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NARE | —0.687 —0.523
MAP: F5#ikE HR:.C#af CL: O LV
peak dp/dt/IP : £.0% peak dp/dt/IP SVR: &

REMEEIT [IBE: 1V 7LV VB AD B .
TRLFUVIBRE NABE: / V7 FLP)VigE

[ =3

THor.

R ABABETR155 T, SBEL bAIREL L
TEHEECEIL, BRAL12055#121%, 1.5%8,
2.2% 8, RU3%HT, £40.18 ng/md,
0.17 ng/mé, 0.05ng/ml& 7% - 7.

WAFILE, BEELELLICHEAEL, 605
BIZ1.5%BEE2.2% BT, WRBMHELLBELTH
EioEmL ..

¥/, BEMCHET L, BAFIZBWT
i, 1.5%8L 3 BHMBU2.2%8 L 3 %BEM
RS CHEEE LR, 1.5%8E2.2%
HMICIEREATHEEZELAD o2 BA
Bl BT, 1585%IC1.5% 8L 3 %E
BMIIHEEZ2ROLY, ZOMOBEIIIEE
%%%b&ﬁ‘at. (i5)

@M/ V7 FLF) Vil (NA RE)
NA BEOZ LIX, £4 - W4 ITRTTEL

Th o,

R ABSEEISHT, BHE bRELLBL
THEIZBAL, BAL0FHICE, 1.5%8,
2.2% 8, RU3%WT, £40.24 ng/nd,
0.20 ng/mé, 0.20ng/mé& %2 o7z,

WA 1%, BRMICEBEL, 6043#4121.5%
BL22%MT, MBELOFEELRDLL
ot .

¥/, SRMCHETAL, BATIKBWT
i, WIThoBEBICOEEE*RDEdh o7,
WAPIERICBWTE, 155%IC1.5%8 L
22%BBICHBEE Y, 155%L309%IC
1.5%BL 3 BHEBMEEELRDLN, 20
OBECIEEERBOE, o/, (ED)
% 7 W # % © MAP, HR, CI, LV peak

dp/dt/IP, SVR R Ut rf CA &R

F4 -3 -H4ERTTELTHo 1.

W ABASEEI20MEL BT &, BBEL S,
BRFZNTA— Y —OFELELEROLN L
oA, 1.5%HIBITAHCAREDARE
ic¥EmL 7.
OBRBNTA—F—, ML V7L v ikE,

RUtiie CA R M OMMEREK

RKOIIRTTEL Cho 1.

% ®

AV TNV it MR CEERE~DER
BEAS, ER B T ARRELEE Z B L T/
Eniew, RN~NOBIN - S350 - Prid X &
PHhTHBLEELLRTWVABY, KFEICS
WTh, 1V I7NVL Y ORABRE (Fi) &K
NS Fi%E (Fe) Dl Fe/Fi ik, o2tk
L, BABISAEEI0IC1.S%BET84%, 2.2%5
T87%, 3%BEET% &Y, T’ALI2073HKIZ1E
£491%, 92%, 88% & % o7z, AHILH60
ST K4£1.3%, 3.6%, 4.0% & %o 1-.
Steffey 57z L hid, MBEETICBIHL0
AV 7NVL Y IMAC i, 1.28%CH5. L1
o T, FFRICBWV TR, TARMMAEHK305L
B, 1.5%8, 2.2%8 RU3IBBETEA
IMAC, 1.5MAC, 2MAC D RRERIEREE ¥R
LTwhZeilisd, AV 7V OmPiRE
R IEE SR IC X AL THRIRL 7.
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IMAC DR 129.8mg/de iz, 1.5MAC @
M RAEE14.8mg/dgiz, 2MAC oI Hril i 1
19.0mg/di 7z - 7.

