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TENRNIA vHREBEORBEICBIITT IR T+ — VOEE

ERAFREBREFRIER A CR A E B m7EF
(1HGEEES | BRI - BRAZSE)
(EfE A fhEdR)
X H & -

TENT A hE (REIR, E#ELOMEL) OBBRICBIIEZTFORFT7 +—VORBBIHEL, E7LIEDL
B2 LI HERCERERET LA, ERITE, 7y M2 70%EEEEE L 0%BETCALIFRL, SEE @=11) Tk
FNEE, 7URT AV =12 BLOEETLVT VB =11) CIX50%EHED TR T +— b (650 pug/ke/5) B
TERTINLT Y 28%) #NA73 4, TENH AL Y% 2 mg/kg/FORETHRE L. FERREIE L, X705 08
(19.8 mg/kg, X) PFART, 7R+ — VB (134 mg/kg) T NIKE, 3B (6.9 mg/kg) BRATH o7z (FREFN
p< 0.05). MR, 7OF7+—#H GLL mg/ke) PRAT, ER 7T VB (19.1 mg/ke) AT NITKRE, KRR
(6.9 mg/kg) P HANTH o7z (FNFNPp<0.05). EER2TIE, EBR1EFEHEOATRETOS v k%P0, P300, P600, P00
BLUPPI200HIZ3 T2 (Bn=8). FNFROBIZHL, 7OR7+— %0 GEHOAR), 300, 600, 9008 L 1200
w8/Ke/ T OEBE CRHGEHHE L 2455 7 €80 £ ¥ % 2 mg/kg/ S OME TS L. TEIRFEHRIZ P300 (114 mg/ke) &
P600 (11.1 mg/kg) #A%, PO (7.5 mg/ke) #E L UPI00 (9.1 mg/kg) %° P1200 (8.2 mg/kg) B L h K& D o7 (p<0.05). [LM&
IEFEBLE D P300 (57.4 mg/kg) & P600 (57.3 mg/kg) #:7%, PO (53.4 mg/kg) #i5 X UTPI00 (52.7 mg/kg) *° P1200 (52.7
mg/kg) HLHKED o7 (p<0.05). MEFFEIL, P300 # (16.9 mg/kg) AFPORE (10.6 mg/kg) &) A& (p<0.05), #

DUOFETIHEBIRER L kb orz, DL D, 7987+ -0, 7ENHA O hBICT A RBEMIEREET 5 Li5H
ERZ. B, EXRINVT AL TTREREBGILEHRES > T3 2°, EREBRHEAERSERHTHAI L, 900
pg/kg/ L DG MEEIT 2 B L NEIRSE L OVME RIS 2 BRIEEH SR T2 Z e s iz s .

Key words bupivacaine, central nervous system toxicity, cardiovascular tox1(:1ty, propofol,

sevoflurane

W, TURT+— ML BEHHE Y, BHREEEZ0EE
FTHEFDFE Lo Tvs, FERIEEIIIhEORRLEIVE
ISP ERBTRAEEREFA LIS TEY, BT
REEFEORAISENR TV, LI, BEREEREN 7Y
INT A RBRCPRAREE L S UICLELEE LY, 20
BERSELEHBL OEMERIHERLC, BEVERTE
BEOLTy -V RAER SN I ENRESLTVSY,

TOART =L, 72/ —VBEKIIET L L VWEIRE
BEETH Y, RHFEL, REEEORSIERTHLI LD
b, MEEAEL L TORE LRSI L B FRERERE -
LTHIELAERAENRTWAEY, X7V vk & Ol ARKE:SE
124, JESTA PR B RBRPEFORHEE LT A1EH
PHENTWEI, L, 7aR7+—VIZBELTHE, |
EBERIIOEETOREFEIHZH00, HRERIEROH
FZOWTIEHBELBREFRY Ry, EHESERICO
WThH, TOR7 +— L IR ARBES F—ERATHEL
bDIFREL SRV, KFETIX, TENHA Y REORETIC
bli?fuf7¢—m® CEZBL, kRTINS L EDMIER

CICHERIGERES v FEHVTHRE L.

