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Plasma Concentrations of Clozapine and its Metabolites and
FMOJ3 Variations in Korean Schizophrenic Patients”
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| ABSTRACT I

O bjective : The relationship between the total daily dose of clozapine given and the plasma concentrations

of clozapine and its metabolites(N—desmethylclozapine and clozapine N—oxide) and the effect of Glu158Lys
(wild—type : Glu, ‘H’ ; variant : Lys, ‘h") and Glu308Gly(wild—type : Glu, ‘D’ ; variant : Lys, ‘d’) variation in
FMOS3 gene on plasma concentrations of clozapine and its metabolites was studied in schizophrenic patients.
Methods : Trough plasma concentrations of clozapine and its metabolites were measured in 34 schizophrenic
patients receiving clozapine. The genetic variation of ‘h’ and ‘d" in FMO3were analyzed in 21 among 34 patients.
Results : A linear relationship between the total daily dose of clozapine given(mg/kg body weight per day)
and the plasma concentrations(nM) of clozapine was revealed by regression analysis(p<0.001) in the 23 pati-
ents receiving a constant daily dose of clozapine for 8 days. The plasma molar concentration ratios of clozapine
N—oxide/clozapine in 8 subjects with ‘hh’ or ‘Hh’ alleles were not different from those in 6 subjects with ‘HH’
alleles and the plasma molar concentration ratios in 6 subjects with ‘dd" or ‘Dd’ alleles were not different
from those in 8 subjects with ‘DD’ alleles.
Conclusion : The effect of Glu158Lys and GIu308Gly variation in FMO3 gene on clozapine metabolism
could not be shown.

KEY WORDS : Clozapine - Clozapine N—oxide - Flavin—containing monooxygenase 3(FMO3) - Genetic vari-
ation - Schizophrenia.
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slsha 24 loxapine®} fAFSHHA] dibenzodiaze-
pine AlQe] &3k E2AH (clozapine, 8—chloro—11—
(4" —methyl) —piperazino—5—dibenzo (b,e) (1,4) —dia-
zepine) &Y AR $hxo] ok Zogunl ohe} 7t
gErl, ks, 2] Aol T2 S SR E9E o
o} G5t FAGE Sl A s A9 &
Webr] ¢om 7]E&e] A Rl A2 RS
o1 d 5] oF 30%elM FHsle] Eo?
Qi Z7olA] 7= el F123] AREEle] $kaY 1990
ol w5 2)552)°F (U.S. Food and Drug Admini-
stration) ©] Al# 3712 woptt? FRAA e YA A
ARy ) ool AAN 50 Aoy 4
Aol W2 AP s Hel ol A3
2 Age] Age] AFE 5 Q= 7FsAo] ANE L
Tev SRAE APAQl Pl BagQl Ty
% (agranulocytosis) @] WAE0] 0.5~2%='01 7]
Fo) A A 2o Hlg] oF 10~20M) J=Z
- o} e Aee Fdshd gl Alzlo] AU
WA 7jelE o7 9kds] B Ao delA gkt

SEAR F28-9] 7|72 obA WEs] weR|A] ok
oy ANEL Sl W T i ERA e O =
A tiAREe] F9] A (stem celD) ol 240 £
Uehdths Aoz o)gl =4 gaHEo] 45
Wako 7 FRANS di7E 45 2t o
V< skal Stk

Al 224 THAIE (hepatocyte) 2] W3 248 (endo-
plasmic reticulum) 2 & 2 A3 (mitochondira) o &
A8k= monooxygenase ol oJal] W oFEt 3}
A g el E4Eo] AkskEnh Arylamine®] N—4s}
gAE g9gdshi= 4% CYP9R= Y& flavoprotein©]
EAgth= Zlo] GEAHA P wlAlAlel theket At
staart EAgko] AXNEAoH, HA2 ThelA A5 o]
flavoprotein®] #2]¥o] ‘N—Aks}a A (N—oxidase) 5=
= ‘E3)E olikela 4 (mixed—function amine oxi-
dase)’ §O% WHEALL o]F o] ‘N-Atsla A 7} o}
W (amine) Al =25 o2}, A4 2 Q1 Y selenium
55 o]F U2 heteroatom) 2 T3k AR (elec-
trophilic) 412! sulfide % thiol 52 thAlll = 2o

