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antidepressants diminishes the release of glutamate and aspartate, and in-
hibits veratridine-evoked 5-HT release (Golembiowska and Dziubina,
2000).

On the other hand, post-mortem depressive suicide brain samples were
investigated to test the hypothesis that the regulation of SNARE proteins
could be abnormal in depression (Honer et al., 2002). Interestingly, the
immunoreactivity- of VAMP2 was increased in depressive group. Further,
the correlation between VAMP2 and other SNARE protein or synapto-
physin were remarkably weak, and in some cases clearly non-significant.
Of course, there were limitation of the availability of tissue for investiga-
tion and drug treatment history; the authors concluded that the abnormali-
ties of SNARE complex could represent a molecular substrate for abnor-
malities of neural connectivity in depression.

Popoli and his fellows have demonstrated that the long-term treatment
with antidepressants induced presynaptic CaM Kinase II activity, one of
the kinases present involved in the modulation of transmitter release. Fur-
ther, phosphorylation of synapsin I and synaptotagmin, the presynaptic
substrates of CaM Kinase I were also increased after these treatments
(Celano et al., 2003). In addition, in the amygdala of rats that received
daily treatment with the TCA imipramine for 3 weeks, the gene encoding a
mutation suppressor for the Sec4-8 yeast (Mss4) transcript was over-
expressed (Andriamampandry et al., 2002). Mss4 protein has the proper-
ties of a guanine nucleotide exchange factor, and interacts with several
members of the Rab family implicated in Ca**-dependent exocytosis of
neurotransmitters. Interestingly, Mss4 transcripts were specifically down-
regulated in the hippocampus and amygdala of rats after exposure to
chronic, mild stress. These findings suggest that gene expression- depend-
ent alterations of neuronal transmitter release may be an important compo-
nent of the pharmacological action of antidepressants.

3.3 Axonal/Dendritic Outgrowth and Sprouting

Interestingly, vesicular docking/fusion at the plasma membrane is respon-
sible not only for the release of neurotransmitters, but also for surface ex-
pression of plasma membrane proteins and lipids. Therefore, exocytosis
plays a fundamental role in axonal/dendritic outgrowth and sprouting be-
cause both processes involve major increases in the surface area of the
plasma membrane. In addition, treatment with chronic antidepressant in-
creases the expression of GAP-43 in the rat dentate gyrus (Chen et al,,
2003). Because GAP-43 regulates growth of axons and modulates the for-
mation of new connections, these findings suggest that chronic antidepres-
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sant treatment may have an effect on structural neuronal plasticity in the
central nervous system. As mentioned above, ECT is a safe and the most
effective treatment for severely depressed patients who are resistant to an-
tidepressant medications. Interestingly, the common effects of antidepres-
sants and ECT on connectivity and synaptic plasticity in the dentate gyrus
are likely to relate to affective functions of depression (Stewart and Reid,
2000). Consistent with these findings are data demonstrating that chronic
electroconvulsive seizure administration in animals induces sprouting of
the granule cell mossy fiber pathway in the hippocampus (Vaidya et al.,
1999).

4 Conclusion

In this article, we demonstrated that certain novel candidate molecular sys-
tems or pathways might underlie the mechanism of action of antidepres-
sants. Defining the roles of these molecular systems in drug-induced neural
plasticity is likely to transform the course of research on the biological ba-
sis of depression. Identification of such targets will advance future efforts
in the quest to develop effective therapeutics that have a new mode of ac-
tion in the brain. Such detailed knowledge will have profound effects on
the diagnosis, prevention, and treatment of depression. In conclusion, in
the era of functional genomics, novel biological approaches beyond the
“monoamine hypothesis” are expected to evoke paradigm shifts in the fu-
ture of depression research. Additional work will be necessary to test this
hypothesis.
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Z0 9 bREMWEFOESZHRETHEMOL
EWEHE, 19594F1C Vogel SEWIC & 544K
BOBAZEDOFCEEVEESETH02WHRET
HEMELTREBLAZZEICHE S,

D HIZ, isoniazid X debrisoquine 72 & D FHH
BB 235 L7356, RAHE0EBIEIC & A LA
W ERNSRE L Z 2 o h D HERSH— O R
HORMIHBETHZEFAMONE L) kol
DL RRERNEEE LY, BErORBERIC
BEETFEEZER L LAERETREERER
AL, BEYOENEIRBICKE REREIFEET S
ZEDHLPICR o, i, BESHFHEICEN
TH, BEFERCL o TEYRESENIENLT S
ZEDPHLND L)oo TWD, BYFEIEERE
e (B2 LICLAZI U] 2256, [EE
FIEHRE D LI L] ~ELTHA . E
HEERZFICOMEETERE b L1 L@ER1E]
DEREL 2B,

