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FI ELD [ 0001] The present invention relates to novel conpositions for
protecting transpl anted organs, especially conpositions having a

survival -pronoting effect on transpl anted organs. BACKGROUND ART [0002]
Eryt hropoi etin (hereinafter sonetines [e§egred to as EPO is an acidic

gl ycoprotein hornone which pronotes differentiation and proliferation of
erythroid progenitor cells, and mainl groduced by the kidney. EPO plays a
central role in maintaining eryth$B€9¥§ GBEEENt asis in vivo, and it is
clinically used for the treatnment of anem a and pre- and Eost- operative

managenent . [0003] |IFRABECHL¥R REBWASt KGR E?@N?BE@N?EHSOB fNSnly as a

henmat opoi etic factor but also to inhibit apoptosis or protect tissues in
nerve cells, nyocardial cells, renal proximl tubular epithelial cells,

etc. (PAN@E%gﬁiﬁgEO§F€§86, 2003, etc.). Such two functions of EPO are

attribute rent signal transduction pat hways through whi ch EPO
ts. W t EPO t h di . .t ind h t i esi
Chr ough t REOPREr acelPaI BFSTRRS ShyRAT o0, KRLGGEET 67 BRVRay WA EeB%act o
het ' n_EP . t RcR);, . h :
"t 1 nducesoinpEater tipg Fph e b IR e BoRns FREeC A Ao PR IR o gna
transduct #Qoiﬂgggw@xr(@%iég%gﬁggk%ﬁ% of0hnsp 140tk d RARGNT organ

transpl ant ope i ons, orga
BACKGROUND ART

[0002] Erythropoietin (hereinafter sometimes referred to as
EPO) is an acidic glycoprotein hormone which promotes
differentiation and proliferation of erythroid progenitor
cells, and mainly produced by the kidney. EPO plays a central
role in maintaining erythrocyte homeostasis in vivo, and it is
clinically used for the treatment of anemia and pre- and post-
operative management.

[0003] It has been known that EPO functions not only as a
hematopoietic factor but also to inhibit apoptosis or protect
tissues in nerve cells, myocardial cells, renai proximal
tubular epithelial cells, etc. (PANS 100: 4802-4806, 2003,
etc.). Such two functions of EPO are attributed to two
different signal transduction pathways through which EPO acts.
When EPO acts on EPO receptor homodimers, it induces
hematopoiesis through the intracellular JAK2 signal
transduction pathway. When EPO acts on heterodimers of an EPO
receptor and a common [} receptor (ficR), however, it induces an
anti-apoptotic effect through the intracellular ERK1/2 signal
transduction pathway (PNAS 101: 14907-14912, 2004).

[0004)] In recent organ transplant operations, organs for



transpl ant extracted from donors for the organ transplant operations are
stored for several mnutes to several tens of hours before transplantation
wi th blood fl ow stopped and no oxygen supply via blood flow (ischem a).
Thus, transplanted organs may be norphol ogically or functionally damged
when blood flowin the transplanted orggns is recovered by transplantation
(during reperfusion), if storage condififns such as storage tenperature or
preservative solution are not appropriately chosen or if a long period is
requi red beépsplantapgpiracted dmon GRS sKfown theo toegary & rmayespisantor

transpl anted organs include am nobenzenesul onic acid derivatives

(WD2004/ 02psu8riong- aref soredetfioy sgyenaildimiaudes vat iseaeyaliPAens of

2005- 350363), purine derivatives (JPA 2005-350364), etc. [0006] However,

t he prot ebphye befere srappplentatignspiiht &doodgddovwhassarmedhand igown. Nor
protective agent for tra_ms%I anted organs having a survival -pronoti ng ef fect
has beenoKH8%R. SNBR1FaVéat bdeedmidowl (ipghemig):- 48bps4gtgansgpdante

Non- pat ent document 2: PNAS 101: 149Q7-14912, 2004. . Patent document 1:
WD2004/ 0295981 s pRaEnPedBeaRERL ogicapAy, 065 fangidenaldy damagsdidan 3: JPA
2005- 350364. DI SCLOSURE, OF THE | NVENTI.ON PROBLEMS TO BE SQLVED BY THE
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such as storage temperature or preservative solution are not
appropriately chosen or if a long period is required before
transplantation.

[0005] Known protective agents for transplanted organs
include aminobenzenesulfonic acid derivatives (W02004/022545),
4-trifluoromethyl-pyrimidine derivatives (JPA 2005-350363),
purine derivatives (JPA 2005-350364), etc.
[0006] However, the protective effect of EPO on
transplanted organs has not been known. Nor protective agent
for transplanted organs having a survival-promoting effect has
been known.
Non-patent document 1: PNAS 100: 4802-4806, 2003.
Non-patent document 2: PNAS 101: 14907-14912, 2004.
Patent document 1: W02004/022545.
Patent document 2: JPA 2005-350363.
Patent document 3: JPA 2005-350364.
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0007] The present invention aims to provide novel
compositions for protecting transplanted organs, especially

compositions having a survival-promoting effect on
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transpl anted organs. MEANS FOR SOLVI NG THE PROBLEMS [0008] As a result of
close studies to attain the above object, we acconplished the present

i nvention on the basis of the finding that erythropoietin has a protective
effect on transplanted organs, especially a survival-pronoting effect on
transplanted organs. [0009] Accordingly, sthe present invention provides the
following. (1) A conposition for protectlng transpl anted organs, conprising
erythropoietin (EPO as an active ingredient. (2) A conposition for
pronot i ngtEaPFPLAPLEA PLEASS-anted organs, conprising EPO as an active

I ngredi ent &3) A_co 05|t|on for reserV|ng organs for transpl ant,
conpri si nYEEBS EQRa§ YiNGe THEg PEFBEEMS (4) The conposition as defined in
any one of é (3) wherein the EPO is desialylated erythropagietin. (5) A
met hod fof© bP ﬂectlﬁﬁ fr &FSPdnOC&d COFEN S TRGSTs O A& FLivh ARsge duri ng
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[0009] Accordingly, the present invention provides the
following.

(1) A composition for protecting transplanted organs,
comprising erythropoietin (EPO) as an active ingredient.

(2) A composition for promoting survival of transplanted
organs, comprising EPO as an active ingredient.

(3) A composition for preserving organs for transplant,

- comprising EPO as an active ingredient.

(4) The composition as defined in any one of (1) to (3)
wherein the EPO is desialylated erythropoietin.

