ORGAN PRESERVATI ONANDY OR PERFUSI ON FI ELD OF THE
I NVENTI ON The present invention relates to a solution
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organ, especially the heart, for transplantation. The
solution contains peptide inhibitor(s) of protein
kinase C e (PKC e). BACKGROUND OF THE | NVENTI ON |
Successful organ transplantation is often limted due
to ischem c/reperfusion injury. |solated human hearts
deprived of oxygen for nore than four hours _ _
progressively |l oose vigor and often do not survive in
reci pi ent host@RCANHRESERYAHGMN AND/OR PERIFESION
l'iver, pancreas and lung are also subject to tissue
and cel |l ul ar damage when renoved fromtheir hosts
prior to transplantation. This danmage is due to
hyﬁg¥#EC€Bﬁ%Eﬂﬁ6ﬂ§“EMHVa lack of circulation, which
normal |y delivers physiological concentrations of
oxygen SRBPISEN iRPREON slates Wrrpwpdatianofei presommbam gsrfusion, and/or
produced by an organ's cells. Organ transpyants 1 have
a TPgHesion perpegey, cspeciallyctbs beash éor ipasplentabidn. The solution contains
i medj ately after excision fromtheir hosts. Recent
adReRtide intibites(s) of peodein dineRe CredPEGD$). successf ul or gan
transplants and organ surgery, such as coronary bypass
surgery. The first includes organ preservation and
organ_perfusi on solutions. The second is inproved

neg RAYNR: OFCEHENVENEHOM| | very of organ

perfusion solutions to an organ. : |

Successful organ transplantation is often limited due to ischemic/repel"fusion
injury. Isolated human hearts deprived of oxygen for more than four hours prégrcssively
loose vigor and often do not survive in recipient hosts. Other organs such as t:he 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 condiitions and a
lack of circulation, which normally delivers physiological concentrations of oxygen and

)

nutrients, and removes toxic compounds produced by an organ's cells. Organftransplants

1
have a higher frequency of success when performed immediately after excision from their

hosts,

1
Recent advances have increased the rate of successful organ transplants and organ
1

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 perfuéion 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

1



Short-term myocardi ac preservation is currently
provi ded by cold storage after cardioplegic arrest. A
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conposition ofthe solution used, the preservation
tenperature and the admi nistration protocol. Different
solutions for arresting and preserving the heart have

been devel oped to protect the myocardiumin cardiac

surgery. Exanples of these solutions include

Krebs-Hensel eit solution, UWsolution, St. Thomas Il

sg} ut i g}t., Coﬁltsl i.ns sol ution and Stanford sol ution. '

( s solutign Usgg, dhe presesyatiosemperatpogargtie ad0indstea®n PEdtpcol. Different
Soutlhard and Bel zer, Ann. Rev. Med. 46:235-247 (1995);,

ant B PT 3restipe exdpresensing the heqsidprve bheir developed to protect the
48: 2444-2460 (1991)). Neverthel ess, organ rejections ;
stPPPeardHm Reaplies piseenst Expwplss pbthepasalittéons omdindd KrebsiHenseleit
the transpl anted organ between the tine of renoval and

t h@lytian, B splyHopStpT begast Il gution,tGrdlinsswilgiosrdnd Stanford solution.
Restoration of blood flowis the primary objective for,

t r&8e et Yok Pategt Nas-t4. Eui24ea0d ek 9386 In §opthaldomg eBElzer, 4nn. Rev.

[ z}?‘?m a e.%. duri n(? transpl ant. However, :
r P67 1495335 b (189D and Pewndlhychnddiuandirthé Hasm Bingm. 48:3444-2460
ny te injury, resulting in organ dysfunction (Buerke
et((f §§1_),). Neyertholsss asgapsipctipns 281 rer@is He@ 40 détariatssi in the condition
and. Mul | ane, Ann Rev Pharmacol Toxicol 26: 201 1-2024,
1 é]?e Usnsplantedinagan ketwaen the Yoy ofGeinov@anditiod reRtbration of ‘télood flow
1241-1251, 1989). The sequenti al events associ ated
wi P A& EBIsi on injury are initiated by endothelial
dysfunction which is characterized by a reduction of
t he bashstupiérn ofdtived flow|is thegirigzs e objfecting foir oreatxieti€of organ tissue
(NO within the first 2.5-5 mn post-reperfusion (Tsaq
arrdPEIneg MOEP@?@/‘S@F@H@B&%-F@@@@ tt866]and IHOWevetheperfusion of blood
decrease in endothelial derived NOis associated with'
adleesingicassndethiekun pnd enok teiinjorg neseltitet ihetdeal dy@Asiction (Buerke et
pol ynmor phonucl ear i ' '

al.; Am J Physiol 266: H128- 136,1994; Lucchesi and Mullane, 4nn Rev Pharmacol

Toxicol 26: 2011-2024, 1986; and Lucchesi et al., J Mol Cell Cardiol 21: ]2411-1251,
1989). The sequential events associated with reperfusion injury are initiated by |
endothelial dysfunction which is characterized by a reduction of the basal endothelial c;ell
release of nitric oxide (NO) within the first 2.5-5 min post-reperfusion (Tsao a;nd Lefer,
Am 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., Circ Res 72: 403-412, 1993; and:Weyrich et
al., J Leuko Biol 57: 45-55, 1995). This event promotes PMN/endothelial inte:raction,
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



(PWMN) | eukocyte cell nenbranes (Ma et al., Crc Res
72: 403-412, 1993; and' Weyrich et al., J Leuko Biol

w6 7008451285, 1995). This event pronotes PMV endethebioaé/047152

10

15

i nteraction, which occurs by 10 to 20 m n

post -reperfusion, and subsequent PMN infiltration into

the nmyocardiumis observed by 30 m n post reperfusion

(Lefer and Hayward, In flie Role of Nitric Oxide in

| schem a- Reperfusion: Contenporary Cardiol ogy,

Loscal zo et al. (Eds.), Humana Press, Totowa, NJ, pp.

