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Abstract

Stroke, also known as cerebral ischemia, is one common disease of humans. In studying the
pathophysiological alterations of stroke, an animal model of transient focal cerebral ischemia in
rat was established. Through this animal model of stroke, we were interested to investigate
potential post-ischemic brain alterations, particular in the regulation of post-ischemic apoptosis.
Global examination found that ischemia/reperfusion caused a significant loss in body weight and
deficits in neurobehavior and motor coordination. Ischemia/reperfusion insult caused brain
infarction. Histological examination revealed a remarkable atrophy of neuronal nuclei, cell
apoptosis, neurofilament loss, and microglia and astrocyte activation. To further elicit the
inflammatory response, the activation of resident microglia, the infiltration of neutrophils,
macrophages, and B lymphcytes, and the expression of pro-inflammatory mediator
cyclooxygenase-2 were detected in ischemic brain tissues. Using TUNEL staining to detect
apoptosis-related chromosome breakage, a significant TUNEL-positive signal was detected in
cerebral cortex, hippocampus, and striatum after cerebral ischemia/reperfusion. An elevation of
protein expression in extrinsic apoptosis pathway-associated molecules such as TNF-a receptor 1,
Fas, TNF-a, FADD, and Bid was detected by western blot after cerebral ischemia/reperfusion.
Intriguingly, cerebral ischemia/reperfusion also increased the expression of FLIP, a natural
antagonist against extrinsic apoptosis. Regarding the intrinsic apoptosis pathway, cerebral
ischemia/reperfusion decreased anti-apoptotic Bcl-2 and Bcl-xL expression but increased
pro-apoptotic Bad, PUMA, and Bax expression. The apparent expression of p53, a transcription
factor critical to apoptosis induction, was detected in ischemic tissues. In addition to
caspase-dependent apoptotic cascades, the expression of caspase-independent apoptotic molecule
AIF was elevated after cerebral ischemia/reperfusion. Enzymatic measurement further showed
the activation of caspase-3, caspase-8, and caspase-9 after cerebral ischemia/reperfusion. These
findings suggest that cerebral ischemia/reperfusion triggers caspase-independent and

caspase-dependent apoptotic cascades leading to post-ischemic apoptosis.
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peuly

Ik efic P g"x g o Pl 5 H B ge w3k 3 4w B (Bucketal, 2001) 0 2R /@ At EGak
e BRSPS VP UFRAENEPEEZ EAHRT ’?{fiv‘.féi-‘_f%hﬁﬁf'z o Bt E e
o e i 2 B R B E B F N KRR 44 F(Grau et al., 2001) ¢

(6) "adk o/ E22  T (ischemic/reperfusion injury )



e

bt /LB LT F AR IRAR LR 0 PR ERER o AL R DR RIS R ey
Fadf G oot BFY m IR RGBSR G TP AL R AT v A L e df T 2 e B IR R
B R T P e ed k9B A % L F u(Pan et al,, 2007) c ¥ - = & 0 x| e
Vom BT LRRE G R T o R T HIRARBE R 0 T f i S i B TR AR
A2 7 g R % (no-reflow phenomenon) @ & B #3F 7 o ¥ ¢ > fe? Facd E AL
ARG 7o R R R I F R e foped 8 L2 F (Zeller et al., 2005) > @ {7 4F
%L BRE -

v

’E‘ AL SR O N s - R R
R b BOTTRE AT ~ip Kb £ & 0 1 F]R E R F D At 7 ETH A0 B

Pl F SR HRA2 2 2 BF 5 it i AP 2 T R &S00 o @ b 0kl § A ahe
1% % A [ (permanent) ¢ fE #7 |4 (transient) a4k n 3 o R Podk o BN 3 3 A E AR
Be¥ AaE oot S HAANY 4 Bl(rat) o d A RGBT T CBEEE RGN b
AT P YA R S E ks 4 TR ﬁ""‘ﬁi 2 & A ggap vt (Tamura et al.,
1981) » #7r2 % B AR H* K ke A £ Padd b 2 B BT o

RS R EFY o FRENFA IR L F 57 % R "% (middle cerebral artery,
MCA) (Karpiak et al., 1989) » >t f 384Lechigd h IR G o w58 > ¢ FH T HF2 2 15
24 (middle cerebral artery occlusion, MCAO)F 2% #-5% k514 + & A& #8444 & (Robinson et
al, 1975)» H ¢ < "l A 2 Bivl & K B s 0 REY A PR R IEETL R el o gt
FRERREY LR g By ek (Tamuraetal, 1981)c Xa » F]5 023 4% 5 @

