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tract)¥? T % "3 #% (inferior cerebral vein) ¥ B 7 iF 7 * e % o {F-
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Bra # oo m SrfRET 90 min {8 0 £ 3 BYLE K w P] T _blood gas ~ x #E 1Y

5T H AT AR o 2 15 BE DR IR B BT 0% oL
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w o FE%rae 20 min ~ FE%7(8 30 min 2 60 min f€ 3 W #F PRI 82 A s 20

mg/kg o
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34 % - 3L F %
341 %4 & 8

#-30 Ezeft SD < RNEWA 2 S F 6 4T o

(1)ig.# jisie (sham ) : #-SD ~ & RIEFHR{ow R P~ b "%k &
e A FERETL e

(2)4z 412 (control ) : FE&TA RIJFFE AR E ¢+ #ude #% & 7% 90 min
2SR B 240 RS ERES ISR o

(3)P-20 & @ 2 2 (2)F 4 e o (v A S fEETe 20 min R R I B2
A B (20 mg/kg) o

(4)D-30 Je @ 3 2 b (Q)Fndlie o e Al JRIE%T8 30 min K% T B2
£ B (20 mg/Kg) e

(5)D-60 ‘e = ()4l 5 e fx SRR E71S 60 min fELEF %1 B2

A (20 mg/Kg) e

342 % B k2w Tk 2 & fEGRE
#7735 05ml &% 2 EDTA g3 # 5 18 » B34 A9k
(System KX-21 » SYSTEM Ltd. > KOBE > Japan)z_ £ g & » B % o % ¢
v n IR(WBC) ~» 2 ZF(RBC) ~ & iz % (HGB) ~ & Zf b % (HCT) o #7% 38
A & 3% cell pack (SAN TUNG Instruments Co. » Ltd. » Taiwan) ~ SWH-200
(SYSMEX Co. > Ltd. » KOBE » Japan)% cell clean (SYSMEX Co. > Ltd. >

KOBE > Japan) o
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#-0.1 ml 8 7% o

T wRERE

% ® ACCU-CHEK(Roche

Diagnostics Corporation > Germany) » # pla /& ¥ O #E 8 o

343 4% 8T

£ ifEin24h

2,
2%

e ?

(1986)* 0-3 ¢ =41 %

1.

2

3

2,

B

2,

B

s

B

gt

0 & o

44

A~
Baal

3
o

pe
Ey

B3
e

Rre bt K

A -
;%J

Pe

3444 % 5 chipl £

slicer) » sk *7 &

D LR R FRAS

L,

’

R R

aﬁﬂ,?}iﬁ 125 Bederson’s et al.

% (Neurologic Examination Grding System ) &

Qe Ak AR 0 e

tERZ R

H 4w

i SRR

PRl 24 e

18

% 22
2o i

e KR

v AR

’“,f—i - R ABZ2 s kB ASES )

i

S

L+

25T AR R R RS 3 A

Ak s = {8 0 * chloral hydrate (400 mg/Kg)>»* + B "L %1
b Kes BUREpRtS 0 v P A WRT R FRNCHE LEd o3 o
T A BARL S F Y AL O oy > T A AT AR K
(09%NaCl» 5 it EREEIL G A0 > 58) BIERign R
Ak o 2 18 b P ORER b A ARB G 0 2 g A Rger B £ ¢ (brain matrix

) T 3o



B 5 2mm o BFgrr Pl 3 2 % 2,3,5-triphenyltetrazolium chloride
(TTC » MERCK > Germany ) * 1 12-well 3 % 4% (CELLSTAR > greiner
bio-one) ® > FH-HLE A 37°C IR 47 > 10min {8 > B3 & HB 0
P ERRET 0 A2EHEZR I o RSB TTC 24 Hw iz 4r »
10 % paraformaldehyde (MERCK > Germany ) & Z_» ¢ ¥ »% & /7 Jauif & >
FE RIS 3~T ® 0 B B BA s o wl i g (NIKON Coolpix
5200 > Japan ) 1T fE4dp BB > 550 T %% B ok 4 47 (Image-Pro plus » USA)
PEACR S o FARLE L R G ARG F S A e A

