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W OE: BM BRIUKIEZON &R K R E R &AL 3% HEE Wistar K REEHL AT REZE . BEAUAH . IR (30
mg/kg) HAKIERM. . HHE (0.2, 04. 0.8 gkg) H. KR ig WHERRHT (0.75 g/kg), 1 k/d, #ES:5F, BVmEER
BRIMERETY ;[ B2 2500 T ig AR AR IZ6%, 1| Wod, YESE 5 . AR S i AR b R B KT 4
AR B R HLBH B #4188 1 (organic anion transporter 1, OAT1) 7KF; Western blotting 2l i€ & 41 25 7
EWEF 124K 9 (glucose transporter 9, GLUT9). OAT1. JRFRE: #5124k 1 (urate transporter 1, URAT1) £E[H#KIA; qRT-PCR
R 1404 GLUT9. OAT1. URAT1 mRNA £iE. 258 A2 KR i R JRER /K- 835 FH s (P<<0.01), GLUTY.
URAT1 mRNA FI&E B RiAKFHETE (P<0.01), OAT1 mRNA FIEEHEEKTFHERE (P<0.01); SHRALLE,

KU 2 AT I 2 B AR R BRI AR R PR R /KT (P<<0.01), 23 F I GLUT9. URAT1 mRNA Fl&E HEIEKTF (P<0.01),

E% 1 OATI mRNA FIEARLKT (P<0.01). Z5ie /KI5 Z A 5 5 R R MUAE K BB AT JR R #h #4387k OATI.

URAT1. GLUT9 B3k, M RFERRERIEH .

KRR KIER; mRRIE; GBS THEEA 1 RRBFHER 1, EaEkiaiko

FESES: R285.5 XEkFRSE: A NXERS: 0253 - 2670(2020)22 - 5776 - 05

DOI: 10.7501/j.issn.0253-2670.2020.22.015

Effect of hirudin on expressions of urate transporters OAT1, URAT1 and GLUT9
in hyperuricemia rats
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Abstract: Objective To explore the effect of hirudin on hyperuricemia rats and its mechanism. Methods Male Wistar rats were
randomly divided into control group, model group, allopurinol (30 mg/kg) group, hirudin low-, middle- and high-dose (0.2, 0.4, 0.8 g/kg)
group. Rats were ig potassium oxonate (0.75 g/kg) to induce hyperglycemia model, once a day for five weeks. And all administration groups
were respectively ig corresponding doses of drugs. The level of uric acid in serum and urine of rats were measured by biochemical method;
The level of organic anion transporter 1 (OAT1) in kidney was measured by immunohistochemistry; The protein expressions of glucose
transporter 9 (GLUT9), OAT1 and urate transporter 1 (URAT1) in kidney were measured by western blotting; The expression levels of
GLUT9, OAT1 and URAT1 mRNA in kidney were detected by qRT-PCR. Results Compared with control group, the level of uric acid in
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serum and urine of rats in model group was significantly increased (P < 0.01), the expressions of GLUT9, URAT1 mRNA and protein

were significantly increased (P < 0.01), the expressions of OAT1 mRNA and protein were significantly decreased (P < 0.01). Compared

with model group, the level of uric acid in serum and urine of rats in hirudin group were significantly decreased (P < 0.01), the expressions
of GLUT9, URAT1 mRNA and protein were significantly reduced (P < 0.01), the expressions of OAT1 mRNA and protein were

significantly increased (P < 0.01). Conclusion Hirudin can reduce the uric acid by regulating the expressions of renal urate transporters

OAT1, URAT1 and GLUT9 in hyperuricemia rats.
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R MUE Chyperuricaemia, HUA) A& —FffA
P RS AR 2L, UM R ER 3 22 B AR R
BB NATTH 5 5/ A A2 vE 7 A8k, HUA &
JiFRE FFHERE, (H HUA RIFRREATT Y, 28
BH A MAREZINN, HUA 290 M B E 1A
RFEREPY, FIE M SR B SRk
Ao 5o Ui SR ) i A B TR SRS, e fE N
Ffi . H AT TVAIT HUA (176 25 5 G BIVERE
ARG RS, ARHST RS e, Bk
PR EAR KM, FERRIIA b5z 2IRRH O, 4
i, 2RO, REERIEIYEES
W& Poecilobdella Manil Lensis T4k, HAIH
Jeik. HORM TR, HHTEIT A R
PR, KR 2R W s 1Y) ELE R R, B
ESTE IR N 11 o7 O 11| =2 (=3 I L R B2 e
AR TR SE SRR B, il ik I 2 AR v R R /)N BRI
TH IRERZKFIN, 7Kg 200] i PR R IUE LA 2 258 T
YRR, AT DU R RR B 237, HUA R RRABEAY,
TR KRR X HUA K RRER #5412 5 E 2,
BT KEE 259697 HUA BI/ERIALE
1 MR5EE
1.1 XEzhY)

