404 5 B OM M E23% £4%5 (2002)

RIS 7 ENT 4 Y D R(HE, 7 IRBLD
S (=) KD LIEEEND R

SRS W N
PO T, A

/e

= =1

7 v MEHOBIERZ v, ¥4 VDR
(H)E, 7 IBBIUS(—)EROEGERE L.
Hhe L OBRIZOWTHRETL 72,

FIPIZB VT, 10~35 ug/mlDEFE T, L1
BB LB ELE T Y P O— b D#H40% KT
L7z8s, 1HHEEB LA LERICAERKT
WRD NG holz. DI LML, TENHA
i, FEHICHMEE R W T 5 L E R b,
7, O EIE35 g/ T, R(H)E, T3
&, S(=)fkTcEhEN, #20%, 30%, 40%
TEIH S A, DBEREEIHIVE A 3 R(+) R2 8 b il
{, RIZT7 v Ik, S(—)hk&iby, S(—)&H
I b DERERIRIER 23 e o 7z,

2L &®IC

TENHA EAENHIA DERY) D UBRIC
BHBHAFIVENTFNEIPboTbDTHD,
RIEMEREO R TH S, BIRMIZIE
TERRMEE, RSB X OBFHERRE VW 5T
BY, MEPBEKESICEB0HENEIIEE 252
LAY, —h, TENAALCOR(F)EK, I
LIRBLOS(—) KL, VHREREEZRED, S
(=)EIE T £ IRB IO R(H) R LD S RERSE
DLW E 9 i vitro B L OV in vivo DR
RHRENDH LT, Lol, LEEERTIEEG
oz 3n T, £2T, R KN%5ETIE, 7 v

KIS BRI
MR () FAERRA

tf
@3
H

M OEE WD —F 0 7 - B— FOHERE
BiC, TENHAOR(HIE, FEIFBL
S(=) kD5 LA EE &L OB RE L
7z,

p:] &

(1) A%
EERBWE LTI ~10HE (CFHKE290g)
> Wistar ST VT » b 108PL 4 Flv 7=,

(2) EBHE

L HE T 9 1d Hearse 58 D J7ikIZfEy, T b
* T— T VKB TFICOIE AR L, KREIIRIC A
Za—LVEBALT, #THICERTLET T
FIV7 - = FICXBHEEREMG L. 201,
MEHR D S IEGEICH =2 — LEFAL, R TH
L7z, 7y MEHOHEREE (IPH-W2, 77
AL7 v 7 () A, L2 EREE IcE
7% L7z, BEVIZ95%MRTE & 5 % ik A7 A T hufll
& 72pH7.4, 37 C O Krebs-Henseleit #% & i
(mM ;NaCl 118.1, KCl4.6, MgSO,.7H,0 1.2,
CaCl, - 2H,0 2.5, KH,PO, 1.2, NaHCO; 24.8,
7 R 10.0) BRI LENERE KK &
LRI A LY =2 — L IcdE%E, LEXDOE
=% 7, BXU, g% v (POLYGRAPH,
=Rl (), L% (HR) & AREMR O 5
AT o 1o, EEIERIE T 5 ZflE R A~ b Ol
1 B OFHIMEZE v 7z, FOZEE (LVP) Ol
I, LREIC221,G OEEHS 2R L, kL
b v AFa—4% (DX-100 ; HANGE L%
(BR) 12 THTo72. T2, BR 4 KMESICE
WTKENIR & 0 WS A ERE A PERA ~ MEr

Presented by Medical*Online



RFTRREEE 7 E N7 A Y O R(EE, 78 IEB LT S(-) RO LRENORE 405

<15 min® 415 min—»
420 min—> <= 20 min—>
X1 ERAE
Lg% Fv7 - &—F
W57 %-F

=20 min—"