(%) -

3.5 % - WP s
35,1 %4 & &

#-18 S22 SD ~ Rz 2> #6854
(1)+ ¥ (sham): #-SD % B & RIAFH %ot fl? % 5GF %k & o
e A PR TS N e
(2)£=41 22 (control) © FL¥TH R TEH % 2 4 ¥ X %5$ "% & Jm 90 min >
Z (SR EM24h A TR EL LR o
(3)P-20 ‘& 1 2 2 e () Hl e o 2tk SR L ETT 20 min 0K 0% L 2
A (20 mg/Kg) e
RIBIE24h 2 15 0 B BGRP PR A e BING o R AE AL S
A ZARAFES G R ETAHA I REREE (gm) T
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4v » & & buffer Amix (10 x buffer A > 100 mM DTT > 100 x protease
inhibitor mixture » 100 % IGEPAL (NP-40) » DDW) » #X & #-{ #0325 > 3¢
s (UBOTA6900 > UBOTA Co. > Japan) 30 min (4 °C ) Bl & & & itk
FEE () T4~ & 2 ehlow salt buffer(1x Buffer H > 20 % Glycerol >
I mM DTT > 1 x Protease inhibitor mixture * 1 x Phosphate inhibitor mixture
DDW)> & %4 %8 = 12 Vortex> #X {4 4v » 3% 5. #c3k 12 0.72 irhigh salt buffer
(1 x Buffer H> 1 M KC1> 20 %Glycerol> 1 mM DTT 1 x Protease inhibitor
mixture > 1 x Phosphate inhibitor mixture DDW ) » #-4c » high salt buffer
e d 0 830 4°C T o Frotatelhry FF1lhrisH B4 CT X3

4w 12000 rppm 20 min > B b FiE A KT Gk A 80 CH .

352 e AR
Mg 18 R K R A 0 Bl S n 1 % OD EBikR o A BB E

Bo FER XD R R R IR -

3.5.3 NF-kB fr AP-1 i |+ cig] %_

* 5 NF-k B fo AP-1 /& M eip| 2 & ¢ * electrophoretic mobility
shift assay (EMSA) *7i2 » % % = PAGE (miui-protein 1I) » # % ¢ gel
(acrylamide > 10 X TBE » DDW » 10%APS » TEMED) > #% % >/% » 3%
I3 2 EE 20~30 &~ o ?ﬁ#&i‘?i? Wiet > o m Rkt fie
472 %] Pre-mixer (1 g 1g/1Poly dIdC»>3 15 x shift buffer> 1.5 ©110
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x phosphatase inhibitor > 1 ¢ 1NF-KB DNA (10 ng/ul)) & AP-1> 4 %

6.5/1 % % & tube'NF-xB £ AP-1 DNA A 7|4 %] % biotin-AGTTGAG
GGGACTTTCCCAGGC' ~ biotin-CGCTTGATGACTCAGCC GGAA % &
4 DDW > £ {8 4 b & ¥ chiprotein > #X {5 spin down > $% ¥ #-sample ¥

>k ge® (252°C 0 30min)» Ris @& gel 2 & B3HAEF > BT HF
well> s 1) 5 e pb ¢k J4 sample 42 4% 4 + 6 x loading dye 3 11 /tube>
4v b sample 12 1> i+ 5%85%% 0.25TBE > 30V > 2h30min > 4 C - ¥4

W s 3T EY

e
\yz

I o F 7 T H ",ﬁ%jﬁ»{.ljﬂf » 3z + 3 M paper » *
20 ml 7t 7§ tip f 4R 3 1 RE 0@ i"fé%%??'l * 3¢ £113M paper #- gel
IR > T Axhx I Y £ o A gel F - 5%k nylon membrane >  *
20 ml %33 tip ﬂfﬁﬁ;‘f’i:‘@”#@% F@ o LR A5 3 Mpaper I ¥ L JEE
."1%%",%51« o L RENAABINESFBREAFEFTAEZEY Lhy R
* O5% FWE i) # #8 T 4 - nylon membrane & A 2T o~ 4 3R B
£0 05T OS%IEE I B3 ki ) e X e B R £ A5~ 37C
¢ incubator > 10 min > f& UV (120 MJ/cm® > i & 254 n0M ) » &5k & &
e » X i@ & P 5~ 50 Ml wash buffer (100 ml 10 X maleic acid > 3 ml
Tween 20> DDW ) 120 rpm > 2 min 4= % ;¢ #| 1 X blocking buffer (6.5 ml/
% > 13 ml 10 X maleic acid * 100 ml DDW > 13 ml 10 blocking solution ) »
#- 50 ml blocking buffer & » &# & p > /™ 120rpm > 30 min > XS
;¢ %] antibody solution10 ml/ % (blocking buffer 10 ml » 1 g1 streptavidin) -
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[