357-.380Q, . Qog; Lef er. and Lefer, Cardi ovascRes 32: 743-

751°171¢ §5ite i dighewia-Reperfusione Gogteryar@ -CardipfogydLoscalzo ét al. (Eds.),

1990; ang Weyrich et al., J Leuko Biol 57: 45-55,

19@'5‘3".3“'“1 gﬁﬁ%%@a‘?ﬁ?’ &’ BRI 21806 300s Le s and fLefom Cardiovasc Res 32: 743-
rfused tissue and plasma factors activate PMN\s .
éggﬁgﬁ?o PR (Corcelasion$2: E4Q2%1 02 ¢9%lesd AViexesh (e ale.J Leuko Biol

super.oxi de_ani on) and contribute to organ dysfunction

fdﬁfé&é%b??%%henia/reperfusion (Lucchesi ct al. J Ml !

Cell Cardiol 21: 1241-1251, 1989; Ma et al., CrcRes -

69: 95- %ﬂ}otigylsupst?g% relgasggl fromgepediseditspuedid plasma factors

1402-14%2 1990; and Tsao et al., AmHeart J 123: :

1465738 7MNg Gygd puenmp EMIY irelease o biatasiwiubistaN@st(oe. superoxide anion)

proguce eroxynitrite anion thus reducing the

bi % \FQPTFE’HH totayeast dyséyngtien frllomine isceerdiofrbpsrfuaion (Lucchesi et al. J

dysf nc;ion.and PWN infiltration after mnyocardi al ;

i %ﬂ};ﬁ?’ Freqierdludohr 128, dA8®yMatet all, CirdRE 69 95161991 ; Tsao et al.,

90: 1116-1 121,' 1992; 1 Hansen, G rcul ation 91: :

167 udgriom &5 40211 4Ehd9P0eandalsap egalVpim Belt: JOR3dI 46421471, 1992).

1%%;- 125 1, 1989; Rubanyi and Vanhoutte, Am J Physi ol

250P eI ids. cgmpbinepggith NEstggreducg peroxynitiieanionthi@dducing the

1464- 1471, 1992; and Weiss, New Eng J Med 320:

3eaayaiabiliggdNO PR pegrantes endotireliat Gfinvson andBNIN oifil@ation after

solution of inproved quality that can extend the

praaQsaidigliisghemiateererfusion (Flgeaeyfenal. tf Ghis rhasrt ot il o1s-amm, 1992;

protect the organ from |

Hansen, Circulation 91: 1872-85, 1995; Lucchesi et al., J Mol Cell Cardiol 21: 1241-

1251, 1989; Rubanyi and Vanhoutte, 4m J Physiol 250: H815-821, 1986; Tsa:o etal., Am
Heart J 123: 1464-1471, 1992; and Weiss, New Eng J Med 320: 365-375, 198;9).

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 fror:n

» . - . . ‘
reperfusion injury after ischemia, so that the organ can resume proper function after
1

restoration of blood flow.



reperfusion injury after ischema, so that the organ
can resune proper function after restoration of bl ood
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provi des a solution for preservation, perfusion,
,and/ or reperfusion of an organ, especially the heart,
containing peptide inhibitor(s) ojf protein kinase C e
(PKC e) . The solution protects organ tissues and
cells fromdamage while the organ is isolated fromthe
circulatory systemor is experiencing decreased bl ood

fl [ ' esent inventor has discovered
thgwh{lﬂ%ﬁ%‘:%?%li}&&%?m of PKC e can exert

protective effects i.n organs undergoi ng ;

i schem AP¢ RIS isieahion provifles g selign iforameservationspsirfitsioopand/or
cont ai.ns about 1-10 nM Preferably about 1-5 mM of

t HEPFERToRyet 4n TR cespecttlyBhehearticawtainingbaptide inhibitor(s) of protein
sol.utian, é}glréefer ably a saline solution. The solution

of KIppsg CEF fte) hherlpien pratectieorgaretssues andpetls Groimodamage while the
solution or a preservation solution. As a perfusion '

soTg8 risclpted fignpihgsiraulaiory sysien vaiscubetancesafectdased blood flow
or(gsgg to protect the organ tissues and cells. As a :
pri&SarYi She BPeRtipyeniqrihas disoessredsthat thephptiiy ishibitbisaf PKC & can
into which . the organ is subnerged. Preferably, the \

or'G&H Pratepiversisets icrgenanadesaping isghemiafrepéréuspnesent
solution. Further, the present solution also serves as,

a r eper’figicsbodisnent; tha selvtian centtios abow i - 16f uidl pederbblgwbout 1-5 uM
to the organ after ischem a. The present invention ,

aldd ffPﬁH‘%a et $KS? € disbolyed e soddtioni prefofblyhesaline solution.
present_invention. These include nethods for

pr eser viTgolHion i dee resent iresiidracrndtei wed af @perfusion solution or a
protecting an ischem c organ from damage, for !

atPr EROAEIPA o lyHgan Adpobrfheivn eplutién, et isipsoipediiao tlenvhséwiiture of the

>

“protecting an organ from danage when isolated fromthe.

cioF&an irseigcidhe orean BRIVEF aDESTRI AN ObteiFvaiidn sDRMAhNGServes as a
bathing solution into which the organ is submerged. Preferably, the organ is p‘erfused
with and submerged in the present solution. Further, the present solution also iserves asa
reperfusion solution upon restoration of blood flow to the organ after ischemiaz.

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

tschemia, and for protecting an organ from damage when isolated from the circulatory

system.