(1) BYERBICBIT2BEORE
SRR G S B BENLRBEHO b DS
£, chbidE s UCHIEBCRE NS, BiL,



BT, MAGHBREORBICELY, BYOSFIC
KERE, & ZRT7IVEFERLTESRR
B aReEE 1LERG, chbicryvray
BRESCHBEZMNML, E5ICKAEEEZEDALK
B&E2MBFIS LR, FE2HREORKR, H#
WE R ICERE S N5,

a Cytochrome P450 (CYP)

ZL OMBHERXFB CE ARG EZT, =
DEIBD S bEDEELD O, NADPH LEEE
DELET CEYIC—RFERFELRNT 5 B8t
RFFEESE TH 5 cytochrome P450 (CYP) TH 5,
CYPEMIZEAREITKE {, MEMEORSE %
BT 5 LTHOTERETH 5, CYPIREICH
D/NERICTFFET HH50007 I VBRI S R 55

1-8 YR - EHZEICHT BEEE 79

FERS0000DNLEHTH S, /2, CYPIR
fuDfELR, $FINERE LRI R ) OBNEE
L, BYRHLEZSL LTEETE 2V, CYP
HEHRFOREFCEDLY, 3150EY AL
LIRRTIE, 2056% TEERBICHES LT
Wi, CYPIR 207 3/ BRESFIAERMEIC & b 4
Hah, e PTRISOUEDCYPERFIFEL
Tw3% 73 BEFIT40% L 0HEEHH
BLD%77IV—ICHHEL, “CYP 03
CRTIETHETREENS, E5IT50%0 1
OHEFRERH B DEYT77IY—LHEL,
KXFETNVT 7Ry hTC7 73 —FBHORIZE
T RBICENOSFEZ TS THETRET,
CYP1, CYP2, CYP37 7 X V) —HSEMRHI B
WTEETHY, ZhThRIVCRLALIIG

BR1 =EACYP7A VT +—~LOEE, HEYE, Hupg?

. CYP1A2 CYP2C19 CYpP2D6 CYP2E1 CYP3A3/4
£CYPIZ
HEB3% | 13% 20% 2% 7% 30%
clozapine citalopram codeine ethanol alprazoram alfentanil
caffeine diazepam (kBk{E, O-FixFn1k) carbamazepine amiodarone
tacrine (N-BL A F44E)  fluoxetine (—%F) . acetaminophen clonazepam androgens
Z# 7 3 ¥ TCA hexobarbital haloperidol (&J%) chlorzoxazone codein astemizol
(N-B& 2 7 {t) mephobarbital paroxetine halothane (R 2 F nAE) cyclosporine
moclobemide THRBLU=HT I VICA isoflurane diazepam dexamethazone
& propranolol ZH/T I VTCA (2, 8- 10KERL) methoxyflurane OkEAL, NBE A F)V1E) disopyramide
theophylline (N-Bi x5 1k)  venlafaxine sevoflurane diltiazem erythromycin
) (O-BE 2 F WAE) midazolam estrogens
omeprazol nimodipine ethosuximide
(5-7KERAL) IcBHAREIRE sertraline lidocaine
S-mephenytoin  f-blockers triazolam loratadine
=#&7 3 ¥ TCA lovastatin
(N-IE A F 4E) propafenone
verapamil quinidine
. terfenadine
fluvoxamine ketoconazole fluéxetine diethyldithiocarbamate diltiazem dexamethasone
omeprazol haloperidol (disulfiram DL EY) fluoxetine erythromycin
fluoroquinolines moclobemide fluvoxamine (macrolides)
m norfluoxetine nefazodone gestodene
= paroxetine norfluoxetine itraconazole
g perphenazine verapamil ketoconazole
sertraline (§§\») naringenin
thioridazine (FVv—=T71=)
quinidine
E‘g‘ cigarettes rifampin ethanol carbamazepine dexamethasone
;7/5 phenobarbital phenytoin
& | omeprazole isoniazid rifampin




