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T ZVORBITICBLIET SO R 7 + — VDL .
5y M X BHRES

SRR REREE R A ERE SR i M2
(&% © B - BRA2E)
(B4R AV #1232
YA N -

Ty o (RENREFE) L 7ORT7 + b GEIRMEEEBE L UCRAA £ &) % RRICHEE#ET 2 REHE
AR, MELEERET 2 BIRKBENRT S UED TS, 7O0RE7+— ik ), BREEI BV 7 = ¥ ¥ = VvoklY
EFECRN M TR I #E — BERS P (blood-brain barrier, BBB) :E:@EAE(LL T, 7= v ¥ 2 VONBITEIEL L TREMEIDH 5.
ZOMUEEEHRIETHENT, SpragueDawley ZF v MI 7Y ¥ SV EFBEMA A WE 7O R T + — )b & BRICHEIMEL,
TrrYLMOMPRELRNEEE VA0V 77 7EEMET, BOAKET VS - F~v 4 70X 727 —ETHEL
Joo BHII, TS o VEEMT, FARTORTa— a0 LIRRFALAI L BEH L Ce0 0 MIFrktdE L, ML mm
BEZAELE:. EEEOER, 7O0R7+—VEBIILoT 72 ¥ ¥ SV OMAPBEIREL L Bdo 7275, IMPIREIZY
2/3 1T LA (P=0.030). RilKEE, TOR7+ - VR LFEFRTEN o7, BREFEORE, 7%=l
HBEE, TR T 4 - VHECIEEHAK AT, BEHRR50OBE0MI15EICER L (P =0.0238 L UP =0.004). —
7, BRBEER, SOR7r VR oT, BIES0OBE0H1/2 18T L7 P <0.001). L2 LIERGILEI O &0 6
AT, mMFREILELIZL22b0T, BABEREBEIEREZRTICEEE o7k, ULEOERMS, 70R7+—-1LD
BRHIZIN 72> 5=V ORBITIIR SN Z LHO Lol 20OBEE L THOKESLBI BT LTEINS
BRI EENTH N, 7087+ —VEKICL 2 BBBOEHZEETAEE L TV a LR S .

Key words drug interaction, fentanyl, propofol

E, EFRBOEACE, §RBED 7y 72 (1-
phenethyl-4-N-propionyl-anilino-piperidine) * #REEED 71
F 7+ — ) (2,6diisopropylphenol) # BEF§ 5 Z L A%, =
D2EHFERBET 5 2B RFELIT2bUBDTVWE, 7
Ty, REECHECERTHY, M~ (blood
brain barrier, BBB) # B HIEBL RO ¥+ 1 FEAK
IZEEEL, EEERERTYY, 34, FuRT7+—LbEER
HEVFECKZEELPETHY, BEEAHPIZ10 mg/ml 0
ETEINLHA (F+ 71320, 7273 ¥2Y, KK
ELTHERENTVA, 7229200k RIBEHOR %
A, BREELICESSNGE, DhEERPHABTTLE
FUELOETTREEISH LY, 2512, 7uf74+—)
IZX o THMATEREL BBB O @AM ELL, 725 20D
BNOBAFERESOBEELIERATREVEETEL
V. Lal, BEOLEZIS, INLOMREESEMICHE L
WEGTRA LR YL 5w,

BRI SN 720y LD ABIT T2 ES L 208
FiX, REOREEEBEDL 012, TOHEELTB (ULEN

TFRI134EIR 7HEM, FRISEINAS ASHE

HhH. SHFEEE, Ty LvoEYEHECBLIZTIOR
74— VBLUEHTH B ERBAKOER A RETHEMT,
7y PRV EOERET o7, Thbb, HEEELE
Tx Y ZVOMARE L BRIEEICHTATORT s — LD
HEBEREL)Z (FEBRL), TuR7+—UEEEIC L5080
HECRMEEOT LT L7 (EBR2). &b, 720¥
ZNETORT =B B EEK OEHEIENCIRS L THEER
BELEBEIIBITA 7o v ¥ o VO il & HNBREOE
fLEREL 7 (ER3I).
e LUAHE

YRR, SRAEHPYERGROEHIZES R, REEE
SDERBEBTERL.

