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LBIEFF RS O AP L G B % »F, fEE /R BRI B P RN
i F LA Y B R L2 e h TS z\m e
iNOS ~ HIF-1a ~ TNF-a ~ caspase-3 » - o iR F) T RGBSR GIR G
T 2 s ooom HipS B4 (SOmg/kg) *{m/ﬁ\‘ E G A »,v;a #
R B PR R/ BRI F A Y R T R IR E T o A B HERE R
P23 clopidogrel (20mg/kg ) > $H%63% 1§ T chee L 120 ¥ @ P B o 5 ok o

-nJ ‘\t:,..
\\‘ S~ ﬂ

M aEz @ dn o ZEH ~ 2w (47 b~ puerarin ~ clopidogrel
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Number: CCMP95-RD-012

Study the Effect of Puerarin Combined
with Clopidogrel on Ischemic Cerebral
Infarction

Joen-Rong Sheu
Taipei Medical University

ABSTRACT

Antiplatelet drugs were utilized on preventing vascular diseases include
myocardial infection (MI), stroke and cardiovascular diseases. Several antiplatelet
agents with different mechanisms of action are currently available for secondary
prevention of ischemic stroke. They include aspirin, ADP receptor antagonist
(ticlopidine and clopidogrel) and glycoprotein IIb/Illa antagonist. Clopidogrel was
a highly potent inhibitor of ADP-induced platelet aggregation. Furthermore, it
inhibited collagen or thrombin induced platelet aggregation, because of the
involvement of released ADP as an amplifier of the aggregation induced by other
agonists. Clopidogrel proved more effective than asipirin in reducing subsequent
ischaemic strokes and other vascular events in a large clinical trail with recent

1schaemic strokes or other atherosclerosis diseases.

A primary component of most functional extracts of Pueraria lobata is
puerarin. It was reported that puerarin (100mg/kg) could reduced infracted site after
ischemia reperfusion in rats. The inhibitory mechanism of puerarin may through
apoptosis inhibition to protect neuron cells. Puerarin could prevent ischaemic
strokes through neuron protection.

Therefore, we want to investigate whether puerarin combined with clopidogrel

provide substantial increase in efficacy on cerebral ischemic infarction. We will use
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the model of middle cerebral artery (MCA) occlusion/reperfusion to study the
effect of two drugs on infarct size, behavioral test, lipid peroxidation, neurological
deficit, grip test, and investigation of molecular mechanisms through western
bloting and reverse transcription polymerase chain reaction (RT-PCR) after
transient MCAO 1in rats.

We found ischemia reperfusion injury that caused brain injury may through
several inflammation and apoptosis related factor such as iNOs, HIF-1a, TNF-a
and caspase-3 expression. Pretreatment of puerarin (50mg/kg) could reduced
ischemia reperfusion induced brain injury, and combined therapy of puerarin (50
mg/kg) and clopidogrel (20mg/kg) did not show obvious benefit as compared to
treatment of puerarin (50mg/kg) alone.

Keywords : antiplatelet drugs, ischaemic stroke, puerarin, clopidogrel
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B

= ¥ P = & (intravascular thrombosis) & 31423F 5 < i ¢ A A
&é% 2. - B %t 4> (arterial thrombosis ) enza sl 4% (plaque
disruption) ¢ ¥k &M ¢k % ¥ (acute vascular syndromes ) » & 35
il % (myocardial infarction ) ~ 7 #& = _{+ .~ %2 5§ (unstable angina
pectoris) 1 % ¢ Rk (stroke) (Fuster & Lewis, 1994 ) & {4k n {75
K (acute ischemic stroke ) i@ ¥ %_d *% cardio- or athero-embolic #775 = >
Erorginann e %k (Albersetal, 2001 ) o 37 & R 4] * B4 H 5 550
ENESIE ]4\:* )}Lmﬁﬁ"’t‘%;ﬁ,, }g(j\?‘}tp%&hg‘_gﬁgi%‘% %ﬂ'iﬂi’,]‘ g
¥R moo] BB F M) 2 F A 2 & > (progressive microvascular
thrombosis ) P % ¥ % € £ &£ ¢ (Choudhri et al., 1998) > Fl % &
LI FE 2 S n F on 2 T F 7 lipid ~ platelets f fibrin (4 & 3~
vo)m AR s gAEH I T R & F (Okadaetal, 1994)
@k {820 MEATR (77 no-reflow B % ) s T i@ reperfusion it £
FAoF Il P RAAZKII L R DR 2 L EF ke ik
- # &~ & (Pinsky et al., 1994) i "od! ‘Flmre X 4p ; ¥ - 78 L 3F
postischemic hypoperfusion g Jx 8 7+ » & i * intraluminal MCAO

