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MR BEA AR F R0 FE LS ERAMME, AEIRE EMET AL SLC224 12 (WURATI %K B) 6912k 31k,
B MDCK #%a it )G, i it G418 i ik R #5845 dm fo Ak (A& 25 4k ); LG SR JF) Western—blot & % 9% 5 6 77 A4 B 69
B G 6 FA, I8 aE iR P HUE M hURAT A& 2E 4k MC AR B2 69 HIVE A B hURAT 49 ) 7 3558 B 1% s34
SMCUR BRI G #ph) R, R Ih 45 R 27, hURATI #8454k B 49% & F ik § A 3 RBAL SR 515, IF BLBOR R Bk
8% B K T 2B 28 A (P>0.001), Lok, 5236 P43 hURAT] #&45kkad JRBR BOK &9 Km 154 365.4 wmol/L, 8 1
& B R ERAT AT SR BR B B ICsy 2 %) A 0.18 pmol/L #= 66.82 wmol/L, vA_E# R K, KLl R pME TR AL
hURATI! % MDCK 2 fttk, 5F# 5 7 —& hURATL #) FIK SN 5 55 £ Fo iR M08 7 ik % o
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A Cell Line Stably Expressing Lentivirus—mediated hURAT1 as an

In Vitro Model of Screening Uricosuric Agents
CHEN Jia—sheng, WU Ting, QIU Yu—chang, CAO Ying, PANG Jian—xin"

(Guangdong Provincial Key Laboratory of New Drug Screening, School of Pharmaceutical Sciences, Southern Medical University,
Guangzhou 510515, Guangdong, China)

Abstract: The human urate anion transporter (WURAT1) is thought to be an essential membrane protein that
mediates the reabsorption of urate on the apical side of the proximal tubule. Screening hUTATI1 inhibitors
has become a hot research topic in recent years. Therefore, construction of an in vitro hURAT1 inhibitor
screening model is of significance in developing new uricosuric agents. Here, lentivirus vectors carrying
SLC22A12 (hURATI coding gene) were constructed and then MDCK cells stably expressing hURATI (MD—
CK-URAT1) were established by lentivirus infection and G418 selection. The expression of hURAT1 in
MDCK-URAT]1 was validated by Western—blot and immunofluorescence. In addition, the [*C] uric acid up—
take experiments were performed and the interactions of hURATI with benzbromarone and probenecid were
examined. According to the results, a significant increase in not only hURAT1 expression but also uric acid
uptake (with a Km value of 365.4 pmol/L) was shown in MDCK-URAT1(P>0.001). The ICs, values of the in-
hibition by benzbromarone and probenecid were 0.18 pwmol/L and 66.82 pwmol/L, respectively. In conclusion,
a method for detecting the activity of hURAT1 —targeting drugs in wvitro was successfully established and
would contribute to the development of uricosuric drugs.
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BURIA, PRIRZE B /INBRIEST B /IVE FE IR
B /INE R WA B 3 WA BT 4 Ak R A
AN, T PR H 909 1 BRIER Wi i /NVE ST B A
JRIRERFH B F#%124K 1 (human urate anion trans—
porter 1, hURATI, ZfihBEP SLC224 125 H W 1
7 AN o2 i T 571 NG 1R B Z N PR o
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MDCK 4tk (€ E ATCC 22 7]); EZShuttle™-
Gateway® PLUS-SLC22A 12 ZEHR kL .pEZ-Lv151
AR R (VJ‘I‘I’EﬁEEﬁFEQ\\EI), EZRecombi-
nase™ LR Cloning Kit,Lenti—Pac™ HIV Expression
Packaging Kit.Lenti—-Pac™ HIV and FIV qRT-PCR
Titration Kits \E.Z.N.A.® Plasmid Mini Kit (%IJ_I»]
Omega Bio—tek 23 w]); BRIAAE N VI Spe 1 5 Xmn 1
(Z£[E NEB A #]); Goat anti—rabbit SLC22A4 12 Anti—
body (3[# Santa Cruz 23 ®]); GAPDH antibody Rab—
bit (M RSRAEDEH A R A, 505 1eG-HRP .
BB F IgG-HRP JBLIRWIH) \RIPA 2Lk BSA (K
DUELAE L) TRAT IR 2 W), bUF TeG-FITC (58
EarthOx //_\\EJ); Pierce™ BCA Protein Assay Kit,
G418 Disulfate (3£ [E Thermo Fisher 23 #]); [87C]
Uric acid (32[E ARC A F]); HI-SAFE I scintillant
(35 PerkinElmer Life 23 w]); HaAE b7 B 3¢
Sigma A5 FHEETRL T AR AR A H.
12 FEMH

