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first i c{u S organ preservation and organ perfusion
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for the delivery of organ perfusion solutions to an
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provi ded by cold storage after
such as the kidney, liver, pancreas and lung are also subject to tissue and cellular
damage when removed from their hosts prior to transplantation. This damage is due
to hypoxic conditions and a 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 immediately after excision from their hosts.

Recent advances have increased the rate of successful organ transplants and
organ surgery, such as coronary bypass surgery. The first includes organ preservation
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 protocol.
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the basal endothelial cell release of nitric oxide
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endothelial cell release of nitric oxide (NO) within the first 2.5-5 min post-reperfusion
(Tsao and Lefer, 4m J Phyiol 259: H1660-1666, 1990). The decrease in endothelial
derived NO is associated with adhesion molecule up-regulation on endothelial and
polymorphonuclear (PMN) leukocyte cell membranes (Ma et al., Cire Res 72: 403-
412, 1993; and Weyrich et al., J Leuko Biol 57: 45-55, 1995). This event promotes
PMN/endothelial interaction, which occurs by 10 to 20 min post-reperfusion, and
subsequent PMN infiltration into the myocardium is observed by 30 min post
reperfusion (Lefer and Hayward, In The Role of Nitric Oxide in Ischemia-
Reperfusion: Contemporary Cardiology, Loscalzo et al. (Bds.), Humana Press,

Totowa, NI, pp. 357-380, 2000; Lefer and Lefer, Cardiovasc Res 32: 743-751, 1996;
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Therefore, there remains a need for a solution of improved quality that can
extend the preservation time of an organ for transplantation and protect the organ

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

after restoration of blood flow.
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organ, especially . the heart, containing peptide
irﬁmwgs(?’?%ﬂ%ﬁ\’@ﬁ@nase Cbll (PKC bll) and/or
of protein kinase C z (PKC z) and/or peptide .

act i vatTre(myseot inyerdtosi prowidefastohation fopreseryationyperfusion, and/or
solution protects organ tissues and cells from danmage .
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contai ns about 5-10 nmM of the peptide inhibitor of PKC
bldxpanehicorg deomasedhlsodlowi(isthentia). pEhstnerent WERPE bas digcovered
PKC z and/or a 5-10 nM of the peptide activator of PKC

d Hitspopsrideiithibiteabf ARCHII atd/arPK Clieasidonteptide adtivtve(s) of
present invention can be used as a perfusion solution

OrpreC BleBR&IS A D PhleadP bbb idhehit erfiotiR]iREPNMEduPBrox@letitle@st, which can
it 1s punped into the vasculature of the organ to
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't Serves ution 1 nto which
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Further, the present solution alsg serves as.a
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the organ after ischem a. The present invention also
i el uidls! ofthh pestidsfactivatopiteC §alissolved itot salive sphéieant
i nvention. These include nethods for preserving an
organ fTHe doldivaIfaid frese@binvbmtion can be used as a perfusion solution or a
preservation solution. As a perfusion solution, it is pumped into the vasculature of the
organ to protect the organ tissues and cells. As a preservation solution, it serves as a
bathing solution into which the organ is submerged. Preferably, the organ is perfused
with and submerged in the present solution. Further, the present solution aléo serves
as a reperfusion solution upon restoration of blood flow to the organ after ischemia.
The present invention also include methods of using the solution of the present
invention. These include methods for preserving an organ for transplantation, for
protecting an ischemic organ from damage, for attenuating organ dysfunction after

“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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reperfusion (R).
inhibitor, but was significantly blocked by N°-nitro-L-arginine methyl ester (L-
NAME). All values are expressed as mean = SEM. Numbers of hearts examined are
at the bottom of the bars. **p<0.01, from final YR+PMNs; NS=not sighiﬁcant.

Figure 3. Initial and final maximal rate of LVDP (+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 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 I/R + PMNs;

NS=not significant.
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assessment of total intravascular and infiltrated PMNs
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NO rel ease fromrat aortic segnents. Endothelial NO
ref@4B8e was significantly increased from basal NO

rel ease i n PKCzpepti de
and 10 areas per heart. The numbers of PMNs adhering to the coronary vasculature

was not significantly different from I/R+PMNs. Hatched boxes represent non-PMN
perfused hearts and black boxes represent PMN-perfused hearts. All values are
mean numbers of PMNs/mm? of heart area = SEM.

Figure 5. Measurement of NO release from rat aortic segments. Endothelial
NO release was significantly increased from basal NO release in PKCY, peptide
inhibitor treated segments (2.5-15pM), as well as acetylcholine (Ach, 200nM). NO
release was significantly reduced in both groups given 400 uM L-NAME, and in
endothelium removed (denuded) segments. All values are expressed as means =+
SEM. Numbers at bottom 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



inhibitor treated segnents (2.5-15mM\), as well as

acetyl choline (Ach, 200nM. NO rel ease was
war@afiseant |y reduced in both groups given 40BCTE2006/001266

L- NAVE, and i n endot helium renoved (denuded) se%mants.

Al |contblugve anangexparwsEica ) ) vemnmseas@EN3 6Qseraftes PMA addition

bott om of bars are nunbers of separate experinents per

gr @péhk réfeRsd)d Subliesliic @dleade RN shasfdanti intebitedByghs BKEY peptide

Super oxi rel ease fromrat PVMNs. Superoxide rel ease

phoﬂﬁf@*@@ﬁ;@PE{%ﬁfﬁ%@;@m@%‘ﬁw P ﬂm?mr:- Numbers
Py R8s g8 ahE FyRBuHer Sibsriy etnenmirgts tep Eoed ) "%
absorbance (D) was neasured 360 sec after PNMA add|t| on

5(peak rdégBRde) inggpuseef H¥DPdnSham Lin d/RilGaiHNNg and v

i nhibited by the PKCz peptide inhibitor (**p<0.01,
2. YRAPMNaBI peptife inAiblitow &ll0ued) perfusat zat hearSENLVIDDR bras initial
at bottom of bars show the nunbers of separate

ex pidsk i) tafid P&ferfikioH Bront0 @4 Bmin follof@nE B0 HnSeisthenti¥ D he sham
|n Sham /R, [I/R, I/R+PI\/Ns and |/ R+P bl 1 peptide

el _ :
| e e B PR LY R o AR Ao, Toe
fo a. Th sha up (nz6). .
Wmﬁﬂwﬁnﬁwqf@% iR BRO AR fhGty iiption in LVDP
protocol . The |/R+PMN grou n=9) .exhj hi.ted a
10sj gpmpredin | §f£a {ﬁ@&éﬁw% %L o giPapeg Al values
to I/R (n= Z and |/ R+PM\H+DI | peptldelnhlbltor (n=7)
gr BUpEXpIeA| uweeangk SEMk fped8edna¥* i, fismWR+PMDs05
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Hearts were perfused in the presence or absence or PMNs. PMNs induced a

15  significant contractile dysfunction, which was attenuated 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 /'R+PMNs; NS=not significant.

Figure 9. Initial and final +dP/dt max expressed in mmHg/s in isolated

20  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
dysfunction, which was attenuated by PKC BII 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 final /R + PMNs; NS=not

25  significant.
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Figure 12. Time course of LVDP in sham, I/R, /R+PMNs and VR+PMN+
PKC BII (10 pM)+PKCC (5. pM) peptide inhibitors perfused rat hearts. LVDP data at
initial (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
I/R (n=6) group partially recovered toward initial baseline values. VR+PMN group
(n=11) exhibited a significant and sustained reduction in LVDP compared to and
IR+PMN+ PKC BII (10 uM)+PKCE (5 pM) peptide inhibitors (n=7) group. All
values are expressed as mean = SEM. *p<0.05 from I/R + PMNs.

Figure 13. Initial and final LVDP expressed in mmHg from isolated perfused
rat hearts before ischemia (I) (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 presence of PKC Il
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ischema (1) and after reperfusion (R). Hearts were
peffused in the presence or absence of PM\s. PM\s

i nduced a significant contractile dysfunction, which
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This protective effect was bl ocked by L-NAME. All

vaglenbsarlr Ehexpnbes efltodd imemyascular and infiltrated PMNs in post-reperfusion

cardiac tissue and adhering to coronary vasculature was significantly attenuated by
the PKC BII and PKC { peptide inhibitors. Hatched boxes represent non-PMN
perfused hearts and black boxes represent PMN-perfused hearts. *¥P<0.01, from

I/R+PMNs.

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

numbers of PMNs/mm? of heart area = SEM, **P<0.01, from I/R+PMNG.
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Figure 19. Time course of LVDP in sham, I/R, I/R+PMNs and /R+PMN+
PKCS 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 (n=6)
maintained the same LVDP throughout the 80 min. protocol. The I/R (n=6) group
recovered to initial baseline values. /R+PMN group (n=6) exhibited a significant and
sustained reduction in LVDP compared to and I/R+PMN+ PKC3 peptide activator
(n=6) group. All values are expressed as mean = SEM. **p<0.01, from I/R+PMNs,

Figure 20. Initial and final LVDP expressed in mmHg from isolated perfused
rat hearts before ischemia (I) (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 PKC3§ peptide

activator. All values are expressed as mean &= SEM. Numbers of hearts examined are
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Figure 23a. 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 cardiac
tissue and adhering to coronary vasculature was attenuated by the PKC3 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 isolated perfused rat heart samples taken from 3 rats per

group

and 10 areas per heart. The numbers of PMNs adhering to the coronary vasculature
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perfused rat hearts before ischema (I) and after
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and 10 areas per heart. The nunbers of PM\s adhering
to the coronary vascul aturewas attenuated by the PKCd

w@epbiodaact i vat or. Hat ched boxes represent noPEPNBL006/001266
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heart area SEM Figure 24. Time course of |eft
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/R 1/R+PMNs and |/ R+PM\+ PKCd peptide activator (10
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** Yy apd thef pepiifle inkitbione! PETA is Brs@ESCR RMOTN @RbTHE.5-5 pM.
PREFERRED EMBODI MENT The present invention provides a
sol uti oim & preférteel quuteslanamythe peptiderifihibitorof FOOBUrhas an amino acid
reperfusi on of an organ, especially the heart. The

