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£ : 217 ¥9) vl (basal ganglia) - o] £ & FAIAF me) 27| ¢ (caudate-putamen) 3t - 3)
(globus pallidus)el| +2] &3 -2]1ka~&4} (hypoxic ischemic injury)ell 2]k
o W= ukslek WzlE P& 79 B 2AQ3FHY FHHA-HA

AIF (apoptosis inducing factor)e] A7t

£ ol g3 AT o] F HekyAsioleh upet

Aol A ] AIFS] W W3l S T ma| 27| oA 12A]17F A3 3o, 22|31 Ao 2447 A}
ol 714 ¥A debkor] 4827 Aol HE BhA] Hlaze) £F w1 olske Fase] vehdth =3

2 AFoM e AlFS] Whao] AN Zof gt
(neuroglial cell)el] gt o]=H
Mol B 8-A LA og
ehde selstelc

5o vehte A g AAAME AAelmA L
o333 393 A (double-immunofluorescence staining)-g- 3l dofE-o 24
AlFe] zkg71" o] A7AM 2=

S

e vgae 745 Aol AN E 1

AP S18-Aakadgdos Q% ng4 o) npkalol o) 4228 apoptosis) 7143t 22 Belo] ol
o] galEiglon] ol HslYel Aokt vl AAME] £4710e AFshedl Aleld] 2 DAE A

g Aoz B obee ML

Al £ E F4)

ez iY AAMEE Besly] A% Hay il 3

oA AlFst #idl Wz o] Tl oS 24 ez Agdd.

otRy| g2t :

M =

ZFAk7] (perinatal period)2] 3] &-#]AkA<&A) (hypoxic-
ischemic damage)-& 217474 Fol ekt slalE o 414
o} (neonate) 417 Al 54 88| 71 F23F fdlel7|= 3jot
webr] ZZoll AlAele] HE-AAtAEAdT RHE e
Aol Az NS 918 A BuE] A= o
(Kabakus et al., 2005). 3]3 (ischemia)el] 2]&F ]| (brain)<]
£ gt oz W24 (cerebral cortex)o|v} sfn}
(hippocampus) 5-2] F-9lolA &gt Aoz ez gleo
v, Al A olell A Abo]] (7h], diencephalon) 9} o E-eo] )
=3l (7] A3, basal ganglia)el] 43} xe] z271]3 (caudate
putamen), 2] 3 A &) (A, globus pallidus) Sl = 4l
ZaMEL] £l TR el met Pl 23 ¥

nl=hal| A sz21E A}, ALF (apoptosis inducing factor), 315, 319, A AAZ, Al

*E TE 20045hdw
* WA A} o] d
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o) 4bo] uigtale o] vpeh}rl= 3k (Volpe,
1995). vt > Adubq o7 5xAE s dH 24
= (subcortical) 3:41e] EAIslE A5e] Atele & & )
o}, o]23lt up=gal o] 7)%o]Ake mlz1<&4 (Parkinson's
disease)ell A el = (tremor)elut A3 (rigidity) =}
zre zAk e e (Huntington' s diseasg) ol A] YERE 1)
E7) (Wl’lthl ng movement) =4 55 XA Fo= YA+
Aoz 1 384l vt ¥ ¥9le & 4 ek

