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TORT 3 =V ORRFATICB T HRMERDO R E

SUURFIELIESFURE: - BRAFHRE (R L/ 080
[N I

BRI 70 R 7 5 — L, KIZIBEAERBETHD, TR T+ —UHMEND O REABSIC ST BREBE LT,
PRILERVZ 7346 U 7= 38 A BRI X o TN EMIM E N MBI BIT L, 220 0 BMRRICO M4 2RSS E L b,
AFETIE, FTFOET+ —VOMEHTOFHERRL7-0I2, T v MIBITLHEAB & OEESIRARSEBED, ToR
74 — VW ORMERBITREEZ KD 2. RIZ, 72K 7 - LORBRITEBRNORMEROBEE L TR0, TOR7+— L%
PR ARMER, MMFEZEMAEKERELABHEFRBREL LT, S5y PVESIRIEIEAEZER L. Bua8moiE
BIZE o T, PREERMBREE, Mm4EH, ERBOSHICOEL, TN H3HOMBITE (brain uptake index, BUI) # iz L 7:.
E51C, HRMIROWN EIRWD LIBEDTORT 5 —VORBTZR<LHNT, NEFOEVREL L/ 2108 3Ek
Fy FEMEFN (BWE) 2UERL, TURT7 - VR RHEENE L & A0 - MERSERE Ky FELT, NESOE
CBENEERAMEREEEE LS. DEOKSEROKRE, TORT7 - LORMEBBTERIE, HAKSTIE70.8+£2.9%
(X £SD, n=4), %5 TI369.6+:34% (n=8) THho/z. T/, HERMEKFEOBULIZ18.0+22% (n=5) &% V), MR
(10.8£1.8%, n=5) BL AR (10.2£2.9%, n=5) ZHEL T, AEIZEVWEEZRLZ (0<0.05). HMLTFLEHV2E
BCIE, BEBEEENNE NBEOBTES Yo7, TOET +—LOLMAEEY, BMmMEEE NRETERLEN6.60+
1.74 pg/ml (n=8), 4.68£1.69 pg/ml (n=8) TH Y, BRMMIHEIIH MEZRL 72 (p<0.05). BIMHED Ky 14 0.555 £ 0.175
m=8) THY, xIEH (1.021 £0.296, n=8) IZHE L CHEIZEVEEZR L7 (p<0.05), LAEAs, TORT 4 — VXM

TR TO%VIRMERIZAF L, THRT + = IVORAOBITITIIRIMIRAAER 2 B & BT 2 L AR S 7,

Key words anemia, brain uptake index, distribution, erythrocyte, propofol

BiRMEED—FETHLTORT 4 — N (F4 7Y™
TR AR, KK &, EHEEIESLST, HofCHsE
TR AE , BRI DLW oML T
THRT ¥ — VIIFHFHT L 2 MPREOMHHEANES TS
D, o5 &2 T Em PR E LR IR TS
OR7 +— N ({b%%, 2, 6-diisopropylphenocl) (&7 =/ — L
FEEIZEL, BIFILAL LTRtSh T3, o
TORT 4 — NV 10mg/ml & FH T 5 H O KESERILB T
D, HEHELTKEM 7)€y, BERELLF s
HLTWA,

TURT 4 —WMEKIZIFEAERETH D720, (ERELS
NT5 L) %, MEKE AT BMES~ORBTIZEZIZ v,
AIREHASE W E0 s, MEP TIHMREOREICHEAL
72h 0, ThRbLRILEREE SN P L RBICHAT S LR
o, Lid=oT, MRAENT2HMBITICADLREEE L
T, FRMERASEMIAE % B08$ 5 B2, RILBKIC O L 72384
AEBEMNC L o TIMENEMIIZBITL, 22205 Bk
ST HAREMATEZ bND, FITEEL, FlkH 7T OR

FRL104E 8 A 3 HAAF, R 104 8 25 H &8

74 = LV ORMBNORITERBIZEORERS LT 500t
T AHMT, v bEHuiz—BOERETo7. T
bbb, EEB1ITIETORT7 + — VORMEBITEL, K52
TR TERT 4 — VORI OBITIZ RITT S MRS F
M2k & M) DB 4E, LRI TEEMERM T v MIBY
LT7ORT7 = LOREETE, ERENHA.

