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1. EBREMEB & CHETLE

BEEBRICIIEE 7 ~ 14keg DR 4 MR A 3558
#{H L 7z. ketamine hydrochloride 5 ~10mg/
kg, atropine sulfate 0.01~0.02mg/kg% BHAMA
%5 7:1%, REWEE £17v>, succinylcholine
chloride 1mg/keB RIS 12 TEEMLL, res
pirator (ACOMA, AR300) = THREMER% 1T
o, —IKERE) - BIREBELL, BIRAICK
VxFLrFa—T2RALL, INEELMT
Y AT a—t— (BFNKE, MP-4) oKL
TEEHIC MERIE 21T ) & RERC, FBIR L
N @ E#iMm L, Radiometer #% PHM, MK 2
2 TH A E4Tv PaCO,235~40mm Hg | #E

*



912 (TTR-

FENB L) IR EHAE L 72, KERERY 5
1&/~3 0 b= & 5 ml/ke/hr O BE T R EEA
2iTof, 2 RMEBEREYREL6~38CK
-1z,

2. —RRBEIAR 5 & U BT AR BRI ER 0
[EIEERAZEIC L 2R M e S & UBHEE
BB ORI #E ARl DD %, KEVER 512

N BAFE & 1172 transorbital approach # FHVW(FE

T SEMEE T iC A ks ieEs (M,) B &

URT R BN IRICIER: (A,) ZEBHL, b2

FIRpZPAZEL 72, 2 TR % A EMEAMLICEE L,

THEHRELZAANT S T2HOBERNIIC T —

TEBALTKE(HD3R., ENMBEA LY

RESCH-> CTERUIRL, BED, THED

REZUBRL 72, WL BEETL, BEATLFE

BETICHIEE L TR L 72, 58D M, D ADHZE

DIzHICIZRER & RARENMICE B L /B

LTwizds, A, LMIZET 27201 ZNEEL S

Szl B & Pl HEA LSRR R B L

o, BEEE A BT M, 228 L 2ok, BIREE)IR

(A) 2FREICE -2, RTRRBELTRE

E TR A, & AT L T RTARB) IR I E R

(A,) 2HELTHEND, ZheggL 2,
Kic B ML R BIEN I HOREEL T 72,
Thbt, EHROEYZEECEITER LAIE

Group A {(n=8)

control 0 30 60
i

HOEB

HEOBRLLR EEENENCLHL
craniectomy 217~ 7. BRZEZER YL
TEXBMPEERZERL, EEAEKCEL M
FETH-THREBLZ MiBLUADHAZER
Scoville clip (2 T4T\v>, FAZEE 2 BRHIE I clip
EATZEicE Y nITEERE SR,
3. Bipikss

PDEok iU ChEmeERL, &5icm
T HASE/-3bTE R0 4 BcT, UTo
EB%T-72 (Fig. 1),

1) of#EE (A7)

RERICKTL CIdRMph 52 TR L7z,

2) OKY-1581&mA7 1 Hi%52 (B#)

9 GHIC N Ll B RAZE 1 BRRTATIC OKY-1581
% one shot TEIRMIZ#H 5L 72, OKY-1581/
AR AIROKIC AL Tome/ ke R 5L 7z,

3) OKY-1581##cik 58 (C 5%)

9 BRI L i B EAZE & [R]EERIC OKY-1581%100
pg/ke/min TEERRMICIRE L2 Lo, mATHER
1 BRI & TS £ 1R 72, OKY-158 i3 #Ekin
WTH B, 0 b= H500mlFIZ 600mg ISR L,
5 ml/kg/hr DEETHFEL /2.

4) Indomethacin lEMA] 1 E#& 58 (D &)

9 Bz xf L mERAZE 1 B RAATIC indometh-
acin 4 mg/kg#% one shot TEEIRMICIEE L 7=,

90 0 30 60 90 1?0 min

Group B (n =9)
contrlol 0 30

. A, clip

30 60

90 9 30 60 90 120 min

—p o
-

4
OKY 75mg/kg
Group C (n=9)

M,, A, clip -1

contrlo] 9 3'0 6.0 910 9 3‘0 6.0 9.0 1%0 min
L M, A,cdip !
L OKY 100xg/ke/min ——

Group D {n=9)
contr'()l (.) 30 0 30 60

90 0 30 60 90 120 min
 — ]

1
Indomethacin
4 mg/ke

Fig. 1
ments

! M, A, clip

1

Experimental protocol demonstrating drug administrations and cerebral blood flow measure-
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indomethacin {£150mM NaCl *6.6mM Na,
CONBEATICHEL, 2ng/mlDBPEL L7z
DEEW,
4. BT O REREE

BTl m iR (local cerebral blood flow,
LT 1-CBR)MERKE 7 ) T 7 v RECT
To7z, RETEHIL, BR300 DELEEENE
30, 5mmi- AR E MBI LD (22— 2
74 A v, UHE-100) % 1 E8ic 3AM W, &4
sigmoid gyrus, coronal gyrus, ¥ & UF anterior
sylvian gyrus DB RICRIAL 72, TBIEMIZ 4R/
ELRERZ AVBEETICHALR, 7%kE
A% AGHERAR Y, BuNE{by UH 4 —
F— (== 2F 4 BN, PHG-201) lc T4
gL, ~>va—3— (+i 3+, VR-6541
A) TRELZ, 7)) T 7> R h—T7 Dok
EARABAFES 1B ERAL 22D two
minutes initial clearance #3212 & D 7w, 1-
CBF #8& L7z, &, AEBRTHZ2RE M
ETNTCRECRBLSEL, 7YVT 7224
— 7T DOREICREREZET 2Hx b7, o
&5 B TIITEREL 1 -CBF 28 HTEL oo,
5ml/100 g /min LA F o> 1 -CBF {2 5 ml/100 g/
min & L THIEL 72,

1-CBF B I3 B m B ZERT, PAEHEE, 305
%, 604r%%, 904r7%, PAZEMEMRETE 3097,
605315, 901%, 1207 &E2IT-72, £z,
M EFAERNCE Y% one shot TiR5 L7228 (B
B DB T, EYR5EHEHRS0TRIC
4 1-CBF 25 72 (Fig. 1).
5. M/NREEERGEE

