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The Metabolism, Toxicity and Pharmacological Studies of Benzbromarone (Urinorm®)

Chiyoko Kunishima®, Ikuo Inoue®, Toshihiro Oikawa® Shigehiro Katayama® (*Pharmacovigilance Department of
Torii Pharmaceutical Co., Ltd, 3-4-1, Nihonbashihoncho, Chuo-ku, Tokyo 103-8439, Japan and "Fourth Department
of Internal Medicine, Medical School, Moroyama, Iruma-gun, Saitama 350-0495, Japan)

Sporadic reports of mild hepatic dysfunction as an adverse reaction of Benzbromarone have appeared in recent
years, and in some cases, fulminant hepatitis has developed. We first investigated metabolites of Benzbromarone,
using LC/MS, and identified the metabolites of Benzbromarone in vitro. Results showed that human liver S9
metabolites of Benzbromarone consist of two hydroxy bodies, two monohydroxy bodies and five 1-ketone bodies;
previous reports (except that debromination products were not detected) suggest that Benzarone (possibly related
to hepatotoxicity) is not formed in humans. We also identified CYP molecular species related to the metabolism
of Benzbromarone, by use of a human P450-expressing microsome system. We found that Benzbromarone
is metabolized by CYP2C9*1 and 2C9*2, and the main metabolite is 6-hydroxylbenzbromarone. A study of the
inhibitory action of Benzbromarone on human P450 molecular species showed that Benzbromarone has especially
potent inhibitory action on CYP2C8/9. Therefore, it was clear that Benzbromarone is metabolized by CYP2C9 and
inhibits CYP2C8 and CYP2C9. Deaths caused by fulminant hepatitis in patients given the antidiabetic troglitazone
(Noscal), a peroxisome proliferator-activated receptor (PPAR)- y agonist, have recently been reported. It has also
been reported that the mechanism of onset is by the induction of hepatocellular apoptosis by excessive increase
of PPAR- y activity. Because Benzbromarone has long been considered to be a peroxisome proliferating agent,
we studied the action of Benzbromarone on PPAR- a and PPAR- y . The results indicated that Benzbromarone is a
ligand of PPAR- ¢ . Our results suggest that the hepatic dysfunction associated with Benzbromarone is not caused
by apoptosis.

Keywords: Benzbromarone, PPAR, CYP
J Saitama Med School 2003,30:187-194
(Received August 8, 2003)

T3 50EED 5N TWS. Benzbromarone i3

" benzofran A& (A T, 19724 D Broekhuysen 5 D kU

[l

Benzbromarone (Urinorm®) (&Jf JEiGiEH & LT 20
FELLRICO TR BRI EN TV BHELTH
%. TORBETIEHDRA = XLIZDOWTIE, IR
BICBT B IREELOIS E VWb TEBD, EF,
PRANE LR ICRITES % b5 > AKR—%— URAT1 D
PREGEL D SARHEIC X B T LALLM TN, —
)3T, Benzbromarone ODEHICE L TIFWEZHS
MTENTVEL.

3T 4E, Benzbromarone I K A EIfEH & LT, B
R R RERRE E O WM E DB SN, BUEHRAR

D) RS M S PSR IGT 2) B KRR SN R A
CFRK 15 48 8 H 8 HAZ{H)