(5) A method for protecting transplanted organs against
reperfusion damage during transplantation, which comprises the
step of directly administering a composition comprising
erythropoietin as an active ingredient to the transplanted
organs.

(6) A method for promoting survival of transplanted
organs in a recipient, which comprises the step of directly
administering a composition comprising erythropoietin as an
active ingredient to the transplanted organs.

(7) Use of erythropoietin for the manufacture of a

medical composition for protecting transplanted organs against
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reperfusi on damage during transplantation. (8) Use of erythropoietin for the
manuf acture of a nedical conposition for pronoting survival of transplanted
organs in a recipient. ADVANTAGES OF THE | NVENTI ON [ 0010] As shown in the
exanpl e bel ow, the conpositions of the present invention exhibit a
protective effect on transplanted organs agai nst reperfusion damage during
transpl antation, and a survival-pronntrna effect on transplanted organs in
a recipient. These effects of the conpositions of the present invention can
be obt ai neepeyfudiioac danagenidursing itmpnsRQandadrigans t o be transpl ant ed.
Especially, excellent effects could be observed wth asial oEPO [0011] They
may al so be exgédt ¥get @fpegvddirapadedpinarfiand the gramifantyromt ea t hei r
survival after transplantation by wusing themas conpositions for preserving
organs f ofeddcads Foames IRomr FORSERI AN dOs UIHE BRAWNG Yoo artefdir e 1
represents graphs show ng the average nunber of follicles in a field of

vi ew of 0°68amsp ity a wegdPdiedtt-ed ovaries and the survival rate relative to
the nunber _of follicles in ovarles before transplantation. Results are
shown as MEYANFAGESs OF téﬁhé?ﬁ’ |on Asterlsks (*) mean significant

(é:\/]I;fO%Ir ﬁgﬁﬁgbggvﬁag }AI%(\E/ q_{r %g‘pfa]e lt?r i ﬁ%&%&%%%% used

in the pr% enpr%ggﬁylfﬁ%é% 1oﬁ3exhib1t a protective effect on
transplanted organs against reperfusion damage during
transplantation, and a survival-promoting effect on
transplanted organs in a recipient. These effects of the
compositions of the present invention can be obtained by
directly administering EPO to organs to be transplanted.
Especially, excellent effects could be observed with asialoEPO.
[0011] They may also be expected to protect transplanted
organs and promote their survival after transplantation by
using them as compositions for preserving organs for
transplant.
BRIEF DESCRIPTION OF THE DRAWING
[0012] Figure 1 represents graphs showing the average
number of follicles in a field of view of 0.64 mm® in
transplanted ovaries and the survival rate relative to the
number of follicles in ovaries before transplantation.
Results are shown as mean values * standard deviation.
Asterisks (*) mean significant difference between the test
groups (*: p < 0.05).
THE MOST PREFERRED EMBODIMENTS OF THE INVENTION

[0013] Erythropoietin

The erythropoietin used in the present invention can be



any erythropoietin, but preferably highly purified erythropoietin, nore
specifically mammal i an EPO, especially having biological activity
substantially identical to that of human EPO. [0014] The erythropoietin
used in the present invention can be those prepared by any process,
i ncluding e.g., natural human EPO purLf%eg from human-derived extracts (JPB
HElI 1-38800, etc.), or human EPO reconbi'nantly produced in E coli, yeast
cells, Chinese hanster ovary cells (CHO cells), Cl127 cells, COS cells,
nyel oma cehlyserBEkKropblietinnséctt ealeliferablyt hd ghilye pand febetd act ed and
| sol ated/purified by various nethods. The erythropoietin used in the
present i ayghihiropoietipr,eorgblspecdddsilian maymaldar &FO presfrscidblby usi ng
~mammalian cells (especially CHO cells) (e.g., JPB HEl 1-44317, Kenneth
Jacobs et havingNhiglegizad egd-igidy( sedstandti@llly ideomsicadedentiibmintaty
obt ai ned erythropoietin may have an am no acid sequence identical to that
of naturaPPVaﬂeF§9ed EPO or nmay contain a deletion, substitution, addition
or other nodification of one or nore amno acids in the amno acid
sequence $80147 as Thengrvdhropoiedis dgecainadtieyiRtesedt HRversiiamGamal | y
deri ved Eggzt m no acid del etion, substitution,, addition or other

n

modi f i cat 8fiCHBIFEATFEIMEY B YmBRGESS kit A Nh &8 kit étFdh the art.
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468- 500; §%§g%rCeYﬁs€tCﬂineg%g%%hgier ovary cells (CHO cells), Cl27
cells, COS cells, myeloma cells, BHK cells, insect cells or
the like and extracted and isolated/purified by various
methods. The erythropoietin used in the present invention is
preferably recombinantly prepared, preferably by using
mammalian cells (especially CHO cells) (e.g., JPB HEI 1-44317,
Kenneth Jacobs et al., Nature, 313 806-810 (1985), etc.).
[0015] Recombinantly obtained erythropoietin may have an
amino acid sequence identical to that of naturally derived EPQO
or may contain a deletion, substitution, addition or other
modification of one or more amino acids in the amino acid
sequence so far as it has similar biological activity to that
of naturally derived EPO. Amino acid deletion, substitution,
addition or other modification can be performed by methods
known to those skilled in the art. For example, a polypeptide
functionally comparable to EPO can be prepared by those
skilled in the art by introducing an amino acid variation into
EPO as appropriate via site-directed mutagenesis (Gotoh, T. et
al. (1995) Gene 152, 271-275; Zoller, M.J. and Smith, M.

(1983) Methods Enzymol. 100, 468-500; Kramer, W. et al. (1984)



Nucl eic Acids Res. 12, 9441-9456; Kranmer, W and Fritz, HJ. (1987) Methods
Enzynol . 154, 350-367; Kunkel, T.A (1985) Proc. Natl. Acad. Sci. USA. 82,
488-492; Kunkel (1988) Methods Enzynol. 85, 2763-2766) or other techniques.
Amino acid variations may al so occur in nature. Cenerally, an amno acid
residue is preferably substituted by anotdqier am no acid residue in which
the property of the amno acid side chain is conserved. For exanple, the

