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mEDNHE, ¥ 7% b b IE PR OISR
CBWTRFEGHIRAN Ca { 4> BELR
HEE-> TV LI LIIBAHNEE L > T 5,
ERHoOWEER, T7F>, I OEE
Hick-Tb263n, 2oEibicizs 4+
v BRHOBRIL LB T, T BE{LIZMmIEN
DCaA A IKETHIEFALPICENTY
%, 9% 1> IWHEARICE VTR, 1o Ca-
spike iz & B Ca £ A > DWATL +A U UHKES
REIEHLIEHNTESL Cal AV BEVFELN
3726, WA Ca £ A > B EFRAL T
b, TNPNBRED—DDERICL D LEZ
LT 5,
EEGREICBTR, RN Caf 4 BE
2105~10""M £ ENTH D, 107°M Tid R,
1075~10"°M TiFPFEREEE 2 B & v 5. VHIlE
WCaq+ iEFERATHE (10°MLLL),
Ca #A4EH TH 5 calmodulin 27iFELE 1,
Ik IFLrBgHExF—FNL 5 —D2NEH
(5 FE#125,000) L DA DI LIS E
0, IXUoBHExF—EOEEREFLLE
n, Zhic k- T3 B (5 FE#H20,000)
iz ATP KigOEBIEBINTI ALV BH#n
BRI B, ZoBBRicE-T, TI7F
Y I OMEER, ThebHETFREN
gD b 725 3N 505 ZOBERICUELH
Fap Ca 4 A, £ & LCHENEN &£ Y Ca chan-
nel B> CTHRALTL B CaA A icKFLT
w3, —F, #EAN Ca A 4 ik, BRI
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a> §) 7, sarcoplasmic reticulum 2B D
AFENT, MEBARELL0'M LTI 21U,
calmodulin i3 Ca 4 A > 28 L, FiEkEs %
0, TALCBEOBBILIEEL, BRBERT
FRILZ kL), nEEEFLIZL3INS
tEZbNTn5, 2

st Ca 4 A > DHEAT LR L LTL B
1£ 2 9% channel ¥/ 5, potential dependent
channels, receptor operated channels 2% 2 &
nTwad, ¥z bE L LT potential depen-
dent channels #* & ? Ca 4 A Y HAZHZ 52
Lick N, znEHEMRLRBET L0, (8K
F& L TEBHROPEERBCINL TANLN
T & 72 £%8% Ca antagonist (Ca channel block-
er) Thb,

—%, 7 BETHMBICHEET 250 EEE
DEBFBFITHASRHTH 505, OEFEHHE
FaRo Ca £ 4 > DBy BEEL T3 LOBE
3N, 9Ca 4 Ao influx 282 2/FRE %
HT 5 {24 Ca antagonist )5k i B84
13T BIEBRADIEREIRA L RO T B, N2
s eETFTHOSCAERBRICFET 5 8EDE
icd-T, BEFEHHEEBRI~DCaf 4> D
influx %13 Lo & 95 MBI -l f E g
HEHRBICES L T 5% 5id, Ca antagonist
2 & - Th M EEED TR 7 v LIAERA TR &
Ezons, N HENERE % BV, organ
bath DF TETh#L72 in vitro NDEERIZB T,
fEa NHPEIC & DIEEL 22 BREI R s L T,
Ca antagonist i3 3R 3¢ 2 ERLH 5 L DFER
PELNT WD, N2W3AC, antagonist DI
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Fiord 2RI, SERSHENES NI
T BEM & IZITECIRE TRED S 51,
EFNULDOIRERI»BHLNELLENTE
D, BaEREOFH LT L nESHEOERL
LI BN EBbns, L Lads, Ca
antagonist I ZEENMFDIRICEDC ME
TEAERDH Y, Lizd'-T, k&2 RmEN
WRHEDZLNTE, ROKL2EME 55
BEPICOWTIIEMTH N, BERGHE2RAAS
243, invivo 3 8D+ REYLETH B
EEZLbNS, UENE 5 2BAELD, £ Ca
antagonist DERERIGH DO TEEMEIC D &, HAEHY
loRRETL 72,

R B F &

EEERIL, RNZONERICHHIND, F—
i3, Ca BiIKIORABEICHT 25F, £
LT Ca ###? rCBF it 28 %2> b o
—NEE L ESER L Ic T TRETL 72, &
BRizi, BUE ({KE3.0~3.5kg) Rz,

