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[ Abstract | Objective: Study on the mechanism of Tongfengning in reducing serum uric acid from the
perspective of renal urate transporter. Method: The human renal tubular epithelial cells ( HK-2) was randomly
divided into normal group, model group, Tongfengning low, medium and high dose group (7.65, 15.3,

30.6 g-kg™') and benzbromarone group (50 pmol L"), different culture media were given for intervention.
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HK-2 and cell supernatant were collected after 24 h of intervention. The expressions of urate transporter 1
(URATI1), glucose transporter 9 ( GLUT9 ), organic anion transporter 1 ( OAT1), organic anion transporter 3
(OAT3), and ATP-binding cassette superfamily G member 2 ( ABCG2) protein and mRNA were detected in HK-
2 of all groups by Western blot and Real-time PCR. Result; Compared with normal group, the expression of
URATI1, GLUT9 protein and mRNA was significantly increased (P <0.01), while the expression of ABCG2
protein and mRNA was significantly decreased in model group (P < 0.01). Compared with model group, the
expression of URAT1, GLUT9 protein and mRNA in each dose of Tongfengning group and benzbromarone group
were decreased (P <0.01), and each doses of Tongfengning group was superior to the benzbromarone group. The
expression of ABCG2 protein and mRNA was increased in each dose of Tongfengning group (P <0.01). Compared
with Tongfengning medium dose group, the expression of URAT1, GLUT9 protein and mRNA increased, while the
expression of ABCG2 protein and mRNA decreased in the low and Tongfengning high dose groups (P <0.01).
OATI1 and OAT3 were not expressed in all groups. Conclusion: Tongfengning can regulate the reabsorption and
secretion of uric acid in renal tubules, promote the excretion of uric acid in kidney and reduce the level of serum
uric acid by down-regulating the expression of URATI, GLUT9 protein and mRNA in HK-2 and up-regulating the
expression of ABCG2 protein and mRNA. It is suggested that the regulation of renal uric acid transporter protein

may be one of the specific mechanisms of Tongfengning to reduce serum uric acid by promoting dampness and turbid

removal. OAT1, OAT3 protein and mRNA were not expressed in HK-2 cultured in vitro.
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1 (URAT1 ) 1% % # 5% iz /& 9 (GLUT9 ) £ 53 Xt IR 2
fR H ST, URATT S IR R DA B /N8 4 I e il =2
B /ANE R AN 4R 5 th GLUTY M R iR i iz 2 '
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Al fE i, G AR UE S SCXK (371)2012-0002, Z 4L AR
rh R 2 R S8 sh W b oo AR O 4R 3R, SE R S Al
FHVF AT HIE S SYXK (8] ) 2014-0006, A 52 45 7§ & i
fE Rl VRPN S8 [ L A g S

L2 259 JEAT 20 m B R E IR
T VERE R OU RO TS T XU A N,
H Bl 10:3:2:4:5:3:7:5:5:5, A5 25 kF Yy
F A A v R 2 R B B Rt R P EE 2
R 2424 Bt v 24 M8 T = B SR BUR S e . %
W T 20 W4 i 25 Bk Bl 1 g-mL ™ B 25,
4 CUKFERAF I .

1.3 %  RPMI 1640, it 4 & (FBS) , Trypsin
1:250 (% [ Hyclne 4 7, %% % 4 81 %
SH30809. 01B,SH30068. 03 ,SH30042. 01 ) ; JR R ( 36
[H Sigma 2\ #], 85 U2625-25G) ; fadi URATI £ 7%
REBLI, B-IL 3 & F (B-actin) LI (SE[E Proteintech
Group 2\ &, 5% 5 43 5| B 14937-1-AP,66009-1-Ig) ;
Hbt GLUTY £ sg & HT IR (£ [ Abcam 24 d], 17 5
ab190929 ) ; 4 Hit ABCG2 £ 77 [ B 44 ( 35 [E Cell
Signaling Technology /A ], 525 4477s) ; B4 OATI,
OAT3 PETE R (35 [E Santa Cruz Biotechnology 2y
Al 52503 0 se-161977,5¢-293264 ) 5 B i 1k
Yol (HRP) pric 2t B A 2 Bk 8 H (1g) G, HRP 43
ILFEHAR TG (£ [FH EarthOx LLC 2 #4573 51 4
E030110-01, E030120-01 ) ; trizol, HiScript® Q RT
SuperMix for qPCR ( + g DNA wiper) , ChamQ SYBR
qPCR [ W IR & W (B 50 v MR AR W) B A R )
2431k R401-01 ,R123-01,Q311-02) ; BCA 78 [
AL e 1R & (M9 ) , SDS-PAGE HE H B RS
MR (B 8w R AW RS BT, 525 0l A
P0010,PO015F) ,