I/MREEEFERIEIC I I/ MREE HBIRESR
& (BIO/DATA, PAP-3) #Hw/:. £EN%E
BREZBHL,3.8% 7T BEF )74 1no
AD T2 T T AT 4 v 72 v 2i221G % D
THFERL, - N ImiFm L CRELLES
10ml& L7z, 7T AT 4 v 7 REBE % FVT1,000
rpm, 10min 7 & ik T platelet rich plasma

(PRP) #757-4%, 3,000rpm, 15min T platelet

poor plasma (PPP) #7187z, ME*EHLH
1 BEfESEi81c C incubation L7z b RIEIZHEL
7z,

mAMRBEERYWE & L TADP 2z B,

0 - —
\ max. aggregating ratio

\\\w'//

100

1min

Fig. 2 Platelet aggregation curve

ADP (Sigma #t) 112mg % 4 F fr38 7K 10mlic 5%
L 2 X107*M D&M & L T0.5mI$>4E L TR
HETLTEBE, FERARERL 22 ADP 0. 1ml
% B AEKIOmICIERE L T200uM DiEH L L
7z. PRP, PPP %%0.45ml% D% test tube I
ANTH &, PRP 2200 M 0 ADP &0, 05ml
Nz (BBE204M), ZDEi#% PRP & PPP
DEDENRENENEL 2 BFESICERLE
TRECER L SEE AR 27872, BIERRII o ER
TEHliL 72 (Fig. 2).

B MEREN 726D FHRIER], TR
VEfE, MEPAZE60S 1, PAEMRE0SHEIZIT-»
7z, FRoBOBNCEWERSL- 28 (B
D &) TIIEPRE0FFBICLROEMZ 2,
6. H B

£, miTEE120541%0 1 -CBF flE %17~
721%, KCl 8gRiA10ml %2 KRR R E N IEAL
TERL 2. AEREERIC K =F L Fa
—7%FAL, BANEERRIR & YIRTRER L 7214,
150ecmNF 2 & 9 10% 7 # L= > 2,000ml THx%
PEREEL 2. £EREHELI% 7 40
iz 2 AMEEBEZEL, 5ofERORIEER %M
TR 2R L, PEREYIC A BR o) B
[EEROREEZBEL:. XX #BoHHEKCE
T2 EARBERORARIENE L 4 K (no
swelling | 1 mm3ki#, slight swelling | 3 mn3k
i, moderate swelling : 5 mm & {#, severe
swelling | 5mmbl b) 24T CEFMEL 72 (Fig.
3).
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7. WETEFEIRRET B B A RIER TN T FAEL EEBRET
HETFERIRETII t-BEIC & D 47V, Cochran- w7z,

Cox HRIC L 2WELHAE L 2. ZREDREK

B2 i3 Kruskal-Wallis REE 2 HV 72, 724

3

Fig. 3 Grading of macroscopic cerebral swelling 1:no swelling 2 : slight swelling 3@ moderate
swelling 4 : severe swelling

Table 1 Summary of mean arterial blood pressure (mmn Hg)

group A group B group C group D
Efé‘;fjj:ergical 126.0+14.3 129.3+17.4 141.3+13.9 116.7+18.3
iir?:glegji?rtl?n?sf:f;tion 67.0£15.3 120.8+20.1
flgumginaglitlier:istration 120.4+12.5 123.7+18.0
dings e reocal 134.9+16.2 124.8+20.2 138.6+22.3 192 6+19.8

ischemia

during recirculation 127.1+23.0 129.0+14.9 131.6+19.8 122511707
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1. mENZEAL

i Fig 1 D SEBR BT AT R

ERFOFHMENEALZ FBES & OEHE
& LT Table 1icRL 72, xRE (AR Tt
FHHRIE, KBV ARA, BOEFE, FHER
BRic & 2 FHMENHEENEEIIZD LN e h
-7z, OKY-1581HE M AT 1 Bl#H%52 (B ) Tit
EMBREBEHRICHRICFEHOEAMET L2 (p<
0.001). L2 L MENMK T3 £pF—8#% T, Fig.
4ITRT 18I0 & 5 I2HGRD 5 BicESeH»Ic
EEzRL, Fik5305%IC13%5FIOMEIC
Bl g7, LBEoOBMELRECE > TLE
Bhiz R o 7%eh - 72, OKY-16818#% 58 (D
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) CIINEREE & Rk ER P TSI A
Licdroiz,
1-CBF %1t

3BT 1 -CBF % &8 = & iz Table
2 ~ 5z L7, TR No. i sigmoid gyrus iZ

2.

B.P. (mmHg)

200: ‘
|

OKY 75mg/kg i.v.

(o]

5

10

30

35 min

Fig. 4 Typical blood pressure change in the
dog administered OKY-1581 75mg/kg i.

V.

Table 2 Summary of 1-CBF (ml/100 g /min) data in group A (control)

Dog Electrode Pre-

Post-occlusion

Post-recirculation

No. No. occlusion  ITME:  ghmin  Gomin  0min ¢ 30min  60min 9min 120min
iate diate

1 133.3  40.1 144 182 248 495 63.0 53.3 308 347

1 2 129.0 408 554  — 563 107.0 77.0 86.6 815 112.0
3 107.0 235 315 365 227 60.3 107.0 116.0 55.4  77.0

i 66.0  31.5 267 207 2.7 53.3 53.3 55.4 53.3  66.0

2 2 77.0 50 50 50 82 39.6 603 554 502 63.0
3 e 76 67 7.8 1.2 2.7 433 — 462 53.3

1 61.9 50 5.0 50 50 99.0 61.3 43.3 44.7  46.2

3 2 55.4 347 315 345 347 8.6 3.2 385 375  69.3
3 8.6 108 122 1.9 17.3 138.6 92.4 815 635  69.3

1 76.2  28.9 347 36.9 276 66.0 63.0 50.2 56.8  49.5

4 2 65.4 9.9 55 50 50 447 347 233 245 226
3 578 311 248 252 13.2 488  42.0 33.0 275  23.7

1 3.0 156 30.8 201 17.8 73.7  49.1 347 304  64.8

5 2 78.8 347 597 53.3 433 99.0 753 55.4 60.3  85.6
3 101.9 660 69.3 69.3 63.0 90.0 7.4 77.0 8.6  99.0

1 — — — — —_— — - — e pa—

6 2 56.3 50 53 50 50 9.0 753 69.3 5.7  66.0
3 60.3 114 167 167 153 103.4 84.5 55.0 459  68.6