AR PG E o A AL B T B A Y BT R o Blde A

>B\-

M A A MY bR TR A R TR TR 25 B ch(Ringelstein et al., 1992) o 5
B 5 E A ErauE 2 B s 0 P oa S BicdR Zea Longa ¥ A 4T3 4R 1B chAx(suture)iz 0 v A
A - ipLATART FiTa sy RA > Bl L L S ke 2 AHEEd - HKFFE
B R EME B kR A Ga L /R BRSPS 7] (Longa et al., 1989) »

4, @ 2 ’ Y 2, 2 N
P~ Phdkn 2 wmiE v

Rak e BB T € 3l AR M & R ke B R S e M R frim e 3 et

@ grRAE s R B eny f#(Martin et al., 1998) o fmfe v = g 5N Q§ Jadk o F2R ~ dm
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R~ dmie N PFARATAR T ek R~ dwie TR % 1 (Choi et al., 1995) > k fads & B e 5

= ﬁj’b&ﬂfq"fﬁ Fmér‘_ﬂ.-ﬂ—/gm 19 mhe = ‘\ﬁxﬁ' ﬂ,m}a rqifﬁ ’ &5 ‘H’J”Ef&} fr‘m”f,’%«

-~ Fadkn (82 mie v
;A LI TR oo R F AP SFEFR B R AP T

Foodop A BRASRE T G T 0 Sz r 2 g o BB A e )
B o B rE ~ # iR Fod TR S 0 P A ,}mﬁg& Y74l o MEF wmre TR o #
Bl & R gl G R dwe TN A EREE S TR 2 pH BT o R Bl B g
%°$94*§ﬁ%’§@%pﬁg$§%$’&ﬁm%%%@ﬁ%’%ﬁ@%%ﬁ
DA S B4 o DNA "5 f3 > fmrz o 3 Fin > 51423 18 (lysosome) §#
ch AR R R e APEFT O RELERL Gl d LF e &
otk g 180 e o A B B 4 AT B 1w % 18 (Dirnagl et al., 1999) o 305530 E 4 5s 7] epk
Bl T LR me = AP e

ru

E\t}

z:

I~ Phdka (82 e g

AP ERIEET CLERSE AFHP RRE T /E%ﬁd B 5 kA "’T‘ -5
B A 2ihlmte o B FIR I E B A F PR X fEARS 7 2 (programmed cell
death) o & & % chsk3t » 4oiif @ P FEL KM B F B TR e R TG
Toogd sl glee ks o B BEAS B BL e A ERET VG o § e
ks - T4 s B Al and T AP E g %2 542 ¢ (membrane blebbing) ~ DNA %74
(DNA fragmentation) ~ % ¢ $4k #g(chromatin condensation) ~ ‘w* #.47(cell shrinkage) ~ ‘w*e
7 1 @ f(cellular component degradation) 2. i~} » Flgt» & 5 F & ¢ W plmie F = ihifie 2
- o kfd o A hlwe ¥ R4F R F wmie iy f@‘éli%i@f@_f%\% 22 NS Ll SR AL B i
(apoptotic bodies) o & i %~ | 4 b § AR T 1l 0% vl iw % (phagocytes)# i 2 A 8w
Boftoo fiadkad LI  VHERAGHES T ¥ RERZ A2 - A i LR A
(Smith, 2004) - i - EPFR {8 > e = o EEF R ECT ko B PR L R
WA & 2k (Abe, 1999) © Flim¥e F= R ik FIENBAH w2 hE R 302 - o
P2 " Fehiwe A= > BH X RV ET BRDET > Fradl RN G T
AR AR WH{%%%}%{%%«' s ne b BB A FIMH e o FEL R TN oo T p
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wF %ﬁﬂ&# FrAls R g gmas 8 Feo gL B2 we i a o R
/ﬁ%%lﬁ]é P #%(Zhao et al., 2006) -

B ogakn LIRS 2 e = s
B Fadt ok LORIRES 0 ATS IR i re b o B 2 SBART A BRSBTS defb 2 chik
AEF S B ApE g % (Liouetal,,2003)c A PR AT A AE Y o d xRz P 2

