min reperfusion period compared to initial baseline
values (n--1 1). 10 Group 6: I/R + PMNs + PKC (311 (5 M) + PKC c (2.5 M) _

WP’ MPlibitors hearts were subjected to 20 min of ische®fid/&Hgpe6/001266

5

10

20

periipgetid withtdd RIECHSIGcpeptidasinhiiioc{diksobiediie piisma)mtic other
PMNSs (200 x 106) during the first 5 minutes of reperfusion. These hearts
repieséritedeasgrotip Rikde{areniite ihbikffestobiE@EAB L1 itMibitonlhresulied in
attenuating PMN-induced cardiac contractile dysfunction (n=7). 15 Group

7: #Rner BN serfrieGniiBe tiadopoiemike eff215 1v1) peptide inhibitors

hearts were subjected to 20 min of ischemia and perfused with 5 M PKC

(311 peptitlesishiiprotensise vEecia Pidsneaydiverton s TROPK 206 FHringertide
the first 5 minutes of reperfosion. These hearts represented a %up to

detehifitersiecetiolorktd PK B EF AR S Re MR gHor RO A it P s +
the PKC ﬁ%ﬁ?{%}{ide inhibitor in 20 attenuating PMN-induced cardjac

coritreth Eio-(n=63. o RAPEcH RIIBIRELEEG 519 pd)woun. as the
PKC 5 S%pe ide in%i]’t‘)itors hearts were suhjected to.20 min of
sch O S et me SR H O PR & B dBAEATHIEIGH RS0 s T
plasma) and PMNs 200 x 106) during the first 5 minutes of reperfusion.
Thé‘é@“ﬁégﬁ’/ﬁsﬂ?@&@%(e‘?ﬁgtf FHig s ERhd IR ETEL: SRSETRRT!
2006/076590 PCT/US2006/001266 FICC ill'nli Ibtitrsn"at'atlgrter. 414
coRBERTISHIBR SFREE et pEtioe BT Bl &g (Fias: 13 and 14).
PMN-induged cardiac contractile dysf ion (tl%iﬂ . Group 9: FR + PMN s
TPKC P CLOT PR SN PN IS N R S AT
methyl ester -N@ E. 50 I\/OI%OQ s, were subjected t 2@ IR e 25 mi
isc%%ﬁ igal%?qu ls_pt‘é% &lé/lélgr%l Wi’@[ﬁﬂn n§ Dlgff “(%f)e ptide © %o
'nmgﬁ%sion period. During reperfusion, a significant number of PMNs transmigrated
into the myocardium, increasing from less than 25 PMN/mny™ in Sham I/R hearts to
more than 175 PMN/mm® in IR +PMIN hearts at the end of the reperfusion period
(Fig. 15). In contrast, YRAPMN+PKC Bll+ PKC { peptide inhibitors treated hearts
experienced a significant reduction in PMN infiltration info the post-reperfused
cardiac tissue. This effect was blocked in the presence of L-NAME. Furthermore,
doubling the PE.C BII peptide inhibitor dosage from 5 uM to 10 uM, while
maintaining the PKC ( peptide inhibitor dosage at 2.5 uM, did not significantly
decrease the PMN infiltration. On the other hand, doubling the PKC { peptide
inhibitor dosage from 2.5 uM to 5 puM, while maintaining the PKC BII peptide
inhibitor dosage at 10 ulM, marginally decrease the PMN infiliration (Fig. 15)}.
PMN adherence to coronary vascular endothelinm was also evaluated within

the assessment of total intravascular and infiltrated PMNs, As seen in Figure 16, the

number of adherent PMNs to the coronary endothelium was reduced in
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(dissolved in 5 mL plasma) and. 50 M L-NAME (dissolved in Krebs buffer

from 50 mM stock in H20) and PMNs (200 x 106) during the first 5

minutes of reperfusion. The L-NAME (50 M) was continually infused into
wihetpertiMroughout the 45 min reperfusion period. These RE&HS2006/001266

e MG Bl S Rt & R EeE el & AR D
- (n=5). he.ti f Fig.12, th binati f PKC
EI?; I %@L\%ﬂ%é %lnﬁg IBI%% r%é %/Ig’rg\g‘?)?f?(#er Slr? h(i)b ilt:cl)?slresh I?e gol:]n aI rrls (tzlg \? e(r)y ralie
hi f . Thi I . h j .
Mo S i e
(E}fﬂ% l%?ské@a@d@%ﬁéﬁﬁ%@%ﬁ@(}r%ﬁg&}%ﬁﬁﬁ%%agﬁ#@%%e of 10 pM

treated heart was slower than that of the I/R heart. Figs.

5 shewedphe pitaanadnalyalie sfabkyDRANdtE R dma i opeiaglated

perfused hearts respectively. As expected and similar to Examples 1 and

2, le:tnitpb BRd Hoahua)es aldd\WPPraneveiidimax for (e RPN

group 20 change significantly, decreasing (p<0.01) from initial baseline by

abeighBO%nthy VPR AL Byt ABYra. wORYMAIMAX @ledBe MINNAME was used
post-reperfusion. The presence of the PKC PH and PKC ~ peptide

inhibiiacshattemtedbth hdetecieass. bkl Beanrd U/ o 2@ 0 ASRabIgied
with the post-ischemic perfusion with PMNs. The 10 M PKC PH and 5 4M
P KeCetypepiicie imkiBitorspddséninasdhemiostii ahrdiopretbtiivere completely
Increasing the PKC RII peptide inhibitors dosage from 5 M to 10 29 WO

10 20061b7Te8 90 PENg S20a6/0bdRe6 Witkdi dNBEKREHIP inlds'igs ificant
change in the cardioprotective effect. On the other hand, increasindg the

PICC ~ pApathetmppnsrs oS RpeeroiArs e plive e 5 M &S Y ppd PRCE

peptide inhibitors may be related to inhibition of superoxide reiease. As seen from
Fig. 18, the combination of PKC BII and PE.C { peptide inhibitors significantly
inhibited superexide release when compared to suspensions of PMA-stimulated rat
15 PMNs or when compared to PKC 81T or PKC £ peptide inhibitor used alone. SOD {10

ug/mlL) was used as a positive control in the superoxide assays, and degraded
superoxide release produced by the PMA-stimulated rat PINs by 99% (Fig. 18),

The Examples all showed that the presence o sufficient amount of PKC BII
peptide inhibitor and/or PK.C  peptide inhibitor provided significant cardioprotective

20 effect by attenuating PMN-induced cardiac dysfunction,

Example 4 — Effects of Peptide Activator of PKC 8
Bxperiments with PKC3 peptide activators were performed substantially as
described in Example 1 for PKC{ peptide inhibitor.

