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X1 Experimental protocol
L1, Langendorff perfusion; W1, working perfusion;
L2, Langendorff perfusion; W2, drug perfusion or with
pacing.
1, hemodynamic measurement.

TETRI I 95% L3 & 5% _BA{L R FE CHafn Sz
pH7.4, 37°C® Krebs-Henseleit #Zf& iz (mM ; NaCl
118.1, KCI 4.6, MgSO4 - 7H20 1.2, CaClz - 2H20
2.5, KH2PO4 1.2, NaHCOs3 24.8, 7 K ¥E10.0) &
A=, LEROE=#%—, BLOREZITV
(POLYGRAPH, =HIg=H), Lk L RERD
S ETo. EBRFIET RLISTTLOE, H
HibhESo P KT - £— KT 15 HBIRES &
(L), V=% 7« B— FIZLH#ER%E 20 5RT
27 (Wl 2> ha—uH). B, 72 Kb
7 - B— Rk BEEHRE 16 BTV A2), LT
TJ—F%> 7« F— RIZLD#ERE 20 pHITo 7=
(W2 ; 3RigHs) . o, W2oU—F%27 - £—F
B, VART I A 5ug/ml &R LI
xRz, £U—F% 7 « B— FETRIZOH
REICBAT 2B ZRIE L.

LIRT ENA A v (LA BUSER) 5ug/ml B 5
H(LARTERIAL U5 ELARTENDA
Sug/ml+~2— v JHERE (LR T BN h A -5+
RV T O 2B (FR 6L I2aT, W2tk
WT, BREE BIT5ug/ml O LR T E NI A PRE
DEERIBIC CHETR E T 1. =2 @i E
DE, BIODLREIBIZEBEREH L, W2IZ8)
LUO0MEMNWLICBIT LM EELI LD LD
FISEBREZE KL, L= 7RSI 5B
B 15 fFICHEREL, LDBEX—Y TR LA,
FEIIL Y 0.1mA TH o7z, LERTEALA
B+ RV TR VATEAT AV Sug/ml O
FEVRIRIZ X 2 HERBALE & RIRFIC N — T ALE %
177z,

3. AlEIEAB

DEHE, Dbk, AO0=E, 1EHHE, dp/dt

BLOLERZEEFFICHE Lz, FRIEEBIX
ayhao— LRI —F 7 - T— T
EFODfE & HeBiat L7z,

4. BIAE

FHEEB OZEALE WL KT RO R EMICXd
2 W2 #TROBEMOEEIZTRDL L. B
N O#EIL, Student’s paired ¢-test Z V>, &FER]
DELERIZIE, Student’s unpaired t-test & VN CHEHT
ATV, faBREm A 5%LL T (p<0.05) 2 HE &
E L. 72k, #EIX mean+=SD Iz TEb L.
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LAY AWz ERESEBICL, =¥XT7 U v
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IS v T aTF v — (FeHiEER) % 0.08, 0.8,
B LT, 80ugkg/min BEHEO 9 BICHT . 72
B, WOU—x27 - — FEEOR, KEL LI,
Sug/ml O LR T BN A IR EOFETRIRIC TR
BAiTolc. AT7aZ I rEERICONTIHE,
Sug/ml O LR T ENH A R EOFERIRIZ X D
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OWEECHEBIR I IO MELE. &£V —F
7 - E— FRRTHEIZODHEICHE T 2EBEZHIE L
To. BEECBWTT v FEE 6 LAV,

3. RIEER

EER 1 LRERICITo 7.
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LZW2 THRHOBEBEOE{LFIZTRD L. B
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LREEITV, EREMMN 5%LLT (p<0.05) & FH
BLHELE. 2P, #fEI% mean=SD IZTEKD
L7z,
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1. (g% (E2)