( middle cerebral artery occlusion ) & # & %‘PH i w4 ¥ b PF o reperfusion
I % ¢ & CBF(cerebral blood flow )1% 42 % 4 x m ¢11% 2 ( Connolly et al.,
1996) B BMCET LR 4 R A s BB O] o ek
1 degranulated platelets 4 % fibrin 7% % (del Zoppo et al., 1991) - #&
Moo FFAT B A Ak iE A RGN A & F kD platelets R fE 0 EIR
microvascular no-reflow 14 % & — # "glnPe X JF IR %0 5 F 5140 WA
=gy "ﬁ 77,1 X (Abumiya et al., 2000 ) -

oAk 1820 MR AT en TS o "ﬁ% AR 3 S= e T NI N S I
leukocytes + %-¢2 Hiffz » i BATEE I E LF RPHFTL
& 4 4 (Connolly et al., 1996) d 3t leukocytes ¥ 4874 < ¥ # g A -
fawmre (stiffcells) > ~ & @ fpAgm » PMN ik g 4 3 & P-selectin fr
ICAM-1> % %] e ¥odk 5 14 2 reperfusion 750 8 » € = & 712 lenticulostriate
B 5% {5 i %\' » & leukocytes & i BT‘** BOHE DN A dmie 30 FE
Bt R A Kp\faﬁr‘_ﬂ_ 4v reperfusion 7 no-reflow I % (Okada &
Copeland et al., 1994) B FR 0 7 7 4p ) & j o - neutrophil depletion

(Connolly et al., 1996 ) > {F“ % P-selectin (Connolly etal., 1997 ) > it

BOOPRH B e L BRI AL B n o R APEE R 2R R e S
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= 2. > fibrinogen ~ polymorphonuclear leukocytes #r /% it 51 platelets 4
f# f"%3% microvessels’ #_¥ Ik microvascular [ % 7= & % (del Zoppo et
al., 2000 ) » & # jic ] & ¢ P97 42 (microvascular patency ) #& £ -

P o o E e RERE T AP TR L AL TR
[EJ R 1= Bmﬁﬁ ~ PR 'fr:uj; ? B :)?‘-; °

RV L I SOR AN T RN S R LR A
k& 4 > Z 7 aspirin~ ADP receptor anagonist ( ticlopidine = clopidogrel
) ™ % glycoprotein IIb/IIla antagonist > aspirin 1% * {4 5 3 ¥ 3 e
#] cyclooxygenase @ & > 7 thromboxane A2 e74 & = 2 Frd|n /| 5 %
Booaie e P > d 3t aspirin A Tf I S 'riﬁ,#m MR R TRk Rk
PR CEALEEE L 2SR 3 23%F 0P R F A R
R I8%F Y b VU R A ’;b 4 a6 ' & (Antiplatelet
Trialists Collaboration, 1994 )> # 12 aspirin 7= £_p @ * K 3g | %58 44k o
e R ep EEF > FRFLO RRFIPPBF L B Frk > @
J Tk sk (ESPS Iistudy) % & f87 (v i i | 45 ¥4 &
EFl z’v”!dipyridamole % aspirin k FURIFR B IR R B B I 37%;‘)?" Lo
g4 eanprad 2 ARIT* g 4 B H jhig * aspirin ¥ & 7, ;&i‘g 4v
( Diener et al.,1996) B PET G Y - 2Rk % (MATCH study ) &
=1z clopidogrel i * aspirin 1 FEF+ ¥ b 2% (Diener et al. 2004)

