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Interindividual Differences in Metabolism of Psychotropic Drugs
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The development of pharmacokinetics and pharmacogenetics in a last decade has
been clarifying the background of remarkable interindividual variability in the metabo-
lism of psychotropic drugs and its clinical significance. This article reviewed the fol-
lowings: Interindividual variability in plasma concentration of psychotropic drugs, rela-

tionship between plasma concentration of psychotropic drugs and its clinical effect, ge-

netic polymorphism of the enzyme which is involved in psychotropic drug metabolism,
pharmacokinetic drug-drug interaction, effect of aging on pharmacokinetics, etc.. On
the basis of further development of this area in psychiatry, it is desired that more ra-
tional psychiatric pharmacotherapy will be established.
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FHEREORBOBAEEICKERBLIFEOND &
Nl oo, 1970 EERX D L TH L. FDOHEMIT,
F UEEHS LT MEHREo PR LERRRIC
HRERZIELDEIROONLEEVH T ETHo7:. F
7o, KE, 2P SR EOERERETIEE D LEEE
WZINA T, WmRE BRI BT 5 RS RSB B T
BoAEELKELRMEL LD, Zho0REEZ#HE- T
WARBOBEGE  AEESSPACFRSNE LI
otz AT, MBFHEORKREE ZOBRKBESR
oW THIZENR TS T, BAMRTREEETREFL 2
DHBEHT S,

2 MPBEDIESDEIZDNT

B1RENLI) 2END—2>TH % clomipra-
mine OMMAEEOEEZEIZ DOV THE RS TR
LicF= 8 &R LEbDOTHEY . HARITHEIC clo-
mipramine ®— A58, HEICMPEEL Lo 7o
T, EBiE clomipramine, FTE I3 clomipra-
mine OFEEABW TH S desmethylclomipramine
OMFRELRLTVA, TREESREDPRED
MRS 4@ 5 EOHESROONED, 728 2R Uk
SR CTHMPBEICIERE LBEESD L I DS,
AR, MEEORE L EBMICHEET 5720210
BELHESH-N I BRSGETHIELZMRER (LT
C/D it ; ng/ml/mg/kgBW) &K&, Fhzv A b

§113% $11-125 FRUELN - 128

TS5 LTHRLI:LDOTHAS. Clomipramine, des-
methylclomipramine & $ 1230 %82 5 HkEH
ZHHNDE. TOWEE L HIX, —H300mg ¥ &5
ENRTWAEEEL —Hl0mg #»R/E XT3RS
ETEYOEAEMBAIFICIC RS LW TS ERL
THH, BRLBRLTERTELVWEETHL. D
B, =HAH S 2E O imipramine, amitripty-
line % & TLFHLNTVAS L),

H2EHFHERICBILZERNEY T =Y V7
(TDM) ¥—#% %% k12, haloperidol (HAL) Bk
Uf bromperidol (BRP) OMHFEEDIILDE %5
HL, EA MY FLTRLAELDTHAHIY, HAL B
SU'BRP @ C/D Hix, £312100 L FTO#EETIE
HWafmERL, FOEMIEY C/D iRy EEIHE
FELTwA. HAL @ C/D oz ERS O
BTH5R, HT20MEEMASE 8FBULETH7 2.
—~77, BRP @ C/D HoOMEEZESER A OHEE 7217
THBELDY, FLRUENTEY C/D LERTHE
HSFHIEL 7.

PEo Loz, HUESETHLMFHEDmPREIZ
ELWEEENFEL T, ZoZ ki, AE»S
MARE S TS5 2 WA EBETH 25, BRY
BTFUOEIMEOE KL LT TDM 0P EET
HLhERLTVS,

3 EMMARE CBRHROBEICONT
EH S, HAL 3120 BRP O &
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HER L OB % BPRS (brief psychiatric rating
scale) OFERIEHNICHKET L, —MOFER T
BEAH 13ng/ml #@8ELEHo bt BEMIBIH LI