) 61@ MapadAdel o8 AEAEE Fo sHe
A ZAE A} (apoptosis)et B2l AAM ES] Apdel] €3t

Aoz mA5E AR HlM = 38 -AAkaEAte] 417
Mz AZzAEALE AAEH dodle Aoz BuEg)
t} (Chang, 2002; Shin et al., 2004). £3] 2174 Eol|A] Qo]
U= A ZAEAl: oz=sle|m ] (Alzheimer's disease), &
g eld (Huntington's disease) 5-& &l EHPA =117
7 2} (degenerative neuronal disease)3} & (ischemia)el] <]
3 HAAAES) Abds FAstel 1 FeAel ¥AET
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gJo} (Bursch & Ellinger, 2005). A Zapg Afol] 2] 7k 0 =2
sl og AAE F AA7MA vl vlF ol F&
8t o= ¥z caspase (cystein protease with aspartate-
specificity) (Cryns & Yuan, 1998)= | ZAHALS {HEA] 7]
= vl$ Fest 94aYe Est AR o)Xk caspased] 2}
S5 sYHem AAAEY AZAEAE SEA7E
7R o] &3] Az} wa{ x| ¢l (Rideout & Stefanis,
2001; Cregan et al., 2002). @6&%5%13 o] g3led Y
o 2|3k AAA ] M ZAPEAL 71A S AF3 AFeM =
caspases JAES A *ﬂﬂ}%*}ﬂ AA A o=
AAA ZE0] ¢lS-& B33}y (Rideout & Stefanis 2001;
Zhan et al., 2001). 33t ohe} 790l webr = caspasert
Aoz 843 Holx caspased] =3 HA7L A17A
2o MEAEA AA S A= R Aoz AH
oo} (Stefanis et al., 1999; D'Mello et al., 2000). wketa] ]
23t AFAAELS caspasert JA| Hrujetw Al ZAPEAE
FHEAIZ 4 e SRAC 71He] HEEE s A
o|th. vlwA ol 4% AlF (apoptosis-inducing factor)
£ ®AkeFe] 67 kDagl caspase W] o|EA Al ZAPEAL &3}
7| (effector) 24, caspaseAd| 2 o] A3 #A glo] A=A}
GALE AT Aoz ogeA gluh(Susin et al., 1999;
Daugeas et al., 2000). AIF= 1] & x=2] o} (mitochondria) 2]
&t} npgu apelofl Exfsh= Fehrohd (flavoprotein)
oz2x Hzrt EAS MZEAFEA s B HE nEEE
Zlolz2 RE] 3 (nucleus)o.z AHA9st= EAES zty ¢l
(Zhu et al., 2003). =3+ AlF: caspase Alde] A7 &
A EeE o = Alzellrd g (chromatin)e] 55
(condensation)=} DNA<2] HotdArs dozle] ==
(Susin et al., 1999, 2000; Daugas €t al., 2000). o}H] v} o]
2~ (adenovirus)E w7 = AIFZ overexpression 592 7
$- Bax == caspasest= F-H3HA| A AM EI} APE =
Cregan 5 (2002)¢] 723 S AIF7F =324 7]A4)
o)) A ES) AbEE el Fgsh QX pe)
ohizt p53el ola) fEle ARHEe AR Al
caspase Al A& AL 7Aolm mIH oz Yofde] B
159t} (Cregan et al., 2002). ©]x3 caspase A9 =&
3 Agel AxAbEE Bsoz UL 9 AIF
2 Falo] AzATALL] )43} olo] st RS
3 A3 AZIE wHEe] 79
o] A7 AlFE ¥ o] H¥-AAtaEA) 7139 S
A BEAL glom o9} ZEE- EAte) F okt W% M9
ultsl (basal ganglia)ol| A AIFS] whalopy) wsls Zhats)
oF & WoAo] ¥ oz Berach wetA # ATA
2 ¥e] upg3 (basdl ganglia) & o] F= F 2424
8- Ak A ol FoFgE me] z7)8) 3 (caudate-putamen)
=} A3l (globus pallidus)ol| A 9] =4} 3 A 7ke)| whE AIF
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o WA WA A 79 DAY AN 93 o
£ HEaaklch w3 & AFelAE AlFsh HolmA x

(astrocyte)®] =X|xtulel GFAP (glid fibrillary acidic pro-
tein)ol] o3t o] 38 %A (double-immunofluores-
cence staining) °]8-3ke] AIFS] 3w slrl AAM 2=
T2 ugae PG e HAme = e & 9
& s

