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Hd MR BHORBEREA AR SR LEARYE  flo B - A
Fools o B R o BEAR L LA BB VR BB A AT B st T AN E
4 » &4 T aspirin - ticlopidine #= clopidogrel if #18 ADP antagonist A&
glycoprotein IIb/II1a antagonist - 35 88 B+ - clopidogrel € 48 & #p %) 2./
#.E ADP R BARERWH A  REELA R LFRE  dALDMRRTE
£ ADP R HOELMERS - BREBMER A RRERBTF 8
Bl ADP > RE AL RBEERE > SRR HME LEBEKRBER L
clopidogrel $iL ¥ M &) i 242 ¥ 4 asipirin 4888 » £ A &) AR — 3 o B 5 45
do S HLARE - St F R L BB E -

ARG B BB FE M A S puerarin (100 mg/kg)E X R 4942 o it F
BE#hB b A BB ol FRAMELHBBSEER AL UK
Mo MERERBTREEC OIS i itmb At R EE K amim
b RGBT R ARG R E -

A EH B ERAH A puerarin Fo clopidogrel R 4E 3 s &R F 45 F 44
HOBMAFTRELARAS TR A > Fb Mg B L ¢ A RER
LA FEGHMPEMEYMEMR > BFEASRFT L TG S FHE - L
R ERFMARE TSR ERE/BERAEX DD T RE A RS R BaEd
B EmAFELR R AR BRI ERLE A F 0 BEEERZ
R ATAMR - BHBAAHR T - HELRIBIMRARR - RA A BF L
BERR MR BT RRIFEFL TG>T -

ARTTRE > ROV R P S0 R/ B X S TR A A
ERXZLAMEYR S RBEAE IR B ACHROE FAR o
iNOS ~ HIF-1a ~ TNF-a ~ caspase-3 » 3£ 7T $£ 48 o 33 4k B F 49 & B 0 2% /% IS 20 45
EUHMRAEAR  MEKLFERESGOmg/ke) ' THE KL BB KBS & 88k
dETRE/BERF BT RAERABEEET e FERETIAGL
F clopidogrel (20 mg/kg) » H ARG EHRERY - LHRABAMBHE -

Bee3e @ 4 de AR B4 © St B > Puerarin ~ Clopidogrel
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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 ischaemic strokes or other atherosclerosis diseases.

A primary component of most functional extracts of Pueraria lobata is
puerarin. It was reported that puerarin (100 mg/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 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 in rats.

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

Keywords : antiplatelet drugs, ischaemic stroke, puerarin, clopidogrel
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B R R (intravascular thrombosis) & 5] 22 % % o o 8 & 55 69
AdbH 2 — 0 AEARAE @A (arterial thrombosis) &) g3k %) % (plaque
disruption) & ¥ 2 &M b £ #1% 8 (acute vascular syndromes) > #.3%
SALIEZE (myocardial infarction) ~ R A& M4 (unstable angina
pectoris) LA K ¥ & (stroke) (Fuster & Lewis, 1994)c %M &k dn 14 B
B, (acute ischemic stroke) i# ¥ & i # cardio- or athero-embolic &4 #
A BRI B E (Albers et al., 2001) « 3 £ R A1 B RF 64
BAE RSP FRGARYHR ERAAENES K0S 2K
WA B R f R BTN % E & A (progressive
microvascular thrombosis) 898 & P#H % &£ B & (Choudhri et al.,
1998) B % f2 )7 S A44 FRIE 2 K o %6 04 dn 423, » 38 4k % 4 lipid ~ platelets
Ao fibrin (M4 E G) R @ LERBHE THRBE N LE
(Okada et al., 1994) > i & & dn 4% 2 AKE R (FRBP no-reflow 3
%) Br4k reperfusion fE A4 - ¥ S 40 BB R £k % B LY
BR > BR W R MR E—H 8 E RJE (Pinsky et al., 1994) » 4%
FAb B tm B %48 © B — I8 % 4% postischemic hypoperfusion 42545 8
7 > fe4% A intraluminal MCAO (middle cerebral artery occlusion) & 4
%% P &hoda 4 F BB > reperfusion 3t R €1 CBF (cerebral blood flow)
WAL E 4R ATAYAZ 2 (Connolly et al., 1996) ; 12 & FAE/44E T 0938
B dEER A b R 6 B R 23R, degranulated platelets 14
& fibrin 89 Z# (del Zoppo et al., 1991) » 2 i » ¥ 78 2 B bk do 35 &
Je B& 3RS fo B R Y platelets B #% 0 3 microvascular no-reflow L4
RtE—FmpSHAOR L REIRVPE AL ENEE
(Abumiya et al., 2000) o