FRISFI12A 228N, FHI4FE2 A4 HRE

MR LUHE
I. TERAA>hBLHBEEFTTIOR I+ —LOBE
RTINS & LbER (R 1)

1. ZEEREHY & e

10~ 11:B#, K& 310 ~ 385 g D il Sprague-Dawley 5 v b
(H4SLC, ER) 34ME EMEE I, W =11, FuX7
T= VB 0=12) BITERTINVT VB =11 O3BIZ5T
72, FF, BBELS%ERTILS Y (ETLY® yg K
v b, WE) ORACLYREZEALZOBEEUML, A
TIPas SN-480-7 B (35 / BUFERT, THD) % F vV CHRME
MR % HifT L7z, 20%, DTICESsAsnLgomiz, %
RITIZTO%DERMILESE BMEL, ®X) #mMz, X7V
FYERABIZRECRBLE MR L7, 2B, BBV RAE=5—
BP-508% (A& —1) >, /M) #HWVT, BEHOTEEELE
BobUPl R 71VT r OBRELERER L. AARERIC
ATF—TNEEAL, ERETRERAIC T CED TR
EDORGIIHW:, ERBERICOIF—FLERBAL, 1LER
U7 VEE 10 ml/kg/BEE OBETHE L. F oA KRS

Abbreviations : CYP, cytochrome P450; EDs, 50 % effective dose; GABA, y -aminobutylic acid
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ARizH 7 —FVEHFAL, BlABIIRENE%EAP-611G B
(BAEE, B #HAWCHESBFEHRT 2 & & D I
KOFEUZH T,

MR A A 547458 ABL510 %! (Radiometer, Copenhagen,
Denmark) # BV CEIIRITL Y A 547 24TV, BIIRILIREE S R 45
JEA35 ~ 45 mmHg (2% % & 9 1TSStk 2 /M L2, Erp
i, GEFACOLIG T (HANE) LetEmE RV CLER (8
ILEFE) 2l L7, 72, IMEEFAB-601G T (A 4)LH)
Z Al MR (TSRS — TR SR ER AR ) 2 L2, ko
Mz H W NE-223S B (HAST) % Flvy, RITHERE b
TRIHBIE R B & OTEE A 8B (FER) O TICHA L 2.

2. By

SEALE DT, FERBREIRE )BT =9 4 (=
AF¥a2TyrA®, =4, WE) % 0.1 mg/kg/5 DM EE TR
#EL, MbEEaL. 200MoREHEOons, LB vy
WL DH G- il LRES T Uiedt o TRRELTEE R 2 L 72,

HEBTE, LRTIAT OG5 EhEL 70 % ERRLESE
& 30 %METHELZMHEE L. 7u8 7+ — VBT, bR
TN DR L 70 % LSR5 & 30 % AR TR %
MEFRTALLEDERBERI Y 1% 7TRT7+ - (F1 7
DY ® iw, K #65 ul/kg/5OMETHRE L7
LB, OTORT 4 —VORGEEE, T MIBITA
50 %A HH (50 % effective dose, EDyy) 650 1 g/kg/MHl ¢
59, RTINS URETIE, TORIERMEEFELE S v MIBITS
EDsplc 5 228% R 7L WERASE. E51Z,
FEEEL LR TV YRETIE, ERMERL Y 7oKy
+—VOERTHALRHILH (1> FF7UEyY F®, ki, ®
) % 65 p l/kg/5 DHEE TS L.

3. TEND A hEOTME

B AETRE L C305PRBLARKST, ML
SEHMEFME LBIRL T AT ET 272, RWT, TENS
1Y () (TANT Y v/8y, KR 2505% & EN7ctH
BHEABRE ) VPR T STCH258 (FvE, HWEK) 0L
D, 04 ml/kg/5 (2 mg/kg/5) DMETTRKEHRPIZIXS L
7

REREIROEE L LT, TR, EL o IMELEORR
BESRL. TEROHEICIZLER—ZFHY, LEEAERO
HBRE D o TREROFER L HE Lz, EROHEICIIMEE
vy, RIB100 o VUL EOREBIMENSEOHIE 2 b o TERED
RBEEHEL:. LELEOHEIZIGOEREHYvy, SROHAE
HBE1GBIC b TMABRSRO bWz E 2R L
BT MELEORHEHE LR, REIR, 845 0IMEE
DORBIZELLWER ) KTENH 4 v oR5RELZET S
ZEIZEY, TEIREHE, ESRFAELLFILMELERERE
REE L.