80 I ERIREEZERE

CYP1A2, CYP2C19, CYP2D6, CYP3A4%% <
DOHMBEMEORBICHE LTS, |12 5, 1
DOFFRETEROEHPRE S, HiZ1oD
EAHIEEOCYPOFTREINEZ DD
%o

U, REHECYPE, TICHABHESRNR
BTHWOLNLERZOWTHET 5,

i CYP2D6
CYP2D6iE, £CYPDH TR ORI EAT
Voo REREZI— N 2EETIE2ERE

HEBICHEEL, ZOHEE L L Ciddebrisoquine,

dextromethorphan, haloperidol, risperidone,
paroxetine, fluvoxamine 2 &IN5 T
5. CYP2D6RIFCYPOM2% % 50, F 7
CYP2D6 IZ cimetidine, quinidine, paroxetine,
fluvoxamine THHE S W 575, BEFERIZUT 2
WEWbHbRTWS, HIDEERT LVAERDHD
> THY?, E5IKZDH1/3TCYP2D6EREE
TEDIRES F 7 EBERFEERMAPRDO b b,
MERERZE ZXH L L-B% T, CYP2D6
DBEFENC X o Tl risperidone I E 12 £
EUSZERHEERTWEY, CYP2D6DEE
7L (*5 (CYP2D6 deleted) & *10 (C100T))
DEIC X > TERT VAPVEDE (FI/*D), &
E7 VS 1EOR (*1/*5L*1/%10), EET L
WAS2MEOEE (*5/*%10 & *10/*10) @ 3EEZ )
TliH risperidone @EZ B L2 25, &
TVVABORE, EETVVEIECR, &
BT UNVI0EOBICIL, M risperidonei&E
PEEBIEET, EET VAV IEOCRIL, £E
7T VVHBOEOEICE L, M risperidoneiBEDS
EFEBICEBETH oo 72721, risperidone D
#W T B 9-hydroxyrisperidone ik, F/$3 V5%
IR L DFEAME L v H Trisperidone & [ D
shE %A L, risperidone & &H ¥ Tactive
moiety & I#iEh, CYP2D6 DEEREEIRL 5
W&, MLH D risperidone & 9-hydroxyrisperidone
DIIZBEILT B Hactive moiety IBEDZE{LIX
B, BRERELRZEEIRVWEEZEZ ONS,
Haloperidol D Il H1ig & & CYP2D6EE T4 &
DERIZO VT b 2E® T, CYP2D65

T Ve E T HEICBI) S haloperidol ® M H %
B, CYP2D6*1/*1, CYP2D6*1/*10,
CYP2D6*10/*10 D& BIEF % BT A BT,
ERICBETH -7z, ‘

Paroxetine # 10 mg/day R L T35 9 DO
BEICHETAH(%E T, CYP2D6*1/*10, CYP2D6
*10/* 10D K BIEF 2 H T HEIE, CYP2D6*1/*
1%2B T AN, paroxetine i FIEEIHE F
CEETH o727

Fluvoxamine Tlx, CYP2D6*10/*10%2E ¥ 5
B3, CYP2D6*1/*1, CYP2D6%1/%10, D& &
EFE2ETHECHRT, FEICfluvoxamine Il
HIEEFREETH 2",

Amitriptyline Z R H D50 A% CYP2D6 DZE
E7VLN ("5, *10) OEICT L o TIRIZHT,
amitriptyline DM T 5 nortriptyline (NT)
LB HICEDRHY TH 5 trans-10-hydroxy-
nortriptyline, (EHNT) @kt (NT/EHNT) %##
MLliceZ s, EETVUVNFIEOE (*2
(C28507T) /*5, *1/*10, *2/%10) &, ZBET7 LIV
H2MEOEE (*5/%10, *10/%10) F& HICEET L
WBS0DEE (F1/*%1, *1/%2, *2/%2) ICH~EEIC
NT/EHNT B ETH o 727

CYP2D6*2 CIZBRIEENRITTHH DD,
ZOEBEEBRH S O CYP2D6 *2XN DO EE T B
ZEEFLERTAE-D, TS5 OEEIE
ultrarapid metabolizer (UM) &IEiEhs, 2o
5L gene duplication & Wb, ThE T2,
3, 4, 5 BOaY—HPHERINTS, "2
Z3a¥—3oEMAETIECYP2D6 DIEEL M
L, CYP2D6 DFEE TH 5 nortriptyline 2 BEE
D 3FHE- LT L 9 % { nortriptyline L FEE S
BEBIGEL L ORENRDH B, F/z, -
BPZWIECBREESENTAI L2, AL
{ nortriptyline 2 VW 22FFFE TH S 2 2% o T
2"

ii GYP2C19
CYP2C19% I — F¥ 5 BEFRE 10 RAHES
Biizd 1, EE L L Tmephenytoin, phenytoin,
diazepam, sertraline, =ZE&%H 5 2E (TCA),
omeprazole 2 £2%% %, CYP2CI191XfF, +=38



