Materials and Methods

The subjects in this study were 261 of schizophrenic patients (137 males and
124 _femaleé) and 277 of control subjects (149 males and 129 females). All the subjects
were J ap.anese' and the controls were healthy volunteers with no history of psychiatric
disorders confirmed by clinical interviews. The mean ages of the cases and controls
were 45.7 = 14.1 and 41,7 + 10.6 years, respectively. All patients were diagnosed as
having schizophrenia according to the DSM-IV criterial0. None of the patients or
controls were related. All subjects were residents of the Niigata area, in northern
Japan. Written informed consent was obtained from all subjects prior to their
participation in this study. This study was approved by the ethics committee on
geneties of the Niigata University School of Medicine.

We selected four SNPs, JST101566 (dbSNP ID; rs162004), JST003218
(rs162006), JST116774 (rs162009) and JST116776 (rs3763043) from the JSNP
database!!. Their order and physical location are shown in Fig. SNPs were genotyped
by the TaqMag assay. The probe sets were designed and synthesized by Applied
Biosystems, USA. We carried out PCR using TagMan Universal Master Mix, No
AmpErase UNG (Applied Biosystems), 5 ng of DNA from leukocytes of the subjects, 0.9
pM of each primer and 200 nM of each probe in total volume of 5 pl. Each 96-well plate
contained 94 samples and two no-DNA template controls. Thermal cyeler conditions

were 95 °C for 10 min, 40 cycles of 92 °C for 15 sec and 60 °C for 1 min. Measuring the
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fluorescence and allelic discrimination were performed on an ABI PRISM 7900HT
Sequence Detection System with SDS 2.0 software (Applied Biosystems).

We analyzed association and Hardy-Weinberg equilibrium by the 2 test.
Haplotype frequencies were estimated using the expectation maximization algorithm.
Pairwise linkage disequilibrium (LD) indices, D’ and r2, were calculated in the control
subjects!213, We identified a strong LD region from JST101566 to JST116776, therefore
we assessed haplotype association between cases and controls. In this analysis, rare
haplotypes with frequencies less than 9% were not assessed. To detect a haplotype
block, we used Haploview program (www.broad.mit.edwmpg/haploview/)!4. The level of

significance was 0.05.

Results

The genotype frequencies of all SNPs in both groups were not significantly
different from the values gxpec_ted from Hardy-Weinberg equilibrium (all of the P>
0.50, df = 2). Table 1 shows the éllele and genotype fre;quencies for each SNP. The allele
. and genotype frequencies of the patients with schizophrenia did not differ from those
in the controls. Table 2 shows strong LD among three SNPs, JST003213, JST116774
and JST116776. ALD block comprises of three SNPs, from JST003213 to JST116776,
which was showed by Haploview, contains almost all region of A@P4 gene except for

more than 1 kb 5 upstream region. These findings may indicate that 5 regulatory
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region of the gene and all exons of 4QP4 are on different LD blocks. Next, we analyzed
the haplotype structures constituted with these three SNPs. Three haplotypes were
estimated to be more than 2% frequency in both cases and controls. No difference was

observed in these haplotype frequencies between two groups (Table 3).

Discussion

Water homeostasts is frequently disturbed in patients with schizophrenia, as in a
case of polydipsia, ie pathological excessive water drinking. A potential function of
AQP4 is regulation of neuronal environment through potassium buffering. In addition,
AGP4locus is within a suggestive linkage region with schizophrenia. From these
points of view, AQP4is a candidate gene for susceptibility of schizophrenia. However,
we could not find association either SNP study nor haplotype analysis. Using the
Genetic Power Calculation's (statgen.iop.kcl.ac.uld/gpe/), our sample has powers of
0.97-0.98 to detect a significant association between each minor allele and
schizophrenia with an a of 0.05, assuming a disease prevalence of 0.01, each risk allele
frequency of each observed minor allele frequency in cases, and a genotypic relative
risk of 2.6 for homozygotes of minor allele and of 1.8 for heterozygotes. Accordingly, the
likelihood of type II error with our sample size appears to be considerably low.

