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POERAOBTICHET 2 EWEREIL, v MEEROZ LHPIC
DVTHIFEAZRESA TR,

T ¥ (AFEEE) OWMTEARIISIRETH Y, EE29

FR134E2A 27 HEA, FHRIBFIABHARE

HEOMEFRE MM TR0 2 3T EDREICHHEL, FE
UETHRE SN TOHENCEFTELZ LML TWED,
4E, THRFTYRHCBTE FORT + — VREOBES *
BET2-00EBERNEBLIENT, TR29HBEO VX
7 0R 7 + — VOEREBELITY, BEDED S BFMLTE,
BRI b BAOK, BFOLE»SBFORZ E~NDOBTIC
B L CEWEERRET 21T o 2. E, BHEMRHIS, W
FUBEACHE S NABFORA 7 a2 R 7 + — ViR E & R
HlomMBEErRAELL.
WRBLUHE

I. 7aX7x—i

FaR7 = LEH L LT, EROBRKREIZERENT
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Abbreviations : PaCOs,, arterial carbon dioxide pressure; PaOs, arterial oxygen pressure; Cp50, the propofol
concentration of fetus brain at which severe respiratory depression developed in 50% of fetuses
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(Vasculon™, Ohmeda, Helsingborg, Sweden) % % 148 L,
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A4y (FAVIERD, KR) & &2 BETRRE T ICBEICR
EORM T AT L ofk, AR (SN-480-5, 7/, ER)
R L. TR, 1EHRAEIZ12ml/ke, &M E 30[E
/5, WRFEHEEE 2cmH0 (25RE Lo, AR 0BG
CEEE L LTR{IN o= (BERA VT v, BR)
0.2mg/kg #1%5 L, EBIAR HI725E12130.1mg/kg BN
#’E5 L7

Riz, BABREIRIC18y—YDF 70 Y5 F—F b (Jelco™,
Critkon, Rome, Italy) 2 AL, EHIEEE (2682, AEE
A=H, B CERLCHRECFEANES X URNEE L
THWE., MBIEAVY IV Y OBEZISKIZET €, 20
BELERRTECHELL. BAOBRL ZRBR{LEESE
(arterial carbon dioxide pressure, PaCQy) , Bf/IR il B 3 53
(arterial oxygen pressure, Pa0y) 3 & UKFEIE (pH) (2 BB
WA A5 Hr 3% E (ABL-510, Radiometer, Copenhagen,
Denmark) # v CHllzE L7,

SEMEREET Lok, B{E0PaC0,7%32~38mmHg {2 7%
5 &9 IC NTITHE o & 8 81 % 25~30 [ /53 O #i B T L 7=
», TOMOBRALFBIERRTECTEE LD o7z, 1054
HOREHE % /o CIRERIME, IRIEHMB & CHIRIL Y 245
EOHEEELNEL B, BEIC7ORT + — )b 15mg/ke/H
MORGERSERBLE. 7087+ — VO SRR X
oC, % EERIC107HES5# 0458, n=8), 305M%
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BT+ —VEHRSL0E GHEHE, n=8) O4BZHT. 7
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RBSNEEET ~ PATLER L IRIRE % 305 HEEL
7o, ZOR, B304 BICERERORES 1AM 4L T
Db DT BELIFRIH (ERD) 22 LRFeHE L.
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Tole. T%bb, BRLBEFOZAZROLM02ml %5
2mlDx v Ry NV 7% (Sorenson™, BioScience, USA) 2B
0, BEHEL LTIMDY) YEETKES ) 7 4 GIbMtsETE,
KBR) 100 11, WEEHEHE L LTFE— N FRMETE) 1
pg FBEEEL TS Y (FIEMEETE) 200 2 1% M2
BOFPMITER LY. Z20%, TOZyRYFL 7SR 4 705
DHE (ARESPERT, B/ % FvC 12000 EiE/ 5T 3 4H%
LL7otk, AHBEID M LR LREL LCER LA &
HEEI T2 77 7103 R S 15cm, PE4.6mm O HE A
5 A (Shim-pack™, BESfedT, =) % v/, BEIMEICE,
T b= MUV (FIEMEE ) 550ml, KEEEK (2 VY,
) 449ml & M) 7 T O EEEE (G TE#) iImlZRBA LA
bOEHV, NUTATR (KEIZL A, &R) * 1559H:F
KUTHRALAHRICER L. BEAEOREIE3ml/45L L,
MO 2T BB 8% (Waters 470™, BAIUERT ) 359

