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Abstract - U88999E, 7- [4- (4,4 difluorobenzhydryl) piperazino -1- methyl ] -4- isopropyl -2-
methoxy -2,4,6- cycloheptatrien -1- one hydrochloride, is a recently - developed tropolone deriva-
tive which inhibits lipid peroxidation and calcium entry. The effects of US88999E on basilar artery
tone were examined in two model systems: 1) an in vitro preparation of arterial rings which mea-
sures isometric tension and, 2) an in vivo model of cerebral vasospasm measuring arterial diameter.
U88999E elicited a dose - dependent relaxation of preconstricted arterial rings maintained in vitro.
Ring preparations were preconstricted with elevated potassium ( KCl; 40 mmol/L ), uridine triphos-
phate ( UTP; 102 mol/L); or endothelin - 1 ( ET-1; 10°® mol/L) ; US8999E reversed these
constrictions across a concentration range of 10® to 10 mol/L. The potency of US8999E

for relaxing preconstricted vessels was slightly less than that observed for flunarizine or Key words .

diltiazem. A dose - dependent, relaxing effect of US8999E on KCI - induced contractions ¢ Calcium antagonist
was observed in the presence of caleium concentrations ranging from 0.03 to 20 mmol/L. ¢ Cerebral vasospasm
Intravenous injections of US8999E inhibited vasospasm of basilar arteries following sub- ¢ Lipid peroxidation
arachnoid hemorrhage in a dose - dependent manner. Animals receiving intraperitoneal in- * Rabbit

jections of UB8999E also exhibited a tendency for reduced vasospasm; however, this » Subarachnoid
effect did not achieve statistical significance. These findings suggest that U88999E may hemorrhage

be useful in the prevention of cerebral vasospasm following subarachnoid hemorrhage. * US8999E
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HRICANTHH I LERBL TV D, TOHEICLS
EROTBEEEEO VL 2P OFERIZE > THHs
TwapWE, SKFERIEEEBBR{LOREHNCTH 5H21-
aminosteroid ( tirilazad mesylate ) 13 EEHFOWB 2 v
FWD @ b T HIMLO € 7V TR E 245 % #4052
ZEPHON TS, ZROOFERIIL VBT IEER
BRALDBER OMFE LR L T 5%, USSY9IE , 7-[4-
(4,4 difluorobenzhydryl ) piperazino-1-methyl ] -4-
isopropyl -2- methoxy -2,4,6 cycloheptatrien - 1- one,
hydrochloride (¥ #& ¥ BA% & N /- tropolone 5 EARTHE
EERLEEER /S, 20OEH I tirilazad mesylate
LOHWHT, BTNV F I I VIEM LA VD A
PEH £ A L Tv % (M. Kunihara, unpublished results,
Upjohn Laboratories, Tsukuba, Japan) . 4~ DA %8 13 i
ECEIIR DRI & < b IR ML o0 fi 0 65 865 o0 B AR 1k
TOLREEAEDPO L OIfTb R,

2, MRBLUFE

1 )BXEEEIARY > 7 % BV 7= in vitro IC8 1 B3R DHAIE

1KE2.9553.6 kg D FHE New Zealand white rabbit
#H\vs, ketamine (40 mg/kg) & xylazine (8 mg/kg) DK
W% LRI 2 ATV RBRENIR X 0 BLAE S 72,
BEBRZFT-EIRWEMOBL, 7 LT 2E
( mmol/L : NaCl 120; KCI 4.5; MgSOs 1.0; NaHCOs 27..0;
KH:POs 1.0; CaClz 2.5; and dextrose 10.0) (237 & L 7z
M FIBEH OB ICE V72, TEREDIR % SEBERE T (KB
L, 3mOEIOERY v 7LD LI 4 D0 segment
W28 5 726