kR 4 ) B eniE (A 4 puerarin (100mg/kg) et Bk
Y R BRI R iiﬁﬂ;}é"')éﬁ'i'ﬂ PR OTA G RIS RS
Ty EE R cnrt gy oM B EIRME T g BT d PR e il e
= Rt o a MG E AT & eng T o (Xiaohong Xu et
al., 2005)

A3+ enp hi £ F % puerarin fr clopidogrel R 4£3 M A 7
T g F 0 {3 S FP PR o EES AT Y
hoegRE B oo oS &d ;z;’%\:‘_mm ii‘gé\z;ﬂ\i‘ﬂ:% ’ﬂlﬁi“'%fz:ﬁ’f
B RgY B F PR/ IBESFS R (FER > AL L)
ixga\aj;L Mrgr b &R LGNS AESEY L2 (T 0k Hiw
FREIR IR EFRELRT GRS TEF R A
fwifmlv\ ‘kff'?l\ BlE o

T E G BT A F & A s B % 4 puerarin e clopidogrel %

\_

BF#
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5198 2 % Pueraria lobata (Willd.)» H % X ¥ Bt ¢ 4259 A
BRE w g R DE B T PG g% (Fan LL et al,, 1992, Xuan B et
al., 1999)c B & 3 »x= 4 > B3R F Ak #F 0 puerarin > AF T
B e #5205 i (ChenLetal, 1995)0 © 7 Misb i 1T % 57 & ch
o2 fpirenip T (Wang L et al, 1997 ) 0 3Tk g8z ® { #F M -
puerarin it § rxenRiEimre @ B 2 % - B @ E L g 2 (Dong
LPetal,1998) @ fdiTaw 3 { M7 » %+ < B puerarin( 100mg/kg )
- 3 B B TS /ﬁ,,ﬂ.ﬁfggmrlet,\my "'Kﬁ,——;}'?; LR EE R ,,,:)\pi
¥ I purerin ¥ iy S d & B = g F-v (XIAP ) :E@ Frd)
ek A A @ R A 0 A RS T Ak M{ghnﬁkm»m—
% ¥ (Xiaohong Xu et al., 2005 ) -

fin %4 Clopidogrel # 1987 # B & » & 1997 &3t d = | ik
R ABIRA A KT ALY B e R R R A
4 (CAPRIE Steering Committee. 1996 ) > ¥ % 2002 & 51 1 — i 8 D
Tk R 0 IR TS {“f 7 asipirin ‘b o ¥R AN Mg iR
x4 (YusufSetal., 2001)
Clopldogrel g 5d prile 7+ ADP X M ehig & kFrdla o] R
Bm T Fl‘?.u_’g)% »od o] 4R ,Tig;d ADP X feiitm A B
b B el riE S s | R B F BT g ed Bl ADP o k4
JFEREFR R 3SR A5 (Wagner WR etal, 1992) 0 fn $2eh
Ay ® ADP #rfligcine [ R EF BF T - BA & e s (Herbert
IM et al,, 1992) > & ict3F 5 % i 12 F %54 7 » clopidogrel i
5 fxit 4 2 asipirin tpt K3 T - F 2 0 2 ¥ — ADP £ B Suphid
ticlopidine 4p #7733 7 7 + & = + (Herbert M etal., 1993) -

