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1. § E-

[MC]Uric acid (1.85-2.22 GBq/mmol) I& American
Radiolabeled Chemicals,Inc. (St. Louis, MO) X D A
L7z X #ERA O iodipamide, sodium diatrizoate (X
D2ELZTOMORBIIVIITVRY v FVy8y
(RE) LEBALZ.

2. HHpaiEE

SEOBRFICH LI MVRB NS YV AE— % —
hURATIZEFHE v 5 R B 3 B M s HEK293
(HEK-URATD) #Mfuix, BEMOBOBLEINTVEY,
HEK-URATI1 #if2ix 37°C ® 5% CO, BET T, 10%
FBS, 500 zg/ml geneticin % &1 DMEM %% FivC
BEFITo 7 MEIZ0.05% trypsin-EDTA i (137 mM
NaCl, 5.4mM KCl, 5.5mM glucose, 4mM NaHCO,,
0.5mM EDTA, 5mM HEPES, pH 7.2) TR 1TV,
WA 1525 25 REHEH L7
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2 URATI1 A RBREREICN T 2 EXH O HERE
HEK-URATI#ifa % RIZERRE (10gM) 2 &K Cl™
-free HBSS &1k |2 iodipamide (A) %\ L diatrizoate (B)
(0.1, 1, 10, 100, 1000 uM) %iFEIIL7z#%, HEK-URATI #f
HAZ 2 04 v F axX— b EfTo72 (B3 £SD.: n=4).

o
.A

3. RERENXEMOAIE

MAHE2HHEH, BERAH 105 81237C DK CL™
-Hank’s Balanced Salt Solution (Cl -free HBSS) &
(125mM Na-gluconate, 5.6 mM glucose, 4.8 mM KC],
1.2mM MgSO, - 7H,0, 1.2mM KH,PO,, 1.3mM CaCl,,
25mM HEPES) 28 L, RIZE#RREEOHMZEGEEOHE
AiTo 7 RIEHRE 10uM) %2 & L & Cl -free
HBSS &M ICERH] (lodipamide 72V L diatrizoate 0.1,
1, 10, 100, 1000 uM) Z @I L7=#%, HEK-URATI #
JEOREEEFICEML, 2084 Y Fax— 12170,
ZOMBABGALBZBEY ¥ FL—Ya vy vy —
WZTHIE L 72,

¥, iodipamide I & % URATI A SRERHI%X~DFH
EEHOX A7 1 7 AEHTOBRIZIE, iodipamide 50 uM
ODFEMIZEL BB ETo /2. REEA10, 20, 40, 60,
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HEK-URATI #lifa o 353 £i& 12 iodipamide (1, 10,
50, 100, 500, 1000 uM) ZfHIML, 24 FERIEEEEZ TV,
FOMBEFEZIRE L. (BB £SEM.; n=4).

100uM (5 5 10 M & RI BRI T, Z oM IEiEm
%K) OORBBWAEEEEL 70y L BHEEHK
DT oRERICE Y EHLED.

Ki=iodipamide {#E [ (jodipamide BFE T D R B
#® Km  iodipamide JEFTE T OREE#%ED Km) — 1]

4. MREEFROBIE

MR A ERIZBERY 1268 MTT (3-(4,5-di-methyl-
thiazol-2-yl)-2,5~diphenyltetrazolium bromide) &
2TH 2 ETHE LR
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1. URATI REHBMIDICE 5 h 3 RESE%EIC
T3 X BREF OIFIRIR

HHOIZ X #ERH iodipamide B X U diatrizoate 2%
URATI W X B IREEMRICEOBRERE2 5250 %H
N57:%, HEK-URATI Mg % T RIERRERIC
5 % FF OBAAMFERE To 72, K2R T LD
12, iodipamide IZHREEARFFMEIC URATL I X 2 JREEH
EEHHEL, ZOIC, X 1.19£0.08uM TH o 72D
W23t L, diatrizoate & 1 mM T TO#IPH T 50% & i
AAMEVERIIRE Dol
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4 Iodipamide I2X %5 URATI ENREBI#XOHEE
FRTATR

Todipamide 50 uM OFEIZ & ) URATI A RERE

EFXF AT 47 AORERIT o7 RERDT10, 20, 40,

60, 100 uM DR ORBIREFERE® 7oy L O

Todipamide %, @ : Iodipamide (50uM) & (P35 =

SEM.;n=4).