4v » antibody solution10ml> Z /& & 120 rpm>30 min> X & & » 50 ml wash
buffer > /7 120 rpm > 15 min 2 = » 2_{s 1§ detection buffer 10ml/ % >
ZR T 120rpm 0 Smin 0 2R {8 AR KRFEARY o FITH Jc)pvg‘r ) 'ﬁ* £ e 1]

(CSPD 742.5 111 dectection buffer ;¢ CSPD 7.5 £ 1) #- membrane # I %
WY > I & membrane & & T (FjF T CSPD > F P K ¥ 2 20 ml
A IE tip T 7% 1 membrane M AL A_F &0 T H F LA R R R Ty

Smin > #-5 4 CSPD #5%% » 3 £ % gL3 tip % e A4 ¥ 47 K

9K e ®o 1 37°C incubator # ¥ 10min 2 {449 Ko & HE
R k2P s TR R e4r ) > -membrane F I o 5 R P oo Bg PP

M fs 0 17 Mt optical density 4 #7 L P enZ B R o
FR P GiRB it 0 ¥ @ * Photolmpact 10 # 45 *7/& f 1] - ?f
£F " FF 45 08 Gel-Pro-Analyzer ] % ~ 47 > T 4123+ 5 > DNA+dye

w3 5k {8 (optical density) o

3.6 53 A 4
AR Sy T EHE R L (MeantSD) k£ 7 o JI* H F]F ¥

2 #icr 47 (ANOVA) fhischeffe’stest kit fd 2B eni B o A7 %

#P<005 575 &L -
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4.1 % - "L F %
4.1.1 42w —J B IR B I 3 b b 1)

#-SD ~ B A RIAFEHIRE 7 < Ppdo SR LT R 90 min 0 £ TR
24h s> Rige s> P S TTC (F4 4 (4 HERB LR ¢ A 25T E %

Pli % =d (B4, B42)-

W 41 e3¢ ;é;ﬁ:}gug SR S TTC A4 S %HERERS ¢ >
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4127 P PEFREHA 2 Al —L B G~ BUSH B o ff ik
[‘% o

Fralie ~ P-20 2~ D-30 jefo D-60 2 GH B o ff e A0 A B4
11.06+1.59% (p<0.01) ~ 6.40+1.0% (p<0.01) ~ 4.3+1.75% (p <0.05)
e 11.4840.85% (p <0.01) ¥R+t ig jiv e c70.8841.96% F { = #p A vt

(Bl 42> B 43)°P-20 2% (p<0.05) v D-30 2= (p<0.01) 4] %
F e ERAFAY (Rl420 B 43)e ¥ ¢ » P20 2fcD-30 &
L D-60 2 (e EG AR A (bothp<0.01; 42 B43):

A P20 2o D-30 4l G AR At 4p 02 (p>0.05; B 42> B 43)-

413 % Ip PB4 2 AP $H82 0 — L B OR § < BUH SOk i oo
FAlE ~ P-20 &2~ D-30 2 {r D-60 i Sakdp % BoA W 5 2334

0.52 (p<0.01)~1.1740.41 (P < 0.01)~ 140 (p < 0.05)~ 240.63 (p < 0.01)
ik L e 0332052 et fid ad4F % s (B 4.4)° P20 2~ D-30
ot ]l e D-60 ot i) e 2eat4p % s (all p<0.01; B 4.4)° P-20
4o D-30 e il a3 % Bdp iy (p>0.05: B 4.4) > @ 424 240 D-60