I. F7ENAA o hEICELETTAR I+ —LOFE: B

BRICHEFRORE (58 2)

1. SEEREDY L Hefi

10~ 11:8%, 1KE 310 ~ 340g D 14 Sprague-Dawley 7 v b
(BASLC, EM) 403t L, ER1LABOEMEEL .
INGFEMELE, TORET - VISR PO, 7O
T 4 — V300 pug/kg/STEEEE (P300EE), TR 7+ — I 600
ng/kg/ 58 (P600EE), 7URT 4+ — 900 pg/ke/ 1%
58 (PI00RE) BPLUTURT +— 11200 pg/kg/ 55k 55

(P1200%) D5EE (Fn=28) |Z4tT7-.

2. RRELITE

EER1EFREOEER L BIbNy o=y 22 L BIEBE%IT-
729 &, 00MOREHEONEL, LRTNT ¥ &b IZILEE
VP NEORS I U, TOBEBCER L 0% /EEZ
RAELELRHEG, BMTIILEHoTI% 7R 7+ —- LB L
T4 79 Ey FOETHROHSTRAL, ERRERLY
120 » U/kg/SOBETIHRS Liz. TobLPOBIIE, 1>}
Yy FODAZIES L. P300, P6004s X UFPO00BEIZ I,
1% 7aK7+—Lb4¥ b5 Ey F®@% 2201 3,
1:1BL03 10HETRARS L. P1200 B2, 1%
TOUORT+—NOIREHEE L.

3. TEINH A LR HED G

IRE iR A EE L T300HMEM LT, aEBs LY
R LBIRM A A5 E1To7. KT, EELE
FREIZ05% 7280 1 V% 0.4 ml/kg/5 2 mg/ke/5) D
MEETTREIRAICHRS L, RER, 8850 FIL0EE0R
BEEBRLE, BEROBBUCE LN () 27EN Y 4
YOG HEERTHILICED, FNLHLORBELEML
AR

4. MYETENH 4 Vil EDONE

TEINH A ORISR G, 2.5 58 ITERIL 2Bk @
0.5 ml & #Ls (3000 rpm, 1043 L, Mo h-mifs —80TCTT
HAERIE L7z, TENT 1 YREONEIX, Adams b PO Kk
CEDTWTIT o7, Thabb, FERFSATHWLNEEER
CCREREL v v 70 S8 OB 12200 £l 2D SF7. 2
MCREEE L LT F FAh 4 v ($EEEE) (Astra Pain
Control AB, Sodertilje, Sweden) 1 ug® A7z 2, E6IZ 1
N KBS P U 74 (F, KR 100 pl& ¥ FLz—F0
(F03%) 5 ml £ N4 10 3 MIRE L7z, &0 (3000 rpm, 1043) 7,
DX vy T EELIEEEI L FLI—F LB ERYD 5T
7z, ZHUZ 0.05 N BiEE (FI36) 200 pl&hnx 1053 FRIRE L 7.
BOELL (3000 rpm, 1049) LTY¥ o FLz—F LEBEEEEL
72. 365 COTTCHRELTWAVIFLI-F L ZHERE L,
20 p 1ZEFHMEY O~ b 75 7 LC-10ATvPH (B BPERT,
FER) WEALR. ZOB, AT LAZETA 0Ky Sy o
Cis (3.9 X 300 mm, Waters, Milford, USA) #H\ T, Iz
ST R 238 SPD-10AvP B (B EESLERT) % Fwv
7o EBBEMERICE, Y BT MU s (k) Y
KA L CIER L 720.05 M U BB (R W
PHE3SIZHHED &7 h= PV () 27 . 3OEETIE
GLlicborAW: FLBHEORE L ml/5L L, Bl
EEIX210 nm (23R E L 7.

M7 ENH 4 2B 0.5~60 pg/mlOFETHREBRD
EREATER SN, TEREIE18% TH-o7. Tk, ¥
O IMEILREROMIETE/Nh £ 2B, BERA%
BLARIBOE» SRR L - THEE L.