WRELUHE

1. =EEMW)

F8r1, 2, 3& b, HEM:Sprague-Dawley %5 v b (fk#330-
440g) Iz, F72, TRTOERIE, B EFIMIZLT
1772,

. £81 . 70K 7+ —ILOFRMBRBITER

1. EERFIE

1). Hnl4z 50

Sy b (n=4) RGBT ¥ 3> (546, BED) 100me/kg OB
PP & Y R L 721, AAMEIRIC247— VDT 707
#5 —5 ) (Jelco™, Critikon, Rome, Italy) & &EL, ~/°

Abbreviations : BUI, brain uptake index; Cs, propofol concentration in whole blood; CBF, cerebral blood flow; C
propofol concentration in brain; CO, cardiac output; Cs, propofol concentration in plasma; dpm, disintegrations per
minute; HPLC, high performance liquid chromatography; K., brain/blood partition coefficient; PaCO,, arterial carbon
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YryFbUTLONFIL -2 F - b2b, KIR) %1008
fr 0.1ml) #EL 2. 302270 HR T 4+ — 1 9.3mg/kg & K
BRER L D BEBEEREL, & 5122029 RICHEREMITOE
PR LT, 25mlOMBERMLA. A< M7 Uy ME (Het,
%) % B B LW F R 447 % B ABL-510 (Radiometer,
Copenhagen, Denmark) % i\ CillE L 7-#%, M#E0.5ml% 7
oK 7 4 — ) OA LA B (propofol concentration in whole
blood, CoIFEF DML L, Y OMH,5HL @, 1500
&/ 5, 154-f) TH &7z % 0.5ml % i 4 i &
(propofol concentration in plasma, Cp) flE A DMK E L7z, %
BRIZACTREL, SEEMUPIIZ TR T + — LiREORIE
otz

2). RS

Sy bk @=8) 2 LT, ~X) F M)y ABIETE TOWER
FEIEERBEICIT o2, TR T 4 — 0V 9.3mg/ kg & A E M
BEL, KT 30mg/ke/RE O TRAEREIRNIR 5 2 1T\,
1B R IR X - T 2.5ml # 4R L2 2
DM Het 2 JER, AE & FRICRE L TCyok CoDilllE
L7z,

2. FURT +— VO A HEREOHIE

Cok Cpld, Plummer 5% OFBEICHELT T, BEEAE IO
79 7 14 — (high performance liquid chromatography,
HPLC) # HWCHlE L7z, 2 F 713 mig0.5mliz s 7 oAk
2 FIEHEE, KBR) 5.0ml, 0.1mol/1?D ) Y EE2kESF MY
T AW (FEAEEE) 1.0ml, B X UONEZEEYEL L TFE—
Vo (FJEHEE) 1opg #INA, IREMR10 (RERSE, ®E) 12
LY I59EIRE L7, RWT, &L (4T, 3000 ER/5, 15
SE) LTHMBELZEREL, 50007 7 XAFLT v ED
YL (FHIATFAY, FER) 1.0ug F AN TB VRO
KELZ., ZORBEONBTLIR G0C) LR/EHVANKE
DU TERE L7 5 2, HPLCOBEMH 2000l IS HEML, 20
5 5200l %# HPLCIZiEA L 72,

HPLC DB, 7 b= MY b GFEHE) 600ml & #
FA400ml DR AWIZ, 37 v LEEEE FEME) ImlE i 2
YORMA L. 2B, JOBEMIE, ERAMCAY LT A
%@L TIRA L7, HPLCIZLC-10AT (BsdiEir, BUm) % f#
ML, %% 241213y Bondapak C,,™ (Waters, Milford, USA) %
Rwiz, BEMHOKEIZ4.0ml/5r 8 Lz, M8z a8sha
# Waters 470™ (Waters) % Jil\>, Fhi2HfE % 276nm, itk
#310nm 22 L 7.