1 88.8 50 203 116 12.8 72.2 347 294 319  32.2

7 2 124.9 308 312 257 262 92.4 394 347 408  55.0
3 100.5 365 347 328 347 67.3 453 43.0 46.2  57.8

8 2 549 533 267 161 17.8 417 46.8  99.0  63.0  47.8
7.8 311 305 2.2 2.7 369 385 762 60.3 49.1
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Table 3 Summary of 1-CBF (ml/100 g /min) data in group B (OKY-1581 75mg/kg)

OKY i v. Post-occlusion Post-recirculation
Dog Electrode Pre-

No. No. occlusion imme- . imme . . . imme- . . . .
diate 30min diate 30min  60min  90min diate 30min 60min 90min 120min

1 —_ p— — — — p— — — — J— p— —

9 2 83.5 92.4 51.3 34.7 277 315 31.5. 1070 34.7 385 554 47.8
3 107.0 95.0  69.3  20.4 13.9 5.3 6.0 660 60.3 40.8 53.3 60.3

1 P — — — - — p— — — — - —

10 2 63.0  63.0 44.7 231 12.2 17.8 5.0 66.0 — - - -

3 69.3 69.3 495 224 315 21.0 19.3 69.3 - - — -

1 31.5 39.6 31.5 5.0 13.3 5.0 5.0 30.8 24.3 20.7 25.7 47.8

11 2 36.5 47.8 30.1 5.0 5.0 5.0 5.0 57.8 24.3 25.7 30.1 42.0
3 57.8 69.3  60.3 5.0 5.0 5.0 5.0 57.8 30.1 34.6 34.6 42.0

1 64.2 66.0 53.3 16.1 14.3 19.3 18.1  103.4 42.5 35.2 37.5 34.7

12 2 92.4 77.0 60.8 13.9 15.1 12.5 15.9 141.4 43,9 29.1 31,5 30.8
3 99.0 77.0  51.3 5.0 5.0 5.0 5.0 133.3 99.0 91.2 73.7 73.7

1 30.4 8.0 21,5 2.3 11.9 6.2 5.0 60.3 20.8 9.4 24.8 -

13 2 43.3 69.3 19.3 10.3 7.6 6.2 6.2 8.6 38.5 48.5 3.5 38.5
3 29.5 24.5 22.7 11.2 10.3 16.1 8.4 47.8 13.9 17.2 20.6 17.5

1 154.0 133.3 130.8 49.5 43.6 377 33.0 8.5 68.6 510 61.3 55,0

14 2 113.6 111.8 115.5 49.5 40.3 31.4 24.9 66.0 57.3 42.5 49.5 41.0
3 87.7 81.5 92.4 30.0 26.5 26.2 22.7 47.8 47.8 60.3 34.7 32.2

1 49.5 58.7 55.4 16.1 14.4 14.4 14.4 34.7 33.0 36.7 40.5 34.7

15 2 87.7 73.7 84.5 19.5 11.7 7.3 17.5 49.5 40.8 45.0 34.7 30.4
3 74.5 76.2 72,9 231 381 295 295 8.6 72.2 8l.5 77.0 86.6

1 53.6 77.6 475 243 266 13,3 188 37.5 28.3 23.5 259 28.3

16 2 113.7 96.3 88.8 8.4 — 18.0 14.6 130.8 48.8 456 79.7 70.7
3 96.3 119.5 88.8 12,7 182 158 12.7 113.6 69.3 60.3 84.5 72.9

1 28.9 28.3 34.7 5.0 5.0 5.0 50 660 18.7 29.5 4.1 21.0

17 2 33.0 45.9 46.2 5.0 5.0 5.0 5.0 3.2 15.6 16.9 13.1 16.1
3 29.9 45.0 23.5 5.0 5.0 5.0 5.0 27.1 19.2 34.7 20.4 20.4

FALLD% No. 1 &L, LI'F coronal gyrus,
anterior sylvian gyrus ® & ? % £ £ 1 No.
2, No. 3: L7z ZHBIOWTEZDEED
B EN1-CBF # 8 LizE A, EOFC
BWILEELEZBDO U »12728, UTD
ST BBEENT N TCOBEOREME S KA MK
2+ LTC—LUT- 7. Fig. S5 iciz&HNT
~NTHEREIZBT 5 1 -CBF O FHENELE R
L, Fig. 6 TIRMEMES L UERYIRSHO 1 -
CBF #100% & L 72, % 1 -CBF O¥FAfEN %L
BRI

1) OKY-1581 75mg/kg one shot EEIZ L %
EFAZERTN 1 -CBF %At
Fig. 7ic OKY-1581#%5-/), #H5HE%, &5
30 ENER DEBD, /EHTE100% & L72%
1-CBF o %&{b% R L7z, OKY-15818 5B i
12 1 -CBF 23, 7, B4 Lz 2B bR
L7z#%, 30GBICRATICESL (p<0.002),
T TR EFI85.8% & % - 72,
2) indomethacin 4 mg/kg one shot &iEiC
& & MEHAZER N 1 -CBF nZfl
indomethacin 12344 2 R # Fig. 8 iz Fik
{27~ L 7. indomethacin #% 58 #1213 OKY-
158145 58§ & [F#kic 1 -CBF 3 —E &b %R
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Table 4 Summary of 1-CBF (ml/100 g /min) data in group C (OKY-1581 100xg/ke/min)
Post-occlusio Post-recirculati
Dog Electrode Pre- - Hsion ostrecireniation
No. No. occlusion dinte  30min  60min  90min date’ 30min  60min  90min 120min
1 — p— J— J— — p— — —_— pa— —
18 2 69.3 34.7 47.8 28.9 28.9 72.9 47.8 38.5 37.5 38.5
3 69.3 15.1 23.9 28.9 — - — — —_ —
1 86.6 46.2 46.2 39.6 38.5 99.0 77.0 77.0 57.8 57.8
19 2 66.0 5.0 6.0 11.6 8.1 92.4 34.7 23.9 22.4 13.9
3 92.4 5.0 5.0 5.0 5.0 69.3 34.7 55.4 40.8 20.1
1 38.5 5.0 5.0 25.7 24.3 107.0 51.3 - — —
20 2 63.2 5.0 5.0 5.0 5.0 86.6 48.5 — - -
3 52.8 5.0 5.0 5.0 5.0 63.0 11.6 e — —
1 —-— — p— J— — — — p— — —
21 2 57.8 5.0 5.0 10.8 12.8 56.3 61.9 36.5 — -
3 54.6 18.2 23.1 17.3 11.0 52.8 30.9 19.8 30.1 26.7
1 j— o — pa— — p— — — p— p—
22 2 100.4 36.5 34.7 24.3 20.4 198.0 86.6 81.5 72.9 72.9
3 110.0 69.3 55.4 55.4 4.7 105.0 63.6 71.4 63.0 63.0
1 115.5 37.1 71.4 69.3 60.3 94.9 101.9 86.6 78.8 66.0
23 2 77.0 37.9 50.2 43.3 42.0 48.8 55.9 47.5 53.3 54.1
3 _ _ _ _ _ _ _ _ _ _
1 88.8 5.0 5.0 5.0 5.0 138.6 86.6 49.1 34.7 27.7
24 2 86.6 5.0 5.0 5.0 5.0 266.9 147 .4 126.0 99.0 82.5
3 88.8 25.7 5.0 8.3 8.6 113.6 85.6 115.5 81.8 72.9
1 87.7 30.8 28.9 24.3 23.5 115.5 42.8 58.2 57.8 60.3
25 2 94.9 5.0 5.0 5.0 5.0 101.9 60.3 69.3 69.3 49.5
3 69.3 5.0 5.0 5.0 5.0 99.0 34.7 41.5 46.2 34.7
1 99.0 24.3 14.7 5.0 5.0 103.4 121.6 59.2 49.5 48.8
26 2 121.6 41.5 34.7 34.7 29.7 150.7 69.3 72.2 75.3 72.9
3 83.5 8.7 6.5 6.5 8.1 44 .4 31.2 31.2 32.7 34.7

