Effect of Carbamazepine-10, 11-epoxide on the
concentrations of Monoamines in Rat Brains

B&5:jpn

HhRE

~FHH: 2017-10-04
*F—7—NK (Ja):
*—7— K (En):
YRR

X—IJL7 FL R:
FiT/:

http://hdl.handle.net/2297/8512




ERKFEHLEFRME F103E F15 57-69 (1994) 57

ANA=EE V10, 1l-=RFHAL FDF5 oy FO
BT, 7 I VERIZE 2 BRECET LR

SRAFEFHGEHAELRE (ET ILORRKE)

HERHEHBMEEIC B THEEBEBICEFE OV AL A< ¥ v (carbamazepine, CBZ) OFEMAABMEH TH B H L=
¢ v-10,11-=RF 41 F (carbamazepine-10,11-epoxide, CBZ-E) D% / 7 I VMR RICH T AFHEFE 2 MBE+T5—8& L
TFy FEAVGEERREYT 2. BEERTIT CBZE 10me/kg L #IRME S Lo, BHEER T 20me/ke %14
AREFE LT 1 H 2 EEERRS LB, BRI/ 73 vBIUVETORMEYYBERILEBHSA EEERE I/ n~ 75
T4 ERHAGCTER L. WiIE L/ =% 7 U v (norepinephrine, NE), 3-2 bF ¥4 e FrFov 7 =Y a—L
(3-methoxy-4-hydroxyphenylglycole, MHPG), F—-%3 v (dopamine, DA),3,4-2k Fe& > 7 - = LEEER (3, 4-dihydroxyphe-
nylacetic acid, DOPAC), #+ €-%= 1) v (homovanillic acid, HVA), » V 7 } 7 » v (tryptophan, TRP), &&= } = v
(5-hydroxytryptamine, 5-HT), 5-& Fr ¥ A v F— 13-l (5-hydroxyindole-3-acetic acid, 5-HIAA) D{EX B+ 5 L1
MBRELEETAZ LI L - T, CBZ-EDMAE /7 I vHER~NDEEI OV TR L. BHRERTIZ, CBZ-E ¥ #ikW
BELictk, ERETOHBICESTE SRETHRRICEN L TEDEERNERZ RS, BHREBELRIE L. AHER
® CBZ-E MIBREIL 2-2 v %=+ AV P EFIGEU L THEEL, HREOERITIIL I3RETH - 2. HHNBEORKAE
RESI0GLUMICESR, MREBE L MFREOHI AR E T4 4L BIE—BL Tz, MR/ 7 I vOEBTIE, &
H1045 LA NE S8 L, 600%» 512 DA LML, 5-HT B XU 5-HIAA SR 4RME T TRETH -2,
Dz ek, CBZ-E Al 5 HBR T, B 5HOBEFAIIE, 7 L VRBOZBCERTIEELEROVL EOTH

B ENTEINE, BHEE ST, CBZ-E MWEEIT 3.78ug/g #B#i2 7t v, NE, DA, DOPAC, HVA, 5-HT & &»\#EMn
Liz. 8% f b5 dhi CBZ-E 12 DA RBIAGLEMT AL L L, AT 2 A7 I vDIkbFL v F—1 T § VIREIIC
LEEEAYRIFTIENT SN, BNHER L IEBHRRT CBZ-E OMRNBEICEIRL, £/ 7 I YRBEICRIFT CBZE DG
PR EBHYHROBO L DORWBED HNBIRFRTELLEBbh.

Key words carbamazepin-10, 11-epoxide, monoamine, pharmacokinetics, rat brain

H VA= ¥ (carbamazepine, CBZ) %, 4= M08 i — fH]
RE(EE M 5 REMBBI R B TE—BIRED—2TH
DY, XM OEFRC, BIREGR B LOB S DWHBB O
Fh e L b ERA IR, HERECEBEOLGCEY THL. E
WIEETIE, BHoERT L ORNICH L TLEREDRY A
T2LEh, BEOHMEEURIEROEFREICE VW TRE
EMTHD.

AN A= 10, 11-= K £ 4 A |V (carbamazepine-10,
11-epoxide, CBZ-E) {3, CBZ DX EiciHWMBMEDL TH H,
CBZ BRAE#Z R\ T CBZ-E oM+igE X CBZ ® 10~40% T
HHY ¥ CBZ OmPEARKELKY 10~80%"" ThH DD
EH# L, CBZE i3 285~55.2%" L {£ < , EEICHBER% &
BT 52EAFEEEHOBE R, PO CBZ L LEE

ke, CBZ-E OEEERIZSWTOWRIRD A, BER

VB 5 4E1LA 220 A+, AL 5 12/ 27 A H

Tit CBZ MBI L TEAEDO W HITORAEHAED S T
WA F i FEIRENC L TADARERY B LUV s o
BEESIC BT, WM 5 7o CBZ-E & CBZ £ imiEfgi
EHTh BB IR TV A, HIT, CBZIC X585 >iHh
BRI, b s X OO b > CBZ-E B & B R £ A
HET 3 L 0o®ELH D, CBZDOAHLeElFIic CBZ-E A
KREHFELTCWAEELZLRT VA, ¥, CBZ HEHFDOM
BRAORIEA L CBZ-E L OBI#M LEMIh ST,
CBZE % B TH A LB A TSR R L SlfEH Iz A
Sk ot DEEL H DY, CBZ HEROEIIEHNEIC
CBZ-E OB MFEEIC L2 0OMIMEI R TG0, L
ok 3iT, EEC CBZ #{EATAHEL, TOREHR
Wwxif+5 CBZ-E 0MBIEETHA.

CBZ DfEFF 2L T, HiFVhAERECR S EENF

Abbreviations : AD, adenosine ; CBZ, carbamazepine ; CBZ-E, carbamazepine-10, 11-epoxide ; DA, dopamine;
DMSO, dimethylsulfoxide ; DOPAC, 3, 4-dihydroxyphenylacetic acid; 5-HIAA, 5-hydroxyindole-3-acetic acid;
HPD, haloperidol ; 5-HT, 5-hydroxytryptamine ; HVA, homovanillic acid ; MHPG, 3-methoxy-4-hydroxyphenyl-

gycol; NE,norepinephrine ; TRP, tryptophan
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Al &b, /A= X7 Y v (norepinephrine, NE), F — ¢
$ v (dopamine, DA), ¥ X 08+ = b = ¥ (5-hydroxytryp-
tamine, 5-HT) 7¢ ¥ OEERYE & OB OV THE S
hTuLBh, RECH—LIBRCIIE > TWhigh. TOER
D—2L LT, ERARBEYTHS CBZE 0lERBTF bR
B, CBZE 1o\ T OEBRHFRITDI™, T TR
B cid, CBZ-E BHEOFREF*®ET5®, CBZE %
5, MCAKR I OIEMIC RS LB OENEIRE, B X UK
DE/) T IVHENDHEILOWTERYT o7,

I LUV HE

1. RBREYELUEEERY

FRIIITA A2 —REET » - EDPREHAR, B
250g) V. SRR LUK EEBRE L, FHT OB X
h &% 8 304y ¥ THITOMRE YA 2 LT, ¥iBy — JICTH
Bl AMBERTR = - FABRI LIy - 1EE
L, fEoBTI3~4%k 17y — AR,

I. & E 3

CBZ-E ERRHFEME EBF) £v, 7==1r4 VERIK
AARBISE (KBR) & hRERZIT.

