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WEA Z A& ZH o 9 3F A A Az o] Aol recombinant
erythropoietine] v X & of 3k

= 1 1 1 2 =12
UsH WA, BMFEL |G, AT Y
g atm o gee sl wstmal, e st o) s e o ekl
SRELEREELIEEL TR

= 1A AT FFAEAL AR E) H3e] A el B oIS Fo}. EPO (erythropoietiny: =3
£& FEsle AARIARIEA], FZdE AIAMEY] AEE 3= 75e] e Hew AR 9t o]¢
2 A= T A AaZo] AlAM 2] AbHS §-x=311, recombinant EPG A17A £ AFES A AA]7]7
el @ Aelzhe A Skt oW A AldEdo

T AAkA #73E 10% Q, 5% CQ, 85% N 7kag E3tste] A8l 2
wlekE S AAAZE 69 7 wioFatdeh d= Ao A EPCe} EPOR?| 3
3}eP & o] 43ke] dAElgl on, western blottA & o]§-3te] PARP2} pERK, pAKT, 18] 11 caspas&-2] 39|

R

e
S
¢

A AAata BN 3UZE AR R 18, AF 5 F 7dA EH:= 3179 dix] A erythro-
poietinz} erythropoietin receptal 3 == kAL W 22334 G whoz aJrzL?s}aiD} o] o] WA Ak
4 g7 o] v Aell A erythropoietirel 71 receptor] ¥ SV A vkl M EE A AAaks
73l 99 7 :=%3 F recombinant EP@ F-o3 A3} Al zApde] ]l PARP] Wl o] AA3HA F4313
ok A ZAP S weldte Az Als AY A2E Bldtual AKT ¢ ERK] QlAkehE Fralabslsd], AKT«I a
Abehe Z7lstgl o), ERKe] <lAbsh: wislbr) ¢lsieh =3 capase 3t 82] A3yt dA|aHAl Frakd e
4% EPC?| w27} #2455 caspase F 8] Q| A7} v % F3kgloh T2t caspase 9 el Hii}
7F =t

Z wkAd AAka 32 A AA Eel A EPOZF EPORY] W38 %7479, o33t recombinant EP& AKT 7

£ 53l caspased 89 & /AT oo wet l AP S ZaAF o =3 o)eh 22 2H4-2 EPO
o] gxol gL P Aoz A=Y H52 A7M =z EPOZL AR S 28 fred 482
A% el Zlo]w, recombinant EPG 4l ﬁ*ﬂir] }B'% welshs A& FHsan) velrt EPOZ} BHA
Aol o7 AAME AFEE el £ Sle A'AlzAMY TFeAE FHEE

FolHE 7| g2 : TkA A kA=, recombinant EPO, EPOR| 7 A £AHE

N = EPOE Fvlske 7Pt $83 732 AlAtelH, 1l

o} AAakaZol A AFSE F9] AA oA EPOY
EPO (erythropoietiny- =82}4-S x4d3l= 4= Bn)7t A s1A 2715} (Fishers 1996). 222

o] cytokineez %+ ok#jx 9lo} (ErslevE 1953). A7l 9J3shd =, 13 2t J8jx o 5 =89 3
A 7 @ (e Skt s et A= ekt 7]-‘4-01]/\15 WA, ZAkA AL
ARp-e-9 drhklm@kosm ac.kr o]5 7]|FolA] EPOY AAF & Eu|S Z7AZIch
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(Digicaylioglu5- 1995, Lius- 1997).

M F2 o)Az} vt 2e)n mels)
A HEEE Aoz el glovy, EPO mRNA=
xe] ohefat HeleAM = W io (Bernauding
1999, Sirens- 2001a). }ol7l EPO= Alghe] A9l
)X 4ol (Marti 5 1997), A Ak wA) & (Marti 5 1996)
a2 3 A173A| 2 (Bernaudins- 2000, Sirens- 2001b)
% oA A=A

EPO= 513t 8Alel oste] 1 2480 o]F
o]Zlc}. a2 FFAAAA EPOSEA] (o] 3}
EPORY} 3l foh= ARA-Z EPOZF A E3HAQ1 7]
& s Qe BelFE Zlo|th EPORS
el At Holl A ¥} (Sasakis
2001).:=3k EPORE A Z2l AFghe] wizlel| A =
HAF, EPOA] WA 5 57| o|u] F32177)
oA FAE= Aoz delA glok(Juuls 1999).