AR ZRERBCENEF BT EAERR G o RS

leukocytes 2, 5~ L i@ 42 - A Beh btk A E oo il X REHE
E £ A & (Connolly et al., 1996) - & 7 leukocytes & B Al K H 3542 4F 45
—Htm e (stiff cells)» K& &y#35 85~ PMN #4998 Mt 5F © P-selectin
Fo ICAM-1 > 2 3] 4 B & fo 2L & reperfusion 9 A7H7 » € A B WA
lenticulostriate BBk 1% #4940 & 8 & 37, 1 leukocytes T X B M E N &
bm i, 3E B3 SR M 8 TE AL B BUIE B 31 B 6 o Fo reperfusion & no-reflow
#,% (Okada & Copeland et al., 1994) ; # 2Kk > #F 2045 B AL F 45T 45
neutrophil depletion (Connolly et al., 1996) » % & [E ¥7 P-selectin
(Connolly et al., 1997) » fig ek b B& A8 K 58 A5 Fo 205 8] ) B f | o0

{2 4p ok R 2 WA iR - 48/ 5 2 » fibrinogen ~ polymorphonuclear
leukocytes Au _E7EAIL#y platelets 4 f& 4 B&¥8 microvessels » % ¥ 24
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microvascular [ 49 = £ % (del Zoppo et al., 2000) » 1# 43 24] fn. % 44
¥i@ M (microvascular patency) &% o

BAT » b MREY CAEE RSB AT SR LA 0585
5 Bl PIEE - PRI HTESRE o

FERR L B AT A BTG R ) JE R AL TE S A s P R,
49 £ % » @4 T aspirin ~ ADP receptor anagonist (ticlopidine o
clopidogrel) 24 & glycoprotein IIb/Illa antagonist * aspirin &4k fi # 48 2
R 7T i B4 ) cyclooxygenase iy % ) 7 thromboxane A, 84 4 & 5, & 37
i R ERE  LEABEY P - B aspirin ETEF B MG
PP RGBSR S S GEMBIF R R RSB 0 A
23% D P RS e TR R 18%E ) PR S AR E R 4 S A
% 49 /Ll % (Antiplatelet Trialists Collaboration, 1994) » # x4 aspirin 7
ABRAREHBERS LS TR ETREY B4 TERETEY
B A P R R 0 K B ARRER(ESPS 11 study)sf A f 48K
Fl4E AR IR & 30 dn /) AR B4 R 2 2 8% dipyridamole & aspirin 4 3R]
A BAHERSE 37% RS PRBLNARE  BASHAY
E A B EIRAE A aspirin 3 & & & 3 ju(Diener et al.,1996) Bl i H 5
— 4 BR R ER(MATCH study) iE. 72 $%4% clopidogrel 4 A aspirin 5 74 B
2 84 % F (Diener et al., 2004) -

ARG FFF A5 B ARG E MR 4 puerarin (100 mg/kg)e A 8 89
it TR E MR R TR H AR R PR E L NISBRER
B BHIREM A S A 0 T H BRI MR8 ST A L 4 b S fm L 64
AT R R R R BRI EA SR GE -
(Xiaohong Xu et al., 2005) '

A& 64 B 69 £ B 4 A puerarin Fo clopidogrel &4 34 pb i 78 1
) 1F F A% 04 B idh R B AE B A TR & BT A 0 $ido MR 4 22 78
B RGBSR B Ll B S BB P S m B b R RS
i BF R RES T Sk b PR R ME XM E R XCGFER, R
ATE)RERFME PR > ERHER SR EE DGR L2 4R
MR BWPEF RO KRGS R R ~ 474 s FiB At
BRI E ~ FPAEER G 5 B IIR S R o
THAR MRt E B4 A &) %48 %% puerarin #v clopidogrel &4 % &
e