ZINHEREFRY (GENios Pro, ¥+ TECAN 2

(Life Science Research, 2016, 20(3): 248~254)

H)); WA MR350 (TRI-CARB2900TR, % [
PACKARD 7\ #]); iQ5 Real Time PCR Detection
System (32 [E Bio—Rad /& F); $84h—1T L4365 BE
7T (NanoDrop 8000, 3£ [E Thermo Fisher 23 F]); ¢
S8 B B (LH-M100CB-1, H 7 Nikon 23 ).
1.3 ZHRatESR

hURAT!1 &% 41 i £k (MDCK -hURAT1) 5 %3
AT 40 kR (MDCK-NEG)XI7E 5% C0,.37 °C
2 S T & 10% FBS. 1% %5 & -5 5
FWHLH WL 0.3 ¢/L G418 1 =5 il DMEM 5% 55 Wk
PEATRE SR . BPAERY MDCK 400 A 293T 4 it i 1%
FRRE TIPS G418 4b, AR IR 41 1.
14 Rik SLC22A12 EREBHSHHEE

#% EZRecombinase™ LR Cloning Kit 18] 45,
¥ EZShuttle™ Gateway PLUS-SLC22A412 TR
ki .pEZ-Lv151 4K i 5 LR Recombinase En
zyme Mix ZERFNRA, 25 CJUW 60 min, KW =4
AL KIAFT T, PRIBCR SERE, #2145 F EZ.N.A®
Plasmid Mini Kit #2508k DNA $E47 XUE§ ) %6
S5 . RG] R I 4 R 1 ) SR R g
9 B e 18 TR (hURAT1-Lyv151). #34& Lenti—Pac™
HIV Expression Packaging Kit £ 1E U8B, K512 7%
BN TR (7 H % 3 R 5y ml o B 2 3040k
S a0 ORI R Y 203T 4ifiE, K595 12 h 5
WHsE R IR A, 48 h G IR E S SR TR BRI
YW, W AR BRIk, FF (3 A Lenti—Pac™ HIV and
FIV qRT-PCR Titration Kits 4T85 25 B E
1.5 MDCK 45 G418 RIRH IR EMNE

W RA7 1) MDCK 40 5595, /4103 £ 4
P A0 Bk B R AR A ROIRAS . FH AL LL 5 000
cells/well 5 EE3ERI R 24 fLHR, 12 h #9&, BALIn
AARFHE G418 (0.1 ¢/L.0.2 ¢/1..0.4 ¢/1..0.6 g/L.
0.8 ¢/L.1.0 ¢/L.\ 1.2 ¢/l) WIFfivEREFRIL, B K 3
— R VE R FR 3L, BET% 14 d, A3k U404 4
T ERAR G418 Mk 21 Jhy I 45 52 36 i 15 A% e 4t e

I G418 e .
1.6 MDCK AR R E R . GHI8 IFERET
W22

# MDCK ZHfii #2026 FLA (B 1) E5 57, 7
F—3Ye 6 LA (B 2) LAAH [R) 40 pe 2% i $e i — LA F
R, BALIA 2 mL DMEM J5353E (4
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5% I N A 1N 75 55 2 —hE B 2 AT ), 16
5% CO, Z4FF, 37 CH55% 24 h J5, BN/ T
THEFL N AR, 15300 1 AfLanffgi.
M 1 H LSy AL, B 3 FLo—2H, 45X —
P e 7, FR YL 2 B0 (multiplicity of infection,
MOD)=50 5 H B KL P s w5 F0 BEAE S 35 40 31l o
AF| P MDCK 4iffirh, IR 55 T 37 °C.5% CO,
K597 48 ho [BYL 48 h J5, AR A BRI YL L (1 4
i, BSR4 AL Y 3 FLANBR A ITIREE, #5528
1) 6 fLAR s, iRy 6 FLAR R i —fLH
FRAEXTRREIASIN G418 £53%). ARG MDCK 4
G418 T IRk B 5E HI4E R, FIT% 0.6 ¢/l G418
() DMEM 3535 3L 10%3K & G4 i .5 5
R FZ BRI T2 TSR . SN REgR
12 K, Fri i), DG i Wi % m
(A PRI AR A AR, A RS b T RT-
PCR Jt Western—blot #;l .
1.7 FEKERRIZN Western—blot 1l