WA AArAZES Q141353 (cognitive function)o]
2 2L AAA o)) 58 ek ez o
A sloh ARl sleiA RHA Aakaze] Mt &
3 Al Akl 2 HAVEE 3 A A
o|t}. w3t AAkAZL FAl7| (perinatal period] A
AA o] AbtES F7H7IE Fad 22 9
shto]o} (Vannucci 1990)1 Z9F @2 o Fo
& WA AkaZo] Al ZAFE (cell deathg 3}
715 dElA glov, AaaFozHE 114
ZE B3F 5 9l WS obH FlskA i
A ¢kx1 g)o}(Bernaudins- 2002a).

F 2ol AlAote] WA AAakaFelM A7
71AE el 2 e Adshe Fokd @2
77} o]Fo]x 2 ¢)r}. E3] Brain-derived neuro-
trophic factor (BDNF)5-3} 72 neurotrophic factor
1} vascular endothelial growth factor (VEGE) ot
oF3r A e] el FE3kar gt Lol VEGF
7} BH A AR AT A AP Al A Er)ed
715 A3 9lee] BEuEc (Ogunsholas
2002).71 gt 28 Abgel Hefsles Aoz oAl
EPO} A7dM o] 7]1%S 7HA AL slge] =il
o} (Strunk%- 2004).

EPO= # 9] oA Aol ubg3le] 1
o] F7kske Aoz ofejx glon (Digicaylioglu
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- 1995),t}eF3t in vivo, -2 in vitro ¥ <A dl o]
A EPO} AAHES Welshe d8E s Ao
2 ®R3yE3 9)v} (Dames 2001).7H4 A AkA 3
73-2 hypoxic-inducible factor (HIF® =714
71%, HIFS] 23 EPOS] el
(Wenger 2002)z] Zol|= EPOS- %o

eSS
HELE
o o
=2

[e]

N

e
& 745
A AFAEES] B3l AEE st (Studer
2000), A Al eEE & AAHNEES] £
37} Z7lsle Aoz BaE o (Shingos 2001).
HI7A e AFAHES EPO} A4A 259
AE Fo 9L I
a=y AF7HAe] At
A7AA 2] ARA el
a5t BHd A 73
dg EPC2] &2 nud wprh
< AHAH AL 94A
EPO/} A 7A 22 &AM
< 3 7oz 7M. ol
o] EPOZ} A1AM 2ol wA:=
o] A3l AlsiTh olrt o] Age Fa) v
Aakage] A el 9lelr] EPOF 7HA T Sl 7}
S48 st sk

© rie

M= &
1. A8 S8
O A

B A A}4E B 3l Sprague Dawley
A Fe A% 2d 9 5d H IHE 4 AYLH
6rte] g ARS-Etol L, AHA 2] AP ekE $3ke
41 159 ¥ ICRA AF 9] wizs F&3l A
sk v XA WA # A4 3173 (chronic sublethal
hypoxiapl 221717 $leke] 1a] Wslgl A4k
A% (hypoxic chambedg|A] 3d 7t wjd 3A]z7H¥
AREEd T} A AkA7E2 (Hypoxic gas,gh=aked 712)
+ Kim 5 (2004)p] 713 vieb o] 10% O, 5%
CO,, 85% N2 A 3tsich.

Aaka B =FAIZ F Al AF e} AF
ol o3 A A7 F HlolE FEIR
u| 7t A M Fl HE Eelsta A3

j=RR N

AN
=

=2

=



— oM
—o

2. = & MF MEe| LxpufL (primary
cortical neuronal cultures)