25 The following groups of isolated perfused rat hearts were nsed:
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a marginal increase in the cardioprotective effect. The cérdioprotective
effects of the combination of PKC PIT and PKC i; peptide 5 inhibitors
were blocked by the presence of L-NAME (50 M) in the I/R + PMNs +

WPR@E$3Y0.0 M) + PKC ~ (5 M) peptide inhibitors+L-NAMBEPGUUSROHHIR|F66

5

10

as the LR and ¢dh/dimax.values abinandef thadamintenesdysian

period were only about 50% and 40% of the initial baseline values,
respegtiveh;@nshves e nok-significantiferentiremsthe final xatps o

the IR+PMN group (Figs. 13 and 14). 10 The cardiac injury associated
with, PR thisiedelvasclesebnsopsiated: viththassubskabtigiveriipet of
of PMNs infiltrating the myocardium within the 45 min reperfusion period.
Dusingnignerfusiors asigeifiesntaumhiendidNsinsadslgratel Titmeahearts
myocardium, increasing from less than 25 PMN/mm2 in Sham I/R hearts

to JpsethanslotmipiViptrama ittt Mibhzaitsedtr-thdsenchof thgntain LVDP
reperfusion period 15 (Fig. 15). In contrast, IR+PMN+PKC {3f+ PKC t
pepiidle dRhibitotsrinezited tredidsueyperimieed &sfgnificant reduction in
PMN infiltration into the post-reperfused cardiac tissue. This effect was

blocked imthgpnre spaeelat L-NAMEdptidherthate; (HOublinbetrs FKEB11
peptide inhibitor dosage from 5 gM to 10 M, while maintaining the PKC ~
pepiisieciahibitetitosagadhd:. baghkedivtioPbidifi sy [Rostevrsa sémimstered
PMN infiltration. On the other hand, doubling the PKC ~ peptide inhibitor
dosagRidofT2rBi ddvctvaiv, (Whildndsrebiping MesPrREo ppephiéstock in H,0)
inhibitor dosage at 10 uM, marginally decrease the PMN infiltration (Fig.

15% At hetepaditdonorbianrvgseakaeapidptdshiuivtanaipalishe PKC 8
evaluated within the assessment of total intravascular and infiltrated
PMNstidssseeridndRigese t8dihenisonorief oTratmerefer RSo the

coronary endothelium was reduced in 30 ] , _ .
Group 3: VR hearts were subjected to 20 min of ischemia and perfused with &

mL of plasma (1 mL/min) during the first 5 min of reperfusion, but were not perfused
with PMNs. These hearts represented a control group to determine if 20 min of
ischemia followed by reperfusion stunned the heart, but LVDP and +dP/dtmax will
recover to baseline vatues (initial) by the end of the 45-minute reperfusion period
(1=6).

Group 4: VR + PKC & peptide activator (10 uM, dissolved in plasma) hearts

were subjected to 20 min of ischemia and not perfused with PMNs. These bearts

20 were perfused with 5 mL of plasmz + PKC & peptide activator during the first 5 min

of reperfusion. This group was employed to determine if the PKC & peptide activator
causes a cardiodepressant effect in the setting of VR without PMNs (n=6).
Group 5: VR -+ PMNs hearis were subjected to 20 min of ischemia and

perfused with 5 mL of plasma (1 mL/min} and PMNs (resuspended in 5 mL Krebs

25 buffer) during the first 5 min of reperfusion. These hearts represented a control group
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WO 2006/076590 PCT/U62006/001266 I/R+PMN+PKC G3II+PKC ~
peptide inhibitors hearts. This protective effect was reversed in the
presence of L-NAME. In Figure 17, endothelium of hearts treated with

WPR@H343Phnd PKC ~ peptide inhibitors generated significRAIUHENE6

relga e RRric Halkata 0ReRae O lowdd HPAGHA! taReraivh K Gepresence of

- peptide inhibitors, compared to basal NO release. Acetylcholine (500 nM)

5

10
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25

wapusad 25 fodivarentrol Rdir NQ-assayoarskiliigailicaniyn throughout

increased NO release compared to basal NO release. L-NAME was used.

as grofbeniaqaiofisiaigeritd desrasadatairblzakeeofahNe (@=28D. Both

the acetylcholine and the peptide inhibitors-induced production of NO

were comfietel\t1 0/ nkiBedsbyEEa fingittide enteothel Ui MithehsN AN E

(400 M). Another mechanism of the cardioprotective effects of PKC $3lI
anchiRfeads psticeinfibitersiamey berfeletedto intbRish BHqupéidsxiclabitor
release. As seen from Fig. 18, the combination of PKC PH and PKC ~
peidigechvhibincrizsmmined RN R d Sk ferag e fue dsainpienof reperfusion.
compared to suspensions of PMA-stimulated rat 15 PMNs or when