HEADHIRY) v 7% 2 KOLBDOAF Y LA AF—
HoBICTREL, I0mD sV 7RABTHIZSNIZT
T2 AEDOHIZAN, 95%0:& 5 % CODIRAH A Tl
AL T pH 2740567 . 50OMICRE L2, SREDHE
¥ Grass FT. 03 forcedisplacement transducer ( Grass
Instrument, Co., Quincy, Massachusetts ) & Soltec 3418
chart recorder ( Soltec Corp., San Fernando, California )
AV TR L 2o MEFRHE Y GH1 129077 H37C
COPERERIC L, B IETRT 2400 mgllBRE L 720 &4
DOEEPBEYLIWHEN 2B LTSI L EHRT S
&, T THHI240 mmol/L KCL I THUERHER L, 2D
BEEZ ZEROEL, WERRIET RA7:012, BkE
40 mmol/L KCI, 10 mol/L uridine 5’ - triphosphate

(UTP ) ¥ 721210°® mol/L endothelin-1( ET-1) {2 TN
Sz, PR LE L7zth, HERCHBELES 2010
U88999E (10° 2 5107 mol/L) % BREMIZHE G L 726
EA DRED USSIIIE %5 HKE, Bk RS A
R L - 720 HERR L 7B, ROBEOERZHG L
7oo TOEBRORBFEICIE 10 mol/L papaverine % %5
L, USS999E IX Lo CTH LN L M#E NI IX, 10*
mol/L papaverine (2 X » TH S W 2R KMBRIC O H 2
FRIZTHER LT,

RFEW V> 7 LFEPLHITH 5 flunarizine, verapamil,
nifedipine, diltiazem & nicardipine @ Wl £ X & %
U88999E & IHRIZHN~7z, FMECENAR % 40 mmol/L KCI
2CUHE S8, IUHEDSRE L 2%, flunarizine (10°-10°
mol/L), verapamil {10-10"° mol/L), nifedipine (10°-10"
mol/L) , diltiazem (10®-10° mol/L) ¥ 72 {¥ nicardipine
(107-10°® mol/L) % RREM IS5 L, HEEHE 58
770 TOFEEBEOTFZIZIFZ10™ mol/L papaverine 3% 5 L.
BANT Y AFERFNIC X THES N8R 10
mol/L papaverine I & o THES M- RKMER GO H S
FITTRR LI,

EREE S ) ATEWC K AU xS A USS99IE @
1L, 0.03%> 520 mmol/L DCaCl, DHIEF I~
CHODEBRTIE, ANVT I LOLBERS DIz L
T XD O IT HEPES ( N- 2 -hydroxyethylpiperazi
ne-N'- 2 -ethanesulfonic acid ) ¥&# % IV T,100% O:lZ
THA L 720 BIRY >~ 27120.5 mmol/L EGTA ( ethylen-
eglycol-bis ( 8 -—aminoethylether ) -N,N'-tetraacetic acid )
% &t Ca®*-free HEPES ¥ IC105M B &, RiC K*
- rich (60 mmol/L), Ca**~ free HEPES & #12205- R 5 »
776 T USS999E % %5 L & WWIREET CaCl: D HE
RIS AR %155 7-%120.03%* 5 20 mmol/L @ CaCl; % &
R IZH G L7z, BRI % 15 7. HEPES ##I12 T
L BRE L, 303 EEEIRE R o o, DB, 3 X107
F 721 1X10° mol/L @ US8999E OHEKE T TR DE
B&AT o 720 {H L, US8999E i CaCl. # % 5-BHI6T 5
155ETC N2 720

Flunarizine, verapamil, nifedipine, diltiazem, nicardipi-

ne, endothelin - 1, uridine 5 '- triphosphate, EGTA, HE-

-
[WSN.