Fv7 1 F X)L Benzbromarone % I 7= ACE#IIFZE T,
Benzbromarone (& If Tt/ N1& 7 > (b & 71 Benzarone
& Bromobenzarone ICfU#H & N3 LG STV 722.
Benzarone (35D CARIMEIRASIEDIRRERK L U TIA
HEHENTWEED, HEGMHESE 2GSRI TEL
THGEDHIEENTWVABY. —J, 1980FERBEN S,
HEFA OHEHRIT £ Benzbromarone O FACHE i
71 LMATdH % Benzarone 35 X U Bromobenzarone T
37 < & RaF Kk TH % 1-hydroxylbenzbromarone
% % 1 1d 6-hydroxylbenzbromarone T & % & R 5 &
N7=*". Benzbromarone X#HICEId 3 N5 DA
&, invitroidBR CIE R 2 Ak STz, 22
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TH 43 F 3, Benzbromarone DX FEY) % Liquid
chromatography mass spectrometry (LC/MS) I & -
T X, Benzbromarone O {X#f £ )1 D W\ T f#EH
TH L. —T, wlt, BERWIGHEETH
% peroxisome proliferator-activated receptor (PPAR)
yOT7AZAMTHR a7V R (/) Ah—
V) &, ERMEHBGE, BN TERN 3 FE/-TH
110 NDBFICHHERERENRIEL, 55 9 ADE
JERFRIC K DB Lz E OGN E N, FEEARIH
Benzbromarone IC X % IFHERERE & FHMLIL TV 5.
gy 2 5K B EIERFRORIERF & L
T, 7% PPAR y OEME I UHEIC X 2 FHI D 7 R
F— ADFEKRE DOMEEDH O, HH, HFIPEREE
DORIEHF L UTHMIEDO 7 R h—Y A8 EHI N
TETV5 7. Fhifkkld, PPAROE S —DDY T
2ATTH%PPAR a D7 I=A T, PimlRimiEsE
Thd7147F7— b REAE X, PPAR aZN LT
TRR =V ZAOMEEEFICESTET e 2MELT
W39 F 7, Benzbromarone (E peroxisome H 4 7]
THHT ELLETHSRBENTVS?Y. Y EEEE
9% &, Benzbromarone I & % T HEHE R & DR IC
PPAR DRI GMVREENS.

—RIIC, Y EEOREMRT L LTI, 7t
F7 27 xR bRZFEICRE T NS hE e RE
FH, HHIVE, FHDNETFEALAG L TREEE
557 LIVF—MEFEELS XU CGHMRTH S F
k71— P450 (CYP) D7 FHEDMEIEHZ R
K9 YRR IC KD EERENDS. BT
&, malr, CYP LB ¥, K PPAR & DD DB
JERICHEHZI N, TEIERCYPICEHDSEREDE
HAEBHOMEHN 7 UTEHT 2 L OmEE 55",

Z T, AW i, Benzbromarone DX
I DB CYP FRICOWVWTEHLNICL,
Benzbromarone I X % HFFEERIEDERFN EDCYP
WK BHEYRBAEFICE 22D EDZIHRE LTz,
& 51T, Benzbromarone ®PPAR a 35 & F PPAR
y i d BV FEAEZIHSEMNMCT ST & T,
Benzbromarone DRHICEHD % CYP 70 FHEICE D K
S1C PPAR a B3X U PPAR y HEHE T S MICDOWVT
BT 5.

RERMHF

Benzbromarone O in vitro 1% #f 7k B& < (& i H] 10
HlEzEbETHBB L FPASO R ERI 7 1
V' — L (GENTESTH) BL T riFI 7Y —

I (GENTEST#) B X ¢, "“C-Benzbromarone,
6-Hydroxybenzbromarone (55 —{b 2% 3 ik X & 41),

Benzbromarone (S /EHE Mk X2t Z6H L
7z (Fig.1). P4507) 7 REIC R T 2 PHEEH i

T O % 4 1 fi CYP1A, CYP2C8/9, CYP2C19,

CYP2D6, CYP2E1, CYP3A4, CYP4Al1llZH3 %15
1t R W& L& F 1 F N, a-Naphthoflavone (SIGMA),
Sulfaphenazole (SIGMA), Tranylcypromine (SIGMA),
Quinidine (SIGMA), Diethyldithiocarbamate (SIGMA),
Ketoconazole (ICN), anti-rat CYP4Al serum 7%, &
TV EE 1 F 1 F 1 Ethoxyresorufin, Tolbutamide,
S-(+)-Mephenytoin, (#)-Bufuralol, Chlorzoxazone,
Testosterone, “C-Lauric acid Z{#if U7z, @dikik >
o< k27 <7 ¢ —HPLC) I X % “CBenzbromarone
DOFIE R K CHEY ORHIE, LC10Avp (S ERT)
W, ETREIE FLO-ONE/525TR (V8w A—R) C
fHi U7z, LC/MS TOREYIDOfiEEEIciE, TSQ-7000
(=7 T AR BXU2690(7 +—%2—2) BRIV