Stevens 5% % Shimosato 5713, B A
2 IMAC ~ 2MAC DA V7 )VL v 2R AE
®C, A V7NV OEREIREIC RITTREIC
DWTHIEL, UToOHREREL w5, +
bbb, (DMERCERLELLERDLY, (2)
FEHBRE - SFRMEMEEI G REREREICE
T45, GHUER.REENOZ-®, HEEE
DEELRBLERD LW, QB)0EERIR, 1V
TNV Y DERR T AESES \uL s %
IU7NLVICHBLTE D KEVWT & BRI
LTEH, ZoZkid, Fv hEXRFELLH
RICL>THERHEATN O,

L#L, Horan 5%, XEfZLLT, 4
VINLYOBRABE®1.2%—2.4%—+3 %L
EFCwLlE, JABBCEERE L T 0%
WS, EAE Max dp/dt ICEE LB 289,
1.2% DERICHB L T2.4% DEE21 % B L,
3%DREIRXBR WY THLEHEL T b,
Merin 59, RENBELLT, fVTVL Y
BE% IMAC 5 2MAC IC W5 &, Ei
Z Max dp/dt #52% @A L, LHAHESH35%
BATHEHREL TS, Saidman 520 %,
XEdBLLT LHAHBBRAV7IVL Y
IMAC ©38% 4 L, 2MAC T51% @At 5
EHELTVWAS.,

—7%, in vitro DHFE L, Kemmotsu 52V
DEEZIRD, 1V 7NV v idiBEERERICL
Bicx i+ s L S8hTBH, T/ Bosnjak
524k h, £V T7NL v RFAEEE %
LEHZEBERAYFLTwAEHEISATY
5.

EREICBVTH, 1V T7NVLYBAR, B
RR/T A — 4 —ZRERFERICHGIS A, &

A1205 R4, (D)PIBARE R, 1.5%F T

45.8% D@L, 2.2%BT56.2% DRWA, 3%
BT68.2% DB ERL, QMEIZ1.5%%
T33.8%DEA, 2.2% B T36.1% DR, 3%
BT39.9% 0L ERL, QMMEEX, 1.5%
BT42.0%08L, 2.2%BT49.8% DR,
3%BTE9.9% DA ERL, ELE peak

dp/dt/IP i, 1.5%8T29.0% D@L, 2.2%
HT4.0%0BL, 3 %HT63.6% DWW %R

L, BY&RMEMmERTIE, 1.5%HT.1%DR
A, 2.2%BT19.8% DL, 3 %EET31.9%
DLV ERL. MPA VIV VRELTER
F¥T A=y —-DOHEBKRERSTH L, HE
¥ 3, FHBRETIY =—0.888, LA
HTIizy =—0.726, IMRETIXY =—0.743,
A2 peak dp/dt/IP Tiz ¥ =—0.855& & W»
AN %KL, Merin 5° % Saidman 5%
DHELFAROER LB, LrL, &KHMm
BERE Y =—0515&%0, mMPSIvILL
ViRE L OMBEBRIZIED o 2.

Stevens 5312, 4 V7V L YR AT
BRECLEHECARLE L 2R T, LA
FEMTAZELOERNO—DLLT, A1VT7I
L2 g B BRIBER 2 RY E£E L. L
L, Byles 5%ix, 1IMAC ~ 2MAC {4V 7
VUV CBARICHFIS I ViBEOEELEL
ERD hdo n EHEL, Perry 5941,
IMACOAVIZINLYBARDHFITF IV
BEOHELRL EHEL TV, Rolly 5
&), AVINVVYBARDOATITI Vi
BEOAELZEMLBE SR TV ALY, NEFH
FOBRETHS., LicdoT, AV INVLUH
RREAMZE—BBRENL C g ZBHRBIER %
AT ERFERMIV. E512, Stevens HV i3,
AVINY YBRAPOREEEOFHRAO MR
REBL, ShbA Y7V o SEAH
VERIC L B b D E#E 2 7-4%, Sprague 5% 13,
in vitro DA THEEMLZER L HREL T
%. Seagard 5% i, Renal Sympathetic
Nerve Activity 2 I€TAH5Z kit kb, 1V 7
MLV ERBEMER IS Ta e ME LT
5.