9, BOTSEOERFELVBRNE, =
NUCidESRN 7 TETHL2/ERT 2 LWEHH
N, DENOFNETIT-72, ¥, ketamine hydroch-
loride (20me/kg) RHIEIC L 2HREF T2 T, EX
REMBFHEECEBECERZBEAEL, &Y
1225G NDIESE AW THRESEEXEFRIC &
NBEA3m] IR 72, DEICKRBEMRE D~
Vo THNEERER L L S By CERIL 2
7 ml #FWML, 2% 3 ml & KER~E
AL, EBRW 7 E=ETHOLZEXLZ. B0
BhARI 4 ml i3 FRICHREL 72BN 2 ml LR
fiL, ICHEEFPTIMMEL 2. =
BAWIY, BOFBEHCHMESRZELL 2
B BEIcEALCE N M W-EMELT &R
ety WAL ST =2 LY A

Ca BHHEI OB EF R RITTHECOWT,
R DB N EL SR I I B EOEL # HIE
F5Z Lk DRET L 72 BE BB ORI,
Bk FET/ 2ETFHO2/ERLTLD 3 H
H (7285[H4%) I B U* ketamine hydrochloride
(20me/ke) HiEIC & 2 & FHRErE T, REWN
1&&F % 17v>, succinyl choline chloride (1 ~ 2
mg/kg) I T Bk L, PaCO, 530~ 50mmHg ic

A

5 &) RERIR AT - 22, HANEMBMFN
HEEEEICERZ MBI CEEL, FMTHEHE
WEEE A TSR 2 EPURESaNE2H
¥4 % transclival approach = £ 1, W&o
BiFicEL, TEIC 7 £E4 8 UM ez
BIUBEBRZZESE L, 22T, hton
HHRREAR * MEERYFTFEIEBEICEA
L, BESRS & UF0OPRICE L v M8
PREIY, InenESEETLE L 2,
Ca EHRIOBMM BRI RITTHEIC OWT,
HoiLHRBBIRMICEEL (W2 V22y
27— N2.0ml DEBREEKICHRL Tz
£ Ca HWB & H 2 20 TEAL, $HA
FEPRSEI(C IR D fHF 72 Nikon FE i TR EEBIAR %
ERECHEEL, NEEELERELR =
DI 2 Y e — LB I E B K NES)
BR& 20 RBcEor L, BB 8aEs s hagl
2, WEEOELE, BELATF—2F4F
TANLEBTOD s J—CTAT Y =i
BLT MEBROERZAEL, HERITL,
ENECEB TR,

Bk miEE (fCBF) oflisEl, ZHL 25
BOPRE (EREE) 1< ERE nFHEH
FTN=— VNG A TDEer—(WN—101MT
BF) 2BEIREEIT T3 ~5mnBRITHA
L, =207 5 2&TIT-7%, BEEE
i3, MT ##F+t %! Shincorder (CTE—202) #%
Bw, FT7N=—FNF A7 —F AR
? rCBF ##aic RIEaesk L 2. FEREC KR
BRI V—2x9 A7 —%3# AL T Pressure
monitor Sp-1405 (Gould # %) % v TERM
E%EHRIE L rCBF & [k iiskl 7. 246
iR 2F v AN L a—— (VP-6541A,
National #3) % B> 72, £%80> Ca antagonist
ZRLE2 0cc DEBREIKICERL TEE, X
FEAERANICEEBL TEWR V229 —L 0#
24T TCHSESL, MEFEALFN1~14
mmHg, 15~ 34mmHg, 35~50mmHg 2L 72
LEREYNEALPIEL, BYEARLLEA
%305 b 72 - TEIIRE & rCBF % EHa0ic 5
EL7,

AERICBWT, 2> b o—AfLdELE
DB E TR OB N FREET L FE L trans-
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clival approach CREEIIk % ZH L, MR
BABRORL Y IcEBREKRESH L, BALEH
T rCBF (EIIREZBRICHIEL 7230 TH
3, Bpofbi, MOESERLIFLFERT
1To 72,