PPAR o 5 X U y X9 % i AL RE D i E T,
NIH3T3Mifed (BE K, WIFv F&Z AT IV
V75— (XA ray) BEHL, VYT
Z—BiEEOMIE X CT-9000D (X4 7Y traY) 7%
FHW 72, %% 3K %) 13 Benzbromarone, Troglitazone,
Fenofibric acid, Clofibric acid 7 f#i Fj§ L 7z. PPAR a
BXUyDENNTLN)ICHT ZMEClde M
293T #ifd, 41 PPAR o, PPAR y Jifk (Santa Cruz),
PLo B FHOCEERS 1A (The Binding Site) 7 {8 L 7z.
fEthid D-MEM 1 10% FBS, X=> V>, AL 7k
RAT U EMATE D2 L.

SER A E
1. Benzbromarone O in vitro {CEE{ER
1-1. KEHY OMEEHEE

"“C-Benzbromarones X U'Benzbromarone’ 1:3
(w/W)ICIEAB L, v bAFS9(GENTEST) 1 mg
protein/mL % F U C, 0.1 MV > g #% @ik (pH 7.4),
NADPH 4 i % #fi i 22 (13 mM B-NADP', 33 mM
glucose-6-phosphate, 10 U/mL glucose-6-phosphate
dehydrogenase, 33 mM MgCl,) f#{f RIZCTA v Fa
RX—hr L% AVFaxX—=1+1%, i{F %ZBond Elut
C18 (Varian SPP) IC 7 7'J 1 L, 1%WE#E CUEH L
Tetg, A&/ —)VCrat Uz, IR Z k) =9z 1E L
fzt%, NUTZIVA Tl A%/ —)V(1:1,v/v) I
B L, sk 757 — (HPLC) I C
“C-Benzbromarone O #liE 35 & O HYI & B Uz,
Y OREZRIZLC/MSIC TLLUROZAFCHlE L.

HPLC &4 : (47#7 715 s © Capcell pak C,s UCI20
2.0 mm L.D.x150 mm L (Shiseido)), #@EtH (5 mM #E
7 E=UL, 72 =RV, MS M4 HEE—
R (APCI(-)), N—/8F A H— (300°C), A+ v
oYU — (170°C), R)IVF T T 14— (1400 V), >—
HA N2, 70psi), A7 5V —H A (N2, 5unit), Hl
TERER (5~50 77).
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Fig. 1. Chemical structure of *C-benzbromarone and its related compounds.

1-2. bt b P450 7y FREOHEE R ER

“C-Benzbromarone (A 5 BXT 50 M) &
bk P4S0 FEBIR S 7y — L (V) 2 SHEBRER A A
% : CYP1A2, 2C9*1 (Wild), 2C9*2 (Arg—Cys),
2C19, 2D6*1 (Wild), 2E1, 3A4, 4A11) X T 0.1M 1
> iEtRE R (pH7.4), NADPH LR A% (13 mM
B-NADP*, 33 mM glucose-6-phosphate, 10 U/mL
glucose-6-phosphate dehydrogenase, 33 mM MgCl,)
FAETRICT, 37TCTA YFaX—b Uiz FrEkEHE
AVFaN—bE, 1M 7T VBERERE RV TRIG
ZiE 1k L, iXFl % Bond Elut C18 (Varian SPP) IZ 77
TIA4L, 1 %R TR L%, A2/ —)VTiAH
Uiz, A& —)VISHRE X CFERE sk sk s >
FL—arvhoraz—r2HOTHEREP S X T
HRP O RGRERZIE Lz, 5O DA X/ —)VIEH
% W E Wz [E %, HPLC-RAD 70 #i&{r->7z. I~ b
O—)LE LTV L7z RIFR 7Y —LER
MU 72kl 72 RIRRIC R E L 7z,