W1 COMKHEIZL R T E T A -5 8 ; 246+
B5E/SBLRLARTEAT A -5+ 2= T
B 236262 [E/STholo. P, LERTEART
A5+ _R—T U TREICBWTIE, ZOfEIC T
— v 7R R LT,
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W1 COMRKEIZ LR T BRI A -5 8 ; 52+
12ml/45y, VARTEASAG A -5+ R— 2 TEE ;59
+82m/S Thot. LARTEASAT A -5 T
SUBEDEK T Thol-DIZR L, LRTEND
A5+ —=L U TETII 20%REDKTTHY,
LARTENRI A -5 REHZHL, LARTENRTA -
5+ _R—I U FEHCBWVT, FEICODHAHEDKT
DPH ST,

3. 1[EatHE (H4)

W1 COMHEIZ L AR T A -5 8 5021+
0.05 mL/El, LARTENRDA -5+ = TRE
0.25+0.04 mL/EITH-7=. VRTE I A -5 B,
VARTERTA -5+ 2=V TRBEE BT, 20%
BEOKTARD b, WFEICEIRD bR
27,

4. EOERE
W1 TOMEHEIZ VAR T ¥ 0 A »-58F ; 135+
22mmHg, VAT ENRBA 5+ RN—T T
135+3.7mmHg Th o7z, VIR T E A -5 BE,
LVARTERDA -5+ _R—= v TEE BT, 15%
BRECKTARD LN, MEICEITRD LR
o7,

5. dp/dt
W1 COMIHEIZ VAR T E LA -5 B ; (403
+100) X 10mmHg, VAT ENH A -5+ RX—
VU BE . (4837+26) X10mmHg ThHh-o7=. VAT
NhA 58, VRTEASAHA -5+ 2=
BEL LT, 20%RECKRTARD bIL, MEEICE
RO RN T,
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K2 Effect of pacing in heart rate
Data are presented as mean£SD.
**p<0.01, compared with control.
LBUP-5, levobupivacaine 5xg/ml;
LBUP-5+ P, levobupivacaine 5xg/ml+ pacing.
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E3 Effect of pacing in cardiac output
Data are presented as mean=SD.
**p<0.01, compared with control.
T p<0.05, compared with LBUP-5.
LBUP-5, levobupivacaine 5ug/ml;
LBUP-5+P levobupivacaine 5ug/ml+ pacing.
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4 Effect of pacing in stroke volume
Data are presented as mean=+SD.
**p<0.01, compared with control.
LBUP-5, levobupivacaine 5ug/ml;
LBUP-5+P, levobupivacaine 5xg/ml+ pacing.
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5 Effect of drugs in heart rate

Data are presented as mean=+SD.

*p<0.05, compared with control; **p<0.01, compared with control;

T p<0.05, compared with LBUP-5. LBUP-5, levobupivacaine 5xg/ml;

EPI-0.08/0.8/8.0, perfusion with 0.08/0.8/8.0.g/kg/min epinephrine in 54g/ml levobupivacaine;
NE-0.08/0.8/8.0, perfusion with 0.08/0.8/8.0g/kg/min norepinephrine in 5ug/ml levobupivacaine;
1S0O-0.08/0.8/8.0, perfusion with 0.08/0.8/8.0g/kg/min isoproterenol in 5xg/ml levobupivacaine.
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X6 Effect of drugs in cardiac output

Data are presented as mean+SD.

**p<0.01, compared with control; T p<0.05, compared with LBUP-5;

1 p<0.01, compared with LBUP-5; § p<0.05, compared with NE-0.08. LBUP-5, levobupivacaine 5ug/ml;
EPI-0.08/0.8/8.0, perfusion with 0.08/0.8/8.0ug/kg/min epinephrine in 5ug/ml levobupivacaine;
NE-0.08/0.8/8.0, perfusion with 0.08/0.8/8.0ug/kg/min norepinephrine in 5xg/ml levobupivacaine;
1S0-0.08/0.8/8.0, perfusion with 0.08/0.8/8.0g/kg/min isoproterenol in 5xg/ml levobupivacaine.