. forEthnze

WERREIXTESDTELA. FNEBEORMLEICIE—T
RESEBSE Y, BEEIEDLNEE 1213 Scheffé »
SEMREETo70. METENH 4 ViREORENISILI
B L Tid, BRI A8z v ORI 2 T2, £ 72,
HRLBICENTEOH 2 tHREEZ V. WInoBadfan
EDOGBLUTEb - THEEDY LIEL.
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B’ H#
I. JERAA > hBCsLET ORI+ —LOFE ©
KIS D (EER1)

1. TENT A4 AESHOEHESEHT—F (F1)

%E, BRMTASHES & OGHEEIIE, HEE ToR
TA—VBEBIFERTLS VEOBICEZENED LNE D
o7z —F, FHMEICE L CE3BMICAFEENBDON @
<0.05), HEEFEETTORET7+ - LENFIRIKRE, &
KING VENEERTH- .

2. TERDAL UhBRERECHTATOET7+— LB LY
RTINS DB (D)

WEELEETOT v T, FER, B%2 5 I0MELD
EHEFEEINT. TERBREEWEET6.9+0.8 mg/kg
THhofed, TuRT 4 — VETEMHBHEN194%, X7V

Table 1. Baseline data in Experiment 1

Control Propofol Sevoflurane
Group (n=11) m=12) (n=11)
Weight (g) 355428 35819 354420
pH 743£0.02  743:+0.02  7.442£0.02
PaCO, (mmHg)  39.9%22 382420 38,0+2.1
PaO, (mmHg)  103.6£9.0  104.8+6.0 98.31+49
HCO, (mEq/)  259+08 25.0+1.3 25113

HR (beats/min) 394427 382+27 373420
MAP (mmHg) 13510 10516 * 850 **

PaCO,, arterial partial pressure of carbon dioxide; Pa0,,
arterial partial pressure of oxygen; HCO;, plasma
concentration of bicarbonate ions; HR, heart rate; MAP, mean
arterial pressure. Values are x=SD. *p<0.05 vs. the control
and sevoflurane groups. **p<C0.05 vs. the control and propofol
groups.
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o

Dysrhythmia Seizure

Asystole

Fig. 1. Cumulative doses of bupivacaine required to produce
first dysrhythmia, first seizure activity, and asystole in the
control ([J, n = 11), propofol (M, 0= 12), and sevoflurane (7,
n = 11) groups. Each bar represents X = SD. *p < 0.05 vs.
the control and sevoflurane groups. **p < 0.05 vs. the control
and propofol groups.

S UBTIIBTROEMBERLSE (B4 p<0.05). s
REINEHET69106 mg/kg Thoaf, 7K7 34—
BECENBEDL1%, XTIV L EETIE277 % DOHEE R
L7z (£h#hp<0.05). FEREHEBIZLRT7IVT ST
UE7+—VEELDKREDP 7 0<0.05) DITHT L, HEHEN
BiZ 7R 73— VEFER 7LV BEL)KREDST (L
0.05). iz, LRTNT BRSO UNIHEREE CTIIAIENRSE B
CEERFREOMIIHEEF RO ooz L, 7
OR 7+ — VECETEREHARNIAERFEHAR L VK&l
(»<0.05).

LEEEBEBICELTIR, 7087 5 — VB (43.948.9
mg/kg) BERT VT LB L K& WEEM DL
A, SEMICEEEIRDON R o7,

I. TENHA L hBISLETTOR T+ —ILOBE B

BRICRROKRE (28 2)

1. TENI A YRR OERERF— 5 (E2)

HEL O CIZBIRILA X A, &TORTHERES D
DLholz, —F, GRS L OEYmEICE LT, TR
T A= VR E L4 (TR — VB0 S
DEBE) P PORICH L TEMEZR L 0<0.05). 72450,
TURT = NEZELUARICIE, 20O LR L N
7.

2. TENAA VHBERBR AT E TR T o+ — VD
R (R2)

HRELZETODT v MG, REIRE S L8 1L D SEHH
BEEh/, Chic L, BBOFHEIHES DL PO
BLUPOHDATH), ZOMOBETIZHMARILL 2d
2 7.