1-3. & b P450 79 FREIC 09 % BEPH EEH]

Benzbromarone (GFEJEE 1,10 BX T 100 M) H
ZVEEENREEEZE FIFR 7Y - LB XT0.1
M U Vg (pH 7.4), ET7)IVEE L 37°CTT L
A ¥ F 2 X— k%, NADPH ERR#MHFE (13 mM
B-NADP ", 33 mM glucose-6-phosphate, 10 U/mL
glucose-6-phosphate dehydrogenase, 33 mM MgCl,)
FAE RIS T, 37CTA Y F aX— bk L. FrEkEE
A VFaX—=rg, IM I VERERE VTG
ZEIEL, #ET7IVEENAHY Z HPLC & % Wi
LC/MSICTCERL]. o> bru—)Le LT, 100°C
T 10 RNV Lz e MIFR 7Y — L EH
L 7z i ¥l 35 & U Benzbromarone JF 700D it kL % [H]
BRICHEAE LTz,

2. PPAR o BX U y ITH3 B 1EH OMET
2—-1. YEMEALRRIC RS 2 Mt

NIH3T3 fl g &2 7 = )V I & &, 20 B [ 1
Lt 72 —38B 75 X3 F (PM-hPPAR a & % \»
EpM-hPPAR y ) B X UL R—%—TF XA IR
(pG5tkLuc3) Z#VUKRT7 =7 v 7 2 Vik#k (GibcoBRL)
EHONTHRIC NS VAT 7var iz &, L
YR —IERBIE L LT, LY T2 —EBarEa%
BV Z— L R—2—TF5AIRE TR
Ty ay UMz, FI VAT 73
> 6 IFIR I W) (R A% 0 — 100 M) Z ¥/ L
TR AL, 2 HERS % U7e. #ilaZz PBS Tyt
%, WL, W7 o o—EiEzllE L (Fig. 2).
R 1E DMSO ICTAfR L, E5HIC BRI 0.1% &
BAHXSICHMmUTE.

’ ligand

luciferin
+
ATP

luminescence.

Fig. 2. The cells were transfected with receptor plasmid for
the chimera of PPARvy or PPAR « ligand binding domain
and the GAL4 DNA-binding domain, together with a receptor
plasmid containing a GAI4 responsive promoter driving the
expression of luciferase. After 6 hr, the cells were given the
test compounds and were cultured for an additional 2 days.
After the cells were lysed, luciferase activity was determined.

NIH3T3 cell
uciferase
PPAR ) protein
binding region T

promoter| luciferase cDNA |

GAL4
binding region
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2-2. ZUINTFEHLN)UTHT B MiEt

293T #HfE D 5 H1C Benzbromarone (LT 0,
10 pM) Zishn L 24 BeflisE U7z, Moz ya ek (10
mM sodium phosphate, 150 mM NacCl, 0.5% sodium
deoxycholate, 0.1% SDS, 100 ug/mL PMSF, 30 pg/mL
aprotinin, 1 mM sodium orthovanadate) I CTiAf# L,
O, O REZHME LEANEZITo 2. SEH
w7 PBS Tili#£1%, SDS-polyacrylamide gel TEE4%Vk
L, = hobo—XWICHEE Uz, %z 41 PPAR-
aBXUyhilkE I FaX—FLTIE, Bz
s L, peroxidase fEEEHL Y Y F RFUAIC T A >~
Fa—hL, ZOFNMEZFML .

mOR

1-1. B OREEHEE (Fig. 3-1, 2, Fig. 4)

Benzbromarone3s X U 5 C & % Benzarone,
Bromobenzarone, 6-Hydroxybenzbromarone?®HPLC