co rﬁgwﬁtmm(wéﬁi PREUBepHaETHHIBHE tled afdhe” Senyvalpn in

g/mL) was used as a positive_ control in the superoxide assays, and

de@%@%ﬁ%xﬁ@?@%%@ﬁﬁﬂ‘mw}ﬁ P &BRfiated rat PMNs
oS0 (05,09, i Sl s Lo e i
R e T R L G —
B S R T PR pie s
INPRRILQL hearts represented a group to determine the effect of PKC § activationat a
higher concentration of the PK.C & pept‘ide activator in attenuating PMN-mduced
cardiac contractile dysfunction (8=6). |
Group 8: I/R + PMNs + PKC & peptide activator (10 pM) hearts were
subj ected fo 20 min of ischemia and perfused with 10 pM PK.C & peptide activator
(dissolved in plasma) and PMNs (200 x 1 0% during the first 5 minutes of reperfusion.
These hearts represented a group to determine the effect of PKC § activation ata
higher concentration of the PKC & peptide activator in atienuating PMN-induced
cardiac contractile dysfunction {n=6).
Previous studies showed that sham IR hearts given PMNs exhibited no
changes from mitial control values (Lefer et al., Circulation 100: 178-184, 1999).
Data were recorded every 5 min for 45 min post-reperfuston. After each experiment,
the left veniricle was isolated, fixed in 4% paraformaldehyde and stored at 4°C for

later histological analysis,



25 The following groups of isolated perfused rat hearts were used: 31
WO 2006/076590 PCT/US2006/001266 11 Group 1: Sham PR hearts
were not subjected to ischemia and were not perfused with PMNs, but

wiyapasesiased with 5 mL of plasma (1 mL/min) at 35 minut8§Tri§2006/001266

perfusion {Bersamenbine peintiiabifR-nTaem e s Pe-givEmbiish (0 DP) for
plasma, 15 minutes of baseline recordings plus 20 minutes ischemia).

These deartsd e fasePleN PRI i abgrde pdoveriermindif dhé ISolatetl igbups,
heart can maintain LVDP and +dP/dtm. throughout the 80-minute protocol
(n=@)d Gioupt2d Thamukks1PKOB pepiidt astivato péifdbhpeand igrehearts
not subjected to ischemia and not perfused with PMNs. These hearts

weir thelifinistdiR graherPKEnSipe plitedds i anaia(lestih diesulve iy DP for the
plasma from a 5 mM stock in H20) 10 35 minutes into perfusion. This

5 grovsiwasietin of dek toerfesemimsat tHéerkeGnShp EBtighe Ur BB PRl Se s

a cardiotonic or cardiodepressant effect (n=6). Group 3: I/R hearts were
sulsjerssies POLMATofsEEEhe it Posr S8 doRpmusom bW i dkprad pf
mL/min) during the first 5 mini of reperfusion, but were not perfused with
PMRESTTisePRIched represhie B Eonabingieliprs asErtite HOuHHh &F

15 ischemia followed hy reperfysion stunned the heart, but L\VDP and

+d BT I R e o0 S W SR LA B (AP TSP e tion, only
45-minut fusi iod (n=6). G 4:1[R + PKC S tid
ACHOBTAP 16 T e VB BELIRA RS Srerie LT o et

of ischemia a Qﬁgf?é;e%( ith PMNs. These rt erfu
10 wit %qln%f% P agnrlg% + 8 \egg i%%ﬂaec ﬁ/%%?% rlnéﬁﬁfé &%@%}Tﬁ&o
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activator
reperfusion, recovered to 83£3% of baseline.

In order to establish whether the PK.C & peptide activator produced any direct -
inotropic effects on cardiac contractile function, Sham I/R hearts were perfused with
PKC & peptide activator {10 pM). This group served as one of the controls for the
study. These hearts did not show any significant change in LVDP (Fig, 20) or

+dP/dt_{Fig. 21) at the end of the 80 min reperfusion period, thus, indicating that at

max

this dose the PKC 6 peptide activator had no direct effect on cardiac contractile

function.

Figs. 20 and 21 showed the initial and final values for LVDP and +dP/dt_

from isolated perfused hearts respectively. There was no significant difference
between the inifial baseline values of all the groups studied. There was aiso no

significant difference between the initial and final values of LVDP and +dP/dt_ for

the Sham IR, /R, Sham UR+PKC 6 pepiide activator and I/R+APKC § peptide

activator (10 pM) groups. However, there was a significant difference between the
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causes a cardiodepressant effect in the setting of I/R without PMNs (n=6).
Group 5: I/R + PMNSs hearts were subjected to 20 min of ischemia and
perfused with 5 rnL of plasma (I mL/min) and PMNs (resuspended in 5 mL

WRralgs/ P8puffer) during the first 5 min of reperfusion. TheseH{8aFE006/001266
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iffe it 2 "ThifltPI"iI'sbhemia follow&d by 45 min reperfusion in the
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CIEase
dystinctontnrou min reperfusion period compared to initia

baseline value é@ﬁ({% QYR &R + PMNs + PKC 5 peptide activator (1
gM% Iéﬁélﬁ Ser SLSJ j%cted to 20 min of ischemia and perfused with | gM

PKC 1311 4 idle intubiar (digsglyestin. Rlanma) AndFMNG (2Q0, X 105

during the 5 minutes of reperfision. These hearts represented a

grayp i defermine-the eifecios RiC fragtivaliandin e ﬁig}%st-ischenﬂc
PMN-induced cardiac contractile dysfunction (a=6). Group 7: I/R + PMNs

+ PKG Siheptideraotyatof(oMMesetanverss Rsubiected dpraRonin af the
ischemia and perfused with 5 gM PKC 1311 peptide inhibitor (dissolved in

plassaa) ang PN R0PK LB diide gdheaitnst 1B miviutesoobreperfdsi®it. and

These hearts represented a group to determine the effect of PKC 8

activation atiaithighssitenaeistratiopoef thefPi6:8foe PR actd adBr di...

