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THBERLELTHMLN (10), BEICKEM, U8, B#A% LT MPO M TP EREH
DB L %25 Z L BRE SN TV (10-12), ¥4, Barone¥id MPO % HEIEL L
ThE M FEFR BB ESN~OHIEROBEITBOSND 2 L 2 HE L7 (13,14).
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SEAEZREL U ORRERRORRERIC OV TR L,

KRBTk

1) EEREY .
12 BEDOHEME Wistar 7 + (270~320g) *» 8B BERSW (&) L VEAL, 1

AR EFHEAET LR, EBRICAW,



silicon

U\_:CA B
MCA
cylinder ECA 7 ICA

&CA
CCA

thread CCA nylon thread silicon rubber
cylinder

Fig. 1: Shematic representation of MCA occlusion-reperfusion model. Position of
silicon rubber cylinder during occlusion of right middle cerebral artery (MCA) (A) and
after recirculation (B). C: Silicon cylinder, ACA: anterior cerebral artery, PCA:
posterior cerebral artery, ICA: internal carotid artery, ECA: external carotid artery,
CCA: common carotid artery, SCA: superior cerebellar artery.
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JRETHAE MR €7 ViE, Longa % (15) B & UF Koizumi %5 (16) D HFEX R L
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MEIIRY ey RESF A HF— (Ultra-Turrax, Junke & Kunkel Gmb & Co.) % fii
HALT, 20852® 5mM") YEREEE®R (pH6.0, 4TC) HIZHEFXr+A4X (58, 3
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REL, BE-HMBBIUBERLE (ZiR, 10%, Powersonic Model 50

Powersonic Inc.) % 3 BEARV B L7z, BEOBHFHMENHK, 4TCT200MA Y F2
~N—pL, 12,500g (1547, 4C) THELSHEL 7z LiE% MPO OIEMRIE (10) (24

HL7,

Fig. 2: Diagram of anatomic regions in a coronal section through the caudate putamen

of the rat for tissue sampling in the measurement of brain water content and
myeloperoxidase activity. A; frontoparietal cortex, motor area, supplied by anterior
cerebral artery (ACA area). B; frontoparietal cortex, somatosensory area, supplied by
middle cerebral artery (MCA area). C; caudate putamen. The shaded area represents

typical ischemic areas.

MPO iE# % 0.167 mg/ml @ o-dianisidine dihydrochloride (Sigma Chemical Co) &
0.0005% Phydrogen peroxide (Wako Pure Chemical Co) % & € 1) ~ BRARE ¥ (50 mM,
pH6.0) 2.9 ml iC LEERETH LN/ EE 0.1 ml £ M, 460 nm TORELE OEAL
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MR BIC &7z 5 MCA TIX BRI 1 2 %> 5 MPOEMSERICERL, 2
ARBMRICE-Z7IGEL, —BABRE TICHMEICHE L 72 (Fig. 4B)o #54K (caudate
putamen) T3 BM AT 1 2 FEM%ED S MPO EHSEEICEAL, 7 2BBKICE
-2 L, —AMBICIZIZIZAEICEL - (Fig. 40 ERICIIEMBEZ ST %
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MRRRFPERREORMEA L B —& L7

100
80 J
_—
c
L
° 60 J
H
2
g %
£
3
2
20 _
o . L3 L L] T
Sham op. 6 12 24 72 168

Time after reperfusion (hr)

Fig. 3: Graph showing number of neutrophils in the ischemic hemisphere after 6, 12,
24 and 168 hours of reperfusion following 1 hour MCA occlusion. The results are
expressed as neutrophils per 5 pm section. Each point is mean + SEM of 5 to 7
animals.
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Fig. 4: Graphs showing myeloperoxidase (MPO) activity of ACA areas (A), MCA
areas (B) and caudate putamen (C) after 6, 12, 24, 72 and 168 hours of reperfusion
following 1 hour MCA occlusion. Each point is mean + SEM of 5 to 12 animals.
*p<0.05, **p<0.01 vs., Sham op. (unpaired t-test).
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Fig. 5: Graphs showing water content of ACA areas (A), MCA areas (B) and caudate
putamen (C) after 6, 12, 24, 72 and 168 hours of reperfusion following 1 hour MCA
occlusion. Each point is mean + SEM of 5 to 11 animals. *p<0.05, **p<0.01 vs.
Sham op. (unpaired t-test).
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HHEKICHFRBICHEEL, EREAFETHLONIBEKIIT Yy NEERNOKESICE -
T in vivo T MERKICIZ B2 5 2 TICFPER DAL ZHEB X 5 T LA Sekiya %
(17,18) I X o THE EN TV 5,

3) BiEnEEREOIFPREES L UHBEE I 5RPIDEE

R ML A E O RO S £ RETT 2 720 (i HERAG 5Lk RP3 2 LE
L7259y Mc—RBobh RKIEEIRAZEZ KL, BER2 4 REZRORMA MPO iEH,
BAGERE, BEEROEBKORE 21T>72, RP3 (3 myrar) 3 KAXEIAR FAZE 2 4
AT & BERE RO 2 BEEAICIRSG L, NEBECRFRAED) YEREHEHE R
A EZREG L7 BN MPO EMS & UK G-EA B IZAIEFRIRICIT o 72, BEY
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4) HEEYA XOPE

BTN 2 4 BMHICT v b &RV FAVE S — VKRBT TRLEIZ0.2%N /%
) VIEBAEK TR & A, BEE) L7z BIRE ST 1mm OERMTE L)
Wr X4, 2 % triphenyltetrazolium chloride (TTC: Wako Pure Chemical Co) 123 7'CT 3 0
SHEBREIN, TICIKH L TREI NP0 2GR I Fa Y B 7TORBENFR
HELTWS ZEERL, ZOS % HEHEHT (Kontron M14, Zeiss) (2 & ) BEHS 4 X
ELTEDL,

';"3 R*Pa —O— Vehicle (N=5)
2
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Fig. 6: Graph showing depletion of circulating neutrophils with the monoclonal
antibody RP3. Treatment with RP3 (3 ml/rat, i.p. x 2) depleted circulating neutrophils
during ischemia and reperfusion periods. MCAQ; middle verebral artery occlusion.
Data are presented as mean + SEM. *p<0.05, **p<0.01 vs. Vehicle. (unpaired
t-test).
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KB R
RP3HikZ 5 L7125 v b TRBMAEROEEY M %8 L Tl O 3RO ER

82 KB ASEIEE X L7z (Fig. 6)o
X HREE (Vehicle) T3 f 5 I PR HESE 2 4 BRERIER ISP ekiR % L5 5 MPO &1

FWL LA ZRDID, FHEREMBLAZT Y F Tl MPOTEBDO LA IRE2<ED L

Nz %o 7z (Fig. 7o

0.4

] O Sham ope. (N=7)
B Vehicle (N=7)
RP3 (N=5)
0.3
0.2 ]

MPO (U/g wet tissue)

ACA MCA Caudate putamen

Fig. 7: Graph showing the effect of depletion of circulating neutrophils with RP3 (3
ml/rat, i.p. x 2) on increased brain myeloperoxidase (MPO) activity after 24 hours of
reperfusion following 1 hour MCA occlusion. ACA: frontoparietal cortex supplied by
anterior cerebral artery (ACA area). MCA: frontoparietal cortex supplied by middle
cerebral artery (MCA area). Data are presented as mean + SEM. *p<0.05, **p<0.01

vs. Vehicle. (Dunnett's multiple range test).
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O Sham ope. (N=5)

B Vehicle (N=5)
RP3 (N=5)

Water content (%)

ACA MCA Caudate putamen

Fig. 8: Graph showing the effect of depletion of circulating neutrophils with RP3 (3
ml/rat, i.p. x 2) on increased brain water content after 24 hours of reperfusion
following 1 hour MCA occlusion. ACA: frontoparietal cortex supplied by anterior
cerebral artery (ACA area). MCA: frontoparietal cortex supplied by middle cerebral
artery (MCA area). Data are presented as mean * SEM. *p<0.05, **p<0.01 vs.
Vehicle. (Dunnett's multiple range test).

RP3 D512 & o TE MR KZERAL (ACA, MCA, caudate putamen) Tt iZE D %
KOTRAGEFRD LAV I REE L B L THEICHH S’ (Fig. 8). FIT, &
MBI D ACA TREZIHFEOEEIIHE S LTz,
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Fig. 9: Graph showing the effect of depletion of circulating neutrophils with RP3 (3
ml/rat, i.p. x 2) on infarct size (percent against ischemic hemisphere) of coronal level
1.7 mm anterior (bregma 1.7), 0.3 mm posterior (bregma -0.3) and 2.3 mm posterior
to bregma (bregma -2.3) after 24 hours of reperfusion following 1 hour MCA
occlusion. Data are presented as mean + SEM. *P<0.05, **P<0.01 vs vehicle
(Dunnett's multiple-range test).