2. URAT] REFRBMMIZ3T 3 iodipamide D
fHiaEEOMRE

SEOEERTHW iodipamide PSHBEEEL R LT
WATEEM 2 M4 572, HEK-URATI Milamizss
LB ICEE DR % 5 jodipamide (1, 10, 50, 100, 500,
1000 M) ZAFA0L, 24 BEMEEZ TV, FOMERE
HEBE L2, R3IRT LIS, BEEBRICHW
1000 uM F T? iodipamide TII A B2 MBEBEEIL 25

57z,

3. Iodipamide (C X ZBEERDOF 27 1 7 XEIT

URATLIC X 2REEEED, XD X912 L Tiodip-
amide IZX WEEEINL DD, FOHERERXEZHLH2IZ
§ 579, iodipamide FETB L UIFEFLETFTTOF %
T A7 AR AT o7, TR % Lineweaver-Burk
Ty MIIWERRLE (K4).

lIodipamide JEFE T TD y ¥ (=1/Vmax) 13 0.85,
HFHAETTIZ088 LIZIZRALTHY, xWEOTH (= -
1/Km) 2SEHEAE T T0.034, FETTO0.010 L KELE
bL7-Z &5 5, iodipamide & URATI oMHEEH I
BAMETHLZ LWL PI o7 ZOMEEH
KilZ 11.03uM TdH o 7-.

x £

SR 2 TR B T, REBFERIEE/EH R

W& T % KEEERH iodipamide B X O diatri-

zoate 12 X 2 RBHHLEEERE O TRFOMRHEE HYY
& LT, URATLIC X 2 BIREE % & KiatEmH O
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BIEREE b5 » AR—% — URATI (urate transport-
er 1) 1&, ALY b5 AF—%— OAT (Organ-
ic Anion Transporter) 77 I U =223 2 12 BIfEE
BROST T, BREOEMEMEEEACBEST Y.
URATI 3R RIS 2 IREBOELY :A A % 7R
L, €Oy AsFR BN L R T HAHROSHME A
T5ZE(IATYAEHKm : #370uM) 577U H
VAT TV ERRE W EBRIC L RS K
Twa. URATL 3B, =25 VB BLUHREEE
ESVFIFORBENTHIET DV ANVKR VB

(PZA), EDEBRT IV ERBLEOTHREITOR
Be /7= yRMERATH Y, MPRBIEZZH S

LDRALGEMROCANRET =F v L HEEEET 52 L
bR IR LS, URATI BRBELZEH S5
EYOERETDY, F-2REHEHEEREDRE Y —
FoRNThHoHEEZSNTWA?, URATI 22— F¥F
BBIETF SLC22A12 DERD, REEEMERRERIE
(OMIM220150) #Bl&# =4 = 225, URATI %
JEIZ BV CREEFRINZ ) L LR A TH D 2%
ZHNTWV5EY,

FRORBEERITIEL, ORI Lo THBEIAEZ &
PESNTW S, Bl 2 TEWHFM O BRI ILE 1
B CORBHERINOITHEZ W LREBI R OIEIZ X Y
EUBEZEZON, F7-¥ICERRBRIME IZREFERINO
MHB L ORBHHOTTHEICIVELREEZLONTE
2. FOHRTESFVFIF, 7axpx vy F, FLTHY
FUEBE, BREORBIERIZE T 5 paradoxical Z23E
ERFOZEPREINTHY, bbb REEOS
ho oML, B TORBINIZET &Y, BiRET
BB CORBEIRE NS 5.

2002 EDFA OGS N — T2 L BB RS S
R OREE M5 ¥ AKX~ — URAT] OS5 FRE? 28
e L RESEBTEEREIMERERBRITOKE
URATI BIRFREBRETIRY S VF 3 FOREBEIERD
A EIHEET L2 LARERN, © FTIE URATL ¢
E—DPZADOEHENTHAZ EPHLNPICR -
220 TR LEH ) FVEBROES REEFEMIC T
% paradoxical £ b, ¥'FVF 3 FRKRIZ URATI &F
VERENTHL I L ERBELTWS 2,

KREMN I — FREFHITENORE & HEHESO /I
XBRINOEDR L WRIIZaA Y M52 M2EYBTEMNT
BERK EEBICHWONTWS MY, R - ME SR
BIOCT FEEA & LT 1953 F2EA &7 diatri-
zoate (V07574 V%) FEHFHIZI— FE 30oHD
M) I3 NEEWTA & VT v —BEEHTH B.
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HRPTERSIEMHINLEEHTTH 7208, A
ETEEMLF v EEEHOFRAEIBAL I N0
2001 4F 2 R A 4 Y EREESEH O MENE 52
BOHERGHBE I NG FIZETHIRFETER

ENBED» SHEEE NS LS B OEIRIEEEEH T
# 5 iodipamide (K 7574 v® 3 by 3 —F{b&
WThaE, HEEdnlF Uy 4 v — TSR
ThY, MENES INTHREBMTILEEL (RH)
ZRITTICHBOB A + VEERE L FIH L T0%»
JEIFHICERBES R, R D o 10% I RPICHEl s s b
W RETHE CTHEMOFERIZLY, CT-cholangiog-
raphy IO HEH IR TW5.

