- 1 - SPECI FI CATI ON PROTECTI VE AGENTS FOR TRANSPLANTED ORGANS

TECHNI CAL FI ELD [0001] The present invention relates to novel
conpositions for protecting transplanted organs, especially
conpositions having a survival -pronoting effect on transpl anted
organs. BACKGROUND ART [ 0002] Eryt hropoi etin (hereinafter sonetines
referred to as EPO) is an acidic glycoprptein hornone which pronotes
differentiation and proliferation of erythroid progenitor cells, and
mai nl y produced by the kidney. EPC%ﬁ%é@g&éhﬁ¥aﬁ:ral role in

mai nt ai ni ng erythrocyte honmeostasis 1n vivo, and it is clinically
used for the treat meriroaicaR9R RGERFS PFGR BRKSINIRE! BREXRS
managenent. [0003]It has been known that EPO functions not only as a
henmat opoi etic factor but also to inhibit apoptosis or protect tissues
in nerve cells, nyocardial cells, renal proximl tubular epithelial
cells, etcTECHWNGAI(RLEIAB02-4806, 2003, etc.). Such two functions of
EPO are attributed to two different signal transduction pathways

t hrough whieBCEPO ackhe pRgsentpinyention FHAYes dist aoviednodinpesstions
i nduces henuat opoi esi s, through the intracellular JAK2 signal
transduct i OAT pRENYREELINEh eSOl 3Rt e 0T B Br RFRAS IR IJY SAMpPELtions

t d : t PcR),_h ,_ it ind
ant 1 - apopt BETERSre GRi ErADGn PR Hi PEESTT it AR A2 g Sans.
transductigﬂFﬁgﬁéwﬁalﬁﬂQWAS 101: 14907-14912, 2004). 10004]In recent
ant ope

organ transp rations, organs for - 2 - transplant extracted
from donor $06@5 t he ﬂﬁﬁ&éﬂo&%&@h%ﬁe?@fﬁ&ﬂé’f‘.%cﬁr[e%i%iel%r edebPleqa to as

several mnutes to several tens of hours before transplantation w

bl ood f| OWEBDPpPPE Card ki1 cOXNFEBpSUPRLY NoFndHeathifldnowrbineehem a) .
Thus, transplanted organs may be norphologically or functionally
damaged whéhfHtoadt fdtown mandhervildfispatideddrgathricdidr progengtoby
transpl antation (during reperfusion), if storage conditions such as
storage tefpitat (A graimlys ereduced BY the dridnay .noEPQpplayy iaitegntral
chosen or if_a |ong period is required before transplantation. o
[ 0005] Knowho Pt ot dfa it adddmss eFgEhEPoRED | BemeRs isdandn NdVQdeand it is

i nob | fonj ' iyat i W2004/ 022545
AT dor SRRHGRS Peins SEB SEERORERE h LS BngenF e papf est-
derivativegpLdPA KO0 %@%%u etc. [0006] However, the protective
ef fect of é%o on transplTanted organs has not been known. Nor

protectiverageni forrd rmanspednt RHoRh IBRASE EMD NEirtSonY Viak- emg%é ng
ef fect has been known. Non-patent docunment 1: PNAS 100: 4802-4306,

2003. Non- pahendpatoctine facZorPHAS d0de A4 900hii%] ZpoRd4isPateptotect

docunent 1: W2004/022545. Patent docunent 2: JPA 2005-350363. Patent

docunment 3tigPre006-1830864ells, myocardial cells, renal proximal
tubular epithelial cells, etc. (PANS 100: 4802-4806, 2003,
etc.). Such two functions of EPO are attributed to two
different slgnal transduction pathways through which EPQ acts.
When EPO acts on EPO receptor homodimers, it induces
hematopoiesis through the intracellular JAKZ signal
transduction pathway. When EPO acts on heterodimers of an EPO
receptor and a common 8 receptor (BcR), 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



DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON

[ 0007] The present invention ains to provide novel conpositions for
protecting transplanted organs, especially conpositions having a
survival -pronoting effect on - 3 - transplanted organs. MEANS FOR
SOLVI NG THE PROBLEMS [0008] As a result of close studies to attain the
above object, we acconplished the presenj invention on the basis of
the finding that erythropoietin has a protective effect on

transpl anted_or especi al y a survival -pro tin ef fect on
transplantgﬁaﬁ? %&%ﬂﬁ 599°rﬁh§g réﬁ%& 93t &ansplant
provi des t Q S|t|on far protec

t ranspl ant gg %rgaﬁ%\é neg%errps‘ffiosrleﬁig yfﬁrsggi? u?elde')o aVan Cttl pe of

i ngredi ent hours befddd FH&ANRAQRIHAL angitﬂrﬁi%%drﬁhéyrﬁféﬁJdo and no

transpl anted organs, conprising EPO as an active 1 ngredi

(3) A conpesiféRNshPp1Presemliddd eneansisehehiANSPaRL, €OAREDSANIL
EPO as an active ingredient. (4) The conp05|t|on as defined in

any one of ofdang andB)bevhermitiolidyd cBPOyi 6r desnet Vdipd 16dy eayddaeapahehi n.
(5) A nethod for protecting transplanted organs agai nst reperfusion
damage dur PAgodr&hepl antie dmansplentednprises theatepred dyrectly
adninistering a conE05|t|on conprising erythropoietin as an active
i ngredi ent tFBmFHJea r2qn dftiedngr gergriusion). (¥ storageogopditions

pronoting surV|vaI of transpl anted or ans in eci pient, which
bonpri ses PHED ST 591?%&%%? MRP TR R Fe?m@elavacfoﬁt%sﬁ%u&&oeoﬂaﬁ. 8phg
er yt hr OpOI SEF ?ﬁ]?lgpe sén tQ)heq.l egt 58 t erlcgd?lr!lssol anj ire%r gagore

(7) Use of opol nanu

conp03|t|ogrggg fgﬁ%é*&dﬂm]transplanted organs against - 4 -
reper fusion danage during transpl antation.