JVEE 247223 [E/5Tho Tz
DIETHARO N, SHMICAEERZETIRY
an@#ot.vm7tﬂw4>5%wn$m&5
BICHE LT, =% 7Y v 8.0ug/keg/min 55,
N ERT7 U2 8.0ug/kg/min & 58, BLOA
V7u7 b/ —/)v0.8ug/kg/min, 8.0ug/kg/min $t5
BBV TH B DI DR T A0 S vz,
At E (K6)

W1 TOMSHEIZ LR 7T B A -5 F ; 52+
12ml/5y, =7 )8 57xTml/45y, />
X7V VB A 1Iml/ sy, A Y TaT L) —
B, 55x98m/ Ay CThHholz. = ERT U v
0.8ug/kg/min % 58, 8.0ug/kg/min & 58, /1=
B R 7 U 2 8.0ug/kg/min #E5F#E, BLOA VY
7 L/ —/v 0.8ug/kg/min £ 5IZHOWTIE, VART

éf@ﬁfbmﬁ

ENH A 2 Sug/ml BEREE EREIZ L L CHEICHE
L, OB TIE+5 7 0 EOEMAEE
boYSY aWASIEToY el

3. 1[EHAHE (E7)

W1 TOMEZ LR T DA -5 8 021=F
0.05ml/[E], =& X7 Y & ; 0.24+0.03m/E,
TR T Y R 0.22+0.04mY[E], 4 Y T
L/ —JLEE; 022£0.04ml/E] TH -7z, 1FIFET
DEETLRT BB AV Sug/ml BMIZERHEAE
REFRBO LN NN, 4 TFaT /) —)
8.0ug/kg/min M EREICB W T DR, +H7RLED
BB Lo T

4. EDERE

W1 TOMRMEZ LA TN A -5 8 ; 135E
22mmHg, —v 37V & ; 131+18mmHg, / /v
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7 Effect of drugs in stroke volume
Data are presented as mean+SD. **p<0.01, compared with control.

LBUP-5, levobupivacaine 54g/ml;

EPI-0.08/0.8/8.0, perfusion with 0.08/0.8/8.0.g/kg/min epinephrine in 5g/ml levobupivacaine;
NE-0.08/0.8/8.0, perfusion with 0,08/0.8/8.0g/kg/min norepinephrine in 5ug/ml levobupivacaine;
1S0-0.08/0.8/8.0, perfusion with 0.08/0.8/8.0g/kg/min isoproterenol in 54g/ml levobupivacaine.

TR 7 U B 140£18mmHg, Y 7T L/
—/LEE ; 135+20mmHg Tho7=. /A= x7 )Y
> 0.08ug/kg/min ¥ EIZBWNT, +oekEHDRR
OOLNRPoT-. LRT EST A 2 5ug/ml B
BEBIZELT, %7 U 2 80ugkgmin 5
B, /= x7 Y 80ug/kgmin ¥ 55 T
AEICELEEOKTRMH S,

5. dp/dt

W1 TOMEMEIZ L AT &I -5 8 ; (403
+100) X 10mmHg, =t 317 U & ; (463+89) X
10mmHg, /T 37 U 8 ; (451 £82) X
10mmHg, A4 Y 7w 5 L ) — /L8 ; (432+103) X
10mmHg THh-o72. LRI ENH A > Sug/ml Bl
BERICHLT, =37V v 8.0ug/kg/min #5-
B, /AT EXR7 YU 80ugkgmin HE5RE, BX
WA Y 7TaT ) —)b 8.0ug/kg/min ¥ 58 Tl
ﬁ“ dp/dt DR T 284mil 7.
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6 il 3 Bl LEMEARENRD R D bz,
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A. EB1: BRFREELRIENHA D OIDLHEE
M T BDER—D T OHR
RETRBEOLERIIIEREF CH L4 F