{WwZ l, ThbbiEHRMEN (therapeutic plateau)
PHEET LI EEFHELLYY. M3, BRP Xow
TEGIZEML, BT LASEETH AT, st BRP
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2 Haloperidol, bromperidol @ C/D o4

meigr, #HEIERNORBRER® Y RLTwE, Ml
HPREEDSH) 3 ~10 ng/ml OWHEHTHEAIKE L, oE
B OREHBICEFLTAZ L, 13ng/ml %8
ELEREIZIZEAET Ty P CHLUENIHEL
W WZEDPIRENTWE, —F, ZO#HBETHHED
BonzbOTHREZMML TIHBEIEL 2oTh
WENEL LENERE SN o7 Thbb, [BH
EEp R Mg LR C o TlnT 225, H5—FED
BEABZLLZNUEOFBEIPHFETELV] L)
ZETHDH. I, FENREOSE, FERI, L
SRETHD fm%@mmwﬁﬁhﬁ VAT DETIE
HIEVHELN O, +BELYEZ TIPEBEY b
AEdb Il LIZEENTRVL, JORETTICHEY
BonzITNIWRA~NOER L ZEBTXETHL LR
X 9. Therapeutic window EF)N Tt [FOHEHEN

CEEFHILEETES OK) &FEX T RE T
58%»\7Y, 20HEERLIS5 D% F nonresponder
EHIBTLCLE D ERATKE VDT, BRURISHEL L
Z2FCHA REAEBRIIBEL TV EVIERS, T
% H therapeutic plateau EF N D APUIEHHHE
OEFBEIEERTRRVWES S 0,

HAL, BRP LU#T% nemonapride T# DI
FE & BRREN R & AR R I EET D 2 L
BENTVEHE), 4%, EEAICOPVTINL ) 21
FHofThh, ENENOEBERNTTEEFHLPIZEZR
¥, BREEDLOTHHATHS.
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#1
isozyme CYP1A?Z2 CYP2C19 CYP2D6 CYP3A4
substrates | terciary amine TCA | terciary amine TCA | TCA terciary amine TCA
(N-demethylation) (N-demethylation) (hydroxylation) (N-demethylation)
mianserin mianserin mianserin
trazodone trazodone trazodone
maprotiline
fluvoxamine moclobemide fluvoxamine
paroxetine
sertraline
haloperidol haloperidol
risperidone bromperidol
alprazolam diazepam ‘ alprazolam
diazepam triazolam
zolpidem
diazepam
caffeine mephenytoin codein (hydroxylation) | codein (demethylation)
clozapine omeprazole
inhibitors | fluvoxamine omeprazole quinidine erythromycin
quinolones fluvoxamine haloperidol clarithromyecin
cimetidine chlorpromazine ketoconazole
levomepromazine itraconazole
perphenazine cimetidine
thioridazine verapamil
fluoxetine grapefruit juice
inducers omeprazole rifampicin carbamazepine
smoking phenobarbital phenobarbital
phenytoin
rifampicin

5% A5 TEK 50,000 DANLAEH T, ELFMED
MEEICFEET SRR REBEECH L. KR1ITRL
7-@Y, MEMEORBEICBVYT CYP1A2,2C19,2
D6, 3A4IPHFICEETHLI EbhoTE. 0O
) LRENSEOMEISROEATHED) CYP2D
6THYH, RENEETH S debrisoquine DKEEL
EH %R T metabolic ratio (MR) % EE& L T,
BEFEHOEJAE LY EM (extensive metabolizer)
& PM (poor metabolizer) IZKBTAH I LATTE
A H4da—-h A NEETITAED MR Ok 2
NI ARRLIZLDIED, PM OEIEIEIAETIEHT
BTHHIDICHL, BETHEHI%THY, A\EEDF
FEEIHLA,THH9). L2 L, PM 0EGRL2VE
OO, CYP2D6EEDFEHIZ7 V7 AEDIT ) MK

WEWH ZEMG, L. ZhE#ERT S Chinese mu-
tation (CYP2D6 %10 allele) DHENEH I LI
LoTwa,

