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Intervention Effect of Bixie Fenqingwan on Hyperuricemia Rats by
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[Abstract] Objective: To study the intervention effect of Bixie Fengingwan on hyperuricemia (HUA)
rats by regulating urate transporters. Method: Sixty healthy rats were randomly divided into normal, model,
allopurinol (0.03 g-kg"'), and Bixie Fenqingwan low-, medium- and high-dose (0.8, 1.6, 3.2 g-kg"') groups,
10 in each group. Except the normal group, the other rats were given potassium oxonate 1.5 g-kg" and adenine

0.1 g-kg' for 28 consecutive days to establish the HUA rat model, and rats with increased serum uric acid
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(SUA) were considered successfully modeled. After modeling, corresponding drugs were given to the groups,
once per day. Urine and blood was collected after 24 h of the final administration. The levels of urine uric acid
(UUA) , SUA, blood urea nitrogen (BUN) and serum creatinine (SCr) were measured by enzymatic
colorimetry. The rat kidneys were taken and weighed to calculate the kidney index. The pathological changes of
kidney tissue were observed by haematoxylin-eosin (HE) staining. The protein and mRNA expressions of urate
transporter 1 (URAT1) , glucose transporter 9 (GLUTY9) , adenosine triphosphate-binding cassette transporter
protein G2 (ABCG2) , organic anion transporter 1 (OAT1) and organic anion 3 transporter (OAT3) in kidney
tissue were detected by immunohistochemistry and real-time quantitative polymerase chain reaction (Real-time
PCR) , respectively. Result: Compared with the conditions in the normal group, the kidney index, levels of
SUA, BUN and SCr, and protein and mRNA expressions of URAT1 and GLUT?Y in kidney tissue were increased
(P<0.05) , while the UUA level and protein and mRNA expressions of OAT1, OAT3 and ABCG2 were
decreased in the model group (P<0.05). In addition, there was compensatory dilatation with urate crystals and
protein casts in renal tubules in the model group. Compared with the model group, the intervention groups had
lowered kidney index (P<0.05), reduced levels of SUA, BUN and SCr (P<0.05), down-regulated protein and
mRNA expressions of URAT1 and GLUTY (P<0.05), elevated UUA level (P<0.05) and up-regulated protein
and mRNA expressions of OAT1, OAT3 and ABCG2 (P<0.05), and the kidney tissue lesions were alleviated
(P<0.05). Conclusion: Bixie Fenqingwan has intervention effect on HUA, and its mechanism may be related
to regulating urate transporters.

[Keywords] Bixie Fenqingwan; hyperuricemia; urate transporters; rats
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Table 2 Effect of Bixie Fenqingwan on renal tissue of HUA rats (x+s5,n=10)

21 5 /g ke T /g 5 JE BT A /mg B R B/me - ¢!
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H 200 2] 177.25+22.76" 3021.32+442.86" 17.02+0.71"
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Table 3 Effect of Bixie Fenqingwan on levels of UUA, SUA, BUN, SCr of HUA rats (x+s,n=10)

21 51 FlR /g kg UUA/pumol-L" SUA/pumol- L' BUN/mmol-L" SCr/pmol- L™
1EH 4l 1 986.67+279.62 277.78+67.22 36.87+8.44 226.07+74.01
R 241 863.33+229.58" 777.78+71.23" 68.89+9.56" 644.64+58.93"
A1 N 0.03 2 000.00+288.44% 283.33+94.28% 34.80+6.82% 212.77+94.56
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BB S3TH AL R AL 3.2 2003.33+407.41% 333.34+71.49%% 36.62+8.48% 206.01+87.14”
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Fig. 1
renal tissue in HUA rats (HE, x400)

AT K OAT3 B [ 2k, HiPH I 380k 14 ¥ 1 i 18
Jn(P<0.05). W4 . F2-Ke.

Effect of Bixie Fenqingwan on pathological structures of

R4 HEHSBFANHUAXRSAEAL S URATI.GLUT9.0OAT1.0AT3.ABCG2EAFRIEKEMEIM (X+s,n=3)

Table 4 Effect of Bixie Fenqingwan on expression of URAT1, GLUT9, OAT1, OAT3, ABCG2 of renal tissue in HUA rats (x+s,n=3)

GLUT9/x10?

OATI1/x10°

0AT3/x10°

ABCG2/x10°

21 51 il /g kg URAT1/x10?
1EH 174.79+25.80
AL 466.93+41.68"
I3 IR st 21 0.03 164.72+10.97%
AR LA ek 2 0.8 231.07+36.05%
B 43T AL A kA 1.6 193.10+32.79%
B 43T AL i ) 2 3.2 178.08+38.61>"

172.56+28.31
766.35+77.65"
123.70+26.95%
125.39+15.80%
145.52+42.46%
148.77+44.62

498.33+56.28
121.73+15.63"
482.42+63.62”
422.11£76.47%
481.84+55.19”
510.42+68.75%

