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G2 (ATP-binding Cassette Superfamily G Member 2, ABCG2) ., % %] #4415 & & 9(Glucose Transporter
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LR T EE 2R 5T B B R E B K 7 . 410006) Abstract  Objective: To study the mechanism of Juanbili-
2 IR R R L B jieqing recipe in reducing serum uric acid (SUA) from the
9 IR T E 2 e uric acid transporters such as renal URATI1 (urate trans-
e T I porter 1), ABCG2 ( ATP-binding cassette superfamily G

A AE E-mail :459673129@ qq. com member 2) and GLUT9 (glucose transporter 9). Methods:
H H = .

SD male rats were randomly divided into control group,mod-
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el group,benzbromarone group (5 mg/kg) .low,medium and high dose groups (11,22,44 g/kg) of Juanbilijieqing recipe.
Except for the blank group,hyperuricemia models were established in all other groups. Benzbromarone group and Juanbili-
jleqing recipe group were given corresponding concentrations of suspension by intragastric administration to intervene.
Finally, the blood of abdominal aorta and kidney tissue of rats were collected. The content of serum uric acid was detected
by automatic biochemical instrument technology. The expressions of URAT1,GLUTY9, ABCG2 mRNA and protein in the
kidneys of rats were detected by real-time PCR and Western Blot. Results: Compared with the blank group,the SUA level
in the model group increased significantly (P<Z0. 05). There was a significant difference in SUA level between the blank
group and the model group.indicating that the modeling was successful. Compared with the control group.the expression
of URATI1,GLUT9 mRNA and protein increased significantly ( P<C0. 05), while the expression of ABCG2 mRNA and
protein decreased significantly in the model group (P<C0. 05). Compared with the model group, the expression of URATI,
GLUT9 mRNA and protein in each does of Juanbilijieqing recipe group and benzbromarone group decreased significantly
(P<C0. 05),and the expression of ABCG2 mRNA and protein increased significantly (P<C0. 05). Compared with the
Juanbilijieqing recipe high dose group, the expression of URATI1, GLUT9 mRNA and protein increased significantly
(P<C0. 05) ,while the expression of ABCG2 mRNA and protein decreased significantly in the middle and low dose groups
(P<C0. 05). Conclusion; Juanbilijieqing recipe can inhibit the expression of URAT1,GLUTY9 mRNA and protein in kidney,
promote the expression of ABCG2 mRNA and protein, reduce the secretion and reabsorption of uric acid, increase the

excretion of uric acid,and then reduce the level of serum uric acid. And with the increase of dose,its effect of reducing uric

acid gradually strengthened.
Keywords:
transporter 9 (GLUT9) ; Juanbilijieqing recipe
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uric acid; urate transporter 1 (URAT1); ATP-binding cassette superfamily G member 2 (ABCG2) ; glucose
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S C1915007, by By T A= Ak BB ey A BR A ®DD L i
B 20 mg/mL YR AR RAIER . U LERE T
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1.3 S5