AFEIZBVT, 41V 7Ly OFEREREC
RiETHEO0—RE LT, XRUE-RITERD
‘e k& D0, BiRILFT FL+Y) » (AD)
BEEL VT LTy NA)BETBIELL
B, WFNROBICBWTHA V7NV VIRAR
13 AD iR, NA B L LI IREL B L T
AECRALTEY, M4V TINVL ViBRES
DEDOEBEE Y 3, AD BRI Y =—0.864,
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NAREIRY=—0.687TdHhH, HWEOHE
#/RL7:. AD % & NA BE OZE{LICH:ED
Foohs0ik, AD REKEITHE,r 605
WICEA &SN, NA R EICKEREMEROE
Bl snAs L Bbh®,

AL, S, 4V 7NV Y IBERR IS
KERTAZEXHALHICRY, MFHT2T
IVIBEOBIEL L FO—RE U TR BME—
BIFEROMHEEZEZAZ LHBTESL, 2L,
WARIEZIIBWT, 3%HIZBITA NAR
EXBWTHTITIVBERT~NTHRBEMES
mREADECEBELTYAICO Db ST,
BRRINT A — & — R CEHBIRE O A EHE
L, LAk, ORE, R UL GE peak dp/dt/IP
BERREETA OO0, HEECHKELTEE
KBRS LEEETHBHEIEDRDL, AV TNLY
L ATBEREBEDHIFIZ, in vitro DFFEIC A
S5Nh5 XS REEN R LEOMEIcKE SER
LTwaetELILNL,

4V 7NV YRABERINCE 2 7KK
RBICED, BEHEBB/RR/ITA—F—IH
ErEltrBoonirnwbon, 1.5% %
(IMAC) A lcBWTHMHAFa53I Vil
EXEEIEMLE. SoZérs, 1VTNL
L v IMAC DORREFERE Tk, EBRAEICXY
HEULARLMEA NV AE+FiIcTay 7 CX
BV EHRBENL. Tbb, fVTILML
¥ IMAC ~ 1.5MAC ) RREMERE CRRER % R
TRELEZONE AV INVL Y IPEER,
#10~15mg/de 2 BT I W EEZONE. &
B, MFH 7353 VREOEEREMICL S
PbhLY, BERRNS A -5 —ICHEREM
Bobhirs BlHE LT, BRACKEL
BiZT DI —ELRVDOAFIT I ViRE
BLETHY), FHETCREZDOVRVETCEL
Lol ENELLNT. ‘

E B3

AifZ i, MABEICLD, 1.5%8, 2.2%
H, 3%RBHOIEIIPIT, AVINVLYEXR
IZ1355 MR A & &, A R OIR A o 1k #4£60

SRicblzoT, A VINVL YOREKRRHR
UClPREEHIEL, ERBELNF TS

59

B

IVIBELOBEIIOWTHNS. 61, K
ABARI20 1 EERIE 5 2, ERBEL
MPh 7373 ViRECRITTHZELHAN, K
BYEEIC W T HEELT:,

AW TIt, WRABMER30GLARE, 1.5%8,
2.2%%, 3%™T, %4 IMAC, 1.5MAC,
2MAC ORBREN MBI THo 7. 1V
TNV Y OMAPRER, RERFPRFREICLL
HHAL CTHEKL 2. IMAC oA iR ix9.8
mg/d¢, 1.5MAC o Ifi *F % BE i3 14.8mg /d¢,
2MAC Dl i#EE1219.0mg/dTH - 7=,

AVINVLVYIRARDOMAAL V7 VL v iBE
LIERBEL OMBMREERETT 5 &, HEE
Bk, FHERETY =—0.888, LA%KT
Y =—0.726, LRETY =-0.743, ELE
peak dp/dt/IP T7Y =—0.855- B VA DEM
#RL7. LA L, &XEnEER T HEREg
¥ry=-—0515&%h, fihA4 VIV VBE
& OHEBERRED - 7.

AV INVLVYBRAFROMAF AL VTNV ViEE
EMPHTaT7IVREEOBOHBGRKY
X, 7RV ViBETY =—0.864, / VT
FL+) ViRETY=—0.687L %1, BWE
DB ERL .