BCRRENSLY, ZOMOBEFIIZIELALHE
FEL 2\, CYP2C19 & phenobarbital CFEE X 11,
SSRIT® % fluoxetine, fluvoxamine X
ticlopidine CHE &N %, ZOGFROBETS
ik, MTAD»AZEDmephenytoin® (S) &0
KBS BNERFEETHI L P ORRAEN
7zo BETLNVELTIE, CYP2CI9*2 (G681A)
& CYP2C19*3 (G636A) ZSHFICHIZEE NTH D,
CYP2C19*2, CYP2C19*3& HITCYP2CI9EEH
HHEARML, ChOEETLVVE DOEMET
CYP2C10 D EHE T 5 FHH| o I i B S B A= Hl
YV BEL 2B L%, imipramine 2 & THE &
nTwa™, CYP2CI9D#ETFE L, KELRA
B CHIE L 7> amitriptyline O A EE & OB%R%
R L, BETVVHE22EOR (*¥2/%2, *2/*%3)
CEETVVHRIEOE (F1/72, *1/%3) &, &
DBIEET LA 0OE (*1/*1) KL, A%
IZ amitriptyline MR EDEETH o 727 F 7=,
CYP2C19 DEE TH % omeprazole D 7' 1 b
VRVTHERCHELT, EET7LVIVEDOMERE
TIEBBRSWHHH S, MPFA Y VEno
BEAKE Doz

iii CYP3A4

CYP3A4% a— FT2EETFIZETEREMRIC
FTET %o Erythromycin, nifedipine %% U,
FEFEICE L DEE MO T S, [MFEHEEL L
T, midazolam, alprazolam7z EDXRY VT 7
EYREH], TCAREPEE LA, CYP3A4
EHFCYP?D30%, MECYPDT0%% S5 5%,
Rifampicin % carbamazepine TH:E & h, FHEE
& L Tldketoconazole, cimetidine, sertraline,
fluoxetine 7341 5N T W53, CYP3A4DEEEIEM
WCRKRELERERED S, REDLE ZAHL0DE
B7LUAVRROPoTVEY, BET LIV ELER
EEE OBRIIARHETH 5,

iv CYP1A2
RFENR CYPIA20DEE & L Tld caffeine,
theophylline 2SHI5NTH Y, MBMEL LTz
TCA DA F W14t, haloperidol % clozapine D4X;
HICES5 L Tw5a, CYPIA2ME, ¥ FIFCYPD

1-8 ek - EhZFIC

13%% 5D, HEBEIALTHOERLTL
5, CYPIA2BBETHEE L, %7,
fluvoxamine I35 JICCYP1A2 2 fHET A Z &Y
MONTWAE, WS OPDEEBEFLEEFMSRT
BY, CYPIA2*IC (G-3860A) % H0bDiFEE
W7 v — 7 TEHAER L D CYPLA2EHAE N
CEDRERNTHRESN TV S, FeBEE 7
— 7 TRBEGFETFEICI 2BV R L, TOHR)
@@miécnmm%%%%%ﬁ%é%&*a
ERELTWS, HRATZIOT VIVORBRERE
1£023TdH o7

ki 5EEE 81

v CYP2C9
Phenytoin, tolbutamide® £ & & 3 5%
CYP2CO I 1E CYP2CO *2 (C430T), CYP2C9*3

(A1075C), CYP2C9*4 (T1076C) R EDEERT
VIVAEREL, CYP2C9*2, CYP2C9*3% %D
BETFLZECIBEEEEMET A HEBERT
W3 Trimipramine # B\ 72 B8 T,
CYP2C9*3/*3DEETIE, CYP2CO*1/*1 DEEIC
HARTREIED 572

b FI L XAR—4—
PKOBPAZZHRETHAEFELT, EYoOR
W, &, K3, HEOEBRTHHToN s,
INET, TNOOFTHREICCYPIZL A{LH
BT LBETFZHEEFRELOBREF7O—X
Ty TENTE, —HFEETIE, FIVAR—
¥ —IRE L7EEEZICOWTHEIMTDbIRT
W5, Single nucleotide polymorphism (SNP)
G EOGENET BREOENL, —HTFH/zY
DIEFBEDEAL, HBVITEEFEINIZ T VAR
— 5 —OHMIBEAREEOELVHL NS, £
DFRERE L TEYSROEHIHA IS LI T
o T&7, H500~1200 D& EF2—F 75‘%4/,]
FFVAR=FT—ICHELTWBEEZLNTE
D*, ERFREGEIEMEA S, multidrug resistance
protein (MDR), multidrug resistant-associated
protein (MRP), organic anion transporter
(OAT), organic anion transporting polypeptide
(OATP), organic cation transporter (OCT),
% peptide transporter (PepT) Z2EICEL T