THALAIHE, 1 000 r/min 5.0 5 min YSCEE 200,
Fi 1 mL T 1xPBS PE¥ 3 WK, FFaE17 40 it
B, wa—IRERE R 2% T PBS, #% 1 mL RI-
PA/107 cells JITA 20 i 24 A 2, 5 20 6L 08 e T &0
VK FHCE 0.5 h, & 10 min WERIEYS —K . MR
BEJT, 13 000 g.4 CES.C> 10 min, B 3, i
BCA B8 19 B 00 1701 50 000 A o B AR R
AR i Tk BE S5 AR, 4% B A 5% loading
buffer, 95 ‘C/IIF 5 min, ¥E#E 10%0% SDS-PAGE Ji
PEATHLK . RS 4%H4a 18 80 V, 10950 5l
120 Vo TR, 76 21 V LR R 7 R
40 min, 5%BIETIRI S HCE ], —PU(hURAT1 —Hi
FEFELLA) 1 100, GAPDH —HURBELLA 1 1 000)
TE 4 CHMF TR, TBST ¥ 3 JEH 11 3 000
Fi B HRP Fric B9 BT (WURATIT —H)FIEHT e
(GAPDH —#70)Biftr —dt FEIEBFE 2 h, TBST ¥k
fEJ5 F ECL .
1.8 TEEKEARENRELKN

I3 HIHE WURATI R bk e 28 BARTR I ARk 4t
UGG TR FR L, R A K R AR Y
N 80% ), B A, I PBS ¥k 3 ¥k, £HK 5 min,
4% RHEE SN, EREFE 15 min J5 A
PBS ¥t 3 ¥, K 5 min, 1% BSA #4108, 37 C
JE 1 h J5IA 1% BSA FiBer—4t (FiBE LB
1 :100), 4 CHFE %, 37 CEIR 1 h, FH PBS %
3K, K 5 min. 1% BSA FiBei 50 (R RE L ]

1:50) BHHEANM, 37 CREEHEF 30 min, i PBS
Yk 3 WK, FK 5 min. 5 mg/L DAPI RT G {5
5 min, i PBS ¥ 3 1K, BHK 5 min. JSHIA PBS
BT AN, ol 2 S A L I A A R Y 2%

PER R A
1.9 hURAT1 #3%% ¥ bR B2 TR 44 Th e K IR 4 1
oml]

¥ hURAT B ik 240 e B8 23 28 (AR A e ik 4
HELL 1x10° cells/well ¥R EE A0 2 24 FLik, Hr 3
FLANAH T BB A . A E G418 Y 5E 4
RigedLdags 48 h s, WAk WER T RECNE
(%) 3 FLANME IR T8 A o el o, AR FLAn A+
PR T PRIR R S50, HARERVEIN T o R R AL N ES
TR, FALINA 0.5 mL R BRW 2% Wi (4 4 R IR
#4125 mmol/L, A BEIRE 4.8 mmol/L, 5% HH R
45 1.3 mmol/L, FREREE 1.2 mmol/L, B ME — & 4§
1.2 mmol/L, HEPES 25 mmol/L, %% #¥ 5.6 mmol/L,
pH 7.4 IR, FJS BEFLIMA 0.5 mL JR &1L
P, 37 CIFT 10 min, W ESLPTBA, A
0.2 mL 7% [MC] PR i (PR 1 W A 2 A4 il 42 00 7 ki
[ ML A0 R R 23 FE SR 50 umol/L. 100 wmol/L 200
wmol/L.500 wmol/L F1 1 000 wmol/L, H4xJRERML
IS 56 £ FH A RSN IR BR LR BEH1 R 25 umol/L) 5
B AT 2P PR IR MR ZZ L (25 PR B L
NSERFRGE v FH IR A T IR BRI, S 25 5%
MR R T AR 2510 DMSO AR 0.2% (viv)o
WIS TE0) (DR T R LA ) 455 i 56 00 T 352 114 WA MAC Bl
[@°5 1 min.2 min.5 min.10 min 1 30 min, H4>
PRS2 56 FIr B A W e s T 2594 2 min) I3k,
TG FFLIN R AATIE T 0.5 mL VK& DPBS 3E—IK,
FHH 1 mL 7K¥% DPBS JE K. BALITA 025 mL
0.1 mol/L. NaOH VAR ZH MY, = 24f# 20 min J5
WAL N AN R AR, 5 7% = IN PRI, 25 LT
0.25 mL 0.1 mol/L. NaOH ¥t Wi, Tk & AT A
INKRH, BN TNERIBINA 4 mL NFRI, 1A
W INSGHEA I 2 o
110 Zit¥FHiE