A ERERT

OH |4 (common carotid artery occlusion)&
sg2dol 75

om rto
o o

i

¢

Agrozrs AE 79 ¥ SD (Sprague-Dawley) 213 =
Abg-ateich A EE2] vl zoletil-50%8 E-7} (abdom-
inal cavity)ell FApste] fFEdtion xZE 2EFT
(common carotid artery)& ZA#sle] ¥ dE F=3l0h
nhH o] =M 3|87t A HA M AYPFE] AL
< 37°Ct FAIHE =S sl on] o] Bt A
A4 (hypoxia) & FEA17]7] flste] wl2 6%2] Abart
THEE AAaksEIe 242 B¢ wEIEAE (Fig. 1A).
| ® Adlely &2 AlawrE: O, ¥4)7] (0, Andyzer)
(Fig. 1B)Z Atgsl &A31eh A ZAEARE BHelslr] ¢
3t Ao M HE-AAaraFe] f% F 342 6417 18

3 12717 A3 Fol| A7 aAsielon] AlFS] whaw s}
E oolrr] 93 AFeME HE-AaaFe] L F 12
A7}, 24X 7Y, —ra]J_ 487 AR Zo| 27+ vA s

o

43
z= Z 74 ® SD 3FHE AMEElgio 5%
o o] Az} 21/\‘_}5\_%9] e A 9E viH e f= d 3
A& ATl et FLEA 3kt

2. DNA break labeling (TUNEL assay)

AN A4 A} (apoptosis)®] Y e]}= nuclear DNA frag-
mentationg- <to}R 7] 93l in-situ apoptosis detection kit g1
Apoptag kit (Oncor™) & A-g-5tet. WA A{5ES ether
2 "3 Az F Bouin'sfluidz IFAst o2 =&
Z3led brain-dicer2 HoHE HE A2 I o 1
Aol 4A|7HEet ZuA sl 218 oL Paraplastel] =)
sted 4um A9 7} A5dH F xyleneol| A wjeta
3} (deparaffinization)slx2 PBS(0.05M, pH 7.4)= 5%¥7F 2
3] A3 sl9l.om] endogenous peroxidase quench= ¢]s) 2%
Hy0p0ll 5#7F Aol ub-gAIZTh 231 o5 reaction
buffer 249}2-¢)| Tdt (terminal deoxy-transferase) enzyme 1 1}
+5 7ksted WHE Tdt 898 100pLH 7}sted 37°CellA
oF 8087k uk--A1Z e} thA] 10 MM PBSE 587 33 A

o, ‘1}1'
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Fig. 1. Neonatal SD (Sprague-Dawley) rats in 6% O, container (A)
and O, analyzer used for analysis of O, concentration within O,
container (B). TUNEL positive nuclei (arrows) in caudate putamen
after 12 hrs. of hypoxic-ischemic injury (C). Scale Bar=50 pm.

% anti digoxigenin-peroxidases z}7te] <Lelolmel A
she Al2er] oF 3087t WHE-A]7]3 10mM PBS= 584
33 MAslgdeh 13 ke 0.02%2] H,0,7} A7} 0.05%
DAB £l o2 Aeo|A of 587t MAA ] wlxete e
0.5% methyl greenc 2 187} tfxg-E& Aj8st o8 &
a3 B AAS AR duFd ez e
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3. AIF 0494 X Xl 5| 5hod M (AIF Immunohistochemistry)