82 1 HREESRH

L OFEHFfTbI TS, PKRPDLOEET
B LRI NTHEER I VRAR—F —
7%, multidrug resistant transporter MDR1/P-
glycoprotein @, ZHNIEMDRIBEZFOEYTH
%o P-glycoproteintZ 1285, I, &, F#LTH
KHEETRZ b TW5S, MDRIEETE
12k 5T, digoxin 2B OEES LAEOmMFEE
WCREFRD LN, EHELABOMFEEICIEE
VRO ONEPolzZ &b, MDRIEETODE
EHNG EREAIRICEE LB OBAE Lk
BT8R LIRS R,

(2) BYZABICBT EEOBE

K82 V2543 D1, #D2, Ds, D4 Ds®
V7 EATICHEIN, PR UVRBEROEEGT
EEPHL PR BIZ0N, FUBHREDRRES)
REOHEMEEBZBUTSL LI TR o 7,
Clozapine 1288V D4, 5-HT2a, B L F5-HT2c %
FHREEERZELTBY, Tho0BEETFER
& clozapine I2 & B IEERIR & ORI ICHES
CHEENTWAS, Clozapine 13 5-HT2a 2 BRI
RIS L, 5-HTASEREETEZE LKA
REIRIEIC BT 5 clozapine IGE RIS HEICEEN D
BEHEEINTHEY,

EBEBEREL P VDB 0 EEFLE
EDMBYPHESNT 5, BHEERROBRED
HBHI2EF L, MREWEL IEDEHRSINT
W5 DPSEIEEER OB D 2 Wi & R FE 1324E
Bl L7z 25, -141C Del 7 VIV OEE
&, -141C Delx 2 (-141C Ins/Del ¥ 7=i3-141C
Del/Del) EFIOEIAE, BEEEREOBREDR
WERICHRCEREEROMBEDH ABHTERIC
Eho 72,

5-HT2a SHAETI02CEIZFLEOC/CEETF
A% paroxetine D{H LEFREIERIC X 5 RIEFRT &
BREHY, CTLIVOKLRETHOEEL D
MICIEDAHBE 2D 5 & OFERD 57,

—7, fluvoxamine DEIEH T 5 H{LEHERD
MR W T 24T o 728 Cid, 5-HTea
ZRED A1438GEEBFEE DG T LV OFULTH
ILHRREERERCERLRELE 2, A/G,
G/GEREFHIZA/ABRICERTEEICHEILER

Bl O WMBUEENE» o 72 FERIZ, CYP2D6
DEEFE & fluvoxamine 12 & B HbEERO B
AR DBERICOWTHEN 21T o2& 25, *10/
*10, *1/%5, *5/*10FEIX*1/*1, *1/*10ERIC kA~
THEWHCEREER OBBEEENE D 72
ZDT b, 5-HTAZEAED A-1438GEET

| $E L CYPDERETFSEE S bALOTNS &

& & D fluvoxamine 12 & A E{LERREMERH O
HE2FHETELLEHELTVAS,

2. EAZCHEEE5Z2EEHUAOETF

(1) s

—fEE LT, BHIC I ABERGOHEEE
EIEIC A o THEMT 5. EWIC L 2 BRIER,
SEELE Vo HRIRMRICBIT A EEOFER T
ERBEOR20%ICRD b, TOMOBEER
ZOoOWTHEHEICBWICEANICESEEEE
2RT 7,
EWMERRIE, EWOWRIN, o4, RFH, ko
4076, Ihbid, EYE, EEELwvo

BzR2 SHElC W TEYERBICHEERIET
EIBEYNT A — R EZDE(LE

EIBREF b=
EEEnEE 20~30% |
BB pH1~3 1
BASHRLEE 0~10% |
BEEY 10~20% |
DN E 30~40% |
ERKGE 10~15%
N 20~40% 1
mE7FNTI v 15~20% |
i a 1-AG 10~20% 1
lean body mass 20~30% |
FEE 18~36% |
FREEERE 0~15% |
i E 30~50% |
MNEERESE 0~10% |
N INEE DO ER 15~20% |
TMitE 40~50% |
FAREEEEE 20~30% |
REBE s 30% !