Hbt URATI Z5BEPiik Git5 R 14937-1-AP) |
BT GLUT9 Zsg ik (it 5 0 67530-1-1g) L fu 3t
ABCG2 Z ¢ f& Hi ik (it 5 24 27286-1-AP) , IR 4T B-
actinPr & (5 H 66009-1-1g) ¥ty [ 3£ [ Proteintech
Group A H]l; mRNA #f # % X 7 & (#t 5 H
CW2569) ., Ultra SYBR Mixture (4t 5 % CW2601)
DM2000 Plus DNA Marker (it 5 5 CW0632) ¥l A
A6 50 5 Oy i 2 A W B4 A R A Al Tris (HiE 5 0
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P1622) & 1 W 2 B 410 1 77 (L5 o P1260) 250 7 Jb
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FIRCHS R TS D ERIE A & (85 h GL-
88B) ¥ [ VL 75 ¥ ] AR DL IR AS 285 il 3t A PR 2 ) 5 ¢
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R AR BB R BENL 7 i 6 20, RIS 4 RN
ARV B A | B T 5 AR R A R R D) |
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500 mg/kgif B AL, 25 41T LA SE IR B A R K IR
JETES HEE 2525 1/ d 3RS 8 d,
1.5.2 w5 T LR 4 RIFH. 5 HE#
30 min Ji5 . 885 P75 7 AR T R i 2 4 T DA
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BORAE R A 8 2 A A ORI 05 1 PR R % &2
B HER, —80 C T kIR FEH .
1.5.4 Western Blot % & 40 K BB E - URATIL,
GLUTY9.ABCG2 £k  H0.025 g HE Ik
WS A 250 p Ll JRC5T 50 958 U0 TE 1 (RIPAD 24 fif 2% o
W vk I 24#% 10 min, 12 000 r/min,4 “C &[> 15 min, §
L5mL FERER. 160 pLEH EF. WA 40 L
S5FF AR W BIRA), W K & 5 min ARk, A ALIE
10 pLZE A A ARic ¥ 2. 8 pL, IH E R 75 V
FLPK 130 min, 1 15 M i FE UK 28 J0C IS 0 B 2% 1k FRL VK
PICH B8 0 4% ME 25 5 e TR AR DR /N 1 DB 48 FT NC
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300 mA fH & #1717 5 B, URATL. ABCG2 %
90 min,GLUTY9 2 80 min, B-actin £ 60 min, &%
Jei s JE A 1 X PBST G iR 5 22 w80 il Uk R 1 X
PBST Al 5% WiAR W32 A& . H 1 XPBST ¥4 —
B BB — 2 W0 R B:, URAT1(1:500) ,GLUT9(1:
5 000) ,ABCG2(1:500) ,B-actin(1:5 000) , }f i 55 —
Pi—RBERBEE 90 min, I F L5 H . 1 X PBST x & %
W3 K BIR 15 min, A 1 XPBST #i B HUR i A b P
fiti (HRP) #5489 —- 3t . HRP 111 £ 51 R T4k 1eG(1:
5 000) \HRP 140 e difk IgG(1:6 000) , B 7 B J5
P 5 BRI =\ E 90 min, W F 455, 1 X
PBST Jx & Ve 3 Y. A 10 min, 3458 K1k 2% %
(ECL) & (B, @ k.

1.5.5 S¢Hf PCR A I 45 41 K BUE BE b URATI,
GLUTY9,ABCG2 /) mRNA ik #5418 Trizol
T B PR I B RNA 585023 6ok B 11 ik 2 A
g, W AE 100~200 ng/p L, 4 EFE 1. 8~2.0 Z[H]
¥pap, s sk UL ANTP IR G4 2.5 mmol/L (4 pL) .
RALIY (2 pL) \RNA Bl (7 L) 5 X 3 5% 5§ i
(RTase) B Wik (4 pL) . R JBEEE(DTT)0. 1 mol/L
(2 pL) JHiFiScript 200 U/pL (1 pL) #4523 4K 2 3% i
PG IR 5T, 50 8 B 0o 10 450 BE b 9 3 W W 4 B 48 IR
50 CHFHE 50 min,85 CWEHE 5 min, M &5 W5, %
HEOBETK LR, EEEEREYHEAREL S
L (NCBD) |4 % BH 1y & URATIL, GLUTY,
ABCG2, B-actin [} )7 41, & FH primer 58 AF 5211514 .
FWAET ARG GITFIS R D, LRERES
it 4% X B N CREANFEA B 4845 3 AN fLL 3k 30 pL (KR,
BEAL 10 p1) 230 L AR FR N FRUF ™ W) (2 L) Rl 51 )
10 pmol/L (1 pL) JIEE 514 10 pmol/L (1 p1) (ddH, O
(11 pl) .2 X SYBR Green PCR Master Mix (15 pl.) B
= PCRYy #REFH 95 C 10 min, 95 C 15 5,60 C
30 5,60~95 “C &1 240 HT .