Ether2 w321 214315 o) peristaltic pumpE o] 43}
o] 0.12M PBS £9-& 187}, 128]32 4% paraformaldehyde
7} E9{9)+& phosphate buffer (0.12M)E 10&-7F 418t
& QFF k=] ojnhu (frontal bone)& Atele] T
43 ¥g A% et HAW7) (brain slicer)o] HZ&3 ¥
£ 2 vg WxdR 4~6mm oz ) (coro-
na section)ste] FFAHN I} FUFF AR 16~ 184
7} Z9F =3RS 12%2] sucrosert Hr71E 0.12M
PBS g-ofofl A& 1AZF 5t WA 2§98 14
7l = W o] wale] Fglon, 16%2] sucroses}t 18%
9] sucrose’} H7}¥ 0.12M PBS £ 5% 7+2 ulHo =g
34 maks] F9lot Sucrose A2l E 3 222 Y7tEw|
A (OCT compound)el] Zmjsle] RAA L &3] =7}
wolzl me ol Wl 30z ¥ Ak WEAD
(cryosection)> 10pm 77| 2 A|=§3}gl om A=l (gelatin)
oz 775 &Leho|=of BAAZG. HAzA 38 G2
7+ A= ®A 0.012M PBSel|A] 534 33 AH3 &
rabbit anti-AlF (1: 2,000; K0411006 KOMA Biotech™) o}-=
23}4) (polyclonal antibody)$} 0.5 mg/mL bovine serum
albumin, 7] 1.5% goat serume] Soigl= 1} A &
M| A] 24X 71 =) 4°Col|A] uF-e-A]ZiT} 0.012M PBSel| A
554 33] A= 3}t o}& biotinylated anti-rabbit |gG (Vectastain
kittM)= 1:2000.2 3]A3}e] 305 St AlLoA] ¥lSA]
Zc} oA 0.012M PBSel|A] 584 33] A3 sla avidin-
biotin peroxidase complex (Vectastain kite] A4} 1:100, B
£l 1:100, 0.3% Triton X-100)o| A 1A]7}F ZqF Al-2oj A
A FH. o] = thA] 0.012M PBSel|A] 534 33] AH
sl 0.003% H,O,5 =33t DAB £-H oA 7~12827F
AlZol| A WA uE-S-S Al Zi T}

4, 0| =5 A M (Double Immunofluorescence

Staining)

z2219] A MEE] dA9 w7 919 Wz
steta T Ak B oz As ol ok dAjEkA =
+= polyclonal rabbit anti-AlF (1: 2,000 K0411006 KOMA
Biotech™) 2} monoclonal mouse anti-GFAP (1 : 500; 61566
BD Bioscience™)2 x}-83)e 2447} S9F 4°Col|A] HE-S-A)
ZAom o]x}8 A 2 Cy3-linked mouse IgG (1 : 500; PA-
43002 Amersham Bioscience™)<} Cy2-linked rabbit 1gG (1:
500; PA42004 Amersham Bioscience™) 2 A}-8-8}ef 37°Cell
Al 1A ZE BESAIF . o] xFEHA 9] whg-o] it Fofl:=
0.012 M PBSel|A 584 33] A3 & u}l= dry mounting
medium< ARg-8l coverglassE it A F=AHFA
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D I

Fig. 2. Changes of AIF immunoreactivity in caudate putamen after hypoxic-ischemic injury. A. control, B. 12 hrs. C. 24 hrs. D. 48 hrs. Scale

A

C
Bar=50pum.
3 n) 7 (confocal microscope, Carl Zeiss LSM 510 META™)
< 58 22 "n7 Aofellr] ZAzte] PelnAE dAx
o] 2 t}A] A (merge)dte] GFAP FAl 2] Mo A AIF7}
W E A o RS AT

5. AIF Western Blotting

27 ¢] wgls A=z (guilloting) oz Aty ¥ =
% e HAA7)E o4 2mm FAe] v
WET A7 1mme] FAPEE o 43 wigale] mex
7}8]3 (caudate putamen)=} A3 (globus pallidus) 3£l
A H x2S F2sgo) o] ¢ko] zbzk 50uge R %
A e FAE FE2Z %—.—3} bromophenol blue
dyeg A7k & 587 Fel A & 9 —Hras}oa 2719
= (electrophoresis)slaitt. A7) 1 Foll= 4°Co|
A 12A17F SoF il s n|trocell lo efllteri o]
(transfer)A] Z1=}. Nitrocellulose filterS 223t of-Sol= 1:
4,0000.2 3]A 3t polyclona rabbit anti-AlF (K0411006

of ol}l

1

o

0

o&
m 4

KOMA Biotech™)Z 37} %9t =)3}¢ic}h ©}A4] 1:2,000
o2 3]A43 HRP-conjugated goat anti-rabbit 1gG (170-6515
Biorad™)2 2x}8}4] 2 ARg-3}ed 3A)7F #2]3F & enhanced
chemiluminescence (ECL Western blotting detection reagents,
Amersham Pharmacia Biotech™) v} o 2 WA slgic), 2=
Moz Azte] U APl FAL 3] ofu]A LA
© (image-analysis system, Vilber Lourmat™)<- Apg-3)] =
7wl B-8- (area percentage)= 13191t}