Benzarone

UV240

33.85-

6-Hydroxybenzbromarone

FIS TR,

TuT 7 ANV EEER L. FOME, RFFRERI 15
/71 Benzarone, #2077 1 6-Hydroxybenzbromarone,
#1723/ ICBromobenzarone, 3 X U307
\CBenzbromaroneM il & 5 N7z (Fig. 3-1).
“C-Benzbromarone’ 1 pg/mLi & ¢, b k JFS9&
AV F 2= 3 Lkl OHPLCRAD ) #t &
frofe. ZTORR, REFERR107, 1277, 1777, 20
53, 21 BRU 31HEICE 6 IO E— 7 H3ED 5
Niz. 2053 H2007BX U3 NEOE—71X,
im6-Hydroxybenzbromarone 35 & U'Benzbromarone
AR S —# LU 7=, — /4, Benzaroneds & Uf
BromobenzaroneD R IC I E— 7 1338 5
Nxh -7z (Fig. 3-2). X<, “CBenzbromarone’1
ng/mLIEET, L RS9 A VFaX—y g v L
FURLOLC/MSHIE 21T o T2 4658, ZoMS7a~x 7
Z I EMSA X7 kU H Sdihydroxybenzbromarone,
6’-hydroxylbenzbromarone, 1-hydroxylbenzbromarone,
1’-ketobenzbromarone & #t & & 11 % X ¥ HY kx HY
ni (Fig.4). —Fh, MS7uaux k75 Lh 5,

Bromobenzarone
Benzbromarone

min

Fig. 3-1. HPLC profile of synthetic metabolites.
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Fig. 3-2. Radio-HPLC profile of incubation mixture of *C-benzbromarone with human liver S9.
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Fig. 4. APCI(—) LC/MS chromatograms of incubation mixture of *C-benzbromarone with human liver S9. A: Benzarone, B:
Bromobenzarone, C: Benzbromarone, D: 1’-Ketobenzbromarone, E: 1-Hydroxybenzbromarone and 6-Hydroxybenzbromarone,

F: Dihydroxybenzbromarone.

Benzaroneis & (*Bromobenzarone DRI ¥ — &
FiRHosNnmh -z,

1-2. & FP4507 FREOHEEASR (Fig. 5)

“C-Benzbromarone (& #& 4 & 5uM) % b b
P450 ¥ % I 7 1 V' — L (CYP1A2, 2C9*1, 2C9*2,
2C19, 2D6*1, 2E1, 3A4, 4A11) H1C 60 731 >/ F 2 X—
I U, Benzbromarone @ X #f IC B 5 9~ % P450 43
FTHEOHTE ZIiT> 2. T O R, CYPIA2, 2C9*1,
2C9*2, 2C19, 2D6*1, 2E1, 3A4 35 X U 4A11 D& 7+
ffi T 0 "“C-Benzbromarone O #| & 13 7 N Z N 85.0,
16.0, 72.1, 84.3, 84.8, 83.9, 85.7 B X U 814% TH b,
CYP2C9*1 3K U 2C9*2 Ic K B RE@HRB BN, F
7z, CYP2C9*1 KT 2C9*2 Ic k% E75REme L
T 6-Hydroxybenzbromarone Di8& 51, ZDEIEIX
60.6 BXU 114% TH - 1=, OBV DOERRIZIZ
EAERBDENIEho T

1-3. & FP450 7 7RI 9 2 BEEHEEH (Fig. 6)

vt MFI 7Y —LzHW, %t FP450 571
(CYP1A, CYP2C8/9, CYP2C19, CYP2D6, CYP2E1,
CYP3A4, CYP4A1l1l) %9 % Benzbromarone®PHE
ERIC DWW THET LTz, Z D4R, Benzbromarone
DIEEZ1, 108 K T 100 pM & L 72 R DCYPIAD &
TV EE © H % Ethoxyresorufinft #f 1 % 3 % [H %
RIZZNTN624, 848B X U124% TH > 7z, [H