x1 s5|9F%
KB
S 31 (57-37) .
/bp
F ACATCCGTAAAGACCTCTATGCC
R-actin ) ) ) 223
R TACTCCTGCTTGCTGATCCAC
F AACAGGAGAAAGGCAGAGGC
R-URATI1 116
R GGTGTGTGGAGTAGAGTGCC
F CCATCATTGCCTCGTTCTGC
R-GLUT9 145
R AAAAGGAGCCCTACAACGAAG
F AGCCTGTATATGTTACCTCGTT
R-ABCG2 140
R AAGGGCACCAATAATCAGTCC

L6 SEil*Eirk
KodeR Al SPSS 23. 0 A B T Gt e b . it
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2.1 £ 2H KRR R 7K P

5525 FIAL A H AR 20t R iR /K SF- B S 3, 25 5%
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PAATEW B 25 5 PR IE A ) . SRR A L L AR
L2 | B T3 TV 4% 0 R 2 I DR R K F- 24 1 e
K. 2% A Gt 225 L (P<<0. 05), #9815 %% 7 11
e ) 2R LR BE B T G I DR R K F-
BAREAR, 22 5 A G127 8 L (P<<0.05) , L3k 2,

£2 BAKXRMRBEAFETEs,n=10,umol/L)

21 5] Ifil bR 1%

A 107.16+41. 65
A A 4 510. 3644, 31"
RN A 179. 46421, 939>
Bty 5 [y Y T AR 2 381. 0822, 4379
Sl 3 9 O R A 320. 41414, 597299
Bl 5 I Y T v R 2 262. 847418, 03029HY

F.D 52 A, P<0.05;2) SR, P<<0. 05;
3) 55 VR I B 20 A [, P<<0. 05 54) 55 S8 17 745 35 7 30 42 4 A
He . P<<0. 0535) 5 s 98 77 35 %5 7 b 57 = 4 A e . P<<0. 05,
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2.2 B ONE4l 4 URATIL. GLUTY9, ABCG2 1y
mRNA ik K F

Hes 4 i, AR 4] URAT1.GLUTY9 mRNA
iR EF & ZRA 5 E L (P<<0.05) ; ABCG2
mRNA £k E TR, 22 R A58 L (P<0.05) .,
G RERY ZH LA SRR DD 1V J7 A% 5 i A A AR R D R 2H
URATI1,GLUTY9 mRNA £ k¥ i F & (P <
0.05),ABCG2 tE IR B EF & . ZFAHGIT¥E X
(P<C0.05) 5 H 2R VR Ih [ 21 £ 1 i 955 g 49 3 O 4% 7 it
H.ZEFAG ¥ E X (P<0.05), 567
F A R, KR R4 URATL.GLUT9 mRNA
FKRU B, 25 A 5078 L (P<<0.05) ; ABCG2
mRNA FRIKU TR, 22 A G it 208 L (P<<0.05);
AL A R R 1 T R A R B G 5 DR 3.
2.3 FHE4l 4 URATI.GLUTY9.,ABCG2 (¥ 14

Fik K
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IKIKOP 5 B R RGO R — 3. 5 2 A T A A
4 URATI.GLUTY #HE I RA B E T &, 25451t
2B Y (P<<0.05);ABCG2 BEHEXBE TR, £ 5
H G123 L (P<C0.05), SR A, sl Dy 4y
TH A FI A MR 4] URATL.GLUTY & H %
KPR 22 S A GeitE B L (P<<0. 05) s ABCG2
HARKBET . ZRAGIHE L (P<0.05) ;K

%3 URATI.GLUT9,ABCG2.B-actin 9 EE FEKE G +s.n=10)

i
B T WS O TP R . 955 440,080 2029

. 751 840. 368 22¥" .521 540,020 4V2%0

21 5 URATI GLUTY ABCG2
EHH 1.008 040.152 5 0.006 2£0.133 5 1.391 740.176 1
IR 21 3.799 0£0.616 1V 3.122 6+£0.502 2V 0.170 92£0.078 0V
AR R 1.226 340.215 6V 1.519 9+0. 191 6% 0.962 8+0.195 1V?
il L T 9 O IR R 2.215 140,322 9V 2.178 440,249 1V9® 0.465 32£0.034 7V9%
1 1 0
1 0