slar, XA EAE| = @A (monomer) R 1&

St
o

o o

(mole) & FAD(flavin adenine dinucleotide) & ¥33]
1 89} flavin—containing monoxygenase (FMO) & &
A =3Itk Phenothiazine 5 741 ekE3 ol H &
AHopioid) ZIEAIE HIE3to] QPFACR ol &= W
2 ofEEo] FMO®) 98 ®31HE(parent compound)
Br} 5] okt 84 SRR tAbEIcE”

ob=9] AlsteiAtell theh 2] tHA (genetic poly-
morphism) & 5% 5°]4<l cytochrome P450(CYP)
FaiolA WA o] -4 ol (variation) +
U eFEUAla Al dsiAE dofd 4= glof, Al FMO
of ths) warsle] gl A2 cRel? cyp fAtel
vl FMO a7 28] AARE 2fol7} Ao ow 2
A1 S e Al 2P A W) FMO39) k4 ek
/go] ok 10wjel] o]=wH o] JHAIZF vhFEde] FMO3el
olat oFETiA} Tk Aol &S v Buslgich

Dolphin 5”& FMO3 24} @1 (exon) 49] 153
WA 5% (codon) Q! CCC AFEAFA = (triplet) 7F CTC
AEAFER XEE 7] AEE AN ARk =
71859 (fish—odor syndrome, trimethylaminuria)
APl AL sk, o] EdRole] <8 FMO32] 153
WA olu| Akl ZE (proline) ©] F4! (leucine) 0.2
213k oY (wild—type) FMO3 &4:9] $1E (sheet)
27} 2709 #2 i (helix) TEE AW O HE
TEE HAFE o] 3x} ofgle] tigk FMO3¢] 4%t A
atE| 2R, o] FANoTF B 17 Al
2 7F543< AN3I Dolphin 520] 23178535
SxfollA Bagt FMO3 +34+] Prol53Leu 97] %
3 ZARolE o}, A1 E S5t FdWolEo]
FMO3 $73Ar4 1as]o] Qrk. Brunelle 52V0] 1.
3k o 49] GAT2A A EAWo](Lys158) =, Hinf
[ Algtgs 2H8-5-2lel EAeb FMO3 549 oful
2 XG F 15812 S35 (glutamic acid)©] 2e]Al
(Iysine) 0.2 |3kel Aoz oy P2 ‘H' =
=Qdnlo] tigd4dE ‘h' 2 Yepdh HEst A923G A
3 EAo](Gly308) & Dra I Algkas F$ol $IAI
sto] oFAE 2l Glu3082] GAGACCT 7] A€ol GG-
GACCT 7] M= X3k =0l 2, FMO3 #5429
308HA] ofn] =1kl SFEARS S|4l (glycine) 02 4]
FAFIH, okdY OHEAE D= Eddle] dgdd
& 'd & vERdith

AEBN Gin vitro) Aol E2ARLS T2 CYP1A2

]
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o oJ8] Fuljw]= el 3} (demethylation) ol &J3] N—
desmethylclozapine (norclozapine) © & thAlE 11, F=2
CYP3A4e] o3 Ful=| A5k FMO3%E #ef=]= N4t
3}(oxidation) | 9J3l clozapine N—oxideZ® thAFE O]
Ba15o] §lo]* Y FMO3 344 wol7h Algkol 2
FA ] A N-23HFMO3 A5 ol vx& gk
of disl glselrE AR waEle] glout® Hard
Wy xlelA] k=l FMO3 37k &3 w0l Lys
1583} Gly3080” Z=Ame] A N-At3le] 1A
€ a7l diaixe A7E Fo] gl

b SEAAE Fol Wl Q= AR x|
A, 222 9 O gialese ke sEE S99
o, &3 FMO3 744 §1o]Ql Lys1587 Gly308¢] of
3 8-S Haste] FMO3 32 Wolrt S22
AL A Al mx= FERS ATt