[0005] Known protective agents for transplanted organs
include amincbenzenesulfonic acid derivatives (W02004/022545),
4-trifivoromethyl-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: 149%07-149%912, 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



(8) Use of erythropoietin for the manufacture of a nedical
conposition for pronoting survival of transplanted organs in a
reci pi ent. ADVANTAGES OF THE | NVENTI ON [ 0010] As shown in the exanple
bel ow, the conpositions of the present invention exhibit a protective
effect on transplanted organs agai nst reperfusion danage during
transpl antation, and a survival -pronoting effect on transpl anted
organs in a recipient. These effects of the conpositions of the

present inyeRhikpRagidabSredrial ned by directly administering EPO to
organs to be transpl anted. Especially, excellent effects could be

observed wEhngsirak o TH® O] Eropremg al so be expected to protect
transpl anted organs and pronote their survival after transplantation
by using themmasd conkbosatrenslif af preser yitudies gamsatfiorid ries phakt.
BRI EF DESCRI PTI ON OF THE DRAW NG [ 0012] Figure 1 represents graphs
showi ng t hebaget ageée napdemp bisHesl [thel prefanth ifneént bin \drevghef baséd of
m® in transplanted ovaries and the survival rate relative to the
nunber of ft8EI fiPesre nththreeehroreletinrahapl ankzeiertive sfifestapa
shown as n%an val ue standard devi ation. Asterjsks (ég nean

si gni fi cant*GPFPLFRRLE Pedditn AWETRLUY gRofpEvIval promptng effigct on
MOST PREFE THE | NVENTI ON [ 0013] Eryt hropoi etin The
eryt hr opoi € |E§Ese éﬁfagé%égésent invention can be - 5 - any
eryt hr opoi et but hisghl P Li =Y re
speci fical F?bprggmal igélgéE%dg}me%&ﬁeg?%l ¥)§Qﬁ%{ﬁ ng’q%?%?%ﬁ ?akl%vgt((:itei%vittﬁg
substanti akkbyilbdengi cal to that of human EPO. [0014] The
erythropoietin used in the present invention can be those prepared by
any process, in¢Lyudhnogompgsitivat oal plrotaot BRO farkndp lech fadd mrgans,
human- deri ved extracts (JPB HEl 1-38800, etc.), or human EPO

r econbi nanCPPPPi8dg e@icY thionwiating dE20) cas| an &t s cliignestientovary
cells (CHO ceIIs% Cl127 cells, COS cells, nyeloma cells, BHK cells,

i nsect cells or {£he®| FREPRFEION 9%t PHORABING PR Bty BUIQT jtagnsplanted

various nethods. The erythropqietin used . in the present invention is
pr ef er abl y °F&8Bfibi ﬁ?i'ﬂ??ijlsqu% e ds SPeFEF;B‘FyP’Eﬁ/P‘?fSJr‘ﬂ& ‘manmmal i an
cells (especi al - : 1-44 , bs
ct ol “Mture, P OERI b Bt pretbetig ol T RAEo1EEE.
obt ai ned epyhBEORPAGIEFO NBY AR 18R e2hPedfilr Sequence identical to
that of naturally derived EPO or may contain a del etion,

substitution, addjtTee esmpddieridiDdisl deathead Of ONE &e BH g 19NILRO ( 3)
acids in the amno acid sequence so far as it has simlar biological
activity tehekmainothediR® aid WeddralyddtERCerphhnopaie dirdel et i on,
substitution, addition or other nodification can be perforned by

met hods known t 65¢ Wysieethed |far inFotieetang. transpkantd® ongansi wepnete
functional&y conparable to EPO can be prepared by those skilled in
the art byTPREFHEBLO MR HFIDG FTFRFPARRBAL IR 0 BRI comprises the
appropriate.via site-directed mutagenesis (Gotoh,, T. et al.. (,1995)
Gone 152, 575p59E: Aoty A LICdRS R SRRbOTbEn TR B yio!

100, 468-5Q0++KrapBiet & &l -adti¥®%hngrefisnt 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 erythropeoietin as an
-active ingredient to the transplanted organs.

(7) Use of erythropoietin for the manufacture of a

medical composition for protecting transplanted organs against



Nucl eic Acids Res. 12, 9441-9456; Kramer, W and Fritz, HJ. (1987)

Met hods 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.

Generally, an amino acid residue is preferably substituted by another

am no acid residue in which the propertygof the am no acid side chain

is conserved. For exanple, the properties of amno acid side chains

i ncl ude hy i ! ids LA J. L F..P. WY, V),

hydr ophi | i %reg%gﬁggg‘éﬁgég‘&?gD?“F\’r,“gc,“r—insé,lggtaﬁ"ﬁk; s, T), anino

aci ds havi ng al i ghaji } f,!c’}?é (G , ] i ds

havi ng hydr oxyl -(gzn?'é;én‘?ﬁg‘%. e dct?]bali(egésld?g,o}'[fh?{) '{na%%%%ﬁ%?gjs@%avi ng

sul fur-conmadicRd sbRifosheias £dz PMomc¥TnG0sae! dvalavs Ner G IRRHeAL e-

and am de-containing side chains (D, N, E, Q, am no acids having

base- cont amigagssideachacisidi}, . K, H), and am no aci ds having

aromati c-containing side chains (H F, Y, W (exanples shown by

one- | et t er ABNANBAGES OB 0TS IWYBNTIQ¥ar ent heses). It has al ready been

known that pol ypeptides having an am no acid sequence nodified by

del eting, 4881Rd andP8rshewrtin dihe$XeHOLler bAbPE. abthd A irtdsingues

retain their biol ogi cal activity (NMark, D.F. et al., Proc. Natl.

