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HOPE AND CHALLENGE

Tatsuo Hosova

Division of Kidney and Hypertension, Department of Internal Medicine, The Jikei University School of Medicine

Attempts to clarify the renal handling of uric acid have been frustrated by the complexity of the renal
excretion route; however, I dreamed of ascertaining its physiological mechanism at the molecular level. With
the invaluable assistance of a number of outstanding researchers, I was able to successfully clarify the
mechanism of urate transport in renal proximal tubules via such transporters as organic anion transporter,
urate transporter 1, glucose transporter 9, and ATP-binding cassette transporter subfamily G2. Not only did I
realize that having a dream and striving to attain it are extremely important things in life, but I also realized
that doing so provides opportunities to be associated with many great colleagues..

(Tokyo Jikeikai Medical Journal 2013;128:157-61)
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4-component model 73F U 6N T&E /. ZHUds
FAEYFEMIGEA I N DO TR <, £HZ2R,
SRR 35 D WITERRAICEERE S N7z sl K D HE
WMLEZETINTHD (Fig 1). 972 5 micro-
puncture study (2 & D JREZIIRERIAFLENR 2 B H11Z
WET DI EAVHHL T, UL LIEE ADR
g7y o2& (CUA) 7Ly Fr=>rUy
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Bl DHIZ, CUADICer % LB 2REFIMNERET 2 Z
EHIL, REDRME THbENTNS I L
HHEHEIE Nz, TS ITHREREE T & % Pyrazin-
amide D512 K O SR FRERPE 23E B I f6l D 97
52 ENMASNTH O, Pyrazinamide DHEF & L

TIRIE DIREESHBMIENC X2 DD EHEE SN T
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PREEHEME TTHEAE A A3, Pyrazinamide CHiALE & 9
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mofz. & T A, Guggino SE X Roch-Ramel 5
DOWFFEIZ L D, Pyradinamide O J i HE ik #0150 =
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M SN ER D (Fig. 2)V?, 4- component model
WRAMICREINS Z &2k 7.
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& U OAT family @ — D T & % URAT1 73 fR fll & %
KORBEEHFENT DT > AR—F—-THdZ
EARIN, ZDURATL DWW < DO mutation IZ
KBRS & 2 WIS RIBDVEPEAR IR I8 ILE D i
KTHDZENHHL 2. 2 U CTREHEM (1
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ARB C® % losartan, = A5 IfLIE {5 ## 35 D phenophy—
brate 75 £ £ < DA N Z O URATLI 2 HET S Z
SR RPREESREZ NS TWD 2 & BB
SinEinofz (Table 1). &2 A0 < DB
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Fig. 1. 4-component model

Paradoxical effects of pyrazinamide (pyrazinoate)

HTEREOBIRIC X D i§ 2 #RT 2 T LN TEE LA
LURDOURLZ SHBIRL TEE W,
http://ajprenal.physiology.org/content/266/F797

Paradoxical effects of pyrazinamide (pyrazinoate)® ? .

Guggino SE, Aronson PS. Paradoxical effects of

Fig. 2.

pyrazinoate and nicotinate on urate transport in dog
renal microvillus membranes. J Clin Invest. 1985; 76:
543-7., Roch-Ramel F, Werner D, Guisan B. Urate
transport in brush—-border membrane of human kidney.
Am J Physiol. 1994; 266: F797-805. & U #iifik
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JRI% MfE Z A& 9 % &, URAT1 D mutation D731
SEBI DD NS L 7z, & DE glucose trans—
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RN EDRRAENFER I3 (Table 2), 4 5,000
BILA EDOEZ T —% L0 & REES ng /dILLT O
70 % URAT1, Glut9 D R4 5 % b U 7 #
X, 476 IZURAT1 @D mutation &, 3% 12 Glut9 D
mutation D & % B KRB IMAEZ R AL, 51
Glut9 O Rz HEREICEA T 2Mat & NA = (Fig.
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Fig. 3. SLC22 family tree” . Koepsell H, Endou H. The SLC22
drug transporter family. Pflugers Arch. 2004; 447: 666—
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The Flowchart for Clinicogenetic Analysis
of Hypouricemia with GLUT9 Mutations

The flowchart for clinicogenetic analysis of
hypouricemia with GLUT9 mutations” . Matsuo H,
Chiba T, Nagamori S, Nakayama A, Domoto H, Phetdee
K, et al. Mutations in glucose transporter 9 gene
SLC2A9 cause renal hypouricemia. Am J Hum Genet.
2008; 83: 744-51. &K D ¥R

Fig. 4.
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IC50 of URAT1 M. FRESSBDIERF & ABCG2
Z 2 E T CREE DRI 2 W B IR B i
FEDIRE DIFE & A EZ 0 FEY RN E N
Uricosuric agents ERbNR, Rk OREEMIBCE L T ORI
Probenecid (IC50 < 100uM) BRFERHOE £ TH- . ABORROIETS
Benzbromarone(IC50 < 0.1pM) R TABREIRD B % O BRI ST T
WINEHEE SN TV, HILWIFEFIETH
Angiotensin Il receptor antagonists % Genome-Wide Association Scan (GVAS) 12X %
Losartan (IC50 < 100pM) PR LS R, BEAIO URATL, Glut97s & DLy
Table 1. IC50 of URAT! OO T EBITIREE EEENG 555 FELT
ABCG2 MBI T &L TEY 77 v TINT

e
Reports of GLUT9 influences Uric acid Z Z TABCG21Z O W Tﬁﬁ*ﬁ‘ % ﬁi S & A,
Chiant coarpe, = 2Socated with serum url acld evels In Sardinia and ABCG2 D HERE R H 13 s R BE MAE DRI & 72 % Z
ssoms s s e Sy | L ACHIDTL fo. 7 ABCGR FIREEFRIILA 1 5