PES & papaverine & Sigma Chemical Co. ( St. Louis,
Missouri, USA ) KD AF L7, ThE5DEHDIFE A
CREBRKIC TR CTFRAOBB AR L, <7
X AR B RS 812 0.1ml LT & L7



Nifedipine (102 mol/L) & flunarizine {10 mol/L) {Z 4] &
W295% Ty J —VIZHRL, ERLTHRELE, o
DEFZG BT X AEHND I L TREHFTOL
Y-V OREEREIROISUTICES XL ST L 1,
U88999E & Upjohn Laboratories - Tsukuba, Japan &
DR L CTEV 72,

KB OEEBRIX ERLOMWLK 7 L 7T AEF THr o 72,
HEPES Bl 2 W7 EBR T, 7 L 7 A|F D27
mmol/L NaHCOs & 1.0 mmol/L KH:PO: ® {8 1 1210
mmol/L HEPES % fH] L 7z, Ca’* - free HEPES i iz
HEPES i & b CaCl:  Br v THER L 725 K '~ rich,
Ca®*- free HEPES ##{13 Ca?'- free HEPES ¥l & %€
WAl & % % & 512 NaCl %3 5 L, KCl 4560 mmol/L
KCl LB EIER L7z, 2 VT AHMER L INLDE
i NaOH 12 C37COFC pH #7 4B L THSH
Wiz,

2 )SAH EDREENRZEDRIE

EBREMOEM B L OHE

KE3.1% 53.7kg T TO120L D K FME New Zealand
white rabbit % #/ES 129 A S 13D 9 B4 7=
(Table 1 ), Control i SAH D2 WERE LI F L L
7zo AL 8FETIE SAH 2 BB L. 48FFHIZ ICHER BT
L7z SAH #ZLLFOU L TH B, a) untreated i

SAH 7°% 1), FHIPSG % Z1F T2\, b) USSY99E
DEBENES 22T -HE 2850, 1.0 mg/kg ( Low
IP # ; n=11) > L 123.0 mg/kg ( High IP # : n=10) % #
G L 720 USS999E DREMEPIH 513 SAH 1EHL O 12858
A BAsG L. 12BERIIE I G 8T 6 MoH5 2175 72, o
BRI S Z 2 >0 3 ) — Xi2431F 72, “Series 17
120.3 mg/kg ( Low IV- 1 # ; n=13), 1.0 mg/kg ( Med IV -
18, n=11) ¥ 72123.0 mg/kg ( High IV - 1 B ; n=10) ®
U88999E % SAH TERK® 8 BFRIRTICHR SR L. S
I AR 8 MOBG %17 5 72, BIBLG LEREE D
3053 BTI24T o 720 “ Series 2”7 131.0 mg/kg ( Med IV - 2
fE,n=9)%722133.0 mg/kg (High IV - 2% ;n=10)®
UBB999E % SAH 1R 8 Befai i3k 5B L. 8B
MBI EEH 7 B 05 %247 - 72, S REREED
8 BFEIRTICAT o 720 & TORGITH VT, UBSYIE X
5 % glucose VR IZIAME L, FEARIIZEX L T4 T TR
FL7,

T OB ICx L ketamine (40 mg/kg) & xylazine
(8mg/kg) DIRAMMOFE AT G 1Z CTRREE L 278, K&
M#§% L . pancuronium bromide % control #i2130.3 mg
kg A0 8 BEIZ120.03 mg/ kg BHHR FIFES- L < A% =
¥, Harvard rodent respirator ( Model 683, Harvard
Apparatus Co., South Natick, Massachusetts. USA ) T A
THRSEz, B4 OEYOHRLHEIREHERL, BE
M % $RELL 72 Control BEEDOEIY i3, BIRILE % ##4:

Table 1
Design of Groups
Group Description
Control Controls without SAH?
Untreated SAH without treatment