Acad. Sci. "OSAPFE§83y H1venihon B%éﬁl,blfol‘? BrotgPiive &fedt M Nucleic

Aci ds Resear 1 6487- 6500;. \\n A .e | ., Science 224,

131 1933, DSPBRARATREFaF YA St depersisiSh Frnaoshiiig P2 g

(1982) 79, 640850443411 600 161 E U QAW CLSNQLs FEQ ARCL ANy her

protein can al so be used as the erythropoietin used 1n the present

invention. thdsisplantelCbRgakaniben APty TRe S bfSA4ENDH A RYDNA

- 7 - encoding EPO in-frane with the DNA encodi ng anot her protein,

i nserting tchampbsgaiong §f othuetpiedentalin®eptessi oan VIeet @t Aitkd by

expressing it in a host. The another to be fused to erythropoietin in

t he presendireesdyi atminiseropeEHG dal lopganai tedbe [ O0AOeartiedal | y

modi fi ed EPO can al so be used as the erythropoietin used in the

present i nFEREFCIALLEXaRPFRLLINT PR T IGPURIdIPE esePvRrAnWitleasialoEPO.

exanpl e, EP mc nodi fied wi th pol yethyl ene glycol, etc.

(U050) 1287408580, “ohYyIMRb S n i @BBRGHEf Lol PooTReT riiarqa i ted

pol yet hyl e C ; js t h.as

an i nor gani%%g%bgoglagnﬁ %gné%iﬁ%g%}]%:pes%%wﬁ\%? t §%1t%9 B%&%e?%&p%o%%g’] Il:3§0

derivativegsqag &hef bS S 1dis Sopt B&:@@g&:@i@ Sfqddle fesent

invention. As used herein, EPO derivative refers to ECIBO containing a

modi fi ed arirdaspeedtin the EPO nol ecule or to EPO containing a

nodi fi ed carbohydrate chain in the EPO nol ecul e. [0019] Modi fi cations

of car bohy®BRAEE ORSCRIPT PONERDY MHR ORAENGNCc| ude additi on,

substitution, deletion and the |ike of carbohydrate chains. Preferred

car bohydr atl®048di f i cBigans 1 nrepkegandise wrapheeARPURNY N cRVeRaAgst | on

of sialic acids in_EPO nol ecul es. [0020] Nornal |y, both of EPO

produced by¥REEBEnSAtliGt Rl ineat (L EPHLEEr PFel- §4 I ulfne are

obt ai ned as_EPO gonpositions_ containing variouys_EPO npl ecul es hayi ng

i frerent GEPBSRYGPICE SYPHLTTrEL o TRINOSPLoToLe o TH BT Gee The

attached t E y £RPO Skt on the
QuiderEBP E’Bifgb'iéé if cf\fasni'%ié pEeHpa H:%quﬁlé‘gf?ﬁ 3 %%are.

speci fic EPO nol ecul es, but nornma sialic - 8 -
attached t @e@n@ tEPRrBDER6W Cas [Rsdilvd13{ead HER@ahasiral @EFO tEaR. be
prepared by renoving these sialic acids. The nunber of sialic acids
renmoved by adeerakikatl *dnmean nat grsipicidnitc dlilf¥ekenité eble twaeh alte Heddti C
acids may be renoved, or 1, 2, 3, 4, 5 6, 7, 8, 9, 10, 11, 12, 13 or
14 sialic @coupsmiy:bp £ePo®¥®H. Preferred asial oEPOin the present
invention has 10 or less, nore preferably 5 or |ess, nost preferably

2 or |ess SHE MPSIACFREFBRRER QRIMENTSEPS FHEcENVENTI®N shoul d be
[0013] Erythropoietin

The exrythropoietin used in the present invention can be



met hods known to those skilled in the art, e.g., by treating EPOw th
an enzyme such as sialidase. Sialidases are conmmercially avail able
(JPA 2005-507426, Nobuo Imai et al., Eur. J. Biochem 194, 457-462
(1990), etc.). G ycosyl at ed EPO can "al so be used as the
erythropoietin used in the present invention, including EPO anal ogs
such as NESP (Novel Erythropoietin Stipukating Protein: described in
W85/ 02610, W91/05867, W95/ 05465, etc.), i.e., glycosylated EPO

T
Fosi ducs mBSTTTE are: hot T B eily M b R BB,

glutam c aghgind ¥R LADAL1 S ivityd subSRARPSAT{ P aentical Ho€ that of

conpositions of "the present 1nvention can contal’n suspendi ng agents,
sol ubili zengmagt@do| i zers, isotonizing agents, preservatives,
adsorption inhibitors, surfactants, diluents, excipients, pH

modi fi ers, [80b4 hi ng Blge sy ttdfodles i nsuk&dr i orticiprrexpmtedusiengion can
agents, antioxidants, etc., as appropriate. [0024] Exanpl es of

suspendi ngbagthese | predpriee drdthdnvebhokcese, Potadinmtes BQ, natural
hydroxyethﬁlcellulose, gum acaci a, gum tragacanth powder, sodi um

car boxymet AyRaR| FOP Rer i Sarst hyMeReds5Eiped % ot sauridiBe HEt c.
0025] Sol ubi Lj i nclud | hyl d d il .
bol yoor bat &-3B600T cHf ni's 9 R S0 BEPOBRpRIR G ors Ctnd 4 B coli.
| t , i f at i t , t
10026] &t ab P B OFEE P AR rlnsfs®' blaRl) EoPLEN QS 'S | €127

sodi um sul tei s SEES UM HS ASidiidnty RuSs, [ BAR EEEI4 Al ih AN R8G5
can al so be included as stabilizers (e.g., JPA HEI “10-18248T, etc.f.