attenuating PMN-induced cardiac contractile dysfunction (n=6). 15 Group

8: WRpedivtlis FIRKC Syse ptite setifimaontiyl § fitver dions MierEMaubjeéteein

to 20 min of ischemia and perfused with 10 gM PKC 6 peptide activator

(dipsetusncriusianrimaPdid FmE (Pbdore1os phig s iirprdhatissmantagipnot to

reperfusion. These hearts represented a group to determine the effect of

PIde ereRaEsaihs 10 uM dose, as the hearts in the I/R+PMN+PKC 6 peptide

 activator (5 uM) recovered 1o 80::9% and 67+7% for LVDP and +dP/dty,, of initial

baseline at 45 min post-reperfusion, respectively. The LVDP values for the 5§ pM
dose were significantly different from /R+PMN at 45 min post-reperfusion (p<¢.05).
The 1 uM dose of PK.C 8 peptide activator was not cardioprotective as the hearts in
the VR+APMINAPKC & peptide activator (1 uM) group only recovered to 60:£13% and

5125% for LVDP and +dP/dt__ respectively. The final values of LVDP and +dP/dt_
a the 1 uM dose group were not significantly diffefent irom the final vaiues of the

IRAPMN group,

A mechanism that may contribute to the cardioprotective effects (i.e. LYDP)

of the PK.C & peptide activator may be inhibition of PMN superoxide release. PKC 6

peptide activator significantly inhibited superoxide release (i.e. absorbance) from

suspensions of PMA-stimulated rat PVINS from 0.49£0.03 to 0.3240.03 {(p<0.01),

0.32:0.02 (p<0.01), for 5 uM and10 pM respectively (Fig. 22). There was no

significant inhibition of superoxide af the 1 uM dose.
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- higher concentration of the PKC 8 peptide activator in attenuating
PMN-induced 20 cardiac contractile dysfunction (n=6). Previous studies
showed that sham I/R hearts given PMNs exhibited no changes from

WRItAb&amMPo| values (Lefer et al., Circulation 100: 178-184, POFO)S2[ated1266

were recorded eyery 5 min for 45 min post-reperfusion. After eack

experime thﬂﬁ’egsée RERFISREHALS ?ﬁ@f‘ﬂ% Kl /ooparea%IcT)ﬁrrrE%lmeébe}%gl/vebeeﬂ
and stq t 4C for later . histglogical analysis. 33 ; .
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contractile function (L YDR) for the sham J/R,. /IR, I/R+P ide
RO Bn AT Ry s A G of BN S SRRl

LV&B&&%&?@&%%@&M&&&G?@%@ %%HQ%i%EBﬁt*a%ﬁﬁﬁn' 4b8 ShamdRind scope

group remained at 1034% of iritial baseline values of LVDP for the 5

5 entipg,duration of the ReEHSION Netias e LS RtBR SR Aoy Amited only to the

experienced a depression in LVDP during the initial stages of reperfusion,
butbytbesnekebyencsfisionihenhaduearversedtioi82al of inial
baseline values. However, the hearts in the I/R+PMN group exhibited
severe cardiac contractile dysfunction, only recovering to 469% of initial
baseline values by the end of reperfusion. By contrast, 10 the hearts in the
I/R+PMN+PKC S peptide activator (10 .tM), although initially showing a
depression in. LVDP of 588% of initial baseline values at 15 min into
reperfusion, recovered to 833% of baseline. In order to establish whether
the PKC 6 peptide activator produced any direct inotropic effects on
cardiac contractile function, Sham I/R. hearts were perfused with 15 PKC

10 s peptide activator (10 M). This group served as one of the controls for
the
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study. These hearts did not show any significant change in LVDP (Fig. 20)
or +dPIldtm. (Fig. 21) at the end of the 80 min reperfusion period, thus,
indicating that at this dose the PKC 6 peptide activator had no direct

WerRsotoneEtrdiac contractile function. 20 Figs. 20 and 21 shtirddsees/001266

5 Zigga@?

10

15

initial and_final values for LVDP and +dP/dtr from isolated perfused hearts
respectivekiA FERES Fo significant difference between the initial

baseline values of all the groups studied. There was also no significant
diﬂ'brencéﬁ’bsé*%ﬁ%%rh? A& Thial T%?fﬁgiav%eagdgp f{é/aﬁjlg&a‘%s Eé%?ggé%g( for
the Sham ER, FR, Sham I/R+PKC 6 tid i %%I{&"a@@
peri3 5%%58&?\%? W’f@.at a&%ﬁ%@? lﬁﬁov%g%?%% ¥§t§5\fvas a significaﬁri[

SRS R U BRI L e

ueso tmax for the I/R+PMN group. A
%% g%@f&@é%@ﬁ?%ﬁ@@‘ initial baseline of 469% in LVDP and
dP/ [

Yo In+ tmax at 45 min post-reperfusion was observed. The
presence of the PKC S peptide activator at a 5M and 10 M dose 5
attenuated the decrease in LVDP and +dP/dtmax associated with the

post-isehemiGopeidusionmith Ridsinthe JQMepsehiteuas dheotmesin saline
cardioprotective as the hearts in the ILIR+PMN+PKC 8 peptide activator
(1Q:dgecovered to 833% and 795% of initial baseline at 45 min
post-reperfusion for LVDP and +dP/dt.ax, respectively. These values

were significantly different from I/R+PMN at 45 min 10 post-reperfusion
(p<0.01). The 5 uM dose was also cardioprotective, although not to the
safhe extdht asittier1 Of thinios ket rohpEABSP FRS IR BMNIPKC 8
peptide activator (5 RM) recovered to 809% and 677% for LVDP and
+dP/dt,,,ax of initial

4., The soltion of claim 1, wherein the at least one peptide inhibitor of PKCBII 15

SEQ ID NO: 1.

5. The solution of claim 1, wherein the at least one peptide activator of PKCE 1s

SEQ ID NO: 3.