1. &% ERBRBRORAR

MEEHMLLT, 7oy, 2xoB7r720b
DK (E&, BR) AV 7O0R7+—Lic@ELTIE,
BREOHA (71 TNy 2B L. AFIE, 7O87
V10 mg/ml 2 EUHRILBETH Y, FHELLTHI0%

Abbreviations . BBB, blood-brain barrier; FO, fentanyl-only; LF, lipid-with-fentanyl; PaCQs,, arterial carbon-dioxide

pressure; PF, propofol-with-fentanyl
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OKEH, PEDT) L) EERREL L F L RS ET DD
nTHB. BHAFICIE, THET+ -V OEH L HEOKS
FEHD0% 1Y FIVEY FO (IR, WE) 207

INEOMEEMERAEGDLE, F1TYN I T2y =
W5 pg/ml DR T & £ N5 MBI (propofol-with-fentanyl 3%
B, PF), BXUT10%A > bPIJE Y FiZ7zr ¥ =LaH's
pg/mlOBEETE I NSRBI (lipid-with-fentanyl St ,
LP) 3B LZ. 8561, £HAEK (KR K729 =1%
5 pg/ml DB THEMR L /=B (fentanyl-only 3EkHE, FO)
R,

I. BERIEO 7z o2 2 )LOMbEES L URNAGRE
(B 1)

1. EBREM & FIT

K5 340 ~ 420 g DM Sprague-Dawley &7 v b (n=14) %3
Boy 3y (Z3) 200 mg/kg DEFAPRSE THRE L, Xk
BIRIC24T~VDF 70 Y I F—F IV (Jelco®, Critikon, Rome,
Italy) # @ L7-0b, MIESIZ2BIZHTL. 70y oLl
WS (0= DI, FORBIEL ml/kg # KRSIR L H 57
MCEEEELZ:. £, TuR7 s —VERE @-=7Dici,
PREEIE RS E MBS HEMIE L. 28, BIEEAICE,
WHE S 05 mDAEHERKTRBANE 7T v o L.
BHER T 6 60 R ICIFE L T, WS L YB3 58
JRIZ 2 ml BRI, M7 =2y = VigEOREICH LA, &
WTTAREERZ L, EROIBOAEBEEKEME TE
&L, WA 7=y VIBEIIEHOREE L1k

2. 725 ZVOHEDE X BREORE

7Y F ZVOME ik, Chaturvedi HODHEIZHE L 7.
B, WP 7 2> ¥ 2 VIERIEFKIZS GHT A7, @
FREOHIEIIZEMEFRA V. €M FLIEIRFES A -2
ml ERBREICAN, AN UFIYTL (NFAP -y
¥ kv, KER) 500 B & ERIEHESE L L CIEEE S5
) ¥ (RHEARSE, KK) 250 ngZ i, 304MEELE. &
biz, 28EKEEL- b UYL FIMEE, KR 05mlE P
FhL—F)b (FIFAH) 8 mlE A +SIcBRLA. kW,
L (3000 rpm, 1041, 4C) LT, DL LBOERE &
RRLBIORBRE R L. TOFBEIC ) HEER b
) 2 ml 2 A+ RAIRER, &0 (3000 rpm, 10577,
4C) LTEROAERBERFIBRELL. BokBIZ8HE
KEEAET + 1) 7 4 (FIYEAEEE) 0.5 ml & X > GFIYEHEE) 4 ml
MR, 57272 RMIEERS, &LLTCEBOABRBERML
MORBE IR L. SEFALREDTTERSELHE, 2
§ 7= (FIYGHE8E) 20 L1 % N2 CEEM L

AF ) —VIBERLEAR L x1%, FRAZOUXNTI7H
EHTHE JMS DX-303 (HAEF, ®E) AL, 72¥¥
SLVEEE LS. BT LAWNEATRTFAET ) —HTF LDB-
l1(®E15mXEEOSS mmXBHBELS um) J&W
Scientific, Folsom, Calf, USA) % V> 7z, 4725 {E O 511X Rooy
LOIDFEIHEL, F v Y THAOAY 7 LOFKEIE15 ml/4,
1322 4 —mEEIZ250C, /L —7—DiREIZ260T,
AFVIEOREZ250CIKBREL, #7LREX200THS
16C/F0E&TI0CETLER 8wz, $4, A4 VEERE
H70LL 2 hor L b (electron volt, eV), 1 4 X IREEHIE
300 mA, IEBEEIISKVICERELR. 9, &1 VRl