K FH SPSS 19.0 BTS2 M. 54
THECFE R RS s R, R T IES /i
(T i BRI BB AR 25 (v £ 5) 30K, & 4L
SRR HUBCR B IR 22 22 408 o

2 #£B

21 & SLC2R2A12 EEIEFENHE
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TSN s TR TR DN S 5
J¥, CRAIE BT R S TR 7 51 A A A o AR A PR
WY Spe 15 Xmn 1 %1805 35 335 BORL Y i 1]
S50 1) AT, A SELG b 1 18 BE R IR BURL hU-
RAT1-Lv151 #4 & p sy, 1 Hl 5 45 5 /R 1%
R4 O SEHE %) hURATL 2340541, M58 I
R IR ORI EE S hURAT1 635 2k A (918 955 7%,
CEIR TN LRI, B 0 35 DR R O 3.24 %
107 TU/mL, % REAE 955 521 B2 1.01x10° TU/mL,
T BE 25 R WIS BT BE B, 185 F T e 4
JL, AR R B
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1 2R FFEA hURAT1-Lv151 FIEEYI 5 R

M1 M2 #= M3 4514 DNA Ladder 6 000,100 #= 15 000; 1:
ABEY189 hURATI-Lv151 FAs; 2: Spe 1 24 45 04 B b 24
R, BILTRM b e WA S (~7 028 bp/ 2 857 bp); 3: Xmn |
R B R, BRI P69 3 &5 (~4 978 bp/ 2
596 bp/ 2 311 bp),

Fig.1 Enzyme digestion results of hURAT1-Lv151 plas—
mid

Lane M1, M2, M3: DNA Ladder 6 000, 100, 15 000; Lane 1:
hURATI1-Lv151 plasmid; Lane 2: Plasmid digested by Spe I,
containing two expected bands (~7 028 bp/ 2 857 bp); Lane
3: Plasmid digested by Xmn I, containing three expected
bands (~4 978 bp/ 2 596 bp/ 2 311 bp).

2.2 hURATI f88#k K = A ek HaRs
iz FHPTAS ) 12 5 5l UL 8- 38 MDCK 4 g,
28 0.6 g/L. G418 Tk )5 , 15 Bfee e e A a bk .

B WSS hURAT1 F&%5#k (MDCK-hURATI) %
23 3R R B Rk (MDCK -NEG) 21 Jifd 1 4h LT 75 (18]
2), 55 T WSS EE 5L I 7 AR A i AR TR 285 R A K
KRB RAF, g T R 25

2 hURATI #F#k(E) 5 HEBREKGE W EHN
22(x100)
Fig.2 Microscope photos of the MDCK-hURAT1 (left)
and MDCK-NEG cells (right) (x100)
2.3 2%k hURATI 3RiXH) Western—blot &l
HZR

ERBWE R L, F—Pis
Western—blot J7 Xt fa®E 4kt H 18 11 hURATI
M) ZRIBN AT oA, B WA R A 3 By
780 ZEH 7R hURATI FA R (MDCK-hURAT1)%}
i ) hURAT1 28 [ 4571 o 28 2R 4% #k (MDCK -
NEG)5¥F A4 ¥k MDCK X1 2571 S A g iF— 4
iz ] Tmage] B AF X Western—blot 45 5 47 K FE
ST, SRR 1 PR, B SRR bR an iy
hURAT1 ik &5 AH X T 25 AR vkt & 17—
&, Ut HAXT MDCK 4t A (%) e ok o fiff HE i 33k
hURAT1, hURAT1 R4 #k i A8 L2 T 1

1 2 3
55 kD
40 kD
CAPDH *i-—-% kD

3 Western-blot B &R

1:MDCK % ¢, ;2:MDCK-NEG %m & ;3. MDCK-hURAT!1 %=
e

Fig.3 Results of Western—blot

1: MDCK; 2: MDCK-NEG; 3: MDCK-hURATTI.