S Obddiun IMNPEPtHiedRpl F 6spKof
%fﬁﬂ(%i eGRplidinRIbieF 6SPKC %%hﬁno acid

Ki nase C PKC bIT ) and/ or of protein kinase

10 ( Fééﬁg?%cgmgpg\?p'ﬁj e h}ﬁgﬁ({% a%ﬁ)szt@%% ﬁgnmo aglﬁ Sequence of

of PKC d.is resent n ol uti
%ﬁ%@rﬁé? A2, b iR, T3 Bt e PR b
|tor of PKC z is present in an anpunt of about
iRk igtcs ity Bisd an siliie AbSorPHeD e hedells of he organ.
|nh| bitor of PKC bll has an am no acid sequence of SEQ
| D NO I a priséerigd smibddinenhithe peptide intE®r(s) apemite antivator (s) are
aci d sequence of SEQ ID NO 2; and the peptide

acdissodtedrin hasliarsodutionppretirablp ﬁﬁtlnﬂﬂ e&liref (0 9EQ NdTINOrhedpeptide
Al so, in other enbodinents, it is preferred that the

15 PeRhibder(s) can also be dissolved in known preservation solution, such as Krebs-

20

Henseleit solution, UW solution, St. Thomas II solution, Collins solution, Stanford
solution, and the like. The solution may also contain one or more of sodium (Na*),
potassium (K1), calcium (Ca*"), magnesium (Mg*"), glutamate, arginine, adenosine,
manitol, allopurinol, glutathione, raffinose, and lactobionic acid in concentrations of
about 4-7 mM, about 0.2-0.3 mM, about 108-132 mM, about 13-16 mM, about 18-22
mM, 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 KCI and/or KH,PO4, most preferably at ratio

of about 2-3.5 mM KCI and about 2-3.5 mM KH,PO,; Ca®* can be in the form of

13



inhibitor/activator is nyristoylated to facilitate
absorption into the cells of the organ. In a preferred

weededrasent , the peptide inhibitor(s) or peptiB€&I/US2006/001266

act tor .-are..di.ssol ved oI ut i
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sol uti oﬂ}heSbmﬁbnbﬁtI&queﬁehomyemm cahbe Iuisé(bdun'ﬁlgeﬂl phases of an
solution may al so contain one or nore of sodium (Nat),

POloAsdl dPetikity thedRhf] WafshaRf MoludiBy! 'B)ﬁﬁaﬂé Hof M to, 1? isolating of

gl ut amat e, arginine, aden05| ne, manitol, allopurino

R T BefEhdp g

08 132 nM about 13- nmM _about 18- 22 )
i %OTQS?JHFHS@"%)’?H re;HientEE (B orggn im s aecipiont
0.9-1. 1 r_ﬂ\/l about 2.7- 3.3 nM about 25-35 nM and
abugperdgiapluign)r especti vel y. Na+ can be in the form

of NaOH, K+ can be in the formof KO and/or KH2PO ,

o Pluripg @eehisibh yr sperfadion especiligudr the Jekt, iMs e feedithat the organ
about 2-3.5 nmM KH2PO4; Ca2+ can be in the form

of LEp&Hsed aph ra{tb oBatbulV Malt/Ben FQraBbe¥ M. 2Thel@fusion rate can be
solution is preferably naintai ned at physiological pH

10 Of 3’1@ Eutllg %plﬁi nJé%?{r:?é?il d#oh% R hie (We%l? e S%é?ﬁl@ﬁfxlr% should

15

20

can >used ases of "an or
t eart r anspl ant but are not te
t 0Btk Youiiet b Raspog G pEsinp Do R VaseHBErof the teat
(cardlogjeglc solution); 2) preserving the o
(hypot h bﬁf@ug%%f@épﬁsmamlyn cgihbe Bepatsd .bwgb difeqlpige and
the organ in the recipient (reperfusion solution).
Dudilwiingpibe pepgidsrinkibiterés)entl tled different pastiblehty i distiti¢dewater; 2)
heart, it is preferred that the organ be perfused at a
r ahdjusiingathopH td abbuti 72-7 @ e.gbwith NaOH;rand Bhetefifzihg giea0dlution, e.g.,
rate can be

by filtering with a 0.2 um filter. The sterilized solution is then kept isolated from

urtn
d

contaminants in the environment.

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

Example 1 — Effects of Peptide Inhibitor of PKC {
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varied, but it should not exceed about 25 ni/m n.
Overall, the perfusion rate should not be so high as

W0 0006/0p58® undue pressure on the vascul at ure oPCT/B2006/001266

organ. The soI ution. of the present invention can be

pr epar edV#ly Spiashe Deplle raty (3R%325 Bubeabminimls, Rayeitden, PA) were
inhibitor(s) and the different constituents in

di shedthatiedwitbi60 123/kg @ntobdrbigal tsbéiumHntrapartiontal ¥ (id. )’LASodmm
e.g. wth NaOH, and 3) sterilizing the solution, e.
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u3|n t he escrl ion.a the foIIo
Sil M d@‘ﬁ@f’?h%@& EE%%%@% %fﬁ%lﬂ 3&?5 Bt 3 eonstaat E’E?ﬁ%%ﬁ%o mmkHg.
of the present invention and practice the clainmed
meThe &gebsidler Bad dgifellpvana npmposigonyiin emmaeld):i 17 destrose, €20 NaCl,
the present invention. It should be understood that

t h@5 Nabkg ., 215 CaClpors EDTRe SIS KICEL end 1 @ MBEL S MR ipktflsate was
conditions or details described in this exanple

Ex f e Lnhibit

SoPanen "B, B At {6 TBR R R0 Y ilior 755 8tk o sce
Boyertovvn PA) wer e anesthetized with 60 ng/ kg

pedmabiartht peafusiondingmroximabiodhe heareiaflby oampla pllo@etiPMNS, plasma
heparin (1,000 U was al so admnistered i.p. The

10 hewithsutB@ { peytiddl iyhieker (Setrol hbart) o€ hding @oﬁt@ﬁﬁ@gﬁdff@f@ﬁ
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cannul at ed, and retrograde perfusion of the heart was

i ntdﬂc@ﬁt@dimm bfPKCQ;%ﬁ&@ﬁﬁhi@h%p?l Qujc; K@'tﬂ[)é‘ﬂﬁ‘&‘i’lg%fused into

370C at a constant” pressure of
e phat S I %@%@%%&%@mﬁ%&%m
o HEOT i R o AR SeA T BPBER 4 et morined st o
Thﬁ}eésﬁ?e ti'clmcsigucer (SPR-524, Millar Instruments, Inc., Houston, TX), which was
positioned in the left ventricular cavity. Hearts were immersed in a water-jacketed

reservoir containing 160 mL 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

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 buffer was reduced to zero for 20 min to induce global
ischemia. At reperfusion, 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 mL/min. In

some experiments, PK.C{ peptide inhibitor (Genemed Synthesis, Inc., San Francisco,
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arms in the perfusion line proximal to the heart
i nfl ow cannul a al l owed PMNs, plasnma w thout PKC z

w@eEbiota9 nhi bitor (control hearts) or plasnma PCT/US2006/001266
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ki) ¥y adied toblgSyy dt fmgl copeeplration olch Ry oty live Stiam BR hearts
the coronary inflow line. Coronary flow was nonitored

by veeré hotsuhiectse t¢ Btheniapnd veonie peyfgsasvith AYNs. | t haca,

NY). LVDP and +dP/dtmacwere nonitored using a pressure

t r ansducie f6EHng Zoupholf idtatddysdrfuseenit Beartsveere used:

Houston, TX), which was positioned in the |eft

vent ri c@ratip ¢2Bhim Isdieid/Rep@fiRion R B€ftsi wasdiot subjected to
wat er - j acket ed reservoir containing 160 nL of Krebs

S e RO A R b
o Wi@%#ﬁﬁéﬁ%@ i Do e daiy 915}:% 8hGiey @gﬁ@%@%ﬁ%&uld be

coronary flow were neasured_every 5 mn for 15 mn to )
eq@VensraE-Of PlemAchy manudesrihgseling recoptings plpe20 minutes ischemia).
nmeasurenent. LVDP was defined as |eft ventricul ar
endhssedtenits teppesentsd neontrolugouretotdetesmineii€ theasolated rat heart can
end-di astolic pressure. After 15 mn, the flow of the

Kr efagnthiulTi\eDP was +aPduc ethirduphastithe §@idile Pratoddd (hrejuce

gl obal ischem a. At reperfusion, hearts were infused

K ebs. bSRPE oS LR PR fpeslRl R ophelps Vere ot

m/m.n. | ' t PKCz tide inhibit

( C%‘%?Fé?:fi tgygﬁ?ﬁngge}e ér?dexgchgg?ﬁlégﬁviﬁ P SP ’llhege }Ilegﬂls v}ereo artdministered
Franci sco, "CA)"was"ad' d.ed to plasma a a final )

c ofhedi € 4tpeptidegnhibiton(SouMy dBsairad igipdasmea/fromn e frmbl stegkein H,O)

not subjected to ischema and were not perfused wth.
PMBS midings fn@d b&gdsﬂﬁl. ITRERSo fwasse%;ﬁ&;eéa_te%{eﬂﬁ&g if b PKC

hearts were used: Goup I: Sham Ischeni a/ Reperfusion
PRI T B Y g HOREE L RLBEIE AN

pl asma E}%oup 3: I/R 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 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
(n=0).

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

caused a cardiodepressant effect in the setting of /R without PMNs (n=6).
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i schem.g) . e S represented a control group to
det er ni ﬁ@up fl?l?e“* ﬁN&h@@TSrWe Fabipgted o2 Onmime iFshepyprd
and +dP/dtmac throughout the 80-m nute protocol (n=6).
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Wﬁuﬁfe?\dﬁng'fh@ﬁﬁt begif o8 roperasiafinThéss hearerrehhBeréla Zontrol group
peptide inhibitor (5 mM dissolved in plasnma froma 5
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?%Efs RSttt ada'u%%s?r%'ggﬁ%iacﬁs%% a@ﬂ%ﬁ&?@%&a@a@w
i,schemi g and,perfused w.th, of plasma ( 1

an ‘?ﬁ“ﬁ iRy EROCHYSIOH BeHqd, compared 19 lalfha}*eaﬁ@hnmqheﬁs (MR

were not perfused with PMNs. These hearts represented

a cont r@roug boR + EMes € PKGEperftid2 Gnhibitordfl pMcheants avere subjected
foll owed by reperfusion stuns the heart, but LVDP and

+dd20 miffe¢ ichdmiaead perfuded witsELMPBRCHY p@&dé inhiBitol(disddtved in
the end of the 45-m nute reperfusion period (n=6).