E-FCE—-s2FAE L CREHMEBEALLE, 7205
MZOWTIZEER 0O — 7 DEHE, NHREEDETHA
2R IO TIZEERIBO - 0EBEFMEL, @
B ' KD,

£7 v FOMFEBEL LURABEZ, 05 v b 5IERE
L7-Bifkm & AR BT BEORE (T2 vy = ki)
NEMATREHREMEEL, FRICETOEELZYTED
THEHBL. &8, RERO 7Yy VOBEHRIE, M
DIFET5~50 ng/ml, WHEOEAT10~ 100 ng/gilikE
L7

. BEEEFF0OEHECRMORE (REK2)

1. EB#HYEFIE

A28 330 ~ 450 g DM Sprague-Dawley %5 v b (n=14) %38
By & 3 200 mg/kg DHARKEGCREL0L, KRR
BLAKRBERIZ24 Iy —SDF 707 5—FLEHEL,
TR ENEREDS & BIIREREICS TR, BREE, EMT
YAFa—H—DTXX (BENXZ b ¥, BF) tMEAEEE
AP611 (HEELE, HR) X D EENIZEEL:. KEWHE
ZHATR, BibSysu=va (BFEALT />, BH) 8
ELTZ v FEREMEL, ASEh B AT 2 SN-480-7 (> 7
J, BKE) tACCHREMRETR o7/, RARICIEHEE®
v, 3 cnKEEDIFREEBEEZAMLA. v, WEAE
BLOVABLCLREEL L, ORNEHAO~I/0RA 727
—REATBI20DR) TF L ¥ F 2 — T PE10 (B H R,
H) %, LRE2SELERANIS mmiFA LA, B Lot
MEREIRT LRRT, KEBRICEBLDF—F L
LERM L, pH, BEESE (arterial oxygen pressure, PaQs),
B b FESFE (arterial carbon dioxide pressure, PaCO») % B h1il
WA A AT E ABL-510 (Radiometer, Copenhagen, Denmark)
THlE L, PaC0:7%%35~40 mmHg & % % & 5 IZBA &M+ 3%
EL7.

WERGEILELTV2DEHALLOL, 77~ F71 5
UA7 27— (EEIS pm, 1 AE/ ], 7544797, ER)
DRFET02 m%E, FLERICEBLASF—F L0520/
THEAL. ZOE, (HEEZHETIENT, w1704
T7x7—EADIOBRH2STI58H, EXER Y7
Masterflex™ (Cole-Parmer Instrument, Vernon Hills, I1l, USA) %
BT, KE#RS S 0.8 ml/5OFEE CREEICIRM L7 (8
RiE1.0ml). 7, Fr 7EBRCHERET20H0E, SFEAE
KIZE BHETEILL, RICHERLAMELRE L CLHBE
RHET A2D0ORMEIZL.

HUBRBRHENEELTWAZ ¥ REELLE, 7y M 2E
TEBIC 2 BIC 72, EBR L LIRS, 7> ¥ S LBMES
B (=721, FORBM1 ml/kg % KRR X » B5E12EA
L7z, 7uXR7 + —VEHEE (=711, PPREH 1 ml/kg %
H&FERIBICERBELZ. EARTHE, HEEENEOTS
—F¥A4 7 0R7 27— %2ELERIEAL, AEEOFIETL
HMHELZAETS-0ORMET 2072, KWT, WELTH
KEEREHHL, ROKEZWET2-00%#EE L.

2. LHAEEB I UROEENHE?

LB ENEO-OOMBRBIIZE, »F—-Fv {207
cT—HHEAF Y P (T4 6Fv2) 2HVE. $hbb,
FRECL 72 M (L mDICEMERIES mlEMZ CEM S 705, #
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% - MAESMAZE T %5 mlmz, 807 T304 L Thik
L7z, KIS, Mgk - MBMERE T % 5mlNZ, 3000 rpm
CIFRELTEL, LEEv4 7 UAT =T —RHEHEC
YRS L CREREA mOBRERERLA. 7y s X - O—EY
y— VIFREE 7L 8T — b (EEEMER, TR CREE
2 pliETL, RFEEEEAVTIA 7027 27— HER
PUF. B, OFHNEIEFEo%. LHEHE /7)) &,
MEORIGERE 0.8 ml/4) LELERIERS LA 70R
7 =7 —% (2,000,00018) NEEFIMEFOTA I HTAT 2T~
#H @EFHEOFESE THRLTERLL.