1500, 50D AR ¥ —%HANTHIEL,
KEIIREE (AF) & L7 FABCEHESICS
WCHITERIR & 0 TS 2 HETRIR A W AR A > bl

1500, 20D X A2 ) v ¥ —%HWTHIEL,
R L L, AR KBIRERE L ORFELZE
R BIT5.0HHE (CO) & L7z, EBRFIH
B LIRS L9, MLz 75y Fvr -
E— FTIOMEESE (L1), Xk, ELE
AL =a2—10 X0, 10cmH,ODEZEIZT
WML, KEBRLVFALLA =21V XL
4, EATHICERT S, Wb hsT—F v 7 -
E— NI BHERZ205 BT W12 b
o— V), B, S5V ERLVT - 2—FIgk
LR E 15T (L2), T T —F 7 -
- FIZX 2 ERE205HAT-o 72 (W2 5 |
)., ZO®R, 59O XY FVT - = F
WX B#EREITV (L3), 515,200 7 —
¥FU7 - FICLBEREITo (W35 UA
N —=F), B, W20 —F27 - £— FiF
D&M, FEY O IRE OERBE Az, &
T—F 7 - - FRTRICOHEREICE T 51HHE
e L7,

R(+) %G58 REE), 7IKEK5H (7
LI BLUS(H)EEH (SH) 0 3
ST, W2I2BWT, SEHOEWREDL0, 15,
25, 35, 40, 45, 55ug/ml (HEEEIXT v ¥ A1
AATL) 1045 L) ICHEREEER L7z, &5
DEBEYRETT v M 2% 6 I,

(4) WEHEE

L% (HR) |, A= (CO), 1 EEHE
(SV) BIUELZEEL (LVP) %ifllE L7-.
(5) fEbT ik

RMEHEE OEWIZ X 2E(LE T b — VT
(W1) BRTROMEMEIINT 5EHETH (W2)
RTEOHUEHEAERIC TR L. HEFRTa
yha—i (W1) RTEOHEMEICHS S

8o f —&—Rik
e £33
% 60 —O— stk
40
20 8 e
n=t 0=l
0 10 15 25 35 40 45 55
B (ne/mb)

X2 LHEBOEEE
#p<0.01 (vs 2> Fa—))

3 =i (W3) #TROREMEDLELZITT
F L7 B OMEIZ, Student’s paired r-test % Ff
W, ZEEYR O HE 12 1E, Student’s unpaired t-
test & W CHT 247\, p<0.05% A & HE
L7-. %8B, BfilL mean+SD IZTHE L 7-.

i R

1) Y X AR
(1) L% (K2)

W1 Dl (S(—)f; 289 £ 18/4r, 713
1k ; 285 £ 27/4%, R(+)4K; 276 £ 15/%3) %
100% & ¥ % £ 10~ 35 pg/ mé D FE T R(+) 1£,
I K, S()RIC X B L HB O T I1230~40
%725 7275, RAKIZ40 ug/mlT, 6Bl 5 FIASL
fEike 20, T IMEIF45ug/mlT, 66IF 550
AEIL L %2 Y, S(—)1KIL55 ug/me T, 6 Bl 5
BIDS IR & e o7z, OMEIRICW - BB, S
()RR bEh o7z, Thbb, MEREEZRED
FERE S(—) AR DITNZ LEATRB S 7z,
(2)IatE (K3)

W1 ToO#EIE S(—) 1K ; 60 £ 2.2 mé/ 57,
T Ik 64 £ 15ml/45r, R(+)k ;59 +6.4
ml/53CTH ot S(=)E, T+ Ik, R(+)kE
b IACHEF R DY IREESS pg/ml F T, 40%72
BEDOKTThHorzns, BEL LR IEHIIHEW,
DM ENRD T A ERASEO bz, 72, S
(—)KIET L IERBIOR(H)EL D b.0HHE
XY 2 BN EANRO b (K3).
(3) 1mAHE (K4)

W1 TOMHEIZS(—)# ; 0.26 £ 0.03 me/
m, T+t 3I4;0.22+0.03m/M, R(+)1K ;
0.22 £ 0.03 m¢/EITHo72. S(—)K, 7+ 31k,

Presented by Medical*Online



406 9% B M M 5E23% 4 (2002)

"“'Rﬂi
—h— Stk
-0 Stk
" ) N ) N n=1% n=1,
0 10 15 25 35 40 45 55
RE (1e/mb)

X3 DEHEOE(EE
#p<0.01 (vs 7¥ bE—))
*p<0.05 (vs R &)

300
250
—8— Rik
g 2 : —h— Stk
.
150 stk
100 &

T

0 10 15 25 35 40 45 55
ME(ue/mbL)