Intraperitoneal Injection

SAH and intraperitoneal administration of U88999E every 12 hours,

starting 12 hours prior to induction of SAH, for a total of six doses

Low iP
High IP
Intravenous Injection - 1

Low dose (1.0 mg/kg)
High dose (3.0 mg/kg)
SAH and intravenous administration of US8999E every 8 hours,

starting 8 hours prior to induction of SAH, for a total of eight doses

Low IV-1

Med IV-1

High IV-1
Intravenous Injection - 2

Low dose (0.3 mg/kg)
Medium dose (1.0 mg/kg)
High dose (3.0 mg/kg)
SAH and intravenous administration of U88399E every 8 hours,

starting 8 hours prior to induction of SAH, for a total of seven doses

Med IV - 2
High IV - 2

Medium dose (1.0 mg/kg)
High dose (3.0 mg/kg)

# SAH, subarachnoid hemorrhage.



BJICE= % — L., BRILAY 24 F % blood gas analyzer
( Model 278, Ciba - Corning Diagnostics Corp., Medfield,
Massa-chusetts ) (2 TEHAICHEIE L 7z, BIIRIL pO: &
pCO: DAEFHJIRREICHERE S N TV B 2 L 2D D 1214,
Control OB » EFRBEE L 720 M0 8HEOEWIC I
FE R 12 23~ gauge butterfly needle % K& FESLIZIF A
Ly HLEBRE DRI L2~ Y2 MATH R W
5wl HFIM % 108 LL E 217 THEA L SAH 2/ER L
720 2O, BN THREMEICMBEAEE 5 X9 2155
B DTN & T T2, B BRMNRASEI L 72 s
TALHEL T L USRI L ARICKEL. 7 —
VIR L7ze TOEETIE SAH #/E L7z H % Day 0
L7z,

P

LB OB LEREE 1T 720 SAH 9 Day
2 IZHTR & FRRIC B R BEREE L. KEPRETICA
T% L. pancuronium bromide (0.3 mg/kg) D FEARAHE
B TR & 8 7z, BIRIUE % 5T 5 720 LHLEH
BIRZHHEL. COBIRY 1 v ¥ ZHEREBL CUE
5 VAT 2= — (CEE L BRI A 2 S &I L
BIRMLA @ pO: & pCO: AYAEMPHPFIZ 2L L 9 ITAT
MEOG % ST L 720 BRBE T TIR S DT X — & — A 72
Szt WHEEG, TLCH =2 L EELSCEE
L7z, ZOEBCHELCEHKL, TAREKRE 2 7~
T L7 Bl X#EE37TCO T T pH #7. 4127 L 72300
@ Hanks' balanced salt solution ( HBSS, Sigma Chemical
Co., St. Louis, Missouri ) CUMERE R E RO L 729,
500 mé @ 1 % paraformaldehyde &1.5% glutaraldehyde
fixative % % & HBSS (37CF T pH 7.4) % ¥ & ¥ EE
U7oo BBV THTRIZT mmHg OFE T - 72,
FEER, iU L, FLEZBRDOA > -FaROHIZ
AN, AT T—BBEFELZ, TE2% GETMmE%:
ET5L0CRMESTHEE T L2EWIE 2 O TARE
ROFLOBEN L7,

U

EEk, MEBIRE EEERCHE L, EAM1/30E
T2 mOEE I - - MEEREER L7, 20m
ZHEA % 0.1 mol/L phosphate buffer 2 T Bi% L.
EETT 1M1 % osmium tetroxide % & 0.1 mol/L
phosphate buffer (pH 7.4) 2 TE® L, % L T phos-

phate buffer THE®E L 72 B 1T ethylalcohol solu-
tions & propylene oxide 2 CHLAK L 720 ZAR % prop-
ylene oxide & Epon 812 embedding medium O &5 D
FIZAN—BEW7. ¥ H, ##E100% Epon 812 K
ICEHE N, ABEEME60CH T THEA S ¥/, BEBRE
Reichert Ultracut E ultramicrotome # AV T0.5m @
BEaicgn, A94 Fo bic®EY, £ L TRERK
toluidine blue THst L 72, '

mEEOFE
FZLAOHMEIVESNMERALVERICS 20
7 g v % B, IBAS Image” Analysis System ( Carl
Zeiss Inc., Oberkochen, Germany ) % iV TILER * ME
L7z MEANOEERIIHNHEERDO M OR S & TR
ko THENAEHOBERLVEM L, £520t
7y avizdl, COMEE 3ET T2, #RE £
B BIAR O E A X150 O EDOPIME L LTHM L7z,