A B ORI, Bk (14 giltk) (MR - s
ST A5mliNz, 80CT2MEMREL CHEBZRERLL.
KT, MEOHEERABOFETYA 7 BA7 2T — %G
AL, BOAEE ml/4/g &, ERTROALHBE (ml/
5 LREROY L sBA7 2T -HOMEREER @) L
BLfw 4 s0A7 27— (2,000,00018) OBTHRLTHN
L7.

N. #Etilc s 7z o2 2 VOB & MARE (X
83)

fk1E 330 ~ 435 g DMk SpragueDawley %5 v b (0 =21) %
il ¥ 32200 mg/kg DFFANIRS CHRELL 2. 20K, £
B0 b ERC, KBRMHIR & KBEBIR~O W 7 —F VEE, KE
g, Nrru=yLigE, BLOAEERERITLL. h
& DALE T LA T, BIRILAY AT EITV, PaCO#*
35~40mmHg & % 5 & 5 R EBREL L.

MATEIREARE Lk, 9 v b #EERIC3BIIMT. 7
LY VEERER =7) ICEFORBE, /4, TOR
74— LEFE (n=7) IZIZPFEE % £ 21 6 ml/kg/ I
DFEETREEIR L O ERIRE Lz, T, RIAHGERRE
(0 =7 CRLERABRMZEO 2 & & ARICRHRKS Lz, #it
BREEED, 56050 ET, KRR E D 72> 5 = ViR
RED7-DDOBRMEFIL, ZOHEHICWIT L T AR 3R
FHHLA. BIRLZMES & O A 5ER 1 LFRCLEL,
M L RARELET b, Fhb0l (/10
HRE) TEE L.

V. #Et4LER
TRTOPEEIR, XESDTHELA. EBR1ICHITHEER
DB, WIEDB Wt REEAV:, FEBR2 B LUEES3

&

BT AEEO LRI I S TEES RO E T,
BEEZEOHALNIEAIZIZEEILE & L T Bonferroni i % B\
7o FRBAOLEBICE, WEOHE tRELHVE. wih
DBEBERES BRHL Do THEEL L.

4 5

[. 5y bOEEEMEA 2 L URER

BEBICHE LS v POKEICE, FRCEEELZRDR
Mot Fi, ANIWRZ4TR o 7298k 2 L ER3 T, ik
AR SR O BRI A 2 DI D M A EELBD b
7.

MAEFDT x>y = ViREREIT 5 -0 OMERILS5~50
ng/mlOFEHE, WA 7 v ¥ ZIVIREO O OBERIL 10~
100 ng/g DT, FNEHRIT % IEHEE R LAY @
130988 L T0.95Tdh o 7.

. SHEROBEEEIEICETD 7 2 ZIVIPEE &R
RIBE (RE6R1)

MLHREE, 7 x>y SRS HBL U7 ORT7 + -0
PEAIBEE HC7 ng/mIFTHRTH Y, BENCHEEE 2ok,
TPk, 7R T+ — AR (2381 5.5ng/g) A3 72 ¥
& = VHHIE S (36.9 £ 13.0 ng/g) 64 %HIHROIEMEERL
7= (P=0.030). (#1)

. EEEOBMEMEERFICS 3 0REE &Mk (25
2)
SERIR ST O AR S L BRI, 72y y v
PR 5B E TOR 7 5 — VRO EEN R o

Table 1. Fentanyl concentration in blood and brain of rats 60
sec after bolus injection of the test liquid at a dose of 1 mifkg

Number of Concentration  Concentration
Group Rats in blood (ng/ml) in brain (ng/g) Brain/Blood

FO 7 7.6£4.0 36.9+13.0 52114

PF 7 7.0£3.3 23.845.5% 3.510.6*

FO, group receiving the test liquid containing 5 s g/ml fentanyl
only in normal saline; PF, group receiving the test liquid
composed of propofol with 5 2 g/ml fentanyl.

Each value represents X==SD. *P<{0.05 vs. FO group.