Tk b PR L IR 0 19,1851 F 4k (¢ R 2 REIRAT L | o
Ja ko0& X %5 75% 5 clopidogrel shups 4 ¥ F X ¥4 325% 5 asipirin £
i 4 Ap# %4 clopidogrel e 4 Hog 4 ﬁ‘?’”ﬁ"ﬂ PhEHB L E T i
W o PR RS asipitin e X o] o HHp ARG R DIRGE T
* (CAPRIE Steering Committee. 1996 ) > ¢ B % ¥ clopidogrel =7%= 3 #
s > clopidogrel #.7f I x %};" el ﬁ_ﬁ_iza»m <% (Savi Petal, 2005) > *
AR DIEFEEMEY b 5% - A Z (Weinberger J 2005) o
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s Hpe

I

DR A ALCE A B LR YR Sy

B EMB S L X B 250-350g (5% Wistar) 0 %
Longa % 4 (1989) 7 %2 Hwang % % (2002) 2.3 j24c 1213 4F o X
& 12 3% isoflurane (733t 95% O,4v 5% CO,) F 4R & Bgfﬁrﬁié T 1J
2% isoflurane #FFrf% o FEINA K d ¢ R B o 450+ RIS #0%
(right common carotid artery) ~ “hgpde 7% (external carotld artery)
22\ Z#: 7% (internal carotid artery ) > #- 14-17 mm & & 504-0 £ 355
(nylon thread » 4 % % — & # 9% ) > i5d *h 7046 » T N 57 65 5% >
TR A g A L R < PP $99% (right middle cerebral artery ) 2.
FE% (ischemia) > ZRfs & v > @ EEp AREHE o AP RA* (7
% P32 (behavioral test » it 4o ) FEin -t B ESY & # i H - Py
ik o Ho L PRI L REE B A3 0h 40 R AT AU IE s R B
i (reperfusmn) I RS o 2 L PRI R BT R
- Headr o LT X RHIE R AR R 37C -

7 % B3 (behavioral test)

% Borlongan % 4 (2000) » fdtm — ] FFeppE R p 22 - 2+
wo] B R GBS (R4 BE ) o A PR A Rai iE e
AT 43 (Fifa forelimb akinesia » * i postural tail-hang test) > r fx
A REST R E - P eeIRak o od Y ARFE B Y 2P b BN A
PRI G B f g R RIRE S R A (2 R
}f@-_) s F]RL S E e (DeVriesetal,2001) HEINERL I T - Fea
ZPOBRZRAERTHOZER oK R AL E RIS (£
F 5 2 %W % > c-shape bending) » i =¥t 'FJ“ A
W IR B AEMIRGE K 2 A RA RN BEEE e R G
N EAE R B RS

o B % ¥ (infarctsize) 2 |z

% P& Bederson & Pitts & 4 (1986) #4023 hE F- Lo )
P e L gL fS 0 @ * chloral hydrate 200mg/kg Jfrfs & B » 3 iR
573 TR~ 9%53,5‘_3%‘2?’*:'1 v B2 Tk B 2mm B R o 12 2% TTC
(2, 3, 5-triphenyltetrazolium chloride ) &8 & 37C ™ % ¢ 30 &~ 45is >
% T3z~ 10% formaldehyde solution & Z_o [§ % » Pg*r 5 #* Hciip 8

P
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Pe4p (Nikon Coolpix 5000 ) > B {s 12 B2 i~ 47 3048 (Image-Pro Plus )
P E G ERAE 2 P A (% infarction volume )> %% Lee % 4 (2002)
4v Swanson & % (1990) z_ =54 >yt “,ﬁ(f Pk Pz 3R