ARGER RN T o B A INE R L PR AR EPCREE L EY

S

Fenfme k= AL 2 BRI &> 0L BoRps v fa(cysteinyl aspartate protease,
caspase) i % A 0 & 45 E B VREL Fov fis ik #F 1438 [T (caspase-dependent pathway) & L Bk viefg -

v fis 2L ik if |43 jT (caspase-independent) ©

— v X Rp: Feo BRGNS BT

LB VRRL Foo AR R ERAE R - P X BORE Fod fRE L KR B R
MM fE o R Tt S Apihans L uoRp b R REEA S 1R 24
RG-S T A o dldcimre poh s s A3 anjprt o iE @ R e k= o ¥ fh s X
BRI v AR Flwms A d BEFE > - L e 2 Fv R3E 0 ¢ 3% caspase-1, -4, -5, -11,
S12,-14 5 (EF T LAEF me gk B A F NEF e - P BRERR me - 2 Lk
VihL Bev B oo RPBITPER L Fe o0 A 5 A4S L BRpL 39 e (initiator caspase) » v caspase-2,
-8, -9, -10 frr i 3] L Bk dieps v fis(effector caspase) » 4w caspase-3, -6, -7 o frlmPe k= 1%
B o Fldz e L BkvRps J-v fF e prodomain f‘:‘—é—ﬁ&iﬁi% ) VOB e S b e < 8¢ (death
domain, DD)#p 3 i %* % @i = 3 4 3|7 2Fehd-d F ;’%’g& 9l Lok v Feo AF-KfE 0 )
i e P2 = (Earnshaw et al.,, 1999) ; 4p & = > s3] L %0t -9 f# 11 prodomain s
PR L M b FT B A BT R A AR ST P F e s o 7]
BT RGBT FARA R g3 R mre B dodicE Bd A S8R 4 Sk (neurofilament) 1
2 DNA 45 fl 3o » o= BAELORI PO 5 RPF(PARP)S i %4 o @ & vkt Jov [ 4
A a2 iR =R & 5 bR (extrinsic) 2 P R M (intrinsic) o A B 4eT ol
1. bR ig j= (extrinsic pathway)

A& M 4 g oenfm e 7 = X Rl (death receptor)iE i B ifimre A= g 4 0 E £ £

8L % caspase 8 e7E b o ATRIE — BB 2 AT o M AR L ITIRT o B Renimie s en



= X KA & LA F]F (tumour necrosis factor, TNF ) 3#22#1# - > H ¢ 12 Fas/ CD95
% TNF receptor-1 (TNF-R1) 7 2 o H 2 jE A - 4]40T ¢

(1) Fas/CD?95 signal :

® w2 k= pF > Fas/CD95 % #8 & e g (ligand)# 2 & & > 25 = = B A48 (trimer) - B 4%
% 18R A e T fh7 = & 2 (death domains, DD)+ B & fi- A% o 2 {8 0 31T PFengg
#-v (adaptor proteins) > |4 @ fw®2 p 71 Fas-associated death domain (FADD) » & & = 3 % 7
= 3 L 4F & #8(death-inducing signaling complex, DISC) » ¥ *t » FADD & 3 - B 7™~ »tjg %
(death effector domain, DED) » 7 = T/ % ¥ & ‘m ¢ ) &1 pro-caspase 8 % & 1] CD95-FADD
g & 48 b > § pro-caspase 8 B - A2 v P € p 735 Apr 2> A= 5 1t fi(Salvesen
and Dixit, 1999) - ;% i* er1caspase 8 & (s i ¥ + £ /5 i T ¥ caspase 0 4z iwPE p &~ 5 Bid
A7 2] fE2 tBide @ tBid € &4 DR AR b o E SR MR hiwPe § & c (cytochrome

c)it f# x(Luo et al,, 1998) o pt #t » 5 = }E&J}ﬂ A1 75 i & caspase 8 » ¥ E &7

w

EZCRU

pro-caspase 3 (Scaffidi et al., 1998) » i&— ¥ 3142 ‘w2 k= o

(2) TNF-R1 singnal :
TNF-a #_d T-cell #r#lid » A PRI PR A hpFig v MU E M BEeglmre » 518 - i@ B e
NEEF o RA hmie k= ¢ > TNF-o cni® #* 4]+ &k  {r Fas/CD95 signal £ % % -
e § A h = BEG AH oo dne oh  TNF-o 82 TNF-R1 i 4515 - L3 & foimie p
TNFR i % 5 = % (TNFR-associated death domain, TRADD )% & » £ 4] * TRADD 4= FADD
o E 1Y pro-caspase 8 o fwre st il L - X BE &“’K g B fr i
f& T PFencaspase -3, -6, -7 0 @€ A_w fmiE k= (Bl- ) °
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DEATH LIGAND