T T T e R e . 420 940,166 0V70P

1_ 201 ’7io. 126 11)2)3)4)5) . 914 SiO, 132 7|)2)3>4)5)

D52 HAME, P<0.05;2) SHIARI AL . P<T0. 05;3) 5 415 B BELLA . P<T0. 0554) 5 88 J7 79 1 7 AR B AR 1, P<

0.0535) 5 $BBL I 5 35 J7 v 30 Bk 414 L, P<<0. 05,
TR Lh R 2R AN T s Py VI O A R B 2 A SR
B (P<C0.05), 55 BRI I3 15 9 J7 e 7 it 21 LA
fKFIH 40 URATL.GLUTY A ELW R A&, £ 5
Bt L (P<<0.05); ABCG2 B ERLHWET
M, 2 S A 812 & L (P <0.05), URATI,
GLUT9,ABCG2 . B-actin [ 1 3K 35 7K °F- [7] #£ B 25 5
YT AR T W e W 1 ek 4 R,
3 itig

Jir e P v DR ML P 3 S DAL 2 DR R HE i A ik 2D
1/ B S B s BR TR A 1 38 I ) S O D Sy NS
AR At A v G B T 1Y) S i S OO 04 R T R A R/
VER 2 S0 T 3% A 8 5 T 5 | A ) DR T R Y g sk 20 D) 2
B[R Sk R T A4 I A A in RN/ B s i D BT S B R

UART] ™ GED) o GNP @D e ()LD
GLUT) ——— Gl e Gy P o 55D
ABCR D -~ GEg o= —— e 70LKD

B -actin D D GED G €GP @ 4D
A B C D E F

I ANZAS; BRHREY; CHERDEM; DNEHHHEI
FEH; EABRETETPARE; PYRELTEIRAEL

B 1 URATI.GLUTY9,ABCG2,B-actin (15 B Rk Kk E
PR A JUE B HE S — A 52 2% i 3 B L O 5
A LB B 2 Ny 2 M AR AR B /N R 1
YB3 WA Y E S (ST B B /INE R 43 W (S2 B
A3 W8 R (S3 B o PR R DA AR A 3 - i J5
Jowk A I A0 S NSy 12 S BRI N R
AR ) HEME 5 EAR A — BRIV is A S 5 W e 7l ,
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%4 URATL.GLUT9.ABCG2.B-actin I A RIZKFEHWELHEE/ NS EAREE 2+5,n=10)

21 51 URAT1/B-actin

GLUTY/B-actin ABCG2/B-actin

A4 0.18140.016
i 0 21 0.62340.013"
S 3 0.29274-0. 026V
Bl 5 1y Y AR 2 0. 604740, 028V2¥
il 5 Oy Y T rh R A 0.484+0.0030290
Bl 955 I Y T v R 2 0.36140. 01702909

.192:£0. 011
.622£0. 037"

. 26450, 007"