36 A MfEME Wistar K, A& (250+20) g,
PR VFAE S SYXK (%) 2018-0104, F SPF
WM IR, FFREE 22~26 C, MHXEE
50%~60%, JEFIGHE.

1.2 Zam5id

SR (LS 20180608) T H T T4
HRFEAEMEARHEARAT, &7 R Y
HIEFC T 45 B I 7T 03 8 N R R A R SR B W AE AR
I FRRW (185 PI3TII2) . BIMEEE (%5
A105386) M EHERTHL T AALBHBAR A PR A 7] 5
R ZENEE Sigma A F]; FREQINAGEI H /5
A TR TR RPTANIA B T El |
(organic anion transporter 1, OAT1) $i{A H Abcam
ANF; RPURFE 24k 1 (urate transporter,

URAT1D). St % Bl % iz 44k 9 (glucose transporter 9,
GLUTO. 1Pt f 1gG PRy B X3 LB YR}
FAWRATR; (EP R/ 1gG RAYE B AR NG H
EVHEARIFRAERAT: IL2EMEN A IR R E
BHEHEBR AT Trizol IG & H Ambion AF]; K
HR A& H TaKaRa A#; OAT1. URATI.
GLUTY 51908 F EUR — M R A TR A F 5
PVDF fi&. 05K J6AIE H Millipore A o
1.3 {435

DM1000 IFE &k, RM2235 f b A HLg
H Leica A #); TKD-TSB 44 /K LI B 81k B
BT 8 A PR /A s TB-718D A7 i G LI [ 381k
BRI A R AT ; CFX-Connect 96 %% € &=
PCR {%. mini protean 3 cell FK{X 4 H Bio-Rad 2
Al; MK3 bR 325 22 H A F .
2 ik
2.1 KEEZRIHIFZ

PR 2% AN 1) 410 W I i R TS B T 25
H, IINE ERERAE A CREIR AT, AR &g ik
TEARIE M, RO RIRKIE RS . 4l )5
IINARRHA R T8, SRR AR R R KIE = (Gt
1B € Z1°8 500 ATU/g) o LLZRAR /KRR Sl i i)
R BN 0.02. 0.04. 0.08 g/mL HIVETR, FE
KEERM. . &FE (02, 04, 0.8 ghkg) 4.
22 TIRBIEN S554E

P R BEMN AR 7 d JEHHTI . KR
BLAF AT HEA | ABEAYEH L JIERE (30 mg/kg, FREL 90 mg
INERE, FRIKIEMEZRE 30 mL, FCHIFREIREN
3mg/mL) AAKIERAC. . mFEL, &6 H.
R 9: 00 IR ig SARRRAT (0.75 g/kg, FREX 105¢
SFURRRET, ZIRKIE IR E A A 140 mL, FCHJoT S
N 0.075 mg/mL), 1%/, EEES A, M RERImn
SRR RIS 15: 00 BPXTHEZH ., AR ig 255 R A= 2
K, BEZH I ig ARFIRIIZ), HEHERUA
10 mL/kg, 170/d, &S5 . TR H 9: 00
PSRRI KRR KR ip 1% L EL 2245k
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Wefe, MEESIMCRIL, ZHERFASE, BUEHA.
2.3 S AR R Mm% R0 R & B FRER 7K -
WA 2 i fE, KRUEE KU, 1 k/E, R
PRERINGR S 1 W AU 35 PR R /K F, SR BigbmAX
R 510 nm KA E (4) 1.
24 REBENENEEHLFH OAT1 KT
WEHGE e K. RS, $E DR
FIR S B KAE, BL0.01 mol/L 745 B 28 il
FEBEUR, 3% H.0: 0% & bk IR Ak
BEvE T, 10%102E MG E . A OAT1 fiifk (1@
500 FllizEdife/i 1gG RAY), DAB %eta. B,
HAREEY, BK, ZHREHERF, Th¥E
B TR g,
2.5 Western blotting ;%E
OAT1. URATI1 &Rk
B 20 mg KB4, i 200 uL RRRIR S
5%, 4 C. 12 000X g B0 15 min, BB, R
H BCA E#HTHEEER. W 20 pg AWM, &
12% SDS-PAGE 73 &5, WR4EK HIKHEIE RN 80V, &
S PR A 120V, HLEKES RS SR AR AR
E AR A 0.22 um PVDF i B, 0 5%/ ig @545

B4H4A GLUTY.