AEER THBMHET L 72 Ca antagonist 13,
Nifedipine, Nicardipine, Verapamil, Cinnar-
izin, Diltiazem @ 5T TH ), T bNEY
PEBRBHEFELLEWEIICOCTHEELR
LDOEEW,

REBRRER

1. Ca #HFREHONELES)

29, 2> bo—)VBR L i E RN T
5 Ca BAHOMEIZE 2 5B OTE LD
Tal, avbe—nENI L, 6 BN
Bl 2 EREAKBRENOFHEIRAE (DITHEE
v9 )i, 146.6x15.9mmHg TH "N, F/z, B
MESETT VRN S bI0EIC BT 5 LFER,
129.3+15.9mmHg T 1, BHTEEL T2,
Control i mERBEHFOIOEL 1 ~14
mmHg (UTF, “T(BE” (slight) £v9)F
B85 8, 15mmHg~34mmHg (LIF,

“BE’ (mild) L)) THRIELEER, 35
mmHg~50mmHg (LL'F, “®h%E” (moderate)

#1 HCaRBtimoWCLBRIcRTIBEF» 2
w— B, TEROBMLERERETH S, NI,

BEROPIHETRE.
FHBRE OmHg~14m Hy 15 Hg~34m Hg 358 He~50m Hg
ETR "B (silight) "B (mikl) "B (moderate)

Nifedipine ~ 0.00075:0.00013(N=2) 0.0021:+0.0020(N=2} 0.00%020.0082(N=4)
0.0081 £0.0010 (N=3) 0.00340.005(N=1) 0.007620.0046(N=8)

Nicardipine  0.0013 +0.0011 (N=3) 0.0036+0.0018(N=3) 0.015 £0.01 (N=6)
0.007 +0.004 (N=3) 0.000 +0.0087(N=11} 0.037 £0.000 (N=11}

Verapamil 0030 0.021 (N=5) 0.12 £0.10 (N=8) 0.19 £0.042 (N=4)
0.084 £0.05 (N=3) 020 2015 (N=17 0.37 £0.2 (N=7)

Cinnarizie 0.1  #0.15 (N=3) 05 #0.21 (N=3) LI9 +032 (N=3)
0.5 +0.10 (N=3) 060 20.30 (N=15) 0.76 0.18 (N=2)

Diltiazem 0048 £0.047 (N=3) 0.03% (N=1) 0.0 N=1)
0.054 2004 (N=3) 0070 £0.055 (N=11) 0.0 +0.046 (N=4)
18 avie-ul wg/ke
T6 GhTwER

&) THREEIBREREPR1ICRL..

Control o THRES N RLABTHEE
Bhic k& BB 5 2 72013 Nifedipine Th 1,
HicgL KB 2 UEL Lzni2 Cinnarizine TH
> 72,

B FBERNF T, KSR TOEEERIC
284 B 3 1-0i%, Control B+ [ L Nifedipine
TH 0, BLXKBEEL 203 Cinnarizine Th
o7z, MERCNTLIHENKREVLNL DN
T4 % &, Nifedipine, Nicardipine, Diltizem,
Verapamil, Cinnarizine ®JE & % 1, Control #
TOIREEZELERLTH- T,

T, EETHRSEL B L TA5 & Nicar-
dipine, Verapamil, Diltiazem N =% Tii\¥
nLBnESEREN P OENET 2726 F
DL N BRERBELBEE LR, Thbb,
BENEET % 47253 0iz, Nicardipine % B
W RIEAIT LR SER 0 F 1 FH 34,
Verapamil & /358 F#167%, Diltiazem %
BAWiBEaFHT% S WiRERE UEE L2,

& = A%, Nifedipine, Cinnarizine Ti, “&E"
mEET % b 725 78Tt Control BN H 4
BTHEIAE WY, “PEE NEETHETI
BRR D=8 (30 i i ke € T LB I B
TEN LB CREIFKEDP 12, Thbb,
Nifedipine Tlt 2 > } v — V#N83.5% T,
Cinnarizine Tl364% N5 B CHEENMEE
ThRsil,