TEREHREIL, P300 (114 + 1.1 mg/kg) & P600 (1L.1:k
15 mg/kg) AT POBE (75108 mg/kg) LV K& o7 (p<

701
60 - ko
501
401
301
201 ok
* %k
OA

Dysrhythmia Seizure

Bupivacaine Dose (mg/kg)

Asystole

Fig.2. Cumulative doses of bupivacaine required to produce
first dysrhythmia, first seizure activity, and asystole in the PO
I, n=28), P300 (M, n = 8), P600 (Z,n=28),P900 (B ,n=
8), and P1200 (N, n=28) groups. PO, animals not receiving
propofol; P300, animals receiving 300 xg/kg/min of propofol;
P600, animals receiving 600 g/kg/min of propofol; P00,
animals receiving 900 4 g/kg/min of propofol; P1200, animals
receiving 1200 »g/kg/min of propofol. Each bar represents X
%+ SD. Seizure activity was not recorded in the P600, P900,
and P1200 groups. *p< 0.05 vs. the PO, P900, and P1200
groups. **p < 0.05vs. the PO group.




TENRN A VRBIIBLIZTTORT +—VOEE 101

Table 2. Baseline data in Experiment 2

PO P300 P600 P00 P1200
Group (n=8) (n=8) (n=28) (n=8) (n=8)
Weight (g) 322410 3167 31911 318+9 318+12
pH 7.41£0.01 7.40=0.03 7.4110.03 7.41%0.02 7.41+0.04
PaCO, (mmHg) 40.8+0.9 397422 404%1.6 39.8+1.8 404%1.7
PaO, (mmHg) 117.8£5.8 115.0£10.7 121.0%+13.0 1133484 1144484
HCO,™ (mEqg/l) 25.2%05 25.041.5 248+1.1 24.1+£1.3 2441+1.6
HR (beats/min) 442+5 40710 * 4136 * 40811 %* 409418 *
MAP (mmHg) 13345 1138 * 115:£9 * 1117 * 109£7 *

PO, animals not receiving propofol; P300, animals receiving 300 x g/kg/min of propofol; P600, animals
receiving 600 y g/kg/min of propofol; P900, animals receiving 900 4 g/kg/min of propofol; P1200, animals
receiving 1200 x g/kg/min of propofol; PaCO,, arterial partial pressure of carbon dioxide; PaO,, arterial
partial pressure of oxygen; HCO,", plasma concentration of bicarbonate ions; HR, heart rate; MAP, mean
arterial pressure. Values arex £ SD. *p<0.05 vs. the PO group.

40

30+

20

10+

Bupivacaine Concentration (ug/mil)

0 5 10 15 20 25

Time (min)

Fig.3. Plasma bupivacaine concentration versus time curves
after the beginning of bupivacaine infusion in the P0 (O, n=
8), P300 (@, n=8), P600 ((J, n=28), P900 (M, n=8), and
P1200 (&, n=28) groups. P0, animals not receiving propofol;
P300, animals receiving 300 xg/kg/min of propofol; P600,
animals receiving 600 ug/kg/min of propofol; P900, animals
receiving 900 xg/kg/min of propofol; P1200, animals
receiving 1200 pg/kg/min of propofol. Each symbol
represents X = SD. There were no significant differences
between the groups with regard to the plasma bupivacaine
concentration versus time.

0.05). Tk L, PY00 (9.1+1.6 mg/kg) & P1200 8.2+0.9
mg/kg) BT, POBEL OMICHEEZELHEDT, P3004 P600
BZHE L CEETH o 72 (<0.05).

FSSIEE L, P300% (16.9+ 2.0 mg/ke) #° POB (10.6 =
1.3 mg/kg) LY kEA o7 (p<0.05). POBEB L UPI00HED
WFENRIZBWT Y, ESRRHEITERBZEEL VKEDP -7
(0 < 0.05).

AMEI S B, P300 (57.4+ 1.6 mg/kg) & P600 (57.3 %
1.5 mg/kg) BEATPOBE (53418 mg/ke) LN REDo72 <
0.05). Z#4uizxtL, P900 (52.7 % 1.2 mg/kg) & P1200 (52.7 %
1.3 mg/kg) BT, POREOMICHEEZEZZ DT, P300R
P600EEIC I L TIRIETH o 72 (0 < 0.05).

3. MIE7TENH A 7 REORERGZEL (K3)

N (9] P
o o o 8

pry
o
L

Bupivacaine Concentration (pug/mi)

Seizure Asystole

Fig. 4. Plasma bupivacaine concentrations at the onset of first
dysrhythmia, first seizure activity, and asystole in the PO ((J,
n=28), P300 (M, n=28), P600 (&, n=8), P00 (@ , n=8),
and P1200 ( §, n=8) groups. PO, animals not receiving
propofol; P300, animals receiving 300 p.g/kg/min of propofol;
P600, animals receiving 600 xg/kg/min of propofol; P900,
animals receiving 900 . g/kg/min of propofol; P1200, animals
receiving 1200 ug/kg/min of propofol. Each bar represents
X =+ SD. Seizure activity was not recorded in the P600, P900,
and P1200 groups. *p < 0.05 vs. the PO group. **p < 0.05 vs.
the PO, P800, and P1200 groups.