4l 159 " AF=Z Azl wiAE =3k,
I wjAFe] Z3 (telencephalong. #-E| Sestans
(1999)] A& el o) AAAEE Belstd
o). 285 Al Z£E5<S poly-L-ornithinezt laminin
(¢]A} Sigma Co., USAY = 58] = plastic petri dish
oA wioFE AlRFEIgI et vl ofel-2 neurobasal media
¢} sodium pyruvate solution, Fetal Bovine Serum, L
glutamine solution, B26 supplement,
solution (¢]4} GIBCO Co., USAE %3}38}e] A x5}
Ak A 252 69 Fet AAka 36l =E A
ojuj <kx13] W= A4 (hypoxic chambes)]
Al eFatlom, AAka TRAe] 242 AR A
I 2ot wieF 717 F el wickel o] wke wA| sk
Ak Aaka 3o x=E3 F 3d A HE F 4l
AAZ2] wjeFHe] recombinant EPO (Santa Cruz
Biotechnology Inc., USAE 7} AlglZ H=E 2 unit
2} 5 unity Foidledct 2 3 39 7 Al A
Al 7ol =23kl

[e]

E

3. Western

R

A

blotting

Fgt A wizke] Al7A 2o WAy 18
A5 54, 74 F o] ¥E o] g3t T
3}31 western bloti-A-&- A g5} F
m 5 (2004)p] 71&g WS ARg-st
At} Lysateg= modified RIPA buffer (50 mM Tris
HCI, pH 7.4, 1% NP40, 0.25% Nadeoxycholate,
150 mM NaCl, 1mM EDTA, 1 mM PMSF, 1 g/mL
Aprotinin, leupeptin, 1 mM N&/O,, 1 mM NaF}Z
o] g3ted WEH. dAFAZE anti-EPOH
anti-EPOR (Santa Cruz Biotechnology, USA, 1:
1,000), ant+tPARP, antipERK, anti-AKT, anti-
pPAKT, anti-caspase 34} Cell signaling technology,
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USA, 1:1,000), aniERK2 (Santa Cruz Biotechno-
logy, USA, 1:10,000), anticaspase 8, 9 (Santa Cruz
Biotechnology, 1:1,008 A}&3}sich W wke-S-
7¥=]8}7] 9138k Supersignal detection reagent (Pierce
Co.)EZ AR&3}el om, Hyperfilm (Kodak, USAY =
EA7 F, AN E o] 43led, FAE film <]

A" G Agich
4. el E spsteiuy

Ho|A2] EPQe} EPORS] alg Eelslr] 913}
o] EAA9l avidin-biotin complex (ABC) method]
o) W zA gAY & At 13} Az

= rabbit anti-EPO (Santa Cruz Biotechnology, USA,
1:100), rabbit anHEPOR (Santa Cruz Biotechno-

Pen/streplogy, USA, 1:5008 A}&-3}9ich.

22} 34| 2= anti-rabbit biotinylated IgG (Vector
Co.)& 1:20002 3]4j3}e] Aol A] 603 b uh
S A7 2™, avidin-biotinylated enzyme complex
reagent (Vector Co., USA A2 A 30% St 4t
© X7} Peroxidase} ZA3tsl= 7] fMo =z 3-
3 -diaminobenzidine tetrahydrochloride (DAB}<}
(Vector Co., USAE- A}8-3}e] 3HA] 787 vl-2-
AlZ oH, permanent mou °]§-3le] E-3k3ith
Si® x4 mee a7 (Nikon, Japanp =
HAsta By w]) 74 Digital camera (Jenoptik,
Germanyl ©|-8-3tef &edstsict.

2
1. HAZAsEE 27
WA AAk B =FE S 1804 A )
A elxe] 33 A% 59 Telw 798 e

“ w)2el4 EPOS} EPORY] el & wasisic.
41 184 B A xSl Ae HEze AW
B 3lo] EPCR] W] FaialA vehi
srom, el Aol FoalA esteh T2 A
59 5 79 9 DA ¥ WL 44 18
A S wiAjel wls) EPOS] o] 7lsige

1o o ¥
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e

AR B0l 22T 299) A3 EPOS] = EPORY] WHals|: AIZAZe) 47}
° Q7o) ol waIA Z7hskede (Fig. 1). 975 Foluch AF 5UA) A AS A
EPOH wls) EPORY a4 Agzel 24 A wjxke] Ago] wls) 2o zol7} s o}
eap] Jepgeh =8 AAkagel w28 AR ehkor], 58] AF 5AA) A4 WA ksl
o le} A4k WA uls) EPORY Bae] @45l  :ZF 27e] o) 3)de|A) EPOR] o] &7
A Z7hssieh =8 EPORY) e W 314 A sl 2/1Eges 23T 4 sl (Fig. 2).
A9 A AEARen] ¥l e WA Aol AT Aok A3fel B AS] DA
©oglgich 941 1899] wiAke] A HEzlde] = EPCR] e wls) EPORY Mol ©% 35