2 =

1 MZM ZES| M EZEXYAF(TUNEL assay)

AP oz F¥-#AAEA) (hypoxic-ischemic injury)S-
FLAIF S o vbEd (basdl ganglig)ell EA)3he Al EE]

A A ZAEA @poptosis Tt dolrbeA] oRE setsl]
sle e Wew 45 F k. AAkadTolA] 24
ZF v}x|3F o8- 3X| 7+ 6A) 7, a3 12X]7be] A F3EE Al
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Fig. 3. Changes of AIF immunoreactivity in globus pallidus after hypoxic-ischemic injury. A. control B. 12 hrs. C. 24 hrs. D. 48 hrs. Scae

Bar=50pum.

AZFES 27} TUNEL assayZ A3} s}io).
TUNEL <} J%—S— & ?— 12/‘17P°l A 2] vpehs o
A #2334 glglon] &2 & 37k} 6A)7ke] At
41 TUNEL °§*§B&%Ol 7H 357 ¢kkeh. TUNEL
FPurs-g Bl AANES H s FME F2
w2 27183 (caudate putamen)ol] A o] T = glom
(Fig. 1C) =2 XA 31F 9] Ho|Ax= ulgal ®al olz}
o) =) 22 (cerebral cortex), 3w} (hippocampus) 52 3-¢]e]]
A= TUNEL ofdubs-g 3ol Ao g 79 #2d
T Pk

2. AIFO]| CHet 04od = X|5}8Hd A (Immunohistochemistry)

3] 3-#]Ak4£A} (hypoxic ischemic damage)s 54417
Al BFe] ulgdo)A] M E<L AIFS] oA wWslE Ay
B7] Qs e F A AAEE (12, 24, 4847 A4
AlFel] o8t HAxA 3}t e Aldste] 23} ]
st AlFe] gk WA AA) of =4k (cerebral

=

R

hemisphere)e] =& R9JellA] ®vlwA w=A 2l
I s Ax= v|wA zZgl) o]el ule] Mo
NEEEBRNETE RS EESIN L SR
&, ag)x w3 S (ventral pallidum) S-oflx] AlFe]
g WggAe] F718 e DAY & Y9 melast
Hlalo] o] AIFZ WA E Az 2t 38-2JAkhe
e A el Azl Bls) SUtE e o2t
Wb Sz 3o A Az BAgle] ¥ET JEw 1}
ehdeh (Fig. 2). A slol A o] AIF Wk o] me|z7buls)
3 w15l Z7bsle ez vehte} 1 W A
=71 mE|zrm)o Y AR okerow, 4847
AT E AIFZ W gdAR" 22 471 oA 2
o] #Eoz Fol=x 7o AFFH(Fig. ).

—
32,
(o
i

3. H}EHSH (basal ganglia)2| A1Z 0} M| = (neuroglial cell)
ol Aol AIF 23

37 upgee) 3 8-# A&k (hypoxic-ischemic dam-
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Fig. 4. Double immunofluorescence staining with GFAP and AIF in basal ganglia of neonatal rat brain. GFAP positive glial cells (astrocytes) in
caudate putamen (A) and globus pallidus (B) after 24 hrs. of hypoxic-ischemic injury. AIF positive cells in caudate putamen (C) and globus
pallidus(D) after 24 hrs. of hypoxic-ischemic injury. Merged images of A to C(E) and B to D (F). Note localization of AIF in glia cells(arrows).
Scale Bar=25um

age)oll &8 AIF2] ted o] wix] A AAN Zo| F3HEE=A] o ol A Z (astrocyte)ol| Al Eo]Z oz wWhEEE ol
B2 Felsly] flste] & 2477 A Fol A AlFgE E GFAPo|| 93t o] 5w 8334 (double-immunofluores-
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Fig. 5. Western Blot analysis of AlF according to the time course after hypoxic-ischemic injury in caudate putamen (left) and globus pallidus