METENH AL VBER, ETOBIIBVTHEROREE &
LIZERL, ZORBUELICEERBICEEENTED SN
Nz,

4, TENRHIA YFERIBEIIGTE TR - V&
DR (44

RENRFHREAE X, P300 123+ 1.7 pg/ml) & P00 (11.8 +
2.0 pg/ml) BATPOBE (7.6 1.2 pg/ml) LD EEZERLE
(p<0.05). ZHIIxL, P00 (10.0 2.4 pg/ml) & P1200
(0413 pg/m) BCTIPORLOBIIHEEZRO Lo 7.
TSRS I, P300 B (16.8 £ 1.1 pg/ml) HPOBE 0.7 15
pg/ml) IVBEERLA (p<0.05). LTI,
P300 (43.4£2.0 pg/ml) & P600 (434 3.4 ng/ml) BEASPORE:
(37.6£26 pg/ml) XV EEERLZ (0<0.05). Z4iixL,
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P900 (37.6%3.3 ng/ml) & P1200 (38.1+ 16 pg/ml) BT,
PO B L OMICHEEXTOF, P300S PE00EIZI L TIEMEE
AL (p<0.05).

% S

EERIOERLY, TENAL YIZLoTOERISNLR
EARICH L, 7OE7+— VIEREFEERERTEHES R
fo. TENHA EURERPERRICES TS L, LEER
EIRASEEREND Z EAHE SN TV A P, Bernards 6 14,
COMIEE LTI MREENE TH L y-T I /B (-
aminobutylic acid, GABA) # i ¥ 2 HHEE RO M= =
—a YOERBTENNL vIZEoTTOy 7 841, KEBME
ROFEHHFTETHIELZERL TS, 70K 7 4 -,
GABAIZ L - TUOERIENAEHEA 4+ i ERED L7 218
FTEERPET LI LA ELNTVAEY, ol kb TR
T — LRI EERICB W T GABADIEM 2 i 5 Z &1
LY, RERERBIEERAZRETZ EELONS, 72721,
EEEIOFERELY, 7ORT + = VORERFSHAMG EEREE
KIS LB LHESNA.

ERIOBRELYN, TENAAVIZEoTOERI SR
BT, TOET7 - EBREHIEER 2 RT EE SN
FORT F—=NIZiE, )AL Lo TO SR SR B HS
W LCOREZHLETAEROF2 Z EPHEILTY
BN SERREMEEIC Lo T O AR SN AEHE, ke
MEEVoEHTEEP ORETAL@E s TBYY, 7
TR 74— MIE IS DOEL FHIH TS T &1 L o THEIEER
FHiE{EA 2 RIBTALELONS. ERIOKERLY, 70X
T x — LOEEBREFHEERRERTILS Y LV EWTHL L
HEESNA, LAAoT, RkEREE T 28R
ORE7+—VOFRLWBIRNTHAD LN I NG,

EERODFER LY, 7TORT +—IIE, 300 pg/kg/53% 600
1g/kg/FOFERETTENT A LK BRERE 5 TG
T 2 BABIERERT O L, 900 pg/kg/E
oS EETIEEEOERERS RV EHESI. TOR
FiZB S Tidiv. Lal, ZER7Y) Y ORAEIRIERIC
ML7TOET 3 — VAHEEFEEICHEMERERT IR
5 PTFOXILIENEIONE, Thbb, TELRT)
IR o | FEEENL TN F Y RO RERE %
BFsE, JZo b =94 7TORERERHESELD,
Kulier 5%, 7087+ — L2071 vy OfEf %4
HMTALILERBMLTWE, TENRAA VI, ST LFx
ANETAYITHEIEL Lo TTNE Y LRBEORERE
ETEE, VIy M) =4 A TOREREFERIELD, FEHEB
QDEER LY, TLFIIHEMIITETEND A 2 OEHEHE
EETHERSSHEDO IO R 7+ —LIZL > THREh, 20D
O RER R MEAMET LA WA R S b, TR
DEBICHTETENAA 2 ETO R T+ — VOHEERICH
LT, ELIHBHEHPLETHS.