o7z, Lo L, 1-CBF ZE (b b0 %
12 OKY-1581# 56 ic bk L BEIC/NE o 12
(p<0.05). 72 indomethacin & 530523
BEORWAERL (p<0.002), FHTRSFHD
88.1% L%~ 17z,
3) MBEICET L M, ABES JUHER
%z & % 1-CBF %1t
1 EFBAZERT79.9+5.8m1/100 g /min T - 72
F#1-CBF i3, MZEEH%25.443.6m1/1008/
min &#70%HEL L, BAERIZIT—E0kE D
bl DEMAEZEERLATEERTS L,

BEHIZ1-CBF {272.4%+6.2ml/100 g /min &3
VIRAERTEICIE L 72, Z DB 1 -CBF i3#Es
L, mATER909#121349.5+3 .5ml/100 g /min
(#740% 54} & postischemic hypoperfusion
2Rl
4) Mg 1 -CBF x4 2 i 50
-z
OKY-158152 A7 1 M55 (B ) o mEH
223041 5 & 1904, indomethacin B AT 1
mie5a (D) ONERAEERICEWT, &t
BEAMCELEREN1-CBF #RL1:
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Table 5 Summary of 1-CBF (ml/100 g /min) data in group D (indomethacin 4mg/kg)

Indomethacin iv.

Post-occlusion

Post-recirculation

Dog Electrode Pre- - - -

No. No. occlusion MME  gp ., MMM ghmin 60min 90min % 30min  60min  90min 120min
diate diate diate

1 49.5 47.8 375 27.7 20.5 327 30.1 46.2 29.7 43.3 52.5  63.0
27 2 57.8 51.3 396 14.4 18.2 21.2 26.7 3.1 37.3 32.7 357 36.5
3 55.4 475 297 50 27.1 27.0 40.8 49.5 40.8 55.4 60.3  70.7
2.0 34.7 31.2 204 224 21.3 204 423 37.5 41.0 495 51.3
28 2 79.7 648 53.3 109 6.5 7.3 8.7 99.0 630 660 729 77,0
3 60.3 63.0 60.3 19.8 19.3 22.4 22.4 108.3 51.3 69.3 86.6 72.9
1 99.0 108.3 99.0 50 89 50 5.0 91.2 554 101.9 63.0 70.0
29 2 115.5  130.8 106.6 11.6 50 50 50 99.0 8.6 88.8 69.3 949
3 119.5 119.5 99.0 14.0 14.4 8.9 11.2 99.6 106.7 111.8 106.6 75.3
1 33.0 38.5 33.0 — 50 50 50 — 554 39.4 40.8 46.2
30 2 73.7 67.9 66.0 47.8 47.8 385 39.2 —  66.6 72.2 76.2 86.6
3 47.8 433 413 50 50 50 19.0 43.3 347 42.8 47.8 55.4
1 61.3 55.4 51.7 31.1 51.7 50.2 40.8 45.9 55.4 517 59.7 62.0
3 2 52.1 433 462 9.5 42,0 39.6 33.5 37.7 40.1 49.5 495  59.2
3 51.3 50.2  39.8 139 33.0 32.7 30.0 30.1 36.5 42.5 46.2  49.5
55.4 57.8  55.4 8.0 11.4 14.0 17.5 34.7 28.2 29.4 32,5 347
32 2 56.8 4.0 383 53 85 7.2 161 76.2 48.5 49.9 475  46.5
3 138.6  115.5 106.6 5.0 5.0 32.4 20.1 133.3 68.6 58.2 108.3 81.5
1 57.8 69.3 630 50 50 50 50 — - - — -
33 2 83.5 97.6 61.8 23.6 5.0 50 50 133.3 135.9 135.9 108.3 101.9
3 63.6 68.6 815 50 50 50 5.0 110.0 94.9 110.0 113.6 103.4
l p— — pa— — —-~ — w— — — — — —-—
34 2 64.2 79.7 64.2 365 33.0 309 28.9 53.3 37.9 32.2 33.0 33.5
3 54.6 5.0 46.2 18.5 12.8 16.5 14.6 40.1 365 34.7 30.1 26.2
1 110.0 8.5 110.0 193 28.9 269 34.7 1155 87.7 90.0 76.2 101.9
35 2 77.0 60.3 86.6 30.5 27.7 30.8 248 8.5 8.6 856 63.0 92.4
3 94.9 88.8 924 158 11.9 8.9 13.1 936 856 67.9 46.2  69.3

(Eiz p<0.05, p<0.02, H'i U p<0.05).