Table 2. Cardiac output and cerebral blood flow of rats at the baseline period and 60 sec after bolus injection
of the test liquid at a dose of 1 ml/kg

CO (ml/min) CBF (ml/min/g)
Number After After
Group of rats Baseline injection Baseline injection
FO 7 78.9£28.1 52.21+30.5t 1.12£0.36 0.62£0.201
PF 7 71.2%£19.1 754+24.8 1.15£0.51 0.65+0.18%

CO, cardiac output; CBF, cerebral blood flow; FO, group receiving the test liquid containing 5 xg/ml of
fentanyl only in normal saline; PF, group receiving the test liquid composed of propofol with 5, g/ml
fentanyl.

Each value represents ¥+=SD. 1P<0.05 vs. corresponding baseline.
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Table 3. Heart rate and mean arterial pressure of rats at baseline period and 1 hr after continuous infusion of

the test liquid at a rate of 6 ml/kg/hr

HR (beat/min) MAP (mmHg)
Number After After
Group of rats Baseline infusion Baseline infusion
FO 7 432448 420+33 125+6.7 115120
PF 7 384+64 32159 **4# 120+6.4 9831
LF 7 403 +40 402159 12111 12412

FO, group receiving the test liquid containing 5 12 g/ml fentanyl only in normal saline; HR, heart rate; LF,
group receiving the test liquid composed of lipid vehicle with 5 ;. g/ml fentanyl; MAP, mean arterial pressure;
PF, group receiving the test liquid composed of propofol with 5 g g/ml fentanyl.

Each value represents X=SD. $P<(0.05 vs. Baseline; **P<0.01 vs. FO group; #P<0.05 vs. LF group.

Table 4. Fentanyl concentration in blood and brain of rats 1 hr
after continuous infusion of the test liquid at a rate of 6

ml/kg/hr

Number Concentration  Concentration
Group ofrats inblood (ng/ml) in brain (ng/g) Brain/Blood

FO 7 7.7£2.0 32.0%7.1 44t14
PF 7 10.8 £ 1.6% 14.512.5% 4  1.40.4%44HF
LF 7 11.8+3.2%%  2831+8.4 2.540.5%*

FO, group receiving the test liquid containing 5 4 g/m1 fentanyl
only in normal saline; LF, group receiving the test liquid
composed of lipid vehicle with 5 s g/ml fentanyl; PF, group
receiving the test liquid composed of propofol with 5y g/ml
fentanyl.

Each value represents X+SD. *P<0.05 vs. FO group; **Pp
0.01 vs. FO group; ##P<0.01 vs. LF group.

7z vy o VEEESEOLEERIE, FORREDRKSIC
Lo TET LA (P=0009). By, 7=y LB
B o7y —VEHEOFEE L b, RBREORSIILo
THEFED 56 % MIMIET L7 (FRFRP = 0.0083 LUP
= 0.043). L2 L, RRWESHOCHNES L PHLRED
ik, MEMTHEEESEDON AP0/, (R2)

V. SREOREETICSIBEREELSTICTIEZN
DR & RPRGRE H & U/ MAGBEL (R8R3)

ESCERIL % 60 B HHEEE Lo & B 0.0 dAEUE, TOFRT
x — UVBEREESS, 7= v ¥ S VEERS RS X CREIRLA G
BECHANTHRWERRLE (FRAFRP = 00018 L TP =
0.002). EHEREICE, BE2CCBANEFEEERDZ
Moz, (E3)

REGHE % 60 RS HEIEL - L EoMPREE, THRT
+— UBEAEE (10.7 £ 1.6 ng/ml) 777 = ¥ & =)L R 58
(7.74 1.9 ng/ml) O 140 %FIHOB/ELR LI (P =0023). F
FHeRFELEI B EEE (1L7 £3.1 ng/ml) b 7 = > ¥ = VEEERS
BEDI53%MENEEERLE @ =0004). 7aRT+— L
FIBEORMIERE (14525 ng/g) 1&, 7 =¥ ¥ = VEMRIRSE
(32.0 = 7.1 ng/g) M 45 %FIEOEMEER L7z (P<0.001). %35,
FuHT +— VEERBEOMMRE I, BIFFLAIFRE 283 %

8.4 ng/g) WHRTHEBETH -7/ (P=0.001). THRT7 +—
LRI BI AT =y ¥ SV OR/ Mi#EEL (1.4 £0.4)
W, 7z S VEESEE (44 +1.3) O32%HROEMEE
FL7 (P <0.001). F7, BREGILAIGEA BN/ MU I
(25+05) b7 x>y = VHEERSREOST %AHRISET LA
(P =0002). X542, FOHT +— LGEFHEOR/ LHRIEL
IRTFRLAIBE R R L ) D IRETH - - (P=0.002). (#4)

