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UH 2= N B JUHERE 1T 3\ 2 (K I R B D
PHENEITRIT T2
— =ty F, by X 7777,/\D'B7%‘ém§@0)ﬂ_1$f5—

F bR B

= =

S1BRD MR A CHEBAE TR A FRR L,
=R IAVYF, PIART 2V, ~nrEVE
D BEENEC TIE T 8y et L. K
WO MERFIE A~ RV ERIZ X DT W, % i
Paco, % 37mmHg #fEFF3"% X 5 CiE L 7.
FEENERFETAv—viEc I JIEL, BHE
NIETOE BRI S~ v — VR X D fERR LTc. F
YEIIRE 2 99mmHg 25 55mmHg 12 &34 X
DETF X%, HEEMNEA30mmHg & 35mmHg i
HeF3 2 & & T, BMUEIRE %25mmHg & 20mmHg
30 R Lic. (RIMMEREE K THROEEN
EDHEBE Z 5 &, MERE % 20mmHg i fEff L
TS A IR MED ER A Ao, 25mmHg i
Hedr LiciB iz —B 0 R4 icns, wldt
DEEALTH »Te. S EDOBHED HIEZ P ETTER
O PABETR E D %2 4R F ik 25mmHg, 307 TH %
CENRB IR, EIEREO KT %, 2
MEDEFERH B L3, Be=trr71yy F
~ue ke VIREREETIED 2XE & Bbhi.

F L & (S
PR A RLERAT, & REBIRBRE TS

b BRI AR R
O kB pREER

o w1

T HEMERBEO B AERIAL BDHLATED,
=teF vy FONP), vV 2 57 » v (TMP),
~ e ERE: HAL) 2A—Brc i S h T
170, b OEYO METHEFIRSD,
SNP (2 PR OAE, TMP (0 fiwT,
HAL @O HHEDETFTAZREh B elEH L
EIrLRTHWABSD., ~vvHB i rEy
SEZREDS LTI DEPOBEBENE
(intracranial pressure:ICP) iz g3 8h %5
LiciREs~191 5 503, ICP i & nicRigT
DRI CERRD b, £2T, ~nrEYV
SERRBED b & TREA ICPITTHIRRE % (ERL
L, SNP, TMP, HAL ik a{EmED ICP
WCRIE TR B, OBREY U, R R 0 FE R
#THo ICP ORFREMHEBEZEE L, (KM E K
iR oo iR = (cerebral perfusion pressure:
CPP) mZR&ERFAEE L.

I.® & # &

1) =B B (kE 10kg ATE O MK A3
A A

2D BWEHEZ: FH_vr—1 25mg/kg O
HIRAER S I X ) RSB A RS ENREE 2 KT L
ey rv=nrayveresq4 ¥F10mg #HEL,
BEES (David-Kopf) e SEE % ElE L CTPEL
LI Lz, ~r e v (1.0~2.0%), %% (60%)
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TR R HERE L 7.

D £ HEE: KBRERBERCTH TS
F—FARHYEL, BRMLE, FOBIRE (CVP)
ZPE L. F%3 Harvard VA € v — & —
(model 613) I THEL, BIRMERFESDE (Paoy)
% 100mmHg, REEH A4 E (Paco,) % 40mmHg
SEL MR S X Y iR E, BREREREL
7. Bk pH (pHa) 137 ZEE K CERMIEL,
pHa %7. 40123 < #ERE Lic. BIREE 7 A 5 HTcid
Corning Model 165/2 % i\ iz, iRy 7
—FAEEBEL, BRBIOCEDEECH L.
R e R Y Ay, CVP%Z3~5cmH,0
CHER Ue. ARRETFHRRFCCRENCHE
L, iR~y b GEEPHT-1302) 12 X h EFE%
38°C BRI fids Lic. “FH@Ehik m E (MAP),
CVP inhER (ECG), Rk (EEG) & & HciE
BERAARY 757 (Z5HI%R 142-8) cHIKE
L.