3 R AR

SEREDMNEDFEETIET— %13 mean * standard
error of the mean ( SEM ) TF/R L7z, Cal'- free B
D USBIIIE 12 & o THE S 7= 5k SIS o A & U Hh
W ORET SR Z analysis of variance ( ANOVA ) @
general linear models % Vv THT 5 72, ICx (50% O HE
YER %51 &8 2 3 3ARRED) T AEFUCHRR L D EH L7z,

MEFROWEEE Tt 7 — ¥ i3 mean + standard
error of the mean (SEM ) T /R L., analysis of
variance ( ANOVA ) o, £EILE &£ L T Tukey's
test AV /o, MRS R 5, KE & TFHEIRE OED
FFAM 1 IR 2 analysis of variance ( ANOVA ) {2 THEAT
L7zo P OfEA0.05 KM OBICHEHZNE ST TH D L)
B L 72,

3. & R

1 )YIXEENERY > 7 # W = invitro I8 13T B3 ZERRS
BE

KCl, UTP % 7-i3 ET- 1 12 X B 1244 % U8S999E
DR ER

U88999E (10® mol/L #* & 10° mol/L) i 40 mmol/L
KCl, 10 mol/L UTP £ 7-13 108 mol/LET- 112X A



F FREBIIR O NGHE 1 L CHEREE O MRIER 2R
L7 (Fig. 1 ). USB99IE I X 5 HiE/E M ® ICofE X %
h#Fh1.8 X 107 mol/L(KC1), 3.7 X 107 mol/L (UTP),
Z1LT4.2 X 10" mol/L(ET-1)TH 72,

40 mmol/L KCI = & A UG 20} 35 USK999E & {tFEA
VT ZEEUH O siRE R
40 mmol/L KCl {2 & % BREEBIAR O IHE 1233 5 USS999E

[ o 401;1mol/L KCl (n=11)
B . 10'8m01/L UTP (n=11)
] 2 A 10 molL ET-1 (n=8)
g_ 20 |
«~
-9
% 40 - 4
g
Y
>
—
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Fig. 1 Effect of U8S8999E on 40 mmol/L KCI, 10 mol/L UTP
and 108 mol/L ET- 1

basilar artery. The relaxation effect of US8999E was

induced contraction of rabbit

measured as described in the text. Data are expressed
as a percentage of the relaxation induced by 10* mol/L

papaverine. Vertical bars indicate mean %+ standard

errors of the mean. The number of experiments is indi-

cated in parentheses.

ERHE VT AERURI OGRVER O &G %
Fig. 21TR L7ze NI AFEEHHIO ICfER T Eh
flunarizine (9.6 X 10® mol/L) , verapamil (4.5 X 107
mol/L) , nifedipine (5.3 X 10° mol/L), diltiazem (9.6 X
10® mol/L) # L T nicardipine (8.2 X 107 mol/L) T
o7 USSOI9E DICsfE 121.87 X107 mol/L TH U,
= OfEIE flunarizine ® diltiazem X ¥ (3 A O4EH 1250
YERAEEVC L ZRLT WA,

KClZ & AU 1CxT$ % USS999E DA {EM @ # v ¥
v WMETEIC DWW T

K*- rich (60 mmol/L), Ca?*~ free HEPES & 22053
EassL2WMEERKRY ~27i2,0.03 mmol/L % 520
mmol/L @ CaCl: % RFEM T L ERAE 0 PUHE A

Fig.