rﬁL
o 5
H
)
5

¢

e f

Fig. 1.Immunohistchemical findings of cerebral cortex of mice, Immunoreactivity of EPO (brown color) increased at cerebral cortex of
P5 (postnatal day 5) and P7 mice, but not E18 (embryonic day 18) embryo under chronic hypoxia. a: E18 in nomoxic conditions,
b: E18 in hypoxic conditions, c¢: P5 in normoxic condition, d: P5 in hypoxic condition, e: P7 in nomoxic condition, f: P7 in
hypoxic condition (& 100)
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UEPES-S HojFEo) =t T KAk 3HA o] 4l

ZAM ZolM EPORY] WL =39S

4 9l

2. OtM KAASo| mEE MAME &AM
recombinant EPO2| 2i&t

EPO/} AAba $H7o] w28
e Far] flste] A4

RERESILEES
b BeIA ok

Fig. 2. Immunohistchemical findings of cerebral cortex of mice, Immunoreactivity of EPOR (brown color) increased at cerebral cortex
of E18 embryo, P5 (postnatal day 5) and P7 mice under chronic hypoxia. a: E18 in nomoxic conditions, b: E18 in hypoxic
conditions, c: P5 in normoxic condition d: P5 in hypoxic condition, e: P7 in nomoxic condition, f: P7 in hypoxic condition (

100)

ql AF 2] x173M £ recombinant EP& F-oi3}3]
o}. Westerni2A & o] 4-8led #AkA 37 23
94l 159 € AF e WA AAAMZANAM Az
APES e e PARP] WS st Aa) AL
<ol wls] @A Frkeka+ (Fig. 3). 12y 5
unite] EPOZ £oJ3t 3o PARP] 3o &%)
sl FFaskadct. o3 A= AAkA Aol
A A 2] AFES frEdve AE e



™, recombinant EP@ HA A4 A6l 2]3F 2] He HFE & oler, 7 AL AloldlM = &
AA 28] E4E welshe Ae SHsE Aotk 23t 2ol & AT 4 gigiek (Fig. 5).

olgigt A= v AMAtA el EPO 9

. MAMAE #Fol| ot MBMEAIHES AN= g AFA E vl AKT 9] °1"}§}* &3 AKT 7

AKT Z 20| 2|3 o|Fo{ZlIct. 29] A3l 93] o] FIA = AL FAA F

Aele. e} ERK Azt vﬂw 1 WA=
g Wolal EPOS] AHgom Q% 444
dRe A P The A BT S g

EPO/} Aatad el =29 wi+3]d 274
2§ bz yE el AEd A% A2e %
els}7] $]8le ERKe} AKT 9] <¢lArz} (phosphoryla-
tion)e] W3S westernZA o] o8] st}
T Aaka Ze A kRl AlA 2
PAKT 9] wgle] 7FA3dlelot. 2=y recombinant

o lo

4. Recombinant EPOE= HH2EEl MZM|Zof|A
caspase?| EAM3lE ZtAA|ZICH

EPOE i3t 7% pAKTe] wde] Frlsisi EPOZL Al7M 2 0] AbE S welal: 7]1dE gl
(Fig. 4). at7] $18te] 7 AfF Abe]e] &Ad3}el caspase 3,

AN E APEe] = g2 A2 Fo] shel ERK 8, 78 99 Wy} I xje]E IHasigic). ghA
o] QlAksle] wiskE Eqldlr] 9lsle] pERKS] W AAka A wloFEl AlFA E A caspase &
< A Ty 2E ATl pERKe] o] > Al A wioFR A Ee

vls] o] A Frksksleh 1=l recom-
binant EPGE- F¢{3t 7% ¢]& caspasg] 3l

Nx HX HXx
(NoTx) (rEPO 5unit) oA ZFaE el w3 Eoddt EPOR] oFel| wlE 3}
ol #AF 4 9JEd 2 unite] recombinant EPO
el = 5ol A dza A e Axs 29
o1}, 5 units Foldk AL 938 AT Bt
ERK? i G SR caspase] o] Fhasielh I caspase 9

