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acaSX THIE L. Bohicy—# X v LCX
BoOHBREER, OHABERE, Bk
B d L OKFA A VIBEBRELZFREICL VKD
fo. BURIZPHETEERZ CRE L, MataE
Tt REZFEH L p<0.05 & - CTHE &
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W OOIAE, KBIRME, £ZIGREIHER P
BETIZER Uk H - 7=n, LV dp/dt max
XH# XY D-F HTEr-lc. LMBERER
AR, ERZER S DHEELX Y D-F BTauv
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mmol/L—0.940.3 mmol/L) »%, D-F B TIHE
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% effects on coronary hemodynamics and myocardial oxygen balance

halothane anesthesia droperidol-fentany|
anesthesia

omtral Loney omeat Srerery
t‘g:;:s';;‘j‘) 12 % 17 109 + 17 oy + 274 9y + 224
;'f::s::;ﬁ(cmmHg) 9y + 13 92+ 12 101 + 18 104 % 19%#
LVEDP (mmHg) 5.9 + 2.2 5.9 + 2.2 4.5+ 2.4 5.0 + 2.9
'(X&Zﬁiﬂax 1643 + 337 1613 + 310 2668 + 9394 2631 * 83uf#
‘f:l‘:)';:’"(a"':lyln"’i'r“’;’d 25,9 + 10.4 22.2 + 9.3%* 29.4 + 15.8 26.6 + 14,7%*
'c"g::j;‘;‘tﬂ"f"(’r’ﬁ?;m) 2.3 + 0.8 2.0 £ 0.7%* 2.7 % 1.0 2.5 + 0.9%
(s)‘;bfe“r:’s‘:gf‘"zml_lg] 34.8 + 11.2 29.9 + 10, 7%% 28.0 + 9.6 21.3 £ 11, 4%+
(s)";bfsrifs?;:ia('mmﬂg) 32.0 + 12.0  28.9 * 12.6%% 23.5 + 10.4 19,2  10.5%*

mean * SD,
#P<0.05,

* P<<0.05, ** P <0,01 significant from control
## P << 0.01 significant from halothane anesthesia

Presented by Medical*Online




LER
(3)
50 —
25 -
@ halothane
A droperidol-fentanyl
0 __________________________
mean * SD
1
control stenosis
A (A-C) lactate
mmol /L

o L

mean * SD
0 e - ——
@ halothane
A droperidol-fentanyl
-1.0 L L
control stenosis
* P <0.05 (vs. control)
% P << 0.05 (two groups)
K1 EREROLHABRRHOZL
A (A-C)[H']
nEq /L
-10.0
T
I
|
@ halothane :
A droperidol-fentanyl |
|
I
|
I
- 5.0 :
I
|
|
|
]
]
I
L
mean * SD
0 : L
control stenosis
B2 TEREHROLGIKEA L REBOEL

4 By R D 07 HE I PR A 1R 75

L UMBOBEHIRARRERERICIEREED
Zohic (K1), BE#IRAKRAS A+ v RERZE
EEE L B NRBICHERTERICE LD -1

s,

KBED 2 5 Enyi ks D-F B C3¥HT

Lotz LHETIZE - BEIhLR,
Ste (K2). BEIRRZEEROME 2 0L FLEEE

LER and HR
LER
(3)
50 L ] ®
8 2
. % o
a) b (F.——.
@ a
[ ] a o
% a
®
a
O Al i i o
a
-50 |~ a
1 | L HR
50 100 150 (beats/min)
@ halothane A droperidol-fentanyl
© halothane control (mean * SD)
A droperidol-fentanyl control (mean * SD)
4 N N 7 .
F3 SERFERO.LRAE & OHABERE & OBk
LER and MAP
LER
(3]
50 - (J ®
4
Y a
a a® .
a
% . L] | a
a A .
®
a
I — mmm—m e s B s s e S
a
-50 - &
MAP
1 1 L
50 100 150 (mmHg)

@® halothane
O halothane control (mean * SD)