O US8Y999E (n=11)

0 A —a—g—0O

@ \\ ® Flunarizine (n=6)

5 Q\ T Nifedipine (n=4)

s 204

E‘ l m Verapamil (n=4)

g L ADiltiazem (n=8)

40 u
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.O

-] I

2 %0

=1

X A

100- ; . \, \H : .
wh w1 1wt 1w w10

Concentration (mol/L)

Effects of U88999E and various calcium antagonists on
40 mmol/L KCl-induced contraction of rabbit basilar
artery. The inhibitory effects of U88999E and various
calcium antagonists were measured as described in the
text. Data are expressed as a percentage of the relaxa-
tion induced by 104 mol/L papaverine. Vertical bars in-
dicate mean = standard errors of the mean. The number

of experiments is indicated in parentheses.
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Contractile Force (g)
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Fig. 3 Effect of USSI99E on 0.03 to 20 mmol/L CaClz-induced
contraction in K * -rich, Ca?* -free HEPES solution in
control and U88999E incubated rings of rabbit basilar
artery. Contractile force (g) was induced by CaClz in con-
trol (circles) and 3 X 107 mol/L (squares) or 1 X 106
mol/L (triangles) US8999E incubated rings as described
in the text. Vertical bars indicate mean Tt standard
errors of the mean. The number of experiments is indi-

cated in parentheses.



ot (Fig. 3), USBY99E (3 X107 mol/L & 1 X
10 mol/L ) i CaClz 12 & % Ui % F B KA ICHE L
720 ZORRTIHEFMICEE TH o 72 (ANOVA, P<L
0.0001)

2 )SAH # O NE BRI D RAITE

U88999E DFHEYIRE & BYIRIL & A S B3R

Table 2 IZ EREEROEHOBWIC BT 5 AR HE
B R L7z, RE L BRI A 2 5 &R TAEE R
EEBh o, PHBIREMIC DT High IV- 1 3
& High IV- 2 BTk control # & untreated Bf I H~A
BIET LT (P<0.05; Table 2 ). EFERB 2T
hemiparesis % &) % & L 72 B i3 FE&5E TS BLILSE &

w7,

SAH & U88999E D EEIRR -3 H%hE | BvEsE
ERE TR, JE o ILE A FERED R E B o B B 55 12 81
BEN/- DL SAH 2B L 72 B/ 110PLrh85LCd -
72(77.3%), &Iz HA B L, SAH 25K L 78D
PEEIIR (S A S EEOIM 2 LTz, L,
untreated &F (SAH @ &) O RS ENIR i3 EE O NE DR
EAEMEAROFHZEIRE 2 L T v 2, USSY9SE
DG & Z T B OREBIIRIE S 5w 5 EEOIHE &
PR D W AR %R L 72 (Table 3). 1P B O BEEIIR ©
BB L EEH I PERIGE & WEEROBIRF R 72,
Low IV- 1 B XL T BRE O & k% 8o 72
A5, High IV- 1 BORIESZEKRDS R, EEEEY

Table 2
Summary of Physiological Parameters®
Group® n  Body Weight MABP° pH PCO: PO2
(kg) {mmHg) (mmHg) {(mmHg)
Control 10 3.42+0.05 88.6+3.1 7.50%0.01 41.3%0.6 115.1% 8.3
Untreated 1 3.3910.05 89.6+2.4 7.491+0.02 39.4%1.0 122.9% 5.2
Low IP 1 3.51%0.04 75.51%5.1 7.47%£0.01 39.7%0.8 124.3%x 6.7
High IP 10 3.56%0.03 82.5%+3.7 7.48+0. 01 39.4+0.8 126.4x 4.0
Low IV-1 13 3.41%0.05 84.51+2.6 7.46=0.01 41,4%0.8 125.7%x 5.7
Med IV-1 1 3.42+0.05 76.9%3.1 7.4620. 01 40.1%0.7 125.0x 3.4
High V-1 10 3.4410.04 55.4%3.9¢ 7.46=%0. 01 41.0%0.8 134.6x11.2
Med IV-2 9 3.341+0.02 82.3%2.2 7.51%0.02 40.9%£0.8 130.3% 4.1
High IV-2 10 3.39%0.03 62.513.6° 7.47X0.01 41.1%0.8 118.9% 5.1
a Data are expressed as mean®=SEM.
b See Table 1 for a definition of each group.
¢ MABP, mean arterial blood pressure.
d P<0. 05, compared with the control or untreated groups.
Table 3
Morphometric Values of Rabbit Basilar Artery
Group® n Diameter® Reduction®
(pm) (%)
Control 10 654123
Untreated 1 348+21 47
Low IP " 392+35 40
High IP 10 410139 37
Low IV -1 13 411130 37
Med IV -1 1" 440122 33
High IV -1 10 506128 23
Med IV -2 9 498+49¢ 24
High IV - 2 10 510+38¢ 22