F, ®F) 2/, BhREREZ 210nm, WHIERZ3200micH
Z L7,

%8B, LROWECELL, £TORYSENLTORT+
— VSIS L BRI BB O T OR T+ — N2
Z, MEBMEMER L7, WEHIL, 0.5~10.0 4 g/mliMBERH
TRIFZEREER LA, MEHROME210.219 £0.026ml/
gTHo7:2 b, BIUEERM 6.8 TH oz &b billiE
BERIIEHOBITAID LMK L.

M7 aR7 + — Vil S, BB % IRALE 2 MBI L Y 12
L7z, 48, IKBELREIBITA27O0R7 +— VOB kA
WENRLBWREDT, @MOKRES 7 — b ke LCHERLE.
HEEE, REEZ01gIC LT b &, HNEREEYE (F5-
W) OEE025 4 gl LizZ ELAME, MEOBEE &R~
izl

WMEROERIZ, EZBRICHERLAb0 LABEOERY ¥
(=2) & ZDIETF @=12) AWz, 4 VTV VHERTCHE
RATZAT o 1otk, BREBFOEMZMYH L. FhER
DEPDFRET H— FEERL, BHABEOTOR T+ — VEN
Z, LREEABOFETHREMEER L. 2 b ORERIL,
0.1~5.0 4 g/g DIRERE T RIF 2 EMMER L2, REBROH
BEBEOBET0489£0.078g/ u g, IGHFDHATO0.425+
0.087g/ n g Tdh o7z, T/, TERHBTBETLEY, JBEFT
2% THo7z. UEOFHR.S, FUETORKEIEFEF BT
BH0OEHETL.

BEDT0RT + —VOZUEED S, PP L Bk
DIRIEL (aFi i,/ BRI R, BHAmM L B
DML (AR, BRI R, B OBFRAEK
s OBEL (BTRPIRE./BFLERE) 22hend
HU7 F/, BEOS0%FERE QKRS (PREHRA15H
ICAEBPTF) 2RT TS0 ET7 &+ — Vo JEFBMEEE (the
propofol concentration of fetus brain at which severe respiratory
depression developed in 50% of fetuses, Cp50) % JE#iT /D&
ETOTOYy MEPTEE L.
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BL-bO0EELEERE L.

V. HEtAE
BoONT-EENH B, CpS0Idrfis 5% EREEXET, +1
DA oFEET BB IS T E R E TR L 2. JRFoRIRE
T WO PR 82 1 Kruskal- Wallis £ % B v 2%, Student-
Newman-Keuls {E CH BB ATo . F/o, BoEEERET
l2onT, BEEErI oL DLBFERZELEDLLD
DRBIZIE, HEDBVHREE A, FoboFHHEo i
BARICIE—TREMS T ETR, FEEORONISES
1XZ B & L T Scheffe ik % AV 7z, DL L OME CRMREH
SYRMOBEEEEEL LI,

M &

FLICEEO LB EEIEE L MO RFHRERT. BEofk
BB L ORI ABM TR ESE otz $7, IR,
i, IUHRERINE 35 X O'BHIR ML o0 %" A 43 E R pH D H:HEH 2 b,
AWM EEZZ RO R o, B, EROSEAFEL,
D DOETREIEEOEHNTEEMD 10% A TH Y, B
CERR LR,

F1, BRCBF MR ERNO TR 7 + — ViREER
. M OMREEE, 10400, 30408EE & TR0 FER IC A
Mhhor, MEOMRER, 1037HOEI Mo 2RI LEE
W ER L.