& ARE 4 # Pueraria lobata (Willd.) » 3 % 2K X Bip ik BT £ 0
BB 0. 3 52 B ek dn b 455 B 85 A 4% 3% 6924 & (Fan LL et al.,1992, Xuan B
ctal, 1999) « BiR&I X B A A » BB FEIA puerarin »
BUE] 38 o i 80 0 B (Chen Leet al., 1995 ) » EL o 4% 2 & fo M 48 K F7 i
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PR KRG BRE ¥ ey 4 E (Wang Let al., 1997) » i R A B sh k56 + 2 55
B v puerarin fEH KR WA te OB AR & — iV G B EYE e T
(Dong LPetal.,, 1998) » M ARMHAEEHERT » £F X %, puerarin
(100 mg/kg) T 7 2% & % 2b ok do VAR JE A7 3% AR 04 B 31 448 B BS dm B 56,
T BRABRER purerin THEAGL B A R@BATHHE G
(XIAP) » s pil T o i ACHI A A > MiRE T Bt MY T
e dn VAR IR P73 AR 04 B 8045 F (Xiaohong Xu et al., 2005) -

A &4 Clopidogrel £ 1987 £ P4 » £ 1997 £R B F B &
AR A A BARAEILHE A A RBE s tt P B -~ SHUEE R f 2 5 4
49 & % (CAPRIE Steering Committee. 1996) » B 4 2002 £ 48i® 7 —id
BRI AR T A AR T asipirin 4 T4 A REMECHEY
A% B 4 fn A2 8 4 (Yusuf S et al., 2001) o

Clopidogrel & & dy#p 4l iR £ ADP 4 8 6 4 A 3 40 %] do. s
BB EMA 0 E B SN MR T 488 ADP 2865751k
[ ;23 7 - ] BB ERN L NRBRERBETGRGRE Y
ADP » RAB K do NREEE RME > & & 242 699 sk (Wagner WR et al.,
1992) > fe dn a2 6475 5% F ADP #r ity o AR R R BB T — @ £
%6 A &(Herbert IM et al,, 1992) » & £ 3 % 09 6Bl fo 12 T 8045 2
+ » clopidogrel #4947 f4% 45 /7 $ asipirin 483X A 8% T — B 42 » # 7
— ADP % 88 ¢4 45308 ticlopidine fa#k 7 3% T & 4% & & (Herbert IM
etal.,, 1993) -

BER L 6B TR0 42 19185 A R bk o B 3R B BKAR AL s
BImA > BR#ET 75 £ clopidogrel #7% ASLER LT 325 B &
asipirin #9% A4B4% 0 #F clopidogrel MR AEFELEBZEFHFRAL
e B e > BABAM R4 T asipinin 8995 AR 0 i ALK,
# ¥ 3 49 #2348 A (CAPRIE Steering Committee. 1996) » & B #7 %
clopidogrel &9# 3% 3 4o » clopidogrel & 3815 s 42 7t 4% 4 45 4F 0 3% B
(Savi P et al, 2005)» R AB MBS ER FPRALY 8@ ®
(Weinberger J 2005) -



R~ AR Ty s
1. KBS & Sy ik i % MRS B LK

AR W E R A KRR 250350 g (%% Wistar)» £5
Longa & A (1989) A& Hwang ¥ A (2002) 275 ks A4 o £ iR
¥4 3 % isoflurane &7 95 % O, %2 5 % CO,) ABAAnSMEFIEUN2%
isoflurane 435 FLE% - AL & B by P RWA - B A RAIRH K (right
common carotid artery) ~ #8818k (external carotid artery) MRS
Ak (internal carotid artery) > #% 14-17 mm & E oy 4-0 ERESH (nylon
thread » FE B 5 —Bawil) B EHIIBAENATHRK  ERKE
MA 77 B% Bp 1% A% 5 B KBS P Bp Ak (right middle cerebral artery) Z[FLE
(ischemia) » R4 EAH 0 > EE R A RKEE - AT F] AT By iR A
(behavioral test » 3 it 4o ) R A AR A e B —fRleg B3 eh -
H— ko BRBER S B 40 RREKR VAR AE o 3R R
(reperfusion) % && & @K o =+ w AR 0 AF A gk BT i —
W AT o FHFEAE TR AEE RN AERK 3TC -

2. /7 A A3 (behavioral test)

4.# Borlongan % A (2000) > Ji ki o — N BF B B R P9 AR = 1)
B b BRI R (REEA AT RIABBRER ReATRE LT
W3 (3544 forelimb akinesia » X 4§ postural tail-hang test) » MAFE R K
CENRANHE— RSN e AN ARFEXEAZTERABHMRE
o fal kRS B B 0 SRR RCATRIBEG R WA (2R
B b7 k40 T (DeVries etal., 2001): 3EA RA BAE L BHE + - B
RAGATMEY 2O ARESEERY & (FREE2R AL
H4 &3, % > c-shape bending) » BP A A5 80 4 18] A RS F & Ak TR
B 2eLRE RZ 0 KAMRITEESHERGRE  AIKR A
R HERA T BRI
3. KA E BB (infarct size) Z B