K EAN =Y VEE (homovanillic acid, HVA), 3,42k FeF v
7 = = L EEEE (3, 4-dihydroxyphenylacetic acid, DOPAC),
5-HT, 5-& Fres oA v F—n-3-Flk (5-hydroxyindole-3-acet-
ic acid, SHIAA) (T Sigma (£~ b4 A, %kHE), NE, 3-# b &+
vh-e Frd o7 =20 a—/ (3-methoxy-4-hydroxyphe-
nylgylycol, MHPG), DA, L-+ » 7 + 7 » v~ (L-tryptophan,
TRP) IZFIEAMEETE (KR L hBA LK. hoRFE 28R
W0IEREEE s v~ 5T —ARFERLE.

0. BYEEHEE KB

1. 2lRER

BB E LT, S PRV FSAEZ—L (RV T Z2 =1
EHE® 50mg/ml, 4 FHRy b, KR) % 50meg/ke MHEFIH
£ UCHRE: Lic#, Upton J5iE™ B L TABRBIRN DO
Bieh=a—5%fHAL, ~Vve, 7BRBELL. &
=a2—7, BIRAKBATZRS I Y 2 v F 2 =7
(0.51mmlD., 0.94mmOD., #4 FAF 4 7, Fyva—=v7,
IR VN, kE) A, RTrEETARMER) =5
Vv o —7 (0.58mmlD., 0.965mmO.D., X7 b v+ F 4 F v
Vv, R=et= g RE) RAWT, BRSO 2~3mm
DEXCHNT L 226 H4et (FoE, BR) 2ER L. i
HEAERERET Ty Ay — CRYHBACHBTEDR
RTENRER I OBMERYT-7c. BERERTR, BF
S RAFNANLT ¥ F (dimethylsulfoxide, DMSQ) & #E L
7= CBZ-E 10mg/kg (10mg/ml) #*BE L HRAHFLEL, 5,
10, 15, 30, 60, 904, 2, 3, 4, 5, 6, 7, 8B
Hma—Fhban) VB LEHECROLE. 1 EOR
MENF 0.4ml TR—EHE L DIX4EETE L, OEEXED
1A HIE OB KUBOTA KR-20000T (AFESERT, RR) T
3EO45 HE (3000rpm, 10min) L7c#, —20°C CHRAERFA L ik
% CBZE meEEARGL L. BB OERIC DIz T,
ZEBWOHOS v bz CBZ-E 10mg/ke #54, 10, 30, 604,
2, ARR®IC~ 4 7 n EREEERE NJE2603-10kw & (BTH A
R, BR) T, ] 1080, Skw OREERTVEIES
¥, BEHICHRELBH LeMEfc 208 L, EEXHEL

fr. FOH—80C THREMRE L, HIMNE A CBZ-E B8,
EEMEMAE, 7 I vEEAE Lic. HBREICIZ DMSO
Img/kg ZEIRMEE Lz,

2. EuRsE

CBZ-E 184 # 5811t CBZ-E 20mg/kg %, WRFIC T
DMSO 2ml/kg %, 1 B 2 [@ (481 9 B & P88 4 W) 14 F FHIEEE
LTRSS L. &8 (CBZE ®ERS UL, syRH6E)
&b B 5 18RRI TR - SRMmLE R L.

3. BMEERE

BUREFCECTERES L CBZE 0B8RI TS
7=%, CBZ-E 20mg/kg #4F# Az | [MIEREAIR S L, 186F
BB TR - OB R AT Uie, AMEEEREE (9 1) &1
7r. DMSO ¥V CREDONE SR LB (8 1E) ¥R L L.

V. il & &

1. mA % L UN CBZ-E BEONE

CBZ-E EI2, KELOHE? ¥ —REE LicEBERE 7 »
<} F T —EICCRIE L.

5y bIHE 0.4ml i@ 0.0IN KEREF bV o 4 0.1ml, WEER
7= b v 2ug BLOY=FL=e—F0 3ml 0%, 30
SEERE, 100M/3000EETEHELL, LBOEKEY
r—%Y) —=, KL —& RE-2]1 (¥ FBl%, BRI CTHERER
B, BECBEHAE 100u 2Nz TEEEL, T 10~304 %
EEEks e~ S 7ICEA LK. WA CBZ-E oo
WTIE, MRBOIMEEDEY =% — + Iml i 10N KEE{L
FUTA Iml, NAEEET 2= b4 v 10ug BLITFC =51
=—F 0 Tml Zhnx TH, miEs S0t & RRICT 7.

EHEWGE s v 757, LC3A B = =y b
(BEBEFLFH) I SIL6A Bl R Faa v e —F8IT
F—r M v F— (BEHFR 28EL, #7210
Zorbax ODS # 5 4 (4.6mme X 25¢m) (Dupont, F&) & A
7. BHICIZEA S I B 85 SPD-2A (BEBBIEAT & H
W, BIREEY 210nm & L7z, 7 e~ bty 7 CRIA (BE
BPERT) WCREL, ¥—27OEIEH L.

BEMIZ, 0.0IM U vERL S b ) w AEE K (pH5.0), » &
J=, T PF= U A% 30:18: 1.0 DEBTCEASLLLD
AV, FEE 1.0ml/min TRIEZ 1T - 7-. CBZ-E MR IO
PP, REEEHEICRT S CBZE ov— 7 S tn
BRp .

Sy bRBRMERICNCRTIREREYK L, 21FL
fo. m#gE Tk 05~10.0ug/ml O FE T, #HBIMH/EK 099,
y=045x+0.03 OERER LB, MPBE TIZ 0.1~3.0ug/
g EMOEE T, HMEAK0.99, EREML y=224x—0.05 &
b, b REFICERE R TR L.

2. BMRE 7 I VvEIUVEORBEYORE

EA)P8 LU Kido YD FHEECERERLEMN ES
Hhrn= 57 4 —FEEHAG.

V. et

BOREEBIT TN TESETERERE TR L. HRE/
7 VB IO TORBEYREOLBIIL, SEREETIR,
BOELODAZTEBIRSNET, FREZADILES
Scheffe DA BHEEY B\ . SMEMHLE, BEREBCES
WTik, CBZ-E 53 & WEH 58 & DLBIC Student O t
BEy H . 188 s\ T, CBZ-E # &%, DMSO # &5
ERIVELERDS v MEEO MBI TEES RO L
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v, BEEYRDIHS Scheffe DSBEHEELRAG, T
NLEBRRS LU T et e EEE L.

B #®

1. CBZ-E ©F v +thiBhik

1. AkHsRE

CBZ-E 10mg/kg #*#RAHZLE L EOEZRKFAITKT 2
CBZ-E M#EEER I UMRBEORAE O FHME L BEERZE
3, AwRLA. MEBEREEX, H5%N05ETORER
SR E FOBOBRIEBERAEOZEE LR LA LHEL
. BREEOFHMBRESY 2-a v =AYV - EFTALD
TRHTINAF T a s 5 M- THH LY EERDER
RICRLE, T FAEKREEO - 2 v FRITER
o T MR s TR 4424 2Tug - min/ml, EFIR
e AL 4.392065L/kg, £H 27 V7 5 v AL 226k
14ml/min/kg TH O, Th OB »LOHEERBRET S
CBZ-E DEWAwRDD L4, 13 TH - 7o, MAEEIZL0
SHEOWERBELARSEMEE LD, TORIMIFRETIZIFE
TLTHEA Lic. BEI0D9E»H 4% COM, MRNRE
# IEEE CEl - 7o b oY - MM S EIX, 4142045
L BIE—EEX B,

Peak height ratio

0 T T T
1 S 10

Carbamazepine-10,11-epoxide (pg/ml)

Fig.1. Calibration curves for carbamazepine-10, 1l-epoxide
(CBZ-E) in plasma samples by high-performance liquid
chromatography (HPLC) method.
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Peak height ratio

v T T T
0.5 1 3
Carbamazepine-10,11-epoxide (pg/g tissue)
Fig.2. Calibration curves for CBZ-E in brain samples by
HPLC method.