GpPidmhaf and PM&S"{Z@’M@ IGS)QRIP&E% fihs Blih@REs &ﬁre?%“ﬁﬁs(i)on. _These hearts

di ssol ved in plasm) heartsS were subjected

0
\A:ge éé%gfe u%g&p &ﬁe&qgfﬁ%&e tﬂ? gﬁ’F%{“Sotrt;%K@@%@b s ﬁ'x %&:ﬁ\g&tﬁlg PMN-
durjng.th f| rst n_.of usi on. Thls group was
ef‘l‘tdu&g% ]808%1?%’1'0 1 sfu,ncg% 52 z peptide inhibitor
caused a cardi odepressant effect in the setting of I/R
Wi t hoUGTPRNG IR=6FMYGUBKE . PepRde ImAiti &by Thbseets were
subjected to 20 mn of ischema and perfused with 5 nL
ofulpecsdin 30 himdfisdheniand Fifised wih 2speMARKICi peptidd inhibitor
Kr ebs

(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 ( inhibition in
attenuating PMN-induced cardiac contractile dysfunction (n=6).

Group 8: /R + PMNs + PKC { peptide inhibitor (5 pM) hearts were subjected
to 20 min of ischemia and are perfused with 5 uM 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 PKC ¢ inhibition at a 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 M) + NC-nitro-L-
arginine methyl ester (L-NAME, 50 pM) hearts were subjected to 20 min of ischemia

and perfused with 5 uM PKC ( peptide inhibitor (dissolved in 5 mL plasma) and 50
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buffer) during the first 5 mn of reperfusion. These
hearts represented a control group to determine if 20
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f | experigent, tiq 188 vontrickpwes iselpish, fmddn dheariogmaldelyde and stored

represented a group to deternine the effect of PKC z
i ndtidSCtfopTatérrhisitlbgvabanalygisPMN- i nduced car di ac
contractile dysfunction (n=6). Goup 8 I/R + PWMNs +

PKC z peplutdeshdwddiht @me(couribhf bediat someictlesfubgtiet @d., LVDP).
to 20 min of ischema and are perfused with 5 mM PKC z

ge%% ?ﬁ% g gﬂetsﬁ%mgﬂi%@ E/Remmr PRSI BaptRIB GntthA: (6 29@) and

urin i r'st m nut es of “reperfusion.

T rts repres ed a.. [0} ' .
o RPN eise® SREFRRIE ofudh ARabndn3E Wil bdtho min

of the PKC z peptide inhipit in attenuatin 0
PNRE USROG efi SREWROHE & ?’f*e‘e’a’?@?@ R, 05 g dan 100% of
Goup 9 : I/R+ PWs + PKC z peptide inhibitor (5.0M

+ Inital baseline valugs of ¥ DP for the entire perfusion period. The IR hearts

experienced a depression in LVDP at the beginning of reperfusion, but recovered to
95+7% of initial baseline values by the end of reperfusion. In contrast, the VR+PMN
hearts suffered severe cardiac contractile dysfunction, recovering to only 47+7% of
initial baseline values by 45 min post-reperfusion. Conversely, the /R+PMN+PKC {
peptide inhibitor (5 pM) hearts recovered to 84£4% at 45 min post-reperfusion.

To determine whether PKC ¢ peptide inhibitor produced direct inotropic
effects on cardiac contractile function, non-ischemic sham I/R hearts were perfused
with PKC { peptide inhibitor (5pM). 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 perfusion period, demonstrating the PKC ¢
peptide inhibitor at 5 pM exerts no direct effect on cardiac contractile function. A 15

uM PKC { peptide inhibitor concentration was initially tested, since this concentration
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met hyl ester (L-NAME, 50 mM hearts were subjected to
20 mn of ischema and perfused with 5 mM PKC zpepti de
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hi stol ogi cal analysis. Figure 1 showed the tinme course

of Hewewkirathe finait TVMDPiand +HiRAK L | (45 roin fost-repurigion)Ties dgrificantly
fromthe shamlI/R [|/R |/R+tPMN+ PKC z pepti de

ir 2‘?‘%%’%2‘%%’ (g%éorft%y 2’5]:97‘%%@ gm%&é}#géﬁdd&l BR iRl R bebdi€reperfused

ang i'n LV uring the 80 mn perfusion
perjod. As shown, the sh LR r ' ne OFf .y
G EMT IR0 TR PAF s HeC PR BPITigpg S HM and
for the entire perfusion period. The |I/R heirp{hsp
exppM eonsenfrasionesigniGeastlyiaenuatyd the dereassdly LY handrab/dt
reperfusion, but recovered to 957% of initial baseline
ald63atBY withoRiEcH¥nit epREhisish Yith HVINEOM thaghroup feeeiving 5 uM

\
|/ R+PMN hearts suffered severe cardiac contractile

d - i g oo Comt
Y HRE hOfarts BBl 1 s4:04813hY 76500 fihd) IVIBP and +dP/dt

base e va n post -reperfusion.
Conversely, the |/R+tPM\H _PKC z peptide i nhi bi {)or (5
monimsand o Tisdeibokhaseline Ehedgrast chisclgflose was observed at 2.5 WM

post -reperfusion. To determ ne whether PKC z peptide

i ndridith¢seheprtsgucetdediior 834 % fool VAR ande? 5 fororiPédiy dicampared to

contractile function, non-ischemc shaml/R hearts

Ve 6P BhideHFEPatues. The cardioprotective effects of the PKC { peptide inhibitor (5
M) were blocked in the presence of L-NAME (50 pM). These hearts only recovered
to 58+7% and 54+9% for LVDP and +dP/dt,.x, 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 ). At 1 uM, PKC € peptide
inhibitor treated hearts exposed to IR + PMNs only recovered to 57+10% and 4616%
for LYDP and + dP/dtayx, respectively, at 45 min post-reperfusion compared to its
initial baseline. These hearts were not significantly different from control R + PMN

hearts at 45 min post-reperfusion at this lower dose.
The cardiac injury associated with I/R in this model was closely correlated
with the substantial number of PMNs infiltrating the myocardium within the 45 min

reperfusion period. During reperfusion, a significant number of PMNs transmigrated
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with PKC z peptide inhibitor (5mM. Treatnent of Sham
I/R hearts with PKC z peptide inhibitor did not result

WO mooanyg6sse gni ficant change in LVDP (Fig. 2) orPeTBSZING/001266
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Siffisid by retesigaRRed(MRs 0dhpir¥d &/ 7 Ydvaiteatdd Koxts (p<0.01)
respectively for the I/R hearts reperfused with PMNs
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[ i'tor (2.5 nMand 5 nM concentrations)

| |
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e
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+dP/ dtmac conpared to its initial baseline. The | owest
efrfugdier vEadiosmt RN ologhe oerdnay epd@hehiym wiag netégrificantly reduced
hearts recovered to 834%for LVDP and 755% for +dP/dt

C QAPAR-EA/INOPK I § pekidb adebiton hearad (Ged\M) (AB&10%, p<0.06) (Fig. 4b). NO
cardi oprotective effects of the PKC zpeptide inhibitor

( 561E§Mm%ra%ﬂm QRloeR1ilR WdenRis8te ¢ Getbimibe WINEC € ptlde

hese hearts only recovered to 587% and 549%

LYHEbﬁQrSQrPgﬁ{egéﬂ%ﬁp t?&l@ﬁ%&f a4l haniSh if ol creased endothehal

rep usion cofpare its Initia I ne.
T%B relgaesaer t SInVi*Bgure% ykba({pepgde 1n%1b1tor—?reated endothelium generated

significantly more NO by 47+2% (2.5 uM, p<0.05), 54+5% (5 pM, p<0.01), and

01+15% (15 uM, p<0.01) compared to basal NO release. At 1 pM, NO release 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
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 release of NO to zero. Both the
acetylcholine and the PKC ¢ peptide inhibitor-induced production of NO were
completely inhibited by treating the endothelium with L-NAME (400 pM). To

attribute the source of the NO to the endothelium, experiments with endothelium
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PMN group (477% and 417% LVDP, +dP/dt ac) . At 1 nM
PKC z peptide inhibitor treated hearts exposed to I/R
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was bl ocked in the presence of L-NAME. Furthernore,

t . @and~5 MM treated hearts had significantly
fggééo?’nﬁgl?)fat ed PMNs conpared to 1 mMtreated hearts
(p<0.01) (Fig. 4a). PMN adherence to coronary vascul ar
endot hel i um was al so eval uated wthin the assessnent

of total intravascular and_infiltr ‘[E PMNs. As seen

i Exanaple & -4Bifegty af Hmln&b%ﬂgﬂ’éﬁ to the
coronary endot helium was not significantly reduced in
| / R+PMNEpiGmeniseyith RIECH Ahpaptide inhikitars werepamgrmed substiially as
p<0.06) (Fig. 4b). NO release fromrat aortic
entdedrivel i Bxvaplertefas BKEY peptidteinbibitbrse i f PKC z pepti de
i nhi bitor provides cardioprotection by a mechani sm

i nvol ViTig HNekERIesuRRTNINREd Bérfused rat hearts were used:

10

15 Group 1: Sham I/R hearts were not subjected to ischemia and were not
perfused with PMNSs, but were perfused with 5 mL of plasma (1 mL/min) at 35
minutes into perfusion (the same time point that /R hearts would be given 5 mL of
plasma, 15 minutes of baseline recordings plus 20 minutes ischemia). These hearts
represented a control group to determine if the isolated rat heart can maintain LVDP

20  and +dP/dt_,_throughout the 80-minute protocol (n=6).