X4 1 EAHBOZELE
§ p<0.05 (vs T ¥ b —)b)

R(+) K & &I HEGEE O Wi FE HS10~ 35 pg/
nlE TOHPHTIT 1 ML EICAE B 22D
bhedolz. Dk, BEFETICEY, FLW
KT A%ED H 7z,

(4) fLZERE (K5)

W1 COMxHEES(—)f ; 138 + 5.2 moHg,
F 4 3K;141 = 19. 8 mmHg, R(+) 1K ; 140 = 9.8
mHgTH -7z, 1EHHEELFE L, S(=)1E,
S 34K, R(+)HE D ICHEFE S O RRE A
35 ug/ml E COHMPTIRALERICHELEIE
BooNeh ol

2) mfE=

(1) L4f% (£1)

25~35 ug/mlF TORETIER(+H)E, 73
K, S(=)ERIZB»TLHAKRORIERIZ, H70%
Thotz. LR, BEFBETICHE, BIERIMK
T BIEMDFRD bz,

(2) LHE (F2)

0 10 15 25 35 40 45 55
HE (1 g/mL)

5 EOEEOE(LE
§ p<0.05 (vs T FHE—)V)

S(—)1k, Tt Ik, R(+)fh& b ICHEYikE
35 ug/mlE TORERIIBFRETH o 7225, i
FEZ RS ICHE Y, A EATRAD 2 AT RO
SNz, 7z, W40 pg/ el EOEREHE
e, S()KIET L IEBLOR(H)ELY D
DA O BEE A EIA DD b 7z,

(3) 1= (£€3)

S(=)1k, 7t Ik R(H)HFEDICEYRE
H25~35 ug/ml T TOHPATIE 1 EHHHEDL0%
FREORIEIED bz, Lk, REIEIICHE
Vv, KT 2N b,

(4) EOLZEE (R4)

FEEFEICE L TIE, AREERICH -5k
DO (10~40 pg/mt) TlE, S(—)f, F7+t3
K, R(+)EE HI260%FEE D MELFRD b,
B OLLEIEI T HHEORNIFBOLN
oz,

z =

TENIA Y RIREWDEL ¥ oI RERHET
I FEIBFTRREEE CH 0, IR, FRIOH
DERBENE L ALY, —F, TENA
A ¥ DRI T B ERIE LR RIS D Y,
S()RIE T IEBIURMH)KE Y b AR
E=DLFEEIRN E WS, in vitro B X D in vive
DM e E D H 577, KWFFEICBWVWT, 10~35
pg/mlDWETIZ, 7TENT A ¥ IFHIHIZER %
PE$ 5 kR AHE 5 172, Feldman 5 0 € )L
Ty MOEHE AW TIE, TENTA Vi
D FFTREESE IC LT, OIGED £ 0 bR E
MR EEIHIT 2 L @E L Twb . RIBURER
3B 7N A OWEIE NaTF v AV D

Presented by Medical*Online



BT 7 EN T 4 Y D R(H)E, 712 IEB LU S(—) B LHEE~D

1 DEBOOESE

v 40

LWL (pg/ml)

avia—i 10 15 25 35 40 45 55
R&& (%) 100 84+14% 67+13% 74+£11% 87+34%  36+10%*
74 IR (%) 100 9110 854138 724218 75427 424268 37+21%*
Stk (%) 100 78430 65+15%  65+16% 704228  70+16%  71+17% 49+28%
§p<0.05 (vs T ¥ hE—JV) ; #p<0.01 (vsa> ba—)); *p<0.05 (vsRAEK).
®£2 OHEHEOEREE
W (ug/ml)
avru—) 10 15 25 35 40 45 55
RIE (%) 100 35+16%  514+22%  32+14%  42422% 16+ 9%
T4 1K (%) 100 72+31 48+£17%  43+25% 26+16% 24+14% 21+15%
Stk (%) 100 36+11% 40+£18%  46+14% 36+14% 44+22% 44+22% 18+14%
#p<0.01 (wsa ¥ Fa—))
£3 1 EAHEOERESR
SEWiREE (ug/ml)
AN - ) 10 15 35 40 45 55
RIE (%) 100 42+16%1 78440 65+38 49+33%  42+421%
T 3R (%) 100 78+33 57+21%  60+26% 38+18% 57+38% 43+37#
Stk (%) 100 51+14% 664308 58+17# 54+21% 64278 64+18% 31+18%
§p<0.05 (vs 2> FO—)) ; ¥p<0.01 (s T ¥ bE—)) ; 1p<0.05 (vs Tt 31K).
x4 EOEEOHERE
SEWRIE (pg/nl)
avra—L 10 15 35 40 45 55
RIE (%) 100 71+16%  77+13% 78+ 8% 67+14%  63+26%
7t 34K (%) 100 79+158 64+16% 72+9% 58+24# 68308 724308
Stk (%) 100 78+ 6% 68+20% 70+9% 66+11% 73+12% 78+ 4% 57+27%