At FRIFSETE (L) AL f
B:#ipretsk (%) & f

RO {5 v £ 45 5 1 (B—A)YBX100 %

¥ § v (lipid peroxidation) mip £

i Pg Okhawa % A (1979) eh= 2 T4 iZ4&F > 3£ 7/ - RfiE
(malondialdehyde » 1% 5 3 §iE ¥ i sty 1) | £ o ¥ Wistar & %
SR T P B B e § X efs 0 % Dounce £
B R AR - B k4 Krebs buffer [10mM Glucose, 10mM
Hepes, 140mM NaCl, 3.6mM KCIl, 1.5\mM CaCl,, 1.4mM KH,PO,,
0.7mM MgSO,, pH 7.4] 4c 1B B it & #of= Brige o 2 i 3,000
rpm B - A AB 1S 0 Pk i R T FTiE S 1Y & o - lycopene “*c
MREBRRERER 3TCTE L A4 TR R (200uM)
Tl (7 F = - & 48 ° 4o~ 10uL 7k/4 trichloroacetic acid solution
[4% (w/v) in 0.3 N HCI] % &+ H F jifs > £ 4o » frit & 1L X Bk
(thiobarbituric acid, TBA ) * & :## [0.5 % (w/v) thiobarbituric acid
in 50% (v/v) aceticacid] e F -+ 7 A 454 £ 5 F &> 4 > ImL & ~ fi
(n-1-butanol ) T IZI BF R £353 > NEBLIr= L o is ik
Bt o Bt B W Koy F A 4k k¥ ik (Hitachi, Model U3200)
# £ 532nm ,EJ £ % ¢ n-l-butanol 2 v kg o Py i F i A2R 1
thiobarbituric acid-reactive substances (TBARS) 2. 2 £ & 113%i5 o

# &3k ks % (neurological deficits)

1295 Bederson & 4 (1986b) 142 Lee ¥ 4 (2002) #7iF2 A &
ﬁ']@’%‘ﬁ‘l""w\ﬁ&fbkﬁvﬁd ;,.)»#Emﬁi)i AW h - | FE Y
w | PF e R LR j‘afgﬁﬁi T_A BT 5 0N o RS
)'i WUHE P E e A BFIRFG T 0 FXRERREL OE
B NRBPFENZELW oA K TR B ERFE IS A -

—‘Ff;t;gfr%ayifi% BET @ HREFIEREE 6 - o > Lzs ¥ 4
WP o A RS B ENOFE R e R G 0 X0 BRI
S SRR 0 SR E R A 08 0 G PRl s B g R
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ML

- R LGAR X sk et i) (contralateral ) g 5 @ B TSRS
FHG ARG P A R R DT VMVB EE -
PP TRl A R R 2 A ehp Mvra» PR e & B L

f’: B

WARR A R TiE D LG B RA PO S Lk X BUHURE R
B3 % R eh+ ¥ (counter protection paper Klmberly Clarke )
I '(\;??‘f'\'* MR o WA PRA X Renk ® » KA (55014 §
R R = SR TR E ) b o SR Y Vi el THe=x > & F
X
E

AT B R BN B e d ek st o BE Y b
R R ROR e E 4 R MRS RS B 25 st}i’gf’éﬁ
LGRS B B S FE BRI R B
S 3 FARA A ABAIR A A5 A

BLEREARE R X R R IR &4 45 (convulsions) = 3 F F 1R
#4783 (sustained disturbances of consciousness ) > #-f “/TT WA et o
BoFF R A A AR o d R iE > A2 RS T R

e > ERpmkk e T 20 o (Belayev et al., 2003 )
Fi4 RIEE (grip test)

%P Moran % 4 (1995) o Al E R A E N HIREL LR
SAFEH S0 A L A EF N mBipids o mBERT R TG
40 28 o A B AR - | FEE S L [ FEaw BB B R
BN A g Y Bl ST K B vk 4
(=) 0t BLHLGE -

(2) 18t B3 5 E 3R i ¢ o

(Z) 28t B A BDER B L > 4 b A RE BRI 0B 1 o

(2)3s--* EuUAdmEsh - BEAF BEREI 2B o

(I )4%--® BUR O W obg g 3ot im® 1o oo b BT R
B o

(7)5%8—-% 7 M mEe ghief|a L4 b migs o

7 B e

MR SR AL P E AR 2 e ) G AR A 5] S
b i) 4e ~ 6x sample loading dye (350mM Tris-base, 30% Glycerol, 350
mM SDS, 175micromolar Bromophenol blue, 600mM DTT, pH 6.8 ) =