2. RMEBERIRE, 1BME T

BMEMEE T, MR ORI E VT CBZE 2BHE
hishofo. BERERTI, RAEBEIL 3.782040ug/g B
ThH-1d, MmN CBZ-E Rl Xhich-T.

1. v MEEOZEIL

BUEERBRC T, AER, LBRME, 28F#%DS

—
<
]

Concentrations of CBZ-E in brain
(ug/g tissue) & in plasma (pg/ml)
-

<
—

T T T

0 1 2 3
Time after administration (hr)
Fig. 3. Time course of CBZ-E concentrations in brain and
plasma after intravenous administration of CBZ-E at a
dose of 10 mg/kg body weight in rats. @, brain; O,
plasma. Values represent mean+S.D. (n=5—10).
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Fig. 4. Simulated and observed values of CBZ-E in plasma
after intravenous administration of CBZ-E at a dose of 10
mg/kg body weight in rats. The solid line is the simulated
value based on a two-compartment open model and each
point represents the mean®S.D. of the observed values
of rats (n=5—10).

Table 1. Pharmacokinetic parameters calculated from
a two-compartment open model after intravenous
administration of carbamazepine-10, 11-epoxide (CBZ-
E) in rats

Cp=A.exp* +B.exp™"
Cp, plasma concentration of CBZ-E: A, intercept of
monoexponential . distribution slope o with ordinate (20.7
+16.6g/ml); o hybrid fast disposition rate constant
(0.412+0.148min"Y); B, intercept of backextrapolated
elimination slope @ with ordinate (1.53+0.099 .g/ml); 3,

hybrid fast disposition rate constant (0.0042740.00024
min-Y); t, time after intravenous: administration of CBZ-E.
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FABEOEB R AN, LAEMOEEIR, CBZE B5E
(250.6+12.9g), B+ LTHW - DMSO #& 5 8 (258.3%
8.2g), MEMBEE (251.7110.4g) D I B HEEIT -1,
LB, B Lz 2 BoHE R CBZ-E 5 8 (250.0+14.9
g), DMSO #53 (2425121 4g) B ERIE ZER <, AL
BR (286.7129%) LHXRTERC LT - (F=T749;
di=2, 14; P<0.01)., 2 A& 12T LwENEH (3200
50g) LDEITAELILH (F=1164; df=2, 14; P<0.01), &
BREOKEHEMIIESHrTHH I s, CBZE 55
(260.04+13.1g) & DMSO #55F (260.0+£28.6g) LI HBZEILT:
oz,

m. Sy FRAE/ 7 3 CRIETCBZ-E OFE
1. BMERSE

EMBEROMAE, 7 I vBIOThOORBEYEED
kxR 2R L. WBEELEE LT, NE SBZRIERLS
DIFBCREELEME A LR, TOERLEEL R L T240
SEONTH T THEEZE (F=26.82; df=1,50; P<0.01) %

FHdio. MHPG LfBERIC I Ligmaia Hh, 120, 24053 %
EEZ (F=1759; df=1, 50; P<0.01) #8&»7-. DA §EX
B0 L 2400 B FTHEWREHE (F=21.32; di=1, 50;
P<0.01) &7~ L7z. DOPAC, HVA, 5HT, 5HIAA &2\ T,
CBZ-E B ERHLNBHELOBMIEEEZYRD LM 5. TRP
SEIRMEFCHED LA ERCERLRDIeh o7,
NE, DA, 5-HT Riz->u\wT, MHPG/NE, DOPACXHVA/DA,
5-HIAA/5-HT Ex RBEEOIEEL LT CBZ-E #5FH L&
BRELEEB LY, FELELIRADRIh 5.

2. BMEEERE

LM R TIE, B3IWRLIE XS5, CBZ-E &#5#iLx
BRIt L, DA, 5-HT B AEEME (P<0.05) TH D,
DOPACXHVA/DA, 5-HIAA/5-HT fEiz Kk (P<0.05) &7c-
7z,

3. EMREE

BN ERE T, WBHE L LB LT, NE DA, DOPAC,

HVA BL U 5-HT €EREBCEE (P<001) #RLk.

Table 2. Acute effects of carbamazepine-10, 11-epoxide (CBZ-E) on the concentrations of catecholamines,
indoleamines and their metabolites in the rat brain

Time® G o Concentration (mean+S.D., ng/g tissue) of
. roup

(min) NEO MHPG DA DOPAC HVA TRP 5-HT 5-HIAA
10 Cc 315+25,, 38+10 72379 98+20 98+20 5355+ 652 694 £ 43 556 £ 60
T 365128 47+7 771146 144458 124+43 58891554 775+58 578 +159

30 C 349+£29,,  40%8 750102 10719 111£21 5057+ 380 693+38 56045
T 385+22 46+ 13 780188 110+ 26 11236 5636+1134 793=%73 599+117
60 C 342145, 32%5 67075, 93120 82+21 5071£760 656 =80 582102
T 374+28 40+14 760+55 9620 88+ 14 49281553 721442 546+ 35

120 C 33631, 36+9 ., 638%=65 108+ 26 94+24 4491+ 310 66058 543+33
T 443+96 82133 8181156 111£38 103+26 3984+ 327 6871126 501+58

a0 C 387£48,,  36x7 . T02%38,  89%10 9120 3726:545  647+92 54650
T 475+ 65 68+21 838+33 106+15 99+16 33371468 6781118 508127

a) Time after either CBZ-E or dimethylsulfoxide (DMSO) administration.

b) C, DMSO (1ml/kg) was administrated intravenously (control); T, CBZ-E (10mg/kg) was administrated
intravenously. n=6.

¢) NE, norepinephrine; MHPG, 3-methoxy-4-hydroxyphenylglycol; DA, dopamine ; DOPAC, 3,4-dihydroxyphenylacetic
acid; HVA, homovanillic acid; TRP, tryptophan; 5-HT, 5-hydroxytryptamine; 5-HIAA, 5-hydroxyindole-
3-acetic acid.

% P<0.05, *%xP<0.01 vs. control by a two-way repeated-measures ANOVA followed by Scheffés multiple compa-
rison procedure.

Table 3. Concentrations of catecholamines, indoleamines and their metabolites in the rat brain 18hr after
CBZ-E injection

Number Concentration (mean+S.D., ng/g tissue) of
Group® of rats
used NE MHPG DA DOPAC HVA TRP 5-HT 5-HIAA
c 8 275 23 628 90 60 5723 500 334
+23 +4 +50 8 +8 +591 47 34
T 9 265 27 555" 94 69 5326 445" 352
+12 £8 +55 +9 +14 +763 +39 +49

a) Two groups of rats were injected intraperitoneally either CBZ-E (20 mg/kg) (treated, T) or DMSO (2ml/kg)
(control, C) and 18hr after the injection rats were sacrificed by. means of microwave irradiation focussed
on the brain.