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

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

25  PBII peptide inhibitor causes a cardiotonic or cardiodepressant effect (n=0).
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NO release. In Figure 5, PKC z peptide
inhibitor-treated endotheliumgenerated significantly
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enistdel i unt enoved (denuded) rat aortic segnents were
i ncubated with PKC z peptide inhibitor (5 nmV and were

not difi@bent: ROFPKOWIMEeptide a@tiBitorged Mtcﬁssofg‘%(ﬁ:‘hbﬁfasma) hearts
z

nmechani sm of the cardioprotective effects of

PeRlctdg b é’btfgdbcth‘@rmﬁ%é }i(%ﬁ%rﬁﬁl ah Gt ]B&‘%LSP% %ﬁﬁl\qﬁsp These hearts

super oxi de rel ease. peptide’ i
signi.fi b nhi bi ted su [ rel.ease, . 33- 82% .
o 9B AR i SRS R R BB i
o difference lfu,r om suspensi ons of PMA-stinul ated rat .
%@S.l%) Thiggroyprepsigrniniedito faisrniedt the PAQBE ipeptids
control in the superoxi de assays, and degraded
supditgtor gausee p eardeodgpiseianiaffdsy int the seing of I/Ruvishioat PMENs (n=6).
PMNs by 99% (p<0.01; Fig. 6). Exanple 2 - Effects of
Pept i deGroyp fri 1/8r+ BMNRK(Cattd wrebsxpiiietien 26 nyih bolf isckéshialahd
peptide inhibitors were performed substantially as
dep&risee viths mX APl Bmbf(Q mIPKEDRARENIKRS (BMBEARKSH 5 mL Krebs
buffer) during the first 5 min of reperfusion. These hearts represented a control group
to determine if 20 min of ischemia followed by 45 min reperfusion in the presence of
PMNs (200 x 10°%) resulted in a sustained cardiac contractile dysfunction throughout
the 45 min reperfusion period compared to initial baseline values (n=9).

Group 6: I/R + PMNs + PKC BII peptide inhibitor (1 uM) hearts were
subjected to 20 min of ischemia and perfused with 1 pM PKC BII 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 PKC BII inhibition in
attenuating PMN-induced cardiac contractile dysfunction (n=6).

Group 7: I/R + PMNs + PKC BII peptide inhibitor (5 uM) hearts were
subjected to 20 min of ischemia and perfused with 5 pM PKC BII peptide inhibitor

(dissolved in plasma) and PMNs (200 x 10%) during the first 5 minutes of reperfusion.
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The follow ng groups of isolated perfused rat hearts
were used: Goup 1: Shaml|/R hearts were not subjected
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ef ¥hes heastsgspresesing agrowyie C%&i?"t’%emélege%t&fj & BH 1phjbisign at a
mn of ischema and perfused with 5 nL of plasma ( 1
mibighien pomheniratgprt dfghé PKE I pentideafhibiqranfatienuating BMN-induced
were not perfused with PVMNs. These hearts represented
a cartidd whtgctiisdysfanciRingaatne if 20 mn of ischem a
fol l oned by reperfusion stunned the heart, but LVDP

and +d X J}_ Ip I 3@ S
(initi me)éhg@ el Igrlm\gﬁ%f VRGP o nulthgi%%teptellr@ﬁg\gl)gr{v’smtml“

"%Esélﬁa%f AR ol BRI 60 RSl b RS 8 ) 0B bl
Erfk?%fiéﬁﬂﬁbﬁ" ARG, ﬁfﬁp@?ﬁe?rﬂ?ﬁﬁq Yisibile “@ié A3 &me) and

peptldelnhlbltor durlgtheflrst m n of

r SPer¥l ksNAME (dissolvpdgn fKrassbudtep oy md gtock imily@) gud PMNs
the PKC bll peptide

(200 x 10°%) during the first 5 minutes of reperfusion. The L-NAME (50 uM) was

continually infused into the heart throughout the 45 min reperfusion period. These
hearts represented a group to determine if the cardioprotective effect of PKC BII
peptide inhibition can be blocked with a nitric oxide synthase inhibitor (L-NAME)
(n=0).

Previous studies showed that sham I/R hearts given PMNs exhibited no
changes from initial control values (Lefer et al., Circulation 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

the sham I/R, /R, I/R+PMN+PKC BII peptide inhibitor (10 pM) and I/R+PMN
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i nhi bitor causes a cardi odepressant effect in the
setting of I/R without PWs (n=6). Goup 5 I/R + PM\s
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X Ciai xag%ﬁ*ﬁ%@g groR &% @lt?%ﬁrveaeé‘ﬁ@ac gpngrastils dysfunction, only
determine the effect of PKC bll inhibition in

areaswerang fogt3piié ofdiliebbaschnalvadeesdorthe end of reperfusion. By contrast,
dysfunction (n=6). Goup 7: I/R + PWMNs + PKC bl

p el hedets imthie HIRHPMITSPRW)BIhpsptids intdbicorq U0 jud L), dhdugh 26itially

mn of ischema and perfused with 5 mM PKC bl | peptide

| BRbWink @'depfbsfSPINVEWDPb Bl 250 )of ﬁﬁ&al%&%ﬁide%ﬂ%ﬁmé ail DHhin into

during the first 5 m nutes of reperfusion.' These

PRt R ERFRRIR 2t UBak@rlConcent rat i on of the

I er concentration of the
PKC b ptjide inhibjitor in uat | M\- i ndyce .
car dt adn Bt fceSteblish wheer bt PR S dednilionptofsaed any direct
PWMNs + PKC bl |l peptide inhihitor (10 hearts were .
s tistiepicedtects opoardiagrogiractde feetian, theadyweretnerpged with
nmM PKC bl | peptide inhibitor (dissolved in plasm) and
PRKS RI2@eptide iaigbitar(l O mdyDx Hghif gnosp s&ved auomesofahe controls for the
reperfusion. These hearts represented a group to
detugy nThesethbartedill @6t sholy MIgGidlificand biddigt 0N VAP @Fig. 8) or
+dP/dt_ (Fig. 9) at the end of the 80 min reperfusion period, thus, indicating that at
this dose the PKC BII peptide inhibitor had no direct effect on cardiac contractile
function. A 20pM dose of PKC BII peptide inhibitor was tested on a Sham I/R heart

and there were no cardiodepressant 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 values of LVDP and +dP/dt_for the Sham
I/R, I/R, Sham I/R+PKC BII 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 /R+PMN group. A significant
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a depression in LVDP during the initial stages of

r euee fuese signifiontitlybdifferat fogh IR+PMN at 45 min post-reperfusion (p<0.05).
The 1 pM dose of PKC BII peptide inhibitor was not cardioprotective as the hearts in
the I/R+PMN+PKC BII peptide inhibitor (1 uM) group only recovered to 57+4% and

53+6% for LVDP and +dP/dt__ respectively. The final values of LVDP and +dP/dt
at the 1 pM dose group were not significantly different from the final values of the
I/R+PMN group.

The cardioprotective effects of the PKC BII peptide inhibitor (10 pM) were
blocked by the presence of L-NAME (50 pM) in the IR+PMN+PKC BII peptide

inhibitor (10 uM)+L-NAME (50 uM) group, as the LVDP and +d]?/dtmax values at the

end of the 45 min reperfusion period were only 564:2% and 53+5% of the initial
baseline values, respectively, and were not significantly different from the final values

of the IR+PMN group (Figs. 3 and 4).
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reperfusion they had recovered to 946% of initi al
basel i ne val ues. However, the hearts in the |I/R+PW
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direct effect on cardiac contractile function. A 20mM
doa, D URKG bM anddftiMgrodueedim mereassinMOrelgassrabaveahans of

I/R heart and there were no cardi odepressant effects

Neyj5@d ot oo a4 d0s4:0. 79, gad 3 3980162 Probese0/mddssun iesmictively.
and final values for LVDP and +dP/dtnmac fromi sol at ed

perfus %e%ﬁ%g)tlﬁe (&SP %00 B! Was ukbe ﬁé‘v‘? Pt ROcotit@nid thisai’tay and

di fference between the ini'tial baseline values of all
th u st udj T $HaRifi i
RSt TS ARG 75 S A i e
LVDP and_ +dP/dt for the /R 1/R Sham |/ RtPKC
PO baE B YHHe %Wé SRR A PR, omSa s
inhibitor (10 MV groups. However, there was_a )
sidgeienseckanal reliensecf N to zse-JRath theraseiylnboling andhp e Hhpeptide
val ues of LVDP and +dP/dt ac for the 17R+PMN group. A
siiginibftbicanduition & NE ¢preCotp]etély drhibitdd biafrediagdhs enslogfelium
435% in LVDP and 426%in + Vd at
with L-NAME (400 pM).
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 (i.e.
absorbance) from suspensions of fIMLP-stimulated rat PMNS from 0.13£0.01 to
0.05:0.009 (p<0.01), 0.020.004 (p<0.01), and 0.02+.007 (p<0.01) for 5 pM, 10 pM
and 20 uM respectively (Fig. 11). There was no significant inhibition of superoxide
at the 1 uM dose. SOD (10 pg/ml) was used as a positive control and it scavenged the
superoxide released by the fMLP-stimulated rat PMNs reducing the response to

0.00160.0006.
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45 mn post-reperfusion was observed. The presence of
the PKC bll peptide inhibitor at a 5 mMand 10 nM dose
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1 nEapeNinto pasusiom(thosame épe poins thohl/Rheartowpuld begivensmL of
dose of PKC bll peptide inhibitor was not

C pldnnp 1 ®hinitey ef mselidrarettrdings pius 20 neinhteRisehdiiBK Thesé hearts
peptide inhibitor ( 1 mV) group only recovered to 574%

anchrostBidf Ldonk¥PRoap th detihsthoBaneRpREd NS edrt cAl fhatdtaialLVDP
val'ues of LVDP and +dP/dtnmac at the 1 mM dose group

signlfj ffer r the final val ues
‘gﬁﬁﬁﬁgﬁ %df@*g‘m%’(r&gﬂ%g}ég%gh@%lpg&g%@é]?g@t ive effects of ,
the PKC bl peptide inhibitor (10 wer e bl ocked. by .
the pr&sened: Sham IBAWVEKG B 1M  NeC Ckd piRlpRrEdginhibitors
peptide inhibitor (10 mV) +L- NAME (50 mM group, as the
L YBRtsawvererobP4utj exted, @l isehemad artdneot padussfl withePMBsniThese hearts
reperfusion period were only 562% and 535% of the
| R¥erd Administered the PKC BII and PKC ¢ peptide inhibitor (10 pM and 5 uM,

respectively, dissolved in plasma from a 5 mM stock in H,0) 35 minutes into

perfusion. This group was employed to determine if the peptide inhibitors cause a
cardiotonic or cardiodepressant effect (n=6).