4) BEEARE ACP) #lFE : ICP @R T~ v
—VEBERIDHELLED., Sr—Ea v F—a
DU TIER Lic. 2O = ABEDIET X
LENII 5B 81 0.08~0.1mITH - 72D T,
0.04m! DAFANT BERETECHRE LKL
EHEBEMCER Smm OFEEFLY 17\, B
Te@EALE (K 1). 10cm DAY = 5 v v
F,—7CEEXEAL, EFSVAY o — % —
(Statham P230b) ki L7z. ICP o 0 s/t
HDOEITHRE L. ICP ORI FHEE L,
MAPL L eH R vEE VY 2 — 5 — (B{LE
i B-381H) 1< 3243 L 7=

5) ICPrT:#fEmiZE : ICP MEA A v —v &

mmHg
140
120
SNP

100} MAP 4

80 T

60 cPp

a0} 1cP

20 W

s

\/ Harvard respirator

subdural
balloon

ity

femoralnarte
and ve?r'\

body temperature

B 1. Schematic representation of experimental
preparation

Db O ARIEMERE i A L, 10mmHg/
min OFEET ICP REFT2I 5 kEEAL
7219, 30mmHg & 35mmHg o 2 f@fE o ICP 51
ERBEZIER LIz, 0,5) TER LCEZEFOR
X, #8 K & alkyl-e-cyanoacrylate (7 = v 7
77 —®) THALTHKRORE X ELTHIEL
7.
6) EMEDHZE : 30~604ED ~= (1.0
~2.0%) /%5 (60%) WEaz X b, MAP %

10 min.

i

0

2. Time course of MAP and ICP during hypotension induced with

sodium nitroprusside (SNP)

CPP=MAP-ICP.
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90mmHg iR L. MEDRERERE T,
SNP (0.02% %), TMP (0.05% &) D Hifeir
Afew L HAL(2.5%~3.5%) WMAD T
774 ¢MAP % 55mmHg i TS (K 2).
EYDEACIZE B A v 7 (7 » 4 ALP-2H)
A L.

7 BERECPP)O#f#E#AHE : CPP%20mm-
Hg &25mmHg 305MiffER3 5oz, MAP
#355mmHg IR E UIchEm €, —E FE L ICP
IR Sr — VKB EA L CHE LR I8,
30mmHg & 35mmHg & U7:. CPP 3 MAP »»
5 ICP %3\ =& ® (CPP=MAP-ICP) & L#-.
CPP % 25mmHg #3584 AR, 20mmHg
CHE T A BEEE L, SNP-A, SNP-B, TMP
-A, TMP-B, HAL-A, HAL-B » 6 BECX4 L
bl

CPP % 25mmHg (A#) 7z\> L 20mmHg (B
B T30 RIER Licikic, BHOEAL ~mx
YOWAERBRCHIEL, MEDEBREYE 5 k.
TS AL — Vs BIRKEBRET B &L, &

fE#HD ICP, MAP o z#E L (K2&
m®).

AW ) O GR Y SEHEE SD TEHE L,
HEt =gy t- BER X v TV, P<0.05 %

HEETARCRTE &l L 7.

I. = 8 # R

KRB O ATEIL. 6+ 1. 9kgTH » 7.
MERAERTD Pao, 1 112.7+11. 1mmHg, Paco,
1337.3+1.9mmHg, pHaix7.37+0.03TH - 7=.

1) SNP, TMP OFAE&S LUNBEDE
ARBE : A% BRERT A2EEMYOHEHEE ~
v VDRABEEIIRICE L. ABRLBE
Dz, SNP, TMP o HER L0 ~e v VK
ABECHERBOEZRIBD D 1.