478.64+60.03
138.99+40.99"
537.96+47.12%
315.88+52.09*
540.62+72.39>Y
535.61£79.38%

413.58+55.00

122.91£36.63"
499.69+62.11%
473.85+36.42%
449.85+39.39%
491.47+87.12%

3.5 X} HUA X BB BE 41 21 URAT1., GLUTY,
OAT1.,0AT3  ABCG2 mRNA KM 5 1F 4
2H bb A, RN 20 R BUE DE 2H 40 URAT1 mRNA /K F-
M & T+ (P<0.05) , GLUT9 . OAT1,0AT3 . ABCG2
B PR AL (P<0.05) . 5B AU AT BE A, Jii) M it &4 A0
il 08 ALK PR R 2 R U JIE 4 41 URATL .
GLUT9 mRNA 7K - 2 B & B Ik (P<0.05) , OATI .
ABCG2 mRNA /K B & F+ 5 (P<0.05) ; 1) M i 4
FIVEERE A3 1 AL R R o 2 K RV IE 41 24 OAT3 mRNA
KB B T (P<0.05) . 5 00 I B4 EU 3, B Oy
T UK b 7 2H K B IE 2H 28 URAT 1 mRNA
K7 B & T 5 (P<0.05) , ABCG2 mRNA 7K - 1 &
R A (P<0.05) 5 B RE 4315 ALK | o ]k 240 K B e 2

21 GLUT9 mRNA /K °F ] & J & (P<0.05) , OAT3
mRNA 7K B 5 F A% (P<0.05) 5 35 #4315 LA 77) 4
41K BLUE T4 20 OAT 1 /K 7 BH 8 A AIG , 25 52 45 W &
il 3 L (P<0.05) . 5 B 4 3 SR 4 L
B, HERE YT P LR R 4K R DE 4140 URAT
mRNA 7K *F B i [ (P<0.05) , ABCG2 mRNA /K
- BT 5 T (P<0.05) 5 B Al 43 1 L e 7 5 2 K R
I 20 41 GLUT9 mRNA 7K % B & B {I% (P<0.05) ,
OAT3 mRNAJKF W i F+ & , 25 A G it & X
(P<0.05). W5,
4 itit

BILAA P IR AR 7 A= PR R, % PR R 63 % A hy DR
P2 K5 Bl R WHE i SUA 4578 1F % K, i &
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B2 E#ESFALNHUAKXRBHEHALA D URATI EERIZKTEH
FM (G4, <400)

Fig. 2
renal tissue in HUA rats (IHC, x400)

Effect of Bixie Fenqingwan on expression of URAT1 of

B3 BEESFANHUAKRRBHALA S GLUTIEBRIZKTE
R4 00 (S BE AL, x400)

Fig. 3 Effect of Bixie Fenqingwan on expression of GLUT9 of
renal tissue in HUA rats (IHC, x400)

WIS e I 7 AR A 2 ORI S TR R 3 T RE B
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il T HUA KBRS AY b i B2 08 Ol DR % 115 4%, ] %%
bk B RS BURL T B /NE L SR B B0 A% R A
Shy bR T T A0 4 R0 00 ok DR R - A A DR 4 3K BHLAS IR
. 6 .

4 EESFBFANHUAXRBHEALA S OATI EARIEKFH
R (Sepedifl, x400)

Fig. 4 Effect of Bixie Fenqingwan on expression of OAT1 of renal
tissue in HUA rats (IHC, x400)

A B

E F
B5 HESFEAMHUAKXREHEART OATIZE A RIEKFH
B0 (S il x400)
Fig. 5 Effect of Bixie Fenqingwan on expression of OAT3 of renal

tissue in HUA rats (IHC, x400)
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El6 BEENSBANHUAXRBHEALA P ABCG2EAKRIEZKT
IF M (Al , x400)

Fig. 6 Effect of Bixie Fenqingwan on expression of ABCG2 of

renal tissue in HUA rats (IHC, x400)
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£5 EHENEAWHUAKXRSHAL P URATI.GLUTY,0OAT1,0AT3 ABCG2 mRNA K FHIF M (¥+s,n=3)
Table 5 Effect of Bixie Fenqingwan on mRNA of URAT1, GLUT9, OAT1, OAT3, ABCG2 of renal tissue in HUA rats (x+s,n=3)

21 5 Fl /g k! URAT1 GLUT9 OAT1 OAT3 ABCG2
4 1.000.00 1.00£0.00 1.00+0.00 1.000.00 1.00+0.00
IR 2] 6.86+1.43" 3.86+0.53" 0.310.11" 0.470.20" 0.370.12"
I M e £ 0.03 1.05£0.20% 1.45+0.22% 3.92+1.68> 1.82+0.71% 3.77+0.63>
B A3 T LA 4k 2 0.8 6.10+0.90" 2.56+£0.38>% 2.54+0.75%% 0.41£0.18" 1.45+0.22%%
B 43 T AL 3R k2 1.6 4.63£0.79%3¥ 2.19£0.47>% 3.03+0.93” 0.39£0.319 1.99+0.26%3%
BT 43T L i 39 k4 3.2 2.19+0.32%3% 1.48+0.312% 3.21£1.50” 1.5240.63%% 2.57+0.19%3%
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