Er o!\:)-/ler'lt:i e of am r})(‘)%:(i; E&Rﬁblp]rﬁi P%l‘{;\% %ggéc%gn%drophobl c%aglﬁnob?c%,dgr_l( gKnl ,
aci d)s havrarggboan Pg%S(Vf a‘i%ﬁ?‘é?%‘%‘ﬁg ;lgéSI ng’ggksKgl’Gk?)l a 'no ]a?ﬁ S P}F?Rﬂ ng
Ul oy ng& e g8 AR o

b d
a?iﬁaf?gt c a| n| ng ST g%’ﬁm he j(<|—?r %h‘%pd‘i/@&? l?% e: g Vﬂ&gﬂbcyl%ne |l etter
am no acid, a“ﬁ%ﬁdﬂém aoféc?rﬁ Sin hdtdfs, a'de‘?%g%’abﬂ N Ao J; cfld

pol ypepti des avi ng a am no acid sequence nodifi y “deleti ng,

and or subisldfaiid g P AUrABLE AML0LACL '8P SEEnEE Bhiot Betg bi ol 0gi cal

activity (Mark, D. F. "et roc. Natl. Acad. Sci. USA (1984) 81,
5662- 5666; -] dift ,u{\/lwhlc?h SPRd hprdpeMNig! 8 Ctii 481 Mes83f &hs{d882haif. is
6487- 6500; Wang, A et al. Sci ence 4, 1431-1433; Dal badi e-MFarl and, G

et al., Pr&snseNadd. &%&dex%ﬁipleus&h(el%&%)peﬁi@%% Ghlito 4 idaisi on

proteins of EPO and another protein can also be used as the erythropoietin
used in thehgieseniclude ty@bophbist OamPHot &ENdsCAR, be , prLepar.ed by ewy. v,

ligating the DNA 7
V), hydrophilic amino acids (R, D, N, C, E, Q, G, H, K, S, T),
amino acids having aliphatic side chains (G, A, V, L, I, P),
amino acids having hydroxyl-containing side chains (S, T, Y),
amino acids having sulfur-containing side chains (C, M), amino
acids having carboxylate- and amide-containing side chains (D,
N, E, Q), amino acids having base-containing side chains (R, K,
H), and amino acids having aromatic-containing side chains (H,
F, Y, W) (examples shown by one-letter amino acid codes within
parentheses). It has already been known that polypeptides
having an amino acid sequence modified by deleting, adding
and/or substituting one or more amino acid residues retain
their biological activity (Mark, D.F. et al., Proc. Natl. Acad.
Sci. USA (1984) 81, 5662-5666; Zoller, M.J. & Smith, M.
Nucleic Acids Research (1982) 10, 6487-6500; Wang, A. et al.,
Science 224, 1431-1433; Dalbadie-McFarland, G. et al., Proc.
Natl. Acad. Sci. USA (1982) 79, 6409-6413).
[0016] Fusion proteins of EPO and another protein can also
be used as the erythropoietin used in the present.invention.

Fusion proteins can be prepared by e.g. ligating the DNA



encodi ng
| i gation
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specifically limted. [0017] Chem cally nodified EPO can al so be used as

the eryt
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EPO in-frame with the DNA encodi ng another protein, inserting the

product into an expression vector and expressing it in a host.
0 be fused to erythropoietin in the present invention is not
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ids are
modified with polyethylene glycol, etc. (W090/12874 etc.):

non-glycosylated EPO chemically modified with polyethylene
glycol, etc.; and EPO conjugated to a compound such as an
inorganic or organic compound, e.g., vitamin Bl2, etc.

[oo18] EPO derivatives can also be used as the
erythropoietin of the present invention. As used herein, EPO
derivative refers to EPO containing a modified amino acid in
the EPO molecule or to EPO containing a modified carbohydrate
chain in the EPO molecule.

[0019] Modifications of carbohydrate chains in EPO
molecules include addition, substitution, deletion and the
like of carbohydrate chains. Preferred carbohydrate
modifications in the present invention include deletion of
sialic acids in EPO molecules.

[0020] Normally, both of EPO produced by recombinant animal
cells and EPO derived from urine are obtained as EPO
compositions containing various EPO molecules having different
carbohydrate structures. The number of sialic acids attached
to the EPO molecules in the EPO compositions depends on the

specific EPO molecules, but normally 11 to 15 sialic acids are



attached to one EPO nol ecul e. Desi al yl ated EPO (asi al oEPO) can be prepared
by renoving these sialic acids. The nunber of sialic acids renoved by
desialylation is not specifically limted, and all sialic acids may be
removed, or 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13 or 14 sialic acids
may be renoved. Preferred asial oEPO in fghe present invention has 10 or

| ess, nore preferably 5 or less, nost preferably 2 or less sialic acids
attached to the EPO nol ecul e. It shquld be noted that the numer of sialic

aci ds use@UtAPRE [Pe OB Eipﬁlélﬂlle&ﬁﬂles' t RE=agdvageeduRBer F‘ﬁlEiiG w9 ecul es
t ai ned PO Th f d
ol ol o CElin Do PAEPET R Y By RS N e St S | 1B PIHTBRE. 87
EP 042826 t 002 | t. P | R db
et hods kAR 160 P90 ZoRIT oG i A et L SR eﬁﬁ&eﬁ{ﬁ an’
I b JPA
2005 507438 N5Eua 'ﬁ?ﬂﬁ%%ﬁl@?@ﬁ%%@?%ﬁeﬁﬂ*%& 285 3622 18808 >
etc.). d )éco%yl at eg ERQ can al he lbg:echass tﬂ%fr%@g??ﬁ?&e% Ifytcﬁ%o dn the

present invent'i o, “i'ncl uding EPO anal ogs such poi etin

Stimul ati pge %%'dn asq.‘aasi BpPd r theMAYNIRI Gn MY (867 MP B 0RAGS,

etc.), i.e., glycosylate EPO having N-termnal sialic aC|d resi dues.

[0022] MOgigiHeC phricFas-a®h 25 alfé'éés infb FPQ B AU 18F J N udss Sarhand ati on,

bi otinyl ati on, "am di nation, acetylation, ~guanidinylation, etc. [0023] Am no
aci d reS'dMﬁ%s”%Q&%b%@dﬁ&% Wﬂe|EPﬁtmﬂiéHHieJnQEU§ﬁoﬁlﬁ bel ¥oitRQ tRag ni ne,

glutamc acid, tryptophan, etc. 9 -
the number of sialic acids used in the present invention is
the average number in EPO molecules contained in EPO
compositions. The average number of sialic acids per molecule
can be determined by methods known to those skilled in the art
(EP 0428267, etc.).
[0021] Desialylated EPO (asialoEPO) can be prepared by
methods known to those skilled in the art, e.g., by treating
EPO with an enzyme such as sialidase. Sialidases are
commercially available (JPA 2005-507426, Nobuo Imai et al.,
Eur. J. Biochem, 194, 457-462 (1990), etc.).