2) mETHEEOQICPE{L G5 2) : MEHEA
#%o MAP 12 130+17mmHg ThbH, ~rxyv
SESHERC X b 90+5mmHg i TR L, SNP,
TMP, HAL = X v 55mmHg i & X h 7.
MAP 7390%>5,55mmHg i Fg3 5 &, ICP 12
ARETIESNP € 44%, TMP42%, HAL 43
B DTRE Y, BRETIZ SNP T 48%, TMP
T41%, HAL T48% D FRe & s 5t=. =D ICP
DTRRIIHEFT HNCHERETH 570, AREL BEH
% X O'SNP, TMP, HAL (R X 2R3 09
’bhtﬂﬁ*of:-

3) EmEKT#DICPHTE : CPP425mmHg
(AR, 20mmHg (B#) 1304 fiERse LoD
MAP & ICP o#f % & %5 &, SNP T3 SNP &
e yOFEEERIET B E MAP (13 5 i

#* 1. Total dose of sodium nitroprusside and trimethaphan, and concentration of inhalated

halothane during hypotension

CPP 25 mmHg (A-group)

CPP 20 mmHg (B-group)

nitroprusside 0.35+0.13 mg/kg (n=6) 0.34+0.15 mg/kg (n=75)
trimethaphan 0.89+0.76 mg/kg (n=6) 0.7940.61 mg/kg (n=4)
halothane 3.0+£0.3%(n=6) 3.240.4%(n=14)

Mean + SD

¥ 2. Intracranial pressure at MAP of 55mmHg after hypotension induced with sodium
nitroprusside (SNP), trimethaphan (TMP) and 2.5-3.5% halothane inhalation(HAL)

intracranial pressure

before hypotension

30 mmHg (A-group)

35 mmHg (B-group)

after hypotension

nitroprusside 16.8+1.3 mmHg (n=6)
trimethaphan 17.3+3.8 mmHg (n=6)
halothane 17.0+£1.3 mmHg (n=6)

18.2+1.5 mmHg (n=5)
20.8+5.1 mmHg (n=4)
18.3+£3.4 mmHg (n=4)

Mean-+SD

Presented by Medical*Online



236 & &® %l MW Hs5E H2ws (198D

mmHg
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3. Time course of MAP and ICP after discontinuation of SNP
and 1.0-2.02% halothane inhalation

e——e : SNP-A group (n=6)

mmig
140

120

100

80

60

=----@ : SNP-B group (n=5)

0—5 10

30 40 min

4. Time course of MAP and ICP after discontinuation of
trimethaphan (TMP) and 1.0-2.0% halothane inhalation

&——e : TMP-A group (n=6)

EHULE (K 3). AR ICP & &
L, 1481t 4lmmHg E7ch, 50t F
B LI Ui, BETIx ICP 12 MAP oEIfE &
&b ER w02 LA R L. TMP
DEEWIE, M4HbE 51 MAP o E 1
SNP i lb#; LCHREIRTH » 7. ICP 1L AFET—
BYEDOBRED FRAZ BN, T ORCTHET SEA
R Lic. BREETIRER LMk LT
HAL o#&wd, ARTIX SNP, TMP o84
LA, ICP 1z MAP o BIE I fE 5 —@tko |
BB THETAEAEZR L (B 5). Chit)K
LT, BECTHICP 1z MAP oEIEEL LI E

m----@ : TMP-B group (n=4)

W LR L, TNHEEDLDOTH ~7c. ABTO
&M ER T #% o ICP ##i1cix SNP, TMP, HAL
THE, ZLNS (B 6). EMEXTHD ICP
O LFE SNP Th - & BFHETHD, 15K
A TMP, HAL tb# LTHED LD TH -
fo. TMP 2 X 2ZE2 % » L b RERTH Y, &
MFE#T D105 % % T SNP, HAL =< b~XE
BEOBETH - 1.

. & =

1) RERRM : (KM RRERD f1TICBE U TR
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0 10

30 40 min.

Bl 5. Time course of MAP and ICP after discontinuation of 2.5-3.5

% halothane inhalation.

e——o : HAL-A group (n=6)

30

m-----m : HAL-B group (n=4)

0 10

20 30 min.