X BEEE TR M HEST 2 4 FFAAR ICEMBIRIC — B L THEER PR bh i/,
RP3 #5-8 T3 B KW (bregma 1.7, -0.3, -2.3) TxIREE & Wk L CHE ICHEEY
A X H5HE/N ENT Wiz (Fig. Do
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FRIENZEZHREL TS,

SEOERTE, FhREEIENHFERR ] 2HERIrOZBOLN, 24~72
RERRICE-—7E2), —ARRIIHEELT, BREOE -7 BITHAORKH
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PRDHE N2 VEHER 6 HEZRI CABRICEAL TBY), Bl 6 EKICHED S
NORFEIFPREE L BEERICERL-DOLERUNTEX S,

FHERIEERELCEOTHER 2 CHRBERZH AT -4 -2 BT 5
Lo THMBERBECHES TAZLBFRIATVS (69), /2, MEN
MR~ DB S o TRUMIE 2PAE L, BIURELZBIRETA L IHESINT
VW5 (2021)0 CNHLDWE L OMHPDOFHIKEZMNET S Z L IBNFEREEDE
BEHGETAUEBESTRETE S, €2 T, SEOEBRTIZIFPERME HLiE RP3 %
AT Rz BROCHEEI Ty P TREMBERZOMBEEZICOVTKR
L7 ZORE, TRRONBICL > TEHLRBEEOEBFHH S, BEEY
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— VI BRANFRPI L BFPRMEED AN = XAICHEELTVWEO L

Vi,
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1) BB EEFRARDRA MPO {EMED LA B X UHE O R M#A I ARFICEIE
L7 P HREEOKRAZEAR L B —HLTBHBY, MPOEMEL IRMEE DI+ 2k
BEOEMBIHEL BB LWL E % 512,

2) —HEMOPRIMEIRAEFENR, HFPRIT6~12HEELVEEAE~ND
RELZHEKL, FOE-21E324~72KEETHY, 1 ARBRCIIEEAR
ROEFHERIZHEL, BRORBEIGEZ L R o7z,

3) —HROPKRERAZEFERICE o URZEOEKISED LN, O -2
X2 4~72KAKTHY, 1AMRITIIZFRRIEHL TV,

4) M OFHERZAE L, AR NDOHFPREEZMH 5 LICL > ThEML
BERBEOMGEEZIZHICHH I N/,

C N O OFFRILE MFVRN DU EROE 8 05He 5 M A HER R D MRE E DO ERIZH
FLTWAHIEZMCRRLTWS,
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H_8E RENFERROHFRICEIEZZ7) -STVANVDOEE

BRLOEBRRERL ) EOFERIC L 2MBHEEICT) - FIANVPEETEI L
BELPIRND2HY 22), 7V -9 TVHNVAHIRY I v —HFRIOEERE DK
BEEZHHT S I EFBICHE SN TV (23,24), B FEEICIZ PAF 2 £
RIEYURA T4 L— 5 —DHHEEN, EEALSNIZHIRS T -F TNV EEAEL
THEBEZESTAI LTRSS, E, LB (25 /Mg (26) TidiFHzks
ENEBERBOTIELT VHINELEFDO—DOTHALIILFHLLERYDDOH 5,
LA LS, RELFEREDO S I VELD LHIZOWTHFDROBE S 2R
L& i3av, #2C, FLETRYPRORBMBOBERRD 7 VA NVEEND
BS5ZRP3ICE o THHIERZME LT Yy F2AVWTRE L7,
FIUMNEEIRICHERBE L ERVENLD, BELLS VI NVE2EREETAZ L
BHEBECHRETH 2, BREIEHE LTy TABLUTEFRAE KB (clectron spin
resonance: ESR) 2 M T2 LIl o> TREMBERIICRELZI VI VEH
BOICHET A LOWERLENDODOH D (2128)s LALEYL, SNNEAMEDO T v
THENIE PR B BRI TUREEOEZEZ SN, RERO RS ERICH X
SN2 nBENb HB, T TEMAETRHNEROEBHNEEL IV INVETH S
TAIANVEVBTITAN (AR) 27427054 TY Y REICE o THILL, ESR &
THETAILICEST, FIVMNVELEDIEL LT,

B8 REOFERICLZSVHINVEAD LR LITFHROBS

Ty kKR EBEREOENTO KKEE TO AR BEORMZAEB LU
FHUSH T DHFFRMBOEZBIIOVTRE Lz, 72, BlESN AR VERICE
RITPVINDEERRMT S T L WL D S 725 |T superoxide dismutase (SOD) 3B & UF
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catalase DEEBIZOWVWTHRET L 72,

EERT5 i

1) EEREY
128450 MM Wistar 5 b (270~320g) B MEREY (&) L hEBAL, 1

AR ETVHETE LR, EBRICHW,

A sampLING T | INFusioN

FUSED SILICA TUBE EPOXY LESIN

AATLS s FTSLTTIS SIS

R A

STAINLESS TUBE

DIALYSIS MEMBRANE —# 2mm

Fig. 10: Details of the dialysis tube (A) and the site of probe insertion (B).

2) BUNER 0 — TOREE !

FEERIHHL 728 70 — 7OBEK % Fig. 10 2R T, EfF Fu—7ik, BE+EL
O—2ABOENE NE.200xm) , AF VYV AFa—-7 (23G) , 72a—-XF¥
VAFa—7 HE150 pm, HE 50 xm) BLIFR)TF LY F2 -7 (PE
20, Clay AdamsInc) 2*H %, TR OLDEE BT RF UHEREERCHER L.
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EATIE X453 T & cutoff, 50,000 Dalton T, & 2mm Db DEFEH L7,

v hiE, RYIMNVE Y - VEREE T CHRIEAME €% ® (SR-6, Narishige) IZ[E
L7z EEZWHAL THELZ L S ¥4, Pellegrino % (29) DM ICHEV, ZEAT
70— 7245 ¥EKDOKMEE (1.4 mm posterior and 6.0 mm lateral to the bregma and 4.0
mm ventral to the dura) (Z3EARE, #EAH Y A~ F CHZEICEZE L7 (Fig. 10). EHN T
O— 7 %A L85 EAT KRB FIZIC & > TILHASER Sh 285 TH2 (5)
INLOEWIL, MEB IUFRNROMBREDO ZEZ R ITH-OICFRHEK2 4 &
ML LRGSR L THLRMBMERICER L2,

3) TRaANVEVBI VA NVDORE .

B AR, EHRT CHARTEHTE2REOD L ICHERTTo 20 AMEE
23 AL 72 & 70— 7AW % Ringer # (K": 4 mM, Na": 147 mM, Ca*: 3.1 mM, CI:
157.2mM) ZH\, 2.0 g Ymin OFE THERE Lz, ERBIEIIA 7 0EXY PRI
B L, 104-%ICESR A7 B X —% — (JES-RE1X,JEOL) BLUFESR 7—%
ML A7 . (ESPRIT 380, JEOL) %M L CHERBEFDOT7T RAaVEYRI VAN
rPE LT FEIRLTFOLRME T 72,

center field: 336.0%0.5 mT, microwave power: 20 mW, microwave frequency: 9.4 GHz,

modulation frequency: 100 kHz, sweep gain: 2000, sweep time: 1 s X 100.