5) mATER#" 1 -CBF ioi¥ 2 Bk 5
)71

M,, A.BBZEr: 1-CBF iz, E#pik58 (B,
C, DEO) IcBVTHEHE (AB) LVETTS
Em %R 72 (Fig. 5, 6). OKY-1581#%#ki%
5 (CB it I3 mTHEEER 1 -CBF
13103.6+10.9ml/100 g /min & Z DEENMEF
ZER{ES81.5+4.4ml/100 g /min iZH LEAL 2 2
hyperemia %7~ L, D 3L NTLHEEC
B 1-CBFETH - 72 (p<0.05), L&»L, &
DETRATERBEORMZEEE EI21-CBF
A LR, miTER204 TIXFAERIED

55.7%cF T T L7-. OKY-1581 8 f #f 1 E#
53 (B#) Ti2m/THRES® hyperemia i3
B Th - 7255, WATER305# L Y hypoper-
fusion 7#*F#E L 72, —7, indomethacin & 1157
1E#BE5E O chwit, RiTEEREE
@ 1-CBF (271.61+6.7ml/100 g /min & = 8
DFAZERESS.2+6.7ml/100 g /min i HTHEL,

hyperemia # 8B 7% » 72, & & I4THEEIZ0
SHEUMELAEEL 1-CBF DET %2449, B
D MITHRR305 %, 6051, 12080%B LU C&
DMATER205%9 1 -CBF & L H&ic il
T&H -7z (JRiz p<0.02, p<0.002, p<0.005,
p<0.001, p<0.002).
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Fig. 5 Time course of the mean 1-CBF values

@® group A (control) O:group B
(OKY -1581 75mg/kg) M :group C
(OKY-1581 100ug/ke/min) (1 : group D
(indomethacin 4mg/kg)

3. M/MREERENZEAL

M /SR BE % I 5E T & 722558 @) data #
Table 6 I27R L 72, FMBRIEIZZBETHE L
HEP| % )5 5 & ADP20uM 12545 5 5 Kk
EHTFIAEI60.713.8% Th - 7277, FMKIC
1346.2+4 5% L BEEICIET L 72 (p<0.001).
FHIRERDOBERNELFLEL L 722 2 DL
#oBERNE(L (A Y%aggregation) % Fig. 9
{27R L 72, indomethacin 512 & - CTHEEERH
BRIET L 7227 (p<0.05), OKY-15813% 5 5
OB, mATEEIC L > CIEERICEER
NEbIZ RSN d o1z,
4. B AR

Table 7 ICBMIERNIZE % 4 BRFEICHT T&
B 0mEEETR LT, HETEEICIE 4 BB
SRR BEEREO LN o7z, kB, il
B LR BB A - 72,
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CBF(%)
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120 4

100 4 <\ 1 /%
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801 l\l
N
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control 0 30 O 30 60 90 O 30 60 90 120 min
t M1,A2 clip—t

OKY 75markg
OKY 100pg/kg/min

)
INDOMETHACIN 4mg/kg

Fig. 6 Time course of the mean %1-CBF val-
ues @ : group A (control) O : group B
(OKY -1581 75mg/kg) M :group C
(OKY-1581 100ug/kg/min) [ : group D
(indomethacin 4mg/kg)

% %

1. EBAEIIONT

1) B miESsEEIZ DWW T

A#%B91C focal cerebral ischemia # B84 2
FHi#E: & LT, transorbital approach i2 & 2 —1il
FRIMENIRASIAER (M,) DEAZEH IR, i, KR,
ZERBATHCLNTE 239, ZnkEkid
BiRED & b TAL T SN FETH,
BHERICIEL TV 5, AFLRT Bk
PEBERKICBVTL, BEIECLHIDR
BEIZHL V& I TW A7, REZ L) Bl
BucREZE N, LA L, KEEEIRICHB VTS
BlMATEE A FE L TV 5 7253 M i & (CBF)
DRI FAERNS0%IC & & F N7, g mixET
WE L TIIER L LFEEDRM & SN T
538 HEHEPISLICINOHELREEE, M,
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CBF(%)
200 =«
150 o
100 s
50 4
o L LJ .
control 0 30 min
4
OKY 75mg/kg

Fig. 7 Effects of OKY-1581 75mg/kg i. v. on
CBF

lohn 2 TRIRAMBIAREEEE (A.) % L EIRRICH
EtsIrick), SLREEORMN % HEE
Bz EicERI L2, Tibb, MiFAENA
Tl d - & L RO anterior sylvian gyrus
128 T CBF DEAI#50% TH - 1207, A,
BAZEZ L 5 Z &I & D#709%9 CBF Digidh*
Bonf RT3, 22 TE XYL focal
cerebral ischemia N E 7L & L€, 4 ONER
THLZNH L WHEERAWE,
2) BYIR5HEIZOWT

B i 35 X O mATE R O RIS IRENEIC KU
F prostaglandin (PG) -thromboxane (TX) %

(77 % P ERBEY OB52RETLH
T, 4EOER T OKY-1581 L indometh-
acin 0 2EEOEWER V. T7X% P&y
& cyclooxygenase # /L T# % 7 PG-TX %

BH =3

CBF(%)

200 +

150 +

100 +

50 4

control 0 30 min

t
INDOMETHACIN 4mg/kg

Fig. 8 Effects of indomethacin 4mg/kg i. v. on
CBF

DRBEYTEEREINZBRIZ DTS

DB R ENTE N, ZOREEL
OKY-15811 & U indomethacin # YER SR %
Fig. 10ic7RL /2. pyridine FH#{KTH 5 OKY
~1581I3 BB TN e TXA B REBROWE
ERZ2RELTE N2, TXABEEEICL 2%
EBOBEESLTFH~DICHITBEEINLTY
52049-48) LRINEBR T3 Z DBERAEHHTE
ENOE AT WTILICHERT L%
A~ HEYCT5mg/kg & v 9 A E1ER S »—B
TITh » 72, o—ETiiRndE L 0 ITE
FE#ErzBL T TXA,DEE®BET 5725100
pg/kg/min THEEEHS & L 72, —7, indometh-
acin |+ ¥ £ 89 % cyclooxygenase [ ZE#| T &
N 2027, SROEE L RV 29 s i Fii 5.0
A EATh 57, 5 EdFurlowE & U
Hallenbeck**"*™Mz # |© 4 mg/kg & L 7=,
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Table 6 Summary of maximum platelet aggregating ratio{%) data in 25 dogs
Dog before surgical after surgical 30min after OKY occlusion recirculation