. 49540, 002"
42340, 0180290
. 3640, 0041909

41340.013
0820. 002"
274740.013"%
16340. 006V
2137£0. 0092

0
0
0
0
0
0 36240.01572909

0. 0555) 5 S5 T3 45 0 J +P ) 45 2L A HE  P<Z0. 05,

IRRE IR EAREX ~ RN FicERZ —, HE
(=L G Tl I S 3 /S A e I N s
URATUE Jy 4R AN 1l bR IR /K V- 9 G 5 5 30 18, L
YERA HLEA B F Can BRI FLIR 45) 5 TCHLI B Cln
85D A A S T LUTE B /N R A R TR DN A I W i
A bRz 4 i URATL 2 4 BR R 245 (I 4 R 1
Bt PR T A5 FIBL PR R HE 245 4 Cln A 2 L ik g8 Pk i
S5O AE P R0 . AR 5 3 Y R R0 oA ORIl IR R Y
TR, EBRAE A o /NS IR & ) URATL |, [
LA T PR R ER 1) 5 WA I 38 Ao DR 2 2 DR R HE
DL RS H g0, GLUTOM S R T /NG 1 Bz 40
TO 5% R0 IR AN T A S — v 25 L o o R M 1 PR TR
RSB A A PR R AR F W IS R v 5 URATL e fm]4E
L AELL URATT AR A 4 IR i 8 Wl 31 5 /N
AN Z S LD GLUTY 1R S 15 A 4 H 5 0 0k
Bl " . ABCG2 &2 ATP 45 & G fis B K
W 2 — RS 5 IR IR AT, i 58 2 W] ABCG2 3
AE A B B 23 el /0 PR R B HE H L N K 52 5 v A 3
ABCG2 BB ik JR R HE M (1 2538,

IR Y T R AL 2 22 A e A S B A S
3 ok B R R UG 7 R LI 48 T s fl D A SR Y U L
DAl F AL AR SR 20 g BT 10 g R
10 g BFR 15 g 2400 15 g 8% 10 g Bl 10 g %15
10 g B4R % 15 g H w0 6 g 25, b e, |5
AR I B A R R P 2 he AR TR PR
FUE AR R R G R AR B O LTS R
P/ = B IR (1 E R N | o T oy A - |
M A Z Dy, AR I PR is R T AT #E L Ho
B0 AN RO . i R 2 M 22 T X IR AL R
253097 R B BL I 5 97 &G AT T SR S R 1 n i
1t Meta 438 45 HHJ RURIR I 0 3 2 5 R a
R b2 25 R B A 0 PR A MR 1A 2 T T K G
HH-2(AQP2) FIHVR 5L 8 1 70 CHSP70) 78 1) Wi Jiii K
Wi AR 2 S5 b A 2 X, B X TLR4/NF-«B 5
538 % NLRP3 4 4E (4 5 55 22 A3l B F 47 0 5, Gk 58
%77 ] RE 8 o 10 % . TR 3 TNF-a. IL-1B,

0
0
0
0
0
0
D528 FUATHT G P<20. 055 2) SRR AT L . P<<0. 0553) 5 %15 Ly B 2 A H L P<<0. 0554 15 B g 399 35 05 IR B LT 1L L P<<

TL-6 (4 25 3R 3K . DL I R I O IXUASE 28 1 i JiR 1R 7K F

0 7] JEL SV i R 2 2 0 R RE L g B
A B 5 W) A SR A2 i I B T Y R Al B DA PR TR B

ZEHE I (URATL.GLUTY, ABCG2) (£ BE , 48 151 T %

IR V0 T T fe R TR I B A AR v e DR R A FH R AL

Wil 2 ue g5 R R W, BRIy W 7 X T URATIL,

GLUTY 1y JE X 3R 35 F A 1 3R A A7 b 3 T R4 AT, %

T ABCG2 Wy H A R IA M BA FHEER . 455

A B K S UG B 5 L B BT O O Y 3 T IR 9T AL

M AR, Bl R 98 URATLI.GLUTO LK % (A1

FEIk 9 PR TR Y EE O s 2 B R ABCG2 3 K Fi 8

PR R I8 380 PR R ) HE T . A T 8 A0 ot R 2 . ot JUL T

(SCr) it JR & R (BUND & # , o 3% 5 ik 41 40 B AR

&, LI IA B A 28006 7 = PR R I 9 K45 95 1) B

By, — R T URATIL,GLUTY9, ABCG2 7£ J§

PR AR . [RIA 38 G N [ 7 o Y A . R

PR A % 55 D0 1 i o R TE & X F URATL f

GLUTY BN A& 13235 T ABCG2 ik LA 1E

JH 2 W 4 5 o 30 DU HIE 521 391 S A 3 56 00 T i PR IT R0CHL

A E B, F R AS S5 v, R R 2 R DR R Y AR

FHOR L T 8895 I3 1505 7 45 %) i 41 Y L Bl o A Y i —
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