Ani no aci dghadieke agnstabidd i dnacliddeat e@fp@i MeRuvaidugal ts
t hereof such as sodium salts, potassiumsalts, hydrochlorides, etc.

Am no aci dsethndbe ddce@dryltbmepoledsn ausabhhimatheoprebentoiavenbien is
Am no aci ds added as stabilizers are not specifically limted, but
preferred amehoraklysreeenidwntdycipreparedpt ppekerasler ibe usgingt ani c
acid, arginine, histidine and |ysine. g0028 Isotonizinq}a ents

i ncl ude e. §ammpliamnFebls KRAFIIALLYLCHO celly) (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 EPO
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 naturaily derived EPO. 2Amino 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 tc EPO can be prepared by those
skilled in the art by introducing an amino acid variation into
EPQO 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)



[ 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 bum n,

| ecithin, dextran, ethylene oxide/propyl ene oxide copol yners,

hydr oxypr opyl cel | ul ose, nethyl cel | ul ose, pol yoxyethyl ene hardened
castor oil, polyethylene glycol, etc. [-083%] Typical exanples of
surfactants include: noni oni ¢ surfactants, e.g., sorbitan fatty

acid ester%@a@aﬁc&agbksén TPNCSAPI M S, KSARRIL . ”ﬁﬁ'&'ﬁi"{@é EH.J.
sorbitan nonopal mtate; glycerin fatty aci'd esters such as glycerin

nmonocapryl ats gl MethoasMenegMblst 868, Py N KRRt ear at.e;(1985) Proc.
pol yglycerin fatty acid esters such as decaglyceryl nonost ear at e,

decagl ycer Watdi.staeadat 8cidevsyl y&Er ydsarwegl;i Kahkale{ 1988 y Myeidid ene
sorbitan fatty acid esters such as pol yoxyet hyl ene sorbitan

nmonol aur at é&nzwiolox pét hizf 6he2 3@6 bi arare e dlechhdgupsl y dmjigtch dcdde
sorbitan nonostearate, polyoxyethylene sorbitan nonopal mtate,

pol yoxyet hWaéﬁ@té@P& f“&ﬁ PKF%I RREE PonpdiaFrer hyFerrr aloithi tagh amino acid

tristearate et h | ene, sorbitol, fatty_ acid esters such as

pol yoxyet hﬁ%ﬁé Frezah t%%ﬁsavetut&ay PExFBPRYPENRERY K¢

t etraol eat 0X et I n I cerl fat aC| d. esters sugc .
pol yoxyet heﬁ‘ e%gi yéemg?{ ﬁmﬁ%gt ar%ﬁr #éet h ahe gﬁ/ o?l‘?at(f‘snalé"c'rlé

esters SUC*bcﬁm%e‘%%'édet hyd £ NG GO t%sbeaﬁ,éiﬁle q{dﬁﬂc%e s%éy'

ethers such as pol yoxyet hyl'ene Tauryl &ther; ?yoxyet yl ene

pol yoxypr opsHzEes ah&lhdath§&§o§ﬂ6®1@&mﬂﬁh¥Q%ﬁﬁkhxben@ L, M, F, P, W, Y,
pol yoxypropyl ene gl ycol ether, polyoxyethyl ene polyoxypropylene ‘
propyl ether), hydrppkyetbyheiwo podiydx R0y &neCcetylQetdhpryd, K, s, T),
pol yoxyet hyl ene al kyl phenyl ethers such as pol yoxyet hyl ene nonyl
phenyl et h@“irmlapéﬂyehhyﬂEGeammﬁetd gt ghadnbs (Such, a6, L, I, P},
pol yoxyet hyl ene castor_oil, po xyet hyl ene hardened castor oil

(pol yoxyet e asjdsol éﬁé%l%dh%%’é‘?%\fl“diqn)talﬁ‘épwﬁyé? hghekes beesviax ¥) -
derivatives such as o ne sorbitol | ypxyet hyl ene
| anol i n der‘ﬂfd‘{l \?é’&d% % gp% i/% e‘fmaé'ﬂénﬂaﬁgﬁf‘nmﬁg? Q i &fgno
fatty acid t e

whi oh has L IEBnsH RS, BArBRSRNEL BAE SRt R 5o AL A8 R EE T
having a Cho- 18, a,tj) ylanavh%uac&aghhaélﬁedbm%ﬁ@aﬁ%fgafsadeseﬂhuﬁls. (R, K,
| auryl sul fate,” sodiumol eyl sul fate; polyoxyethylené al kyl

sul fates hay ngmﬂn afM abage:ies Nydeney Qxddit ti-eontabRingf s Lad cﬁﬂﬁ.rﬁb (H,
010-18 al kyl group such as sodi um pol yoxyet hyl ene | auryl sulfate;

al kyl sul f ducti m)c (agaupa2es eshowat tlsy had-1lg taeC8ahdnal &gid gredes stidhin
as sodium | auryl sul fosucci nate; and natural surfactants, e.g.

| ecithin, @%%@%holl‘blw aslmﬂaﬂgopnesphmmﬂayatsmimpudes

sphi ngorryel in; sucrose fatty acid esters of Cl2-18 fatty, acids.