1.4 {Y4% DM4000B-LED #!5% %% & fi 55 (12 [
Leica 23 7)) ; TDZAA-WS UG 8 25 0 WL (W) g 144X
AT B F )5 JS400A AU fH R & R % ([
Eppendorf 2% & ) ; E163302 #! CO, % 7 48 ( 36 [H
Thermo Scientific 2 &) ) ; PowerPacTM %I H yk 4%,
690BRO06827 Y > + 4% Bl R Zi-Br & R,
ChemiDocXRS A4k & i 1% & 45 ( 35 B Bio-Rad 2
Al ) ;64 R ARG w250 AL (2 8 Beckman 24 ) ;
9700 B3 5 WHE S (PCR) §7 314X, 7500 7 52 if
et = PCR(Real-time PCR) {Y (3£ E ABI A H]) .
2 FiE

2.1 AT M MG S K 60 K SD K ELFE
Loy ok 4 4, B as (A o TR b R R AL, A

4115 H, R HI0E o I S BN S sh ¥ i 3 1m0 1
e S o 3N = 1 = = 3 N e
7.65,15.3,30.6 g-keg ' FIHHEE , 25 (4R Sk
FUEHER K HEE 2 W/d, L3 d, FRRHESF
1 h, JH 10% 7K & S8 3 mL-kg ™ 47 16 10 78 5 R i
PEAT I 3 E KSR 1,3 000 r-min ~ B0 15 min, I H
2, T 56 C K 30 min, 2k 0. 2 pm fALJE
G B 1 BB S, B - 80 CUKARARAT .
2.2 kR K BRI E R YR A
B W HK-2 $2 R 55 35 0, 77 H A WS 80%
HEATFEAR W SR 15 9 3, A PBS 2 mL, 58 55 5%
VR E , WS PBS I A B 1 mL, #5534 5
JEHA CO, Br g2 F8H Ak, 78 T W 30T T 0045 40 ff A2
/N AR [ R B S R v B TE AR e B . A S A B R
5 mL 280k AL K 40 A AR R R AT R R, T
BB E 10 mL B0, 1 000 remin ' L
3 min, #F W, 10% FBS ik, #% 1:2 &40, %
KIS mL/fi. T 37 C 5% CO, ¥ 46 h
B,
2.3 HK2 /T3 B 3 {8 HK-2 BEHLS R IE &
YRR KT AR L R R R OR TR T R A
IEH AR S 10% 23 F L 1 55 3% 2L 8% 9%, A 4l
5 10% %5 (ML +400 wmol - L™1 JR R ) 1 5% 4 1%
FEL W KT AR, by o R & 4 (7.65, 15.3,
30.6 g-kg ") 10% & 25 i + 400 pmol - L7
PRIGH ]G IR B R 3%, R IR S B 4 H & 10% 25 (1 IfiL
W +50 pmol - L7 AR IR +400 pmol - L' JRR
M Es IR IR IR . T 24 h IR A0 2 B .
2.4 febrfain
2.4.1 T H e BN 3 ( Western blot ) £
URATI,GLUT9,ABCG2 il OATI,0AT3 7& [ i) 3 ik
BOG B0 KBRS RAF A HK-2, W2 HOBE Al 1 mL
TN . #AE 1 x 10° A2 B 24/ 7 200 L, F
K - ## 20 min, 15 000 remin "' ,4 CE . 15 min,
WA E . AR BCA 378 11 vk 2 I o it 741
BITEEAKREE IRY G &R S min, AL
i 40 pg B LFE, £ L0 Marker 2 L J5 , 17 &
Ji HL Yk, B UK 2 F S 20 V10 min, 80 V 30 min,
100 V 80 min, ¥ PVDF JIE T HEEF 4L 5 min J5
5 UE4URE FHE R P 10 min, YIEUIE T H & A
4%, #5 E 4R-PVDF JE-Jig -0 4% A9 ) i & kA7 2
THEERL R, 5 B 58 WS, TBST PRk 5 min, B 41
I E2 h HUi PVDF A TBST f &3 3 Ik, &K