Glycosylated EPO can also be used as the erythropoietin
used in the present invention, including EPO analogs such as
NESP (Novel Erythropoietin Stimulating Protein: described in
WO85/02610, W091/05867, W095/05465, etc.), i.e., glycosylated
EPO having N-terminal sialic acid residues.

[0022] Modifications of amino acids in EPO molecules

include carbamylation, biotinylation, amidination, acetylation,
guanidinylation, etc.

[0023] Amino acid residues modified are not limited and

include e.g., lysine, arginine, glutamic acid, tryptophan, etc.



Conposi tions The conpositions of the present invention can contain
suspendi ng agents, solubilizers, stabilizers, isotonizing agents,
preservatives, adsorption inhibitors, surfactants, diluents, excipients, pH
nodi fiers, soothing agents, buffers, sulfur-containing reducing agents,
antioxidants, etc., as appropriate. [Q024]. Exanpl es of suspending agents

i nclude nethylcellul ose, Polysorbate 80, hydroxyethylcellul ose, gum

acaci a, gumtragacanth powder, sodi um carboxynethyl cel | ul ose,

pol yoxyet BPMBR81L39MS an nonol aurate, etc. [0025] Sol ubilizers include

pol yoxyet hyl ene_hardened castor oil, Polysorbate 80, nicotinic acid am de,
pol yoxyet hyl end e GWHMH RRST L dthe FHol PV R o FAREILBCi d

t hyl ters, efc. [0026] Stahilizers include dext 40, methy| cel | ul ose,
el AL .- SORPERTEAS A9 i WA AR 1 ¢ AR 11 9007 e T 2456 no aci ds
| so be included tabili ... JPA HEl 10-182481.  etc.). Am
el de - 20dBETRE ‘s PIRTEE 1He (RS IS Ul B TR i G TSES R eof  suich
di | 1S, POt Qssi t drochl orid f ' ' b
dded ol A GPUEE S Tans e on 1t PQURFTR Y By A DnERe G, °°

Cabili i, e b . . i nel ud
euci ne. e Esnantaaiid Fadiag Ml " n LALIARE TRED TUE0 | Ve ne.
[ 0028] Isgﬁgydgfgbggyﬂns include e.g., D-mannitol, sorbitol, etc. 10

[0024] Examples of suspending agents include
methylcellulose, Polysorbate 80, hydroxyethylcellulose, gum
acacia, gum tragacanth powder, sodium carboxymethylcellulose,
polyoxyethylene sorbitan monolaurate, etc.

[0025] Solubilizers include polyoxyethylene hardened castor
0il, Polysorbate 80, nicotinic acid amide, polyoxyethylene
sorbitan monolaurate, Macrogols, castor oil fatty acid ethyl
esters, etc.

[0026] Stabilizers include dextran 40, methylcellulose,
gelatin, sodium sulfite, sodium metasulfite, etc.

[0027] Certain amino acids can also be included as
stabilizers (e.g., JPA HEI 10-182481, etc.). Amino acids
added as stabilizers include free amino acids and salts
thereof such as sodium salts, potassium salts, hydrochlorides,
etc. Amino acids can be added alone or as a combination of
two or more. Amino acids added as stabilizers are not
specifically limited, but preferred amino acids include
leucine, tryptophan, serine, glutamic acid, arginine,
histidine and lysine.

[0028] Isotonizing agents include e.g., D-mannitol,

sorbitol, etc.



[ 0029] Preservatives include e.g., nethyl paraoxybenzoate, ethyl

par aoxybenzoate, sorbic acid, phenol, cresol, chlorocresol, etc. [0030]
Adsorption inhibitors include e.g., human serum al bumn, lecithin, dextran,
et hyl ene oxi de/ propyl ene oxi de copol yners, hydroxypropyl cel |l ul ose,

met hyl cel | ul ose, pol yoxyet hyl ene har dene g castor oil, polyethylene glycol,
etc. [0031] Typical exanples of surfact hts i ncl ude: noni oni ¢ surfactants,
e.g., sorbitan fatty acid esters such as sorbitan nonocaprylate, sorbitan
nonol aur at{@029dr bi t &re semvaidives dineslugleyeerg.n mattthy lagak st yren matte as

gl ycerin nonocapryl ate, glycerin nononyristate, glycerin nonostearate,;

pol ygl yceeithyflapeayagiy®h eagoarts s solrtds deday| ywhemdl, myresalear at e,

decagl yceryl distearate, decaglyceryl nonolinol eate; pol yoxyethyl ene
sor bi t an FRleyogeegodst &ts-such as pol yoxyet hyl ene sorbitan nonol aur at e,
polyoxyethylene sorbi tan nonool eat e, polyoxyethylene sor bi tan nonost ear at e,
pol yoxyet HYPI08Rd sor BidsLF Prisifdp dindiitbdterspdnFdads 1 Ene hutatbiseim i ol eat e,
pol yoxyet hyl ene sorbitan tristearate; polyoxyethylene sorbitol fatty acid
esters su@HbERingoleGifdin dextadmi tedqhﬁl@cﬂeaé%xééee/tﬁow%ﬂﬁ(ﬁﬂﬂﬁ ene

B0l yoxyet %fs»tpéa°'«%%§s§es&f"ryﬁ>8%§§og§ e T e e ﬁé%}cl';%%aseqs;ﬂ; ZE?S "

esters such as%& %9’5. ene nycol di Ste% ‘ﬁﬂ‘% et h%/&r}gqqa)]py et hers

such as paYy8

SLF%LX?LP yﬁéﬁ CBO?§ £§%yg§yet leneéﬁfsXyﬁ%fr%R%%§QSu§thO| et her,

nonionic surfactants, e.g., sorbitan fatty acid esters

such as sorbitan monocaprylate, sorbitan monolaurate, sorbitan
monopalmitate; glycerin fatty acid esters such as glycerin
monocaprylate, glycerin monomyristate, glycerin monostearate;
polyglycerin fatty acid esters such as decaglyceryl
monostearate, decaglyceryl distearate, decaglyceryl
monolinoleate; polyoxyethylene sorbitan fatty acid esters such
as polyoxyethylene sorbitan monolaurate, polyoxyethylene
sorbitan monooleate, polyoxyethylene sorbitan monostearate,
polyoxyethylene sorbitan monopalmitate, polyoxyethylene
sorbitan trioleate, polyoxyethylene sorbitan tristearate;
polyoxyethylene sorbitol fatty acid esters such as
polyoxyethylene sorbitol tetrastearate, polyoxyethylene
sorbitol tetraoleate; polyoxyethylene glycerin fatty acid
esters such as polyoxyethylene glyceryl monostearate;
polyethylene glycol fatty acid esters such as polyethylene
glycol distearate; polyoxyethylene alkyl ethers such as
polyoxyethylene lauryl ether; polyoxyethylene polyoxypropylene
alkyl ethers such as polyoxyethylene polyoxypropylene glycol