A droperidol-fentanyl

A droperidol-fentanyl control (mean *+ SD)

B4 FERERDOFHBIRE & OHARERK LD

Batk

Presented by Medical*Online



76 H OB OHl ® Ik F15 (1990)

LER and EDP

LER
(2)

50 [~ i ° ® ®
0a® I .
By S
a ° ®
L] a ® -
a ° A
a
(] el S Vs e B 5 i
a
-50 a
k | EDP
| |

0 5.0 10.0 (mmHg)

@® halothane A droperidol-fentanyl
O halothane control (mean * SD)
A droperidol-fentanyl control (mean * SD)

15 ERAER D EBILREHIE & OF FLEHERCR
L DBtk

BR LA 2 OTERBIREDIFE (Ofn%k, ok
e, EZIEKLE) oo Tix, WTFhoic
LEARBERIIED b -7 (K3, K4,
X5).

% 2

TERZE DT DNE R DOKIBS %I ET 5 & ML
RESIXHA L, MikEREERELICET T 57
O AR IR T < MBI TR e I
ETXOLHE T2 5% 0 LA T o R ik
3. MHBMEEDO KT HRE CHBIEOE TR
ERE OB TRE 2 h 28N Tl bR
DEET 50, ThEBL 5 EMSERESFE
L, DWW ORI RS, ko L
D3 B REIMIC K 200 A R 1 O P R I S
EXh, FCBEEEE SO LNHRE IO
= MEDTERRE % R A BINEAED EF L
TETAMERRECERATHS L THRINS.

LasL, SEIOEHEE) GRMEIC L > TEM N
5IMTEIRE & i3z, BEOEMIZ Fu Y K-
W, 7= 8 = — VIRBRRECHE L T e VR
BT Viz b b & 5 ATREENE ST,
Tibb, BORERIC X - TR ETHic
ODHOMBETRHTFHEIEBE L EEI LTV

n, TORERX D-F oy k& WHAZRL
Tt HABBAT v R EKFA F VEETHID
MBS HECEEIhT D-F #cildlshT
W i, BMLOoMmMESMAICKE L FET S
Oing, KEWRIME & A& B IRBRA I o 17 EhRE
IR TIRIER UK S Y, OFRE & miTE
REDORIC TR BRI A b T h - e,

Z DREIMC R T 2 DR RGO 2D RRIC S
WCHRGET Lc, BB—Ic e R 0 EBERRE ot R
) kT 2MEFMRECENETFONS.
Hickey &3/~ vt i3 IERREEZEER T 0 R RIZ
B L CLHMERE LR 5EMmEE a5
Zk, ThbbEBEFERELFCL{TH L
ZARLTWRY, ZhidEBERRFRACIS S
DTH Y OHBEREREOR D & L b2 - T
5. LichioT, »ut o KB EIREER O
72 BRI IC X 2 BREERE I LR U Cod it e B A
DA PO HBFEREOHINCRIE I LT
tEz oD, B, ~et U RKEEBOSNEE
OHERTEEEOEMSEEFHIRY v ~ h o
THRETZFF—EAD LD OFEEFFE O
REWT B L0 E ShD. AERTIINR
REDLHINANBEER S HES D-F B#L v HETE
WEENC B - 7o, B ODIUEICBIE T Ak E
W Catt R@toEENE2 HND. ~rt 1%
i slow (Nat-Cat) channels #[E= 1 Cat i
A ##%l L T negative inotropic effect % &4
59 Ff, AV TNV UHEEEORETIES
B0, SEAMMEO.OFHEE R % T oREREHIE
LV w e KRB IR R BN B IC BB R A < REIMIT
KTDPLIvANKRELZ EAREIRTL
20 A4 V7 v enflifastvo Catt Hyaik
B EIHT B0k Loy v+ i3 sarcoplasmic
reticulum 72>5® Catt OF|H ZHIRT 579,
2 MIRFIZ 31 5 AR X 2R EER T mt
VBT R ESBOoNENE LW EEEX
NTBW | Lichis T, ~ et it fll oRFmE,
& ITREIC Tl L R Mt B AR 13 B0
PO = 2L — R & X v IH LEEERS T
DEEZ L VBEHT2REELD S EEbh 5.
ARERR T EEE, D-F # X v HEfC LV dp/dt
max 2MEL, LFMEHERE S EGERAENICH -
o, F, ABREOREMKER A IC X 50HAE
RESEDE T D-F BX v HE TN WER

Presented by Medical*Online



R LTu .