For mul at i oGS & Wéggnﬁciﬂv%?ﬂ?wecﬂ?dé&ﬁﬁél RYofeleFingr eadfing

t hese surfactants | nation. Preferred.surfactants

pol yoxyet hyéfré e sSThr %if‘?ymé%l U S5 SMhen 258 PB?%%?%%ltIée%m
40, 60 or 8!91e3ﬁsﬁﬁ|] l%lglj.}éaﬁogﬁ§9{r?@§e?l\dgﬂ{ angl }80 eﬂoﬁlyoxﬁro OE5) Acad.

pol yoxypropyl ene glycdl s such as pol oxaners uronic F-6

are al so prafser neg (10633] Sul f g6 2004 64 nlﬂ&lreedum Dy egsmishj ngl ude
e.g., sulfhydryl-containing corrpounds such as N acetyl cysteine,

N acet yl hormbyistiel AeidshResearciac{1d81 hiladi @gl4apoeks500; d2ng, A. et al.,
t hi oet hanol am ne, thioglycerol, thiosorbitol, thioglycolic acid and
sal ts t her éstiennedizarh. t Atdinl £ 32 e, Dyl hadiehiMarerland. t Bi oafk kahoi Proc.

acids having 1 to 7 carbon atons. %2)2334 Ant i oxi dants include e.g.,
eryt hor bi ¢ M, ARadut yrhydPekyfb? AP pdrdryani sol e,

a-tocophero coph rol, acetate ascorbic acid and sal{s,thereof,
hocorbyl IR o o FupiaBCRFRbFinT OF HHD gk raREBRE BTPEELh SOt e
be used as the erythropoietin used in the present invention.

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



- 13 - donor with a conposition of interest before transplantation or
using a sponge or the like soaked with it as described in the exanple
bel ow. They can al so be used as preservative solutions before

transpl antation. Additives that can be contained in the preservative
sol utions include physiologically acceptable buffers such as
physi ol ogi cal saline, phosphate-bufferedyphysiol ogical saline and
citrate buffer and isotonic solutions. The conpositions can al so be
used i n conpi don_with c t (Yo) [ .inica sed .far

br eservi ng eRotbey ab fac kil b BR ol bl BNRefih g SR SR "o

sol uti on. %%Enb()@ﬁz} ﬁéﬁqﬂ.@n ]ﬁrﬁﬂ(&mi%tgf aﬁdgiiﬂjf"é%éﬂﬁ Gfk OIngQd

and asi al oEPO during heterol ogous transplantation o rozen-t hawe

dog ovari esxplkksBingOse in a hdés¥ EPPhk shevBet hed wheamddazen-t haved
dog ovaries were heterol ogously transplanted into ovari an bursae of
NOD- SCI D mieawthirbeodeginvani tise spredardd invehthoghifr eetiensscifiitcaiQdpo
of prinordial follicles died before revascul arization after

t ranspl ant dtimdifedand honol ogous transplantation tests in dogs al so
show that prinordial follicles and other follicles tended to decrease
in dog ovarli®®d7ds coffBarésaity Mekkicias EFnSpRaAtaei ba. used3s] THhes,
EPO and asialogPC)mere to icalhﬁ adm ni stered to evaluate their

i nhi bi t or y BRECPRAGEFRstS e het Ut REESER L APHERELEP - f SiMEMELES Ph
dog ovarie ft.er .transplantation.. terials_an ds The
ovaries fr gzrlﬁ%gtlﬁfi rlr%Xt ﬁ?gf dl%‘?)lgég(/se3 rlen(cfz‘Lzuc‘)%;ég n?‘fj ﬁa\%ﬁm%g%l [Teéﬁifiemlcally
transplant%@di%ﬁ%dOMQEhaﬂo?ﬁé§ﬁ§ﬁéﬂe|&¥9b§§t EEE?-(%B§0/12%?4 etc.):
freezing/thaw ng procedures” were performed according to the met hod of
M gi shi ma Qionalglyé%gﬂ__éhéﬁaEfO e&h&ﬁi-’oa;&ly%oﬁ&@&@d wOOR yethylene
68(3):881-7), and ovarian transplantation was perfornmed according to
t he net hod gifyclodhi gitow; eandl EP¢ | sdrijugared €b al compoledroekiDas an006
Apr; 52(2):293-9). (2.1) Freezing procedure Dog ovarian tissue
was m nced liner@anig am ordasigmeemmd.wei. gh , weisanimeBbad ¢te.1 M
DVSO at room tenperature for about 60 seconds and then placed in a
cryot ube cdf3di®di ng BPPaderivatitabsEarafdsehet dsedvwas led on ice
for 5 mnutes. After 95 4 of DAP 213 precooled on jce was added, th
b was cEORSHTGROFEETRoPE S® RASRE A A PRELSBA 1R RFERiAFAR CHo5en

(2.2) Thaw . u The t re . i qui s
ni trogen, 5%%19%%§? %I ?Eaeﬁoin ﬁ%gﬁh%%iﬁgsggﬁggé%%§%1%ﬁﬁ“%%5”FU%8
was al | owedHe0 ppband) 8bul 805t BAPEF AR afi 8 n§0aSREANFPea ToaidthdtAR e
was added 900 id of 0.25 M sucrose prewarned at 37C and the
suspensi on dgaSnquinCkhy Bbormetdedyrad | d pipetting and washed with FB
five times. [0039] A part of the extracted dog ovaries were fixed in
10% f or mal iIMOL® Ipr epMpéipieat iams plartardwhydantei shatnsahplEED (2. 3)
Transpl ant ati on net hod M ce (n=9) were anesthetized by

i ntraperit giwdgicud@ni Arsinge| addbtienianbstizngirnendehet o sand dikien
was i ncised to draw out the ovaries. An_incision was nade in the fat

on the | ateride Sfd&agPoBEERabS af52IRF 1 eRBTECFRRI PATRPIAEAFS n t he

ovartan bu%%%ifh%%%kggsaiga£ﬁetﬁ%égghlwadge%QQOn include deletion of

sialiec acids in EPO molecules.