6. The solution of claim 1, wherein the at least one peptide inhibitor of PKCE is

selected form the group consisting of SEQ ID NO: 2 and (G56983.

7. The solution of claim 1, whefein the concentration of the at least one peptide

inhibitor of PKCRBIL is about 5-10 pM.

8. The solution of claim 1, wherein the concentration of the at least one peptide

activator of PKCS is about 5-10 puM.
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baseline at 45 min post-reperfusion, respectively. The LVDP values for the
5 M dose were significantly different from I/R+PMN at 45 min
post-reperfusion (p<0.05). 15 The 1 pM dose of PKC 8 peptide activator
W asinicatdioprotective as the hearts in the I/R+PMN+PKECE/Bapiaec1266
activator (1 pM) group only recovered to 6013% and 515 % for LVDP and
 +dP/dtmaz respectively. The final values of LVDP and +dP/dta at the 1
pM dose group were not significantly different from the final values of the
I/R+PIVLN group. 20 A mechanism that may contribute to the
cardioprotautiveefiestss(igink YRRk oithe Pisc-fRaptide metyaias MRy Bstde
inhibition of PMN superoxide release. PKC 8 peptide activator
sigriifigantly sh RiDTE dssivperaxideeiease (i.e. absorbance) from
suspensions ofPMA-stimulated rat PMNS from 0.490.03 to 0.320.03
3(p<0.01), 0.320.02 (p<0.01), for 5 pM andIO pM respectively (Fig. 22).
There was no 25 significant inhibition of superoxide at the 1 pM dose. 35
WQE2006/076590tReE T9B20061001266hAtzeudghadentdin presently
preferred embodiments of the invention have been specifically described
herein, it will be apparent to those skilled in the art to which the invention
pertains that variations and modifications of the various embodiments
sholin and Be¥UHERH Hereirt hayhises i SFcotsn ot SEFaRNgTOsTthe
spirit and scope 5 of the invention. Accordingly, it is intended that the
invention be Iimited only to the extent required by the appended claims

and,the a Ie rule§ fIa 10 36 % 2006/076590
10 . c a1m 1, wherein the marmmal is human.
PCTIUS2
13, The solution of claim 1, wherein the organ is preserved for transplantation.

14, The solution of claim I, wherein the peptide inhibitors/activator are

15 myristolated.

15, Amethod for preserving an organ for transplantation comprising the step of

perfusing the organ with the solution of claim 1.

2016, The method of clabm 15, wherein the peptids inhibitors/activator are dissolved

in saline solution.

17 The method of claim 15, further comprising potassium chioride.



What is claimed is 1. A solution for perfusion, preservation, and/or

re-perfusion for organ preservation comprising at least one peptide

inhibitor of protein Idnase C PH (PKCPII) and/or at least one peptide
WinBseYGPprotein kinase C ~ (PKC() and/or at 5 least. one Pepfigerio/001266

inhi
furtqse
the at

actié tor o
|

KCS. 2. .solution of claim 1, wherein the peptide
ors a&ged%%o?\%e%}[?rﬁggl lg%(l-’;‘ “gno L? o1 @?‘?ﬁé‘%%?&?% ig)%%fg%of ,PKCBH

rﬁg potassium chloride. 4. The solution of claim 1, wherein
one peptide inhibitor of PKC(3Ilis SEQ ID NO: 1. 155, The

solution of claim 1, wherein the at least one peptide activator of PKC6 is
SEQ ID NO: 3. 6. The solution of claim 1, wherein the at least one peptide

inhibigor of K Grzd3 ssaiected formnihe OrouR: GRsIMINg:oh

 RERHRNQE BKCS is

and G66983. 20 7, The solution of claim 1, wherein the toncentration of
ghe atlgastQnepeptide inhibitor of PKC(3II is about 5-10.tM. 8. The
solution of claim 1, wherein the concentration of the at least one peptide
25 activator of PKC8 is about 5-10 M. 37 WO 2006/076590 -
PCT/US2006/001266 9. The solution of claim .1, wherein the
congentratitia sf-thejaifleiagh Qaewiepsidehingtbiter efdefiidisisibub LB CL is

M. 5

selected form the group consisting of SEQ ID NO: 2 and G86983.

10 2L

The method of claim 15, wherein the concentration of the at least one peptide

inhibitor of PKCBII is about 5-10 uM.

22,

The method of claim 15, wherein the concentration of the at least one peptide

activator of PKC8 15 about 5-10 ubl

The method of claim 15, wherein the concentration of the at least one peptide

inhibitor of PK.CC is about 2.5-5 yM.

i5
23,
24.
20
25.
26.
25 27

The method of claim 15, wherein the organ is a heart.

The method of claim 15, wherein the organ is a mammalian organ.

The method of claim 25, wherein the mammal is human.

The method of claim 15, wherein the organ is preserved for transplantation.
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10. The solution of claim 1, wherein the organ is a heart. 11. The solution

of claim 1, wherein the organ is a mammalian organ. 10 12. The solution

of claim 11, wherein the mammal is human. 13. The solution of claim 1,
WeyRerelidie organ is preserved for transplantation. 14. ThePSSIGtR3AtePIL1266

claim 1, wherein the peptide inhibitors/activator are 15 myristolated. 15. A

method for preserving an organ for transplantation comprising the step of

perfysing organ with the salution of claim.1. 20 16. The met of, .