*P<0.05 vs. control by Student’s t-test.
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Table 4. Chronic effect of CBZ-E on the concentrations of catecholamines, indoleamines and their

metabolites in the rat brain

Number Concentration (mean+S.D., ng/g tissue) of
Group? of rats
used NE MHPG DA DOPAC HVA TRP 5HT 5HIAA
C 6 307 55 749 68 6892 710 694
+24 *11 £81 +9 +529 +80 + 104
T 8 449*" 59 1030°" 109" 86" 6899 879"" 775
+55 +9 +105 t6 +387 +80 +60

a) Two groups of rats were injected intraperitoneally either CBZ-E (20mg/kg) (treated, T) or DMSO (2ml/kg)
(control, C) twice daily for 14 days and 18hr after the last injection rats were sacrificed by means of microwave

irradiation focussed on the brain.
** P<0.01 vs. control by Student’s t-test.

MHPG, TRP, 5-HIAA & BICI3 A BE LS bR -1 (&
4). %7 MHPG/NE, DOPACXHVA/DA, 5-HIAA/5-HT {Eiz
REHH TERERRD o7,

Z =

CBZ LfDHTANAIKE 2T 5 & CBZ MIRRE I
BRECHDCTL00bbTEEANERALST VI L, TOE
CBZ-E BE RMETHDZ &, 1 CBZ-E OR#M*[EET 3
AT afphAT5 & CBZ-E MEEENSEE 7 BIERE
LM T A L0 b, CBZ hEROBIERACERED
CBZ-E M#B5ETHLER T2 —F, Post b i,
CBZ HETORBEERZC R T, BRYDRIANETHE S
O CBZ-E BELMBEIL, migERE &L LHETAEA DS Z
ERIRL, TOBROMBEHEHERE DO FEHEL 0.91ug/ml, i
BEOFHEL L4dpg/ml LHEL TS, gHBLEY 2y 2
XA ORAKK TS CBZ & CBZ-E Oi#I# R4 g L
5 v b DEET Faigle 512, CBZ & CBZ-E izdticffilr vh
ARRAXELTCWBHZ &, CBZE MAREELHITVAASE
ABBEBEMRIC BB Z &, ERITVHhARIE T 5 oot
CBZ-E miEE% 3ug/ml LI ESRELETAEZLE2RLTVS,
LiEns, CBZ O KRERH RIS T2 CBZE DPEIEE
ThHHEEZLNS. ¥bic CBZ-E OfffxHET% LT,
TDEGHFIRE, mifs X ORMNBE - OB EY OB,
EOEMEERN BN SERT DL ENDETHD

4@, 5y b EFWT CBZE DR <, 7 § vARE~OY
BEFIcpd, CBZ-E hNBIEDR £ 2 BT 5 70, M
BIUMABREYNEL, EOEERNERYB. 90Ok
WBIRBIC LA O 4 BRENYET A2 L, ThbbEYOR
AHENCHR OB e I bR 2o T2 e s, SEIIER
BF e T BT TE A RETERY T, &k
#EBED CBZ-E MIFEEEDWTIE, 223 v A=AV b
FNMEEIBavEa—R—v3ialb—va YRAETHH,
CBZ-E Mmif#EE 2 4.14pg/ml 75 0.18ug/ml = TOEFE T
Holed, THITEEKLE CBZ ¥ % ARFER LB R D
CBZ-E M#FEE L 2F—FH LT\, ENABEOEKHE
DEEBRIGLUARE SN, TOHORMPEE - M EET
BIE—ETHoTe. DI &L, BIRMBE IR CBZE »
EOPIC BT LEHRECES Z L2 RLTWs. L
Do T, BIRAES 4 RRIH E T3, MERBE TR PIEEY M
DRDDRIFIIEEE D EE 2 bhic. CBZ-E % BihT#

ELTHABEY R RE 0478 T, Sprague-Dawly
7 v M CBZ-E % 4dmg Bt LR % 1T - 72 Chang HD#
HF T, mEEEEA2. 64 - SEOEL D EETH S
B, THIZRHEOFEEERFDS » P OAEBEREDR
WV, Ty FORBESCENOBREEOEGHBEE LTV AEDRY
Lhdew, e PcBOKSES Lc®E" LhET5 &, SEDOE
BTHBLNI2E 7 VT I VAL ORING L -7, M
#erk> CBZ-E O¥EHI34. 1385/ & /s v, CBZ-E & o# 50
O [ AR6. LR & AL LB s e o e

IR CBZ THBESh, TORETIARIER % KT
Shic S FDBRELHBIZ Lz Friis HOWME 12, HH S
hizMRERNO CBZ-E BE L ZOMIFERE & i XEENNCHEEY
L, £OtEFHL.2T, FHMPIEEL 3.02ug/g TH-7-.
PP - MERREHIC SV CARRES » FTIR4.14Ee XD
BETH - 7cht, CBZ-E BMBE-DLTL, SEOBEES
RERTHEONIHRBE 3.78re/s MRiZe F TOBRE CITH
THELE2D. —4, BEREE T, MR CBZ-E 128
HEhismoted, MACERL TV EAEB L, £
Beciz, BMEREHO305~ 4 BHEE L BHE 5 LTI,
CBZ-E DBARBECEEEILDLIT, AEHRTD CBZE
BAMBE OXEIE S CBZ A2 S TV AR LA & 13
IEHRALEE X Hhie.

STHRRBEGHEBE O CBZ OEFEFCOVT, #1592
DL 1753 VvEBEUDOSHRRBEY AL VB Ehb,
WEE 7 3 v EERICRIET CBZ ORI+ 2% 20T
FlIhTVDH, Hi— LfREBohCvicy. CBZ-El
CBZ DIXERIEUHRBED TS, CBZ OFEKRMSRIHEL
RIFTZETEERIN TS, CBZ-E O hiRIERBFIC
BEFT AEET A, TEIRES T VIR RICKT BIERI
DWTEBRPWILERIIIZEAEThR T, * 2 TR
2Cix, CBZE 0=/ 7 s VHRRCRETHEYELZ &
HANC, B[R IOREREEREIT, TORERWLR
BIZoWTE/ 7 I Vb FORBEDDOMNSED S
HEE L.

SEORBRCHBEE LB LT CBZ-E HEBHDF » FNA
/7 IVEBCHEEREBNAALRICZ D, CBZ DA
253 CBZ-E BHEZ LA E /7 3 VIR T 5 (FE A4
HRIh, LrbBURBIOBUERS CEOERAIRTAZ L
BB bMETcot, Ticdbh NE, DA, 5-HT D& RT3
5 CBZ-E DfEfIx—&TIind, fE#HETIZEE NE, DA
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BRI, BHRE TR SHT @R SEELRITTI LD
¥ L1z, £ZT, KERN TS CBZ-E OfFAI>WTC, £
IZCBZ-EDEEYTHD CBZ LUK LAENSEEEZTITHT
WS kT s,

¥FTAUBEERISVWTAB E, NE BEREHLT
CBZ-E BHEH105 DRERSEH SHEAANE ¥ To 4 B
#-T NE 28%HmME¢, MHPG &€& 4@ H®mtEE
wiRL, 2EME»SEBRCEMLC. ZOREL, RS
Thic CBZ-E AA O NE SERCHESFH» 5 B8Y R
FTZEERLTE YD, NE RV 57 RNah b O R % 8
MUCTRBETE S ¥, NE MBS RIET 5 T REES TE
END. XHw, MPIE CBZ-E ARH TEIh ol B
BT NE RBcE(tizabh, ZoREFEFAIIRNCHEE
3% CBZ-E WRETHDTRIV I EELLRS.