We found strong LD in the region between JST003213 and JST116776 in Japanese

population, consequently these SNPs that we tested can provide most of the
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information on the pattern of genetic variation in this region. For that reason, we did
not examine any extra SNPs in this study. In the international HapMap projectié data
(www.hapmap.org), a similar pattern of strong LD is observed in a region containing
whole AQP4 gene and nearly 1 kb of 5’-upstream region in four different populations
(Utah residents with ancestry from northern and western Europe, Han Chinese in
Beijing, China, Japanese in Tokyo, Japan and Yoruba in Ibadan, Nigeria).

We found no association between AGP4 gene and schizophrenia but the possibility
that AQP4 is involved in other brain disorders stays to clarify. Our findings about LD

can facilitate further investigations for molecular genetic study of AQP4.
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Figure legend

Alegend for Figure

Locations of the SNPs used in this study. Aguaporin 4 gene has five exons (rectangles)
and spans more than 10 kb, JST101566 and JST003213 is 2.2 kb and 0.8 kb away from
translation initiation site of A@QP4, respectively, JST116774 is located on the first
intron and JST116776 is located on the 3'-noncoding region of A@P4 Solid rectangles

indicate coding regions.
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12 AMOWEERT LB BIK20T, THEAR
ZOBSTO FLV IFEE, JEERFIAE 200 mg
TOFLVIFEEERAMPEREE L, REOPE
ELRHEESE RUENRRLIOERERITLE
(1), BRI P 718 ng/mL TREEEE, 25
FEEMBEREENEN 81, 38K ERD, CTORELS
AOBHTRERMLHTEAIZAZTRE6LE 1A,
718 ng/mLUTOBMTRHERETNBAEEATH
D, ERTERSE HRERTOHAENFEILRLST
Wiz (p = 0.004),

&1 FLV EHH’F% [ l:P.LI:‘E]J

FLV ﬂﬁm'

72 Depression Frontier Vo, 2, 2004

—271—



L2
4%

4449

¥
o

FLV f4#E="71.8 ng/mL, p=0.004

H1 RVOPRELE

BRR T & OBI%— ROC B3R Ic & 18 —

EHMTERE T1.8ng/mL TREREE, ERAEAHERTREN81Y%, 35%
ERYD, COREEBASZHECOBEUTORTRENAS, RS OHEMN
BREICEL» T ERMIZRFLVOTEEEZE T 8ng/mLE Lict 5 &
ETHBEHREE T SHEEE EEA ST,

4, BE BE CYPDSBEZ2BHSFLVID
TRECSI ZEE

FLV A—ASEMRELTOTS, MPREREhe
hRKE{HSDLTWE(R2), £ TIhSofs
EEOBERCEEL S IEFERY Ui

FLV AEHX¥N+ 3 LM E L non-linear i78
mu, FLV o&BE (50, 100, 150 mg/day) THIE
L7 FLV B EE, £h£h 0312020, 040 =
0.25, 0.58 = 0.45 ng/mL/mg TH b, Zh S 3R
REEZERED (p <0.001) (B3), iz CYP2D6
BRTUINESOAEEERT LIVE bR OERE
T 5E, ZETUVVEL2EETIIFLV BRI
LHMPBERMBEID RSN ENREINL
(B3), BEELZERWFLV0mg ARER EILE
WT CYP2D6 B EFE *1/*1L *1/*10, *10/*10 % &
SEkTO FLVIIPBER£hTh 14.6 £ 11.0,
120 £ 7.0, 282 = 10.0ng/mL TH Y, *10/*10% %

DT FLV MFRENEEICRETH - (K4),
FLV 50 mg FIARBED 5 5, CYP2DE ERT L L%
RO EEEZITHINT 1 B2EKL EoBEH
FLVIMPRECREZIHZELIRF L5, BEE
TIRIFEES & 8 LT FLV M9iBESE EiICEE
T&H-72(5.2 % 2.8vs14.2 = 10.5ng/mL, p = 0.027) -
(E5),