RELIZARDY — 7 ZRER L 72, ERICMEA L, 7— 4 3RmMAFR O 3 6
DUEMDFE % 100% L LTERD L,

4) REMHEEREOT AINVEVERT IHIVEREIZIT 5 Superoxide dismutase
(SOD), catalase 5 & iF P ER#GEHH4 (RP3) D

IR M EEREFD AR D EAVBREI DI NVOEBEERMTHI L 2EIPDL/2D
IZSOD B & U catalase £ 5 L7257 v M —HMOTRKREBIKHAZE - BERLZHL
725 SOD (50,000 Units/kg) 3 & UF catalase (50,000 Units/kg) i35 #ESE 15 FRIICT v b
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CRERNHS L7z, ABEICREIHED) YEBREHEABEEK TS L,

Pl S ML FRHEVERE D 5 ¥ A WEREITH T B ERDBE S IO W TRET 5 72014
AP RP3) 245 L 725 vy MI—RMOP KREEIRFAZE - BERZEL 7,
RP3 (3 ml/rap) i34 KAREY AR BN 2 4 i BAT & BB IE D 2 BEEAICEK S L,
HEBICIFAED) Y BREFLBEAE KRS L,

Fih 52 I P HE G RF O AR DRI 13 EEEO FiEIHE > TITo 72,

EERAE R
Fig. 11 (2 21l FF EEF RS O KB B TOMAIAY 72 AR @ ESR signal ¥ &b L7z, EH
S v b ORREEFE WP IC B ZE E % AR signal (aH=0.17 mT, g=2.0057) Wi T & /2
(Fig. 11A)o MMEEF T D ARBEZFEICL o TRD % L 0.80£0.04 4 M (n=5) T
Hot, —HEED K IMEINRBZE i3 AR signal D5RE XA EIZRMEG L7 (644174
% of basal level, Fig. 11B, Fig. 13), H# i, ARsignal D123 043 (156.8+8.7
% of basal level) 3 & F 1 B (142.0+8.3 % of basal level) IZH EICHHL, 2~4
BT CICHIMBEICE L, 2 4 B8R (163.4£9.8 % of basal level) | i3 B M58 T %

“HtEoEm sy - & RE 7 (Fig. 11C, D, E, F, Fig. 13).
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C F

\J\/\/\ -
02 mT

Fig. 11: Typical time course of ESR signals from cerebral cortex under the

ischemia-reperfusion conditions. ESR spectra from control rats (A) exhibited a

relatively stable doublet signal (aH = 0.17 mT, g = 2.0057) with the same parameters

as AR. The AR signal intensity declined during MCA occlusion (B). Following

reperfusion, the AR signal intensity increased at 30 minutes (C) and 1 hour (D),

returned to near basal level by 3 hours (E), and increased again at 24 hours after
reperfusion (F). AR; ascorbyl radical.
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200
Before ischemia (N=5)
Vehicle (N=5)

+S0D (N=5)
+Catalase (N=5)

(m]
-
a

100 _

Extracellular AR (% of basal level)

Fig. 12: Graph showing effects of SOD (50,000 Units/kg, i.v.) or catalase (50,000
Units/kg, i.v.) on the increase in extracellular AR formation after reperfusion. AR;
ascorbyl radical. Each group consisted of 5 animals. Data are presented as the means
+ SEM. *P<(.01 vs. after reperfusion (Dunnett's multiple-range test).

B M EEE (T X A AR signal D3 5813 SOD B X UF catalase D512 & o TEEICH
Hl S N7z (Fig. 12)0 TNOLDOFERIBBEMEENED AR DBMARET VI NVOESE
PRBLTWAIERRBELTVS,
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180 . .I.

?
>
2 140 |
3
[
K]
L
o 100 *
9o -
<
[»
<
™
5
3 60
]
i . . ., —O— Vehicle (N=5)
x . - f —@— RP3 (N=5)
w
MCAO recircuration
20 T T T T T T T : o
-3 -2 -1t 0 1 2 3 4 24

Time after reperfusion (hr)

Fig. 13: Graph showing temporal profile of extracellular AR and the effect of
neutrophil depletion with RP3 (3 mVrat, i.p. x 2) under conditions of cerebral
ischemia-reperfusion. AR; ascorbyl radical. Each group consisted of 5 animals. Data
are presented as the means £ SEM. p<0.05 vs. basal level; *p<0.05 vs. vehicle
(unpaired t-test).

HHEkE RP3 IR GICE o THIBL72T v F TR KREEIRFAZE D I3 REE & [F]
FRIZ AR DL H3RD L7z A, HEEWHE D AR signal O~ AHMEOHE5E L 5E4 I HMEH]
S N7z (Fig. 13).
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EH HPEREENRATAINVE VBREEBIUBRESEICS 2 A2EE

ARsignal DiBE% S UM NVEADEEL L2GE, FhEREMETAZ LICE -
TRMEFERED 7 VA VEEDOEMITZLEIHGE I ATV, LHLESH, i
HERDOAGIBDS AR OFEFRE 227 AINVE VEROKMIEEICEZETAILICEST
AR BEZ BV IS H 5, /-, HFHEROMEBIC L o ThIBREENE
%5, WERESE (tissue PO2) LT 5 T LICL o TT AT NE Y BROBRILL Y
EXN, ARPBALETHREIBETEL VW, 22T, BOFEREOMENT X
INEVERB X UAERE (tissue PO2) FE OEALICH§ A HERM B OZEITOW
THRE L7,

KBk

1) EREY

12 A5 O MM Wistar 7 b (270~320g) ZHREEREW (k) L VEBAL, 1
BEUEFHAT L%, ERICHW,

2) WNENTTu - TBLUBEEROERE :

EN IO -7, £28, FHO ARDFELFAKDOOXHH L2,
EREEM & L Tid Carbon fiber EBEZMEM L7z §%bH, /s Carbon fiber (EE
Tum) 394 70F Y E5 ) -8 AL, TXFVBIECEEREER, EHLE
(02 V 3 A1 ; 2.5 Hz, 30 sec, I mM H2SO4) 2fiL72d D% fvi/z, SHREBIIEE
¥aqtsR (AgCL 200 £ m), #HBHEMRITSEE (Ag; 200 xm) 2 EH L7,

EN 70— 78 LCRBREERIIF_E, F-HTARJUEAO 0 -T2EEL
72D ELFE LML, $abb, HEEROKBEE (1.4 mm posterior and 6.0 mm lateral to
the bregma and 4.0 mm ventral to the dura) | #& A% (Fig. 10), sRHA L X ¥ b THEHEZIC
B L7z TOb08WIE, KB L TFHNEOMGREOEE LTS -OICTF
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Hitk2 A BRI LRGSR LA S MBI BRI L 72,
3) TRaANVE VBB LUBESEDHIE

B R, ERRT CHHICITH CE2REODLICTRAIVEVRBIUR
KAEDRZEERIT> 720

WROT7 ZAINVE VERZEINT 27D ICKBEEICHEALLZEN 70 -TH %
Ringer # (K':4 mM, Na": 147 mM, Ca*: 3.1 mM, CI: 157.2 mM) %>, 2.0 x Ymin ®
VR THEBIE L72o BERETD 7 22NV VEBROBIEIL Geigert % (30) D HEIHE- T
ol T2bbH, BURSN-EENEIL 30 5BICHPLC ICHEAL, BA R Hh
F 2 (250%4.6 ¢, Shim-pack CLC-NH2, Shimadzu) IC& D 7 RXAINWVE VERZGHEL,
UV R Hi2% (SPD-6A, Shimadzu) T 245nm DY —27 2R L 72, BEIMO MK T
75% @ acetonitrile % & ¢r 2.5 mM potassium phosphate buffer (pH 2.6) T 1.0 ml/min D
HCH L0 BELIZTAINVYE VBBOVY — 2 2R L1, EBRICHEE L. 7
— 7 SEMAFRD 3 EOREMDFIHE 100% & LTRDLZ,

AR PIER RS E (tissue PO2) IZBRREWD X E B % -0.75 V (vs. Ag/AgCl) IZEE L 72
BRICHNABILBER 2BETAZLICLoTHIE L T—F I EIARBEI7 RN
EUBRE FERICERMAMATO 3 BOREMNDFEHE 100% & LTERD L7,

4) BURMBEREOBAT ZAINVYE VERED & BRI EICHT 2 FHEke 8
pitk (RP3) D%

i RE ML PR EDRBF DA 7 2 2V ¥ YV BRIREE B & CERE DI ARG B D%
BIIOWTRE T 50 P EME A RP3) 285 L727 v M- oP R
MR BYAR P 2E — AR B 2 B L 72 o RP3 (3 ml/rat) i3 P KA BAR B I 2 4 R¥RAT & FHEME
BEHRD 2 BEKENICERS Lz, MERCIEAARD) VBEEABAEK2HS L
7z

PR EEREOT7 A ANVEVBRB L URRTEOME X LEDOHIEIKE> TiT-
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Fig. 14: Graph showing temporal profile of extracellular ascerbate and the effect of
neutrophil depletion with RP3 (3 ml/rat, i.p. x 2) under conditions of cerebral
ischemia-reperfusion. Each group consisted of 5 animals. Data are presented as the
means + SEM.