CBZ 1zo\T, D NE ER~DOEFBETAERILL <
RERTWAEY, ThALORERIEM THRT 2BELH Y,
WER—EORMEBDICITE - Tiew . EEZEMHRET
13, ¥ Purdy %12, Yy FORRF 7 V= a~DfER
TEWC, BRI OEOA I FF I v I DIRE R,
CBZ ANE 0BERALZRIAET A L&WELL. 7o A
7 3 v~y CBZ OMER X ONMNIEBE & F17T L TR
BNz Z8-<72 Morselli 5P OFFR T, 50mg/kg ¥ EEREES S h
7z CBZ DAREOCREME T | BELACESh, 28K
12 I¥P) MHPG-SO, & B A8 Lz Z &2 b, CBZ ix NE {3
EiE T I®5E LTS, 7z CBZ 20mg/kg % IafEpE
5 2EM%IC T v P INEHKSO NE SBCHENMEAR A LR
L WAHELHHD, Zh ik CBZ 4 NE #EREEFERY
BETAHIERRTRETHHEELLNRTVS.

—75, Waldmeier 5#®12, CBZ © NE R#izBuF T8>
WTFy PERRACTEMSER 2T TWa. ThiRI B L&,
CBZ @ 30mg/ke MEMIRES Tiiabhich o725, 100mg/
kg 5T B L 2~ AREHI%KIC P MHPG-SO, & B A3 8
L, FEHZ CBZ #\hs 5D MHPG-SOBEH A FEE Licw 2 &
L, B NE SELHEMLE. EbIL, #AF2—2AT IV
AERAEF % HEF T L NEGEIWA T 55, CBZRREDOK
R EEIEDEVCHEANRERRAbRI. Zhhb,
CBZ izfE R M/ N~ NE B s L O IHE L,
NE RMEEL IS5 EEEL T3

ZD X 51 CBZ @ NE #EER~OERISWT, ZhET
DELERTRORED HIZERIIBOATEOTHRBEON L
o TWAH, WFROPRTLERAED CBZ 2 0L LT
WA, FRBEEE NE RBCEBRZAOhDETHLBEED
BHYETAEREND, BEERESHER X UEDRBT
FEOBR, ThbbEHEERNBSILOBRNIZDETD
BEEZHRD, 50mg/kg DCBZ %5 » FCEEARAKE LK
LEAT, CBZ OMAMEREBEIZI0~605 8125 30ug/g L&D
THEBE L7 h™, 3Bme/kg BEAHES LRB TR, HEH
D CBZ OBEEEIT0. TR 4, CBZ-E 122. 3%
Broh, ¥ 2BMECOTELOMABEILE <« 179 (4.5),
20.7 (5.2) pmol/kg (pg/g) & BEERIILH I ENBEINT
WA, Tk 5 RS & i CBZ O~ DBITILES
2TH Y, 50meg/kg U ExHEEIhicHEWCITLRP CBZ 12 1
BHELACED CRBECL S LH#ERTES—H, ThAETO
B D|ETS T2, NERBOFLzTh & 0 Bh 2R

WWit> THEALTE D, TORATIIMAK CBZ-E L CBZ &
BERBEFETSIEELLRS. UMD, CBZ ORREE
Besil NE RBOE(LEES L OB Th e BRET5 &,
CBZ 5%z bhs NE RBOF(LABREFETD
CBZ A DIEANE > R TH2H, BEOWETI
CBZ-E OB ST LA bR T, SED
WA XY, BRNBED CBZE BHARERBD TR,
b NE REtEZTTHEIRAZEVBEOMN LTI &b, Th
FTHREIN TS CBZ O NE R#~DFEAICIZ, CBZ-E 2
HERICEELTHBEELDND.

FLRBREBRWFETIE, 59 P2HVWRERTE L N
FUN—RIVIZISTHRAAITFa—AT I VEABPTEEE
STVHAREORMERMET L, AR CBZ oV h A%
BITESIIhAZ &, X251 NE R 2EETS L FOH
EDE TR L CBZ Ot Vh ARG LTS 2 &%
BEISERT VS, FRBERTVRAFEFECE T, NE His
fHE+ 2 a 2 BAEFEEROEEETH D 7 » = £ ~ (clonidine)
% CBZ DHITVHARRAXIEEL, o 2ZBEEREO =L
v ¥ v (yohimbine) i385 Z EAHE IR TV DY, —7,
Rk v Y v S DERTIE, CBZ DT VR ABRIZS
LT, 7=V i3, 2 vEVIIEEE WS RYDERS
REBINTWDY. Zhbhrb, Ty PEBITRTFVHAR
HiRF, %I CBZ ofiFVhAfERIC NE #fERy BB
ELTWB EEZLRTWA. §EEEO CBZ-E i NE
REMEANRL bR L1k, Z0BEHN CBZ-E ofir v h
ASBRLBEETOIEEERLCE Y, CBZE OHEEYEE
LTl LA X 5% NE #@Riats CBZ Ofifk LizshR
PHRIATRETHDLEELLND.

DA #@RR LT, CBZ-E B#IRINE5600%2 5 DA &
ExfEinX e, fR#ESD DOPAC, HVA IWIT &% 5 2
fem otz CBZ 1o Kaneko 5% 1%, 50mg/keg REREPIH
E#305 5 512051 T v ATD DA SBOHEMNE H
ELT\v5. 20mg/kg ® CBZ 7' 2 BEHIZ 5 » b HEHE S
D DA EERXHBMM L2 En b, Kowalik 5% 3 CBZ ik
DA DEALR, B ERABCEELEX 20 TRIzVAE
LTV 5. A5 hiz CBZ » DA {FBIMETE R IRIE
TAZ EmEb, Barros B, T o MEEEAT A ARG
FEAF T\, CBZ 12 DA BEUAZICIIG LA CREe T, T
DA BEHERERTH I L XHEIDI. EHIC, AFERAEIhL
<A 7aXAT Y YREZLD, MADEERMIC BT 5/
N D DA B L UFORBEDREY, MPEREEZAWT
RlE LI BEN RS I TV A%, CBZ % 25mg/kg IEHEPH
5175y MT, 200 DREGERE S D DA, DOPAC,
HVA O#insabI®, FiftD#E Tt CBZ % 125mg/
kg, 25mg/ke BREAR SRR IZEERALO DA B X UMRBEDT
BN LicA, 50meg/kg X5 LTy FTREEH SR
ALk RS HIBRENELR V5. LIk, CBZ ©
DA #MERREFALZHETIHRELELDONL L. — 7,
Waldmeier 5®125 v T CBZ % 50mg/kg BEREN#E S LR
BAT, MEKTOIFa—AT I vERIEERIC X 5 DA Y
% CBZ WEEIRHLEHEL, EHLEA—DHRERT, Frbd
O FEE T % 7 = <%k ¥ ¥ (probenecid) A LT bk
7 HVA % & 0° DOPAC S BICZE{ LA D bhish oo 2 &
7o &b, .CBZ 12 DA MR HIEIL, DA & AT Z &



CBZE o =E /7 : vEa B L2 208 63

T+ DA RBEELEBI L2 LBT5. ZOEE 2,
CBZ 58 & DA 3 & DEYEIIC 3T Kinoshita H¥ D4
&% L, S0mg/kg EBAED CBZ Kt - Thich  hi
DA HREIE TRz Vh EHNER S, Zhhdb, fEHEE &
#iz CBZ 13 &iKIC 81T % DA i+ H#5R L CRBEEY T
HEXEHN, TOFRIKRSECHEIh, SAETIZNAE
IR RBTRE IS TEENREI R, TOBIIZ
CBZE $BELTWBDTIERLhEEL bR, L,
CBZ-E B“RBEHCIIFZELRT DA FEOIZMMILIcZ &
13, BRAERERKO CBZ LA DA FIRRET IR T3
CERRLTWAHEESERSD S .