[0020] Normally, both of EPO produced by recombinant animal
cells and EPC 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



- 15 - flow to a dog ovarian xenograft after transplantation, and the
frozen-thawed dog ovarian tissue was placed there (in the ovarian
bursa). A henostatic sponge (hereinafter referred to as spongel) :
soaked with 400 U kg of EPO (n=3) or asial oEPO (n=3) was al so pl aced
in the ovarian bursa. As a control, a spongel soaked with an

equi val ent anount of physiological salkng was placed in the ovarian
bursa. [0040] After 4 weeks, the transplanted ovaries were renoved and

fixed in 1% Lenasl {5 &R ﬁp@ln&plt&dufeo Hee Si 1 i 1% d 098 hak 1 WhbBpb e

pre-transplant ovarian tissue sanples. (2.4) Preparation of sections
and follickananal ysbpared bfotdndliesy tth@bevgsabia EONd ] N@HcaARuANER of
(oocyte) with a nucleus were counted according to the classification

of Cktay etsiallic(@kidy remdved .hy BlesliaRgpatton 1995ndgspddi()cally
295-301) as follows. [0041] Prinordial represents follicles containing
an oocyte pamitsflyand ebhpsbrbly anikpadvabed ropovgdanonsl. 2. 3, 4, 5,
pr egr anul osa ceI | s; Early primary represents follicles in which at

| east one &F t'ne® pr%gré?lulg%a Yol 1S wacdftesdslirmasideiiay ged)removed.

Primary repre entsfolll ich all ranulosac | I's show

enl ar genen 3%8r559| AT A %}?{%% % PIEFel aﬁﬁ?%@‘él%el?ass 10 or less,
Transiti onﬁll‘:)re Bg__gfs_ggtéllfroé Iélclleessscontoal nj ngfgg JL_)cyi e £gnca sul, %

by 1-2 | ayer "of urmar- gr anul osa ‘cel F PBreantt I epr ese &t

follicles geapa awgcﬁ@d%y&ﬁe AR RLSH byItI’@ri%utlr&a%e nt>?¥ﬁ[l .

granul osa cells wth no antrumformation; Antral represents

cont ai ni Ng tA8 AGRKEE EACANSLY AlAM dy u¥REe 1hheRe prayeis ffveaiadyl ega
cells with antrumformation. - 16 - (2.4.1) Pre-transplant ovarian
tissue theTanmetrags Uurushenmp| s By enolecdlskyceetetied andinche nunber
of follicles in the ten tissue sanples was counted. The nunber of
follicles icompogitiprsof TR0 aReragednuneeerof isi@mlic adidisdpetr wmoberwie
0. 64 mm®, containi.ng the highest nunber of follicles in each of the
sel ect ed tiC88ukes§ Pé@lmg%u?ﬁféwdﬁ fngwpotal these oskileleds igf the art
Vi ew) . Thlz ? ﬁ‘ﬁg S _Lgeco ded as the nunber of follicles before

t ranspl ant £ o % ' 25 St4anspl ant ed ovarian tissue Five

secti ons_ wai,59qUensi al Ly PIERATAS (Gl 131 bkBSYCC oL TRIL LAY 85K -

The di stance%éet ween Sec ns was
follicles iatRodkl th6wRf t&0Phddndiydicdmehetnel aft; & §i ellﬂr ctfre\éltewg

of 0.64 m®, containing the highest nunber of follicles in each
section wagpoowdtRdafi ensyhotselciofas disakdasel \Gemiadsdks Besul ts The
results are shown in Table 1 and Figure 1. - 17 - [ 00 4 2 |Table 1

Experi nment glomdegcouaty eavaibabhlexpla 2006ab50/126, Nebwmtimal ¢t al.,
prepubertal m niature dachshund 11-week-old NOD-SCID m ce, n=9
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
WOB5/02610, W0O91/05867, W095/05465, etc.), i.e., lecosylated
EPO having N-terminal sialic acid residues.
[0022] Modifications of amino acids in EPO molecules
include carbamylation, biotinylation, amidination, acetylatioen,
guanidinylation, etc.

[0023] Amino acid residues modified are not limited and

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



Test group Mouse ID Prinordial Early primary Primary Transitional
Preantsal Antral Total Average nunber of follicles before
transplantation 14.8 3.3 4.1 3.6 0.8 0.0

Compositions

The compositions of the present invention can contain
suspending‘agents, solubilizers, stabilizers, isotonizing
agents, preservatives, adsorption inhibitors, surfactants,
diluents, excipients, pH modifiers, soothing agents, buffers,
sulfur-containing reducing agents, antioxidants, etc., as
appropriate.

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

[0025] Sclubilizers include polyvoxyethylene hardened castor
oil, Polysorbate 80, nicotinic acid amide, polyoxvethylene
sorbitan monclaurate, 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 alsc be included as
stabilizers (e.g., JPA HEI 10-182481, etc.). Amino acids
added as stabilizers include free aminc acids and saltse
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.