2

lN-

di EH
o =]

1. giCHY

1999 294E] 19999 129714 Qs g4l
I o e ol B/ 5 s Al Ad 9 F
AR #|43H(Diagnostic and Statistical Manual of Men-
tal Disorder, 4th edition, DSM—IV 7&% 713)% ) A
Aidy I)EE A7 B AAEYE 24
sfo] SZAH ARgo] Hastrta ke Ag 4 9
HoAeA SEANY] 2G-S vRe 47171 "o
AL BeASs Agstal B8k aES U R o
ek EFZA AR A FAER " Y 7 7)1
AbellA] oS Hols Rl ALAF T

Z 229 (Clozaril®, Novartis Korea, Seoul, Korea)
= Fol B 31 5 FEAY 9 O dil=s 8%
FEE S ol S 347 F 8Y o 1Y &%
< ol o} NS s FARKIE 4
2379 ARE tFoR a3l o] & 23] oo &
TAEZE Sl ks 5ot 2k A7 U]
ol Clozaril Patient Monitoring Service (CPMS, No-
vartis Aktiengesselschaft, Basel, Swizerland) 7]l
Al AAAE AEINT T 2EhE SR 1
ol & HAIBIES Bl

2. 2N R 0 HAESS 285k

o W EF2A ok A (trough) & 9 10mlE

=

Agsto] IS Bt vhe, FEAE 2 1 Rk EE
o] @FsE SHAHA] —70Ce] BAspic

15ml ¢ 4%-2]# (conical centrifuge tube) ol &
Z 1mlet YFxFE20el qu1r11ne(10 pg/ml, 25 ) ¥
ethyl acetate 7TmlE Y1 £50] 42 o) 3,000Xg
oA 103t eidie] o}ﬁiiml, LEElF ethyl acetate
= U Alde(tube) ol &71 0.01N HCI 150 1= &
o] 287k vortexdhl, 3,000 X golA 587 GRS}
of el AbGacid) FelA 100 plE #Hsl 129
A FZwFE 123 (high—performance liquid chromato-
graphy, HPLC) o] 59138}t

HPLC #Z#(column)< Spherisorb C6(#37] 5
pm, WHAEXZo] : 4.6 x250mm ; Waters Corpo-
ration, Milford, MA, USA) & ©]835}911L, ©]5d(mobile
phase) 22+ 0.9mM2] heptane sulfonic acid ¥ 30%
9] acetonitriles 3 0.06M KHoPOs 29 (pH
2.0 ol&slglon, I 2 9 I drlkEs
(N—desmethylclozapine ¥} clozapine N—oxide) 2] %
£ 2] 7% 7] (ultraviolet detector) 2 254nmelA 3
gl

3. FMO3 RTNY M

1) M& % deoxyribonucleic acid(DNA) F&

3473 9] AR 7 FAAE NS gl
do| 7Fs P 2199 AN o wRE oF smle &
A5 ethylenediamine tetraacetic acid(EDTA) A8
el AQFTE A4S 1,300 X goll A 1587 A
gJalo] ANF 3 WA= (buffy coat) 500 u1Z A Al
d@ow SACE AT FEEN(10mM Tris—
Cl(tris (hydroxymethyl) aminomethane—Cl), pH 8.0,
20mM NaCl, 4mM dithio-threitol(DTT)) 800 12}
10% sodium dodecyl sulfate (SDS) 200 pl& 713+ %,
10~20%3 &3+t o3 37TCeolA 1023t vl (n-
cubation) 3FAT}, kst o] 20 p19] TulEs| g4
(proteinase) K £ (20mg/ml) S 7Fsto] 20%3 4
o] 56 CeIA 3023 RESAIZTE HEEAIZ] G-8s A
oA A8 F70] Sl e HoE &1 vhy, T
9] phenol : chloroform : isoamyl alcohol(25 : 24 :
1) £39s Arketa 5745 v & ZAAHA e
oA 1027 AT F7]8HSS ATk 41 &
NG A2oA] 5,000 X gz 1523F gAEE st &