6. Comparison of time courses of ICP after discontinuation of
hypotension induced with SNP, TMP and deep halothane

&——@ : SNP-A group (n=6)
4A----4A HAL-A group (n=6)

WEEELD. EHKBRIEEDEID - T,
D ERACK LTSIl 3 9. ~rx
VA FIS T IR, (I RREEO FREEE & LT
IR A ST 31241419 Fi e Edr & &
1z C % i & (cerebral blood flow:CBF) 14
IER X b, EmEDRGETE CBF mnE &
FEIhsz L2l TodiErxohnsd. ~
R VI X BIME TR E UL BRSO E
BEHHcE S LRHEO WA X 523%, ik
AN ER, MmEESFR~OBEEER, MmEF
W 2mEFR LS LCw5. chbo

w---—~@ : TMP-A group (n=6)

TERRRABENSL B REER S EY. K
WroE CUR iR R C R M FE KB & 11T 3 2 B A i
LicHERRATAER T e v A, 3
HBDOLBE, ~rErVCIBMERSIESTH
b, #EE LT SNP, TMP R 3 4 /<
T3z bicicsn. SNP ofFHEEN 1.0mg/kg
iz pEvT7 vHBENRESHh B4DR, 4
O T 0.34~0.35mg/kg & A7c B T H
HETHEMESNELRT A, FRERENTRT
srigIRRETo SNP offflikfif» 725 3 VO
W v = VISHED JUERBR L, EiEOMER
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M E 7e 51619, SEidEo SNP CHiE
IERMES IR TR Y, KBEEET5ThH
Ste MW R B, SNP LR TMP o4
£ 0.79~0.89mg/kg LVETH -7 FRIKT
(RIMEFFS ~r 2 VBB THTT 2% &, 2.0
~2. 5% —RTH Y, HED L HT3.2% &
IEBENMEAINDZ LIZAIR.

TEERIE 7 U » & v 7 FAMR Ll A= R
RT3 AHE WL, BESEANTWSEZ ED
» b, ICP 7330~35mmHg & &\ = &k —imic
BiEWES 2 5. LEes o TCPP%20~25mmHg
CHEET A7 icit, MAP %#30~35mmHg 2

BERBEOUBERE LT 5. BIKKBC RS\ Th,

ZIEO M MT IR L DB 2D, MAP 0Z4R
Aix50~60mmHg &2 ShTWwW39, £Z T,
LSEIOPE T, MAP »Z&BcFEL, L
H CPP oRERALEET HE VS BN DL,

ANz ICP &< 45 = & T CPP % 20~
25mmHg ifERET B HTEAR A,

2) EmEICL B ICP T : FKEo ICP
RETHECHLTRELOWELHD, ~rx
VIMMERE T £ OMME R EAC X ) R
EHMET LT CBF 2338352 & ¢ ICP %
ERxe LD, #2511 ICP v g4 5 2 /s
SNP i1 CBF #m 2T ICP % R &% 50
75, TMP i X %I E & IRGRETH Bic D
2 ICP Wi R i & T w 3D, 4[h
DR SNP, TMP, HAL ow+ho ik
T, METHICHS TELMEREIR TV ICP
ETHER L. A — Vo KkpBZ bk
WD T, HENMBEEDRIIT X 5HEED K
HEEHR LTS, MAP (& F & ICP © F#%
AETLTCwhE CPP i s h sz dicic
% CPP O fEILEL 7o o T % (K 2 2R).
~uxv /EZEREO L &C, ICP 530mmHg,
35mmHg &\ 5 EWIREETIE, SNP o X 5 7nid
e MR I X 5 BIMnE O IREIR &R b T,
CPP & TFicfft5 CBF oA nRELL b D
tEzBLNS. SEIOFFE TR, CBF o JllE ix
1T oTwisws, EMmERX CBF i35
oy eI AR PLo A s T & 7, CBF i