ether, polyoxyethylene polyoxypropylene propyl ether,



pol yoxyet hyl ene pol yoxypropyl ene cetyl ether; polyoxyethylene alkyl phenyl
et hers such as pol yoxyet hyl ene nonyl phenyl ether; polyoxyethyl ene hardened
castor oils such as pol yoxyethylene castor oil, polyoxyethyl ene hardened
castor oil (polyoxyethylene hydrogenated castor oil); polyoxyethyl ene
beeswax derivatives such as polyoxyethylﬁnq sorbitol beeswax;

pol yoxyet hyl ene | anolin derivatives suc& as pol yoxyet hyl ene | anoli n;

pol yoxyet hyl ene fatty acid am des such as pol yoxyet hyl ene stearic acid

am de, eapdlydxyhtbhléns pallbBRypoPpgle8e gritydi etberf appdyoxyedhylenel kyl
sul fates having a Cl10-18 al kyl group such as sodiumcetyl sulfate, sodium
lauryl s@alkstephenyl uatbeeygl svghf asepopypyyrfbyhgnenaocaylypheniydr sul fates
havi ng an average ethyl ene oxi de nol e nunber of 2-4 and a Cl10-18 al kyl
group suchtBerscBPlyepvelibxyenfyhardengdr grsteoy pads; sackyRSsul f osuccinic
acid ester salts having a C8-18 al kyl group such as sodi_um
IaurylsuIP%%ﬁ%%Y%EFE}e%ﬁdcﬂﬁFBFaPllsuPPg¥P§H?§PYé?§¢,hP€@PPﬁﬁnPaSt°r

gl ycer ophosphol i pi ds; . sphi ngophgsphol i pi ds such as sphi ngonmyel in; sucrose
fatty acialfe&"é ¥°6¥eﬁ§1§8gf EYW%@PGE?%SP%EP& Péid ; oPOLHO XY eE I EDe
inventionbcan conéain oge or nore of thﬁse surgaﬁtants L0, cql I nation.

Pr ef er r ed°STFY 2%t QAT LVE évﬁ8I§B§§eFﬁyPB OXYEBYT gRer SO 1EOH ] PESSHAL i such

Pol bat 20, . 4 60 80, i al l Pol b 20 d .80.
Pol yoxy o ROTERETOLBY D5ue ot BBo T ERe BT Rat 2 velc Ras’ 35 BYITery AT M8 ur oni ¢

" 0P(1)) PRoTLED PRELSLTEdn b ARATk BHLY s RO GRS 19 SOt

N-acetyl hpgpgysLetng1ehl! @eLLE18CLE s ot Qh@dET! ¥G8h ok2which has an HLB
of 6-18; anionic surfactants, e.g., alkyl sulfates having a
Cl10-18 alkyl group such as sodium cetyl sulfate, sodium lauryl
sulfate, sodium oleyl sulfate;vpolyoxyethylene alkyl ether
sulfates having an averade ethylene oxide mole number of 2-4
and a C10-18 alkyl group such as sodium polyoxyethylene lauryl
sulfate; alkyl sulfosuccinic acid ester salts having a C8-18
alkyl group such as sodium laurylsulfosuccinate; and natural
surfactants, e.g., lecithin, glycerophospholipids;
sphingophospholipids such as sphingomyelin; sucrose fatty acid
esters of Cl2-18 fatty acids. Formulations of the present
invention can contain one or more of these surfactants in
combination. Preferred surfactants are polyoxyethylene
sorbitan fatty acid esters such as Polysorbate 20, 40, 60 or
80, especially Polysorbates 20 and 80. Polyoxyethylene
polyoxypropylene glycols such as poloxamers (e.g. Pluronic
F-68®) are also preferred.
[0032] Sulfur-containing reducing agents include e.g.,
sulfhydryl-containing compounds such as N-acetylcysteine,

N-acetylhomocysteine, thioctic acid, thiodiglycol,



t hi oet hanol am ne, thioglycerol, thiosorbitol, thioglycolic acid and salts
t hereof, sodiumthiosulfate, glutathione, and thioal kanoic acids having 1
to 7 carbon atons. [0033] Antioxidants include e.g., erythorbic acid,

di but yl hydr oxyt ol uene, butyl hydroxyani sol e, a-tocopherol, tocopherol
acetate, L-ascorbic acid and salts theregf, L-ascorbyl palmtate,
L-ascorbyl stearate, sodiumbisulfite, "Sodiumsulfite, trianyl gallate,
propyl gallate or chelating agents such as di sodi um et hyl enedi am ne

t et r aacett@tioqiEEmDlaningli U 99 bptrrephat eh s st ol nthipabsphbie. [ 0034]
Qt her conponents commonly added may al so be contained, e.g., inorganic
salts sudfigs aguHismieh Breerot . peRd&bwn UEhkeswifake. caletakhianesiaed sodi um
phosphat e, . potassi um phosphat e and sodi um bi carbonate; and organic salts
such as SEHiQARKARQEG 2cHt RTINS c} thatt PR tPMacet ate. [0035] The
content of each active ingredient in the erythropoietin-containing

conposi t i [AB Bkt ndHreetiant s gl el 1% QppropY FROEPYC d@FeEni ned i n
consi deratj.o f the condition and size of the organ to be franspl anted,
t he conﬁ%ﬁ%ﬁﬁwi{t ehd E%RYJEEFY‘%W%%%%‘?]{%' (UohBFOBRGT L eci pi ent),
oh ¢ N o SaBolc 19,0, 4000, 1 Ky g sa) Preferably 100 1o 600
o eSe USRI e SHOL DSt Sy SELLFEL S SUELOg pRRRL Bt el 0T o
pref el ol e DI ALSREL (PO SLSBLD b SARRTSE PRaeipg
extract edyJd¥8 &dh as disodium ethylenediamine tetraacetate (EDTA),
sodium pyrophosphate and sodium metaphosphate.
[0034] Other components commonly added may also be
contained, e.g., inorganic salts such as sodium chloride,
potassium chloride, calcium chloride, sodium phosphate,
potassium phosphate and sodium bicarbonate; and organic salts
such as sodium citrate, potassium citrate and sodium acetate.
[0035] The content of each active ingredient in the
erythropoietin-containing compositions of the present
invention is appropriately determined in consideration of the
condition and size of the organ to be transplanted, the
condition, weight, age and sex of the patients (donor and
recipient), etc. Normally, it is about 10 to 1000 U/kg weight,
preferably 100 to 600 U/kg weight.
[0036] The erythropoietin-containing compositions of the
present invention can be administered to recipients during
and/or before or after transplant operations, but the effects
of the present invention can preferably be obtained by direct