5. SHTTLPR BI T E-HT1A BERBIEFZ
BCRRWREORR

TR AEEELhEThICEOLT5-HTTLPR O
S/S, S/LERBRL/LEREFRONSCHEFEZLL
Moty £ 12BHO HAM-D-17 B S0 80288 & 1
NTOBULEBRP LTS EUBLERL, &E
B, ENEETARTFROSE SR LN, BER
ZRTvoNAL T, 2BED HAM-D-1THED
A% S/SA, S/LEfidL/LETHRRLANESR
EEABLNLP o7 (H6),

Depression Frontier Vol 2, 2004 73

—272—



ASRWREOBRELN

G

B2 FLv%gtﬂuﬂPﬁﬁé:cDBa{?ﬁ
TLV B—AE+HNELTH TS, MPEEREEETRE(Eo2TEhH, BED
S BELXFRHT I ERBETHI LEL LN,

B3 FLV OFREENEEL CYP2DE BRT LI L DR
FLV O RAEMEEt 3 2 Mg 13 non-linear K381 L7z, Bic CYP2DE ER
TUAAHORAETIFLV BT X2 MFEEEAN IO RE(ALLZ I LNFRE
Hize

BHER EEEHINFRICENT 5-HTIA B5E& ER TR T LHEEFRoSTIAERELTDL
BIZFE O Gly/Gly & Gly/Asp £ 7213 Asp/AspBiz (p = 0.042), 2:BED BAM-D-17®REDHF LT/IZ
FHEOHLIIHEEEI Ao 00, HEE, I FREOMEESRIT L&D A, BIZFR L HAM-D-

74 Depression Frontier Vol 2, 2004

—273—



LRI DEORGHELET 2 FEEREENFS

4 FEEZFCBISFLVMPRES CYPD6 BEFHEDME

CYPIDS "1/ 10 BEFEAF >ETIR FLV BPEEMNER L Thi,

5 EMELFLVITRELSOME
—E20&EOBEERIFLV MPEESETE 1,

17THEFOAFICHELUXBEAZED (p = 0.043),
WamEBAEs 2 E (535 £ 20.3 vs. 26.3 + 27.0%, p =
0.009), 68 B (64.5%=19.1vs. 44.9 £35.0%, p =
0.036), 12:B B (80.8 * 16.4 vs. 61.6 + 40.9%, p =
0.03DIcH T Gly/Asp £72id Asp/Asp ZEI%E D
FETIL Gly/Gly B & HiRT HAM-D-17 % HE T
wEm ot (A7)

1. FLVOEEREREE - BPEEEDEE

SSRICEWEA & LTRLEETORBER ERE &
LicifbEERTH Y, ChooEREZFAIL, 55
WEBEMNRIIHZ A ENEREEETSH 2,

FHETRSBHES &V - B RORERT

Depression Frontier Vol 2, 2004 : 75

—274—



5Dﬁmﬁwfﬂﬁﬂﬁ

-G~ 5/55!
- L/SorL/LE

R6 5HTTLPR SERERXNE

S-HTTLPR BFHIZFLV OBFEHRIEELEI b o f,

-0 Gly/Gly &
~3~ Gly/Asp or Asp/Asp &)

5-HT1A Z2EHBEFO Gly2T2Asp FREFLV 0BENRKFELEE2E

Atz

FEF L7, FEEFO FLV BRELOFREZIE1D
IR, BREBETHS Y, ¥flo FLV Mo
EXMEERTHEETH I LI ERAEMT, &
NIESSRIZ2VLTRAT LaEOIPEES -2
EYTEENCRETEVEAMBEL 0TI, B
REREBENFENCEFEZEIKREL T30S C
EERETIZLOTH S, TCATHROFREED
therapeutic range M h, TOEBEREZL 2 LEE