534



A E B
L
CTTruggsg

B 100°CHe #1065 & 45

PEEEER F25H 51

& > & F-v ¥ denature {5 - f-iE B0
105 A LR R AR ﬁd’%g 29&}” ’?I\EFL B e B

5,000rpm &g S & 4a s & * oA 12 10% SDS gel ** running

buffer (25mM Tris-base, 192mM Glycerol, O 1% SDS, pH 8.3) T » 12

200V/80mA & {7 7 A A B o i KR

% *% transfer buffer ( IM

Tris-base, 20% methanol, 150mM glycine, pH 8.3) F » 12 70V/300mA

AT AERS
(NC; Hybond-C) &

/\Bi:’f%g;}g\u—l' 7‘

“~

F-9 F#4% 1 nitrocellulose membrane

- Polyvinylidene fluoride microporous membrane

(PVDF; Hybond-P ) % & » % {s #-3& F %% B & 4°C < blocking buffer
(5% non-fat milk, 10mM Tris-base, 100mM NacCl, 0.1% Tween 20, pH
7.5)¢ »# & 40 & 451812 TBST( 10mM Tris-base, 100mM NacCl, 0.1%
Tween 20,pH 7.5) Fifid 3 = » & & 10 A 48 > 2 184 » - Bdn

8 (primary antibody ) -

WERETHREIEY 2 A

AW X BT b 2SR e 2 fRie T

(HRP) #= =48 (secondary antlbody) ; "? TRTERIL

£ 2 TBST i ik ik

Wog X & = T A4

* TBST 7? S
7 horseradish peroxidase

| pE o
ﬁxw g /‘Jc); 7@3?'

Enhanced chemiluminescence ( ECL) Western blottlng detection reagent
R R R E 0 R Fed B R ) o B fS RS TS R ‘?‘ﬁ#ﬁﬁ%
T Re o 1Bk 173088 (Bio-1D version 99 ) 1F A 47 AR o
F#é-R &t 234 F B (Reverse transcription-
polymerase chain reaction, RT-PCR)

411#* Super Script One-Step RT-PCR with PLATINUN Taq (Invitrogen )
2 R kP F4p7 &7 RT-PCR 7 5% o

Component Volume/50 microliter Final concentration
2X Reaction Mix 25 microliter IX
Template RNA 2 microliter 10 pg — 1 microgram

Sense Primer

0.5 microliter

0.2 micromolar

Anti-sense Primer

0.5 microliter

0.2 micromolar

RT/Taq(RT enzyme) 1 microliter 0.2 micromolar
Mix
Autoclaved dH20 21 microliter

#-r1 ¥ #5712 reagents & B 4v > 3 0.2mL & EE#cE PCR F B8 >

<</l:€s : .—L ﬂ@%&iﬂ

okt HeiE. 2R
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¢ Fﬁa%ia*ﬁ $258 % 1p

1

pre-chilled) #=# vortex /& & 353 »
sE BE 9 sample

B
\
21

—

18 Bk dER
e
System 2400 ) ¢ % i& {7 RT-PCR o
® ? K7 #*f” %R~
v

» & vortex FFik
*J‘

EEA

34 #7i% * Z$ puerarin
F

s B fs B o~ PCR F &% (GeneAmp” PCR
Technology Development Co,.Ltd °
PR E

TN 1A S D NE

r_.g
n‘!’,

-\

¥R 99% % p Wuhan Yuancheng
clopidogrel % p = § % j >
k2% 3+ & 5 sham control (n=5) - solvent control (n=5)
(50mg/kg, n=5) -~ clopidogrel (10mg/kg §= 20mg/kg) & * puerarin
(50mg/kg, n=5) ; %% ES
PRis L RIE 0 24 o PRIS B Ry

expression 4 % §
1T

6 KT "o '?Jv\’]"?j\ ERONT S s g R

puerarin
PF FY 8L % ischemia 7 15 4 4% > ischemia 1 -]
‘E’ “F“B’\T j\ ) IF"ka u&%ﬁ