administration to organs to be transplanted. They can be

administered by directly contacting an organ extracted from a
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donor with a conposition of interest before transplantation or wusing a
sponge or the |like soaked with it as described in the exanple below They
can al so be used as preservative solutions before transplantation.
Additives that can be contained in the preservative solutions include
physi ol ogical |y acceptable buffers such @s_physiol ogical saline,
phosphat e- buffered physiological saline and citrate buffer and isotonic
solutions.. The conpositions can al so be used in conbination with

convent i oAgRo¥oMitPoRs compeisddiiion efedrtGreste Refansy GraRsRaF It 19m D! ant
such as Eurg-Collins solution and UWsol utjion. EXAMPLE [0037] Exanple 1:

Ef fects of'S388i fi SPPRGCoRTofthEPd sy Soaked JEdd difr iafy destSridiefotis the
transpl antation of frozen-thawed o] varies (1) Purpose A report shows
hat  nhon SRATPAR. DRARGH ABE Tofan A Ame . stk FHRRALY 40 O AR P o o
ovari an bursae of NOD- SCl m ce, .t dog ovaries survived wth high
frequency%EEPr?O%rSPSpjﬁ oL - ﬁtﬁv%sq diveF &b RE 1 ts?:’tﬂea‘?ilg‘hﬁhc?n
after transplantation, and.honol.ogqus, transpl ant ati tests in s also
Show t hat BRESRECATAY S S eD s A s PRl et e Gep Rt Base i
dog ovari 0 eqd W f.or {.r |_ant ati on... 1,00 s, EPO and
asi al oEPO%vii/efr%é%rt% o%?a %g,l %f ggl%sﬁ'?’sjt%eqﬁ &F 1 %ﬁg\?a ’ugfheo %}htéiltre_ﬁoﬁ%}flf-bgl%]eoc} y effects

agai nst t?g#g%ﬁ%@?%a f syl réﬂci"gc{n%# dlﬁ%f&dgﬂdoxgytSﬁiéf %faﬁlrblﬁ%ﬁ!‘ér q

transplan terials an ods e ovaries 1rroma
dog were &BQZ%%meQWQQO%%dc%$ also be used in combination with

conventional solutions clinically used for preserving organs
for transplant such as Euro-Collins solution and UW solution.
EXAMPLE
[0037] Example 1: Effects of administration of EPO and
asialoEPO during heterologous transplantation of frozen-thawed
dog ovaries

(1) Purpose

A report shows that when frozen-thawed dog ovaries were
heterologously transplanted into ovarian bursae of NOD-SCID
mice, the dog ovaries survived with high frequency but 70% of
primordial follicles died before revascularization after
transplantation, and homologous transplantation tests in dogs
also show that primordial follicles and other follicles tended
to decrease in dog ovaries as compared with before
transplantation.
[0038] Thus, EPO and asialoEPO were topically administered
to evaluate their inhibitory effects against the decrease of
primordial follicles in dog ovaries after transplantation.

(2) Materials and methods

The ovaries from a 4-month-old dog were frozen-thawed and
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transplanted into ovarian bursae of NOD-SCID m ce. The freezing/thaw ng
procedures were perforned according to the nethod of Mgishinma et al.
(Mgishima F et al., Biol Reprod 2003 Mar; 68(3):881-7), and ovari an
transpl antation was performed according to the nethod of Ishijima et al.
(Ishijima T et al., J Reprod Dev. 2006 Apr; 52(2):293-9). (2.1) Freezing
procedure Dog ovarian tissue was mnced tnto 1.0 nm- 1.5 nm cubes, which
were imersed in 1 M DVSO at roomtenperature for about 60 seconds and then
pl aced i ntx¥agspdapied dmta wvarimmRbugisae MIDHNGD - HHP thkce uiihevas cool ed on
ice for 5 mnutes. After 95 Rl of DAP 213 precool ed on ice was added, the
tube was I&EERAAIF}hayd nid P oo Gadiess wake inaRhgmed RIeRANGi e ddn.

(2.2) Thawi ng procedure The tube was renmoved fromliquid nitrogen, and
Tquid  niEtBgEn O Migd SUFR \ils 4 o CARGEETEME (heet bl wekLoh [FRREP o

stand at r enmperature for 60 seconds. To the tube was . added 900 R of
0. 25 M SUCD 0T MGt B T 70 rarfthd 1Y S AP LR Sk A kI WA L 1 od by

il d pipetti hed.. with PBI fi t] .- [L0039] A t t he. .
Ot ant b PG ORI BECRAINY by tie MEFAG e 1L A b pr GRS ant
i ti I , T tati t =9
ohast net i T dt AT i Rennon av SRR AR St o and t hen t he
dorsal skin wazz hqdﬁ%g%ééhéﬂﬁ§%égﬁyfgmaovaries. An incision was made in
i

the fat on thelat'eral s each ovary to renove the nouse ovary in the

ovarian bursa, peayyid 3 Pal s it SR NP I D 1.0 mm - 1.5 mm cubes,

which were immersed in 1 M DMSO at room temperature for about
60 seconds and then placed in a cryotube containing 5 pl of
1 M DMSO, and the tube was cooled on ice for 5 minutes. After
95 pl of DAP 213 precooled on ice was added, the tube was
cooled on ice for 5 minutes and immersed in ligquid nitrogen.
(2.2) Thawing procedure
The tube was removed from liquid nitrogen, and liquid
nitrogen in the tube was discarded and the tube was allowed to
stand at room temperature for 60 seconds. To the tube was
added 900 pl of 0.25 M sucrose prewarmed at 37°C and the
suspension was quickly stirred by mild pipetting and washed
with PBI five times.
[0039] A part of the extracted dog ovaries were fixed in
10% formalin to prepare pre-transplant ovarian tissue samples.
(2.3) Transplantation method
Mice (n=9) were anesthetized by intraperitoneal
administration of Nembutal and then the dorsal skin was
incised to draw out the ovaries. An incision was made in the
fat on the lateral side of each ovary to remove the mouse