10 minf5 , — 0 ™ 4% 2 % U6 B 15 B B L B 9 2%,
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URATI $t /& 1 :5 000, GLUT9 1 :1 000, ABCG2
1:1 000,B-actin 1:5 000, 0AT1,0AT3 &% i 1 45
M SCHRk[16-17], )L 1:100 3 1:3 000 #4731 ,4 C
THEIK 08 b % B PVDF i TBST e &2 ¥k i 3
W, B 10 min, il A HRP 4590 B9 3£ 4t % 16
1:1 J7 ,HRP ARIC R PR TgG 101 1), E R HF
1 h Bt PVDF ] TBST % 3 %, &K 10 min,
BRI RR . BLE Image Lab HFPF X 2% 217 &
sk LEMER/ NS EAMKERE R BNE
FRAE XS SRk i
2.4.2 Real-time PCR #;illl URATI,GLUT9,ABCG2
F1 OATI,0AT3 mRNA (J5£ik & RNA [y $2 5™
&4 BR trizol 1253 50) & 06 W1 5 B A 4R A O ¥R R AT
T - 80 ColIL IR VKA DR A7 4 o RNA 3 6 5 B
RNA EA T 0K %5 1R 20,4 C 13 000 1+ min '
B 1 min, T AKHEOCE P, H ddH,0 EXFE
18 wL, B4/ 4 x gDNA wiper Mix 6 wL, &%) J5 X
A PCRAX (42 °C 2 min) , % Bk DNA T4 )5 47 330 5%
Fo BB, B985 x RT SuperMix I 6 pL,
B2 E A PCR 4% (50 °C 15 min,85 °C 2 min) {7
Wi A DNA, SEIF 5 i PCR AL : N Gene
bank H # #% URATI,GLUT9, ABCG2, OATI,OAT3
HRYSED 9 CDS Fe 1), K] Primer 5. 0 82351
Y IR R e A YR A R A R 5
GRS F A WK 1, B4 A ChamQ SYBR
qPCR Master Mix(2 x )10 L, PCR Forward Primer
10 pmol, PCR Reverse Primer 10 wmol FI ROX
Reference Dye I1(50 x )0.4 wL,cDNA &4 1 wL, il
ddH, 0 5E ¥ 2 20 pL Bl s AR R )5 , #£47 PCR §
WA R, I E AN 95 C 30 5;95 C 10 5,60 C
30 s, 3 40 MEH
2.5 ZEileedrik SR SPSS 22,0 B x5 46 £
PHATGEA 0o THRGERI v =5 £ox, ZHY
BB RN R T2 08, U P <0.05 h2ERA
EEN -9
3 £R
3.1 X HK-2 /1 URATI,GLUT9, ABCG2 Fil OATI,
OAT3 I RIK MW 5 IEH H A, A H
URAT1,GLUTY A FE LB F T+ (P <0.01),
ABCG2 HH KA RFE T (P <0.01); 5B X
B, T 45 I 41 URATL, GLUT9 K [ £ 38 B 3%
TR&(P <0.01),ABCG2 FHEHEXBET R (P <
0.01) , KR b2l URATL,GLUTY H 1 &KE W BT
(P <0.05) ;5 % K7 ) & 20 P A, o LT AIG
.56 -
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Table 1 Primer sequence
EE] Fr3(5'-3") K /bp
URATI i CGCTTTGCTGTTACCCTGTC 162
Tt GAGAGGCCATAGCTGAGGTG
GLUT9 i CAGTGTTCGGATCCCTGTCC 260
T CGATACTCGGCTGCTCTGTC
ABCG2 i TCTTCCTGACGACCAACCA 307
T ii# ACACTCTGACCTGCTGCTAT
OATI1 3% CAGCCTTCGCACCCAACTTC 77
Ti# GAGGGAGATGCCAGCCAGAG
OAT3 i CATGGGCCCAAATGGGAAGC 86
T TGGCCCTCTGGGTGTCATTG
GAPDH i GGAAGGTGAAGGTCGGAGTCA 230