. ured i A% "kA A AkA 317 o]y} recombinant EPQ| %

Fig. 3.Western blotting of PARP in primary cultured cortica o151 HLa o] 5 oLo} .

neuron, Expression of PARP increased under chronicoz]oﬂ SRS Z}OV}.L}E}L}Z] Akt (Fig. 6).
hypoxia (Hx). But after treatment of 5 units of recom-  ©]2]gt ZAZ}+= recombinant EP@ ] AtA~ 3730

binant EPO (rEPO), the activation of PARP was inhibited. /H ]ﬂf‘ﬂi"] }\]_% s H]_ohﬂ—__ 74_9‘ caspasea 8
Nx : Normoxia, Hx : chronic hypoxia, Tx : treatment - N
9] gL Aoz o]FolA th= AL =93

£ 7otk Yo}z recombinant EPE] 23t caspase

Nx Hx Hx
(No Tx) (rEPO 5 unit)
Nx Hx Hx

PAKT 56 kD (No Tx) (rEPO 5 unit)

PERK i e, G <« 42kD

AKT i e 0 kD
ERK2 e D S < /2kD

Fig. 4. Western blotting of AKT and pAKT in primary cultured Fig. 5. Western blotting of ERK and pERK in primary cultured

cortical neuron, Expression of pAKT increased after cortical neuron, Expression of pERK was not changed
recombinant EPO treatment under chronic hypoxia. Nx : after recombinant EPO treatment under chronic hypoxia.
Normoxia, Hx : chronic hypoxia, Tx : treatment Nx : Normoxia, Hx : chronic hypoxia, Tx : treatment
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Hx Hx Hx
Nx (rEPO (rEPO
(NoTx) 2unit)  5unit)
Caspase3 — <« 19kD
Caspase8 <— 10kD
Caspase9 <— 35kD
ERK2 - .

KAatastAstel AMAMEAHEI recombinant erythropoietin —

EPOR?| wglo] dxjatA F7tstsdet. 53] EPOR
o] el W3l FsiEldedl, ol AlAA 2
£AE ol F& 73] EPOR| Eu|L] F7lo| €]
A dojubes 7 Bl EPORY] F7lol) oj3ioh=
& HolFErt EPORY] Whgoe] FrhgozAl o
el F7he EPOs} At AZAME whed
71%& dozd Aoz AZEH Spandous (2004)
o] o5} 3t 2 carotid arteng A @35} 31 14| 7ke]
7Aet ¥ xS HEsty EPOS] s st

=
=
Rl

Fig. 6. Western blotting of activated caspase 3, 8, and 9 in Az} EPQ2] utelo] Zr}slodcty ®yslch g

primary cultured cortical neuron, Expression of caspase 3

and 8 increased under chronic hypoxia (Hx), but not 1} EPOR739-%= 24X 7ke] R|ufof dlo] 3|51
capase 9. After treatment of recombinant EPO (rfEPO), Z7}3lc} 31 B 713)e], EPC} EPORR] &l o] A|7H

expression of activated caspase 3 and 8 decreased. Effect. Lo 0] 0 0 -5 =
©95 13 ul © A ]
on expression of caspase 3 and 8 of rEPO was depend or%] oot Zel7k Sl A sl 45 EA

concentration of recombinant EPO. Nx : Normoxia, Hx :

chronic hypoxia, Tx : treatment

M2t

>

W AAREE 2abelel] glof wlwd £3 2
4 elE &Aoo} (Poetss 1995). Al (preterm
birth)e- A1 Aotell Sle] HAR olE zehhe 2
o=z odulx glon, FA7] (perinatal period] 4]
Aote] AFEE FHI7lE F9T 89
o]} (Vannucci 1990) A At 422
tive function) o] A}, 7+2%2}, 214
g 7 Fek 22 A7E 5
Al (cell deathy fdsl= 7]
o] FAso] glort, Atk BAoZHE
BET 5 Qe e ok
a7 glv} (Bernaudings- 2002b).