Ho
rﬁ’L‘
N
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IS F718ES wEleh vhe, TS 500 1A
A QAR TR 27 4T BAFo] Q= 250 &
2] (1.25ml) 2] & (ethanol) & 2o} DNA7} 349S
RIS AZAA T AAT $ 1087 P
s, 70% oflg-s 1mlE 3718ke] 13,000rpm (revol-
ution per minute, EG3] W) 02 4T 1087 ¢
AR slo] Ad=lS wg) 1 Akl 10~20%7F A3
ozx oekES As] AABGITE L%l genomic
DNA®| TE 54 (10mM Tris—Cl, pH 8.0, 1mM
EDTA)S 100~200 z1 A7}3F t}2 DNA7|F E483] =
S WA aRFold 4T Halthl, 3E ==
DNAE “g5Fst 5 23] o] &35l

2) Glu158Lys ® Glu308Gly gol2| Ak

DNAE 225t Aty 22t 217 7i7iR1e] FMO3
FAAES dtrlelld] &3 ol Glul58Lys ¥ Glu-
308Glyell tisll AAstaict. #atell A 28] st genomic
DNAE o]&43}o] Feaidi--(polymerase chain
reaction : PCR) 2.2 53&3t 3 Agtars A2|sle] W

o -2 Al

(1) FgaaA0E

e g HE] 22)8k genomic DNA A shid 2
Mo FHEAAMNEE-E AP TS FHlsto] 2 Al The]
0.5 1g®) genomic DNA, 10XPCR €& (buffer) 5
1, 10mM deoxynucleotide triphosphate (ANTP) 4 pl,
Taq(Thermus aquaticus) T &4 1 unitS €11, Glu-
158Lys % Glu308Gly ¥ol& A3 $af 2 ol
o tigt A (sense) E <FEJAIA (antisense) A7) (pri-
mer, 22} 10pM, & DS 148 Z+ A|g3of go] &
P & Tt SRTE A7l F 50 w7t HA § o
SHELAMNET|Z SFTE SHEAAMNES
2 94Co)A 1%¥7F DNAE WA (denaturation) |71
4 25 94T 1 23] F&(annealing) &% 53C
1, DNA &4 (extension) &% 72T 3% & 303
W3 o m, wiA|ek 7] (cycle) o= #HE DNA 34

FE' flo e

AR 72°CE 10387 AAJslo] $dEe] 7He DNAS]
3’ —end%o] &3] AAAEE (fillingd = A=) 3}
Stk o] HFSES 0.8% -2 (agarose gel, SeaKem,
FMC Bio Products, Rockland, ME, USA) ol %17]¢]
& (electrophoresis) 319 T@aEAAHRS =S &
Q133

(2) Astas A

FEEAAANEE 02 FESH AES 3M sodium ace-
tate9} ofle-Eg o]gstol FAAX & 20 ple] T4t F
Fol o] Algkash whgel o] g3lGitE THEAES 2
N Aol 242t 10 A vro] 57 Alskase] vt
SE0E A3

@ Glul58Lys o]

FHardagse® FEH AHE(615bp) 10 plol
Hinf T AIREANNE-E ¢ (buffer H) 2 19} Hinf 1
A$t & 2 (TaKaRa Shuzo Company, Limited, Otsu,
Shiga, Japan) 1 unit 2 F 75 8 ulE A7 &
37°CeAA 3AIZFEE BESAIF T

@ Glu308Gly o]

FHEALAE O Z FEE AHE(408bp) 10 plol
Dra T Aasrnke-g 95 (buffer L) 2 p19 Dra
I Algta(TaKaRa Shuzo Company, Limited, Otsu,
Shiga, Japan) 1 unit @ ¥ 577 8 ulE H7ket &
37°CeA 3AIRFERE HEGAIZITE