¥7z CBZ 13 DA ZABREEEAFivZ LBMbhT
592, CBZE kB LTORERELEOMAB e, BHEH
L &n7 CBZ-E 283\ fe 5BFIC & » T DA R p@ir 5
2BDPTRATHS. HF, FHORFRO DA #WEME» a2
ZREEXNLCNE BEROZELZTTV5Z ", NEH
ERAOERMIE & ITFHHD DA, DOPAC & &3
BIEVIEnG, DA #iERE NE MR L OBEERARE
BERTW5B, KPFRICE T, CBZ-ERESHBILSHBEL
7z NE #& RO, DA #EROLT(LABIE L2 &
i, COREEREBEGRTIRETHLRELDS. 20X
5 waMkfy 5 Xhic CBZ i3 DA REWEETA LEbh, 4
E DR #ES B CBZ-E b2 OfFAES U< 2 ATREM I REE
Shic.

5-HT #iERBEL T, §KHELSEIh7c CBZ-EX5-HT &8
EHINTAEAE R LIS, NBELESTERER LT,
TRP 810 5-HIAA SBICGEBY S Xieh Tt Ehb,
CBZ-E @ 5-HT ##&%~0#EEL, NE 5 L 0 DA BER~D
FRLERLBEBTHDEELOND. T ORI, CBZ 28
5-HT ZHEMBY B L UBIAAPMO CHEGEL T, Fio
20mg/kg D CBZ 12X » T3 » M NEMES O 5-HT RB#ED
CE{ER A LRI ot b DBED LFFE LI, E7, 5y
bRV CRRBRT 5-HT MAGED LR SESTVhAMED
FREZMHETAEREZA TV SY 2, 5-HT HERD PR
THHBBEOWIEIY CBZ OHITVCHARICHE L7\,
Zhb, CBZ OfiiFVhAEA L 5-HT iR & OBEMIL
ZLwEEzbR, SHEANBEE SN CBZEREI-T
5-HT RBICHELELBABRIth o7cZ &b, CBZE ©
FirvwhAZE L CBZ LRAkIC 5-HT MEREBEFR LV
Tl E B I,

& T, Pratt 5% 12~ ¥ 21 CBZ % 50mg/kg # X O
100mg/kg MEREME S L, | BEHOMA 5HT kI O
5-HIAA €8N T 52, 5-HT 8RIIAETH 122 &,
5HT ARIHEEDEEFT 5-HT SRl Lz &icEh
b, CBZ Wiz 5-HT FIRLET XA EARD D EHER L.
—7J7, Elphick 5%, CBZ @ 5-HT #iERiagic lug 88
OWT, v 9ART » b BV TE LSS & OB RES
M LT T > TV B, FRIC LB &, CBZ % 50mg/ke &M
BHELE, 5o MEEKKWT 5-HT fiESETHS 5 F
REV M) T VERENEA Lt L, Z0 TRP @K
BA{b72s 5-HT AROBERE L SR TWBZ L, BIURRY
HNOKERTIT 5-HT BHELTETH -7 &n b, B EX
fuiz CBZ w42 5-HT OMsic 1288 % BRI Sic\ 2 5-HT &
BEHETAERAADAHEL, Wiy S ABRELHBIIRDD

TRV EHELTWS. ¥FA UL CBZ n&l#HEc
Lo T=vAD 5-HT RHIBCEEST 2 TB2 G S hic o
LD CBZ 0EBHREBERTHO TRV EHERI LTS
WThOERTLHEINK CBZ REHETHD, BHop
HNBEZEBIRTeWA, B0 & 51 CBZE K
BRI EET S LHHIRD. SEO CBZE MM EORKE
M, CBZIZ2WTHE IR T3 5-HT MER~DO SR
Zx LT CBZ-E 05134 7el, BFEDCBZAHK LB
FATHD L Bbh, BRNCERERCAONZREFEHL
BEET 5D Lo,

ST, BRHIIHIT VA AR ARBEDHRICHE L,
CBZ DHBHRCHI 2BHROFEHIZL D BEVWZ L5 R
TBH, ZOPHRETROE-H 5 CBZ OfFFAMEIK L 5
B 5 EEEABF OFENER SR T3, CBZ Iz L 5%
TaFRE ORPICIY CBZ-E 07 bTHEELTVAY Z &k
L, BEfifr5Xht CBZ 0REMTHEEDREWC L - T
CBZ-E REELBIYE-TWE EBbAhD. £ 21T, XHE
T, BRE S 7 3 vERRTRISTEr oW, CBZ-E %
B TRMERS LIt RBR LT Lo Rz oW TRE L.

CBZ-E nig#ik 5 © NE 4&,#inL, MHPG & Bt
BrHEiich-1cl &, AUEEHSER T2 NE, MHPG w1t
BEbRIEh o7 Ebvh, CBZ-E i3 NE @ Rwew LTigs
BECL > TOEEXNWIERLETH I LAREA. L
b, AMBREBRERLY, v T AMBEO NE ¥ RBT 53
MHPG 3Z&{t€%, NEGBOLEM Lz thbh, EBEES
itz CBZ-E i3 NE EELHISI L, RHEEY HEET 5 aTeE
HBTREEINS. CBZ-E ORNBERRSBEREOI0SEX KR
WS LEER SR L TRE—MRER R, CBZE
DRMPEED 512, NE B3 % CBZE 0&% SR & 8
HROBWEHATERLEL DN S,