I ODEATH RICEPTOR
TRADD
OU FADD
- o

YT

Effector caspase
activation -Iﬂﬂ

v
APOPTOSIS

Bl- ~ HiRlEmre = gL

Foobo hlmie k= g2 hilARY o R /*HF] PR AT RIEF Rt e chd 3o Bl
w e k- 20 F-u A -lwm e g g i fs P4 39 (cellular FLICE like inhibitory protein,
c-FLIP) o 3" Fas/CD95 signal 2. fw? /%= & % ¢ > ¢-FLIP ¥ #74] Fas/CD95 7+ = 5
Bf o 8% 3 583 5 & pro-caspase 8 0 F 47 & 0 @ (F4RT k- i P hcaspases F8E F AR

it > iz gk w2 k- (Bertin et al. 1997)
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2. PR fE (intrinsic pathway)
PR T s A R 2 ﬂ\f/fT’u—f-l”ﬁ fed TR R TwE S oom g A gL
O RS Y o R A B IR A 0 L SN IEAR TS pS3 AT EE o B

4T ol

(1) 5883 3= 2_ i j5 (Mitochondrial regulation pathway)
o R AR 2 ik T s Xk vRpL b fRanE it > A& d Bel-2 72% k-9 4 #(Gross et al.,

1999) e @ Bel-2 #F F-v Vimh = =2 B2%¥F > % - FFE L w2 = 2 k9 & 3
(anti-apoptotic protein) *7 4 & » & 3 Bel-2 ~ Bel-xL ; % = ~ = 325 5 w2 k= k9 R
(pro-apototic protein) » ¢ 35 Bax ~ Bid ~ Bad ~ Noxa ~ PUMA % o H 33 =435 29 5% gl 58 02 »
§ dmie oo S Bid A2 2] (s = 5 tBid 0 tBid # £ PR REE L 0 BB AMMP chimre d F o 4R
x> B Bax» g5ldcimre & F c F it F P (Luo et al, 1998) o @ A ff 2xihim e
§ % ¢ ¥ 118 Apaf-l Fv % pro-caspase 9 i & 0 B {83142 = ﬂf-ﬁ%%‘\@ e
(oligomerization) # & = % ik 452 % = #(apoptosome) > % i+ caspase 9 (Acehan, 2002)
518 T M Al ehd Bk g B k-9 ' 0 4o caspase-3, -6, -7 ALE i o i3 2 fwe 7 = (Slee,
1999) - #p 2. F > 3t Bel-2 #2% v ¢ > Bel-2 ~BelxL » #/7 7 (xE€ & chdk d > 2 & 55
AP Tipfemdime > paL PR G BRFET P o FRER L E Bel2 7Rt g
~ fm?z k= (Kitagawa et al., 1998) » #rd] = #5575 8 i CAl F 4! 5~ wPe ek~ (Wang et al,,
1999) o @ f & A ek Wb kil R 2 $o 4 F % ¢ 5 IR Bol-2 e B 4 iE > i 4r4 I Bel-xL

7% (Wiessner et al., 1999) o d pt 17 4r > Bel-2 v Bel-xL > 3t fmfe k= B 5 — T iR

~=\

Bos it B B4 G IR A e A EA L PR LR HR GG B e g s
FLimPe = v o it.ﬁi.f‘a,%\ii\;,f@m’?é' :}E’ T% 253 g WwWE AR e %’#F f:; * & 0 Bel-2 f= Bel-xL
EG b#"ﬂ*m’ﬁxwmé’@{girﬁw%" Y R o

(2) pS3 H4rF]+ 2 & fmvs k=

PS3 % BBl A TR0+ F RORAFIE® 45 F fo DNA 41§ 30 § s ps3 w45
i cell cycle i1k & frildetm®e k= o @ p53 » ¥ {1 & 4% Bax ~ Puma ~ Noxa ~ Apaf-1 -
Fas & %]+ 4 B.(Vousden, 2002) & ¥ #r4|4im?e 2= F]F > 4r Bel-2 ~ Bel-xL ~ survivin #7
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F oo P W2 ),?&:}F, N pS3 A G2 e k= BT o pS3 F A 3 A8 Bel-xL i s