No. procedure procedure or indomethacin 60min 60min
4 58 90 57 74
group A 5 50 42 48 43
(control) 6 45 59 42 56
8 48 46 45 46
12 48 37 35 28 25
group B 14 31 21 18 18 19
(OKY 75mg/ke) 15 39 22 22 12 1
17 87 29 55 46 42
19 76 66 60 47
20 86 47 69 74
21 35 28 22 18
group C 22 58 20 27 25
(OKY 100ug/ke/min) 23 67 42 38 29
24 52 36 33 32
25 80 78 60 77
26 82 53 31 24
27 58 28 8 4 7
28 51 35 15 8 14
29 65 61 23 20 30
D 30 100 70 67 38 40
(indomi}?;lgn 4mg/kg) 3 68 67 16 3 4
32 91 100 33 21 18
33 59 26 12 28 15
34 31 24 32 37 22
35 52 28 19 34 39
mean {1 =25) 60.7+3.8 46.2+4.5

3) B LREREREICDWT

BAn e (1-CBF) @lEicikEzZ)T
Sy 2ENERGW, COFEIEBLDRE%FE
BRI S CHITE T RO b N B FlEE2F L
T, HEHELNEBHFLITETHLIEL
0, EBROBEODOREICVOSCAVLNTY
5052 KR AN, BARFHICDOWTR
Pasztor 559, BF} 552, 1A% Lo
oE TYTAAEE Lz, KETFABRAZELE
o) arterial recirculation NE8IF40W 2 5 1
SECERTES L AN THE YD, FHIIKE
A 2R AAZ 118 1 4 & BRSO L 7227429 two min-
utes clearance #3212k - T1-CBF 281 L
7z, BAIEICEL CKZRERELEERICRATS

%, F s & AREREEIR S CEMT 1-CBF
BEN L THBEE L LLWZ EHBETRINT
v 6 53)54).

4) M/MREEERRIEIC DWW T

/gt EgeRiEH & LT Borm®™ iz » T
BRINELEE»L AR NTE), &
L ZOFERBEWE, IMRGEERYE X
LTADP, 77 %\ &, 27—, thrombin
BB, ELLCHVLNTS ADP &
E % A 725558 185 s R ik
DWTIIEBLA D B AT, KzBnWTiE7 =
S Eemm10miy ¥ 1 mifRED PRP Ly fFshi
iz, 1~ 2 BofilE T b FHMEis TR ik
?%%%57)55)’C~§§Fm L f‘:.
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2. EBERICOWT

AR (= & 0 BRSARE & ) SEA IR E
DR S NI BT 3 2 L i3, Bazan®V o 7
v+ OWFIRIC & 2B, FHE L, FEELDD
gerbil MEASABIREAZEIC L 2B ET/MUCE
WTHREZN TV B, WTHOERIZBWTY,
BHETRIFER D P TL T 7 % F BB EHR
ThHholebn), BLIZEESL, FEEL2NE
BTI3, nRBRALITEI ik omL
SR TR R W 20, XD BT I % ko
BORBIH»BETHL I EHNRENTWS, Ml
REFEBENT 7% FrBO—8» 513, BE
INBFENTFETIC cyclooxygenase NIER
iz & N — B prostaglandin (PG) - thrombox-
ane(TX) ZRORBEDHERE NS, Gaudet 5

|
o4 \1*;|
-204 l (
l\ —_—

-40
L4 Y L] ¥
after OKY or ccclusion recirculation
surgical indomethacin 68min 60min
procedure 30min
Fig. 9 Time course of the mean maximum

platelet aggregating ratio values @ :
group A (control) O : group B (OKY-
1581 75mg/kg) M group C (OKY-1581
100¢g/kg/min) (J ! group D (indometh-
acin 4mg/kg)

HOE

N—HENEEODMN 1z Lk 3 &, gerbil DFRAIKRIE
BhAREAZEIC & % complete cerebral ischemia T
Rz 3B PGs 3N L Ze v, MEHE
Biic & Y PGD,, PGE,, PGF:ed & F TXA, D
RBEWTH 5 TXB,DBRE A WNA A 5N,
Z #1513 indomethacin DRI S CIHRTELICH
flanizevy, Fh, —RESIIRAZEC &
% incomplete ischemia Tix, EERHMEHI L
i eh R i HIC PG AR S
LHREANT S, —F, BMEFDERKAIC B
WL B 72l 4R Hic PGE,, PGF,. TXB,
7 EHHEINT B 2 £ A Carasso 5%, Wolfe 559,
KBELNTENBEINTWS, INHEME
& M FRER I - THINT 5 PG-TX RACH
EHDOFTYH, &N biT TXA, & PGLOBMIER
ANBIIRE VL VDILT 2, Ei /MR
THEAKIN B TXA, » BNk E 58 INES &
Aoz, nEFEAEMIETEAR R NS PGL,

Table 7 Grading of macroscopic cerebral swell-

ing in 35 dogs
group A group B groupC  group D
no swelling 7 5 3 5
slight swelling 0 2 3 3
moderate swelling 1 1 3 1
severe swelling 0 1 0 0

arachidonic acid

lipoxygenase / J cyclooxygenase | ¢= indomethacin

lipoxygenase products PGG,

!

‘ PGH,
/ l \ = OKY-1581
PGL, PGD; TXA,
l PGE.
|
6-keto-PGF a PGF,& TXB,

Fig. 10 Schema of transformations of ara-
chidonic acid PG : prostaglandin TX :
thromboxane < : inhibition



B 2 1 > SE BR AN AT 72 923

IR IRILRIER 2 0, WHEN T >
ZiZ & % vascular tonus NREEFELEE I N
T35 KEFGRIC BIT 2 2 Bl R Mt 0F
FEBETVCBWTI, BEEE® 2ERIcH-
- TEL W 1-CBF DETHERH LN 2
MmFET DRBUC TXA, DBE§ 2 gk h%
ZHid, 22T SRNER TR TXA,
ERBEREEA TH 5 OKY -158121-29 )
cyclooxygenase [ % #| ¢ & % indometha-
cin®? & FwnC, Bl s L Ol RER% K
BREBICRIIT PG-TX M S+ BEL.