26.6 Untreated ML 0.6 4.1 0.8 24.2 0.4 9.8 0.0 0.00.00.00.01.8
6.8 M2 0.00.00.26.1
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[0029] Preservatives include e.g., methyl paraoxybenzoate,

ethyl paraoxybenzoate, sorbic acid, phenol, cresol,
chlorocresol, etc.
[00301] Adsorption inhibitors include e.g., human serum
albumin, lecithin, dextran, ethylene oxide/propylene oxide
copolymers, hydroxypropylcellulose, methylcellulose,
polyoxyethylene hardened castor oil, polyethylene glycol, etc.
fo031] Typical examples of surfactants include:

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 monclaurate, polyoxyethylene
scrbitan monooleate, polyoxyethylene sorbitan monostearate,
polyoxyethylene sorbitan monopalmitate, polyoxyethylene
sorbitan tricleate, polyoxyethylene sorbitan tristearate;
pelyoxyethylene 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 polyvoxypropylene propyl ether,
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polyoxyethylene polyoxypropylene cetyl ether; polyoxyethylene
alkyl phenyl ethers such as polyoxyethylene nonyl phenyl
ether; polyoxyethylene hardened castof oils such as
polyoxyethylene castor oil, polyoxyethylene hardened castor
oil (polyoxyethylene hydrogenated castor oil); polyoxyethylene
beeswax derivatives such as polyoxyethylene sorbitol beeswax;
-polyoxyethylene lanolin derivatives such as polyoxyethylene
lanolin; polyoxyethylene fatty acid amides such as
polyoxyethylene stearic acid amide, each of which has an HLB
of 6-18; anionic surfactants, e.g., alkyl sulfates having a
Cl0-18 alkyl group such as sodium cetyl sulfate, sodium lauryl
sulfate, sodium oleyl sulfate:‘polyoxyethylene alkyl ether
sulfates having an average 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.qg., lecithin, glycerophospholiplds;
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, thicdiglycol,



0.4 1.5 EPOM 0.0 0.0 0.0 0.0 0.0 0.0 0.00.00.00.00.00.00.0
M 0.8 5.4 1.0
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thicethanolamine, thioglycerol, thiosorbitol, thioglycolic
acid and salts thereof, sodium thiosulfate, glutathione, and
thicalkanoic acids having 1 to 7 cérbon atoms.

[0033] Antioxidants include e.g., erythorbic acid,
dibutylhydroxytcluene, butylhydroxyanisole, o-tocopherol,
tocopherol acetate, L-ascorbic acid and salts thereof,
L-ascorbyl palmitate, L-ascorbyl stearate, sodium bisulfite,
sodium sulfite, triamyl gallate, propyl gallate or chelating
agents such as disodium ethylenediamine tetraacetate (EDTA),
sodium pyrophosphate and sodium metaphosphate.

[0034] Other'components commenly added may also be
contained, e.g., inorganic salis 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 welght,
preferably 100 to 600 U/kg weight.

[0036] - The erythropeietin-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 composition of interest before transplantation or
using a sponge or the like scaked with it as described in the
example below. They can also be used as preservative solutions
before transplantation. Additives that can be contained in the
preservative solutions include physiologically acceptable
buffers such as physiological saline, phosphate-buffered
physiological saline and citrate buffer and isotonic solutions.
The compositions can also be used in combination with
conventional solutions clinically used for preserving organs
for tramsplant such as Euro-Collins solution énd UW solution.
" EXAMPLE
{o037] Example 1: Effects of administration of EPO and
asialoEPO during heterologous transplantation of frozen-thawed
dog ovaries
{1l) 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 fregquency 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 hefore
transplantation.
[0038] Thus, EPO and asialoEPQO 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-o0ld dog were frozen-thawed and
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transplanted into ovarian bursae of NOD-SCID mice. The
freezing/thawing procedures were performed according to the
method of Migishima et al. (Migishima F et al., Biol Reprod
2003 Mar; 68(3):881-7), and ovarian transplantation was
performed according to the method 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 minced into 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 ul of DAP 213 precocled on ice was added, the tube was
cooled on ice for 5 minutes and immersed in liquid nitrogen.

{2.2) Thawing procedure

The tube was removed from ligquid 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
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flow to a dog ovarian xenograft after transplantation, and the
frozen-thawed dog ovarian tissue was placed there {(in the
ovarian bursa). A hemostatic sponge (hereinafter referred to
as spongel) socaked with 400 U/kg of EPO (n=3) or asialcEPO
(n=3) was alsc placed in the ovarian bursa. As a control, a
spongel soaked with an eguivalent amount of physiological
saline was placed in the ovarian bursa.
[0040] After 4 weeks, the transplanted ovaries were removed
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

Folliéles that visibly contained an ovum (cocyte) 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 ococyte
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 whic¢h 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
ocoocyte encapsulated by more than 2 layers of granulosa cells

with antrum formation.



Test group Prinordial Early primary Primary Transitional Preantral
Antral Total Untreated 0.3 2.3 0.3 10.1 0.1

- 16 -~

(2.4.1) Pre-transplant ovarian tissue

Ten tissue samples were randomly selected and the number
of follicles in the ten tissue samples was counted. The number
of follicles in a circle of %200 um in diameter, i.e., a field
of view of 0.64 mm’, containing the highest number of
follicles in each of the selected tissue 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 ovérian tissue

Five sections were sequentially prepared for a tissue
specimen (a block). The distance between sections was 40 um to
50 um. The number of follicles in a circle of 900 um 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.