MANEBRICBWTH—BEIChEMET T
5k, MEFHSFHOLECETRELTLZ
OMmMEL e ERT A 3R,

2. CaRAA o ERICNT 2R

& Ca EHRRS B OMEBRNER* Al
EL7%Z, CaFHfloBRsiioEErHEL L,
£2 2BENENENDFHEEZ%BTHL, 215
Lz, avba—naBicBnwCy, RmEs
BloBWwTh, MEIELL v, 38R
ENELEELTEESR T, Wl 2 Ca it
B REBIRENEILE RS L o2, hE
EUEomMETESL 2L TRECHEL T,
BIRNRE L 2BEIi3, REBIROILES R
HENTW3, 2> b u— BT, Nicardipine
b EBCINEIEER /L, D& Cin-
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sNifedioine Q.04 ne/kg
aNicardipine 0.07 me/sg
~Verapamil Q.4 eg/kg
40 =Cinnarizing 1.0 re/e
»Ditiazem 0.04re/ke

PSS }L

4
3
1)

HIOBYNS

X1 CafsHloBESHRSCs 2T
#EM@ME 0L, BLEX%TRLR, IF
N $E3kIE, Nicardipine T& b KX <, Ver-
apamil. Nifedipine T L/ Eh -7, L L,
OB TLIRERSRH LT,

50 oNifedining 0.04 se/xe
40 oNicardicine 0.07 re/kg
sVerapamil 0.4 se/kg
30 xCinnarizing 1.0 ne/ke
*Ditiazem Q.04 m,/xe
20
10
fo] 0.4’—
%

oy B
HNBYNG
OWUIS i&l

®2 BmESHEEC BT 3 Ca B ORESR
BN
Nifedipine i2 > T 6 %DIEEES A & HU2HT,
Verapamil, Diltiazem CTizv> i1 EIbITR
Birotz, #ERIT, a3V o—NELE
LTs5.

narizine, Diltiazem & % %, Nifedipine i3%d
P oo, ZOBLELRSRIE, BIRPRRS
%2 ~100TRAELD, 30FLIMICEERT B
—BUYDNETH -7z, F72, BRI EEHERC
¥+ T2, Nifedipine 7% {&\VHRIEA %2 T
L 72 %%, Nicardipine, Cinnarizine & &, %%
DRaELTH D, Fked3040LIN & ERH T
Hotz, 3 b v— 0 Tl3 Nicardipine, il
e WEEEE T2 Nifedipine 2%, #1F0 Ca ##
Fig 5442 45 & ) BEBIFOEMICEWT,
B A B SRVEF A5 - 72,
3. CA antgonist 7 rCBF i 51 5%h%

v be— BB ERERC BT Cat
HiRISRA% 5159 rCBF &b BEL 1.

AN

Effects of Nicardipine on BP and rCBF
in Cats with Vasospasm
g - 003mg/kg

®3 CafEims s L z8o rCBF %l
LB, miENm, PRI —AMNN, T
BUEEKISETH), ZnIBFBHLNL,
FNIEETH MEHIET L 2-B 5T rCBF
ETIRBH TV,

WENOEMIZ L - T, MERLALDELL
HAHLNLWE D wBeiciz, rCBF L £ < &b
A b h -7z, B L 5 mETEIZ50
mmHg LIRIC & ¥edizd% BTk 2 & { WET
M2, FOREICL)IBRMCHTITARL,
ZDONTNOBRBOEESI-BWTEH rCBF I3 E
i, —i@teigm, HEEho=>57n/,¢5—
YERRLE, ERG LR, LEMETL T,
rCBF #*& { BbL % - 72 b o, —i@iEEm &
i3, MENMET & & &ic rCBF & kic ¥
L2443~ 340 THRERDEE TETLLZ LA,
FEMEEmE 3, EPRESNEETE LIS
rCBF #3202 L _kic bz » TEDEE
BHELI-boL L, —@EoBmezRLZD
%7 1CBF » B 5R/infE L N BV L DTh,
rCBF »—@t— 7 2R L2 L old—& MR
L7 AINNFESIBWILLENETE &
LizrtCBFOETERLAL DR -7, £
D=2N35—>DREFEE 3 ITTT,
(1) avbou—n

Bk S5EPELICENR Y, LETED
REZ-_BEIc2ELT, snFnoCBFn
By~ BlicRicLenrkR2 THBH, =
CBEEMEET 2482 3% 58 Tl Diltiazem
iCBWT 3T 1 HTHEREEmIEH LN
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£2 EZECaRBUHoONES L UBARDRE:
BLITHR (23> Fo—npy,