[] Benzbromarone
Ed  Benzarone

[ ] Debromobenzbromarone T
6-Hydroxybenzbromarone

100

% of peak on radiochromatogram

Fig. 5. Composition of Benzbromarone and its
metabolites in incubation mixture of *C-Benzbromarone
with cDNA-expressed human P450 enzymes prepared
from B-lymphoblastoid cell lines (initial concentration of
1“C-Benzbromarone; 5 pM).

k12, CYP2C8/90 & 7 ) £ 8 T & % Tolbutamide
R X9 % B #HFRI1EZ N 7 N6ds5, 8621 K U
100% CTH b, CYP2CI9DE F IV EHE TH 35S
(+)-MephenytoinfXF#HHT X 9 2 BHEHEHRITZ N ZF 114,
948 X U760% TH > 1=. F1z, CYP2D6D E T )L
HETH % (+)-BufuralofR#HT 09" 2 FLERIT Z N
Z1005, 208X T121%TH O, CYP2ZE1DET)VHE
'E & % ChlorzoxazonefU#HC 9" 2 fHEHRIX1.7, 0.6
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BXU280%THH, CYPSAMMDETIVEHETH %
TestosteronefCi# I it 9 2 BHEHRIZZNZ10.4, 584
BLUIB2% TH > 7. & 5ICCYPLALIDE T )L
B T % "C-Lauric acidX # I W 9 2 [HERITZ N
ZFN258, 232BK0U29.1%TH -7, LLEDOHE RN
5, BenzbromaronelZCYP2C8/9, CYP2C19HB Xk T
CYP3A4cxf LBHEMERM Z 7~ L, CYP1A, CYP2D6,
CYP2E1, CYP4A1LCH U CTIEBHEEAZIZ E A IR
Tlaho iz,

2—1. PPARa & U y OFFIELREIC K9 B 15T (Fig. 7)

Benzbromarone @ PPAR a 53X U y Icx{d % U 4
Y REIMZ L R—2—T =27 vl A O TR
Lz, ZOfE%, Benzbromarone (& PPARa I % L,
100 uM T Clofibric acid & (ZIX[FFEE DIEMELEEZ R
L7. PPARy IR LT%E, 100 uM TiHE{bAER R L
7z, troglitazone ICEEHE L, 59W\WEDTH - /.

2-2. PPARa BXT y DX INTRHELN)UICHT %
Fist (Fig. 8)

Benzbromarone @ PPAR a 38X Uy D& 787 5§
HL )W % 1EH % Western blot 7 U THES
Lz, ZO%E%, Benzbromarone |&, 10 pM T PPAR
a DR IS REIL )V ORZ R L. PPAR y I
SLUTE, 10pM TX R FBILN)V Oz~ L
7273, PPAR o LT 2 L0 EDTH -T2, Fiz,
Benzbromarone ZsAINIC K % Ml O HEINIZEESD 51
Thholz.

z 8

Benzbromarone (Urinorm®) (3JifMia#es & L T20
FELLRICDIE DA ZRIEHEIN T2 A TH S
W, EE, BWERHE LT, MHERERRENRENE NS
K 917> T &7z, BenzbromaroneldZ DHEY)H
K USBER OB DN E 2522 E N TV
W ENEE, WA IIIESE & DR ZfRIHT 572
SR I X OS2 S B MG 21 1o 7z,

EL2i3%E39, v FAFS9% H W TLC/MSIC & b
Benzbromarone DG EY OMEE 2 [FE LTz, Z DS
H, Benzbromarone®t MAFS9{EHYI & LT, 2D
t FaFik, 20T/ Rafxok, -7 kofk
DOSHENHEE SNz, Ve RaF ROk ENEIC
DNTIE, ZOMSARY MUInG, BikA A+ 2GR
HHENT, XVTTUVROKBIEHNEZ SN, %
Tz, 2O /b RaF Ao b, UEDIFENG6
b Fod ok & RERFE B K UTMS AT ]\/W)‘*lﬁ
L, AREBKkAA RSN XDk RO
FIURTHBEEZONZ. B, E/ e RaFy
HEO -2 muDGEHYMNERD SN, Ik FadF Ik
MWESIKBEEINL-T R THD EfEZ L. C