Group 3: I/R 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 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
(n=6).

Group 4: IR +PKC BII (10 pM) + PKC { (5 pM) peptide inhibitors
(dissolved in plasma) hearts were subjected to 20 min of ischemia and not perfused

with PMNs. These hearts were perfused with 5 mL of plasma + PKC BII + PKC ¢

27



basel i ne val ues, respectively, and were not
significantly different fromthe final values of the
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NGV s (2600 &0°) adsuited inrresustaseticarlidrawatrastie desfulctivaMEoughout
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r ¢heas min tepbkbudion pedicy cdi@ianed foenitiaEbasblimeovdlis (8a1l) PKC
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t aererfsonoJYegerhegrtp 1opresgnigg @ Lovw to slieferine thgeffert gOPBEBIL
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inhibition in attenuating PMN-induced cardiac contractile dysfunction (n=7).

Group 7: I/R + PMNs + PKC BII (10 pM) + PKC £ (2.5 uM) peptide
inhibitors hearts were subjected 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 5
minutes of reperfusion. These hearts represented a group to determine the effect of
PKC BII inhibition at a higher concentration of the PKC BII peptide inhibitor in
attenuating PMN-induced cardiac contractile dysfunction (n=6).

Group 8: I/R +PMNs + PKC BII (10 pM) + PKC & (5 pM) peptide inhibitors
hearts were subjected to 20 min of ischemia and perfused with 10 pM PKC BII
peptide inhibitor (dissolved in plasma) and PMNs (200 x 106) during the first 5

minutes of reperfusion. These hearts represented a group to determine the effect of
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and 20 mM respectively (Fig. 11). There was no
significant inhibition of superoxide at the 1 nmM dose.
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into perfusion (the sane time point that I/R hearts
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|ngs nuteS 1 schem se hearts

T

throughout the 80-m nute protocol (n=6). Goup 2: Sham
| MRe£-RKGIBI(50 (M) was)contilily nfliSednio the pedrtidaroughout the 45 min
inhibitors hearts were not subjected to ischem a and

NeépepRifon R0 ThesBMberts rEpRsentfitagiosp W@ deemtift iff taé er ed
the PKC bl'l and PKC z peptide inhirbitor (10 mM and 5

cﬁﬁ@t%%‘}(g;’e?feﬁt ofths ?%ﬁ@qnﬁl&t@s $iBe bloBBBEwith TMtric oxide

stoc m nu I nto per u3| on. This group
ne,if the peptide inhibitors
cﬁ@gg‘% ’g‘%gg? @oﬂw g)rdl odepressant effect (n=6).
Goup 3; I/R hearts were sybjected ta 20 g
| schembiom ke HEF FORERIOLTiEn 25 @guﬁp% ﬂﬁmﬁﬁlﬁﬁ{lpﬂﬂ@ and
during the first 5 mn of reperfusion, but were not
pgmg 69uM) peptide inhibitors resulted in a recovery rate matching that of the I/R
heart. This result was not observed when either PKC BII (10 pM) or PKC £ (5 pM)
peptide inhibitor was used alone (Examples 1 and 2) where the recovery rate of the

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

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

max
from isolated perfused hearts respectively. As expected and similar to Examples 1
and 2, the initial and final values of LVDP and +dP/dt _for the /R+PMN group
change significantly, decreasing (p<0.01) from initial baseline by about 50% in LVDP
and by about 45% in +dP/dty.y at 45 min post-reperfusion.

The presence of the PKC BII and PKC ¢ peptide inhibitors attenuated the
decrease in LVDP and +dP/dty.x associated with the post-ischemic perfusion with
PMNs. The 10 pM PKC BII and 5 uM PKC  peptide inhibitors dose was the most

cardioprotective. Increasing the PKC BII peptide inhibitors dosage from 5 uM to 10
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with PMNs. These hearts represented a control group to
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contractile dysfunction throughout the 45 mn
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1) oup 6: I/R+ PWNs + PKC bll (5 m\)
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20 mn I SC erfused

T

o PR USGR Rokedo Pl APST R SH, § HEA PR IGO0 PMNS transmigrated

PM\-i nduced cardiac contractile dysfunction (n=7)

Ginigphg mypRardivmnNecreaspedresn less HpnAg) PMNarm in (Sgarg I/,]ﬁ\)yeans to

penggrlechan 175 PMN/mm? in UR +PMN hearts at the end of the reperfusion period
(Fig. 15). In contrast, VR+PMN+PKC BII+ PKC  peptide inhibitors treated hearts
experienced a significant reduction in PMN infiltration into the post-reperfused
cardiac tissue. This effect was blocked in the presence of L-NAME. Furthermore,
doubling the PKC BII peptide inhibitor dosage from 5 uM to 10 pM, 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 pM, while maintaining the PKC BII peptide
inhibitor dosage at 10 pM, marginally decrease the PMN infiltration (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

30



inhibitors hearts were subjected to 20 mn of ischem a
and perfused with 5 nmM PKC bl | peptide inhibitor

W@ diospodseed in plasma) and PMNs (200 x 106) dupPCTS20n€001266

10

15

20

25

first 5 m.nutes of reperfusion. These hearts
r R EBMIN-RK G BHrFBKS § peptide enhibiitoas hévets e Thisqurotettiveatlast was
inhibition at a higher concentration of the PKC bll

peaptéded inthé pidsaiceiof Laxja®Mmiat i ng PM\-i nduced cardi ac
contractile dysfunction (n=6). Goup 8. 37R + PMNs +

PKC bl | H0oMy 7 @ﬁgﬁeﬁu&%g'ﬁMﬂsR?&Eé qﬁq Cbﬂﬁ gﬁc’FPKC ¢ peptide

hearts vvere subj ected m n of

( APetsBEG et il oo RE 6P eeitoble Bt r dgeagpiot 10 M

R B 0 B AR B ol Pt vpngess.

jmirM tt'ara tiipter concentration of the PKC bl |
p eftatyleholimei (50Q nM) ivas aisadeasiratositiye Prdl iy theaNOmasayi, amd
contractile dysfunction (n ). Goup 9 : /R +PMNs + PKC
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throughout the 45 mn reperfusion period. These hearts

r epr eseMtaeranephanismial thpetardioprateciive effeets of PKC BIl and PKC

cardi oprotective effect of the peptide inhibitors can

b peplidcinbibitnis thaypbard atedtoarhitigion i stymesexidatldzist.0As seen from

(L-NAME) (n=5). Fromthe tinme course of Fig.12, the

C DI 132 tHeRndinddkE dBIPK ( fID aidPK @rtcheBKEe mhititomdMignificantly

peptide inhibitors resulted in a recovery rate
el b s bRk Rfrefel AR compared to suspensions of PMA-stimulated ra
PMNs or when compared to PKC BII or PKC € peptide inhibitor used alone. SOD (10
ng/mL) was used as a positive control in the superoxide assays, and degraded
superoxide release produced by the PMA-stimulated rat PMNs by 99% (Fig. 18).
The Examples all showed that the presence of sufficient amount of PKC BII

peptide inhibitor and/or PKC { peptide inhibitor provided significant cardioprotective

effect by attenuating PMN-induced cardiac dysfunction.

Example 4 — Effects of Peptide Activator of PKC 6
Experiments with PKC$S peptide activators were performed substantially as
described in Example 1 for PKC{ peptide inhibitor.

The following groups of isolated perfused rat hearts were used:
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heart. This result was not observed when either PKC
bll (10 M} or PKC z (5 nM) peptide inhibitor was used
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of the 45 mn reperfusion period were only about 50%

and 40%:RfupBha/R Rbdrisaderd asbdtatbto\a0 wisof iseepreindsdrfised with 5
and were not significantly different fromthe final

353l R EAN 5 £ S Bl TR o s
c| with £M59 r’fh%lsg hgacrits represented a control group to determine if 20 min of
ischemia followed by reperfision stunned the heart, but LVDP and +dP/dtmax will
recover to baseline values (initial) by the end of the 45-minute reperfusion period
(n=6).

Group 4: I/R + PKC 3 peptide activator (10 uM, dissolved in plasma) hearts
were subjected to 20 min of ischemia and not perfused with PMNs. These hearts
were perfused with 5 mL of plasma + PKC 3 peptide activator during the first 5 min
of reperfusion. This group was employed to determine if the PKC 8 peptide activator
causes a cardiodepressant effect in the setting of /R without PMNs (n=6).

Group 5: I/R + PMNs hearts were subjected to 20 min of ischemia and
perfused with 5 mL of plasma (1 mL/min) and PMNs (resuspended in 5 mL Krebs

buffer) during the first 5 min of reperfusion. These hearts represented a control group
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with the substantial nunber of PMNs infiltrating the
myocardiumwi thin the 45 mn reperfusion period.
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Group 8: /R + PMNs + PKC & peptide activator (10 pM) hearts were
subjected to 20 min of ischemia and perfused with 10 pM PKC & peptide activator
(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 § activation at a
higher concentration of the PKC § peptide activator in attenuating PMN-induced
cardiac contractile dysfunction (n=6).

Previous studies showed that sham I/R hearts given PMNs exhibited no
changes from initial control values (Lefer et al., Circulation 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.
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i ndrihillnstrateds ihgehangeairn LYDPrﬂungﬁhaiS&nmepmimsaml pasiodaJie hearts
when conpared to suspensions of PMA-stinul ated rat

PMNSheSh¥E/R g0P ¢reainé DatRINSLIsl ofaiitiliasalineeplied @ f LVDP for the
i nhi bitor used alone. SOD (10 ng/nL) was used as a

5 poéitfré WeraBiBRLE Bl ﬁef‘fu&gﬂ? géﬁ&? i ; gré g&gl?( ?Eouﬁrb’iiperienced a

egrade fuperOX|de r ase pro
% F
A epi%%&éﬁ?ﬁ’i%ﬂ? b it ol fprion PIFBIHE B 8

PKC bl | tide |nh|b and/ or, PKC z peptide

i rﬂ?PEi‘lf'i%(Pn 5\%@@%&0@5«5}& §2&:3re olcippE Bbﬁeg%x%lp% Hawest, the

by attenuating PM\-induced cardiac dysfunction.