65 LA 1% 20~ 307 & IRk
(hnRkE— © ERPRIRMEARAETAET 4 3AR, 2003)



RHBEZFTTERREMERT, ML o T
R2UIRT & L DEERIT X — 7 PEAL
T 5D, TOEBEG A —FOELOEIEE
EZlhb, —H, BYELIE, MWL oTELL
L7zBBINS XA =2 o THELZITHEY
DR, TNENOEYRFEICLI - TERSB T
EREWRT B, LA oT, EWHEITXD, i
L BEEFRELBELEVWEE DS, LTI,
T X 2 EYHBOENMO—RFHIIOWT

B

a ARIY

MiEgic Ly, BHASWBEOERTICESERN
pHOER, BEMREDRT, HLE0ESHNE
DET B ERMBOBSIIC LY, EYOHAL
BRI B ERE L ONB, LA L,
EY OBELERINOBILIS BT 5 IR - 72528
FIFEAERL, BN L 58IE R
W& DFHEDL . ~

b RS

B OMPREN—EO L &, ZABICENS
T OEBHSA LT BEPICE D EYOSHERE
(volume of distribution : Vd) ANREEh B, D
X0, Z2VT7 I VAP—EDRE, EYolitig
B, SHARPKELRBLERTL, 48R
WNEL B ERT 5. ML D ERDIREE
B Ry 2 L, RESZBST S, W
WEOL  GIRHAEOEY TH 52%, B
MEOBENEYOMAPREEIMET L, ARERET
H#ITT B, —7F, lithium 7% E¥OKBEERY D5
MERIE, MERCHE D FIEHEREOBERIC X o TR
DL, FRIIERET S

c ERMEEER

—RRAYIC, IMERT VT VEEIERICE - TR
PFBEDT, TVTIVERFBEABERLTAERE
EOFEVEY T, MEPFOFEGERITEML,
TP, A~ OZEY O 5AR AT 5 EM
Whbo —F, —H0E, L ICEEEEYOH
IZ1% a1-acid glycoprotein (a1-AG) & EEICHE
BT 5D DNH 5. MEMEIIEEEEYCEL,

1—8 FYEhRE - EHFICHT5EEE 83

a1-AG ZHEEHLE T 5D DPE . MERICHE
W alrAGIREBIMT 5720, EEEEYOIERE
PRSI A R

d X3 - BFilt

EMIFNERICI D A IEND &, RBFAFES
RETEPIrOHRESNEBRE, F7UTT7V X
ERCH»OHRE SN2 BREO2EEOBRE L&
TAEEEE NS,

i R

FRERIIMEIC L DV EERL, RERMEEERIZ
702 B L 20REBDHS0%ICEY, iz, 4
AHECETICL ) BMEE D EEZEDS0%IC
BT 5. MEMEDI L, FIEEOTEY L L
Tl&, lithium carbonate, barbital, benzamide
ZYUREMRE O sulpiride, sultopride, tiapride
BEDDB, LLBFIREROKT D0, B
D% DEYOXKBRIEREWOBRENSLF L,
EE, EEEICB VT desipramine D EER S
T 5 2-hydroxy-desipramine DiEE FHFIZ L 5
LEHEDQRSEBOEENHE STV,

ii FF(CE

Rz B0 8 EeR I, FHAERSEEI
RESNTWAZLITMAT, FBRNEREDSE
SILBBAEIC L o TBOEEDOZITFITK
ERBEOAIEL B0, BAZ, EWEICLLST
ELLE%L %,

(2) TR

BEPREITIE, KHEOIES B Y SEIfEED
FHEFBWEOHREDPL L, FZIE, BELOE
FNZ X o TR I 2EIFLHAERO torsades de
pointesiZ, F70%HBZLHEICHET 5,

R3C, EYPEFRBOELEICOE, FLLTH
ETARHEREOEEICOWTRLE. EYF)
RROMEL EWICIVPRVERLLITHY,
F72, HECLI-THERL S, COERELLT,
o812 CYPHEROEE, MBICBIT5
CYPEMOMZELIFIZBIT A CYPHEHEOEED
FEE™, FFICB1 5 MDRIOEHEOEE 2 &



84 1 FRIRESEZERE
W3 EYEEICET 3EE (

EeMFRE, AUC, CLB JUMEMIDER T & » 5 51f)

b E BE5TIER RERE

olanzapine M>F  1A2 2D6, UGT Callaghan, J. T. (1999)

clozapine M>F 1A2 3A4 Lane, H Y. (1999)

mephenytoin F=M 2CI19 Hulstek (1994) ; Laine, K. (2000)
F>M  2CI19 May, D. G. (1994) ; Xie, H-G. (1997) ; Xie, H-G. (2000)
M>F  2C19 Tamminga, W. J. (1999)

mephobarbital M>F  2C19 Hopper, W. D. (1990)

diazepam F>M  2C19, 3A4 Greenblatt, D. J. (1980) ; Ochs H. J. (1981)

chlorpromazine 5 opg Yon Kers, K. A. (1992)

fluphenazine

triazolam F=M 3A4 Greenblatt, D. J. (2000)

nitrazepam F=M 3A4 Jochemsen, R. (1982)

bromazepam F=M 3A4 Orchs, H. J. (1981)

midazolam () M=F ., Thummel, K. E. (1996) ; Kinirons, M. T. (1999)

midazolam (po) .M>F A ’ T

midazolam (iv) - M=F ., Gorski, J. C. (1998)

midazolam (po) M<F
midazolam (v) M=F 3A4
midazolam (po) F>M 3A4

oxazepam M>F  UGT1A
temazepam M>F UGT1A
olanzapine M>F UGT

Kashuba, A. D. (1998)