clair‘?ing, ﬁﬁérﬁ%ﬁme"&% Ide |hﬁ%?trg% agtﬁ% (r)eri%éecﬁgggﬁ/%ﬁgf%%sog {RgHvators

solué%%rgm’}g.tThg%method of claim 15, further comprising potassium

chloride. 5?/\? 006/076590 PCT/US2006/001266 18. The method of

claim 15, wherein the at least one peptide inhibitor of PKC(3II is SEQ ID

NO: 1. 19. The method of claim 15, wherein the at least one peptide

fctivgtor of GBSy %i%?a@al%!\!@&r%gm?h@%%&%ﬁfo@ﬂ%@n the organ

wherein the at least one peptide inhibitor of PKCS is selected form the

group eensisting &f &L 1D NO: 2 and G66983. 10 21. The method of

claim 15, wherein the concentration of the at least one peptide inhibitor

ofPKC(3Il is about 5-10 M. 22. The method of claim 15, wherein the

concentration of the at !cast one peptide activator of PKC6 is about 5-10

aM315  The method of claim 15, wherein the perfusing step takes place at a rate of less

than about 20 mI/minute.
16
3L The method of claim 15, wherein the perfusing step takes place at a rate of
about 1 mL/minute. |
32. The method of claim 135, wherein the perfusing step is a retrograds perfusion.
15 |
33. The method of claim 15, wherein the perfusing step lasts about 5 minutes.
34, A method for protecting an ischemic organ from demage comprising the step
of perfusing the organ with the solution of claim 1.
20
35,  The method of claim 34, wherein the peptide inhibitors/activators ars
dissolved in saline solution.
36.  The method of claim 34, further comprising potassium chloride.
25
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23. The method of claim 15, wherein the concentration of the at least one

peptide inhibitor of PKCS is about 2.5-5 W. 24. The method of claim 15,

wherein the organ is a heart. 20 25. The method of claim 15, wherein the
Worgwe/igsa®mammalian organ. 26. The method of claim 25, RHEESTHer1266

ma al is : .25 27 T lai int ; j

Mkl e R R T S S e

28. y@@q@%@ﬁplaim 15, wherein the wherein the peptide

inhibitors/activators are myristolated. 5 29. The method of claim 15,

further comprising the step of submerging the organ in the solution of

claim 1. 30. The method of claim 15, wherein the perfusing step takes

placesat a naieakfess ofhanabakBE- mLiminyigast Odblp g nethaeshads PKCS is

claim 15, wherein the perfusing step takes place at a rate of about |

nL/gExauie. 32 The method of claim 15, wherein the perfusing step is a

retrograde perfusion. 15 33. The method of claim 15, wherein the

perfusiog step lasts about 5 minutes. 34. A method for protecting an

ischemic organ from damage comprising the step of perfusing the organ

with3the solistanetfaslaificlti204, wherein the at least one peptide inhibitor of PKCE is

selected form the group consisting of SEQ ID NO: 2 and G56983.

10 40, The method of claim 34, wherein the concentration of the at least one peptide

inhibitor of PRCBII is about 5-10 pM.

41, The method of claim 34, wiherein the concentration of the at least one peptide

activator of PKC8 is about 5-10 p.

15
42.  The method of claim 34, wherein the conceniration of the at least one peptide
inhibitor of PK.C{ 1s about 2.5-5 uM.
43, The method of claim 34, wherein the organ is a heart,

20

44, The method of claim 34, wherein the organ is a mammalian organ.
45, Themethod of claim 44, wherein the mammal 1s human.

25 46,  Themethod of claim 34, wherein the organ is preserved for transplantation.
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35. The method of claim 34, wherein the peptide inhibitors/activators are

dissolved in saline solution. 36. The method of claim 34, further

comprising potassium chloride, 25 40 WO 2006/076590
WRCTHIB806/001266 37. The method of claim 34, whereinii& Bt 2@44101266

one peptide inhibitor of PKCPII is SEQ II) NO; 1. 38. The method of claim

34, wherein the at least one peptide activator of PKCS is 5 SEQ ID NO:

3. 387 The Tiethethof cbdinifBAviveesih he ahbeeis! thaepejaddaHibiifidertbators

PKCS is selected form the group consisting of SEQ .ID NO: 2 and

066883nitsdiafEhe method of claim 34, wherein the concentration of the

at least one peptide inhibitor of PKC(3II is about 5-10M. 41. The method

of claim 34, wherein the concentration of the at least one peptide

activator of PKCS is about 5-10 M. 15 42, The method of claim 34,

Whef€in théomebe aicabh fte BrleuscomeipaptisesivnitisshobrikE G1sorgan

about 2.5-5 4M. 43. The method of claim 34, wherein the organ is a heart.

20 4% I RERGd Brim 34, wherein the organ is a mammalian organ.

45. The method of claim 44, wherein the mammal is human. 25 46. The

method of claim 34, wherein the organ is preserved for transplantation.

49, The method of claim 34, wherein the perfusing step takes place at a rate of less

than about 20 mL/minute.
10
50.  The method of claim 34, wherein the perfusing step takes place at a rate of
about 1 mi/minute.
51.  The method of claim 34, wherein the perfusing step is a retrograde perfusion.
15
52.  The method of claim 34, wherein the perfusing step lasts about 5 minutes,
53, A method for attenuating organ dysfunction after ischemia corﬁprising the step
of perfusing the organ with the solution of claim 1.
20

54, The method of clatm 53, wherein the peptide inhibitors/activator are dissolved

in saline solution,

55.  The method of claim 53, further comprising potassium chloride.



41 WO 2006/076590 PCT/QS2006/001266 47. The method of claim 34,
wherein the wherein the peptide inhibitors/activators are myristolated. 5
48. The method of claim 34, further comprising the step of submerging the
Wérgtie/tiie solution of claim 1. 49. The method of claim 34,CHR&A8ie/ k266
perfging sigp dakesiRlpce Al Aralaeliess dhaneboub Ry ificpn
50. The method of claim 34, wherein the perfusing step takes place at a
rate; pk@abepincmi/minute. 51. The method of claim 34, wherein the
perfusing’step is a retrograde perfusion. 15 52. The method of claim 34,
wherein the perfusing step lasts about 5 minutes. 51 A method for
attenuating organ dysfunction after isehemia comprising the step of

perfersing the-ergapauti:-ihe. solukanahelaint ka2Qhdpdhrimethachobf PKCE is
claim 53, wherein the peptide inhibitors/activator are dissolved in saline

ssolutien, IBENThe. method of claim 53, further comprising potassium
chloride. 25 42 WO 2006/076590 PCT!US2006/001266 56. The method
of claim 53, wherein the at least one peptide inhibitor of PKCRII
58,  The msthod of claim 53, wherein the at least one peptide inhibitor of PKCL is

selected form the group consisting of SEQ ID NO: 2 and G66983.