(right).

cence staining) & A|al sl ek GFAPe] ©ls) me sl 4|
sl

- AEE7)Ee] Fes] BAHE ARA WopwA
=9 Yeig A5t 9lo] (Fig.4A, B) AIF7L Bz A
5 (Fig. 4C, D) F U3 WolmA el % B 5

U A Aleks A (merge)sfi2 A2t el
(Fig. 4E, F). "ol A Zo| A ] AIF U&-2 me]zrin] e
AES w2g vpgEle] 7o) g Reler fAEe
w, |43 AAME B9 ohgl A A olar Zo M= AIF
7F I EE f42 A3F e nigEelA] ®uk olue)
= 24 (cerebral cortex)2] ofz] H9jM = yehts &
Fde] =T (23 A=),

4. AIFQ| A|ZiCHY ebsdQkAlol B3| (Western Blotting)

2127 9] HzAel g 33 -4k (hypoxic isc-
hemic damage) e 2z == ugdex2] AlFe] W
e Aoz Adnr] S8 me]zrp|es %”Hﬁw
A1 AlFe] 93 Western Blottinge- =& & 12, 2447k
2131 48A17ke] At ellA] bzt Alestsit. HA| zﬂalz
7h g el A o] AIFS] 3l oS WA L8 (Y aed) = A4t
S 7S FE F 12A4%ke] AAsiE W S g
W oF (100%)S BT 24A]7F Ao A= 68%, 484]
Zb ZFtel e Hl 2 (50%) 2 H]s3t 48%E JERi
gA el Al o] AIF ok % F 244]7be] 733t
Qe o A e ubE ok (100%) S BT 12417 Az
I} 48717t AT A7 60%<} 5% Ugten &

3| 48A)17F AF{LME 2 (65%) BT}t AIFS] whalok
o] A3 AL 7oz el (Fig. 5).

o #

215 2] wp=s) (basal ganglia)> Abgtell A ek fAlstAl B
E Z3494| (A=A, corpus striatum), ¥} ZZ3-x] ) (ventral
striatum), wjZ2ul 3l (ventral pallidum), A]AF4 3 (subthal-
amic nucleus) 18] 17 &4 (substantia nigra) 52 A
Ho} o] FellM me]zrpu] 3 (caudate-putamen) s} 3 &
(globus pallidug) o = o] Foixl XA 217 o= »}
gaS Pk 5 Qhonh E AT Ao & &
ol vketslel A AIF 3 eke] Wsts &4 $2] A7t
W wad G dehdon] oleA #Y-AAaEA
o] obx] w|Q%a ulErsle] AN E B A Ak 9L
a2 2gal B¢ WA H9et 2 ohe} nigtal) =
A= A7 oA £ (neuroglial cell)ol = AlFZ} 3
<+ & 4 Ao ol wAs ¥ npgde sleiA]=
-t oz ZHEE AlzApEAre] 7|xe] ©x
AZAA 2ol 7t Z7EE o] Yehtbs Zle] obd g HedFa gl
o S E-AAkEA el o5l ulEE 2] A ZEelA W H =
AIF2] oFAql W3l= &4 & 1247k (]| 27 d) ==
24717} (A7) 73t Foll A A vhebgor] 4847
AszANE ] H2F FFoR WolAAY Bazn
o e3le] o A RREE e nenh vgs 9