Tsumoda, S. M. (1999)

Greenblatt, D. . (1980) ; Wilson, K. (1984)
Divoll, M. (1981)

Skogh, E. (2002)

BEEBPERL TR0 OREORS 2R Y.

Wb

26TEDHH % Fl v THEEE B L 2% T
DTFOREMELNT VS, Thbb, @%ﬁm
BRISBOETCELHRICEEENRDLN, £
DFTRTIZBWTEEDIT ) PERBNEELZ R
L7z BMAROEGILZEDIT) BKREP o7
FHICL o TREEIFRDOLNEZLLD A
B, ZOEHERTE MBI EYEROEA
EZIBOTREVLD, MEENICEFEZDDH S
WEDPDRwEELONSE, BLEOKE, i
BOERERTHELEDIC, SHBOELL L5
PHEZEOERZHLNICTLHDICLELENS
THA 9,

(3) &= - IFIFMH

v MIB U AEEBROBEAZE, EENET
LLHICBEBREFICLBEIAIKRE Y, BER
FORTH, FFICBE, Tra—l, a—k—72
EORBIFRPEEOEICHERT 5 RFIEDERE

TIREEE— ¢ FRIRIEM IR SATCET 4 3 HE, 2003 & Y BXZE,

DENCHEE G 2 5,

B ECiE, FERREEICH L, fluvoxamine D
M RENEBICET LY, ChidBEicky
CYPIA2DSHFE I NH /2D L SN TW5,

F& D quazepam # &5 L7256, MAEER
ERCIRALZIE) I ZERICRBETALIVER
CERT A EMMONTWAEY, B PR
WCREP W EDDE, BEEFEYORIUIIHE
BHE2BEEZONTWS, BEIC L - THHHE
WABEMUBHE, BREIsEmsscehrs, BF
HORVEYIZIEEEFICL o THRIENRERT
%o Quazepam IXBFHIENMEND, ERICL-
TERICRINESEMT 5L EL b,

FU—T T = V1 — R % IR b FRCIE
T 5 Z EIZ X Y triazolam 72 & O MR RE ASE N
THZEBHMONTWED, ZHIZFOATEL
INBIZDABWEEE2 D TWACYP3A4LD, 7
LTI NV—= Va2 —R Lo CTEDFEREZHE
ENBRDHEEZONTRAS,



St. John’s Wort (P4 F¥FVY VYY) iZ3—n
N TEEE LCUERBICHY BT & 2D,
St. John’s Wort? b D4 T3 5 L1160 %
amitriptyline & i L72& %, amitriptyline &
FOREBMOMFRENFEZIET LY 2h
[ZCYP3A4°MDRI1%%St. John’s WortiZ X - T
FEINLDEEZLNTWS,

3. ANEE

PR, —Eo&Bemi-NETERS N
FRIRERER T — 7 13RS EH L LTRITANRD
NTEZD, F— 5 OARIT» LT, TN -
oA - ARE - BREICET 23, REEREICH
T 5 REB LUOHERRARSEOENERAER T
— Y ORMERDLNTEZ. LHL, 19984
DHAREUEZEMmAGMRANE B & &
(International Conference on Harmonization of
Technical Requirements for Registration of
Pharmaceuticals for Human Use : ICH) ®gét
TR, EEE (k) L), EERSOHE

1-8 RWEhRe - EHFICHT3EKE 85
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EnY, ICHIBS TIX, EERONBIIHE
T 5 RENERZ/AEE - MEEO 2B ICHHE
LTwa (F1).