Exizaaph én the-I/RefEMbtgourf exbatpteddevene candzac sonipdctifdysfunction, only
Experiments with PKCd peptide activators were *
pekterenng s 4659°4RE irdlidlbassdind @alties be thel end bf aspel fasidnf 8K contrast,
PKCz peptide inhibitor. The foll ow ng groups of

10 | gk abat RTRS HREPVNPRIESY Eﬁud’@e[cﬁvét%?é oG altﬁeug%haiﬁal1y
I/R hearts were not subj ected to ischema and were no

%fg&/?r?%jﬁ%r#z?ss? %ﬁ OY\@E:Q. %%rfqrﬂﬁgl%a%lgrﬁ \%Mé‘s (1{) LS min into

plasma mnuesmoper usi on

sane oi nt tha woul d be given 5 niL of

pl &8 SIQP‘S HORFFFL L %#Jjggg‘?sﬁ@“er ecordi ngs plus 20

m nutes i schem a). These hearts represented a control

group tl aaderde astaldishrwheter thedfieE dpeptide #rdivitor praduced any direct

mai ntai n LVDP
inotropic effects on cardiac contractile function, Sham I/R hearts were perfused with

15  PKC & peptide activator (10 uM). 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

this dose the PKC § peptide activator had no direct effect on cardiac contractile
function.

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

max
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 values of LVDP and +dP/dt___for
the Sham I/R, I/R, Sham I/R+PKC & peptide activator and I/R+PKC § peptide

25  activator (10 pM) groups. However, there was a significant difference between the
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and +dP/dt throughout the 80-m nute protocol (n=6).
Goup 2 : ShamI/R PKC d peptide activator (10 nmV)
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mV stock in H2O 35 minutes into perfusion. This group

Wadecedtbé e 1t drotteinétiabrbaseling of $6-0PKE DVP@Hniddis£8% in +dP/dt,, at
acti vat or causes a cardi otonic or cardi odepressant

re}}‘%?eﬁlﬁ é erﬁlgggvagobgé%aparts were subjected to 20

ma and perfused with 5 nL of plasma ( 1
m/ th f
wer o notigieRdet P A R Bl 8 t%ﬁlkﬁ%%de@é%d s
trol t i f. 20 .
f ciegvead grq%g%a@eﬂai?}a# i e aaet v ee pyischemic

and +dP/dtmax will recover to baseline values .
(i preirfuisiin)witly PViNs. Sihe 161N ideseihe waa theampgtserdiepspigntive as the
period (n=6). Goup 4. I/R + PKC d peptide activator

( HartMin the JFIPNN-+PRCL pepiitd} attbatdr10RM reedvieredite 834806 and
20 min of ischema and not perfused with PMNs. These

heajiss, WEHLRidBhdeUsest 48 thih &sﬂ%ep@fﬁlﬁb@m\mflégd P/t ey,

peptide activator during the first 5 mn of

i qgfﬁ@s%?n géz (@m%g B14P. 4B AR WAL AR TRLBMIR o 15 min

activa car epr essan

gfquesfi: }‘.@piﬁl‘ L0 & eté m P élll\g §va| Lho agso( c&t’%p{_ﬁte??%e a%lougl not to

i schem a and perfused wth 5 rrL of _pl.asma .
artbe Favne oxteasdhre el dage.sis e hgagp an %flf%TéMHd'PKﬁ‘g@ peRtide
first 5 mn of reperfusion. These hearts represented a

c antivatbr ¢ oM ferosiece pn30-9% endZ6V47b o VDB ehé riidB/dtney of initial
followed by 45 min reperfusion in the presence of PWMs

( 20QelnclRB) niiapokiteperfiicn, saspéativaled ThaTATAR values for the 5 pM
contractile dysfunction throughout
dose were significantly different from V/R+PMN at 45 min post-reperfusion (p<0.05).
The 1 uM dose of PKC § peptide activator was not cardioprotective as the hearts in
the I/R+PMN+PKC & peptide activator (1 uM) group only recovered to 60+13% and

51+5% for LVDP and +dP/dt__respectively. The final values of LVDP and +dP/dt

max
at the 1 uM dose group were not significantly diffefent from the final values of the
I/R+PMN group.
A mechanism that may contribute to the cardioprotective effects (i.e. LVDP)
of the PKC § peptide activator may be inhibition of PMN superoxide release. PKC 3
peptide activator significantly inhibited superoxide release (i.e. absorbance) from
suspensions of PMA-stimulated rat PMNS from 0.49+0.03 to 0.32:0.03 (p<0.01),
0.3240.02 (p<0.01), for 5 pM and10 pM respectively (Fig. 22). There was no

significant inhibition of superoxide at the 1 uM dose.
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the 45 mn reperfusion period conpared to initia
baseline values (n=l 0). Goup 6 : VR +PM\s + PKC d

w@epbiogsacti vator ( 1 mV) hearts were subj ect PAT/US2080001266

10

mn of ischema and perfused with 1 nmM PKC bl | |

pept i deAlthnhighicensain pekissnthy preferied epibadinegniseitheirsntiorpigave been
X 106) during the first 5 mnutes of reperfusion. :
T@?éﬁﬁbﬁﬂf descritgdRssnliedilibe ispagent @ theteskitioden theeart to which the
effect of PKC d activation in attenuating PVMN-i nduced

car i i kL& ' 5tR) d etnbbdifetits
PARE R pRRAE Bl %, HAEDDIRARTR of (S PR e

subjected .to 20, m n. of ischenia. . | :

S e s A R T S A
PWNs (200 x 106) duyring the first 5 mnutes of. .

r O dhe By pion. Prcorlinaut is lm@gﬁl%isféﬁtttéa myegigx b liggited only to the
determ ne the effect of PKC d activation at a higher

c @rtenh taqaired by te appendedClaimp epd fhgapabicdbleudas of faw.
attenuating PM\-i nduced cardiac contractile

dysfunction (n=6). Goup 8 I/R + PVWNs + PKC d peptide
activator (10 mV) hearts were subjected to 20 m n of

i schem a and perfused with 10 mM PKC d pepti de

activator (dissolved in plasma) and PMNs (200 x 106)

during the first 5 mnutes of reperfusion. These

hearts represented a group to determ ne the effect of

PKC d activation at a higher concentration of the PKC

d peptide activator in attenuating PMN-i nduced cardi ac
contractile dysfunction (n=6). Previous studi es showed

that sham1/R hearts given PMNs exhi bited no changes
frominitial control values (Lefer et al, G rculation

100: 178-184, 1999). Data were recorded every 5 mn

for 45 mn post-reperfusion. After each experinent,
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the left ventricle was isolated, fixed in 4%
par af or mal dehyde and stored at 40C for |ater

whe@boresgl cal anal ysis..Figure i y snowed the PECTES2006/001266
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course of cardiac contractile function (LVDP) for the
sham VRVhyHs clajirfed®N\+PKC d peptide activator (10 m\)
and |/ R+tPMN groups, and illustrated the changes in
LMDP  duk isgigitibi for PRrfitsion,peéderiaition, 4ad)or eckperfasor faotgan n
the Sham /R group remained at 1034% of initial

O35k 258 pLNER oh ol i ol el i
O e B 088 L e ndior

recovered to 823% of initial baseline values. However,
t Heasheng peptida aethatqr/oRPEAD-gr oup exhi bited severe
cardi ac contractile dysfunction, only recovering to
469% of initial baseline values by the end of
reperfusion. By contrast, the hearts in the

| IR+PMiRkGhiopeBtiatia 1aehbreat the péfitienihibitatstanodigsolved in saline
initially showi ng a depression I n LVDP of 588% of

i N jdiRly, baseline values at 15 min into reperfusion,
recovered to 833% of baseline. In order to establish
whet her the PKC d peptide activator produced any
direct inotropic effects on cardiac contractile

function, Sham V hearts re perfused with PKC.
pebt i delBsceiiopof clerd Lafyt eﬁxgpr@y%gotgses;%amggggne of

the controls for the study. These hearts did not show

any significant change in LVDP (Fig. 20) or +dP/dt nac

(Fig. 21) at the end of the 80 m n reperfusion period, ]
t s, iTidisohttiongfthih lawheteinsthd asleastivpe PrEide iphibitpiief PKCPBII is
activator had no direct effect on cardiac contractile

f b mmoFi.gs. 20 and 21 showed the initial and final

val ues for LVDP and +dP/dt ac '

5. The solution of claim 1, wherein the at least one peptide activator of PKC8 is

SEQ ID NO: 3.

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

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

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

inhibitor of PK.CII is about 5-10 pM.

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

activator of PKC3 is about 5-10 pM.
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fromisolated perfused hearts respectively. There was
no significant difference between the initial baseline

wo a0060%350F al |l the groups studied. There was aPGDUSI06/001266
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significant difference between the initial and final
val ues of LVDP and +dP/dt for the Sham | TR, VR, Sham
|/ R+PKC d peptide activator and |/ R+tPKC d pepti de
activator (10 mV) groups. However, there was a
significant difference between theinitial and final
valSues -dhelsviDEonnd chait/l divireveirf the cotventratRuRIMh@atdedst ok peptide
significant decrease (r<0.01) frominitial baseline of
46 9hibitorloVPR @id 2868 %.5-9 vdP/ dt max at 45 min

post -reperfusion was observed. The presence of the PKC
d peptide activator at a 5 nMand 10 mM dose
attenuated the decrease in LVDP and

+dP/ dt associ at with the post-ischem c perfusion
i T PAREE SaEoR 6f Heitnd cubermia RacienE et
cardi oprotective as the hearts in the I/R+PM\+PKC d
peptide activator (10 mV) recovered to 833% and 795%
of initial baseline at 45 mn post-reperfusion for
LVDP. andhe e®utiomatclaine $ pebdremehe orgdin ssemumbiatisn 08fae.
significantly different fromI/R+PWN at 45 mn
post -reperfusion (p<0.01). The 5 nM dose was al so
cardi oprotective, although not to the sane extent as
t hey 10 : [ ) PKC d
peg%'i deﬁ<1<':1{{:§g(iq 3‘3‘%’%?{5%‘%%% %@%ﬁ@%‘%ﬁ%ﬁ%u 677%
for LVDP and +dP/dtmax of initial baseline at 45 mn
post -reperfusion, respectively. The LVDP val ues for
the, 5 dose.werge significantly different from )
| / R:PMVN5E Soj%tl‘?ﬁ ?#e iejat Lrvdiseen ths ggay is aoeseryed fonfgansplamation.
dose of PKC d peptide activator was not :
cardi oprotective as the hearts in the |/ R+PVMN+PKC d
peptide activator ( 1 mV) group only recovered to
60148% afite &1 aff cldivDP vdtetkin ¢/ mbbtitkinh#810ks/ Sl hioe higJ
The final values of LVDP and +dP/dt max
myristolated.