(3) 54 H7)elE

H-S-o8S 2% 3 : 1 Nusieve GTG -5 (FMC Bio-
Products, Rockland, ME, USA) o4 #7058t 3 22
A Zrg7] (ultraviolet illuminator) “dolA Glul58Lys 2
Glu308Gly ®ol9] 552 Flsllt). Lys1h8 o]
HFAAE op7|sh= GAT2A FEddols AEs)
A&l A= 48] F}ELAANS TF 2HE(615bp) =
Hinf 1 ASTEAE Ashd, of¥d 1= (Glulb8 !
‘H) S 4702 AH S Z(217bp, 205bp, 127bp, 66bp)
ZEA9k Lys158 Wol7} 9low 66bpel w (band) 7}

Table 1. Sequence of primers used in polymerase chain reaction(PCR) of human FMO3 gene

Mutation Primers Location Nucleotide sequences
Glu158Lys 34208 (sense) —42~-23 5'-GCTAGCATAGAAAAGAGGGA-3'

(Exon 4-5) 3521 A(antisense) 12~ 32 5 ~CGAGAGTCACCCGAGTACCCG-3'
GIlu308Gly 3719S(sense) —19~-1 5'—=GTICTCTGTTTITCCATACAG-3’

(Exon 7) 3720A (antisense) 14~ 33 5'—=CTTCGCAATCCATGAGCCTC-3'
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7)ol s ol A vrEREA] gket 371€] HsH 0 = (283bp,
205bp, 127bp) 2=t} o]e} FAFHA, Gly308 WHol oj
HAAAE o8l A923G AEIHoE AE3] ¢
3 o= 79 Felg adAduke 5% A5 (408bp) S Dra
O Algtgs= Azlahd, o A= (Glu308 @ ‘D)
FEA Fa Aot Qe FHEAAANS A=
(Gly308 : ‘d")= 27l19] "o = (293bps} 115bp) &
2] 408bp2] w7t A7lolE Adelx] vFERFA] o= Z1o

2 FEAwold] $72 gelaiirk

4. HEEN

AR AN R FAIARI A
(correlation) < F]01=2] AAAIG(Pearson’s coeffic-
ent of correlation) & AFEsto] 78ISt | 241
1 77 AFEE (N—desmethylclozapine, clozapine N—
oxide) 8] w9t FAATT AL 12 A,
AT dYggo = wYs dFeol A 7o) A
I AT ddego s RAgst SR 9 1 o
AFEE (N—desmethylclozapine, clozapine N—oxide)
o] AEE AR 2] A

FEAW 9 O )= @t 3 =
et 2399 Aaltdy 34 5 FARE 2]
g AqFo] 7hePE 147elx, w2 dked 8
7 clozapine N—oxide/Z2A12 9] /feld E5% Hf
H]E&R1 S22 N-2lsbiFs&, FMO3 13449 Lys
158 tig-f-2xtel il 534 EAhh) ol AY ©)FH
gHH(Hh) 1 893} Glul58 oY thsl-f-ddxte] thal
FHAERHID 1 67l st SAIZR] A}o]E Mann—
Whitney U test® 778313111, FMO3 +%212] Gly308
iAol sl 53 EAHdD oA o 1FHEAHDA)
1 6%87 Glu308 oF8E chs-fdAtel oish 535t
(DD) ¢l 8%ef| thet FAIAQ! *Fe]%= Mann—Whitney

U test® 773131t

gk SRS Fofuty Sl AAEEY $ix) 34
W 5 FAA 2eE A Aol 7P 2178elA o
Q1 FMO3 -7l A &3t Mol Lys158%} Gly308
Holo] tfsl] FAAEE A8 W, & Ag-elA g
o3 Glu1583} ol Lys158 th-fxlxlell thst Wl
5 9 opAE Glu3083 Wold Gly308 thsd-f-A el
et WIS §5tel A4 AL 2109l mauE®
Lys1587} Gly308 tigl-f-34F RIES 9Ae] k= 4
g7 (Fisher’'s two—sided exact test) ©.Z H| w3}
F=g