HOYRIDBRAT LI ERHSHRE - TIVB Y,
#1212 TCA OILEEH 300 ng/mL, 450 ng/mL Bl LD
Ba, BAEOY R ZMERER, 1T, TECS
A ENHMY, SSRIK2DLTIRIS LE-EMER LI
FTFETIMFREIRINTESY, Kasper 599 .
Hartter 5 [2M&.& SSRI A IEICEBEEED 5
NEVEREL TS, AFRTHAEEEETH
75 FLVIOHWEBEIBETELh-%, LaL, B

76 Depression Frontier Vol 2, 2004

—275—



ERTH ABIAVEREANBIHER LU ER TR, 20
BOLRRENMEE S JEENEATE L0 &
EZxhi, ZBIZ, BfEETHREHLASHloA,
FLV 50 mg Tl & 75 - 72 3 B3 FLV 25 mg PIIRES
WRMBEHEL, F-EEDSNAEh 5723, 50 me iz
B L TBANIE AR E R - TLE 27, Ch
REANFHEFCLB3HET, EfERcd 2 EEH

HEEEATRARKRENICRfEESEDE I EL

TAIEEERLTED, COEBEEPSMIITS
EMBEIEAFTRMICBWTEETSH 3, Takahashi
%1 5-HTTLPR & tryptophan hydroxylase #15F
ZHRMFLVICEL3BABERICEL 2B LRI LE
P, BESHERED oA LHBEL TS,

SSRIiC & BMESRIC 2V TiE 5-HT: ZHE OB S5 40R
EIhTED, -HTL:ZEEETIZA FEFLVICL S
BREBFBSELE0I8ELEH7 Y, LidisT

&%, 5-HT, SHEEOMEED 5 SSRIK L 2BKHEEE

FRTE3H b LN
ARETIE, BEBRITHTIEREOCRELTL-T
WIS, BIFERIC X 294 9.296(6/65 F) il
A BT EMUEETSH - 72 FLV 25 mg &0 S{EBED
SHEMEIE L 2 &I X - TEHER R ZHO B OIS
KHEWT S, MHiCHIRT SEIFERE OB+ HEkpyiz
FEIRMAIZIEBTERObALAN D, HLEOREE
no, BEERTRTENEFLY 25 meg 2 BE»
5 1ERHESL, ©OMS TEEESHRT 3R
%bf@%@ﬁ@ﬂNﬁﬁ%EEtﬁi%%ﬁ%%
CEMTFESATEY, —F, 2<EERoHRALAL
LA REFRCH LTI, HENKBIIZO%OEE
AR LELLNS,
|
2. EEECEETREOBR

5?%®%ﬁﬁﬁ§¢ﬁﬁﬁ@iu AZvaYy—

, BEEEE - REHAKIL LD S RO NKRED
ﬁb VL EIC & - T SSRI DERFRAN R ASZE L 3 A At A
m%énfﬂéoﬁﬁmﬁﬁfﬁ8$ﬂkiéﬁﬁ¢
20 ~3NUBETH - o, AWETORSEREE
w:nemkkr%mﬁ?55°unmﬁﬁnﬁu%
RORB AT E 3 RENEED 3 SRESEAE
ELTWAZE, BEBMAI2EALERATHS L,

SEORGHCHT AATESACENHNER

FLVASRA*EREFECL L TEE LA LR &R
LB0dE LR, 2 SSRIIZ TCA IKH~RTEME
Bl LTORMERBENENIRELH 20, SEO
HEETIEFLV 2 HAM-D-17 18 L Lo fEFz % L
THMGMERAEATIN ESOEYEERU I, EFLL
DA e HAM-D-17 25 Sl EOEEFICE LT
DHBRIESDVWTHELIRIIBLETH SR, +4
NHEZNRMZED, EREECLEZEOEEATA
i, SSRIBAR S FFEL LD S 2RI HHT
HLIEMREENLENZLS, THETOHETH
BRI ABREECE T TCAMSSRIKCEA &Xh, &
AMTSSRIZEES R M) EWNHIBEIMIL - T
W3, UL, ARMAKAEELIEMTIE, FREE
REDHEDERIMERITH3DTHIED,
DRUA OERREDOHEP, TOMOKRELSIIOM
EMEET 3D ARCESBSNB TS L, —