IR MM ERZE Z {gwre d % c 3% (Mihara, 2003) o @ frlmPe k= & ¢ > T
4v Bax ~ Bid ~ Puma =% 3R.(Jeffers et al., 2003) - @ p53 f TR ST T ARE AR > A
BRIBHY o dodb b BRRIF G 0 B R A (in vitro)Z M P (in vivo) i T o BT 3

B4 B OEATH S e 5 4E T 2 (Morrison et al., 2003)(Bl = ) ©

Bax Pufra Noxa

Apoptotic Bax

e
signal G . Mitochondria
{INTRINSIC) ~ (EXTRINSIC)
v >
Bel-2| —| —

Bel-xL Ga* l

Bax | Bax Bax
. Bad

Bel-2

Bel-xL

Apoptosis

Bl ~ MRmre k= R T2 R AR o7 5 AP 3 &

o~ Emkaepg hov fis 2Rk §F 1238 [T (caspase-independent)

WS RS BRLATMET 0 G - HA S A F R RIS R G R T
AR WAL A g A A R T delm e 3= 3 ¥ %3 (apoptosis inducing factor,
AlF) o ¥ = FETF)F NP AMER Y - 3 PR Rps B 5 ROy B
BT R MiEARY B ER TR o A BELA e £ @ T o R
I W k- FEFF R wed ¢ 1w %’Tt‘ SRR Sl 3 S B il
FoRo v TN miE ) 0 dlde R § Bk e DNA < %72 (Susin et al., 1999) -
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AFAF LY ATRh HE: ERDBHL - 0 BB LG 2R o
ﬂﬁ@”£$f%ﬂ SN SR ES JUCEES S SLICE R R RS L R

Z s F CRA pd A L OGIRETEE o R Gwrrugr - o 8w

ERMH T T R BHEP RN IR G AR BB AT HBGT o

EEPCHFEYFRERPL L Ho LY RRERE RS RERL R DR FEA G e
GRAIE LS SRR %t Pl o S 1 R RS A SRR BARAEE LS AR O
REEER S £°8 G LRy & 4 e R LIt R LR el
BB F S 0 R AR G (e = R Bl HRIE S T RGP R e -

PAls > R EES LR A CREOL TR R SRR KRG EFE PR
BaEA iR Y B TR RS TG o
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ML

3

- RE

B R
2,3,5-Triphenyl-2H-tetrazolium chloride, 98% Alfa Aesar
AERRANE (isoflurane) Daxter
Chloral hydrate Riedel-dehaen
Eosin Y solution Sigma

Gill’s Hematoxylin solution Merck
Paraformaldehyde Merck
Proteinase inhibitor Sigma
Tetramethylbenzidine R & D systems
T-PER Tissue Protein Extraction Reagent Thermo

In situ cell death detection kit Roche
BN

i R %

AlIF Santa Cruz
Bcl-2 Santa Cruz
Bcl-xLL Santa Cruz
Bad Santa Cruz
Bax Santa Cruz
Bid Santa Cruz

B cell Santa Cruz
CD68 BD Pharmingen
COX-2 Cayman

Fas Santa Cruz
FADD Santa Cruz
FLIP S/L Santa Cruz
GFAP BD Transduction
NeuN Millpore
NF-L Santa Cruz
NF-M Zymed
PUMA eBiosicience
TNF-R1 Santa Cruz
TNF- a Peprotech
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-~ R&b A

AR SRTR Y sb A L HEp 5B EETEL 4 B 2 P Sprague-Dawlay rati p {7 % E 2

ReotoR w7 3 a3F2242°C 0 60-80%2 Ap $HR R ks @ o H LRI 5 12/ % >
Wh 4 T8 L E ez 4ok o
=~ PRdka /R B (ischemia/reperfusion) 2. # 3+ 57

i * = F 2242 250-300 g2 Sprague-Dawlay 5 & 2. ~ &> 142% Isoflorane § %8 i s & & {7 -
P o PR S RIGEIRAEE P R *F BERMAE K 0 B 20 RIRFER 0 D F - RIRH
o dy P GEFIRE RSB R g o AR g R Y B T 1 p 2 4-0 Nylon suture &
HMRACES £ R 25 mm o d IR B U SN FEE R 118.5-19.5 mm 3¢
X Pk o B RS RIRTEE RS 0 BT L RPN L 604 4 o 3604 SRS o