100 ~

% of inhibition

O Benzbromarone 1uM
O Benzbromarone 10 uM
E Benzbromarone 100 uM
W Positive control

100 L

CYPIA CYP268/9  CYP2C19  CYPZDE  CYP2E1  CYP3A4  CYPAAT

Fig. 6. Inhibition of each P450 model substrate metabolism
in human liver microsomes treated with Benzbromarone and
each positive control. Concentration of positive control: «
-Naphthoflavone (1 pM), CYP2C8/9: Sulfaphenazole(3 uM),
CYP2C.

PPAR a
35—
L - | —o—Benzbromarone E
L —a—Troglitazone

95 [ —f1—Fenofibric acid ]
> [ —m—Clofibric acid
= ]
© 7
©
e} ]
o) ]
w .

0 g Lo Lo Lol Lol Luul L 1T 1 \\I\H%
101 109 108 107 106 108 10

Concentration (M)

PPAR v

20 ——rrm T

L L R

L | —o—Benzbromarone i
—@—Troglitazone

—11—Fenofibric acid 4
—m—Clofibric acid -

Fold activity

107 10 1078 107 1076 107 107

Concentration (M)

Fig. 7. PPAR o and PPAR vy reporter gene assay of test
drugs.(Mean=S.D., N=3)
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(A)

> &

O0xM

(B)

Benzbromarone 10 M

Fig. 8. The expression levels of (A) PPAR « protein and
(B) PPARy protein by Western blot analysis in nuclear
extracts of human kidney 293T cells treated with or without
Benzbromarone for 24 hr.

NZE T, BenzbromaroneDXNFEYIE LT, Mo wal
& T % % Benzaroned3 X U'Bromobenzarone/ i 5 &
NTH Y, Benzbromaronell X % [T fs EFE D K&
R FEY) T & % Benzaronell £2 K9 % Al GEE N B % &
EZLNTWez, L LEND, SO L OIS
R XD, Benzbromarone®D R FEY) & L CBenzarone
¥ & UBromobenzaroneld fi i E Nz h o 7z, %7z,
RTINS I3 in vivordR T, Z DI
h 3 & U JR H1ic Benzarone3s & U'Bromobenzaroneld
TN G- & 2R L T b BIERRET),
TN5DT &H 5, Benzbromaroneld X % HFEE5EH
BFr i3 Benzaronell #L[A G % & DT RWT EDHHS
Motz

RCE FPASOFRH ZI 7Yy —LZz2zHNT
Benzbromarone O i ic B 2CYP v f 7 ] iE
Liz. ZDO5E5%, Benzbromarone (& CYP2C9*1 35 &
G209 2 ic K0 fEEN, 2oEAHE LTE
6-Hydroxybenzbromarone M i8& 5 7z (Fig. 5). %
7z, & FP450 % FHEIC 9 % Benzbromarone M [H
EVERIC DWW THRT L 72455, Benzbromarone [$4F1C
CYP2C8/9 Ic ¥ L TV HEEH Z/~r L, CYP2C19
WU TCEEEEMZRLU (Fig.6). 2O &b
5, Benzbromarone (& CYP2CEE T H % CYP2C9 I
K0T, CYP2CS, CYP2CY9, CYP2C19 BLTF
CYP3A4 Z[HET B EAHENEE ST, F Y
O — AL P450FHELFEYRHBERTH D, YEOM
Ak 7238 U T OARNANOHEM 22 5 7% 82 > T
W5. CYPidt FOIEYMEHICEED S E DT T 20
L LD FREOFAENHIONTWAD, D55
CYP2C19, CYP2D6 &5 X U CYP2CY I IZEInNZ R
(single nucleotide polymorphorism ; SNP) WMF(£ L, T
NSO FFOIEENE & A 750 poor metabolizer,
H %WV LTV % intermediate metabolizer 73 7%