¥ RO EEIZL D DB~OEEND L < IXH

BRRERICLVEZRY. LRTERIA DL

BHIZT AT A L FERRIC, BALKFE NatF

¥ 1N, KTF ¥ 3 VHEWNIZ £ % QT R O IER R

BIREDOTRER, BIOLFREN/HRESI TN DY,
INHEDZENDL, LRTERDA OMENEA
BEIZ LD LHEBORTICES MEHEDOERTIZ
LTI, LDHBECERORICEES -
THETCHATEDLD TR N EZ X b,
F72, 0.5%D LR T ENRD A & S FREREE &

LCHEAT2HE, —RiC20ml #5352 &8
ZNWEEZBNDY. FOR, MERBKRESEELT
F5D 10ml B A-To T 5L, mMFREITH
S5ug/ml LHEEEN DY, ZhE TOFHx DI
BWTHYW, 5ug/ml DVRT END A L PE DR
MCTLHHEOE T LAHEDKTARD L
nizi=¥, KEICHIT D 1/71‘\71:/\77/(/@{2
TR B X Sug/ml & L=,

Glikson 52 D#MEITH B L D12, K TIThbh
LHRX—= 7, DRIBEBEERORFEICIVED
BRERER—AA—HI—ILLDREICLVEE
EEER QT BHZE 0 LINGERZ EFL L,
BEBYERTAIEDICTbATWS. T,
Pinkerton 5% O v X .Llgx AW ERT, 7F
NI A VBEEBICR—V 0 T BIToTYH, ELE
B dp/dt IZEIERED b TWRnIZ &b,
RV U TUB I LHBEERICOLEET DD
DT, WK T DHBID RN LENEZDL
ns. KREBRTIX, VRTEAADA-5EEITHL
T, VRTEADA -5+ _—= U TEIZBNT
DREEBICEEREENRBED N, Zhix, Vv
RTEATA L OERTH IR OMENTT L
T, N—=T U TNEIC L DEBRIREERED
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e, DRSNS —EITRENT, VRTEASSA
VE5+ANR—T U TBICBWT, DAHENFERI
ERLEbDEEZ LN, AEORKRITHH
DEZEZ W DER—Y v TR ORRTH D,
R TIThN A= v D HELRR>THS
LoD, N—V U TNEOFNERE S LR
27,

UEDzZ L Xy, 5ugml DVRTENRTA i
B KB DB OET 2404 5 LISl 2
WEIEE LT, =3 ZEDOH MR S
ni.

B. R 2: BAAMEBELRIENN DA OO #EE

MEN=HT2HhTaA5IVOHE

Foth bW vy PRV LDE, LR
T NI A OMERNEGIZ XD OIS 03
JEIIRETHD R REENTNDHZ &0 b,
FEIRIC BT DR ERORAIL, BRAZET S
ENREZOLND. BEHICEMCBBRTHDL L%
KIE % £ 5 DAREOIERICIE, BOEELTH
Ta7IVEBIBAWLENEY. BT aT I 3%
ZRE~OERA OB ST LD, DILHE B 5RA,
BLOMEFIMERICE IS, BEOHFRIIGET
TERANLE L S TnDY.

LVIRTERIAL DT EIEKTHETENNDA
VICEBLHRBOETICRLT, 735 I UM
REKRGFOICODEBREOUENREZ R LIZE WV O
ENHDHY . KFFEICBNT, XTIV,
NTERTZ YT, REKRGFEHICLEATEADA
R D OS2 ET SEM RO b
Db, DK, BIOELEICFET D fr ZEED
PRI L0 g, DIUHE 73 K OV I s
EOREME BEBEOTLENEZ o272, LAY
E NI A A K 2 DURHE 7o R AR SR D LB RE
milNEEINZDEEZ LN, o, FiE
RE -7 LTV v ZREORBETCH DA YT
o7V /)—NE, =xT7Vy, AT ERTY
YEVBL BT RUF Y UZEREASOIERBERS,
EDTDITOERETLEFEH bRV E SN TEY
R COBEROEREELMO 2O AT 27 3
YEOVLRLSBEINAL TV DY, 4 E,
0.08ug/kg/min ¥ 5B T 2 FEIZEE L TRV Lk
BEREDHRRBOLNZOL, A Y TuT L) —
INDFRT) e B-T LT U U mEIC 2 ERIC