CHLOEROHTED TELERIR, W
B (BICEMRE) ODANEETH L. STFERSF
DEFITL T, BEYRRFOERE - BEFHE
CET AR EEITED b, EYRFORE
B BEFSHOSRIIANEIC L > ThkE L BR
BIEHHBNB LI oTe SDL) RIEY
REONEZCHET ABHIT, B ANEHOF
—Z DY LY ERBITT2EDLY TR, Pt
RERRBRZEETA L TOSEICRY, F0OK
BOMREEZ L, FHELBERPHEIER
REET 2% E, BREBRICELOBREEZ L
THOEEZ NG,

I COEMRIFC BN CEELREZELT
WBEDNRCYPTH b, BIRAB THwWLATY
BLEH D% ENCYPICL o TREFENS &
WwWhihTwb, fFICCYP2D6 & CYP2C19134 <
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WL - 55 - FOHE - B Bk
LET Y — RSN £
A
EYRBORIESH ERER
EiEH EROEE - DY
s
IR FORE
B2E
HiE
AEER
ANV
BB B
BRRBROER A, /=Y FRA ¥ b

BE1 ARES & UCHRERENZEEOHEY



86 I FRIREEEZERG.

DOHBEHMEONBICHEE TS, BHRERTEER
ZEBRETH L, LLTIZ, CYP2D6 & CYP2C19D
NEZICHETH5HELT T,

(1) CYP2D6

a—% VA4 FOCYP2D6*3, CYP2D6*4,
CYP2D6*5 D7 L IVEEERFhFh, 002, 022,
0.04TH» 5%, HEADEEIZ, CYP2D6*3,
CYP2D6%4, CYP2D6*5D 7 L VEEEIX, 0,
0.002, 0.045TH 9>, THODT LV EKRET
b OERREEIS R V. CNLOERBET %
AECTHOMEMEIE, CYP2D6RENEHEIRIEL,
I—% V4 FOpoor metabolizer D 95% LA L A%
CYP2D6*3, CYP2D6%*4, CYP2D6*5iC X 5% R
BIEFCHEEINSG, /2, INLOEERERT
=B EREET (CYP2D6*]) &AFuTHoOMHE
5%, CYP2D6*1 2K ETHDMEAEL LT,
CYP2D6 RBHEMEIME T 3 5,

—%, REARBREEOERTICHGT 5
CYP2D6*10D 7 LV IVEEEPEFERIIR W TE |
(0.381), CHEEBEFEZFETLOMEE, H
BV E*I0 & 5% AT 1T OEMEIE CYP2D6 1R
BHEESMET 5, Tz, *1E*0dHAHVIE*2E
FU0EANTOTHOEED, EWICX o TR
HEORTEAONS, CROEEBETF O
DEVIIZL T, EYRBOANEEZDOEELRES
VEHHEEINLEEZ BNS,

INhIFIFTEEATHE, CYP2D6®D poor
metabolizer DEERX1BU T TH B L2 b,
CYP2D6 DBEIETLEIH T VEER SN Do
7275, *100BEFERIZEL - THEYRBHEE
PRELBLRDLZEFHLPERY, SRERA
BRICB T2 BETHREDEERNETETE
Bh0EEbhs,

¥, 27 VVEBEEMED BRI, REE
AT % (ultrarapid metabolizer) Z &1
o THBLZ2AEYOMPREETEZ & 2T
M, TUVVEEE -4V A FT0.01~0.035,
HARA it 0.005~0.01 & D TH W,

(2) CYP2C19
CYP2C19® poor metabolizer DEEEIE, I —

HVA PTREBH3I%THHDIZHL, 7TVT —F
yauf FTIR10~20% &7, Yvn7TLo
F7uAf FTCEHV4%THB, T2, AL
extensive metabolizer IZHH I NAFETDH, 7T
7 -EvIduf Fda—4v4 FXh4oKkEt
FESMBEWC EFMLNTEY, ThiEEER
FEaANTOTHOEERPEZ VD EELZBNS,

CYP2C19*213 8 F & R AFETA LN B IS,
CYP2C19*3ix7 V7~ v IuAf FTEIZADL
b, HERADpoor metabolizerizZ 520D
ERBETTIIIZI0%HBETE B2, a—7
VA FTIESB%LIPRHETE v,

xEDH

EYRBHEE T EARN 2 BAZETKREL, 5
N2 X o TRZEDENEREICE LWEAZE
PEL D, EMSRBOBAZICL2EHOETR
BEZSORBLET B0, MIFRYEEZR
5 (therapeutic drug monitoring : TDM) T3
ZEizky, EACEL-EY, BEZRST5
VBN B, RS, EYHRE RS REANED
BIIHUREEDOH 2EYOHRELEITLZ LS,
BEFEZEORBICLVEDNZRBIZIVA, FF
ESFHBALLTVAE2H L0 LORWELTE
e, SBROBERICL>TERL LD THA
Jo

WA EBAZICOWTIRRE DS IE
{, BEATHERSHATE 28&E 2w, BN
EHCEFOETREEEROBHOBEAEIE
B2 52 TwHEEBETFLZHOBHIMIEZI N T
Ao

(BR/RHEARHR, JEEME, RRESE)
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