Figure 1 is a graph showing the tinme course of LVDP
(left ventricular i devel oped 1 pressure = |eft

woeosnsut ar end systolic pressure (LVESP) -1 ebPeT/US2006/047152
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ventricular end diastolic pressure (LVEDP)) in sham
/R /R 1/R+PMNs and |/ R+PM\+PKC e pepti de i nhi bitor
(5 mMV) perfused rat hearts. Figure 2 is a graph
showi ng LVEDP tinmecourse in shaml/R 1/R |/R+PMN and
| / RtPMN+PKC e peptide inhibitor (5 mV) groups. Figure
3 is a graph showing initial and final LVDPs expressed
gggg fromisol ated perfused rat hearts before

| sB BESCRIPTHONIQF YHEWRAWEBYGS5 mi n post
reperfusion 1 (Final). Hearts were perfused in the .
pr esencEigore hissegreph sirovehthe thsoursciefdedDR (lefy ventricular developed
significant contractile dysfunction, which was
at presuet e defbyenthenl @k@deypelit bussira (L YESBY - lefl Venwadultieend diastolic
are expressed as nmean SEM Nunbers of hearts exan ned
arpressurd (18VBIBPY) omsindm 1/Re I/Bal/R+PMIFE gl ER 4P MIN-EPIIC apbptide inhibitor
showing initial and final naximl rates of LVDP
( HERIM) perfixsed eatgreessed in mrHg/ s in i sol ated perfused ,
rat hearts before ischemia (Ilnitial) and after
r eper f uBigore  siaghph shdedng B VIERDRt pecdursent shamtlIRe UR, I/R+PMN and
presence or absence of PMNs. PM\s induced a
Si IgR-PMPEIRK G e ipeptadxt inhibitdy & wikg gicaps. wWhi ch was .
attenuated by the PKC e peptide inhibitor. Al values .
ar e exprigssellisasgraplastowif-MitidNand €ihal OV DPe @k pressed in mmHg from
exam ned are at

isolated perfused rat hearts before ischemia (I) (Initial) and after 45 min post :reperfusion

(Final). Hearts were perfused in the presence or absence or PMNs. PMNs in%iuced a
significant contractile dysfunction, which was attenuated by the PKC ¢ peptidl_c inhibitor.
All values are expressed as mean + SEM. Numbers of hearts examined are at the bottom
of the bars. ,
1

Figure 4 is a graph showing initial and final maximal rates of LVDP (+dP/dt max)
expressed in mmHg/s in isolated perfused rat hearts before ischemia (Initial) a.nd after
reperfusion (Final). Hearts were perfused in the presence or absence of PMNs. PMNs
induced a significant contractile dysfunction, which was attenuated by the PKC ¢ peptide

inhibitor. All values are expressed as means &= SEM. Numbers of hearts examined are at

the bottom of the bars. '
I

Figure 5 is a graph showing coronary flows among the seven groups in the cardiac
function experiments (sham I/R, sham I/R+ PKC ¢ peptide inhibitor (5 pM), IR, I/R+
PKC ¢ peptide inhibitor (5 pM), VR+PMNs, and I/R+PMN+PKC ¢ peptide inllﬁbitor (1

]

and 5 uM)).



the bottomof the bars. ' | Figure 5 is a graph
showi ng coronary flows anong the seven groups in the

wa@ asodiosrz4f unct i on experinents (sham | /R, sham P¢RESINE047152
e peptide inhibitor (5 MM, I/R 1/R+t PKC e peptide
inhibitor (5 MM, I/R+PMNs, and |/ R+PM\HPKC e pepti de
inhibitor ( 1 and 5 mMJ).Figure 6 is a graph show ng
heart rates anong the seven groups in the cardiac
function experinents (shaml/R shaml/R+ PKC e
pepti de inhibitor (5 M), I/R I/R+.i PKC e peptide
i nhi bit I/ R*PWNs, and |/ R+PMN\+PKC e pepti de .
 nhi bi t OB ‘% O s g Py e agupiss Pmose sherexpm sxshipwimige cardiac

ease fromr rt| endotheliumin untreated

NQ L&}

( basatq” CRYARLS @B‘Hb ?‘eﬂ‘afrb BREKLC ppprtidednhibitphistiov), I/R I/R+
d 10 DETAI LED

Dﬁ%&ﬁﬁ?%%n'%g%ﬁ%%ﬁvﬁ@’é%%tﬁwm% KRB MNP IOE e peptide lnhlbltor (1

gwg IEngbprowdes a solution for the preservation,

, and/or reperfusion of an organ, especially.
5 the he %he sol uti on contai ns peptide inhibitor(s)

of pr ot églffe 18 3&Eank shppngl) O, rekaﬁ@r@cvraba%ormmmq@&mmdﬁn untreated

i bjtor of PKC e is present in the solution in an
*Efﬁl ) SEEMEIYS Gpmpareg t?rﬁ/{(%?@tléﬁ afhélitdyltseateld sagmdnts (0] and 10
IETg)preferred enbodi nent, the peptide inhibitor of :
1 'mM nore preferably about 3-5 nM has an anmi no
aci d sequence of EAVSLKPT (SEQID NO 1). Also, in
ot her enbodinents, it is preferred that the peptide
inhibitor is nyristoylated to facilitate better
absorption into the cells of the organ. The
nyristoylation is preferably at the Nt erm nus



of the peptide inhibitor. In a preferred enbodi nent,
the peptide inhibitor(s) are dissolved in a saline

waobossa; preferably normal saline (0.9 %\ad PCT/URB®06/047152
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peptide inhibitor(s) can also be dissolved in known
preservation solution, such as Krebs-Henseleit

solution, UWsolution, St. Thomas Il solution, Collins

solution, Stanford solution, and the like. The

solution may al so contain one or nore of sodium (Na+t),
pot assium (K+), calcium (Ca2+)', magnesium (M2+),

gl i.nine, adenosine, manitol, allopurinol, ,
o1 HET P B naBE G RP il OF e R AFoiR R EMBOBIMENT |

concentrations of about 4-7 nmM about 0.2-0.3 nmM '

about 108 RTESCHARVeRBeR ProvEies @ spivtionBenibe pe:sorwatiow), perfusion, and/or

about 2-4 myl about 0.5-1 mM about 27-33 nM about )

0. §pqrfysi ahorgen.Especrlly theyhearholhe odut8m geifainsrbptide inhibitor(s) of
about,S%hal 120 mM respectively. Na+ can be in the !

f PRt RaesE (HEC ehPreterably.ithe pérsidetinibita) of e eds peesent in the

PO4, nost preferably at ratio of about 2-3.5 niM KC

antPIUHRR IR an.amagnhef daapPbi 0 1 2mors ame fosblynalidue 1 50xvh of

CaCl 2; and My2+ can be in the form O MO 2. The :

sol ut i ol aeFFicared sebodirasm, thaeersideriphibitof ofplep® e more preferably
inhibitor(s) of protein kinase C bll(PKC bll), of -

pr Ot frokiYdes araminomed sequerged i FepY SUEPECSEQADONQs )). Also, in
rotein .kinase Cd (PKC d) . The solution is '