CBZ w2\, NE Mt 2B L CB MR S ER H &
Aieuhy, Morselli 503 50mg/kg # 128 6 H BB kR
BELLS . M T, BETIRAVAMA MHPG-S04 480
AR ONFEBELTVWS. L LIBNEEERE LTI
AN Y, CBZ O 5S4 6 A& BB O EER
THELH, B5BLLHERTHHTHENE, SHRRES
2REEE OB TH A D MR EOEE L Er L ER LT
HiEiebiew. FRTVChARRO e ISR AERRE
ATCAMFREXELZEDOTELHEMED CBZ 12 H H
FoEbLEhtcs s POERTIL, L0 DETCHEDLR
5 BEREROBINLLEARVGEREI R TEHY, NE #
BRI LTOERIIZALH I DEL DBV, HODEL
R BIEREBEOEEN RIS, 4H NE RE~0BEN
BEobhicZ&nbgdtk CBZE BHEDWTHREH~NDOF
i LORENDELEbh . ERBEREETIE, BLE
BTN CBZ-E # 55 & DMSO #5811 & b thE# N E
LSHIR N, MABEEICETIADRIh Tz, ZOKERN
2T & LCHG: DMSO OBETh RS HD , £
OBFIIRELSUBREDO T » MIRYDOR F LAk 2 BMFZ
BT LHRAITES, AP LARRTRET A5 v MKW
NE #EREHIC2WT, HREEDBEOBLLAERT,
WHTUHE LT\ 7z NE REBHEIER S R b LV AR EIGT 5 88 T’
BT A ENBEIRTHAEY, A VADHARE—TIRT:
Wit CBZ-E @ NE REF~DOIEANAM TITHE, BECTHBL
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BirstBbh3Z R0l EERTEONE LitisL.
A1, B A P LARATIRS E NE ARBMEES h
A NESBENEMLTL 5 EABYERTRADLA TS
Z&™ &6 CBZ-EEMKS I VMANESESEMLAD
Epnt, CBZ-E 12fBMA b VALK T A HEIGAB > HE T2
DTV E IS, —F, REEEEED NE #iE
R/ A CBZ OBFEYHANHE? ¢, CBZ DB%&RET
V2, NS R L Ol o NE, MHPG 2Bk b
fedrotot, BERTO NE EXBENKTHD 4 AOBETIZ
CBZ- 51z NE @A Lt 0®ELDHSH. UErd,
CBZ DEEFK{ERI NE #ERIML1OHBTHEL TS &
Bbh, $EAES I UERCES ShIBERWEMAREL S
# CBZE iz X » T, NE RECEBNEEIhLI L2 b,
CBZ ™ NE #gERENM L EBHREYRF T HHBIT,
CBZE DHEYHBECERTILENDHLELLND.

CBZ-E 18 5B ci3xBBEIc k-, DA, DOPAC, HVA ©
WERL AL T D, B S5 Shic CBZ-E 2 DA f{
WEEL DA HEREYRBET20TRARVLEHAEINS.
— T A B 3\ T DA O & R EES D TTEE A A
bR o ik, BMgSE0 DA REOTH#IE, CBZE 28
DA SRR M LAk RE L bE L DNS. CBZ © DA RN
DYEEIC T, Elphick 525 » 2 HWLTBHEEERN
REEA T, AAREOKRE IR CBZ X, Fivr7ALD
5 DA BOZAGOBRZIERET ¥, T0DDI DA HEs
Hhnt s LA, BvF 7 AD DA SEGIEEET, —
I RN & IR DA ARERAD &R D, EOR
BEHELTWS. ¥ CBZ OMEASBICRIETHE L &
BB A DN THRFR T, 108E CBZ x5 ShHT
12, DA fEBIED 7 BENL T 4 VIERTHRERNLEVORIE
DHEEPRD AR E >, Fhit CBZ MR TR B
% DA REBEELRES Licicdic, %+ 7 Atk DA ZEH
OREUNTTE LI LICIBEHAIhATVWS. THIC
CBZ #afx 2T - RIEEERE TR W CEHAER L ER L
BE, MEHKFO HVA SBAEY Licz &k, CBZ i
DA RBMEESMIF LS L Post 5IWEL, ZOHRBL
<C Elphick 5% O Bi#ysEEk & 48 L, CBZ # 5 A3 %
DEWERERDITWZ E EEETHO TRV L BT
5. LRI, BHEE5Ehic CBZ 28 DA R+ I+ 5 2
L, Fh DA HERCRETIEACE L THEEE X &£
CBZ B\ R AHZEXHBTHIMFTHHELTVS. LavL,
DA M EN{ERYHTH =Y F—/ (haloperidol, HPD)
L DA R E DBRIZOWTIE, AMEETRRBEEGY TE
TeHHN, BEHET DL DA BEIELD L, REESLHES
THIEBHSRTVDY ¥ fz Barros 5™ HPD DB H#
B oTT7REANT 4 VIEWT 5 DA TRADBBZ M
BaARBHR, ¥OHEBEY CBZ AMIETHLBHEEL T
B, LkdsT, BUEHEIhRBE&D CBZ &L HPD OffFO
BURH DA RBIC R ETEE, Z L DARBOWEEL
WA ETRBATER A EEbRA. Ib1, HPD gH&E 5
7y NEBEWTEDFRUEOCTVHARENET LicZ &h
5, DA RBEEDHEIC L 5% > F 7 A DA SHEEOBET
BWRTVhAEEREOHBRCEELTW2 EHERIEATY
B0 ZRhHDI LMD, CBZ-E BHEKREIC LD HPD &k
= DA RBEEOTENR I 4 EORKL, CBZ &

HPD & OEEKRIIERDOHER I OB EBRHERITE T
HPD & CBZ % ffF¥ % L #6NBHREIER P2 kP &
B@T 5D TIZE WD, 51 CBZ-E BHOHITVWhAER
¥—WBBTEHOTIRIsVWHERPLR. T, BRYa v
2 OREUBEHT v MELEIZB VT DARBIZED X 5 el
BLRIFTH, =4 72 n XL 7V AEYHORHTRET, ER
wh o DA, DOPAC, HVA D bhiZ &nb,
Zis B9z it DA SBB X 0Y, 71k DA REIATTEL T
WBIZERRLTWS ERERAT. BN, WEDR
MR IVHEOENIHD DD DA RBOTHEIE, BEKMK
BEY 2 v 7L CBZ WAL TALhBIRMRIEM &
BETHD TRV EHERE L, CBZE b 0—HBY¥HE-
Tuwahd i,

ko k3, BEHEE IR CBZ 13 DA #MERITH LT
fASrDOEBEYRIFLTWAHZ L3N TH S, TOERIX
HMTHY, CBZ L bF CBZ-E DFALRBIN TS
LEZHND. 8HIZ DA BIUOFORBMEHOEEH TAHS
L, CBZ-E © DA #fERINTAERIAKE S LEERS
ETERMALT L RA—Tie W 2 & AR ROEN» bHE D
ha.

BB SR T MR 5-HT & B0MMAED bh oM GHE
o 5-HIAA SEBCIEEY S RVWERLELD, Zhi
5-HT AR om, 8L, ¥ 5-HT FIHOE TR LTW
BOTIISVD, A7nd & A RBNIITE IR0V O Tikieuh
LELZSR, @S X REE, CBZ-E 2 5-HT iR
B LTHEEEERICIIA O s BEY BIET Z LAVR
Ehic., FeAWERETIESHT 288D Ltz &hb,
CBZ-E 1 5-HT #ERICH L THMCFEALTW5b 0%
%z bh, Z#ah CBZ © 5-HT #HER~NDIERIZOWTH—L
RERMELATWITVWERO—D RIS,

B 5 3N CBZ @ 5-HT #ERCRETRHRIC DL
T, Bk ® Elphick HOHEO L 5L, AlREHEYE
WHERERTIAY T 7 AD 5-HT BAER WET A ERN RV
TRTW5. Tickhh, CBZEBMER SO~ v AT 5-HT §
BB L - T 5-HT2 SAGBEEMOTEAERLEIh,
oIy MEBRRBWTH Y v ARIEMED 5-HT HRESEE I A
oz b wWEL, AR CBZ 18X 5 5-HT %Y+ 7 AN
DEBIALRILh o E BT A, CBZ-E A 5-HT &
Er#EmLizZ &, CBZ &5 ALRA S-HT ATy > 72
OERIEA R T AL Lhiyv. ERBEREBARCE
T DA ZEGENEIZ X5 DA RBITUEFER % 5-HT #iER
WD LOWMED D, 5-HT mERE DA BEROEH
W BEEEERE LR TED, SEAbhi 5-HT §EOH
s 5-HT M R0ME 2R L TW A7 biE, ARCEHESh
72 DA REEOTUE L BSHE LSO TREM L H5B. T v PN
BB 5-HT #ERKICHELET S NE a2-~F v & {ED 5-HT
EROC ST A RESERICOWT, H O DROBME S OFEY
Bt L7- Ellison 5% OBETIL, #f52%8 L - THEMR
NE 280352 & T, a 2(FBEOCER, Ticbbiivr 7
A D 5-HT EMEIHIEANREET5 LRI 5. &
DL 3 BEESETRbMT 5HT RBOLTEIMMOMERE
OHEFRAC L - Thbeb3hkdbDTHEd Ll