TORT & — VRENEHOMBREEHETZANT, WO
Ty FALRMLENSB L CME0.5ml % HvT, 0.5-
10.0ug/ml DEEAIBED T O R T + — ViEETE L, 20
BREPoBoN s S TLLOTOHET 4 — N EFE—
VOY— ek, MBHEERLL. 2o 0RERIE
LROBEHMIZBVCRIFLEREZRL, MERREEN
RBLUMERA L 0997 LA ETh ot T2, REHOMEE
W, £12h0.474£0.024 ml/pg € £SD, BLFEL) &
0460+ 0.041ml/ug TH H, LEMREIZFNENE2% & 8.9%
Thol:, ROBLTMEOVTRIZONTY, TEKT + —
VORI EEEE 3 10.0ng/ml TdH o 7.

3. 7uR7 4 — VDMK — M4 M5 E &K (blood/plasma
partition coefficient, Ry) & FRMEKFEFTH (distribution ratio to
erythrocytes, T) DEFE ™

Ruld, CGiZ G TRL TRD 7 (1)

CB

R, = co )

T, HEEEOEMPIFETLE7ORT7+ -0 S b,
MERICFEE L2 b00ESHE L Lz (K2).

C,—CpX
T=

(100160Hd )

1 100—Hct

B

X100 {1—
CB

. ®B&2 : 7ORT A —NVORBTICRIEFETESOERSD
B

1. FEERTFIE

9, EERICEATAIHBW e (BT 272042, 72 b
(n=5) %% % I »100mg/kg DHINMEPFFL L CRREE L 725, B
BN DB A R L CIE A SR L 72, 2 OMEIT A~/ ¥ i
o imlizxt UC5 8L LAz, &0 @°C, 1500 HifE
5, 155 L TlEs oML 7s. Bo M MER S & AMAR
IKCIMEPEE L, RRAIZHet2T40-50% 12 7% 5 £ H IZEFAE
KERMUT, HEROIMBERETER L, RIS, 1% 70
B7+—=010p & “C-7% 72— (02uCi/ml, 7¥¥ ¥4 -V
X8, WE) lul %, #EdeRIOLER, 1 F 7 IZEEAE KOV
THMPIZERTHZ L IZL > TEBE200ulIZE L, 3O
RERR AER L2, 2l RERMERT & OO Het 12,
ABL510 CHERR L 72,

INLORBHMAPICEEND TORT 4 — L ORI~ DR
1%, SEEMIR1MEAED THE L2, RKEL, T
Yo HEEIRA & BHIIEARBE L €, £ORBITEL TS
L HETHAL (M. T¥4bE, Fv b (n=15) #7¥% 3~
100mg/kg DIEFENF 5 CRIFE L, ZiSEBiiRz B\ L7729 2,
PR MEREE, MAERE, ERNOSEIEIESIIST (B
n=5). KiZ, 297 — JEHT EEE R & IV CRSEIIR & i
FIL, &54Co37° Tzl T3 Qooul) 2 sl
WZENT TR0 TIEA L. TEA# 20 5BERIZHL T
FRBCFERE D I L, B2 E A RIUH: (IAY 1~
T —, i) ClE L. FoR, MESEY LML,
0.1g 2% 7R 4 — L ORENIEIE (propofol concentration
in brain, Cuw) ME & MC-7 % 2 = L O FEHE TS 2 L 7.
B, MHEEACTHRALTEE, BEIIMRERNGER (12
Bl T 2B ATV, WL SRR IE B 1T o 72,

2. FaET 4= DCu DHE

Culd, MEDHELEMOFLETRHE LI, T2, RNR
BHEDCOORBERENOT v NERAVTHER L. 20K
B#30.5-10.0ng/g OREHETRIFZEREEZRL, HER
$130.998 L1 L, MEMOME %X130.182 £0.001g/ng, MR

dioxide pressure; Pa0,, arterial oxygen pressure; Rs, blood/plasma partition coefficient; T, distribution ratio to

erythrocytes
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The Circle of Willis
Propofol [

Cerebral hemisphere

External carotid artery

Rapid injection
—

14C-Butanol

Internal carotid artery

Common carotid artery

Fig.1. Schema of single carotid injection technique in rats.
Propofol containing “C-butanol mixed with one of the three
vehicles: erythrocyte suspension, plasma, or saline is rapidly
injected into the common carotid artery followed by
decapitation after 5 seconds. Approximately 20% of the
injectate reaches the brain, while residual 80% passes through
the external carotid artery. “C-butanol diffuses completely to
the brain as a reference substance. Hatched area indicates the
injectate, which is supposed not to mix with circulating blood.