EEABESICHES BIER E L TBRERSE DY, &
BEREE (acute kidney injury : AKD) o—f L E 2 &
NTRY, HEEFHEIE (contrast induced nephrop-
athy : CIN) & dIFEh T3, E@ﬁT%T%%ﬁ
MBI L 2 FHO ML RBEBEEIRBE S
TW5. Diatrizoate 8 & UFiodipamide 7 & 0)7}((3@ 3
— FREEHNC X 2 ERERIE OME Y, #inLR
FREFFELET I ETHEROBREZ2REI L
AKI BIEICES D EBHE ORI T

SEOBKET, 208 1 EIARAIHEE S N3 iodip-
amide 2 URAT1 L OEW L MEMRAEZRTE, 2L
TURATI ORBIEAM L BAHEEZRIT IR
b, iodipamide DSFFORBRIE T E X EEAIZH B R
BRI DA AT D URATL EMEEH L, REERINE
RES 2 2 & TRAPRBRIRIASE 2, o TILEREEE
BTHRBZETHHTHETH L L BbNs. Zhicx
L, 20% {HRPICHRES L5 diatrizoate TldEH
ZURATI E OMAERZRBD R o725 FAHDR
BRI A BE L CIERBRIEZ KT EZ 2 5hTwa
HE»L, TOFFEOIEEMO URATI Tz %L,
REBOMIES» 5 OWIO L 25 URATVI™ T 2 Wil
BEZ LN

URATIHEMERZRIILEDO S FHEICEHLT
i3, B/ <v—8TH5 diatrizoate L Hh ¥4 v —HKIT
# % iodipamide D F L D BWHEEHZRL-Z &
PEREN, TLIZEICEY) IV UEKEEOY T VR
PURATIORB L 22HE2|ELTBY®, £/ <
—XDBIAT—DOFFL YV BRBFEL DLV E
HEIEERIZS % URATI 288 & L8 BUm Bk
REERARICEELFRES 2 5 LEIfFESL A,

R LIBEEEL L L TR TR Hw R TY
2 Ca® HEHIEDO WL OHA URATIL L OHEERAZR
L, ZNODRORRETER O— 2K IRERH R
NHETH2WEEZRE L. Zhb0hi3F
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JECREBARZHED ¥FVF U3 F V¥ —VEREHEE
THLIObDY, REEFMHICL2REERTHERLE
EHELZ V. EEMO URATvVL  oME/EBICZ,
KBS — FERZHORBETEAZZ2 5 LT, 4%
YFUFR VY -EHELHFICAN, SHOBEEL
TR ZHT TITE 72\,

oW

REBEETEAZRT I EPHE ST lzkEEa —
FEEPH iodipamide & URATI EHEEHEZRT S
LD THER I N, S5 iodipamide 1d URATI @
RGN EFEANCHEHET I EdRENZ &0
5, iodipamide IZ & 5 [REEFEMEEIX Z © URATIL ~
DRBHEBRIUN§ 2BHEERTH 2 #EIRE R
7=.

OB AR, AARMIRESHEHE
B W B £ 24590328 (#%), 23590647 (Jutabha),
26461258 (%279), B EIH:AEBEAISESHERIR &, B
WER KRS BBEEBIN (%W, Jutabha), #FZEHE
W& (AR (KW, K&, BLUWREDE (K
X, TEH) oz Cithh L.
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Interaction of Human Renal Urate Transporter URATI and X-Ray Contrast Agent Iodipamide

Kazuhisa Okamoto, Motoshi Ouchi, Asuka Morita, Kenji Hanada, Tokuro Abe,
Naoyuki Otani, Keitaro Hayashi, Promsuk Jutabha, Naohiko Anzai

Department of Pharmacology and Toxicology, Dokkyo Medical University School of Medicine

Drug-induced hypouricemia has been found in several
drugs such as probenecid, benzbromarone and angiotensin
II receptor blocker (ARB) losartan. Xray contrast agents
such as iodipamide and diatrizoate, used for the intrave-
nous cholangiography and excretory urography, were
reported to have uricosuric effct beside their original
action. After the molecular identification of renal apical
urate transporter URAT1 as an entrance of urate into the
epithelial cells of proximal tubules, this protein is thought
to be major determinant for renal reabsorption of urate
that affect the blood urate levels in human. The purpose of
this study is to examine whether iodipamide and diatri-
zoate act on URATI. In URAT1~stably expressing
HEK293 (HEK-URAT]I) cells, iodipamide inhibited [“C]
urate uptake dose-dependently (IC,,, 1.19%0.08 uM),

while diatrizoate did not. Up to the concentration of 1 mM,
iodipamide incubation for 24 hr did not affect the viability
of HEK293-URATTI cells. Lineweaver-Burk plot of the
kinetic analysis by URAT 1-mediated urate uptake with or
without iodipamide indicated that its interaction occurs in
a competitive manner (Ki: 11.034M). These results sug-
gest that uricosuric effect of iodipamide can be explained
by the interaction of iodipamide with urate-binding site of
URATI, and the inhibition of urate reabsorption from
extracellular side by iodipamide causes uricosuria leading

to induce hypouricemia.

key words : kidney, transporter, uric acid, contrast media

agent, proximal tubules
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