10 59, The method of clajm 53, wherein the concentration of the at least one peptide

inhibitor of PK.CBH is about 5-10 uM.

60.  The method of claim 53, wherein the concentration of the at least one peptide

activator of PKCS is about 5-10 pM.

15
61.  The method of claim 53, wherein the concentration of the at least one peptide
inhibitor of PKCE is about 2.5-5 pM.
62. The method of ¢claim 53, wherein the organ is a heart,

20

63. The method of claim 53, wherein the organ is a mammalian organ.

64.  The method of claim 63, wherein the mammal is human,

25 65, Themethod of claim 53, wherein the organ is preserved for transplantation.
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is SEQ ID NO: 1. 57. The method of claim 53, wherein the at least one

peptide activator of PKC3is 5 SEQ ID NO: 3. 58. The method of claim

53, wherein the at least one peptide inhibitor of PKCI is selected form the
WEraus/emasisting of SEQ iD NO: 2 and G56983. 10 59. The Pieiloartf/ 001266

claim 53, wherein the concentration of the at least one peptide inhibitor of

PKC(3II is about 5-10 M. 60. The method of claim 53, wherein the

conggntrativheahdtindbietstrof e phplideircivaian el icpfisiahioubhyativator
-M. 15 61. The method of claim 53, wherein the concentration of the at

leastieneypepiisted.inhibitor of PKC~ is about 2.5-5 M. 62. The method of

claim 53, wherein the organ is a heart, 20 63, The method of claim 53,

wherein the organ is a mammalian organ. 64. The method of claim 63,

wherein the mammal is human, 25 65. The method of claim 53, wherein

the 6fgan iShresdoé ¢ tolatradsplaritatiopnmpBingCi2006/07 6880¢crging the organ

PCT/US2006/001266 66. The method of claim 53, wherein the wherein

the peproimiaBies@raetiator are myristolated. 5 67. The method of

claim 53, further comprising the step of submerging the organ in the

solution of claim 1. 68. The method of claim 53, wherein the perfusing

step_takes glace t a rate of less ) ,
68, ne method of claim 53, wherein the perfusing step takes place at a rate of Jess

than about 20 mI /minute.
10
69.  Themethod of claim 53, wherein the perfusing step takes place at a rate of
about 1 mE/minute.
70.  Themethod of claim 53, wherein the perfusing step is a retrograde perfusion.
15
7L, The n;ethod of claim 53, wherein the perfusing step lasis about 5 minutes.
72. A method for maintaining nitric oxide release in an ischemic organ comprising
the step of perfusing the organ with the solution of claim 1.
20
73, The method of claim 72, wherein the peptide inhibitors/activator are dissolved
in saline solution.
74, The method of claim 72, further comprising potassium chloride,
25
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than about 20 mL/minute. 10 69. The method of claim 53, wherein the

perfusing step takes place at a rate of about 1 mL/minute. 70. The

method of claim 53, wherein the perfusing step is a retrograde perfusion.
WORREITEEImethod of claim 53, wherein the perfusing step [BSTLEBY81266

organ comprising the step of perfusing the organ with the solution of
claiggE@EI80The method of claim 72, wherein the peptide
inhibitors/activator are dissolved in saline solution. 74. The method of
claim 72, further comprising potassium chloride. 25 44 WO 2006/076590
PCT/US2006/001266 75. i1j'$teth6d” df6Tdfi~f 72, wherein the at least
on@feptidbcmiabiedrostRKC]31 Yhis SED: B NGt aneperide g GPKCa is
claim 72, wherein the at least one peptide inhibitor of PKC6 is 5

5 SEXHORDMY7%. The method of claim 72, wherein the at least one peptide
inhibitor of PKC~ is selected form the group consisting of SEQ ill NO: 2
and Go6983. 10 78. The method of claim 72, wherein the concentration of

the at least one peptide inhibitor of PKC(iL1.is about 5-10 M. .
77.  Theme og of claim 72, wherein ih(e at least one pap:’lﬁ(c)ie mhibitor of PKCL is

selected form the group consisting of SEQ ID NO: 2 and GG0SE3.

10 78  The method of claim 72, wherein the concentration of the at least one peptide

inhibitor of PK.CBII is about 5-10 ub.

79.  The method of claim 72, wherein the conceniration of the at ieast one peptide

activator of PKCS is about 5-10 pM.

135
80.  The method of claim 72, wherein the concentration of the at least one peptide
inhibitor of PKCL is about 2.5-5 uM.
81.  The method of claim 72, wherein the orgen is a heart.

20

84, The method of claim 72, wherein the organ is a mammalian organ.

g3, The method of claim 82, wherein the mamrmal is human.

25 84,  The method of claim 72, wherein the organ is preserved for fransplantation.



79. The method of claim 72, wherein the concentration of the at least one
peptide activator of PKCS is about 5-10 M. 15 80. The method of claim

72, wherein the concentration of the at least one peptide inhibitor of

WPR@ORNKEHout 2.5-5 M. 81. The method of claim 72, wherel-HES3#ea# 1366

a heart. 20 82. The method of claim 72, wherein the organ is a

mammalian organ. 83. The method of claim 82, wherein the mammal is
hungan. 25784 nldiBometnehol o/ai- Lt WberRlRIne e dam s RISBRREd Rrator
transplantation. 45 WO 2006/076590 PCF/U520061001266 85. The
methedstigtaimsd?2, wherein the wherein the peptide inhibitors/activator

are myristolated. 5 86. The method of claim 72, further comprising the

step of submerging the organ in the solution of claim I. 87. The method of
claim 72, wherein the perfusing step takes place at a rate of less than
“abdift. 20 rifbfrmiatied A0cB8m The fimdthadmbelain A2 swhersitbibe ging the organ
perfusing step takes place at a rate of about 1 mL/minute. 89. The
methdbecision 72skilvelein the perfusing step is a retrograde perfusion.