% =

L EOHBEEIERT o R T, 7R 4 — VORI
Ik, PPN T = vy S LB OBE O 64 %HTHRICH
L7 F, HEEEEToAERITE, TART -
OREEIC LY, BPSIRENE %EIRIZRS L7z, ALBD2H
DEH % R E L 7B S, BOFESAORNIRE T KD
2 HEEICE, RB SRR LB UAOMEIZINY A E
WA EOR, MEHCHEYT B AOBEMRLVLES, M
HEORHAL, BBB OEBHNET, EATREL LTER
LB, e, M & MPOBREAERIZEL TR VIRE
GEESIRAE) T, LEOBFCHEOETIMbEI &R
5.

BRI RES STy ¥ =i, SiEEEL 2k,
SEOBERIIHRSNS, WEMMEONEMRIL, 7=>7
SRR R AR LRATVE Y, Tyl
DS E LT, Bk, mm, W, HEoRCE e
FRENDD  Fp g rry o LTIEE A EBFETERT
LEMELEABE LS D, BMTEES WS40 P Tl
R ORI 211 ~ 853 MWW TH L I LS LT
5. TOHET 4 — LOFEICL B NPREOETA, MO
RSV AT N BLHMESNEBOMMIERT b0 L
FEdhig, BT RENETARLILTHS).

HEBELAERL T, 7oy S VEMmRERE 7R
74— LR EOBICIRBENERR NP LinL,
COBEE, BE5 SHEE CORMATORLEEL, AL
AR O LREORE S5 E R T, B AKPLFHEORE
PRETE LD o TR EEETALENHL. —7, it
HIERME AL E T TIZ60SOREM R Ao EBRI TR, 7
ORE7 + — VEREOLRRER, 7=y VERRSRD
HOBBIRNOBEWEEZ RLA. 4, s OREOREEM
BlizflsE Loz, L, HMHECORERIE, 7oK
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* — VDSHEET 5 EHlBEAORD AR L, MFREDF
BHFERTAILEREL TS, Thbh, RUSNOHE
KRDATNEEDHED, 2V LIZSHSLLEOHEIMC LD,
BFBEET LA L E)RBEBESRS.

Bk L7z X2, 7aR7+—id, BIFALAICERS R
BATHE. LidoT, 7uB7 +— VEEEETILHBEH
FRLEERESZOET +— MIZHETZ 0, TERELAICH
RTDZ2OPEHELTBLLENEHASH. SEDEHRI T,
TORT = VAR EHLAMSRAREOMIZ, MPEREDNE
NReENEho7. ZOMELS, 7z i VEMIRERIC
BN, 70H7 3 — VERABE TR EE &l % R LR EE,
PERFALENC D LERTELTHA ).

RHEE & 0 & RRFALA DRI RRE B S S s &, L
WP ICRE A ERT 2. B 0% 5 #4250 mg/kg/ R %
BMALHAEEECOLTIIERT2LELLEY?, 4HOD
TuRT +— VRS L OTRIEELA B RO 531X 600
mg/kg/BRICHET 5. KEORHAME P CFEET L
BEEEO 7y 5Lt Fn b I0RE - B L CsPicg g
D, BBICBTT RIS T A THEMIIAE I 20,
ZOL) BEHLAOHBICL Y, Mg LA+ 25T,
OIS HEYTLRD LN TWAYI F4 T 5=
EULRBEEARRETHE TV T2y 2L Th, FOKTY
TNV EPRLARES. OPREFEETLZ LML TY
B0 HHE 7= VeSS AEGHEBO—2TH B
AW RRRFRLA OIS & Y IRA Y OB R~OBITIE
BETFT2EAEEDONTVEY, SEDOERTR LN T T
F7 - VEEBICBTANPRED LR, M IZEET
LIRBAANC T = v 5 S VA - BEL, EAO-BA~DOR
TRl hAZ LicERT 2L EL 605,