#2012, IWMFEROKE, ROKS &L RRAOFERER
. 2IGF 0=32) DEIL314+34g T, 4FEHICERELR
Loz, IRBEZ7ORT + — L ORSERFEL 22120
NTHA L, 60FHTIIHBBEDLNLLTIC 272 &b, Ik

HMEICE LTI, 7B 7+ L EESL-ETOET,
BLOBIIFEEFZD LN, BEKEITERECEEELL
ol LAL, 7rR7+— LORSERICE L EVWERSR
*ETARFOUIE L, 03B TEEFIERAICHE 42
(e BREE L2 L p<0.05).

21 BF B aMdEHMAOTERT +— VigEL R
T, P OBEIR 105 60FEIIH LCEEERLA. L

Propofol concentration in maternal
blood (pg/ml) and brain (pg/g)

30-min
Group

10-min 60-min

Fig. 1. Propofol concentration in maternal blood and brain.
Before Cesarean section, propofol was continuously infused
for 10 minutes in 10-min group (n=8), for 30 minutes in 30-min
group (n=8), and for 60 minutes in 60-min group (n=8) at a rate
of 15 mg/kg/hr. [, in blood; M, in brain. Data are X +SD.
*p<0.05 vs. 60-min group.

Table 1. Physiologic baseline values and number of fetus in mother rabbit

Control 10-min 30-min 60-min
Group (n=8) (n=8) (n=8) (n=8) P
BW (kg) 3.78+0.23 3.850.56 3.81£0.28 3.80+0.36 NS
SAP (mmHg) 118.3£4.80 113.4=16.8 116.8£13.3 121.27.80 NS
HR (beats/min) 267.0+35.4 264.6+:36.7 278.3+24.6 283.926.2 NS
BT (TC) 36.8+14 37.6+0.9 378+12 37.0£15 NS
PaO, (mmHg) 4497649 423.7£31.1 409.2+53.5 421.8::96.2 NS
PaCO, (mmHg) 33.3£29 34.6t4.6 334+4.1 32.3%35 NS
pH 7.41%0.03 7.40+0.04 7.42+0.04 7.40=£0.03 NS
Number of fetus 48+1.2 55+1.1 5.1£1.7 49419 NS

Each values are X+SD. BW, body weight; SAP, systolic arterial pressure; HR, heart rate; BT, body temperature; NS, no

significance.

Table 2. Physiologic parameters in fetus

Control 10-min 30-min 60-min
Group (n=8) (n=8) (n=8) (n=8)
BW (kg) 32525 30.7+4.7 305+2.9 335+2.8
HR (beats/min) 254.7+18.6 182.5+66.8* 110.9+26.3* 98.94-20.3*
RD Rate (%) 0/8 2/8 4/8

BW and HR values X SD. BW, body weight; HR, heart rate; RD, respiratory depression.

*p<0.05 vs. control group.
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Fig. 2. Propofol concentration in fetuses blood and brain. Before
Cesarean section, propofol was continuously infused for 10
minutes in 10-min group (n=8), for 30 minutes in 30-min group
(n=8), and for 60 minutes in 60-min group (n=8) at a rate of 15
mg/kg/hr. [, in blood; M, in brain. Data are +SD. *p<0.05 vs.
60-min group.
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Fig. 3. Propofol concentration ratio of (A) Fetuses blood to
maternal blood, (B) Maternal brain to maternal blood, and (C)
Fetuses brain to fetuses blood. Data are X +SD. *p<0.05 vs. 60-
min group.
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5. RFnp/ BELFROBREIE, 109826058 LD
BETH74. LoL, 300BOMHEIE0IHOEE IT%L
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THIAOBEOMP 7O R T + — VikEOFHEL, HML1LE
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WOIRERELIE, BEREFEL I LD L00MEAT024E
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BEILRE A THICET AR CHETE LD, &b,
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B Lizdto T, IRIFORICBITE THHET + — LD
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L, BE Mz B B RE O EHEL A TIL0.81/ AT
HolzDIZH L, BFTIZ03MHHREFFTUTTHLZ END
LEMITON L. ML SMOES~DEIBET 54, %
VRS B 05 AR DS 30T UL EE AT 3T B RIS
WTHY. Thbb, BFCEMOEEENL VD, 7o
KT+ —VOERPELHBRTLLEIORS. 2B, BT
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PeyHFTHEULZLDEEZ LIS,
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FIZBIT 2 TOET - VOMPREIX25 p g/mBiETH-
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72 ug/mlTHBOTS, FHYRICKESEEVADIZE,