A IR S s Ap s (p>0.05; Bl 4.4) -
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14 -

Q@
12 - T '|'
10 -
HH
@@
8 N #HH

Infarction area(%)

1]
| oz

sham control P-20 D-30 D-60

B 43 7 pFA gLy 2 4 fs 8k — B RAE § SH & el o P-20
feD-30 vt irdlefe D-60 et L TR ER R A Y o @p<
0.05° @@p <0.01 & B & jiFiefprt 5 *p <0.05, **p <0.01 &£ control
P #p < 0.01 B2 D-60 4p - fi o
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Neurological deficit score
P T
o ()]

o
ol
1

00
dam ootrd P20 D-30 D-60

Bl4.47 fo P BRI S L 4 s ¥4 5 —F B RE B A GURk i e iy o P-20
4o D-30 vt drdl e fo D-60 2t ] g SadE % 5 - @p<0.05>
@@p < 0.01 27 L jiriedn b i s *¥p < 0.01 B L F4] e vt fi s #p <
0.01 & D-60 24p +* i o
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4142 LG E S BT GRS T 0E R g i

SD « Bz g B3 a RIAT &R foL ¢ < gh ik IR T o
Z R FE¥T{8 90 min PR fFie s 24 2 s P-20 ~ D-30 fr D-60 2 47

24 sitent A& L (allp>005; % 4.1) -

4.1.5 2 f fin #dk o & Bla fE gl 58

SD + B g %R A YA PLAFH RIS ¢ 4 5h ik R g R
£ s Frdlie P20 &~ D-30 e D-60 i ggik & A u) 3 234.5+
75.5 ~ 183.8£66 ~ 208.2485.7 ~ 166.3+41.0 ~ 210.0£37.4 mg/dl » & ‘o fF 3
23 st eng &4 (allp>0.05; B 450 Bl 46) o i [ 90 ¥ ik
£ s FrdlE S P20 2~ D-30 2 qe D-60 i dEik & A H) 5 2603+
105.0 ~ 200.8436.7 ~ 204.7464.1 ~ 149.5452.5 ~ 24834832 » £ ‘. #%:2 §

st b g a4 (allp>0.05; Bl 4.5-4.6)

41.6 2 A i iad e < Ran¥ f e 32 #% 5 o 8

BRI R E L P X B AR g i R ETS fo e ¥ 90 min PF RS
@ (sham) ~ #4112 (control ) ~ P-20 = ~ D-30 2 {c D-60 ‘2 i% 8 v %
WBC ~ RBC ~ HGB ~ HCT » 1 % #%% 5 pH @& ~ PO, fc PCO, e14 /it £

KN

%’Kji’ﬁ.?fu?ﬁ’:”ﬁ L&A (allp>0.05; £ 42)-
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i

3

blood sugar levels(mg/dl)
5 8 8
—

&

sham control P-20 D-30 D-60

Bl45 2 Aty * Ao P8 e L jn L drs e kR - ©in
FEdra B+ jir e (sham) ~ #241 % (control) ~ P-20 ‘& ~ D-30 4r D-60
eng HERR AL o
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g

blood sugar level(mg/dl)
5 0B
—

dam atrd PO DI DA

Bl 4.6 2 A4 o> 5~ Bl #EePB S o i R (S 90 min PE e A8k
B i fE¥T{8 90 min BE e (sham) ~ 4241 %2 (control ) ~ P-20 % -
D-30 fefr D-60 jecrin ik & 4 02 o
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42 % - WA P
4212 LBt i —F A % B4 PS4 T NF- g B i 1 chfps 48