LEX D, AEROL 51 CBZ OIEflFLERTS BH
T, /7 I VERRCRETHECOWT, Ty PEHAWT
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Wed 554, 48 CBZ-E B S » PMWE, 7 ¢ v RH3
~ADYERARRED LRI L, LU b RSy TRIMA
» CBZ-E/CBZ #EHENKTHBZ Lhh, CBZE Oy
IhEHE LTS bicnwZ ERKFRTRIME. BCA
HHREERTEOA I S CEYHRSHOWERH OBV
IoC, BET52/7 3 VHRRBELDZEND, EEK
EHNEANLOMNATIARTHD EEL LA, KYER
BAUTHARNDOEYBECYEYERT L, FERCE
WM CBZ-E BELRE L, CBZEBELT /1
BEOBBENIZED LRI o, FRERNES» T,
CBZ BEFORBEZEZCRT, *OHRBEYR L KNEH
Wb CBZ-E B & HEBBIMRARD b e ERIL2>\0 T,
CBZE BHE»E/ 7 i vREZELIRDIZ LI L - THR
VER#RIE LTV B DTIRISV ) &\ 5 TTREM A AERIE X »
TRBIh.

ETCBZE »7 v VRE/ 7 I vEERELEEDZ L
WRERH, B/ 7 I vORBIREBGWT, AR, TR, &
B, BEGALR, S8, i o & 0@ CBZ-E pMER R RIET
DM DWTIL, EYPREBCHAE 7 3 v LU OHRH
EWERYAET S &V 5 A (LRI HED LTI+ 51 fR8
TET, B0 L REAL BB HELLELT D, Z
ST § vEBEOELH CBZ-E O—)kMEFRICI 5 b
DA, TOHEETEOMBERCIEAL RIET 0N, i
DRGSR, MRS 4 VERERCE Y >+ 7 2 OMRNGEE
BN L COERLOMEOVWTHREINS Z ENTEZR
5. R, HECEROEEFERACOWTREERZBUTE
D, MRS, S-HT MEMadriREL TV 2%
flsEREEA 5, DA MBS RTRE S RH LT3 L
B REEMEIICIEYN LR, NE MERD 8 2R/
WA Fig+ 5-HT RO BEDS, WikN o WHEAFEY,
s DA #HE AR~ D 5-HT ZEAEREOIER™ LRI
BEOESRIBIC T 5 BEESL AR DA HigEMiao G2 &
TeBESAEYHWR, BMPE s 7 3 v REVCEET AR
ERBREZINTWE, ZhbhbAbrD{FRANE—OMER
KDL ESD E3E 2L, 4F CBZE K@EDHLhIEH
DT I ARBANOEEZOWTY, £/ T UMM
TEMICIARRTHAI ZENHRIIA D, EiOMRE
FEROME T, CBZ 2T, 0%, WikEEs Mfi A
HiThEENB7 5/ v (adenosine, AD) & DREEAVER &
ATV A™, AD BMHREENEOGRCRNCES L, ##,
BE, it VhASREZE L, TOZTEEKICIICAMP ¥ X
BH Al TEGKL, BNMEes A2 FAKIEREIATL
BN g E Xt CBZ X, Al SRGREYEML, A2 %
BHEREE S5 LBE SR, AD ZEBICK L CIFEIE %
oL LT—UMEAL TV B EEZLNT VLA™,
BEREBEFNC AD OERICH 3% CBZ OB IR
ZHEWT, CBZ DFEDHER L » TEANYEETH &V
F%% Phillis® 3H&E LTVW5. FhIC LB E, CBZ 20mg/
kg %5 v FEHRCER ST S L AD OMEARIRO R XMHIE
RIEEIhsy, 60meg/kg OEAELZRE TS LENKT
AD OfEFHIMEIXhic. Zhix, CBZ * SR & (125,
25mg/kg) AMFE ERIC DA RBHITTEL®, EA&E (50mg/
kg) TIZWE Licz &L LEHET SO Lk, RARIC,
SHEA SRtz CBZ-E ® DA RE~OERIL, AD 2T 5%K

BEMHR TR0 EbELLh, SERIOHEILOPR
PEETHDHLELLID.

¥ ol

TERBISEE OV CBZ OiEHARBENTHA CBZEXEA
s L OB L7k, CBZ-E OHHEIES L UHRE /7
IVARCENBEORBANOEECOWTS v PRV TRE
LT ORER R B,

1. 2HEEEEBRIC I\ T CBZ-E 10mg/kg #%IRMES L
RO MRARRE, HEHI0S % CORELHHEE LOHK
DRRICHERBO - ARELTRLAERLEEL, 222 v8— 1 2
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Abstract

The action of carbamazepine-10, 11-epoxide (CBZ-E), an active metabolite of carbamazepine (CBZ), has not been well
documented, although CBZ is known to have a broad spectrum of clinical efficacy in neuropsychiatric diseases. To clarify
the role of CBZ-E in the central monoaminergic system, this study examined the effects of CBZ-E on the concentrations of
norepinephrine (NE), 3-methoxy-4-hydroxyphenylglycol (MHPG), dopamine (DA), 3,4-dihydroxyphenylacetic acid
(DOPAC), homovanillic acid (HVA), tryptophan (TRP), 5-hydroxytryptamine (5-HT) and 5-hydroxyindole-3-acetic acid (5-
HIAA). These compounds were measured in the rat whole brain after acute and chronic CBZ-E administration using a high-
performance liquid chromatographic system with an electro-chemical detector. The time course of CBZ-E levels in the brain
was followed after an acute intravenous administration of 10 mg/kg CBZ-E, and its pharmacokinetic parameters in plasma
were also obtained with serial blood sampling from conscious and freely moving rats. Plasma kinetics of CBZ-E fitted a
two-compartment model with elimination half-life of 4.13 hr. The peak brain concentration of this compound was reached
within 10 min and its mean brain/plasma ratio was about 4.14 during 4 hr after CBZ-E dosing. The brain concentrations of
NE increased within 10 min of an acute CBZ-E treatment, whereas those of DA were elevated at 60 min postinjection. The
brain concentrations of 5-HT and 5-HIAA were unchanged during 4 hr after injection. In rats receiving chronic CBZ-E
injection (14 days, 40 mg/kg/day, i.p.), its mean brain level was 3.78 1 g/g tissue which was similar to CBZ-E brain levels in
acute experiment and the brain concentrations of NE, DA, DOPAC, HVA and 5-HT were significantly increased. The pre-
sent study suggests that sampling time after acute CBZ-E administration is one of the important factors which influence the
brain monoamine function. The present results also indicate that chronic CBZ-E treatment increases DA turnover and alters
the metabolism of both catecholamines and indoleamines. It is suggested that the concentration of brain CBZ-E cannot
account for the differences between acute and chronic effects of CBZ-E on the metabolism of brain monoamine.