E@rm%dlrﬁammla}sm@femd Biay Sieiepigi < hibyitier of mptrsoylated to facilitate

.0-7.5, nore preferably about 1.1-1A . The solution .

of beftRBalsPENORtintorthe pellsf tewprepe Thethydsioyhgoald prpfeasidy at the N-

of an organ, especially the heart, transplant, !

i rfemyiaprsef the pertidecinhibitori mited to, 1) isolating of the:

organ fromthe donor (cardioplegia solution); 2) ‘

pr eser vinfgprefeered egemdintgns ohé pentide ishibitergw/are dissposdin;a saline

and 3) re-inplanting the organ in the recipient \

( rseb.glfopugqegﬁalgw narhal ﬁ)tl_ine (0.9 % NaCl). The peptide inhibitor(s) can also be

|

of
pre
7.0

el

dissolved in known preservation solution, such as Krebs-Henseleit solution, UW solution
St. Thomas 1II solution, Collins solution, Stanford solution, and the like. The sc:,)lution
may also contain one or more of sodium (Na"), potassium (K*), calcium (Cay)‘:,
magnesium (Mg2+), glutamate, arginine, adenosine, manitol, allopurinol, glutatihione,
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 6.5-1 mM,
about 27-33 mM, about 0.9-1.1 mM, about 2.7-3.3 mM, about 25-35 mM, and éabout 80-
120 mM, respectively. Na* can be in the form of NaOH; K can be in the fozmiof KCl
and/or KH>POy, most preferably at ratio of about 2-3.5 mM KCl and about 2-3.:5 mM
KH;PO,; Ca** can be in the form of CaCl,; and Mg2+ can be in the form of Mg(l?b_. The

solution may also contain one or more of peptide inhibitor(s) of protein kinase C BII

i



During perfusion or reperfusion, especially for the
heart, it is preferred that the organ be perfused at a

wo0 ados/0sf24about 1 ni/mn for about 5 min. The peeT/US2006047152

rate can be varied, but it should not exceed about 25

m./mn. Overall, the perfusion rate should not be so
hi gh as to i npose undue pressure on the vascul ature of
the organ. ' The solution of the present invention can

be prepared by 1) dissolving,and diluting the peptide
i nhi bitor(s) and the different constituents in
di ter 2) adjusting the pH to about 7274
@%é\bﬁﬂ WF’“MSS SEEeG g) chhgelltﬁl@ agtvaloi(®mS @rotgin.kinase C
Pbﬁéé]qte“ with a 0.2 mmfilter. The sterilized .
’r?“k‘é Bfeft’réblb’atlﬁatameém physoroginalipdhoSationt 7.0-7.5,
the environment. Wthout further description, it is
bePPERStEerFbhy abme 73+ 7-8r di nary skill in the art can,
usi ng the precedi ng description and the foll ow ng -
i |1 ust roi§ &é l?e@reswkre/eah@n can b lzsedtdhengah'phmslef an organ,
of the resent i nvention and practice the clained
metRERLY fbﬁ@e?%ltfa@ﬂ’lﬁ’@t g birtsargineelimited td, 1 y&blaging of the organ
Efer‘eres i nvention. It should be understood that :
£orp tReetriog ﬁcair dioplggictsglusien); i2hrpreserving thh er@péhy]fathlermm
condltlons or_details described in this
ex%‘?fﬁgeé TENSRATY @nd/R) ec-pnlanfing thavigey in dtesre¢ipieht Gﬂtﬁ:rﬂ;smn solution).
Ace Ani mal's, Boyertown, PA) were anesthetized with 60"
ny/ kg d%‘l‘ft‘t&iaerfﬁtst%l Ofeeleﬁrﬁmqnntapapeﬂy fanbahdayt, {iiis preferred that the
Sodi um heparin (1,000 U was also adm nistered i.p. .
TrREeHERsr Reafused et & mafs off apowik ind dnlin fonebag Semili. MEhegifusion rate can be
were cannul ated, and retrograde perfusion of the heart'

10\ y@ripdyibut gtségulghrphe@eed about 25 mL/min. Overall, the perfusion rate should not

15

20

be so high as to impose undue pressure on the vasculature of the organ. !
1

The solution of the present invention can be prepared by 1) dissolving;and
diluting the peptide inhibitor(s) and the different constituents in distilled water; 2)

adjusting the pH to about 7.2-7.4, e.g. with NaOH; and 3) sterilizing the solutilon, e.g., by
1
filtering with a 0.2 um filter. The sterilized solution is then kept isolated from
|
contaminants in the environment.

1

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
1
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 thet the
1

invention is not to be limited to the specific conditions or details described in this

example.



nodi fi ed Krebs buffer maintained at 37C at a const ant
pressure of 80 mmHg. The Krebs buffer had the

wo obosowizay conposition (in nmmol/1): 17 dextr oSECT/UR06/047152

10

15

20

NaCl, 25 NaHCO3, 2.5 CaCl 2, 0.5 EDTA, 5.9 KO, and 1.2
MyCl 2. The perfusate was aerated with 95% Q2 and 5% CO
and equilibrated at a pH of 13-1A The two side arns
in the perfusion line proximal to the heart inflow
cannul a all owed PMNs, plasma without PKC e peptide
inhibitor (control hearts) or plasma containing

di fferent concentrations of PKC e peptide inhibitor (
1 Exampla) to be directly infused into the coronary
inflow line. Coronary flow was nonitored by a flow )
meter ( M@%Sprﬁgamgew{ v 18ipd2 ENp23 mcAce Anivaaln BdW)Towh,\EE’) were

and -f-dP/dt were nonitored using a pressure

t r anpsthgtised VEPRO 3pke werntplarbital sodlunentrsperitmally (i.p.). Sodlum heparin
Houst on, TX), which was positioned in the |eft

vef9qe) wes alse Iaﬂlyllmt’ﬁbl&ﬂtl 9. Wibe deamneerseapitlly excised, the ascendmg
wat er -j acket ed reservoir containing 160 nL of Krebs _

bufdreas wast paiutesed, and 8GErade pEousina oy tHel heart wa¥DRtiated with a

+dP/ dt were recorded using a Powerlab Station
acepgiifiedilonbsiyeffamaindined tbor 3Ti€hits, cofstanthrdusnet df@0,mGE)e. The Krebs
in conjunction wwth a conputer. LVDP, +dP/dt raac, and

c obwfirarhpd fthaofollnering sraapnsited (avempl/H): v ﬂeit@cﬁselﬁ?ﬁmml Q5 NaHCO,,
equi librate the hearts and obtain a baseline