4 B3 Bederson & Pitts% A (1986) #9F kR RIE » =+ m)
8% 44 do g BB A4 0 48 A chloral hydrate 200 mg/kghf 85 € B, > MM
B BT A SR 3 2 AR W1 B A2 mmUE B © 5A2 % TTC (2,
3, S-triphenyltetrazolium chloride) FeiBE3TCT 4 &305-451% » KERP
#A10 % formaldehyde solution®l & » &KX » Mat1 h A S 4844 48
(Nikon Coolpix 5000) » # 4 sA %1% 447 # (Image-Pro Plus) 3t B
1B E M2 E H (% infarction volume) > £# Lee®¥ A (2002) #»
Swanson® A (1990) Z AKX, » AR KAEZ F4F ¢

A BMrlRS ¥R (B M) RXBEM



B HAFR (£88) BF
REZMAEZIEE © (B—A)B x100 %

4. B5'H B E At (lipid peroxidation) #:3]&

R B8 Okhawa F A (1979) 89 F sk it ho 1546 » #4175 — B &t
(malondialdehyde » #f % A5 & i® f4L493542) #9RF - 98 Wistar &%
KRR A BN - B G alFfo e B %% > B Dounce 5t
B H AR 15 E 65K Krebs buffer [10 mM Glucose ~ 10 mM
Hepes ~ 140 mM NaCl -~ 3.6 mM KClI
* 1.5 mM CaCly ~ 1.4 mM KHyPOy 0.7 mM MgSOy » pH 7.4] ja 257

B B AL R BS AR BB o LA3Ra%k 3000 rpm & F 44875 0 BE AR X
EATRE HBAILE S o 4§ lycopene JwAGRARBEABE 37CFRAE
o4 0 BB A B UERR (200 uM)
RS EAT RE =+ 5482 /w10 plik A trichloroacetic acid solution [4
% (wW/v) in 03 N HCI] &1k X R E# > B ABA B &8
(thiobarbituric acid, TBA) R #& %] [0.5 % (w/v) thiobarbituric acid in
50 % (v/v) acetic acid] ° 5+ E 54w E &% 0 oA ]l ml ETE
(n-1-butanol) 321K BiRA3H Y  UERANZ 5484 MR AR
Moo A HMBRE > EA A HEAME (Hitachi, Model U3200)
#A 532 nm B E 2 & n-l-butanol X B K{E o A5 KB A (LA U
thiobarbituric acid-reactive substances (TBARS) 2 & & F L3344 o

5. 49 B8 4% (neurological deficits)

AR 3% Bederson ¥ A (1986b) 2L & Lee £ A (2002) Ar1Ez 24
B ERRPRBLEDHELBYRE - S EE — | Fag -+
N R AR A AARALNITARX  BRAR
RUEAHTR - Ly BHEH o T 2ARIRRBETH LM
MNBEEOFRTE - ABEHRBBREE 3~5 048 o
ERBABAERRACE LB IERLE — AR BB TS B
BR-BFRBRATERNBRE A IbE » i B2 A RE L wi
BE\AR  BEFHEZR AT 0R - HBEEN AL BT —
Bk 2042 B3R 1 F 3K oY $ 8l (contralateral) W45 ) AT B Ik 4B 1S 2 3845
MBERE MBS BENKERE S R HER - BB E
WEERIISE e - MRS BB N R%E - ARAF LA
AT AR BB E S BHAE 1 & K RBKENEY B
& 7 49 K 4% (counter protection paper, Kimberly Clarke) E8F » &1L
MNFEEREMRE - RFINELRMOEE  HEREUN B EI AL
FIRT B B B et o RIL T B R Bl 6 h e 3Rt sk > B8 i b
BEXBHARRE T @i h ARE GRS B E PR AR H3
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BRSNS GRS  FEAF 28 - BREBRARA &
EE RERGBRMNTE SXAEMAORNEE FHRAF IR
ZRALAABIBENMTE FRAR 4R -

P8 B B AR BAE K B 2R B 4b3E (convulsions) RAFAME
#3280 (sustained disturbances of consciousness) » #§ HEFR 7 K B o« R
RThe A F 085 T N GMiEA - EEMMEGERIES
Bk B E sk S T R E & (Belayev et al,, 2003)