24 hURAT1 BREKREZHEBEKRNEER
FLER

g E— L HA i hURATL Ba#E bk H 092 A Y
FIRIEOL, Az Sk 5 5 e hric Xt hU-
RAT1 B 1 RB T OIEAT T 8. 2R IR,
hURAT1 Fad 40 i ak 40 BRI i) 4 (0,58 B (5
?%ﬁ@kﬁ%éﬂﬂﬂﬁ(@ 4), 454 Western—blot 3£
IeE L JE—21 80 MDCK-hURATI 4tk B /9
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£ 1 Image] Z4XF Western-blot £ RHI D7
Table 1 Western—blot results analyzed by ImageJ software

Samples GAPDH hURAT1 hURAT1/GAPDH MDCK-hURAT1/MDCK-NEG
MDCK-hURATI1 59 089 91 719 1.55 2.00
MDCK-NEG 50 286 39 013 0.77 1.00
MDCK 42 938 38 296 0.89

4 hURATI1 @ER(A)S=HEREREGE) EREE
BSEHR A (x400)

hURAT1 & & & A £ & % K ARIL, A4t A DAPL 3 &
(&), mENY TR —EBEAFHTHR L PHERLBREL
BHE A 1.5 s, DAPLBESCES 1) 2 200 ms,

Fig.4 Immunolocalization of MDCK -hURAT1 (left)
and MDCK-NEG (right) (x400)

The hURAT1 was labelled with green fluorescence and nu-
clei were counter stained using DAPI (blue). Both photos were
taken under the same exposure conditions which were 1.5 s

for green fluorescence and 200 ms for DAPL

FEAFIX IR E T MDCK-NEG 41 bk
2.5 FARERRMKIhAEMM IR LR

h17%5 5% hUTATI R4 bR S BRI R R 11
ST PR, AT S B AN R AR R 45 2%
PFF UEAT PRIR WAL, 4G WURAT1 B2 20 g ik Wi
WCPRBRIKBE J1 . hURAT1 FalL 40 itk 5 25 3kt
EEANMURRTE 25 wmol/L [“CI/RER T UL 2 min (K
PREGWE NG B A&l 5 B, S5 R H it
D] F 24 PR AR WO S PR IR 114 i 7 ) S 3

60_ 1
. T
i
ERS
%.é 40_
=
S £ 204

0 i :

MDCK-NEG MDCK-hURAT1

5 TREHR[MCIRERRU LR

hURATI # %4k 5 % BARAEEHAE 25 wmol/L [“ClRBE T
O 2 min 490K % R (n=6);""P<0.001,

Fig. 5 [“C] urate uptake of stably transfected MDCK cell
lines

Uptake of 25 wmol/L [“C] urate for 2 min in MDCK-hURATI1
and MDCK-NEG cells (n=6); ""P<0.001.

2.6 hURATI 2Rk R R R IR 2R X &
HIME LR

N T 5E hURATL RS bR PR IR WSO AY 45 A
Xof H DR R WA AT o 295 ity e K 0l e AT T N
FE o WIS PRIR I R0 R B R0OC R ANl 6A B BT
7N, SRR hURATT RS FE AR A i W ST PR R 1
ZIN 5 min J5 T4 B B8 SE, BEE [“CIIR R MR FE
ARSI, 240 X PR T ) R WA 48028 T B e T
TN, A, X5 54T Eadie—Hofstee 1E K]
(Kl 6C), 15 H hURATI X JR R i 3 F1 1 K/ Km
>N 365.4 pmol/L,

Jc: 300
2=
2 .E
Z E 200
& o
=
= g 100
P E
- 0 v T T T T T 1
5 10 15 20 25 30
t/min
(G
300
=
e
52 200
= £ 100
=)
- 0 T T T 1
250 500 750 1 000
Concentration of urate/(pumol - L™
®)
300
200
-
100 *
L)
g
0 T T
0.5 1.0
V/S

©
6 hURATI %R [CIER B B IR 451 (n=6)
(A) 25 wmol/L [“C]Ak B2 K 49 BF 2L X % 5(B) 2 min A ["C]
JRERBOBR) 3k % 5(C) Eadie—Hofstee H
Fig.6  [“C] urate uptake characterizations of MDCK—
hURAT1 (rn=6)
(A) Time course of 25 wmol/L. [“C] urate uptake; (B) Con-
centration—dependent uptake of [“C] uric acid for 2 min in

MDCK-hURATTI cells; (C) Eadie—Hofstee plot.