EBRRER
EET Y FORERBEFOTAINVE VBEKEIL 6.21+0.19 x M0=5) TH o7,
TAINVEVEBRE EPKRHERAZEF 2 SFEICESA L (230.0+7.6 % of basal
level), FHETIC & 5 T3 04 (629.4+87.0 % of basal level), —H§HI# (568.8+£95.8 %
of basal level) (213 & & (ZHEINL 7= (Fig. 14), B S 2° 5 4 BERG 1% (122.8 £15.4 % of
basal level) ¥ TICRIEICH L, 2 4 K& (224.0£17.1 % of basal level) (ZI3H TH#EN
LT\ 7z (Fig. 14)o RP3 IC & AFHEROMEBIIBMEERICE 57 XA INVE VRIRE
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DFEALIIIT S B L 5 2 % %2 7= (Fig. 14)o

E®ET v b OKBEEDKNERESE (tssue PO2) 13 38.2 £2.4 mm Hg (n=5) TH -
770 BRPIER RS EIX MCAOIC & - T 9.2+2.0 % of basallevel {C % T4 L 7= (Fig. 15)0
FEFIC & o TIRNBR REIZEIHICHE L THEICEA L (169.1+22.7 % of basal
level), LAB% 2 4 BERI%% (292.3 £28.6 % of basal level) 3 TR 212 LA LEtl) 72 (Fig.
15)o RP3IZ & 2 G{FHERDAL B 3 R M AEN 4 & T TIARABRES ENELICIZ
WEEG 2 b0z, 24RERICIHERCIEBRLTOT P TR 088 %

BA %R L 7= (Fig. 15)

400 MCAO culati
_E recirculation : l
°©
H 300 . /‘}
3
®
o
s *
° 200 | —e
3
o
% 100 J
k-] —O— Vehicle (N=5)
= —&— RP3 (N=5)
Y T L—— T — T T T }__I
-3 -2 -1 0 1 2 3 4 24

Time after reperfusion (hr)

Fig. 15: Graph showing temporal profile of tissue PO2 and the effect of neutrophil
depletion with RP3 (3 ml/rat, i.p. x 2) under conditions of cerebral
ischemia-reperfusion. Each group consisted of 5 animals. Data are presented as the
means + SEM. *p<0.05 vs. vehicle (unpaired t-test).
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FEE EEEANE
5

AR BARMDOMEBILAI THET7 AaNVE VBFE —EFBILE B LICE > TE
HEINDHBHEER T VANETH S (31-35)0 BT, AR LD EOFERED
FIONNVEEDIEL L THEHTH 5 LIREINT VS (36,37) INALERIZ 134
ICHVIBEDT AANEVBPHFAETH I LD 0, BRIZBWTD AR I3 E M HETE
DT TANVEEDERRIEERL 2R DH S (38,39) FEBE, Kihara 5 (40) ik~
A70FA4T)VRAEERCD I LICE > THRMEEND AR DRIEFNTEETH L Z &
THE LT 5. 40 OFERTIIRAROEE Uk 2 F v Cib R #5100 i 8
WD AR 2" MRS A2 Z L 2HL DI LTz,

ARDEMB I VA NWVEELZ XTSI L2 LD /201, SOD B & UF catalase
DEBIIDOWTRE Lz ZDFER, B 1 55 81DSOD B & U catalase D5 i<
LoTARDEMIMH ENE I EVHLPE SN2, E6IIC, MMETOT XV
CVBRIBED LA L > TARPEMLZ WM EZBET 5720, 7RIV VB
DRE BT o TV D, RILPIIHAETD AR ZBEASTECb bbb, TAaN
U URBEEIREML, 2% 0, ARETZTAINVEVBOBEERLIZFFLEZNV &
PHLPE SN TROLDERIZBERED ARD LADPBRIRT I NOEEE R
BgsZEZRLTVS,

TEMHEAL S 1728 BRIT superoxide (O,) B & BELAE H,0) & LOEHERRES
B L, 5844 ¥ & Ol RISIZ & 5 KIStEDE \ hydroxyl radical (HO-) ®°—
HEBE (O) DEAXN L THBBEIIESTAI LI TFHEINS (41-43), BEIC,
LD J I PR B IS R EF R ERASTEHAL SN TB Y, FVINVEEIFES LTS
CEFBRESINTWDS (25), &L, Nilsson 35 (26) ZHFH R LOEHF T T
(CD11/CD18) IZ3 § A5k 2 A LT, HHERS/NORMFEREOEERZS Y
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HWVEERTHD IEEZHREL TV S, FEDERIIBV THPROMBIZL > T
i /B I FEHE B 2. AR OEINZEEICHIE] S iz, RIS & CHEANBRESE
DEALIT & o T AR OEMHHG] S N2 BET 572010, HFHROREDE
MEERFOMBNBRRTECEZBE S RV EDHR L, ThOoDRHFIIM
EMBERRFICBVWTOHFERSFEL I VINVOEAFD—D2>THH I L2l
RRLTW5S,

FoiPd AR I3 B FHEGEE MR (BF—4) (CHEML, 2BMRE TICEFMHEICHEL, 2
ABEM% (BTM) [CHETHENT 2 _MAMoBmER LA, —F, HFHROEMH
BANOBRBIIE-BIORLRICHEMG6 ~1 2HM%EI LKL, 2 4 RELLE
K= kol STRNOHLDERPOHBEOLBERER (M) OF VA NVEE
BRI OE ALK PR S L, BER2 4RMR (BZH) OV IVE
AITHEANRTE L 72 ERS S LT 5a 2 LRI I N7z,

253 1 35 \» T3 xanthine oxidase (XO) 2 BMFHERBE D Z ¥ H I VELER & LTHE
HEEDTWS (44), BHE TIZMBEERRICLEBL T X0 KL~V LAFLEL 2 WaT,
UNILE T XOERSTEH NI LM N TS (45), BT CIREBMEERED
5T H NVEEIZBIT B X0 DREN OV TEBOREFIHE N T2 45(27,46,47),
ZOBEICOWTIRHE— LIZRBSRIZHFBOLNAT VR, SHOERTIXEFHERD
KBz & o THERHEO AR OBINTIZIZZEICHGF SN, L2 T5E, XOK
HRTEBRET VANEZTAINVE YBRUNOEGCAGTERILEE (e.g. tocopherol,
glutathione, SOD, catalase) (2 & > TETL ST I £ 2 Sh b, &, Nilsson &
26) 1X/MNB O B I FHEFEIS O XO BIRD 5 7 VS SR b 01 B L T52
AW LHhd, XOHRD TV H VIR EERBEZEICEST0TIERL, &L
AUHPIRDOEHACBED —3E L THEG LTWEWEREICOVWTEREL TS, Ik
JEIMAEEMFEIC S XO IRIFPEREHBEO —H L L TRV T 09 Ltk
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/NEE

1) —B¥FIO K BNEIR BB HE T IC & o TR 580> A iz B #F T R i 1 Z 4
HD AR D LR BRD LTz,

2) SOD B & U catalase DX GIZ & > THEWRHED AR O LRIEHHI SN, O
L6 ARBED LARBEIVINOEAERBT AN TH S L1 RKES
iz,

3) MADFHERZRET S I LIZE > THMED AR FARIELICHH S h-,

4) FHEROFEIC LD AR D LAHHIZT XV Y VEEEE D & CHBABR RS T
DEALREDE VDD TH o 72,

INLDERIIF PRV REEMFERBROEELF VANVEERO—DOTHEI L

ZHMCRRL TV A,
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BoE REMAERE SIS 5SS FokE

KD MEWNENDEE PHBANORBEBIEORMNDE L TLRADAT v T T
H5 (48,49), MFICHIIL T, HHRIPMEREICEE T 272010, $FELIF
VEBBEENTAEO ) YTV RT Y THLETH S (Fig. 16) (50). B —Y ¥ 7
WCEDEE2RL P ERIERCS N SRR DA V7 7) Y773 H
RMIR - oRE /a7 Y X —8— 7 7 3 1) — (Ig superfamily) & DR DFESITLY
MmEPEMRE L #E L, MESNNL#EEL T (Fig. 16) (51,52)0

microvessel
activation
@ rolling adhesion
IL-1, IL-8, <:::> ‘!EE)
LTB4, PAF a4
E3 B3 0.8 8
selectins integrins
endothel carbohydrate  Ig super family
cytokines <« Aation
radicals <«— .
proteases <— damaged tissue

Fig. 16: Diagram of the proposed mechanisms for neutrophil migration to damaged
tissue. The initial "roling" step is mediated by selectins and carbohydrates.
"Adhesion" and "migration" are mediated by integrins and Ig superfamily.
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MENEMIL L HMIRDOHEEIIIRA R EETFOUEGTHIEFRESNTSY
(Table 1), {EHENDIEHEE 20U, L DAL T B MMHEREANDEF F RO 12
BEETHLHPEHOPITHLENEH S,

Table 1: Leukocyte and endothelial adhesion molecules

Leukocyte Endothelial cell
(Selectin - Carbohydrate)
SLex (CD15s) P-selectin (CD62P)
E-selectin (CD62E)
L-selectin (CD62L) GlyCAM-1 (Sgp50)
MAdCAM-1

(Integrin - Ig superfamily)

LFA-1 (CD11a/CD18) ICAM-1 (CD54)
ICAM-2 (CD102)

Mac-1 (CD11b/CD18) ICAM-1 (CD54)

p150,95 (CD11¢/CD18) ?