6. I A A (grip test)

488 Moran % A (1995) & & ik AT - ATE A BiEREA B
T RIERE SO NN R FEMU @AY mEBIER TR FE
40 N4 o SRS — NRFEE o el R AR AR
BoaA % M batB P b 0 FfEE R E IR ¢
0 #B--KBA% -
| B--RBARATEMN B E -
2B-KBUBRA LA B mEAXRER R aEL -
3R EARATEW E— B ERTEER FIRN m B E -
4B--KERTRAEHMENRNaB L Eho Lt ECRGEN L -
5 8- R BT S tm AR T ZER B R AE L midkis o

7. Bk BEE
BEBREIEARGZULTEZ@BAEEE RIS eI
1] i A6x sample loading dye (350 mM Tris-base, 30 % Glycerol, 350
mM SDS, 175 micromolar Bromophenol blue, 600 mM DTT, pH 6.8) &
AR > 4100 Choh #5548 0 £ % & H denaturefg - ik Bk
LESSHH NBAERRBRYRESERATAAR  RKA4 C
F A #%i% 5000 rpmiEsSo48E M A o H10 % SDS gel #running
buffer (25 mM Tris-base, 192 mM Glycerol, 0.1 % SDS, pH 8.3)7F » kA
200 V/80 mA:iAT & ko Bk - BB L Ettransfer buffer (1 M
Tris-base, 20 % methanol, 150 mM glycine, pH 8.3)F » ¥470 V/300 mA
EATE ABEINF BB A LXK S E #4 E nitrocellulose
membrane (NC; Hybond-C) 2, Polyvinylidene fluoride microporous
membrane (PVDF; Hybond-P)%& & * 4 # 8 F B2 M A4~ CHY
blocking buffer (5 % non-fat milk, 10 mM Tris-base, 100 mM NacCl, 0.1
% Tween 20, pH 7.5) ¥ » 3% %.404-4€1% » SATBST (10 mM Tris-base, 100
mM NaCl, 0.1 % Tween 20, pH 7.5 ) Fik#EM3IR > FR1054E 2
% pa o — B LS (primary antibody) » M E B FAERAFA2 65 - £ A
TBST 5 ks E M w=R » 874548 21 B v 4% 32 A horseradish

8



peroxidase (HRP)&j =4k 4% 84 (secondary antibody) » # %8 F K& L/
B BUATBSTH A A R > BRT54 - R5EMEF A KR ER
Enhanced chemiluminescence (ECL) Western blotting detection reagent
BER B RARNEETHERREY - BEABRAK RN B G
NERG » ATAL 57 B8 (Bio-1D version 994 447 & 3 o

8. R #&k-F & 8 % 12 4 R JE (Reverse transcription-
polymerase chain reaction - RT-PCR)

#1 A Super Script One-Step RT-PCR with PLATINUN Taq
(Invitrogen)Z £ 41 » X309 % 35 5~ # 47 RT-PCR {5 -

Component , Volume/50 microliter Final
concentration

2X Reaction Mix 25 microliter
1X

Template RNA 2 microliter 10 pg -

I microgram

Sense Primer 0.5 microliter
0.2 micromolar

Anti-sense  Primer 0.5 microliter
0.2 micromolar

RT/Tag(RT enzyme) Mix I microliter
0.2 micromolar

Autoclaved dH,0O 21 microliter

A& B L Pt 3] 2 reagents K Fu A £ 0.2 ml 3§ 424% & PCR R JE % -
(L8 L @BBYHERLREE AARSET LA BE T
pre-chilled) #24% vortex :R-4344) » KRBk E8EL > 48 vortex Bk
AR EE L4y sample T 0 ek B PCR K JE % (GeneAmp® PCR
System 2400) ¥ 4 i# 47 RT-PCR.



9. st BYRF - BEEE K GO aARFE

Rzh 248 B %4 puerarin & H46E 99% R B Wuhan Yuancheng
Technology Development Co,.Ltd # clopidogrel 2R & R E 458 E > K
% B 3% 3+ 4 4 sham control (n=5) ~ solvent control (n=5) * puerarin (50
mg/kg n=5) ~ clopidogrel (10 mg/kg #= 20 mg/kg) #f A puerarin (50
mg/ke n=5) ; # 8 8% R 25 A ischemia A7 15 4-4% » ischemia 1 /B4R &
Bk 0 24 IR R RA RS AIRT R B A R 0 RERM
TS BAL A R BR B H Kb o 5 oh o BB RS R TR T AL A A
%, 7% 3 R - nitrotyrosine » western blotting 2R 4-#7 iNOS expression
Bl & #] B chemotactic chamber & 3F4& neutrophil migration> iE sb#t &
ARG EEHN P RMELRTAHES B2 RATT IR
thrat Z A 0 RIFGHFPETAERATARSE -