§p<0.05 (wsa2 > hO—)b) ; #p<0.01 (vs T ¥ bE—)b)

WERIZ L BDDT, JVFFIA L) B TLDY
bEEEEHTZEFHE SR TnE 121, F
72, R LWL XHOERE VRIS X
He, RBEOTENAA Y (10°M (#0. 3 ng/
ml)) SEIC NatF ¥ RV ERT AL EI2LD,
BEUZENER %R L, 10*°M (#9130 zg/me) LA
FoBEEICRDLE CatF v AV EDER LT,
EHEMHET 2RI Lz, 5612, 4 X0
H—f %z HWETidy, 7ENHL D
CatF v FOVEWER 1Z NatF ¥ 2 V2§ A 1E
HiIZlbL, gwnekHBEshtwns, hbnl b

XY, KFEICBWT, TENT A VigE10~35
2g/me T, Nat I v S OVERTVER A% 53 S
7272012, FIBIEERDHIH S W FHEREP S
nizdbntEzEzohb, T2, 7ENNHAL IEY)
B A 2l LT NatF ¥ fovicxt§ 5 3
PEL, Ty 2o DOFHEEREIE &) )
B H B2 202, Mo JE TR B X
0 bLEMEDTR W, AEICB T, B b YR
BEPMEN10 pg/me TS T 2 BESRO bk
MmoltEZoNA,

A, DRI T A BIE RAEPR D,

Presented by Medical*Online



408 & B M M 5E23% 45 (2002)

KRICT v IR, SthERY, SHEIFRDLHEREC
3B HENLBVE V) FERIE LN, Va
lenzuela 5Y D ENVE Y FOEFHEH VR T
X, Na*F v 2 VASRIEMEIREE IS B 5 B iAH 12
BT, R(H)EIZS(—)AEI D b.LH~DNat
WA 25580 <, R(+H)HEIES(—)HIckL
T, NatF v F VK 2R EREAHC, fEE
FTHEDOFBVEV)FEREIBFBONTEY, R(+H)
RIE S(=) R &L AREER DL fHNat F v L
W A BAMEDTE <, s ERE I TY
5. LEoZ & kb, KEFETS(—)E2 5K b 0
HRE IS T 2 BEF LI BRIES N
DIE, REER O Nat F ¥ 2OV~ ARSF
HEULHFMEOENDPHEL T EHDEEZDL
Nz, RBFTREEE S LToxhRIE, R(H)ELD
b S(=)EDHHFERTVE LV HEDLH N,
FRRIZBWTH, b O3 2 EEN D%
W S(=)ROFHIEE LWweEz b,

] 2

TENH A 2 1310~35 pg/ml F TIIHH IR E R
RIS S 2 EAURE N, BEREIC T 2 B
R(H) bM<, RIZTH K, S(—)kE %
D, S(=) &2 b LHEREICH T 2 BEF DR
no 7z,

X 73

1) Denson DD, Behbehani MM, Gregg RV : Enantiomer-
Specific Effect of an Intravenously Administrated Arr-
hythmogenic Dose of Bupivacaine on Cardiovascular
System in the Anesthetized Rat. Regional Anethesia 17 .
311-316, 1992

2 ) Mozoit JX, Orhant EE, Boico O, et al : Myocardial Uptake
of Bupivacaine: II . Pharmacokinetics and pharmacodynam-
ics of Bupivacaine Enantiomers in the Isolated Perfused
Rabbit heart. Anesth Analg 77 : 477-482, 1993