VLA-4 (CD49d/CD29) VCAM-1 (CD106)

EZETRREI/OTY) VA== T7 73 —IZETAHICAM-1(CD54) & B24 ~
72 >~ (CD11/CD18) DEFHEHREE D FIIOWTKE L7z, CD11/CD18 IX =
FED a8 (CDlla, b,c) LHBORALLESL _ERZEELTEBY, Fhfh,
LFA-1 (CD11a/CD18), Mac-1 (CD11b/CD18)3 & UF p150,95 (CD11¢/CD18) & FEiTH T
% (53) T & TIFFIC ME A M b D ICAM-1 L i3k E LFA-1 DR 52D
THRE L7z,
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B BELFEFERIC X 2 RME/NLE TO ICAM-1 DB L i F kR HE

HR K ok Bf AR P S P E BB O IR B/N M T ICAM-1 ORBKERX O ELB L U
CD11a/CD18 M a0 B B O H# A% HlT v MICAM-14itk (1A29) , $17 v b
CDllafifk (WT1) , $17 v F CDI8HUK (WT3) , IZ& 5 REMBILF D Fike B
WTHRE L7z,

KBk

1) EEEY

12 BFOMEYE Wistar 77 b (270~320 g) B X 10 BH5 DO Balbic 7 XA 2 8
MEREY (B) LVBEAL, 1AMMULEFHEATL®, EBRCHAV,

2) BUEEESFHARDOVER

P ICAM-1 HiLfk (1A29), i CD1la Hifk (WT1), $i CDI18 Hitk (WT3) i34 4 Dtk
DEENA T) F—< % it Balb/e <7 A DFERENICHRE5 T 5 L0k > THEBIL
7z (54-56)0 18 LNIZEKRIZHE —H 704 VERE, b LT u7 4 VAR TLT
MBERL, ERICHV,

3) SRIEMBRFEIRRES

F v MC—REORKMERAZEZBL, IR 0,1,3,6, 12, 24 BREHIC Y b
INIVE Y — VKRBT TRODRICABAIE K TRl % #5T L, OCT compound (23451 38
L7zo BUAEEIR (6 pm) 2B L, 30 SMFBR TR L /2%, AT T-75 CTH
FLz RBERAEDRHIC545M, 100% acetone F TREE L7z, BEEZDYH ik PBS
TZ=RBI%EL, FEFERNOLIAOKEELEH C-OIC3 % EFEHME L EIRT 305H
BOG & 7:%, REEEDFHAAE (1A29, WT1, WI3) L ZRCBERE I €, &5
12, 0.3% DBELAK % % & methanol THIZEED peroxidase # AiF{b L72#, ABC
RIEFEF Y b (Vector) 2EH L TRBSE/,
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EERAER
1A29 Z W CTRERE LT &, EFMTIRET ICAM-1 OEH /R ME #K
REINZBDHTHo 2%, EOFHERREFAZETELFEROMINE TD
ICAM-1 DREBLEH R & 17> (Fig. 17, Table 2)o % bbb, B —BEMHAEICE
WTIRIEHRE KEZ CGHVICAM-IDER 2RO 2T Th o728, 3, 6, 12,
2 AR E RSB ICON THUNMILE T ICAM-1 DRI IZHE® L 72 (Fig. 17,

Table 2) o

Table 2: Leukocyte infiltration and expression of ICAM-1 on capillary endothelial cells
in rat brain after 1 hour of MCAO

Time after reperfusion (hours)
Sham 0 1 3 6 12 24

Leukocyte infiltration* - - - - - + ++
ICAM-1 expression on capillariest + + = + ++  ++ ++

* The degree of leukocyte infiltration was shown as; -: none, +: mild, ++: moderate.
t The intensity of staining was shown as: *: weakly positive,+: mildly positive,
++: moderately positive.

WT1 BELUT WT3 2 AWTRERBEZITI &, CDlla, CDI8 ZHEH T A2 4FHEkD
BEEENB L CEMBEER6BHET CIEED Lo 7245, 1 2EEE%L
B%, CDlla, CD18% 56 < T 2 FhER OB E M~ OB A2 & iz (Fig. 18,

Table 2)o
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Fig. 17: Immunohistochemical study of ICAM-1 expression (arrows): There was only
weak staining for ICAM-1 on the brain parenchymal capillary (A). ICAM-1 like
immunoreactivity increased on the capillaries in the ischemic cortex after 6 (B) and 24
(C) hours of reperfusion following 1 hour MCA occlusion. Bar = 50 pum.
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Fig. 18: Immunohistochemical study of CD11a and CD18 expression: Leukocytes
began to infiltrate into the ischemic hemisphere between 6 and 12 hours after
reperfusion following 1 hour MCA occlusion and almost all infiltrating leukocytes
express CD11a and CD18. Photos show the infiltrating leukocytes stained to WT1

(anti-CD11a; A, arrows) and WT3 (anti-CD18; B, arrows) 12 hours after
reperfusion. Bar = 20 pm.
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FIH REOFERROFHHREESL S TESEEOEETTOHS
BAESF AT 2 hilEE (anti-ICAM-1; 1A29, anti-CD11a; WT1, anti-CD18; WT3)
7y MG L, BMEMFERROHPREREB I THABBE BT #EDT
DBENDOVTHRET L7,

KB

1) EBREHW

12 B0 fEtE Wistar 7 v b (270~320g) ZERIEREYW () L VEAL, 1
BARL EFHEE L%, ERICHW,

2) BEMFERZOHPREES S CHBREE T 2BETTHRAOZE

o M B E A O hEkEE, MPEB L TEEROILKICBT 2MEESTFO
BHFICOWTIRE 7572010, IEEST FHAELZ RS LTy PIC—REOF KM
HRMAE-—BERTBL . BER2 4REARICIHABD FEICHE-> T, MK
MPO ifith, KOEHEBIUEEY A XD@lE%: L. BEES THHK (1A29,
WT1, WT3) X P RINEIARPASED 1 547R1 B & HHEFE &IC 5 mgrat Z EHENICHK
H L7 WBEEBCRAAED) VEBBREHEEREREKZRS L,

Table 3: Effects of antibodies on the number of circulating white blood cell
and neurophil.

white blood cell (/fmm3) neutrophil (/fmm3)
toihenis 2O o tenia 2000
Vehicle (N=6) 75941440 75144271 1693193 1658+17
1A29 (N=6) 79751377 76881408 1623147 1641170
WT1 (N=6) 7685169 8015324 1689+44 1684185
WT3 (N=6) 79621428 77171420 1631184 1646£105
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EBRER
MBI HEYE 2 4 B RO PR % RB§ 5 MPO TG0 LA KREESFH
& (anti-ICAM-1; 1A29, anti-CD11a; WT1, anti-CD18; WT3) D& 51T & > TREIMEIKD
& ERAL (ACA, MCA, caudate putamen) T xf B8EE (Vehicle) & L8 L TH ZICHH S /-
(Fig. 19)0 %8B, HEESFHAEDOHR ST o T O HMEKE & CiFPEREICIR
LI R & L% 2> o 72 (Table 3)o

0.2 _
O Sham op. (N=6)
B Vehicle (N=6)
fg B 1A29 (N=6)
.2 WT1 (N=6)
§ B WT3 (N=6)
g 01
c
2
o]
o
=
L3 L]
: L 3 : x
0.0 X
ACA MCA Caudate putamen

Fig. 19: Graph showing the effects of 1A29 (5 mg/kg, i.p. x 2), WT1 (5 mg/kg, i.p. x
2), and WT1 (5 mg/kg, i.p. x 2) on myeloperoxidase (MPO) activity in anterior
cerebral artery (ACA) area, middle cerebral artery (MCA) area, and caudate putamen
after 24 hours of reperfusion following 1 hour MCA occlusion. Data are presented as
mean + SEM. *P<0.05, **P<0.01 vs vehicle (Dunnett's multiple-range test).
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BNEES THEOREG B O KK E (ACA, MCA) TIRFEOEE 2 XD T
R 2 4 BRI OB AKG-SHRD LA % * IEEE & Ek L CHEICHNEI L 72 (Fig. 20).
Lo LA, ##454K (caudate putamen) TIIARFHED B % Bl L 72 5o 7= (Fig. 20)0

90 - O Sham op. (N=5)
B Vehicle (N=6)
B 1A29 (N=6)
WT1 (N=6)
B WT3 (N=6)
g 85
L
c
5]
s
(1] \:
S N
g _ NS I
s 80 T \/ \: '\I
> N 3
¥ N )
N v % N
75 pieess :j :j 7 :I
ACA MCA Caudate putamen