ovary in the ovarian bursa, leaving a part to ensure blood



flow to a dog ovarian xenograft after transplantation, and the

frozen-thawed dog ovarian tissue was placed there (in the ovarian bursa). A
henostati ¢ sponge (hereinafter referred to as spongel) soaked with 400 U kg
of EPO (n=3) or asial oEPO (n=3) was also placed in the ovarian bursa. As a
control, a spongel soaked with an equival ent anmount of physi ol ogical

saline was placed in the ovarian bursdilbeAO] After 4 weeks, the

transpl anted ovaries were renoved and fixed in 10%formalin and subjected
to HE st afhowgtot agdbhepvairti Ant kenpyeafitangpeant ranaplan tEtisue sadltbe
(2.4) Preparation of sections and follicle analysis Follicles that visibly
cont ai nedfrozendhhéawedytiey wvalrian mdskeeswasr placedt d¢theaec drioh ridpet 0 t he
classification of Oktay et al. (Oktay Ket al., Biol Reprod. 1995 Aug;
53(2): 296vapian hyrsall odsheoszalkipr spongdeal( heagprisgdites freiflemess to
containing an oocyte partially or conpletely encapsul ated by squanous

pregr anul 8§aspeefesd) eapkpdpwiiihr ¢ 0Pe by Egenifs EPOI I(ReBds om astiiadipERO | east
one of the pregranul osa cells becanme columar (enlarged); Primary
represent §nF3) | VaFed3lFA RARERAaLD §hgnoVesdaBebuEsshoRs énlcang&adnt dand
havi ng a single_layer of granulosa cells; Transitional represents follicles
cont ai ni n§PaRIBLc§PekeEnWASBuRA: edudyatent) gpounds ofoPhwisdiolgH f@losa cel | s;
Preantr al ri resents Eollicles containin% an oocyte encapsul ated by nore

than 2 | ayérs"6f "gFaR PS?Q_&EIFgewPWﬁrﬁG SHESEm formation; Antral

Dresent Dabahh, oL RgER ' Beaon oS Schad aled L TS WA
and fixed in 10% formalin and subjected to HE staining
together with the pre-transplant ovarian tissue samples.

(2.4) Preparation of sections and follicle analysis
Follicles that wvisibly contained an ovum (oocyte) with a

nucleus were counted according to the classification of Oktay
et al. (Oktay K et al., Biol Reprod. 1995 Aug; 53(2): 295-301)
as follows.
[0041] Primordial represents follicles containing an oocyte
partially or completely encapsulated by squamous pregranulosa
cells; Early primary represents follicles in which at least
one of the pregranulosa cells became columnar (enlarged);
Primary represents follicles in which all granulosa cells show
enlargement and having a single layer of granulosa cells;
Transitional represents follicles containing an oocyte
encapsulated by 1-2 layer of columnar granulosa cells;
Preantral represents follicles containing an oocyte
encapsulated by more than 2 layers of granulosa cells with no
antrum formation; Antral represents follicles containing an
oocyte encapsulated by more than 2 layers of granulosa cells

with antrum formation.



(2.4.1) Pre-transplant ovarian tissue Ten tissue sanples were randomy

sel ected and the nunber of follicles in the ten tissue sanples was counted.
The nunber of follicles in a circle of 900 min dianeter, i.e., a field of
view of 0.64 mm®, containing the highest nunber of follicles in each of the
sel ected tissue sanpl es was counted (jrﬁf.jotal of 10 fields of view). This
nunber was recorded as the nunber of follicles before transplantation.
(2.4.2) Transplanted ovarian tissue Five sections were sequentially prepared
for a tissue $Bedi-AvnPie-Hracisplatiie odiagtiame d ilsstugeen sections was 40 mto
50 m The nunber of follicles in a circle of 900 min dianeter, i.e., a
field of view &fn0otdsswer sapples nerg waadomlghsstlaahaserangd the [numhesr i n
each section was counted (in a total of 5 fields of view. (3) Results The
results aP& SRAMACILESTAB dhe ted migsue Fampiles was qouuRd Tifie number
Experinmental dog ovaries 4-nonth-old prepubertal_ m niature dachshund _ from
Exper i menPél fﬁilgé.clf—f-\?o@e@- SHEFNEDCSCIX Onivfe 1o Sd amedieTyr gu Mo field
Prinordial Early primary Primary Transitional Preantral Antral Tot al

Aver age nefrbéﬁle}éf of o004 a&@ beFéPEaiﬁ?893F§e4hﬂ:9§?§tO.“S"“@.eG 96. 6

ranspl antation ML Q. : 4 0. . .0 1.
transpl a %%&lgcles gn6e%c %f é%é);%f%é%é% tf%sue samples was counted

(in a total of 10 fields of view). This number was recorded as
the number of follicles before transplantation.

(2.4.2) Transplanted ovarian tissue

Five sections were sequentially prepared for a tissue
specimen (a block). The distance between sections was 40 pm to
50 um. The number of follicles in a circle of 900 pm in
diameter, i.e., a field of view of 0.64 mm?, containing the
highest number of follicles in each section was counted (in a
total of 5 fields of view).

(3) Results

The results are shown in Table 1 and Figure 1.
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before t ra age—nuibe o o es ner 0.64

me OMayep | t 0 d
s Inn ﬁ\éa;tﬁ%g_ |S:o O g IIQ)UB Pér?r?rg% ntE':aﬁfaptrﬁgry g F’F?Megy Qraﬁlbmbl%l prgar!r:rg An%l O%tal an

4.1 24.2 9.8 0.0 0.0 - 6.8 Untreated M 0.0 0.2 0.0 0.0 0.0 0.0 0.2 _ 0.0
6.10.00.000-08 M30.40.00.00.00.00.00.4 2.70.00.00.00.0 -
1.5 4 0.0 0.0 0.0 0.0 0.00.00.0 0.00.00.00.00.0- 0.0 EPOM 0.8
1.0 0.6 0.00.00.02.45.430.314.60.00.0- 9.0 M WM 1.2 1.40.20.2
0.0 0.03.0 8142.44.95.60.0 - 11N§7QS|anEPOI\/B4.6 5.6 0.0 0.0 0.0
0.01023111697000000383 6.0 8.6 1.0 0.0 0.0 0.0 15.6 40.5
260.6 24.4 0 0.0 - 58.6 Test group Prinordial Early primary Primary
TranS|t|oh%94?ﬂeantT%P1%n%ral Total Untreated 0.3 0.3 0.1 0-0 0.0 0.0 0.8
2.3 10135 eftnéhtaPadd ovarids 0 EPO 0.4 0.5 0.3 0.0 0.0 0.0 1.2 2.7 15.2 7.3
0.0 0.0 i;'} asi aogoEPO 34-gogh-gld grepubgrial mpiatyreslaghsung 26. 6 157.6 9.8 1.9 0.0
- 36.1 Ayerage f icles.in a field of view of 0.64 nm
. Lower: ExLﬁerlne\P rmr';ate (/3]1u eﬁgd%ygéyggf"ﬁ% n?mber of foIIicIes in ovaries