3.3 0.00.00.00.00.00.83.0EPO 0.4 2.7 0.515.20.37.30.00.0
0.00.00.01.2

- 1'] -
[0042] Table 1
Expetimental dog ovaries
fro?n-l g ovar 4-month-old prepubertal miniature dachshund
Experimental mice: 11-week-old NOD-SCID mice, n=9
ouse _ , , oy -
Tast group D Primordial Early primary Primary Transitional Preanfral Antral | Totad
Average number
of follicles before 14.8 3.3 4.4 36 0.8 0.0 | 268
transplantation :
M1 0.6 0.8 0.4 0.0 0.0 0.0 E 1.8
4.4 24.2 9.8 0.0 0.0 - |68
0.0 0.2 0.0 0.0 0.0 00 | 02
Untreated M2 :
nire 0.0 6.1 0.0 0.0 0.0 - o8
M3 04 0.0 0.0 0.0 0.0 0.0 | 04
2.7 0.0 0.0 0.0 0.0 - 115
M4 0.0 0.0 0.0 0.0 0.0 0.0 i 00
0.0 0.0 0.0 0.0 G.0 - 100
0.8 1.0 0.6 0.0 0.0 00 | 2
EPO M5. 3 24
5.4 30.3 14.6 0.0 0.0 - 1840
Mo ///
M7 1.2 1.4 0.2 0.2 0.0 00 | 30
8.1 42.4 4.9 5.6 0.0 - 1113
48 . 0. 0. 0 0 {102
asialoEPO = M8 56 - 00 0 0 0 : 0
31.1 169.7 0.0 0.0 0.0 - 1383
Ms 6.0 8.6 1.0 0.0 0.0 00 i 156
40.5 260.8 24.4 0.0 0.0 - 1588
Test group Primordial Early primary Primary Transitional Preantral  Antral §Tota|
0.3 . 03 0.1 0.0 0.0 00 : 08
Unireated :
2.3 10.1 3.3 0.0 0.0 - 1 3.0
0. 5 0.3 0. 0.0 0.0 i 1.2
EPO 4 Q o f 1
2.7 15.2 7.3 0.0 0.0 -+ 45
: 52 0.4 0.1 0.0 0 9.
asialoEPO 89 0 i s
26.6 157.6 9.8 1.9 0.0 - 1384

¥r Upper: Average number of follicles in a field of view of 0.64 am®.
Lower: Survival rate (%) relative lo the number of follicies 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



4.5 asial oEPO as 26.6 5.2 157.6 0.4 9.8 0.1 1.9 0.0 0.0 0.0 9.6 36.1
* Upper: Average nunber of follicles in a field of view of 0.64 Mn
2. Lower: Survival rate (% relative to the nunber of follicles in
ovari es before transpl antati on. -The average nunber of prinordial
follicles per 0.64 m® 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 - 18 -

post-transplantation in contrast to 14.8 before
transplantation, which means that especially the asialoEPO
group showed a significantly higher survival rate (27%) as
compared with the untreated group (2.3%}.

[0043] The survival rate of early pr;mary follicles was
15.2% in the EPO group and 157.6% in the asialoEPQ group in
contrast to 10.1% in the untreated group. This clearly
suggests that primordial follicles have partially grown into
early primary follicles especially in the asialoEPO group.
Moreover, it was found that especially the asialoEPQO 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.



post-transplantation in contrast to 14.8 before transpl antati on,

whi ch nmeans that especially the asial oEPO group showed a
significantly higher survival rate (27% as conpared with the
untreated group (2.3% . [0043] The surubval rate of early prinmary
follicles was 15.2% in the EPO group and 157.6%in the asial oEPO
group in contrast to 10.1%in the untreated group. This clearly
suggests that prinordial follicles Kah&Mpartially grown into early
primary follicles especially in the asianEPO group. Moreover, it was

found t hat GS?CI al}l! Yool sz&o%' 9&% gjélbiqﬁg § ﬂl%%y(:%?arf ollicles

hi gher surviyv rates ol primar nsi tiona

as corrpar%‘i‘?l\ﬁlsf:hr?wq}‘ﬁtl?’éa‘?aé@gﬁr‘5’6?&“9[ Gﬁﬂﬂimé‘:%%’ul‘ﬁ@mm the
denonst r at@washaicmdwimpirsseatarghhodpdEROinespeni aktivasingreER@tcouhd
be eff ectié/eil‘teaﬁgd aqulrmmé@e\aakooéhé heahksauRea0b44@aNspl ant ed
organs. - 19 - CLAIMS . A conposition for protecting
transpl ant ed organs agai nst reperfu5| on damage during

transpl antati ofr, wferceMRotHe o kPO RUTOHRIRDENTVEERL 1l thrppIsatER as
an acti veorqugsedtemirisand ¢sytthirbpeidtyinadni am siceied imyrichgent,

transpl an&reedfe%gm@ compomlc% ié &PEH%Qikt L& fiQk e PLOTRY kg survival
of transplanteg nprising erythropoietin as an active

i ngr edi ent=*RRePRY t%@aﬁﬁnpom tion is directly adninistered to the
transpl ant ed organs. 3. A composition for preserving organs
for transpl anty. compiebabsg Eiont BePRQAeebi-PiRs cdgadstiore tkagsRdinent
wherein the eryi ﬁ&bqo*esc geéé al,y 'a%E%S’%g{ng;EQ&ﬁro B €40, o1 the 4.

The conposition cl'a . oietTnis
desi al yl a?%’&%f’??’rﬁtdﬁoﬁﬁtﬁi‘?ﬁlaly ated ?rYFJEEORﬁleéH}t hropoi etin for the
manuf acture of a medi cal conposition for protecting transplanted

organs agai nsta repqueuab@ébgi&r_{ageoﬂwmmﬂ 1 ranspl ad.aliihofpe Wherein the

conposi t| mnihstere he t.r nspl ant ed organs.
6. Use of°" %?ﬁg%{oegcﬁe fyLﬁ B 1';éad-ﬁeanufrgc e s o% A nedi cal conposition

for pronoting survival of transpl anted organs in a recipient, wherein

the conpositian is Wer eftdyytacdnpoistier édr tithd hentfanspkant ed nesgasns .
7. The us& SQL%ﬂn&rogr&eamgzgetﬁﬁsmaﬁfaﬁ hy9RAL eld1nks
desi alyl at e thr opoi etin.

repe u lon damage during transplantation, wherein the

composition is directly administered to the transplanted organs.

6. Use of erythropoietin for the manufacture of a medical
composition for promoting survival of transplanted organs in a
recipient, wherein the composition is directly administered to

the transplanted organs.

7. The use of claim 5 or 6, wherein the erythropoietin is
desialylated erythropoietin.