Fig. 20: Graph showing the effects of 1A29 (5 mg/kg, i.p. x 2), WT1 (5 mg/kg, i.p.
x 2), and WT3 (5 mg/kg, i.p. x 2) on water content in anterior cerebral artery (ACA)
area, middle cerebral artery (MCA) area, and caudate putamen after 24 hours of
reperfusion following 1 hour MCA occlusion. Data are presented as mean + SEM.
*P<0.05, **P<0.01 vs vehicle (Dunnett's multiple-range test).
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50, BEREETTFIMEOKS EHIER 2 4 HRROBET A X b KT KuTE
(bregma 1.7, -0.3, -2.3) T RREE & LB L THEITHHIL 72 (Fig. 21)o

60 _
Vehicle (N=10)
1A29 (N=10)
WT1 (N=10)
WT3 (N=10)

(RINY § |

Infarct size of hemisphere (%)

y 7 2 sy
NN N N N N N N NN

distance from bregma (mm)

Fig. 21: Graph showing the effects of 1A29 (5 mg/kg, i.p. x 2), WT1 (5§ mg/kg, i.p.
x 2), and WT3 (5 mg/kg, i.p. x 2) on infarct size (percent against ischemic

hemisphere) of coronal level 1.7 mm anterior (bregma 1.7), 0.3 mm posterior (bregma
-0.3) and 2.3 mm posterior to bregma (bregma -2.3) after 24 hours of reperfusion
following 1 hour MCA occlusion. Data are presented as mean £ SEM. *P<0.05,

**P<(.01 vs vehicle (Dunnett's multiple-range test).

FE=E EBELNE
£ 2
Ig superfamily (2 /&3 % M WML LD ICAM-1 3B M HFEHREZOAMROEAS
SUREOARICEESTAZLIZRLHMLNT WS (51,52)0 Yamazaki % (57) 3.0l
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D M B HEF IR O M N B IR £ T ICAM-1 DRBSHEMT 2 L 2 WL
TWb, EFEORIIBWTYS, MERNEMES LU 7HilE LI ICAM-1 SEH L
TBY, NEES L UTLRBMEMLIE & Vo 72 RIEHDEKE T ICAM-1 DRI LHEH L
TVBZEFMEIN TS (58,59)0 L4, Okada ¥ (60) i3k 2 VT KM
KB BAZEFERE, 1~ 4 BRRCHNLE T 810 ICAM-1 DRH OB
PROLNBILEHLPE LIz, £REIHNLT, RO Ty M AV ERTI
— R O FORBRED IR B 2E FFEVE AR, B/ b IC FHERT 3 MR 25 2 4 RELL L
DFHe L7z ICAM-1 DRBERZ RO /2. K EMBETRERD ICAM-1 DRI O iFE
BIEEMBEOFEAGNPHEECIL > TEAINZO b LRV, SHEOEERTIX
ICAM-1 D FEHB UL BEM A ERRBEFRZETEDL Nz, ICAM-1 DRERICIE
mRNA DEEFATRTHDZ LHEEL PVHEHRLE AW ERTHREINRTS
h (61), mRNA %41 L7z ICAM-1 DF R A REEERBEOEEREIC 2o TWnD
DHH Lk,

B MM R CRRBR 4 R RIEMED X 7 4 T — ¥ — (lipopolysaccharide, interferon- y ,
tumor necrosis fator- a , interleukin-1) {2 & o T ICAM-1 DR BRAMEH T 5 & & S HE &
NTV5D (62-66)0 LA L%&DSH, invivo TP ICAM-1 DRIBHEHEICDO W TOHEIL
1TE AL BV, 4, in vito D% T interleukin-1 (IL-1) 251l & P M LD ICAM-1
DEBL % BETR L (64), CD11/CD18 IZMKFF L =AMk OB Mle~D EE2ELT S
CEDHRE Nz (67)0 IL-1 IXARMBE DL 4 72 MIfZ (microglia, neuron, astrocyte,
endothelial cell) THR SN THBY (68), BIM L EBRIEL & DOREITSE L THRNIE
EEMT A I EFBESIN TS (69,70), i ML B H#EF FO IL-1 OIS
ICAM-1 DREBIERICEHG L TV HDH b Lk,

CD11a B X UF CD11c IC LB L T, CD11b B X U CD18 id KA K It R K M B 123K
RIS E L THREREICHENT 5 (711-73), £ 2T, BBEREO FHREE
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2343 % CD11b/CD18 Mac-1) D52 DTt invivo KBTI REREFEh T
% (57,74,75)0 B BB EICDOWT D 7 H FORERE TV T ICAM-1 B L TF CD18
DOFHPUARSHEFERZ HE L 72 2 EHBRICHRE ShTW5 (76,77)o % 72, Chopp
% (75) 13 CD11b (24 % PHIHIK (anti-Mac-1) °F v b D [E 0L FF HEW R DML
EQRBAIMEHTLIL ZHLPIILT VD, LELRHFS, Macl LRALT g1 ¥
7 271) VIZJB$ % LFA-1 (CD119/CD18) O fisi B i D 4F 1 Bk BH B & FHEBEE~D
BEICOWTHRE Lz #E R 20 o7z, SBIDFEERT, CDlla, CDI8 B L F ICAM-1
OFHFEDEG 1L > TT v F ORE MBFERZOFHHREE S L UABEE D
ERVEZERBIIHH N ZILIFTHLPE R o, TR HLDOERIE Macl
(CD11b/CD18) @ #£1Z LFA-1 (CD11a/CD18) ¥ i & If F #E U £ ) o MLk~ D i h Bk
BB I THBHEEORRICES LTWAZ L 2MIRRL TV,

4E @ EERT CD11a, CD18, ICAM-1 (2343 5 il ik #2513 f /B Il B SR 7R
MBEE 2 ERICHRIL 2. LA Lad s, REEFTFREORBEICH T2
13 KAEZE (ACA and MCA areas) IZBRB ENTH Y, 44K (caudate putamen) Tt
HERRE 23] & 7212 b b b TR EOR BUIIE] Lk 4 o 720 BRI P
AKRERAZEICL o TRILOPF.LEE 2 2DICHB LT, KEEEIZBILEERS
L PRI KINEDAR (ACA) DRI ME RIC &> TR SN WELICALE L T3,
BALIZ & 2 BIREORE AV 08 WHTH & 5 F Hukicxd 3 2 i 2 EAGER O K
JCHEDBENERE L TWE00 b Litkn,

/N
1) BBIMEIERIC X > TH/MLE TO ICAM-1 OB HE L /-, ICAM-1 DRI
HSHESE L 72, CDl11a, CDI8% 54 B L -AMIKDOBEERM~OREIRD &
n7z,
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2) PEASTTHAEOR ST L o THIE MFER RO P REEIEFHICHRH I 1
A

3) PUEAS FHAEDE 5130 R M FERROBMZEOLEE & CHES 1 XD 8k
REHEICHF L7z,

NS DERIIREMFEREOFIROBES L CHEBEEO KR OB I MmE
PR ARAE (2 RBLT 5 ICAM-1 L iF Bk EICRBT 5 LFA-1(CD11a/CD18) ® M E %
APEETHAEILZHBIRBLTVS,



E00E R I FFEEFEE O Platelet-activating factor 3 & UF thromboxane A2 D 1% |

B DRIFEIC & o TH/MRIETE L IEF (platelet-activating factor; PAF) 4%/ A& Ifil & #E

WBECHES T2 LHLPITRYDODH 5 (78,79)0 HPIKITHT 2 K4 2VEH
(bzkts, &£, BER 2 L) ISHZ T PAF IXFHERk 4 5 OEHEBE RO L 2 5
BT 5ZEBHEINTNS (80,81) &I LEEILME DX TF FX phorbol
ester (2 & o TIHHAL SN PP ERT DIEWRREDOE A % PAF I3 35 2 L b I
XNTVD (82 CNLDHMEILZPAF IZ L BIFHRERTD S JH IVERE OB &AM
MEERBEICESLTWATEELRRL TV, EHF, Kawo F (83) id PAF I
L BFHERT DT IV H IV EADOBEMEDS thromboxane A2 (TXA2) 2 A L7 RIGTHBZ
ERBSDE Lz £ TH M ETIL5 R LA O PEROFERILICBT 2
PAF BL U TXA2 D5 ICOWT T VA VEAB L iFhRREL B8R L L TR
L7