IgG, ZFiRWEHE 1h, PBST ¥k 31K, 5 min/ik. N
MMEEE RG], BeEgYs, F TANON GIS # A
EE ST K AR
2.6 qRT-PCR #&'54
URAT1 mRNA FiAKFE

HY 100 mg KEEZHZ, A 1 mL Trizol 7], %
HE Trizol A7 15 I T5H2 U RNA, SKF Sl e
BT RIS 5IPRE NCBI [ RAHE R 7511
it M GAPDH 1fENNZ. SI¥FFIWT: GLUT9
(F: 5-TCCTACTGCTTCCTCGTCTT-3’, R: 5°-TGGGT-
TCTGTTCTTGGTCTCT-3’, 89 bp); OAT1 (F: 5’-AAG-
CAAGGACAACCCG-3’; R: 5’-CGATGAGAGCACAC-
AAGG-3’, 182bp); URATI1 (F: 5°-GACAACAGCA-
CCTCCCA-3’, R: 5°-ACCCAGCCATCCTCACA-3’,
200 bp); GAPDH (F: 5-CAAGTTCAACGGCACAG-3’,
R: 5-CCAGTAGACTCCACGACAT-3’, 138 bp).
qRT-PCRH M4 264495 "CHIAEH: 3 min, 95 ‘CAZES s,
56 ‘CiEk 10s, 72 CHEfH255s, 40 MEHR.
2.7 GtESH

SEISEHE K DL x + 5 Rk, F SPSS 23.0 #f4
BT ST T

H#0F GLUTY9. OATI1.

T 4 CHMFE®, 95N GLUT9.OAT1. URAT1I 3 %R
Pk (1:1000), ZEiREHF 1h, PBST Htik 3 Ik, 3.1 JKEEZEXT HUA X5 I5E S FRER7K A S0
5 min/ik. MMAZFM I EAYEEFR LT 1L % R 1 s, SXTIRAERE, 5 2. 3. 4. 5 4,
T 1 KEEZEI HUA XRMERERKFEHENE (x+s5,n=6)
Table 1 Effect of hirudin on level of uric acid in serum of HUA rats (x+s,n=6)
: _ JREZ/(umol-L™1
Q | XI = * 1 A =2 = A
2H 53 &/ (g-kg™) BT B30 e F5 T
ot HE — 7832+ 9.42 82.63+15.06 86.98+ 9.26 8533+ 6.56
R — 143.63+18.86™ 145.93+17.12** 167.30+24.12** 200.25+29.83**
3] MR 0.030 106.95+ 3.65" 106.07+ 4.87# 101.25+ 1.96" 109.65+ 2.48#
IKIEZE 0.2 132.98+ 6.59 135.07+ 5.41 132.02+ 5.96% 131.63% 4.67%
0.4 12047+ 3.04% 121.45+ 3.68 121.63+ 3.04% 121.15+ 2.82#
0.8 107.68+ 2.98% 103.38+ 5.08" 105.97+ 3.26 105.77+ 4.94%
SxlHA LR P<0.01; SEMALLEK: #P<0.01, TH

**P <0.01 vs control group; P < 0.01 vs model group, same as belows
A5 RY 20 K BRIV A SR B KPS B s (P<
0.01), HBEWEIEK, (37 PR ER /K- Tt s (1 i 2
TR SHEAALLE, KIERF . w7 gL R
i 20 K BRI A R R KPR B R R B (P<<0.01),
SEAEAA KA
3.2 JKIZZRXT HUA KERFRIE R FRER7K RS20

WK 1 s, SXHIRALERE:, 5 AR K
BUREH R R/KFEE TS (P<0.01); SEAIA
Ebds, ZKUEZR AR oo 2 A Ml e 4 K R PR A
JREGZKFBR & R FE (P<0.01).
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Fig. 1 Effect of hirudin on level of uric acid in urine of
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3.3 JKEEZRXT HUA KER B H OAT1 FEHIF20

WK 2 fror, SxTHRAEA:, AR KRR
Z1 OAT1 Rk SHMA LA, KIEZREAC H.
i 701 B 2H R B e 2H K RV 2 ZH OAT L RIA g .

Xt I L]

7J<ﬂ§? 0 2 g kg 7J(§% 0.8 g'kg!

KIEEE 04 gk
PR 50 pm
Scale bar: 50 um
2 KEEEX HUA KRBELAS OAT1 RiZHIFME

(X200; x+s,n=6)
Fig. 2 Effect of hirudin on expression of OAT1 in kidney
tissue of HUA rats (x 200; x+s,n=6)
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Fig. 3 Effect of hirudin on expressions of GLUT9, OAT1,

URAT1 mRNA in kidney tissue of HUA rats (x+s,n=6)
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Fig. 4 Effect of hirudin on expressions of GLUT9, OAT1,
URAT1 protein in kidney tissue of HUA rats (x+s,n=6)
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