SD = Bl & PIASE &R fot P % Bod "% o N FEET 90 mins £ N 24
h {6 % i)+ "G L F NF- £ B e i i vl ~ 4] 2 e P-20 24 4 5
100 % ~ 45 % e 78 % » 1L jirie 5 B F ~ B =0 5 P-20 o @ EMen
SE4lE (p<0.01>p<0.05: Bl 47~4.8)c - NF-gB &+

e s rdllefe P20 22 B BEEFLE (B 47-49) ¢

Blank S-RC C-RC 20-RC S-LC C-LC 20-LC

F-xB

Bl 47 2 A i fhad i —F AT~ B S 5o A F NF- B is e 38 o

LA s A ﬁ;frz’ﬁNF-/sB“"H Bt e (S-RC) %@ ~ =5 P20 &

(2ORC) B gl (C-RC)e = i)~ Bl B iR+ jire (S-LC) »
e (C-LC) 4c P-20 o (20 LC) 2 ¥ Rl4p i «
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activity(%)

NF-x B

100 -
@@
> [
&)_
Q@
20 T
20_
0
sham oontrd P-20

Bl 4.8 2 A st —E BTG X B2 G NF-g B s @ 4
+ Rl FeoNF-k BB jired d ~ 205 P20 2 B iKen
4l ke o *p<0.05 > **p<0.01 &£ control & 48 +* $2 ; @p<0.05, @@p<0.01

B ¥7 sham #4p +* $iz o
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activity(%)

NF-x B

250 1

150 -

100 -

0 ] : :
sham contra P-20

Bl 49> A pitst e —E B G X K% A FFNF-k B izl i o

= )% "G NF- kB g 2 5% eie. (sham) ~ 4341 (control) fr
P-20 k&2 R 4p i o
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422 % A itat e — L B G & BS L T AP-1 B
SD = & & RIRAFFFRfot ¢ x Fode R SR e ¥ 90 min> £ g 24

h i & e Rl 54 T AP-1 8B IR L e s 4] e P20 o2 1 30

L3 BFE AR (allp>0.05; B 4.10) -
Blank SRC C-RC 20-RC SLC C-LC 20-LC

<AP-1

&l 410l£ﬁ'»‘&+arl—# AT “‘AF;?’TAPl SR e L
* RGBT e AP-1 R R e (S- RC) ~ P-20 % (20-RC) frirdlie
(C RC) 2 B Ap i o = ]+ "o & Fen AP-1 & 14 e (S-LC)~ P-20

‘2 (20-LC) frizdlie (C-LC) 2 B+ 4pi o
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¥IF @
S50 A7 %0 - REFGIE
AR SR SD < RA RIAFEE R {o P & Apde IR L ETL T

90 min> 5 24 h £ jEinis >~ BN IAGH 2 A G445 -2 A s 20 mg/kg

A PR 20 min 7% 3

E'st DAREI N L % 7&: f‘—"ﬁd = ﬂ,J 3}? e

B TRHEEBRAPLTET R - KO RPAET PSR- K

i
Iy

=
[}

522 Ainh el ol LERT LT B G

7

AT R R AL A 20 mg/Keg 2t A Rl E oL P 4 s

g

PR ok g [T 20 min {r R 718 30 min # PRI SEE 0 A Fha R 0 4

B o A fod G4 4F 0 e m SR FEET{S 60 min R 3 AR e % o B

(e

BREEIPE Ao oo 20NN s 0 e H g 2% 5k g time

widow 7 %7 B i o

3.9.;\@,; g n“‘é',lﬂ_;l;_;gigﬁ:é)?%;g[ﬁ\,L;_::««fp.‘lifzjiy%}?f{@

AT R B B R ] Ao A s B A A

et ¢ R i L SR LT 0 02 & FEET 90 min PFeNE R A s F o T

B2E R ERAR 01 0 PP AL e 7 g P Mok SD < BUEDE R R v
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542 L a7 g e Bk ki 8 R el Bk AR
ARG R R B gl fet L E sk Bt A RIS B
w5 fo F 0% R PR ETE > 12 Z JE%T 90 min PF SD < B % if i R i
WBC ~ RBC ~ HBG ~ HCT ™ % & #Ek R 4p 01 > 3P > L s 7 € 2%