1304%THo7z. &b, MABEIRARIgS)OEE LT
K7,

3. "C-7' ¥ ) — L OWMEHEEONE

A0 1g DA 272K T ABBRIZTAHEALH Y LoxT L™
(0.5M, Packard, Groningen, the Netherlands) 1.5ml % 0%,
60 CC 04 HIIRE L7z, KICHBERLAKEAR (FIYEHIEE) 2000l %
Mz, FRCISHMBBELZE, 60CTIHMIERL, Sk
WRLTIZIVTIVI™M(FHSAFR2) 2mlae iz, 538
TEDIEEE (FIEAZE) 1500l 2 N2 THRFI LK, ks 571
—YarAhvryy—18C3500 (7O A, WHE) #HNT, “Co
BEEEENE L. 72, EHLARBRRIZOVWTY, 20
201427 ) TV VT & 4ml il A T HC DREHER: % M5E L7,

4. BFATER (brain uptake index, BUI) D&

HC-7 Y = VOREHEERS, WIZBFAETY 2 — Lo
HEERD Iz, RIZ, 79— LOMPEE100% L L s A
DTIART + —VOBUIZROF 3) 124 > TEEL 72,

Cy, (ng/8) X A KB LIRDEE (g)
BUIG) - C—A7 v b (i) 100
TEHRET + — VOFREE (1g)

HC—A v b (BRI

“C—Am v b (), BAEEO “CIEHEM: (disintegrations per
minute, dpm)
YC—Aw v b (BRI, RERTO dpm

V. EE3 : 2MEMNS v MoBWI3 7R T+ —ILOE

TICB ¥ 45t

1. EBREY OUES

Zv b (n=16) TBRFES /S LR T NVT ¥ GUAEME, KK
23% F WA S TREL L7z, KBREFIRS & OCKBREIR I 24 7
—IOF 77Uy T —7I (Critikon) 2 FEL, FNLFENEHH

K

MR & OBIIREBIER IS Tl @JHEJE I, MEEEEE
AP611G (HANE, HTH) THEENIZHE L2, Xz, SEY
Mz, RIS s0=yn (HEFLF ¥, ®E) 2%
EL THRBIY & JE b L C, /B A A IR0 28 SN-480.7
(¥ F 7, HE) ISR LA, %8, EIPIRIC AR % By,
Sem AL DIPEHEKBEL BT L. T, MELERL Yy
2em DKM EMA TLEEBEL L, LRENEHo<1
DA77 —%FEAT 20O R)ZFL ¥ Fa2—T7PEL
EHRER, /) 2 L0REPLLELENFALL. 25,
KB, RERBMRICEE L7 — 7 055 i ((&ij:)
28R L, pH, BEFESH (arterial oxygen pressure, Pa0,),
EAL R E S E (arterial carbon dioxide pressure, PaCO,), ~%
FOY ViRES LU Het %, HEBJMA A A D438 ABL5101:
Iz L.

2. EBRF)E

SRR B E AR T L 2B T, BUIRIML Y A 547 & F7
PaC0,%*3540mmHg & %2 % L 9 IR G2 RE L. ki,
7 v MEEESICENEE =8) LIt (n=8) LiZ/T7. &
mMFETIE, KBRS S 2ml # 3R L, #OME%E &L L
TR LN MDD S ImliZ £ B AR Iml % 50 2 TARBER
NET LV BREERS6MRAEL, BONES O ViBES
HOURENCHL /212 L7, WHEETIE, I oMaMoSRED
M edof. BREFNVOERDSET LEST, K70
T yORAERIELA. M{THESEEL TS0 EHELE
%, 7ORT7 -V %9.3mg/kgBEHEL, KRwT
30mg/kg/FEM OB T ) ¥ VR FSTC-525 (FIE, &
) THOTHERERS L. RSG>5 1BRMBIIZ, 29—
FeA4 27802727~ (EFE15um, 1H@E pl, 73145y
7, WI) % 2,000,000 & OB (10%FF R b5 iz
005%V A4 —>80™2&H) *ELENICEELTCHLHT—
ThPH 20 TEALY. LA E (cardiac output, CO) # il
FT B0, TAITAT7 27 —EAD ORI S 75,
FEMER ¥ 7 (Masterflex™, Cole-Parmer Instrument Co.,
Ilinois, USA) % H W TABREINR 22 & 0.8ml/ 53 ) 3 E CHfEMIC
R L 72 GREULAE = 1.0ml). K> Z7EBIZERE S MY
AR TE (BRI L, FRIL M & BE L TCOMEL
(CAPAR