3) Graf BM, Martin E, Bosnjak ZIJ, et al : Stereospecific
Effect of Bupivacaine Isomers on Atrioventricular Conduc-
tion in the Isolated Perfused Guinea Pig Heart. Anest-

~—

10)

11)

12

=

13)

14)

15)

16)

hesiology 86 : 410-419, 1997

Valenzuela C, Snyders DJ, Bennett PB, et al : Stereoselect-
ive Block of Cardiac Sodium Channels by Bupivacaine in
Guinea Pig Ventricular Myocytes. Circulation 92 ; 3014~
3024, 1995

Vanhoutte F, Vereecke J, Verbeke N, et al : Stereoselective
effects of the enantiomers of bupivacaine on the elect-
rophysiological properties of the guinea-pig papillary. Br J
Pharmacol 103 : 1275-1281, 1991

Clarkson CW, Hondeghem LM : Mechanism for Bupivaca-
ine Depression of Cardiac Conduction:Fast Block of
Sodium Channels during the Action Potential with Slow
Recovery from Block during Diastole. Anesthesilogy 62 :
396-405, 1995

Mather LM, Chang DH : Cardiotoxicity with Modern Local
Anesthetics ; Is There a Safer Choice? Drugs 61 :
333-342, 2001

Sutherland FJ, Hearse DJ : The Isolated Blood and
Perfusion Fuluid Perfused Heart. Pharmacolosical Re-
search 41 :613-627, 2000

Albright GA : Cardiac arrest following regional anethesia
with etidocaine or bupivacaine. Anesthesiology 51 : 285,
1979

Davis NL, Jong RH : Successsful resuscitation following
massive bupivacaine overdose. Anesth Analg 61 : 62,
1982

Feldman HS, Covino BM, Sage DIJ, et al : Direct
Chronotropic and Inotropic effects of Local Anesthetic
Agents in Isolated Guinea Pig Atria. Regional Anesthesia
7 :149-156, 1982

Clarkson CW, Hondeghem LM : Evidence for a Specific
Receptor Site for Lidocaine, Quinidine, and Bupivacaine
Associated with Cardiac Sodium Channels in Guinea Pig
Ventrisular Myocardium. Circulation Research 56
496-506, 1985

Lynch C 3rd : Depression of Myocardial Contractility In
Vitro by Bupivacaine, Etidocaine and Lidocaine. Anesth
Analg 65 : 551-559, 1986

WA T, B B, g hEES L TENRTA Y
DR IEID e AR SR A 0FFE. R 42
1306-1311, 1993

A R, &I &, I SEES D A RO
IO Na* B X O Ca" BRI RIEFFT TENDA D
. ORREE 44 :193-199, 1995

Foster RH, Markham A : Levobupivacaine: A Review of
its Pharmacology and Use as a Local Anesthetic. Drug
59 : 551-579, 2000

B
R

Presented by Medical*Online



JBHUREESE 7 ENH 4 Y D R(+H)E, T2 IRB LU S(—)ROOHEREANDOTE 409

Stereoselective Effects of Local Anesthetic, R (+) , racemic,and S (-) forms of Bupivacaine,
on Cardiac function in Isolated Rat Hearts

Shiori Terai*, Mori Segawa*, Shiho Bakoshi* *, Takashi Tamura* *, Takako Nishihori*,
Yoshihiko Hirotani*, Kazuhiko Tanaka*

*Department of Clinical Pharmacy and Clinical Pharmacokinetics, Osaka University of Pharmaceutical Sciences

Osaka, Japan
**Central Research Laboratory, Maruishi Pharmaceutical Co.,Ltd. Osaka, Japan

Using isolated rat hearts, the relationship between
the concentrations of R (+) , racemic, and S (-)
forms of bupivacaine and cardiac function was investi-
gated.

At concentrations of 10~35 pg/mé, all compounds
decreased heart rate and cardiac output to about 40%
of those in the control, but there was no significant

decreases in stroke volume and left ventricular pres-

sure. Cardiac output was decreased to about 20%,
30%, and 40% at 35 ug/m¢ of R (+) , racemic, and
S (-) forms, respectively.

These finding suggest that bupivacaine severely
inhibits the cardiac conducting system. And S (-)
forms showed the lowest inhibitory effect on cardiac

function.
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