15 90. The method of claim 72, wherein the perfusing step lasts about 5

minutes.

87.  The method of claim 72, wherein the perfusing step takes place at a rate of less

than about 20 mL/minute.

10
88.  The method of claim 72, whersin the perfusing step takss place at a rate of
about 1 mi/minute.
89.  Themethod of claim 72, wherein the perfusing step is a retrograde perfusion.
1%
50.  The method of claim 72, wherein the perfusing step lasts about 5 minutes.
81. A method for protecting an organ from damage after isolation from the
circulatory system comprising the step of perfusing the organ with the solution of
20 claim 1.

a2, The method of claim 91, wherein the peptide inhibitors/activator are dissolved

in saline solution.

25 93, The method of claim 91, further comprising potassium chioride.
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91. A. method for protecting an organ from damage after isolation from the
circulatory system comprising the step of perfusing the organ with the
solution of 20 claim 1. 92. The method of claim 91, wherein the peptide
WIhRIBOTSIALtivator are dissolved in saline solution. 25 93. THEMEHEAURSS
claim 91, further comprising potassium chloride. 46 WO 2006/076590
PCT/US2006/007266 94. The method of claim 91, wherein the at least
onegpeptidens Ribiken of Bisie(8H, heksd Ha NRud ndpediime migtied of PKCBI
claim 91, wherein the at least one peptide activator of PKCS is SEQ ID
NO1:3586. 1THemeathod of claim 91, wherein the at least one peptide

inhibitor of PKC~ is selected form the group consisting of SEQ ID NO: 2

and G66983. 10 97. The method of claim 91, wherein the concentration of
the at least one peptide inhibitor of PKC(3Il is about 5-10 M. 98. The
Smethod of Biaime=giydvlietein fHe ebereentiativicot the atididstaotieapeptfdk CS is
15 activator of PKC 6 is about 5-10 M. 99. The method of claim 91,

whérsfa Baé¥dricentration of the at least one peptide inhibitor of PKC~ is
about 2.5-5 uM. 20 100. The method of claim 91, wherein the organ is a
heart. 101. The method of claim 91, wherein the organ is a mammalian

organ 102. The method of claim 101, wherein the mammal is human,
.~ The method of claim 91, wherein the at least one peptide inhibitor of PRCEis

selected form the group consisting of SEQ ID NO: 2 and G66983.
10
97.  The method of claim 91, wherein the concentration of the at least one peptide

izhibitor of PKCBIL is about 5-10 pM.

98.  The method of claim 91, wherein the conceniration of the at least one peptide

15 activaior of PKC & is about 5-10 M,

99.  The method of claim 91, wherein the concentration of the at least one peptide

inhibitor of PKCC is about 2.5-5 uM.
20 100. The method of ciaim 91, wherein the organ is & heart.
101.  The method of claim 91, wherein the organ is a mammalian organ.

102. The method of clajim 101, wherein the mammal is human.
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25 47 WO 2006/076590 PCT/U62006/001266 1'03, Tri& hiethud"Ofddin
91, wherein the organ is preserved for transplantation. 104. The method
of claim 91, wherein the wherein the peptide inhibitors/activator are

wWngiistetaiéd. 5 105, The method of claim 91, further compriB{fig b 14 266

of stitfmer@itigthinotginimtbe, soletionins eigim it ptOBedeomethepiafation,
claim 91, wherein the perfusing step takes place at a rate of less 10 than
about 20 mL/minute. 107. The method of claim 91, wherein the perfusing
step takes place at a rate of about 1 mL/minute. 15 108, The method of -
clait?®d 1, Wherithtteopeitusinl stepds dheetroge ¢hpedusionnhlif®r Fheivator
method of claim 91, wherein the perfusing step lasts about 5 minutes, 48
WCERORE0e89G PCT/US200G/001266 1/1 SEQUENCE' LISTING

<110> Young, Lindon-<120> PERFUSION AND/OR PRESERVATION

JSOLUTION FOR ORGANS <130> 072689-00107 <160> 3 <170>

10

Patentin version 3.3 , .
105, The method of claim 51, further comprising the step of submerging the organ

in the solution of elaim 1.

106. The method of claim 91, wherein the perfusing step takes place at & rate of less

than about 20 mL/minmte.

107.  The method of claim 91, wherein the perfusing step takes place at a rate of

about 1 mL/minute.
108, The method of claim 91, wherein the perfusing step is a retrograde perfusion.

109, The method of claim 91, wherein the perfusing step lasts about 5 minutes.
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<210>1<211>9 <212> PRT <213> Homo sapiens <400> 1 ser Leu Asn

Pro Glu Trp Asn Glu Thr 15<210> 2 <211> 13 <212> PRT <213>

Homo sapiens <400> 2 Ser lle Tyr Arg Arg Gly Ala Arg Arg Trrp Arg Lys
W0« 3 <211> 8 <212> PRT <213> Homo sapiens <ZOUBS30R4E101266

Arg Ala Ala Glu Asp Pro Met 15 1
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SEQUENCE LISTING
Young, Lindon
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072689-00107
3
Patentin version 3.3
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9
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1

ier Let Asn Pro Glu Trp Asn Slu Thr
5

<210
<211>
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2

%er Ile Tyr Arg ?rg Gly ala Arg Arg Trp Arg Lys Ley
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