E—H RMEMNFEFREBEEND PAF BL U TXA2 D5
PAF F5HLEE (Y-24180) B & U TXA2 FEH1E (S-1452) D EM B EREEICN T 558
BIZowWTKRE L7z,

KBk

1) EREY .
1284 0 /M Wistar 7 v b (270~320g) 2% REREYW (k) L VEAL, 1

AU ETPHEAE L%, EBRICHW .
2) HHEY :
4-(2-chlorophenyl)-2-[2-(4-isobutylphenyl)ethyl]-6,9-dimethyl-6H-thieno[3,2-f][1,2,4]triazo
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lo[4,3-a][1,4]diazepine (Y-24180) % EIRW % PAF ZHAKOEHE 84 &L LT,
calcium(1R,28S,38S,4S)-(5Z)-(((phenylsulfonyl)aminobicyclo[2.2.1]hept-2-yl)-5-heptanoate
dehydrate (S-1452) % #ERM % TXA2 XBFEROFERE B5) L L TENEFRFEH L/
(Fig. 22)o Y-24180 B & UF S-1452 (JIEFFRBEM AR TER L7 Y-24180 B LU

S$-1452 1% 0.5% calboxymethylcellulose (CMC) IZ&& L TT v M5 L7z,

PAF receptor antagonist:
Y-24180

"R CHCH; cu,L /
) ;

CH3

TXA 2 receptor antagonist:

S-1452
." - WCW
O\ Ca?e2H,0
=4
2

Fig. 22: Chemical structures of Y-24180 and S-1452

3) MR MEEREEICHT 2 Y-24180 B L UFS-1452 D&

Hoh 2 1L P HE S PR 0 BT RE S & CHER OILKICBIT S PAF B L FTXA2 DBI5-1C
DWTHRE 579510, Y24180 8 LU S-1452 25 L 7T v M IC—FEfE O F KBk
EIARPAZE — BB 2 L 72 FHEDE 2 4 RIS HIRO FIKICHE o T, MMk K&
SEEEBLIUEEY A XORER L7z, Y-24180(1, 3, 10 mg/kg) B & UF $-1452 (5,
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10, 50 mg/kg) TP RKMRENRMZED 1 50T ICEOKRSG Lz, HBRECREAHAED
0.5% CMC %5 L7z,

EBRAER
Y-24180 (1, 3, 10 mg/kg) B & UF $-1452 (5, 10, 50 mg/kg) DX 5-1C & o> TH #EHK 2 4
MR OBZEOHEE KROTHATEEED LA RMB DOZEAL (ACA, MCA,
caudate putamen) T K FFH9 I HIH] X 117> (Fig. 23, Fig. 24)o € DERA 13 Y-24180 1
3mgkg T, S-1452 i¥ 10 mgkg TZNENEA L 72 o 7= (Fig. 23, Fig. 24)0 ZZ T,
LB BRI HRIFEERAFRKIC LR > - HETITo 720

Sham op. (N=5)

Vehicle (N=10)

Y-24180 1 mg/kg (N=10)
Y-24180 3 mg/kg (N=10)
Y-24180 10 mg/kg (N=10)

OEpSm0o

Water content (%)

%
7
7
7
7
7
7
7
%
é

ACA MCA  Caudate putamen

Fig. 23: Graph showing the effect of Y-24180 (1, 3, 10 mg/kg p.0.) on water content
of anterior middle cerebral artery (ACA) areas, middle cerebral artery (MCA) areas,
and caudate putamen after 24 hours of reperfusion following 1 hour of MCA
occlusion. Data are presented as mean+ SEM. *P<0.05, **P<0.01 vs vehicle
(Dunnett's multiple-range test).
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Sham op. (N=5)
Vehicle (N=10)
S-1452'5 mg/kg (N=10)
S-1452 10 mg/kg (N=10)
$-1452 50 mg/kg (N=10)

GEE N0

Water content (%)

%
Z
2
7
z
%
/

ACA MCA Caudate putamen

Fig. 24: Graph showing the effect of S-1452 (5, 10, 50 mg/kg p.o.) on water content
of anterior middle cerebral artery (ACA) areas, middle cerebral artery (MCA) areas,
and caudate putamen after 24 hours of reperfusion following 1 hour of MCA
occlusion. Data are presented as mean+ SEM. *P<0.05, **P<0.01 vs vehicie
(Dunnett's multiple-range test).

S 51T, Y-24180 (3 mg/kg) B & TF $-1452 (10 mg/kg) D 51X B I EEG 2 4 BRI
DIFEED Y 4 X% ZiERUTE (bregma 1.7, -0.3, -2.3) THRE L KB L THEIH
il L 7= (Fig. 25)o

48



W Vehicle (N=12)
B Y-24180 (N=12)
40 - O S-1452 (N=12)

Infarct size of hemisphere (%)

distance from bregma (mm)

Fig. 25: Graph showing the effects of Y-24180 (3 mg/kg p.o.) and S-1452 (10
mg/kg, p.o.) on infarct size (percent against ischemic hemisphere) of coronal level 1.7
mm anterior (bregma 1.7), 0.3 mm posterior (bregma -0.3) and 2.3 mm posterior to
bregma (bregma -2.3) after 24 hours of reperfusion following 1 hour MCA
occlusion. Data are presented as mean + SEM. *P<0.05, **P<0.01 vs vehicle
(Dunnett's multiple-range test).
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B8 RENBERBOS SHNVEENDPAFB I TXA2 DB
PAF FEHL3E (Y-24180) B & UF TXA2 FEHLE (5-1452) 2 VA 2 LI & o Tl EIMLFHE
ERBEOTIHIVEEIZBITA PAFB LU TXA2 DS IZOWTKET L7,

EERFE

1) EREY .

12 BEO M Wistar 7 v b (270~320g) ZHREREW (k) L VEAL, 1
BRI ETFHEAT L8, ERICHV,

2) EREY .

Y-24180 % BN %2 PAF SR/ AOREHE L LT, S-1452 % BN % TXA2 ZHE
DREEHFEE LTEFREFNFA L7z, Y-24180 B X U S-1452 13 0.5% CMC ICB & L T
Z v MG L7z,

3) FehiR MR B E TH T 5 Y-24180 B X UF S-1452 DR

Pt iR ML HETR R D T T A IV DEAI BT S PAF B L U TXA2 O 512w THRE
5720010, Y24180 BL U S-1452 2% 5 L 725 v M —HR Oh KIXE) IR E
—FHERZHEL 72, BN 2 4RMARICHIRD HEICHE> T, EMERAMRMEE D AR,
TAINEVEEL L URABERSELRIE L7, Y-24180 (3 mg/kg) B & UFS-1452 (10
mg/kg) X KIMEIRFAZED 1 5 TRIICEOKRS L7z }BBCEFAHAED 0.5%
CMC z#5 L7z,

EERAER
AHRRE TN EMBEERICE o TTHKED AR DI R H L 17z (Fig. 26).
Y-24180 DG & o THIEFRE O AR OEIIIE—HB L FE T HE T2 ITHH
N7z (Fig. 26)0 S-1452 D5 b BEETED AR DN %2 HEITHHI L 72 (Fig. 26).
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BRI, HEER 2 A BB OE MO AR OBEMIX Y-24180 & FARIC S-1452 D51
& o THEEITHH S 7z (Fig. 26).

180
~ 140
]
3
2
2 100 |
- *
(]
0@
< 60 |
—O— Vehicle (N=5)
—— V- =
; I 24180 r:N 5)
reperfusion 0 S-1452 (N=5)
MCAO
20 T T Y T Y RJ T I_l
-3 -2 -1 0 1 2 3 4 24

Time after reperfusion (hr)

Fig. 26: Graph showing temporal profile of extracellular AR and the effects of
Y-24180 (3 mg/kg p.o.) and S-1452 (10 mg/kg, p.o.) under conditions of cerebral
ischemia-reperfusion. AR; ascorbyl radical. Each group consisted of 5 animals. Data
are presented as the means + SEM. 1p<0.05 vs. basal level (unpaired t-test); *p<0.05
vs. vehicle (Dunnett's multiple-range test).