2.7 PRSI ZE X hURATI E& 551k bR B8 UR 4k 69
MHER

iz AR AY hURAT1 B2 %% 240 i AR X} URATI
IV 0 R R e DN T & ) 20 T I R , LGS
RANE 7 Fin . LSRR BN, BEE 25 E T
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BT, 20 MR M R R B W G L o R A S
g5 BT DR TR D I B B R BE ICs, R
0.18 pmol/L, NT#i&F Y ICs, } 66.82 wmol/L, 24
2% 5 5 SRR A ) 45 SR 4 0, 1 B A S g
TR R R I AL S % URATL APIHIA5CR .

—_
o
(=]

~
W

50

25 1

Uptake (% of control)

0 0.01 0.1 1 10
Benzbromarone/(pumol * L™)

(4)

100

~
(o))
1

[N}
W
1

Uptake/(% of control)
Wi
IS

o

0 2 10 50 100
Probenecid/(pmol - L)

B)

B 7 BAMEHDHIZ5 3T hURATI %554k bR & U 45 00 11 45
ES

J BB JE A 25 wmol/L, BOK B 18] 24 2 min 89 44F T, K8
(A5 FARAT(B)XT hURAT1 A& £ 8K C] Ak B2 WK 89 F74)
R (n=6); " P<0.05."P<0.01,""P<0.001, 5 *f BB 2848k

Fig.7 Inhibition of urate uptake in MDCK-hURAT1 by
positive inhibitor

Concentration—dependent inhibition of 25 pmol/L [*C] uric
acid uptake in MDCK-hURAT1 cells by benzbromarone (A)
and probenecid (B) for 2 min (n=6); "P<0.05, “P<0.01,
"*P<0.001, compared with the control group.

3 g

1o PR IR IR 220 s I A ooy IV 2 J5 S — 1
R AR, v N o PRI ILAE A
R 12%. o FRIR MAE BN A 29 KU bR, 42
A5 BRI 5%~12%) 2 PR IR IMLGE Fe 7] %
Ji& AR UM, R PRI IMUCRE R 15 R XUk, o g
I FE o M43 5 i DR s R0 O A8 174 v A& P
R 51 90% 14 Jir & A s R I 2 FH B PR IR
EERI ARG R A, FRIER 3 BR bR 38 2/ N
Hit Ak, 358 A B /N RSORT s i,
B ISR A R I PR R R I R &K
hURATI 25 /INE b iz 40 i A 32 %) R 1 0 I A
iR, FoOE o 5 Z R0 A AL 25 R4
A JCAILBH B 738 8 5 xR R ) s R I, £ S

55 PR AE 30T it /N I EE R . SR R B, ok
hURAT1 5 K Kk 2D bR i 2 W A i 1 a0k R 1R HE
TiteL PRI hURATT 9046 350 S AR Sk 41 PR I HE it
2, MT hURATI % K0 PR R RE 11, DAL
VR R 15 T B PR R R R 245 90 Lk 3 249 T 2 1
Mo 2015 4 FDA #EUE T 819 hURATL 45 540 il
# Lesinurad FF I IRFEIRIR, 225 Y0500\ R il
JLAE e ME— B FF & O 02 DR R HE i 2517

JRUAE [ DA 1 PRI LA 2% 2 e, (R R R4
T IR R 19 25 ) R A /0, R 2 1 IR 1 i
2 H i NI DA fo P HE R R R e BH S
AR R, R RIE R, W g1k 5
BEPE, LHOR R R MRS, — E g6 [E FDAL
e LT, WU RS 2t — BE 455, (il s A
ARG, TR E K (R4S T ) e e I,
I, JFE BN FRIRHEM 25 0 Bl . 2T
PIIFEEE 2 e HE PR B Ak & W fie i LR 2 )
B, (H T 3 Py S2 6 A K, R 25 E K,
PRAE B, HAE S RS, RS A KRR
A YIEETG e . R, FEE hURATI 1 550 44
471N L 7 A PR G A T ) A DR R HE I 24
4 oz A