FH, ARIREBREMATEAT a3 —REEL 50T

HEMMEZL SR BN, A5 a2 —E T SSRI G
ENLEE LI MELH D, ThOoOEEZRET S
&, ABR=FEE&@Z—HItdhAd, EREEE
CEEELAEZU EERARMLETHLIEELSN
o

3. FLVODEE - DEECHERMBEOER

RIS

TR MFIERE 7.8 ng/mL TEBRERE, EHEE
RN ENTNELY, B LD, IOBEEEZLD
BHECOBEUTORTHRERS, FEREOH SN
BECEL -T2 (1), T1.8 ng/mL LT TR,
ZOBETOFLV ORRBFTHTH-ThH, 58
EUZFLVOERIC L - TEBCESAERNES
NTWAI EFERL TN, - TEEMIZIE FLV
MAREERK T8 ng/mL L kicd 52 &T, FLV
DIEHHRET S EHE I EEL SN B, FLV
OER & MR & ORISR CYP 0iER:
OEEkE, EELZEOERICLY, REQES50&H
Rohz(@2), S0nER 150 ~ 200 mg/day T
M EE T8 ng/mLERFOEFEHN 3 —K, 100
mg/day T 718 ng/mL M Lo MPBEERTEMNN
B EMS, BRMREFAT A LTALIRS X T
bHRWKTERWEEL OGNS, £, XTI FLV

Depression Frontier Vol 2, 2004 77

—276—



LI ORFAORREBN

OCRAFEERIImg =TEEIhTE 00, SEOHE
BTR150mg»5&E S50 mg ~ERET B ET
BRI E - oEFH 0% G0 EELI, ZOEEN
5 FLV O KEE% 150 mg Tide <, 200mg &F
BEITE-TFLV DEERYEARAETZZ0T
RELWhEEISN S,

PR, TCAWERICB172 TDM o BRI 20Tk
BYENTHBED SSRIICS>WT R BEESHE L TFHIT
ZETRENRT, BEIVT5A4 7  AOHKERPHE
EREMEEIERERT DI ITOhAREEED
bDOTHDENDRTERY T, Kasper 5V 1332 A
DASDRBEEHRICFLV B LU T0FY v
MHRE EHRDEEDOBEEERITL, v~ 7ToF ) v
THIIFEENSS L L ETNETEERIENELN
BEMAA SHicH, FLV Tk 2 0 X5 s 5
NiEho e EHE LTS, £z, 20 ADOHES 2K
BEEXNRELUTFLV 300 mg/day &5 L, Mg
FEELERDRELOBEEFBILAHRETS, HERRE
BHNEMoTENI Y, TOHd SSRIICDNT b,
MR L ERR & OBBRA S LRSS
HOHW, FLALMHEEBTELTHED, LhL,
INSREEOCHETRAREZEELTEEL, TOR
ETRIGLAEBERGLEVWEOMPEEABRETLT
Wi, Bido kAL ITRE LOBBEIIREL
o2&, ChiCYPERTIEROBEL LORE
X THRESITINS, #-TIhoERHOREES
EELY, IHFRELERDIZELOBEETFRITIC
EREHRBEOEEL SN, BEACERDERES
FHEAZILL-THREIN TN E EEL SN DA,
AHETRIN FLVIHEE SERDEORICS
sh5MEE, EHEMEREETATEINWEE,
[DafthWEoEESZ TOPEELHFHILFLV 0%
REEHELTE0OD? JENIEMITELS, FL
WEETH B,