T CTGGAAGATGGTGATGGGATTTC

=70 & 41 URATL, GLUT9 SR I R B & (P <
0.05,P <0.01),ABCG2 1 #iEME FH(P <
0.05,P <0.01);0AT1 fil OAT3 B FH AN T E
ko WET,%E2,

e
GLUT9 w 58 kDa

G-actin G |1

A B C D E F

AVIER AL B BB C ~ B XTI P R R R AL FLOR R T R A
B 1 %&% HK-2 §1 URAT1,GLUTY9,ABCG2 EHRiLH ik

Fig.1 Electrophoresis of URAT1, GLUT9 and ABCG2 protein in
HK-2 of each group

3.2 X% HK-2 ¥ URATI, GLUT9, ABCG2 I
OATI1,0AT3 mRNA £k 5 I1E % 4H AL,
A2 URAT1,GLUT9 mRNA 35 B 2 74 &5 (P <
0.01),ABCG2 mRNA ik % F (P <0.01);
R L A, R XL T 45 R i 41 URATL, GLUT9
mRNA £k B F & (P <0.01), ABCG2 mRNA
FIRW W (P <0.01), KR 5 B4 URATI,
GLUT9 mRNA ik i % T (P <0.01) ;5% K
bR A AL AR, R XUCT AR L ) A 41 URATL,
GLUT9 mRNA ik i % 7} & , ABCG2 mRNA ik
BE TR (P <0.01);0AT1 1 OAT3 mRNA T4
T FE, WE3,
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£2 ERATFI HK-2 1 URAT1,GLUTY,ABCG2 EEREHZM(x£5s,n=3)
Table 2 Effect of Tongfengning on expression of URAT1, GLUT9, ABCG2 protein in HK-2(x £s,n=3)

2 53] Flt/g kg ™! URATI/B-actin GLUT9/B-actin ABCG2/B-actin
EH - 0.390 =0. 141 0.780 0. 192 0.470 0. 022
i - 1.520 £0.390" 2.520 £0.273" 0. 100 0. 025"

I R 7.65 1.280 +0.072%*% 1.650 +0.220°*% 0.167 £0.024%*7
15.3 1. 120 £0.003*> 1.260 0. 156 0.260 +0.030°%
30.6 1.274 £0. 00134 1.628 £0. 181+ 0. 171 £0.029%*7

HIR R 509 1. 400 +0. 009% 2.020 0. 192% 0. 120 0. 021

FHIERAE P <0.01; SR Y P <0.05,7 P <0.01; 5B DBBEAL Y P <0.05,% P <0.01; 5 KT il 4L P <

0.05,”7P<0.01(F3[F);® WAL H pmol- L7,

*3 ERT3 HK-2 f1 URAT1,GLUTY9,ABCG2 mRNA RiZH M (x +s,n=3)
Table 3 Effect of Tongfengning on expression of URAT1, GLUT9, ABCG2 mRNA in HK-2(x +s,n=3)

4 51 Ft/g kg ™! URATI GLUT9 ABCG2
E# - 1.000 +0. 116 1. 000 +0. 037 1. 000 +0. 065
L - 3.650 £0. 546" 3.450 £0. 145" 0.237 £0.047"
98 KT 7.65 2.430 £0.062°*7 2.790 0. 022%*7 0.680 £0.031°%7
15.3 1.965 £0. 2123 2.590 £0.067°% 0. 830 £0. 026>
30.6 2.421 +0. 058347 2.760 0. 044%*7 0.700 £0.022%%7
AR R 508 2.890 +0.101% 2.917 +0.017% 0.306 +0. 032
4 itig R, Iy b TARES HRE TS SF A U5 P T