ARSI F W BEME SR . AR BEEAY MDCK
£ 60 R 20 LR TR Sl G T A LA A T IR AL S B
I 28 22 R R 5 45 5 iV I IRl B, (R E T SE 00 25
R ERYE SRy Y, [FIEF B MDCK 4i i
HA Y B2 808 A0 2 0 R PE, JR AT s
Transwell A7 R 520G B3 AR [ AN SOk 48
FH NG BT R %% Y MDCK 41 g 44 2 Fa ik 4 il R 1),
{HER 5 D0 B4 1R R A4 G 7 v X MIDCK 24 Jif 1)
REYORIAIL, FEEYE AN EE Rk e A
22, JT AR S50 18 FH AR B4 e s 2 B g 2,
HEARE Rt H AYSE R (SLC22A 12) 2853 I s it 4%
HEINME LR AL, Wi MDCK giffifsze . ik
Vb # 38 hURATL 8511 (1 3.l 4). 7E Western—
blot 545 S vy, 28 AR % bk 5 P A= ) MDCK
M AA L AT T/ B hURATL 85 13635 5545 (813);
[7i] B 2 2% AR 1 MIDCK 200 L %) B 28 50 SIG BE
Hi A R IOE(E 4), X FESEH T MDCK
RUETF R E /NG F i, BEFR B R U-
RATI1, 5 hURAT1 [R1JEPE R, P REAEAE L R A He
R E S AT S CI2sFAIk hURATI X PRER
MY, DRI AR SIS B0 R FAN 5 LR 22 ol AR R i
AT hURAT &5 240 LR 17%) R TR W WAL %5 8 52 s, 3

PDF L "pdfFactory Pro™ i FH AL www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

254 Ao B

ER

2016 4F

2

FERE B - 3b S AL A 90 % hURAT AR 385 5
WF 5T Hf o X AR AR 5 3R 19 hURATL Fa % 4 i ik
5523 AR AN B RR A TR RIS K T REASIN
B, BRI RSN A5 B A R R A AR AL (A
2), (AYERG 2 RIR Y BE 71 7 T, FaFhURATI 4
JIE XS B At i o 1 A5 LA (B 5).

TEZN L P PR PR Fr S r i Jy T, Fh 40 P R
fiR S AR (pmol Z%), RPAE-2: H AT 2% SR 55 0 1Y
PRIAS I £ (4N Sigma 23 7555 MARKO77
5 Life technologies INERRE N A22181 Y FREEKS:
MR ), ol T AR A i PR A BRI, JF A fig
TG R ASHI L PN PR IR K-, S ME LAMER TN 25 24
J ML R PRI B f /KT Ak . A TR i
Joj FHIX ﬁb}?ﬁ&h{w TR T 174 R i S 3t 1k B
T X — i, TRt A A e R A R R
200 0 P R R A S [ A0 Sk . BRI b, AR TR
FH 4C FRICPRBRIEA 75256, 4 FH R Z AR ic vk it
ARG, AR R v v I 8 e T L PR R AG:
W73, XA AT e B RTME— AT AT R ARSI i o
S0 v T e R R R VAL 4 st A5 % I 2 A A2
Xof B A 2 2 M BB T VAR R I e A S 2

17T 122, 15 H 4 PR 1 W A 52 56 7 e A R A
B 18] 4 2 min, hURAT1 X JR BR W WS B Km N
365.4 pmol/L([&l 6). WAk, BHM: 24 1 Ml 2 45
(7)o R BHA Iy 3 et 1946 5 % hURATI
(A S PR B TS P S e

R, ARSI T B N T RS A xiﬁﬁﬁ,_xﬂ%
77 M T F4 5 %35 hURATI ) MDCK ZH g fk,
IR T 120 MR X[ C R R B R WA A 1, T %
T —EL) hURATL SH#E s MDCK 21 280445 | []
IR FRIC ARG R s () K R B Ak A AR NG A
Ry A 2, Heah R ] 52, Ry TR IR 25
FERARAE T YIS PPN i Ao B

2% ik (References) :

[1]  CHANG H Y, TUNG C W, LEE P H, et al. Hyperuricemia as
an independent risk factor of chronic kidney disease in mid
dle—aged and elderly population[]J]. The American Journal of the
Medical Sciences, 2010, 339(6): 509-515.

[2] RICHETTE P, BARDIN T. Gout[J]. The Lancet, 2010, 375(9711):
318-328.

[3] ENOMOTO A, NIWA T, KANAI Y, et al. Urate transporter
and renal hypouricemia[J]. The Japanese Journal of Clinical
Pathology, 2003, 51(9): 892-897.