EAA 2248 SPSS 12.0(SPSS Korea, Korea) 2}
SAS® 9.1(SAS Institute Inc., NC, USA) A~XESoE
AR,

2 b

1. gOiyel YA EY

2 9 I K=Y @t 3 =
ool 23] ARt Sake] A 17~48412 30.7
+9.3CF7+ FFHAP Aol L, wAke} o= 247 16
Wt 7ot (R 2). AlFS 51~90(69.0+112.Dkg
o), E=ZAR dY8=ke- 100~600(350.5+188.5)
mgO|3em, FAAFTT LUE%F(daily dose/body wei-
ght) 2 0.50~9.23(5.06+2.57) mg/kg/day©| AT}

2. BPYH 8T-2¥FE MU 2N

29 Y O gRrEEY 3w $EH &
23t 2399 FAEEE SAtelA T 43008 I &
221 9 O dREEEY sEARTE FREen, 25
A4, N—desmethylclozapine, clozapine N—oxide ]
L5 57 AT dYe7el HPFow 1
dStATHEEAR 7o) Al () =0.770, p<

Table 2. Clinical characteristics of 23 schizophrenic patients(16 males and 7 females) whose plasma concentrations
of clozapine and its metabolites attained the steady-state

Range
Mean SD* Lower Upper Median
Age (years) 30.7 9.3 17 48 28
Body weight (kg) 68.1 10.8 51 90 65
Daily dose (mg/day) 373.3 173.1 100 600 400
Daily dose/Body weight (mg/kg/day) 5.38 2.34 1.16 9.23 6.35

x : Standard deviation
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0.001 ; N—desmethylclozapine : »=0.738, p<0.001 ;
clozapine N—oxide : »=0.726, p<0.001). =gt @A
T dYggoE WAt FZ2H, N—desmethylclo-
zapine, clozapine N—oxide?] 8455 747} 221+
89, 257+110, 55+ 23nM/mg/kg/day =2, &5 “d'Hl
ue} folek xlolg HolA] gkgtom AFHE {2
e HolA| itk
% GEsel YEYE ST 4R
I K== @5t el
2ot 2399 FAREGY FAtelA —’F AE 437149
ZAU 3} N—desmethylclozapine 735 % (M) =
A3 S B30 (-=0.917, p<0.001), E=2AH3}
clozapine N—oxide (=0.789, p<0.001) %! N—desme-
thylclozapine¥} clozapine N—oxide (»=0.751, p<0.001)
T ot e yeRgleh 3t 24, N—des-

N ‘ﬂﬁ
S\

0.5 1.0 1 5

Plasma N-desme1hy|clozc1pine(nM)/cIozoplne(nM) ratios

=Ty

Number of subjects
N
L

Number of subjects

2

] | %

00 01 02 03 04 05 06 07 08
Plasma clozaine N-oxide (nM) /clozapine (nM) ratios

Fig 1. Distribution of steady-state plasma N-desmethyl-
clozapine/clozapine molar concentration ratios
(upper panel) and clozapine N-oxide/clozapine
molar concentration ratios (lower panel) showing
large interindividual variation of metabolism in
23 Korean schizophrenic patients whose plasma
concentrations of clozapine and its metabolites
attained the steady-state.

methylclozapine, clozapine N—oxide ZZ}9] 345 %
E AISE ddgFo R B3 Sow FEAI}
N—desmethylclozapine (=0.834, p<0.001), EZx14
3} clozapine N—oxide (»=0.373, p=0.014), N—des-
methylclozapine¥} clozapine N—oxide (»=0.302, p=
0.049) = BF SAHCZ fost s Bl