4. BUE, CYPIDEeEBEFSESFLY MBEE
=2 DE2
HBIF TR FLV BRDRERAMT 3 MoRiRA

mEhiz, COREAE{ERT DI &0 OFIEHE
OERADOHIIREELELISNG, UL, HE2

OLSICFLVR—EBERishThhEEiR A= iE
S2NTEY, BERIIESThERoIciR1H
B 200 mg ML T LIEF M P RECEROER
WIEFELTOE, 29 LEFITRRISRLUT55%
REBIORLEREOMPEMEICEL THWIN
W, BERIHELTIC ETHEAERDEEZESCH
ZAREEERLTWEEEIONS, JH LkdeD
EXHPITHTEAE, T0EBEALHER

EFH5EMTESIMBLAL, ZOES2EDH
HREGFOEHRHAUEOANTIZ DTS 5,
FLV o L8z fFiE© CYP1A2, CYP2D6 TiThh
HEVHN Y, BEEREECE hEREEA, BEIC
REFREHAEET s R TFESENEET S
EHMON TN D, AR THEREE CYP2D6 BT
ERMFLVIFBECEL 2R EBEBTL, BEQ
FLVIIAMELAETE €3 LW Ui, —
7, CYPIDE BERERHEETH 2O RHERIEIER
T LAEGOEETI, FLVAOPRENS LI E
AR UL, ChRETHROBRC—ETI0T
HY, BFEACENTS, HI3EEHELS FLV M
A TR TE A MEERNS S LATRELAELD
Th 2, EFLVOERBIZ CYPIA2 TR L,

CYPDETH B ELI2HESH DY, BHBEATH
FLV fisPBEZEREILTNTA S LTSRS 9
KT T EREOBEIRIC 54T FLV B2 FHI4 3
TET, BABORFIEEI TSI ENAREEN S
b LNy,

H

5. 5-HTTLPR &EFRNEE 0B

AN REEEED CBEMRETFRTE 2010
DT, IORES TRAE(CRERBECHLTLE
CHRETHRAIHESTHLOhTH S, X215
BHEEBTTOAERVATORAETS 3, SSRIK
B L TIEICfERAA TH 3 serotonin transporter
(5HTT) KHEEMEE - T3, 5-HTT#HEFIT
WTRELLT 2 20BEFEZEMASATHS, O
&-2( second intron X HF 3 VNTR (variable num-
ber of tandem repeats) T, 1Tbp @# VR L A9,
10, 11, 12O T VAMEFEET 5, 50 E2R 7o
T—F—FIRITBT 3, H22bp OEFIEEREKE
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LA/ RIESHET, TELT UE(SENE 16H
(LEDOEDE L BE ST B, WS DEOEFRM
RUBENREERET L0 REXTEATOE S
DT, BEALBEOoE—9 —ERIIBITLER
(5-HTTLPR) ©# %, Lesch 5 Alinvirro T, LA
12 SHD 2 KL EEEEATR S LA T &I
£% L, 5-HTTLPR BEHIhB L L &M ot =
t,:@ﬁ%%%@@Sﬂ&ﬁTéﬁ%@Sﬁuwﬁ
FiZlWEWHRHEMSITOoh, ThiEEHTIED
POFEMERE SN T & 72, Smeraldi 5 RERZ
foted DMBEETR, LEESDEETFLY oY
FEREHNEF TS - 72 &S L, Zanardi 5° &
RaxFegF TN TEROREE LT3, Pollock
5 1360 U ED S SHBEITH LT AnFEF
AEEL, L/LEOBET D€L ORS> SNE
BANED - ERE LT B, —F, BEATH
S/S AT+ BB THEL D+t F v OMENENT
W EDBEDHESD, HEETL SHEFTSEE
TFLVOEHNBETH - e EBEIHTNER, T
P7ABTRECK EHOBRELD EEEEDIN,
AT Y7 ABTS5HEAKS DBBEEHEE L
ERETH, L/L BT fluoxetine DFEMNEIFTSH -
AT, |