Crisponi L, Cao A, Abecasis G, Ferrucci L, Uda M, Chen WM, Nagaraja R. N — N
PLoS Genet. November 2007 }i%ﬂ]%ﬂ%l\ﬁﬁg %QWZ‘T % }\ AV 7:]_\9_ 9 _ @Jﬁ

SLC2A9 i uric acid ations with p pecific

effects {f{%f%% Z &ﬁi\:ﬁjﬁ}q b?":S). i]’—:ABCGZ 0)*%

Angela DOring, Christian Gi , Di Mehta, Henning Gohlke, Holger Prokisch, = -

S?;::Coar;nsign, Gg:zéagisclf?«g:r}(atlizlfen :e:ke.el\lr:)nrlrr;gn }(zlop; Fl(z)ﬁ:; Krr?nr:Zlc-lberg. ﬁléj.:i:':%" & ﬁ@k 0) %ETIE U X 7 0) Bg{;?i 7& EEJE [./ 7‘:‘: t —
Nature Genetics,March 2008

SLC2A9 is a newly i ified urate ter i ing serum urate 5 ’ ABCG2 D *gé ﬁlé 'ﬂi& F Li J% Ek%é TIE () U Z 7 D J:

concentration, urate excretion and gout = - . 8) -

Veronique Vitart, Igor Rudan, Caroline Hayward, Nicola K Gray, James Floyd, Colin Tt &- *E Ba—a_ E) — t ﬁ! AN _C‘.( hf: (Table 3) . é b Lu

NA Palmer, Sara A Knott, lvana Kolcic, Ozren Polasek, Juergen Graessler.

GVASR EICL DWW DDl E TR EN
5, MORBEBRET D NI > AR—F =¥ R
N, EVWEZ DM N AHTH > 2B D
RGN > RU > ZWZB L T FAEMHENL XL T

Association analysis of ABCG2 variants in gout ZDEFEANENRHINSICES /= (Fig. 5).
patients. MAF, minor allele frequency.

Nature Genetics,March 2008

Table 2. Reports of GLUTY influences uric acid

EEFER HREH
HRERFE ol Xt 95%CI
Qi26x Q141K A RERA
T/T c/c 16 8 3.39x102 258 10.3~64.4
HREL/ 4 T
I/c A/C
T/C c/c 37 110 2.23%x10° 4.34 2.61~7.24
BEL/ 2 T T < . :
VA Uric acid transporter in proximal tubules
WAE3 /4 T c/c AlC 72 308 2.29% 107 3.02 1.96~4.65
WRER c/c c/c 34 439

AvXLhlE, ABCG2DHAEE T DL EEFE D EEC/IC(Q14)ELUC/IC(QI26X)DIHEEDLET
EHSILIc, MAEE TERT PLILISIE, THRESIL .

Table 3. Association analysis of ABCG2 variants in gout
patients. MAF, minor allele frequency® . Matsuo H,
Takada T, Ichida K, Nakamura T, Nakayama A,
Tkebuchi Y, et al. Common defects of ABCG2, a high—
capacity urate exporter, cause gout: a function—based
genetic analysis in a Japanese population. Sci Transl
Med. 2009; 1: 5rall. & U 5l HZ

Fig. 5. Uric acid transporter in proximal tubules
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B ORBHEEFIIES OO TEMETH D, AN
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& FE A FE 4277 4-component model 23 {EIE T 11T
7273, & B FEBE RS 4-component model D AR A
MHELDNAT LIk, RIFFOEZ O
O REBEHEMS 2 s T3 <, o EmENL
NIV TCER, BHALEZVWEWSEZE 572, L
L2 DEILH % m AR F ORI [£<
DOWMFEFENE L TRBEL TWDENR0EL W
T—=XE. ROFEEVWLURBRWANEHNS LI
W ERMBEZTLIEND D, L LRITE
EIETCENTICNWAEZE DA, 200045012720 R
it S13RARR <, BOYEREELICEL TR X
R—F =T v X)VOWENEREL, BEHNHS
WIS TEMFRRTBIMA S NEEKDITE>T
Eie. F T TRIEIRZ OB O ERIFEE I [
RPEEPHATOWEERY, £ U TRBIERXET
L5EIDIBBNTUAR—F —F—FFITA DT THL
W] EBFEWIZENSZD, FEELCLD BEE
HO TNDLETOMEFITMHEIZ/Z>THE D X
BN L0 LT, AIREZIIHTE T IV — T
BlREN/DTHS., £ L CTable 4ITRT KD
IS IEZRETC, B ORI T OBEEE D R
TE, B2 THET 20D 2 &I
O EED E NS T EBRIBFICHA ST,

Co labolators  @zsomm

HEE Z (BMKP)
=l WE (BHXP)
BX & (BHEXP)
MLE B (FmXP)
mH 4% (RREHXF)
A8 —8 (BEXFE)
WE F% HEEX)
BT (RmKP)

Table 4. Co labolators (BFFERFDFTJE)
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KETH A, 1950F I~ ANDRANDDET
HoleNA XKD, ZOLDREZEFBIREEL i
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NN LIFBBRICEHE W EBDbN
.
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TENWEBEATNS,
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