MR E R ROBERRE TS 5\ O
BHOBAL & Rrp - TR ST THE LB FRIC
D\ T, Verrier &3 EBIIRFRAERFOERE &
BORBOBEGEYBEL, ~ut o HEETIRE
SUREERE X v IR O k3 2 SRR B R HE A ME
S, BFHANKELLEFRE LT3, =
O MLl kIR O HEEE £ —3% L, £o
EEETEA D=L FOHEOHE (~rt
#1146/, EXEELTL/ ) THD EHRI ATV
%. Merin & O TR EMTE0%HA 1T~ =
 URERE (LIAEK118/ 5, FHAEINRIME 80
mmHg) &7 = % = — VRERE (O3a%33/ 7,
SEEABIIRIME 137 mmHg) .0 f e EiERE
RBEICEYD, LHFALBRIERER & FEE I
LT\ 30, i ER RO REET (BRE
RN ik a0 omE R RED D
WY v 7k v Be i OB RERIGIC R T
ENE U osteh b Liview, Fio, RIREOE
s B L B D FEBR T % 40 % IR BEFIT F5\ v T
vk CRREERE (DIA%23/ 5, P KENR L E
82 mmHg) & 7 = v # = — VIRERE (LIA%62/
5, SE¥REIRME 83 mmHg) o L ijEE R
KERFCHEML, OHABRBE ERZCESL
TWAW, WEOLNAROENZERRICD, K
EOER L ZINC Z DEN T = v ¥ = — VIREEE
DREM L Y~ vt o B O LIS AFICHER L
Tz b E2bh5. COXHICHBEONER
L B EHRBROBRBEICELVWEND Y,
HHCEBEMHERLOERIEFICEETH B
7o, Th O bR MEF OO RN 3
DEHMEARORE LTS LiIxRETH
LEDbLDND.

4[5 & Auic £ B R M (R E(F B o AT REME
IITETRENAE 2 — T2 FES L7- prospective 73525
A5 Tk /e <, retrospective 72 TEFRENHE D
Hgs X OIERERE L LHRBOST 2 OHE S
NICBDTH D, Lichi»>T, &EMEOREMmGF
EFR OB E - ERVFEEIC 13 B I TR 22 B 7R 03
DELEZIh5.

MR A TH S RO LAFRBHC KT 58
BrEi v oRKBEReXY R=, 704
S UEE T CHE Lic. TR, BiEEgE

4 By IR 0 Lo 77 HE I PR 1F 77

(el L C R M 0 DA RN (RERICER T 5
aJRE RO L Bbhi.

1) Buffington,

51 R 3 Bk

C. W.: Impaired systolic thickening
associated with halothane in the presence of a cor-
onary stenosis is mediated by changes in
hemodynamics. Anesthesiology 64:632-640, 1986.

2) van der Vusse, G. J., van Belle, H., van Gerven, W.:

Acute effect of fentanyl on haemodynamics and
myocardial carbohydrate utilization and phosphate
release during ischemia. Br J Anaesth 51:927-935,
1979.

3) Davis, R.F., DeBoer, L. W.V., Rude, R.E., et al.:

The effect of halothane anesthesia on myocardial
necrosis, hemodynamic performance, and regional
myocardial blood flow in dogs following coronary
artery occlusion. Anesthesiology 59:402-411, 1983.

4) WHIER, BfEE—, WEAT, fb: BRELNCET S

L@ e =7 L o OIER. BREE 37 1 65-74,
1988.