%3, OKY-1581 75mg/kgBHiEIC & D —BHED
nETEEZRLEY, ZHZizegnsEn
vascular tonus O —FRFH L ET & § & 0h 7% [
BERLTHE, vascular tonus HFEIC TXA,
HEEL T3 0D, BEDRETIIMS 2
7 feed back BEL ML TH % 5 < PGLOEE
LI AN D Z L CEESRVG RN EEZ S
L5, 7, OKY-1581# 5 &% 1 -CBF (2358
fric & DB, AL, B3 &3 4%(be
RL72h5, TR~ OEFREETICED
1% tonus DELY EHETH LI L E#RTLD
EB b s, OKY-1581# 5305 il MIEH
SaifEcmLzic bbb s, 1-CBF 3#114%
WA L7z, ZoF - L CPG endoperoxide
(PGG,, PGH,) & oo PGs =& BHRE S
N7z N30 75 X% F o EH 5 lipoxygenase #
AL T leukotriene 7% &' eicosanoids # E£T
BRANMBLEN, FNLLBEOHMRELLT
CBF #i@r L7z &L &L b 5755, ST TN
Thb.

—7%, indomethacin #5542 & - T&F Mk
WCEILEEL D2 % CBF 5§52 ki
HEENBEICRLNG FERIZBENTY,
BENDBICIIMENEEZ AL L 1-
CBF (3 ¥F##912% 4 L 72, £72, indomethacin
IZ ix hypercapnea i X %2 CBF# i (CO,
response) Z#MHIT AERASH Y, Zhiin®
B£T0) cyclooxygenase BAEIC L 2 Z & 2TRBEL
Twp™m,

M,, A, D EIFEEAZEIC & 5 1 -CBF DA I3F
¥168.2%TH N, ZHFETHT0%D 1 -CBF »
WOPEBLENIETHEHNRED E L —&L

72. Gaudet %299, Shohami &795R{T & 9 I
focal incomplete cerebral ischemia Tl
Bz b PG-TX £AKHHEITLES b, ARER
TRINZEHSiIEMSND 1 -CBF 2216345
BRENZEIIFL Ty, M, AEKFOR
mifgid, EYHRERCBWINERE (AR &
N HRVIET T 5 & vy HED AL Lz, OKY
-1581RTMEE (B &) 0 M EARINGHE LU
9041, indomethacin #5-# (D &) H %
EEHICBWTABICHLAEEICE N 1-CBF
#7275, %1-CBF iz B #0AZEIS %
NAHISABLARELRLTEY, RELFD
1-CBF (tt§ 2 Ripi SR BII D bk
EzLhb,

ZhucxtlL, mATER#%. 1 -CBF 3R Yk 5
kN3 EFIMBMmEINT. 0z &3
897 2% 5 MATEEEE O PG-TX RNEESKNRE
#EZNLIZk B CBF AO#EBHKE EHIRL
TWdEE->TENTHAS ), OKY -1581 4%
B8 (C ) Ic BT fTEB#%M8 5 4% hypere-
mia 526 5 17z 5%, D B Tld hyperemia (34
L % #* - 7z, postischemic hyperemia @ R&X &
L TiZ lactoacidosis i & % vasoparalysis &
BRINTELPT, REBROER» LT
vasoparalysis 7213 Tld %  vasoactive PG B
S5 HEE L £ 2 HLiLb, postischemic hyperemia
NEFIZ DOV Hossmann 57%}3 brain elec-
trical activity ®RENVNEEHTHB &L,
Osburn 6™ L HREL LD EEZ T Bh, —F
T2 Heiss &8, Mchedlishvili &899 & 5 (2 Big
FEZEOEETCHLEEZHELHY, v
FIHMEN TR WD s - T TXA,D
BEH # FHZE L postischemic hyperemia # B
THZENERDITLEETRITIUS 5%\,

A B BT postischemic hypoperfusion #¢
b & 1, ATEEI04 1£ICIZPAZERTEO#40%
7)1 -CBF ?igidss 12, 213 Nemoto 559,
Levy 5390#550% 7 CBF Dbz eT
LH|EICIEV, Furlow 549, Hallenbeck 549,
Boulu %81, indomethacin N Ema# 5-1C &
N postischemic hypoperfusion #58F 2 iz &
WELTEY), FEBRLINLOBREIFT
BLDTH -1z, DI & IF postischemic
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hypoperfusion iz PG-TX ZAHEHHEE »
RERLTED, &0 bl TXA,OEE EZ 5
N5, BRI A& MmN 8 ~ 10514 mATHEBY
2T, TXA, B ZMER 2 LITER S &
%Lt D5 L, postischemic hypoperfusion #
WEL2BZEREL TS, L2rL, —FT
Moufarrij &3 f5 D —i kBB AREFAZE 4 B
it ATERIC BT, TXA, SR EEEE =R
DR G RIREENORE S 2L LABAEEL
EBNT B, RERNEEFEIZ Moufarrij &ic
v L T, OKY-1581i% postischemic hy-
poperfusion % {s L A1 ¥ BHENICH - 72,
Moufarrij 413 TXAEARNEEIZ LY leu-
kotriene Z M) lipoxygenase & /N B4 HHEE
MO EARSTET 5 Z & H i RA 0 22
TEDTR LW LEEL TS, LL, in-
domethacin #* hypoperfusion % & L 72 &%
BokER»ZEIC AND &, PG endoperoxide
(PGG,, PGH,) B 2N b HLEAREND Z
DA PGs DYERDBRIA L D BECTII LW
LEEINSG,
2C, PG-TX R EENEAIZT T <

M/ MEEEEIC DB E 52 T b, IMEREME
i MR RIE S MBI EAEL B2 &
Gilroy &%, Barnhart & %%, Dougherty &2
I NHEINTBY, BPWERIC L HMEBMIC
BT L EBEDOHERITREIN T B0 i/
MOSRESR I BIC B > B HAET 2
DA T, TXA e ot & ) & & UHE
B pZ&izd - TE hypoperfusion (ZBi& L
TWBWREESH 5. M/MRORIEIC L L %
Vs in vitro TOM/MREEEFBIZIET 35 L NH
s % TR, 40303 CIc BRIE L E L7z
AKRIZ in vitro TORGEAET L T 5728
EHEL T3, FERICBWT, FMEREC
&0 MR EREAS B EICET L2 b /MR
DEEIFEILICE 2N EBEEE RS, LAL, M
Bills & CIRER% o L/ MREREENELIE
Bl ol 272, EBREEL Z2BEOAIR
MMRTR2»EY) CIIEYWREDOFEIC L H
EEORECIIFERERES LN h 72,
nZ kLY, 0KY-1581#% £ & % postischemic
hypoperfusion D& IIAIZENREISH - T