FEEMRE 0 ~14mnHg  15~34omHg  35~50mm Hg
ETR TR B REE
(slight) {mild) (moderate)

Niaedipine 0, 1, 1 0, 0,1 1, 2,1

Nicardipine 0, 1. 2 0, 2, 1 4, 1,1

3 3 6
Verapamil 0, 0. 5 1. 3, 5 1, 1, 2
5 9 4

Cinnarzine 0, 2,1 0, 2,1 6, 2, 1

3 3 3
Diltiazem 1, 0. 2 0, 0, 1 1. 0, 0
3 1 1

FRENM —StNRn BRE

NPl

DA THOBEPTIF 1HL RNk -7 —
BErEmiz, Nifedipine T 2 38% 1 58, Nicar-
dipine T 3 88+ 1 5§, Cinnarizine T3 8% 2 58
izR 51, Verapamil, Diltiazem Ti% 1883 22
Do -1, BEMNEEKT2EZTHER
T BEMEKT NEE L FELEDZT
L7z, Fie i Verapamil DA TS 1
BRIC Aoz, —@s#ind Nifedipine, Cinnar-
izine T3 £ B ULHEE TH Y Verapamil,
Nicardipine Tl # £ 9 BB 3 58, 3 HF 2
BHEBmML Tz, PEEARETZESES
T84 & T2 Cinnarizine DIt T& THEEM
nAERe & 72, Hic Nicardipine T3 6 B
4 THRRERmMA HBL 2. —BEEni
Diltiazem ELS- T8 &5 11, Nifedipine Tld 4 8
1 2 §, Cinnarizine Ti3 3F 2 BNEE TH
-7z,

T BREGE PERNEIN—TraFL
THEL TAS LAERTERLE Ca EHH

o b e— AR B TdE g, —8
B, Bud £ WA £ B &4 72, Cinnarizine
I3RS MEREMAT 1 85D 7 ¢, Diltiazem (3 —& 1
WA 1 HED Led -7z, BisiEigin : —8un
m#&A&bETHS% L Nifedipine (2 8 B 5 E,
Nicardipine (21258 8 38, Verapamil (31658
7 6 58, Cinnarizine i3 9 585 6 5, Diltiazem
{3 538+ 280 CH » /2, Diltiazem »ifhod Ca #F
HiFEl L ) rCBF 252 2R Do 12,

Lap L, " BB CRERMED 2 v id—B
mEzRL2L D% A5 &, Nifedipine ¢ 2 8%
1 3§, Nicardipine T 3 88+ 1 5§, Verapamil T
588 7% |, Cinnarizine T 3 8% 2 58, Dilti-
azem T3 EHF 1 & LKh 645 E{EVERE
L3 hhoiz,

) WM EWiER

2T, ZORICBWTE Ca FHAIICHN L &2
58 “TKRBE MEMRELLTREES
#5 L 72h% (CBF & Bbe¥, 72, &T
PFRTINLLh o0,

IDFICBNT "BE OFRET2L467
#BEE, "PEE LEETZ2L5TH5ES
#5 | 728542 13 rCBF I &AL iz,
INEZEDHTLDOHIEITH B,

KxCahipl e niBE THRIRNIEE L,
BEOEET® 17257 &5 rCBF oy
fn% R L 724 »i3 Cinnarizine, Diltiazem TiZ
ZNFNIGHE, 1EREL 24, 18I 4h-
7z. Verapamil T1758 1 #, Nicardipine 11
58 ¥ 2 58, Nifedipine T148E b 6 8 &
Nifedipine TH b BEICA L L7,

‘HERENERT #7257 H5 8, Cinnar-
izine, Diltiazem i3 1 B84 rCBF m#ig it
EALNLH -2, MOZFETIRIIZITEECE
etk ms A L N, Verapamil T 7 557 3 5§,
Nicardipine Ti3118§ % 2 8§, Nifedipine T3 8
ER2ETRH LN,

—BMEREIIETH Ca FHEOSIRELTH
BLA, BEOMEET2I-5TREETHE,
Diltiazem i 8\ C115EH 2 TR H 51, Cin-
narizine TIZ153FFR 6 HE V) BETH » 712,
Verapamil Ti21788 4 88, Nicardipine 1211
G5 4 58, Nifedipine TIZ 1458 2 BB TH - 7=,
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#3 CafEHBlnmES L URENREICE LT

TR (BB EEE) .