15. A method for preserving an organ for transplantation comprising the step of

perfusing the organ with the solution of claim 1.

16.  The method of claim 15, wherein the peptide inhibitors/activator are dissolved

in saline solution.

17. The method of claim 15, further comprising potassium chloride.
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at the 1 nM dose group were not significantly
different fromthe final values of the I/R+PMN group.

we200e0N@EM sm t hat may contribute to the PCT/US2006/001266

cardioprotective effects (i.e. LVDP) of the PKC d

pept8. de Betisthedef ¢leign bb wherdib the as teast onél\p\dpsd@eﬂldxtw of PKCBII
rel ease. PKC d peptide activator SI gnificantly

| nHi BEQe NOpér oxi de rel ease (i.e. absorbance) from
suspensi ons of PMA-sti nmul at ed rat PMNS from 0. 490. 03

to 0.320.03 (pO.d), 0.320.02 (pg .01), for 5 MM andl O

nmM respectively (Fig. 22). There was no significant

n i g: :1']8{]6 Of (g)fe JIOXI gs‘; gitgretélﬁg'g it ?%Iﬂt?ogm%e A{lag] aclf'!g'ator of PKC8 is

| nvent| on have been specifically described herein, it

Swi ISIEQ)E)]Q{QJérent to those skilled in the art to V\,hl ch

the invention pertains that variations and
modi fi cati ons of the various enbodi ments shown and
descri bed herein may be made wi thout departing from

t heospi ke nestitbdserapemofs, Wherdimitr it least .o gﬁp@i@ﬁ n8ibitor bf PKCL is
is intended that the invention be limted only to the

exkeatted fstH the oh& tﬂ%gﬁ*mgm iy n@ éd%%
appl i cgbl e rul grs(ﬁgc v at cll\g? rreaL © .
sol ution for perfusion, preservation, and/ or
re perfusi on for organ preservation conprising at

10 PRy | s e ShelaBd: WG LB PREn AL T B bt one peptide
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rgte_l'n kinase C z (PKCz) and/or at |east one peptide
actm@t%PfBKQQﬁGS@bo%ﬁ- BMsol ution of claiml,
wherein the peptide inhibitors are dissolved in saline
solution. 3. The solution of claim1, further
conprising potassiumchloride. 4. The sol ution of

cF:) IK%% Inr} 1 ThehRiRIdbichemals, viasin 188 ComRBlrhtitth o Mthk B @t ofé peptide
is

activator of PKCS is about 5-10 uM.

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

inhibitor of PKC( is about 2.5-5 pM.

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

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

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

27.  The method of claim 15, wherein the organ is preserved for transplantation.
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SEQID NGO 1. 5. The solution of claim1, wherein the
at | east one peptide activator of PKCd is SEQ I D NO

W@32006/076Bb@& sol ution of claim1, wherein the atPCBEHS1006/001266

one peptide inhibitor of PKCz is selected formthe
group consisting of SEQ ID NO 2 and &6983. 7. The

.solution of claim1, wherein the concentration of the
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at JdgeastTienacthedpof cleim hfivididrein tiof whtteialthe Eq:»tﬁhdnlﬁbﬁoﬁﬁcﬁvators
mM 8. The solution of claim1l, wherein t

conge &y of the at least one peptide activator of
PKCd Hl?ha%)out 5-10 MM 9. The solution of claim 1,

wherein the concentration of the at |east one peptide
inhibitor of PKCz is about 2.5-5 mM 10 The sol ution

of claim e an is g he

550/t | oﬂf@rm%m H 51] thercRwoBrige s ' oot subersing the organ
organ. 12. The sol ution of claim11l, wherein the

manmitie sobitlonredielaithd. The sol ution of claim 1, wherein

the organ is preserved for transplantation. 14. The
solution of claim1, wherein the peptide

i nhibitors/activator are nyristolated. 15. A nethod

f orBopr esg\h&iBoABr QLigATS, Mferdih ﬁi&%ﬁkﬁﬁhg%tee Raléel ‘fSPa[cb Sat Réate of less
the step of perfusing the organ with tRe Solution

za% aajo i'?o I?% thod of cI aim 15, wherein the
act i vator are dissolved in saline
soI ution. 17. The nethod of claim15, further

conpri sing potassium chloride.18. The method of claim

15, wherei-n the at | east one peptide inhibitor of
PKBBI | The method of claim 15, wherein the perfusing step takes place at a rate of

about 1 mI/minute.
32. The method of claim 15, wherein the perfusing step is a retrograde perfusion.
33.  The method of claim 15, wherein the perfusing step lasts about 5 minutes.

34. A method for protecting an ischemic organ from damage comprising the step

of perfusing the organ with the solution of claim 1.

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.
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is SEQID NO 1. 19. The nethod of claim 15, wherein

the at | east one peptide activator of PKCd is SEQ ID
wWOEh06876520. The nmet hod of claim15, wherein thEPCHUS2006/001266

| east aone petldelnhl i tor of is selected farm

t he¥lgr oubhBREPLET H@J%?‘* sﬂesrmtﬁv%%ss%e espbigg hibiior of PKCAIL

The nmet hod of claim 15, wherein the concentration of

t has 8EQ BadO:dne peptide inhibitor of PKCbll is about

5-10 mM 22. The nethod of claim 15, wherein the

concentration of the at |east one peptide activator of

PKCd is about 5-10 MM 23. The nethod of claim 15,

eygei N Them&BHE 8RL1LRAE 34 nv&frelh% e?ttleds%’&t pre%ﬁee Q&Natcﬁl%f PKCS is
| nh| b| tor of PKCzZ 1s about - met hod

rein the organ |s a heart 25. The rrethod
agcér‘%ﬁqql@khev\her ein the organ is a mammal i an or gan.
26 The nmet hod of claim25, wherein the mammal is

human. 27. The method of claim15, wherein the organ
Is preserved for transplantation.28. The net hod of

cl &%m 15Thewhethed af ¢lhizn Jthavherain theeat feast ¢ngepeptide inhibitor of PKCE is

i nhibitors/activators are nyristolated. 29. The net hod
of seleatethfdrm thewrdipesonsioting 6SSHQ DO S2 apd GE6%BONMET gi Ng
the organ in the solution of claim11. 30. The nethod
of claim 15, wherein the perfusing step takes place at
a rate of |less than about 20 niL/m nute. 3 1. The

10 Mepod Olfhe%&txgﬁ Afclal‘ﬁ@ﬁ{ Ghfrdif) heRBhldttiaAgn 3k 1 a& fé6i%ne peptide

pl ace at
inhibitor of PK.CBII is about 5-10 uM.

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

activator of PKC9 is about 5-10 pM.

i5
42.  The method of claim 34, wherein the concentration of the at least one peptide
inhibitor of PKC( is 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.  The method of claim 44, wherein the mammal is human.

25 46,  The method of claim 34, wherein the organ is preserved for transplantation.
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about 1nmL/m nute. 32. The nethod of claim 15, wherein
the perfusing step is a retrograde perfusion. 33. The

wOoreioowsed cl ai m 15, wherein the perfusing stepCT/aS1086/001266

about 5 minutes. 34. A nethod for protecting an
ischerri c organ from damage conprising the step of

T oot O TBF0H H FP8h P e HeETpia ey BRpide inhibiior/cctvators
i nhibitors/activators are dissolved in saline

solag mymistodged. The nmet hod of claim 34, further

conprising potassiumchloride.l . The nmethod of claim

34, wherein the at | east one peptide inhibitor of

PKCbll is SEQID NO 1. 38. The nmethod of claim 34,

swhegei n Tenéhod 8AGAINOIE fRGRE C8BpAGhE Wl & Of sugﬁ%?]%the organ

SEQ ID NO 3. 39. The méthod of claim 34, where

at e inhibitor of PKCz is sel ected
’ﬂﬂﬁhté’l‘gfbg’l?g%%g. sting of SEQID NGO 2 and G56983.

40. The met hod of claim 34, wherein the concentration

of the at | east one peptide inhibitor of PKCbll is.

about 5-10 mM 1. The nethod of claim 34, wherein

t hé9¢ on@"é’ﬁtnﬁ%hwb‘?f o He verairethe perfheing sfop itakss place at a rate of less

activator of PKCd is about 5-10 mM 42. The net hod of

cl diamBayt AhmLénmutehe concentrati on of the at | east

one peptide inhibitor of PKCz is about 2.5-5 nM 43.

10 The nmet hod of claim 34, wherein the organ is a heart.
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44. The nethod of claim 34, wherein the organ is a
magPR! | gfle WM of claim 34, wherein the perfusing step takes place at a rate of

about 1 mL/minute.

51.  The method of claim 34, wherein the perfusing step is a retrograde perfusion.

52.  The method of claim 34, wherein the perfusing step lasts about 5 minutes.

53. A method for attenuating organ dysfunction after ischemia comprising the step

of perfusing the organ with the solution of claim 1.