DR E LR S

Internal carotid artery
(ICA)

VA VA

Journal of Corebral Blood Fow & Vbtabolism (1998) 18, 5T0-579 &

BN -FEEE B S
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B4t o T4 B P B B 6 b4
st ——> (ischemia) ==—> s

e i -

60 min (roperfusion) dayl  dayd  day7  dayld

Ble ~ &P F k2 LA s
R P

2 Open Field {7 % ipl:#(Katsumata et al., 2006) o #-+ &x % >*p # 75 8 £ 0.6 m% 0.6 m
B03mz Z Y o FHRRM AN 0 BFgk s % B B BFA= % > 1% camera
CaFH 7 5204 48 o f* & 47 088 (Ethro Vison 3.1)4 47+ BlPgak & w0 {8 22 9 123 1
(Locomotor activity) s #* B3 & 35 + B34 # fE32(Total moving distance) ~ - 35:# & (Means of
velocity) ~ B# FFF B ~ # & iE4E(Maximum distance moved) ~ %%, f#& & & (Total of turning angle)
ZE P A BT BLIPIPF P 2. | 4 ¢ (Total moving duration) ©

L .E'_%Fk/%@g
i1 35 2 5 #(520-600 mg/kg Chloral hydrate, IP)# & &% %5 » % (53w 8 F s
ARIEFRIREDS PRI REEETR > ER T T ES RPIF E I w5 o 3~ perfusion

)

needle (18-G hypodermi needle) 5 ~ & = & F & > 2 3 7% 7-8§ mm> 11 1k 5 44 F T 45 4k =3

o BB e Bl ACARGRA R IFEFF AR IR ETEP

I~ HE®ETG

SRR o A sy & BB g B (Slicer) 7 B oo 2 (82 2 %
2,3,5-Triphenyl-2H-tetrazolium chloride (TTC) » **37°C ™ 1% 304 45 o £ " B2 thoa 47 % Sk
8 (Image Pro-Plus 6.0):* 5 H ¢ B T & %l o § * & A g $ STTCIE* pF > {L iz % o
do P FERENCS CREHIF G HERME R H ARIF I HER F oo RBEL
%u@aﬁiig’?ﬁm«nﬁimwéﬁﬁmm7p¢”o
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SR L
1~ F 5w g
SEASER RrEEEL 0 A ACA RGBT IFEFF ARSI RMEIET 0 &
¥ # 4% Paraformaldehyate/ 0.1 M Phoshate buffer (PB buffer) } 54« HE_o Bl %‘« *
Slicer *» % o M- o gk *» 5 %2 3t 4% PB buffer » 24 /] pFi8 » & BB {FHK ~ & 32 v 7 2
# -
2~ H&E % ¢ # 2
FRRE R AR P F (Xylene) A B3t~ 65C Wi T 15 A 4ETE A 0 TEE R 8 K- H
Hizie 65C » Xylene 8% 5 o450 A1 £ B #%30 25°C Xylene » 5 4 45 > i (FIRE o * 14
100% ~ 95% i HiFph A Bl & ixie 3 A48 2 0 BFERAK o £ UGRFE D A4 1
Hematoxylin % ¢ 3 4 48 {s % i Kiie 30 ) o 5% 12 95% Py izie 30 4y > * Eosin % ¢ 3
st R 30 F) 0 2 (8 R M OS%IEE R 1 A4 2 = o 2 {8 100% I e 30
4
kg et (Carl Zeiss-JTENAMED2) St e & L 3 i S 32 & o

&

P2 EFEROR e LRie Xylene3 A48 0 2=t o Hig U iaiieFay h k2 ok §

Sy RAEF KRR
| S A LY.

X ERAMER RS A AT BRI G E R SRR R S -;F—*“’#%_
#4 % PB buffer/# it 2 %4 = > A > P~ X P B 3 v Slicer” oo 3w F MR B Re
*+4°C 2.4% PB buffer » 4-] pF o £ 124°C 2_30% sucrose/0.1M Phoshate buffer » # % 24| FF(%

216/ FF > f’f*f’?{é}.féf'_ff%‘i‘iﬁ“fé FIRIR; EARP 7 { #F7#30% sucrose/0.1 M PB) » & {7 3K o §