%~ BREW
&R A I KA T Bk TR IR/ AR L A(MCAO) 81 4
TR TR R Wistar XK REBFlr21% » S Bafai &
BB AR R RRGEE AAREENERARYATIZIZ
+(Fig. 1) » AT — G KB KXEATAT
BTRAT R — e T M bt b B RN F 02 TH
o W RBAKMAUH TG ERRAESGER RNA A AES &R
AR EHSROMR BT S R ARS X R R CHHNE
F #4543, 6,45 1 INOS - caspase-3 ~ HIF-a £ & & & 49 % A& TNF-a ~

Bcl-2 ~ c-fos £ RNA & %3, (Zhang et al., 2002, Love et al., 2003,

10



Sedarous et al., 2003, Moro ef al,. 2004) » X E & tb 3 MCAO #4548
BHB A E R RIE 3 A10 B A B b bk b L3S A R B MG & o
AREWRTERMAL -

TRERBR » 4T MCAO F 4760 A 812 4T F 47181 4 AS 2
o R INOs &4 % 5,9 B ey & 7 81 38 48 (Fig. 2) - 0 Ak 1247 547 04 B 2 »
EXRE BB a2 MeWBRLE ; B&H A B REEBRE
caspase-3 & HIF-lofe B3 69 & - 48 4T MCAO Fi5eh A B 45 &
AT F oI EIBE 2R F o K caspase-3 & HIF-1otd % 2,88 Ba 84 Y e
(Fig. 3, 4) » A AT FHT 69530 LK 919 08t 2 P & 93 B e £
TN EREREOMRAETRY  RMBEREN B aE > &7
MCAO F4r89 K& » B TNF-049 % 3.9 B 4 3% 4 B8 4 2 & (Fig.
5) R 7 I8 E 6y B FBel2 & c-fos » 7 B fa 82 %4 B8 42 4m 8 »

HEARS BB £ B (Fig. 6,7) -

FRLT 4T MCAO F4789 X & B £ (50 mg/kg) > 47 RS 2R
R 3k AR ERBT T BARE A LR B AR B 3k (Fig.
8) » M BARFH A clopidogrel (20 mg/kg)tg X B, » H 52 4 F 84y e
KB EA MR S TR EREBLTERTMA
RARE > B RAMBEERE > PR BB SR EnERLT
clopidogrel (20 mg/ke)ed K &, > HABAPMAEMBEE SR mA

H



ST A SR EAREABRAL T ERFRAMM clopidogrel &
kAR ABEe &R £ Fig. 9) -
B HHmEEiR

ARG ERITRENSHTHREX > EBT THERERXR
s A4 By B+ @45 iNOs ~ HIF-1a ~ TNF-au& caspase-3 £ #2
ot P RS RGSEEEPTEMATESNAE MERTR
Tl D B AR S E 8 B A% 12 6F A R Bk B clopidogrel 3f 4 Ao sk 893K
2 RTAMATRTE—FOH BRFHENGENMREER BT
S TR E SRS SUR P B A4 A AR b R T L B 2 E B

x e

>+ 2

EIoy

AHFEHEARAARGATTRRRZAA(H ERR
CCMP-95-RD-012)#2 4 48 % % By » 4£ 45t £14F BURA| 5T A%

% dL B -
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Fig. 1. Middle cerebral artery occlusion (MCAO)
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 +

k¥

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).

20



Fig. 5.

2.5 -
3.0
“n
E L]
S i
g 2.5 T
2 L
g 2.0 4
u
R
5t
2
5
Iv]
5 1.0 1
[
0.5 -
0.0
sham MCAQ

Fig. 5. Expression of TNF-oo mRNA on RT-PCR analysis in cerebral
cortex 24 hours after middle cerebrai artery occlusion (MCAQ). 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 (MCAOQ). The
cDNA electrophoretic line represents a sample from separate animal.
All animals were subjected to MCAQO foliowing 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 (MCAOQ) in rats. Digital photographs
show the infarct region in brain sections stained by 2% TTC 24 hours
after middle cerebral artery occlusion (MCAQ). 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.
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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 MCAQ compared to sham
control. Animals were divided into 8 groups: The rats of panel A-D
were test at 1 h after MCAOQ. 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 .
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