’
05”}’3{.&“’(—,9

2%
43

* A 4 E K A 47 nitrotyrosine ~ western blotting % 4 47 iNOS

ForE Al

chemotactic chamber % = neutrophil migration

DA LSS TR Fih SAAR D W= £ Fel S i s = “fﬁ“ 2_ ks 3P
A hfkpratz w0 KPR AP R 75 ARMAT

ey

536



PEEEER F25H 51

BANPALE D <Y Frk e g R/ BTG (MCAO) # 4
P P F B (s I Wistar Eu'“‘ g2 fs o B¥TRR AR R 0 BT

iR PR R RF P EOLE AL G ETR QI AL
(Fig. 1) » zm J¢L~ﬁv#n?‘!,5@+sr} FES T (7 o
FETRZILE- BT e b Rng T s T

oS B ARt BF LT EH Fe B2 RNA % o > &2
EE GREEREPF BT R R EE LR ek g M TS
% 7.5 35 1 iINOS - caspase-3 ~ HIF-o # 3-¢ %4 2 TNF-a ~ Bel-2 -
c-fos # RNA =14 3.( Zhang et al., 2002 Love et al., 2003 > Sedarous et al.,
2003 Moro et al,. 2004 ) Bl & d ik MCAO =+ e B2 4 e e i B >
RHFEESBFF A B g PGt LI RF LR
£ 4 o

BEEEFIE BT MCAO & jiFen+ R AR ,{iﬁ‘ﬁ!]é’ﬁ’?&—}%fit’ )
H INOs eh& P B g > ¥R e (Fig.2) @ Ai{7 & jiFeaigdn » H
DA RE FEAP AL PR T éﬁ caspase-3
2 HIF-la %304 0 3 i 7 MCAO iﬁ:rrm it 75
a3k o H caspase-3% HIF-lo eh# L Bgeng >t ¥R 2 (Fig. 3,4)
mAEF I B R et Rz Fapigai R o iy
WEREPF BT &HRY > A PFREFEREPR > EF MCAO + jivi
< R H 538 TNF-a chd JLP B erg it e 5 % (Fig. 5) & ¥ ¢ 3
BE€E )3 Bel-2% cfos> oS HB PR HART &0
%3 (Fig.6,7)

F A% T MCAO < jisens & 193 (50mg/kg) » i& (77530
Brde B BT B B1E A G s b e 4 ehw ¢ (Fig.
8)  m H{¥E& H * clopidogrel (20mg/kg) = B » H & X %5 E
PR EAPF A F AR DRI T e o BH DL HRZ o BAp
oo T ERPEOLE > TRP S EF 0 3N H 3&’7?‘% clopidogrel
(20mg/kg) h+ &> ¥ AFRP LN H RS A AFPF LT
TR A AHEPES B E A A Y clopidogrel ¥ AW P A ik
L% (Fig.9)-
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ST EE

Bo#Tig = e

P RED T RE PR F RN LET O BEE XL w
k= 7 B mr]—r » ¢ 35 INOs ~ HIF-1a ~ TNF-a 2 caspase-3 {4t n {4 °¢
b2 PTIN