DLEDWEEDHRT L7z, H105MMITHENLETLO
TR T, RBEBHIIRA & MHE % 2ml3RES 5 & (AR W L 7-.
PRI il iid, FEBRT L FEAIZLE L CCy & ConilEizft
L7z, 2RWT, Wl REEER B ) L ChREY A= L.
FOF01glF4TCTTREFEL CTCuillZIzM L, #lgxho—F
RATOAT7 27—\ L AMFE (cerebral blood flow
CBF) WE It L7z, &b, B EMFES L UEIRILT A0

IEiE, BESTRT, BSUTBRO TR T + — VISR, 7
1:11-7:r — VoG EBB L TAS 30504, B & UWEEN
D ARG TIT - 72,

3. COBLUCBFOHIE"

CODHBIZR I I — FeA 7B A7 =7 —fHAE* v b
(FFA4L7v27) FHWA, Tabb, FELAME (m) £
BRI SML 2002 THEM S w75, M/ Mg mtEl
Smlfiz, 80°CC3045MIMNE L TMASME L. Kiz, M/
MR % 5SmlfN 2, 3000 EEE/5C 30 43 505 HE L
REZYA 7027 =27 —FHEERE IS L CREE0.4ml D




ARMERIE T T RT 4 —

BEEERELZ. 797 A—0—¥Y ¥ — VIERAHH 7L 3
g— b CERBMER, WH) MR 200l VL, LB
FHOTTA Z70A7 27 — &R L7z, o SRIGE I
0.8ml/57) EELERIZES LA 7B 727§
(2,000,00018) OFEMPFEHOV A7 DA77 27 =K THLT
co kM L7 GU).

2,000,000
hélilﬂ'ui&rrlmv{ JURT7 =T —H

CO@ml/ 45 =1 HE BRIH

CBEDMIE Iz 72 Tid, FTMAMOER % EMEIZHE
75, B M MHRIELE Smlmz, 80C T2l I“-ﬁbmml,
THBEBIE L2, RWC, MEDHE & RO FET A 2
0277 —HEFEMLZ. CO, MkOER, BLUHEKP
N4 OART 2T —Hh SR IgH ) OCBFE TOKT
sE L7 (3U5).

1 x’fﬁf&tb@v £ 70RAT7 2T —H
Bt EE 2,000,000

CBF(ml/%7/g) =CO X

RO~ 4 7 TR 7 27— B, 3EOWEDIIHE 7
4. I— i B4R (brain/blood partition coefficient, KK,,)
DFE
K td, Co % CoTlRL TR U6)

CBr
Km: '—6;— ............ 6)
V. #ETALIE

TNTOPEMEIE, TESD TaRL7ZZ. EBRLIZBIF N
REIIGISO vt fiv 7z, EER212807 5 BULO M
8, EERSIZHIT AT B L OB CDi‘L!ﬁx IO E T & R,
HEEOM SN AIZIE SR & LT Scheffé il % H w7z,
WTROBA L, ERERS%ARME b > THEME L.

39 &

Mix— MRS ER S & UFMBBITER (1)
iﬁ]%’”‘ﬁehi U 5B E 512, Hetld45% iR TH »
2. Cok CoDIb A RTRIL, WilEE S EB20THY, b

Table 1. Propofol distribution in blood
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SEME SN DR MERBATHT OMIE, WREE B T0%HIHTH -
7z.