Wenn%- (2004)]1} Chongs- (2003 o) -
237 ot FAF P2 AAM ZAM EPO
WS 7S 319l o]+ autocrine3-
paracrinei} ol &3l AAMNE AL vlol gt
AL oug B ARANE 24 F 949

¥ FA-eA " AAkA Ao ¢]s EPOH

Al
39 3

o415 (cogni-

R

o

5O i > M opd

A

)
>
=

i
= KX

2o rle Lo 2
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v Al HakaFel A$ F2 EPOY
freste] AAME A4S welslea &7
uh Al zke] A8t vXH 9HAd A Aka 3
ANAMNE} AL 4 e ATE FA3H
EPOR?] o] A-3-2] Zfe|w, Z7l5l
oE 7|HozRE f¥ EPO9} uHS-§h
0= AANE &4 Wl Aoz A7,

EPO} AAatas 3ol AAMZESE whelsh=
71 Aol FA = 2 deA A sk 2Ev A
S AFA|Zo)| Qlo] Al ZEATE S Hhojsle 7S
ZHEe] sle] eolvl= 1AM Z &I 3] ol
M= B 716l o] MES WeE He
2 /s AE 7 M E £3el gle] EPO=
anti-apoptotic gene] 3 A7) o2 Apd-& Hlo]
A, caspasatd o] A E B3l Az AbdE W
o]al= Aoz odEx ¢t =3 bel-2v bel-xI 5
9] anti-apoptotic geng] 34 FAA)7|= Aoz
H=E9c} (Silva s 1996). 3414 A A= EPO
7} bel-xI3} 7+2 anti-apoptotic geng] W3S &
=3k Zle® B9l (Chongs 2003).

YT Az M0 A ZAD B8 BuET §
ARSHAl AAA £ Abde] HFE G o, o]= A X
Abde] A meA AMEE= PARPO| Whle] F7tz
Zu3 U PARP] -2 mhA] A AkAZ
Alg e ME F7tstel ot EPOE Foi3t F oA
A A AT =3k O 7]

v =
A o]
au

r>~

(
d

17

2~



— ZSH Wy, IMFE oI, 42, 4§ —
o] WS Aol A AlA Ee wlE whA A EPOz F3hH AlAA 2o AbEE wAE 4
ZAka 3HA oA wiek®l A AAM 2= caspase & 8 oletx et =3 EPC= £k Al HIJL_OJ]H
o] W o] Zrlsleiet. 18y EPOE %4931 417 A4 (synapsey Z7Mx7lez AAANZe 7%
A Ze| A= caspase & 89 Wd o] ZHAaF STt o] 3] 52171t} (Sakanakds- 1998). 0|23t F& Alge]

23 Az AZA =] AT EPOS Wl 714
o] caspase @ 8o F23F 93& 3w ri= A
< BeFE Aot w3y EPQY vt 2748 4
caspase & 89] W o] 7k4sl= Ao TaAE Y
g o] EPOY =9 W3y} /\]73/11]__7;_94 Ap
o Bgt Hheloll Fad 29lo] F& 712)7)E Ao
o 2 AN E g L—,—x}~/] ByeA dF

]

=

r[r‘ _xlm

¥ anti-apoptotic gend] 3+ AFPS AlWs}A] &
A4t caspase] wde| WHE T AHEL
R vg A EAAE EPOZ} anti-
apoptotic gen&2] WHL G =& Holgt= AL B
SE=

AAknFel] oJs &4 vE2 AA ZAM EPOY
A4TE Felshr] falrMe A=zl Adsderdzs
Zshe Aol Fasjch A Zelel o) EPO
o] 8- AKTH MAPK, ERKS] <lAbste] ofs)
o] FoiA = Aoz okejx <} (Digicaylioglugh
Lipton 2001, Sirers- 2001a, Chongs- 2003). & Al
Ho| Mz WA AALA A A wjekEl A7 A o
EPOZ Foi3t & AKT <} ERKS] <lAbz}le] wisl=
z}ow}aaa} o] W) EPO7} ERK®] QlAbsjel olate

FA gkor} AKTS) qlibshe AXaHl 27147
o3 Az EPOY o3 AR E AES #
B2k AKT A423e Z9eta o 34
7oA AAA el A7 EPC2] F3Fe AT
o2 B 30A EPOZPF AKT 722
A 752 skede (Chong
dA]3h,

=N
[<)