EEEIRE 0 ~13amHg 15~34mm Hg 35~50mm Hg
ET®E TRE B R
(slight) (mild) (moderate)

Nifedipine 0, 0, 3 658 2 06 2.0 204

3 14 8

Nicardipine 0, 0, 3 2, 4, 5 2, 6, 3

3 11 11
Verpamil 0, 0, 3 1, 4, 12 8o Uy 2
3 17 7

Cinnarizine 0, 0, 3 0, 6, 9 0, 0, 1

3 15 2
Diltiazem 0, 0, 3 0, 2, 9 0, 3, 1
3 1 4

Pt —Btm |

SErOBIH

‘hEERENFEET %2 72 5§ #% 58 Tid Nicar-
dipine T11587 6 38 & 50% % # L Diltiazem &
4P 3L BHEERL, LT, Cinnarizine 2
58 1 58, Verapamill788 2 3§, Nifedipine
8EEH 2HICB W C—BEEmMERL 2.
CTUBREBRE ST EE IEET 38
BrAbe TRIL2OHRA B LS5 Th
5, M4z, 3> tu—LE, H5iE, MOE
WEETH B, — MRV TN Ca BHAIL, I
E2RELWLAEEIET 2L 5R58,
BN E xRS ADICUETH-2, 2, £
DREEICE - TH, BlMEBEERICHET20
SRLLEIC 72 5 FEE % rCBF nxgimsd 72
& 2 LTV 3 Dt Nifedipine36.4% (8/22),
Nicardipinel8.2% (4/22), Verapamill6.7%
(4/24) TH -7z, Fipteiam e —@vEMmn%
Lb¥nt, BLERIINLIHAL NI
Nicardipine T258 $148 (56%), 2\ T
Nifedipine ?» 2588+ 1258 (48%) TH Y, 50%

A
0 50 100
RN
Nifedioine 3 —arsm
COR B ®

Nicardipine

Verapamil

Cinnarizine

M4 a>bo—WBCOKRE'BEFEELS
4T, rCBF i Essim, —AHERMM, &
RIENELE: LOTHA2LEKICHNTE%T
¥/ 571z L 7>. Nifedipine, Nicardipine,
Cinnarizine I2 5\ T, FtERmM & —@dmn
MEEbidr b DHI50% ML T3,

00

RN
[ —atssmn
B R B

Nifedioine 2 O7% | .

Nicardlnine
Verapamil m
Cinnarizine = .

Diltiazem

M5 MMERERCBITET(RERE 7S
B %4 bt T, rCBF »Hittm, —ak
W, EEIGERLZESEERIINTE%
TR L 72, FEGEHERm & —BMEEms50% %
# 2 727013, Nicardipine & T3 ), Cinnar-
izine, Diltiazem TiZFr&EERMIZ 1 FI L &2
Dk oz,

## 2 72MiF, Nicardipine DA TH -7z,
z S

Ca #E#iAlI%, Ca DHEEEA~ influx % #ii]
FTaHZ EicEY, LEWRERZ Q26T
ZHUTKREIIRE D EIRICBWTEL S, VE R,
EENOFREME TlREIR & D BIRIC BV THE
FABE LV, RIS 2 B & — ki ok ML 5,
D@k D EL ( AFHLTESNFEINT
V2, OBEEN LT & EENLEFIC BT Ca
channel #* ¥ D¥4Thblock ENspicd D, &
BOEMNE LIZTHEBICENBBRATLLNE
EIbNTWw5, 9

Bolton, "Meisheri??|z & 11, Ca ® influx %
1R 44 & | Ti3, potential dependent chan-
nels & receptor operated channels #*&F#E9 %
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&L T 3. potential dependent channels
&3, MBI BB ERIC L Y Cainflux @
HhnhE#E E N5 channel T& Y, receptor
operated channels |1 catecholamine 7¢ & rece-
ptor agonistiZ k" Ca influx #HME ¢ 5
channel T& %. Meisheri??(3, FRABIIKFIE
BERHNT, BoOMEEsERTLLNHELT,
norepinephrine (LAF, NE : 87, ) & K ¥,
Ca #5i#l £ LT D600, Amrinone ##/H L, Ca
44085 L) NEic L Y ERENS Ca influx
FKBHICE D HBAT S Cainflux ZRZ -7
channel 2> TWa Il L 2RLE, Thbb,
NE i Bolton??\» 9 receptor operated chan-
nels #:8 5 Cainflux #{8L, K &I poten-
tial dependent channels ic & 3 Ca DL % 18
MEERZLDTHB LI,