ME2S WAL 0Ls EDYIR swasCtehd nedviae | efle pedbdib G 8rated with 95% O,
end-systolic pressure m nus t Z\Ient ricular

englidoRt@! dnﬁ\%ﬁﬁ% L at dﬁ% gf713;57 ?no hcégvboe s1f grv}/ns?llf%latﬁ% gerfusmn line

Kr ebs buf f%er s reduced to zero
gl obal i.sc a. , er on, hearts were infused
o*?“’é“‘i‘f%‘ﬁ"%e%a%@ gfewﬁﬂ\i?&'ﬁé debieplpymawithogPKC speptlde
1ﬁ,|sm F ﬁ{éUSSﬁH (goasmaatarate of 1
FCAr ‘iﬁ’n% SERpYrRIAERR OniRiee S 5Pt C@écqqﬁwenwﬁl’mepepnde
med. Synt h n Franci sco, CA) was added
"B1 ShE! é‘tg &%F?ﬁ QF dHSﬁb'e'ﬁ{%tsaﬁl iy thseorongry milewy limh dpqronary flow

I /R hearts d’l .
was monitore y a flow meter (T106, Transonic System, Inc., Ithaca, NY). LVDP and

1

+dP/dtmax were monitored using a pressure transducer (SPR-524, Millar Instniments, 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.
t

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/dtmax, 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 gchbal

:

ischemia. At reperfusion, hearts were infused for 5 min with 200 X 10° PMN,



subj ected to ischem a and were not perfused with PM\s.
i The follow ng groups of isolated perfused rat hearts
wowees/oset: | Goup 1: Sham|/R hearts were noPCT/US2006/047152
subjected to ischem a and were not perfused with PMSs,
but were perfused with 5 nL of plasma ( 1 ni/mn) at
35 mnutes into perfusion (the sane tine point that
I/R hearts would be given 5 nL of plasma; 15 m nutes
of baseline recordings plus 20 m nutes ischem a).
These hearts represented a control group to determ ne
ifret he 'Ibc% l.at_ed rg%gheart can mai ntain LVDP and +dP/ dt'
S%SRF gHB tm{" Q5 Kaepshvwgplus priok o€ plasaa6) rat€oHUmIZnin. In some
lgfﬁK peptide inhibitor (5 MV hearts were'!
no"t"pg‘&rﬂf‘é‘& gd’quéﬁéﬁwbatoaﬁ‘aeme hesisdIng, tSan PMseisdo, CA) was
F qrts vverte a}dm ni stered the PKC e peptide
{ (Cg'ayea fihv fiegl septepaiomotl eshaM.r Srana /R Ineits v edknot
in FIZQ) 35. m ]nut es into perfusion, This group was '
erfBPI5§EE 19 ischapigans ere potinsafupsdovish a@Ys.de i nhi bi t or
causes i ot oni ¢ or cardi odepressant effect (n=6).!
G oup 39 P&W%&rg‘lmfés%ﬁ]’ perfusdd ras IRBrtsTvareafsed: ,
i schem 3 rfused with 5 nL of plasma ( 1 ni/mn)
duri ng {'REP %gfimé/}?ﬂhﬁar@fw?réﬁéfﬁmm tobsahemtds rdnodre not perfused

PMNs. These hearts represented a control
g P‘Sm V\fé‘tté’i‘ G Rerfysed 20thng mlodf plswhett mLfroin) at/\aﬁllmhyues into
E"' fu5| n stunned the heart, but LVDP and
Famg BEs\pepntitlnt fRskdarts avoukd beegivén Ainil af;)lakmar 15
he end fo the 45-m nute reperfusion period (n=7).
Gnaﬂlbtesﬂfo $aspline Ipf@dglgg Obisi2@eminptris hschemiz) 5 Tibde hearts represented a

10 Ji ssol ved in dpI asm) hearts were
control group to etermme if the isolated rat heart can maintain LVDP and +dP/dt

throughout the 80-minute protocol (n=6). l
|

1

Group 2: Sham I/R + PKC ¢ peptide inhibitor (5 pM) hearts were not subjected
to ischemia and not perfused with PMNs. These hearts were administered the PKC &

peptide inhibitor (5 uM, dissolved in plasma from a 5 mM stock in H,0) 35 minutes into

15 perfusion. This group was employed to determine if the PKC ¢ peptide inhibitor causes a
]

cardiotonic or cardiodepressant effect (n=6). ’

Group 3: I/R hearts were subjected to 20 min of ischemia and perfused with 5 mL

1

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 ischiemia
|

20  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=7).