raboiEZLNEY. LL, /Y FoT L
J —/8.0ug/kg/min ¥ 5FETDH, 6t 3 FlIZL>
EMERERNBO LN, -7 RLTFT U UZHE~
DOIER BN T2 DIREENRSS B BhRE D TUE N FHH
ShizlzbEBEbhs.
AIFFETIE, LRI EST A DLED KT
THRBELRIFT A0, WHLEE AV i-E
REBRIToT-. LEN->T, KHFEOREIIM
e B MR A2 LI B Ak L2 b DTk
2, RIS T D -OICITE R Rat N BE
ThdEEZOND., BT72T7I D50 T, K
WFFE CTERAEZNR 2SR b LT IR E DS EER CRRAE R
AW AT a7 I voERE(EEXRTY Y,
JIVEERTZ I UBIOS Y TaT L — L) LR
RoTWBHIZ ENLD, 5%, Mg E EMR
ERNLEEEBSEICOVTHRFAPMLETCHD EE
Sy (N

Utz btky, arvio—LBLolk#k B
X K Y D 0.8ug/kg/min 5 & & 8.0ug/kg/min
BEBEMICAEEZENRL, Sugml OLVRT NS
A REIC XD OEIMEER T L TIE, =
F7Vy, blLFAYTrT L) —1LD
0.8ug/kg/min % 5B CEEAEDRPEm W & Bbni.
AV FaF L) —l2NWT, 8.0ugkg/min &5
HCTLEUEREIRPBO NI E2BETH &,
Sug/ml O LR T E 80 A PRI K D DEEREPIH
TERICH T 2 0E#E LTI, =EX7 U o
0.8ug/kg/min 5D HEEIND.

Ol E AW ERRICBIT 2= 7L
B, 5ug/ml DLART ENAD A EEIC K DL
MEEZOMK ZERMESND Z R E iz,
E72, Sug/ml D LVRT ENRT A CPREIC X B0
REMEIERICH LT, =327 U 0 0.8ug/ky
min # 5 THED R EmI T

AR HT2Y, EYOREE, ROWCIER, =
ByE #THE £ Lo A REERA R4, FSFERR R4

DERRICTRS EH B L LT ET.
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The Study of Treatment for the Inhibition of Cardiac Function due to Levobupivacaine

Kazuya Urashima*, Shiori Terai**, Takako Nishihori*, Yoshihiko Hirotani*, Kazuhiko Tanaka*

*Department of Clinical Pharmacy and Clinical Pharmacokinetics, Osaka University

of Pharmaceutical Sciences, Osaka, Japan

**Department of Hygienic Chemistry, Osaka University of Pharmaceutical Sciences, Osaka, Japan

Levobupivacaine is a long acting, amide-type local
anaesthetic that is the S(—)-isomer of the racemate
bupivacaine. It has high affinity for the myocardial Na*
channel that can be cardiotoxic. So, an intravenous
injection of levobupivacaine sometimes becomes a seri-
ous problem as the inhibition of cardiac function.

Then, we investigated the effects of cardiac pacing and

catecholamines (epinephrine, norepinephrine, isopro-
terenol) to treat the inhibition of cardiac function in iso-
lated rat hearts.

Our results showed that cardiac pacing and 0.8ug/kg/
min epinephrine recovered the inhibition of cardiac func-

tion due to 5ug/ml levobupivacaine.

Key word : Levobupivacaine, Bupivacaine, Pacing, Catecholamine, Cardiac function
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