I. 7OFR 7+ —ILORBFICRIETELERSDEE (B

2)

VESLL 7o iR A ILER IR ) Het 13461 £ 1.1% Tdh b, Z
NEZTOET+ =L ET Y ) —LENLTHEL -HBRED
Hctid43.6 £1.1% Tdh - 7. PLEdiiEk#to BULIZ 18.0 £
22%ThY, MPEHENI10.8£1.8%B L P EEHD10.2+
29% 2 LT, HEICHVEERLE (%:h%“hp=0.0016:b‘i

U80.0008). MR LA RBOBULIZIEE, FEEZRO LD
7.
20 ~ %
T
S
5
@ T
10 - T
0
RBC_ Plasma Saline
suspension

Fig. 2. Brain uptake index (BUI) after single carotid injection
of propofol. Propofol and “C-butanol are rapidly injected into
the right common carotid artery with one of the three vehicles:
red blood cell suspension (n=5), plasma (n=5), or saline (n=5).
The animals are decapitated 5 seconds after the injection. The
cerebral hemispheres ipsilateral to the injection site are
removed and homogenized. The samples are assayed for
propofol concentration with high-performance liquid
chromatography and for "“C-butanol with liquid scintillation
counter. The ratio of propofol concentration to “C-
radioactivity in the brain and in the injectate is calculated. BUI
is defined as the ratio in the brain divided by the ratio in the
injectate. Each value represents X +SD. *p<0.05 vs. plasma
and saline groups.

Group” No. of rats Het (%) R," T (%)

Bolus 4 455+2.6" 20103 70.8%2.9
Continuous 8 459120 2.0x0.3 69.6+3.4
infusion

a) Bolus, the group in which blood sample is taken at 2 min after 10 mg/kg bolus intravenous administration
of propofol; Continuous infusion, the group in which blood sample is taken at | hr after a bolus (10 mg/kg)

followed by a continuous infusion of propofol at 30 mg/kg/hr.

Concentrations of propofol in whole blood and plasma are measured in two groups.

b) Ry, a blood-plasma partition coefficient of propofol.

¢) T, a distribution ratio of propofol to erythrocytes.
d) Bach value represents X £ SD.
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. 8MEMS v MIHT2TORT + —LORET

1. NEFBY VEER X FHt &L R2)

BoURTO~T O vigE, Bk EEOMICEDN
Lol WEBOBMBEONET IV VBEL, WHBEEOH
1/2CHo7. WMBEOHtd, ~EFOV LV BELRBEONR

L&)

EHBREIZ, TNTCORECTRMBIC I EBE S VS
MERL7z, £7, FAEEOTFHBIRE LOHAKIE, Toxy,
—VESRB®RIZESTAERMERLE. LAL, WThichy
LTH, BEBLIUBNICHEEEZLRO 2D 7. BHEL104
AMICHllE L72COB LU CBFIZ2WT Y, MBEMICEELEL

ROhol.
3. BRI T A AT AEDEAL (38 5)

RexRL7.
2. IEREBEOEIL (T3, 9

Table 2. Hemoglobin concentration and hematocrit

Hb” (g/dl) and Het (%)

Gfoupa) No. of rats X Before administration of 30 min after propofol L
Baseline propofol infusion Decapitation
Hb
Anemia 8 13.6+0.5% 6.91+0.8%# 7.3E0.8%# 7.2£0.6%#
Control 8 13.7£0.6 13.8+0.6 14.240.7 14.8+0.8
Hct
Anemia 8 417%1.6 21.62.3%# 22.932.4%# 22,6 1.6%#
Control 8 42.1E£1.8 422+1.8 435%1.8 450+1.8

a) Anemia, animals whose hemoglobin concentration is decreased to a half of the baseline value by replacing
erythrocytes with saline; control, animals with normal hemoglobin concentration.

b) Hb, hemoglobin concentration.

c) Each value represents x =& SD.

* p<0.05 vs. control group; #p<0.05 vs. baseline value.

Table 3. Mean arterial pressure and heart rate

MAP® (mmHg) and HR® (beats/min)

Group” No. of rats . Before administration of 30 min after propofol .
Baseline propofol infusion Decapitation
MAP
Anemia 8 121.0+22.17 1224£12.0 131.1£11.1 130.3+13.3
Control 8 132.0£10.8 132.0£10.8 140.0+2.6 136.4+8.1
HR
Anemia 8 360.0152.6 382.5+24.1 406.9£61.3 401.9+67.3
Control 8 376.9+35.3 384.4+34.0 427.5+£16.0 420.0%£22.7

a) Anemia, animals whose hemoglobin concentration is decreased to a half of the baseline value by replacing
erythrocytes with saline; control, animals with normal hemoglobin concentration.

b) MAP, mean arterial pressure.

c) HR, heart rate.

d) Each value represents x + SD.