Average number !
of follicles before 14.8 3.3 4.1 3.6 0.8 00 | 266
transplantation
M 0.6 0.8 0.4 0.0 0.0 00 @ 1.8
4.1 24,2 9.8 0.0 0.0 - ! 68
0.0 0.2 0. .0 0.0 00 | 0.
Untreated M2 0 0 0 : 2
0.0 6.1 0.0 0.0 0.0 - 108
- 0.4 0.0 0.0 0.0 0.0 0.0 | 04
27 0.0 0.0 0.0 0.0 - 115
V4 0.0 0.0 0.0 0.0 0.0 00 i 0.0
0.0 0.0 0.0 0.0 0.0 - 100
0.8 1.0 0.6 0.0 0.0 00 @ 24
EPO M5. 02
5.4 30.3 14,6 0.0 0.0 - 190
M6
. 1.2 1.4 0.2 0.2 0.0 0.0 i 30
8.1 42.4 4.9 5.6 0.0 - 1113
4. X 0. . i 0 ! 10.
aslaloEPO M8 6 5.6 ~ 00 0.0 0.0 0.0 :102
31.1 169.7 0.0 0.0 0.0 - 1383
Mo 6.0 8.6 1.0 0.0 0.0 00 : 156
40.5 260.6 24.4 0.0 0.0 - 1586
Test group Primordial Early primary Primary  Transitional Preantral Antral Total
0.3 03 0.1 0.0 0.0 00 : 08
Untreated :
2.3 10.1 3.3 0.0 0.0 - 130
. 5 0. 0. 0.0 0.0 i 1.
EPO 0.4 0 3 0 P12
2.7 15.2 7.3 0.0 0.0 - 1 45
) 5.2 0. . .0 0.0 : 9
asialoEPO 3.9 4 01 0 0 ] 96
26.6 157.6 9.8 1.9 0.0 - 1364

¥ Upper: Average number of follicles in a field of view of 0.64 mm %
Lower: Survival rate (%) relative to the number of follicles in ovaries before
transplantation.

The average number of primordial follicles per 0.64 mm?
in ovaries was 0.3 in the untreated group, 0.4 in the EPO

group, and 3.9 in the asialoEPO group at week 4
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18 - post-transplantation in contrast to 14.8 before transplantation, which
nmeans that especially the asial oEPO group showed a significantly higher
survival rate (27% as conpared with the untreated group (2.3% . [0043] The
survival rate of early primary follicles was 15.2%in the EPO group and
157. 6% in the asial oEPO group in contragt .to 10.1%in the untreated group.
This clearly suggests that prinordial follicles have partially grown into
early primary follicles especially in the asial oEPO group. Moreover, it was

found t haRogEpetaRfPientrtienaiBEPenEFash hadl4a8t BRELREY to show hi gher

survival rates of pripary folljcles anpd transitional follicle s _conpar ed

wih the tiarsalentatiGhy wRbehamednsobiaboarpecioNoRstRa: agiongtro

adm nistration of EPO, especjall si al oEPO coul d be effectively used for

Sorvival GrofheShoustr SPORTERCAILEY BLoRGE, St Yovat Fatfal 21T ket

conmposition for protecting transplanted or S onprising erythropoietin as

anngctivec?%%?ﬁﬁgé%%ghzﬁh%\E%ﬁﬁ%gﬁ?aoﬁr?gpgggpﬁﬁﬁr28 surv?vaIYof P

tAr anspl af‘t&&hsfrga“fneCQHPHééi?grSEXt fooggki‘“gr @a%{} agthyg,Logpedient. 3.
conposition for préeserving organs for transprant, *conprising

TN ORLSI40 1 RoEkD\SON SHACTEy b, TOS,SOTRORLLbSReCh Y B0 O

clains 1 ein ropoietin is desi oletin

Qum?tnh‘)d é&ﬁt?é&%e%if'@.%?‘ﬂﬁplcﬂét ﬁﬂt%gﬁﬁa §98Lpst rniEPEREYSL QN damage
g transplantation, ich conprises the
suggests that primordial follicles have partially grown into
early primary follicles especially in the asialoEPO group.
Moreover, it was found that especially the asialoEPO group had
a tendency to show higher survival rates of primary follicles
and transitional follicles as compared with the untreated
group.
[0044] These results demonstrated that administration of

EPO, especially asialoEPO could be effectively used for

survival of the tissues of transplanted organs.



step of directly adm nistering a conposition conprising erythropoietin as
an active ingredient to the transplanted organs. 6. A nethod for pronoting
survival of transplanted organs in a recipient, which conprises the step of
directly admnistering a conposition conprising erythropoietin as an

active ingredient to the transpl anted_ongans. 7. Use of erythropoietin for
the manufacture of a nedical conposition for protecting transplanted organs
agai nst reperfusion danage during transplantation. 8. Use of erythropoietin
for the manufacture of a nedical com%$%n for pronoting survival of
transpl anted organs in a recipient.

1. A composition for protecting transplanted organs,
comprising erythropoietin as an active ingredient.

2. A composition for promoting survival of transplanted
organs, comprising erythropoietin as an active ingredient.

3. A composition for preserving organs for transplant,
comprising erythropoietin as an active ingredient.

4. The composition of any one of claims 1 to 3 wherein the
erythropoietin is desialylated erythropoietin.

5. A method for protecting transplanted organs against
reperfusion damage during transplantation, which comprises the
step of directly administering a composition comprising
erythropoietin as an active ingredient to the transplanted
organs.

6. A method for promoting survival of transplanted organs in
a recipient, which comprises the step of directly
administering a composition comprising erythropoietin as an
active ingredient to the transplanted organs.

7. Use of erythropoietin for the manufacture of a medical
composition for protecting transplanted organs against
reperfusion damage during transplantation.

8. Use of erythropoietin for the manufacture of a medical
composition for promoting survival of transplanted organs in a

recipient.