4, 2NN XA QINEES FPYE FFEEH| Bt
2 4 O dil=Ee PN s 23]
ol Z73t 572 g4, 3 N—desmethylclo-
zapine/clozapine #-&5%H](molar concentration ratio)
9] Al (overal) EFHAR= 0.220]9124 71AY] (int-
EEEARE Herst gk 0.1801%0 1, 8%
clozapine N—oxide/Z2AF Z55H]2] AA B}
0.15°13 04 A EFAAE F#3E 42 0.09
Zokty, A H s AHEsle] S ke
AQANE BAlEollA o] ‘j] &5 7N ®lol= A
A Wolmet o AA WA lelA vlad dAst
A GRIsto], o] vlgES /A W &4 24
EE o]&3 § S AALIIT
FEAW 9 I K=Y @t 3 =
ot 2399 g el 84 N-desmethyl-
clozapine/Z 248 2] E§EH|= 0.66~2.03(1.19=+
0.30) 2 3.1u2] 7z 2ol Yeldlon, 84 clo-
zapine N—oxide/ZFZAH9] 550 0.08~0.70(0.28
+0.15) 0% 8.881¢] ATt ApolE YRt IHE 1).

raindividual)

rlr Rl

)

o
T

T %

5. FMO3 STENE HM

FEA 9 O dpEEY] @ EEE 543 349
o] Aty 2 7 e EElsh] s Ao
7VFe i 2170l AAsE FMO3 #-7304F d<=(exon) 4
9] Hinf 1591 EA8= ob83 (Glulss, ‘H) 2 W
°]g (Lysl58, ‘h') tid-dAkel & 79] Dra 1T -9
off EAsh= ok (Glu308, ‘D) % Wol¥ (Gly158,
‘d') oAl gk AiARIS] FMO3 AR ]

Table 3. FMO3 variant allele frequencies and their distributions in the FMO3 gene of 21 Korean schiohrenic patients

G472A(Hinf 1)

A923G (Dra Il

Genotypes HH Hh hh Total DD Dd dd Total
Number of subjects 10 7 4 21 12 8 1 21
(%) 47.6 33.3 19.1 100 57.1 38.1 4.8 100

H: Glu158, h: Lys158, D : Glu308, d : Gly308
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Table 4. In vivo human clozapine N-oxidation capacity (plasma molar concentration ratios of clozapine N-oxide/
clozapine) related to FMO3 genotype patterns in 14 Korean schizo-phrenic patients

HHDD (n=6) HhDd (n=4) hhDD (n=2) hhDd(n=1)  hhdd(n=1)
Range 0.12-0.68 0.13-0.31 0.24-0.25
Median 0.30 0.21 0.25
Mean+SD* 0.39£0.23 0.21+0.08 0.25+0.01 0.26 0.26

H: Glul158,h : Lys158, D : Glu308, d : Gly308
* . Standard deviation

0.8 0.8
~ ~
s o074, s 074 4
< ., a < ., a
29 06+ 298 06+
2% 2%
ZI% 0.5+ ZI% 0.5
%g 0.4+ %g 0.4
Qa8 St
$8 03] T ¥ 58 037 & v
50 A Vvvg 50 DA Vg
£ 024 v £ 024 v
2 A v 2 A
014 A
00— 00—
HH Hhorhh DD Ddordd
(n=6) (n=8) (n=8) (n=6)

Fig. 2. Plasma molar concentration ratios of clozapine
N-oxide/clozapine in 8 Korena schizophrenic pati-
ents with homozygous FMO3/Lys158 variant alleles
(*hh’) or heterozygous FMO3/Lys158 variant alle-
les(‘Hh') were not different from those in 6 Ko-
rena schizophrenic patients with wild-type FMO3/
Glu158 alleles (‘HH") ((A), MannWhitney U test, p=
0.121), and the ratios in 6 Korena schizophrenic
patients with homozygous FMO3/Gly308 variant
alleles(‘dd") or heterozygous FMO3/Gly308 vari-
ant alleles(‘Dd") were not different from those in
8 Korean schizophrenic patients with wild-type
FMO3/GIlu308 dlleles (‘DD') ((B), Mann-Whitney U
test, p=0.301). Horizontal bars denote median
values.
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