Group 4: /R + PKC ¢ peptide inhibitor (5 uM, dissolved in plasma) helarts were

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

10 '



subjected to 20 mn of ischema and not perfused with
PWMNs. These hearts wereperfused with 5 nL of plasm +
we@r©Os®septi de i nhibitor during the first 5 m PCDUS2006/047152

reperfusion. This group was enployed to determne if

the PKC e peptide inhibitor causes a cardi odepressant

effect in the setting of I/R without PWs (n=6). G oup
5. I/R PMNs hearts were subjected to 20 mn of ,
i schem a and perfused with 5 nL of plasma ( 1 nL/mn) -
and PMNs (resuspended in 5 nL Krebs buffer) during the

fi 5,m for rfusion. These hearts represented a
c o‘?ﬁsr{F“SFd 6’}@&06“{#9?5@15@% BRCierpepBidninhititor dsting hedirst 5 min of
foll owed by 45 min reperfusion in the presence of PM\s
( 26PFrEge- 1'855 group gs|emdoyed te dstgnimienitie PAIGCIE aeptide inhibitor causes
contractil e dysfunction throughout the 45 mn
r peirfigdersessantisdiechin the pptnedf ¥R withiout BMNxa@ebj. ne
values (n=7). Goup 6: I/R + PMNs + PKC e peptide
i nhi bi téoup 31 Ry thsaneweresubjeetet @820 iR Of FeRen®ih and perfused
i schem a and perfused with 1nM PKC e pepti de i nhi bitor,

> (dviEsomedl Plastt Glsmb)mim dn@RINENY @EDspent06)n Sl Rexbk b fer) during
first 5 mnutes of reperfusion. These hearts
r dp? ExéAred of repeoiupiono Thetedrenitn ecptdsenell heohtrslf grBlfGBdetermine if 20
inhibition in attenuating| PMNI induced cardiac \
c aRiProddichemiadfpdlbwnd by 66 nfinF&)erfusion iilgirestncd 6RPNINBIDE0 x 10%)
+ PKC e peptide inhibitor (5 mV) hearts were subjected
t gepdredrima sistdingsheandiac eordraptlefdysfaicnon hréudibLiKE 46 min ;eperfusion
peptide inhibitor (dissolved in plasm) and PM\s (200,
x PE0OY cetnpammg ta inétidfl basginG valuattred).of reper f usi on.
These hearts .

10 Group 6: /R + PMNs + PKC ¢ peptide inhibitor (1 M) hearts were subjected to

20 min of ischemia and perfused with 1 UM PKC & 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 in attenuating PMN-

. . . '
induced cardiac contractile dysfunction (n=6). ‘

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

i
of the PKC ¢ peptide inhibitor in attenuating PMN-induced cardiac contractile

20 dysfunction (n=6).
Figure 1 showed the time course of cardiac contractile function (LVDP) for the
sham /R, /R, YR+PMN and YR+PMN+PKC & peptide inhibitor (5 uM) groui)s, and

illustrated the changes in LVDP during the 80 min perfusion period. The hearts in the

1

11



represented a group to determne the effect of PKC e
inhibition at a higher concentration of the PKC e

w@e@siose47 nhi bitor in attenuati ng PMN-i nduced eer/dbzm06/047152
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contractile dysfunction (n=6). Figure 1 showed the
time course of cardiac contractile function (LVDP) for
the shamI|/R 1/R |/R+PWN and |/ R+PM\+PKC e pepti de
inhibitor (5 MM groups, and illustrated the changes
in LVDP during the 80 mn perfusion period. The hearts
in the Isham|/R group remai ned at 1002% of initial
basel i ne val ues of LVDP for the entire duration of the
pet RSy B eropuy tepwinedand 0&£2% of hdtidl brsaime ypluex pELVERciedthe entire
a depression in i LVDP during the initial stages of

r eBErirs/Ohe PRiliesigyparfad. dirtrisfn thed &t usipemperfmpehadepression in
recovered to 923% of initial baseline values. However,!
t hleV REahuringithe infféal stapeHpiviperfiusiqn, bxthybiheedd séxapetfusion they had
cardi ac contractile dysfunction, only recovering to
555%'¢ed 19i 2300 dftisslal haselind velseshHdoweveesitle béarts in the I/R+PMN
reperfusion. By contrast, the hearts in the
| / ROMVRMPHIGsqyerstdagiiag mmrbpmlsrdyéﬁncm)n oelyovenedng to 55:1:5% of
mar kedly in LVDP by 15 min postreperfusion (889% of .
i initiahbassliselalnes wathees)l ofirpedfosivn.nBg dotast,the huwets in the
t hroughout the 45 mn reperfusion period and recovered
t /R EBVINGPK G E pepifideinbibitone wd) uesvered Tiwekeilgin £VDRIHy 15 min post-
di fferences between the PKC e inhibitor treated hearts
| aapleréesinn GBPYriPnNahbaelis: vihe®) wwticaminibtdipRove thro 1ghout the
ti mecourse can be nost attributed to the end diastolic
préfsmin wpelfuspPperidd apdrrecieresl th 196:6%6RDRnitihhiselitieealuds. |
sham /R, 11 ZR, 1/R+PWN and |/ R+PM\HPKC e pepti de !
i nhi bi tBre Séﬁllﬁmntglnf&xpscestheean(ﬁ@ ishipitbf treaed hearts and control
differences in initial LVEDP (5 - 8 mmHg). However,
si gk R Mbbimgartdiob$evehingbe LVDP timecourse can be most attributed to the end

diastolic pressure (LVEDP). Figure 2 is the LVEDP timecourse in sham I/R,:I/R,
I/R+PMN and I/R+PMN+PKC ¢ peptide inhibitor (5 pM) groups. There were no
significant differences in initial LVEDP (5 — 8 mmHg). However, signiﬁcant: differences
were observed between control I/R+PMN and I/R+PMN+PKC ¢ inhibitor treated hearts
as early as 15 min post-reperfusion and this difference was sustained throughout the 45
min reperfusion. Control I/R+PMN hearts had a final LVEDP of 4247 mmHé compared
to /R+PMN+PKC ¢ inhibitor treated hearts that had a final LVEDP of 1642 r;ang, and

this difference was significant (p<0.01). |

In order to establish whether the PKC ¢ peptide inhibitor produced any direct
motropic effects on cardiac contractile function, Sham I/R hearts were perfuse]d with
PKC ¢ peptide inhibitor (5§ uM). This group served as one of the controls for the study.