B, TFEYFERNFEORBEICIY CYP2DED
BEMEEN BT 2R REOFEEY CYP2D6 * 3
(A 2637 deletion), CYP2D6 % 4 (G197 —A I
& % splicing defect) LW o 72ER allele, T/
CYP2D6* 5 (CYP2D6 gene ¢ deletion) &
Vo L BETORRIBIZEDZENHL MR- TE.
CYP2D6® genotype »°Ii HAL #EEIZ5 23
REIIOWTOFHTIX, CYP2DG6 % 5 % #FoEKE
T HAL i@EFEL 2 ENRERTWAD),
—H, BEREOHS oA TR EbO THERVEYEE % T
$H#E (ultrarapid metabolizer) NEETHEFIS,
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Distribution of the urinary debs: /4-hydroxy- i sine ic ratio (MR) in 695 Chinese and 1011 Swedish
Caucasian healthy individuals. Tha arrows indicate a MR of 12.6, the antimode between extensive metabolisers and poor metab-
olisers as established in Caucasian populations. A ling is drawn at a MR ot 1.0. Most Chinese extensive metabolisers have a MR
»1, while most Swedish extensive metabolisers have a MR <1 (reproduced trom Bertilsson et al.,  with permission).

4

CYP2D6 % 2 allele &IMFFINBERBIEFOEHEH
CYP2D6IEMAHEICHETAI LML PIZERT
W5 (82)V1 LR allele O MBLEEIIEAEE
PHETHD (R3), PEEBMRLENTH CYP2D
6 %10 (C188—T) HHAATS Ebo THEENEL
BEELERTH S,

5 FEWMHEEEBIZOVWT

CYP 24 LB 4 L ERMEFRAFHLPIZEINT
ETw3. Hlzld, carbamazepine (CBZ) OB T
HAL OIPigENET 2 &0 ) BEIFHREINLH
1218) #0613 HAL THEFO 281 L0 HRAGR
WEREDO TDM 7— % %54 L, CBZ % #H L7-%
#1C1237%, phenobarbital (PB) % 8FH L7-fEH T
H22%IET 452 &ML, HAL OBLBE 7
VELBICE CYP3A4EES L, £/ CBZ &
CYP3A4® inducer THaHEVH I &hb LEDOAT
Rt CBZ 512X »T HAL OB LBB TV F L
EAMBEESND 2O LIRS B 2 EATTE BT,

F7:, HAL BAiRAK &, CBZ, levomepromazine
(LP), perphenazine (PPZ) OFhZFn L HH L7
B o HAL M BEEIC>WTaF LR,

CBZ OfHT HAL M REITFEH42% &) FH
BZETEEL, LP OFHETRTEYIBRD LAY &7
TS, TORBOHRSEEAIL-TRE(ELDL T
ELHGI LT, ZoF Rk, B TDM 2547
bhzwiRY, HEERORELINRT 2 2 L HET
HHTEERLTVS,

[E#1Z chlorpromazine (CPZ) #FH A% HAL
BEIZS 2B OVTOSITTIE, HAL MR
it CPZ JEBEABF TR 6.7 = 4.5ng/ml Th - 7295,
BrAERICIZF 75 £ 4.7Tng/ml EHEWCEHL, #
DELRIINIBU THo72b 0D, ZOREDOZITHIZ
+ 88.2% ~— 30.5 % L EAEMTRELZIELDENED
b, #FITCIOEEEE CYP2D6 0BETFR &
DEEIZOVWTHRE L2225, CYP2D6{EHENK
HT 5% 5 allele R 2OHEETIE CPZ HFHICLS
HAL mMABEFELZZITIC I LR sns (1
5 )18)_

6 M oERE
6 HAL BEFERICL-TEI BE S
LHESHLIERTH LY, 0% BEES L, HAL
D C/D LR L, 804, SORTIFTORELT & b T
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#&2 CYP2D6 allele D% (Daly AK et al £ D5IH)