LS, 4V 7ML Vi ERENEY
TAHIENHEALPCERLY, IR ATFIT3
VIREDRED SRR - BB RO 2
D—REEZLNT:, 2277, BAHIEEILF
ATFIATIVBEREIEAEEBELZCHPD
bbb, BERBEEEHEHREOAMMEL, L
B, RK RUELE peak dp/dt/IP @
EEEELS, 4V TLL /2L 50850505
AFEBLHEVTWAEEEZ GR,

4V 7NV YBRAL055HOEFHEIICLY,
BBELBERGBIAELELERD b o
#, 1.5%% (IMAC) DA ICBWTHHFH 72
7 IVIRESERICHMLY:., coZerb,
4 V7ML IMAC ORRBMERE T, ERBA
BUC KXW ELBRLMES SR TE Y 738
FTHThnZ EARBENRT:.

MERZBULHD, HBRELLIHEELZST
AR 285 o I K EESRE: - HAEH



AV 7INL vy HREOIERERLIP A 735 3 ViREICMT 3 EERMIIFE 1027

FMI_EREECER T L LI, AHEWN Forane® (Isoflurane) 2L Tz iz ¥ A
mEEEL, FHEHEE, BLXUKTEILIEC FERy MERAHICHETERLTT.
HEEELIT.
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Effects of isoflurane anesthesia on circulation dynamics
and blood catecholamine concentrations
Shigehiro SAKANO
Department of Anesthesiology. Resuscitology,
Okayama University Medical School, Okayama
(Director: Prof. F. Kosaka)

In the present study, dogs were administered isoflurane at 3 concentrations, 1.5%, 2.2%
and 3%, for 135 min. The end-tidal concentrations and blood concentrations of isoflurane
were determined, and the relation between circulation dynamics and blood catecholamine con-
centrations was examined. In addition, the effect of a pain stimulation, given 120 min. after
starting the inhalation, on the circulation dynamics and blood catecholamine concentrations
was investigated. From 30 min. after the inhalation was begun, the anesthetic depth was
maintained at IMAC, 1.5MAC and 2MAC at the isoflurane inhalation concentrations of 1.5%,
2.2% and 3%, respectively. The blood isoflurane concentrations changed proportionally with
the end-tidal concentrations: 9.8 mg/dl at IMAC, 14.8 mg/dl at 1.5MAC and 19.0 mg/dl at
2MAC. The correlations between the blood isoflurane concentrations during inhalation and
several parameters of circulatory dynamics were highly negative. The correlation coefficients
were 7 =—0.888 (mean arterial pressure), ¥ =—0.726 (heart rate), ¥ =—0.743 (cardiac index)
and 7 =—0.855 (left ventricular peak dp/dt/IP). On the other hand, the correlation between
the blood isoflurane concentrations and the systemic vascular resistance was low (7 =
—0.515). Highly negative correlations were found between the blood isoflurane concentrations
during inhalation and the blood catecholamine concentrations: adrenaline, ¥ =-0.864; norad-
renaline, ¥ =—0.687. The results of the present study indicate that isoflurane suppresses the
circulatory dynamics, and that this suppression is due in part to the suppression of the sym-
pathetic nervous system and adrenal system, as indicated by the blood catecholamine levels.
However, while the catecholamine levels recovered after termination of the inhalation, none
of the parameters of circulatory dynamics returned to pre-inhalation levels except the mean
arterial pressure. The recovery of the heart rate, cardiac index and left ventricular peak
dp/dt/IP was poor, indicating that myocardial suppression due to isoflurane continued even af-
ter anethesia was discontinued. The pain stimulation given 120 min into the inhalation period
did not lead to any significant changes in the circulatory dynamics in any group, but it did
cause a significant rise in the blood catecholamine concentration in the 1.5% (IMAC) group.
This result indicates that the 1MAC isoflurane anethesia is not deep enough to block the cen-
tripetal impulse resulting from the stimulation.