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

in saline solution,

55.  The method of claim 53, further comprising potassium chloride.
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45. The nethod of claim44, wherein the mammal is
human. 46. The nethod of claim 34, wherein the organ

w0 20008500 ved for transplantation.47. The net hpdr/v$2006/001266
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claim 34, wherein the wherein the peptide . . ..

i nBPbi t dhe/methed el rm 23 Sheisip theit Sasipne A ptideinhihitor fPK CRII
of claim34, further conprising the step of subnerging

t hés BEQAP N@: ihe solution of claim1. 49. The nethod

of claim 34, wherein the perfusing step takes pl ace at

a rate of |less than about 20 nlL/m nute. 50. The net hod

of claim 34, wherein the perfusing step takes place at

a zate g, d 3t dihAB ) Wireimthe aT%sﬂ@kgvgpg%’efe activalobf PKCS is

347 Wwherein the perfusing step is a retr

per, ' .52. The nethod of claim 34, wherein the
peﬁ&%@bﬁgmé ep lasts about 5 mnutes. 53. A nethod for
attenuating organ dysfunction after ischem a
conprising the step of perfusing the organ with the
solution of claim1l. 54. The nethod of claim 53,
whéBei n Thhengtlegst ofobdaiints, Wikewisihect leasitame papédeaiinkbitby etPKCY is
in saline solution. 55. The nethod of claim 53,

f ugdlbaed eRmithe §iow® dealiaER MIRBIDNGE &Rl GFdss3net hod
of claim53, wherein the at |east one peptide
inhibitor of PKCbll is SEQID NO 1. 57. The nethod of
clai m53, wherein the at | east one peptide activator

ondoi n TR g it s, vilsin BE PR 8 ofp8pfleaitope pepide

SCLGGLe TN BIQEGRP! ot n of SEQ 1D Na 2 and

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

activator of PKCS$ is about 5-10 pM.

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

inhibitor of PKC( is about 2.5-5 pM.

62. The method of claim 53, wherein the organ is a heart.

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

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

65.  The method of claim 53, wherein the organ is preserved for transplantation.
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59. The nethod of claim53, wherein the concentration
of the at | east one peptide inhibitor of PKCbll is

wab@matn 766900 mMM 60. The net hod of cl ai m53, whPCRPURWEE1266

concentration of the at |east one peptide activator of

PKCd is about 5-10 mM 61. The nethod of clai m 53,

wherein the conceptration of the at | east one peptide .
i1 1 GFGSBREST Slaith i tbepeis 15 wreip he mpsidgarHborfectivator
claim53, wherein the organ is a heart. 63. The nethod

of az¢ miyms®tedsherein the organ is a mamal i an organ.

64. The nethod of claim63, wherein the mammal is

human. 65. The nethod of claim53, wherein the organ

is preserved for transplantation.66. The method of

5C| g7m S3phRBRSd Br d15ien 38) Gl cBﬁ?gfﬂgg?ﬂags?e.:p %%submer%%the organ

i nhibitors/activator are nyristo e net

of . i 3, f her conprising the step of submerging
théﬁggagﬁﬁrwigﬁgﬁ@gTution of claim1l. 68. The nethod

of claim 53, wherein the perfusing step takes pl ace at

a rate of |less than about 20 nL/m nute. 69. The net hod

of claimb53, wherein the perfusing step takes pl ace at

a 08t e dfheapadbed af olaimmdJuthereirr the petfasing step dakss plicaita rate of less
53, wherein the perfusing step is a retrograde

petfansibont 20/mL/mikines. met hod of cl ai m 53, wherein the
perfusing step lasts about 5 mnutes. 72. A nethod for

iomaintaining nitric oxide release in an ischen c organ
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conprising the step of perfusing the organ with the
Sokyt | OR Qb &b 8P chtim 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.

71.  The method of claim 53, wherein the perfusing step lasts 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.

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.
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73. The nethod of claim 72, wherein the peptide
i nhi bitors/activator are dissolved in saline solution.

w@2006fnes9oet hod of claim 72, further conpri si ngCT/US2006/001266
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potassi & kB D - 2 :

o pap! T EUHEERER 727 buorfi n ROt BB iBRY of PRCPT
The t ho f. claim72, wherein the at | east one
péﬁ@ﬁ%ﬂ?w&rtor of PKCd is SEQ ID NO 3. 77. The

nmet hod of claim 72, wherein the at | east one peptide
inhibitor of PKCz is selected formthe group

consisting of SEQ ID NO 2 and 6983. 78. The net hod

of 76:| ai The/Rethot ef elaim TRewbarainahe nideash nne pepttide itibitarad K CS is
one peptide inhibitor of PKCbll is about 5-1 0 nM 79.
Thepebhed: of claim 72, wherein the concentration of

the at | east one peptide activator of PKCd is about

5-10 mM 80. The nethod of claim 72, wherein the
concentration of the at |east one peptide inhibitor of

PKCz is_abo 8l. T thod of claim.7. :
wher e: nT]i*?ﬂé‘léélPé agcfagn%hgéqr l.nqgﬁ gﬁ?ﬁg O?rgP ?Pglﬂl% I(S’il“gﬂffllgcgiOr%P KCis
72, wherein the organ_is a manmalian organ. 83. The
mesersteddbrms the growp congfting of SEQSLWAIRAIenf &968%dn. 84,

The nethod of claim 72, wherein the organ is preserved
for transplantation.85. The nethod of claim72,
wherein the wherein the peptide inhibitors/activator

args. Nyred Ae@beds cRfn 77hehdreinhibe cafcettration of Zhe dtugdshere peptide
conprising the step of subnmerging the organ in the

S Oh kB3P PPK PR Mbbut 5-10 M.

79.  The method of claim 72, wherein the concentration of the at least one peptide

activator of PKCS3 is about 5-10 uM.

80.  The method of claim 72, wherein the concentration of the at least one peptide

inhibitor of PKC( is about 2.5-5 pM.

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

82.  The method of claim 72, wherein the organ is a mammalian organ.
83.  The method of claim 82, wherein the mammal is human.

84,  The method of claim 72, wherein the organ is preserved for transplantation.
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87. The nethod of claim 72, wherein the perfusing step
takes place at a rate of |ess than about 20 nlL/m nute.

w@2006/0E90ret hod of claim 72, wherein the perfuBCHUSEDEM1266

takes place at a rate of about 1 ni/mnute. 89. The

nmet hod of claim 72, wherein the perfusing step is a
retrograde perfusion. 90. The nethod of claim 72,

whéPei n kheangihed Qflam &3, evheraim the velteoein the paptide inhibigurs/activator
A nethod for protecting an organ from damage after

i seteanjyustofatedm t he circul atory system conprising the

step of perfusing the organ with the solution of claim

1. 92. The nethod of claim91, wherein the peptide

i nhibitors/activator are dissolved in saline solution.

5 potSa: an et cug! 2 et i Rty bmereing te organ
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whergi n e at |east one peptide inhibitor of PKCblI
i slrgéés?%gﬂbo%il.al%gz The method of claim 91, wherein
the at | east one peptide activator of PKCd is SEQ ID

NGO 3. 96. The nethod of claim91l, wherein the at
| east one peptide inhibitor of PKCz is selected form

t h&7.gr olipe sefividsifichagn 62, GEQeinBh&Rridingdefth&08Facddt a rate of less
The nmet hod of claim 91, wherein the concentration of

t hthaptbhig@2o9tmbmadgng@ept i de i nhi bitor of PKCbll is about
5-10 M 98. The nethod of claim9 1, wherein the
concentration of the at |east one peptide activator of
PKC d is about 5-10 mM

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

about 1 mI/minute.

89.  Themethod of claim 72, wherein the perfusing step is a retro grade perfusion.
90.  The method of claim 72, wherein the perfusing step lasts about 5 minutes.
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

claim 1.

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

in saline solution.

93.  The method of claim 91, further comprising potassium chloride.
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99. The nethod of claim91, wherein the concentration
of the at | east one peptide inhibitor of PKCz is about

wQ286876504 100. The nethod of claim91, wher ei PCT/H82006/001266

organ is a heart. 101. The nethod of claim 91, wherein

the organ is a manmalian organ. 102. The net hod of

claim 101, wherein the manmal, i s human. 103" .

i 094- oFkhermethod of clajed biheareia tls ajdenst @em@@§é? v@ébl'f% pf PKCBII
transpl antation. 104. The nethod of claim9 1, wherein

t hes SRErIBI WOt he pepti de i nhibitors/activator are

myristol ated. 105. The nmethod of claim91, further
conprising the step of submerging the organ in the

solution of claim1. 106 . The nmethod of claim9 1,

5vvh9r5e| n
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| eds' t hgt#ég%égﬁ‘%d gﬁdl% % ﬁ’ﬁlteié% %739 h%%teon%&%eﬁtiéééc?ivg{or of PKC3 is
of SEEO R i Pt 0108, *The 1ot hod”of ol af mot

vvherel n the perfusing step is a retrograde perfusion.

109. The nethod of claim 91, wherein the perfusing

step lasts about 5 m nutes. SEQUENCE LI STI NG <110>

Yo8g, [ihedwthodl@iaiAERE Hhlkhh kbt ERstPRE PERIdTihbIRitor of PKC( is
SOLUTI ON FOR ORGANS <130> 072689- 00107 <160> 3 <170>

Patgedted forrthe @fou-cdnsididPofISEQ ID NO: 2 and G56983.

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

inhibitor of PKCBII is about 5-10 uM.

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

activator of PKC 3 is about 5-10 pM.

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

inhibitor of PKC( is about 2.5-5 pM.
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.
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<211> 9 <212> PRT <213> Hono sapi ens <400> 1 Ser Leu
Asn Pro GQu Trp Asn Qu Thr 1 5 <210> 2 <211> 13 <212>
WORM06102d8» Hono sapi ens <400> 2 Ser lie Tyr ArgChUg2086401266

Al &pArg I‘i‘{é@mé_ﬁn?& OF Gty §1 Lttredin ?b%@‘gé‘?ﬁs/got?e%r\f}%ﬁg tr%sglantation.

<212> PRI <213> Hono sapi ens <
GQu Asp Pro Met 1 5

104.  The method of claim 91, wherein the wherein the peptide inhibitors/activator

are myristolated.

105.  The method of claim 91, further comprising the step of submerging the organ

in the solution of claim 1.

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

10  than about 20 mI/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 claim 91, wherein the perfusing step is a retro grade perfusion.

109.  The method of claim 91, wherein the perfusing step lasts about 5 minutes.
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