AW EOER T 5-HTTLPR & FLV OB I
RIEEMNED S hT, ETHEORELZENS LD
TH -1, 5-HTTLPR @ 7 LSRRI AR EZSRA S
NTHED, BARKRTHEAZEET V7 AT
Sﬁ%ﬁ?%%éﬁ%(,%@?vmﬁﬁm4tlf
5B, COw, FLV SERICEASRE MY, BE
AT SSRIBEIEIZ W EShRhT a8, ARE
DEREAEALTYE, PRESBRAEE~RTHERA
TFLVOMESEZ LS LR EEL NS,
ﬁﬁ5ﬂ?ﬂf%mamfu,Lﬂl16@ﬁbﬂbﬂ
#. variants ﬂflﬁE?‘é iFTid, 14E, 16 EiE
DIE LD b ENEh subtype BH D, EhER
EEERITRENATES SN E NS BENS LD P,
%7z, L/SH, S/S Tk bDEATHE, L/LEEH~
THNMEIZE S 5-HIT ORBENBET LT ED
@ENHE D P, L/SEES/S BT 5-HIT RBicS
A BWMEIC B L DRSS LTEE S RESATL

NI DEDRBUEIET 29 FRIBELOFAR

5o fEFIFMD L, L/LEM2E LMY Y =T
SN T fe B, AR TR L/LEES/SEED K
BR{T-> TR0, 25 Lo Fk Lo RENS-
HITLPR OB DWW TEREFEISOHETNEO
nd LN,

6. 5HTIASSIE

w

ETFZECRRURCCER

S-HTIA EFEBEEFITROL 200 BEFEEN
RBoboTah, He0HABY I hobigs ->E
~NOEBERICHICE L 3 EEABRFT LcBRERTN,
AR TR Asp 7 LR HAM-D-17 O & FOHHIZ
FETEA FIER2BHKEVT Asp TLAES
SEETIE HAM-D- 1T XERMFICBETF TS - 12,
I 2HOREReH SHERMRRE S TIth 2 BE
DEFEFBENELTI I EREFRMIIKELHET
HHH, HEYF7AEBEIZEITS 5-HTIA HE%
M SSRI DGR EROENEBELTL AT
HEMENTEEATNG, 22, EXFo—ARED S5
HTIAZFEZET v 7 I L O#AIZL D, SSRIDE
RMERBRNEL AL O OB THRES
N T 5, SEOERIRZ Gly272Asp ZH #5-HTIA
THEERECEELXEL, OBRTFLVENT 28
BigHRIEENELLIZEZEL oM B, UL
Gly2TR2Asp ZEIR BEAY VTN TRESHIZER
ThHh?P, ABZELZORERS>LWTORMIIES,
K-> TWO i T/ Asp T UV R & DEKIR B L
Piznic, SRELIBRHBABETH D,

FLV o it LRGSR L oBEERIL, &Y
BEINEF 5 2 BERRIRETUTZ5ATH
AThal &uzmrli, Uhl, 295 LEYDEREE
AEIRE FLV OBEKHRERRICT A LDITEET
EREERTH LY, BEHABMICERSERETS £
TREUL L, 2OET - HTIA ZEEBETEE
ERERRER & OBBFRIIFERICEKENLOTH B,
EFEBL R TFHEETEOTH D, SEOBRFTHNL
BTh3,

Depression Frontier Vol 2, 2004 79

—278—



D

2)

3)

4)

5)

6)

7

8)

)]

10)

80

X

Preskorn SH : Pharmacokinetics of antidepressants:
why and how they are relevant to treatment. J
Clir: Psychiatry 54 (Suppl) : 14-34, 1993

Kasper S, Fuger J, Moller HJ : Comparative effi-
cacy of antidepressants. Drugs 43 {Supp! 22 : 11-
23, 1992

Hartter S, Wetzel H, Hammes E, et al:Serum con-
centrations of fluvexamine and clinical effects. A
prospective open clinical trial. Pharmacopsychia-
try 311 99-200, 1998

Takahashi H, Yoshida K, Ito K, et al : No associa-
tion between the serotonergic polymorphisms and
incidence of nausea induced by fluvoxamine treat-
ment. Eur Neuropsychopharmacol 12 (5) 1477-481,
2002