i SD * e WBC ~ RBC ~HBG ~ HCT ™ % & #Bk R

552 ARt Akl —RLIBIAE G < BUGHE 2 NF-kB 27 B
$ L #F I NF-g BB a2 8 Lm e chiz B ehdp % NF-k B

feddm — 1S 0 15-30 min PP &g et 2 s fe & 60 min {s $| 120h

E&g@fﬁfTKJéﬁl*”’#ﬁ.?NF KBm/rr}%'Lbb’F&Fﬁ ﬁg"yﬁ

NS

W — R B 24h P NF-gB e ¢ 12 P00 KA

S

Y

5 B BT S R )X BRI e NF- kB AR EE c s A
Friof e B el Fedlie o (e 240 2 Rl PR = g 0 o dERl 2 A
FOEEA ST > SR A FIA P NSRS AT SRS
oo FE %778 30 min m)%‘ e P ER o AR E g B LR
STl L e g2 O e L FMNF-kB hE A i R 2
Be3hE P % T A T AT RRLRAHEF 2 5572 Py b

ViPzn i NF-gBia i adrdle k B Mk F1E d 204 Time <« £ 0
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oA A AR R A GRREEY A R oA Rlwie a2 > AP andeis

| Az ke ’ Xr 3 Ll"‘([l 2 . . N AR N ~ Y
WL X NSAR K A S mie h =2 W RS NF-g B iE - & P

562 At ab —R BN S RUGH ES AP-1 2B R0 2 R
- H Y
ARy i R R B s et A Ee s e AP-1 F iR
W BRI ERZ A SRHREALPERL AT o F T

GE Lt ARG

39



LB R LA s frak SR IR ETIS 30 min i5 AL RS TR B

oo oA Sa AR 0 B o SR FEETES 60 min R F AR v e Sk o daih 2t A Be

N

HAF R E SR £ RRBE LS 2 A s drtime widow 7 %
177 Fﬁg f/é,‘ o A i ﬁﬁa{-u]—ﬂ"\ é zn: F'—,—JIR_FE f{[:‘q"’ 'p—’ '[7_';_3 NF KB m?k;{‘“ #E] Fﬁg , ;;\L %/:\

"t’Alef‘a@’? f&:@—ﬁﬁ;ﬁp;&* ’u%/%-ﬂig»lfbaaﬁ”’}fﬁjhgﬁo
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Effect of paeonol at different time administration on cerebral
infarct induced by ischemia-reperfusion injured Sprague-Dawley
rat
TSUNG-CHIEH LI
Major Professor:Ching-Liang Hsieh
Institute of Chinese Medical Science
China Medical University
According to our previous study that the paeonol can decrease the
brain infarction area and neurological deficit grading score. This time, the
purpose of our study is to investigate the effect of paeonol at different time
and the relation to nuclear factor- £ B(NF- £ B) and activator protein-1
(AP-1). The model of the ischemia-reperfusion injured cerebral infract was
bilateral common carotid arteries and right middle cerebral artery occluded
and reperfusion for 24 hours. The paeonol 20 mg/Kg was administered,
respectively, from right femoral vein of rat before 20 min and 30 ~ 60 min
after the cerebral blood was occluded. The therapeutic index of the paeonol
is according to the cerebral infracted area and neurological deficit score. Our
study also investigate the NF- g B and AP-1 activity between the infracted
side and non-infarcted side. The results revealed that the paconol 20 mg/Kg
before 20 min and 30 min after the occluded from right femoral i.v injection
can decrease the ischemia- reperfusion rats cerebral infracted area ad
neurological deficit score. But the paeonol 20 mg/Kg 1.v injection after the
occlusion 60 min doesn’t have the same effect. In addition, the NF- £ B
binding activity in the sham group (the cerebral artery didn’t occluded) have
the highest level. The second is the paeonol treated group and followed the
control group(the cerebral artery was occluded). Besides, the AP-1 binding
activity were the same among the triple group.
In conclusion, paeonol pretreatment and 30 min after the occlusion

can decrease cerebral infarcted area and neurological deficit score , but the
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60 min after occluding the cerebral blood flow doesn’t have the same effect.
Therefore, we suggest that paeonol have the benefit of the human cerebral
infarction. And the treatment effect is related with the time window of
paeonol closely. Otherwise, paeonol have the neuron protection but the

relation with the AP-1 should be for advanced study.

Keywords: Paconol, Different time , Cerebral infarct, Neurological deficit,

NF- g b, Activator protein-1

48