o3

rl

=
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& g-A A AEA ] 23t AlFe] A=A 9] (nuclear transloca
tion)E &el3t Zhu % (2003)2 o] 7= (cerebra cortex)}
af|m}=-31A) (hippocampal formation) 5-2] H9|ox] o=
A5 AlFel| o3t Zq‘“*‘ﬂ"il:% Bl ReEE ofte] A
ol AN A= =4 14*l7¥ ol el 71 #A
ehhe Aoz wusideh & A7Astel e AR 33
ok 2717t Aubd ez o|woh *71] vehts ez Hel
AIFe] 9] wraoke] W] 94 Vel A4S
o 4 olgieh 2R} ohiel Zhu 5 (2004 A1 EH 2] ]
o4 #8-HAkad ¥ ehhe caspase A Qo] 24w
AIF2] A o] (nuclear trandocation)el] kA A&} 4~ (nitric
oxide, NO)2] &Ajo] Z=7}318 R wslg =t Z33 64
2] NO2| BAMsl7t 24 & 34705 8AI7tel] 743 7
Jebat L F B PAEE 2AE Hef o] 94 E 9
TN B AIFS] 4 i A0des 3 28
o 4 ook webA W% Hel fUEE H8-A
Maare dunes s B 2715k AR 3
Aol 2] 3 AIF o) Z7lehe ¢34 Wshe oA
SR R RS S L ERE PN SRS
Mk BAY sdelmz AR A9l olneh 9
Bshd o] gt T2 n AR BEe] S
A2 wR% e BE BN dubdos ek}
Q4AAE BRe) A whetel wak ohe) ol
7+ BeloA] AIF wFaloke] Wslel] st 71"l AE
o3 7oz nHald.

HolwA| 3£ (astrocyte) 2] Xkl el GFAPSL AlFe] o
& oFHAN L A BT 7Ur°ﬂ*1£ o 4 el A4
27 9] wpgale] EAJs Aolad ZoNE AlF7}
L E A o= 3 P-AAkaEA °ﬂ o3t AMlzAbd 7)Ao
A 73M ZoA|RE F3hE o] Yehs Ao] ofm kA w4
3k ¥ o] npete oA o] A zAbde] B 395 e}
WA HE BedFa Qo & AFelAE GFAP A2 4l
7ot ol gt FHH-AAAEA Fo] 7P W3l
2 AIF #izle] Repd BAo 3 4 glolw thx] &4}
% 2407+ AFZA AIFe] Bao] 217 ohmAl Eol A =
Folo] vehd B 5 slglems 1 oha Eol
o) &4 F AIFS) o Wbl AZAZS} 9T QA
o a1 FF RGPS S $od A elch o
2t 22 Anna 5 (2005)2 =<F3] A}l A} (tumor necrosis
factor, TNF)ol] 2|3} XA olmA| £o] dEl 3AE7|elm
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Changes of AlF (Apoptosis Inducing Factor) in the
Basal Ganglia of Neonatal Rat Brain Induced by
Hypoxic-ischemic Injury
Young Il Lee

Department of Anatomy, College of Medicine, Dankook University

ABSTRACT The caudate-putamen is generally referred to as the striatum or neostriatum, which is one of the main
components of the basal ganglia and this designation, is especialy relevant in the rat. In spite of the fact that it
comprises one of the major parts in central nervous system, studies on how seriously vulnerable this area to cerebral
ischemia especially in neonatesis still remained. In this study, using neonatal (7 days postnatal) rats, we speculated the
significance of AlF in the apoptotic neuronal cell death in basal ganglia induced by hypoxic-ischemic injury. For this
study, we introduced permanent common carotid artery occlusion and then, exposed to 6% oxygen for 2 hours and the
results are as follows:

1. There were tendency of increasing AIF immunoreactivity induced by hypoxic-ischemic insult in neonatal basal
gangliaat 12 & 24 hrs after hypoxic-ischemic insult.

2. Western Blotting analysis showed increased AlF expression in basal ganglia at 12 hrs(caudate-putamen) & 24 hrs
(globus pallidus) after hypoxic-ischemic insult.

3. Evidence of localization of AIF in glial cells as well as in neurons obtained by double-immunofluorescence
staining.

Our results seem to provide evidences on the involvement of AIF in the apoptotic neuronal cell loss with hypoxic-
ischemic insult in neonatal rat. Furthermore, localization AIF in glial cells as well as in neurons suggests involvement
of neuroglia cellsin the apoptotic pathway in neonatal basal gangliainduced by hypoxic-ischemic injury.

Key words : Hypoxic-ischemic injury, AlF, Basal ganglia, Neonate, Rat, Neuroglial cell