Hol¥s CPP kM LB EXFEB LT3

Keaney 52D (14 A% L, HERE 21 (IF

TR KRIEEEL 16%) CTHIEIRO B SRR %
THEL, HHNE~r v 2% TAT CBF
CPP ket LI B2 R D L D KRR TR
HTW5B. LichoT, SHEDOEEL rEvD
HMELHMLZT TWBHT ELB/ETE R\,

3) CPP ETDRERH : CPP oRLERF%
Wi 2%4, CPP (KToBERbE X b, %
DFFERR N EE L E R 2 o, SEE, BRIKC
KT 2 BAEh IRFE T 15 IR o K 1l FE Ao B [ 2 482 L
T, 0nHEHETH LT L.

Stoyka 2 134 2 SNP & TMP »CBF i
RiETgEritig L, TMP © CBF od % &
% CPP 30mmHg oJfREEICH\T 4 SNP <X
CBF @i Lisw& L, SNP iz TMP I h %
EIWMNIEERE Uiz, Fitchs 2 (357 — v iz
FWT SNP, TMP, HAL i X % (&1 fE RS C,
CBF A% EicTmEIZEZR LIRS, WT
D IHET b R IRE D 35~40% H KL E D % 4|
RELTW3E. BERCEW CPP o3 & ¢ ICP®
##% SNP, TMP, HAL TH#EHKE Liz 4 E
DREAETIE, SNP, TMP, HAL ofcoZERIL
by, CPP 20mmHg CEMmEHIE # 1T
e ICP 57 23 % 5 h, CPP 25mmHg
Tk ICP o ERIx—@T, Lad sk th
sl ZDZ &k, CPP 25mmHg % 304 fHIHE
R —ILDRERA LR L. CPP o &R
R L iz, TMPiz o\ T4 L 0L MAP
30mmHg, CPP 25mmHg, 304r], CPP 25mm
Hg, 15453 MEELY E-3TRA LT 58 &5 1
B BB EIF DA 2B NT R L V2, 0~
3.0% D% & T SNP #50c X B{RMEH K L,
MAP 36+ 4mmHg (CPPi130mmHg f2EE & #E: 1l X
n5B) w604MIMERE LC b BV INMERICREE S e
otz EHE LTV 5. SNP, HAL iwowt CPP
DEERALWR LILREL I ETRRL, &
BOREN RGO SO TH B, CPP25SmmHg,
30 Mix S BE L Bbh b, EBRITE, KR
B L BERIIHDHEL T H, SNP, TMP,
HAL 7x & oI FE##EE3 2 F BBtk s <,
CPP25mmHg, 304N EEBRATHBEELD
5.

4) CPP 25mmHg (AR [C&FT2—EHED
ICP 7 : CPP #»25mmHg wifedf Lica T,
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&I FE# T # o ICP #:#wcix SNP, TMP, HAL
THE AZLh (R62R). CoMRLEY
G RBIT 2 b B IR o B AR & BT X
% I 44 WA o [EI1E TR I & oo el o I 22
CrhrbnEFELHbN 5. SNP 32 FEREHE 2 A
T, RHLELHTH D MEDHHNESTH
5T ENSEMERFRBCE A S h 5478,

RKFHECMIER O B O EE S h, SNP
frEh kgL EnEecf#ish 5 ¥ ¢ ICP
DILELT B2 &b H 5H6D. S EDOEETH
bhe SNP 5k o s ICP EA L,

I o B S ERE AN E 22 IR LT W RETiC
MiLFE_E 57 o T BRE I B 2 B B n L e
RIS, TMP ogc ICP | H 2
P bBETH 57201, MED[EIELSNP

HAL it L TREETH »ledTH 5. IR
kT TMP # b kg o i EREE R ik 10
~20HETHZ LB EBR LTV Y. BILE
HEMEROZEARIZIT T it wicd i
TMP = & %M ikE: SNP i LT x b
HDTRETHY, TMP ik b ICP iz LH L 7
WETBEELLBD, 4 2To TMP #FHCiLe
AR I VOWERENERTH DO, Zh b MERE
DEIEICE L Tw5E % 2 b 5. HAL ©
ICP LR 2BIE LI © 13, 2.5~3.5% (F#3.2
%) D mevEFERL ORI, BAFIE
B e e voHRENEHEFEIATNT,