Bailey JE, Potokar JP, Coupland NJ ! The 5-HT3
antagonist ondansetron reduces gastrointestinal
side effects induced by a specific serotonin re-up-
take inhibitor in man. J Psychopharmacel 9 : 137-
141, 1995

Bergeron R, Blier P : Cisapride for the treatment
of nausea produced by selective serotonin reup-
take inhibitors. Am J Psychiatry 151 : 1084-1086,
1594

Rasmussen BB, Brosen X :Is therapeutic drug

monitoring a case for optimizing clinical outcome

and avoiding interactions of the selective sero-
tonin reuptake inhibitors 7 Ther Drug Monit 22
143.154, 2000

Kasper S, Dotsch M, Kick H, et al:Plasma concen-
trations of fluvoxamine and maprotiline in major
depression ! implications on therapeutic efficacy
and side effects. Eur Neuropsychopharmacol 3:13-
21, 1993

De Wilde JE, Mertens C, Wakeline J3 : Clinical
trials of fluvoxamine vs chlorimipramine with sin-
gle and three times daily dosing. Br J Clin Phar-
macol 15 (suppl) : 4275-431S, 1983

Carrillo JA, Dahl ML, Svensson JO, et al . Dispo-
sition of fluvoxamine in humans is determined by
the polymorphic CYP2D6 and also by the
CYPLAZ2 activity. Clin Pharmacol Ther 60 : 183-
180, 1996

1D

12)

13)

14

15)

16)

17

18)

19)

20

21

Spigset O, Carleborg L, Hedenmalm K, et al : Ef-
fect of cigarette smoking on fluvoxamine pharma-
cokinetics in humans. Clin Pharmacol Ther 58 !
399-403, 1995

Spigset O, Axelsson S, Norstrom A, et al : The
major fluvoxamine metabolite in urine is formed
by CYP2D8. Eur J Clin Pharmacol 57 @ 653-658, ,
2001

Lesch KP, Bengel D, Heils A, et al . Association of
anxiety-related traits with a polymorphism in the
serotonin transporter gene regulatory region. Sci-
ence 274  1527-1531, 1996

Smeraldi E, Zanardi R, Benedetti F, et al  Poly-
morphism within the promote of the serotonin
transporter gene and antidepressant efficacy of
fluvoxamine. Mol Psychiatry 3 : 508-511, 1998
Zanardi R, Benedetti F, Di Bella D, et al : Efficacy
of paroxetine in depression is influenced by a func-
tional polymorphism within the promoter of the
serotonin transporter gene. J Clin Psychopharma-
col 20 1 105-107, 2000

Pollock BG, Ferrel RE, Mulsant BH, et al : Allelic
variation in the serotonin transporter promoter
affects onset of paroxetine treatment response in
late-life depression. Neuropsychopharmacology
23 : 587-590, 2000

Kim DK, Lim SW, Lee S, et al : Serotonin trans-
porter gene polymorphism and antidepressant re-
sponse. Neuroreport 11 : 215-219, 2000

Yoshida K, Ito K, Sato K, et al : Influence of the
serotonin transporter gene-linked polymorphic re-
gion on the antidepressant response to fluvoxam-
ine in Japanese depressed patients. Prog Neuro-
psychopharmacol Biol Psychiatry 26 : 383-386,
2002

Yu YW, Tsai SJ, Chen TJ, et al: Association
study of the serotonin transporter promoter poly-
morphism and symptomatology and antidepres-
sant response in major depressive disorders. Mol
Psychiatry 7 © 11151119, 2002

Nakamura M, Ueno 8, Sano A, et al : The human
serotonin transporter gene linked polymorphism
(5-HTTLPR) shows ten nove] allelic variants. Mol
Psychiatry 5 : 32-38, 2000

Sakai K, Nakamura M, Ueno S, et al : The si-

Depression Frontier Vol 2, 2004

—279—