Sivarajan, M., Bashein, G.: Effect of halothane on cor-
onary collateral circulation. Anesthesiology 62:
588-596, 1985.

Lowenstein, E., Foex, P., Francis, C.M., et al.:
Regional ischemic ventricular dysfunction in myocar-
dium supplied by a narrowed coronary artery with in-
creasing halothane concentration in the dog.
Anesthesiology 55:349-359, 1981.

7) Gould, K.L., Lipscomb, K., Calvert, C.: Compen-

satory changes of the distal coronary vascular bed dur-
ing progressive coronary constriction. Circulation 51:
1085-1094, 1975.

8) Hickey, R. F., Sybert, P. E., Verrier, E. D., et al.: Ef-

9) Lynch, C., Vogel,

fects of halothane, enflurane, and isoflurane on cor-
onary blood flow autoregulation and coronary vascular
reserve in the canine heart. Anesthesiology 68:21-30,
1988.

S., Sperelakis, N.: Halothane
depression of myocardial slow action potentials.
Anesthesiology 55:360-368, 1981.

10) Pollard, J. B., Hill, R. F., Lowe, J. E., et al.: Myocar-

dial tolerance to total ischemia in the dog anesthetiz-
ed with halothane or isoflurane. Anesthsiology 69:
17-23, 1988.

11) Lynch, C.: Differential depression of myocardial con-

tractility by halothane and isoflurane in vitro.

Anesthesiology 64:620-631, 1986.

12) Verrier, E.D., Edelist, G., Consigny, P. M., et al.:

Greater coronary vascular reserve in dogs anesthetiz-
ed with halothane. Anesthesiology 53:445-459, 1980.

13) Merin, R. G., Verdouw, P.D., de Jong, J. W., et al.:

Myocardial functional and metabolic responses to
ischemia in swine during halothane and fentanyl
anesthesia. Anesthesiology 56:84-92, 1982.

14) FRRERZ - L HREHR O R OIKRE S X Ol Xz

TEWMOBENMOEE, ~uty, 7z v4=—LDk
. R 36 : 1908-1917, 1987

Presented by Medical*Online



78 B R # @ FE H15 (1990)

Effects of Anesthesia on Myocardial Metabolism
during Partial Ischemia Induced by Coronary Constriction

in Dogs. Comparison of Halothane and Droperidol-Fentanyl.

Seisaku Sakata, Shin-ichi Toriumi, Yukihisa Matsumoto,
Takao Saito and Toshiyuki Nakahara

Department of Anesthesiology, Tokushima University
School of Medicine, Tokushima, 770

The effects of partial ischemia on myocardial
oxygen balance and metabolism were observed
under halothane (1.0-1.2% inhalation, n=14)
and droperidol (0.5thg/kg bolus)—fentanyl
(75i2g /kg bolus, 0.75fg/kg/min infusion) (n=14)
anesthesias in dogs. Measurements were made
before and after partial ischemia induced by con-
striction of the left circumflex coronary artery
to a point at which resting flow decreased by
about 10 per cent. Subendocardial oxygen
pressure significantly decreased after coronary
stenosis in both the halothane and the
droperidol-fentanyl groups, though the extent
of the decrease in the latter tended to be
greater than that in the former. Myocardial lac-
tate extraction ratio did not change significantly
in the halothane group, while it significantly

decreased in the droperidol-fentanyl group.
Coronary arteriovenous hydrogen ion concentra-
tion difference increased more than twice the
control value in none of animals in the
halothane group, but in three from 14 animals
in the droperidol-fentanyl group. The dif-
ferences in these myocardial metabolic changes
after coronary constriction between both groups
could not be attributed to the hemodynamic
state of heart rate, aortic blood pressure and
left ventricular enddiastolic pressure, induced
by anesthesia. From the results obtained in the
study, it seemed probable that halothane
anesthesia is more protective against myocardial
partial ischemia than droperidol-fentanyl
anesthesia, independent of their effects on
hemodynamics.

Key Words: partial ischemia, myocardial metabolism, anesthesia, hemodynamics
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