PR R AE B E AR AR B N ER g i
B /N (1R R R TR o I B A W S 1) R M M4 , HLBR
B /INERIE AT A, At PR 389 TR AR IR iR 46§ 2 1R R
FZ5%M., GXsiaEARER, W5 EY
/N G AT ok o I s 2> 8 1t PR R KT T R BR
FECHUA S B3 790 WORAE R el v o IR
N HUA J& 9 A 08 oh 7 S %, 08 XU T NI 3L
S LN R T B o = 07 N TN Y
JEHEBR, H A 0508, 8K fil iz, 38 4 2k Al Kl AS
A, BT R, AR B K , 7K T P9 5E TR A e 3 ok
BTk, RBP4 HUA, 2513 H AR & Tk
SR MBS, N & AR R IR IA S R
Hep AE MR P h B E, T IR L 24
I PR S e S 45 114 0% 38 3k %% IR 2 R 7 9 XU R0
FEMEAR M IER RS B SRS
YA T A AR R R A, BN T R, I A
ST, FIBAME, =25 B 0 =L, wT (g g bk
B PHE M, AT X HUA“ Py AR ph " 2 4505 105 |
ARV I D 3 R ST iR e v T T AL 2R UL
TR, 4 R R A PRGE R, B A ARSI K R AT,
el it A A T R B RS 5 TS R KB 4 A
BZW., WG, BB H 2, BACHE S

B B E URATL 3 3 98 20 PR IR 1) 2 WL, A1 o
JRIKE2 0 B R CHE A 2 A 24 W R U T
T H HUA 8 B E URATL, GLUT9 3Rk, FEAIK 1M
SRR o Bh e KU i B B Z KA A T R HUA
PR BB IE 41 20 URATL A GLUT9 # 4 &% mRNA %
i8I HE PR R e

e B WF o8 Bon IR R/ B F i R E A
URATL, v] 38 35 75 AL B 7 1 JC AL BH B 7 78 b J 4n
it 5 B INE A B 2 T A ) R 2 TR R 2R B
Vo DR DS /DN T P AL 0 L P 5 R
Wi s — 25 GLUTO Xt R ik H A5 B3 1 3% A T,
ARE A I P B DR R B A 40 iR P RDRE 40 B P ) R
ekt iz 2 B W), 52 R Wl A I, OATIL Al
OAT3 £ OTA ZEJ5 b 43 WA PR 1R 1 32 2 A B, W] 3
b2 1 B K R 1R D[] 5 v 2 3 28 B /NS b R A it
P, T ABCG2 Sy i 25tk PR R 43 W 7 11, mKE IR R %
18 T BN R R AN DR 2 2
FEHE 525 24 URATL, GLUTY 8§ OATIL, OAT3 15
ABCG2 23k 54 B ] G 30 HUA %/ d5 fil e
AT s, HUA # % s URATI,GLUTY 7 [ }2 mRNA
FEIRBEE M OATI, OAT3 5 ABCG2 &[4} mRNA
FERBAR, T UL, 3K 2 PR R £ % A R 7E B IE DR R HE

- 57 -



225 B 21 1
2019 4 11 H

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 25 ,No. 21
Nov. ,2019

o 72 rh 455 H AR T Tk RV 4 G e A
iz B8 [ A] A O R B DR R HE T B AR 0l bR PR

ARSI 25 R R, RIR D 4] URATL, GLUT9
H M mRNA %35 TR, {3 ABCG2 % (4 J2 mRNA
FoIh IRV TC N Mk 25 S, U WD R D R T i
M URATL, GLUTY 5 [ i PR ¢ 35 Ul /b IR R 7
AN B EE I, T ABCG2 2 A1 P JC B i 90 15
EH, X5 B AT 25 09 25 BB T 45 RARST . 4557
o AT B 25 0 E Y Rl B B 9 URATL, GLUT9 2%
1 % mRNA ik, {£#f ABCG2 & 1 &% mRNA ik,
eIl T S N = A N = <11 A S )
ABCG2 > fi& #F B I XF JR W2 09 HF it & B T 34
URATL, GLUTO i 1 i 5 I X bR W2 i) =i W Wit , o ¢
K B R R PR KT B9 AE ] o X AR BT 9 AT Y
Z R SR ITAE T, E HUA BYR YT H i 7t R AR
P WA, 2 F L B b R R KT S 2 g R
HK-2 # URAT1 1 GLUT9 # 4 2 mRNA &3k, [
ABCG2 # [1 )% mRNA 35 M /E L FAK = 7 it
T & AT - 285 WX AT B -5 40 M B T i 244
AR ILTE 2 245 B I s A G o ARG = KU T &
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