T

X2 9leor, X=
B yEo] glt}. Wen

E3)] caspase

% (2004pi «]3}‘?4_ o 332 (cerebral ischemia)

© EPOSR} EPORY| Wdl¢ fmshwl, Z34l6] 7
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A5 P AAM ZE ol EPCR] Fof
7b AAA Ze] APEE wpeld b ol A17A
22| 71%E I8AA F & U2 AAE Y-
Chong 5 (20031 ¢Jstd FAMAZHA o]} free
radicabll °Js] fx3 AAM=ze] APEE& EPO}
A 4 oSS B o] 52 Al 2
o8 PA%E EPO= Al=ze] &8 wed ¥53)
o, EPCs ¢fHoz Fojjo} wte] 7hgsita
B yslgdc) Yolbrl SirenS(2001bp] A#el 2)s}
o Algte] Agele EPOL XAz 7bsAel
& narshelet.

A olrle] ks
2 79 AAIA]A (mental retardatiom) v} 7] Ao,
AXA 5o FHFol FE & U= Kumral 5
(2004)> A= wjod 7} AAkA el w=Zd
F A sl 7t vehe ), oW EPOE &
oJ&tA EH old AelE Fo F  Udh B
st 2l ol2fdt AFELS FA] o A
AbdsZeol| ]38t o] ik Ao 5, EPCR] Foiol €]
3 FaAF o=, EPO} 2Aboke] AAkAF X8
AR 5 olohes 7FsA S Xﬂ*l?‘fk“— 7ot}

2 *‘J_ff%ﬂ/ﬂ U A2 94 T FAE LP
AAr o] =EAIFHS o EPORQI wale] A&
Sk ﬂ}ﬂﬂxli Z7FtAt e ARl ol 0131‘? el
I G4l FY o B2AE s AARS ] wkxl A
S = gete] HalAM zel| Y-S F 4 Ade
e Bel FE Zleltt o2]dt o] -2 et A7
A o] whe]] Wf& m 2, A5 F o] oA e} wh

Zo) 93t A AN ZE £AS b

R h=4

O_Lz

A7 A 2 AAM E "ol 7} o] FJA Y= e =
e} AF2) sk vhirA = EPORY o] 57}
stel AAMES] AES FESkE e T 5 9
o}

B A AAEL uk AL A o] A1AA)
Eo] AbdE Wejshs | EPO} o3 A3 3}
3 Qe Fskv, EPO} w4 AAanel o
3 &R AANEES A5F 5 e 7
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Abstract

Effects of Recombinant EPO on Death of Cortical Neuron in
Chronic Hypoxia

Ho-Jeong Kim, Jin-Gee Baek?, Jun-Seong Yang?, Ki-Young Kang?,
Kang-Ryune Kim?, Hyun Kim?

Department of Anatomy, College of Medicine, Kwandong University
Department of Anatomy, College of Medicine, Seonam University
2Department of Anatomy, College of Medicine, Kosin University

Chronic hypoxia has been associated with change in neurovascular behavior, mediated, in part, by erythropoietin
(EPO). EPO, a hematopoietic growth factor, could act as a neurotrophic factor. In the present study, we investigated the
characteristics of EPO and erythropoietin receptor (EPOR) expressions by corticalineivoandin vitro and tested
the hypothesis that EPO serves protective functions under chronic hypoxia.

E18, P5 and P7 mice for 3 days and primary cultured neurons for 6 days were incubated in hypoxic conditions
consisted of a mixture of 10%,(b% CQ, 85% N. To study expressions of EPO, EPOR, caspases, pAKT, pERK, and
PARP, immunohistochemical stainning and western blotting were carried out.

In addition to expressing EPO and EPOR under normoxic conditions, neurons increased their expression of EPO and
EPOR under hypoxia. The effects of recombinant EPO appeared to be mediated via the phosphatidylinositol (PI) 3
kinase-AKT pathway, correlated directly with activation of caspase 3. Also recombinant EPO decreased expression of
caspase 8, but not caspase 9.

Finally, recombinant EPO decreased apoptosis of cultured neurons as evaluated by expression of PARP. These data
support a role for EPO in maintenance of cortical neuron under chronic hypoxia.

Key words : Chronic hypoxia, Neuronal cell death, Recombinant EPO, EPOR
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