These hearts did not show any significant change in LVDP (Fi gure 3) or +dP/dt__

12



were observed between control |/R+PMN and |/ R+PM\+PKC
e inhibitor treated hearts as early as 15 mn

w@oas/seper f usion and this difference was sustrPCTEd2006/047152
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t hroughout the 45 mn reperfusion. Control |/R+PWN
hearts had a final LVEDP of 42+7 nmHg conpared to
|/ R*PM\HPKC e inhibitor treated hearts that had a
final LVEDP of 16+2 mrHg, and | this difference was
significant (p<0.01). In order to establish whether
the PKC e peptide inhibitor produced any direct
ic effects on cardiac contractile function, !
Sh llrgqr ) F'Itet FF%d REthe 89eninyrsperfvdiotpeid, Ghlpepﬂlcdeng that at this dose
This group served as one of the |
t??f’ ?kﬂt%s Pﬁ‘?uqeﬁéh1§’ct%l}ﬂd nprEgst eféent oy caidihcrrontre¢tdwiiamtion.
gnlflcant change in LVDP (Figure 3) or +dP/dt(Figuré
Ig¥re Reand dcshgpved s igdiakmnd finadyehies §ordiVPRRIG e dPidaysfrom isolated
|nd|cat|ng that at this dose | the PKC e peptide
i ririrfyis¢cohedntadespectiiiel e CTheré fas ho eigntfaadi GEfeER0E baGickh e initial
function. Figures 3 and 4 showed the initial and final
v aageléncharluds VDRI sindgrodpy dhdiad. Thaw:s alsatreckifafiéds 8fference
hearts respectively. There was no significant
di etwecpribe ingshemd firiahealies dfi iV Db as@h-dpalt V alod@%e SHan?UR, /R, Sham
the groups studied. There was al so no si'ghificant

d t .
s iyt ind DO A R ) e

e theRtWade Jighiidink foféi‘&%eyegd? K%@ln@t?ﬁtdh %n!ilrmahpésto?i\xli) and
& ]

mV) groups.” However, there was a sig .
difdpeaiengsr ST MEPRIN odpn | A k@hiR0g: Jéc%g zs'/n@OLtﬁﬁ frorn initi'al baseline
LVDP afid +dP/dt for the I/ R+PMN group i'can

t e of 555%| n
L\ Dég na &gﬁ’%%)“l df“?‘glé’&i’ @Pw%sﬁ ’hp"p%f “ipgﬁ:mn v obsrved.
b d. The was e _no
car g i"opr oq}%ctﬂ%v%gsgsgt"hoét ﬁaéglropgot?cg“’? A& t}1 efﬁﬂ%‘rbR@%fPMN““P KCe

peptide inhibitor (5 pM) recovered to 99+6% and 87+5% of initial baseline at 45 min.
1

post-reperfusion for LVDP and +dP/dtp,y, respectively. These values were sifgniﬁcantly
different from I/R+PMN at 45 min. post-reperfusion (p<0.01). The 1uM dose of PKC ¢
peptide inhibitor was not cardioprotective as the hearts in the I/R+PMN+PK(:I € peptide

inhibitor (1 pM) group only recovered to 66£9% and 59+9% for LVDP and —*idP/dtmax

respectively. The final values of LVDP and +dP/ dt . atthe 1uM dose group were not

i
|

Figure 5 illustrates the coronary flow among the seven groups in the cardiac

significantly different from the final values of the I/R+PMN group.

function experiments. There were no significant differences in initial coronary flow (16 —
)
21 ml/min). The control I/R+PMN groups only recovered to 34+8% of initial baseline

whereas, the I/R-+PMN ¢ inhibitor treated hearts recovered to 62+3% of initial baseline

and this difference was significant (p<0.01).

13 f



peptide inhibitor (5 mV) recovered to 996% and 875% of
initial baseline at 45 mn. i post-reperfusion for

wQ YR/0and7 +dP/ dt max, respectively. These val uUeBCTWERE06/047152
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significantly different froml/RtPMWMN at 45 mn.

post-reperfusion (p<0.01). The | nM dose of PKC e

peptide inhibitor was not cardioprotective as the

hearts in the |/ R+PM\HPKC e peptide inhibitor ( 1 m\

group only recovered to 669% and 599% for LVDP and

+dP/ dt mac respectively. The final values of LVDP and

+dP/dt at the 1nmM dose group were not significantly )

di f f er eh¥uFs SitlusHates thedieas) ste amopg therpever SePRAingtho aardiac function
Figure 5 illustrates the coronary flow anong the '

s e??ﬁ’%“@ﬁ(ﬂﬁps heie e peysignificant differenresdx petidlienttsate (205- 265

There were no significant differences in initial

c ot BFEPIPf (Thfcpnteel RPN gipwgs ontheecewered ot 72: 7% PAAditial baseline

groups only recovered to 34+8% of initial baseline 1

whehesas, therig PPN G ¢ inibrsirtisated et oxtotmaand © 85+4% of initial

recovered to 62+3% of initial baseline and this :

di haeinsmnd thigslidergrier Wesyignifipa (990.05)1 | Figure 6

illustrates the heart rate anong the seven groups in

t he car¥giguee ¥ Uhetratemthetyfe réleasatfeom Fepicwadethalium in untreated (basal)

significant differences in initial heart rate (295-265,

bSSEEFRISFPIPTIFE 1o S & PentidrimiNii tosr toeapsl sopingnisée evidrad).

to 72+7% of initial baseline 1 whereas, the

| 14espNRb e @chhHi0piipwas pssdtas@ m)@awbsontetdoﬂ'élleeidwas:a dose—response

85+4% of initial baseline and this difference was

Si eéfﬁcf pLRIRE gnsrodoBhibifor treated segments that significantly inhibited the basal

NO release from 2.12+0.39 pmoles/mg tissue to 0.66+0.28 (5 pM; p<0.05) and 0.26+0.42
(10 pM) pmoles/mg tissue. Although augmenting endothelial derived NO is @sually
associated with cardioprotection following I/R, it is speculated that the enzyme
responsible for endothelial NO release (eNOS) may shift its product profile to the
production of superoxide release when the substrate (L-arginine) or co-factor :(BH4) is not

readily available during early reperfusion. :

I
Although certain presently preferred embodiments of the invention have been

specifically described herein, it will be apparent to thoseiskilled in the art to which the
invention pertains that variations and modifications of the various embodimen;ts shown
and described herein may be made without departing from the spirit and scopc; of the
invention. Accordingly, it is intended that the invention l;e limited only to the; extent

required by the appended claims and the applicable rules of law. :