51



7 ATV E VERBE XD RRHEBIRAZET 2 OCFRIC LA LBERICL-T30
4, —EERBICIEE STl 7 (Fig. 27). B2 O 4BFRIEE T CICRMEICE L,
2 ABERIRICIIE UM L T 72 (Fig. 27)o Y-24180 B & UF $-1452 D ¥ 513 /% Ifl F¥
BRICL BT AINVE VBEBEOELICIIT S EBE 5 2 2 H o 72 (Fig. 27

1000 . MCAO s
[ reperfusion -
| - 11 | ]

—~ 800,
[
>
2
@ 600 —O— Vehicle (N=5)
3 —®—  Y-24180 (N=5)
S —0— S-1452 (N=5)
& 00
Q
-
(]
-]
]
9 200 | '/f
<

0 T T T T T T T !! 1

.3 -2 -1 0 1 2 3 & 24

Time after reperfusion (hr)

Fig. 27: Graph showing temporal profile of extracellular ascorbate and the effects of
Y-24180 (3 mg/kg p.o.) and S-1452 (10 mg/kg, p.o.) under conditions of cerebral
ischemia-reperfusion. Each group consisted of 5 animals. Data are presented as the
means + SEM.
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BRABR R 41X MCAO 12 & » T 9.2£2.0 % of basal level iZ F T4 L7 (Fig. 28).
HHERIC & o TRNBR R EIZAMEICHE L THARICERAL, D2 480K 3T
B2 ERA Ui 72 (Fig. 28)0 Y-24180 B & UF S-1452 D¥& G- i3 i & I FHHEW 12 X
LIRABESEDO LI ILHE® RIZE %2 4> 72 (Fig. 28)o

400
MCAO reperfusion
[ pe |
—~ 1 1 |
°
>
2 300 . )/}
L]
0
®
a
]
2 200 I: i
g
)
3 100 _ —O— Vehicle (N=5)
£ —®— Y-24180 (N=5)
—L— 5-1452 (N=5)
0 T R A | T T T T '_ﬂ
-3 -2 -1 0 1 2 3 4 24

Time after reperfusion (hr)

Fig. 28: Graph showing temporal profile of tissue PO2 and the effects of Y-24180 (3
mg/kg p.o.) and S-1452 (10 mg/kg, p.o.) under conditions of cerebral
ischemia-reperfusion. Each group consisted of 5 animals. Data are presented as the
means + SEM. *p<0.05 vs. vehicle (Dunnett's multiple-range test).
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F=H HEMFERROFHIRE D PAF B & IF TXA2 D5

B4, PAF B LU TXA2 #°BA&S T ORAB & U RO MEAR~OEE BT
LT3 ZEPBmESINTVS (71,73,86) €2 T, Y-24180 B & UF S-1452 D 5-4¢
ot B M R A O P ERREICS 2 2 EBICOWTHRE L7,

LRI

1) EBR#Y

12 A0 Wistar 7 v b (270~320g) 2 REREW (%) L WEAL, 1
BB EFHEAE L%, ERICHV,

2) HEHEY :

Y-24180 % BN H 7% PAF XBEROFEHE L LT, S-1452 B RWZ TXA2 ZHHE
DEMEE LTEREFNFEH L7z, Y-24180 B & UFS-1452 1% 0.5% CMC I & L T
7y MG L7

3) WEMEERGEEICHT 2 Y-24180 BL U S-1452 D

Jioh 2 1M P E R R 0 BF P ERIZ FEIC BT 2 PAF B L U TXA2 D5 ICOWTHRET 5
71T, Y-24180 BE U S-1452 2% 5 L7125 v M —EO b KRMEDIRE % — Hilk
W L7z, FHEWN 2 4 RMRICHRO HiEICHE > T, RILAO % A OMPO iF t
ZRE L 720 Y-24180 (3 mg/kg) B & UF $-1452 (10 mg/kg) i H KBEIAR D 1 54
ARG L7z MEREEICIIFRIARE® 0.5% CMC 25 L 72,

EBRHER
RMBEEEERICH 725 ACA Tid Y-24180 B & U $-1452 D512 & - T hkEE %
RB$ % M A 2 4 RO MPO TGO LA B L LB L THREICHR
N7z (Fig. 28)c LA*L %45, BILHLESIZH 725 MCA B & U caudate putamen Tl
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Y-24180 B & UFS-1452 DR 51T & o TMPO 1D _EF i35 & 1Lz 22 o 7= (Fig. 29)%

04 .

Sham op. (N=7)
Vehicle (N=7)
Y-24180 (N=7)
S-1452 (N=7)

#]:: 0 QN

MPO (Unit/g wet tissue)

ACA MCA Caudate putamen

Fig. 29: Graph showing the effects of Y-24180 (3 mg/kg p.o.) and S-1452 (10
mg/kg, p.o.) on myeloperoxidase (MPO) activity in anterior cerebral artery (ACA)
area, middle cerebral artery (MCA) area, and caudate putamen after 24 hours of
reperfusion following 1 hour MCA occlusion. Data are presented as mean + SEM.
*P<0.05, **P<0.01 vs vehicle (Dunnett's multiple-range test).

FNH ER LN
5
M/MRIEHEACEF (PAF) I38F 3k 2 & Ttk 4 % Kl34E (basophil, platelets, monocyte,
macrophage, endothelial cell) TEA X NTHB Y (87,88), M/MMRB L Ui+ 2RO IEMAL
RPMEEAEDOTLEICES L, REBDOAT -5 - LTHEATALEZON
TW5 (870 %72, PAF IZHFHIRTD O, EAZEHFMT S I L IHESIN TS
(80,81)0 Ko % (25) 13 LD i M AFHE FERE I PAF BUF HIRTORES VA NVDEE
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ZHBMTAHIEZHMEL TV B, MICB VT BT IC PAF O EADHEML
THH (89), PAF X BGEAEIMBBEDEREMGEITHZ LIRESA TS
(78790 LA LAHS, MEMBEREDS DHNVEEICBITZ PAFOBSIZOV
THREEIN/-Z L3 %ol S RIDEERTIIHREMEERED AR DHEINH PAF
SZABFETE, Y-24180 DRILEIC & > TEEICHM I Nz, $72, BROLFEREZD
AR DBENMIIHFFERTCOBE I VANOEALXRMT S I LA FE_ETHLMILT
Wb, INLDERIIRMENFERBFICBWTY PAFZ AL THRERTOT AL
EEOHEMBAIMEI o TWAE I LEMBIRBEL TS,

PAF @ PAF XBEERANDOHEEIL TXA, OELEZEMI LI rBRESA TV S
(90)o T, Kato % (83) iX PAF (2 X BIFHERT D O, DEEBIAN TXA, A L72K
IWTHBIEEZHALPII Lz, £ T, RWEMBERFEO T VANVEEIINT S
TXA, SRBFERE, S-1452 DEBIZIOVWTORE L77o S-1452 b Y-24180 & F#IC
IBIMEERED AR OEMEZERICHGI L2, ZOZ Lid TXA,  PAF & RIERIC iK%
R RO T VA NVEEADEMIIESLTWAZ LEZRLTVS,

Boft, B MR I CD11/CD18 & ICAM-1 IKAF L 7= 3k & WMl o 84
PRILIELDPHRESINTSEY), ZOBRICPAFBIUPAFIZE > THEREINTE
HBREEFESL TWAILIFHALL L LD DDH B (71,73)s T 72, Ishizuka %
(86) i3 TXA, DM ENE M TO ICAM-1 DRBICEHSGTEILEREL TS, &
N5 DL PAF B L U TXA, DR M FilER %O HRBE~OB5 2 FE S L,
Y-24180, S-1452 (12 & 2 7 VA IV EEOK KPR OEE B S UREORAICH 5
bOTHLIMREMLE Z bz, SRIDERICE VT Y-24180 B X U8 S-1452 i3 E1f
BEBEER (ACA) TOMFHERRE LA BTG L7225, 7 I HVEALREL - R
DKBEEE (MCA) TG L 2oz TDT LI, Y-24180 B L UFS-145212% %
FIWNEEOMEDITFHELL DT HINVELEOHEZ KBLZbDTHLZ L
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FRLTWV D, SEIOERIZBVT, Y-24180 B & U S-1452 2 BB #E B £ %
FHICHGT S L 2R LAY, BOP OHTOBERD 5D T T AV EE £
A8 & CRMBEERSTOFHERREINGIVER D% Y-24180 38 & UF S-1452 12 & 2 FiifiHH
FREIZES LTWBED0Y LA\,

/NE

1) PAF FEHZE (Y-24180) 3B & U TXA2 5P (S-1452) DH5-IT & o THa £ I FF #EUE
B OB EHHH S,

2) Y-24180 B L USS-1452 I IKAI7 A IV E > BRERE B X A BRES T OZEALIC
BEEERIZETIC, RMEMBERZROBLRE KRERTOT VHVELDH
iz #El L 7z.

3) Y-24180 B & U S-1452 13 BMBEHE M CIFHREM 2 AEICHH L2225, Bl
R TOMFHERE I LT S B E L RO R o7,

INSDERIIE MBERFOHPEROENEILIC PAF BL U TXA2 5352
EERBIRBL TN,
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BHE REBIUHER

2

AR R I R R IR L T, RBEROERE TR VREREBAL L £
AONT &S, #0720, BEETRL M2REMBOBEIIEVE, HICBHEE
BO—HLEZONTE T, L LEH, HEICEo TREMBRERZD HLEHE
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