Bokw xR T p 4RSS £ 40 » Optimal Cutting Temperature (OCT)iz ¢ » # ¥ 24
PR e B OF R F P4
B0 2o 1830-70°C 53 0 x4 ik B 8(LEICA CM 3050S)"% 8 2 -20C 92/ pF» R A4
A E R A(CT): 20C » A % FEA(OT):-18CHEE T2 4 > & 5 & 410 um -
2~ H 4 H3
(1) - &% 4

Bk Bk RIE R 4020 B S % 1IPBS-T (7 0.5% Tween 20)F 5% 5 A 40 2 o 11

A A30F5(p 6 MBI 24k 0 W2BIA T L B R
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* PAP pen#-io i BliE A2 Kk 0 2 {8 4 » 0.5% TritonX-1001% * 104 48 - £ * PBS-Tiix54 48 -
2=% o 3 {8 4 » 5% BSAblocking304 48 5 2. 18 4e » — Bl > B 4CIF* 24 PF > Ris
* PBS-Ti#£54 48 0 35 o % 4 » 5 FITCHRie 2 = sfihl » ke 7 1) B2 F g o *
" PBS-Tijr =54 48 0 250 o H {8 4c » Hoechst 33342 k& (734 452 F & » * PBS-Tijix
Agh 0 2 o Bt AR PR AR R E Y 0 I ¥ R A4t (Nikon ECLIPSE
TE2000-U)4 4 & g% o
(2) TUNEL % ¢

Wik fr BARE R R E2 L PEES 0 % 00 PBS ik 5 4403 5 o {1% PAP pen ¥
BliE 4= & 0 218 4e » 20 pg Proteinase K/10 mM Tris/HCL » 5% 30 4 48 o 8% % & 3 544
» Permeabilisation solution (7 0.1%1& ¥4 @ ~ 0.1%Triton X-100/50 ml ddH,O)F J& 8 4 4& >
£ % PBS-T i 5 A48 3 5 o e {54 » 5% " ¥4 blocking 30 4 45 > 12 PBS jfi% 2
kB o 1 = e 2. 184 » 50 1 TUNEL reaction buffer 2 50 11 Label solution *x % **+ 60°C %43
P F 60 248 o FOsts M PBS ik 5 a4 0 3 o 4o~ DAPL A 0 (74 10 A48
£ IUPBS GRS 403 A o b fs Ak BB AR R EH Y I F KRS (Nikon
ECLIPSE TE2000-U)4i1 & L% o

N B R E A RS FARE
1~ s g2
% Mg ke B 4e » i £ ¢ Tissue Protein Extraction Reagent (T-PER) 2  Proteinase -
Serine-Threonine ~ Tyrosine phosphatase 2_ inhibitor » 2_ {8 % ™7k + # ] 5 T /> £ % 54545
1323 °13L”91aﬂ§?fl%7’;t‘z"§‘“ FPREFE Y F B 30~60 245 o F O ts o It A2
HBRFT 2 > SEi5# 8 3044 9% 23 L k¥ 12000 rpm 2 $&id > 4C T i A
10 A B P i AP R R E LB K eom E P42 F-v ;& * 12 Bio-Red Protein
Assay = TR A MG FPRaE g AR S0P 1yl 4o~ 799ul ddH,0 £ 200l Proteion dye
AL > 12595 nm kT > R OD B i R-OD ERESFHEER -
2~ SDS-PAGE » 87 I 3-v J% H 471

B~ 50~150pg 2 3=v F B~k > * 3 kB 2. SDS-PAGE & {7 7 & 4e 12 A 3 o “E {8 #9058
2 39 B G PVDF 5t > @ PVDF %% 11 5%5% g 5545 blocking 30 4 48 > £ 4v » — %
AT 2 )P f502 PBS-T Fik 5 A48 03 & o A jiikts o v > 7§ Horseradish
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peroxidase(HRP)#hse 2 = Wjndl » 7% | | pF > £ 0 PBS-T i 5 A48 > 3 & o 2 {5 4 »
Enhanced Chemiluminescent Substrate(ECL)2. & i A 57 > i 7 & & o
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Pph o LBIAT (54 RAE chp L

BEFRT o X EAEFAR DR G e WL § B Brent Ao 50 R edk s B
BETAFRESFUMER S GRL L BB RAT FRFT RS E - &% control

fefr sham e "E F PR i S REE R Bren Ao L L BRF R R T 5 P REGOLR

2

TABH AR o AR BB R 1R 0 A RAEP R T T R £51903£1.5% ; Fak i
53 % 4
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