RIEER 0 B SR EREILEIE LTt iewdic, I
FEoEEE > T ICP FEEAF T Wi O &
il S 5. (KR FREE (R E RERE T 0
AERFRHC X 2MELAX 5 LixfEfe %
T 233D0%, SEIDORHE S & D Gkt 2R
T53D0THYH, &< SNP, HAL o4 1cit
HEERITREZEEEDLNS.

& i

1. »~exwv / ZEZZ5KEO L & T, SNP, TMP,
HAL i X 2{EMmER, TEL<T w3 ICP 2 F
e, TOTHROBEQIIEHECL HERIX
s,

2. CPP KT X b naifitk> ICP JuiE
BisWpEAE, CPP 25mmHg, 304 TH b,
Z O EAME M B RREER I S51) 5 RAR A & Hr &

iz,

3. (EMmEHKTH, CPP %25mmHg T X
nregae, ICP o—fit: ER 2, wih o f
BrioThbabhi. EIMEKTHICAERER
EOFHI L Y B cmEOmEYE 5 i
ThrEHELLRI.

4. SEDHEHL, HLETLA R LCRT SR
LRIFHETTORERFATHD, ThEBEDLIC
BRKICHEHIG T ZE 2o W T I 5 IS B O KE
HNHREEEbNS. Rz biciEsR, AU
SR IO L B KSR I R R R O
RIS LET

ARXOBEFIIE6E 2 —r v AHEE Y v
A 2 “Neuroanaesthesia” 1o CRFE L.
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Comparative effects of drug-induced hypotension by nitroprusside,

trimethaphan and deep halothane on intracranial pressure under

intracranial hypertension
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Department of Neurosurgery* and Anesthesiology**

Kitasato University School of Medicine,

1-15-1, Kitasato, Sagamihara-City, Kanagawa 228

Thirty-one adult mongrel dogs were studied
to compare the effects of drug-induced hypo-
tension with either nitroprusside, trimethaphan
or deep halothane on intracranial pressure(ICP)
under experimentally produced intracranial hy-
pertension. The dogs were divided into three
groups: Group [ (nitroprusside), Group [l
(trimethaphan) and Group [ (deep halothane).
Each group was subdivided into A) ICP: 30
mmHg and B) ICP: 35 mmHg. All dogs were
anesthetized with halothane/nitrous oxide and
respiration was controlled to maintain Paco,
about 37 mmHg. ICP was measured using a
subdural balloon, and intracranial hypertension
of 30mmHg or 35 mmHg was produced by
inflation of an epidural balloon. The mean
arterial pressure (MAP) was acutely reduced
from 90 mmHg to 55 mmHg in the three
different groups. During hypotension, cerebral

perfusion pressure (CPP=MAP-ICP) of 25
mmHg (A) or 20 mmHg (B) was maintained
for 30 minutes, and time courses of ICP were
compared between different groups. The re-
duction of ICP was 41-48% in all groups. The
time course of ICP following discontinuation
of hypotension demonstrated a transient incr-
ease of ICP at CPP of 25 mmHg which was
seen in all three groups. However, ICP was
irreversibly increased at CPP of 20 mmHg
which was more remarkable in Group I with
nitroprusside. These findings suggest that the
critical level of CPP under intracranial hy-
pertension is about 25 mmHg for 30 minutes
and that blood pressure should not be raised
rapidly after discontinuation of hypotension,
especially when induced with nitroprusside,
to avoid post-hypotension intracranial hyper-
tension.

Key Wordns : induced hypotension, intracranial hypertension, intracranial

pressure, cerebral perfusion pressure, critical level

Presented by Medical*Online



	0233
	0234
	0235
	0236
	0237
	0238
	0239
	0240
	0241