iR
* ¥

BETEAS: IR A=k AR *E\T%ﬁ‘;’ﬁz‘{m/ﬁ\.')
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Fig. 1 Middle cerebral artery occlusion (MCAOQ) ischemia/reperfusion brain injury
in rats. Digital photographs show the infarct region in brain sections stained
by 2% TTC 24 hours after middle cerebral artery occlusion (MCAO). Data
are expressed as percentage (%) of contralateral hemisphere and presented
as mean = SEM (***P < 0.001 compared with sham group, n = 8-14).
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Fig. 2 Expression of iNOS in ispilateral and contralateral brain hemisphere 24
hours after middle cerebral artery occlusion measured by immunoblotting.
(**P < 0.01 compared with sham control group of ipsilateral brain
hemisphere, n = 5).
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Fig.3 Expression of caspase-3 in ispilateral and contralateral brain hemisphere 24
hours after middle cerebral artery occlusion measured by immunoblotting.
(**P < 0.01 compared with sham control group of ipsilateral brain
hemisphere, n = 4).
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Fig. 4 Expression of HIF-la in ispilateral and contralateral brain hemisphere 24
hours after middle cerebral artery occlusion measured by immunoblotting.
(**P < 0.01 compared with sham control group of ipsilateral brain
hemisphere, n = 3).
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Expression of TNF-o mRNA on RT-PCR analysis in cerebral cortex 24
hours after middle cerebral artery occlusion (MCAOQO). The cDNA
electrophoretic line represents a sample from separate animal. All animals
were subjected to MCAO following 24 hours after reperfusion, and then
brains were dissected from ipsilateral cortex. (**P < 0.01 compared with

sham control group of ipsilateral brain cortex, n = 3).
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Fig. 6 Expression of Bcl-2 mRNA on RT-PCR analysis in cerebral cortex 24 hours
after middle cerebral artery occlusion (MCAO). The cDNA electrophoretic
line represents a sample from separate animal. All animals were subjected to
MCAO following 24 hours after reperfusion, and then brains were dissected
from ipsilateral cortex.
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Fig. 7 Expression of c-fos mRNA on RT-PCR analysis in cerebral cortex 24 hours
after middle cerebral artery occlusion (MCAO). The cDNA electrophoretic
line represents a sample from separate animal. All animals were subjected to
MCAO following 24 hours after reperfusion, and then brains were dissected
from ipsilateral cortex.
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Fig. 8 Effect of puerarin in ischemia/reperfusion brain injury by middle cerebral
artery occlusion (MCAO) in rats. Digital photographs show the infarct
region in brain sections stained by 2% TTC 24 hours after middle cerebral
artery occlusion (MCAOQ). Rats were pretreated with vehicle or puerarin (50
mg/kg, ip.) before the onset of MCAO compared to sham control. Panel a
means the sham control group. Panel b means the vehicle (cremophor :
ethanol : PBS = 1: 1: 4) control. Panel a and b present the damage region
enlarged after ischemia and reperfusion cerebral injury, and panel ¢ and d
show after the administration of puerarin (50 mg/kg) and puerarin (50
mg/kg) combined with clopidogrel (20 mg/kg), the attenuation of the infarct
region. Data are expressed as percentage (%) of contralateral hemisphere
and presented as mean + SEM (*P < 0.05 and **P < 0.01 compared with
solvent group, n = 6).
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Fig. 9 Effect of puerarin in neurological deficits by middle cerebral artery
occlusion (MCAO) in rats. Rats were pretreated with vehicle or puerarin (50
mg/kg, ip.) before the onset of MCAO compared to sham control. Animals
were divided into 8 groups: The rats of panel A-D were test at 1 h after
MCAO. Panel A means the sham control group . Panel B means the vehicle
(cremophor : ethanol : PBS = 1: 1: 4) control, and panel C and D show after
the administration of puerarin (50 mg/kg) and puerarin (50 mg/kg)
combined with clopidogrel (20 mg/kg). The rats of panel E-H were test at 24
h after MCAO. Panel E means the sham control group. Panel F means the
vehicle (cremophor : ethanol : PBS = 1: 1: 4) control, and panel G and H
show after the administration of puerarin (50 mg/kg) and puerarin (50
mg/kg) combined with clopidogrel (20 mg/kg). Data are expressed as level
of neurological deficits and presented as mean + SEM.

551



CEEEE KW F 1

552