EE2OERLY, TURT+—IL %300 pg/ke/FDHE
TRETHETENAA V2L BEBORBRAEILT S LHE
B £512, 600 pg/kg/El L0 EETIIEBOR
Hasmeelciflds b HEENL. JORT+~— VL, A
4 itk o T ERT SNAEEIH L THERFHEOERY
-EHEHL, 660 pg/kg/FU EOEETESTHET v b

CBITARBOFELESICIHT S I LAHRESATY
2100 LRI O & B OMED b KITEL D
Wl Mo 7D S R TE R VD, THEOREOMEILAR
RTORREIFTIT-HTS.

FBRIDER LD, TORT 4 —VOREONMIZMEDS S
M7 ENF £ 2 iEORFNEMITEETEL W EHES
Nz, TURTF =V LETIITENT A i, wFhdEé
LTHFED F b 7 @ — 4 P450 (cytochrome P450, CYP) 124 »
THHEnE., LarL, 7987+ —LofLHhicidii:
CYP2C#M53 5™ 0izxtL, 7¥ N 4 otz
CYPADSHE 5T 52, +hbb, MIEHIOALHITH LTI
HMAERPZED bRV, Lo T, RSB 57 %
£ ORBHUET TR T 4 = VOBEEZTT, FOHRLELT
MAET ENH 4 7 PEDERNERIIE 7 TR 7 & — VO
X BEDPE L o bDEEZLND,

FaRT +— VIR E LTI0% 5 4 XihE /RS E L,
FY ) eI L L F RS A G (1 bF Y
Eou F®) 244 LTWEY. &4 Xl LR & EHIRIRE
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Abstract

The effects of propofol on bupivacaine-induced systemic toxicity were studied in rats. In experiment 1, the effects of
propofol were compared with those of sevoflurane. Animals in the control group (n = 11) were ventilated with 70 % nitrous
oxide and 30 % oxygen. Animals in the propofol (n = 12) and sevoflurane (n = 11) groups were administered with the 50%
effective dose of propofol (650 x g/kg/min) and sevoflurane (2.8 %), respectively. Bupivacaine was infused at 2 mg/kg/min,
A significant difference was observed between the three experimental groups with regard to the dose of bupivacaine producing
dysrhythmias (p < 0.05) [sevoflurane (19.8 mg/kg), propofol (13.4 mg/kg), control (6.9 mg/kg)]. A significant difference was
seen between the groups with regard to the dose of bupivacaine producing seizures (p < 0.05) [propofol (31.1 mg/kg),
sevoflurane (19.1 mg/kg), control (6.9 mg/kg)]. In experiment 2, a dose-response study was made. Animals in the PO group
(n = 8) were ventilated with 70 % nitrous oxide and 30 % oxygen (no propofol control). Animals in the P300, P600, PS00,
and P1200 groups (n= 8 each) were administered with 300, 600, 900, or 1200 4 g/kg/min of propofol, respectively.
Bupivacaine was infused at 2 mg/kg/min. The dose of bupivacaine producing dysrhythmias was higher in the P300 (11.4
mg/kg) and P600 (11.1 mg/kg) groups compared with that in the PO (7.5 mg/kg), P900 (9.1 mg/kg), and P1200 (8.2 mg/kg)
groups (p < 0.05). The dose of bupivacaine producing asystole was also higher in the P300 (57.4 mg/kg) and P600 (57.3
mg/kg) groups compared with that in the PO (53.4 mg/kg), P900 (52.7 mg/kg), and P1200 (52.7 mg/kg) groups (p < 0.05).
The dose of bupivacaine producing seizures was higher in the P300 group (16.9 mg/kg) than in the PO group (10.6 mg/kg)
(p<0.05). Seizures were not observed in other groups. The results of the present study indicate that 1) propofol attenuates
bupivacaine-induced dysrhythmias, seizures, and asystole; 2) the anticonvulsive effect of propofol is superior to that of
sevoflurane while the antidysrhythmic effect of propofol is inferior to that of sevoflurane; and 3) the attenuating effects of

propofol against bupivacaine-induced dysrhythmias and asystole are lost when propofol is infused at a rate faster than 900
pglkg/min.