T %", N5 DOBLZH TIEARDOBEEEIEH IR
L0 A LD T % T & TP450IC K B iR mfR
WX S, HH - BERHD 2 0IFEOETE
REDHENEND LD, EETEMEAEAD
P450% %1% DNAZWIC L DN, 7—F— A A R
HI7 A DRI K 2 IREIRIRMATRETH D, H DR
BWTHBEEZSHNTWVS. Benzbromarone D1
¥ X U Benzbromarone IZ X O [H#E T 5 CYP2C9 1%
t FFIC BT BHEP450D820% &2 i, Tz =k
A4, MVTZIR, 7770 VEORBHIEL
WEZEELTWS., ZOZRE L TIE 2C9*2, 2C9*3
D2FEOLAPANSENTVSH, HANTHEE
NIZTIZ 2C*3 DA TH D ZDHEIF 21%TH S
M, FEAEN*T (Wild) &EDONTaESIK (*1/%3)
Thh, BERNICHEE NS KREXALT (*3/*3) &
0.0441% L HEEE N5 . BIRREETIE, T D CYP2CY
@ SNP & Benzbromarone O 1X #f 35 & O Jif s 2 1 %
T BB DV TAENAEKHAEIXIT> TRy
7Y, Benzbromarone DX BIH 2CYP -FEDIF
X CYP2CO DA TH oz b\ H SROFERZE X %
L, CYP2C9 @ poor metabolizer 35 & U intermediate
metabolizer | 331> T Benzbromarone fX#HC 752 AL 5
DFENGN, BIEHD 2 WVIEENORILFREIT %
RAIREMEDMIERR S N,

4 1x & 51, Benzbromarone (& peroxisome
BSERITH B T ENRBENTWAS T ICiER LY,
BenzbromaroneDPPARY 7' %X A FIcxfd % 4~ R
B GEMEILEE) ICDWTHEI LTz, DR,
Benzbromarone (& PPAR o IC%f L, 100 pM Ci&E AL AE
%R U7, $H5, Benzbromaroneld, 10 tM TPPAR ¢
DR INTFHELN )LD E /R LTz (Fig. 8). —77,
PPARy ICH L TE, DI oiEMbREZRLT:
7, troglitazonel FLHZ L, 55\ & D TH - 7z (Fig. 7).
TINS5 DFEED S, BenzbromaroneldPPARa DOV #
VRTHBZ LRI N,

i r, CYPZ FHODCYP2CHE D — D Th 5
CYP2C19D Ffid T mE—%—IZ, PPARDVEST %
PPAR response element (PPRE) D E{ED R TN T
3", PPREICIZ, PPAR a 35X UPPARy A% & & ICHE
BT B ELHhAMEINTWV S, Benzbromarone®
PPARY 7 2 A 1Tk %V 4> RERIME GEMEEEE
DENA, CYP) 7H, FHC, CYP2CEENDREE
HOE RS LIEEZENS.

S, EHEHREEORIEKF & U THM
FEOT7 R =Y AN RBEIN TS EIcHEH
L ", BenzbromaroneDRFHlifIcxtd 2 &R T v b
BLUE FOIEFEEZ Y, CYPHFiE, %R,
CYP2CRENDEERFA LD LI KD, EDXSILT
RE—=YZXZHIHTZ2ONPHSNICTETFEELT
W5,



194 g TR,

=

2

Benzbromarone (X CYP2C9 I & > T 6-Hydroxy-
benzbromaronen IC X E N5 T & MR I N £
7z Benzbromarone (& PPAR a DV > RTH 3T &
MREEEINT.

Mz ABICHicD, TIREERBBED XLk
R ERRAAEAC A, MH - —BIRICHR#N T
LEJ. e, AWIRICHNTAE X LB UANRE
1Rk E D7 IR FIIEH N2 U X T
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