B¢, BEFRRORIIC ILEFEHMEAN
CanBE P BEETH L LHIERNERKEL
LHALHIIZT > T3, ¥ b, calcium
deposit % ek L CRMESIIROFRF L EHICT
BELLERTRE, nEBEOMHICIZIFES
MM~ calcium deposit DML T3 &
HEDHLNT B, HICHIRREICH# - T calcium
deposit »*FET LR, BHYc &k > THEDIE
AT BE % reversible state Th 2%, Z D cal-
cium deposit 2585 L 72 KB TI2EWIc 5 5
RIGHHERT B L) ERIRLNT NS, 239
ZHZEd b b, vasospasm NDEEL WL, F
BB I FE g Miac BT s Ca DB EHVEE
ThHZLIZBATH S,

KOBEEIRL K £ v 72 in vitro DERT
13, H2OWBWES~E/ v it s » T
#5 L 7> Bu B IR U0 B #* Nifedipine, Diltiazem,
Verapamil % ¥ Ca ##HFIz L > TR SN B
ZENBEE N T3, Allen 53, serotonin,
phenylephrine, potassium (LLF, K &#8&%.)
m kDBl ERI SNA MY Ca BHAIND—DIT
& % Nifedipine 2#ifij 252 L 28EL, 7,
Edvinsson {323 B EEFRFICFLNLE D
pial artery % F\v>» T in vitro i 17 % NE, ser-
otonin, & Mm%, b FIBCHBTANMESL
Nifedipine »&#H¥ 5 Z & 2R L 2. #%F,
Brandt!?4 t } o) pial artery % FB\V», mesenter-

icartery & gL &%, K, NE, serotonin,
prostaglandin Flaic kN3l 2372
vasospasm 7* Ca fEHFIIC L N ERE L 12 L 8
LT 5%, A#izBvsT Y Shimizu 52957 pros-
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Effects of Ca antagonists on experimental cerebral vasospasm
Kimihiro YosHINO
Department of Neurological Surgery, Okayama University Medical School,
Okayama 700, Japan
( Director : Prof. A. Nishimoto )

Cerebral vasospasm is the most severe complication of subarachnoid hemorrhage. Although
the etiology of vasospasm is still obscure, it has been suggested that some Ca antagonists can
relieve cerebral vasospasm. The effects of Ca antagonists (Nifedipine, Nicardipine, Verapamil,
Cinnarizine, Diltiazem) on the diameter of the basilar artery and rCBF in the brain stem were
investigated in cats with experimental cerebral vasospasm. Three days after an intracisternal
injection of blood (3ml), the basilar artery was exposed by the transclival approach. Experi-
mental cerebral vasospasm was induced by the topical application of a blood CSF mixture. The
rCBF was measured by the heat clearance method, and the diameter of the basilar artery was
examined in serial photographs. Whenever Ca antagonists were given, the mean arterial blood
pressure (MABP) decreased dose dependently. Ca antagonists can dilate (from 7.1% to 45% 10
minutes after the administration of Ca antagonists) the normal basilar artery, but can hardly
change the basilar artery of cats with experimental cerebral vasospasm. The response of the
rCBF in the brain stem after the administration of Ca antagonists was of 3 types: continuous
increase, transient increase and no response. The greater the MABP decreased, the higher the
possibility of continuous increase and transient increase among all cases was. The possibility
of continuous increase and that of transient increase were higher in the control group than
that in the vasospasm group. However, even in the vasospasm group the possibility of
continuous rCBF increase and that of transient rCBF increase in the brain stem were not
above 509%. Thel"efore, the clinical application of Ca antagonists to the treatment of
vasospasm after subarachnoid hemorrhage may be difficult. But, on the other hand, it is
possible that the administration of Ca antagonists before the appearance of vasospasm would
be the prophlaxis for vasospasm after subarachnoid hemorrhage.