Table 4. Cardiac output and cerebral blood flow just before decapitation

Group® - co” CBF®

roup No. of rats (ml/min) (ml/min/g brain)
Anemia 8 139.2431.89 0.804+0.238
Control 8 120.4£28.9 0.774+0.303

a) Anemia, animals whose hemoglobin concentration is decreased to a half of the baseline value by replacing
erythrocytes with saline; control, animals with normal hemoglobin concentration.

b) CO, cardiac output measured by colored-microsphere technique.

c) CBF, cerebral blood flow measured by colored-microsphere technique.

d) Each value represents x + SD.
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Table 5. Arterial blood gas analysis

pH, Pa0, "(mmHg) and PaCO, (mmHg)

Group” No. of rats Baseli Before administration of 30 min after propofol o
aseline propofol infusion Decapitation
pH
Anemia 8 7.427£0.045 7.4334+0.033 7.4360.040 7.408£0.059
Control 8 7.435+0.043 7.440+0.036 7.44510.035 7.436£0.039
Pa0,
Anemia 8 296.51£124.7 44321493 425.6148.7 397.5+494
Control 8 328.31144.8 361.5+100.9 371.71+88.7 368.8+66.8
PaCoO,
Anemia 8 38.9+£58 38.3%+38 37.8%4.1 39.2+2.6
Control 8 35.6+5.5 363122 36.1£3.9 38.7+£24

a) Anemia, animals whose hemoglobin concentration is decreased to a half of the baseline value by replacing
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erythrocytes with saline; control, animals with normal hemoglobin concentration.

b) PaO,, arterial oxygen pressure.
¢) PaCO,, arterial carbon dioxide pressure.
d) Each value represents X =+ SD.

Table 6. Propofol concentration

0 Cy” b Cy,” T o
Group No. of rats (p g/ml) (4 g/ml) ( gfg brain) (%) Kg,
Anemia 8 6.60+£1.742%  504%+1.43t 3.69+1.44 40.8*k11.6%  0.555+0.175t
Control 8 4.681+1.69 2.5340.98 452%1.14 69.6£9.6 1.021+0.296

a) Anemia, animals whose hemoglobin concentration is decreased to a half of the baseline value by replacing
erythrocytes with saline; control, animals with normal hemoglobin concentration.

b) Cy, propofol concentration in whole blood.

c) G;, propofol concentration in plasma.

d) Cy,, propofol concentration in brain.

e) T, a distribution ratio of propofol to erythrocytes.

f) K, a brain/blood partition coefficient of propofol, which is the ratio of Cy, to Cy

g) Each value represents x * SD.
* p<0.05 vs. control group; Tp<0.01 vs. control group.
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Abstract

Propofol extensively binds to erythrocytes in blood because of its high lipid-solubility. Erythrocyte-bound propofol may
then transfer to the brain through direct contact between erythrocytes and vascular endothelial cells. This study examines the
role of erythrocytes in uptake of propofol in rat brains. Firstly, propofol distribution in the blood was investigated,
Distribution ratios of propofol to erythrocytes were measured after both bolus administration and continuous infusion.
Secondly. uptake of propofol by the brain was studied using a single carotid injection technique. Uptake of propofol by the
brain was compared for three different vehicles: an erythrocyte suspension, plasma and a saline solution. Thirdly, brain-blood
partition coefficients (Ks) were measured under steady-state continuous infusion of propofol in acute anemic rats. The
distribution ratio of propofol to erythrocytes was 70.8% at 2 min after the bolus administration, and 69.6% after 1 hr
continuous infusion. The brain uptake index (BUI) of propofol in the erythrocyte suspension group (18.0+2.2%, n=5, ¥ +SD)
was higher than that in either the plasma group or the saline group (10.8x1.8%, n=5 and 10.2+2.9%, n=5, respectively, p<
0.05). In the anemic rats, hemodynamic parameters did not show statistically significant differences to the control rats.
Whole blood concentration of propofol was 6.60+1.74 pg /ml in the anemic rats, which was higher than that in the control rats
(4.68+1.69 pg/ml, p< 0.05). K, in the anemic rats was approximately half of that in the control rats (n=8 in each group, p<
0.05). From this we conclude that erythrocytes promote the uptake of propofol in rat brains.