[4] K%, IVESE, Wk hURATI, SLC2A9, ABCG2 5 JRIR IfiL
iE, T KA 56 R KGR R [T 22 %73R (ZHANG Bei, SUN

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Yu-ping, YAO Hua. The relationship of hURATI, SLC2A9
and ABCG2 with hyperuricemia and gout and the clinical sig—
nificance[]J]. Medical Recapitulate), 2013, 19(2): 216-218.
ICHIDA K, HOSOYAMADA M, HISATOME 1, et al. Clinical
and molecular analysis of patients with renal hypouricemia in
Japan—influence of URATI gene on urinary urate excretion[]].
Journal of the American Society of Nephrology, 2004, 15(1):
164-173.

MATSUO H, NAKAYAMA A, SAKIYAMA M, et al. ABCG2
dysfunction causes hyperuricemia due to both renal urate un
derexcretion and renal urate overload|J]. Scientific Reports, 2014,
4: 3755.

YU ZF, FONG W P, CHENG C H K. Morin (3, 5, 7, 2, 4’ —pen—
tahydroxyflavone) exhibits potent inhibitory actions on urate
transport by the human urate anion transporter (hURAT1) ex
pressed in human embryonic kidney cells[J]. Drug Metabolism
and Disposition, 2007, 35(6): 981-986.

SHIN H J, TAKEDA M, ENOMOTO A, et al. Interactions of u—
rate transporter URATI in human kidney with uricosuric
drugs[J]. Nephrology, 2011, 16(2): 156-162.

NAKANISHI T, OHYA K, SHIMADA S, et al. Functional co—
operation of URATI (SLC22A12) and URATv1 (SLC2A9) in re-
nal reabsorption of urate[J]. Nephrology Dialysis Transplantation,
2013, 28(3): 603-611.

SMITH E U R, DIAZ-TORNE C, PRERZ-RUIZ F, et al. Epi—
demiology of gout: an update[J]. Best Practice & Research Clin—
ical Rheumatology, 2010, 24(6): 811-827.

WORTMANN R L. Gout and hyperuricemialJ]. Current Opinion
in Rheumatology, 2002, 14(3): 281-286.

STRASAK A M, KELLEHER C C, BRANT L J, et al. Serum
uric acid is an independent predictor for all major forms of
cardiovascular death in 28,613 elderly women: a prospective
21-year follow—up study[J]. International Journal of Cardiolo—
gy, 2008, 125(2): 232-239.

KAWASHIMA M, WADA K, OHTA H, et al. Association be—
tween asymptomatic hyperuricemia and new—onset chronic kid—
ney disease in Japanese male workers: a long—term retrospective
cohort study[J]. BioMed Central Nephrology, 2011, 12: 31.

WRET, 24 5, BRI TR v PRI ILAE o AL 1] (9 B 52
PER()). EPR L2 E (CHEN Ying, LI Chang—gui, MIAO
Zhi—min. Pathogenesis of primary hyperuricemialJ]. International
Journal of Genetics), 2006, 29(1): 59-61.

WU X, MUZNY D M, LEE C C, et al. Two independent muta—
tional events in the loss of urate oxidase during hominoid evo—
lution[]J]. Journal of Molecular Evolution, 1992, 34(1): 78-84.
HEDIGER M A. Physiology and biochemistry of uric acid[J].
Revue Therapeutische Umschau, 2004, 61(9): 541-545.
DIAZ-TORNE C, PEREZ-HERRERO N, PEREZ-RUIZ F.
New medications in development for the treatment of hyper—
uricemia of gout[J]. Current Opinion in Rheumatology, 2015, 27
(2): 164-169.

JANSEN T L, REINDERS M K, VAN ROON E N, et al. Benzbro—
marone withdrawn from the European market: another case of
“absence of evidence is evidence of absence”?[J]. Clinical and
Experimental Rheumatology, 2004, 22(5): 651-651.

BACH M H, SIMKIN P A. Uricosuric drugs: the once and fu—
ture therapy for hyperuricemia?[J]. Current Opinion in Rheuma—
tology, 2014, 26(2): 169-175.

IRVINE J D, TAKAHASHI L, LOCKHART K, et al. MDCK
(Madin—Darby canine kidney) cells: a tool for membrane per—
meability screeningJ]. Journal of Pharmaceutical Sciences, 1999,
88(1): 28-33.

ENOMOTO A, KIMURA H, CHAIROUNGDUA A, et al. Molec—
ular identification of a renal urate—anion exchanger that regu—

lates blood urate levels[]]. Nature, 2002, 417(6887): 447-452.

PDF SCHF# ] "pdfFactory Pro™ X RAG)HE www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