a See Table 1 for a definition of each group.

b Data are expressed as mean=SEM.
c¢ Data are expressed as the percentage of reduction of the control values.
d P<0. 05, compared with the untreated group.



BLTw/, IV-2 BOREEIIRIGBEEOIEL R L 72
SOYWH 572, 1L AEOETIRIEEL TH 1 PG
RO WAK % TR % % o 725 control FED BN O B KB
TRTRIFEERO T, AEEREERLEL Cvuld o
720

SAH % ORKEIIR © #5512 x5 3 % USS999E D &h# !
=dior ke

EHOMEEROFHE R Table 31278 L7z, SAH
AT o & T OB TIX control BEICHNERIZ/DEL
% o5 Tz, Control B BKIEENIR O I EZF L6654 £
23 pm TdH o7z, Untreated B ( SAHO &) TidBiESE)
MR O ER247% OFE/N (348421 pm ) /R L7, USRIYIE
DOBEERIES % 5217 7B o BB IR 134 20 1 DU 155
oz, Low IP BETI240% OUUHE (392£35 pm ) %,
High IP 3£ Ti337% O IUHE (410439 pm ) /R L7, L
LML, IO DOFHIE untreated B 12X L THEET
HHCHERERRE D o7,

—7J7. UB8999E DR A5 % ¥ 728 Tid SAH
O RREBIR O PR DAZRE LB Cd - 72 (Table 3), =
DFIFIETIRED USSIIIE I GHETEHTH V| High
IV- 1 %, Med IV- 2 B & High IV- 2 B CREEIFWAE

700 - * p<0.05
El
3 600
|
<
v-
= 500
&
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5 400
£
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300 -
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Fig. 4 Diameters of basilar artery for the control, untreated,
and intravenous administration groups in the mor-
phometric study. The diameters of basilar artery were
measured as described in the text. The abbreviations of
the groups are indicated as described in the table 1 .
Vertical bars indicate mean X standard errors of the
mean. % , P < 0.05 as compared with the untreated

group.

EE2BO(P<0.05; Fig. 4), Med 1V- 2 T3 F
EHIRIE & B EDIR O EAR IS AHRIBE4R 1L 72 A o 72 A%, High
IV-1 & High IV- 2 BTl E B IZME QR WEN O ME
BROEFEE/D S EMIZH - 72,

4, =

SAH % OB M & 8 O MR & ¥ ZRREO KL%

TWh, BE 7Y — 7 V7V & EE R L L8 M %
BELFEL2BRICH A Z Lk, BOEBHEO X 7 =X
LAICEELRBREZ R L TCWABAEEERLTWALY
B, FEFLOEFHTIE, < DETMEOBERIE, ~E
FavyBRESRLT 7% FrBOBLWRELAERIC
o TSN DBER 7 ) -9 VW VERIBIC K 5T, 4
RHCBRRILIERE T 5 & LTwa?, 2o
WL OPOEBRMBHIICK - THFENL TV D, TIHE
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