#£113% H11-12% FEIELL- 128

Allele HEiomsE | Nucleotide DZEAL Effect
CYP2D6*1A Wild-type None
CYP2D6* 1B Gig16A
CYP2D6*2 CYP2D6L G1749C; Ca938T; G 4268C RageC;S4s6T
CYP2D6* 2XN G1749C;Cag3s T;G4268C R206C;S4g6T
(N=2,8,4,5 or 13) N active genes
CYP2D6* 3 CYP2D6A Aggz7 deletion Frameshift
CYP2D6%4A CYP2Dé6B C188T;Cro62A;A1072G; Splicing defect
C1085G;G1749C;Gr93eA;
Ga268C
CYP2D6* 4B CYP2D6B C188T;Cro624; A1072G; Splicing defect
C1085G;G1934A:G4268C
CYP2D6*4C K29- 1 C188T;G1749C;G1934A; Splicing defect
T3975C;G4268C
CYP2D6* 4D Ci188T;C1127T;G1749C; Splicing defect
G1934A;G4268C
CYP2D6* 5 CYP2D6D CYP2D6 deleted CYP2D6D deleted
CYP2D6*6A CYP2D6T Ti79s deleted Frameshift
CYP2D6*6B T1795 deleted;Gagea A Frameshift
CYP2D6*7 CYP2DG6E AspasC HiaT
CYP2D6*8 CYP2D6G G1749C; G1846T; Co038T; Stop codon
| GazesC
CYP2D6*9 CYP2D6C Ag701-Asg703 or K281 deleted
Garoz-Ag704 deleted
CYP2D6*I10A CYP2D6J Ci88T;G1749C;G4268C P14S;S486T
CYP2D6*I0B CYP2D6Ch1 | CigsT;Cr127T;G1749C; P145;S486T
Ga26sC
CYP2D6*10C CYP2d6Ch2 | CigeT;Cr127T;G1749C; P145;5486T
Gy268C and gene conversion
to CYP2D 7T in exon9
CYP2D6*11 CYP2D6F G971C;G1749C; Cag3s T Splicing defect
Ga268C
CYP2D6*12 G212A;G1749C;Ca938T; Ca2R;R96C;
G4268C SageT
CYP2D6*13 CYP2DT7P/CYP2D6 hybrid Frameshift
Exonl CYP2D7, exons2-9
CYP2D6
CYP2D6*14 Ci88T;G1846A;Cog3sT; P145;G169R; RagsC;
GazesC SigeT
CYP2D6*15 Tosg insertion
CYP2D6%*16 CYP2D6D2 |CYP2D7P/CYP2D6 hybrid Frameshift
ExonsI-7 CYP 2D 7 P-related,
Exons 8- 9 CYP2D66
CYP2D6*17 CYP2D62Z C111T;G1726C;Cag3sT; T1071;R2965;S486 T
GuazesC
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# 3 Interethnic differences in the frequency of wild type (wt) and deficient CYP2D 6 alleles
Allele frequency (%)
Allel Functional C .
ele . onsequence
mutation q umpeén (23, 247 | Chinese (25] | Zimbabwean [15 28]} Black American [27]
Caucasian %
wt 69 43 94 86
2D 6 A | A2637 deletion | Frame shift 2.3 0 0 0.2
2D6B | G1934—A Splicing defect 21.5 0.4 1.8 8.5
2D 6D | Gene deletion 4 5.7 3.9 6.0
2D 6 Ch| C188—~T Unstable 2.82 51 5.6 ND
enzyme

a Unpublished data determined using the same population as in Dahl et al.

Abbreviation: ND=not determined.

[24] [28]

and Johansson et al.
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EOEMERICRE L, AEPSIPRESCHED R
THTAHI L3 EDOTHETHL, MAPRELHRL
OMOEARZITIRBOMFEZCEBLTOLY, B
MORFERR I ENOPABHBEETEEZHET S al-
lele OERLRBIRFF L TnH 2 L, S HICHHBEE
ROWMEME, FEL LA LEYHEERPS W
&, Mz Efs R BERPERL TR 2 EEWL I
Lo2o®hd.
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