L EBVMLPREERLELTA0EAES ICHEESo . T,
v FNCOEBYEICRIELEN TR T + — b O M i
33 pg/milETH B, Lichio>T, BHKROREMIREA G
RN, CpS0EELAHEOMFREL BN LIS
25,

AEOERTIE, BWSLOBA»HA VY ILT Y ORAL
N7 O LOEEEHE L. L L, sEBEORFCIEE
WG RSNT, SNOHHEOBBEERLBILELL
NB. e PEYHFEEICHT S L IEHEND LD, 4
B D FEEREE AL 70 R 7 & — L A8 A R O IR O SR H T &
B L nHRED- WL F A O EEL LS. &
512, FOET 4 — V%S L 2RO BT IR R
WHREBIZBL LTV, SEOERTIE, I ORMAEDHK
PHTURT + — N OEHBERICL B S 02, PRI R
WEWHEL-DOr TR I TERL2/72. L2 L,
WFRIZ LA IRMBORAYRO bR &b, FERDLE
HATOET =N E o TEP SN DA EMEERET S50
cBbhs,

BT, BEEETLZHILURMORME &, BERENERLED
NNy —NEAEREEET 2 HENEHOLATW D,
L L, TOFETIXEEOM LR, 35 & OF AR oI
2 EHTERVWY D 2, WAKEEEMBETLIZLT
b T AR A D B O IR E TSRS, A
MR BRERE AL & 2 B AN AL A S E R E
T TRV EWA, I OFSFETITEB A ML R 5
ALH U, HEREHERE I AR Tl o L S SR R T
A LRGSR, 20X BIHENS, #TLVHERIRE
BEOMREIEIND L ELI, BEOLOIZOWTHAME
LR OB 2 FRA T AL ENH A LEbNh s, IHik
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BVEEIZE->TERSNEY, BHEN L Z A, i ORRESE
WP L e & I B P o0 @ % B B T L AR I
BRé-50w, —HoBYHFr 53 awv L oT DT
Bohsd, SAOEREFBEL, TR29B OV TFIE, HFE
YEROREEEOBRSLREORBSE BT 20108 L
REETFNTH B EEZ ORI

LEORFRIETOHET +— L EMOREEL LELTES
T, HEEHEEDAORSELME LTy Ry, F, TR
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ARG T AR EROBBEAT TR CTHEEELD.

&
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Abstract

Propofol anesthesia for Cesarean sections remains controversial in terms of its safety for newborns. In the present study,
the pharmacokinetics and pharmacodynamics of propofol were investigated using rabbits at a gestational period of 29 days
(term, 31 days). The animals were anesthetized with 0.5% isoflurane, and were randomly allocated into four groups, these
receiving a propofol infusion at the rate of 15 mg/kg/hr for 10 minutes (10-min group, n=8), 30 minutes (30-min group, n=8),
60 minutes (60-min group, n=8), for 60 minutes, and not at all (control group, n=8). The fetuses were then delivered by
Cesarean section. The ratio of propofol concentration in fetus blood to maternal blood had not yet reached equilibrium in the
10-min group, but had in the 30-min group. The same result was obtained for the ratio for maternal brain to maternal blood.
On the other hand, the ratio for fetus brain to fetus blood had already reached equilibrium in the 10-min group. These
observations indicate that propofol was transferred from fetus blood to the fetus brain faster than from maternal blood to the
maternal brain, or from maternal blood to fetus blood. Pharmacodynamically, a severe respiratory depression occurred in half
of the fetus at a propofol concentration of 0.46 g g/g in the brain, in a level that was observed when the maternal blood
concentration of propofol was still less than that required for surgery. It is therefore to be concluded that use of propofol
anesthesia for Cesarean sections is not safe for newborns, as it is likely to induce fetal respiratory depression.