14



Figure 7 illustrates the NO rel ease fromrat aortic
endot heliumin untreated (basal) segnents conpared to

wEE@sesepti de i nhibitor treated segnents ( 1-2OT/I8)006/047152
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Acetyl choline (Ach) (10 mM was used as a positive

control. There was a dose-response 1 effect of PKC e

peptide inhibitor treated segnents that significantly

i nhi bited the basal NO rel ease from 2. 12+0. 39

prmol es/ ng tissue to 0.66+0.28 (5 nV p<0.05) and

0.260.42 (10 mM) pnoles/ng tissue. Al though augnenting
endothe&%gl,d?nivgd.NO is usually associated with

car di opt OFEBTBWF ¥l owing I/R it is specul ated that

the enzyne responsi ble for endothelial NO rel ease

(eNOS) may shift its product profile to the production

of . superoxj de rel ease when the substrate (L-arginine) .

or 1. co- fASP iop étpwaerﬁ@qqoyre?m;qry angd/ey leaisir@siarfongrgan preservation
early reperfusion. 1 Although certain presently I
prfé’f‘ﬁ’r’rs REFSLPHERAPEde inhibior of pratein dinasee ( PES LS. .
specifically described herein, it will be apparent to,

those skilled in the art to which the invention ‘
pertaing that variations and nodifications of the ;

vari ousTReobetiaperiicdaimnlowrhergiel thees dqaistyent rivptidé mhitsitor redissolved in
nadF W t hout departing fromthe spirit and scope of

t FBIRHSRARYSon. Accordingly, it is intended that the
invention be limted only to the extent required by

t he appended clains and the applicable rules of |aw
"Wat is clained is: 1. A solution for perfusion,
prles er vHits sotiogd climy g figther genprisifig poesgam chloride.
preservation conprising at | east one peptide inhibitor
of protein kinase e (PKC e). !

!

4, The solution of claim 1, wherein the at least one peptide inhibitor of PKC € has
[

the amino acid sequence of SEQ ID NO:1.

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

inhibitor of PKC ¢ is about 1-10 pM.

6. The solution of claim 1, wherein the organ is a heart.

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

8. The solution of claim 7, wherein the mammal is human.

9. The solution of claim 1, wherein the organ is preserved for transplanta";ion.

15



2. The solution of claim1l1l, wherein the at |east one
peptide inhibitor is dissolved in saline solution. 3.

wab@sssizati on of claim 1, further conprising pPCBEES2006/047152
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chloride. 4. The solution of claim1, wherein the at
| east one peptide inhibitor of PKC e has the am no
acid sequence of SEQ ID NO 1. 5. The solution of claim
1, wherein the concentration of the at |east one
peptide | inhibitor of PKC e is about 1-10 mM 6. The
solution of claim1, wherein the organ is a heart. 7.
The solution of claim1l, wherein the organ is a
nannalian organ 8 The solution of claim?7, wherein
HK? th 9. The solution of claima1l,
vvher ei n YRENGY rﬁ’r?s:?“ﬁP%%‘éP’(EéE fgrgransplaniefivmmrater s aNISChemlc

t hod. f or rving an organ for
tr aﬁ%’bngtﬁf“éﬁt‘i%r?rg%’r %Fgﬂclﬂﬂ’g afier ircdhermisrios PorteRting an organ from damage

att nua dysfunction after ischema, or 1
Q8 (ﬁo 61(?10 rgﬁquu”%?ﬁyéé(ﬁ@@es%‘i mhqumrrmnsmg the stap of perfusing
g C|rcuiﬂf§§y system said nmethod conprising the
b oo pEt spytisnofglagpdan with the sol ution of

claim1. 11. The nmethod of claim 10, wherein the at
Ieast one peptide inhibitor is dissolved in saline
utio 10 12. The nethod of claim 10, further
41lp ris E@Pg§§ Flatmn d Al wherdie thd 8 leadh enerpeghtiald inffibitdrais Missolved in
10 wherein the at | east one peptlde i nhi bitor has the
arPHRe sfliéPsequence of SEQ ID NO. @ 1

12. The method of claim 10, further comprising potassium chloride.

1

13. The method of claim 10, wherein the at least one peptide inhibitor has the amino

1

acid sequence of SEQ ID NO.: 1.

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

inhibitor of PKC ¢ is about 1-10 HM.

15. The method of claim 10, wherein the organ is a heart.
16. The method of claim 10, wherein the organ is a mammalian organ.
17. The method of claim 16, wherein the mammal is human.

16



15 14. The nmethod of claim 10, wherein the
concentration of the at | east one peptide inhibitor of

wEKOsmsi2g7 about 1-10 nmM 15. The met hod of cl aP@T/LI82006/047152

5

10

15

wherein the organ is a heart. 0 16. The nethod of

claim 10, wherein the organ is a manmal i an organ. 17.

The nethod of claim 16, wherein the manmmal is

human. 18. The nethod of claim 10, wherein the organ is
preserved for transplantation. 19. The nmethod of claim

10, wherein the wherein the peptide

inﬂ%bit&&s/activatons are nyristolated. 20. The nethod

of q grethodrlisdti mcWaphessim e ongandis ppesetved fommangplagtation.

| ai
the organ in the solution of claim1. i 21. The nethod,
of claim 10, wherein the perfusing step takes place at.
a rate of less than about 20 niL/m nute. ' 22. The '

method &he Beghod of glaimnkds sihareiththe peierais ithrpeptidp inhilkiess/activators are
pl ace at a rate of about 1nml/m nute. 23. The nethod of’
cl ByRsiertedaher ei n t he perfusing step is a retrograde
perfusion. 24. The nethod of claim 10, wherein the
perfusing step | asts about 5 m nutes.

20. The method of claim 10, further comprising the step of submerging the organ in

the solution of claim 1. !

21. The method of claim 10, wherein the perfusing step takes place at a rate of less

than about 20 mL/minute. '

22. The method of claim 10, wherein the perfusing step takes place at a rate of about

1 mL/minute.

23. The method of claim 10, wherein the perfusing step is a retrograde perfusion.

! P

24. The method of claim 10, wherein the perfusing step lasts about 5 minutes.
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