MR DREE & BT 2 BEOMRIIEM TR, BE,
EBRIDOTORT + — MERBERLIRIARRARTIE, 72
¥ VBB S RIS, MPEESEIL bbb g
PERMIREETT5 LWV RERSIR S Lz, @%, MWl
LR~OBATERE T 21213, MAEH & BP0 EE AT 123%
L7-RRE (EEPRER) SR AR/ MEGREL, +4b 508
BEFRVLRLY, SERERE, ERORRICY ) —EilE
AL, FHRECIMERIITHEESBENSDD | hL, 7
Y SN FEEHREIET I3 ) OBBYEL, v
MZRERBE L 2B A 1300 0 U EARLETH L § 7
BRIEBITH, FHRBICETAZENH/TH Y W9 Jepiy
RECFAZEELTBILIEETH L. SANERTI,
TuRT7 4 — VAR OB, MR, BEE#EEE0H
T7xr ¥ ) VEEER 5O 6T, HEEERB605%T
RHGRBDBENETH o7z, Thbb, 7OE7+—NiE, 7
=¥y VOB MEEELZET S, LobEEERET
REOREFEBRE L IIELTAEEZ b

TERARERE Y, JETERET DM,/ MR H 3 I
BOREEFITL, LMo T, 7uR7+—VHERETES
NBARECETIONT 2 WM& DES 23+ 5 L ES
H59. SHOEERTIE, BEFEDEE, 72> LB
BERETORT - VERABEOR CRLERICENFRONE
oz, —7, HEEEORICIE, BOKEFENL VAW
ZEETOMBEIRENTVS, EBR3 TR, 7O87+—
MR TSR RBA L, AR BEDRTARIRE LS,

*

Lo, EHEMET LT, Ml ammeEcty
—BIARNBZEFHENT VAR ™D 2oz LEES
WA LT aR7 +— VEREEE, WA L& o IR
RO A IS bk h o 72, RIZOREETI
L D LHHHENRD L% S, RO AAIETL,
MAFEEDR AT A3 TH LY, 25 DHIEE BEEET
DPMHEOFTRERELTEETI L, TURT +—LoOff
FAZ & o THY/ MR RE L ASME T L7 id, IR OmAP I
XHLDENTEZHE.

AROE3IZBITATOR 7+ — VAR BT AR/
TREILOETIE, BIFAREARCORTLIVEETHY,
T xS VHMIR S BO2%RIHRIELL. Tk, TuR
7 4 — U BEERE OB PR B 3 B 5B 0 45 BT ISR T L
Tro TOBEERAETICH LTI, MBI OBETHETLS
EXEEECHY, TORT r —VEEROERIIOWTEETS
VENHDLEBLILE,

R, 705 ZVHBBBEANL TMBEA M BITTA
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Abstract

The combined administration of fentanyl (an opioid analgesic) and propofol (an intravenous anesthesia drug dissolved in a
lipid vehicle) has recently been introduced for the induction and maintenance of clinical anesthesia. It is possiple that
propofol affects fentanyl distribution to the brain as the result of changes in the pharmacokinetics of fentanyl, cerebral blood
flow (CBF) or permeability of the blood-brain barrier (BBB). To study these possible interactions between fentanyl and
propofol, the author measured the concentrations of fentanyl in blood and brain using gas chromatography-mass spectrometry
and CBF using the colored microsphere method after a single-dose intravenous injection of fentanyl with or without propofol
in rats. In addition, fentanyl was intravenously infused into rats for one hr with either saline or propofol or just the lipid
vehicle, and fentanyl concentration in the blood and brain was then measured. The following results were obtained. Propofol
did not influence the fentanyl concentration in the blood after a single-dose injection. In contrast, with propofol the fentanyl
concentration in the brain was only two-thirds of that without propofol (P = 0.030). CBF after the single-dose injection did
not differ with or without propofol. The fentanyl concentration in the blood after a one hr infusion with propofol or lipid
vehicle was 1.5-fold as high as that with saline (P = 0.023 and 0.004, respectively). The fentanyl concentration in the brain
after a one hr infusion with propofol half of that with saline (P < 0.001), but on the other hand the decrease in concentration
was minimal when administered with the lipid vehicle alone. These results indicate that propofol has an inhibitory effect on
fentanyl disposition to the brain. This inhibitory effect is not due to decreased CBF, nor due to the lipid vehicle in the
propofol formula. Propofol itself seems to have an inhibitory effect on active transport of fentanyl across the BBB.