HoE

ELTOLNTREWEEZ LB,

B %o mATERIC & D EA4RENS PG-
TX R EY»RIBIREIBICRE L EE S
ZTCWBI L ARERTHIEIN., TXA A/
FEZEz & N hyperemia 2" HE#®E 15 K, #h
{2 #% ¢ hypoperfusion »#t: L AH@E N/, =
nicxtL, PG-TX ReknE AR 2BET L
LIz &0, hyperemia #4142 &% < hypoper-
fusion b LICEI N2, b OFERIL,
BRI BT AR ), TXA,NANEREHE
T340 PG-TX Rethn A% HET S
ENHRAMEREL T b5, ZNHEEYR
L BRE R CIRBRENBRICHE U2 &
IXRITH Y, SHOME»YPEEINDL LA
Th b,

%

MERERY K-3558 % A v, transorbital approach
iz & ) oK BI AR LSS (M) B & URTk
R BhAR B (A,) # PAZE LBt % fERR L 72,
ORI 20M L L, nITHERM 2R Tn
], Mk BRAYIC Al Bk B ) 1 -CBF & Sa##Ak ML
DIMREEEREZRIEL, WMIERORE L RE
L7, % 4B, STRRWL IS5
TREE (AR Lz, 95 BE) i3
Ry TXA,ARBEEARITH 5 OKY-1581% @ M
1 BRERTIC 75me/keBHEL 72, Bl 9 TR (C B
(213 OKY-1581% /R M BA%A & FIF$I2100ug/ ke/
min THEHELZ, 52N IIE (DB
Tid cyclooxygenase BLRZ #| T % % indometh-
acin # i 1 BERIRTIC 4 me/keBEdEL 72, 1-
CBF D#IEIZARFEZ )T 7> RiElc LN, /)
MREEEEENRIEIZ ADP BEE CERERIC LT
272,

1. OKY-1581 75mg/kgtk 5= & 1 —@tke
EHMENMETHFEL 24, HEHD S bicEk
R BEEE7R L 72, OKY-1581 100ug/ke/min
B L indomethacin 4 mg/kgft5ic k- Tids
BHOEREEL 24 - 72,

2. OKY-1581 75mg/kg#5-i2 & 0, B
1 -CBF (338, 7F, Wb e e RS % RL
72 hf, 0FBICIEFEFICEL L.

3 . indomethacin 4 mg/kg#¥ 5z & - T30
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%2 1-CBF 3AEICES L 7=,

4. ABTIIM, A,0REBAZEIZEN 1-
CBF [289570% 34 L, PAZEFIZIT—E DRI A<
vre, mATHERMIC LY 1 -CBF (21312 EaTE
ICEL 721, BU#H40%i4 L, postischemic
hypoperfusion #7=~L 72,

5. BEMmA o 1 -CBF 23ty 2 Xk 50
B DT 12,

6 . MITERED 1 -CBF 3E&WikEI12 LY
KE S HEBENI:, C BT 547 hyperemia
R 54, ZHUSH { hypoperfusion i3ir L
A& I N/, DE T3 hyperemia % 447,
hypoperfusion L B b icEE N7z,

7. BRI L) MR SRR T L 72
A, BRI, MATHEIC & > TRB»RoN
%7 - 7z, indomethacin #5-12 & - T ADP Iz
L ERMEENFFICETL 2.

8. WHRAS % MfEIRNDIZEIC IZIRKMIRENE

X

BTERRD Lo 12,

LEnkERLY, BMELEKENOOITERIZL Y
£EREN S PG-TX RAMBED» BIEIREN R
ICRELUHEL2E52 TWD I EHHERINL,
1 B % hypoperfusion * WE3 ¢ 5726
213 TXA,DERMARAEL ) & PG-TX %
EERNDELCREBET 23 ) »EHATHLIL
AR S L7z,

WERDLLICEHEA, BBRELHEELBOL 12
BT, B ILRFEREENRTER BREIRY L ICE
FRIZ D & EEEIRE 2 W 1272 W B ER R
MENABARERHIFICE R L LT, 5K
BB LB S, 85 S v B B MRS,
FEH—5EE, BABER 23 LOHEE MR
Wl LE T, oI/ BESTERRSH AT
Fio k) OKY-1581 2828t L TvlatZnizZ & &4F
swrL T,
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Experimental study of cerebral ischemia in dogs
— Effect of inhibition of cyclooxygenase and thromboxaneA,
synthetase on cerebral blood flow —

Akihiko YAMANAKA

Department of Neurological Surgery,

Okayama University Medical School,
Okayama 700, Japan

(Director : Prof. A. Nishimoto)

The left middle cerebral artery and the common trunk of the anterior cerebral artery were
simultaneously occluded via a transorbital approach in 35 degs. Local cerebral blood flow
(1-CBF) and platelet aggregability were measured during 2 hours of arterial occlusion followed
by 2 hours of recirculation. The animals were divided into four groups according to drug
administration. Eight dogs were control animals. Nine dogs received OKY-1581, a selective
thromboxane A, synthetase inhibitor 75mg/kg intravenously 1 hour before cerebral ischemia.
In another 9 dogs, OKY-1581 was infused intravenously at a rate of 100xg/kg/min during the
ischemia and recirculation periods. The remaining 9 dogs received indomethacin, a selective
cyclooxygenase inhibitor 4mg/kg intravenously 1 hour before occlusion of the vessels. Both
OKY-1581 75mg/kg and indemethacin 4mg/kg resulted in a slight reduction in mean 1-CBF
before ischemia. In contrel animals, mean 1-CBF decreased by 70% following clipping of the
arteries. By releasing the clips, mean 1-CBF was restored to near the pre-occlusion level,
followed by another decrease (postischemic hypoperfusion). In animals which received OKY-
1581 100xg/kg/min, hyperemia was apparent in the immediate post-recirculation period,
followed by aggravation of hypoperfusion. In animals which received indomethacin 4mg/kg,
neither hyperemia nor hypoperfusion was demonstrated through recirculation period.
Changes in platelet aggregability induced by ADP was not observed by cerebral ischemia and
restoration of circulation. The platelet aggregability was reduced only by surgical procedures
and by administration of indomethacin.

These results suggest that the postischemic recirculation is strongly influenced by ara-
chidonic acid degradation products, such as thromboxane A, and other cyclooxygenase
products. It seems that the inhibition of eyclooxygenase is more beneficial than that of
thrombexane A, synthetase, in the protection of hypoperfusion after recirculation of cerebral
blood flow.



